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Ethical  Issues  in  Human  In  Vitro  Fertilization 

and  Research  Involving  Early  Human  Embryos 

The  aim  of  this  paper  is  to  provide  a  survey  of  ethical  issues 

raised  by  human  in  vitro  fertilization  and  related  research  techniques. 

The  paper  is  divided  into  two  parts,  the  first  devoted  to  human  research 

already  in  progress  or  currently  being  proposed,  the  second  to  potential 

future  areas  of  research.   Each  of  these  parts,  in  turn,  is  divided  into 

two  sections  which  discuss  the  rather  distinct  issues  arising  in  the 

basic-research  context  and  the  clinical-research  context. 

The  analysis  which  follows  is  intended  to  complement  the  fetal-research 

report  of  the  National  Commission  for  the  Protection  of  Human  Subjects. 

In  the  Commission's  report  "fetus"  was  defined  as 

...the  human  from  the  time  of  implantation  until 
a  determination  is  made  following  delivery  that 

it  is  viable  or  possibly  viable.   If  it  is  viable 
or  possibly  viable,  it  is  thereupon  designated  an 
infant. 

The  present  paper  focuses  on  early  human  embryos  (here  defined  as  human 

3 
embryos  from  the  zygote  through  the  blastocyst  stages  )  and  on  later  human 

4 
embryos  or  fetuses  which  are  never  implanted  m  the  human  uterus. 

Although  this  paper  is  focused  on  ethical  issues  rather  than  on 

biological  data,  a  brief  sketch  of  the  major  stages  in  embryonic  and 

fetal  development  may  serve  to  make  the  following  ethical  discussion  more 

concrete.   Fertilization  creates  a  one-celled  zygote  which,  after  24  to  36 

hours,  begins  to  divide.   No  special  name  is  assigned  to  the  2-,  4-, 

and  8-cell  human  embryo.   However,  at  about  the  16-cell  stage,  the  embryo 



resembles  a  "little  mulberry"  and  is  therefore  called  a  morula.   At  about 

the  50-  or  60-cell  stage,  a  fluid- filled  cavity  begins  to  appear  in  the 

embryo,  thus  marking  the  transition  from  the  morula  to  the  blastocyst  (blastos 

germ;  kystis  =  bag)  stage.   At  one  side  of  this  cavity  a  group  of  cells 

(called  the  embryoblast)  gradually  becomes  visible.   A  diagrammatic  repre- 

sentation of  these  stages  in  early  embryonic  development  follows  : 

fimbria 

endometrium  (progestational  stage) 

Figure  2-5.  Schematic  representation  of  the  events  taking  place  during  the 
first  week  of  human  development.  (1)  Oocyte  immediately  after  ovulation.  (2) 
Fertilization  approximately  12  to  24  hours  after  ovulation.  (3)  Stage  of  the  male 

and  female  pronuclei.  {4)  Spindle  of  the  first  mitotic  division.  (5)  Two-cell  stage 
(approximately  30  hours  of  age).  (6)  Morula  containing  12  to  16  blastomeres 
(approximately  3  days  of  age).  (7)  Advanced  morula  stage  reaching  the  uterine 
lumen  {approximately  4  days  of  age).  (8)  Early  blastocyst  stage  (approximately 

4'}  days  of  age).  The  zona  pellucida  has  now  disappeared.  (9)  Early  phase  of 
implantation  {blastocyst  approximately  6  days  of  age).  The  ovary  shows  the 

stages  of  the  transformation  between  a  primary  follicle  and  a  Graafian  follicle  as- 
well  as  a  corpus  luteum.  The  uterine  endometrium  is  depicted  in  the  progesta- 

tional stage. 

The  mature  human  blastocyst,  approximately  120  to  140  hours  old  and  con- 

sisting of  approximately  110  cells,  can  under  appropriate  conditions  implant 

in  the  maternal  uterus. 

Following  implantation,  the  human  embryo  or  fetus  normally  undergoes 

the  following  changes  at  the  gestational  ages  noted: 



3. 

Commencement  of  heartbeat  (beginning  of  4th  week) 
Cerebral  ventricles  distinct  (end  of  5th  week) 

Name  changes  from  embryo  to  fetus  (beginning  of  9th  week) 
Sex  differentiation  (8th  to  10th  week) 

Usual  occurrence  of  "quickening"  (17th  to  20th  week) 
Viability  (2  4th  to  26th  week  in  some  cases) -'  

7 
Birth  (38th  week  in  many  cases) . 

I.   Immediate  Issues 

Since  the  ethical  issues  in  basic  research  on  human  in  vitro  fertili- 

zation (hereafter  abbreviated  IVF)  are  somewhat  simpler  than  those  involved 

in  clinical  applications  of  the  technique,  a  case  could  be  made  for  discussing 

basic  research  first,  then  proceeding  to  the  more  complex  topic.   However, 

the  ethical  literature  on  IVF  is  predominantly  devoted  to  the  analysis  of 

issues  in  clinical  applications  of  IVF;  by  volume,  perhaps  eighty  to  ninety 

percent  of  the  literature  considers  clinical  questions.   Therefore,  the 

following  review  begins  with  a  discussion  of  ethical  issues  in  clinical 

research  involving  IVF  before  turning  to  a  consideration  of  ethical  issues 

in  basic  IVF  research. 

A.   Clinical  Research 

A  variety  of  issues  have  been  raised  by  commentators  on  the  ethics  of 

clinical  IVF  research.   In  descending  order  of  prevalence  in  the  ethical 

literature,"  these  issues  are  the  following: 

1.  Risks  of  clinical  IVF  research  to  the  potential  product 
of  IVF 

2.  The  moral  status  of  the  early  embryo 
3.  The  need  for  clinical  IVF  research 

4.  Potential  long-term  social  consequences  of  clinical  IVF 
research 

5.  The  need  for  and  adequacy  of  prior  laboratory  research, 
including  animal  research,  on  embryo  transfer 

5.   Informed  consent  by  participants  in  clinical  IVF  research 
7.  Potential  psychosocial  complications  resulting  from  the 

donation  and  receipt  of  sperm,  oocytes,  or  embryos 
8.  Risks  of  clinical  IVF  research  to  the  oocyte  donor 



4. 

9.   The  naturalness  or  artificiality  of  laboratory-assisted 
methods  of  reproduction  like  IVF 

10.  Appropriate  institutional  frameworks  for  the  provision  of 
advice  on  or  monitoring  of  clinical  IVF  research 

11.  Liability  or  compensation  for  IVF  research- related  injuries 
12.  Appropriate  allocation  of  research  and  clinical  resources  to 

clinical  IVF  research  and  to  other  areas  of  research  or  health 
care 

The  arrangement  of  these  rather  diverse  topics  into  a  coherent  framework 

presents  a  challenge  to  the  would-be  reviewer.   What  follows  is  merely  one  way 

of  organizing  the  material.   Two  of  the  topics  (nos.  2  and  9)  seem  clearly 

to  concern  presuppositions  of  the  IVF  discussion.   Several  additional  topics 

are  specific  instances  of  general  ethical  issues  in  research  involving  human 

subjects  (nos.  1,  3,  5,  6,  8,  and  11).   In  contrast  to  these  six  topics, 

which  focus  on  the  rights  and  responsibilities  of  individual  research  subjects 

and  clinical  investigators,  there  are  three  other  topics  (nos.  4,  10,  and 

12)  which  relate  to  broader  social  dimensions  of  clinical  IVF  research  — 

either  its  potential  social  consequences  or  social  policy  judgments  which 

will  need  to  be  made  regarding  the  research.   Issue  no.  7  —  the  donation 

of  sperm,  oocytes,  or  embryos  —  will  be  discussed  as  a  special  case. 

In  summary,  the  outline  for  this  section  of  the  paper  will  be  as 

follows : 

1.  Presuppositions 
a.  The  moral  status  of  the  early  embryo 

b.  The  naturalness  or  artificiality  of  laboratory-assisted 
methods  of  reproduction 

2.  Ethical  issues  related  primarily  to  individual  research  subjects 
a.  The  need  for  clinical  IVF  research 
b.  The  need  for  and  adequacy  of  prior  laboratory  research, 

including  animal  research,  on  IVF  and  embryo  transfer 
c.  Risks  of  clinical  IVF  research  to  the  potential  product  of 

IVF 
d.  Risks  of  clinical  IVF  research  to  the  oocyte  donor 
e.  Informed  consent  by  participants  in  clinical  IVF  research 
f.  Liability  or  compensation  for  IVF-research-related  injury 



5. 

3.  Broader  social  and  public  policy  issues 
a.  Potential  long-term  social  consequences  of  clinical  IVF 

research 

b.  Appropriate  allocation  of  research  and  clinical  resources  to 
clinical  IVF  research  and  to  other  areas  of  research  or  health 
care 

c.  Appropriate  institutional  frameworks  for  the  provision  of  advice 
on  or  monitoring  of  clinical  IVF  research 

4,  Special  case:   potential  psychosocial  complications  resulting  from 
the  donation  and  receipt  of  sperm,  oocytes,  or  embryos. 

As  the  foregoing  outline  implies,  clinical  IVF  research  involving  only  the 

gametes  of  an  established  heterosexual  couple  will  be  discussed  as  the 

simplest  paradigm  case.   The  additional  complexities  potentially  entailed 

in  the  donation  of  sperm,  oocytes,  or  embryos  will  be  considered  separately. 

1.   Presuppositions 

a.   The  moral  status  of  the  early  embryo.   In  the  clinical  research 

context  the  primary  issue,  given  the  current  state  of  the  art,  is  the  morality 

of  discarding  untransferred  early  embryos.   Ethical  issues  in  research  on 

untransf errred  embryos  will  be  discussed  in  the  section  of  this  review 

devoted  to  basic  research  issues.   In  vitro  culture  of  human  embryos  beyond 

the  blastocyst  stages  has  not  yet  been  reported  in  the  scientific  literature. 

Two  major  views  on  the  status  of  the  embryo  can  be  identified.   Several 

commentators  argue  that  the  early  embryo  either  is  or  may  be  protectable 

humanity.   Leon  Kass ,  who  in  1971  admitted  uncertainty  regarding  the  moral 

status  of  early  embryos,  advanced  several  arguments  for  their  potential 

protectability :   (1)  the  embryos  are  "biologically  alive";  (2)  "there  is 

a  continuity  of  development"  between  earlier  and  later  stages  of  embryonic 

and  fetal  life;  and  (3)  embryos  produced  in  the  clinical  IVF  context  are  not 

the  result  of  reproductive  accidents,  nor  does  their  existence  conflict 

9 
with  the  rights  of  any  woman;  rather,  they  are  deliberately  created.    In 



6. 

a  recent  essay  Andre  Hellegers  and  Richard  McCormick  note  that  embryo  loss 

is  not  confined  to  the  discard  procedure  but  includes  as  well  the  loss  of 

about  200  transferred  embryos  in  the  research  efforts  of  Edwards  and  Steptoe 

alone  prior  to  their  success  with  Mrs.  Brown.   The  authors  continue: 

Are  these  really  mini- abortions?   The  evaluation  of 
nascent  life  in  these  early  days  is  indeed  a  problem. 
But  that  does  not  mean  the  problem  can  be  decreed 

out  of  existence  by  simply  going  ahead.   Where  human 
life  is  at  stake  and  we  have  doubts  about  its  evalu- 

ation, does  not  prudence  dictate  that  as  a  general 

rule  life  enjoy  the  benefit  of  our  doubts?-'-'-^ 

While  bracketing  the  discard- argument  in  his  own  ethical  analysis  of  IVF, 

Paul  Ramsey  observes  that 

Persons  who  believe  that  an  individual  human  life 

begins  with  conception  or  after  the  time  of  segmenta- 
tion, or  at  implantation,  or  with  the  morphologically 

human  fetus,  or  with  heartbeat  or  ECG  readings,  or 

self-movement  (or  any  other  time  before  birth)  must 
regard  experiments  in  vitro  fertilization  as  ab  initio 
inherently  immoral,  because  the  physician  must  be  willing 
to  discard  mishaps  at  any  point  in  that  span  of  time 
which  do  not  come  up  to  the  standards  of  an  acceptable 
human  being. 

In  their  survey  of  ethical  issues  in  artificial  fertilization,  Alun  F.  Jones 

and  Walter  F.  Bodmer  present  both  the  arguments  for  and  the  arguments  against 

the  protectability  of  early  human  embryos  without  explicitly  adopting  either 

view. 

Other  commentators  who  have  considered  the  moral  status  of  the  early 

embryo  in  clinical  IVF  research  have  concluded  that  the  embryo  is  not  a 

human  subject  in  the  moral  sense.   R.  G.  Edwards  presents  perhaps  the  most 

extensive  brief  for  the  non-protectability  position.   Edwards  adduces  the 

following  arguments:   (1)  "fertilization  is  only  incidental  to  the  beginning 

of  life,"  since  "processes  essential  to  development  begin  long  before  ovulation. 



and  parthenogenic  fetuses  can  develop  partially,  and  perhaps  one  day 

wholly  through  gestation";   (2)  nuclear  transfer  experiments  demonstrate 

that  "all  nuclei  can  potentially  sustain  the  development  of  an  embryo"; 

(3)  many  persons  implicitly  accept  the  abortion  of  early  embryos  since 

"lUD's  almost  certainly  expel  unimplanted  embryos  from  the  uterus";  and 

(4)  "the  gradual  acquisition  of  human  rights  during  development  is... 

clearly  illustrated  by  the  prevalence  of  eugenic  abortion,  but  not  infanti- 
13 

cide,  in  cases  of  inherited  anomalies."    Joseph  Fletcher  also  rejects  the 

view  that  prenatal  life  at  any  stage  is  "human  in  the  sense  of  a  person, 

14 

a  'human  being'  or  a  'nascent'  human  being,  with  a  'right  to  life'". 

Impressed  by  the  estimated  fifty  percent  embryonic  loss  rate  during  the 

first  two  weeks  of  in  vivo  human  reproduction  and  by  the  possibility  of 

twinning  during  the  same  time  period,  moral  theologian  George  Lobo  argues 

that  the  death  of  early  embryos  in  clinical  IVF  research  precedes  "homini- 

zation"  and  is  therefore  morally  acceptable.  ~   As  noted  above,  Jones  and 

Bodmer  present  arguments  both  for  and  against  according  moral  status  to 

16 the  early  embryo. 

Future  technical  developments  or  altered  procedures  in  clinical  IVF 

research  may  reduce  the  difference  of  opinion  between  the  two  points  of 

view  on  the  moral  status  of  the  fetus.   For  example,  an  improved  rate  in 

the  success  of  implantation  following  IVF  and  embryo  transfer  might  counter 

the  Hellegers-McCormick  objection  to  excessive  embryo  loss,  at  least 

in  part.   The  practice  of  fertilizing  only  one  oocyte  per  attempted 

transfer,  while  preserving  any  remaining  oocytes  by  freezing  for  future 

IVF  and  embryo-transfer  attempts,  would  resolve  much  of  the  "discard" 

problem.   However,  it  seems  clear  that  genetically  abnormal  early  embryos 



will  continue  to  be  discarded  in  the  future. 

b.   The  naturalness  or  artificiality  of  laboratory-assisted  reproduction. 

Several  commentators  have  discussed  a  second  presupposition  of  the  IVF  debate, 

namely,  whether  the  acts  of  IVF  and  embryo  transfer  themselves  violate  a 

natural  order  or  structure  for  human  procreation.   This  issue  is  at  least 

logically  distinguishable  from  the  question  whether  the  widespread  adoption 

of  IVF  as  a  method  of  reproduction  would  have  deleterious  social  consequences. 

Three  positions  on  the  question  of  naturalness  can  be  identified:   (1)  the 

view  that  natural  reproduction  is  inherently  superior  in  a  moral  sense; 

(2)  the  view  that  artificial  methods  can  be  justified  when  natural  repro- 

duction is  impossible;  and  (3)  the  view  that  artificial  methods  of  repro- 

duction are  inherently  superior. 

Leon  Kass  is  perhaps  the  most  vigorous  advocate  of  the  view  that 

natural  reproduction  is  inherently  superior.   He  writes: 

Is  there  possibly  some  wisdom  in  that  mystery  of 

nature  which  joins  the  pleasure  of  sex,  the  communi- 
cation of  love,  and  the  desire  for  children  in  the 

very  activity  by  which  we  continue  the  chain  of 
human  existence? 

*** 

My  point  is  simply  this:   there  are  more  and  less 
human  ways  of  bringing  a  child  into  the  world.   I 
am  arguing  that  the  laboratory  production  of  human 
beings  is  no  longer  human  procreation,  that  making 

babies  in  laboratories  —  even  "perfect"  babies  — 1  7 
means  a  degradation  of  parenthood.-^' 

In  a  similar  vein,  Pope  Pius  XII  is  1956  opposed  artificial  insemination 

by  arguing  that 

A  child  is  the  fruit  of  conjugal  union  when  this 
union  is  fully  expressed  by  the  bringing  into  play 
of  the  organic  functions  and  the  sensory  emotions 

attached  to  them,  and  of  the  spiritual  and  dis- 
interested love  which  animates  this  union.   It  is 



in  the  unity  of  this  human  act  that  the  biological 

"1  Q 

conditions  of  generation  must  be  posited. 

Later  in  the  same  address,  Pius  XII  remarked  without  further  elaboration, 

"On  the  subject  of  attempts  at  artificial  human  fecundation  'in  vitro',  let 

it  suffice  for  Us  to  state  that  such  attempts  must  be  rejected  as  immoral 

19 
and  absolutely  unlawful."    Paul  Ramsey,  while  accepting  artifical  insemin- 

ation by  the  husband  in  carefully  delimited  circumstances,  expresses  great 

sympathy  for  the  position  of  Kass  and  Pius  XII  on  the  unnatural  character 

on 
of  IVF  and  embryo  transfer. 

A  mediating  view  is  adopted  by  Rabbi  Immanuel  Jakobovits  j^-*-  moral 

22  23 
theologian  Charles  Curran,    and  Hellegers  and  McCormick.     These  com- 

mentators argue  that  there  is  no  inherent  objection  to  IVF  and  embryo 

transfer  in  cases  where  conception  by  the  usual  method  is  impossible. 

All  four  authors  add  the  proviso  that  the  question  of  risks  to  the 

potential  offspring  must  be  considered  as  an  independent  criterion  of 

the  rightness  or  wrongness  of  clinical  IVF.   While  R.  G.  Edwards  does  not 

explicitly  adopt  the  mediating  view,  he  does  note  (contra  Kass)  that, 

compared  with  widely-used  methods  of  contraception,  IVF  and  similar  repro- 

ductive techniques  have  contributed  relatively  little  to  the  separation 

of  sex  and  reproduction.     Callahan  challenges  Kass's  sharp  distinction 

between  the  "natural"  and  the  "artificial,"  arguing  that  it  is  also  natural 

for  human  beings  to  create  culture  and  that  technology  is  a  part  of  that 

culture. 2^ 

Taking  Callahan's  argument  one  step  further,  Joseph  Fletcher  adopts 

a  third  position  on  "the  natural."   In  his  view,  "technology  cannot  be 

'against  nature'  because  in  that  case  it  simply  could  not  work."     Indeed, 
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according  to  Fletcher,  what  is  called  "nature"  is  often  nothing  more  than 

blind  chance,  the  antithesis  of  rational  human  control. 

Should  we  leave  the  fruits  of  human  reproduction  to 

take  shape  at  random,  keeping  our  children  dependent 
on  the  accidents  of  romance  and  genetic  endowment,  of 

sexual  lottery  on  what  one  physician  calls  "the  meiotic 
roulette  of  his  parents'  chromosomes"?  Or  should  we 
be  responsible  about  it,  that  is,  exercise  our  rational 
and  human  choice,  no  longer  submissively  trusting  to 

the  blind  worship  of  raw  nature?^ 

2.   Ethical  Issues  Related  Primarily  to  Individual  Research  S\ibjects 

Since  the  first  modern  code  of  research  ethics  was  formulated  at 

Nuremberg,  numerous  similar  codes  have  been  formulated,  disseminated,  and 

discussed.   Recurrent  themes  can  be  identified  in  these  codes,  for  example, 

the  importance  of  risk-benefit  analysis  and  informed  consent  in  any  pro- 

28 
posed  research  involving  human  subjects.     The  following  section  seeks  to 

illustrate  how  the  general  themes  discussed  in  the  codes  of  research  ethics 

have  also  been  addressed  in  debates  about  the  ethics  of  IVF  and  embryo 

transfer. 

a.   The  need  for  clinical  IVF  research.   There  are  at  least  four 

senses  in  which  the  need  for  IVF  has  been  discussed. 

How  many  women  who  wish  to  bear  children  are  infertile 
because  of  tubal  occlusion? 

Of  these  infertile  women,  how  many  need  IVF  in  the 
sense  of  having  no  alternative  means  for  producing 
children  of  their  own? 

Is  the  desire  to  have  children  who  are  biologically 

one's  own  really  a  medical  need? 
To  what  extent  is  clinical  IVF  research  needed,  when 

one  considers  other  needs  for  health-care  services? 

The  fourth  question  will  be  reserved  for  discussion  under  the  heading  of 

allocation  {I.A.3.b.).  '  The  first  three  questions  will  be  addressed  here. 
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The  extent  of  infertility  due  to  tubal  occlusion  is  an  empirical  question, 

subject  to  further  research.   R.  G.  Edwards  estimates  that  in  the  United  Kingdom 

29 
approximately  two  per  cent  of  all  women  suffer  from  tubal  occlusion.     A  study 

sponsored  by  the  National  Research  Council  estimated  that  between  one-half  and 

one  percent  of  all  women  might  be  helped  by  IVF  and  embryo  transfer.   The  same 

study  added  that  the  current  need  could  be  reduced  by  a  decline  in  rates  of 

puerperal  sepsis  and  gonorrhea  or  raised  by  an  increase  in  the  number  of  women 

who  decide  to  have  children  after  having  elected  voluntary  sterilization  by 

30 
tubal  ligation. 

The  issue  of  alternative  means  of  overcoming  infertility  due  to  tubal 

occlusion  is  again  an  empirical  question.   Here  estimates  vary.   Leon  Kass 

argues  that  surgical  reconstruction  of  the  oviduct  should  be  the  preferred 

alternative  to  IVF  and  embryo  transfer.   Kass  continues,  "At  present, 

the  success  rate  for  oviduct  reconstruction  is  only  fair,  but  with  effort 

and  practice  this  is  bound  to  improve.  "-^1   Ramsey  notes  that  thirty  to 

fifty  percent  success  rates  in  the  reconstruction  of  damaged  oviducts  have 

32 been  reported.     In  contrast,  R.  G.  Edwards  cites  an  estimate  that  probably 

only  one-fifth  of  women  with  damaged  oviducts  would  be  helped  to  achieve 

33 
fertility  by  surgical  reconstruction  of  their  oviducts. 

The  third  way  of  stating  the  need-question  —  Is  infertility  really  a 

medical  need?  --  moves  beyond  the  realm  of  empirical  data  to  raise  basic 

philosophical  questions  about  the  nature  of  health  and  disease  and  the 

proper  role  of  the  health  professions.   Kass  argues  that  infertility  is 

not  a  disease  in  the  strict  medical  sense  and  that  a  physician  who  employs 

IVF  to  overcome  infertility  is  merely  treating  the  desire  of  the  woman 

or  couple  to  bear  a  child.   Moreover,  Kass  notes,  IVF  and  embryo  transfer 

do  not  resolve  the  underlying  infertility  problem  of  the  woman:   "She  remains 
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as  infertile  as  before."    Paul  Ramsey  echoes  Kass's  view,  arguing  that  IVF 

concentrates  on  a  product  and  "is  therefore  manufacture  by  biological  tech- 

nology, not  medicine."   In  a  footnote  Ramsey  adds  that  if  one  were  to 

counter  his  argument  by  citing  medicine's  substantial  technological  armamen- 

tarium, one  would  be  tacitly  reducing  the  child  produced  by  IVF  "to  the 

status  of  a  prosthesis  for  his  mother's  condition.  "-^^ 

R.  G.  Edwards  and  David  Sharpe  presuppose  a  somewhat  broader  concept 

of  disease.   They  concede  that  "The  physical  health  of  parents  does  not 

demand  that  their  infertility  be  cured."   However,  they  continue,  "the 

desire  to  have  children  must  be  among  the  most  basic  of  human  instincts, 

and  denying  it  can  lead  to  considerable  psychological  and  social  diffi- 

culties. "-^^  Without  elaborating  a  philosophy  of  health  care,  Edwards  and 

Sharpe  assert  simply  that  "Infertility  seems  to  be  a  clinical  defect  to 

37 
be  remedied  if  possible  by  medical  attention."    As  for  Kass's  argument 

that  the  infertile  woman  who  bears  a  child  by  means  of  IVF  is  not  cured 

of  her  disease,  Edwards  replies  that  "most  medical  treatment,  particularly 

of  constitutional  or  genetic  disorders,  is  similarly  symptomatic  in  nature." 

Edwards  cites  insulin,  false  teeth,  and  spectacles  as  three  examples  of 

medical  treatments  which  do  not  correct  the  patient's  clinical  condition 

but  merely  modify  its  expression. 

b.   The  need  for  and  adequacy  of  prior  laboratory  research,  including 

animal  research,  on  IVF  and  embryo  transfer.   One  of  the  standard  pre- 

requisites for  ethically-acceptable  research  designs  in  human  research  is 

the  conduct  of  appropriate  prior  laboratory  studies.   In  the  words  of  the 

revised  Declaration  of  Helsinki  (1975) ,  "Biomedical  research  involving 

human  subjects. .. should  be  based  on  adequately  performed  laboratory  and 
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and  animal  
experimentation. 

. . .     Judgments  
about  

the  adequacy  
or  inadequacy 

of  prior  laboratory  research  include  both  empirical  and  evaluative  components. 

In  published  discussions  of  clinical  IVF  two  views  on  the  adequacy  of 

prior  laboratory  studies  can  be  identified.   Several  commentators  —  among 

40  ^  41        .  42  .    . 43 
them  Kass,   Marc  Lappe,    Benjamin  Brackett,    and  Luigi  Mastroianni   — 

argued  between  1971  and  1973  that  further  animal  research  was  required 

before  clinical  application  of  IVF  and  embryo  transfer  to  humans  was 

attempted.   During  Congressional  hearings  on  IVF  held  in  August  1978 

Brackett  reiterated  his  view  that  additional  animal  research  should  precede 

44 
clinical  research  with  human  beings. 

Several  arguments  are  advanced  by  proponents  of  additional  animal 

research.   First,  the  number  of  species  and  the  total  number  of  animals 

born  following  IVF  and  embryo  transfer  are  both  quite  low.   In  the  words 

of  Brackett,  "Less  than  200  rabbits,  a  similar  number  of  mice  and  less  than 

50  rats  have  been  born  following  conception  in  vitro.   Most  of  these 

offspring  are  accounted  for  in  14  pxiblished  reports  on  the  rabbit,  seven  on 

the  mouse  and  one  on  the  rat."^^  Second,  few  studies  involving  primates^ 

or  non- litter-bearing  mammals  like  the  cow   have  been  performed.   Third, 

animal  research  performed  to  date  has  devoted  insufficient  attention  to  the 

question  of  possible  abnormalties  in  products  of  IVF.^ 

In  contrast,  R.  G.  Edwards  and  Landrum  Shettles^'  argue  that  the 

quantity  and  quality  of  animal  research  on  IVF  are  sufficient  to  justify 

clinical  IVF  research  efforts.   The  primary  argioments  for  proceeding  to 

human  studies  are  summarized  by  Edwards  as  follows:   (1)  data  have  been 

published  on  several  animal  species  which  indicate  that  preimplantation 

embryos  are  highly  resistant  to  malformation  due  to  IVF  or  embryo  transfer; 
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(2)  for  other  areas  of  scientific  research  —  e.g.,  studies  of  kidney  trans- 

plantation, vasectomy,  oral  contraception,  and  teratogenesis  —  studies  in 

primates  have  not  been  required;  research  in  several  sub-primate  species  of 

mammals  has  been  considered  sufficient;  and  (3)  many  infertile  couples  would 

lose  the  opportunity  to  bear  children  of  their  own  if  the  clinical  appli- 

cation of  IVF  were  delayed  until  the  completion  of  studies  in  non-human 

.   .    50 
primates . 

It  is  perhaps  worthy  of  note  that  the  initial  draft  of  proposed  DHEW 

guidelines  for  IVF  research,  published  in  November  1973,  contained  the 

following  stipulation: 

No  research  involving  the  implantation  of  human  ova 
fertilized  in  the  laboratory  should  be  supported  until 

the  appropriate  scientific  review  boards  are  satisfied 
that  there  has  been  sufficient  work  in  animals  (including 

sub-human  primates)  to  demonstrate  the  safety  of  the 
technique.   It  is  recommended  that  this  determination 
of  safety  include  studies  of  natural  born  offspring  of 

the  products  of  in  vitro  fertilization.  ^-'- 

The  preamble  to  the  initial  revision  of  these  proposed  rules,  published  in 

August  1974,  required  only  that  "animal  studies"  be  performed: 

With  respect  to  implantation  of  fertilized  human  ova, 
it  is  expected  that  the  [Ethical  Advisory]  Board  will 
consider  such  factors  as  the  safety  of  the  technique 

(with  respect  to  offspring)  as  demonstrated  in  animal 
studies,  and  clarification  of  the  legal  responsibilities 
of  the  donor  and  recipient  parent (s)  as  well  as  the 

research  personnel. ^2 

c.   Risks  of  clinical  IVF  research  to  the  potential  product  of  IVF.   As 

noted  above,  more  discussion  seems  to  have  been  devoted  to  this  issue  than 

to  any  other  single  question  in  the  IVF  debate.   This  review  can  provide  only 

a  brief  summary  of  the  major  arguments. 

If  one  examines  the  basic  structure  of  the  risk-argument  in  discussions 
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of  IVF,  one  can  identify  four  distinct  syllogisms.   Three  of  the  syllogisms 

share  the  same  major  premise;  two  reach  the  same  conclusion.   For  this 

comparison  of  syllogisms,  it  will  be  useful  to  reverse  the  order  followed 

in  previous  sections  of  this  review;  that  is,  the  argvmient  of  proponents 

of  clinical  IVF  research  will  here  be  followed  by  the  arguments  of  opponents. 

The  first  two  syllogisms  proceed  from  the  issue  discussed  in  the 

previous  section,  the  adequacy  of  prior  laboratory  research.   The  position 

of  Edwards,    Shettles ,    and  Jones  and  Bodmer   is  epitomized  in  the  first 

syllogism: , 

A^.   No  clinical  research  should  be  performed  until  prior 
laboratory  research  has  provided  an  adequate  basis  for 
estimating  the  likely  risks  to  human  subjects. 

B^.   In  the  case  of  clinical  IVF  and  embryo  transfer  suf- 
ficient prior  laboratory  research  has  been  done. 

C-^.      Therefore,  clinical  research  on  IVF  and  embryo  trans- 
fer may  proceed. 

Kass,    Mastroianni,    Brackett,    Lappe,^°  the  National  Research  Council 

study,    and  Jakobovits    accept  the  same  major  premise  but  directly  contra- 

dict the  minor  premise  and  therefore  reach  the  opposite  conclusion: 

A^.   No  clinical  research  should  be  performed  until  prior 
laboratory  research  has  provided  an  adequate  basis  for 
estimating  the  likely  risks  to  human  subjects. 

B2.   In  the  case  of  clinical  IVF  and  embryo  transfer  insuf- 
ficient prior  laboratory  research  has  been  done. 

€2-      Therefore,  no  clinical  research  on  IVF  and  embryo 
transfer  should  be  performed  at  this  time. 

Since  the  minor  premise  of  this  syllogism  is  based  on  an  assessment  of  the 

current  state  of  the  art  in  laboratory  research,  it  is  possible  that  addi- 

tional laboratory  results  could  lead  proponents  of  this  syllogism  to  adopt 

the  opposite  minor  premise  and  thus  reach  the  opposite  conclusion. 

53 
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63         64 In  some  passages  several  commentators  —  particularly  Kass,   ,  Ramsey, 

and  the  National  Research  Council  study    —  seem  to  espouse  a  third  syllogism. 

Again  the  major  premise  is  the  same. 

A  .   No  clinical  research  should  be  performed  until  prior 
laboratory  research  has  provided  an  adequate  basis  for 
estimating  the  likely  risks  to  human  subjects. 

Bo.   Prior  laboratory  research  can  never  provide  a  basis  for 

estimating  the  likelihood  of  some  very  important  poten- 
tial risks  to  the  products  of  IVF,  e.g. ,  the  risk  that 

early  manipulation  in  vitro  will  cause  mental  retard- 
ation in  some  products  of  IVF. 

C3.   Therefore  no  clinical  research  on  IVF  and  embryo  transfer 
should  ever  be  performed. 

Persons  who  adopt  this  syllogism  have  concluded  that  the  risks  of  clinical 

IVF  research  are  not  only  unknown  but  unknowable.   Additional  laboratory 

research  would  therefore  seem  to  be  irrelevant  and  the  minor  premise  and 

conclusion  of  the  syllogism  irreversible. 

A  further  syllogism  is  advanced  particularly  by  Paul  Ramsey   and 

echoed  by  Leon  Kass   .   This  syllogism  begins  at  a  different  point  from 

the  preceding  three  but  reaches  the  same  conclusion  as  the  third: 

D, .   No  clinical  research  should  be  performed  if  it  employs 
immoral  means  to  achieve  its  goal,  e.g.  ,  the  goal  of 
alleviating  infertility. 

E, .   The  anticipated  production  of  at  least  some  deformed 
or  retarded  infants  and  children  during  the  early 
stages  of  clinical  IVF  research  is  an  inherently 
immoral  means . 

* 

C^.   Therefore,  no  clinical  research  on  IVF  and  embryo 
transfer  should  ever  be  performed. 

This  fourth  syllogism  raises  the  issue  of  acceptable  levels  of  risk 

in  clinical  IVF  research.   Kass  and  Ramsey  seem  to  argue  that  the  "Do 

no  harm"  principle  requires  that  the  risk  of  harm  be  positively  excluded. 
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Fletcher,  however,  argues  that  a  guarantee  of  benefit  or  absence  of  harm  in 

clinical  research  is  impossible  and  that  no-harm  stipulations  could  bring  all 

himian  research  to  a  halt.     Fletcher,    Lappe ,   and  Curran   would  find  the 

risks  of  clinical  IVF  research  acceptable  if  those  risks  were  equivalent  to 

or  less  than  the  risks  of  in  vivo  reproduction. 

In  the  literature  on  clinical  IVF  the  discussion  of  risks  sometimes 

oscillates  between  two  types  of  risks  —  risks  to  embryos  or  fetuses  and 

risks  of  an  untoward  event,  namely,  the  birth  of  an  abnormal  infant.   Risk- 

reduction  in  the  latter  sense  might  include  the  selecting  out  of  defective 

early  embryos  and  the  abortion  of  fetuses  in  which  genetic  defects,  chromo- 

somal aberrations,  or  developmental  abnormalities  are  detected  by  various 

methods  of  prenatal  diagnosis.   James  Watson  has  even  suggested,  perhaps 

in  an  effort  to  stimulate  discussion,  that  the  physician  attending  the 

birth  of  a  product  of  clinical  IVF  should  have  "the  right  to  terminate  [the] 
72 

baby's  life  should  it  come  out  grossly  abnormal."     Edwards  advocates  the 
73 

use  of  prenatal  risk-reduction  measures.     To  Ramsey,  however,  such 
74 

measures  seem  rather  to  increase  the  risk  to  the  embryo  or  fetus. 

There  is  one  philosophical  problem  which  lurks  in  the  background  of 

discussion  concerning  risks  to  products  of  IVF.   In  this  general  review 

the  problem  can  only  be  identified,  not  analyzed  in  detail.   When  one  speaks 

of  risks  to  the  products  of  IVF,  one  is  frequently  referring  to  risks 

to  potential  rather  than  actual  entities.   These  potential  entities  can  be 

divided  into  two  classes.   "The  unconceived  " ,  which  have  not  been  conceived 

and  which  will  never  be  conceived,  are  entirely  free  from  risks.   "The 

unconceived2" ,  which  have  not  yet  been  conceived  but  which  will  be  conceived 

in  the  future,  will  from  the  time  of  their  conception  be  subject  to  a  variety 
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of  risks,  some  of  which  will  be  the  result  of  pre-conception  events.   If  one 

assumes  that  a  particular  couple  can  conceive  a  child  that  is  biologically 

their  own  by  means  of  IVF  and  embryo  transfer,  then  one  is  faced  with  the 

difficult  task  of  comparing  the  situation  of  "an  unconceived  entity"  in 

the  first  sense  with  that  of  an  entity  which,  thanks  to  IVF,  may  only  be 

"unconceived"  in  the  second  sense.   It  is  around  the  same  conundrum  that 

7S 
at  least  a  part  of  the  wrongful  life  debate  revolves. 

76 
d.  Risks  of  clinical  IVF  research  to  the  oocyte  donor.     In  the  liter- 

ature on  the  ethics  of  IVF  and  embryo  transfer  relatively  little  attention 

has  been  devoted  to  risks  to  the  would-be  mother.   Specific  risks  which 

have  been  identified  are:   (1)  pretreatment  of  the  woman  with  hormones  to 

induce  superovulation,  a  therapy  which  occasionally  produces  ovarian 

77 
cysts;    (2)  removal  of  oocytes  by  means  of  laparoscopy,  a  surgical 

7R 
procedure  which  requires  general  anesthesia;    (3)  potential  damage  to 

the  uterus  during  embryo  transfer;'"  and  (4)  the  risks  which  accompany 

careful  monitoring  of  the  pregnancy,  for  example,  the  risks  of  amniocentesis. 

To  these  risks  may  now  be  added  a  fifth,  which  was  reported  subsequent  to  the 

publication  of  most  ethical  analyses  --  namely,  the  risk  of  ectopic  preg- 

nacy."-*-  The  National  Research  Council  study  describes  various  of  these 

risks  as  "known  small  risks"  and  "probably  small  but  unknown  risks.  ""'^ 

83  84 
R.  G.  Edwards    and  Luigi  Mastroianni    regard  the  first  four  risks  as  mini- 

mal and  as  comparable  to  the  risks  of  standard  therapy  for  infertility 

and  of  sterilization  by  tubal  legation. 

e.  Informed  consent  by  participants  in  clinical  IVF  research.   There 

is  unanimous  agreement  among  commentators  on  the  ethics  of  clinical  IVF 

research  that  the  informed  consent  of  the  would-be  mother  (and  presumably 

80 
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85 
of  both  parents)  must  be  secured  prior  to  the  initiation  of  the  research. 

In  addition,  some  commentators  have  argued  that  the  consent  issue  is  rele- 

vant to  the  potential  product  of  clinical  IVF,  as  well.   These  two  distinct 

aspects  of  the  consent  question  will  be  discussed  in  turn. 

In  the  consent  transaction  with  the  would-be  parents,  several  specific 

items  of  information  have  been  identified  by  various  commentators  as 

material  to  the  decision  of  the  couple:   (1)  the  availability  of  potentially 

efficacious  alternative  therapies,  e.g.,  surgical  reconstruction  of  the 

86 
oviducts;    (2)  the  anticipated  need  for  repeated  laparoscopies;  (3)  the 

low  probability  of  success;  (4)  the  likelihood  that  the  primary  bene- 

ficiaries of  the  research  will  be  other  couples  rather  than  the  research 

87 participants  themselves;    (5)  the  source  of  the  gametes  to  be  used  in 

the  attempted  IVF  (i.e.,  a  guarantee  that  only  the  sperm  and  oocytes  of 

88 
the  couple  will  be  employed) ;    and  (6)  the  disposition  to  be  made  of 

89 
sperm,  oocytes,  and  embryos  not  required  for  the  transfer  attempt. 

Several  commentators  have  remarked  that  infertility  patients  may 

have  a  diminished  capacity  for  voluntary  consent  because  of  their  desperate 

90 
desire  for  children.     The  report  of  the  National  Research  Council  also 

suggests  that  physician-researchers  may  experience  conflicts  in  their  dual 

roles,  hoping  on  the  one  hand  to  alleviate  the  infertility  of  a  particular 

couple  but  desiring  on  the  other  hand  to  carry  out  laboratory  research  with 

surplus  oocytes,  sperm,  and  embryos.   Without  explicitly  endorsing  such 

measures,  the  report  notes  the  potential  value  of  special  standards  or 

procedures  and  special  licensure  for  clinicians  who  also  function  as 

91 
researchers. 

R.  G.  Edwards  acknowleges  the  importance  of  the  consent  issue.   However, 
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he  argues  that  there  are  grounds  for  being  confident  that  the  problems 

91 
of  consent  are  not  insuperable. 

Many  infertile  couples  urgently  desire  the  work  on  fertili- 
zation and  implantation  to  proceed,  wish  to  help  with  it, 

and  are  fully  capable  of  understanding  their  condition  and 
the  attempts  to  cure  it.   A  significant  proportion  are 
doctors  or  the  wives  of  doctors,  scientists,  solicitors, 

clerics,  and  other  members  of  the  community  who  are  articu- 
late, discriminating,  and  fully  capable  of  analyzing  and 

judging  social  and  medical  situations. .. .They  are  evidently 
aware,  too,  that  the  methods  might  not  work,  their  fertility 
remain  uncured,  and  that  other  women  may  be  the  ultimate 

92 
beneficiaries  of  the  developing  methods. 

A  second  dimension  of  the  consent  issue  is  presented  by  Leon  Kass  and 

Paul  Ramsey,  who  regard  clinical  IVF  research  as  unethical  research  on  the 

unconceived  and  the  unborn.   At  some  points  in  the  Kass-Ramsey  analysis  a 

concern  about  imposing  substantial  risk  on  a  research  subject  which  cannot 

consent  seems  paramount,  as  when  Kass  argues: 

It  is  one  thing  voluntarily  to  accept  the  risk  of  a 
dangerous  procedure  for  yourself  (or  to  consent  on 
behalf  of  your  child)  if  the  purpose  is  therapeutic 
....It  is  quite  a  different  thing  to  submit  a  child 

to  hazardous  procedures  which  can  in  no  way  be  thera- 
peutic for  him.... This  argument  against  non- therapeutic 

experimentation  on  children  applies  with  even  greater 

force  against  experimentation  "on"  a  hypothetical 
child  (whose  conception  is  as  yet  only  intellectual) . 
One  cannot  ethically  choose  for  him  the  unknown  hazards 
he  must  face  and  simultaneously  choose  to  give  him 

life  in  which  to  face  them.^-^ 

At  other  points  Ramsey  argues  that  "unless  every  possibility  of  damage  from 

the  procedure  itself  has  surely  been  foreclosed,"  one  should  not  "manipulate 

94 
a  patient  into  being."    What  Ramsey  seems  specifically  to  object  to  is 

the  notion  of  deliberately  bringing  a  being  into  existence  when  one  knows 

in  advance  that  the  being  will  inevitably  be  the  subject  of  research  and 

when  the  subject  will  clearly  not  be  able  to  consent  to  participation 



21. 

in  the  research.   On  this  view,  the  level  of  potential  research  risk  is  less 

95 
important  than  the  fact  of  unconsented  involvement  in  research. 

Joseph  Fletcher  and  R.  G.  Edwards  deny  the  relevance  of  consent  by  the 

unconceived  or  the  unborn.   Both  authors  comment  that  embryos,  fetuses,  and 

infants  conceived  by  the  conventional  method  do  not,  and  indeed  cannot,  consent 

96 
in  advance  to  their  conception.     In  Edwards'  view,  Ramsey's  position  would 

lead  to  a  "total  negation"  of  prenatal  medicine:   one  would  not  recommend  a 

sleeping  pill,  amniocentesis,  or  a  Caesareaii  section  to  a  woman  for  fear 

of  disturbing  the  fetus."' 

f.   Liability  or  compensation  for  IVF-research-related  injury.   Discussion 

of  liability  frequently  considers  the  question  whether  a  successful  action  for 

damages  could  be  brought  in  a  court  of  law.   The  focus  of  this  section,  however, 

is  on  the  moral  responsibilities  of  clinical  investigators  or  parents  in  the 

event  of  injury  to  the  woman  or  the  child  produced  by  clinical  IVF  research. 

There  is  little  explicit  discussion  of  moral  responsibility  for  injuries 

in  the  ethical  literature  on  clinical  IVF.   The  entire  debate  concerning  the 

acceptability  of  the  risks  of  clinical  IVF  research  (see  I.A.2.C.  and  d. ) 

is  of  course  germane  to  the  moral- responsibility  issue.   Those  who  argue 

that  the  risks  are  currently  or  for  all  time  unacceptable  would  no  doubt 

hold  the  parents  and/or  investigators  responsible  for  any  injuries  which 

do  occur.   Conversely,  proponents  of  proceeding  with  the  research  would 

probably  respond  to  an  injury  by  asserting  that  the  research  risks  had 

been  minimized  and  that  the  damages  had  resulted  from  causes  beyond  human 

control. 

Various  analogies  have  been  proposed  to  illuminate  the  moral-responsi- 

bility question,  particularly  with  respect  to  the  product  of  clinical  IVF. 



22. 

Jakobovits  compares  proposals  to  proceed  with  clinical  IVF  research  with 

the  "indecent  haste"  which  in  his  view  characterized  the  early  stages  of 

heart-transplant  surgery.     The  analogy  is  imperfect,  however,  in  the 

sense  that  heart  transplantation  aims  to  prolong  the  life  of  an  already 

existing  person,  usually  an  adult.   Other  commentators  have  suggested  parallel 

cases  in  which  either  a  novel  or  a  somewhat  risky  procedure  is  employed  during 

pregnancy  for  the  sake  of  fetal  health  —  for  example,  the  use  of  steroids 

in  an  effort  to  avoid  spontaneous  abortion   or  the  use  of  Caesarean  section 

as  a  method  of  delivery.      These  analogies  are  somewhat  closer  to  the 

question  of  clinical  IVF  research  since  they  involve  the  prenatal  stages  of 

life  and  may  influence  whether  a  fetus  attains  viability  or  live  birth. 

However,  the  closest  parallels  to  the  situation  of  the  hypothetical  product 

of  IVF  are  those  which  involve  the  effort  to  begin  a  pregnancy  in  circumstances 

which  deviate  in  some  respect  from  "the  normal. "   The  following  situations  are 

perhaps  illustrative: 

The  wife  in  an  infertile  marriage  takes  hormone  treat- 

ments in  an  effort  to  become  pregnant.  ■*■ 

An  infertile  couple  requests  the  use  of  artificial 

insemination  with  the  husband's  sperm  in  the  hope 

"inn 

of  having  a  child. 

a  couple  in  which  the  wife  is  over  40  decides  to  con- 
ceive an  additional  child,  knowing  that  the  risk  of 

chromosome  abnormalities  increases  with  advancing 
natural  age. 

A  couple  in  which  both  members  carry  a  recessive 

genetic  trait  for  a  serious  disease  decides  nonethe- 
less to  conceive  a  child.  ■'-'^^ 

A  couple  living  in  abject  poverty  with  inadequate 

food  and  housing  decides  to  have  a  child. -'-^'^ 

In  all  of  these  cases  there  is,  or  at  least  may  be,  a  higher  than  average 

risk  to  the  hypothetical  child,  yet  that  risk  accompanies  the  transition  from 
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nonexistence  to  existence  for  the  child- to-be. 

It  is  this  transition  from  nonexistence  to  existence  which  also  compli- 

cates the  moral  question  of  possible  compensation  for  injury.   In  a  report 

of  the  DHEW  Secretary's  Task  Force  on  the  Compensation  of  Injured  Research 

Sxibjects,  the  following  definition  of  injury  is  proposed: 

[Injury  is]  harm,  disability  or  death  suffered  by  a 
subject  of  biomedical  and  behavioral  research. . .where 
such  injury  is  (1)  proximately  caused  by  such  research, 
and  (2)  on  balance  exceeds  that  reasonably  associated 

with  such  illness  from  which  the  subject  may  be  suffer- 
ing, as  well  as  with  treatment  usually  associated  with 

such  illness  at  the  time  the  subject  began  participation 

in  the  research. ^ 

In  the  case  of  clinical  IVF  research,  the  issue  of  proximate  causation  would 

be  highly  complex  in  itself.     However,  the  second  clause  in  this  careful 

definition  would  be  even  more  difficult  to  apply  since  it  assumes  an  injury 

to  an  already-existing  person.   Could  one  adapt  the  definition  to  cover 

the  case  of  a  child  conceived  by  means  of  IVF?   If  so,  how  would  one  compare 

existence  in  a  damaged  condition  with  nonexistence?     If  not,  would  one 

want  to  exclude  all  products  of  in  vitro  fertilization  from  the  class  of 

subjects  eligible  for  compensation  —  at  least  for  injuries  apparently 

1  08 
caused  by  the  IVF  and  embryo  transfer  procedure? 

3.   Broader  Social  and  Public  Policy  Issues 

a.   Potential  long-term  consequences  of  clinical  IVF  research.   Pro- 

ponents and  opponents  of  current  clinical  IVF  research  efforts  alike 

have  identified  several  potential  consequences  of  the  research: 

109 1.  The  donation  of  ova  or  embryos  to  third  parties. 
2.  The  gestation  of  embryos  and  fetuses  in  surrogate  mothers. 
3.  The  establishment  of  human  ovum  and  embryo  banks. 

4.  Sex  determination  of  embryos  prior  to  implantation. -^-^ 
5.  The  screening  of  embryos  for  genetic  or  chromosomal  • 

defects  prior  to  implantation.  ^-'--^ 
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6.  The  production  of  chimeric  embryos  through  the  injection 
of  cells  from  one  blastocyst  into  another. 

7.  The  repair  of  genetic  defects  prior  to  implantation.  -'-^ 
8.  Replacement  of  the  haploid  nucleus  of  an  oocyte  with  the 

diploid  nucleus  of  a  donor  cell,  i.e.,  cloning. H^ 
9.  Modification  of  the  early  embryonic  genotype  in  order  to 

introduce  desired  characteristics,  i.e.,  genetic  engineer- ing. 

10.   Extracorporeal  gestation,  or  ectogenesis. H^ 

Several  of  these  potential  consequences  will  be  analyzed  in  greater 

detail  in  later  sections  of  this  paper.   Here  it  will  be  sufficient  to  note 

two  general  types  of  disagreements  concerning  the  techniques  and  practices 

enumerated  above. 

There  is,  first,  debate  concerning  the  likelihood  that  some  of  the 

techniques  will  ever  be  (1)  feasible  or  (2)  practical  on  a  wide  scale  even 

in  the  absence  of  legal  restrictions.   Biologist  James  Watson,  for  example, 

expresses  concern  that  "a  human  being  —  born  of  clonal  reproduction  —  most 

likely  will  appear  on  the  earth  within  20  to  50  years .  ""''■'■^   In  contrast, 

theologian  G.  R.  Dunstan  chides  his  colleague,  Paul  Ramsey,  for  failing  to 

adequately  distinguish  between  "notional  possibilities  in  biochemical 

theory"  and  "what  is  actually  foreseeable  in  practice.  "■'■^^ 

Evaluations  of  the  potential  long-term  consequences  of  clinical  IVF 

research  also  differ.  Three  distinct  positions  can  be  identified.  Leon 

Kass  and  Paul  Ramsey  oppose  clinical  IVF  research  in  part  because  they 

view  it  as  "a  giant  step  toward  the  full  laboratory  control  of  human 

121 
reproduction."     For  Joseph  Fletcher  and  Bentley  Glass,  on  the  other 

hand,  the  potential  consequences  of  clinical  IVF  research  constitute 

a  welcome  liberation  from  coital-gestational  reproduction  and  a  means 

122 
to  reduce  the  incidence  of  genetic  defects.     R.  G.  Edwards  takes  a 

mediating  position,  arguing  for  the  potential  clinical  value  of  some 
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techniques,  e.g.,  sex  determination,  while  expressing  reservations  about 

123 the  donation  of  embryos  and  cloning. 

b.   Appropriate  allocation  of  research  and  clinical  resources  to 

clinical  IVF  research  and  to  other  areas  of  research  or  health  care.   Few 

commentators  have  discussed  the  allocation  issue,  perhaps  because  they 

regard  allocation  discussions  as  being  primarily  matters  to  be  deter- 

mined by  the  public  budgetary  process,  peer  review  of  research  proposals, 

and  the  priorities  of  private  foundations. 

The  National  Research  Council  study  includes  a  brief  reference  to  the 

allocation  problem: 

Questions  concerning  the  financial  costs  of  the 

procedure  (physicians'  fees,  special  facilities, 
training  of  special  agents)  or  the  burdens  it  may 

place  on  the  health-care  system  (by  diverting  funds 
and  personnel  needed  to  meet  more  compelling  needs) 
may  be  raised,  especially  if  the  technology  should 

come  into  widespread  use. 124 

Andre  Hellegers  and  Richard  McCormick  restate  the  same  objection  in  other 

words : 

With  limited  resources  should  our  country  be  pouring 

money  into  life-creating  technologies  when  basic 
health  needs  go  unmet?. . . .We  are  not  arguing  against 
medical  progress,  for  a  great  deal  of  useful  knowledge 
is  potentially  available  through  in  vitro  research. 
We  are  simply  concerned  that  Americans  spell  out 

125 
carefully  what  progress  means  before  they  endorse  it. 

Hellegers  and  McCormick  go  on  to  argue  that  the  establishment  of  embryo 

transfer  centers  would  require  a  major  financial  investment  and  that  the 

services  of  such  centers  would  probably  be  inaccessible  to  the  poor,  who, 

the  authors  note,  suffer  from  a  higher  incidence  of  tubal  obstructions 

than  do  the  more  well-to-do. -'- 

Proponents  of  clinical  IVF  research  have  discussed  the  allocation 
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question  even  less  than  critics  of  the  research.   R.  G.  Edwards  does  comment 

that  "The  cost  [of  embryo  transfer]  is  very  small,  if  it  should  be  thought  an 

127 important  point  to  judge  the  economics  of  the  treatment."     If  confronted 

with  the  allocation  question,  advocates  of  the  research  would  probably  also 

reiterate  the  need-argument  noted  earlier  —  namely,  that  thousands  of  women 

suffering  from  obstruction  of  the  oviducts  cannot  be  helped  by  conventional 

techniques  and  would,  without  the  aid  of  the  procedures  being  developed  in 

clinical  IVF  research,  be  condemned  to  permanent  sterility. 

c.   Appropriate  institutional  frameworks  for  the  provision  of  advice 

on  or  monitoring  of  clinical  IVF  research.   Commentators  on  the  ethics  of 

clinical  IVF  research  have  focused  primary  attention  on  three  possible 

institutional  responses  to  the  research:   (1)  the  establishment  of  inter- 

national standards  for  the  conduct  of  the  research;  (2)  the  creation  of 

advisory  committees  which  could  be  consulted  voluntarily  by  researchers 

in  the  field;  and  (3)  the  imposition  by  the  research  community  itself  of  a 

temporary  moratorium  on  clinical  IVF  research. 

James  Watson,  perhaps  because  he  had  been  asked  to  testify  on  inter- 

national science  policy  before  a  House  panel,  initiated  the  discussion  of 

developing  international  standards.   In  his  view,  unilateral  action  by  the 

United  States  would  be  ineffectual,  particularly  since  British  research  in 

experimental  embryology  was  in  1971  considerably  further  advanced  than 

128  129  z 130 similar  research  m  the  United  States.     Leon  Kass    and  Marc  Lappe 

later  reiterated  Watson's  call  for  international  research  guidelines. 

The  advisory- committee  mechanism  was  proposed  by  Edwards  and  Sharpe, 

as  well  as  in  a  Nature  editorial,  in  May  1971.   In  the  words  of  Edwards 

and  Sharpe , 
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If  some  form  of  regulation  is  required,  what  is  needed 

is  not  heavy  handed  public  statute,  or  rule-making  com- 
mittees, or  the  conscience  of  individual  doctors,  but  a 

simple  organization  easily  approached  and  consulted  to 
advise  and  assist  biologists  to  reach  their  own  decisions 
....In  line  with  the  stress  on  individual  scientific 

responsibility,  advisers  are  needed  whose  achievement 
and  attitudes  make  them  worth  listening  to  in  matters 

affecting  the  future  of  human  research  —  doctors, 
scientists,  lawyers,  authors,  and  other  laymen  —  because 
they  are  broadly  talented  people,  not  because  they  serve 
ex  officio  as  formal  representatives  of  their  professions, 
societies,  or  constituencies. 

Nature ' s  editorial  response  to  the  Edwards-Sharpe  proposal  observed  that 

their  suggested  forum  might  be  too  broad  and  that  "a  good  beginning  could 

132 

be  made  within  the  framework  of  academic  science  and  medicine." 

At  the  same  time,  on  the  other  side  of  the  Atlantic,  then-Senator 

Mondale  proposed  the  creation  by  Congress  of  a  National  Advisory  Committee 

133 on  Health  Science  and  Society.     James  Watson,  in  an  interview  published 

in  May  1973,  expressed  support  for  Mondale 's  advisory  commission  concept 

as  an  appropriate  mechanism  for  informing  the  Congress  about  scientific 

134 developments  like  IVF  and  cloning.      Joseph  Fletcher  expressed  sympathy 

for  Mondale 's  proposal  but  also  warned  that  "The  no-no  forces  will  want 

„  135 

to  use  the  Commissio
n  

to  crack  down  with  police  powers...
  

. 

A  third  suggested  response  to  possible  developments  in  clinical  IVF 

research  was  a  call  for  a  temporary  self-imposed  moratorium.   Immanuel 

136 Jakobovits  issued  such  a  call  in  Great  Britain  in  March  1970.      In  the 

United  States  Leon  Kass  proposed  a  profession-wide  self-imposed  moratorium 

137 

"at  least  until  the  safety  of  the  procedures  can  be  assessed  and  assured. " 

139 

Marc  Lappe 
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gestion in  1972. 

An  approach  which  incorporates  elements  from  the  second  and  third 
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proposals  outlined  above  has  in  fact  been  followed  in  the  United  States  since 

late  1973  —  at  least  for  research  funded  by  DHEW.   Beginning  in  November 

1973,  the  proposed  rules  and  regulations  of  the  Department  have  required  that 

all  departmentally-supported  research  involving  human  IVF  be  reviewed  by  an 

Ethical  (now  Ethics)  Advisory  Board.   In  the  successive  drafts  of  the  DHEW 

rules  (November  16,  1973;-'-'*°  August  23,  1974;  ■'-^■'-  and  August  8,  1975l'^2)  ̂   ̂ he 

criteria  for  the  Board's  review  of  IVF  research  proposals  have  gradually 

been  reduced  from  an  explicit  set  of  rules,  to  suggested  issues  for  consider- 

ation, to  the  simple  requirement  that  the  Board  render  its  advice  concerning 

each  application's  "acceptability  from  cin  ethical  standpoint."-'-    The 

effect  of  this  review  requirement,  at  least  since  the  formal  promulgation 

of  regulations  in  August  1975,  has  been  to  impose  a  moratorium  on  any  DHEW- 

funded  human  IVF  research,  whether  clinical  or  basic. 

4.   Special  Case:   Potential  Psychosocial  Complications  Resulting  from  the 
Donation  and  Receipt  of  Sperm,  Oocytes,  or  Embryos 

Until  now  this  review  has  considered  ethical  issues  raised  by  clinical 

IVF  in  the  simplest  paradigm  case,  the  case  which  involves  only  the  members 

of  an  established  heterosexual  couple  in  the  provision  of  gametes  and  the 

subsequent  gestation  of  the  product  of  IVF.   Numerous  other  scenarios  have 

been  developed  which  involve  third  parties  in  the  donation  or  transfer  of 

sperm,  oocytes,  or  embryos.   Among  these  scenarios  the  two  which  have 

received  the  most  discussion  are  (1)  the  use  of  donated  oocytes  in  IVF  and 

(2)  the  transfer  of  the  early  embryo  to  the  uterus  of  a  third  party,  the 

surrogate  or  host  mother,  for  gestation  and  delivery. 

There  is  consensus  among  virtually  all  commentators  that  both  of  these 

alternative  paradigms  raise  more  complex  ethical  (and  legal)  questions  than 
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the  simple  couple-centered  paradigm  discussed  heretofore.   The  commentators 

also  agree  that  the  second  case  —  gestation  in  a  host  mother  —  is  more 

problematic  than  the  first. 

The  most-discussed  example  of  the  first  paradigm  involves  the  combination 

of  donated  oocytes  with  the  husband's  sperm  in  the  IVF -procedure  and  the 

144 
siabsequent  transfer  of  the  early  embryo  to  the  uterus  of  the  wife.     This 

combination  is  closely  analogous  to  artificial  insemination  using  sperm  from 

a  donor  (AID).   Suggested  reasons  for  a  couple's  resorting  to  the  use  of 

donated  oocytes  are  the  inability  of  the  would-be  mother  to  produce  fertilizable 

ova  or  her  knowledge  that  she  carries  a  dominant  or  X-linked  recessive 

genetic  defect. 

Evaluations  of  the  use  of  donated  oocytes  in  clinical  IVF  research 

generally  parallel  conflicting  assessments  of  AID.   Some  critics  —  among 

146  ••  •    147  148 them  Immanuel  Jakobovits,     Bernard  Harmg,    and  Paul  Ramsey 

object  to  the  introduction  of  third-party  gametes  into  the  relationship 

of  an  established  couple,  in  part  because  of  the  potential  psychological 

effects  on  the  infertile  partner  and  in  part  because  of  problems  surrounding 

disclosure  or  nondisclosure  to  children  of  the  circumstances  of  their 

conception.   In  addition,  the  National  Research  Council  study  argues  that  the 

inconvenience  of  oocyte  donation  and  the  consequent  Scarcity  of  oocytes 

may  lead  to  debates  about  appropriate  financial  compensation  of  donors  as 

149 
well  as  to  the  establishment  of  commercial  oocyte  banks.      On  the  other 

hand,  Joseph  Fletcher  asserts  that 

Egg  grafts  or  artificial  enovulations  from  a  donor 
would  be  perfectly  ethical  if  a  person  is,  for  example, 
without  ovaries  or  has  a  hopeless  infection  of  her  tubes, 
or  if  she  fears  to  pass  on  a  genetic  disease.   A  transfer 

is  psychologically  happier  than  AID  because  the  husband     * 

is  the  genetic  father  and  the  woman  can  at  least  "carry" 150 
her  own  baby  if  she  wants. 
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R.  G.  Edwards  adds  that,  in  his  view,  "oocyte  transfer  should  be  as  acceptable 

[as  AID]  ethically  and  legally... in  the  rare  cases  where  it  is  needed." 

A  second  type  of  case  would  hypothetically  involve  the  transfer  of  an 

early  embryo  to  the  uterus  of  a  surrogate  mother  for  gestation  and  delivery. 

Medical  contraindications  or  obstacles  to  the  oocyte  donor's  becoming  pregnant 

might  include  cardiac  disorders,  partial  paralysis,  repeated  miscarriages,  or 

hysterectomy.   Social  reasons  for  the  oocyte  donor's  reluctance  to  carry 

a  fetus  to  term  might  be  career  plans  or  the  desire  to  avoid  the  discomforts 

J.  152 of  pregancy. 

Commentators  on  the  ethics  of  IVF  have  raised  several  objections  to 

surrogate-motherhood  proposals : 

1.  Custody  conflicts  concerning  the  child  could  arise 
between  the  genetic  parents  on  the  one  hand  and  the 
surrogate  mother  on  the  other. 

2.  The  surrogate  mother  might,  contrary  to  the  wishes 
of  the  genetic  parents,  adopt  a  lifestyle  which  was 

likely  to  damage  the  embryo  or  fetus.  ̂ -'^ 

3.  The  genetic  parents  might  require  the  surrogate  mother 
to  undergo  amniocentesis  and,  in  the  event  a  genetic 
or  chromosomal  abnormality  were  detected  in  the  fetus, 

to  undergo  a  mid-trimester  abortion. l^^ 

4.  The  child  might  be  born  with  serious  physical  and/or 

mental  handicaps ,  and  the  genetic  parents  might  there- 
fore refuse  to  accept  it.  ■'•^^ 

5.  Poor  women,  lacking  similarly-lucrative  alternative 
job  possibilities,  might  be  coerced  into  accepting 
surrogate  motherhood  by  a  combination  of  familial 
financial  pressures  and  the  monetary  inducement 

offered  by  the  well-to-do.  -'■^^ 

For  one  or  more  of  these  reasons,  proposals  to  employ  IVF  for  surrogate 

motherhood  are  rejected  by  most  commentators  on  the  ethics  of  IVF  — 
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including  R.  G.  Edwards,    James  Watson,     a  British  Medical  Association 

panel,     Immanuel  Jakobovits  , -'-^■'-  Bernard  Haring,-'-^^  paui  Ramsey  ,  •'-"■^  and 
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Leon  Kass. 

While  conceding  the  possibility  of  psychological  or  legal  complications 

in  surrogate  motherhood,  Joseph  Fletcher  queries:   "If  a  wetnurse  can  supply 

another  woman's  child  with  her  milk,  and  if  we  can  give  our  blood  to  others, 

than  how  could  there  be  any  moral  barriers  to  donating  even  some  basic  gifts, 

such  as. . .placental  sustenance,  in  hostess  gestation?"-^    In  a  similar  vein, 

Laurence  Karp  and  Roger  Donahue  report  having  received  office  calls  from  a 

few  women  who  inquired 

'whether  they  might  volunteer  their  services  should 
[surrogate  motherhood]  ventures  become  a  reality. 
They  state  that  they  love  being  pregnant,  and  would 
arrange  to  always  be  in  this  condition  if  it  were 
not  for  the  matter  of  having  to  keep  the  babies. 
They  think  that  hiring  out  their  uteri  would  be  a 
fine  way  to  make  a  living. 

The  authors  conclude: 

On  reflection,  it  seems  inconsistent  to  categorically 
deny  such  women  this  kind  of  livelihood  while  we  permit 

and  even  encourage  people  to  earn  money  by  such  danger- 
ous means  as  coal  mining,  or  racing  little  cars  around 

a  track  at  200  miles  per  hour.-"-"" 

The  views  of  two  lawyers  concerning  the  legalization,  as  distinguished 

from  the  ethical  evaluation,  of  surrogate  motherhood  may  be  noted  in  passing. 

Mariel  Revillard,  a  French  attorney,  advocates  state  sanction  of  surrogate 

motherhood  in  cases  where  pregnancy  in  the  oocyte  donor  is  medically  contra- 

indicated,  but  not  for  "any  other  motivation  —  coquetry,  ambition  or 

pursuit  of  a  career  where  aesthetics  are  essential."     Philip  Reilly 

argues  that  the  state  should  not  interfere  with  the  right  of  individuals 

to  contract  for  surrogate-motherhood  services.   Instead,  Reilly  suggests, 

the  state  should  adopt  procedural  safeguards,  a  "Uniform  Embryo  Transfer  Act," 

to  clarify  the  responsibilities  of  the  contracting  parties  and  to  forestall 
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the  development  of  problems  like  those  identified  by  critics  of  surrogate- 

motherhood  proposals. 

B.   Basic  Research 

The  present  section  focuses  on  basic  laboratory  research  involving 

early  human  embryos.   In  this  type  of  research  no  effort  is  made  to  transfer 

embryos  to  the  uterine  environment  for  gestation  and  delivery.   Instead,  the 

research  effort  is  directed  toward  the  development  of  a  knowledge  base  which, 

it  is  hoped,  will  one  day  contribute  to  the  achievement  of  such  goals  as 

the  promotion  of  fertility,  the  provision  of  more  adequate  contraceptive 

measures,  and  the  prevention  or  repair  of  genetic  and  chromosomal  abnormalities. 

Scientists  familiar  with  research  on  non-human  mammalian  embryos  have 

suggested  several  areas  of  research  which,  from  a  technical  standpoint, 

could  be  explored  in  the  near  future  with  the  aid  of  laboratory  research 

on  human  embryos.   Among  these  areas  are  the  following: 

1.  Mechanisms  of  fertilization 
2.  Chromosomal  behavior 

3.  Cellular  growth  and  differentiation 
4.  The  control  of  gene  activity 
5.  Biochemical  pathways 
6.  The  effects  of  environmental  factors,  e.g.,  radiation, 

freezing,  and  various  chemicals,  on  fertilization  and 

early  development. -'-°" 

Techniques  employed  in  the  study  of  these  topics  would  include  fertilization 

in  vitro,  in  vitro  culture  of  early  embryos  through  any  stage  of  development 

1  70 
up  to  and  including  the  blastocyst  stage, -^    the  fusion  of  embryonic  cells 

with  other  cells,  the  infection  of  embryonic  cells  with  viruses,  the 

introduction  of  various  changes  (chemical  or  temperature  changes,  for 

example)  into  the  embryonic  environment,  the  recombination  of  DNA  from 

embryonic  cells  with  DNA  from  other  organisms,  biochemical  assays  of 

embryonic  cells,  and  microscopic  analysis  of  embryonic  cells.      In  short. 
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many  if  not  all  of  the  techniques  employed  in  tissue  culture  and  recombinant 

DNA  research  could,  technically  speaking,  be  applied  to  early  human  embryos 

or  embryonic  cells. 

The  literature  on  ethical  issues  in  basic  research  on  early  human 

embryos  is  quite  sparse,  as  it  is  for  most  areas  of  basic  research.   The 

two  issues  which  have  received  the  most  si±>stantial  discussion  are  the 

moral  status  of  the  early  embryo  in  the  laboratory  research  context  and  the 

need  for  obtaining  informed  consent  from  oocyte  and  semen  donors  prior  to 

combining  their  gametes  to  produce  embryos  for  researcVi  purposes.   The 

questions  of  freedom  of  scientific  inquiry  and  appropriate  institutional 

frameworks  for  the  review  and  monitoring  of  basic  research  with  human 

embryos  have  also  been  briefly  addressed  in  the  literature.   Three  additional 

issues  seem  to  this  reviewer  to  be  implicit  in  published  ethical  discussions: 

the  need  for  basic  research  with  human  embryos;  the  potential  long-term 

consequences  of  the  research;  and  priorities  in  the  allocation  of  resources 

to  this  area  of  research  and  to  other  areas  of  research  and  health  care. 

These  six  topics  will  be  discussed  in  the  following  order: 

1.  Presuppositions:   the  moral  status  of  the  early  human 
embryo  in  laboratory  research 

2.  Microethical  issues 

a.  The  need  for  basic  research  with  early  human  embryos 
b.  Informed  consent  by  donors  of  sperm  and  oocytes 

3.  Macroethical  issues 

a.  Potential  long-term  consequences  of  basic  research 
with  early  human  embryos 

b.  Appropriate  allocation  of  resources  to  basic  research 
with  early  human  embryos  and  to  other  areas  of  research 
or  health  care 

c.  Freedom  of  inquiry  and  the  development  of  appropriate 
institutional  frameworks  for  the  monitoring  of  basic 
research  with  early  human  embryos. 
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1,   Presuppositions:   the  Moral  Status  of  the  Early  Human  Embryo  in 
Laboratory  Research 

Commentators  on  the  ethics  of  laboratory  research  with  early  human  embryos 

have  usually  taken  as  their  starting  point  the  ethics  of  clinical  IVF  research. 

From  this  point  of  departure  they  have  then  moved  in  opposite  directions.   One 

group,  perhaps  represented  by  Karl  Rahnar,  argues  that  laboratory  research 

with  human  embryos  raises  less  serious  questions  than  clinical  IVF  research 

since  it  avoids  the  potential  problems  of  third-party  gametes  in  human 

reproduction  and  of  potential  damage  to  the  product  of  clinical  IVF.   The 

other  group,  perhaps  represented  by  Leon  Kass ,  regards  as  immoral  the 

initiation  of  human  embryonic  development  when  one  knows  in  advance  that  the 

life  of  the  embryo  will  not  be  sustained. 

Rahner's  apparent  willingness  to  approve  laboratory  research  with 

early  human  embryos  —  or,  more  accurately,  his  unwillingness  to  disapprove 

such  research  —  is  based  in  part  on  a  factual  premise.   Citing  the  statistic 

alluded  to  above  that  perhaps  fifty  percent  of  all  fertilized  ova  never  implant, 

Rahner  continues,  "Will  we  be  able  to  accept  that  50  per  cent  of  all  'human 

beings'  —  real  human  beings  with  'immortal'  souls  and  an  eternal  destiny  — 
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will  never  get  beyond  this  first  stage  of  human  existence?"     This  positive 

doubt  leads  Rahner  to  question  whether  laboratory  research  with  early  embryos 

is  morally  problematic. 

Of  course  it  does  not  follow  from  the  fact  of  such  an 

uncertainty  that  experiments  with  fertilised  embryonic 

material  are  equivalent  to  morally  indifferent  experi- 
ments with  mere  'things.'   But  it  would  be  conceivable 

that,  given  a  serious  positive  doubt  about  the  human 
quality  of  the  experimental  material ,  the  reasons  in 
favour  of  experimenting  might  carry  more  weight,  con- 

sidered rationally,  than  the  uncertain  rights  of  a 

human  being  whose  very  existence  is  in  doubt.   This  is  -,^2 
not  adduced  to  decide  the  issue  one  way  or  the  other. . . . 
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G.  R.  Dunstan  expresses  sympathy  for  this  point  of  view  in  his  own  discussion 

174 of  m  virtro  fertilization. 

In  contrast,  Leon  Kass  raises  ethical  questions  about  the  discarding  of 

unneeded  embryos  in  clinical  IVF  research. 

...The  situation  here,  though  familiar,  is  not  identical 

to  that  of  abortion.   For  one  thing,  we  don't  start  with 
a  foetus  already  in  utero  which  one  reluctantly  destroys, 
hopefully  only  for  good  reasons.   Here,  nascent  lives 
are  being  deliberately  created  despite  certain  knowledge 
that  many  of  them  will  be  destroyed  or  discarded.   (Several 
eggs  are  taken  for  fertilization  from  each  woman,  the  extra 
ones  being  available  for  experimentation.)   The  foetuses 

killed  in  abortion  are  unwanted,  usually  the  result  of  so- 
called  accidental  conception.   The  embryos  discarded  here 

are  wanted,  at  least  for  a  while;  they  are  deliberately 
created,  used  for  a  time,  and  then  deliberately  destroyed. 
Moreover,  unlike  abortion,  the  continued  life  of  the 

laboratory  embryo  is  in  conflict  with  no  one;  no  claim 

or  right  of  its  "mother"  can  be  invoked  to  justify  over- 
riding its  claim  or  right  to  life.   Even  if  there  is  no 

intrinsic  wrong  done  by  discarding  at  the  blastocyst 

stage  —  and  I  am  undecided  on  this  question  —  there 
certainly  would  be  at  later  stages. 

One  suspects  that  if  Kass  questions  the  moral  legitimacy  of  discarding  embryos 

not  selected  for  embryo  transfer,  he  would  be  unlikely  to  approve  the  creation 

of  embryos  for  research  purposes  alone.   Bernard  Haring  leaves  no  doubt  about 

his  negative  verdict  on  laboratory  research  with  early  human  embryos.   Express- 

ly dissenting  from  the  opinion  of  Karl  Rahner,  Haring  writes:   "...The  very 

probability  that  we  may  be  faced  with  a  human  person  in  the  full  sense  consti- 

tutes, in  my  opinion,  an  absolute  veto  against  this  type  of  experimentation." 

The  1974  version  of  proposed  rule-making  referred  indirectly  to  the 

moral  status  of  the  early  human  embryo  in  the  following  sentence:  "With 

respect  to  the  fertilization  of  human  ova  in  vitro,  it  is  expected  that  the 

[Ethical  Advisory]  Board  will  consider. .. the  ethical  and  legal  issues  sur- 
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rounding  the  initiation  of  the  products  of  such  research."     This  suggestion 
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was  omitted  from  the  final  DHEW  regulation  on  research  involving  fetuses, 

pregnant  women,  and  in  vitro  fertilization,  which  were  issued  in  August  1975. 

2.   Microethical  Issues 

a.   The  need  for  basic  research  with  early  human  embryos.   There  are  at 

least  two  senses  in  which  the  need-question  might  be  addressed. 

What  types  of  basic  research  with  early  human  embryos 
have  been  proposed,  with  what  rationale,  and  with  what 
likely  consequences? 

What  types  of  knowledge  can  be  developed  only  by  means 
of  research  with  human  embryos  and  not,  for  example, 
by  means  of  research  with  mammalian  embryos  of  other 

species? 

The  need-question  in  the  first  sense  was  addressed  briefly  in  the  introduction 

to  this  section  and  will  be  considered  further  below  under  the  heading  "Potential 

long-term  consequences"  (I.B.3.a.).   The  need-question  in  the  second  sense  will 

be  discussed  here. 

In  the  literature  on  the  ethics  of  IVF,  relatively  little  attention  has 

been  paid  to  the  question  of  alternatives  to,  or  the  compelling  need  for,  basic 

research  involving  early  human  embryos.   One  of  the  few  commentators  who  has 

explicitly  addressed  this  issue  is  Luigi  Mastroianni,  who  writes 

Although  animal  models  are  useful  in  establishing 

basic  knowledge,  one  cannot  confidently  make  infer- 
ences from  the  laboratory  animal  to  Homo  sapiens. 

There  are  substantial  differences  in  fertilization 
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even  among  closely  related  laboratory  species. 

This  reviewer  is  not  aware  of  any  written  comments  by  researchers  which 

would  contradict  or  qualify  Mastroianni ' s  thesis.   However,  it  should  be 

noted  that  there  is  debate  among  experimental  embryologists  concerning 

the  current  need  for  laboratory  research  involving  human  embryos.   Further 

published  discussion  will,  one  hopes,  serve  to  clarify  this  question. 
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The  issue  of  possible  alternatives  to  human  research  is  raised  in  part 

because  this  issue  played  a  prominent  role  in  the  deliberations  of  the 

National  Commission  concerning  fetal  research.   Several  of  the  Commission's 

final  recommendations  on  research  involving  human  fetuses  contain  the 

stipulation  that  fetal  research  should  be  conducted  or  supported  by  the 

Secretary,  DHEW,  only  if  "the  purpose  of  such  research  is  the  development 

of  important  biomedical  knowledge  that  cannot  be  obtained  by  alternative 

„179 means. 

b.   Informed  consent  by  donor  of  sperm  and  oocytes.   So  far  as  this 

reviewer  has  been  able  to  determine,  only  three  documents  address  the 

issue  of  cohsent  to  the  use  of  gametes  for  IVF  and  subsequent  laboratory 

studies  of  resulting  embryos.   In  an  early  essay  on  ethical  issues  in 

IVF  research,  R.  G.  Edwards  notes: 

When  we  first  considered  asking  patients  to  help  us, 
the  early  stages  of  fertilization  had  been  accomplished 
in  the  laboratory  by  ourselves  and  our  colleague, 
B.  D.  Bavister,  using  eggs  taken  from  ovaries  excised 
for  clinical  reasons  unconnected  with  our  studies.   The 

clinical  application  of  our  work  demanded  that  eggs 
be  removed  just  before  ovulation  directly  from  the 

patients.   They  had  to  be  given  hormones  —  four 
injections  over  8-10  days  —  followed  by  a  minor 
operation  (known  as  laparoscopy)  in  order  to  remove 
the  eggs.   The  husband  had  to  provide  an  ejaculate. 

Edwards  goes  on  to  detail  how  he  and  his  colleagues  secured  informed  con- 

sent from  sperm  and  oocyte  donor  during  the  clinical  phase  of  their  studies. 

It  is  unclear  from  Edwards'  statement  —  and  this  review  does  not  prejudge 

the  issue  —  whether  consent  standards  in  effect  in  Great  Britain  at  the 

time  of  Edwards'  earlier  studies  (using  eggs  from  surgically  excised 

ovarian  tissue)  would  have  required  him  and  his  colleagues  to  secure 

consent  from  the  women  from  whom  the  ovarian  tissue  had  been  removed. 
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Leon  Kass  argues  that  in  every  case  the  use  of  a  woman's  oocytes  in 

laboratory  research  should  be  preceded  by  providing  her  with  the  opportunity 

to  give  or  refuse  her  consent. 

Let  me  also  raise  some  questions  concerning  experi- 
mentation done  with  eggs  obtained  from  women  undergoing 

ovarian  surgery  for  clinical  reasons.   Do  and  should 
these  women  know  what  is  going  to  be  done  with  their 
eggs?  To  whom  belong  the  rights  governing  ordinary 
tissue  removed  at  surgery?   Is  reproductive  tissue  a 
special  case?   Surely,  if  the  eggs  were  going  to  be 
implanted  in  another  woman,  one  would  think  that  the 

donor's  permission  should  be  obtained.   Then  what  about 
their  simple  fertilization?   If  the  woman  from  whom 
the  eggs  are  taken  has  religious  or  other  objections 
against  in  vitro  fertilization  which  would  lead  her 

to  refuse  permission  if  asked,  is  she  wronged  by  not 

being  asked  or  informed?-'-^! 

The  National  Research  Council  study  concurs  with  Kass's  position  and 

adds  two  further  stipulations.   First,  the  semen  donor  should  also  give 

informed  consent  for  the  use  of  his  sperm  in  laboratory  studies  of  IVF. 

Second,  since  most  potential  oocyte  donors  will  be  women  who  are  undergoing 

treatment  for  infertility,  and  since  basic  laboratory  research  employing 

their  oocytes  would  be  of  no  direct  benefit  to  them  in  the  relief  of  their 

infertility,  institutional  arrangements  should  be  devised  which  clearly 

identify  the  request  for  oocyte  donation  as  unrelated  to  their  therapy. 

3.   Macroethical  Issues 

a.   Potential  long-term  consequences  of  basic  research  with  early  hximan 

embryos.   Three  types  of  potential  consequences  have  been  identified  by 

various  commentators:   positive,  negative,  and  ambiguous  consequences.   The 

National  Research  Council's  assessment  of  in  vitro  fertilization  provides  a 

summary  of  the  hoped-for  positive  consequences  of  basic  IVF  research: 
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Experimentation  with  human  eggs,  zygotes,  blastocysts, 
and  embryos  would  produce  a  better  understanding  of  the 

mechanisms  and  regulation  of  embryonic  and  fetal  devel- 
opment, both  normal  and  abnormal. ...  Eventually ,  knowledge 

of  the  pathogenesis  of  genetic  and  developmental  ab- 
normalities might  provide  the  basis  for  their  prevention 

or  treatment.   Experiments  with  human  eggs  and  embryos 
also  promise  greater  knowledge  of  the  physiology  of 
pregnancy,  especially  of  factors  governing  implantation 
and  other  fetal-maternal  interactions,  and,  in  addition, 
perhaps  the  discovery  of  safer  and  more  effective  means 
of  birth  control.   Laboratory  embryos  may  also  some  day 
be  useful  for  assisting  in  learning  about  the  mutagenic 
and  teratogenic  hazards  of  new  drugs  and  chemicals. 

Finally,  embryo  research  might  help  to  refine  and  extend 
recent  discoveries  of  the  importance  of  prenatal  nutrition, 
and  of  the  prenatal  environment  in  general ,  for  subsequent 
normal  development  and  maturation. 

To  this  list,  James  Watson  would  probably  add  that  cell  fusion  research  with 

human  embryos  may  provide  a  useful  avenue  to  understanding  "the  genetic  basis 

of  cancer. 

One  potential  negative  consequence  of  research  involving  the  discard 

of  early  embryos  has  been  identified  by  Leon  Kass.   In  his  view,  one  should 

"be  concerned  about  the  effects  on  the  attitude  toward  and  respect  for 

185 human  life  engendered  in  persons  who  are  engaged  in  such  practices." 

James  Watson  expresses  disapproval  of  a  second  potential  consequence  of 

basic  IVF  research:   "...One  of  the  experiments  people  might  try  is  cloning  — 

and  I  think  would  probably  be  a  bad  idea  from  the  start!  "-^     R.  G.  Edwards 

argues  that  "some  of  the  consequences  judged  to  be  acceptable  (with  tongue-in- 

cheek?)  such  as  man/animal  hybrids  (Fletcher,  1972),  are  questionable  even 

on  ' consequentialist '  grounds,  for  the  human  component  would  be  condemned  to 

a  situation  unworthy  of  it."-^° 

However,  even  on  the  issues  of  cloning  and  human-animal  hybrids  the 

commentators  diverge  in  their  assessments.      Thus,  these  consequences  must 

perhaps  be  categorized  as  ambiguous  rather  than  negative.   Similarly  dis- 
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cordant  opinions  concerning  ectogenesis,  or  extracorporeal  gestation,  have 

189 
been  expressed.     Several  of  these  potential  negative  and  ambiguous 

consequences  will  be  discussed  in  greater  detail  in  the  second  part  of 

this  review. 

b.  Appropriate  allocation  of  resources  to  basic  research  with  early 

human  embryos  and  to  other  areas  of  research  or  health  care.   This  issue 

has  received  virtually  no  discussion  in  the  ethical  literature  ,on  basic 

IVF  research.   James  Watson  does  note  in  passing  that  experimental  work 

with  human  embryos  is  not  likely  to  be  outlawed  because  of  its  potential 
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value  to  cancer  research  and  the  control  of  fertility. 

This  issue  is  raised  in  this  review  chiefly  to  signal  the  multiple 

approaches  which  can  be  taken  in  the  ethical  evaluation  of  basic  research. 

As  historian  Loren  Graham  suggests,  one  can  examine  the  treatment  of 

human  subjects  (the  moral-status  question) ,  the  potential  technological 

and  non-technological  consequences  of  basic  research,  or  the  allocation  of 

resources  to  various  types  of  research. -'- 

c.  Freedom  of  inquiry  and  the  development  of  appropriate  institutional 

frameworks  for  the  monitoring  of  basic  research  with  early  human  embryos. 

This  final  question  about  basic  research  again  has  received  relatively  little 

attention  in  the  ethical  literature.   James  Watson,  because  of  his  concern 

about  cloning  research,  has  advocated  legislation  and  institutional  agree- 

ments to  control  (but  not  necessarily  to  prohibit)  laboratory  research 1  go 

With  hioman  oocytes  and  embryos.      In  contrast,  R.  G.  Edwards  favors  a 

laissez-faire  approach  by  government  and  self-regulation  by  physicians  and 

scientists.   Speaking  on  behalf  of  himself  and  his  research  colleagues, 

Edwards  writes,  "We  believe  it  essential  to  pursue  research  into  aspects 
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of  knowledge  that  could  contribute  to  the  well-being  of  humanity  provided 

the  rights  of  the  patients,  including  those  of  the  foetus,  are  safeguarded  as 

193 far  as  possible." 

In  the  United  States  a  procedural  approach  has  been  adopted  for  the 

review  of  both  clinical  and  basic  IVF  research  funded  by  the  Department  of 

Health,  Education,  and  Welfare.   While  earlier  drafts  of  DHEW  guidelines 

concerning  basic  research  with  early  human  embryos  contained  either  specific 

stipulations  or  general  criteria  for  review,  the  current  regulations  require 

only  that  the  Ethics  Advisory  Board  review  each  application  or  proposal 

involving  human  in  vitro  fertilization  and  " [render]  advice  as  to  its 
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acceptability  from  an  ethical  standpoint." 

Although  he  does  not  explicitly  discuss  IVF  research,  Loren  Graham 

presents  a  general  typology  of  alternative  approaches  to  the  social  control 

of  research  which  may  be  relevant  to  basic  research  with  early  human  embryos, 

as  well: 

Possible  answers  to  the  question,  "At  what  level  should 
controls  be  imposed?"  include  the  following  levels: 

1.  The  individual  researcher 

2.  The  laboratory,  university,  or  industry 
3.  Funding 

a.  Government  support 
b.  Private  support 

4.  Construction  of  research  facilities 

5.  Actual  performance  of  research 
6.  Publication  of  results 

7.  Application 
8.  Production 
9.  Sales 

10.   Use 

Possible  answers  to  the  question  "Who  should  establish 
and  administer  the  controls?"  include: 

1.  The  individual  researcher 

2.  The  research  laboratory,  university,  or  industry 
a.  Government 
b.  Private 

3.  A  group  of  researchers  in  the  field 
4.  An  established  professional  organization 
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5.  Mixed  boards  of  specialists  and  lay  people 
6.  Established  governmental  bodies 

a.  Local,  state  or  federal 

b.  By  means  of  guidelines  or  by  normal  legislation. 

II.   Future  Issues 

In  this  second  part  of  the  review,  ethical  issues  in  basic  research  will 

be  discussed  first,  since  both  the  research  and  its  applications  are  future 

and  since  the  applications  will  be  based  directly  on  the  research. 

A.   Basic  Research 

Projections  concerning  future  types  of  basic  research  involving  human 

embryos  are  based  on  extrapolation  from  current  embryological  research  with 

197 non-human  mammals.     Research  procedures  of  potential  applicability  to  human 

embryos  can  be  divided  into  three  categories : 

1.  Procedures  which  will  probably  not  be  proposed  for 
research  with  human  embryos 

2.  Research  involving  oocytes  or  early  stages  of  embryonic 
development 

3.  Research  involving  later  embryos,  i.e.,  embryos  which 
have  developed  beyond  the  point  at  which  implantation 
normally  occurs. 

1.   Procedures  Which  Will  Probably  Not  Be  Proposed  for  Research  with 
Human  Embryos 

There  are  two  standard  types  of  research  with  non-human  mammalian 

embryos  which  can  be  noted  only  in  passing  since  they  will  probably  not 

be  proposed  or  performed  with  humans.   The  first  involves  the  removal,  or 

explanting,  of  embryos  from  the  uterus  following  implantation. l^"  The 

second  type  of  research  involves  the  exposure  of  the  implanted  embryo 

either  directly  or  indirectly  to  potential  teratogens  or  mutagens.   Such 

exposure  is  followed  by  the  removal  of  the  embryo  or  subsequent  fetus  from 
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the  uterus,  in  order  to  study  exposure  effects. 
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These  two  types  of  research  can  be  approached  either  from  a  definitional 

or  an  ethical  standpoint.   As  noted  above,  the  National  Coiranission  defined 

fetus  as  "the  human  from  the  time  of  implantation  until. . .delivery. ' 

The  current  DHEW  guidelines  on  research  with  fetuses,  pregnant  women,  and 

in  vitro  fertilization  accept  the  Commission's  definition  with  the  minor 

amendment  of  substituting  "product  of  conception"  for  "human.  "^^-'-  Thus, 

depending  upon  one's  definition  of  "embryo"  and  "fetus,"  these  two  types 

of  research  might  or  might  not  be  considered  research  with  human  embryos. 

Ethical  issues  to  be  considered  in  proposals  to  initiate  such  research 

in  humans  would  include:   (1)  risks  to  the  pregnant  woman,  particularly 

in  the  explantation  process;  (2)  the  possibility  of  the  pregnant  woman's 

changing  her  mind  about  abortion  following  the  exposure  of  the  "embryo" 

or  fetus  to  potentially  damaging  radiation  or  pharmaceuticals;  and 

(3)  the  moral  status  of  the  postimplantation  "embryo"  or  fetus. ^'-'^ 

2.   Research  Involving  Oocytes  or  Early  Stages  of  Embryonic  Development 

At  least  three  lines  of  investigation  in  the  pre-fertilization  and  early 

post- fertilization  stages  of  human  development  may  require  ethical  analysis: 

(1)  research  on  parthenogenesis;  (2)  research  on  cloning;  and  (3)  research 

on  various,  types  of  hybridization  or  chimera-production.   None  of  these 

three  types  of  research  has  received  extensive  ethical  discussion  at  the 

basic  research  level. 

a.   Research  on  parthenogenesis.   Through  electrical  or  chemical 

manipulation  it  is  possible  to  induce  the  unfertilized  oocytes  of  several 

mammals  --  as  well  as  those  of  several  marine  invertebrates  and  amphibians  — 

to  become  activated  and  to  undergo  cell  division.   No  fertilization  by  the 

male  of  the  species  is  required  to  initiate  this  early  "embryonic"  develop- 
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ment.   To  date,  the  longest  surviving  simple  parthenogenetic  "embryo"  was 

a  mouse  which  lived  for  ten  days,  approximately  the  half-way  point  in  mouse 

gestation.   In  studies  conducted  by  Andrzej  Tarkowski ,  only  thirty  percent 
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of  activated  mouse  oocytes  developed  far  enough  to  implant. 

Two  primary  rationales  for  the  study  of  parthenogenesis  have  been 

advanced.   First,  such  studies  may  be  useful  in  investigating  the  contri- 

bution of  the  sperm  to  early  embryonic  development.   Second,  since  partheno- 

genones  are  either  haploid  or  homozygously  diploid,  all  mutations  are  expressed 

and  can  be  easily  identified.   Research  on  spontaneous  or  induced  mutations 

can  therefore  be  conducted  more  efficiently  in  such  early  "embryos." 

The  primary  question  to  be  raised  concerning  parthenogenetic  research 

with  human  ova  is:   What  is  the  moral  status  of  the  early  parthenogenone? 

One  quandary  to  be  faced  is  that  traditional  views  concerning  the  point 

at  which  human  life  should  receive  protection  have  assumed  fertilization 

as  a  minimum  prerequisite.   It  seems  likely,  however,  that  the  question  of 

the  moral  status  of  human  parthenogenones  will  be  ignored  unless  and  until 

more  advanced  stages  of  embryonic  and  fetal  development  can  be  attained. 

b.   Research  on  cloning.   In  its  simplest  form,  cloning  involves 

enucleation  of  an  ovum  and  the  insertion  into  the  ovum  of  a  diploid 

somatic-cell  nucleus.   If  the  experiment  is  successful —  as  in  the  research 

with  frogs  by  Robert  Briggs,  Thomas  King,  and  J.  B.  Gurdon  —  the  ovum 

"accepts"  the  new  nucleus  and  embryonic  development  begins.   No  successful 

transfer  of  a  body-cell  nucleus  into  an  enucleated  mammalian  egg  has  been 
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reported  in  the  scientific  literature. 

The  primary  rationale  for  laboratory  research  with  cloning  is  that  is 

provides  information  concerning  the  interaction  between  the  nucleus  and  the 
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surrounding  cytoplasm  of  a  cell.   More  specifically,  the  process  by  which 

genes  are  activated  and  inactivated  can  be  studied.   Knowledge  about  this 

process  might,  in  turn,  provide  important  clues  in  the  search  for  causes  of 

205 malxgnant  growth. 

Most  published  discussions  of  ethical  issues  in  cloning  have  focused  on 

the  possible  effects  of  the  technique  on  offspring  which  might  be  produced. 

For  mammals,  the  ethical  questions  are  currently  academic.   If  the  successful 

growth  of  early  human  embryos  after  nuclear  transfer  is  achieved,  the  nuclear 

transfer  procedure  will  probably  be  regarded  as  the  functional  equivalent 

of  the  fertilization  process.   If  so,  the  ethical  issues  in  basic  research 

with  cloned  early  human  embryos  will  parallel  precisely  those  raised  by 

research  with  embryos  produced  by  the  in  vitro  union  of  sperm  and  ova. 

c.   Research  on  various  types  of  hybridization  or  chimera-production 

Mammalian  hybrids  can  be  created  in  the  laboratory  by  means  of  several 

techniques : 

1.  Cross-fertilization  between  different  species,  e.g., 
through  the  combination  of  human  sperm  and  hamster 

ova. 2^6 
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2.  The  fusion  of  somatic  cells  with  ova. 

3.  The  production  of  chimeras,  either  by  the  injection 
of  cells  from  one  embryo  into  another  or  by  the  fusion 
of  two  or  more  embryos. 

a.  Combination  of  parthSnogenetic  "embryos"  with 
embryos  produced  by  fertilization 

b.  Combination  of  multiple  embryos  belonging  to 
the  same  species 

c.  Combination  of  multiple  embryos  belonging  to 
different  species. 

The  scientific  justification  for  the  production  of  such  hybrids  is  that 

the  research  will  provide  information  about  the  genetic  interplay  between 

or  among  various  cell  lines  and  thus  shed  light  on  organ  formation  and  the 

211 masking  of  genetic  defects. 
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Ethical  discussion  of  hybridization  as  a  basic  research  technique  has 

not  occurred.   When  such  discussion  does  take  place,  it  is  likely  that  a 

fundamental  distinction  will  be  made  between  research  involving  only  human 

cells  and  research  involving  the  combination  of  human  and  non-human  cells. 

The  fusion  of  human  somatic  cells  with  human  ova  seems  analogous  to  the 

nuclear  transfer  experiments  described  above  and  will  probably  raise  few 

questions  at  the  early  embryonic  stage  of  development.   The  fusion  of  human 

parthenogenones  with  embryos  may  also  occasion  little  debate,  since  the 

moral  status  of  parthenogenones  is  uncertain.   However,  questions  of 

individual  identity  may  be  considered  more  important  in  the  deliberate 

fusion,  in  whole  or  in  part,  of  multiple  early  human  embryos.   The  most 

controversial  type  of  hybridization  research  from  an  ethical  standpoint 

is  likely  to  be  that  which  combines  human  and  non-human  mammalian  cells — 

whether  gametes  or  embryonic  cells.   The  moral  status  of  human-animal 

hybrids,  even  at  this  early  stage  of  development,  is  a  matter  which  will 

require  further  philosophical  and  ethical  exploration. 

3.   Research  Involving  Later  Embryos,  i.e..  Embryos  Which  Have 
Developed  Beyond  the  Point  at  Which  Implantation  Normally 
Occurs 

If  one  extrapolates  from  basic  research  currently  being  conducted 

with  non-hi:iman  animal  species,  it  seems  likely  that  any  attempts  to  prolong 

the  lives  of  human  embryos  (including  clones)  or  hybrids  derived  in  part 

from  human  embryos  will  adopt  one  of  two  approaches:   (1)  embryos  will  be 

cultured  in  vitro;  or  (2)  human-animal  hybrids  will  be  transferred  to 

the  uterus  of  a  member  of  the  animal  species  to  which  the  human  embryos 

have  been  hybridized. 

Initial  attempts  to  culture  human  or  hybrid  embryos  in  vitro  would 
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probably  not  be  successful  past  the  stage  at  which  the  placenta  forms.   Until 

now,  all  efforts  to  simulate  placental  function  in  vitro  in  research  with 

212 mammalian  embryos  have  failed.      Similarly,  the  transfer  of  hybrid  embryos 

to  host  mothers  has  not  as  yet  produced  viable  offspring  and  thus  in  the 

early  phases  of  human  research  would  probably  sustain  embryonic  and  fetal 

life  only  for  a  limited  time.^-"--^   Refinements  in  research  procedure  may 

eventually  make  technically  possible  the  support  of  human  or  human-animal 

fetuses  to  the  stage  of  viability. 

The  general  rationale  for  prolonging  the  lives  of  human  or  hybrid 

embryos  and  fetuses  in  the  laboratory  is  that  the  research  would  provide 

detailed  information  about  stages  of  human  development  which  are  normally 

not  accessible  for  observation.   Normal  and  abnormal  organogenesis  could 

be  studied,  particularly  in  vitro.   In  hybrid  embryos  and  fetuses  the 

distinctive  contribution  of  each  component  could  be  analyzed.   New  insights 

concerning  the  implantation  process  (or  the  prevention  thereof)  and  maternal- 

fetal  interactions  might  also  result  from  the  research. 

A  major  concern  in  the  initial  draft  of  DHEW  rules  for  in  vitro 

fertilization  was  that  no  laboratory  research  accidentally  produce  a 

viable  fetus.   In  the  words  of  the  draft,  "Care  must  be  taken  not  to  bring 

215 human  ova  fertilized  in  vitro  to  viability ...  in  the  laboratory."      This 

stipulation  suggests  that  if  this  line  of  research  were  successful, 

difficult  decisions  would  face  investigators  concerning  whether  to  sustain 

or  terminate  the  lives  of  human  or  hybrid  fetuses  approaching  viability. 

The  moral  status  of  later  human  embryos  and  fetuses  would  perhaps  be 

the  central  ethical  issue  to  be  faced.   As.  R.  G.  Edwards  observes,  "Growth 
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of  embryos  even  through  the  early  host-implantation  stages  will  raise  some 

ethical  problems,  because  the  foetuses  will  almost  certainly  undergo 

considerable  growth  and  development  of  various  organs."      The  moral 

status  of  embryonic  and  fetal  human-animal  hybrids  would  also  be  a  matter 

for  ethical  debate. 

In  addition,  an  equal-protection  issue  may  be  raised.   A  human  embryo 

or  fetus  implanted  in  the  hiiman  uterus  is  currently  covered  by  research 

guidelines  recommended  by  the  National  Commission  and  adopted  by  DHEW.   The 

nonviable  aborted  fetus  is  also  afforded  certain  protections  by  the  same 

217 set  of  guidelines.      Would  such  guidelines  also  apply  to  human  embryos 

and  fetuses  of  the  same  gestational  age  which  were  "implanted"  in_  vitro 

rather  than  in  the  human  uterus?  Would  the  same  or  similar  guidelines 

apply  to  human-animal  hybrids  cultured  in  vitro  past  the  implantation  stage 

or  indeed  implanted  in  the  uteri  of  non-human  mammals? 

B.   Clinical  and  Technological  Applications 

Commentators  on  ethical  issues  in  IVF  and  embryo  transfer  have  devoted 

substantially  greater  attention  to  future  potential  applications  of  the 

techniques  than  to  basic-research  questions.   At  least  six  distinct  applications 

have  been  identified: 

1.  The  sexing  of  embryos 
2.  Preimplantational  genetic  screening 
3.  The  preimplantational  repair  of  genetic  defects 

4.  The  creation  of  human-animal  hybrids 
5.  Cloning 

6.  Ectogenesis 

Whether  one  considers  each  of  these  applications  to  be  "clinical"  or  "techno- 

logical" depends  upon  one's  conception  of  appropriate  health  care  and  one's 

definition  of  health. 
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1.  The  Sexing  of  Embryos 

R.G.  Edwards  suggests  that  one  of  the  earliest  future  applications  of 

research  on  human  IVF  and  embryo  transfer  may  be  the  predetermination  of 

218 embryonic  sex.      Such  parental  selection  might  be  based  on  the  desire  to 

avoid  a  genetic  defect  in  their  offspring — for  example,  an  X- linked  defect 

like  hemophilia — or  simply  on  a  preference  for  having  children  of  a  particular 

sex  in  a  preselected  order. 

At  least  two  ethical  questions  can  be  raised  about  the  sexing  of 

blastocysts.   Edwards  notes  that  one  would  need  to  monitor  changes  in  sex 

ratio  quite  carefully.   Otherwise,  a  slight  excess  of  males,  for  example, 

might  lead  to  the  "'raiding'  of  the  younger  age-groups  of  women  by  older 
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men."      Second,  the  discard-question  discussed  previously  arises  again 

with  this  potential  application.   Edwards  himself  admits  that  the  sexing 

of  sperm  would  be  ethically  preferable  to  the  selection  of  blastoysts  on 
220 

sexual  grounds;  however,  sperm  sexing  is,  in  his  view,  currently  infeasible. 

2.  Preimplantational  Genetic  Screening 

A  closely  related  application  would  examine  early  embryos  for  chromosome 

221 
abnormalities  and  genetic  defects.   Bentley  Glass,     R.G.  Edwards  and  David 

222  223 
Sharpe,     and  Laurence  Karp  and  Roger  Donohue     expressly  advocate  this 

use  of  human  lUF  and  embryo  transfer.   While  the  discard-problem  would  remain 

to  be  considered,  most  ethical  evaluations  would  probably  regard  preimplantational 

genetic  screening  as  preferable  to  prenatal  diagnosis  and  selective  abortion 

224 
during  the  mid-trimester  of  pregnancy. 

3.  The  Preimplantational  Repair  of  Genetic  Defects 

A  possible  alternative  to  the  discarding  of  genetically  defective  early 

embryos  would  be  the  repair  of  the  defects.   Robert  Sinsheimer  suggests  that 
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such  repairs  might  be  accomplished  through  one  of  three  mechanisms:   (1) 

DNA  transformation,  the  uptake  of  DNA  by  embryonic  cells;  (2)  DNA  transduction 

225 via  a  temperate  virus;  and  (3)  chimera  formation.      R.G.  Edwards  further 

subdivides  the  third  alternative  into  two  subtypes  :  the  injection  of 

226 
embryonic  cells  into  the  blastocyst  and  the  fusing  of  multiple  embryos. 

Potential  benefits  of  these  techniques  are  that  they  would,  if  successful, 

mask  genetic  defects.   In  fact,  chimera-formation  often  could  be  employed 

227 

to  provide  a  "composite  organ  transplant"  to  the  early  embryo.      However, 

these  powerful  techniques  might  profoundly  affect  brain  development,  uninten- 

tionally convey  deleterious  genes  to  the  embryonic  patient,  and — on  the  macro- n  9  Q 

level --increase  the  incidence  of  genetic  defects  in  the  population.      R.G. 

Edwards'  most  recent  verdict  on  chimera- format ion  as  a  method  of  gene  repair 

is  that  "there  is  hardly  any  point  in  making  chimeras  until  some  clinical 

advantage  can  be  shown  to  accrue  from  the  method. "^29 

Ethical  discussion  of  gene  repair  will  probably  center  on  the  potential 

risks  and  benefits  of  the  various  techniques  and  on  the  alternatives  of 

repair  vs.  discard  of  defective  early  embryos.   The  combination  of  elements 

from  multiple  human  embryos  to  create  a  less-afflicted  composite  may  also 

be  debated  because  of  its  challenge  to  prevalent  concepts  of  individual  identity. 

4.   The  Creation  of  Human-Animal  Hybrids 

This  application  presupposes  that  it  will  one  day  be  possible  to 

continue  the  development  of  human-animal  hybrids  to  and  beyond  the  stage  of 

viability.   Joseph  Fletcher,  who  has  discussed  this  possibility  in  perhaps  the 

most  detail,  suggests  both  medical  and  nonmedical  reasons  for  such  a 

creation:   (1)  medically,  herds  of  man-animal  combinations  may  be  raised  to 

provide  organs  for  transplantation;  and  (2)  socially,  "Chimeras  or  para- 
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humans  might  legitimately  be  fashioned  to  do  dangerous  or  demeaning  jobs. 

In  the  opinion  of  R.G.  Edwards  the  proposed  creation  of  human-animal  hybrids 

is  ethically  questionable  because  "the  human  component  would  be  condemned  to 

231 a  situation  unworthy  of  it." 

5.   Cloning 

Perhaps  no  other  potential  application  of  IVF  and  embryo  transfer  in 

humans  has  engendered  as  much  debate  as  the  proposal  to  clone  a  human  being 

Among  the  ethical  objections  which  have  been  raised  against  cloning  are: 

(1)  the  technique  would  condemn  an  offspring  to  grow  up  knowing  that  he  or  she 

232 
had  the  same  genetic  potential  as  an  identifiable  predecessor;     (2)  the 

creation  of  multiple  copies  of  one  person  would  lead  to  a  loss  of  identity 

233 
in  the  offspring;     and  (3)  the  technique  gives  members  of  the  present  genera- 

tion the  Promethean  power  to  determine  the  conditions  of  future  human  life. 

Other  commentators  have  enumerated  several  potential  benefits  of  cloning. 

Joshua  Lederberg  notes  that  the  technique  could  be  employed  to  allow 

anovulatory  women  or  azoospermic  men  to  contribute  to  the  production  of 

children. 235   Joseph  Fletcher  adds  that  clones  could  serve  as  organ  donors 

for  one  another  and  that  society  might  need  to  reproduce  specialized  individuals 

to  fulfill  unique  roles — individuals  with  special  resistance  to  radiation  or 

small  body  size  and  weight,  for  example,  who  might  be  "invaluable  for 

236 professional  flights  at  high  altitudes  and  space  travel."      In  addition, 

Fletcher  argues,  cloning  may  become  a  necessary  adjunct  to  human  reproduction 

in  human  efforts  to  prevent  further  deterioration  of  the  gene  pool. 

R.G.  Edwards  adopts  a  mediating  position  on  cloning.   He  expresses 

regret  that  the  issue  has  been  given  a  "false  prominence"  by  scientists  and 

commentators  alike.   According  to  Edwards,  the  technique  of  cloning  may  not 
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be  as  successful  as  its  proponents  claim:   somatic  mutations  could  modify  the 

donor  nucleus;  in  addition,  there  is  convincing  evidence  that  the  uterine 

environment  strongly  affects  the  phenotype  of  mammalian  offspring.   After 

considering  the  promised  benefits  and  the  potential  hazards  of  cloning, 

Edwards  seems  to  conclude  that  the  technique  of  human  cloning  is,  on  balance, 

2  38 
not  needed  by  the  society  of  today. 

6.   Ectogenesis 

A  final  potential  application  of  research  on  human  IVF  and  embryo 

transfer  would  be  extracorporeal  gestation  of  the  human  embryo  and  fetus. 

Proponents  of  ectogenesis  point  to  its  thereapeutic  value  in  saving  the 

lives  of  premature  infants.   They  also  note  that  extracorporeal  gestation 

would  alleviate  maternal  and  fetal  morbidity  and  mortality  through  the 

reduction  of  fetal  exposure  to  teratogens  and  the  elimination  of  birth 

1  3Q 

trauma. -^ 

There  has  been  little  explicit  discussion  of  ethical  issues  in  ecto- 

genesis by  critics  of  the  technology.   Issues  deserving  consideration  might 

include  the  safety  of  the  technique  and  the  potential  psychological  impact 

on  both  parents  and  their  offspring  of  a  change  from  maternal-fetal  inter- 

240 action  to  machine-based  gestation. 
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Thank  you  very  much  for  offering  me  the  opportunity  to  contribute  to 

the  deliberations  of  the  Ethics  Advisory  Board.   As  you  know,  I  have  long 

been  concerned  about  the  implications  of  novel  laboratory  interventions 

Into  human  reproduction.  My  earlier  writings  on  this  subject,  designed 

mainly  to  promote  serious  discussion  of  the  ethical  issues,  have  earned 

me,  not  altogether  undeservedly   the  reputation  of  being  an  opponent  of 

all  such  interventions.  LeRoy  Walters  has  ably  and  largely  accurately 

dissected  my  writings  in  his  survey  essay, ^  allocating  the  various  points 

I  have  made  under  his  precise  analytic  schema,  although  this  procedure  has 

deprived  the  argument  of  its  cumulative  weight.   Indeed,  there  is  a  latent 

danger  of  overlooking  the  forest  for  the  trees  in  the  otherwise  rational 

procedure  of  considering  the  issues  one  at  a  time.   Because  I  think  the 

intact  argument  bears  your  consideration,  and  because  there  would  be  no 

point  to  say  again  what  is  already  published,  I  am  taking  the  liberty  of 

appending  my  "Making  Babies"  article3  to  this  paper,  despite  the  fact  that 

my  views  on  the  matter  are  no  longer  exactly  what  they  were.  My  intui- 

tions and  thoughts  about  the  wisdom  of  proceeding  with  this  research  are 

still  on  balance  the  same  and  negative,  though  less  intensely  so.   I  can- 

not decide  whether  the  decline  in  my  passion  is  to  be  welcomed;   that  is, 

whether  it  is  due  to  greater  understanding  bred  of  more  thought  and  experi- 

ence or  to  greater  callousness  or  the  contempt  of  familiarity  bred  from 

too  much  thought  and  experience.   Further,  my  earlier  writing  preceded 

the  Supreme  Court's  decision  on  abortion,  the  controversy  about  fetal  re- 

search, and  many  overt  changes  in  our  public  speech  and  behavior  regarding 

the  meaning  of  gender,  sexuality,  procreation,  family  life,  and  so  on. 

It  seems  to  me  now  that  the  fundamental  values  that  might  be  challenged  by 

laboratory  growth  of  human  embryos  and  by  laboratory  assisted  reproduction 

are  already  severely  challenged  in  perhaps  more  potent  and  important  ways. 

Finally,  as  I  shall  indicate,  on  at  least  one  matter  of  substance  my  opi- 

nion has  been  modified,  namely,  on  the  matter  of  acceptable  risk  to  pros- 

pective children  born  following  embryo  transfer. 
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I  have  been  asked  to  address  the  ethical  issues  raised  by  the  pro- 

posed research  on  human  iji  vitro  fertilization,  laboratory  culture  of 

and  experimentation  with  human  embryos,  and  the  int^a-uterine  transfer 

of  such  embryos  for  the  purpose  of  assisting  human  generation.   In  ad- 

diton,  I  have  been  asked  to  comment  on  the  appropriateness  and  wisdom  of 

Federal  funding  of  such  research  and  on  the  implications  of  this  work  for 

the  provision  of  health  care. 

How  should  one  think  about  the  ethical  issues,  here  and  in  general? 

There  are  many  possible  ways,  and  it  is  not  altogether  clear  which  way 

Is  best.  For  some  people,  ethical  issues  are  immediately  matters  of  right 

and  wrong,  of  purity  and  sin,  of  good  and  evil.   For  others,  the  criti- 

cal terms  are  benefits  and  harms,  risks  and  promises,  gains  and  costs. 

Some  will  focus  on  so-called  rights  of  individuals  or  groups,  e.g.,  a 

right  to  life  or  childbirth;   others  will  emphasize  so-called  goods  for 

society  and  its  members,  such  as  the  advancement  of  knowledge  and  the 

prevention  and  cure  of  disease.  My  own  orientation  here  is  somewhat 

different.   I  shall  be  concerned  more  with  questions  of  mores,  beliefs, 

and  ethos,  than  with  moral  rules,  prescriptions,  and  calculations.   Be- 

fore deciding  what  to  do,  one  should  try  to  understand  the  implications 

of  doing  or  not  doing.  The  first  task,  it  seems  to  me,  is  not  to  ask 

"moral  or  immoral?",  "right  or  wrong?"  but  to  try  to  understand  fully  the 

meaning  and  significance  of  the  proposed  actions. 

This  concern  with  significance  leads  me  to  take  a  broad  view  of  the 

matter.   I  urge  the  Board  to  adopt  a  similarly  broad  perspective.   For 

we  are  concerned  here  not  only  with  the  proposed  research  of  Dr.  Soupart, 

and   the  narrow  issues  of  safety  and  inforned  consent  it  immediately 

raises,  but  also  with  a  whole  range  of  profound  matters  of  belief  and 

practice,  including  many  that  are  tied  to  definitely  foreseeable  conse- 

quences of  this  research  and  its  predictable  extensions.   The  very  esta- 

blishment of  a  special  Ethics  Advisory  Board  testifies  that  we  are  at  least 

tacitly  aware  that  more  is  at  stake  than  in  ordinary  biomedical  research 

or  in  experimenting  with  human  subjects,  at  risk  of  bodily  harm.   At  stake 

are  not  only  possibly  risk-filled  conceptions  of  new,  individual  human 

lives,  but  indeed,  also  our  very  conception  of  the  humanness  of  our  human 
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life  and  the  meaning  of  our  embodiment,  sexual  being,  and  relation  to 

ancestors  and  descendants.   I  urge  the  Board,  in  reaching  its  necessarily 

particular  and  immediate  decision  in  the  case  at  hand,  to  be  mindful  of 

the  larger  picture  and  to  avoid  the  great  danger  of  trivializing  this 

matter  for  the  sake  of  rendering  it  manageable. 

I  shall  speak  mainly  about  three  not  unrelated  questions:   the  status 

and  treatment  of  the  extra-corporeal  (or  in  vitro)  embryos;   questions 

of  procreation,  lineage  and  parenthood;   and  the  limits  of  manipulation 

of  human  reproduction.  Afterwards,  I  shall  consider  the  question  of 

Federal  support  for  this  research. 
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The  status  of  extra-corporeal  embryos 

What  is  the  status  of  a  fertilized  human  egg  (=a  human  zygote)  and 

the  embryo  that  develops  from  it?  How  are  we  to  regard  its  being?  How 

are  we  to  regard  it  morally,  i.e.,  how  are  we  to  behave  toward  it?  These 

are,  alas,  all  too  familiar  questions.   At  least  analogous,  if  not  identi- 

cal, questions  are  central  to  the  abortion  controversy  and  are  also  cru- 

cial in  considering  whether  and  what  sort  of  experimenting  is  properly 

conducted  on  living  aborted  fetuses.  Would  that  it  were  possible  to  say 

that  the  matter  was  simple  and  obvious,  and  that  it  had  been  resolved  to 

everyone's  satisfaction!   But  the  controversy  about  the  morality  of  abor- 

tion continues  to  rage  and  divide  our  nation.  Moreover,  many  who  favor 

or  who  do  not  oppose  abortion  do  so  despite  the  fact  that  they  regard  the 

pre-viable  fetus  as  a  living  human  organism,  even  if  less  worthy  of  pro- 

tection than  a  woman's  desire  not  to  give  it  birth.  Several  witnesses  be- 

fore this  Board  have  drawn  attention  to  the  centrality  of  this  matter  for 

your  decision  about  laboratory  culture  of  and  experimentation  with  human 

embryos.   Thus,  we  are  obliged  to  take  up  the  question  of  the  status  of 

the  embryos,  in  a  search  for  the  outlines  of  some  common  ground  on  which 

many  of  us  can  stand.   To  the  best  of  my  knowledge,  the  discussion  which 

follows  is  not  informed  by  any  particular  sectarian  or  religious  teaching 

though  it  may  perhaps  reveal  that  I  am  a  person  not  devoid  of  reverence 

and  the  capacity  for  awe  and  wonder,  said  by  some  to  be  the  core  of  the 

"religious"  sentiment. 

I  begin  by  noting  that  the  circumstances  of  laboratory  grown  blasto- 

cysts and  embryos  are  not   identical  with  those  of  the  analogous  cases  of  (1) 

living  fetuses  facing  abortion  and  (2)  living  aborted  fetuses  used  in  re- 

search.  First,  the  fetuses  whose  fates  are  at  issue  in  abortion  are  un- 

wanted, usually  the  result  of  "accidental"  conception.   Here,  the  embryos 

are  wanted,  and  deliberately  created,  despite  certain  knowledge  that  many 

of  them  will  be  destroyed  or  discarded.   Moreover,  the  fate  of  these  em- 

bryos is  not  in  conflict  with  the  wishes,  interests,  or  alleged  rights  of 

the  pregnant  women.   Second,  though  the  DHE^-.'  guidelines  governing  fetal 

research  permit  studies  conducted  on  the  not-at-all  viable  aborted  fetus, 
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such  research  merely  takes  advantage  of  available  "products"  of  abor- 

tions undertaken  not  for  the  sake  of  the  research.   No  one  has  proposed 

and  no  one  would  sanction  the  deliberate  production  of  live  fetuses 

to  be  aborted  for  the  sake  of  research,  even  very  beneficial  research. ^ 

In  contrast,  we  are  here  considering  the  deliberate  production  of  embryos 

for  the  express  purpose  of  experimentation. 

The  cases  may  also  differ  in  other  ways.  Given  the  present  state  of 

the  art,  the  largest  embryo  under  discussion  is  the  blastocyst,  a  sphe- 

rical, relatively  undifferentiated  mass  of  cells,  barely  visible  to  the 

naked  eye.   In  appearance  it  does  not  look  human;   indeed,  only  the  most 

careful  scrutiny  by  the  most  experienced  scientist  might  distinguish  it 

from  similar  blastocysts  of  other  mammals.   If  the  human  zygote  and  blasto- 

cyst are  more  like  the  animal  zygote  and  blastocyst  than  they  are  like 

the  12-week  old  human  fetus  (which  already  has  a  humanoid  appearance,  dif- 

ferentiated organs,  and  electrical  activity  of  the  brain),  then  there  would 

be  a  much  diminished  ethical  dilemma  regarding  their  deliberate  creation 

and  experimental  use.   Needless  to  say,  there  are  articulate  and  passionate 

defenders  of  all  points  of  view.   The  fair  minded  thinker  will  confess 

his  ignorance  and  consider  the  matter  afresh. 

First  of  all,  the  zygote  and  early  embryonic  stages  are  clearly  alive. 

They  metabolize,  respire  and  respond  to  changes  in  the  environment;  they 

grow  and  divide.   Second,  though  not  yet  organized  into  distinctive  parts 

or  organs,  the  blastocyst  is  an  organic  whole,  self-developing,  genetic- 

ally unique  and  distinct  from  the  egg  and  sperm  whose  union  marked  the 

beginning  of  its  career  as  a  distinct,  unfolding  being.   While  the  egg  and 

sperm  are  alive  as  cells,  something  new  and  alive  in  a  different  sense 

comes  into  being  with  fertilization.   The  truth  of  this  is  unaffected  by 

the  fact  that  fertilization  takes  time  and  is  not  an  instantaneous  event. 

For  after  fertilization  is  complete,  there  exists  a  new  individual,  with 

its  unique  genetic  identity,  fully  potent  for  the  self-initiated  develop- 

ment into  a  mature  human  being,  if  circumstances  are  cooperative.   Though 

there  is  some  sense  in  which  the  lives  of  egg  and  sperm  are  continuous 

with  the  life  of  the  new  organism-to-be  (or,  in  human  terras,  that  the 

parents  live  on  in  the  child  or  child-to-be),  in  the  decisive  sense  there 
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Is  a  discontinuity,  a  new  beginning,  with  fertilization.  After  fertili- 

zation ,  there  is  continuity  of  subsequent  development,  even  if  the  locus 

of  the  embryo  alters  with  implantation  (or  birth) .  Any  honest  biologist 

must  be  impressed  by  these  facts,  and  must  be  inclined,  at  least  on  first 

glance,  to  the  view  that  a_  human  life  begins  at  fertilization.   Even  Dr. 

Robert  Edwards  has  apparently  stumbled  over  this  truth,  perhaps  inadvert- 

ently, in  the  remark  about  Louise  Brown  attributed  to  him  in  an  article 

by  Peter  Gwynne  in  Science  Digest:   "The  last  time  I  saw  her,  she  was  just 

eight  cells  in  a  test-tube.   She  was  beautiful  then,  and  she's  still  beau- 

tiful now! "6 

But  granting  that  a  human  life  begins  at  fertilization,  and  comes-to- 

be  via  a  continuous  process  thereafter,  surely,  one  might  say,  the  blasto- 

cyst itself  is  hardly  a  human  being.   I  myself  would  agree  that  a  blasto- 

cyst is  not,  in  a  full  sense  a  human  being — or  what  the  current  fashion 

calls,  rather  arbitrarily  and  without  clear  definition,  a  person.   It  does 

not  look  like  a  human  being  nor  can  it  do  very  much  of  what  human  beings 

do.   Yet,  at  the  same  time,  I  must  acknowledge  that  the  human  blastocyst  is 

(i)  human  in  origin  and  (ii)  potentially  a  mature  human  being,  if  all  goes 

well.   This  too  is  beyond  dispute;   indeed  it  is  precisely  because  of  its 

peculiarly  human  potentialities  that  peopTe  propose  to  study  it^  rather 

than  the  embryos  of  other  mammals.   The  human  blastocyst,  even  the  human 

blastocyst  in  vitro,  is  not  humanly  nothing;   it  possesses  a  power  to  be- 

come what  everyone  will  agree  is  a  human  being. 

Here  it  may  be  objected  that  the  blastocyst  in  vitro  has  today  no  such 

power,  because  there  is  now  no  way  in  vitro  to  bring  the  blastocyst  to  that 

much  later  fetal  stage  at  which  it  might  survive  on  its  own.   There  are  no 

published  reports  of  culture  of  human  embryos  past  the  blastocyst  stage 

(though  this  has,  however,  been  reported  in  mice).   The  in  vitro  blasto- 

cyst, like  the  12-week-old  aborted  fetus,  is  in  this  sense  not  viable 

(i.e.,  it  is  at  a  stage  of  maturation  before  the  stage  of  possible  inde- 

pendent existence).   But  if  we  distinguish,  among  the  not-viable,  between 

the  pre-viable  and  the  not-at-all  viable,  on  the  basis  that  the  former 

though  not-yet  viable  is  capable  of  becoming  or  being  made  viable,'  we  note 
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a  crucial  difference  between  the  blastocyst  and  the  12-week  abortus.  Un- 

like an  aborted  fetus,  the  blastocyst  is  possibly  salvageable,  and  hence 

potentially  viable  (i.e.  ,  pre-viable)  ,  i^  ijt^  i^  tra  isf erred  to  a^  woman  for 

implantation.   It  is  not  strictly  true  that  the  iri_   vitro  blastocyst  is  ne- 

cessarily not-viable.   Until  proven  otherwise,  by  embryo  transfer  and  at- 

tempted implantation,  we  are  right  to  consider  the  human  blastocyst  in 

vitro  as  potentially  a  human  being  and,  in  this  respect,  not  fundamentally 

different  from  a  blastocyst  in  utero.   To  put  the  matter  more  forcefully, 

the  blastocyst  in  vitro  is  more  "viable",  in  the  sense  of  more  salvageable, 

than  aborted  fetuses  at  most  later  stages,  up  to  say  20  weeks. 

This  is  not  to  say  that  such  a  blastocyst  is  therefore  endowed  with  a  so- 

called  right  to  life,  that  failure  to  implant  it  is  negligent  homicide, 

or  that  experimental  touchings  of  such  blastocysts  constitute  assault  and 

battery.   (I  myself  tend  to  reject  such  claims,  and  think  that  the  ethi- 

cal questions  are  not  best  posed  in  terms  of  "rights."  But  I  am,  and  I 

think  the  Board  should  be,  impressed  by  the  fact  that  many  of  our  fellow 

citizens  disagree;   their  views  deserve  our  thoughtful  consideration  and 

respect  just  as  much  as  our  views  deserve  theirs.)   But  the  blastocyst  is 

not  nothing;   it  is  at  least  potential  humanity,  and  as  such  it  elicits, 

or  ought  to  elicit,  our  feelings  of  awe  and  respect.   In  the  blastocyst, 

even  in  the  zygote,  we  face  a  mysterious  and  awesome  power,  a  power  governed 

by  an  immanent  plan  that  may  produce  an  indisputably  and  fully  human  being. 

It  deserves  our  respect  not  because  it  has  rights  or  claims  or  sentience 

(which  it  does  not  have  at  this  stage),  but  because  of  what  it  is,  now  and 

prospectively. 

Let  us  test  this  provisional  conclusion  by  considering  intuitively 

our  response  to  two  possible  fates  of  such  zygotes,  blastocysts,  and  early 

embryos.   First,  should  such  an  embryo  die,  will  we  be  inclined  to  mourn 

its  passing?  T-Then  a  woman  we  know  miscarries,  we  are  sad — largely  for  her 

loss  and  disappointment,  but  perhaps  also  at  the  premature  death  of  a  life 

that  might  have  been.   But  we  do  not  mourn  the  departed  fetus,  nor  do  we 

seek  ritually  to  dispose  of  the  remains.   In  this  respect,  we  do  not  treat 

even  the  fetus  as  fully  one  of  us. 

On  the  other  hand,  we  would  I  suppose  recoil  even  from  the  thought,  let 
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alone  the  practice — I  apologize  for  forcing  it  upon  the  reader — of  eating 

such  embryos,  should  someone  discover  that  they  would  provide  a  great  de- 

licacy, a  "human  caviar."  The  human  blastocyst  would  be  protected  by  our 
taboo  against  cannibalism  which  insists  on  the  humanness  of  human  flesh 

and  which  does  not  permit  us  to  treat  even  the  flesh  of  the  dead  as  if 

it  were  mere  meat.   The  human  embryo  is  not  mere  meat;   it  is  not  just 

stuff;   it  is  not  a  thing. 8  Because  of  its  origin  and  because  of  its 

capacity,  it  commands  a  higher  respect. 

How  much  more  respect?  As  much  as  for  a  fully  developed  human  being? 

My  own  inclination  is  to  say  "probably  not,"  but  who  can  be  certain? 

Indeed,  there  might  be  prudential  and  reasonable  grounds  for  an  affirma- 

tive answer,  partly  because  the  presumption  of  ignorance  ought  to  err  in 

the  direction  of  not  under-estimating  the  basis  for  respect  (not  the  least 

for  our  own  sake),  partly  because  so  many  people  feel  very  strongly  that 

even  the  blastocyst  is  protectably  human.  As  a  first  approximation,  I 

would  analogize  the  early  embryo  iri  vitro  to  the  early  embryo  in  utero 

(because  both  are  potentially  viable  and  human).   On  this  ground  alone, 

the  most  sensible  policy  is  to  treat  the  early  embryo  as  a  pre-viable 

fetus,  with  constraints  imposed  on  early  embryo  research  at  least  as  great 

as  -those  on  fetal  research. 

To  some  this  may  seem  excessively  scrupulous.   They  will  argue  for 

the  absence  of  distinctive  humanoid  appearance  or  the  absence  of  sentience. 

To  be  sure,  we  would  feel  more  restraint  in  invasive  procedures  conducted 

on  a  five  month  old  or  even  a  12-week  old  living  fetus  than  on  a  blastocyst. 

But  this  added  restraint  on  inflicting  suffering  on  a  "look-alike,"  feeling 

creature  in  no  way  denies  the  propriety  of  a  prior  restraint,  grounded  in 

respect  for  individuated,  living,  potential  humanity.   Before  I  would  be 

persuaded  to  treat  early  embryos  differently  from  later  ones,  I  would  insist 

on   the  establishment  of  a  clear , naturally-grounded  boundary — I  do  not 

say  a  line,  because  no  sharp  line  exists  in  the  continuity  which  is  deve- 

lopment— which  separates  "early"  and  "late,"  and  which  provides  the  basis 

for  respecting  "the  early"  less  than  the  "late."  This  burden  must  be  ac- 

cepted by  proponents  of  experimentation  with  human  embryos  ijn   vitro  if  a 

decision  to  permit  creating  embryos  for  such  experimentation  is  to  be 



-9- 

treated  as  ethically  responsible. 

The  treatment  of  extra-corporeal  embryos 

Where  does  the  above  analysis  lead  in  thinking  about  treatment  of  in 

vitro  human  embryos?  I  indicate,  very  briefly,  the  lines  toward  a  pos- 

sible policy,  though  that  is  not  my  major  intent. 

The  in  vitro  fertilized  embryo  has  four  possible  fates:  (1)  implanta- 

tion, in  the  hope  of  producing  from  it  a  child;  (2)  death,  by  active  "kill- 

ing" or  disaggregation,  or  by  a  "natural"  demise;   (3)  use  in  manipulative 

experimentation — embryological,  genetic,  etc.;    (A)  use  in  attempts  at  per- 

petuation in  vitro,  beyond  the  blastocyst  stage,  ultimately,  perhaps  to 

viability.   (I  will  not  now  consider  this  fourth  and  future  possibility, 

though  I  would  indicate  that  full  laboratory  growth  of  an  embryo  into  a 

viable  human  being  (i.e.  ectogenesis) ,  while  perfectly  compatible  with 

the  respect  owed  to  its  potential  humanity,  in  the  present  sense,  may  be 

incompatible  with  the  respect  owed  to  its  humanity  that  is  grounded  in 

the  bonds  of  lineage,  the  meaning  of  our  embodiment,  and  the  nature  of  pa- 

renthood) . 

On  the  strength  of  my  analysis  of  the  status  of  the  embryo,  and  the 

respect  due  it,  no  objection  would  be  raised  to  implantation.  _In  vitro 

fertilization  and  embryo  transfer  to  treat  infertility,  as  in  the  case  of 

Mr.  and  Mrs.  Brown,  is  perfectly  compatible  with  a  respect  and  reverence 

for  human  life,  including  potential  human  life.   Moreover,  no  disrespect 

is  intended  or  practiced  by  the  mere  fact  that  several  eggs  are  removed 

for  fertilization,  to  increase  the  chance  of  success.   Were  it  possible  to 

guarantee  successful  fertilization  and  nomal  growth  with  a  single  egg,  no 

more  would  need  to  be  obtained.   Assuming  nothing  further  is  done  with 

the  unimplanted  embryos,  there  is  nothing  disrespectful  going  on.   The 

demise  of  the  unimplanted  embryos  would  be  analogous  to  the  loss  of  nume- 

rous embryos  wasted  in  the  normal  in  vivo  attempts  to  generate  a  child. 

It  is  estimated  that  over  50  percent  of  eggs  successfully  fertilized  during 

unprotected  sexual  intercourse  fail  to  implant,  or  do  not  remain  implanted, 

in  the  uterine  wall,  and  are  shed  soon  thereafter,  before  a  diagnosis  of 
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pregnancy  could  be  made.  Any  couple  attempting  to  conceive  a  child 

tacitly  accepts  such  unintended  and  unavoidable  embryonic  wastage  as 

the  perfectly  acceptable  price  to  be  paid  for  the  birth  of  a  (usually) 

healthy  child.  Current  procedures  to  initiate  pregnancy  with  laboratory 

fertilization  thus  differ  from  the  natural  "procedure"  in  that  what 

would  normally  be  spread  over  four  or  five  months  iji  vivo  is  compressed 

into  a  single  effort,  using  all  at  once  a  four  or  five  months'  supply 

of  eggs. 9 

Parenthetically,  we  should  note  that  the  natural  occurrence  of  embryo 

and  fetal  loss  and  wastage  does  not  necessarily  or  automatically  justify 

all  deliberate,  humanly  caused  destruction  of  fetal  life.  For  example, 

the  natural  loss  of  embryos  in  early  pregnancy  cannot  in  itself  be  a  warrant 

for  deliberately  aborting  them  or  for  invasively  experimenting  on  them  in 

vitro,  any  more  than  stillbirths  could  be  a  justification  for  newborn  in- 

fanticide.  There  are  many  things  that  happen  naturally  that  we  ought  not 

to  do  deliberately.   It  is  curious  how  the  same  people  who  deny  the  re- 

levance of  nature  as  a  guide  for  evaluating  human  interventions  into  human 

generation,  and  who  deny  that  the  terra  "unnatural"  carries  any  ethical 

weight,  will  themselves  appeal  to  "nature's  way"  when  it  suits  their  pur- 

poses JO  Still,  in  this  present  matter,  the  closeness  to  natural  procrea- 

tion— the  goal  is  the  same,  the  embryonic  loss  is  unavoidable  and  not  de- 

sired, and  the  amount  of  loss  is  similar — leads  me  to  believe  that  we  do 

no  more  intentional  or  unjustified  harm  in  the  one  case  than  in  the  other, 

and  practice  no  disrespect. 

But  must  we  allow  these  unimplanted  embryos  to  die?  Why  should  they 

not  be  either  transferred  for  "adoption"  into  another  infertile  woman,  or 
else  used  for  investigative  purposes,  to  seek  new  knowledge,  say  about 

gene  action?   The  first  option  raises  questions  about  the  nature  of  parent- 

hood and  lineage  to  which  I  will  return.   But  on  first  glance,  it  would 

seem  to  raise  large  questions,  especially  when  the  original  couple  was 

seeking  a  child  of  their  own,  and  not  the  dissemination  of  their  "o\m" 

biological  children  for  pre-natal  adoption. 

But  what  about  experimentation  on  such  blastocysts  and  early  embryos? 

Is  that  compatible  with  the  respect  they  deserve?  This  is  the  hard  ques- 

tion.  On  balance,  I  would  think  not.   Invasive  and  manipulative  experi- 



-11- 

nents  involving  such  embryos  very  likely  presume  that  they  are  things 

or  mere  stuff,  and  deny  the  fact  of  their  possible  viability.   Certain 

observational  and  non-invasive  experiments  might  be  different.   But  on 

the  whole,  I  would  think  that  the  respect  for  human  embryos  for  which 

I  have  argued — I  repeat,  not  their  so-called  right  to  life — would  lead 

one  to  oppose  most  potentially  interesting  and  useful  experimentation. 

This  is  a  dilemma,  but  one  which  cannot  be  ducked  or  defined  away.   Either 

we  accept  certain  great  restrictions  on  the  permissible  uses  of  human 

embryos  or  we  deliberately  decide  to  override — but  I  hope  not  deny — the 

respect  due  the  embryos. 

I  am  aware  that  I  have  pointed  toward  a  seemingly  paradoxical  conclu- 

sion about  the  treatment  of  the  uniraplanted  embryos:   leave  them  alone, 

and  do  not  create  embryos  for  experimentation  only.   To  let  them  die 

"naturally"  would  be  the  most  respectful  course,  grounded  on  a  respect, 

generically,  for  their  potential  humanity,  and,  individually,  for  their 

being  the  seed  and  offspring  of  a  particular  couple,  who  were  themselves 

seeking  only  to  have  a  child  of  their  own.   An  analysis  which  stressed 

a  "right  to  life,"  rather  than  respect,  would  of  course  lead  to  different 

conclusions.   Only  an  analysis  of  the  status  of  the  embryo  which  denied 

both  its  so-called  rights  or  its  worthiness  of  all  respect  would  have  no 

trouble  sanctioning  its  use  in  investigative  research,  donation  to  other 

couples,  commercial  transactions,  and  so  forth. 

Risks  to  prospective  children 

The  attempt  to  generate  a  child  with  the  aid  of  in  vitro  fertilization 

constitutes  an  experiment  upon  the  prospective  child.   It  thus  raises  a 

most  peculiar  question  for  the  ethics  of  human  experimentation:   can  one 

ethically  choose  for   a  yet  hypothetical,  unconceived  child-to-be,  the  un- 

known hazards  he  must  face,  obviously  without  his  consent,  and  simultane- 

oosly  choose  to  give  hira  life  in  which  to  face  them?   This  question  has  been  much 

debated,  as  it  points  to  a  serious  and  immediate  ethical  concern:   the 

hazards  of  manipulating  the  embryo  as  it  bears  on  the  health  of  the  child- 

to-be. 

Everyone  agrees  that  human  embryo  transfer  for  the  sake  of  generation 
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should  not  be  performed  until  prior  laboratory  research  in  animals  has 

provided  a  sound  basis  for  estimating  the  likely  risks  to  any  human 

beings  who  will  be  bor.i  as  result  of  this  transfer  and  gestation.   Ar- 

gument centers  on  whether  a  sufficiently  sound  basis  for  estimating  the 

likely  risks  to  humans  can  be  provided  by  animal  experiments,  and,  if  so, 

whether  adequate  experimentation  has  been  done,  and  on  what  level  risk 

is  acceptable. 

There  is,  it  still  seems  to  me,  good  reason  for  insisting  that  risk 

of  Incidence  and  likely  extent  of  possible  harm  be  very,  very  low,  lower, 

say,  than  in  therapeutic  experimentation  in  children  or  adults.   But  I 

do  not  think  that  the  risk  of  harm  must  be  positively  excluded  (and  it 

certainly  cannot  be) .   It  would  suffice  if  those  risks  were  equivalent 

to  or  less  than  the  risks  to  the  child  from  normal  procreation.   To  in- 

sist on  more  rigorous  standards,  especially  v/hen  we  permit  known  carriers 

of  genetic  disease  to  reproduce,  would  seem  a  denial  of  equal  treatment 

to  infertile  couples  contemplating  in  vitro  assistance.  Moreover,  it  is 

to  give  undue  weight  to  the  importance  of  bodily  harm  over  against  the 

risks  of  poor  nurture  and  rearing  after  birth.   Wouldn't  the  couple's 

great  eagerness  for  the  child  count,  in  the  promise  of  increased  parental 

affection,  toward  offsetting  even  a  slightly  higher  but  unknown  risk  of 

mental  retardation?   Finally,  to  insist  on  extra-scrupulosity  regarding 

risks  in  laboratory-assisted  reproduction  is  to  attach  too  much  of  one's 

concern  about  such  laboratory  reproduction  to  the  wrong  issues.   True, 

everyone  understands  about  harming  children,  while  very  few  worry  about 

dehumanization  of  procreation  or  problems  of  lineage  But  those  are  the 

things  that  are  distinctive  about  laboratory-assisted  reproduction,  and 

not  the  risk  of  bodily  harm  to  offspring.   It  should  suffice  that  the 

risks  be  comparable  to  those  for  ordinary  procreation,  not  greater  but 

no  less. 

It  remains  a  question  whether  we  now  know  enough  about  these  risks 

to  go  ahead  with  human  embryo  transfer.   Here  I  would  defer  to  the  opi- 

nions of  the  cautious  experts — for  caution  is  the  posture  of  responsi- 

bility toward  such  prospective  children.   I  would  agree  with  Doctors 

Luigi  Mastroianni,  Benjamin  Brackett,  and  Robert  Short  that  the  risks 
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for  humans  has  not  yet  been  sufficiently  assessed,  in  large  part  because 

the  risks  in  animals  have  been  so  poorly  assessed  (due  to  the  small  num- 

bers of  such  births  and  to  the  absence  of  any  prospective  study  to  identify 

and  evaluate  deviations  from  the  norm) . 

Questions  of  Procreation,  Lineage,  and  Parenthood 

Many  people  rejoiced  at  the  birth  of  Louise  Brown.   Some  were  pleased 

by  the  technical  accomplishment,  many  were  pleased  that  she  was  born  ap- 

parently in  good  health.   But  most  of  us  shared  the  joy  of  her  parents, 

who  after  a  long,  frustrating  and  fruitless  period,  at  last  had  the  pleasure 

and  blessing  of  a  child  of  their  own.   The  desire  to  have  a_  child  of  one's 

own  is  acknowledged  to  be  a  powerful  and  deep-seated  human  desire — some 

have  called  it  "instinctive" — and  the  satisfaction  of  this  desire,  by  the 

relief  of  infertility,  is  said  to  be  one  major  goal  of  continuing  work  with 

in  vitro  fertilization  and  embryo  transfer.   That  this  is  a  worthy  goal 

few,  if  any,  would  deny — even  those  who  fear  or  deplore  the  artificial 

means  here  employed,  or  who  would  prefer  to  support  research  on  preven- 

tion rather  than  cure,  would  wish  to  see  such  involuntary  infertility  re- 

lieved and  to  see  each  married  couple  able,  if  willing,  to  experience  the 

joys  and  the  solemn  responsibilities  of  parenthood. 

Yet  let  us  explore  what  is  meant  by  "to  have   a  child  of  one's  own." 

First,  what  is  meant  by  "to  have"?   Is  the  crucial  meaning  that  of  gcsta- 

ting  and  bearing?  Or  is  it  "to  have"  as  a  possession?  Or  is  it  to  nourish 

and  to  rear,  the  child  being  the  embodiment  of  one's  activity  as  teacher 

and  guide?  Or  is  it  rather  to  provide  someone  who  descends  and  comes 

after,  who  will  replace  one  in  the  family  line  or  preserve  the  family  tree 

by  new  sproutings  and  branchings? 

More  significantly,  what  is  meant  by  "one's  own"?  I-^at  sense  of  one's 

own  is  important?   A  scientist  might  define  "one's  own"  in  terras  of 

carrying  one's  own  genes.   Though  in  some  sense  correct,  this  cannot  be 

humanly  decisive.   For  Mr.  Brown  or  for  most  of  us,  it  would  not  be  a 

matter  of  indifference  if  the  sperm  used  to  fertilize  the  egg  were  provided 

by  our  identical  twin  brother,  whose  genes  were,  of  course,  the  same  as 

ours.   Rather,  the  humanly  crucial  sense  of  "one's  ou-n,"   the  sense  that 
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leads  most  people  to  choose  their  own,  rather  than  to  adopt,  is  captured 

In  such  phrases  as  "my  seed,"  "flesh  of  my  flesh,"  "sprung  from  my  loins." 

More  accurately,  since  one's  own  is  not  the  own  of  one  but  of  two,  the 

desire  to  have  a  child  of  one's  own  is  a  couple's  desire  to  embody,  out 

of  the  conjugal  union  of  their  separate  bodies,  a  child  who  is  flesh  of 

their  separate  flesh  made  one.   This  archaic  language  may  sound  quaint 

and  may  seem  to  the  enlightened  mind  but  a  vestige  of  a  primitive  stage 

of  human  self-understanding.   But  I  would  argue  that  this  is  precisely 

what  is  being  celebrated  by  most  people  who  rejoice  at  the  birth  of  Louise 

Brown,  whether  they  would  articulate  it  this  way  or  not.  Mr.  and  Mrs. 

Brown  here  fulfill  this  aspect  of  their  separate  sexual  natures  and  of 

their  married  life  together,  they  acquire  descendants  and  a  new  branch 

on  their  joined  family  tree,  and  the  child  Louise  is  given  solid  and 

unambiguous  roots  from  which  she  has  sprung  and  by  which  she  will  be  nour- 

ished. 

If  this  were  to  be  the  only  use  made  of  embryo  transfer,  and  if  pro- 

viding in  this  sense  "a  child  of  one's  own"  were  indeed  the  sole  reason 

for  the  clinical  use  of  the  techniques,  there  could  be  no  objection  on 

this  score.   Here  indeed  is  an  affirmation  of  transmission  and  the  im- 

portance of  lineage  and  connectedness.   Yet  there  will  almost  certainly 

be  other  uses,  involving  third  parties,  (fourth  parties,  if  one  remembers 

the  fertilizing  role  of  the  scientist) ,  to  satisfy  the  desire  "to  have" 

a  child  of  "one's  own"   in  different  senses  of  "to  have"  and  "one's  own." 

I  am  not  merely  speculating  about  future  possibilities.   With  the  tech- 

nology to  effect  human  in  vitro  fertilization  and  embryo  transfer  comes 

the  immediate  possibility  of  egg  donation  (egg  from  donor,  sperm  from 

husband) ,  embryo  donation  (egg  and  sperm  from  outside  of  the  marriage) , 

and  foster  pregnancy  (host  surrogate  for  gestation) .   Nearly  everyone 

agrees  that  these  circumstances  are  morally  and  perhaps  psychologically 

more  complicated  than  the  intra-marital  case.   Here  the  meaning  of  "one's 

own"  is  no  longer  so  unambiguous;   neither  is  the  meaning  of  motherhood 

and  the  status  of  pregnancy.  On  the  one  hand,  it  is  argued  that  embryo 

donation,  or  "prenatal  adoption,"  would  be  superior  to  present  adoption, 

because  the  woman  would  have  the  experience  of  pregnancy  and  the  child 
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would  be  born  of  the  "adopting"  mother,  rendering  the  maternal  tie  even 

more  close.   On  the  other  hand,  the  mother-child  bond  rooted  in  pregnancy 

and  delivery  is  held  to  be  of  little  consequence  by  those  who  would  en- 

dorse the  use  of  surrogate  gestational  "mothers,"  say  for  a  woman  whose 

infertility  is  due  to  uterine  disease  rather  than  ovarian  disease  or  ovi- 

duct obstruction.   Clearly,  the  "need"  and  demand  for  extra-marital  embryo 

transfer  are  real  and  probably  large,  probably  even  greater  than  the  in- 

tra-marital  ones.   Already,  the  Chairman  of  the  Ethics  Advisory  Board  has 

testified  in  Congress  about  the  need  to  define  the  responsibilities  of 

the  donor  and  the  recipient  "parents."  Thus  the  new  techniques  will  not 

only  serve  to  ensure  and  preserve  lineage,  but  will  also  serve  to  confound 

and  complicate  it.   The  principle  truly  at  work  here  is  not  to  provide 

married  couples  with  a  child  of  their  own,  but  to  provide  anyone  who  wants 

one  with  a  child,  by  whatever  possible  or  convenient  means. 

"So  what?"  it  will  be  said.   First  of  all,  we  already  practice  and 

encourage  adoption.   Second,  we  have  permitted  artificial  insemination 

donor — though  we  have, after  some  forty  years  of  this  practice,  yet  to  re- 

solve questions  of  legitimacy.   Third,  what  with  the  high  rate  of  divorce 

and  remarriage,  identification  of  "mother,"  "father,"  and  "child"  are  al- 

ready complicated.   Fourth,  there  is  a  growing  rate  of  illegitimacy  and 

husbandless  parentages.   Fifth,  the  use  of  surrogate  mothers  for  foster 

pregnancy  has  already  occurred,  with  the  aid  of  artificial  insemination .- 

Finally,  our  age  in  its  enlightenment  is  no  longer  so  certain  about  the 

virtues  of  family, lineage,  and  heterosexuality,  or  even  about  the  taboos 

against  adultery  and  even  incest.   Against  this  background,  it  will  be 

asked,  why  all  the  fuss  about  some  little  embryos  that  stray  from  the  nest? 

It  is  not  an  easy  question  to  answer.  Yet  consider.   We  practice  ad- 

option because  there  are  abandoned  children  who  need  a  good  home.   We 

do  not,  and  would  not,  encourage  people  deliberately  to  generate  children 

for  others;   partly  we  wish  to  avoid  baby  markets,  partly  we  think  it  un- 

fair to  the  child  deliberately  to  deprive  him  of  his  natural  ties.   Recent 

years  have  seen  a  rise  in  our  concern  with  roots,  against  the  rootless 

and  increasingly  homogeneous  background  of  contemporary  American  life. 

Adopted  children,  in  particular,  are  pressing  for  information  regarding 
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their  "real  parents,"  and  some  states  now  require  that  such  inforraation 

be  made  available  (on  that  typically  modern  ground  of  "freedom  of  infor- 

mation," rather  than  because  of  the  profound  importance  of  lineage  for 

self-identity) .   The  practice  of  artificial  insemination  donor  has  yet 

to  be  evaluated,  the  secrecy  in  which  it  is  practiced  being  an  apparent 

concession  to  the  dangers  of  publicity.!-  Indeed,  most  physicians  who 

practice  artificial  insemination  donor  routinely  mix  in  some  semen  from 

the  husband,  to  preserve  some  doubt  about  paternity — again,  a  concession 

to  the  importance  of  lineage  and  legitimacy.   Finally,  what  about  the 

changing  mores  of  marriage,  divorce,  single-parent  families,  and  sexual 

behavior?  Do  we  applaud  these  changes?  Do  we  want  to  contribute  further 

to  the  confusion  of  thought,  identity,  and  practice?!^ 

Properly  understood,  the  largely  universal  taboos  against  incest,  and 

also  the  prohibition  against  adultery,  suggest  that  clarity  about  who  your 

parents  are,  clarity  in  the  lines  of  generation,  clarity  about  who  is 

whose,  are  the  indispensable  foundations  of  a  sound  family  life,  itself  the 

sound. foundation  of  civilized  community.   Clarity  about  your  origins  is 

crucial  for  self-identity,  itself  important  for  self-respect.  It  would  be, 

in  my  view,  deplorable  public  policy  further  to  erode  such  fundamental 

beliefs,  values,  institutions,  and  practices.   This  means,  concretely,  no 

encouragement  of  embryo  adoption  or  especially  of  surrogate  pregnancy. 

While  it  would  be  perhaps  foolish  to  try  to  proscribe  or  outlaw  such  prac- 

tices, it  would  not  be  wise  for  the  Federal  government  to  foster  them. 

The  Ethics  Advisory  Board  should  carefully  consider  whether  it  should  and 

can  attempt  to  restrict  the  use  of  embryo  transfer  to  the  married  couple 

from  whom  the  embryo  derives. 

The  case  of  surrogate  wombs  bears  a  further  comment.  While  expressing 

no  objection  to  the  practice  of  foster  pregnancy  itself,  some  people  ob- 

ject that  it  will  be  done  for  pay,  largely  because  of  their  fear  that  poor 

women  will  be  exploited  by  such  a  practice.   But  if  there  were  nothing 

wrong  with  the  practice,  what  would  be  wrong  with  making  a  living  at  it? 

Clearly  this  objection  harbors  a  tacit  understanding  that  to  bear  another's 

child  is  in  some  sense  a  degradation  of  oneself.   It  is  to  deny  the  meaning 

and  worth  of  one's  body,  to  treat  it  as  a  mere  incubator,  divested  of  its 
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human  meaning.   The  buying  and  selling  of  human  flesh  and  the  dehumanized 

uses  of  the  human  body  ought  not  to  be  encouraged.   To  be  sure,  the  prac- 

tice of  womb  donation  could  be  engaged  in  for  love  not  money,  as  it  ap- 

parently has  been  in  the  case  in  Michigan.   A  woman  could  bear  her  sister's 

child.   But  to  the  degree  that  one  escapes  in  this  way  from  the  degrada- 

tion and  difficulties  of  the  sale  of  human  flesh  and  bodily  services  and 

the  treating  of  the  body  as  stuff  (the  problem  of  cannibalism) ,  one  ap- 

proaches instead  the  difficulties  of  incest  and  near  incest. 

Limits  on  Manipulation  of  Human  Reproduction 

Objections  have  been  raised  about  the  deliberate  technological  in- 

tervention into  the  so-called  natural  processes  of  human  reproduction. 

Some  would  simply  oppose  such  interventions  as  "unnatural,"  and  there- 

fore wrong.   Others  are  concerned  about  the  consequences  of  these  inter- 

ventions, and  about  their  ends  and  limits.   Again,  I  think  it  important 

to  explore  the  meaning  and  possible  significance  of  such  interventions, 

present  and  projected,  especially  as  they  bear  on  fundamental  beliefs, 

institutions,  and  practices.   To  do  so  requires  that  we  consider  likely 

future  developments  in  the  laboratory  study  of  human  reproduction.   In- 

deed, I  shall  argue  that  the  Board  must  consider  such  future  develoi>- 

ments  in  reaching  its  decision  in  the  present  case. 

What  can  we  expect  in  the  way  of  new  modes  of  reproduction,  as  an 

outgrowth  of  present  studies?  To  be  sure,  prediction  is  difficult.   One 

can  never  know  with  certainty  what  will  happen,  and  all  the  more  so,  how 

soon.   But  this  difficulty  also  affects  the  predictions  made,  in  support 

of  the  research,  regarding  likely  advances  in  basic  knowledge  about  human 

development  and  in  new  techniques  for  contraception,  abortion,  gene  therapy, 

etc.   To  be  seriously  and  fairly  agnostic,  we  must  admit  uncertainty  about 

all  aspects  of  the  future. 

Yet  uncertainty  is  not  the  same  as  simple  ignorance.   Some  things, 

indeed,  seem  likely.   They  seem  likely  because  (1)  they  are  thought  ne- 

cessary or  desirable,  at  least  by  some  researchers  and  their  sponsors, (2) 

they  are  probably  biologically  possible  and  technically  feasible,  and  (3) 

they  will  be  difficult  to  prevent  or  control  (especially   if  no  one  anti- 
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cipates  their  development  or  sees  a  need  to  xrorry  about  them) .  One  of 

the  things  the  citizenry,  myself  included,  would  expect  from  an  Ethics 

Aavisory  Board  and  our  policy  makers  generally  is  that  they  face  up  to 

reasonable  projections  of  future  accomplishments,  consider  whether  they 

are  cause  for  social  concern,  and  see  whether  or  not  the  principles  now 

enunciated  and  the  practices  now  established  are  adequate  to  deal  with 

any  such  concerns. 

I  project  at  least  the  following: 

1.  The  growth  of  human  embryos  in  the  laboratory  will  be  extend- 

ed beyond  the  blastocyst  stage =   Such  growth  must  be  deemed  desirable 

under  all  arguments  advanced  for  developmental  research  jrg  _to  the  blasto- 

cyst stage;   research  on  gene  action,  chromosome  segregation,  cellular 

and  organic  differentiation,  fetus-environment  interaction,  implantation, 

etc.,  cannot  answer  all  its  quesions  with  the  blastocyst.   Such  in  vitro 

post-blastocyst  differentiation  has  apparently  been  achieved  in  the  mouse, 

in  culture;   the  use  of  other  mammals  as  temporary  hosts  for  human  em- 

bryos is  also  a  possibility.   How  far  such  embryos  will  eventually  be  per- 

petuated is  anybody's  guess,  but  full-term  ectogenesls  cannot  be  excluded. 

Neither  can  the  existence  of  laboratories  filled  with  many  living  human 

embryos,  growing  at  various  stages  of  development. 

2.  Experiments  will  be  undertaken  to  alter  the  cellular  and  ge- 

netic composition  of  these  embryos,  at  first  without  subsequent  transfer 

to  a  woman  for  gestation,  perhaps  later  as  a  prelude  to  reproductive  ef- 

forts.  Again,  scientific  reasons  now  justifying  Dr.  Soupart's  research 

already  justify  further  embryonic  manipulations,  including  formations  of 

hybrids  or  chimeras  (intra-specif ic  and  inter-specific);  gene,  chromosome, 

and  plasmid  insertion,  excision,  or  alteration;  nuclear  transplantation 

or  cloning,  etc.   The  techniques  of  DNA  recombination, coupled  with  the 

new  skills  of  handling  embryos,  make  prospects  for  some  precise  genetic 

manipulation  much  nearer  than  anyone  would  have  guessed  ten  years  ago. 

And  embryological  and  cellular  research  in  mammals  is  making  astounding 

progress.   On  the  cover  of  a  recent  issue  of  Science  is  the  picture  of  a 

hexaparental  mouse,  born  after  reaggregation  of  an  early  embryo  with  cells 

disaggregated  from  three  separate  embryos  (Note:   This  sober  journal  calls 
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this  a  "Handmade  mouse" — i.e.  literally  a  manu-f actured  mouse — and  goes 

on  to  say  that  it  was  "manufactured  by  genetic  engineering  techniques. "^^ 

3.   Storage  and  banking  of  living  human  embryos  (and  ova)  will 

be  undertaken,  perhaps  commercially.   Commercial  sperm  banks  are  already 

well  established  and  prospering. 

Space  does  not  permit  me  to  do  more  than  identify  a  few  kinds  of  ques- 

tions that  must  be  considered  in  relation  to  the  possible  coming  control 

over  human  heredity  and  reproduction:   questions  about  the  wisdom  re- 

quired to  engage  in  such  practices;   questions  about  the  goals  and  stan- 

dards that  will  guide  our  interventions  (e.g..  In  the  absence  of  ends  and 

standards  for  the  use  of  our  rationalized  technique,  are  we  truly  in  con- 

trol, or  are  we  really,  perhaps  more  than  ever,  at  the  mercy  of  chance?); 

questions  about  changes  in  the  concepts  of  being  human,  including  embodi- 

ment, gender,  love,  lineage,  identity,  parenthood,  and  sexuality;   ques- 

tions about  the  responsibility  of  power  over  future  generations;   ques- 

tions about  awe,  respect,  humility;  questions  about  the  kind  of  society 

we  will  have  if  we  follow  along  our  present  course.   Some  of  these  ques- 

tions are  addressed,  albeit  too  briefly  and  polemically , in  the  latter 

part  of  my  "Making  Babies"  article,  to  which  I  would  refer  you. 

Though  I  cannot  discuss  these  questions  now,  I  can  and  must  face 

a  serious  objection  to  considering  them  at  all.  Most  people  would  agree 

that  the  projected  possibilities  raise  far  more  serious  questions  than  do 

simple  fertilization  of  a  few  embryos,  their  growth  in  vitro  to  the  blasto- 

cyst stage,  and  their  possible  transfer  to  women  for  gestation.  Why  bur- 

den the  present  decision  with  these  possibilities?  Future  "abuses,"  it 

Is  often  said,  do  not  disqualify  present  uses  (though,  these  same  people 

also  often  say  that  "future  benefits  justify  present  questionable  uses.") 

Moreover,  there  can  be  no  certainty  that  A  will  lead  to  B.   This  thin-edge-of- 

the-wedge  argument  has  been  open  to  criticism. 

But  such  criticism  misses  the  point,  for  two  reasons.  First,  critics 

often  misunderstand  the  wedge  argument.   The  wedge  argument  is  not  pri- 

marily an  argument  of  prediction,  that  A  will  lead  to  B,  say  on  the  strength 

of  the  empirical  analysis  of  precedent   and  an  appraisal  of  the  likely  di- 

rection of  present  research.   It  is  primarily  an  argument  about  the  logic  of 



-20- 

justification.  Do  the  principles  of  justification  now  used  to  justify 

the  current  research  proposal  already  justify  in  advance  the  further 

developments?   Consider  some  of  these  principles. 

1.  It  is  desirable  to  learn  as  much  as  possible  about  the  pro- 

cesses of  fertilization,  growth,  implantation,  and  differentiation  of 

human  embryos  and  about  human  gene  expression  and  its  control. 

2.  It  would  be  desirable  to  acquire  improved  techniques  for 

enhancing  conception  and  implantation,  for  preventing  conception  and  im- 

plantation, for  the  treatment  of  genetic  and  chromosomal  abnormalities, 

etc. 

3.  Finally,  only  research  using  human  embryos  can  answer  these 

questions  and  provide  these  techniques. 

4.  There  should  be  no  censorship  or  limitation  of  scientific 

inquiry  or  research. 

This  logic  knows  no  boundary  at  the  blastocyst  stage,  or  for  that 

matter,  at  any  later  stage.   For  these  principles  not  to  justify  fu- 

ture extensions  of  current  work,  some  independent  additional  principles 

limiting  such  justification  to  particular  stages  of  development  would 

have  to  be  found.   Here  your  task  is  to  find  such  a  biologically  defensible 

distinction  that  could  be  respected  as  reasonable  and  not  arbitrary,  a 

difficult — perhaps  impossible —  task,  given  the  continuity  of  development 

after  fertilization.   The  citizenry,  myself  included,  will  want  to  know 

precisely  what  grounds  you  will  have  for  endorsing  Soupart's  research, 
and  whether  your  principles  have  not  already  sanctioned  future  developmertts . 

If  you  do  give  such  wedge-opening  justifications,  please  do  so  deliberately, 

candidly,  and  intentionally. 

A  better  case  to  illustrate  the  wedge  logic  is  the  principle  offered 

for  the  embryo  transfer  procedures,  as  treatment  for  infertility.   Will 

you  support  the  use  of  in  vitro  fertilization  and  embryo  transfer  because 

it  provides  a  "child  of  one's  own,"  in  a  strict  sense  of  one's  o\-m,    to  a 

married  couple?   Or  will  you  support  the  transfer  because  it  is  treatment 

of  involuntary  infertility,  which  deserves  treatment  in  or  out  of  marriage, 

hence  endorsing  the  use  of  any  available  technical  means  (that  would  pro- 

duce a  healthy  and  normal  child),  including  surrogate  wombs,  or  even  ecto- 
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genesis? 

Second,  logic  aside,  the  opponents  of  the  x^edge  argument  do  not  counsel 

well.   It  would  be  simply  foolish  to  ignore  what  might  come  next,  and  to 

fail  to  make  the  best  possible  assessment  of  the  implications  of  present 

action  (or  inaction).   Let  me  put  the  matter  very  bluntly:   this  Board, 

in  the  decision  it  must  now  make,  may  very  well  be  helping  to  decide  whether 

human  beings  will  eventually  be  produced  in  laboratories.   I  say  this  not 

to  shock — and  I  do  not  mean  to  beg  the  question  of  whether  that  would  be 

desirable  or  not.   I  say  this  to  make  sure  that  you  face  squarely  the  full 

import  and  magnitude  of  your  decision.   Once  the  genies  let  the  babies 

into  the  bottle,  it  may  be  impossible  to  get  them  out  again. 

Federal  Funding;   THE  Policy  Question 

So  much,  then,  for  the  meaning  of  initiating  and  manipulating  human 

embryos  in  the  laboratory.   These  considerations  still  make  me  doubt 

the  wisdom  of  proceeding  with  these  practices,  both  in  research  and  in 

their  clinical  application,  notwithstanding  that  valuable  knowledge 

might  be  had  by  continuing  the  research  and  identifiable  suffering  might 

be  alleviated  by  using  it  to  circumvent  infertility.   To  doubt  the  wis- 

dom of  going  ahead  makes  one  at  least  a  fellow-traveller  of  the  opponents 

of  such  research,  but  it  does  not,  either  logically  or  practically,  re- 

quire that  one  join  them  in  trying  to  prevent  it,  say  by  legal  prohi- 

bition.  Not  every  folly  can  or  should  be  legislated  against.   Attempts 

at  prohibition  here  would  seem  to  be  both  ineffective  and  dangerous,  in- 

effective because  impossible  to  enforce,  dangerous  because  the  costs  of 

such  precedent-setting  interference  with  scientific  research  might  be 

greater  than  the  harm  it  prevents.   To  be  sure,  we  already  have  legal 

restrictions  on  experimentation  with  human  subjects,  which  restrictions 

are  manifestly  not  incompatible  with  the  progress  of  medical  science. 

Neither  is  it  true  that  science  cannot  survive  if  it  must  take  some  di- 

rection from  the  law.   Nor  is  it  the  case  that  all  research,  because  it  is 

research,  is  or  should  be  absolutely  protected.   But  it  does  not  seem  to 

me  that  in  vitro  fertilization  and  embryo  transfer  deserve,  at  least  at 
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present,  to  be  treated  as  sufficiently  dangerous  for  legislative  inter- 

ference. 

But  if  to  doubt  the  wisdom  does  not  oblige  one  to  outlaw  the  folly, 

neither  does  a  decision  ^  permit  require  a  decision  ^  encourage  or  sup- 

port.  A  researcher's  freedom  to  do  in  vitro  fertilization,  or  a  woman's 

right  to  have  a  child  with  laboratory  assistance,  iji  no  way  implies  a  pub- 

lic (or  even  a  private)  obligation  to  pay  for  such  research  or  treatment. 

A  right  against  interference  is  not  an  entitlement  for  assistance.   The 

question  before  the  Ethics  Advisory  Board  and  the  Department  of  Health, 

Education, and  Welfare  is  not  whether  to  permit  such  research  but  whether 

the  Federal  government  should  fund  it.   This  is  the  policy  question  that 

needs  to  be  discussed. 

The  arguments  in  favor  of  Federal  support  are  well  known.   First, 

the  research  is  seen  as  continuous  with,  if  not  quite  an  ordinary  in- 

stance of,  the  biomedical  research  which  the  Federal  government  supports 

handsomely;   roughly  two-thirds  of  the  money  spent  on  biomedical  research 

in  the  United  States  comes  from  Uncle  Sam.   Why  is  this  research  different 

from  all  other  research?   Its  scientific  merit  has  been  attested  to  by 

the  normal  peer  review  process  at  NIH.   For  some,  that  is  a  sufficient 

reason  to  support  it. 

Second ,  there  are  specific  practical  fruits  anticipated  from  the 

anticipated  successes  of  this  new  line  of  research.   Besides  relief 

for  many  cases  of  infertility,  the  research  promises  new  birth-control 

measures  based  upon  improved  understanding  of  the  mechanisms  of  ferti- 

lization and  implantation,  which  in  turn  could  lead  to  techniques  for 

blocking  these  processes.   Also,  studies  on  early  embryonic  development 

hold  forth  the  promise  of  learning  how  to  prevent  some  congenital  mal- 

formations and  certain  highly  malignant  tunors  (e.g.,  hydatidiform  mole) 

that  derive  from  aberrant  fetal  tissue. 

Third ,  as  he  who  pays  the  piper  calls  the  tune,  Federal  support  would 

make  easy  the  Federal  regulation  and  supervision  of  this  research.   For 

the  government  to  abstain,  so  the  argument  runs,  is  to  leave  the  control 

of  research  and  clinical  application  in  the  hands  of  profit  hungry,  adven- 

turous, insensitive,  reckless,  or  power  hungry  private  physicians,  scientists, 
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or  drug  companies,  or,  on  the  other  hand,  at  the  mercy  of  the  vindictive, 

mindless,  and  superstitious  civic  groups  that  will  interfere  with  this 

research  through  state  and  local  legislation.   Only  through  Federal  re- 

gulation, which,  it  is  said,  can  only  follow  with  Federal  funding,  can 

we  have  reasonable,  enforceable,  and  uniform  guidelines. 

Fourth  is  the  chauvinistic  argument  that  the  United  States  should 

lead  the  way  in  this  brave  new  research,  especially  as  it  will  apparently 

be  going  forward  in  other  nations.   Indeed,  one  witness  testifying  before 

the  Ethics  Advisory  Board  deplored  the  fact  that  the  first  Louise  Brown 

was  British  and  not  American,  and  complained,  in  effect,  that  the  existing 

moratorium  on  Federal  support  has  already  created  what  one  m.ight  call  an 

"in  vitro  fertilization  gap."  The  pre-eminence  of  American  science  and 

technology,  so  the  argument  implies,  is  the  center  of  our  pre-eminence 

among  the  nations,  a  position  which  will  be  jeopardized  if  we  hang  back 

out  of  fear. 

Let  me  respond  to  these  arguments,  in  reverse  order.   Conceding  the 

premise  of  the  importance  of  American  science  for  American  prestige  and 

strength,  it  is  far  from  clear  that  failure  to  support  this  research  would 

jeopardize  American  science.   Certainly  the  use  of  embryo  transfer  to  over- 

come infertility,  though  a  vital  matter  for  the  couples  involved,  is  hardly 

a  matter  of  vital  national  interest — at  least  not  unless  and  until  the 

majority  of  American  women  are  similarly  infertile.   The  demands  of  inter- 

national competition, admittedly  often  a  necessary  evil,  should  be  invoked 

only  for  things  that  really  matter;   a  missile  gap  and  an  embryo  transfer 

gap  are  chasms  apart.   In  areas  not  crucial  to  our  own  survival,  there  will 

be  many  things  we  should  allow  other  nations  to  develop,  if  that  is  their 

wish,  without  feeling  obliged  to  join  them.   Moreover,  one  should  not  rush 

into  potential  folly  to  avoid  being  the  last  to  commit  it.   If  this  new 

research  were  to  prove  to  be  the  first  and  irrevocable  step  toward  Brave 

New  World,  would  we  regret  that  it  was  someone  else  who  took  it? 

The  argument  about  governmental  regulations  has  much  to  recommend  it. 

But  it  fails  to  consider  that  there  are  other  safeguards  against  reckless- 

ness, at  least  in  the  clinical  applications,  known  to  the  high-minded  as 

the  canons  of  medical  ethics  and  to  the  cynical  as  liability  for  malpractice. 
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Also,  Federal  regulations  attached  to  Federal  funding  will  not  regulate 

research  done  with  private  monies,  say  by  the  drug  companies.   Moreover, 

there  are  enough  concerned  practitioners  of  these  new  arts  who  would  have 

a  compelling  interest  in  regulating  their  own  practice,  if  only  to  escape 

the  wrath  and  interference  of  hostile  citizen  groups  in  response  to  unsavory 

goings-on.   The  available  evidence  does  not  convice  me  that  a  sensible 

practice  requires  regulation  by  the  Federal  government. 

In  turning  to  the  argument  about  anticipated  technological  powers,  we 

face  difficult  calculations,  of  unpredictable  and  raore-or-less  likely  costs 

and  benefits,  and  the  all- important  questions  of  priorities  in  the  allo- 

cation of  scarce  resources.   Here  it  seems  useful  to  consider  separately 

the  techniques  for  generating  children  and  the  anticipated  techniques  for 

birth  control  or  for  preventing  developmental  anomalies  and  malignancies. 

First,  accepting  that  providing  a  child  of  their  own  to  infertile 

couples  is  a  worthy  goal — and  it  is  both  insensitive  and  illogical  to  cite 

the  population  problem  as  an  argument  for  ignoring  the  problem  of  inferti- 

lity— one  can  nevertheless  question  its  rank  relative  to  other  goals  of 

medical  research.   One  can  even  wonder — and  I  have  done  so  in  print — whether 

it  is  indeed  a  medical  goal,  or  a  worthy  goal  for  medicine,  that  is,  whether 

alleviating  infertility,  especially  in  this  way,  is  part  of  the  art  of  healing.  ̂ ^^ 

Just  as  abortion  for  genetic  defect  is  a  peculiar  innovation  in  medicine  (or 

in  preventive  medicine)  in  which  a  disease  is  treated  by  eliminating  the 

patient  (or,  if  you  prefer,  a  disease  is  prevented  by  'preventing'  the  pati- 

ent), so     laboratory-fertilization  is  a  peculiar  treatment  for  oviduct 

obstruction,  in  that  it  requires  the  creation  of  a  new  life  to  "heal"  an 

existing  one.   All  this  simply  emphasizes  the  uniqueness  of  the  reproduc- 

tive organs,  in  that  their  proper  function  involves  other  people,  and  calls 

attention  to  the  fact  that  infertility  is  not  a  "disease"  like  heart  dis- 

ease or  stroke,  even  though  obstruction  of  a  normally  patent  tube  or  vessel 

is  the  proximate  cause  of  each. 

However  this  may  be — one  must  surely  grant  that  treatment  of  inferti- 

lity is  at  best  on  the  periphery  of  medicine,  and  that  childlessness  is 

more  than  a  bodily  defect — there  is  a  more  important  objection  to  this 

approach  to  the  problem.   It  represents  yet  another  instance  of  our  thought- 

less preference  for  expensive,  high-technology,  therapy-oriented  approaches 
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to  disease  and  dysfunctions.   ^Jhat  about  spending  this  money  on  disco- 

vering the  causes  of  infertility?  What  about  the  prevention  of  tubal 

obstruction?  We  complain  about  rising  medical  costs  ,  but  we  insist 

on  the  most  spectacular  and  the  most  technological — and  thereby  the  most 

costly — remedies . 

The  truth  is  th^t  we  know  a  little  about  the  causes  of  tubal  ob- 

struction— though  much  less  than  we  should  or  could.   Tor  instance,  it 

is  estimated  that  at  least  one-third  of  such  cases  are  the  after  math  of 

pelvic-inflammatory  disease,  caused  by  that  uninvited  venereal  guest, 

gonococcus.   Leaving  aside  any  question  about  whether  it  makes  sense  for 

a  federally  funded  baby  to  be  the  wage  of  aphrodisiac  indiscretion,  one 

can  only  look  with  wonder  at  a  society  that  will  have  "petri-dish  babies"'^^ 

before  it  has  found  a  vaccine  against  gonorrhea. 

True,  there  are  other  causes  of  blocked  oviducts,  and  blocked  oviducts 

are  not  the  only  cause  of  female  infertility.   True,  it  is  not  logically 

necessary  to  choose  between  prevention  and  cure.   But  practically  speaking, 

with  money  for  research  as  limited  as  it  is,  research  funds  targeted  for 

the  relief  of  infertility  should  certainly  go  first  to  epidemiological 

and  preventive  measures — especially  where  the  costs  of  success  in  the 

high-technology  cure  are  likely  to  be  great. 

What  about  these  costs?   I  have  already  explored  some  of  the  non- 

financial  costs,  in  discussing  the  meaning  of  this  research  for  our  images 

of  humanness.   Let  us,  for  now,  consider  only  the  financial  costs.   How 

expensive  was  Louise  Brown?  We  do  not  know,  partly  because  Drs.  Edwards 

and  Steptoe  have  yet  to  publish  their  results,  indicating  how  many  failures 

preceded  their  success,  how  many  procedures  for  egg  removal  and  for  fetal 

monitoring  were  performed  on  Mrs.  Brown,  and  so  on.   One  must  add  in  the 

costs  of  monitoring  the  baby's  development  to  check  her  "normality" — we 

must  also  remember  the  psychic  cost  to  Louise,  a  matter  her  media-happy 

doctors  and  society  have  chosen  to  ignore — and,  should,  it  come,  the  costs 

of  governmental  regulation.   A  conservative  estimate  might  place  the  costs 

of  a  successful  pregnancy  to  be  between  five  and  ten  thousand  dollars. 

If  we  use  the  conservative  figure  of  500,000  for  estimating  the  number  of 

infertile  women  with  blocked  oviducts  in  the  United  States  whose  only  hope 
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of  having  children  lies  in  in  vitro  fertilization,^^  we  reach  a  conserva- 

tive estimated  cost  of  2.5  to  5  billion  dollars.   Should  technical  im- 

provement someday  lower  the  costs  to  $1,000  per  baby,  the  estimated  cost 

would  still  be  half-a-billion  dollars.   Is  it  really  even  fiscally  wise 

for  the  Federal  government  to  start  do^-m  this  road? 

Clearly  not,  if  it  is  also  understood  that  the  costs  of  providing 

the  service,  based  on  a  successful  technology,  will  also  be  borne  by  the 

taxpayers.   Nearly  everyone  now  agrees  that  the  kidney  machine  legislation, 

obliging  the  Federal  government  to  pay  about  $25,000-$30,000  per  patient  per  year 

for  kidney  dialysis  for  anyone  in  need   (cost  to  the  taxpayers  for  1978  is 
nearly  $  1  billion),  is  an  impossible  precedent,  if  not  an  outright  mistake 

— notwithstanding  that  individual  lives  have  been  prolonged  as  a  result. 

But  once  the  technique  of  Jji  vitro  fertilization  and  embryo  transfer  is 

developed  and  available,  how  should  the  baby-making  be  paid  for?   Should 

it  be  covered  under  medical  insurance?   If  a  National  Health  Insurance 

program  is  enacted,  will  and  should  these  services  be  included?  (Those 

who  argue  that  they  are  part  of  medicine  will  have  a  hard  time  saying  no.) 

Failure  to  do  so  will  make  this  procedure  available  only  to  the  well-to-do, 

on  a  fee-for-service  basis.  Would  that  be  a  fair  alternative?  Perhaps; 

but  it  is  unlikely  to  be  tolerated.   Indeed,  the  principle  of  equality — 

equal  access  to  equal  levels  of  medical  care — is  the  leading  principle 

in  the  press  for  medical  reform.   One  can  be  certain  that  efforts  will  be 

forthcoming  to  make  this  procedure  available  equally  to  all,  independent 

of  ability  to  pay,  under  Medicaid  or  National  Health  Insurance  or  in  some 

other  way.   (I  have  recently  learned  that  a  Boston-based  group  concerned 

with  infertility  has  obtained  private  funding  to  pay  for  artificial  in- 

semination for  women  on  welfare!!) 

Much  as  I  sympathize  with  the  plight  of  infertile  couples,  I  do  not 

believe  that  they  are  entitled  to  the  provision  of  a  child  at  the  public 

expense,  especially  now,  especially  at  this  cost,  especially  by  a  proce- 

dure that  also  involves  so  many  moral  difficulties.   Given  the  many  vexing 

dilemmas  that  will  surely  be  spawned  by  laboratory-assisted  reproduction, 

the  Federal  government  should  not  be  misled  by  compassion  to  embark  on  this 

imprudent  course. 
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To  consider  briefly  the  Federal  funding  of  the  research  for  its 

other  anticipated  technological  benefits,  independent   of  its  clinical 

use  in  baby-making,  we  face  here  a  more  difficult  mitter.   As  is  the 

case  with  all  basic  research,  one  simply  cannot  predict  what  kinds  of 

techniques  it  will  yield.   But  here,  also,  I  think  good  sense  would 

at  present  say  no.   Before  one  undertakes  human  in  vitro  fertilization 

to  seek  new  methods  of  birth  control — e.g.,  by  developing  antibodies  to 

the  human  egg  that  would  physically  interfere  with  its  fertilization — 

one  should  make  adequate  attempts  to  do  this  in  animals.   One  simply 

can't  get  large  enough  numbers  of  human  eggs  to  do  this  pioneering  research 

well — at  least  not  without  subjecting  countless  women  to  additional  risks 

not  for  their  immediate  benefit.  Why  not  test  this  conceit  first  in  the 

mouse  or  rabbit?  Only  if  the  results  were  very  promising — and  judged  also 

to  be  relatively  safe  in  practice — should  one  consider  trying  such  things 

in  humans.   Likewise,  the  developmental  research  can  and  should  be  first 

carried  out  in  animals,  especially  in  primates.   Though  in  vitro  fertili- 

zation has  yet  to  be  achieved  in  monkeys,  embryo  transfer  of  ±n   vivo  fer- 

tilized eggs  has  been  accomplished,  thus  permitting  the  relevant  research 

to  proceed.   Purely  on  scientific  grounds,  the  Federal  government  ought 

not  now  to  be  investing  its  funds  in  this  research  for  its  promised  tech- 

nological benefits,  benefits  which,  in  the  absence  of  pilot  studies  in 

animals,  must  be  regarded  as  mere  wishful  thoughts  in  the  imaginings  of 

scientists. 

There  remains  the  first  justification,  research  for  the  sake  of  knowledge; 

knowledge  about  cell  cleavage,  cell-cell  and  cell-environment  interactions, 

and  cell  differentiation;   knowledge  of  gene  action  and  its  regulation; 

knowledge  of  the  effects  and  mechanisms  of  action  of  various  chemical  and 

physical  agents  on  growth  and  development;   knowledge  of  the  basic  pro- 

cesses of  fertilization  and  implantation.   This  is  all  knowledge  worth 

having,  and  though  much  can  be  learned  using  animal  sources — and  these 

sources  have  barely  begun  to  be  sufficiently  exploited — the  investigation 

of  these  matters  in  man  would,  sooner  or  later,  require  the  use  of  human 

embryonic  material.   Here,  again,  there  are  questions  of  research  priority 

about  which  there  is  room  for  disagreement,  among  scientists  and  laymen 
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alike.   But  thesp  questions  of  research  priority,  while  not  irrelevant 

to  the  decision  at  hand,  are  not  the  questions  that  the  Ethics  Advisory 

Board  was  constituted  to  answer. 

It  was  constituted  to  consider  whether  such  research  is  consistent 

with  the  ethical  standards  of  our  community.   The  question  turns  in  part 

on  the  status  of  the  early  embryo.   If,  as  I  have  argued,  the  early  em- 

bryo is  deserving  of  respect  because  of  what  it  is,  now  and  potentially, 

it  is  difficult  to  justify  submitting  it  to  invasive  experiments,  and 

especially  difficult  to  justify  creating  it  solely  for  the  purpose  of 

experimentation.   But  even  it  this  argument  fails  to  sway  the  Board,  an- 

other one  should.   For  your   decision,  I  remind  you,  is  not  whether  in 

vitro  fertilization  should  be  permitted  in  the  United  States,  but  whether 

our  tax  dollars  should  encourage  and  foster  it.   One  cannot,  therefore, 

ignore  the  deeply  held  convictions  of  a  sizeable  portion  of  our  population 

— it  may  even  be  a  majority  on  this  issue —  that  regards  the  human  embryo 

as  protectable  humanity,  not  to  be  experimented  upon  except  for  its  own 

benefit.   Never  mind  if  these  beliefs  have  a  religious  foundation — as  if 

that  should  ever  be  a  reason  for  dismissing  them.   The  presence,  sincerity, 

and  depth  of  these  beliefs,  and  the  grave  importance  of  their  subject,  is 

what  must  concern  us.   The  holders  of  these  beliefs  have  been  very  much 

alienated  by  the  numerous  court  decisions  and  legislative  enactments  re- 

garding abortion  and  research  on  fetuses.   Many  who  by-and-large  share 

their  opinions  about  the  humanity  of  pre-natal  life  have  with  heavy  heart 

gone  along  with  the  liberalization  of  abortion,  out  of  deference  to  the 

wishes,  desires,  interests  or  putative  rights  of  pregnant  women.   But  will 

they  go  along  here  with  what  they  can  only  regard  as  gratuitous  and  willful 

assaults  on  human  life,  or  at  least  on  potential  and  salvageable  human  life, 

and  on  human  dignity?  We  can  ill  afford  to  alienate  them  further,  and  it    I 

would  be  unstatesmanlike,  to  say  the  least,  to  do  so,  especially  in  a  matter 

so  little  important  to  the  national  health  and  one  so  full  of  potential 

dangers. 

Technological  progress  can  be  but  one  measure  of  our  national  health. 

Far  more  important  is  the  affection  and  esteem  in  which  our  citizenry 

holds  its  laws  and  institutions.   No  amount  of  relieved  infertility  is 
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worth  the  further  disaffection  and  civil  contention  that  the  lifting  of 

the  moratorium  on  Federal  funding  is  likely  to  produce.   People  opposed 

to  abortion  and  people  grudgingly  willing  to  permit  women  to  obtain  elec- 

tive abortion,  at  their  own  expense,  will  not  tolerate  having  their  tax 

money  spent  on  scientific  research  requiring  what  they  regard  as  at  best, 

cruelty,  at  worst,  murder.   A  prudent  Ethics  Advisory  Board  and  a  prudent, 

and  wise  Secretary  of  Health,  Education,  and  Welfare   should  take  this 

matter  most  seriously,  and  refuse  to  lift  the  moratorium — at  least  until 

they  are  persuaded  that  public  opinion  will  overwhelmingly  support  them. 

Imprudence  in  this  matter  may  be  the  worst  sin  of  all. 

An  Afterword 

This  has  been  for  me  a  long  and  difficult  exposition.   Many  of  the 

arguments  are  hard  to  make.   It  is  hard  to  get  confident  people  to  face 

unpleasant  and  future  prospects.   It  is  hard  to  get  people  to  take  seri- 

ously such  "soft"  matters  as  lineage,  identity,  respect,  and  self-respect 

when  they  are  in  tension  with  such  "hard"  matters  as  a  cure  for  inferti- 

lity or  new  methods  of  contraception.   It  is  hard  to  talk  about  the  meaning 

o  f  sexuality  and  embodiment  in  a  culture  that  treats  sex  increasingly 

as  sport  and  that  has  trivialized  the  significance  of  gender,  marriage, 

and  procreation.   It  is  hard  to  oppose  Federal  funding  of  baby-making  in 

a  society  which  increasingly  demands  that  the  Federal  government  supply 

all  demands,  and  which — contrary  to  so  much  evidence  of  waste,  incompetence, 

and  corruption — continues  to  believe  that  only  Uncle  Sam  can  do  it.   And, 

finally,  it  is  hard  to  speak  about  restraint  in  a  culture  that  seems  to 

venerate  very  little  above  man's  o^m  attempt  to  master  all.   Here,  I  am 

afraid,  is  the  biggest  question  and  the  one  we  perhaps  can  no  longer  ask 

or  deal  with:   the  question  about  the  reasonableness  of  the  desire  to 

become  masters  and  possessors  of  nature,  human  nature  included. 

Here  we  approach  the  deepest  meaning  of  in  vitro  fertilization.   Those 

who  have  likened  it  to  artificial  insemination  are  only  partly  correct. 

With  in  vitro  fertilization,  the  human  embryo  emerges  for  the  first  time 

from  the  natural  darkness  and  privacy  of  its  o\-m  mother's  womb  where  it 

Is  hidden  away  in  mystery,  into  the  bright  light  and  utter  publicity  of 
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the  scientist's  laboratory,  where  it  will  be  treated  with  unswerving 

rationality,  before  the  clever  and  shameless  eye  of  the  raind  and  be- 

neath the  obedient  and  equally  cleve-  touch  of  the  hand.   What  does  it 

mean  to  hold  the  beginning  of  human  life  before  your  eyes,  in  your  hands — 

even  for  5  days,  for  the  meaning  does  not  depend  on  duration?  Perhaps 

the  meaning  is  contained  in  the  following  story. 

Long  ago  there  was  a  man  of  great  intellect  and  great  courage.  He 

was  a  remarkable  man,  a  giant,  able  to  answer  questions  that  no  other 

human  beings  could  answer ^ willing  boldly  to  face  any  challenge  or  pro- 

blem. He  was  a  confident  man, a  masterful  man.   He  saved  his  city  from 

disaster  and  ruled  it  as  a  father  rules  his  children,  revered  by  all. 

But  something  was  wrong  in  his  city.   A  plague  had  fallen  on  generation; 

infertility  afflicted  plants,  animals  and  human  beings.   The  man  confi- 

dently promised  to  uncover  the  cause  of  the  plague  and  to  cure  the  infer- 

tility.  Resolutely,  confidently,  he  put  his  sharp  mind  to  work  to  solve 

the  problem,  to  bring  the  dark  things  to  light.  No  secrets,  no  reticences, 

a  full  public  inquiry.   He  raged  against  the  representatives  of  caution, 

moderation,  prudence,  and  piety,  who  urged  him  to  curtail  his  inquiry; 

he  accused  them  of  trying  to  usurp  his  rightfully  earned  power,  to  replace 

human  and  masterful  control  with  submissive  reverence.   The  story  ends 

in  tragedy:   he  solved  the  problem  but,  in  making  visible  and  public  the 

dark  and  intimate  details  of  his  origins,  he  ruined  his  life,  and  that 

of  his  family.   In  the  end,  too  late,  he  learns  about  the  price  of  pre- 

sumption, of  overconf idence,  of  the  overweening  desire  to  master  and 

control  one's  fate.   In  symbolic  rejection  of  his  desire  to  look  into 

everything,  he  punishes  his  eyes  v/ith  self-inflicted  blindness.   Sophocles 

seems  to  suggest  that  such  a  man  is  always  in  principle — albeit  unwittingly- 

a  patricide,  a  regicide,  and  a  practitioner  of  incest.   We  men  of  modern 

science  may  have  something  to  learn  from  our  forebearer  Oedipus.   It  ap- 

pears that  Oedipus,  being  the  kind  of  man  an  Oedipus  is  (the  chorus  calls 

him  a  paradigm  of  man) ,  had  no  choice  but  to  learn  through  suffering.  Is 

it  really  true  that  we  too  have  no  other  choice? 



Recommendations  to  the  Ethics  Advisory  Board 

My  recommendations  are  of  two  sorts,  formal  and  substantive.   The  former 

concern  the  kinds  of  things  your  recommendations  or  guidelines  should 

contain,  the  latter  address  the  content  of  your  decisions  or  recommen- 

dations. 

I.  Formal 

A.  You  should  include  a  clear  statement  about  the  status  of  living 

human  zygotes  and  early  embryos,  and  what  such  status  might  im- 
ply for  how  they  are  to  be  treated.  The  statement  should  set 

forth  relevant  differences  between  the  human  embryos  and  (1)  non- 
human  embryos,  (2)  human  gametes,  (3)  human  organs  and  tissues, 

and  should  acknowledge  that  the  embryos  are  pre-viable  or  poten- 
tially viable. 

B.  If  you  fund  this  research,  state  clearly  and  precisely  the  pr3.n- 
ciples  justifying  -your  decision,  taking  into  account  possible 
future  uses  and  extensions  of  this  work.   The  principles  should 

provide  some  guidance  concerning:   (1)  acceptable  limits  on  pos- 
sible further  grovjth  of  embryos  in  vitro  be^'Ond  the  blastocyst 

stage;   (2)  acceptable  manipulations,  if  any,  and  unacceptable 

manipulations,  if  any.  to  be  performed  on  the  embryos;   (3)  ac- 
ceptable hosts  for  the  receipt  of  any  embryos  transferred. 

C.  If  you  d£  not  fund  this  research,  state  clearly  and  precisely 
the  principles  justifying  your  decision,  and  indicate  what  kinds 
of  things  might  lead  you  to  change  your  mind. 

D.  If  you  permit  manipulation,  invasive,  harmful  or  destructive  re- 
search on  the  early  embryos,  you  should  try  to  distinguish  and 

establish — if  you  can — the  stage  of  development  before  which 
such  research  is  acceptable  and  after  which  it  is  not,  such  that 
researchers  and  the  public  may  know  how  much  farther  we  may, 
at  present,  be  allowed  to  go.   Failure  to  do  this  can  only  be 
construed  as  your  endorsement  of  the  absence  of  any  such  limits. 

II.  Substantive 

A.   First  choice 

No  Federal  funding  for  Dr.  Soupart's  research  or  any  other  re- 
search on  human  Jri  vitro  fertilization,  embryo  culture,  and  em- 

bryo transfer.   The  reasons  include  all  of  the  following: 

(1)  Much  of  this  research  is  not  compatible  with  the  respect 
due  the  human  embryo; 

(2)  Federal  support  is  imprudent  in  the  face  of  strong  public 
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sentiment  that  regards  such  research  as  immoral; 

(3)   It  will  be  difficult  to  forestall  dangerous  present  and 

future  applications  o'  this  research  and  its  logical  ex- 
tensions, a  powerful  argument  in  this  case  because  the  stakes 

in  basic  values,  beliefs  and  mores  are  so  high; 

(A)  This  research  continues  our  unwise  preference  for  expensive, 

high-technology,  cure-oriented  approaches  to  public  health 
problems,  and,  in  its  clinical  application,  is  likely  to 

be  an  enormous  financial  burden  on  an  already  over-burdened 
Federal  health  budget; 

(5)   This  research  in  not  in  any  sense  imperative;   indeed,  it 
would  seem  to  be  of  rather  low  priority  for  Federal  health 
research  expenditure. 

B.   Second  choice 

Should  the  Board  find  the  totally  negative  judgement  unacceptable, 
I  offer  the  following  two-part  alternative: 

1.   No  Federal  support  of  human  in  vitro  fertilization  for  clin- 
ical use,  UNTIL 

a. 

b. 

c. 

Further  (and  prospective)  animal  studies  give  more  reas- 
surance that  the  offspring-to-be  will  be  at  no  increased 

risk  of  harm; 

Further  evidence  is  available  regarding  practice  and  suc- 
cesses abroad,  and  their  costs; 

Clear  guidelines  are  established  regarding  extra-marital 
uses  of  embryo  transfer. 

No  Federal  support  of  human  In  vitro  fertilization  for  re- 
search purposes,  at  least  UNTIL; 

a.  There  is  clear  evidence  that  there  are  especially  impor- 
tant and  significant  questions  for  which  animal  experi- 

mentation is  impossible. 
b.  Clear  boundaries  are  established  indicating  the  limits 

to  permissible  growth  iji  vitro,  and  measures  are  devised 
to  help  insure  that  these  limits  are  respected. 

c.  Guidelines  are  established  regarding  permissible  and  im- 
permissible sorts  of  experiments.   These  guidelines  should 

prohibit  forming  man-animal  hybrid  embryos. 

Respectfully  submitted. 

eon  R.  Kass,  M.D. 



FOOTNOTES 

1.  This  paper  has  been  prepared  for  the  Ethics  Advisory  Board  of  the 

U.S.  Departrient  of  Health,  Education,  and  Welfare.   Copyright  is  re- 

tained by  the  author,  and  any  use  of  the  paper  by  anyone  other  than  the 

Board  requires  consent  of  the  author.   Dr.  Kass  is  the  Henry  R.  Luce  Pro- 

fessor of  the  Liberal  Arts  of  Human  Biology,  The  University  of  Chicago. 

2.  LeRoy  Walters,  "Ethical  Issues  in  Human  ±n   vitro  Fertilization  and 

Research  Involving  Early  Human  Embryos,"  Report  to  the  Ethics  Advisory 

Board,  September  8,  1978. 

3.  "Making  Babies  -  the  new  biology  and  the  'old'  morality,"  The  Public 

Interest,  Number  26,  Winter,  1972,  pp.  18-56.   It  has  been  pointed  out 

to  me  by  an  astute  colleague  that  the  tone  of  the  present  article  is  less 

passionate  and  more  accommodating  (or  resigned)  than  the  first,  which 

changes  he  regards  as  an  ironic  demonstration  of  the  inexorable  way  in 

which  we  get  used  to  and  accept  our  technological  nightmares. 

A.   In  the  British  procedure,  several  eggs  are  taken  from  each  woman  and 

fertilized,  to  increase  the  chance  of  success,  but  only  one  embryo  is 

transferred  for  implantation.   In  Dr.  Soupart's  proposed  experiments,  as 

the  embryos  will  be  produced  only  for  the  purpose  of  research  and  not 

for  transfer,  all  of  them  will  be  discarded  or  destroyed. 

5.  A  perhaps  justifiable  exception  would  be  the  case  of  a  universal  plague 

on"    childbirth,  say^because  of  some  epidemic  that  fatally  attacks  all 

fetuses  Jji  utero  at  age  5  months.   Faced  with  the  prospect  of  the  end  of 

the  race,  might  we  not  condone  the  deliberate  institution  of  pregnancies 

to  provide  fetuses  for  research,  in  the  hope  of  finding  a  diagnosis  and 

remedy  for  this  catastrophic  blight? 

6.  Peter  Gwynne,  "Was  the  Birth  of  Louise  Brown  Only  a  Happy  Accident?" 
Science  Digest,  October,  1978.   Emphasis  added. 

7.  For  the  supporting  analysis  of  the  concept  of  "viability,"  see  my  arti- 
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cle,  "Determining  Death  and  Viability  in  Fetuses  and  Abortuses,"  pre- 

pared for  the  National  Commission  for  the  Protection  of  Human  Subjects 

of  Bio.tedical  and  Behavioral  Research,  published  in  Appendix:   Research 

on  the  Fetus,  U.  S.  Department  of  Health,  Education,  and  Welfare,  DHEW 

Publ.  No.  (OS)  76-128,  1975. 

8.  Some  people  have  suggested  that  the  embryo  be  regarded  like  a  vital 

organ,  salvaged  from  a  newly  dead  corpse,  usable  for  transplantation 

or  research,  and  that  its  donation  by  egg  and  sperm  donors  be  governed 

by  the  Uniform  Anatomical  Gift  Act  which  legitimates  pre-mortem  consent 

for  organ  donation  upon  death.   But  though  this  acknowledges  that  embryos 

are  not  things,  it  is  mistaken  in  treating  embryos  as  mere  organs,  there- 

by overlooking  that  they  are  early  stages  of  a  complete,  whole,  human 

being.  The  Uniform  Anatomical  Gift  Act  does  not  apply  to,  nor  should  it  be 

stretched  to  cover,  donation  of  gonads,  gametes,  and  (especially)  zygotes 

and  embryos . 

9.  There  is  a  good  chance  that  the  problen  of  surplus  embryos  may  be 

avoidable,  for  purely  technical  reasons.   Some  researchers  believe  that 

the  uterine  receptivity  to  the  transferred  embryo  might  be  reduced  during 

the  particular  menstrual  cycle  in  which  the  ova  are  obtained,  because  of 

the  hormones  given  to  induce  super-ovulation.   They  propose  that  the  har- 

vested eggs  be  frozen,  and  then  defrosted  one  at  a  time  each  month  for 

fertilization,  culture,  and  transfer  until  pregnancy  is  achieved.   By 

refusing  to  fertilize  all  the  eggs  at  once — i.e.,  not  placing  all  one's 

eggs  in  one  uterine  cycle — there  will  not  be  surplus  embryos,  but  at  most 

only  surplus  eggs.   This  change  in  the  procedure  would  make  the  demise 

of  unimplanted  embryos  exactly  analogous  to  the  "natural"  embryonic  loss 

in  ordinary  reproduction. 

10.  There  is  in  the  literature  on  interventions  in  reproduction,  no  more 

confused  or  confusing  matter  than  the  meanings  of  "nature"  or  "the  natural," 

and  its  significance  for  the  ethical  issues.   Its  importance  is  unfortu- 

nately matched  only  by  the  sloppiness  of  the  treatment  in  most  of  the 
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literature,  including,  I  must  add,  in  my  o\v-n  published  writings.   It 

may  be  as  much  a  mistake  to  claim  that  the   "the  natural"  has  no  moral 

force  as  to  suggest  that  the  natural  way  is  best,  because  natural.   Though 

shallow  and  slippery  thought  about  nature,  and  its  relation  to  "good," 

is  a  likely  source  of  these  confusions,  the  nature  of  nature  may  itself 

be  elusive,  making  it  difficult  even  for  careful  thought  to  capture  what 

is  natural. 

11.  An  unmarried  woman  in  Dearborn,  Michigan,  offered  to  bear  a  child 

for  her  married  friend,  infertile  because  of  a  hysterectomy.   She  was 

impregnated  by  artificial  insemination  using  semen  produced  by  her 

friend's  husband,  his  wife  performing  the  injection.   The  threesome 

lived  together  all  during  the  pregnancy.   The  child  was  delivered  at 

birth  by  the  biological-and-gestational  mother  to  the  wif e-and-rearing- 

mother.   The  first  (pregnancy)  mother  reports  no  feelings  of  attachment 

to  the  child  she  carried  and  bore.   Everyone  is  reportedly  delighted 

with  the  events.   The  trio  has  publicized  its  accomplishment  and  is 

reported  to  be  considering  selling  rights  to  the  story  for  a  TV  show,  a 

book  and  a  movie.   Their  attorney  has  been  swamped  with  letters  reques- 

ting similar  surrogate  "mothers."   (American  Medical  News,  July  28, 

1978,  pp.  11-12) 

12.  There  are  today  numerous  suits  pending,  throughout  the  United  States, 

because  of  artificial  insemination  with  donor  semen  (AID) .  Following  di- 

vorce, the  ex-husbands  are  refusing  child  support  for  AID  children,  claim- 

ing minimally,  no  paternity,  or  maximally,  that  the  child  was  the  fruit 

of  an  adulterous  "union."   In  fact,  a  few  states  still  treat  AID  as  adul- 

tery.  Other  suits,  such  as  the  following  bizarre  instance,  reveal  the 

Importance  of  preserving  the  anonymity  of  the  semen-donor.   A  woman  wanted 

to  have  a  child,  but  abhorred  the  thought  of  marriage  or  of  sexual  rela- 

tions with  men.   She  learned  a  do-it-yourself  technique  of  artificial  in- 

semination, and  persuaded  a  male  acquaintance  to  donate  his  semen.   Now, 

some  ten  years  after  this  virgin's  birth,  the  case  has  gone  to  court. 

The  semen  donor  is  suing  for  visitation  privileges,  to  see  his  son. 
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13.  To  those  who  point  out  that  the  bond  between  sexuality  and  procrea- 

tion has  already  been  effectively  and  prer.anently  cleaved  by  "the  pill," 

and  that  this  is  therefore  an  idle  worry  in  the  casB  of  iii  vitro  fertili- 

zation, it  must  be  said  that  the  pill  provides  only  sex  without  babies. 

Now  the  other  shoe  drops:   babies  without  sex. 

lA.   Science  202:5,  October  6,  1978. 

15.  See  "Making  Babies  -  the  new  biology  and  the  'old'  morality,"  pp. 

19-20.   See  also  my  "Regarding  the  End  of  Medicine  and  the  Pursuit  of 

Health,"  The  Public  Interest,  Number  40,  Summer,  1975,  especially  pp. 

11-18,  and  33-35. 

16.  There  has  been  much  objection,  largely  from  the  scientific  community, 

to  the  phrase  "test-tube  baby."  More  than  one  commentator  has  deplored 

the   exploitation  of  its  "flesh  creeping"  connotations.   They  point  out 

that  a  flat  petri-dish  is  used,  not  a  test-tube — as  if  that  mattered — 

and  that  the  embryo  spends  but  a  few  days  in  the  dish.   But  they  don't 

ask  why  the  term  "test-tube  baby"  remains  the  popular  designation,  and 

whether  it  does  not  embody  more  of  the  deeper  truth  than  a  more  accurate, 

laboratory  appellation.   If  the  decisive  difference  is  between  "in  the 

womb"  or  "in  the  lab,"   the  popular  designation  conveys  it  (see  'Afterword', 

below).   And  it  is  also  right  on  target,  and  puts  us  on  notice,  if  the 

justification  for  the  present  laboratory  procedures  tacitly  also  justifies 

the  future  extensions,  including  full  ectogenesis — say,  if  that  were  the 

only  way  a  womb-less  woman  could  have  a  child  of  her  own,  without  renting 

a  human  womb  from  a  surrogate  bearer. 

17.  This  figure  is  calculated  from  estimates  that  between  10-15%  of  all 

couples  are  involuntarily  infertile,  and  that  in  more  than  half  of  these 

cases  the  cause  is  in  the  female.   Blocked  oviducts  account  for  perhaps 

20%  of  the  female  causes  of  infertility.   Perhaps  50%  of  these  women 

might  be  helped  to  have  a  child  by  means  of  reconstructive  surgery  on 

the  oviducts;   the  remainder  could  conceive  only  with  the  aid  of  labora- 

tory fertilization  and  embryo  transfer.   These  estimates  do  not  include 
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(1)  additional  candidates  with  uterine  disease  (who  could  "conceive"  only  by 

embryo  transfer  to  surrogate-gestators) , (ii)  those  with  ovarian  dys- 

function who  would  need  egg  donation  as  well,  and  (iii)  that  growing  popu- 

lation of  women  who  have  had  tubal  ligations  and  who  could  later  turn  to 

in  vitro  fertilization.   It  is  also  worth  noting  that  not  all  the  in- 

fertile couples  are  childless;  indeed,  a  surprising  number  are  seeking 

to  enlarge  an  existing  family. 





ATTACHMENT     DR.  KASS  Paper 

Footnotes 

1.  This  paper  has  been  prepared  for  the  Ethics  Advisory  Board  of  the  U.S. 

Department  of  Health,  Education,  and  Welfare.   Copyright  is  retained  by 

the  author,  and  any  use  of  the  paper  by  anyone  other  than  the  Board 

requires  consent  of  the  author.   Dr.  Kass  is  the  Henry  R.  Luce  Professor 

of  the  Liberal  Arts  of  Human  Biology,  the  University  of  Chicago. 

la.  LeRoy  Walters,  "Ethical  Issues  in  Human  in  vitro  Fertilization  and 

Research  Involving  Early  Human  Embryos,"  Report  to  Ethics  Advisory 

Board,  September  8,  1978. 

2.  "Making  babies  -  the  new  biology  and  the  "old"  morality." 

The  Public  Interest,  Number  26,  Winter,  1972,  pp.  18-56.   See  especially 

pp.  18-23,  32-39,  45  (par.  2)  -56. 

3.  Several  eggs  are  taken  from  each  woman  and  fertilized,  to  increase  the 

chances  of  success. 

4-.  A  perhaps  justifiable  except  on  would  be  the  case  of  a  universal  plague 

on  child  birth,  say  because  of  some  epidemic  that  fatally  attacks  all 

fetuses  in  Utero  at  age  5  months.   Faced  with  the  prospect  of  the  end 

of  the  race,  might  we  not  condone  the  deliberate  institution  of  pregnancies 

to  provide  fetuses  for  research,  in  the  hope  of  finding  a  diagnosis  and 

remedy  for  this  catastrophic  blight? 

5.   Peter  Gwynne,  "Was   the  Birth  of  Louise  Brown  Only  a  Happy  Accident?" 

Science  Digest,  October,  1978. 
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6.  For  the  supporting  analysis  of  the  concept  of  "viability,"  see  my 

article,  "Determining  Death  and  Viability  in  Fetuses  and  Abortuses," 

prepared  for  the  National  Commission  for  the  Protection  of  Human 

Subjects  of  Biomedical  and  Behavioral  Research,  published  in  Appendix 

Research  on  the  Fetus ,  U.S.  Department  of  Health,  Education,  and  Welfare, 

DHEW  Publ.  No.  (05)  76-128,  1975. 

7 .  There  is ,  in  the  literature  on  interventions  in  reproduction ,  no  more 

confused  or  confusing  matter  than  the  meanings  of  "nature"  or  "the 

nat\iral,"  and  its  significance  for  the  ethical  issues.   Its  importance 

is  unfortunately  matched  only  by  the  sloppiness  of  its  treatment  in 

most  of  the  literature,  including,  I  must  add,  im  my  own  published 

writings.   LeRoy  Walters'  discussion  of  the  literature  on  this  question 

Cop,  cit.,  pp.  8-10)  points  to  -  -  and  illustrates  -  -  how  much  more 

thought  and  clarity  are  needed  about  "the  natural." 
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IN  VITRO  FERTILIZATION:   SENSE  AND  NONSENSE^ 

Although  the  literature  on  in  vitro  fertilization  (IVF)  is 

slim,  it  is  fattening  fast,  and  the  ethical  issues  associated  with 

the  use  of  this  technique  are  now  the  focus  of  debates  in  small  pro- 

fessional circles,  widespread  public  hearings  under  the  auspices  of 

the  federal  government,  and  just  about  everything  between.   We  have 

a  clear  picture  of  what  the  technique  is,  what  can  be  don6  with  it 

in  the  near  future,  and  what  further  information  about  the  effects 

of  its  use  we  would  like  to  have.   We  also  have  a  clear  picture  of 
2 what  ethical  issues  are  involved  m  the  current  debates.    What  is 

primarily  unclear  is  how  to  resolve  those  issues  or,  failing  their 

resolution,  how  to  set  public  policy  regarding  IVF  notwithstanding 

the  likely  continuation  of  unresolved  ethical  debate. 

My  objective  here  is  to  contribute  to  that  process  of  policy 

formulation  by  calling  attention  to  a  few  issues  that  have  heretofore 

been  neglected  in  the  literature,  and,  primarily,  by  discussing  the 

difference  between  good  and  bad  arguments  in  the  on-going  debate. 

I  will  offer  some  concluding  remarks  about  what  I  believe  the  policy 

of  the  federal  government  should  be  in  regard  to  IVF  in  both  clinical 

and  experimental  settings,  but  those  remarks  will  be  offered  at  less 

length  and  with  less  confident  conviction  than  the  intervening  dis- 

cussion of  good  and  bad  arguments. 

1.   The  status  of  the  embryo.   There  is  a  crucial  conceptual 

distinction,  too  often  lost  sight  of,  between  facts  that  we  may  seek 



to  discover  and  decisions  that  we  need  to  make.   What  function  a 

particular  enzyme  serves  is  a  fact.   If  we  wish  to  know  that  fact, 

we  seek  to  discover  it  through  an  appropriate  program  of  research. 

Contrast  that  situation  with  the  question  of  when  a  young  person 

becomes  an  adult.   That  a  young  person  warrants  classification  as  an 

adult  *at  13  or  at  18  or  21  is  not  a  fact  to  be  discovered  through 

research  in  biology,  physiology,  psychology,  or  anything  else.   It 

is  a  result  of  social  policy,  a  decision  of  the  body  politic.   This 

distinction  between  facts  and  decisions  seems  clear  and  straightfor- 

ward, yet  sometimes  the  two  categories  become  confused.   Perhaps  the 

most  widely  known  example  of  such  confusion  has  to  do  with  the 

definition  of  death.   There  has  been  a  great  deal  of  recent  discussion 

about  when  death  may  be  said  to  have  occurred.   Some  of  that  discussion 

proceeds  on  the  apparent  misconception  that  the  true  criterion  of 

death  is  a  fact  to  discover.   Yet  what  the  appropriate  criterion  of 

death  should  be  in  clinical  situations  is  not  a  fact  to  discover,  it 

3 
is  a  social  policy  to  make.    That  is  one  reason  why  the  results  of 

such  discussions  are  somewhat  unstable  --  why  the  question  of  the 

criterion  of  death  is  a  subject  of  on-going  dispute;  the  factors  that 

go  into  justifying  a  social  policy  decision  are  always  open  to  review 

and  to  argument. 

In  the  debate  about  IVF,  much  attention  is  focused  on  the  ques- 

tion of  the  status  of  the  embryo  —  both  the  embryo  that  is  implanted 

and  the  embryo  that  is  dealt  with  in  some  other  way.   Inevitably 

questions  arise  of  whether  or  not  such  embryos  are  persons  or, 

persons  or  not,  are  the  bearers  of  rights.   These  are  not  questions 



of  fact,  but  like  the  question  of  the  criterion  of  death,  are  questions 

requiring  the  setting  of  a  social  policy. 

To  say  of  such  questions  that  they  are  questions  of  policy  is 

not  to  say  that  the  answers  are  unconstrained.   There  are  clear  cases 

of  life  and  of  death;  the  question  arises  --  and  a  policy  is  needed  — 

only  in  those  cases  at  the  margin  where  some  physiological  systems 

still  function  while  others  are  irretrievably  lost.   So  the  range 

within  which  decision  can  be  made  is  rather  narrow.   Similarly,  the 

questions  of  what  to  count  as  a  person  and  what  to  count  as  a  bearer 

of  rights  require  decision  only  within  a  circumscribed  range  —  the 

cases  at  the  margins  of  personhood.   Such  cases  are  of  various  sorts  -- 

the  anacephalic  newborn,  the  linguistically  proficient  primate,  the 

embryo . 

The  setting  of  policy  on  the  question  of  humanization,  of  what 

counts  as  a  person,  can  go  awry,  as  it  did  in  the  context  of  American 

slavery.   That  institution  was  justified  by  some  defenders  on  the 

grounds  that  slaves,  though  humanoid,  were  not  persons.   Their  criterion 

of  personhood,  facile  and  self-serving,  was  based  on  an  irrelevant 

characteristic  —  skin  color  —  and  hence  was  simply  erroneous.   There 

was  nothing  marginal  about  the  humanity  of  kidnapped  Africans.   But 

to  say  that  American  slavelords  made  the  decision  wrongly,  indefensibly, 

is  not  to  undermine  the  view  that  what  is  to  count  as  a  person  is, 

at  the  margin,  still  a  policy  decision  to  make.   The  point  is  that 

it  must  be  made  on  a  morally  relevant  basis. 

I  will  not  rehearse  here  the  extensive  debate  about  the  person- 

hood of  embryos  and  fetuses,  a  debate  that  has  been  fueled  by  intense 



division  of  sentiment  about  abortion.   Rather,  I  will  simply  sketch 

the  conclusions  that  seem  to  me  to  provide  the  most  defensible  basis 

for  public  policy,  as  contrasted  with  personal  moral  choice. 

Surely  the  concept  of  a  person  involves  in  some  fundamental  way 

the  capacity  for  sentience,  for  an  awareness  of  sensations  at  the  very 

least.   In  the  normal  case,  of  course,  there  is  much  more.   There  is 

self -awareness,  capacity  for  reflection,  a  sense  of  others  and  of 

relationships  between  self  and  others.   So  the  condition  of  sentience 

is  a  very  weak  one,  a  necessary  condition  for  personhood,  but  far  from 

a  sufficient  condition. 

No  one  seriously  contends  that  embryos  are  sentient,  that  they 

are  capable  of  even  the  slightest  awareness  of  pleasure  or  pain.   Of 

course,  if  all  goes  well,  they  will  develop  into  people,  and  it  is  on 

that  potential  that  the  case  for  personhood  largely  rests. 

The  idea  of  potential  is  a  tricky  one.   We  often  hear  encomiums 

to  it;  individuals  should  have  the  opportunity  to  fulfill  their  poten- 

tial, it  is  somehow  grounds  for  disappointment  when  someone  fails  to 

live  up  to  his  potential,  and  the  like.   But  that  is  all  very  sloppy 

talk.   For  some  potentials  are  desirable  and  others  are  not.   He  who 

has  the  potential  to  be  Sherlock  Holmes  has  the  potential  to  be  a  master 

criminal;  she  who  has  the  manual  dexterity  for  neurosurgery  perhaps 

has  the  potential  to  be  a  leading  pickpocket  as  well.   Further,  he  who 

has  the  potential  to  be  a  weight-lifter  and  to  be  a  ballet  dancer 

must  choose  between  them;  what  advances  one  potential  interferes  with 

the  other.   So  aphorisms  about  potential  are  eliptical;  in  fact,  they 

are  eliptical  for  tautologies.   It  is  good  to  advance  those  potentials 



that  it  is  good  to  advance. 

Even  if  it  is  true  that  people  should  be  allowed,  encouraged, 

or  assisted  in  living  up  to  some  of  their  more  desirable  potentials, 

we  cannot  use  that  principle  in  defense  of  a  claim  that  embryos  have 

personhood  or  rights,  since  that  principle  is  about  the  potentials  of 

persons  —  and  whether  embryos  should  be  accorded  the  status  of 

persons  is  precisely  the  point  in  question.   It  is  not  at  all  obvious 

that  rights  should  accrue  to  an  object  just  because  it  has  the  poten- 

tial, assuming  that  all  goes  well,  to  become  a  person  at  some  later 

time.   Indeed,  the  unfertilized  human  egg,  like  the  embryo,  has  the 

potential  to  become  a  person  if  all  goes  well.   And  no  one  has  argued 

that  each  unfertilized  egg,  or  each  spermatozoon  for  that  matter,  be 

accorded  personhood  or  rights.   One  does  hear  it  said  of  the  embryo 

that  it  has  not  merely  the  potential  to  become  an  adult  person,  but 

the  potential  to  become  a  particular  adult  person.   Its  genetic 

identity  is  complete;  it  is  already  a  unique  individual.   That  does 

distinguish  it  from  spermatazoa  and  ova  in  isolation.   But  that  does 

not  distinguish  embryos  from  unjoined  pairs  of  sperm  and  egg.   That 

no  union  has  yet  occurred  does  not  alter  the  fact  that  any  pair  of 

sperm  and  egg  have  the  potential,  if  all  goes  well,  to  become  a 

genetically  specific  adult  person.   The  point  of  conception  may  be, 

for  some,  a  convenient  place  to  draw  the  line,  but  there  should  be  no 

mistake  about  the  fact  that  it  is  drawn  there  for  convenience.   That 

is  no  less  "arbitrary"  a  choice  than  the  choice  to  draw  the  line  later, 

which  on  grounds  of  policy  considerations  it  may  make  better  sense 

to  do. 



If  we  come  at  the  problem  from  the  other  end,  we  cannot  help 

but  be  struck  by  the  similarity  between  infants  and  late  stage  fetuses. 

Indeed,  the  late  stage  fetus  is  not  only  clearly  sentient,  reacting 

to  stimuli  in  its  environment.   In  many  or  most  cases  it  already 

holds  a  place,  as  a  specific  though  as  yet  unseen  individual,  in  a 

network  of  human  emotions  and  expectations.   In  most  respects  it  is 

like  a  child,  and  utterly  unlike  an  embryo. 

For  my  part,  the  onset  of  the  capacity  for  sentience  marks  a 

qualitative  change  in  the  development  of  the  fetus.   From  that  point 

forward,  what  we  do  in  regard  to  it  nay  cause  it,  as  a  present  actual- 

ity, to  suffer  harm.   Surely  this  is  a  morally  significant  factor, 

though  of  course  it  is  not  the  only  one,  and  may  often  not  be  a 

dominant  one.   It  is  an  empirical  question  of  neurological  development 

when  that  change  occurs;  it  happens  sometime  prior  to  quickening  but 

well  after  the  embryonic  stage.   That  we  have  no  word  for  this  event, 

this  point  in  the  series  of  events  that  includes  conception,  quickening, 

and  birth,  reflects  only  the  fact  that  we  have  not  historically  invested 

it  with  much  significance.   It  is  not  necessarily  any  the  less  signifi- 

cant for  that. 

The  later  it  is  in  its  development,  the  more  seriously  v/e  should 

'  take  a  fetus  as  a  person  in  the  making.   I  see  no  reason  for,  and  no 

possibility  of,  holding  to  a  clear  cut  distinction  between  the  non- 

person  and  the  person  in  this  regard  as  if  personhood  snaps  into  place 

in  an  instant,  instead  of  emerging  organically  out  of  a  developmental 

process.   That  emergence,  I  suggest,  begins  to  have  moral  force  with 

the  onset  of  fetal  sentience.   In  any  case,  I  know  of  no  persuasive 



arguments  for  the  position  that  the  most  reasonable  social  policy 

is  to  accord  the  embryo  the  status  of  a  person. 

2.   Doing  harm.   Some  discussions  of  the  ethics  of  IVF  focus 
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on  the  prospect  of  harming  embryos  as  a  result  of  IVF.    It  is  v;orth 

noting  that  sometimes  events  can  be  properly  understood  —  even 

properly  described  —  only  in  retrospect.   If  a  physician  damages  an 

embryo  with  the  subsequent  result  being  the  birth  of  a  malformed 

child,  that  embryo  at  the  time  of  the  damage,  because  of  its  subsequent 

historical  connection  with  the  child,  has  a  different  status  than  it 

would  have  had  if  it  had  only  been  used  in  short  term  research.   Further, 

that  physician's  action  bears  a  different  relationship  to  the  interests 

of  persons.   If  a  physician  negligently  or  willfully  damages  an  embryo 

which  as  a  result  later  develops  into  a  malformed  person,  it  is 

appropriate  to  say  that  the  physician's  action  at  the  time  constituted 

an  injury  to  someone,  with  all  that  entails  about  culpability  and 

liability.   But  if  the  embryo  does  not  develop  to  the  point  at  which 

substantial  personhood  has  emerged,  it  will  likely  be  inappropriate 

to  say  that  the  physician's  action  was  an  instance  of  damaging  someone  — 

however  open  to  criticism  it  might  be  on  other  grounds.   In  some 

situations,  we  cannot  be  completely  clear  about  the  status  of  an  event 

or  action  without  taking  into  consideration  some  of  the  subsequent 

resulting  events. 

There  is  a  likelihood  of  unknown  magnitude  that  some  children 

born  as  a  result  of  clinical  IVF  will  be  defective.   The  defects  may 

or  may  not  result  from  the  use  of  IVF.   There  are  two  extreme  views 

about  responsibility  related  to  such  defects.   The  first  view  suggests 
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a  sort  of  strict  liability.   Thus,  Tabitha  Powledge,  in  an  article 

basically  sympathetic  to  the  clinical  use  of  IVF,  writes: 

What  should  be  made  completely  clear  to  people  contem- 
plating in  vitro  fertilization  is  that  there  is  risk, 

if  of  magnitude  unknown  at  the  moment.   Advance 
arrangements  —  especially  financial  ones  —  should 
be  made  for  coping  with  a  malformed  baby.^ 

On  this  view,  one  who  wishes  to  proceed  with  this  sort  of  undertaking 

must  virtually  post  bond  against  the  possibility  of  defect.   The 

opposite  view,  that  of  a  kind  of  strict  immunity,  is  suggested,  though 

not  advocated,  by  LeRoy  Walters.   He  asks: 

Would  one  want  to  exclude  all  products  of  in  vitro 
fertilization  from  the  class  of  subjects  eligible  for 
compensation  —  at  least  for  injuries  apparently 
caused  by  the  IVF  and  embryo  transfer  procedure?^ 

On  this  view  there  is  a  certain  risk  present  in  any  sort  of  reproduc- 

tion, and  physicians  should  have  no  responsibility  for  untoward  conse- 

quences. 

Both  views  seem  clearly  wrong.   In  the  clinical  use  of  IVF, 

negligence  is  possible,  and  there  is  no  reason  to  provide  immunity 

to  those  whose  negligence  or  possibly  even  willful  malfeasance  lead 

to  disastrous  consequences.   Of  course,  damage  or  defect  are  not 

themselves  proof  of  any  culpability,  and  hence  it  would  require  strong 

evidence  to  support  a  claim  that  there  was  liability  associated  with 

a  defective  birth. 

On  the  other  side,  there  seems  no  adequate  reason  to  consider 

our  commitment  to  defective  IVF  neonates,  whether  the  defect  is  IVF 

related  or  not,  to  be  any  different  from  our  commitment  to  defective 

neonates  generally.   There  is  risk  in  the  normal  pregnancy,  and  in 

some  cases  it  is  known  in  advance  for  genetic  or  other  reasons  that 



there  is  heightened  risk,  yet  we  do  not  require  the  posting  of  bond. 

Perhaps  it  may  be  said  that  we  do  so,  albeit  inadequately,  collectively 

through  the  existence  of  public  institutions  for  custodial  care,  medical 

insurance  programs,  and  other  social  constructs.   If  that  suffices  for 

other  cases,  it  should  suffice  for  IVF  cases.   If  not,  the  inadequacies 

have  no  dependence  on  problems  essentially  associated  with  IVF.   In 

fact,  the  treatment  of  seriously  defective  newborns  is  a  particularly 

difficult  problem.   R.  Duff  and  A.  G.  M.  Campbell,  in  their  courageous 

and  forthright  discussion  of  the  deliberate  termination  of  life  in 

cases  of   neonatal  monstrosity,  remind  us  of  the  difficulty  of  this 

issue,  which  far  transcends  the  problems  particularly  associated  with 

IVF.^ 

Professor  Paul  Ramsey,  the  leading  Cassandra  among  the  commenta- 

tors on  IVF,  makes  much  of  a  principle  he  calls  one  of  "the  received 
Q 

principles  of  medical  ethics,"  the  principle  "Do  no  harm."    It  is 

not  obvious  how  one  should  interpret  that  principle.   Taking  it  literally 

is  indefensible,  since  physicians  cannot  avoid  doing  harm  to  some  extent, 

and  it  is  futile  at  best  to  admonish  people  not  to  do  what  they  cannot 

avoid  doing.   What  are  some  possible  interpretations  of  the  principle 

that  are  more  plausible?   (a)  "Intend  no  harm."   That  interpretation 

makes  no  useful  distinctions  for  us.   None  of  the  proponents  of  IVF 

in  research  or  therapy  intend  harm.   (b)  "Do  no  harm  on  balance,  all 

things  considered."   This  interpretation  is  little  better.   Only 

thoroughly  incompetent  physicians  do  more  harm  than  good.   They  exist, 

but  that  is  a  problem  unrelated  to  our  present  concerns.   (c)  "Risk 

no  harm."   This  interpretation  would  shut  down  the  major  portion  of 
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medical  practice.   Physicians  unavoidably  risk  harm  in  nearly  all 

they  do. 

In  sum,  the  principle  "Do  no  harm,"  which  is  much  lauded  in  the 

literature  and  on  which  Professor  Ramsey  bases  a  good  deal  of  his 

argumentation,  is  discredited  by  serious  reflection.   Physicians 

do  harm,  and  in  enormous  amounts.   One  Public  Health  Service  official 

has  estimated  that  one  hospital  day  in  seven  is  a  result  of  some 

9 
iatrogenic  illness  or  injury.    But  the  harm  that  physicians  do  is 

often  an  essential  part  of  the  good  that  they  do.   A  principle,  if 

it  is  to  be  useful  in  support  of  an  argument,  must  help  us  make  dis- 

tinctions.  The  "Do  no  harm"  principle  fails  to  meet  this  standard, 

however  useful  it  may  be  in  engendering  an  aura  of  beneficence  within 

and  about  the  medical  community. 

Professor  Leon  Kass  also  makes  much  of  the  "Do  no  harm"  princi- 

ple in  his  gloomy  discussions  of  IVF.   Referring  to  it  as  "the  minimal 

principle  of  medical  practice",  he  has  cited  it  in  an  argument  to  the 

effect  that  research  in  IVF  should  be  suspended  until  the  safety  of 

such  research  is  totally  assured.     Such  a  moratorium,  however, 

would  in  fact  be  a  categorical  prohibition,  not  just  on  IVF  research 

or  therapy,  but  on  medical  research,  and  indeed,  on  most  medical 

therapy  in  general.   For  where  there  is  research,  there  is  necessarily 

ignorance.   In  the  absence  of  ignorance,  it  would  not  be  possible  to 

conduct  research  at  all.   And  where  there  is  ignorance,  there  is 

always  risk.     To  insist  on  a  criterion  of  assured  safety  is  to  insist 

on  the  absence  of  risk,  and  to  do  that  is  to  insist  on  the  absence 

of  research  altogether.   Further,  since  medical  therapy  is  almost 
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always  an  experiment  on  the  patient,  clinical  intervention  is  almost 

never  risk-free,  and  would  also  be  prohibited  by  a  policy  that  bases 

a  no-risk  standard  on  the  "Do  no  harm"  principle.   Professor  Kass 

anticipates  this  objection,  but  his  effort  to  thwart  it  misses  the 

mark.   For  his  discussion  shifts  at  that  point  to  questions  of  consent, 

which,  he  rightly  observes,  the  IVF  embryo  cannot  provide.   But  he 

says  nothing  to  illuminate  the  mystery  of  why  consent  or  its  absence 

are  even  relevant  to  the  justifiability  of  risk  when  the  minimal 

principle  of  medical  practice  categorically  prohibits  doing  harm. 

This  quest  for  assurance  is  futile.   It  is  futile  in  epistemology , 

futile  in  ethics,  and  futile  in  research  and  therapy.   As  A.  J.  Ayer 

points  out  in  discussing  the  concept  of  rationality,  it  is  not  irra- 

tional to  accept  less  than  total  assurance.   What  is  irrational  is  to 

12 insist  on  a  guarantee  where  none  can  be  forthcoming. 

The  problem  then  is  not  to  avoid  risk  absolutely,  but  to  make 

one's  peace  with  the  fallibility  of  judgment  and  of  action,  and  to 

begin  to  make  discriminations  among  risks  and  harms.   The  issue  that 

must  be  addressed  is  that  of  which  risks  are  worth  undertaking,  and 

which  harms  worth  enduring,  for  which  purposes. 

3.   Slippery  slopes .   Laced  through  the  literature  of  objection 

to  IVF  therapy  and  research  is  what  has  variously  been  called  the 

slippery  slope  argument,  the  camel's  nose  in  the  tent  argument.   As 

a  skier,  I  prefer  to  think  of  it  as  the  slippery  slope  argument.   The 

structure  of  the  argument  is  surely  familiar:   once  one  starts  sliding 

down  a  slippery  slope,  things  get  out  of  control.   There  is  no  stopping; 

disaster  awaits  us.   To  my  knowledge,  no  skier  thinks  the  argument  is 
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good.   Fortunately,  it  is  possible  to  start  down  a  slippery  slope  and 

then  to  stop.   If  that  were  not  possible,  a  major  recreational  industry 

would  shut  down  at  once. 

Professor  Ramsey's  apocalyptic  prose  assures  us  of  disaster. 

He  claims  that  such  measures  as  artificial  insemination  and  in  vitro 

fertilization  are  the  first  steps  down  the  garden  path,  the  first  bits 

of  skid  down  the  slippery  slope;  and  there  is  in  Ramsey's  view  no 
13 

slowing  up,  no  turning  back.     But  whether  that  view  is  reasonable 

or  not  is  surely  a  straightforwardly  empirical  question.   Some  processes 

are  such  that,  once  begun,  it  is  difficult  or  impossible  to  stop  them. 

Others  are  not,  and  it  is  always  an  empirical  question  which  sort  we 

are  talking  about  in  any  given  instance. 

I  will  not  attempt  to  ski  down  the  Schilthorn,  though  I  have 

seen  others  do  it.   I  will  not  attempt  it,  because  my  descent,  once 

begun  on  that  insanely  precipitous  slope,  would  surely  terminate  only 

in  disaster  below.   I  might  as  well  attempt  to  ski  to  safety  from  a 

plane  in  flight.   Given  my  sking  ability,  the  slippery  slope  argument 

against  my  attempting  that  slope  is  sound.   Yet  I  can  easily  handle 

some  slopes  that  beginning  skiers  properly  shun.   It  is  a  question 

of  control  and,  in  part,  of  judgment. 

Is  the  slippery  slope  argument  against  IVF  a  good  one?   It  is 

not  enough  to  show  that  disaster  can  be  expected  if  the  process  is 

not  controlled.   A  man  walking  East  in  Omaha  will  drown  in  the  Atlantic 

if  he  does  not  stop.   The  slippery  slope  argument  against  IVF  must 

also  rest  on  evidence  about  the  likelihood  that  judgment  and  control 

will  be  exercised  responsibly.   Here  is  where  Ramsey's  argument 

collapses;  he  describes  disaster,  and  rests  his  argument  on  the 
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impressively  pessimistic  assumption  that  such  unhappy  outcomes  as 

are  possible  will  surely  occur.   But  there  is  no  reason  to  take  such 

a  position  seriously.   Collectively,  we  do  have  a  significant  capacity 

to  exercise  judgment  and  control.   We  have  not  always  done  so  as  well 

as  one  might  hope,  but  our  record  is  actually  rather  good  in  regard 

to  questions  that  arise  in  respect  to  medical  treatment  and  research. 

Consider,  as  a  case  in  point,  the  vexsome  problem  of  abortion.   Some 

opponents  of  a  liberal  abortion  law  argued  against  a  liberalization 

on  the  ground  that  once  we  allow  the  killing  of  fetuses,  no  way  can 

be  found  to  stop  the  slide  down  the  slippery  slope.   If  we  sanction 

abortion,  even  where  amniocentesis  reveals  a  defect  like  trisomy  21, 

there  is  no  justification  for  not  sanctioning  infanticide  as  well. 

For  gross  malformation  is  a  feature  of  neonatal  intensive  care,  and 

if  we  would  sanction  aborting  a  fetus  on  the  grounds  that  it  is  going 

to  be  seriously  defective,  why  not  sanction  infanticide  on  the  grounds 

that  the  child  actually  has  the  dreaded  defect?   Further,  such  infanti- 

cide is  just  a  short  skid  away  from  the  killing  of  those  judged  socially 

useless,  so  that  if  one  sanctions  early  term  abortions  even  in  cases 

of  demonstrable  defect,  one  has  irretrievably  opened  the  floodgates 

to  the  selective  slaughter  of  anyone  in  social  disfavor. 

It  is  clear  that  no  such  disaster  has  ensued.   A  process  of 

social  policy  determination  has  exercised  judgment.   It  is  a  judgment 

that  has  made  a  lot  of  people  on  both  sides  unhappy,  but  it  is  none- 

theless a  judgment  that  makes  clear  that  we  can  stop  a  process  once 

we  have  begun  it.   Anyone  who  has  ever  had  a  haircut  should  know  that, 

too. 
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There  are  many  other  examples  of  our  capacity  to  exercise  judg- 

ment.  Consider  Willard  Gaylin's  concept  of  the  neomort  --  the 

irretrievably  comatose  individual  declared  dead  but  kept  respirating  — 

quasi-alive  —  with  artificial  life  support  systems  in  order  to  be 
14 

used  as  an  organ  bank  or  research  subject.     The  only  significant 

social  consequence  of  that  notion  so  far  is  that  it  prompted  Robin  Cook 
15 

to  write  the  novel  Coma.     It  certainly  has  not  resulted  in  any  change 

in  attitude  toward  the  treatment  of  terminally  ill  patients.   Or 

consider  an  experiment  in  language  acquisition  and  early  child  develop- 

ment.  We  could  learn  a  great  deal  by  raising  some  children  in  strict 

isolation  from  all  linguistic  input  for  three  or  four  years,  and  then 

immersing  them  in  a  highly  verbal  environment.   No  one  denies  that 

would  be  a  scientifically  sound  and  useful  experiment,  but  nobody 

proposes  doing  it.   We  do  not  and  will  not  do  such  experiments  because 

we  have  the  capacity  to  judge  that  on  ethical  grounds  they  are  inde- 

fensible.  Andre  Hellegers  and  Richard  McCormick  are  right  when  they 

speak  of  "benefits  we  can  never  enjoy  because  we  cannot  get  them 

without  being  unethical."     There  is  a  difference,  despite  the  fears 

of  the  pessimists,  between  what  we  could  do  and  what  we  do,  and  that 

difference  is  to  a  large  extent  due  to  our  capacity  for  judgment. 

It  is  important  to  note  that  with  regard  to  IVF  applications, 

we  do  not  face  any  single  slippery  slope  argument.   Rather,  there  are 

several.   There  is  the  argument  that  clinical  IVF  poses  a  threat  to 

marriage  and  the  family,  or  to  mankind's  self-image,  and  there  is  the 

quite  separate  argument  that  IVF  research  will  lead  to  experimentation 

of  an  ethically  undesirable  sort  on  late-stage  fetuses.   Each  such 
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consideration  involves  an  empirical  assessment  of  the  likelihood  that 

sound  judgment  will  prevail  as  well  as  an  assessment  of  the  magnitude 

of  the  disaster  that  will  ensue  if  it  does  not.  I  will  return  to  one 

of  these  arguments  below. 

Finally  it  is  important  to  acknowledge  a  point  about  slippery 
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slope  arguments  emphasized  by  Dr.  Kass.     The  likelihood  of  the 

subsequent  e:xercise  of  judgment  and  restraint  may  largely  depend  on 

the  principles  that  are  used  to  justify  first  steps.   If  early  terra 

abortion  were  justified  by  the  principle  that  parents  enjoy  absolute 

dominion  over  their  issue,  the  adoption   of  that  principle  would  already 

have  constituted  a  sanctioning  of  infanticide.   If  IVF  research  on 

embryos  is  justified  by  the  principle  that  pre-natal  fetal  life  is  of 

no  moral  consequence,  there  will  be  no  basis  for  restraint  in  regard 

to  research  on  later  stage  fetuses.   So  it  can  matter  a  great  deal  how 

the  justification  of  first  steps  is  formulated. 

4.   Naturalness.   The  concept  of  what  is  natural  plays  a 

prominent  role  in  the  reasoning  of  Professor  Ramsey,  and  to  some 

extent  of  others  as  well.   Ramsey  writes: 

Today  many  are  testifying  to  the  spiritual  autonomy  of 
all  natural  objects  and  to  arrogance  over  none;  to  the 
scheme  of  things  in  which  man  has  his  place.   But  there 
is  as  yet  no  discernable  evidence   that  we  are  recovering 
a  sense   for  man  as  a  natural  object,  too,  toward  whom 
a  like  form  of  "natural  piety"  is  appropriate. ...  procrea- 

tion, parenthood,  is  certainly  one  of  those  "courses  of 
action"  natural  to  man,  which  cannot  without  violation 
be  disassembled  and  put  together  again  --  any  more  than 
we  have  the  wisdom  or  the  right  impiously  to  destroy  the 
environment  of  which  we  are  a  part  rather  than  working 
according  to  its  lineaments,  according  to  the  functions 
we  discover  to  be  the  case  in  the  whole  assemblage  of 
natural  objects. 1^ 
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He  then  goes  on  to  advocate 

...the  view  that  the  proper  objective  of  medicine  is  to 
serve  and  care  for  man  as  a  natural  object,  to  help  in 

all  our  natural  "courses  of  action,"  to  tend  the  garden 
of  our  creation. 15 

It  is  long  past  the  time  that  this  sort  of  argument  were  laid  perma- 

nently to  rest.  That  something  is  natural  or  is  not  has,  by  itself, 

absolutely  no  moral  force.  We  can  distinguish  three  senses  in  which 

an  action  or  process  can  be  said  to  be  natural.   Consider  each  in  turn. 

(a)  It  conforms  to  the  laws  of  nature;  the  contrast,  I  presume, 

is  with  the  impossible  or  with  the  supernatural.   Everything  we  do  or 

could  do  —  the  good  and  bad  alike  —  is  natural  in  this  sense.   No 

moral  distinctions  can  be  based  on  it. 

(b)  It  is  free  of  human  intervention;  the   contrast  is  with 

processes  influenced  by  mankind's  efforts  to  manipulate  his  environment, 

Nothing  v/e  do  is  natural  in  this  sense,  for  our  action  is  itself  the 

mark  of  the  unnatural.   Surely  the  practice  of  medicine  is  as  clear  an 

example  as  one  could  imagine  of  human  efforts  to  manipulate  the 

playing  out  of  events,  as  when  we  deliberately  destroy  "natural"  life 

forms,  and  terminate  a  "natural"  process,  by  using  antibiotics  to  cure 

an  infection.   No  moral  distinctions  can  be  based  on  this  sense  of 

what  is  natural  either. 

(c)  It  conforms  to  some  natural  moral  law  or  other  code  or  set 

or  principles  of  value;  the  contrast  here  is  with  what  is  wrong,  what 

is  a  violation  of  principles  about  how  one  ought  to  act.   On  this 

interpretation,  the  concept  of  what  is  natural  has  moral  force,  but 

only  because  it  is  itself  based  on  some  prior  judgment  about  what  is 

right  and  what  is  wrong  --  a  judgment  that  is  tlien  reflected  in  the 
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choice  of  what  to  call  natural  and  what  to  call  artificial. 

The  passage  from  Ramsey  suggests  that  it  is  the  third  sense  of 

•natural'  that  he  employs;  that  he  sees  certain  processes,  such  as 

normal  procreation,  as  desirable,  and  that  he  extols  their  naturalness 

without  thereby  suggesting  that  medical  intervention  is  typically  a 

violation  of  nature.   The  claim  of  naturalness  is  thus  a  moral  conclu- 

sion, not  evidence  that  can  be  offered  in  a  moral  argument.   The  real 

distinction  that  is  operating  in  the  argument  is  the  distinction  be- 

tween what  is  desirable  and  what  is  not.   Professor  Ramsey  sees  atypical 

reproduction  as  undesirable,  but  he  says  little  about  why,  and  his 

invocation  of  the  concept  of  the  natural  only  obscures  the  point  that 

there  is  the  morally  desirable  and  the  morally  undesirable,  and  we  must 

make  judgments  on  the  basis  of  the  difference  between  them,  not  on 

purported  grounds  of  naturalness.   I  do  not  understand  why  this  confu- 

sion persists  as  widely  as  it  does. 

5.   The  function  of  medicine.   Both  Professor  Kass  and  Dr.  R.  G. 

Edwards,  in  his  reply,  have  discussed  the  proper  function  of  medicine 

and  whether  IVF  is  defensible  in  terms  of  the  proper  function  of 

medicine.   There  are  some  serious  issues  here,  especially  as  we  bear 

in  mind  the  increasing  government  involvement  in  health  care  financing. 

Kass  argues: 

Just  as  infertility  is  not  a  disease,  so  providing 
a  child  by  artificial  means  to  a  woman  with  blocked  ovi- 

ducts is  not  treatment ...  .What  is  being  "treated"  is  her 
desire  --  a  perfectly  normal  and  unobjectionable  desire  -- 
to  bear  a  child. ^0 

Ramsey  voices  a  similar  concern: 

The  important  line  lies  between  doctoring  desires ...  and 
seeking  to  correct  a  medical  condition  if  it  is  possible 
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to  do  so. .. .medical  practice  loses  its  way  into  an  entirely 
different  h\iman  activity  —  manufacture ...  if  it  undertakes 
either  to  produce  a  child  without  curing  infertility  as 

a  condition  or  to  produce  simply  the  desired  sort  of  child. ^^ 

Edwards  replies: 

A  great  many  medical  advances  depend  on  the  replacement  of 
a  deficient  compound  or  an  organ.   Examples  include  insulin, 
false  teeth,  and  spectacles:   the  clinical  condition  itself 
remains,  but  treatment  modifies  its  expression.   Patients 

taking  advantage  of  these  three  treatments  are  surely  receiv- 
ing the  correct  therapeutic  measures,  the  doctors  treating 

the  desire  to  be  nondiabetic  or  to  see  and  eat  properly. . . 
Exactly  the  same  argument  applies  to  the  cure  of  infertility: 
should  patients  have  their  desired  children,  the  treatment 

would  have  achieved  its  purpose. 22 

We  need  not  rely  on  the  idea  of  prosthetic  devices  to  make  Edwards' 

point  that  treatment  does  often  leave  the  initial  condition  unaltered 

while  responding  to  a  patient's  desire  somehow  to  transcend  the  limit- 

ations imposed  by  that  condition.   Certainly  the  administration  of 

tranquilizers,  sleeping  pills,  and  analgesics  are  examples  of  medical 

treatments  which  do  not  correct  physiological  deficiencies,  but  respond, 

in  a  sense,  to  a  patient's  desires.   So  Edwards'  defense  seems  adequate. 

Treating  some  desires  is  a  traditional  and  appropriate  part  of  medical 

practice. 

But  the  problem  runs  deeper  than  that,  for  it  is  not  clear  that 

it  is  appropriate  to  treat  all  medically  treatable  desires.   First, 

there  is  the  question  of  the  distribution  of  costs,  a  question  that 

has  heightened  impact  if  we  consider  the  use  of  public  funds  to  under- 

write the  costs  of  medical  treatment.   It  is  one  thing  to  provide 

insulin,  dialysis  or  dentures  to  a  patient.   But  should  we  provide 

cosmetic  surgery,  such  as  that  obtained  by  Betty  Ford,  where  the  desire 

does  not  arise  out  of  any  injury  or  illness,  but  rather  is  simply  a 
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wish  to  be  more  youthfully  attractive?   Perhaps  such  treatment  is 

unexceptionable,  at  least  if  the  costs  are  borne  wholly  by  the  patient 

rather  than  by  a  medical  insurance  fund  or  by  other  means  of  cost 

distribution.   But  other  desires  arising  out  of  vanity  seem  less 

legitimate.   Should  surgical  treatment  have  been  available  at  all  to 

those  women  who,  in  the  1950 's,  had  their  little  toes  amputated  in 

order  to  fit  their  feet  into  narrower  and  hence,  in  their  benighted 

judgment,  more  fashionable  shoes?   Or  is  the  provision  of  such  treat- 

ment perhaps  a  misuse  of  medical  skills,  a  perversion  of  the  privilege 

that  the  license  to  practice  medicine  signifies?   I  submit  that  this  is 

the  case,  and  that  the  underlying  reason  is  that  the  treatment  of  a 

desire  for  self-mutilation  in  the  service  of  a  whimsical  vanity  is  not 

the  sort  of  desire  that  legitimately  warrants  treatment. 

The  point  here  is  that  value-free  medicine  is  not  fully  possible. 

Some  judgments  must  be  made  about  which  desires  are  properly  treatable 

and  which  not.   We  cannot  oppose  clinical  use  of  IVF  on  the  grounds 

that  it  is  the  treatment  of  a  desire,  nor  can  v/e  simply  approve  it 

on  the  grounds,  as  Edwards  suggests,  that  the  treatment  of  desires 

is  medically  legitimate.   Rather,  we  must  face  directly  the  question 

whether  the  desire  to  have  a  child  of  one's  own,  when  IVF  is  the 

only  available  remedy,  is  one  of  the  desires  that  warrants  medical 

response. 

6.   Marriage  and  the  family.   There  has  been  considerable 

speculation  about  the  impact  of  clinical  IVF  on  marriage  and  the  family. 

Some  of  the  prognostications  are  dire  indeed,   Andre  Hellegers  and 

Richard  McCormick  warn  of  the  procedure  toward  which  they  see  IVF 

leading : 
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We  see  in  these  procedures  grave  assaults  on  marriage 
and  the  family,  to  say  nothing  of  the  subtle  devaluation 

of  sexual  intimacy  that  clings  to  them.^-^ 

But,  whereas  they  raise  concerns,  and  call  for  "a  serious  public 

discussion,"  Professor  Ramsey  speaks  of  "what  the  manipulation  of 
O  A 

embryos  will  surely  do  to  ourselves  and  our  progeny."     He  goes  on 

to  invoke  the  chilling  images  of  a  Huxlean  world  in  which  "there  is 

.,25 no  poetry. 

It  is  well  that  these  issues  have  been  raised,  for  they  are  of 

the  first  importance.   But  it  is  necessary  not  to  lose  sight,  in  the 

glare  of  that  undeniable  importance,  of  the  need  to  examine  the  evi- 

dence.  What  reason  is  there  to  give  credence  to  portents  of  familial 

disaster?   Much  of  the  case  seems  to  be  based  on  concern  about  the 

separation  of  reproduction  from  sexual  intercourse.   But  artifi.cial 

insemination,  both  with  husbands'  sperm  and  with  donors'  sperm,  has 

been  practiced  fairly  widely,  if  not  very  visibly,  for  decades.   There 

has  been  no  discernible  deleterious  effect  on  marriage  or  the  family. 

More  importantly,  the  wide  availability  of  inexpensive  and  effective 

methods  of  birth  control  means  that,  for  the  first  time  in  human 

history,  sex  and  reproduction  have  in  fact  already  been  separated  in 

a  large  scale  way.   The  impact  on  social  structure  will  surely  be 

astounding;  I  have  no  doubt  it  will  transcend  our  current  understanding. 

So  it  is  a  wholly  idle  worry  that  IVF  will  separate  sex  and  procreation. 

It  is  worth  remembering,  moreover,  that  IVF  involves  hospitali-  * 

zation  and  surgery,  and  it  is  a  very  small  percentage  of  the  popula- 

tion that  is  in  any  position  to  benefit  from  it.   The  traditional  method 

of  conception  will  remain  the  method  of  choice.   It  is  inexpensive. 
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can  be  performed  at  home,  takes  little  time,  even  less  skill,  and  is 

a  great  deal  of  fun.   I  do  not  see  it  as  being  in  serious  jeopardy. 

Further,  we  are  only  beginning  to  document  what  we  have  knov/n 

all  along,  that  there  is  no  substitute  for  early  parent-child  inter- 

action.  The  work  of  Klaus  and  Kennell  on  mother-infant  bonding  is  a 

case  in  point.     As  we  come  to  understand  more  fully  hov/  the  family 

works  when  it  is  working  well,  I  suspect  that  our  appreciation  of  it 

and  of  its  special  capacity  for  nurturance  will  grow.   I  agree  entirely 

with  Hellegers  and  McCormick  that  we  should  take  the  long  view  and  that 

we  should  look  at  societal  consequences,  not  simply  individual  needs, 

in  evaluating  IVF.   But  I  do  not  see  that  the  family  is  under  grave 

assault  because  of  IVF.   Indeed,  it  is  often  a  respect  for  family, 

lineage,  and  the  traditional  parental  role  that  prompts  the  request 

for  clinical  IVF  in  the  first  place. 

Finally,  mankind's  image  of  what  it  is  to  be  human  may  well  involve 

a  sense  of  lineage  and  of  parenting,  and  that  image  may  undergo  some 

perturbation  from  the  few  cases  in  which  procreation  has  a  heavy  dose 

of  technology  added.   But  mankind's  sense  of  what  it  is  to  be  human 

is  threatened  far  more  seriously  on  other  fronts.   Recent  work  on 

primate  language  acquisition  has  stripped  us  of  the  illusion  that  we 

alone  have  the  capacity  for  abstraction  or  to  communicate  to  others 

a  sense  of  self-awareness,  and  in  the  process  the  sharpness  of  the 27 

distinction  between  humans  and  the  higher  primates  has  been  blunted. 

Recent  work  in  artificial  intelligence  has  produced  machines  with 

awesome  cognitive  capacities,  and  the  sharpness  of  the  distinction 

28 
between  people  and  machines  has  also  been  blunted.     We  have  ample 
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reason  to  reflect  seriously  about  what  we  are,  and  the  prospects  for 

IVF  add  little  to  the  case. 

7.   The  burden  of  proof.   Nowhere  in  the  literature  have  I  found 

any  consideration  of  where  the  burden  of  proof  does  or  should  lie  in 

regard  to  the  justifiability  of  using  IVF.   This  is  a  startling  fact, 

for  it  makes  a  great  deal  of  difference  what  the  answer  is.   Consider 

first  the  case  of  research.   In  the  normal  course  of  events,  a  scholar 

in  any  of  the  traditional  disciplines  within  the  arts  and  sciences 

may  pursue  whatever  topic  of  research  he  choses,  using,  unchallenged, 

whatever  techniques  are  available  to  advance  that  pursuit.   Of  course, 

that  freedom  does  not  entail  any  entitlement  to  support  for  the 

research,  nor  to  respect  for  its  outcome.   Those  quite  properly  depend 

on  the  merits  of  the  work.   Only  when  the  research  involves  experimen- 

tation on  sentient  beings  --  humans  and  animals  --  do  restrictions 

appear  on  the  scene.   Then,  the  researcher  must  satisfy  certain 

entirely  reasonable  conditions  aimed  (with  arguable  success)  at  ensuring 

humane  and  decent  treatment  of  those  subjects.   Of  course,  one  might 

object  on  moral  grounds  that  certain  research  should  be  stopped  even 

though  no  experimentation  on  sentient  creatures  is  involved.   But  in 

such  a  case  the  burden  of  proof  clearly  rests  with  the  opponent.   Unless 

he  can  provide  a  convincing  argument  on  the  side  of  the  prohibition, 

the  work  may  proceed.   And  such  a  burden  is  rarely  borne  with  success. 

Since  research  employing  IVF  does  not  necessarily  involve  any 

experimentation  on  sentient  creatures,  it  would  seem  that  no  general 

prohibition  against  such  research  is  supportable  except  by  arguments 

on  the  merits  of  the  case.   Of  course,  where  sentient  subjects  are 
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involved,  the  normal  requirements  would  apply. 

But  if,  for  some  reason  as  yet  unspecified,  the  proponents  of 

IVF  research  must  justify  their  work  as  a  precondition  for  undertaking 

it,  the  logic  of  the  situation  changes.   The  opponents  then  become 

critics  of  the  justification  —  a  much  easier  burden  to  bear  than 

that  of  demonstrating  the  case  for  prohibition.   So  it  matters  quite 

a  lot  whether  the  burden  of  justification  rests  on  the  side  of  the 

proponents  or  of  the  opponents. 

Now  let  us  consider  clinical  situations.   In  order  for  a  drug 

to  be  available  for  clinical  use  it  must  have  been  shown,  under  diffi- 

cult and  constrained  experimental  circumstances,  to  meet  fairly 

stringent  standards  of  safety  and  effectiveness.   The  burden  of  proof 

clearly  rests  with  the  proponent  of  the  use  of  a  new  drug,  and  the 

difficulty  of  bearing  that  burden  has  been  decried  by  some  as  a  barrier 

to  medical  progress.   The  situation  is  entirely  different  with  regard 

to  new  surgical  techniques.   Almost  no  standards  constrain  the  intro- 

duction or  use  of  surgical  procedures  —  even  those  that  have  come 

under  heavy  attack  in  the  medical  literature.   The  burden  of  proof 

clearly  rests  with  the  opponents  of  a  surgical  technique,  and  the 

difficulty  of  bearing  that  burden  has  been  decried  by  some  as  a  barrier 

to  the  control  of  dangerous  practices.   It  would  be  a  different  world 

if  it  were  the  opponents  of  the  use  of  a  drug,  or  the  advocates  of  the 

use  of  a  surgical  technique,  who  had  to  demonstrate  the  worth  of  their 

case. 

The  clinical  use  of  IVF  is  basically  a  form  of  surgical  inter- 

vention —  typically  a  laporoscopy  followed  by  some  laboratory  work 
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follovi/ed  by  surgical  implantation  of  an  embryo.   As  such,  it  needs  no 

special  justification,  and  physicians  are  at  liberty  to  employ  it  in 

accordance  with  their  clinical  judgment.   Those  who  would  prohibit 

the  procedure  have  two  options.   Either  they  must  show,  on  the  merits 

of  the  case,  that  the  prohibition  is  justified,  or  else  they  must  show 

that  the  burden  rests  with  the  advocates  of  the  procedure  to  demonstrate 

its  acceptability.   If  they  can  succeed  in  the  latter  course,  they  are 

spared  the  difficulty  of  the  former.   Thus,  again,  it  matters  where 

the  burden  lies.. 

I  have  spoken  of  advocacy  and  of  prohibition.   But  the  real 

situation,  especially  in  regard  to  government  policy,  is  more  complex. 

The  government  can  prohibit  a  practice  through  legislation,  can  discour- 

age it  --  almost  to  the  point  of  prohibition  —  through  regulatory 

rulings,  can  be  neutral  in  regard  to  it,  can  encourage  it  by  making 

federal  support  available,  or  can  bring  it  about  indirectly  through 

contracted  extra-mural  programs  or  directly  through  intra-mural  pro- 

grams.  Charting  the  best  course  of  action  among  all  these  options  — 

over  both  clinical  practices  and  a  diverse  range  of  research  prospects  -- 

will  require  a  careful  separation  of  the  good  arguments  from  the  bad. 

What  counts  as  a  good  argument,  however,  often  depends  on  who  bears 

the  responsibility  of  proving  what.   Thus  the  question  of  what  the 

various  burdens  of  proof  and  justification  are,  and  where  they  do  and 

should  lie,  ought  not  be  ignored.   Thus  far,  in  the  debate  about  IVF, 

there  seems  to  be  an  implicit  acceptance  in  most  of  the  literature 

that  the  opponents  of  the  research  and  the  therapy  need  to  demonstrate 

their  case.   It  is  a  separate  question,  of  course,  whether  that  burden 
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can  or  cannot  be  borne.   And  some  have  pointed  out  that  it  is  also 

a  separate  question  whether  that  is  where  the  burden  should  lie. 

8.   Consensus.   Marc  Lappe  has  argued: 

The  moral  issue  of  human  embryo  manipulation  is  so  great 
and  of  such  importance  to  the  course  of  the  history  of 
man,  that  nothing  short  of  a  consensus  of  the  scientific 
communities  involved  would  be  needed  before  proceeding. 29 

But  given  the  moral  pluralism  that  we  enjoy  or  from  which  we  suffer  -- 

opinion  is  divided  on  that  —  Lappe ' s  view  amounts  to  an  affirmation 

of  the  status  quo  ante.   When  he  speaks  of  a  consensus  being  required 

before  we  proceed,  he  is  speaking  —  perhaps  unintentionally  —  of  an 

absolute  ban,  for  no  consensus  is  possible  on  an  issue  of  this  sort. 

The  absolutists  on  either  side  will  be  unsatisfied  with  any  resolution 

but  their  own.   Again,  I  cite  as  an  example  our  policy  with  respect 

to  abortion.   Those  who  advocate  federally  funded  abortion  on  demand 

without  limit  of  time,  and  those  who  oppose  abortion  categorically, 

alike  maintain  a  distaste  for  the  Supreme  Court  decision.   A  require- 

ment of  consensus  would  have  us  still  adrift  without  any  policy, 

beyond  whatever  happened  to  be  in  place,  about  abortion. 

To  say  that  the  quest  for  consensus,  like  the  quest  for  certainty, 

is  hopeless,  is  not  to  say  that  just  any  policy  will  do.   Even  amidst 

the  pluralistic  currents  of  ethical  argument,  there  are  constraints 

on  what  we  can  defend  morally.   At  the  heart  of  these  constraints 

are  widely  shared  commitments  to  fairness,  to  a  respect  for  persons, 

and  to  a  derivative  respect  for  the  aspirations  that  people  have.   We 

should  be  guided  as  well  as  we  can  by  those  moral  principles  that 

capture,  insofar  as  possible,  the  common  moral  ingredients  that  exist 
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within  our  pluralistic  culture.   We  will  find  that  quite  hard  enough 

without  insisting  on  consensus. 

9.   Allocation  of  resources.   It  should  be  clear  at  this  point 

that  I  do  not  find  the  standard  arguments  against  clinical  IVF  to  be 

persuasive.   Nor  do  I  know  of  others  that  have  greater  force.   But  I 

am  not  on  that  account  a  vigorous  advocate  of  the  technique.   It  is 

not  that,  like  some,  I  fear  the  impact  it  will  have  on  human  popula- 

tion.  The  numbers  will  be  too  small  for  that  to  be  a  serious  consi- 

deration.  Rather,  it  is  a  question  of  priorities  in  the  allocation 

of  resources.   In  the  competition  for  support,  the  burden  of  making 

a  convincing  case  should  rest  with  the  proponents  of  a  given  line  of 

work.   With  forty  million  Americans  having  no  adequate  access  to  decent 

health  care,  with  thousands  of  children  born  annually  without  prospect 

of  a  family  to  nurture  them,  with  venereal  disease  —  a  major  cause 

of  infertility  —  on  the  rise,  it  is  implausible  that  research  into 

making  IVF  more  readily  and  reliably  available  should  be  a  project  of 

high  priority  concern.   It  isn't  so  much  the  harm  or  risk  it  involves 

as  the  plainly  greater  importance  of  addressing  more  fundamental  and 

widespread  problems  of  health  and  the  delivery  of  health  care. 

Regarding  the  use  of  IVF  in  research  programs  aimed  not  at  impro- 

ving our  ability  to  treat  or  circumvent  infertility,  but  at  increasing 

our  understanding  of  cell  differentiation  and  other  aspects  of  fetal 

development,  the  reasons  for  restraint  are  of  a  quite  different  sort. 

For  the  case  can  be  convincingly  made  that  important  knowledge  could 

be  gained  that  would  aid  in  the  prevention  or  correction  of  serious 

developmental  defects.   I  am  not  troubled  by  such  research  done  on 
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embryos,  subject  to  conditions  given  below.   But  once  the. first  glim- 

merings of  sentience  appear,  the  developing  fetus  begins  to  exhibit 

those  characteristics  of  humanity  in  virtue  of  which  it  is  a  moral 

offense  to  treat  persons  solely  as  means  in  service  to  the  purposes 

of  others.   Such  research  would  almost  surely  involve  manipulation  of 

the  fetus  —  exposing  it  to  various  influences  of  indeterminate  effect, 

trying  to  induce  developmental  defects  of  the  sort  we  seek  to  under- 

stand, and  the  like  —  and  the  imposition  of  such  assaults  on  unwitting 

sentient  human  life  is  open  to  moral  objection.   Again,  there  are  some 

useful  research  projects  that  should  not  be  undertaken. 

10.   Recommendations .   What  sort  of  regulations  should  the 

federal  government  adopt?   What  sort  of  policy  should  it  pursue,  in 

respect  to  IVF?   There  should  be  no  legislative  or  regulatory  prohi- 

bition against  clinical  IVF.   Its  use  should  be  allov/able  with  no 

special  restrictions  beyond  those  which  regulate  the  practice  of  clinical 

medicine  more  generally.   But  careful  records  should  be  kept  of  all 

instances  —  successful  and  unsuccessful  —  of  attempts  at  clinical 

IVF,  so  that  a  significant  body  of  data  about  all  aspects  of  the  proce- 

dure will  accumulate.   The  federal  government  can  certainly  catalyze 

more  conscientous  record  keeping  in  this  instance  than  the  medical 

profession  is  typically  prone  to  pursue.   But  the  government  should 

not  conduct  nor  be  much  sympathetic  to  supporting  programs  designed 

to  provide  clinical  IVF  on  a  more  widespread  basis. 

Research  involving  unimplanted  IVF  embryos  should  not  be  prohi- 

bited by  law  or  regulation,  provided  that  informed  consent  is  obtained 

from  the  donors  of  both  sperm  and  egg,  provided  that  all  other  require- 
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ments  are  met  through  the  Institut \onal  Review  Board  process,  and 

provided  that  the  research  terminates  prior  to  the  onset  of  fetal 

sentience.   Beyond  that,  notwithstanding  what  we  might  learn,  such 

research  should  be  prohibited.   Research  involving  implanted  embryos 

should  be  considered  fully  on  a  par  with  research  involving  other 

instances  of  pregnancy. 

These  recommendations  are  based  on  the  belief  that,  according 

to  the  most  reasonable  policy  decision,  the  status  of  the  embryo  is 

not  equivalent  to  that  of  a  person,  a  child,  an  infant,  or  a  fetus  — 

at  least,  a  fetus  from  the  point  of  development  of  the  capacity  for 

even  primitive  sentience.   I  am  willing  to  sanction  research  on 

embryos  because  I  see  no  convincing  argument  against  it,  and  I  believe 

the  burden  rests  with  the  opposition  to  show  why  it  must  be  prohibited. 

But  I  see  no  defense  of  research  on  late-stage  IVF  fetuses  —  or  of 

the  research  it  would  take  for  late-stage  IVF  fetuses  even  to  exist  -- 

even  though  such  research  could  have  great  importance.   I  conclude 

that  a  line  of  acceptability  should  be  drawn  that  separates  these  two 

cases.   I  would  tend  to  draw  that  line  somewhat  conservatively;  that 

is,  rather  close  to  the  point  where  cell  differentiation  begins,  rather 

far  from  the  capacity  for  independent  survival. 

Finally,  I  want  to  emphasize  the  value  of  those  essays  of  which 

I  have  been  particularly  critical.   I  have  focused  on  those  arguments 

I  find  inadequate,  but  the  works  by  such  writers  as  Kass,  Hellegers, 

McCormick  and  Ramsey  raise  questions  that  can  too  easily  be  ignored, 

and  their  cautionary  remarks,  even  where  flawed,  perform  a  public 

service.   For  they  challenge  us  to  be  clear  and  reflective  about 
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what  we  are  doing.   And  unless  we  can  face  that  challenge,  we  may 

well  blunder  into  disaster.   The  fact  that  our  institutions  of  public 

policy  now  conduct  broad  based  and  ethically  informed  discussions 

before  setting  policy  is  due  mainly  to  such  efforts  as  theirs. 
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IN  VITRO  FERTILIZATION  AND  EMBRYO  TRANSFER:   FROM 
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This  paper  will  examine  the  ethical  aspects  of  in^  vitro  fertili- 

zation and  embryo  transfer  from  the  perspective  of  Roman  Catholic  moral 

theology.   A  preliminary  consideration  will  briefly  explain  the  nature 

of  moral  theology  and  its  relationship  to  other  disciplines. 

Introduction:   Moral  Theology.   Moral  theology  in  a  systematic 

and  thematic  way  studies  human  behavior  and  acts  from  the  perspective 

of  the  Roman  Catholic  faith  understanding.   There  are  three  distinguish- 

ing characteristics  of  moral  theology — a  faith  perspective  and  its  impli- 

cations, the  use  of  reason  and  the  teaching  role  of  the  church  community. 

All  religious  ethics  share  a  dependence  on  a  faith  perspective 

and  thus  are  differentiated  from  all  purely  philosophical  or  rational 

ethics.  Roman  Catholic  moral  theology  with  its  proper  faith  perspective 

shares  much  in  common  with  Jewish  ethics  and  especially  with  Protestant 

ethics.  The  reality  of  faith  shapes  the  experience  of  the  individual 

believer,  establishes  the  believing  community  of  the  church  and  finds 

a  privileged  written  source  in  the  revealed  scriptures. 

Second,  moral  theology  accepts  the  importance  of  htunan  reason  and 

its  role  as  a  source  of  ethical  wisdom  and  knowledge  for  Christians  and 

for  all  others.   The  Catholic  tradition  has  traditionally  upheld  the  prin- 

ciple that  faith  and  reason  can  never  contradict  one  another.   Thomas 

Aquinas,  the  most  significant  figure  in  the  Catholic  theological  tradition, 

exemplifies  this  acceptance  of  human  reason,  since  he  employed  the  thought 

of  the  pagan  philosopher  Aristotle  to  understand  and  express  better  the 

Christian  faith  itself.   Catholic  moral  theology  has  traditionally  given 
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heavy  emphasis  to  the  natural  law  approach  in  studying  human  actions. 

The  natural  law  is  aptly  described  as  human  reason  directing  human  be- 

ings to  our  ultimate  end  in  accord  with  our  human  nature.   Through 

human  reason  we  share  and  participate  in  the  reasonable  plan  of  God 
1 

for  the  world. 

There  are  many  significant  theoretical  questions  about  the  rela- 

tionship between  faith  and  reason  in  moral  theology.   However,  the 

history  of  Catholic  moral  theology  indicates  that  for  the  most  part 

human  reason  has  been  the  primary  basis  for  the  teaching  proposed  on 

medical  ethics  and  on  specific  moral  issues  such  as  J^  vitro  fertili- 
2 

zation  or  artificial  insemination.   I  agree  with  the  position  proposed 

by  a  good  number  of  contemporary  Catholic  moral  theologians  that  there 

is  no  specifically  unique  content  to  Christian  ethics  which  is  not 
3 

available  to  the  experience  of  all  human  beings  existing  in  our  world. 

Appeals  to  faith  can  and  do  shape  the  general  approaches  and  per- 

spectives which  one  brings  to  a  particular  question.   Some  perspectives 

might  be  incompatible  with  a  faith  vision.   A  Christian  faith  vision 

would  be  wary  of  any  Utopian  scheme  for  the  ultimate  perfection  of  the 

human  race  through  science  or  technology.   The  Christian  vision  recog- 

nizes the  specifically  human  aspects  existing  in  the  innermost  depths 

of  the  human  person — the  basic  realities  of  freedom,  self-determination, 

grace  and  sin.   Finitude,  evil  and  death  will  always  characterize  human 

existence,  but  at  the  same  time  the  Christian  who  shares  now  in  the  new 

life  of  the  resurrection  should  try  to  overcome  sin.   However,  the  full- 

ness of  the  kingdom  will  never  exist  in  this  world  but  will  always  be 

God's  gracious  gift  at  the  end  of  time. 
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Different  emphases  within  the  Christian  perspective  might  result 

in  different  attitudes.   Christian  anthropology  allows  for  different  in- 

terpretations.  Paul  Ramsey,  a  Methodist  ethicist,  sees  in  the  attempt 

of  human  beings  to  control  their  human  future  through  genetic  manipula- 

tion and  the  alteration  of  human  parenthood  the  basic  sin  of  pride  or 
4 

hubris — the  temptation  to  play  God  and  to  deny  our  creatureliness .   On 

the  other  hand,  Harvey  Cox  maintains  that  the  great  sin  of  human  beings 

is  not  pride  but  sloth — the  refusal  to  take  responsibility  for  our  future 
5 

life.   Likewise,  Christian  eschatology  allows  for  different  perspectives. 

Ramsey  stresses  discontinuity  between  this  world  and  the  next  and  hence 

is  somewhat  pessimistic  about  progress  and  development  in  human  life. 

Others,  such  as  Harvey  Cox  in  his  earlier  writings,  see  a  greater  contin- 

uity between  this  world  and  the  next  so  that  they  are  more  optimistic 

about  what  human  beings  can  do  in  the  world.   Joseph  Fletcher,  in  his 

writings  on  bioethics,  implicitly  accepts  an  anthropology  and  eschatology 
6 

similar  to  that  proposed  by  Cox. 

The  reliance  on  human  reason  in  solving  specific  ethical  questions 

is  well  illustrated  in  the  discussion  of  artificial  insemination  by  Pope 

Pius  XII  in  1949  and  in  his  subsequent  references  to  this  question  and 
7 

to  in  vitro  fertilization.    The  pope's  ethical  teaching  is  grounded  in 

human  reason  and  human  nature  which  are  by  definition  distinct  from  faith 

and  available  to  all  human  beings . 

A  third  characteristic  of  Catholic  moral  theology  is  the  role  of 

the  church.   In  agreement  with  other  Christian  ethics,  Catholic  moral 

theology  acknowledges  a  role  for  the  church  as  a  moral  teacher.   The 

distinctively  unique  Catholic  understanding  of  the  church  recognizes  a 
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special  teaching  role  belonging  to  the  hierarchical  magisterium  (the 

teaching  office  of  popes  and  bishops)  in  the  church.   Of  special  impor- 

tance for  this  paper  is  the  papal  teaching  office.   The  infallible 

teaching  office  is  distinguished  from  the  authoritative,  authentic  non- 

infallible  teaching  office.   The  latter  teaching  office  is  generally  ex- 

ercised by  the  pope  in  encyclicals  written  to  the  bishops  of  the  church 

and  to  all  Catholics,  in  papal  allocutions  and  addresses  to  more  limited 

audiences  and  in  the  decrees  of  the  Roman  congregations  which  carry  out 

the  work  of  the  church.   Catholic  theologians  generally  agree  that  on 

specific  moral  questions  treated  in  encyclicals,  and  especially  in  the 

less  authoritative  form  of  papal  allocutions,  the  authoritative,  authen- 
8 

tic  noninfallible  papal  teaching  "of f ice  is  usually  being  exercised. 

A  few  decades  ago  it  was  widely  held  that  if  the  pope  goes  out  of  his 

way  to  speak  on  a  controverted  subject  it  is  no  longer  a  matter  of  free 
9 

debate  among  Catholic  theologians. 

This  understanding  of  the  response  to  the  papal  teaching  office 

has  recently  been  challenged.  Many  Roman  Catholic  theologians  today  main- 

tain that  dissent  from  such  noninfallible  papal  teaching  is  a  possible 

option  for  Catholic  theologians  and  faithful  alike.   In  fact,  the  possi- 

bility of  dissent  in  this  case  is  proposed  as  totally  in  keeping  with 

the  traditional  self-understanding  of  the  Roman  Catholic  Church  even 
10 

though  it  was  not  popularly  recognized.    V.'hether  or  not  dissent  is  al- 

lowed on  specific  issues  depends  on  the  particular  case,  and  here  there 

is  much  discussion.   Recall  the  controversies  within  the  Roman  Catholic 

Church  about  artificial  contraception  for  married  couples.   In  my  judg- 

ment the  Catholic  moral  theologian  must  always  acknowledge  the  unique 

hierarchical  teaching  office  and  respect  its  teaching,  but  at  times 



can  and  even  should  dissent  from  its  teaching. 

The  discipline  of  moral  theology  must  give  attention  to  these 

three  aspects  which  might  even  be  called  sources  of  moral  theology — faith, 

reason  and  the  teaching  of  the  church.   Moral  theology  is  a  discipline 

with  a  long  history  so  that  anyone  who  is  working  in  this  discipline  must 

be  familiar  with  that  historical  development  but  at  the  same  time  be  in 

constant  dialogue  with  those  other  religious  ethics  with  which  so  much 

is  shared  and  also  with  contemporary  philosophical  and  scientific  thought. 

The  body  of  this  paper  will  now  examine  the  question  of  ̂ iJ.  vitro 

fertilization  and  embryo  transfer  from  the  perspective  of  Roman  Catholic 
11 

moral  theology.    The  first  section  addresses  ethical  questions  and  is- 

sues which  have  been  discussed  previously  but  which  are  also  connected 

with  the  ethical  evaluation  of  this  new  reproductive  technology.   The 

second  section  will  consider  the  specific  question  of  i^  vitro  fertiliza- 

tion and  embryo  transfer. 

Ethical  Issues  Previously  Discussed 

This  section  will  discuss  questions  that  have  existed  apart  from 

the  specific  topic  of  this  paper  but  which  are  also  involved  in  evaluating 

embryo  culture  and  transfer.   The  following  major  issues  will  be  identi- 

fied and  treated:   anthropological  presuppositions;  obtaining  sperm  and 

oocytes;  the  meaning  of  human  parenthood;  the  beginning  of  truly  human 

life. 

Anthropological  presuppositions .   Anthropological  presuppositions 

can  be  reduced  to  the  attitudes  toward  human  existence,  progress  in  human 

history  and  technology.   All  who  discuss  specific  ethical  questions  have 

such  attitudes  and  presuppositions  even  if  they  are  not  explicitly  articu- 
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lated.   These  attitudes  may  be  derived  from  a  faith  vision  or  they  may 

be  grounded  in  other  sources.   For  the  moral  theologian  these  attitudes 

are  greatly  influenced  by  a  faith  perspective.   There  can  be  optimistic 

or  pessimistic  views  of  human  persons;  progressive  or  despairing  views 

of  human  progress  i"  history,  positive  and  negative  attitudes  to  tech- 

nology. 

My  theological  perspective  or  horizon  views  human  existence  in 

terms  of  the  fivefold  Christian  mysteries  of  creation,  sin,  incarnation, 

redemption  and  resurrection-destiny.   Obviously  such  a  horizon  eliminates 

onesided  approaches  to  these  questions.   Human  beings  are  created  good, 

share  even  now  in  the  power  of  the  risen  Lord,  and  look  forward  to  the 

fullness  of  eternal  life.   However,  human  finitude  will  always  exist; 

sin  still  affects  the  hearts  of  human  beings  and  the  structures  of  social 

existence  and  the  future  of  'the  fullness  of  life  always  lies  beyond  us. 

In  this  perspective  there  exists  a  possibility  for  some  truly  human  pro- 

gress despite  setbacks  and  the  ever-present  threats,  but  any  naively 

optimistic  or  progressive  understanding  of  human  progress  is  denied. 

From  a  more  philosophical  perspective,  Thomas  Aquinas,  the  most 

significant  Roman  Catholic  theologian,  anticipated  many  moderns  by  basing 

his  ethics  on  the  human  being  who  is  an  image  of  God  precisely  insofar 

as  being  endowed  with  intellect,  free  will  and  the  power  of  self-deter- 

12 
mination.    However,  human  beings  exist  as  corporeal  persons  in  time 

and  space  with  other  human  beings,  and  they  are  more  than  just  freedom 

events.   One  practical  conclusion  is  that  freedom  is  not  the  only  ethical 

consideration  because  other  elements  (e.g.  justice)  might  enter  into  con- 

sideration.  For  example,  some  human  experimentations  will  be  morally 



7. 

wrong  even  though  all  the  parties  involved  freely  consent  to  them. 

Technology  will  always  be  at  the  service  of  the  human,  but  the 

human  includes  much  more  than  just  the  scientific  or  the  technological. 

The  ecology  question  reminds  us  that  technological  progress  and  human 

progress  are  not  the  same.   Sometimes  in  the  name  of  the  human  it  is 

necessary  to  say  no  to  what  one  type  of  technology  or  one  science  can  do. 

Obtaining  sperm  and  oocytes.   The  Roman  Catholic  papal  magisterium 

has  been  opposed  to  artificial  insemination  (AIH)  because  masturbation 

cannot  be  used  to  obtain  sperm.   As  early  as  1897,  the  Congregation  of 
13 

the  Holy  Office  decreed  that  artificial  insemination  was  illicit.    In 

the  light  of  previous  and  subsequent  theological  positions,  the  decree 

was  interpreted  to  condemn  artificial  insemination  precisely  because  the 

seed  was  obtained  by  means  of  masturbation.   Before  that  decree  was  is- 

sued two  moral  theologians  (Palmieri  and  Berardi)  indicated  that  perhaps 

masturbation  in  the  case  of  artificial  insemination  would  not  be  wrong 

because  the  seminal  ejaculation  was  directed  to  the  fecundation  of  the 

ovum.   After  the  decree  of  1897,  both  authors  retracted  their  position. 

In  1919,  Arthur  Vermeersch  proposed  that  artificial  insemination 

is  not  morally  wrong  if  the  semen  is  not  obtained  by  means  of  masturbation. 

He  suggested  the  puncturing  of  the  epididimus  or  anal  friction  or  massage. 

Many  Catholic  theologians  writing  before  1949  agreed  with  this  position 

thereby  indicating  that  tlie  reason  for  the  condemnation  of  artificial 

insemination  in  1897  was  due  to  the  fact  that  the  semen  was  obtained  through 

14 
masturbation.    Masturbation  as  a  means  of  obtaining  semen  for  curing 

infertility  or  for  seminal  analysis  was  condemned  by  the  Holy  Office  in 
15  16 

1929   and  again  by  Pope  Pius  XII  in  1956.    In  1949  in  his  first  address 

on  artificial  insemination.  Pope  Pius  XII  also  condemned  masturbation 

and  all  acts  contrary  to  nature  as  means  of  obtaining  semen. 
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The  official  papal  teaching  and  the  theologians  appeal  to  human 

reason  and  the  natural  law  to  justify  the  condemnation  of  masturbation 

as  a  way  of  obtaining  semen  either  for  artificial  Insemination  or  for 

seminal  analysis.   The  sexual  faculty  has  a  twofold  purpose — procreation 

and  love  union.   Every  sexual  actuation  must  be  an  act  which  is  open  to 

procreation  and  expressive  of  love.   The  act  of  masturbation  is  always 

wrong  because  it  is  neither  open  to  procreation  nor  expressive  of  love. 

No  good  end  or  purpose  can  ever  justify  an  act  which  is  always  and  every- 

where wrong.   One  could  for  a  sufficient  reason  licitly  take  semen  from 
17 

the  male,  but  not  by  means  of  sexual  actuation. 

Today  the  majority  of  Roman  Catholic  theologians  writing  on  the 

subject  reject  such  reasoning  and  its  conclusion.  Masturbation  is  not 

always  and  intrinsically  wrong.   These  theologians  disagree  with  the  act- 

analysis  of  the  older  approach  and  with  the  underlying  concept  of  intrin- 

sically evil  actions  when  the  action  is  defined  in  terms  of  the  physical 

structure  of  the  act  itself.   Although  there  are  different  ways  of  p.x- 

plaining  a  newer  approach,  opponents  of  the  older  position  agree  chat 

the  problem  is  one  of  physicalism — identifying  the  human  moral  act  with 

the  physical  structure  of  the  act.   The  intentionality  and  purpose  also 

codetermine  the  moral  meaning  of  Che  act.   The  procuring  of  semen  for 
18 

semen  analysis  or  for  AIH  is  judged  not  Co  be  morally  wrong. 

Such  discussions  also  remind  us  Chat  Che  obtaining  of  sperm  and 

oocytes  can  involve  ethical  issues.   Today  there  are  risks  taken  by  the 

would-be  mother  involved  in  hormonal  treatments  to  induce  superovulation, 

in  die  process  of  removing  oocyces  by  laparoscopy  and  in  cransferring 

the  embryo  and  in  further  monitoring.   From  an  ethical  perspective  these 



9. 

risks  are  comparatively  slight  and  can  be  justified  by  other  values  and 

reasons . 

Nature  of  human  parenthood.   In  vitro  fertilization  involves  a 

new  process  of  hunan  parenthood  which  raises  the  question  about  what  is 

ethically  normative  in  terms  of  honan  parenthood.  Various  aspects  of 

the  question  have  been  considered  in  connection  with  artificial  insemi- 

nation with  the  husband's  seed  and  also  with  donor's  seed.   In  vitro 

fertilization  now  allows  for  fertilization  to  occur  outside  the  woman 

and  offers  the  opportunity  for  women  with  problems  such  as  occluded  fal- 

lopian tubes  to  conceive  in  an  artificial  way  and  have  a  child  of  their 

own. 

The  first  consideration  will  involve  artificial  insemination  with 

the  husband's  sperm  (AIH) .   In  this  case  the  so-called  natural  process 

of  the  ejaculation  of  male  seed  in  the  vagina  of  the  female  does  not  take 

place,  but  the  husband's  seed  is  artificially   inseminated.   The  morality 

of  this  procedure  (as  distinct  from  the  question  of  how  the  semen  is  ob- 

tained) was  frequently  discussed  by  Catholic  moral  theologians  in  the 

twentieth  century.   The  opinion  affirming  the  moral  acceptance  of  AIH, 

provided  the  sperm  was  obtained  without  sexual  actuation,  was  proposed 
19 

by  Arthur  Vermeersch  and  then  explained  by  Gerald  Kelly .    Husband  and 

wife  have  a  right  to  propagate  by  any  means  which  is  not  in  itself  evil. 

Just  as  every  human  being  has  a  natural  right  to  preserve  one's  life  and 

can  use  artificial  means  to  do  so  when  the  normal  means  are  not  helpful 

or  available;  so  the  married  couple,  when  unable  to  generate  by  the  nor- 

mal means  of  marital  intercourse,  may  use  artificial  means  provided  they 

are  not  sinful.   The  assumption  in  such  reasoninp  is  that  artificial  in- 



10. 

semination  itself  is  not  a  sinful  means.   Theologians  were  quite  divided 20 

on  this  issue. 

This  debate  among  Roman  Catholic  theologians  came  to  an  end  after 

Pope  Pius  XII 's  address  to  the  Fourth  International  Congress  of  Catholic 

Doctors  on  September  29,  1949.   The  pertinent  part  of  the  papal  allocu- 

tion follows: 

Although  one  may  not  a_   priori  exclude  new  methods  for  the 

sole  reason  that  they  are  new;  nevertheless,  as  regards  arti- 
tificial  insemination,  there  is  not  only  reason  for  extreme 
reserve,  but  it  must  be  entirely  rejected.   To  say  this  is 
not  necessarily  to  proscribe  the  use  of  certain  artificial 

means  designed  only  to  facilitate  the  natural  act  or  to  en- 
able that  act,  performed  in  a  normal  manner,  to  attain  its 

end. 

We  must  never  forget  this:   It  is  only  the  procreation  of 
new  life  according  to  the  will  and  plan  of  the  Creator  which 

brings  with  it — to  an  astonishing  degree  of  perfection — the 
reali/.ation  of  the  desired  ends.   This  is,  at  the  same  time, 
in  harmony  with  the  dignity  of  the  marriage  partners,  with 
their  bodily  and  spiritual  nature,  and  with  the  normal  and 

happy  development  of  the  child. 21 

In  1951  Pius  XII  again  broached  this  topic  and  clarified  in  greater 

detail  the  meaning  of  the  marital  act: 

In  its  natural  structure  the  conjugal  act  is  a  personal  action, 
a  simultaneous  and  immediate  cooperation  on  the  part  of  the 
husband  and  wife  which  by  the  very  nature  of  the  agents  and 
the  propriety  of  the  act  is  the  expression  of  the  mutual  gift 

which  according  to  Holy  Scripture  brings  about  union  'in  one 
flesh  only.'   There  is  something  much  more  than  the  union  of 
two  germ  cells  which  may  be  brought  about  even  artificially, 
without  the  natural  action  of  husband  and  wife.   The  conjugal 

act  ordained  and  willed  by  nature  is  a  personal  act  of  coop- 
eration, the  right  to  which  husband  and  wife  give  each  other 

when  they  marry. '^^ 

Moral  theologians  then  attempted  to  state  systematically  and  coher- 

ently the  Catholic  position  on  the  nature  of  the  marital  act  in  the  light 

of  generally  accepted  theories  and  of  these  addresses  of  Pius  XII.   Sexual 

actuation  which  is  in  accord  with  the  plan  of  God  must  be  both  open  to 
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procreation  and  expressive  of  love  union.   This  is  the  nature  of  the  sex- 

ual actuation  which  human  beings  must  always  observe.   According  to  Ford 

and  Kelly  (recall  that  Kelly  himself  had  previously  favored  All') : 

For  Pius  XII  seems  to  be  saying  that  just  as  it  is  wrong  to 

violate  the  natural  design  by  excluding  the  basic  procreativi- 
ty  of  the  act  from  the  conjugal  embrace  (by  contraception) ,  so 
also  it  is  wrong  to  violate  the  natural  design  by  excluding 

the  conjugal  embrace,  that  is,  the  personal  self-donation  of 
the  partners,  from  the  procreative  activity  (by  artificial  in- 

semination) ,   Artificial  insemination  is  condemned  precisely 

because  it  separates  procreation  from  the  personal  act  of  lov- 

ing self-surrender.   In  other  words  the  marriage  act  has  a 
natural  design  as  an  act  of  conjugal  love  too.^-^ 

Often  the  official  hierarchical  teaching  in  the  Roman  Catholic  Church 

has  not  been  properly  understood  especially  in  terms  of  its  condemnation  of 

artificial  contraception.   The  official  teaching  is  not  pronatalist  at  any 

cost,  as  the  condemnation  of  AIII  testifies.   The  ultimate  reason  for  the 

condemnation  of  both  contraception  and  of  AIK  rests  on  an  analysis  of  the 

sexual  act  itself.   Sexuality  has  a  twofold  purpose — procreation  and  love 

union.   Every  sexual  actuation  must  be  both  open  to  procreation  and  expres- 

sive of  love.   This  analysis  of  the  act  and  its  God-given  design  provides 

the  basis  for  the  condemnation  of  artificial  contraception  and  of  AIR  (as 

well  as  of  masturbation).   Logically,  those  who  disagree  with  the  official 

hierarchical  teaching  on  contraception  should  also  disagree  with  the  con- 

deraantion  of  AIH,  for  both  condemnations  rest  on  the  same  act  analysis.   As 

a  matter  of  fact  many  Roman  Catholic  theologians  today  do  not  accept  this 

analysis  of  the  physical  act  and  are  in  favor  of  contraception  and  AIII  when 

there  are  sufficient  reasons.   To  my  knowledge,  no  contemporary  Catholic 

theologian  who  has  accepted  artificial  contraception  has  condemned  AIH. 

Sexual  actuation  does  not  always  and  everywhere  by  its  very  nature 

have  Co  be  both  open  to  procreation  and  expressive  of  love  union.   Love  union 
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and  procreation  are  united  not  in  the  act  but  rather  in  the  marriage  rela- 

tionship and  in  the  partners.   Consequently,  with  many  other  Catholic  the- 
24 

olgians  I  accept  the  morality  of  AIH.    In  the  contemporary  literature 

outside  Catholic  moral  theology  it  seems  there  have  been  no  major  attempts 

to  prove  that  AIH  is  wrong. 

In  his  address  of  September  29,  1949,  Pope  Pius  XII  condemned  AID 

both  outside  and  within  marriage.   The  fundamental  reason  excluding  AID  is 

that  the  procreation  of  new  life  must  be  the  fruit  of  the  marriage  and  of 

the  marriage  partners.   This  is  the  primary  reason  against  AID  proposed  by 

most  Catholic  theologians  and  by  many  others.   Pope  Pius  XII  phrased  the 

objection  primarily  in  terms  of  the  rights  of  the  spouses  who  alone  have  an 

exclusive,  nontransferable  and  inalienable  right  over  their  bodies  for  the 25 

purpose  of  generating  new  life. 

Those  who  reject  AIH  maintain  that  the  act  of  sexual  intercourse 

must  be  both  open  to  procreation  and  expressive  of  love.   Those  opposed  to 

AID  argue  chat  procreation  and  love  union  must  always  be  united  in  the  two 

*  persons  who  covenant  their  lives  to  one  another  in  marriage.   The  child 

must  be  the  fruit  of  their  love  and  the  fruit  of  their  bodies.   The  inabili- 

ty of  one  of  the  partners  to  generate  offspring  is  part  of  the  "worse"  of 

the  marriage  promises  which  the  couple  make  to  one  another.   The  two  have 

made  a  covenant  to  share  their  love  and  their  life.   To  bring  in  an  oocyte 

or  a  sperm  from  outside  the  covenant  realtionship  violates  the  very  meaning 

of  this      relationship. 

Other  arguments  proposed  against  AID  are  based  on  the  consequences 

that  might  come  from  such  a  procedure.  AID  might  harn  the  future  psychic 

development  of  the  child-co-be.  AID  could  cause  psychic  difficulties  for 

the  male  who  is  unable  to  have  a  child  of  his  ov^^n  and  could  thereby  threacen 



13. 

even  the  marriage  itself.   In  addition  other  undesirable  consequences 

are  the  buying  and  selling  of  sperm  and  the  depersonalization  of  the 

procreation  of  offspring. 

In  general,  I  give  great  weight  to  the  argument  from  the  meaning 

of  the  marriage  covenant  and  from  the  fact  that  the  child  is  the  fruit 

of  the  love  and  the  bodies  of  husband  and  wife.   However,  I  do  not  be- 

lieve that  these  reasons  constitute  an  absolute  prohibition  against  AID. 

There  are  strong  reasons  to  counsel  against  an  easy  acceptance  of  AID. 

Likewise, the  other  reasons  proposed  against  it  deserve  serious  consid- 

eration and  are  factors  that  cannot  be  readily  passed  over.   In  my  judg- 

ment, adoption  is  to  be  preferred.   However,  I  cannot  exclude  the  pos- 

sibility that  AID  could  be  a  morally  good  choice  in  some  circumstances 

despite  serious  problems  that  are  present.   Ways  could  be  developed  of 

preventing  some  possible  abuses.   It  would  not  be  necessary  to  buy  and 

sell  sperm.   In  one  clinic  in  France,  the  sperm  is  freely  donated  by  a 

married  man  who  together  with  his  wife  consents  to  do  this.   In  this  way 

a  personal  aspect  is  maintained  and  any  grossness  involved  in  selling 
26 

sperm  is  avoided. 

In  general,  it  should  be  pointed  out  that  the  majority  of  Roman 

Catholic  theologians  condemn  AID  as  morally  wrong.   Many  who  morally  ac- 
27 

cept  AIH  do  not  allow  AID.    Karl  Rahner,  who  allows  experimentation  on 
28 

in  vitro  fertilization,  does  not  accept  AID.     Debate  also  continues 
29 

among  other  Christian  ethicists  and  philosophers. 

AID  outside  marriage  presents  a  different  perspective  especially 

in  tlie  light  of  the  Judaeo-Christian  tradition  which  has  traditionally 

seen  childbearing  and  rearing  within  the  context  of  marriage.   For  this 
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reason  and  all  that  lies  behind  it  AID  outside  marriage  is  morally  un- 

acceptable.  Further  questions  involving  procreation  and  the  meaning 

of  parenthood  will  be  discussed  in  later  sections. 

The  beginning  of  human  life.   The  beginning  of  truly  human  life 

looms  large  in  any  discussion  of  ±n   vitro  fertilization  and  embryo  trans- 

fer.  What  is  it  that  is  present  in  the  preimplantation  embryo?   In 

these  discussions  I  avoid  the  term  person  and  speak  of  truly  human  life 

as  that  life  which  deserves  the  same  value,  rights  and  protection  due 

the  human  person  as  such. 

In  the  context  of  the  debate  over  abortion,  there  have  been  many 

articles  and  books  written  on  the  question  of  the  beginning  of  truly 

human  life  and  the  criteria  or  methodological  approaches  to  be  employed 

in  determining  when  truly  human  life  begins.   The  papal  and  hierarchi- 

cal magisterium  of  the  Roman  Catholic  Church  have  shown  complete  unanimi- 

ty even  in  recent  years  in  maintaining  that  from  the  moment  of  concep- 

tion the  fetus  is  to  be  treated  as  truly  human  life.   However,  the  hier- 

archical magisterium  still  recognizes  that  theoretical  doubt  about  the 

beginning  of  human  life  can  exist,  but  in  practice  one  must  act  as  if 
30 

truly  human  life  is  present  from  the  moment  of  conception. 

In  the  contemporary  ethical  writing  on  this  topic,  I  discern  four 
31 

different  types  of  criteria  for  deciding  when  truly  human  life  begins. 

The  individual-biological  criterion  judges  the  existence  of  truly  human 

life  in  terms  of  some  physical,  biological  or  genetic  aspect  of  the  in- 

dividual being.   A  relational  criterion  maintains  that  truly  human  life 

begins  once  there  is  an  established  human  relationship  between  parents 

and  fetus.   A  multiple  criterion  approach  includes  biological,  psychologi- 

cal and  cultural  factors  with  a  developing  value  attached  to  the  fetus 
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until  all  these  aspects  are  more  present.   A  conferred  rights  criterion 

recognizes  difficulties  with  the  metaphysical  basis  of  the  other  pro- 

posals and  affirms  that  rights  are  conferred  by  those  people  who  contract 

to  make  up  the  society. 

In  evaluating  these  criteria  and/or  conclusions,  I  begin  with  the 

presupposition  that  almost  all  would  accept  that  infanticide  is  wrong. 

As  a  result,  one  must  propose  a  criterion  for  the  beginning  of  truly  hu- 

man life  which  can  never  be  used  to  justify  infanticide. 

I  reject  the  conferred  rights  approach  because  it  does  not  go  to 

the  heart  of  the  matter.   Why  should  rights  be  conferred  on  the  fetus  in 

the  first  place?   In  addition,  my  philosophy  of  rights  sees  these  as  in- 

alienable rights  of  the  human  being  and  not  something  conferred  by  others. 

The  relational  criterion  if  it  is  to  be  based  on  human  relations  as  con- 

stituting the  beginning  of  truly  human  life  would  not  be  present  until 

well  after  birth.   Human  relations  involve  some  type  of  reciprocity.  A 

multiple  approach  stresses  the  need  for  psychological  and  cultural  fac- 

tors as  well  as  biological,  but  in  my  judgment  there  is  much  more  psy- 

chological and  cultural  development  which  takes  place  after  birth  than 

takes  place  before  birth.   I  employ  the  individual-biological  criterion. 

In  a  sense  this  is  the  same  general  criterion  used  in  our  determination 

of  human  death.   Whether  the  test  for  death  be  cessation  of  heartbeat,  of 

breathing  or  of  electrical  brain  activity,  these  are  all  criteria  of  the 

individual-biological  order. 

Within  this  criterion  I  maintain  chat  truly  human  life  should  be 

judged  to  be  present  two  to  three  weeks  after  conception.   My  position 

recognizes  that  potentiality  is  present  very  early  and  much  development 
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occurs  on  the  basis  of  what  has  been  present  from  the  very  beginning. 

Later  points  of  development  are  ruled  out  as  constituting  no  more  than 

developing  stages  and  not  crucial  qualitative  differences  Chat  are  so 

significant  as  to  determine  the  beginning  of  truly  human  life.  Many  who 

adopt  this  criterion  choose  Che  moment  of  f ertilizacion  or  conception 

as  Che  beginning  of  truly  human  life.   From  Che  first  moment  of  con- 

ception there  is  a  unique  never-to-be-repeaced  genotype. 

My  position  rests  heavily  on  the  concept  of  individuality.   In- 

dividuality is  not  really  present  at  Che  very  beginning  because  twinning 

and  recombination  remain  possible.   Only  after  about  three  weeks  is  this 

indivldualicy  present.   These  arguments  are  Buttressed  by  two  other  con- 

siderations— before  this  Cime  the  cells  are  pluripotential  and  cannot 

change  without  Che  appearance  of  Che  primary  organizer  which  is  not  yet 

present.   Also  the  many  fertilized  ova  which,  even  in  Che  normal  pro- 

cess of  reproduccion,  are  spontaneously  aborted  before  implanting  in  Che 

uterus  also  tend  to  argue  that  we  are  not  dealing  here  with  truly  human 

life.  Although  my  position  maintains  that  truly  human  life  is  not  pres- 

ent until  two  to  three  weeks  afcer  concepCion,  before  chis  cime  Che  zy- 

32 goce,  morula  and  blastocyst  do  have  some  value  and  importance. 

Clinical  In  ViCro  Fertilization  and  Embryo  Transfer 

All  Che  questions  considered  thus  far  are  relaCed  to  Che  ethical 

decisions  about  ^  viCro  fertilization  and  embryo  transplant.   Those  who 

oppose  obtaining  the  semen  by  masturbation  or  oppose  AIH  or  believe  Chac 

human  life  is  present  from  Che  very  momenc  of  concepCion  would  logically 

be  opposed  Co  ±n   vjcro  fertilization  and  embryo  transfer  under  any  cir- 

cumsCances.   One  should  not  be  surprised  Co  learn  that  Pope  Pius  XII  in 

1956  merely  stated  that  experiments  in  arcificial  human  fecundacion  Ln 
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33 vitro  must  be  rejected  as  immoral  and  absolutely  illicit.    However, 

from  the  positions  I  have  taken  on  the  issues  up  to  now,  logically  the 

question  of  in  vitro  fertilization  and  embryo  transplant  remains  open. 

This  section  will  now  consider  the  ethical  issues  dealing  specifically 

with  our  topic. 

Discards  and  Failures.   In  practice  many  fertilizations  are  usu- 

ally done  but  only  one  embryo  is  ultimately  transferred.   The  remaining 

fertilized  ova  are  then  discarded.   In  the  process  of  trying  to  Implant 

the  embryo  there  will  also  be  many  failures.   What  about  the  problem  of 

these  discards  and  failures?  According  to  my  position  they  do  not  con- 

stitute truly  human  life,  but  obviously  these  early  embryos  do  have  a 

value  and  importance.   However,  since  they  are  not  deserving  of  the  pro- 

tection  of  truly  human  life,  some  discards  and  failures  cannot  consti- 

tute  an  absolute  condemnation  of  _in  vitro  fertilization  and  embryo  trans- 

plant.  It  could  be  judged  that  their  loss  is  compensated  for  by  the 

good  to  be  attained  if  the  ̂   vitro  fertilization  and  embryo  transplant 

becomes  successful.   In  this  connection  it  is  necessary  to  recall  that 

even  in  the  normal  process  of  reproduction  many  fertilized  ova  do  not 

34 implant  and  are  lost.   Despite  a  few  contrary  voices,    the  vast  majori- 

ty of  authors  recognize  that  a  large  proportion  of  fertilized  ova  are 35 

never  implanted.    Means  should  be  taken  to  insure  that  discards  and 

losses  are  not  excessive. 

Risks  to  the  child-to-be.   What  right  do  those  generating  new 

life  have  to  expose  the  child-to-be  to  risks  such  as  future  abnormali- 

ties?  Here  again  it  is  necessary  to  recall  chat  there  are  risks  for  the 

child-to-be  in  the  normal  process  of  reproduction. 

For  many  ethicists  and  scientists,  such  as  R.  Edwards,  there 
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is  no  real  problem  here.   The  fetus  after  implantation  can  be  monitored 

by  all  types  of  prenatal  diagnosis  such  as  ultrasonics  and  amniocentesis. 

If  any  abnormalities  appear,  the  fetus  can  be  aborted.   Edwards  concludes 

that  the  risks  of  abraormal  offspring  following  embryo  transfer  would  then 
36 

be  very  small . 

However,  from  my  perspective  I  cannot  accept  the  general  solution 

of  abortion  of  deformed  fetuses,  since  a  truly  human  life  is  already  pres- 

ent.  My  ethical  analysis  must  then  deal  somewhat  differently  with  the 

question  of  the  risks  to  the  child-to-be. 

Can  any  reason  justify  exposing  the  child-to-be  to  some  risk?  The 

potential  conflict  exists  between  the  desire  of  the  parents  (supposing  now 

the  case  of  a  married  couple)  to  have  a  child  and  the  risks  to  the  child- 

to-be.   Do  the  parents  have  a  right  to  have  a  child?   In  general  for  all 

people  one  would  have  to  deny  that  there  is  an  absolute  right  to  have  a 

child.   Catholic  theology  and  discipline  respond  by  saying  that  a  married 

couple  has  a  right  to  place  that  act  (the  marital  act)  which  is  apt  for 

generation,  but  whether  or  not  generation  follows  is  beyond  their  control 

and  their  right.  Nor  can  one  say  that  parents  have  a  right  to  do  everything 

possible  to  have  a  child,  for  there  are  obvious  limits. 

However,  the  desire  for  a  married  couple  to  have  a  child  is  some- 

thing intimately  connected  with  the  reality  of  their  marriage.   The  Christ- 

ian tradition  recognizes  that  one  of  the  goods  of  marriage  involves  off- 

spring.  There  is  a  strong  connection  between  children  and  marriage.   The 

desire  of  a  married  couple  to  have  a  child  is  much  different  from  the  de- 

sire of  a  nonmarried  person  to  have  a  child.   In  this  context  there  can 
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be  justification  in  exposing  the  child-to-be  to  some  risks.   Even  in 

normal  reproduction  there  are  such  risks.   I  would  conclude  that  the 

risks  in  in   vitro  fertilization  and  embryo  transfer  should  be  about  the 

same  as  in  the  normal  process.   Unless  this  type  of  assurance  can  be 

given,  the  artificial  procedures  would  be  wrong  because  of  the  dispro- 

portionate danger  of  risk  to  the  child-to-be.  At  the  very  minimum,  ex- 

perimentation on  lower  animals  must  be  done  to  such  a  degree  as  to  give 

assurance  that  the  risk  to  the  child-to-be  is  proportionate — that  is, 

about  the  same  as  in  the  normal  process. 

The  nature  of  human  parenthood.  Does  J^  vitro  fertilization  de- 

personalize marriage  and  parenthood?  The  origin  of  the  child  is  separated 

from  the  sphere  of  the  specifically  marital  (bodily,  sexual)  love.  The 

child  can  undoubtedly  be  the  result  of  a  loving  decision  on  the  part  of 

the  parents  but  the  bodily  aspect  is  missing.  Aspects  of  this  question 

have  already  been  discussed  in  considering  AIH  and  AID. 

Some,  echoing  the  fear  of  Pope  Pius  XII  that  the  domestic  hearth 
37 

will  be  turned  into  a  biological  laboratory,   claim  that  the  laboratory 
38 

reproduction  of  human  beings  is  no  longer  human  reproduction.    Undoubt- 

edly there  are  certain  human  values  in  the  normal  way  of  parenthood  and 

reproduction.   However,  1^  vitro  fertilization  and  embryo  transfer  are 

proposed  only  for  that  limited  number  of  situations  in  which  the  normal 

process  cannot  take  place.   On  the  other  hand,  I  object  Co  the  approach 

of  Joseph  Fletcher  who  seems  to  prefer  the  control  of  technology  to  the 
39 

genetic  lottery  of  chance. 

Needs  and  priorities .   In  vitro  fertilization  and  embryo  transfer 

is  now  proposed  as  a  remedy  for  infertile  parents  when  the  wife  has  oc- 
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eluded  oviducts  and  therefore  Is  unable  to  have  a  child.   The  problem 

of  infertility  due  to  occluded  ducts  might  affect  two  per  cent  of  the 

female  population.   However,  some  of  these  people  can  be  helped  by  re- 

construction of  the  oviduct.   In  vitro  fertilization  and  embryo  transfer 

could  be  of  great  benefit  to  a  very  small  percentage  of  parents  who  are 

unable  to  have  a  child  of  their  own.   In  addition,  this  technique  could 

be  used  for  many  other  purposes.   A  woman  who  lacks     oocytes  of  her 

own  could  have  an  embryo  formed  from  her  husband's  sperm  and  a  donor's 

ovum  transferred  into  her  body.   A  woman  unable  to  support  a  pregnancy 40 

could  use  a  surrogate  mother. 

The  question  of  priorities  within  medicine  and  science  is  inti- 

mately connected  with  the  narrower  question  of  the  need  for  iii  vitro  fer- 

tilization and  embryo  transfer.  The  danger  constantly  lurks  of  giving 

so  much  attention  to  comparatively  esoteric  procedures  that  basic  medical 

care  (e.g.,  maternal  and  prenatal  health  care)  tends  to  be  neglected.   In 

general,  many  today  agree  that  more  emphasis  should  be  put  on  preventive 

health  care  and  not  as  much  on  crisis  intervention.   However,  on  the 

other  hand  the  costs  involved  in  in  vitro  fertilization  and  embryo  trans- 

fer do  not  amount  to  that  much  compared  to  other  more  esoteric  medical 

technologies. 

The  wedge  argument.   One  very  important  aspect  which  arises  in 

both  everyday  conversation  and  in  the  more  reflective  literature  can  be 

summarized  in  what  is  often  called  the  principle  of  the  wedge  or  the 

slippery  slope  or  the  camel's  nose  in  the  tent  argument.   If  we  allow  ^, 

then  we  open  the  door  to  x,  ̂   and  z^.   As  generally  understood  this  ar- 

gument does  not  presuppose  an  absolute  and  logically  necessary  connection 
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between  the  first  step  and  the  second  (i.e.,  if  you  give  someone  an 

inch,  they  cannot  logically  claim  a  right  to  a  mile).   However,  there 

is  a  tendency  to  move  in  this  direction.   Perhaps  many  of  the  argu- 

ments advanced  for  a_  could  also  be  advanced  for  x,  2.  ̂ ^'^  2.   sven  though 

a  logi-ca,lly  differs  from  x,  ̂   and  z^.  The  wedge  argument  must  be  anal- 41 

yzed  and  applied  very  carefully.    On  the  one  hand,  the  wedge  can  be 

readily  employed  to  justify  the  status  quo;  while,  on  the  other  hand, 

history  often  shows  there  was  more  of  a  connection  between  the  first 

step  and  the  final  outcome  than  had  been  anticipated.   There  are  many 

different  aspects  of  this  problem  involving  possible  abuses  which  de- 

serve some  discussion. 

Now  that  the  technology  of  in  vitro  fertilization  and  embryo 

transfer  has  been  successfully  accomplished  at  least  once,  this  tech- 

nique could  be  used  for  many  different  purposes  and  reasons.   These 

new  technologies  could  be  used  as  a  way  of  improving  the  gene  pool  of 

the  human  race  and  making  better  people.   Here  it  is  improtant  to  rec- 

ognize the  distinction  between  positive  and  negative  eugenics.   For 

many  reasons  I  am  totally  opposed  to  any  type  of  positive  eugenics. 

This  new  technology  should  be  confined  to  helping  people  with  infer- 

tility problems.   In  this  way  it  is  possible  to  construct  what  might 

be  called  a  firebreak  thereby  preventing  the  gradually  escalating  uses 

of  this  technology  to  the  point  of  great  abuses. 

At  the  present  time  requests  are  generally  limited  to  do  research 

on  in  vitro  fertilization  and  preimplantation  embryos.   Once  this  re- 

search has  been  done  and  the  technologies  relatively  perfected  there 
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will  be  demands  and  requests  to  do  research  on  the  embryo  after  the 

time  of  implantation.   Science  is  rightly  striving  for  knowledge  and 

truth,  since  such  striving  constitutes  the  very  goal  and  lifeblood  of 

scientific  inquiry. 

In  theory  one  must  firmly  acknowledge  that  there  are  limits  to 

the  pursuit  of  truth.  There  are  some  things  in  sociology  that  we  might 

never  be  able  to  learn  because  the  only  way  to  discover  such  truths 

might  violate  the  right  to  privacy  of  certain  individuals.  Medical 

science  itself  recognizes  some  limits;  for  example,  we  could  learn  much 

more  if  we  allowed  medical  experimentation  on  living  human  beings  in.  the 

same  way  we  experiment  on  animals. 

From  my  ethical  perspective  truly  human  life  is  present  two  to 

three  weeks  after  conception  or  shortly  after  the  implantation  of  the 

embryo.   Hence  experimentation  after  that  time  and  attempts  to  culture 

embryos  in   vitro  beyond  this  stage  of  development  raise  insurmountable 

ethical  problems.   I  am  fearful  that  such  a  step  will  come  about  and 

want  to  prevent  it. 

An  important  consideration  must  be  the  effect  of  the  new  repro- 

ductive technologies  on  the  family.   The  family  occupies  a  unique  and 

very  significant  place  and  role  in  society.   The  bearing  and  rearing  of 

children  ordinarily  take  place  within  the  family  context.   In  the  last 

few  decades  we  have  recognized  many  problems  and  changes  involving  the 

family  in  contemporary  society.   Single  parent  families  have  become 

more  and  more  common  and  generally  acceptable  both  in  theory  and  in 

practice. 

There  is  a  legimitate  concern  that  these  new  technologies  might 

affect  the  family  deleteriously .   This  can  readily  be  avoided  by  limiting 
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in  vitro  fertilization  and  embryo  transfer  to  those  who  are  truly  in- 

volved in  a  family  situation  involving  a  heterosexual  couple  in  an  es- 

tablished relationship.   In  this  way  added  pressures  will  not  be  put 

on  the  family  if  these  techniques  are  so  limited. 

Another  problem  concerns  the  very  meaning  of  medicine  and  its 

purposes.   Medicine,  according  to  Paul  Ramsey,  exists  to  cure  the  medi- 

cal ills  of  people  but  should  not  be  used  for  nonmedical  purposes  or 
42 

to  fulfill  people's  wishes  or  desires.   Such  reasoning  involves  serious 

flaws,  but  there  is  also  an  element  of  truth  that  cannot  be  ignored. 

In  our  everyday  life  even  now  we  accept  the  fact  that  medicine  deals 

with  nonmedical  problems  and  is  not  always  used  for  strictly  medical 

purposes.   Cosmetic  surgery  constitutes  one  obvious  example.   This  prac- 

tical example  finds  theoretical  grounding  in  an  understanding  of  medi- 

cine as  being  at  the  service  of  the  whole  human  person  and  not  merely 

limited  to  the  narrower  range  of  the  strictly  medical  aspects  of  the 

person. 

On  the  other  hand,  there  would  be  obvious  abuses  if  medical  tech- 

nology can  be  used  to  fulfill  one's  wishes  and  desires  with  no  further 

qualification.   It  is  necessary  to  look  more  deeply  into  the  question 

of  the  wishes  and  desires  for  a  child.   As  mentioned  above,  not  even 

married  couples  possess  a  right  to  have  a  child.   However,  a  strong 

connection  exists  between  marriage  and  children  which  distinguishes 

the  desire  of  the  married  couple  for  a  child  from  the  desire  of  others. 

All  admit  that  a  married  couple  can  use  such  means  as  fertility  testing, 

fertility  treatment  and  arranging  coitus  at  the  proper  time  to  help 

achieve  their  desire  for  a  child.   Most  ethicians  acknowledge  that  arti- 
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ficial  insemination  (for  many,  including  myself  at  times,  AID)  is  moral- 

ly acceptable.   The  acceptance  of  ±n   vitro  fertilization  and  embryo  trans- 

fer for  married  couples  would  not  open  the  door  to  the  danger  that  wish- 

es and  desires  alone  justify  any  medical  treatment  or  intervention. 

Another  very  significant  danger  involves  our  attitude  toward  the 

control  of  our  offspring  and  our  lives  as  well  as  our  compassion  and  con- 

cern for  the  abnormal,  the  retarded  and  all  those  who  fall  below  the  ac- 

cepted standards  of  normality.   In  general  we  must  be  open  to  all  legi- 

timate attempts  to  overcome  disease,  abnormality  and  suffering;  but  we 

must  also  recognize  that  in  the  end  it  will  be  impossible  to  exercise 

perfect  control  over  our  human  existence.   An  unbalanced  quest  for  the 

goal  of  perfect  control  would  have  deleterious  effects  on  our  compassion 

for  those  who  are  suffering  which  has  traditionally  been  called  a  hall- 

mark of  Judaeo-  Christian  civilization.  Newer  discoveries  such  as  repro- 

ductive technologies  do  not  necessarily  involve  a  lessened  compassion 

and  concern  for  the  abnormal,  but  we  must  be  ever  vigilant  in  this  mat- 

ter. 

There  already  exists  a  popularly  accepted  slogan  that  every  child 

should  be  a  wanted  child.   In  many  ways  I  agree  with  the  sentiments  be- 

hind such  an  adage,  but  I  would  have  great  difficulty  in  accepting  the 

possibly  broader  indications  that  we  can  control  everything  about  our 

offspring  and  our  own  lives.   Experience  reminds  us  there  are  many  things 

that  happen  to  us  in  life  that  V7e  do  not  want.   The  reality  and  mystery 

of  suffering  will  always  accompany  us  in  our  living  and  in  our  dying. 

Human  existence  would  be  rather  sterile  if  we  were  able  to  totally  deter- 

mine everything  that  happens  to  us. 
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Two  other  issues.   The  thrust  of  the  argument  proposed  thus  far, 

especially  in  view  of  the  danger  of  excesses  and  abuses^  has  limited  in 

vitro  fertilization  and  embryo  transfer  to  married  couples.   Now  the 

question  is  explicitly  raised  about  such  reproductive  technologies  using 

donor  sperm  and/or  donor  oocytes.  This  procedure  involves  an  extended 

form  of  AID  with  the  possibility  of  a  donor  ovum  as  well  as  a  donor 

sperm.   From  an  ethical  perspective  I  have  already  proposed  that  AID 

could  sometimes  be  justified  although  there  are  many  ethically  prob- 

lematic issues  involved.   On  the  ethical  level,  I  am  hesitant  about 

the  morality  of  embryo  culture  and  transfer  involving  donor  gametes. 

C"^  the  level  of  public  policy  at  the  present  time  I  do  not  approve  of 

in  vitro  fertilization  and  embryo  transfer  in  these  cases.   There  are 

many  serious  moral  questions  (not  serious  enough  to  constitute  an  abso- 

lute moral  prohibition)  involved  in  AID  which  are  not  present  in  AIH . 

As  a  matter  of  public  policy  it  would  be  very  difficult  to  monitor  all 

these  very  significant  problems.   In  addition,  there  are  still  many 

legal  questions  about  AID,  so  one  should  proceed  rather  cautiously  in 

this  area.   In  introducing  new  procedures  involving   the  danger  of 

abuses,  prudence  seems  to  indicate  a  cautious  approach. 

Another  question  concerns  a  surrogate  mother  for  those  women 

who  are  unable  or  unwilling  to  carry  their  own  children.   Here  again 

there  is  a  slippery  slope  from  being  medically  unable  to  being  unwill- 

ing whether  for  very  serious  or  for  frivolous  reasons.   There  are  ser- 

ious reservations  about  such  a  procedure  precisely  because  of  the  bodily 

relationship  existing  between  the  woman  who  carries  the  child  and  the 

child.   In  addition,  there  could  also  be  complicated  and  perplexing 
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legal  problems.   By  preventing  such  a  procedure  one  also  places  a  firm 

firebreak  in  the  path  of  possibly  spreading  abuses  of  this  new  reproduc- 

tive technology. 

Ethical  conclusions.   In  conclusion  my  analysis  of  the  niorality  of 

in  vitro  fertilization  and  embryo  transfer  accepts  such  a  procedure  un- 

der the  following  conditions: 

1.  Discards  and  losses  are  minimized  as  much  as  possible. 

2.  There  must  be  a  proven  assurance  that  the  danger  of  harm  to 

the  child-to-be  is  about  the  same  as  in  normal  conception.  A  thorough 

investigation  of  all  the  available  scientific  data  must  be  made  to  see 

if  this  condition  exists  at  the  present  time. 

3.  The  procedure  is  limited  to  an  established  heterosexual  couple 

whose  own  sperm  and  ovum  are  fertilized  j^  vitro  and  then  transferred  in- 

to the  womb  of  the  wife. 

The  discussion  has  generally  been  in  terns  of  the  clinical  work 

done  with  individual  patients.   What  about  basic  research  in  in  vitro 

fertilization  and  transfer  of  preimplantation  embryos?   Almost  all  of 

the  relevant  issues  have  been  discussed  previously.   In  addition,  the 

canon  of  informed  consent  with  regard  to  experimentation  is  definitely 

called  for  in  this  case.   Research  can  be  done  at  the  human  level  only 

after  thorough  research  has  been  done  on  lower  levels.   The  purpose  of 

the  research  must  be  specifically  stated  and  the  need  for  such  research 

must  be  demonstrated.   The  nature  of  the  matter  involved  in  the  research 

calls  for  respect  and  economy  avoiding  unnecessary  waste.   The  research 

should  be  restricted  to  preimplantation  embryos  and  any  attempts  to  cul- 

ture the  fetus  beyond  this  stage  ^j-e  wrong. 
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Legality  and  public  funding .   This  paper  has  addressed  the  ques- 

tion of  jji  vitro  fertilization  and  embryo  transfer  from  an  ethical  per- 

spective.  What  about  public  policy  and  public  funding?   There  are  three 

distinct  Issues  Involved  here — morality,  legality  and  public  funding.   Is 

my  position  on  morality  too  liberal  or  too  restrictive  in  terms  of  legal- 

ity and  public  funding? 

Some  might  argue  that  my  position  is  too  liberal  in  the  light  of 

the  many  people  in  our  society  who  are  opposed  to  such  a  technique.   Some 

of  them  might  be  opposed  because  they  believe  truly  human  life  is  in- 

volved.  Even  in  the  light  of  my  ethical  position,  one  could  still  con- 

clude against  the  legality  or  especially  against  the  public  funding  of 

such  research  and  techniques.   I  would  not  make  such  judgments. 

Is  the  ethical  position  taken  here  too  restrictive  for  a  public  poli- 

cy of  acceptance  and  funding?  There  are  many  people  who  might  object  to 

the  restrictions  proposed  in  this  paper — clinical  work  restricted  to  the 

ovum  and  sperm  of  husband  and  wife  with  the  embryo  transferred  into  the 

uterus  of  the  wife;  no  surrogate  mothers;  no  culturing  of  or  experimentation 

with  postimplantation  fetuses. 

Many  reasons  of  a  prudential  nature  support  the  position  outlined 

above.   In  dealing  with  new  technologies  which  have  a  great  impact  on  life 

and  society  caution  is  in  order.   Many  ethical  theories  give  some  if  not 

all  importance  to  consequences,  but  no  one  possesses  the  Solomonic  wisdom 

to  know  what  will  be  the  consequences  of  these  new  technologies.   It  will 

be  important  to  see  what  consequences  occur  from  a  somewhat  restrictive  ap- 

proach before  entertaining  other  possibilities. 

An  objection  might  be  raised  that  I  am  unfairly  thrusting  my  moral 

positions,  especially  on  the  question  of  the  beginning  of  human  life,  on 
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others  and  preventing  them  from  acting  in  accord  with  a  different  under- 

standing.  There  are  a  number  of  possible  responses  to  such  an  objection. 

Some  could  reach  the  same  conclusion  on  different  grounds  such  as  the 

prudential  reasons  mentioned  above.   Others  could  conclude  that  there 

are  many  people  who  are  deeply  convinced  that  truly  human  life  is  pres- 

ent after  implantation  and  public  peace  calls  for  respect  for  this  posi- 

tion especially  when  there  are  no  overwhelming  rights  in  collision  with 

this  understanding.   Others  could  arrive  at  this  same  conclusion  not  on 

the  basis  that  truly  human  life  is  present  in  the  postimplantation  fetus, 

but  on  the  basis  that  the  fetus  at  that  time  in  development  has  greater 

value  than  the  reasons  proposed  for  extending  the  culturing  of  embryos 

beyond  this  time. 

There  are  significant  differences  between  the  law  on  abortion  and 

policy  on  the  legality  and  funding  of  research.   Although  I  believe  in  a 

comparatively  early  time  for  the  beginning  of  truly  human  life,  I  have 

accepted  the  Supreme  Court's  ruling  on  abortion  law  and  opposed  efforts 

to  overturn  this  ruling  through  a  constitutional  amendment.   In  abortion 

the  rights  of  the  mother  are  involved.   In  our  pluralistic  society  in 

which  there  is  dispute  about  the  beginning  of  human  life  I  can  understand 

a  conclusion  which  says  that  the  benefit  of  the  doubt  should  be  given  to 

the  rights  of  the  mother  and  her  freedom  to  act.   However,  in  this  case 

there  is  no  conflict  between  the  fetus  and  the  rights  of  the  mother  or 

any  strict  human  rights. 

In  conclusion  this  paper  maintains  that  under  certain  conditions 

in  vitro  fertilization  and  embryo  transfer  are  morally  acceptable  and  also 

proposes  this  conclusion  as  a  basis  for  public  policy  and  funding. 
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1.  Theology,  Ethics,  and  In  Vitro  Fertilization 

It  is  customary  for  anyone  testifying  before  such  committees  to  establish 

their  credentials.  I  have  been  asked  to  testify  because  I  am  a  Protestant,  a 

theologian,  and  an  ethicists.  I  am  not  sure  which  of  these  is  the  more  important 

nor  am  I  sure  how  I  can  show  I  am  competent  at  any  of  them  since  we  live  at  a 

time  when  such  titles  are  remarkably  ambiguous.  In  vitro  fertilization  surely 

is  a  symbol  of  what  a  strange  world  in  which  we  live,  but  Dr.  McCarthy  must  have 

at  least  thought  it  was  a  little,  though  perhaps  not  equally,  strange  to  find 

himself  calling  the  University  of  Notre  Dame  to  get  a  Protestant  theologist 

ethicist. 

Therefore  even  though  I  am  here  as  a  Protestant  it  is  important  that  I  make 

clear  that  I  cannot  pretend  to  speak  for  any  identifiable  religious  body  or  any 

broad  consensus  of  religious  belief.  What  you  see  before  you  is  a  Methodist  of 

doubtful  theological  background  (when  you  are  a  Methodist  it  goes  without  saying 

you  have  a  doubtful  theological  background);  that  teaches,  worships,  and  is  sus- 

tained morally  and  financially  by  Roman  Catholics-  who  believes  that  the  most 

nearly  faithful  form  of  Christian  convictions  is  best  exemplified  by  the  often- 

ignored  people  called  anabaptist  or  Mennonites.  Obviously  I  can  speak  only  for 

myself. 

Having  said  this,  however,  does  not  mean  I  want  you  to  take  my  views  lightly. 

Humility,  as  it  is  usually  understood,  is  not  a  virtue  I  greatly  admire  or  embody. 

Even  though  I  speak  for  myself  I  want  to  make  clear  that  the  perspective  and  argu- 

ments I  will  develop  in  this  presentation  I  think  should  be  the  views  of  all 



Christians.  I  do  not  presume  to  tell  you  what  Christians  do  think  about  these 

issues,  but  I  certainly  want  to  tell  you  what  they  ought  to  think  if  they  are  to 

preserve  their  distinctive  form  of  life. 

I  much  appreciate  that  Dr.  McCarthy  invited  me  to  speak  from  a  theological 

perspective  for  that  is  what  I  intellectually  care  about  the  most.  Indeed  even 

though  I  have  been  trained  as  an  "ethicist"  and  my  work  is  usually  classified 

as  "ethics,"  I  understand  myself  to  be  a  theologian.   Yet  I  must  warn  you  that  for 

me  to  take  seriously  the  task  of  addressing  the  issue  of  in  vitro  fertilization 

from  a  theological  perspective  will  require  me  raise  issues  that  you  may  well 

find  irrelevant  for  your  concern  to  develop  principles  for  what  should  be  the 

standards  for  the  public  policy  of  the  nation. 

For  by  speaking  from  a  theological  perspective  I  do  not  pretend  to  speak 

from  principles  that  are  or  should  be  shared  by  everyone  in  our  society.  You 

should  also  know  that  my  own  methodological  presuppositions  in  this  respect  are 

not  widely  shared  among  those  that  work  in  theological  ethics.  Rather  the 

assumption  is  that  theological  ethics  must  develop  arguments  that  should  compel 

consent  from  all  rational  subjects  irrespective  of  their  religious  convictions  or 

lack  of  religious  convictions.  Of  course,  that  results  in  the  somewhat  ironical 

state  of  affairs  that  committees  such  as  this  one  invite  representatives  of 

religious  communities  to  show  how  their  communities'  particular  convictions  throw 

light  on  an  issue  only  to  be  told  that  Christian  views  on  the  subject  are  not 

necessarily  related  to  their  religious  convictions.  Christian  ethicists  therefore 

say  what  any  right  thinking  moral  philosopher  or  person  would  say. 

Well  I  simply  do  not  believe  that.  It  will  be  the  heart  of  my  argument  that 

theological  beliefs  do  make  a  difference  for  how  i_n  vitro  fertilization  is  under- 

stood. But  since  my  own  views  are  correlative  to  my  theological  convictions  it 



raises  the  issue  of  how  seriously  the  committee  can  take  them  for  consideration 

of  public  policy.  Fortunately  that  is  not  my  immediate  problem. 

It  is  my  own  view,  however,  that  the  presumed  moral  agreement  or  consensus 

presupposed  by  many  philosophical  and  religious  ethicist  is  unfounded.  Such 

agreement  can  be  maintained  only  by  providing  an  account  of  morality  so  formal 

that  it  cannot  possibly  have  any  normative  implications;  or  the  implications  that 

are  claimed  betray  unfounded  commitment  to  one  among  equally  viable  moral  alter- 

natives in  our  society.  In  this  respect  I  take  the  moral  challenge  of  our  time  to 

be  the  recognition  that  we  live  amid  "fragments"  of  past  moral  positions  none  of 2 

which  can  claim  our  loyalty  on  grounds  of  rationality  in  itself.   At  least  by 

taking  seriously  the  particularity  of  Christian  convictions  perhaps  I  can  help 

clarify  the  difficulty  of  formulating  public  policy  that  involves  moral  issues 

in  such  a  situation. 

After  having  made  this  strong  claim  about  the  dependence  of  my  argument  on 

theological  presuppositions,  however,  I  must  tell  you  that  there  is  no  direct 

connection  between  theological  beliefs  and  the  question  of  the  permissibility 

or  impermissibility  of  in  vitro  fertilization.  There  is  nothing  in  scripture 

that  says  "You  shall  not  commit  in  vitro  fertilization-"  nor  do  I  think  you  can 

show  any  direct  connection  between  theological  claims  about  God's  creative  and 

redemptive  purposes  and  in  vitro  fertilization.  There  may  be  theologians  who 

think  this  can  be  done,  but  I  am  skeptical  whether  they  can  make  such  arguments 

work. 

Rather,  to  understand  the  relationship  between  theological  claims  and  questions 

about  ij2  vitro  fertilization,  I  must  ask  you  to  suspend  presuppositions  about  how 

we  usually  think  about  religious  belief  and  how  we  understand  the  moral  life. 

The  primary  function  of  religious  belief  is  not  to  describe  the  world  or  to  deter- 

mine the  rightness  or  wrongness  of  particular  actions,  rather,  it  is  to  form  a 



community  that  understands  itself  as  having  a  particular  mission  in  the  world. 

To  be  sure,  that  mission  involves  claims  about  the  nature  of  the  world  and  what 

one  should  and  should  not  do,  but  those  judgments  are  mediated  by  the  practicies 

established  essential  to  being  a  people  of  a  particular  sort,  Put  starkly^  for 

the  Christian  the  question  of  the  use  or  non-use  of  vn   vitro  fertilization  will 

be  determined  primarily  by  whether  such  a  procedure  is  appropriate  to  our  under- 

standing of  what  kind  of  community  we  should  be  and  in  particular  what  kind  of 

attitudes  about  parenting  vie   should  foster.  In  other  words,  it  is  not  a  question 

of  whether  in  vitro  fertilization  is  right  or  wrong,  but  rather  it  is  a  practical 

judgment  of  whether  this  kind  of  technique  furthers  or  is  compatible  with  our 

community's  understanding  of  itself.  Put  bluntly,  issues  such  as  in  vitro  fertil- 

ization are  fundamentally  symbolic  issues  that  are  primarily  determined  by  the 

wisdom  of  a  community. 

Ethically,  this  means  that  religious  convictions  are  not  usually  of  the  sort 

that  determine  whether  something  is  right  or  wrong  in  itself,  but  rather  they 

determine  what  we  should  be.  This  is  not  the  place  to  try  to  summarize  the  posi- 

tion I  have  been  trying  to  develop  for  some  time,  but  basically  I  have  argued 

that  ethics  has  been  too  concerned  with  "quandries"  or  decisions  and  has  failed 

to  pay  sufficient  attention  to  the  notion  that  are  as  important  as  what  we  do  is 

3 
what  we  are.   Character  add  virtue  and  central  moral  categories  as  we  confront 

the  kind  of  issues  we  do  because  we  are  a  particular  kind  of  person  and  community. 

Therefore,  the  question  of  in  vitro  fertilization  cannot  be  determined  in  isolation 

from  the  implications  of  its  use  for  the  character  of  the  Christian  community  and 

individuals. 

2.  Christian  Parenting  and  In  Virto  Fertilization 

By  now  I  have  probably  completely  frustrated  you  as  I  have  yet  to  say  any- 

thing of  interest  about  in  vitro  fertilization.   I  am  going  to  try  to  do  that. 



however,  again  I  must  warn  you  that  I  am  not  beginning  by  trying  to  answer  the 

question,  "Is  in  vitro  fertilization  right  or  wrong?"  Kass  is  absolutely  right 

to  argue  that  the  first  question  is  not  whether  it  is  right  or  wrong,  but  what  is 

it?   Namely,  how  are  we  to  interpret  or  understand  what  it  is  we  are  involved  in 

through  the  development  or  non-development  of  in  vitro  fertilization.  My  question 

is  a  bit  different  from  his,  however,  as  he  wants  to  understand  the  procedure 

of  in  vitro  fertilization  and  I  want  to  begin  still  a  step  back  from  that  question 

--  namely  how  am  I  to  understand  why  it  is  that  we  feel  the  need  to  develop  such 

a  procedure  at  all.  Is  such  a  procedure  to  be  understood  as  the  result  of  mans' 

moral  quest  to  understand  himself  better  through  science?  Or  is  it  the  result 

of  our  pledge  to  care  for  one  another  through  the  office  of  medicine  by  alleviating 

unnecessary  physical  hindrances  to  our  moral  projects?  Or  is  this  procedure  a  mark 

of  man's  sinful  pretention  to  insure  immortality  through  biological  continuity? 

Behind  these  questions  is  the  assumption  the  question  of  in  vitro  fertil- 

ization is  first  not  one  of  decision  but  how  to  understand  such  a  procedure  in 

a  manner  that  gives  direction  to  a  community's  moral  project.  When  put  in  this 

context  I  assume  that  possible  misuse  of  the  procedure  is  not  the  primary  question, 

as  e^ery   invention  of  man  is  open  to  perversion.  The  question  is  whether  there 

can  be  a  moral  determination  of  when  it  should  not  be  used. 

In  order  to  try  to  make  this  way  of  proceeding  concrete  I  want  to  direct 

your  attention  to  a  childless  couple  who  have  come  to  their  minister  for  counseling 

about  their  wish  to  have  children.  Now  I  will  have  to  assume  that  this  is  a 

minister  who  failed  to  take  his  course  in  psychological  counseling  in  seminary  and 

therefore  still  thinks  that  Christian  convictions  should  have  something  to  do 

with  how  he  or  she  talks  with  and  even,  in  a  moment  of  bravery,  advises  this 

couple.  How  should  the  minister  or  the  couple  as  Christians  understand  the  im- 

portance of  having  children  and,  in  particular,  their  own  biological  children. 



In  other  words,  the  question  to  begin  with  is  why  anyone  should  want  to 

have  children  in  the  first  place.  We  assume  that  such  a  desire  is  not  arbitrary 

but  based  on  our  profoundest  moral  convictions.  Yet  it  has  been  my  experience 

that  when  you  ask  most  people  why  they  want  or  have  children  they  become  surpris- 

ingly inarticulate.  They  say  it  is  fun  (obviously  these  have  never  had  children); 

that  is  is  a  manefestation  of  their  love  (but  then  what  do  you  do  with  your 

children  if  the  love  fades);  or  it  is  to  please  the  grandparents  or  to  prevent 

us  from  being  lonely  (again  less  than  good  reasons,  since  then  the  child  is  being 

used  for  some  purpose  other  than  himself):  or  that  children  are  our  hope  for  the 

future  (and  then  they  always  disappoint  us). 

I  am  well  aware  that  part  of  the  hesitantancy  stems  from  the  fact  that 

the  question  seems  illegitimate.  And  indeed  I  suspose  it  is-  most  of  the  time  we 

simply  do  not  have  to  think  very  much  about  such  matters.  The  very   institutions 

of  culture  carry  expectations  whose  \/ery   obviousness  makes  such  questions  ir- 

relevant. Perhaps  because  proceedures  such  as  in  vitro  fertilization  are  so  troubl- 

ing for  us  they  are  occurring  exactly  when  our  institutions  do  not  seem  to  have 

that  kind  of  assuredness.  In  doubt  as  to  why  we  are  having  children  or  what  we 

ought  to  do  with  them  once  we  have  had  them,  we  feel  more  secure  not  raising  such 

questions  on  the  assumption  that  the  unexamined  life  is  indeed  worth  living. 

The  issues  raised  by  in  vitro  fertilization  confront  just  that  issue. 

Presupposed  in  the  therapeutic  justification  of  in  vitro  fertilization 

is  the  assumption  that  biology  has  some  extremely  important  role  to  play  in 

parenting.  That  does  seem  obvious  since  biological  pregnancy  is  the  necessary 

condition  for  parenting.  Beyond  that  obvious  fact,  does  the  demand  of  couples 

to  have  their  own  biological  child  suggest  that  in  the  absence  of  any  deeper 

understanding  of  parenting  our  last  resort  is  biology?  No  one  would  wish  to  deny 

the  importance  of  the  experience  of  pregnancy,  but  is  it  such  an  important  experience 



that  we  should  be  willing  to  expend  huge  amounts  of  time  and  money  to  provide 

that  experience? 

Also  involved  in  the  development  of  this  technique  is  a  peculiar  sort  of 

biological  determinism.  Often,  those  who  defend  the  technique  in  order  to  give 

women  the  experience  of  pregnancy  see  nothing  wrong  with  the  further  use  of  the 

technique  through  surgogate  mothers.  At  once  the  technique  is  defended  in  the 

name  of  the  crucial  relation  between  biology  and  parenting  and  then  a  form  of  par- 

enting is  defended  that  is  abiological. 

Indeed  the  way  critics  of  in  vitro  fertilization  raise  the  spector  of 

surgogate  motherhood  strikes  me  as  but  another  indication  that  we  are  less  than 

clear  about  what  moral  role  parenting  involves.  For  they  appeal  to  surgogate 

motherhood  as  if  it  is  obvious  that  most  generally  agree  it  is  or  would  be  a 

bad  idea,  but  why  should  people  think  that?  They  condemn  the  idea  one  women 

might  pay  another  to  carry  her  genetic  child  and  thus  avoid  the  trouble  and  danger 

of  pregnancy.  But  surgogate  motherhood  should  not  be  condemned  because  it  is 

open  to  commercial  distortion  or  because  it  might  involve  attitudes  on  the  part 

of  the  "non-pregnant"  mother  we  usually  feel  imcompatible  with,  the  willingness  to 

have  and  raise  children.  For  it  is  surely  possible  to  conceive  of  a  women  carry- 

ing another  women's  child  out  of  friendship  because  the  latter  is  incapable  for 

e^tinuating  circumstances  to  carry  her  child.  Confronted  with  that  kind  of  case 

r  suspect  our  problem  is  not  that  we  know  what  is  wrong  with  surgogate  motherhood, 

but  we  have  no  idea  why  we  should  think  it  right  or  wrong  and  thus  become  dogmatic 

about  its  "wrongness." 

I  mention  these  issues  not  to  argue  that  in  vitro  fertilization  is  wrong, 

but  only  to  suggest  that  morally  it  calls  forward  our  profoundest  assumptions 

about  the  role  of  parenting  and  how  that  role  is  formed  by  the  good  ends  of 

particular  communities.  Because  our  culture  is  currently  at  a  loss  to  give  direction 



to  the  institution  of  parenting,  in  vitro  fertilization  is  troubling  since  we 

cannot  articulate  why  we  have  developed  it.  For  example,!  suspect  that  the 

response  of  most  people  when  they  first  think  about  in  vitro  fertilization  is 

not  "ethical"  at  all  --  it  is  simply  that  such  a  technique  in  our  culture  is 

bizarre.  We  tend  to  think  of  bizarrness  as  an  esthetic  category  having  no  ethical 

significance,  but  I  think  that  is  a  mistake.  For  what  is  bizarre  about  in  vitro 

fertilization  is  how  a  civilization  that  has  approved  of  people  aborting  all 

unwanted  children  can  at  the  came  time  sponsor  an  extraordinary  technique  to  allow 

a  few  women  to  have  the  experience  of  pregnancy.  Or  that  a  civilization  that  has 

been  told  that  we  are  over-populated  and  on  the  brink  of  ecological  disaster  has 

developed  such  a  technique.  What  this  indicates  to  me  is  not  that  we  have  a 

corrupt  civilization,  but  that  we  have  one  that  has  no  way  of  providing  an  under- 

standing of  what  any  of  us  are  doing  when  we  have  (or  don't  have)  children. 

But  we  must  come  back  to  our  minister  counseling  the  childless  couple.  All 

I  have  tried  to  establish  is  this  point  is  whatever  the  minister  says  to  the  couple 

necessarily  will  involve  assumptions  about  why  they  are  having  children  in  the 

first  place.  Though  it  is  true  that  Christians  and  non-christians  alike  have 

children,  it  is  not  clear  that  morally  they  are  doing  the  same  thing.  As  I 

have  tried  to  suggest,  having  children  is  not  a  natural  fact  or  a  necessity,  but 
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draws  on  our  deepest  assumptions  about  the  nature  of  our  existence. 

TKerefore,  for  Christians,  having  children  must  be  placed  in  the  context 

of  some  very  substantive  claims  about  the  nature  of  the  world  and  God's  relation 

to  it.  You  will  have  to  forgive  me  if  some  of  v/hat  follows  sounds  homiletical, 

but  there  is  no  other  way  to  say  it.  Christians  believe  that  the  world  is  deeply 

bent  by  sin  most  poignantly  manifest  in  the  distrust  that  characterizes  all 

relations  between  people.  Violence  and  coercion  are  not  accidental  to  such  a 

world  but  are  integral  to  its  nature.  For  example,  from  our  perspective  people 

are  not  racist  because  they  are  ignorant,  but  racism  is  but  a  manifestation  of 

the  fear,  fueled  by  the  corruption  of  the  prideful  assumption,  that  the  only 



way  to  get  out  of  this  life  alove  is  by  taking  control  of  our  existence.  In 

other  words,  we  believe  that  the  forms  of  distrust  and  untruthfulness  present 

among  us  are  but  the  necessary  form  of  the  world  built  on  the  assumption  that 

men,  not  God,  rule. 

The  Christian  and  the  Jew,  beleive  that  they  have  been  given  a  special 

mission  in  such  a  world.  Namely  they  have  been  called  to  form  communities  that 

manifest  the  trust  and  love  possible  between  people  when  they  recognize  the 

soverignty  of  God  over  all  life.  To  be  sure  they  are  often  unfaithful  to  such  a 

task,  but  their  \/ery   unfaithfulness  is  but  a  pointer  to  the  kind  of  life  that 

should  be  possible  between  people. 

In  the  context  of  such  a  view  of  the  world  the  business  of  having  children 

has  particular  moral  significance.  For  children  are  the  sign  that  hope  is  stronger 

than  despair  in  such  a  world  --  and  remember  Christians  believe  that  there  is 

plenty  to  despair  about  in  the  world.  Please  note-  I  am  not  suggesting  that 

Christians  believe  that  our  hope  is  in  our  children,  as  that  would  be  blasphemy, 

but  that  our  children  are  a  sign  of  the  kind  of  hope  our  faith  in  God  gives  us. 

Put  differently,  children  serve  to  anchor  us  in  history.  The  temptation 

for  Christians  is  to  always  think  that  God's  salvation  is  beyond  time  or  at  least 

abstracted  from  time.  Through  our  obligation  to  have  children  Christians  are 

bound  in  time  as  they  form  communities  that  make  clear  their  conviction,  God 

is  working  in  the  world  to  form  his  kingdom  of  peace  and  justice.  Thus  our  com- 

mitment, indeed  obligation,  to  have  children  is  our  pledge  that  our  salvation  is 

not  ahistorical,  but  takes  place  through  the  contingencies  of  history. 

Mow  you  may  well  think  you  do  not  need  all  this  theological  exposition  to 

make  a  very  simple  point.  After  all  with  a  slight  misuse  of  Auden's  "Existentialists 

declare/That  they  are  in  complete  despair, /Yet  go  on  having  children."  ("Under 

Which  Lyre").   It  is  certainly  not  my  intention  that  the  views  about  children  I 
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am  trying  to  make  clear  are  only  limited  to  Christians,  but  rather  I  am  simply 

trying  to  say  what  I  take  Christian  conviction  to  entail. 

However,  there  is  another  aspect  of  Christian  conviction  about  having  child- 

ren that  is  not  so  obvious.  The  central  documents  of  the  Christian  faith,  which, 

oddly  enough, have  very  little  to  say  about  sex,  family,  or  children,  do  not 

make  marriage  and  the  family  the  first  form  of  life.  The  Christians  from  who 

we  get  the  New  Testament  seem  to  have  thought  that  the  demands  of  the  kingdom 

were  such  that  singleness  was  at  least  of  equal  validity  with  marriage.  Therefore, 

it  was  not  incumbant  on  ewery   Christian  to  marry  or  have  children  since,  after 

all,  the  community  was  primarily  to  grow  through  conversion  of  those  without. 

Put  simply.  Christians  broke  the  assumption  that  marriage  was  a  natural  or 

moral  necessity  and  thus  made  it  a  vocation.  (And  a  vocation  is  not  something 

you  choose,  but  what  you  are  called  to.)  They  had  to  think  about  why  they  were 

having  children,  because  their  own  beliefs  now  convinced  them  they  were  not  obliged. 

I  realize  this  would  come  as  a  great  shock  to  most  Christians  today  who  assume 

that  the  truthfulness  of  Christianity  depends  on  how  well  it  reinforces  their 

natural  and  cultural  assumptions,  but  that  is  no  great  matter.  As  Chesterton 

pointed  out,  Christianity  has  not  failed,  it  has  just  never  been  tried. 

Christians  assume  that  having  children  is  not  a  natural  event,  but  one 

depended  on  their  deepest  convictions.  For  example,  many  fail  to  notice  that  the 

Catholic  condemnation  of  contraception,  which  many  take  to  be  an  unwarranted 

imposition  of  biological  necessity,  was  in  its  cultural  context  the  attempt  to 

take  procreation  out  of  the  natural  realm  and  subject  it  to  the  realm  of  freedom. 

For  from  such  a  perspective,  children  are  not  chosen,  but  viewed  as  the  moral 

consequence  of  the  obligations  incumbant  on  the  Christian  called  to  the  married 

life.  Children  are  thus  viewed  as  gifts  necessary  to  sustain  a  people  whose  task 
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is  to  witness  to  the  soverignty  of  a  God  in  a  world  that  knows  him  not.  We  , 

therefore,  are  called  upon  to  have  children  even  though  we  know  we  cannot  guaran- 

tee their  safety. 

Now  all  of  this  may  still  seem  miles  away  from  the  question  of  vn   vitro 

fertilization,  but  I  think  it  is  relevant.  For  as  the  minister  counsels  the 

childless  couple  it  is  reasonable  for  him  to  try  to  help  them  find  ways  to  have 

children.  But  the  question  is,  how  hard  should  they  try?  Nothing  in  the  Christian 

attitude  toward  parenting  requires  that  parenting  should  be  defined  biologically. 

Surely  before  you  request  medicine  and  science  to  develop  techniques  to  allow  you 

to  have  your  biological  children,  it  should  be  determined  why  it  is  so  important 

that  they  be  "biologically"  yours.  Especially  in  light  of  the  indicision  in 

defining  the  importance  of  having  children  in  the  first  place.  And  as  I  sug- 

gested above  they  must  realize  that  Christians  do  not  assume  that  having  children 

is  a  necessity  for  everyone  in  their  community. 

Moreover,  it  is  not  as  if  a  childless  couple  among  Christians  is  bereft  of 

all  forms  and  experiences  of  parenting.  For  if  being  a  parent  is  first  of  all 

an  office  of  a  community,  rather  than  a  description  of  a  biological  process,  even 

those  without  immediate  children  still  have  "parental  responsibilities."  Every 

community  depands  on  educators,  doctors,  and  countless  other  roles  directly  re- 

lated to  and  in  support  of  the  community's  commitment  to  its  children.  I  am 

not  trying  to  suggest  that  such  activity  is  the  same  as  responsibility  for  a 

particular  child,  but  neither  is  it  irrelevant  for  how  one  might  understand  one's 

parental  responsibilities. 

Even  more  important  for  Christians,  given  the  specific  commands  for  them  to 

be  concerned  with  widows  and  orphans  and  their  responsibility  to  welcome  the  strang- 

among  them,  adoption  surely  seems  to  be  the  most  appropriate  stategy  for  childless- 

ness. I  seriously  doubt,  therefore,  that  Christian  convictions  about  parenting 
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can  supply  the  kind  of  intelligibility  necessary  to  make  the  development  of 

in  vitro  fertilization  morally  explicable.  In  particular  Christians  must  surely 

be  doubtful  of  any  moral  defenses  in  vitro  fertilization  that  claim  this  tech- 

nique as  an  extention  of  freedom  from  natural  necessity.  Such  a  claim  from  our 

perspective  involves  the  pretentious  assumption  that  there  is  no  limit  to  the 

right  of  people  to  perpetuate  themselves.  From  our  point  of  view,  vn   vitro 

fertilization  may  involve  the  most  powerful  form  of  necessity  since  it  looks  as 

if  it  is  what  we  have  done  through  our  freedom.  We  thus  forget  that  what  always 

limits  our  freedom  most  is  that  which  we  impose  on  ourselves. 

3.  Biology  and  Parenthood 

The  position  I  have  developed  may  sound  particularly  strange  coming  from  a 

Christian,  for  many  of  the  Christian  critiques  of  iji  vitro  fertilization  have 

seemed  to  assume  that  the  technique  was  wrong  because  it  was  "unnatural." 

Thus  Ramsey  has  argued  "we  procreate  new  beings  like  ourselves  in  the 

midst  of  our  love  for  one  another,  and  in  this  there  is  a  trace  of  the 

original  mystery  by  which  God  created  the  world  because  of  His  love. 

God  created  nothing  apart  from  His  love-  and  without  the  divine  love  was 

not  anything  made  that  was  made.  Neither  should  there  be  among  men 

and  women  any  love  set  out  of  the  context  of  responsibility  for  pro- 

creation, any  begetting  apart  from  the  sphere  of  love.  A  reflection 

of  God's  love,  binding  himself  to  the  world  and  the  world  to  himself, 

is  found  in  the  claim  He  placed  upon  men  and  women  in  their  creation 

when  he  bound  the  nurturing  of  marital  love  and  procreation  together  in 

the  nature  of  human  sexuality.  Thus,  the  Christian  understanding  of 

life  stems  from  the  second  article  of  the  Creed,  not  from  the  first  or 

from  facts  or  nature;  and  this  is  the  source  of  the  Christian  knowledge 

than  men  and  women  would  not  put  radically  asunder  what  God  joined  together 
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in  creation.  Thus  a  Christian  as  such,  intends  the  world  as  God  intends 

the  world... And  in  human  procreativity  out  of  the  depths  of  human  sexual 

love  is  prefigured  God's  own  act  of  creation  out  of  the  profound  mystery 

of  his  love  revealed  in  Christ.  To  put  radically  asunder  what  God 

joined  together  in  parenthood  when  He  made  love  procreative,  to  pro- 

create from  beyond  the  sphere  of  love  (AID,  for  example,  or  making  human 

life  in  a  test-tube),  or  to  posit  acts  of  sexual  love  beyond  the  sphere 

of  responsible  procreation  (by  definition,  marriage),  means  a  refusal  of 

the  image  of  God's  creation  in  our  own."  " 

Ramsey's  view  seems  to  be  committed  to  thinking  that  biological  procreation 

must  be  the  only  way  Christians  should  try  to  become  parents.  Surely  that  is 

a  strange  conclusion,  for  pressed  stringently  it  would  make  adoption  problematic. 

Moreover,  as  Ramsey's  own  position  assumes,  biology  is  never  simply  biology  but 

the  appeal  to  the  "natural"  way  is  but  a  form  of  human  intentional ity.  In  other 

words,  one  can  never  just  have  sex  as  if  it  is  a  natural  given,  but  rather  all  sex 

is  "unnatural"  insofar  as  it  is  formed  by  human  intentions.  Even  if  these  object- 

ions are  not  decisive,  however,  it  still  remains  unclear  why  Ramsey  would  exclude 

in  vitro  fertilization  on  these  grounds,  since  it  can,  as  Toulmin  has  recently 

suggested,  be  interpretated  as  an  extension  of  what  we  are  already  doing  through 

AIH  (ie.  both  being  attempts  to  aid  couples  to  produce  their  biological  children). 

I  suspect  that  Ramsey  has  already  anticipated  the  force  of  that  objection 

and  that  is  why  he  has  not  used  the  issues  raised  in  the  above  quote  in  his  recent 
Q 

arguments  against  in  vitro  fertilzation.   Instead,  he  emphasizes  the  possibility 

of  damage  to  the  fetus  and  child  and  the  assault  such  a  procedure  represents  against 

the  family  and  women  in  particular. 

Ramsey's  arguments  in  this  respect  are  the  attempt  to  find  grounds  to  say 

in  vitro  fertilization  represents  or  involves  inherently  wrong  behavior.  Underlying 
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his  arguments,  however,  is  profound  doubt  whether  our  culture,  in  the  absence 

of  any  shared  assumptions  about  the  place  of  children  in  our  lives,  has  the 

wisdom  to  control  such  a  technique.  In  other  words  Ramsey's  search  for  a  knock- 

down argument  against  in  vitro  fertilization  is  an  attempt  to  take  the  issue  out 

of  the  realm  of  judgment  as  he  fears  we  lack  the  wisdom  to  utilize  it  in  a  morally 

worthy  manner.  In  contrast,  I  suggest  that  the  issue  is  exactly  the  symbolic 

significant  of  in  vitro  fertilization.  But  Ramsey  may  well  be  right  that  the 

development  of  such  a  technique  indicates  that  as  a  culture  we  lack  an  appropriate 

sense  of  parenting  to  guide  its  use,  apart  from  any  moral  determination  regarding 

the  laboratory  technique. 

I  suspect  also  that  Ramsey's  strategy  is  the  conscious  attempt  to  find 

arguments  that  will  serve  as  secular  analogues  for  his  religious  conviction. 

His  religious  assumption  --  "what  God  has  joined  together  let  no  man  put  asunder" 

--  can  and  ought  not  be  made  the  basis  of  public  policy.  As  a  result  he  tries 

to  resort  to  liberal  assumptions  against  harm  and  "informed  consent"  to  who 

in  vitro  fertilization  violates  both.  For  all  of  Ramsey's  polemical  brilliance, 

I  think  it  fairly  obvious  that  he  has  not  shown  that  the  "harm"  or  potential 

"harm"  involved  in  in  vitro  fertilization  renders  the  procedure  inhertly  immoral; 

nor  has  he  shown  how  the  condition  of  "informed  consent"  has  been  violated. 

Having  thus  criticized  Ramsey  in  my  view  there  is  much  wisdom  in  his  under- 

standing of  the  importance  of  the  "biological"  context  of  parenthood.  For  sex 

properly  formed  may  in  fact  be  an  important  condition  for  the  development  of  the 

intimate  bond  we  think  significant  to  prepare  us  to  claim  our  children  as  our  own. 

His  mistake  is  to  argue  that  it  is  the  necessary  condition  for  such  claiming. 

We  forget  that  one  of  the  great  moral  advances  of  our  civilization  is  parents' 

willingness  to  claim  their  children  as  their  own.  In  particular,  one  of  the  most 

difficult  tasks  of  any  culture  is  encouraging  males  to  accept  responsibility  for 

their  children.  Ramsey  may  well  be  right  that  once  procreation  is  severed  from 
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sexual  intercourse  the  basis  for  accepting  the  responsibility  for  parenthood 

becomes  problematic.  At  the  wery   least,  once  that  separation  has  occurred,  some 

very  substantive  convictions  are  needed  to  direct  us  to  have  appropriate  attitudes 

toward  those  beings  that  present  themselves  to  us  as  our  children. 

Indeed  as  I  have  tried  to  suggest  above  exactly  because  Christians  broke 

the  natural  and  moral  necessity  of  procreation  that  their  own  commitments  to  child- 

ren become  so  important.  They  learned  children  were  not  theirs,  but  God's.  There- 

fore, not  even  biology  could  determine  ownership,  as  children  were  not  their  to 

own.  Rather  they  find  themselves  pledged  to  their  children  because  of  the  depth 

of  their  conviction  about  the  God  who  has  called  them  into  being.  And  Ramsey 

may  be  right  if  you  believe  that  and  our  culture  no  longer  provides  a  moral 

account  to  assure  parental  responsibility. 

I  do  not  wish  to  deny  the  importance  of  biology  providing  the  medium  for 

"bonding"  between  mother  and  child.  I  cannot,  however,  accept  the  crude  deter- 

minism that  assumes  when  "bonding"  has  not  occurred  through  nine  months  of  pregnancy 

mother  and  child  are  both  under  a  decisive  disadvantage.  Biology  may  help  us 

learn  to  be  parents,  but  to  know  how  to  respond,  use,  and  form  our  biology  we 

must  be  guided  by  a  moral  portrayal  of  parenting  that  cannot  be  biologically, 

derived. 

There  is  a  new  movement  to  educate  our  youth  to  "parenting"  in  the  public 

schools.  The  secular  criteria  for  good  parenting  cannot  possibly  take  account 

of  the  forgoing  description  of  responsibility  to  God  in  the  roles  we  assume  as 

parents,  yet  the  biological  description  is  insufficient.  It  will,  therefore, 

be  extremely  interesting  what  moral  presuppositions  will  or  can  inform  programs 

aimed  at  "educating  future  parents."  I  suspect  the  general  assumption  will  be  that 

"if  you  want  to  have  children  then  this  is  the  way  to  be  fairly  successful  at  it" 

thus  assuming  that  the  reason  to  have  children  is  a  "private"  matter  not  open 
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to  moral  discourse.  Rather  all  that  matters  is  that  one  be  emotionally  and 
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materially  prepared  for  the  "responsibility." 

4.  Medicine,  Science,  and  Religion 

One  reasonable  response  to  the  kind  of  position  I  develop  is  to  say,  "All 

this  is  simply  beside  the  point.  What  we  are  talking  about  is  not  philosophical 

or  theological  presumptions  behind  parenting.  We  are  talking  about  the  develop- 

ment of  a  technique  derived  from  medicine's  traditional  commitment  to  alleviate 

the  distress  of  patients.  Some  women  cannot  have  children  because  of  blocked 

fallopian  tubes.  All  we  are  trying  to  do  is  provide  them  with  the  means  to 

reproduce.  Surely  you  Christians,  in  spite  of  your  odd  views  about  parenting, 

see  the  value  in  a  doctor  trying  to  help  people  do  what  an  accident  of  nature 

prevents  them  from  doing." 

Without  trying  to  develop  it  my  first  reaction  to  this  possible  response 

is  to  ask  if  the  assumptions  about  the  aim  of  medicine  are  in  fact  correct.  Is 

the  task  of  medicine  simply  to  provide  the  means  to  help  people  accomplish  certain 

ends  irrespective  of  what  those  ends  are?  Without  denying  that  medicine  often 

does  that,  it  has  also  been  assumed  that  medicine  should  be  governed  by  an 

internal  ethic  that  makes  it  immune  from  consummer  demand.  All  needs  medically 

do  not  count  equally.  If  the  aim  of  medicine  is  health,  then  that  surely  in- 

volves morril  assumptions  about  what  and  how  the  physician  aids  patients. 

Moreover,  even  if  the  problem  of  "childlessness"  is  properly  understood 

to  be  a  "medical  problem"  then  why  is  in  vitro  fertilization  assumed  to  be  the 

most  effective  therapy?  Why  do  we  not  instead  direct  our  attention  to  the  develop- 

ment of  implantable  artificial  fallopian  tubes?  For  all  I  know  we  may  already 

have  such  devices.  Indeed,  the  lack  of  discussion  concerning  alternative  therapies 

makes  one  suspicious  about  whether  the  purpose  of  this  research  is  limited  to 

its  therapeutic  ends.  Any  intellectual  knows  the  attraction  of  an  "interesting 
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problem."  Can  we  discount  that  such  interests  are  present  in  our  assumed 

therapeutic  interest  in  in  vitro  fertilization? 

This  perspective  might  be  interpreted  as  religious  people  again  trying  to 

restrict  the  progress  of  science  because  they  fear  the  consequences.  It  is  cer- 

tainly true  that  religious  people  have  often  said  "no"  to  science  because  they 

are  afraid  that  science  will  remove  the  "mystery"  of  life  and  thus  make  religious 

belief  unintelligible.  Or  they  assume,  in  the  absence  of  any  sure  way  to  know 

God's  will,  "nature"  is  our  only  indication  of  God's  intentions  and  to  fool  with 

"nature"  is  thus  to  disturb  God's  law.  From  my  remarks  above,  it  should  be  clear 

I  do  not  share  this  understanding  of  nature's  relation  to  God:  nor  do  I  think 

that  faith  in  God  is  a  correlative  to  assuming  that  life  is  finally  a  "mystery." 

In  contrast  I  much  prefer  to  think  of  life  as  interesting,  an  adventure  that  we 

can  risk  because,  not  in  spite,  of  our  faith  in  God.  The  only  mystery  the  Christ- 

ian faith  has  a  stake  in  preserving  is  the  mystery  of  God's  forgiveness.  All 

other  "mysteries"  are  but  puzzles  next  to  that  one. 

Rather  than  treat  this  again  as  an  issue  of  religion  and  science,  it  should 

be  considered  in  terms  of  what  ends  of  community  should  guide  our  scientific 

endeavors.  Any  conflict  between  religion  and  science  concerning  such  matters  as 

in  vitro  fertilization  does  not  lie  in  the  actual  technique  itself,  but  in  the 

claim  that  science  is  autonomous  and  not  susceptible  to  guidance  or  judgment  from 

external  authorities.  That  is  indeed  a  claim  that  Christians  cannot  help  but 

challenge.  As  members  of  an  institution  that  also  claims  total  loyalty,  we 

recognize  other  counter-churches.  Christians  insist  that  science,  practiced 

morally,  must  be  at  the  service  of  community  --  not  its  master. 

The  most  important  response,  however,  to  the  claim  that  medicine's  attempt 

to  develope  in  vitro  fertilization  is  solely  to  provide  individuals  with  a  nec- 

essary therapy,  is  that  such  an  intention  is  unjust.  For  surely  the  man-hours 
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and  resources  necessary  to  develop  such  a  technique  is  hardly  worth  the  results. 

This  may  sound  like  a  harsh  judgment  to  those  who  want  children  but  are  prevent- 

ed from  doing  so,  but  in  the  classic  words  of  Jimmy  Carter,  "life  is  unfair." 

Surely  amid  the  immense  needs  of  our  society,  resources  can  be  better  spent 

than  developing  techniques  to  allow  a  very  small  percentage  of  women  to  experience 

pregnancy.  I  simply  do  not  understand  why  that  particular  problem  should  be  thought 

so  severe  that  resources  should  be  given  to  it  before  we  have,  for  example,  a 

cheap  and  effective  clotting  factor  for  hemophiliacs. 

5.  Conclusion 

I  have  not  dealt  with  such  issues  as  the  status  of  the  blastocyst, 

discarded  conceptus,  how  such  procedures  may  produce  damaged  human  beings,  or 

possible  misuses  of  the  technique.  I  have  not  done  so  because  others  have  al- 

ready discussed  such  matters,  but  also  because  I  do  not  think  such  issues  have 

the  same  kind  of  theological  interest.  Also,  I  have  not  dealt  with  such  matters 

as  they  seem  to  me  to  direct  our  attention  to  the  wrong  place.  For  in  spite  of 

the  theological  cast  of  my  argument  I  hope  my  position  is  a  call  to  take  seriously 

what  is  really  at  stake  in  in  vitro  fertilization  --  namely,  common  sense. 

Of  course,  as  has  often  been  pointed  out,  nothing  is  more  uncommon  than 

common  sense.  If  we  but  listen  to  our  common  sense  as  a  society  I  believe  we 

should  not  fund  in  vitro  fertilization  though  neither  should  we  prohibit  those 

who  wish  from  pursuing  in  vitro  fertilization  research.  In  my  opinion  no  Christ- 

ian should  support  or  engage  in  such  research  as  it  can  only  appear  to  us  a 

pretentious  and  unjust  attempt  to  substitute  biological  identity  for  the  moral 

convictions  that  should  be  the  substance  of  familial  identity. 
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I  think  it  would  be  extremely  interesting  to  know  when  the  field  of  "ethics" 
or  the  job  of  the  "ethicist"  began  to  be  understood  as  an  independent  and  self- 
sufficient  activity.  The  Roman  Catholic  community  has  "moral  theologians"  who 
had  clearly  defined  tasks  correlative  to  definite  institutional  needs  of  the 

church.  But  it  was  not  assumed,  though  it  tended  to  be  the  practice,  that  "moral 
theology"  was  thereby  a  coherent  or  independent  intellectual  area.  In  our  own 
context  I  suspect  the  idea  that  "ethics"  is  an  intelligible  field  is  not  the 
result  of  a  coherent  intellectual  and  social  position,  but  an  attempt  of  a  con- 

fused society  to  substitute  reflection,  to  create  more  "experts",  for  morally 
substantive  convictions. 

2 
Alasdair  Maclntyre  has  argued  forcefully  that  the  dominance  of  Kantian  pre- 

suppositions in  contemporary  moral  philosophy  has  resulted  in  a  failure  to 
acknowledge  the  intellectual  and  moral  significance  of  the  moral  pluralism  of 
our  society.  In  an  attempt  to  provide  grounds  for  moral  agreement  between  people 

with  different  beliefs  modern  moral  philosophy  has  attempted  to  make  "beliefs" 
irrelevant  to  moral  judgment,  self  or  character  secondary  to  moral  decisions. 

As  a  result  moral  experience  has  been  distorted  as  we  have  been  left  with  insuf- 
ficient conceptual  tools  to  understand  what  has  happened  to  us  morally.  The 

current  emphasis  on  "rights"  as  the  conceptually  primitive  or  bedrock  moral 
notion  is  but  a  further  indication  of  this  tendency.  For  Maclntyre's  position 
see  his,  "How  to  Identify  Ethical  Principles",  a  paper  prepared  from  the  National 
Commission  for  the  Protection  of  Human  Subjects  of  Biomedical  and  Behavioral 
Research. 
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9 
This  paragraph  and  much  else  in  this  paper  I  owe  to  Anne  Harley  Hauerwas. 

Though  I  do  not  wish  to  make  much  of  it  I  find  the  language  that  the  blastocyst 

or  conceptus  has  "some  value"  to  be  a  conceptual  mystification.  They  obviously 
want  to  say  that  this  is  human  life  and  thus  should  be  treated  with  care,  i.e., 

it  has  "some  value,"  but  I  simply  fail  to  understand  how  something  can  have  "some 
value."  It  either  has  value  or  it  does  not.  I  suspect  that  the  language  of 
"value"  simply  fails  adequately  to  provide  the  kind  of  discourse  to  understand 
why  we  feel  hesitant  to  treat  the  human  conceptus  any  way  we  wish  for  the  good 
ends  of  science. 

Itmight  appear  that  the  position  I  have  developed  is  antithetical  to  the 
Jewish  understanding  of  the  importance  of  biological  identity  for  the  family. 

For  example,  Onan's  sin  was  not,  as  the  Catholics  assume  masterbation,  but  his 
refusual  to  be  open  to  keeping  his  brothers  name  alive  in  Israel.  There  is  no 
doubt  a  stronger  emphasis  on  familial  continuity  among  Jews  than  for  the  Christians, 

but  for  both  the  "biology"  remains  secondary  to  the  family  understood  as  a 
religious  and  moral  institution. 
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!•   Introductory  Remarks 

Since  I  am  neither  a  biologist  nor  a  lawyer,  but  rather 

a  professor  of  Jewish  history  and  literature  with  a  strong 

interest  in  Jewish  ethics,  I  have  assumed  that  the  invita- 

tion extended  to  me  to  address  this  august  body  was  occa- 

sioned in  large  part  by  a  desire  to  bring  to  bear  Jewish 

teaching  on  the  issue  of  human  in  vitro  fertilization.   I 

wish  to  state  at  the  outset  that  from  my  perspective  your 

extending  invitations  to  historians  and  analysts  of  reliaious 

ethics  is  in  itself  a  noble  and  productive  enterprise.   The 

various  feiths  are  repositories  of  the  ethical  teaching  of 

the  past,  and  we  have  much  to  learn  from  the  ancients  with 

regard  to  contemporary  ethical  concerns.   As  Collinowood 

once  said  I   "The  value  of  history,  then,  is  that  it  teaches 
1 

us  what  man  has  done  and  thus  what  man  is."   My  role  here 

this  morning  is  not  that  of  an  advocate,  but  rather  that  of 

a  resource  person  whose  comments  are  intended  to  inform, 

hopefully  to  stimulate,  but  not  necessarily  to  persuade. 

tVhatever  I  have  to  say  is  informed  by  Jewish  teaching,  but 

ultimately  reflects  my  own  reading  of  the  sources  and  — 

unless  indicated  otherwise  ~  my  own  opinion.   I  am  not  here 

as  an  official  representative  of  a  particular  church  or 

synaaogue  or  institution.   Reaarding  in  vitro  fertilization, 

it  is  a  difficult  enough  task  to  represent  one's  self. 
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II.   The  Issues 

For  heuristic  purposes,  I  have  found  it  convenient 

to  structure  this  presentation  in  scholastic  form.   I 

shall  list  ten  sets  of  questions,  and  then  attempt  to 

provide  Jewish  responses,  however  brief,  to  those  ques- 

tions.  The  answers  to  the  last  two  questions  will,  in 

effect,  summarize  several  Jewish  perspectives  on  in  vitro 

fertilization,  and  incorporate  some  personal  opinion  as 

well.   At  best,  whatever  I  say  is  provisional,  even  with 

reoard  to  Jewish  teaching,  for  Jewish  teaching  is  an  on- 

going process.   And  one  can  say  with  certainty  regardina 

in  vitro  fertilization  that  more  remains  to  be  said  than 

has  been  said.   I  turn  to  the  questions « 

1.  Are  not  in  vitro  fertilization  and  embryo  implantation 

an  interference  with  nature,  and  thus,  ipso  facto,  to 

be  viewed  with  suspicion?   Is  not  sexual  intercourse 

the  only  natural  settina  for  procreation?  Will  not  in 

vitro  fertilization  and  embryo  implantation  lead  to 

various  kinds  of  abuse  ranaing  from  host-motherina-for- 

profit  to  the  public  auction  of  celebrity  ova  and  sperm? 

2.  Human  in  vitro  fertilization  experimentation  as  presently 

practiced  involves  the  fertilization  of  ova  that  will 

deliberately  not  be  brought  to  term.   Should  such  life 

be  created  and  aborted  in  order  to  advance  science? 

Should  such  life  be  created  and  aborted  in  order  to 

enable  the  infertile  to  become  fertile? 
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3.  If  an  ovum  is  provided  by  X,  and  is  then  fertilized 

in  vitro,  and  then  implanted  in  Y,  who  brings  the 

fetus  to  term,  who  is  its  leaal  mother? 

4.  In  cases  of  surrogate  mothers,  who  would  have  the 

right  to  decide  for  abortion  or  amniocentesis? 

Would  either  the  provider  of  the  ovum  or  the  surro- 

aate  mother  have  a  riaht-of-refusal? 

5.  X  and  Y  are  sisters  happily  married  to  their  respec- 

tive spouses.   X  is  infertile,  and  in  order  to  pro- 

create, agrees  to  the  implantation  into  her  uterus 

of  a  fertilized  ovum  of  Y.  X's  husband  has  provided 

the  sperm  for  the  in  vitro  fertilization.   Is  the 

husband  guilty  of  either  an  incestuous  or  adulterous 

relationship? 

6.  Assuming  an  in  vitro  fertilized  ovum  could  be  brought 

to  term  in  vitro,  would  the  donor  of  the  ovum  or  the 

scientist  who  conducted  the  experiment  be  the  legal 

mother? 

7.  If  a  conceptus  is  brought  to  term  in  vitro,  what  would 

be  his  or  her  leaal  birthday?   Conseguences  here  can 

sometimes  be  a  matter  of  life  or  death,  e.g.  determinina 

whether  or  not  it  was  a  minor  or  adult  who  committed  a 

murder,  or  whether  or  not  someone  was  eliaible  for  the 

draft. 
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8.  If  a  scientist  enoaaes  in  in  vitro  fertilization 

without  the  prior  consent  of  the  male  and  female 

donors,  who  is  legally  and  morally  responsible  for 

the  conceptus  when  brought  to  term?  Is  rape  possible 

in  vitro? 

9.  Should  the  Federal  government  support  human  in  vitro 

fertilization  research? 

10.   Should  the  Federal  aovernment  subsidize  human  in  vitro 

fertilization  and  embryo  implantation  as  a  health  care 

delivery  service?   Is  infertility  a  disease  requirina 

medical  attention?   Is  making  the  infertile  fertile 

therapeutic? 

III.   Discussion 

From  a  Jewish  perspective,  much  of  medical  practice, 

and  certainly  surgery  is  a  kind  of  interference  with  nature. 

But  such  interference  is  welcome  when  it  is  therapeutic.   In 

the  Midrash  (Jewish  homiletic  literature  from  the  2nd  through 

the  12th  centuries)  we  are  told  about  Ishmael  and  Akiba,  two 

distinguished  2nd  century  Palestinian  rabbis,  who  were  walk- 

ino  through  the  streets  of  Jerusalem  when  they  chanced  upon  a 

sick  man. 

The  sick  man  asked i   "Masters,  how  can  I  be  cured?" 

The  rabbis  responded «   "Take  such  and  such  medicine  and  you 

will  be  cured."   The  sick  man  then  asked:   "And  who  afflicted 

me  with  disease?"  "The  Holy  One  Blessed  be  He,"  replied  the 
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rabbis.   The  sick  man  asked  once  aaaini   "Do  you  then  inter- 

fere in  matters  that  are  not  your  concern?  God  afflicted 

and  you  heal?"   The  rabbis  responded  with  a  question:   "t^fhat 

is  your  occupation?"   The  sick  man  responded:   "I  am  a  tiller 

of  the  soil;  and  I  prune  trees."   "But  who  created  the  soil 

and  the  trees,"  asked  the  rabbis.   "The  Holy  One  Blessed  be 

He,"  answered  the  sick  man.   The  rabbis  continued:   "Did  you 

then  interfere  in  a  matter  that  is  not  your  concern?  He 

created  the  trees  as  they  are,  and  you  have  the  audacity  to 

prune  them?"  The  sick  man  responded:   "Were  I  not  to  weed 

the  field  and  prune  the  trees,  it  would  bear  no  fruit." 

"So  too,"  answered  the  rabbis,  "with  reaard  to  the  human 

body.   Without  proper  medical  care  it  cannot  function  pro- 

perly. "^ 

Another  rabbinic  passage  tells  the  followina  story: 

\'ihen   Hillel  (a  first  century  rabbi  and  contemporary  of 

Jesus)  completed  the  lesson  with  his  disciples,  he  accom- 

panied them  on  their  way.   They  asked  him:   "Master  where 

are  you  going?"   He  replied:   "To  perform  a  reliaious  duty." 

"V^ich  reliaious  duty,"  they  asked.   Hillel  answered:   "I  am 

aoina  to  take  a  bath."   "Is  takina  a  bath  a  reliaious  duty," 

they  asked?   Hillel  explained:   "If  the  statues  of  the  Emperor 

in  the  public  domain  are  reaularly  scraped  and  cleaned,  how 

much  more  so  should  I,  who  am  created  in  the  divine  imaae, 

take  care  of  my  body." 

Thus,  classical  Judaism  looked  kindly  upon  the  internal 

and  external  care  of  the  body.   Interference  was  welcome  when 

it  was  beneficial  to  the  patient. 
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^'fliile  sexual  intercourse  was  viewed  as  the  natural 

setting  for  procreation,  it  was  not  the  only  one.   Thus, 

Jewish  sources  from  as  early  as  the  fourth  century  dis- 

cuss efforts  upon  the  part  of  some  rabbis  to  create  humans 
4 

without  engagmq  m  sexual  intercourse.    Indeed,  the 

Talmud  claims  that  the  rabbis  succeeded  in. their  efforts  1 

Reaarding  artificial  insemination,  the  rabbis  discussed 

its  legal  implications  as  early  as  the  fifth  century  of 
5  ,    , 

common  era.    The  rabbis  did  not  proscribe  efforts  to  create 

humans  without  enaaaing  in  sexual  intercourse,  nor  did  they 

view  artificial  insemination  as  beina  unnatural  in  a  pejora- 

tive sense.   In  aeneral,  it  is  worth  notina  that  classical 

Judaism  viewed  sex  and  procreation  as  independent  values. 

Sexual  intercourse  durina  preanancy,  for  example,  was  a  wife's 

privilege  and  a  husband's  duty.   It  mattered  not  that  she 

was  pregnant.   Similarly,  procreation  was  viewed  as  a  value 

independent  of  the  sexual  act.    Thus,  it  is  not  surprisino 

that  many  contemporary  rabbis  find  human  in  vitro  fertiliza- 

tion palatable,  when  warranted.   This  is  not  to  say  that 

rabbis  have  no  preferences.   To  be  sure,  they  viewed  natural 

sexual  intercourse  as  the  primary  means  of  procreation;  but 

they  acknowledged  other  possibilities. 

Regarding  possible  abuse,  it  would  be  the  responsibility 

of  the  Federal,  state,  and  local  aovernments  to  prevent  or 

control  serious  abuse.   But  this  should  in  no  way  lead  us 

to  throw  out  the  baby  with  the  bath-water.   Drug  abuse 

abounds  in  this  country  but  no  one  is  seriously  considerina 
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abolishinq  druos.   In  vitro  fertilization  may  be  likened 

to  a  box  of  matches,  a  kitchen  knife,  and  an  automobile. 

When  used  properly,  they  are  a  boon  to  mankind;  when  used 

improperly,  they  are  destructive.   It  is  the  manipulator, 

and  not  the  object,  that   must  bear  the  blame  for  any 

wanton  destruction. 

Regardina  question  2,  much  depends  on  how  one  views 

the  moral  worth  of  the  conceptus  in  its  earliest  staaes. 

Some  Jewish  authorities  rule  that  durina  the  first  40  days 

of  aestation,  the  conceptus  has  little  or  no  moral  status, 

and  therefore  could  be  aborted  for  any  constructive  pur- 
8 

pose,  such  as  medical  experimentation.    Other,  more  strinaent 

Jewish  authorities  accord  moral  status  to  the  conceptus  from 

the  moment  of  conception  on.   They  advocate  confining  human 

in  vitro  fertilization  to  one  ovum  at  a  time  (instead  of  the 

present  practice  of  extrapolatina  and  fertilizing  numerous 

ova),  thus  obviatina  the  wanton  destruction  of  unused  ferti- 
9 

lized  ova. 

Questions  3-8  are  really  all  of  a  kind.   ^\niat  they  serve 

to  underscore  is  the  leaal  ambiguity  that  abounds  in  in  vitro 

fertilization  and  in  embryo  implantation.   In  Judaism,  no 

decision  reqarding  such  a  weiahty  matter  as  in  vitro  ferti- 

lization would  be  rendered  until  all  the  leoal  consequences 

were  explored  and  resolved.   It  seems  to  me  that  the  Depart- 

ment of  Health,  Education,  and  Welfare  should  not  approve  a 

research  application  in  these  areas  unless  the  desired  or 

expected  results  are  free  and  clear  of  leoal  encumberance 

and  ambiguity.   Thus,  if  the  desired  result  of  an  experiment 
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is  an  embryo  transplant  which  will  be  brouqht  to  term  by 

a  surrogate  mother,  the  leqal  status  of  the  infant-to-be 

needs  to  be  determined  before  the  experiment  is  funded, 

not  after.   Similarly,  if  the  desired  result  of  an  experi- 

ment is  a  conceptus  brouaht  to  term  in  vitro,  a  new  leqal 

definition  of  birth  needs  to  be  promulgated  before  the 

experiment  is  funded,  not  after.   Another  sample  of  leaal 

ambiquity  comes  from  a  less  pressinq  area,  but  one  that  none- 

theless merits  mention  here.   I  have  seen  numerous  discus- 

sions of  human  cloninq.   Inevitably,  it  is  aroued  that  one 

of  the  important  benefits  of  human  cloninq  will  be  the 

availability  of  spare  parts  for  orqan  transplantation.   If 

what  is  intended  is  the  creation  of  human  clones  whose 

oraans  would  be  desianated  for  transplantation  purposes, 

I  fail  to  see  by  what  ethic  or  law  any  clone  could  be 

desiqnated  a  donor  rather  than  a  recipient.   And  if  experi- 

ments are  being  undertaken  whose  intended  result  is  the 

cloning  of  a  human  beinq,  we  had  better  leaislate  now 

reqarding  the  riqhts  and  privileaes  of  such  clones. 

Instead  of  respondina  directly  to  each  of  the  questions 

3-8,  which  at  this  stage  of  Jewish  discussion  would  in  any 

event  be  premature,  I  should  like  to  focus  on  the  question 

of  surroqate  mothers,  and  hopefully,  a  Jewish  response  to 

some  of  the  questions  will  beqin  to  emerae.   The  earliest 

Jewish  discussion  relatinq  to  embryo  implantation  dates 

back  to  1928,  and  was  authored  by  an  East  European  rabbi   (Kamelhar) 

who  reports  that  the  status  of  child  born  from  an  ovarian 

transplant  was  discussed  at  a  medical  conference  held  in 
31 

Chicaqo  in  1911.   Was  its  mother  the  donor  of  the  orqan. 
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or  the  recipient  mother  who  brouoht  the  child  to  term? 

After  drawing  several  dubious  analogies  to  talmudic 

passages,  the  rabbi  ruled  (in  theory,  of  course,  since  he 

was  not  involved  in  the  case)  that  the  recipient  of  the 

ovary  was  the  child's  legal  mother.   He  reasoned  that 

since  in  the  case  in  guestion  fertilization  occurred  after 

the  transplant,  clearly  it  was  the  recipient's  ovum  that 

had  been  fertilized.   And  in  humans,  "the  seed  of  the 

father  and  the  mother  who  is  impregnated  and  gives  birth 

is  decisive."   The  learned  rabbi  was  perhaps  a  poor  biologist 

(for  while  it  is  clear  that  a  transplanted  ovary  becomes 

the  property  of  the  recipient,  it  is  by  no  means  clear  that 

an  ovum  fertilized  after  the  transplant  is  to  be  genetically 

related  to  the  recipient);  but  the  principle  he  enunciated 

seems  to  be  clean   parentaae  is  determined  by  aenes.   The 

providers  of  the  sperm  and  ovum  that  form  the  zygote  are 

the  legal  parents  of  the  conceptus.   Kamelhar  did  not  en- 

vision the  possibility  that  one  mother  could  provide  the 

aenes  and  another  could  provide  the  locus  for  impregnation; 

nor  is  it  altogether  clear  how  he  would  have  ruled  in  such 

a  case.   It  may  well  be  that  he  would  have  drawn  a  distinc- 

tion between  the  implantation  of  a  fertilized  and  an  un- 

fertilized ovum,  motherhood  being  determined  genetically 

in  the  former  case  and  by  locus  in  the  latter  case.   Recent 

12 rabbinic  discussion  is  divided  on  the  issue,    but  there  is 

every  indication  that  at  least  in  the  case  of  implantation 

of  a  fertilized  ovum  the  emerging  consensus  will  be  that 
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13 motherhood  is  determined  genetically.    This  does  not  rule 

out  surrogate  motherhood.   It  simply  indicates  that  from  a 

Jewish  perspective  surrogate  motherhood  does  not  necessarily 

carry  with  it  the  maternal  obligations  and  privileges  (e.g. 

filial  responsibility)  that  genetic  motherhood  does.   Judaism 

clearly  would  not  look  kindly  upon  surrogate  motherhood  when 

it  is  resorted  to  "as  a  convenience  in  order  to  avoid  the 
14 

encumberances  of  pregnancy."    But  such  moral  judgments, 

it  seems  to  me,  are  not  the  concern  of  public  policy  makers. 

It  is  the  business  of  the  United  States  aovernment  to  pro- 

tect the  riohts  of,  and  to  prevent  tangible  harm  to,  its 

citizens.   It  is  not  the  business  of  the  United  States  aovern- 

ment to  comment  upon  the  morality  or  immorality  of  surrogate 

mothers-for-profit,  so  long  as  no  one's  riahts  are  compro- 

mised and  all  agreements  entered  into  are  by  mutual  consent, 

and  actionable  in  a  court  of  law.   From  an  American  perspec- 

tive, I  see  little  difference  between  a  wet  nurse  and  a  sur- 

rooate  mother,  assuming  procedures  are  perfected  so  that 

there  are  no  extraordinary  dangers  to  the  surroaate  mother's 

health. 

In  recent  rabbinic  discussion,  parallels  are  drawn 

between  artificial  insemination  and  embryo  implantation. 

Recipients  of  donated  ova  or  sperm  assume  leoal  responsibility 

16 for  their  progeny  only  by  contract. 

From  a  Jewish  perspective  rape  and  incest  are  crimes 

against  persons;  they  are  integrally  bound  up  with  sexual 

intercourse,   ^fhere  there  is  no  physical  contact  between 
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male  and  female,  there  is  neither  rape  nor  incest.    Thus, 

the  mad   scientist  who  expropriates  an  ovum  and  fertilizes 

it  in  vitro  has  committed  an  actionable  offense  and  can  be 

sued  by  the  mother  and  child  for  child  support,  and  perhaps 

for  other  damages  as  well,  but  he  has  not  committed  rape. 

Questions  9  and  10  bring  me  to  my  conclusions i 

Research  in  human  in  vitro  fertilization  for  purposes 

of  enabling  the  infertile  to  become  fertile  should  be 

supported  by  the  Federal  government,  if: 

a.  Appropriate  preliminary  research  has  been  done  on 

non-human  primates. 

b.  Risk-benefit  analysis  is  favorable.   Ideally,  the 

state  of  the  art  should  be  that  no  areater  risk 

be  involved  for  the  conceptus  and  the  mother  than 

in  normal  pregnancy  and  childbirth. 

c.  Informed  consent  of  all  participants  is  obtained. 

d.  Appropriate  liability  and  compensation  for  research 

related  injuries  is  assured. 

e.  The  legal  conseguences  of  the  desired  or  expected 

results  are  free  and  dear  of  encumberance  or  ambi- 

guity.  (Indeed,  it  would  be  appropriate  for  the 

Ethics  Advisory  Board  to  invite  legal  experts  — 

who  know  how  and  to  what  extent  ethical  concerns 

can  be  translated  into  law  —  to  offer  their  input 

into  the  guidelines  that  will  ultimately  emerae  from 

the  Ethics  Advisory  Board. ) 
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f.   Hioman  zygotes  and  embryos  are  not  destroyed  wantonly. 

The  Federal  government  should  subsidize  health  care 

delivery  services  for  the  needy,  as  for  example,  through 

medicaid.   These  services  should  include  in  vitro  fertiliza- 

tion and  embryo  transplant,  if  such  procedures  are  necessary 

in  order  to  render  an  infertile  patient  fertile,  and  if  such 

18 procedures  prove  to  be  safe.     It  would  be  a  sad  commentary 

on  the  American  ethos  if  federal  funds  could  subsidize  the 

taking  of  human  life  (i.e.  therapeutic  abortion),  but  not 

the  creation  of  human  life  (i.e.  therapeutic  conception). 

I  am  aware  that  some  strict  constructionists  will  not  view 

infertility  as  a  medical  need,  and  its  cure  as  therapeutic. 

They  overlook  the  fact  that  it  was  to  the  physician  that 

the  infertile  have  turned  for  centuries  seeking  a  cure. 

Now  that  physicians  can  at  least  in  some  instances  administer 

the  cure,  it  is  hardly  the  time  to  label  that  cure  non- 

therapeutic.   Surely,  in  vitro  fertilization  and  embryo 

transplant  are  a  cure  for  dis-ease,  if  not  disease.   The 

rabbis  put  it  this  way i   Four  are  considered  as  if  they 

were  dead j   the  poor,  the  blind,  the  diseased,  and  the 

childless. 
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My  name  is  Paul  Ramsey.   I  am  the  Harrington  Spear 

Paine  Professor  of  Religion  at  Princeton  University. 

My  field  of  scholarly  specialization  is  ethics  and  social 

philosophy — in  particular,  though  not  exclusively,  Chris- 

tian ethics.   My  credentials  for  submitting  this  testimony 

are  the  fact  that  as  long  ago  as  19  72  I  wrote  a  two- 

part  article  on  in  vitro  fertilization  published  in  the 

Journal  of  the  American  Medical  Association,   that  for 

the  past  fifteen  years  I  have  written  extensively  in  the 

2 
area  of  medical  ethics,   that  I  am  a  member  of  the  Insti- 

tute of  Medicine  of  the  National  Academy  of  Sciences ,  and 

a  founding  Fellow  and  member  of  the  Board  of  Directors  of 

the  Institute  of  Society,  Ethics  and  the  Life  Sciences, 

and  was  once  awarded  an  honorary  doctorate  of  science  by 

the  Worcester  Polytechnic  Institute  (of  which  I  am  inordi- 

nately proud) . 

To  state  my  considered  judgment  in  advance  of  the 
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reasons  for  it:   iri  vitro  fertilization  and  embryo  transfer 

should  not  be  allowed  by  medical  policy  or  public  policy 

in  the  United  States — not  now,  not  ever.   I  venture  no 

comment  on  whether  sufficient  "animal  work"  has  been  done, 

by  scientific  standards,  for  this  technology  safely  to  be 

applied  within  general  practice  or  in  trials  on  hiiman 

beings.   That  question  and  such  like  questions  you  will 

explore  with  scientific  experts.   I  limit  myself  to  basic 

ethical  and  policy  considerations  that  any  knowledgeable 

citizen  can  understand;  and  it  is  in  this  capacity  that  I 

submit  this  written  testimony. 

It  is  my  conviction  that  the  Ethics  Advisory  Board, 

the  Department  of  Health,  Education  and  Welfare,  the 

National  Institutes  of  Health  and  the  Congress  of  the 

United  States — and,  in  absence  of  action  from  these  Federal 

sources,  the  medical  profession  itself  if  it  has  any 

remaining  power  to  enforce  standards  or  the  legislatures 

of  the  several  States — should  take  appropriate  action  to 

the  extent  of  their  jurisdictions  to  stop  embryo  manipula- 

tion as  a  form  of  human  genesis. 

I  am  not  unmindful  of  the  gift  of  a  child  this  pro- 

cedure promises  to  women  with  oviduct  blockage — a  promise 

now  once  delivered,  with  possibly  more  soon  to  come  in 

Great  Britian.   Still  there  are,  I  judge,  conclusive  reasons 
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for  not  continuing  these  experimental  trials  and  for  not 

allowing  the  procedure  to  become  standard  practice  in 

the  United  States. 

I  offer  four  reasons  in  support  of  this  verdict: 

(1)  the  need  to  avoid  bringing  further  trauma  upon  this 

nation  that  is  already  deeply  divided  on  the  matter  of 

the  morality  of  abortion,  and  about  when  the  killing  of 

a  human  being  (at  tax  expense)  can  occur;  (2)  the  ir- 

removable  possibility  that  this  manner  of  human  genesis 

may  produce  a  damaged  human  being;  (3)  the  immediate  and 

not  unintended  assault  this  procedure  brings  against 

marriage  and  the  family,  the  immediate  possibility  of  the 

exploitation  of  women  as  surrogate  mothers  with  wombs- 

for-hire,  and  the  immediate  and  not  unintended  prospect 

of  beginning  right  now  to  "design"  our  descendents ;  and 

(4)  the  remote — but  still  very  near--prospect  of  sub- 

stituting laboratory  generation  from  first  to  last  for 

human  procreation.   We  ought  not  to  choose — step  by  step — 

a  world  in  which  extracorporal  gestation  is  a  possibility. 

Since  I  wish  to  testify  to  things  distinctively  character- 

istic of  embryo  manipulation,  reasons  (2) ,  (3) ,  and  (4) 

are  more  significant,  in  my  opinion. 

Nevertheless,  the  abortion  issue  cannot  simply  be 
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passed  by.   Millions  of  U.S.  citizens  who  oppose  abortion 

will  bring  the  same  moral  objection  against  in  vitro  fer- 

tilization because  of  the  numerous  "discards"  the  procedure 

requires . 

Let  me  be  clear  about  this  first  point.   I  am  not 

speaking  of  traditional  Roman  Catholics  only.   I  refer  also 

to  the  growing  number  of  "evangelical"  Protestants  whose 

voice  in  Washington  is  the  Christian  Action  Council.   I 

also  have  in  mind  the  hundreds  of  thousands  of  our  fellow 

citizens  in  the  "mainline"  Protestant  churches  who  con- 

scientiously oppose  abortion  despite  their  leaders.   I 

also  have  in  mind  Orthodox  Jews  and  many  Conservative  Jews 

and  all  Mormons,  and  for  all  I  know  many  humanists  as  well, 

who  agree  in  this  common  opposition.   We  are  a  pluralistic 

society,  like  none  other  in  the  world. 

I  do  not  here  open  the  question  of  the  morality  of 

abortion.   Instead,  I  mean  only  to  call  attention  to  the 

additional  trauma  that  will  be  brought  upon  a  nation 

morally  divided  on  this  issue  if  any  Federal  funding  by 

the  Department  of  Health,  Education  and  Welfare  or  the 

National  Institutes  of  Health  goes  to  support  i_n  vitro 

fertilization  as  a  form  of  human  genesis,  or  to  support 

any  research  tending  in  that  direction.   Millions  and 

millions  of  our  fellow  citizens  do  not  want  their  pockets 
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picked  by  the  Internal  Revenue  Service  if  any  portion  of 

their  income  taxes  go  to  support  what  they  sincerely 

believe  to  be  repeated  abortions. 

The  Supreme  Court  has  declared  that  public  policy 

in  regard  to  funding  abortion  is  not  a  question  of  con- 

stitutional right,  but  rather  a  matter  to  be  determined 

by  the  democratic  processes  of  Federal,  State,  and  even 
3 

municipal  legislation.    The  Ethics  Advisory  Board  will 

play  a  crucial  role  in  determining  public  policy  by  "admin- 

istrative law,"  not  by  legislation.   Your  hearings  on  in 

vitro  fertilization  may  eventuate,  or  may  not  eventuate, 

in  a  policy  that  uses  citizens'  taxes  for  purposes  to 

which  vast  millions  are  conscientiously  opposed.   I  urge 

you  to  consider  that  constitutionally,  on  this  point  alone, 

you  have  the  legal  authority  to  make  whatever  "value 

judgement"  or  public  policy  judgement  you  wish  to  make. 

It  is  within  your  power  of  recommendation  to  encourage  or 

discourage,  to  allow  or  to  prohibit,  the  funding  of  the 

number  of  "discards"  that  are  required  in  the  course  of 

in  vitro  fertilization  as  a  new  form  of  human  genesis. 

To  this  first  point  I  add  the  following.   To  me,  at  least, 

it  would  be  significant  to  find  out--if  Dr.  Robert 

G.  Edwards  or  Dr.  Patrick  C.  Steptoe  could  be  called  to 

testify — how  many,  if  any,  of  their  monitored  trials 
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(from  60  to  200  "failures"  have  been  estimated)  have 

required  abortion  after  the  embryo  had  become,  technically, 

a  fetus;  and  how  many,  if  any,  monitored  trials  required 

abortion  at  a  stage  after  viability,  which  the  Supreme 

Court  in  Wade  declared  the  States  could  go  so  far  as  to 

prohibit. 

Whatever  policy  the  EAB-DHEW  (or  the  Congress)  promul- 

gates, it  is  clear  that  the  several  States  can  constitu- 

tionally prohibit  in  vitro  fertilization  in  their  jurisdic- 

tions, as  many  have  done  in  the  case  of  fetal  research.   I 

would  prefer  a  national  solution  flowing  from  the  recommenda- 

tion of  the  Ethics  Advisory  Board  or  by  Congressional 

legislation.   My  plea  is  that  the  consciences  of  millions 

of  our  fellow  citizens  ought  not  to  be  additionally  burdened 

by  forced  cooperation,  through  funding,  in  believed  evil. 

You  would  not  want  any  one  of  these  millions  of  people  to 

be  your  friends  or  neighbors  if  they  thought  it  right  to 

kill  60  or  200  human  lives  in  order  to  give  birth  to  one. 

You  would  want  them  to  resist,  instead  of  tacitly  consenting 

to,  such  a  spectacular  increase  of  "elective  abortions." 

So  my  first  point  is  that  a  prudent  medical  and  public 

policy  on  this  matter  should  not,  for  the  sake  of  so  few 

for  whom  there  are  other  alternatives  including  improved 

oviduct  reconstruction,  further  exacerbate  our  "civil  war" 

over  the  morality  of  abortion. 
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As  a  matter  of  national  public  policy,  I  ask  you  to 

consider  the  result  of  allowing  embryo  manipulation  to 

become  first  a  trial  and  then  standard  medical  practice. 

Already  it  is  the  case  that  Federal  and  State  "conscious 

clauses"  allowing  freedom  from  participation  in  elective 

abortions  for  individuals  and  medical  institutions  are  not 

working.   For  them  to  be  effective  would  require  "affirma- 

tive action"  such  as  is  now  devoted  to  racial  and  women's 
'       4 
rights.    Pressures  are  already  building  up  for  publically 

funded  HMO's  to  provide  medically  unnecessary  abortions  and 

sterilizations,  which  present  law  does  not  require.   These 

pressures  come  from  the  consumers  of  these  services;  the 

providers  also  have  economic  and  medical  interests  in  showing 

that  HMO's  practices  fulfill  community  demands.   So  I  ask: 

if  the  Ethics  Advisory  Board  and  DHEW  approves,  and  if  then 

the  Congress  negligently  approaches  (or  lets  research 

continue  on)  embryo  manipulation  and  discard,  what  obstacles 

will  this  raise  against  the  adoption  of  a  national  health 

plan  in  which  these  procedures  could  become  standard  medical 

practice? 

A  judicious  approach  would  surely  be  to  exclude  such  procedures 

from  among  the  medical  procedures  claiming  public  support  or 

general  approval.  If  any  American  supports  a  comprehensive 

national  health  plan,  he  or  she  should  exclude  in  vitro 

fertilization,  and  other  deeply  devisive  proposals,  from  such 

a  plan.   For  the  same  reasons,  we  ought  not  to  ask  our  conscien- 

tiously-opposed fellow  citizens  to  support  elective  abortions 
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with  their  taxes.  I  see  no  other  practical  compromise  that 

will  not  increase  the  polarization  and  tear  further  asunder 

the  fragile  moral  fabric  of  our  nation. 

It  may  be  objected  that  my  argument  from  believed 

"moral  contamination  by  taxation"  does  not  hold  because  it 

would  make  every  person's  conscience  his  own  government, 

and  therefore  would  frustrate  public  policy  on  almost  every 

matter.   Here,  I  think,  sound  judgement  requires  us  to 

distinguish  between  policies  and  funding  that  are  over- 

ridingly  in  the  national  interest  and  those  that  are  not. 

A  person  may  believe,  for  example,  that  suicide  is  morally 

wrong  and  yet  oppose  any  law  against  suicide.   Since  no 

one  any  longer  believes  that  suicide  is  wrong  because, 

among  other  things,  it  "deprives  the  king  of  a  subject," 

the  death  of  a  person  by  self-willed  destruction  may  not 

always  be  a  matter  of  overriding  national  interest.   Two 

authors  (conservative  Catholics,  as  it  happens)   have  used 

this  consideration  to  argue  that  decisions  to  live  or  to  die 

could  well  be  left  to  be  settled  between  a  patient  and  his 

or  her  physician  by  legislation  making  the  tort  of  treating 

a  person  against  his  or  her  expresed  will  (whatever  it  is, 

and  however  for  these  authors  immorally  suicidal)  survive 

the  deceased.   Such  tort  legislation  would  privatize 

a  possibly  immoral  decision  involving  no  third  party; 

that  is  to  be  preferred  to  the 
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States'  and  its  peoples'  involvement  in  "living  wills" 

or  "right  to  die"  legislation.   I  judge  that  these  authors 

feel  deeply  that  the  former  policy  is  much  to  be  preferred 

to  believed  moral  contamination  by  euthanasia  or  near- 

euthanasia  legislation  brought  upon  the  public  at  large. 

I  use  this  only  as  an  analogy.   The  freely  chosen 

death  of  an  individual  by  (believably)  immoral  means  or 

circumstances  need  not  be  regarded  as  a  matter  of  national 

interest  or  public  policy  concern.   Neither  is  enabling 

a  woman  to  have  a  baby  in  the  overriding  national  interest, 

unless  one  believes  that  hereby  "the  king"  gains  a  needed 

"subject." 

For  another  comparison,  foreign  policy  and  even  bad 

wars  are  matters  that  require  coercive  taxation.   Persons 

who  during  the  Vietnam  war  withheld  their  taxes  were  doubtless 

to  be  admired  for  this  form  of  "witnessing"  protest,  pro- 

vided they  were  willing  to  bear  the  consequences  of  their 

action.   "Curing"  infertility  in  particular  cases  is  an 

entirely  different  question,  as  are  individual  choices  no 

longer  to  live  by  medical  means.   We  are  born  and  we  die; 

the  people  of  the  United  States  go  on,  with  little  or  no 

consequence  from  those  personal  events. 

I  am  not  suggesting  that  such  outcomes  are  anything 
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other  than  profoundly  important  personally,  and  morally. 

But  I  do  suggest  that  neither  should  become  entwined  with 

public  policy.   I  urge  the  Ethical  Advisory  Board  to 

consider  that  any  tax  funds  to  learn  how  to  do  in  vitro 

fertilization  in  the  United  States  across  numerous  "dis- 

cards" is  (1)  profoundly  conscientiously  objectionable  to 

millions  and  millions  of  our  fellow  citizens  and  (2)  can  in 

no  way  be  deemed  to  be  an  overriding  national  interest 

worth  making  "tax  objectors"  of  them. 

I  add  also  that  any  member  of  the  Board  who  can  wish 

this  to  become  a  "standard  medical  practice"  must  want 

both  our  present  health  care  delivery  system  (which  is 

largely  funded)  and  any  future  national  health  plan  to  be 

profoundly  oppressive  to  consciences.   The  argument  will 

be — will  it  not? — that  since  rich  women  can  afford  this 

service,  "distributive  justice"  requires  us  to  provide  it 

to  poverty  women  as  well,  through  Medicaid.   Heretofore 

that  argument — in  the  matter  of  abortion — has  had  behind 

it  the  fiscal  consideration  that  otherwise  it  will  cost 

more  to  care  for  children  born  in  poverty.   In  future, 

the  "distributive  justice"  argument  will  stand  alone,  no 

matter  what  the  cost  of  perfecting  and  delivering  this 

service,  or  the  cost  of  having  done  so  in  supporting  the 

children  so  produced.   I  don't  suppose  that  in  years  to 
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come  we  are  going  to  prohibit  women  on  welfare  from  over- 

coming oviduct  blockage,  or  refuse  to  fund  this  medical 

service,  simply  because  of  the  cost  in  ADC  payments.   Of 

course,  conscientious  objectors  to  funding  abortion  or 

funding  petri  dish  discarding  do  not  think  highly  of  this 

argument,  since  for  them  it  is  meaningless  to  speak  of 

fairness  in  justly  distributing  an  immoral  practice.   But 

I  do  urge  its  weight  upon  members  of  the  Ethics  Advisory 

Board  who  are.  charged  with  recommending  the  future  direc- 

tion which  national  medical  practice  should  take. 

Perhaps  I  have  prolonged  my  reply  to  the  objection 

too  far.   My  main  appeal  is  to  ask  the  Ethical  Advisory 

Board  to  consider  the  suppression  and  alienation  from  the 

community  of  this  nation  of  the  consciences  of  millions 

and  millions  of  our  fellow  citizens  if  your  approval  and 

any  tax  funds  are  put  into  iri  vitro  fertilization,  embryo 

transf er--and  embryo  discard.   I  ask  you  to  consider — 

with  no  prejudice  in  favor  of  "science" — whether  approval 

of  Vanderbilt's  professor  of  Ob-Gyn,  Dr.  Pierre  Soupart's 

application  for  funds  is  really  worth  the  other  moral 

and  social  costs  that  will  surely  be  imposed  upon  this 

nation. 

II 

My  final  three  points  do  not  touch  upon  the  issue  of 
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the  morality  of  abortion,  or  Federal  funding  of  it.   The 

distinctive  arguments  I  submit  to  you  are,  first,  the 

irremovable  possibility  that  this  manner  of  human  genesis 

may  produce  a  damaged  child  and  that  this  constitutes  a 

conclusive  argument  against  allowing  such  attempts  to  be 

made  in  the  human  community,  in  the  United  States  or  any 

other  society. 

One  "successful"  case  does  not  settle  the  issue  I 

am  raising.   Besides,  who  now  knows  that  Louise  Brown  was 

a  scientific  accomplishment.   Physical  characteristics 

are  not  enough  to  show  this. 

Here  I  detour  beyond  my  depth  to  invoke  an  analogy 

with  amniocentesis.   This  procedure  has  been  judged  by 

medical  authorities  to  be  safe,  no  longer  experimental. 

That  verdict  seems  to  be  concentrated  on  the  mother's  safety, 

and  on  the  unlikelihood  that  the  procedure  would  induce 

spontaneous  abortion.   Incidentally,  one  percent  chance 

of  "false  positive"  diagnosis  for  the  unborn  child,  i.e. 

one  in  one  hundred,  does  not  seem  to  one  to  be  a  negligible 

risk  for  the  child.   My  point  here,  however,  goes  beyond 

the  physical  destruction  of  normal  unborns  instead  of 

physically  defective  fetuses  because  of  mistaken  diagnosis. 

The  point  is  rather  whether  the  procedure  of  amniocentesis 

does  or  does  not  induce  unknown  and  unknowable  psychological 
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damage  to  the  children  who  are  saved  from  genetic  abortion. 

Henry  Nadler,  M.D.,  wrote  that,  while  amniocentesis  detects 

gross  anomalies,  "There  is  no  way,  with  present  studies, 

our  own  included,  of  establishing,  ten  or  fifteen  years 

from  now,  if  these  children  [the  children  saved  from  genetic 

abortion]  lose  5  or  10  I.Q.  points";  "The  risks  of  'induced' 

congenital  malformations  are  difficult  to  determine  and  the 

subtle  damage  in  terms  of  loss  of  intelligence  is  almost 

g 
impossible  to  evaluate." 

The  comparison  with  human  genesis  by  embryo  manipula- 

tion should  be  clear.   No  one  knows  the  future  of  these 

children.   We  ought  not  to  try  to  discover  these  truths  by 

human  experimentation  upon  them.   But  there  is  no  other 

way  to  find  out.   The  argument  is  conclusive ,  unless  as  a 

people  we  mean  to  make  technical  medical  advance  by  creating 

our  progeny  at  risk  of  unknown  and  unknowable  damage  from 

the  procedure  itself. 

This  would  violate  the  primary  principle  of  medical 

ethics,  "Do  no  harm."   To  understand  that  this  is  the  case, 

we  have  to  distinguish  clearly  between  the  procedure  in 

question  and  medical  treatments  given  the  "maternal-fetal 

unit"  when  both  mother  and  fetus  are  actual  patients. 

Sometimes  procedures  are  necessary  that  are  hazardous  to 

the  fetus  (e.g.  intrauterine  blood  transfusions) ,  but  the 
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life  that  is  exposed  to  hazard  stands  also  to  be  benefited. 

In  such  treatments,  possible  harm  may  be  risked.   Embryo 

manipulation  is  quite  different:   here  the  mother  seeks  a 

benefit;  this  benefit  can  be  delivered  only  at  some  risk 

of  grave  injury  to  the  future  possible  child.   Oviduct 

reconstruction  (now  a  much  improved  art)  is  by  contrast 

a  treatment  that  can  be  undertaken  at  no  risk  to  another 

life  than  the  one  who  elects  the  operation--since  no 

other  life  has  yet  been  conceived  or  will  be  manipulated. 

7 
In  his  series  of  articles  in  The  New  York  Times 

Walter  Sullivan  brought  up  another  possibly  deleterious 

outcome  that  is  impossible  to  remove.   Notably,  he  was 

quoting  the  British  scientists.   The  eggs  taken  after 

superovulation  of  the  female  may  not  be  those  that  would 

mature  normally.   The  sperm  that  in  natural  reproduction 

reach  their  goal  are  "a  highly  selective  sample,"  Dr.  Edwards 

noted,  "relatively  free  from  genetic  defects."   There  is 

no  such  "screening"  in  in  vitro  fertilization.   The  "screen" 

may  be  the  opposite.   Such  subtle  effects,  Sullivan  cor- 

rectly concluded,  "may  not  be  evident  until  babies  born  by 

the  Steptoe-Edwards  method  reach  maturity."   No  woman 

should  have  wanted  a  baby  under  these  stated  conditions, 

nor  should  a  (tax  exempt)  American  Foundation  have  funded 

the  Steptoe-Edwards  trials,  nor  should  any  such  thing  ever 
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ever  be  approved  by  the  Ethical  Advisory  Board.   Only  an 

unexamined  preference  for  human  design  over  nature  can 

support  any  other  conclusion. 

No  answer  to  the  foregoing  objection  can  be  found 

in  more  time  for  trying  in  vitro  fertilization  in  the 

sub-human  primates,  or  the  proposal  that  medical  and 

public  policy  be  to  delay  permission  for  applying  this 

procedure  to  human  beings  until  more  "animal  work"  has 

been  done.   In  other  connections--when  scientists  need 

normal  volunteers  to  place  themselves  at  risk--the 

stress  is  always  correctly  placed  on  the  unknown  risk 

involved  in  moving  from  animals  to  the  human. 

In  a  1974  scientific  article  one  member  of  the 

g 
winning  team,  Dr.  Robert  G.  Edwards  of  Cambridge  Univer- 

sity, asserted,  "If  there  is  no  undue  risk  of  deformity 

additional  to  those  of  natural  conception,  and  publicity 

is  avoided,  the  children  should  grow  up  and  develop 

normally  and  be  no  more  misfits  than  other  children 

born  today  after  some  form  of  medical  help."   Here 

Edwards  raised  two  points :   how  we  are  to  estimate 

"undue"  additional  risks  of  deformity  (whether  any 
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such  risks  should  be  imposed)  and  the  psychological 

damage  that  may  result  because  publicity  was  not  avoided 

in  the  case  of  Louise  Brown. 

On  the  first  point.  Dr.  Edwards  argues  for  15 

pages  that  there  is  no  risk  of  deformity  from  the  pro- 

cedure.  I  understand  why  the  risks  are  very  low.   The 

developing  life  (the  blastocyst,  not  yet  called  an 

embryo)  that  is  manipulated  is  a  cluster  of  cleaving 

cells.   These  cells  have  "toti-potency . "   None  is  as 

yet  on  its  way  to  becoming,  say,  blood,  or  has  "clicked- 

off"  its  potency  for  becoming,  say,  a  liver  cell  or  a 

bone.   At  this  point  in  human  development  the  individual 

can  renew  itself  even  if  momentarily  injured  (like 

an  earthworm) .   After  differentiation  into  various 

tissues  and  organs,  the  embryo  and  fetus  is  more 

vulnerable  to  irreversible  damage.   For  example,  by 

thalidomide  taken  by  the  mother  during  pregnancy. 
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Still  there  is  risk  of  procedurally  induced  injury,   however 

small.   The  question  of  "undue"  additional  risk  remains  at 

the  heart  of  the  moral  question  whether  human  genesis  should 

ever  be  attempted  in  this  way.   Having  carefully  built  the 

case  for  no  undue  risk.  Dr.  Edwards--to  my  amazment--then 

spends  four  pages  warning  all  participants  in  this  procedure 

that  they  are  liable  to  "wrongful  life"  suits  for  tort  compen- 

sation.  As  defendents,  all  the  participants  would  have 

to  prove  that  any  manifest  damage  did  not  result  from  mani- 

pulating the  blastocyst. 

I  was  stunned  by  this  contradiction  in  a  single  article 

by  an  eminent  scientist  because  I  heretofore  supposed  that 

only  theologians  were  reputed  to  "fudge"  in  their  arguments. 

In  any  case,  knowing  that  one  may  induce  injury,  thought  not 

foreseen  injury,  cannot  be  excluded.   This  seems  to  me  to 

be  significant  in  a  conclusive  moral  argument  against  the 

experiments  that  have  gone  on  for  more  than  a  decade.   More- 

over, even  if  longitudinal  studies  of  in  vitro  children  for 

the  next  five  or  ten  years  determines  that  they  are  in  every 

respect  normal,  this  will  prove  only  that  this  kind  of  human 

genesis  is  at  that  point  in  time  and  for  the  future  not  to  be 

condemned  for  this  reason.   Such  success  will  not  show  that 

all  the  past  trials  at  irremovable  possible  risk  (including 

Louise  Brown's)  were  for  that  period  of  time  excusable.   Two 

decades  of  morally  unacceptable  human  experimentation,  by 
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rough  reckoning:   one  decade  to  perfect  the  technology;  another 

to  prove  it  was  safe. 

I  once  expressed  the  "macabre  'hope' "that  the  first  child 

by  laboratory  fertilization  would  prove  to  be  a  bad  result-- 

and  that  it  be  well  advertised,  not  hidden  from  view.   That 

might  halt  the  practice!   Dr.  Edwards  missed  my  irony,  failing 

to  note  what  else  I  said:   "I  do  not  actually  believe  that  the 

good  to  come  from  public  revulsion  in  such  an  event  would 

justify  the  impairment  of  that  child.   But  then  for  the  same 

reasons,  neither  is  the  manipulation  of  embryos  a  procedure 

that  can  possibly  be  morally  justif ied"--even  if  the  result 
9 

happens  to  be  a  Mahalia  Jackson.    A  small  risk  of  grave  induced 

injury  is  still  a  morally  unacceptable  risk. 

Concerning  the  second  source  of  possible  grave  damage-- 

publicity--!  do  not  know  whether  or  why  Dr.  Edwards  changed 

his  mind.   Perhaps  there  was  only  a  breakdown  of  communication 

between  him  and  Dr.  Steptoe,  the  gynecologist  who  advised 

that  the  next  Brown  be  capitalized  from  birth.   "Checkbook 

publicity,"   the  British  press  calls  it.   One  can  speculate, 

however,  as  follows  concerning  the  dilemma  the  winning  team 

faced.   They  needed  to  prove  their  accomplishment  to  the 

scientific  community  and  to  the  world  at  large.   Already 

a  British  doctor  had  announced  that  there  were  one  or  more 

babies  already  born  in  Europe  by  this  procedure.   He  offered 
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no  proof,  and  was  disbelieved.   Nobody  wins  a  Nobel  prize 

for  science  that  way. 

If  the  Steptoe-Edwards  team  wanted  both  to  advance  science 

and/or  their  scientific  reputations  and  to  protect  the  next 

Brown  from  damaging  publicity,  they  should  have  tried  to 

create  a  new  "institution"  for  doing  both.   The  British 

Medical  Association  could  have  been  asked  to  appoint  a 

monitor  who  could  now  certify  the  team's  achievement 

while  at  the  same  time  avoiding  publicity  focused  upon  the 

subjects  (the  Browns)  with  whom  the  scientist-physician 

team  have  achieved  their  success. 

In  the  absence  of  this  anticipatory  solution,  there 

was  no  other  recourse  than  to  try  to  control  the  publicity  and 

to  enable  Louise  Brown  to  garner  the  revenues.   She  will  be 

hailed  or  stigmatized  all  her  life  as  the  first  laboratory 

fertilized  progeny  to  be  birthed  in  all  human  history.   Think 

of  the  enormity  of  that  reputation!   "Brown"  is  an  ordinary 

name;  the  father  is  a  railway  worker.   Louise  Brown  can  in 

no  way  have  a  natural  human  life.   If  she  is  not  psychologically 

damaged  from  her  beginning,  socio-psychological  ruin  seems 

invited.   If  she  is  Britain's  best  tennis  player  at  Wimbeldon 

or  if  she  becomes  a  juvenile  delinquent,  the  outcome  will 

be  explained  or  excused  by  the  child's  unique  genesis.   Mahalia 

Jackson  had  a  more  obscure  and  normal  passage  into  maturity. 

So  also  did  the  parents  Brown,  and  Drs .  Steptoe  and  Edwards. 

What  now  have  they  visited  upon  this  child? 
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Perhaps  Dr.  Edwards'  warnings  about  "wrongful  life"  suits 

could  be  taken  up,  and  used  to  advantage.  Such  suits j( for 

having  been  born  illegitimate,  or  in  poverty)  have  not 

succeeded  in  American  courts.  Judges  have  reasoned  that  the 

plaintiff  would  not  be  there  to  sue  if  he  or  she  had  never 

been  born.  The  plaintiff  can  have  no  legal  standing  to  sue, 

because  that  depends  upon  the  wrongful  life  he  complains  of. 

This  seems  to  me  to  be  the  sound  legal  decision. 

In  vitro  fertilization  and  embryo  manipulation,  hov/ever, 

introduce  quite  different  considerations.   This  form  of 

human  genesis  reaches  back  to  before  the  beginning.   If  tort 

damage  results,  there  were  human  agents  who  did  it--knowing 

the  possibility  could  not  be  excluded.   They  should  be  liable, 

I  do  not  say  liable  to  punishment  or  to  pay  damages;  but 

liable  to  suits  that  will  determine  their  accountability. 

It  can,  therefore   be  recommended  that  our  several  State 

legislatures  create  a  special  category  of  "wrongful  life" 

cases  limited  to  torts  occuring  in  this,  and  coming,  new 

forms  of  human  genesis.   Then  perhaps  the  practice  can  be 

stopped  while  there  is  still  time. 

Ill 

Among  the  parties  liable  and  warned  by  Dr.  Edwards  in  his 

1974  article  was  the  "semen  donor,"  not  only  the  husband. 
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This  demonstrates  that  one  member  of  the  winning  team  does  not 

intend  the  procedure  to  be  used  only  to  the  good  end  of  over- 

12 coming  a  married  woman's  oviduct  blockage.     This  brings  me 

to  my  third  point,  which  brings  into  view  the  immediate  and 

not  unintended  assault  this  procedure  brings  against  marriage 

and  the  family,  the  immediate  (not  remote)  possibility  of  the 

exploitation  of  women  as  surrogate  mothers  with  wombs- for-hira, 

and  the  immediate   (not  remote  and  not  unintended)  spectre 

that  we  are  going  right  now  to  begin  to  "design"  our  descendants 

up  to  the  limit  that  is  scientifically  possible. 

We  are  told  that  this  sort  of  "assisted  pregnancy"  is  a 

"far  cry"  from  Aldous  Huxley's  Brave  New  World.   This  is 

true  for  the  moment.   Women  with  fallopian  tube  blockage  now 

will  be  able  with  their  husbands  to  have  children.   That  is 

all. 

Still  there  is  more  to  be  said  about  medical  and  public 

policy  than  that  a  woman's  infertility  can  be  "cured."   This 

medical  technology  is  another  "long  step  for  mankind"  (to 

quote  from  the  moon  landing)  toward  Aldous  Huxley's  womb- 

free  paradise.   Host  "mothers"  with  wombs- for-hire  are 

immediately  possible.   Nothing  technically  limits  the  ferti- 

lization to  the  husband's  sperm.   We  already  have  sperm  banks. 

Egg  banks  will  be  next.   People  will  go  to  either  to  select. 

No  loved-woman  need  bear  the  child.   This  can  be  arranged 

by  contract,  and  financial  payment.   The  consequences  to 
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cane  frcm  hhe  opening  of  the  human  uterus  to  medical  technological 

control  are  not  likely  to  contribute  to  the  emancipation  of 
13 women . 

There  is  still  more.   We  are  not  limited  to  human  progeny 

growing  with  their  own  natural  genetic  endowments.   We  are 

not  limited  to  the  child  the  Browns  wanted.   Gene  splicing 

soon  can  be  done  before  the  blastocyst  or  embryo  is  transferred 

to  the  womb  of  the  woman--any  woman.  "The  procedures  leading 

to  replacement  and  implantation,  Edwards  and  D.J.   Sharpe 
14 

wrote  in  a  1971  scientific  article,    "open  the  way  to 

further  work  on  human  embryos  in  the  laboratory."   The 

authors  do  not  mean  only  benign  attempts  to  correct  genetic 

defects.   They  also  mention  cloning  and  the  creation  of 

"chimeras"  by  importing  cells  from  other  blastocysts  (per- 

haps from  other  species) .   These  creations  also  now  need 

women  to  carry  them  through  pregnancy.   Noting  that  the  first 

principle  of  medical  ethics,  "Do  no  harm",  permits  the 

alleviation  of  infertility,  and  that  this  "has  been  stretched 

to  cover  destruction  of  foetuses  with  hereditary  defects,  " 

Edwards  and  Sharpe  ask  rhetorically  whether  the  first  princi- 

ple of  medical  ethics  can  be  stretched  to  justify  "the  more 

remote  techniques  of  modifying  embryos?" 

Even  more  ominous  is  the  announced  claim  that  scientists 

have  the  "right"  to  "exercise  their  professional  activities 
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to  the  limit  that  is  tolerable  by  society. . .as  lay  attitudes 

struggle  to  catch  up  with  what  scientists  can  do."   Publics 

must  be  "helped  to  keep  pace."   In  short,  science  does  not 

operate  within  the  ethics  of  a  wider  human  community.   It  is 

a  scientific  ethics,  or  whatever  can  be  done,  that  should 

shape  our  public  philosophy.   Let  laggards  beware. 

15 
True,  in  his  1974  article.    Dr.  Edwards  stated  that  there 

is  "hardly  any  point  in  making  chimeras  until  some  clinical 

advantage  can  be  shown  to  accrue  from  the  method."   But  he 

also  speaks  of  "sexing  blastocysts"  before  transfer.   His 

remedy  for  the  problems  this  will  lead  to  is:  "Imbalance  of  the 

sexes  could  probably  be  prevented  by  recording  the  sex  of  newborn 

children,  and  adjusting  the  choice  open  to  parents."   Scientist- 

kings  will  manage  everything.   Concerning  the  use  of  "surrogate 

mothers,"  his  only  reservation  is  that  this  should  be  avoided 

at  the  present  time  until  more  is  known  about  the  interlocking 

psychological  relationships  among  the  parties.   Edwards 

does  not  say  how  we  can  acquire  such  knowledge  without 

(on  his  own  terms)  doing    unethical  experimentation  now 

in  order  to  find  out  whether  we  ought  to  do  it  or  not. 

IV 

I  have  not  yet  mentioned  the  remote — but  still  very  near — 

prospect  of  substituting  laboratory  generation  from  first 

to  last  for  human  procreation. 
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Pope  Pius  XII  once  warned  against  reducing  the  cohabitation 

of  married  persons  to  the  transmission  of  germ  life.   This 

would,  he  said,  "convert  the  domestic  hearth,  sanctuary  of  the 
c       ■  ̂   .  16 
tamily,  into  nothing  more  than  a  biological  laboratory." 

That  quaint  language  was  spoken  about  artificial  insemination. 

The  Pontiff  feared  the  nemesis  of  humanity  under  the  flourescent 

light  of  laboratories.   He  warned  of  this  in  1951 — ages  ago 

in  technological  time.   To  the  flurescent  light  of  the  labor- 

atory has  been  added  the  glare  of  media  protection  and  copy- 

righted publicity. 

The  first  book  to  be  printed  entitled  Test  Tube  Babies 

was  published  in  1934   — again  ages  ago  in  technological  time. 

Its  subject  matter  was  not  at  all  what  we  mean  by  this  ex- 

pression.  The  book's  subtitle  was  "A  History  of  the  Artificial 

Impregnation  of  Human  Beings,  Including  a  Detailed  Account  of 

its  Technique,  together  with  Personal  Experiences,  Clinical 

Cases,  A  Review  of  its  Literature,  and  the  Medical  and  Legal 

Aspects  Involved." 

Clearly  ours  is  an  age  of  galloping  biomedical  technology. 

Aldous  Huxley  and  C.S.  Lewis  had  the  prescience  to  see  already 

the  future  that  comes  ever  closer.   Not  the  abuse  of  political 

power  by  hitler  nor  of  nuclear  power  but  the  unchecked 

enpioyment  of  powers  the  biological  revolution  places  in  human 

hands  was  for  these  authors  the  final  threat  to  the  "abolition 
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of  man. " 

The  human  womb  is  a  half-way  technology.   It  is  replace- 18 

able  by  more  "perfect"  artifices.     Human  life  has  been 

maintained  in  petrie  dishes  for  two  weeks ;  and  our  National 

Commission  for  the  Protection  of  Human  Subjects  used  20-24 

weeks  as  it  definition  of  a  "possibly  viable"  infant.   Only 

about  18  to  22  weeks  remain  to  be  conquered  in  which  the 

human  female  must  necessarily  participate  in  procreation, 

except  as  the  source  of  the  ovum.   Then  "reproduction" 

can  replace  procreation,  and  we  will  come  to  Huxley's 

Hatcheries.   His  was  a  vision  of  society  in  which  everyone 

was  quite  happy.   The  way  there  is  also  a  happy  one,  and 

we  go  along  that  way  always  motivated  by  good  ends ,  such 

as  the  relief  of  women's  infertility  and  salvaging  "premies" 

earlier  and  earlier. 

For  all  the  motherhood  intended  at  present,  the 19 

truth  is  that  (as  C.S.  Lewis  once  wrote   ) :   "We  should 

not  do  to  minerals  and  vegetables  what  modern  science 

threatens  to  do  to  man  himself." 

Members  of  the  Ethical  Advisory  Board  may  wish  to 

perform  the  following  experiment  on  themselves .   Turn  off 

the  tube.   Don't  pick  up  the  newspaper  for  two  days. 

Instead,  read  the  third  of  C.S.  Lewis'  space-science 

trilogy.  That  Hideous  Strength.   The  final  assault  upon 
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humanity  is  gathering  in  Edgestow,  a  fictional  British 

college  town.   The  forces  of  technology,  limited  no  more 

by  the  Christian  ages,  are  trying  to  combine  with  pre- 

Christian  forces,  represented  by  Merlin  the  Magician  whose 

body  is  buried  on  the  Bracton  College  grounds.   Only  the 

philologist  Ransom  can  save  humankind  from  the  powers  of 

the  present  age  concentrated  in  the  National  Institute 

for  Coordinated  Experimentation  (acronym  NICE) . 

It  is  NICE  that  the  Browns  have  a  wonderful  baby  girl; 

her  middle  name  is  Joy.   Lewis  need  not  have  thought  of 

his  fictional  college,  Bracton.   Cambridge  University  is 

NICE  too.   So  is  Vanderbilt.   To  give  couples  a  baby  sexed 

to  their  desires  will  be  NICE.   Every  other  step  taken  will 

certainly  be  NICE.   Finally,  Brave  New  World  is  entirely 

NICE.   For  everyone  is  happy  in  Huxley's  pharmachological , 

genetic  and  womb-free  paradise.   Only  there  is  no  poetry 

there.   Nor  does  a  baby  have  the  right  to  be  a  surprise . 
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planting them  in  women  other  than  the  egg  producers. 
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"But  women  of  the  future  had  better  get  more  than 

a  toehold  in  the  bastions  of  power.   Otherwise,  when  male- 

dominated  technological  reproduction  develops  artifical 
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18.  If  I  were  a  reproductive  biologist  in  need  of 

funds  and  reputation,  and  anyway  a  sincere  believer  in 

progress  by  science,  I  would  begin  now  to  search  for  an 

animal  species  whose  gestation  is  close  enough  to  the 

human  for  it  to  be  not  impossible  to  use  its  females  as 
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thereafter  to  be  transferred  again  to  scrub  cows  to  bear  them. 

So  my  idea  is  not  a  fanciful  one  (if  we  ought  to  treat  the 

human  embryo  like  cattle) .   If  I  can  secure  funds  for  my 

trials  I  may  gain  Senator  Proxmire's  "golden  fleece"  award, 

even  if  I  do  not  gain  an  honored  place  in  the  moral  history 

of  humankind. 

19.  C.S.  Lewis,  The  Abolition  of  Man.   New  York : 
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INTRODUCTION 

The  possibility  of  giving  women,  who  are  infertile  because  of  non- 

functional, destroyed  or  absent  oviducts,  the  opportunity  to  have  a  child 

by  in  vitro  fertilization,  ovum  culture  and  transfer  was  first  mentioned 

by  Shettles  (1955).  Later,  at  a  meeting  of  the  New  York  Obstetrical 

Society  held  November  12,  1957,  Dr.  John  Rock  of  Harvard  Medical  School, 

when  discussing  another  paper  by  Shettles,  commented: 

"  The  time  may  be  rapidly  approaching  when  the  poor  woman 

whose  tubes  have  been  excised,  yet  who  still  wants  a 

baby,  will  rejoice  that  Dr.  Shettles  will  be  able  to 

extract  an  ovum  from  her  ovary,  probably  not  by  laparatomy, 

but  through  an  operating  telescope  (which  can  be  done  -  we 

have  done  it);  then  fertilize  the  egg  in  vitro  by  the 

husband's  spermatozoa;  and  finally  put  it  back  in  tiie 

uterus.  Thus,  he  will  impregnate  the  woman  in  spite  of  the 

fact  she  has  no  tubes". 

Rock's  prophetic  prediction  preceded  that  of  Edwards  by  about  8  years 

(Edwards,  1965)  and  its  realization  by  21  years.  Nevertheless,  we  should 

recognize  that  it  was  the  perserverance  of  Edwards  and  Steptoe  that  brought 

John  Rock's  scenario  to  reality  last  July  by  the  birth  of  Louise  Brown 

(Steptoe  and  Edwards,  1978). 

The  primary  achievement  of  Edwards  and  Steptoe  was  to  develop  by  1971 

a  technique  for  the  fertilization  of  human  follicular  oocytes  in  vitro, 

thereby  providing  a  potential  supply  of  human  preimplantation  embryos  for 



fundamental  and  clinical  investigations.  Of  no  less  importance,  Edwards 

and  Steptoe  have  developed  a  method  for  transferring  a  human  preimplantation 

embryo  produced  by  in  vitro  fertilization  into  the  uterus  of  the  donor  of 

the  oocyte  so  that  the  embryo  can  develop  into  a  full -term  fetus  capable 

of  life  after  birth.  Whether  society  should  support  the  production  of 

human  preimplantation  embryos  for  fundamental  research  or  treatment  of 

infertility  clearly  invokes  ethical  questions.  I  am  honored  by  the  in- 

vitation to  present  a  background  review  of  the  scientific  and  technical 

details  of  the  area  to  help  the  Ethics  Advisory  Board,  Department  of  Health, 

Education  and  Welfare,  in  their  analysis  of  the  ethical  questions  involved, 

and  in  deciding  whether  the  moratorium  imposed  in  1975  should  be  discontinued. 

Between  1970  and  1975,  several  investigators  in  the  United  States  were 

involved  in  the  study  of  in  vitro  fertilization  of  human  ova  (Jacobson,  Sites 

and  Arias-Bernal ,  1970;  Mastroianni  and  Noriega,  1970;  Brackett,  Seitz 

and  Mastroianni,  1971;  Seitz,  Rocha,  Brackett  and  Mastroianni,  1971; 

Soupart  and  Strong,  1974).  At  present,  I  know  of  only  four  laboratories 

overseas  who  are  working  on  the  in  vitro  fertilization  of  human  ova. 

These  are  Edwards  and  Steptoe,  a  group  at  the  Universities  of  Melbourne 

and  Monash  in  Australia  (Lopata  et^  aj_. ,  1978),  a  group  at  the  Institute  of 

Obstetrics  and  Gynecology,  USSR  Academy  of  Medicine,  Leningrad  (Petrov-Mas- 

lakov  et  aj_. ,  1973),  and  a  group  at  the  University  of  Hamburg  (Castenen  et 

al . ,  1977).  It  is  likely  there  are  more. 

I  believe  it  is  essential  for  Members  of  the  Board  to  recognize  a 

golden  rule  that  the  results  of  all  studies  in  vitro  should  be  evaluated  in 

terms  of  the  normal  events  in  the  intact  organism.  For  this  reason,  I  discuss 

at  length  the  reproductive  processes  during  early  pregnancy  in  women. 

I  also  believe  that  it  is  important  for  the  Members  of  the  Board  to 
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appreciate  that  the  achievements  of  Edwards  and  Steptoe  rested  on  the 

techniques  and  the  complex  interaction  of  ideas  contributed  by  many  scient- 

ists, some  using  human  material.  This  fact  is  not  surprising  for  technolog- 

ical advances  at  any  given  time  depend  jointly  on  the  available  body  of 

scientific  knowledge  and  its  contemporary  interpretation.  I  have  therefore 

used  the  historical  approach  in  my  assessment  of  Edwards  and  Steptoe 's 

work,  for,  in  the  words  of  Cicero: 

"Not  to  know  what  took  place  before  you  were  born  is 

to  remain  forever  a  child". 

Some  of  the  relevant  research  was  in  fact  done  before  any  of  us  were  born. 

ESTABLISHMENT  OF  PREGNANCY 

The  System 

A  primary  function  of  the  reproductive  process  in  all  organisms  is 

the  generation  of  genetic  variability.  This  involves  creating  in  each 

individual  a  new  sample  of  the  gene  pool.  The  information  carried  by  this 

sample  of  genes  determines  in  part  the  developmental  history  of  the 

individual  from  the  time  it  is  created  until  it  dies.  It  has  been  esti- 

mated that  there  are  approximately  30,000  genes  in  each  sample  in  the  human 

(United  Nations,  1972);  each  member  is  a  representative  of  several  candidates 

called  alleles  that  exist  in  the  gene  pool.  Thus,  the  opportunity  for 

variation  is  enormous,  and  the  probability  of  any  two  individuals  being 

genetically  the  same  is  almost  zero  -  hence  the  uniqueness  of  the  individual. 

The  continual  production  of  new  unique  individuals  by  a  species  allows  that 

particular  species  to  adapt  to  the  slow  inexorable  changes  that  occur  in  the 

universe  in  which  we  live. 

The  reproductive  mechanisms  of  human  beings,  like  all  mammals,  are 
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fertilization  to  produce  the  variation  just  described.  The  mechanisms  are 

further  specialized  for  the  nurture  of  the  young  during  development  by 

the  processes  of  internal  fertilization  and  viviparity  -  the  bearing  of 

live  young. 

Figure  1  illustrates  the  processes  involved  in  the  establishment  of 

pregnancy  in  a  woman.  At  approximately  midtime  bewteen  two  menstrual  periods, 

an  ovum  is  released  either  from  the  left  or  right  ovary  into  the  upper 

region  of  the  oviduct.  This  part  of  the  oviduct  is  called  the  ampulla. 

If  coitus  occurs  at  this  time,  sperm  are  deposited  in  the  vagina  and  a  few 

of  them  are  transported  up  the  female  tract  through  the  cervix,  uterus 

and  lower  oviduct  to  the  ampul lary  region.  An  encounter  between  a  sperm 

and  ovum  in  the  ampullary  region  frequently  results  in  their  fusion  -  the 

process  called  fertilization.  The  single  cell  that  results  from  the  fusion 

of  a  sperm  and  ovum  is  called  a  zygote,  and  it  contains  all  the  genetic 

information  necessary  to  determine  the  life  of  a  new  individual.  There- 

after, the  zygote  undergoes  a  series  of  cell  divisions,  called  the  cleavage 

divisions,  to  produce  a  ball  of  cells  called  a  morula.  Eventually  the 

outer  cells  of  the  morula  become  closely  associated  to  form  the  first  tissue 

in  the  embryo  -  the  trophectoderm.  The  trophectoderm  forms  an  outer  skin 

whose  function  controls  the  formation  and  composition  of  the  fluid  within 

the  embryo.  The  development  of  this  capability  provides  the  mechanism  for 

the  accumulation  of  fluid  in  the  embryo  so  that  it  forms  a  cystic  structure- 

the  blastocyst.  At  this  stage,  the  blastocyst  consists  of  three  parts  -  the 

outer  trophectoderm,  a  collection  of  internal  cells  located  in  one  area,  - 

the  inner  cell  mass  and  the  blastocoele  fluid.  The  trophectoderm  will  sub- 

sequently interact  with  the  cells  lining  the  uterus  to  form  the  placenta. 
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Figure  1.    (Hamilton,  Boyd  and  Mossman,  1945) 

^       CORPUS 

^    10     f1  /        c:^ 

"^W 

A  schematic  representation  of  the  development  of  the  (  ̂ arian 
follicle,  its  growth,  maturation  and  rupture.   The  passage  of  the 
ovum  into  the   tube  and  its  fertilization,  subsequent  development 

and  implantation  are  depicted.   (Based  on  Dickinson.)   (1)  Unseg- 
mented  oocyte  at  the  2nd  maturation  spindle.   (2)  Fertilization. 
(3)  Eccentrically  placed  pronuclei  and  polar  bodies.   (4)  1st 
spindle  of  division.   (5)  Two  cell  stage.   (6)  Four  cell  stage. 
(7)  Eight  cell  stage.   (8)  Morula.   (9)  and  (10)  Free  Blastocyst 
in  uterine  cavity.   (11)  Early  phase  of  implantation. 



This  interaction  is  called  implantation.  The  cells  of  the  inner  cell  mass 

will  eventually  develop  into  the  tissue  and  organ  systems  of  the  embryo. 

At  the  the  beginning  of  implantation,  the  embryo  is  "free  living"  within 

the  genital  tract  of  the  mother  in  the  sense  that  it  is  not  anchored  to  the 

mother's  tract  but  floats  freely  in  the  fluid  secretions.    During  this 

time  the  embryo  migrates  from  the  ampul lary  region  of  the  oviduct,  through 

the  lower  isthmic  region,  to  the  uterus  -  the  tubal  journey.  The  period  of 

development  between  fertilization  and  implantation  is  called  th^  preimplant- 

ation  stages  of  pregnancy.  Note  that  several  important  processes  occur 

while  the  ovum  and  embryo  are  free  in  the  genital  tract  -  fertilization, 

cleavage,  blastocyst  formation  and  implantation. 

Our  knowledge  of  the  initial  stages  of  human  development  is  \/ery 

limited  (Biggers,  1978;  Appendix  1).  Measurements  of  the  size  of  the 

human  ovum  show  that  in  comparison  with  many  other  species,  it  is  a  large 

type.  Our  information  on  preimplantation  ova  and  embryos  is  confined 

only  to  15  specimens,  a  very  small  sample.  Nevertheless,  the  data  suggest 

that  the  tubal  journey  in  women  takes  about  3  days,  and  that  the  embryo 

enters  the  uterus  as  an  early  morula.  Implantation  occurs  approximately 

6  days  after  fertilization. 

Two  caveats  on  termiinology 

The  birth  of  Louise  Brown  was  possible  because  fertilization  of  an 

ovum  from  her  mother  by  a  sperm  from  her  father,  and  her  early  preimplant- 

ation development  was  accomplished  in  vitro  independently  of  her  mother, 

prior  to  the  successful  transfer  of  her  back  into  her  mother's  uterus 

shortly  before  implantation.  The  popular  description  of  Edwards'  and  Step- 

toe's  total  achievement  as  "in  vitro  fertilization"  places  emphasis  on  only 



a  restricted  aspect  of  the  mechanisms  involved  in  ensuring  that  life  never 

stops  between  generations.  As  I  pointed  out  in  testimony  to  the  U.S. 

Senate  Subcommittee  on  Constitutional  Amendments  of  the  Senate  Judiciary 

Committee  on  May  7,  1974  (Appendix  2),  an  excessive  concern  with  ferti- 

lization may  be  inappropriate  in  analyzing  ethical  questions. 

Pregnancy  in  women  lasts  on  average  267  days  with  a  standard  deviation 

of  10  days.  Thus,  the  preimplantation  period  lasts  for  only  the  first  2.25 

percent  of  the  total  duration  of  pregnancy.  I  suggest,  therefore,  that  the 

emotive  phrase  'test-tube  baby'  be  eliminated  from  our  discussion. 

Performance  of  the  System 

Recently,  Roberts  and  Lowe  (1975)  wrote  an  article  in  the  Lancet 

with  the  intriguing  title  "Where  have  all  the  conceptions  gone?".  Their 

analysis  which  I  will  return  to  later,  showed  that  a  very  high  rate  of 

embryonic  loss  occurs  in  women  during  the  normal  reproductive  process.  Their 

article  was  of  course  pointing  out  that  a  phenomenon  well  known  in  non- 

primates  exists  in  our  own  species.  That  embryonic  death  is  a  normal  process 

in  mammalian  reproduction  was  first  suggested  by  Hammond  (1914)  from  his 

studies  on  pigs.  The  widespread  occurrence  of  this  phenomenon  was  pointed 

out  again  by  Robinson  (1921)  under  interesting  circumstances.  Robinson 

was  honored  with  the  invitation  to  give  the  Sir  John  Struthers  Lecture  of 

the  Royal  College  of  Surgeons  of  Edinburgh  which  was  established  with  the 

stipulation  that  the  lecturer  should  not  discuss  problems  in  pathology. 

Robinson,  who  wanted  to  discuss  embryonic  death,  cleverly  avoided  the 

restriction  in  Struthers'  will  by  arguing  that  although  the  death  of  a 

particular  embryo  involves  pathological  processes,  embryonic  death  is  so 

widespread  in  mammals  that  it  should  be  accepted  as  a  normal  phenomenon. 

Corner  (1923)  also  reached  the  same  conclusion. 
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The  magnitude  of  embryonic  death  has  been  studied  extensively 

in  domestic  animals  (Table  1).  In  some  species  it  is  \/ery   high,  such 

as  in  the  pig  where  a  normally  fertile  animal  may  lose  as  many  as  40  per- 

cent of  her  embryos  in  each  pregnancy.  Examples  of  extreme  ovum  and 

embryonic  loss  are  also  known.  For  example,  the  plains  viscacha  (a 

rodent  from  South  America  related  to  the  guinea  pig),  ovulates  up  to 

800  ova  at  once,  seven  are  fertilized  but  only  two  embryos  are  born 

(Weir,  1971). 

So  far  the  discussion  has  been  concerned  with  embryonic  death 

in  polytocous  species-  animals  producing  more  than  one  young  per  preg- 

nancy. The  effect  of  partial  embryonic  death  in  these  species  is  to 

reduce  litter  size  and  not  reduce  the  incidence  of  pregnancies.  In 

contrast,  in  a  monotocous  species  producing  a  single  offspring  per  preg- 

nancy, such  as  the  human,  the  effect  of  embryonic  death  is  to  eliminate 

the  pregnancy. 

The  fact  that  embryonic  loss  occurs  in  women  was  first  recognized 

by  Hertig  and  Rock  (1949),  who  recovered  several  potentially  abortive 

ova  from  women  considered  to  be  normally  fertile.  Only  recently  has  it 

been  recognized  that  this  embryo  loss  may  be  high.  Leridon  (1973)  used  the 

updated  data  of  Hertig  et  al_.  (1959)  on  the  incidence  of  blighted  human 

embryos  obtained  in  Boston  together  with  the  data  on  fetal  mortality  ob- 

tained in  a  study  on  the  island  of  Kauai  during  1953-1956  inclusive 

(French  and  Bierman,  1962),  to  construct  a  life-table  for  intra-uterine 

mortality  throughout  pregnancy  (Table  2).  The  results  show  that  69  percent 

of  human  ova  exposed  to  spermatozoa  are  lost  by  the  expected  time  of  birth. 

The  table  also  shows  a  large  incidence  of  failure  of  fertilization  (16  percent). 
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Table  2 

A  life-table  for  intra-uterine  mortality  in  the  human 

(per  100  ova  exposed  to  risk  of  fertilization)  (from 

Leridon,  1973). 

Weeks  after 

Ovulation Deaths 

*  • 

16 

Survivors 

iOO 

0 
15 

84 

1 27 69 

2 5 

42 6 2.9 37 

10 1.7 34.1 

14 0.5 32.4 

18 
0.3 

31.9 

22 0.1 31.6 

26 
0.1 31.5 

30 
0.1 31.4 

34 0.1 31.3 

38 
0.2 31.2 

Number  born 

31 

* 
Failure  of fertilization 
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and  a  large  incidence  of  embryo  loss  during  the  first  two  weeks  of  preg- 

nancy. The  combination  of  data  concerning  the  early  embryonic  wastage 

observed  in  the  Boston  Hospital  for  Women  with  a  public  health  survey  on 

the  outcome  of  pregnancy  in  a  Pacific  Island  may  cause  skepticism  over  the 

homogeneity  of  the  data,  and  therefore  concern  about  the  conclusions.  How- 

ever, other  series  of  independent  evidence  support  the  conclusion  that 

high  embryonic  loss  occurs  in  the  human.  Roberts  and  Lowe  (1975),  using 

statistics  based  on  reproductive  performance,  estimated  that  78  percent  of 

embryos  are  lost,  a  slightly  higher  percentage  than  that  estimated  by 

Leridon  (1973).  An  estimate  between  69  and  78  percent  embryonic  loss, 

however,  is  reasonably  consistent  with  data  showing  that  it  takes  an  average 

of  four  months  of  regular  inseminations  to  achieve  pregnancy  by  artificial 

insemination.  Thus,  it  may  take  an  average  of  four  months  of  continuous 

sexual  activity  to  establish  a  pregnancy  capable  of  producing  a  normal  full- 

term  baby  (MacLeod  and  Gold,  1953). 

Embryonic  loss  also  increases  significantly  with  the  age  of  the  mother, 

particularly  after  the  age  of  35  years  (Fig.  2). 

Causes  of  embryonic  loss 

The  death  of  an  embryo  may  arise  from  two  primary  causes.  One  cause 

originates  in  the  intrinsic  abnormalities  in  the  embryo  that  are  lethal, 

such  as  unmasked  recessive  genes  and  chromosomal  aberrations.  The  other 

cause  originates  in  lethal  environmental  effects  mediated  via  the  female 

genital  tract.  These  effects  may  be  due  to  normal  ageing  processes  in 

the  female  tract  (Biggers,  1969),  disease  of  the  genital  tract,  or  the 

transmission  of  exogenous  teratogenic  agents.  Studies  of  the  incidence  of 

* 

Chong  and  Taymor,  1975;  data  from  Boston  Hospital  for  Women 
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Figure  2.     From  Leridon,   1973 
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cytogenetic  aberrations  in  spontaneous  human  abortions  show  that  a  major 

factor  in  embryonic  loss  is  chromosomal  imbalance  that  arises  during  the 

maturation  of  the  oocytes  and  spermatozoa,  and  during  fertilization. 

Bou6  and  Bou^  (1976)  argue  that  chromosomal  aberrations  that  arise  during 

gametogenesis  and  fertilization  account  for  a  loss  of  50  percent  of  human 

embryos  that  are  potentially  existent  at  the  time  of  fertilization.  The 

cause  of  the  25  percent  deficit  in  embryonic  loss  between  the  estimates 

of  Leridon  (1973)  and  Roberts  and  Lowe  (1975), and  Bou^  and  Bou6  (1976)  is 

presumably  due  to  unmasked  recessive  genes  and  environmental  factors  of 

non-genetic  origin.  The  contribution  of  these  three  factors  is  unknown. 

Much  more  is  known  about  the  cytogenetic  factors  involved  in  the  loss 

of  human  embryos  than  the  other  factors. 

Meiosis,  fertilization  and  the  origin 

of  cytogenetic  aberrations 

Each  human  being  possesses  23  pairs  of  chromosomes;  one  member  of  each 

pair  is  derived  from  the  person's  father  and  the  other  member  from  the  mother. 

Thus,  we  speak  of  the  haploid  set  (r[  =  23)  of  paternally  derived  chromosomes 

and  the  haploid  set  (ji  =  23)  of  maternally  derived  chromosomes.  At  fertilization, 

the  sperm  cell  carries  a  paternal  haploid  set  into  the  ovum  to  become  associated 

with  a  maternal  haploid  set.  The  joint  haploid  sets  form  the  diploid  set 

(2in  =  46)  of  chromosomes  that  are  characteristic  of  the  adult.  Each  haploid 

set  consists  of  22  autosomes  and  one  sex  chromosome.  There  are  two  types  of 

sex  chromosomes  denoted  X  and  Y.  A  human  female  has  2X  chromosomes,  one  de- 

rived from  her  father.  A  human  male  has  an  X  chromosome  derived  from  his 

mother  and  a  Y  chromosome  derived  from  his  father.  Thus,  it  is  the  male 

that  determines  the  genetic  sex  of  the  offspring  depending  on  whether  the 
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ovum  was  fertilized  by  an  X-bearing  or  Y-bearing  sperm.  The  autosomes, 

numbered  1-22  inclusive,  are  divided  into  several  groups  denoted  by  the 

letters  A  through  G, 

Ova  and  sperm  are  developed  in  the  ovary  and  testis,  respectively, 

by  a  process  called  gametogenesis.  Chromosome  maturation  is  produced  in 

both  sexes  by  a  process  called  meiosis.  This  process  consists  of  two 

special  cell  divisions  in  which  the  chromosome  number  is  reduced  from  the 

diploid  to  the  haploid  set.    Thus,  it  is  the  separation  of  X  and  Y  sex 

chromosomes  in  the  male  during  meiosis  that  leads  to  the  two  types  of  sperm 

cells. 

During  meiosis,  several  accidents  may  occur  resulting  in  sperm  and 

ova  with  abnormal  numbers  of  chromosomes.  For  example,  the  sex  chromosomes 

may  not  separate,  resulting  in  sperm  that  contain  both  X  and  Y  chromosomes 

or  no  sex  chromosomes,  or  ova  containing  two  X  chromosomes  or  no  sex  chromo- 

somes. In  the  same  way,  any  of  the  22  pairs  of  autosomes  may  fail  to  separate. 

This  type  of  aberration  is  called  non-disjunction.  Estimates  of  the  incidence 

of  non-disjunction  of  chromosomes  1,  9  and  Y  in  human  spermatozoa  have  been 

found  to  be  3.5,  5  and  2  percent,  respectively  (Pearson,  Geraedts  and  Paw- 

lowitzki,  1963).  These  are  considered  high  rates.  Fertilization  involving 

any  of  these  abnormal  sperm  or  ova  can  result  in  abnormal  embryos.  For 

example,  if  a  normal  ovum  is  fertilized  by  a  sperm  without  a  sex  chromosome, 

an  XO  embryo  is  produced  who  suffers  from  Turner's  syndrome.  Such  an  individual 

has  only  45  chromosomes,  and  is  an  example  of  a  general  class  of  aberration 

called  monosomy.  If  an  ovum  with  two  X  chromosomes  is  fertilized  by  a  normal 

Y-bearing  sperm,  an  XXY  individual  is  produced  who  suffers  from  Klinefelter' s 

syndrome.  Such  an  individual  has  47  chromosomes  and  is  an  example  of  a  general 

class  of  aberration  called  trisomy.  Non-disjunction  of  the  G  class  of  chromosomes 
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(#21,22)  can  result  in  trisomy  G  that  causes  Down's  syndrome  (mongolism). 

Other  types  of  accident  can  happen.  Failure  to  complete  meiosis  may 

occur  so  that  an  ovum  or  sperm  is  produced  which  has  the  full  diploid  set 

of  chromosomes.  If,  for  example,  a  diploid  ovum  is  fertilized  by  a  normal 

sperm,  a  triploid  embryo  (n^  =  69)  is  produced.  Normally,  only  one  sperm 

enters  the  ovum  at  fertilization.  The  entry  of  more  than  one  sperm  is  pre- 

vented by  the  block  to  polyspermy.  If  this  mechanism  fails,  one  or  more 

sperm  may  enter  the  ovum  at  fertilization,  giving  triploids,  tetraploids, 

etc.  The  recent  studies  of  Beatty  (1978)  and  Jacobs  et  al_. (1978)  suggest 

that  most  human  triploid  embryos  are  formed  naturally  by  dispermic  ferti- 

lization as  the  result  of  failure  of  the  block  to  polyspermy. 

There  is  a  significant  absence  of  autosomal  monosomies  in  spontaneous 

human  abortions.  Bou^  and  Bou^  (1976)  argue  that  these  aberrations  must  be 

produces  in  numbers  equivalent  to  the  trisomies,  but  that  they  cause 

embryonic  death  so  early  that  they  cannot  be  detected.  Their  elimination 

may  in  fact  occur  before  the  first  missed  menstrual  period.  Studies  of 

the  phenomenon  in  the  tobacco  mouse  by  Gropp  (1973)  support  this  view. 

Fate  of  cytogenetic  aberrations 

The  presence  of  an  abnormal  number  of  chromosomes  may  or  may  not  be 

lethal.  For  example,  the  XXY  trisomy  is  compatible  with  post-natal  life, 

the  XO  monosomy,  as  well  as  trisomy  G,  is  predominantly  lethal  in  fetal  life 

but  some  are  born.  Triploidy,  however,  is  nearly  always  lethal  in  embryonic 

life,  and  those  that  are  born  only  survive  postnatally  for  a  short  time. 

Studies  on  the  chromosome  complements  in  spontaneous  abortions  in  women 

have  provided  information  on  when  embryos  with  the  different  types  of 
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chromosome  aberration  die  (Fig.  3).  Some  types,  such  as  tetraploidy 

(N^  =  92),  trisomy  C  and  trisomy  E,  are  on  average,  lethal  a  few  weeks 

earlier  than  other  types  such  as  monosomy  X,  triploidy,  trisomy  D  and  trisomy 

G.  Nevertheless,  nearly  all  of  them  become  developmentally  arrested  by 

the  eighth  week  of  pregnancy. 

Maternal  selection  against  malformed  embryos 

In  all  species,  reproductive  performance  decreases  with  maternal  age. 

In  polytocous  species,  this  decline  is  also  associated  with  a  decrease  in 

the  incidence  of  congenital  abnormalities  in  the  newborn  (Parsons,  1963; 

Kalter,  1971).  A  recent  study  by  Kalter  (1978)  on  the  incidence  of  cleft 

lip-palate  and  open  eyelid  in  litters  of  A/JKt  mice  suggests  that  deformed 

embryos  are  more  likely  to  die  in  utero  in  older  females.  This  is  the 

first  evidence  that  advanced  maternal  age  can  lead  to  differential  death 

of  malformed  fetuses.  Parsons  (1963)  suggests  the  cause  of  selection  is  the 

competition  between  fetuses  for  the  limited  resources  of  the  uterus.  Such 

competition  would  not  occur  in  a  monotocous  species  like  the  human  and  this 

may  be  the  reason  why  increase  in  the  incidence  of  several  congenital  abnorm- 

alities, such  as  mongolism,  central  placenta  praevia,  malformations  of  the 

nervous  system,  and  cleft  lip  and  palate,  occurs  with  advancing  age. 

Summary 

There  is  strong  evidence  that  there  is  a  high  incidence  of  embryonic 

death  in  the  normal  reproductive  process  in  humans.  A  large  component  of 

this  arises  from  errors  in  meiosis  in  the  male  and  female,  and  in  errors  of 

fertilization  such  as  failure  of  the  block  to  polyspermy.  Normally,  most 

of  the  abnormal  embryos  die  and  are  eliminated  early  in  pregnancy.  Nevertheless, 
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Figure  3.  From  Boue  and  Boue,  1976. 
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a  few  do  not  die  and  are  eventially  born  as  congenital  abnormalities.  The 

incidence  of  these  abnormalities  at  birth  increases  with  maternal  age. 

EARLY  STUDIES  ON  IN  VITRO     FERTILIZATION  AND  EMBRYO  TRANSFER 

The  entrance  of  a  sperm  into  an  egg  was  first  reported  101  years  ago 

by  Fol  in  his  studies  on  the  starfish,  a  species  where  fertilization 

normally  takes  place  after  shedding  the  ova  and  sperm  into  the  seawater. 

Our  understanding  of  the  genetic  significance  of  this  observation  depended 

on  the  discovery  just  before  the  turn  of  the  century,  of  the  chromosomes  and 

their  behaviour,  and  the  rediscovery  of  Mendel's  work  in  1900,  which  intro- 

duced the  notion  of  particulate  inheritance.  Nevertheless,  before  this  time, 

Schenk  (1880)  and  Onanoff  (1893)  attempted  to  study  the  fusion  in  vitro 

of  sperm  and  ova  in  rabbits  and  in  guinea  pigs  although  it  is  very  doubtful 

that  they  were  successful.  Of  greater  interest  is  that  in  1890,  Walter  Heape, 

working  in  Cambridge,  England,  successfully  transferred  two  ova  from  an 

Angora  doe  rabbit,  which  had  been  fertilized  by  an  Angora  buck, into  the 

oviduct  of  a  Belgian  hare  doe  rabbit,  which  had  mated  a  few  hours  before. 

In  due  course,  six  young  were  born,  of  which  two  were  undoubtedly  Angoras. 

Heape  undertook  this  experiment  "to  determine  in  the  first  place  what  effect, 

if  any,  a  uterine  foster-mother  would  have  upon  her  foster-children,  and 

whether  or  not  the  presence  and  development  of  foreign  ova  in  the  uterus  of 

a  mother  would  affect  the  offspring  of  that  mother  born  at  the  same  time". 

This  experiment  demonstrated  neither  effect  and  was  confirmed  by  his  further 

work  published  in  1897.  Thus,  in  pursuing  basic  questions  on  the  possibility 

of  maternal  influence  and  acquired  inheritance,  Heape  demonstrated  it  is 

physiologically  possible  to  recover  a  preimplantation  stage  embryo  from  a 

mother  by  flushing  the  oviduct,  and  then  transfer  it  to  a  foster-mother 
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without  interfering  with  development. 

Embryologists  were  also  keen  to  study  living  early  mammalian  embryos 

and  attempts  to  culture  them  were  made  only  five  years  after  the  first 

successful  culture  of  nerve  cells  by  Ross  Harrison  at  Yale  in  1907.  Progress 

in  the  field  was  slow  and  despite  attempts  by  several  distinguished 

scientists  -  Warren  Lewis,  Pincus  and  M.C.  Chang  -  it  was  not  until  1949 

that  John  Hammond,  Jr.,  also  working  in  Cambridge,  England,  found  a  complex 

medium  that  permitted  8-cell  mouse  embryos  to  develop  into  blastocysts. 

Later,  Whitten  (1956)  showed  that  a  complex  medium  was  not  needed  and  could 

be  replaced  by  a  simple  chemically-defined  medium.  Soon  after,  McLaren 

and  Biggers  (1958)  combined  the  technique  of  Whitten  with  the  transfer 

technique  first  done  by  Heape,  and  showed  that  mouse  embryos  could  be  cultured 

from  the  8-cell  to  blastocyst  stage,  and  then  be  transferred  to  a  uterine 

foster-mother,  where  they  develop  into  normal  young.  Some  of  these  offspring 

grew  to  adult  mice  and  reproduced  naturally  to  yield  another  generation. 

In  this  work,  no  abnormal  offspring  were  found  although  it  should  be  recognized 

that  the  scope  of  the  experiment  was  limited  in  size. 

Meanwhile,  progress  in  achieving  fertilization  in  vitro  also  moved 

slowly.  Many  attempts  were  made  between  1930  and  1959(see  Austin  and  Walton, 

1960,  for  a  critical  review).  Among  these  studies  were  those  of  Rock  and 

Menkin  (1944)  and  Menkin  and  Rock  (1948),  who  reported  they  exposed  138 

human  follicular  oocytes  to  spermatozoa,  and  Shettles  at  Columbia,  whose 

first  attempt  to  fertilize  human  oocytes  was  reported  in  1953.  The  problem 

with  all  of  the  early  studies  of  in  vitro  fertilization  in  the  human  and  non- 

human  species  was  the  failure  of  all  investigators  to  use  stringent  criteria 

neceesary  to  prove  that  fertilization  actually  occurred. 
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In  1959,  M.C.  Chang  of  the  Worcester  Foundation,  Massachusetts, 

overcame  these  difficulties  by  combining  the  in  vitro  fertilization  technique 

developed  for  the  rabbit  with  Heape's  transfer  technique.  In  these  experiments, 

the  sperm  were  taken  from  males  with  specific  genetic  traits  not  present  in 

the  females  donating  the  ova.  The  appearance  of  the  male  traits  in  the  off- 

spring provided  unequivocal  proof  that  genetic  information  was  conveyed  to 

the  ova  by  the  sperm  from  the  male. 

Thus,  by  1960,  the  stage  was  set  for  the  rapid  expansion  of  several 

types  of  work,  basic  and  applied,  in  the  study  andmanipulation  of  mammalian 

embryos.  The  current  areas  of  active  research  are  many  (Table  3). 

DEVELOPMENT  OF  THE  TECHNIQUE  FOR  USE  IN  WOMEN 

Collection  of  Mature  Ova 

In  most  of  the  work  with  animals,  unfertilized  ova  and  early  pre- 

implantation  embryos  can  be  recovered  by  flushing  the  oviduct  at  the  appro- 

priate times.  These  procedures  cannot  be  done  on  women  without  destroying 

the  oviduct.  Thus,  the  early  work  on  women  focused  on  developing  a  tech- 

nique for  the  recovery  of  oocytes  from  the  ovary  before  fertilization.  This 

approach  also  has  the  advantage  of  providing  more  ova  at  the  same  time  for 

in  vitro  fertilization. 

To  understand  this  work,  it  is  necessary  to  understand  the  physiological 

processes  involved  in  the  release  of  a  mature  ovum  at  the  time  of  fertiliz- 

ation. Figure  4  shows  the  number  of  germ  cells  (oocytes)  in  the  ovaries  of 

the  human  female  throughout  her  life.  By  the  age  of  6  months  after  fertilization, 

a  fetal  girl  has  produced  about  7  million  oocytes.  These  oocytes  are  all 

she  will  produce  and  this  set  is  called  the  finite  oocyte  store.  Thereafter, 

a  large  proportion  of  these  cells  die  and  disappear,  so  that  at  birth,  a 
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girl  is  left  with  only  2  million  oocytes,  and  at  puberty  only  about 

400,000.  Then,  once  a  month,  unless  she  becomes  pregnant,  one  of  these 

oocytes  is  selected  for  ovulation.  It  is  easy  to  calculate  that  if  a 

woman  ovulates  a  single  ovum  monthly  from  the  age  of  15  to  50  years  inclusive 

without  becoming  pregnant,  only  468  oocytes  are  selected  for  release  from 

her  ovaries.  Yet  a  woman's  ovaries  at  the  end  of  menopause  are  devoid  of 

oocytes.  Thus,  by  the  time  the  reproductive  period  of  life  ends,  approxi- 

mately 99.9  percent  of  potential  ova  present  in  the  ovaries  at  puberty 

are  discarded  by  the  process  of  normal  cell  death.  The  large  loss  of 

oocytes  in  women,  however,  is  miniscule  compared  to  the  loss  of  male  gametes. 

A  man  differs  from  the  woman  in  that  he  produces  spermatozoa  in  large  numbers 

throughout  his  reproductive  life.  There  is  no  finite  spermatozoa  store.  At 

each  ejaculation,  a  man  releases  200  million  spermatozoa,  30  times  more 

gametes  than  a  woman  ever  produces  in  her  life. 

By  the  time  of  birth,  all  cells  in  the  finite  oocyte  store  have  begun 

the  process  of  meiosis.  The  process  of  meiosis  in  the  human  female,  how- 

ever, does  not  proceed  continuously  but  is  episodic  in  nature,  with  two 

periods  of  arrest  requiring  specific  signals  to  proceed  to  the  next  stage. 

By  the  time  a  girl  is  born,  all  oocytes  in  the  finite  oocyte  store  have 

entered  the  first  meiotic  divison  and  become  arrested  before  completion  of 

the  division.  The  oocytes  are  said  to  be  arrested  in  the  diplotene  stage  of 

the  first  meiotic  division.  The  oocytes  will  remain  in  the  diplotene  stage 

unless  they  are  selected  to  be  ovulated  and  perhaps  die.  Thus,  an  oocyte 

that  is  selected  for  ovulation  in  a  50  year  old  woman  has  stayed  in  the 

diplotene  condition  for  just  over  50  years.  If  the  oocyte  is  selected  to 

be  ovulated,  it  matures  by  proceeding  to  the  next  stage  of  arrest.  This 

occurs  towards  the  end  of  the  second  meiotic  division,  and  arrest  occurs 
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Table  3 

Areas  of  research  involving  in  vitro 

fertilization,  embryo  culture  and 

embryo  transfer. 

Area 

Experimental  embryology 

Physiology  of  preimplantation 
development 

Freezing  and  preservation  of 
embryos 

Embryo  transfer  in  domestic 
animals 

Fertilization 

Oncology 

Recent  Monographs  and  Reviews 

(Balls  and  Wild  (1975) 
(McLaren  (1976) 
(Sherman  (1977) 
(Johnson  (1977) 

Biggers  and  Borland  (1976) 

Ciba  Foundation  Symposium  (1977) 

Rowson  (1975) 

Yanagamachi  (1977) 
Gwatkin  (1977) 

Sherman  and  Solter  (1975) 
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Figure  4.  From  Baker,  1972. 

7.0  r 

3     6     9 

,  Age     B/rth 
(months 

after  conception) 

5  10  30 

Age  (years) 

50 

Changes  in  the  total  population  of  germ 
cells  in  the  human  ovary  with  increasing  age. 
(From  T.  G.  Baker,  Radiosensitivity  of  mammalian 
oocytes  with  particular  reference  to  the  human 

female,  Amer.  J.  Obstet.  Gynec.  110,  746-61, 
Fig.  1  (1971) ;  data  for  prenatal  period  derived 
from  T.  G.  Baker,  Proc.  Roy.  Soc . ,  Biol.  158, 
417  (1963) ;  data  for  children  and  adults  from 
E.  Block,  Acta  Anat.  14,  108  (1952).) 



-  24  - 

at  the  metaphase  II  stage.  In  women,  the  passage  from  the  diplotene  stage 

to  the  metaphase  II  stage  takes  only  about  36  hours.  The  factors  that  deter- 

mine the  selection  of  a  particular  member  of  the  finite  oocyte  store  for 

ovulation  are  unknown  and  its  study  is  one  of  the  challenging  problems  in 

the  reproductive  biology  of  mammals.  However,  it  is  known  that  the  number 

which  are  mobilized  is  under  the  control  of   follicle  stimulating  hormone 

secreted  by  the  anterior  pituitary,  and  the  number  can  be  increased  by 

administering  this  hormone.  The  trigger  that  causes  resumption  of  meiosis 

at  the  diplotene  stage  is  luteinizing  hormone  ,  also  secreted  by  the  anterior 

pituitary  gland.  The  trigger  that  causes  resumption  of  meiosis  at  metaphase 

II  stage  is  entry  of  the  fertilizing  sperm. 

A  simple  solution  to  the  technical  problem  of  recovering  mature  unfert- 

ilized ova  from  human  patients  was  suggested  by  Shettles  (1953)  based  on 

the  earlier  work  of  Gregory  Pincus  and  his  colleagues.  In  1935,  Pincus 

and  Enzmann  showed  in  the  rabbit  that  if  oocytes  in  the  diplotene  stage 

were  removed  from  the  ovary  and  placed  in  culture,  they  would  complete  the 

maturation  process.  Sooh  after,  Pincus  and  Saunders  (1939)  showed  that 

human  oocytes  would  also  complete  meiotic  maturation  in  vitro.  This  pioneer 

work  was  later  confirmed  by  Edwards  (1965)  with  material  collected  at  Johns 

Hopkins  School  of  Medicine.  Later,  in  collaboration  with  several  investigators 

at  Hopkins,  attempts  were  made  to  fertilize  191  human  oocytes  matured  in 

vitro  after  dissection  from  ovarian  fragments  (Edwards,  Donahue,  Baramki 

and  Jones,  1966).  They  were  unable  to  fertilize  human  eggs  with  certainty 

and  concluded  that  the  techniques  at  their  disposal  were  too  inefficient  to 

be  useful.  A  possible  improvement  in  technique  was  reported  3  years  later 

(Edwards,  Bavister  and  Steptoe,  1969).  In  studies  on  capacitation  and  in  vitro 

fertilization  in  hamsters,  a  modified  Tyrode's  solution  was  developed  which I 
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very  significantly  increased  the  fertilization  rate  (Bavister,  1969). 

The  use  of  this  physiological  saline  was  claimed  to  improve  the  fertilization 

rate  of  human  oocytes  recovered  from  ovarian  tissue  removed  at  surgery  and 

matured  in  vitro.  Several  investigators  were  skeptical  about  the  significance 

of  this  work  (Rothschild,  1969;  Mastroianni  and  Noriega,  1970;  Brackett, 

Seitz  and  Mastroianni,  1971;  Biggers,  1972),  in  that  the  criteria  used  to 

claim  in  vitro  fertilization  were  inadequate,  as  in  the  earlier  work  in  non- 

human  species  prior  to  Chang's  use  of  genetic  markers. 

By  this  time,  it  was  clear  that  another  approach  to  the  fertilization 

of  human  oocytes  in  vitro  was  required.  In  retrospect,  the  move  to  a  new 

procedure  was  wise  since  it  is  now  known  that  oocytes  allowed  to  mature  in 

vitro  may  not  do  so  normally. 

Chang  (1955)  had  shown  that  many  rabbit  oocytes 

matured  in  vitro,  then  fertilized  in  vivo,  would  not  form  blastocysts  and 

none  developed  to  term.  Cross  and  Brinster  (1970),  using  mice,  only  obtained 

a  very  low  yield  of  term  fetuses.  More  recently,  biochemical  studies  com- 

paring the  protein  profiles  of  sheep  oocytes  matured  in  vivo  and  in  vitro 

show  significant  differences  (Warnes,  Moor  and  Johnson,  1977). 

The  primary  change  in  technique  was  to  initiate  the  resumption  of  meiosis 

in  vivo  by  the  injection  of  luteinizing  hormone  Qn  practice  human  chorionic 

gonadotropin  (hCG)  is  used].  The  clue  to  this  procedure  resided  in  the  paper 

by  Chang  (1955)  who  showed  in  rabbits  that  oocyte  maturation  could  be  induced 

in  vivo  by  the  injection  of  hCG.  Oocytes  matured  in  this  way  could  be  ferti- 

lized in  vivo  and  produce  normal  young.  Later,  in  the  area  of  cytogenetics, 

Jagiello,  Karnicki  and  Ryan  (1968)  induced  resumption  of  meiosis  in  human 

patients  with  hCG  and  their  data  show  that  maturation  proceeded  at  a  rate 
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comparable  with  the  normal  process.  Steptoe  and  Edwards  (1970)  refer  to 

unpublished  work  on  rabbits  in  which  hCG  stimulated  oocytes  were  recovered 

shortly  before  the  expected  time  of  ovulation,  allowed  to  mature  in  vitro 

and  then  fertilized  in  vivo.  The  manipulation  resulted  in  normal  term  fetuses. 

Thus,  the  procedure  was  adopted  of  initiating  resumption  of  meiosis  by  the 

injection  of  hCG  to  the  patient  and  recovering  the  oocyte  32  hours  later, 

4  hours  before  the  expected  time  of  ovulation  (Steptoe  and  Edwards,  1976). 

Two  secondary,  but  nevertheless  important,  changes  in  technique  were 

also  introduced  as  the  result  of  developments  in  other  areas. 

One  change  concerned  the  method  of  oocyte  recovery  shortly  before  the 

expected  time  of  ovulation.  The  customary  approach  was  to  gain  access  to 

the  ovaries  by  laparotomy.  Towards  the  end  of  the  1960s  the  technique 

of  laparascopy  was  adopted  more  and  more  for  the  diagnosis  of  gynecolog- 

ical disorders  and  for  certain  types  of  surgery  on  the  genital  tract. 

Steptoe  was  a  pioneer  in  the  application  of  this  technique,  and  by  the  end 

of  1968,  he  had  used  it  on  40  percent  of  gynecological  admissions  in  his 

Department  (1323  cases)  (Steptoe,  1969).  The  technique  proved  ideal  for 

the  recovery  of  oocytes  by  the  aspiration  of  Graafian  follicles  shortly  before 

the  expected  time  of  ovulation  (Steptoe  and  Edwards,  1970).  Since  then, 

the  technique  of  laparoscopy  has  been  adopted  widely  by  gynecologists  and  is 

considered  a  safer  and  preferable  procedure  to  laparotomy.  Modifications 

of  the  technique  for  the  recovery  of  oocytes  have  been  described  by  Lopata 

etal.(1974)  and  Berger  et  al.  (1975). 

The  other  change  in  technique  concerned  increasing  the  yield  of  oocytes 

obtained  from  a  patient.  Normally  only  one  oocyte  is  ovulated  at  each  ovulation, 

In  order  to  obtain  more  oocytes  for  in  vitro  fertilization,  the  technique  of 

superovulation  is  used.  This  technique  involves  the  injection  of  a  gonado- 
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tropin  with  FSH  activity  during  the  early  part  of  the  menstrual  cycle.  The 

effect  is  to  cause  the  growth  of  several  Graafian  follicles,  each  containing 

an  oocyte  which  will  respond  to  hCG.  The  technique  was  introduced  for  use 

in  mice  by  Edwards  and  Gates  (195?),  and  it  is  now  widely  used  in  many  species 

including  farm  animals.  Siiperovulation  of  women  was  first  described  by 

Jagiello,  Karnicki  and  Ryan  (1968)  who  administered  human  FSH  to  increase 

the  yield  of  oocytes  from  patients  with' possible  cytogenetic  problems.  With 

this  technique,  they  obtained  up  to  14  ova  per  patient.  Steptoe  and  Edwards 

(1970)  introduced  a  similar  technique  using  human  menopausal  gonadotropin 

(Pergonal)  which  also  has  high  FSH  activity.  This  technique  was  used  in 

the  case  reported  by  Steptoe  and  Edwards  (1976),  which  resulted  in  an  ectopic 

pregnancy.  Presumably  it  is  also  the  technique  used  recently  in  the  treatment 

of  Mrs.  Brown;  details  of  the  superovulation  technique  are  not  given  in 

the  recent  letter  to  the  Lancet  (Steptoe  and  Edwards,  1978).  Currently,  the 

Australian  group  have  used  human  pituitary  gonadotropin  (FSH)  made  available 

by  the  Australian  Pituitary  Advisory  Committee  (Talbot  et^  al_. ,  1976). 

Fertilization  and  Embryo  Culture 

The  culture  techniques  for  the  production  of  morulae  and  blastocysts  from 

human  ova  fertilized  in  vitro  have  been  described  in  several  papers  (Edwards, 

Steptoe  and  Purdy,  1970;  Steptoe,  Edwards  and  Purdy,  1971;  Steptoe  and  Edwards, 

1976).  Their  techniques  have  been  gradually  modified  over  the  years.  The 

procedure  described  in  their  last  paper  indicates  that  the  oocytes  recovered 

at  laparoscopy  are  placed  with  spermatozoa  in  Bavister's  medium  for  18  hours. 

During  this  time,  the  sperm  and  ova  complete  maturation  and  fertilization 

occurs.  The  ova  are  then  transferred  to  Ham's  FIO  culture  medium  supplemented 

with  15  percent  of  the  patient's  inactive  serum.  In  this  particular  case. 
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a  blastocyst  formed  in  4.25  days.  It  seems  the  human  preimplantation  embryo 

does  not  have  the  specific  nutritional  requirements  of  the  mouse  (Biggers, 

1971). 
and  Steptoe 

The  technique  appears  to  be  fairly  repeatable.  Edwards /(1 977)  reported 

on  results  with  27  patients  superovulated  with  human  menopausal  gonadotropin 

and  hCG.  Twenty  patients  yielded  preovulatory  oocytes  and  blastocysts  were 

obtained  from  19  of  these  patients.  The  mean  number  of  blastocysts  was 

1 .7  (range  1-5). 

Transfer  of  the  Embryo  into  the  Uterus 

The  recent  letter  of  Steptoe  and  Edwards  (1978)  to  the  Lancet  gives 

no  information  on  the  procedures  used  to  maximize  the  likelihood  of  a  success- 

ful transfer.  The  only  information  available  is  that  reported  by  the  same 

authors  in  1976  concerning  a  case  that  resulted  in  an  ectopic  pregnancy. 

It  is  well  known  that  Edwards  and  Steptoe  have  treated  many  cases  by  vn_ 

vitro  fertilization,  embryo  culture  and  embryo  transfer  without  success.  The 

exact  number  of  cases  has  not  been  published.  There  are  probably  three 

reasons  why  the  success  rate  has  been  so  low.  The  first  reason  arises  from  the 

fact  that  only  a  proportion  of  embryos  would  naturally  go  to  term.  From  the 

data  in  Table  2,  the  expectation  is  31/69  =  45  percent.  The  second  reason  is 

that  the  culture  conditions  may  slow  down  development.  As  a  result,  the 

physiological  state  of  the  uterus  advances  beyond  that  of  the  embryo.  This 

occurrence  is  likely  to  predispose  failure  since  there  is  a  simple  rule  that 

the  embryo  will  wait  for  the  uterus  but  the  uterus  will  not  wait  for  the  embryo. 

The  third  reason,  favored  by  Edwards  and  Steptoe,  is  that  the  hormonal  treat- 

ment used  for  superovulation  and  induction  of  meiosis  may  disturb  the  endocrine 

events  needed  for  implantation.  Steptoe  and  Edwards  (1976)  attempted  to  over- 
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come  this  possibility  by  hormonal  treatment.  However,  in  1977,  they  were 

considering  freezing  the  embryos  so  as  to  transfer  them  one  or  two  cycles 

later  when  the  effects  of  the  hormones  administered  to  superovulate  the 

patient  had  worn  off.  The  use  of  the  freezing  technique  depended  on  major 

advances  in  the  preservation  of  laboratory  and  domestic  species  discussed 

extensively  in  a  recent  Ciba  Foundation  Symposium.  Until  Edwards  and  Steptoe 

publish  full  details  of  their  recent  cases,  and  all  their  failures,  it  is 

impossible  to  analyze  the  contributions  of  the  various  factors  or  techniques 

which  have  been  involved. 

Detection  of  Pregnancy 

Shortly  after  implantation  the  embryo  secretes  hCG  which  can  be 

detected  in  samples  of  maternal  blood.  The  detection  of  hCG  is  therefore 

the  basis  of  pregnancy  tests,  and  it  has  been  used  routinely  in  all  cases 

where  embryos  have  been  transferred  to  the  human  uterus.  Three  cases  are 

recorded  where  hCG  levels  rose  after  the  transfer  (DeKrtezer  et  al_- .  1973; 

Steptoe  and  Edwards,  1976,  1978).  Implantation  was  not  proven  in  the  first 

case.  The  second  case  resulted  in  an  ectopic  pregnancy  in  the  oviduct, 

while  the  third  case  resulted  in  a  successful  pregnancy. 

Monitoring  the  Fetus 

During  the  recent  successful  case,  the  well  being  of  the  fetus  was  checked 

at  16  weeks  by  amniocentesis  which  allowed  an  examination  of  the  levels  of 

a-fetoprotein  and  the  chromosome  complement.  Both  were  found  to  be  normal. 

Later,  the  growth  of  the  fetus  was  checked  by  ultrasonic  scanning  and  radio- 

graphy.  Shortly  before  delivery,  the  maturation  of  the  lungs  was  checked 
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by  the  determination  of  the  lecithin: sphingomyelin  ratio.  All  tests  indicated 

that  a  normal  baby  had  developed.  Louise  Brown  was  then  delivered  by  caesarian 

section. 

EVALUATION  OF  THE  CHARACTERISTICS  OF  THE  EMBRYOS  PRODUCED  IN  VITRO 

There  are  two  classes  of  question  that  may  be  asked  in  evaluating  the 

characteristics  of  the  embryos  produced  by  fertilizing  human  ova  in  vitro. 

The  first  class  concerns  the  properties  of  individual  embryos,  such  as  do 

the  experimental  conditions  allow  normal  fertilization  to  occur  in  vitro? 

The  second  class  concerns  the  properties  of  groups  of  embryos  produced  i_n  • 

vitro,  such  as  how  heterogeneous  are  they  cytogenetically,  and  do  the  experi- 

mental procedures  used  in  their  production  increase  their  heterogeneity? 

Proof  of  In  Vitro   Fertilisation 

The  problems  of  providing  unequivocal  evidence  that  proves  the  occurrence 

of  fertilization  has  been  referred  to  previously.  The  problems  arise  because 

fertilization  is  a  multi faceted  process.  It  involves  two  fundamental  pheno- 

mena: firstly,  the  transmission  of  genetic  information  from  the  male  by  the 

incorporation  into  the  ovum  of  the  DNA  carried  in  the  sperm  nucleus,  and 

secondly,  the  activation  of  the  ovum  to  complete  meiosis  and  proceed  with 

development.  Both  are  accomplished  by  the  entry  of  the  fertilizing  sperm  into 

the  ovum.  The  most  direct  evidence  that  fertilization  has  occurred  is  by 

the  visual  demonstration  of  a  sperm  within  the  ovum.  This  criterion  has  been 

achieved  by  Soupart  and  Strong  (1974)  using  electron  microscopy.  These  investi- 

gators matured  16  human  ova  ijx  vitro  and  exposed  them  to  spermatozoa.  Fourteen 

were  penetrated  by  one  spermatozoa,  one  was  penetrated  by  two  spermatozoa  and 

one  was  abnormal.  The  detection  of  two  abnormal  fertilizations  out  of  16 

corresponds  closely  with  the  fertilization  loss  shown  in  Table  2.  However, 

I 
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the  fourteen  penetrated  by  one  sperm  cell  only  are  not  guaranteed  normal 

development  since  the  chromosomal  constitution  of  either  the  sperm  or  ovum 

could  have  been  abnormal  through  non-disjunction.  Soon  after  the  sperm 

enters  the  ovum,  two  nuclei  form,  one  housing  the  female  haploid  set  of 

chromosomes,  and  one  housing  the  male  set  of  haploid  chromosomes.  These 

nuclei  are  called  the  female  and  male  pronuclei  respectively.  Their 

occurrence  suggests  only  one  sperm  has  entered  the  ovum,  but  provides  no 

information  that  each  carries  a  normal  haploid  set  of  chromosomes.  Soon 

after  their  formation,  the  pronuclei  fuse,  a  process  called  syngamy,  the 

first  cleavage  division  occurs,  and  the  embryo  passes  through  its  preim- 

plantation  stages  of  development  to  the  blastocyst  stage.  Nevertheless, 

all  of  these  stages  of  development  can  occur  even  if  the  chromosomal  comple- 

ment is  abnormal.  This  development  can  occur  if  the  chromosome  complement 

is  normal  but  carrying  an  unmasked  recessive  point  mutation.  Alkaptanuria, 

the  first  genetic  disease  described  by  Garrod  in  1900,  is  an  example  of  a 

deleterious  gene  not  affecting  early  development.  It  is  also  known  that  the 

development  of  a  blastocyst  does  not  depend  on  genetic  information  provided 

by  the  male  at  fertilization.  Mammalian  ova  can  be  activated  to  develop  partho- 

genetically  (see  Beatty,  1957;  Graham,  1974,  for  reviews).  Moreover,  both 

haploid  and  diploid  parthenogenomes  can  develop  to  the  blastocyst  stage 

(Kaufman  and  Sachs,  1975,  1976).  The  subsequent  development  of  mouse  partho- 

genomes  in  utero  is  ̂ ^ery   poor  and  no  offspring  have  been  produced.  Recently, 

Surani,  Barton  and  Kaufman  (1977)  have  produced  late  term  mouse  fetuses  containing 

cells  descended  from  diploid  parthogenomes    by  fusing  such  embryos  and  normal 

ones  early  in  development  to  make  a  chimera.  Thus,  cells  from  diploid  partheno- 

genomes can  probably  function  normally.  The  discussion  of  parthogenesis  is 

always  complicated  by  the  results  of  Pincus  (1939a, b),  who  claimed  to  have 
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produced  five  newborn  rabbit  diploid  parthogenomes.  The  evidence  was  care- 

fully reviewed  by  Beatty  (1957)  who  concluded  that  in  only  three  was  the 

evidence  satisfactory.  Although  Thibault  and  Ortevant  (1969),  and  Chang 

(1954)  failed  to  repeat  Pincus'  work,  the  extent  of  their  experiments  was 

inadequate  to  disprove  an  observation  with  an  expectation  rate  of  only 

1:200.  Thus,  there  is  a  very  small  possibility  that  a  diploid  partheno- 

genome  could  be  born.  Such  an  individual  would  be  female,  as  is  Louise 

Brown. 

Unequivocal  proof  of  fertilization  is  the  production  of  a  male  since 

such  an  individual  can  only  develop  if  a  Y  chromosome  is  present.  This 

chromosome  must  be  provided  by  a  Y-bearing  sperm. 

Heterogeneity  of  Embryos  Produced  by  In  Vitro   Fertilization 

It  is  obvious  that  the  embryos  produced  by  in  vitro  fertilization  will 

show  at  least  the  variability  that  occurs  as  the  result  of  natural  mating. 

Thus,  we  may  expect  at  least  69  percent  of  the  embryos  to  be  defective  and 

unable  to  develop  to  term  if  reimplanted  in  their  mothers.  An  additional, 

and  more  important  aspect,  is  whether  the  techniques  used  for  in  vitro  ferti- 

lization, culture  and  transfer  increase  the  incidence  of  abnormality  above  that 

existing  naturally. 

An  increase  in  the  incidence  of  abnormalities  could  occur  in  four  ways: 

induction  of  chromosome  aberrations,  increased  rate  of  fertilization  by 

abnormal  spermatozoa,  induction  of  point  mutations  and  by  physical  and 

chemical  teratogens.   In  1973,  Bou^  and  Boug  reported  d.n   increase  in  the 

level  of  trisomy  among  human  abortuses  from  women  who  had  been  induced  to 

ovulate.  Since  then,  several  reports  have  confirmed  that  an  increase  in 
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the  incidence  of  chromosomal  aberrations  occurs  as  the  result  of  superovulation 

in  rabbits  (Fujimoto,  Pahlavan  and  Dukelow,  1974;  Fujimoto,  Passantino  and 

Koenczoel ,  1975),  and  in  mice  (Takagi  and  Sasaki,  1976;  Maudlin  and  Fraser, 

1977).  The  manner  in  which  ova  are  exposed  to  spermatozoa  in  vitro  may  also 

result  in  an  increase  in  triploidy  (Frazer,  Zanellotti,  Paton  and  Drury, 

1976;  Fraser  and  Maudlin,  1978).  If  high  concentrations  of  spermatozoa  are 

used,  the  natural  block  to  polyspermy  may  be  overwhelmed  resulting  in  poly- 

spermic  insemination.  Edwards  and  Steptoe  (1973)  state  that  they  examined  the 

chromosomes  of  15  human  blastocysts  produced  in  vitro  and  found  no  instance 

of  triploidy.  This  observation  is  consistent  with  a  normal  incidence  of 

3  percent  triploidy  in  all  known  conceptions  (Jacobs  et  al_. ,  1978).  However, 

the  sample  is  too  small  to  reach  a  definitive  conclusion.  Edwards  and  Steptoe 

felt  that  their  chromosome  counts  were  too  inaccurate  to  show  the  blastocysts 

were  normal  diploids;  this  is  unfortunate,  since  they  may  have  detected  a 

high  incidence  of  monosomies  and  trisomies. 

There  is  evidence  that  some  types  of  abnormal  sperm  are  eliminated  during 

the  passage  through  the  female  genital  tract.  For  example,  it  has  been  shown 

in  women  that  few  morphologically  abnormal  sperm  reach  the  site  of  fertilization 

(Ahlgren,  1975).  Similar  observations  have  been  made  in  mice,  and  it  has 

been  suggested  that  the  utero-tubal  junction  "is  a  barrier  to  abnormally  shaped 

spermatozoa  (Krzanowska,  1974).  Spermatozoa  carrying  abnormal  chromosome  comple- 

ments may  not  be  prevented  from  reaching  the  site  of  fertilization,  since 

diploid  spermatozoa  have  been  found  in  mouse  embryos  fertilized  in  vitro 

(Maudlin  and  Fraser,  1978).  Studies  of  a  different  type  have  shown  that  after 

capacitation,  spermatozoa  recovered  from  the  oviduct  have  a  much  greater 

fertilizing  capacity  than  those  recovered  from  the  uterus  (Cohen,  1974; 

Bedford,  personal  communication).  Thus,  fertilization  of  ova  in  vitro  with 
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spermatozoa  that  have  not  passed  through  the  female  genital  tract  may  be 

associated  with  an  increased  risk  of  fertilization  with  abnormal  spermatozoa. 

The  extent  of  this  risk  is  unknown.  The  fact  that  in  vitro  fertilization 

requires  much  higher  concentrations  of  sperm  in  the  neighborhood  of  the 

ova  compared  with  the  concentrations  found  in  vitro,  may  be  partially  explained 

by  this  phenomenon.  The  problem  needs  study  since,  as  already  shown,  too 

high  a  concentration  of  sperm  is  likely  to  increase  the  incidence  for  poly- 

ploidy. 

There  is  no  experimental  evidence  relevant  to  the  contribution  of 

induction  of  point  mutations  and  teratogenic  effects  from  the  techniques  of 

in  vitro  fertilization  and  transfer  of  embryos.  All  of  the  methods  do  not 

involve  the  use  of  known  mutagenic  or  teratogenic  agents.  Moreover,  the 

preimplantation  embryo  is  very  insensitive  to  teratogens  and  x-rays  compared 

to  the  sensitivity  that  develops  at  the  time  of  organogenesis  (Beck  and  Lloyd, 

1965).  Several  studies  have  examined  the  effects  of  x-rays  on  preimplantation 

development  in  vitro.  High  acute  doses  may  kill  the  embryos  before  blastocyst 

formation,  or  they  may  reduce  the  rate  of  cleavage.  As  a  result,  there  are 

insufficient  cells  to  form  the  inner  cell  mass,  and  a  simple  vesicle  forms 

which  is  incapable  of  giving  rise  to  an  embryo  (Alexandre,  1978).  Other 

adverse  agents  may  produce  similar  effects  rather  than  cause  anomalies 

affecting  specific  organs  later  in  development. 

If,  in  the  future,  freezing  of  human  preimplantation  stages  is  used  to 

hold  embryos  for  a  more  propitious  time  of  transfer,  the  effects  of  low 

temperature  may  cause  concern.  This  question  has  already  been  raised  in  the 

low  temperature  preservation  of  early  embryos  of  genetically  valuable  mouse 

strains  to  avoid  the  expense  of  large  breeding  colonies.  There  is  no  evidence 

that  freezing  itself  is  mutagenic  (Mazur,  1975).  However,  it  has  been  suggested 
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that  the  cumulative  effect  of  background  radiation  may  increase  the  mutation 

rate  since  no  DNA  repair  will  occur  at  the  temperature  of  liquid  nitrogen. 

Recent  studies  by  Whittingham,  Lyon  and  Glenister  (1977)  have  shown  that 

84  times  background  radiation  of  frozen  mouse  embryos  for  27-29  months 

produced  no  detectable  abnormal  offspring. 

USES  OF  HUMAN  EMBRYOS  PRODUCED  IN  VITRO 

Treatment  of  Infertility 

There  is  no  doubt  that  infertility  causes  extreme  stress  to  affected 

couples  and  the  development  of  better  methods  of  treatment  is  an  important 

activity  in  medical  research.  The  extent  of  infertility  due  to  pathology  of 

the  oviducts  in  women  in  the  USA  is  difficult  to  determine  because  most  of 

the  data  available  in  specialized  clinics  and  doctors'  offices  are  non- 

random  samples.  Unfortunately,  no  well-designed  epidemiological  studies  of 

human  infertility  have  been  made.  However,  a  rough  upper  limit  can  be 

obtained  as  follows:  There  are  60  million  women  reproductively  active  in 

the  USA;  seven  percent  of  couplesare  infertile,  and  a  third  of  these  are 

infertile  because  of  sterility  of  the  wife.  Thus,  there  are  1,400,000  sterile 

women  in  the  population.  Pathology  of  the  oviduct  accounts  for  40  percent  of 

these  cases  so  that  there  are  about  560,000  women  with  diseased  oviducts. 

Unfortunately,  it  is  not  clear  what  proportion  of  these  women    have  normal 

ovaries  that  could  be  a  source  of  oocytes.  Pathology  of  the  oviduct  arises  in 

several  ways,  such  as  endometriosis  and  salpingitis  particularly  due  to  gonorrhea, 

Since  these  conditions  are  increasing  in  incidence,  the  number  of  women  with 

oviducal  pathology  is  also  increasing. 

There  are  several  surgical  procedures  available  for  the  correction  of 
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blocked  oviducts.  These  are  salpingolysis,  resection  and  reanastomosis,  fimbrio- 

plasty  and  tubal  implantation.  The  results  obtained  with  these  procedures 

are  notoriously  poor  (Shane,  Schiff  and  Wilson,  1976).  Even  if  tubal 

patency  is  restored,  the  resulting  pregnancy  rate  is  far  less  (Table  4),  Thus, 

a  technique  of  establishing  pregnancy  which  bypasses  the  oviduct  would  be  a 

useful  additional  procedure. 

Ovum  transfer  may  also  be  useful  when  infertility  is  due  to  too  few 

spermatozoa  in  the  ejaculate  (oligospermia).  The  sperm  cells  could  be  con- 

centrated and  used  to  fertilize  ova  in  vitro  which  could  then  be  transferred 

back  to  the  uterus. 

An  important  consideration  is  the  likely  efficiency  of  the  technique 

developed  by  Edwards  and  Steptoe.  The  life-table  shown  in  Table  2  indicates 

that,  under  normal  conditions,  the  probability  of  obtaining  a  normal  baby 

from  a  blastocyst  is  31/69  =  0.45.  If  it  is  assumed  that  the  production 

of  blastocysts  and  the  transfer  of  embryos  is  fully  efficient,  the  probability 

of  obtaining  normal  babies  after  the  transfer  of  one,  two  or  three  blastocysts 

can  be  calculated  using  the  binomial  distribution  (Table  5).  The  number  of 

oocytes  that  need  to  be  collected  from  the  ovary  to  give  1 ,  2  or  3  blastocysts 

can  also  be  calculated.  Since  it  is  unrealistic  to  suppose  the  transfer 

technique  is  100  percent  efficient,  similar  calculations  have  been  done 

assuming  25,50  and  75  percent  efficiencies  (Table  6).  From  experience 

with  embryo  transfer  in  animals,  it  is  more  realistic  to  assume  an  efficiency 

of  50  percent.  Thus,  if  one  blastocyst  is  transferred,  the  chance  of  ob- 

taining a  normal  baby  is  about  1  in  4.  If  three  blastocysts  are  transferred, 

the  chance  of  producing  normal  babies  is  raised  to  about  1  in  2,  but  this 

involves  about  a  1  in  100  chance  of  triplets. 
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Table  4 

The  rate  of  restoration  of  tubal  patency  and  the  resulting 

term  pregnancy  rate  following  surgery  on  the  oviduct, 

(from  Shane,  Schiff  and  Wilson,  1976) 

Operation    Tubal  patency  rate      Term  pregnancy  rate 

Salpingolysis      80-90  40-50 

Resection  and       80  25-40 
reanastomosis 

Fimbrioplasty  20-40  10-25 



-  38  - 

Table  5 

Probabilities  of  failure  and  the  birth  of  singletons, 

twins  and  triplets  following  human  blastocyst  transfer 

[calculated  from  the  life-table  of  Leridon   (1973_)l 

No.  bias tocysts 

rred 

Required 

Oocytes 

No. Probabi 

lity 

transfe Failure Singleton Twins Triplets 

1 2 0.55 0.45 - - 

2 3 0.30 0.50 0.20 - 

3 5 0.17 0.41 0.33 0.09 

* 
Assumes  full   efficiency  of  oocyte  in  vitro  fertilization,  embryo 

culture  and  transfer  techniques. 
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Table, 6 

Probability  of  having  a  child  (singleton,  twin 

or  triplet)  following  human  blastocyst  transfer, 

assuming  different  efficiencies  of  transfer. 

No.  blastocysts     Transfer  Efficiency  (%) 

transferred      25      50       75      100 

0.11 0.23 0.34 0.45 

0.21 0.40 0.56 0.70 

0.30 0.53 0.71 0.83 
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It  is  important  to  recognize  that  the  safety  of  the  technique  devised 

by  Steptoe  and  Edwards  relies  on  the  natural  elimination  of  abnormal  embryos. 

Nevertheless,  a  proportion  will  not  be  eliminated,  as  occurs  normally,  and 

so  an  occasional  abnormal  baby  will  be  born.  It  is  therefore  essential  that 

the  pregnancy  be  thoroughly  monitored,  using  amniocentesis  and  any  other 

available  techniques.  If  abnormalities  are  detected,  the  patient  and  her 

husband,  after  counseling  by  her  physician,  will  then  have  to  decide  whether 

to  undergo  an  abortion.  The  problem  with  increasing  the  efficiency  of  the 

technique  by  transferring  more  than  one  blastocyst  arises  from  the  extra 

difficulties  of  monitoring  the  normality  of  more  than  one  fetus,  and  then 

deciding  what  to  do  if  abnormal  and  normal  fetuses  are  developing  together. 

There  is  no  information  available  which  allows  the  prediction  of 

the  possible  incidence  of  abnormal  babies.  Our  only  guide  is  the  extensive 

work  in  in  vitro  fertilization,  embryo  culture  and  embryo  transfer  done  in 

mice,  rats  and  rabbits.   A  summary  of  these  studies  is  given  in  Table  7. 

Only  in  two  were  abnormalities  reported.  Toyoda  and  Chang  (1974)  reported 

an  incidence  of  50  percent  microphthalmia  in  rats,  and  Fraser  and  Dandekar 

(1973b)  reported  an  incidence  of  3.6  percent  splayleg  in  rabbits.  Why  con- 

genital aberrations  occurred  in  only  two  out  of  12  independent  studies  is  unknown. 

A  major  concern  is  whether  the  different  investigators  were  concerned  and 

actively  searched  for  congenital  aberrations. 

Fundamental  Studies 

In  principle,  any  aspect  of  the  process  of  fertilization  and  preimplant- 

ation  development  of  the  human  could  be  studied  using  occytes  fertilized  in 

vitro.  Such  work  may  lead  to  technological  advances  in  the  treatment  of  infertility 

or  the  control  of  excessive  fertility.  However,  the  heterogeneity 
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of  the  embryos  should  always  be  kept  in  mind.  In  the  study  of  fertilization, 

for  example,  the  fact  that  the  sperm  or  ovum  carries  abnormal  complements 

of  chromosomes  may  not  interfere  with  the  results.  Similarly,  the  study 

of  the  physiological  processes  in  the  preimplantation  embryo  may  be  independent 

of  the  chromosome  content.  In  the  words  of  E.V.Wilson  (1893),  "Embryogenesis 

begins  in  oogenesis",  meaning  that  many  events  in  preimplantation  development 

have  been  programmed  in  the  differentiation  of  the  oocyte  prior  to  ovulation 

and  are  independent  of  the  new  paternal  set  of  genes.  In  work  with  multi- 

ovular  laboratory  species  where  many  oocytes  can  be  obtained,  any  biases 

that  may  arise  from  the  heterogeneous  population  of  embryos  are  minimized 

by  randomization  procedures.  This  precaution  may  be  difficult  to  take  with 

human  embryos  where  only  very  small  numbers  are  likely  to  be  available.  I 

suggest  that  work  with  human  oocytes  fertilized  in  vitro  is  only  worth  while 

if  an  important  issue  needs  investigating,  for  example,  if  other  non-human 

species  show  major  differences  in  the  phenomenon  of  interest.  Furthermore, 

the  work,  involving  human  volunteers,  should  only  be  undertaken  if  efficiently 

designed  experiments  of  adequate  size  are  possible.  Such  requirements  may 

need  resources  beyond  those  of  individual  investigators. 
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Table  1 

The  effect  on  embryonic  viability  of  transfer  to 

foster-mothers  of  in  vivo  fertilized  ova  of  laboratory  species 
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Table  2 

The  effect  on  viability  of  freezing  and 

thawing  embryos  of  laboratory  species 



Research  on  the  freezing  and  thawing  of  embryos  of  laboratory  animals 

The  data  presented  in  the  attached  tables  should  be  viewed  against 

the  background  of  the  research  techniques  used  to  obtain  them.     Researchers 

working  in  the  field  recognize  that  the  ultimate  test  of  viability  for 

mammalian  ova  subjected  to  freezing  and  thawing  is  their  ability  to 

develop  into  normal   offspring  when  introduced  into  the  reproductive 

tracts  of  appropriately  prepared  foster-mothers.     The  use  of  foster- 

mothers,  however,  is  expensive  and  time-consuming,  particularly  in 

species  with  protracted  gestation  periods.     A  variety  of  alternative 

techniques  have  been  suggested  (see  Whittingham,  1978),  but  the  two 

most  frequently  employed  are  to  subject  thawed  embryos  to  morphological 

analysis,  and  to  observe  thawed  embryos  allowed  to  develop  in  culture. 

These  two  approaches  produce  similar  conclusions  as  to  the  viability 

of  frozen  mouse  embryos   (Whittingham  et_  al_. ,  1977  a^,b) . 

It  has  been  found,  however,  that  mouse  embryos  frozen  at  either 

the  eight-cell   or  blastocyst  stages,  once  thawed,  evidence  a  delay  in 

development.     Thus,  if  frozen  eight-cell  mouse  embryos  are  transferred 

directly  after  thawing  into  the  uteri   of  pseudopregnant  recipients,  sur- 

vival  is  significantly  lower  than  after  the  transfer  of  untreated  freshly 

collected  eight-cell   embryos  or  frozen/thawed  eight-cell  embryos  cultured 

for  20  to  24  hours  before  transfer.     The  frozen/thawed  eight-cell   embryos 

cultured  for  20  to  24  hours  before  transfer  to  foster-mothers,  on  the 

other  hand,  survive  with  approximately  the  same  frequency  as  freshly 

collected  eight-cell   embryos  transferred  without  treatment.     The  avail- 

ability of  a  successful   culture  system  for  mouse  embryos  makes   it  possible 

not  only  to  increase  the  survival    rate  of  frozen/thawed  mouse  embryos. 



9  - but  also  to  state  that  the  freezing/thawing  operation  does  not  decrease 

significantly  the  liklihood  of  survival  for  transferred  mouse  embryos. 

The  work  on  rabbit  embryo,  storage  is  less  extensive  than  that  of 

the  mouse,  but  the  viability  of  frozen/thawed  embryos  transferred  to  a 

foster-mother  after  thawing  is  less  than  that  of  freshly  collected  embryos 

transferred  without  treatment.  An  effort  has  been  made  to  raise  the 

survival  rate  of  frozen/thawed  rabbit  embryos  by  maintaining  the  thawed 

embryos  in  culture  for  a  period  prior  to  transfer.  The  thawed  rabbit 

embryos  kept  in  culture,  however,  have  not  shown  an  increase  in  vi/ability 

upon  transfer  to  foster-mothers.  This  may  indicate  that  culturing  thawed 

rabbit  embryos  will  not  increase  their  capacity  to  develop  into  normal 

offspring,  but  the  more  likely  explanation  is  that  the  culture  systems 

available  for  rabbit  embryos,  unlike  those  for  the  mouse,  are  inadequate 

to  support  the  resumption  of  normal  development  after  freezing  (Whittingham, 

1977). 

A  major  impediment  to  the  storage  of  embryos  of  other  species  -  rats, 

hamsters,  guinea-pigs  -  is  the  lack  of  a  culture  system  which  can  be  used 

to  sustain  such  embryos  ex  utero.   This  deprives  researchers  of  one  of  the 

two  preferred  methods  for  evaluating  the  effects  of  freezing/ thawing  on 

embryos,  and  may  account  for  the  dearth  of  such  research  with  some  species. 
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HUMAN  IN  VITRO  FERTILIZATION  AND  EMBRYO  TRANSFER 

1.  The  beginning  of  life 

Much  of  the  public  concern  about  human  in  vitro  fertilization  undoubtedly 

relates  to  the  ethical  issue  of  creating  life  outside  the  body.  Therefore  it 

seems  important  to  ask  at  the  outset  what  scientific  evidence  there  is  to  support 

the  view  that  fertilization  represents  the  beginning  of  life? 

Although  there  can  be  no  doubt  that  the  fertilization  of  an  oocyte  by  a 

spermatozoon  is  normally  an  important  event  in  the  development  of  a  new 

individual,  ve  also  know  that  fertilization  is  not  an  essential  steo  in  this 

process.  Parthenogenesis,  or  the  development  of  an  egg  cell  into  a  new 

individual  in  the  absence  of  fertilization  by  a  spermatozoon,  is  the  normal  method 

of  reproduction  in  a  number  of  insects.  In  birds,  parthenogenetically  derived 

fertile  male  cockerels  and  turkeys  are  known  to  exist,  and  in  mammals  such 

as  rats,  mice,  rabbits  and  guinea  pigs,  narthenogenones  have  been  identified 

during  the  early  stages  of  embryonic  and  fetal  development,  although  they  do  not 

seem  to  survive  until  birth  (flittwoch,  1978). 

Therefore  the  argument  that  fertilization  represents  the  beginning  of 

life  cannot  be  supported  on  scientific  grounds.  It  seems  better  to  regard 

life  as  a  continuum  of  gradually  increasing  probability  of  reaching  adulthood. 

There  may  be  a  quantum  increase  in  this  probability  at  the  time  of  fertilization 

in  mammals,  but  there  are  still  many  hazards  ahead  of  the  fertilized  egg  if  it  is 

to  implant  and  undergo  normal  embryonic  development;  even  the  unfertilized 

mammalian  egg  has  some  limited  expectation  of  normal  embryonic  development. 

2.  Research  aspects  of  human  in  vitro  fertilization 

In  contrast  to  the  obvious  clinical  applications  of  human  in  vitro 

fertilization  and  embryo  transfer  for  treating  infertility  in  women  with  bilateral 

occlusion  of  the  fallopian  tubes,  there  are  significant  applications  of  this 

technique  for  fundamental  research  in  a  number  of  areas.   Indeed,  it  seems  probable 

that  these  fundamental  discoveries  will  far  outweigh  the  rather  restricted  use  of 

embryo  transfer  in  their  ultimate  clinical  significance.  It  would  be 
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unfortunate  if  the  Department  of  Health,  Education  and  Welfare  were  to 

pnjscribe  all  research  on  hunpn  in  vitro  fertilization  because  of  justifiable 

concern  about  the  risks  and  benefits  of  the  clinical  procedure,  only  to  halt 

the  progress  of  much-needed  fundamental  research  in  this  area.  A  number  of 

specific  examples  of  this  basic  research  will  illustrate  the  point. 

a)  Contraceptive  Research.   The  manmaliaTi  oocyte  is  surrounded 

by  a  protein  "shell",  the  zona  pellucida.  This  contains  specific  binding 

sites  for  the  spermatozoa  of  closely  related  species;  unless  the  spermatozoa 

first  bind  to  the  zona,  they  will  not  be  able  to  penetrate  it  and  reach  the 

vitelline  membrane  of  the  oocyte,  where  the  fertilization  process  beings 

(Gwatkin,  1977). 

If  the  proteins  of  the  zona  pellucida  of  hamsters  are  injected  into 

mice,  antibodies  are  formed  which  render  the  mice  infertile  (Gwatkin,  Williams 

&  Carlo,  1977),  and  passive  transfer  to  mice  of  rabbit  antibody  raised  against 

mouse  eggs  will  make  these  mice  temporarily  infertile  (Tsunoda,  1977). 

In  vitro,  it  can  be  shown  that  the  antibody  works  as  predicted  by  preventing 

attachment  of  spennatozoa  to  the  zona  pellucida  (Tsunoda,  1977).  However, 

there  may  be  an  additional  antifertility  effect,  since  even  if  fertilization 

did  occur,  implantation  would  be  prevented  because  the  antibodies  around  the  zona 

are  known  to  prevent  the  blastocyst  from  "hatching"  (Dudkiewicz,  Noske  &  Shivers, 

1975). 

These  studies  in  laboratory  animals  therefore  show  considerable  promise 

as  a  novel  form  of  itimuno logical  contraception.  If  research  is  to  proceed 

in  a  logical  manner  towards  the  evaluation  of  this  technique  for  human 

clinical  use,  the  first  step  will  be  to  see  if  antisera  raised  against  the 

zonal  proteins  of  a  variety  of  animal  species,  including  primates  and  the  human, 

are  able  to  block  the  fertilization  of  the  human  egg  by  human  spermatozoa  in  vitro. 

If  this  effect  can  be  demonstrated  in  man,  the  next  step  will  be  to  characterise 

and  if  possible  synthesise  the  zonal  protein,  so  that  enough  antigen  can  be 

produced  for  human  clinical  trials.  Antisera  raised  in  humans  would  initially 
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be  screened  for  their  antifertility  action  in  an  in  vitro  fertilization  system, 

before  proceeding  to  clinical  trials  in  vivo. 

If  funds  are  not  available  for  research  into  human  in  vitro  fertilization, 

this  promising  line  of  investigation  will  come  to  a  halt.  The  recent  (October, 

1978)  World  Health  Organisation  Advisory  Group  decision  not  to  fund  any  research 

into  in  vitro  fertilization  where  a  human  gamete  or  gametes  are  used  underlines 

the  need  for  continuing  this  type  of  basic  research  in  North  America. 

There  is  another  area  of  contraceptive  research  where  human  in  vitro 

fertilization  can  provide  an  invaluable  if  not  essential  test  system,  and  this 

relates  to  the  development  of  male  contraceptives.  There  is  now  abundant 

evidence  to  show  that  a  variety  of  steroids  -  synthetic  androgens,  anti androgens, 

or  mixtures  of  androgens  and  gestagens  -  can  be  used  to  suppress  sperm  production 

by  the  human  testis  (de  Kretser,  1976).  But  whilst  it  is  a  relatively  easy 

mp.tter  to  produce  severe  oligospermia,  with  sperm  densities  of  less  than 

5  million/ml,  it  is  extremely  difficult  to  produce  complete  azoospermia.  Provided 

that  there  are  still  some  motile  spermatozoa  in  the  ejaculate,  how  will  it 

ever  be  possible  to  reassure  the  man  that  he  is  indeed  infertile?  It  would 

seem  unethical  to  put  the  matter  to  the  test  by  encouraging  the  man  to  have 

unprotected  intercourse  with  his  wife,  who  would  then  have  to  have  recourse 

to  abortion  to  make  up  for  any  failures  of  the  male  contraceptive.  If  it  could 

be  shown  beforehand  by  in  vitro  tests  that  the  few  spermatozoa  produced  by  men 

on  steroid  'suppression  therapy  were  incapable  of  fertilizing  the  human  egg, 

this  would  provide  sufficient  reassurance  to  allow  one  to  embark  on  a  limited 

clinical  trial.  Without  some  such  in  vitro  test  of  the  fertilizing  capacity 

of  human  spermatozoa,  it  is  difficult  to  see  how  it  will  ever  be  possible 

to  develop  chemical  approaches  to  male  contraception,  unless  they  result  in 

complete  azoospermia. 

b)  Infertility  research.  In  contrast  to  the  great  advances  that  have 

been  made  in  the  diagnosis  and  treatment  of  infertility  in  v.'or-^n  w  i  thin  the  last 

decade,  there  has  been  little  or  no  progress  in  our  understanding  of  male 
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infertility.  It  is>  generally  accepted  that  about  10%  of  married  couples  have 

an  infertility  problem,  and  although  we  cannot  know  for  certain,  it  seems  likely 

that  the  man  is  at  fault  in  a  significant  proportion  of  such  cases.  The  most 

useful  index  of  male  fertility  is  still  the  sperm  count,  but  even  this  is  an 

extremely  imprecise  guide.  Nobody  knows  what  a  "normal"  human  spermatozoon 

looks  like,  and  although  a  great  deal  of  effort  is  devoted  to  scoring  the 

proportion  of  morphologically  "abnormal"  spermatozoa  in  the  ejaculate,  we  have 

no  idea  whether  abnormal  shape  reflects  abnormal  function,  apart  from  the  fact 

that  excessively  large  spermatozoa  are  diploid  and  hence  incapable  of  normal 

fertilization  (Seuanez,  Carothers,  Martin  &  Short,  1977).  However,  detailed 

studies  of  the  chromosomes  of  early  human  abortuses  show  that  in  over  60% 

of  cases  there  is  a  grossly  abnormal  karyotype  which  is  presumably  the  cause 

of  the  abortion.  These  abnormalities  are  mainly  due  to  errors  of  gametogenesis, 

and  many  are  paternally  derived  (Short,  1978).  Thus  it  must  follow  that  there 

are  many  genetically  defective  spermatozoa  in  the  ejaculate,  although  with 

present  techniques  we  have  no  way  of  detecting  them.  It  is  also  generally 

believed  that  if  a  man  is  oligospermic,  v.nth  a  sperm  density  of  less  than  20 

million/ml,  his  fertility  is  greatly  reduced.  This  is  presumably  not  due  to  the 

lew  sperm  count  per  se,  since  "bulking"  a  number  of  ejaculates  in  the  deep-freeze 

and  inseminating  an  increased  number  of  spermatozoa  at  one  time  does  not  seem 

to  improve  the  fertility  of  these  men.  The  likely  explanation  is  that  whatever 

factor  was  responsible  for  the  inhibition  of  spermatogenesis  was  also  responsible 

for  introducing  some  genetical,  morphological  or  biochemical  lesion  into 

the  few  sperm  that  were  produced,  thus  rendering  them  infertile.  But  hitherto 

we  have  had  no  way  of  knowing  whether  this  was  the  case. 

It  would  obviously  be  of  great  importance  to  assess  the  ability  of 

spermatozoa  from  infertile  men  to  fertilize  eggs  in  vitro,  but  ethical  and  practical 

difficulties  in  obtaining  adequate  supplies  of  human  eggs  will  necessarily 

restrict  the  scope  of  such  investigations.  Therefore  one  must  welcome  the  recent 

exciting  discovery  by  Rudak,  Jacobs  and  Yanagimachi  (1978),  who  have  shown  that  it 
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is  possible  not  only  to  get  himian  spermatozoa  to  "fertilize"  zona-free  hamster 

oocytes  in  vitro,  but  that  one  can  subsequently  deduce  the  chromosome  complement 

of  the  human  spermatozoon  from  the  karyotype  of  the  fertilized  egg.     Thus  for 

the  first  time  we  now  have  a  technique  that  allows  us  to  "crack  open"  the 

nucleus  of  the  human  spermatozoon  and  examine  its  genetic  makeup.     The  consequences 

of  this  discovery  are  far-reaching,  and  cannot  fail  to  throw  new  light  on  the 

intractible  problem  of  human  male  infertility. 

c)  Cancer  Research.     One  of  the  most  fascinating  tumours  is  the  hydatidifcrrn 

mole.     It  is  a  benign  placental  tumour,  formed  after  fertilization  of  a  "blighted 

ovum",  following  which  the  embryo  itself  fails  to  develop  at  all,  whilst  the 

placenta  continues  to  grow  as  a  cystic,  grape-like  structure  which  secretes, 

amongst  other  things,   greatly  increased  quantities  of  human  chorionic  gonadotrophi- 

The  mole  usually  reveals   itself  by  haemorrhage,   and  if  the  uterus  is  not  completely 

evacuated  surgically,  there  is  a  risk  that  some  of  the  molar  tissue  will   go 

on  to  develop  into  one  of  the  most  malignant  tumours,   a  chorioncarcinoma.     The 

incidence  of  hydatidiform  moles  varies  greatly  in  different  areas  of  the  world, 

being  coiMi-onest  in  the  Phillipines,   although  the  reasons  for  these  local   differences 

in  incidence  rates  are  completely  unknown.     Recently,  Kajii   and  Okama   (1977) 

have  made  a  discovery  of  the  utmost  significance  in  our  understanding  of 

the  genesis  of  some  human  cancers.     They  investigated  the  chromosomal 

karyotype  of  a  number  of  moles,  and  confirmed  that  they  were  invariably 

diploid,   and  XX.     Using  chromosomal   banding  techniques,   they  were  able  to 

deduce  in  a  number  of  cases  which  of  the  individual   chromosomes  in  the  mole 

were  derived  from  the  father,  and  which  from  the  mother.     They  made  the 

amazing  discovery  that  both  sets  of  chromosomes  in  the  mole  are  always 

derived  from  the  father,  with  no  maternal   contribution  to  its  genotype  whatsoever. 

It  therefore  seems  likely  that  the  mole  is   caused  by  fertilization  of  an  oocyte 

with  a  defective  nucleus  by  a  haploid,   X-bearing  spermatozoon.     There  is   then  a 

failure  of  the  first  cleavage  division  of  the  egg,   so  that  the  cell   becomes 

diploid,  and  homozygous  for  all   the  paternal   genes.     Since  a  cell   probably  nfsds 
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at  least  one  X  ohromosome  to  survive,  no  mole  would  result  from  a  defective 

oocyte  fertilized  by  a  Y-bearing  spermatozoon. 

This  exciting  discovery  opens  up  many  promising  lines  of  investigation. 

It  should  be  possible  in  vitro  to  recreate  the  conditions  necessary  for  the 

formation  of  a  mole,  and  then  to  investigate  the  way  in  which  this  bizarre, 

benign  placental  tunour  eventually  become  malignant.     It  might  be  possible 

to  explain  the  geographical   variations  in  incidence  rates  in  terms  of  some 

environmental   factor  which  influences  the  production  of  defective  oocytes. 

And  the  fact  that  a  defective  human  fertilization  can  give  rise  to  such  an 

unpleasant  tumour  should  sound  a  note  of  caution  to  those  who  seek  to  exploit 

human  in  vitro  fertilization  and  embryo  transfer  without  adequate  safeguards. 

d)  Basic  research  into  man's  evolutionary  origins.     Evolutionary 

biologists  have  always  been  fascinated  by  man's  affinities  to  his  four  closest 

living  relatives,  the  chimpanzee,  nygmy  chimpanzee,  orangutan  and  gorilla, 

and  it  has  recently  been  suggested  that  on  anatomical   and  biochemical 

grounds  the  pygmy  chimpanzee  is  most  like  the  common  ancestor  from  which  man, 

the  chimpanzee  and  the  gorilla  take  their  origin  (Zihlman,  Cronin,  Cramer  & 

Sarich,  1978).     However,  studies  of  the  morphology  of  the  spermatozoa  in  the 

four  species,  and  spermatozoal  DNA  content,  show  that  the  spermatozoa  of  man  and 

the  gorilla  are  virtually  indistinguishable  from  one  another,  whilst  differing 

in  a  number  of  important  respects  from  those  of  the  orangutan  and  the  two 

chimpanzee  species   (Seuanez,  Carothers,  Martin  &  Short,   1977).     Since  spermatozoal 

morphology  has  proved  to  be  an  excellent  taxonomic  guide  in  other  more  closely 

related  species,   there  is  a  real  possibility  that  man  and  the  gorilla  are  far  more 

closely  related  to  one  another  than  had  hitherto  been  suggested.     One  way  of 

investigating  this  proposition  would  be  to  carry  out  a  series  of  in  vitro 

experiments  to  assess  the  ability  of  spermatozoa  from  the  four  great  apes  to  bind 

to  the  zona  pellucida  of  the  human  egg,   to  penetrate  the  zona,  and  to  effect 

fertilization. 
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Such  an  experiment,  with  its  undertones  of  human-animal   hybrids  t.nd 

genetic  manipulation  in  a  new  sense  of  the  word,  vrauld  be  abhorrent  to  many, 

and  it  is  undoubtedly  fear  of  public  reaction  that  has  prevented  the  experirent 

being  performed  to  date.     But  the  topic  is  mentioned  here  as  it  probably  raises 

the  greatest  ethical   dilemmas,  and  the  scientific  community  at  large  would 

appreciate  some  ethical  guidance.       The  obvious  fear  would  be  that  if  fertilize  tier 

occurred  in  vitro,  somebody  would  be  tempted  to  implant  the  human/great  apt  hybrid 

embryo  back  into  the  uterus  of  an  ape,   or  even  a  human,  or  more  simply,   to  inse'^inc:; 

a  female  great  ape  with  human  semen.     Some  day,  no  doubt  such  experiments  will 

to 

be  attempted,  and  it  is  impossible/forecast  their  outcome.     The  ethical 

implications  could  be  minimised  if  the  experiment  was  strictly  confined  to  ar, 

in  vitro  situation;     a  further  safeguard  would  be  to  use  immature  human  cccyte; 

aspirated  from  preovulatory  follicles,  that  are  capable  of  being  fertilized 

by  human  spermatozoa  in  vitro,  but  incapable  of  subsequent  normal   development. 

One  could  even  irradiate  the  human  oocyte  prior  to  fertilization,  thereby 

guaranteeing  that  no  post-fertilization  development  would  occur,   or  one  could 

perform  the  experiment  on  dead  human  oocytes  recovered  from  a  cadaver  at  post-nr;or:e'r, 

where  fertilization  would  be  impossible  but  the  zonal   sperm-binding  mechanism 

should  remain  intact. 

Whatever  the  ethical    implications  of  such  experiments,   the  results 

would  be  of  the  utmost  significance  in  the  assessment  of  man's  phylogenetic  origins. 

3.  Assessnierit  of  risks  in  human  in  vitro  fertilization  and  embryo  transfer 

Having  seen  some  of  the  spin-off  from  encouraging  more  basic  research 

in  the  field  of  human  in  vitro  fertilization,  vs-e  must  now  consider  the  central 

issue  of  whether  the  practice  of  in  vitro  fertilization  and  embryo  transfer, 

as  pioneered  by  Edwards  and  Steptoe,  is  a  safe  procedure  for  routine  clinicel 

application. 

In  Great  Britain  and  the  United  States  it  has  been  the  practice  to  r  ga-d 

people  and  surgical   procedures  as   innocent  until   proven  guilty,   ̂ ut  drugs  as 

potentially  hazardous  until   proved  harmless.     There  would  seem   ,j  be  a  case  for 

considering  in  vitro  fertilisation  and  embryo  transfer  in  ttie  sanie   C'-lc-go.j'  as 



a  new  drug,  which  should  be  subjected  to  "toxicology  testing"  In  animals  and  man, 

followed  by  limited  human  clinical  trials,  before  being  made  available  for  general 

clinical  use.     How  could  these  procedures  be  applied  to  human  in  vitro  fertilization? 

a)"Toxicology  testing".     Or  Biggers  has  reviewed  for  the  Ethics  Advisory 

Board  all  the  laboratory  animal  experiments  on  the  normality  of  offspring 

conceived  following  in  vitro  fertilization.     It  can  be  seen  from  the  Table  on 

page  40  of  his  document  that  there  has  been  only  a  single  experiment  reported 

in  the  rat;  in  which  half  the  23  young  born  showed  microphthalamia.     In  the  mouse, 

8  experiments  have  been  carried  out    with  170  young  born,  all   normal.     In  the 

rabbit,  17  experiments  have  been  carried  out,  with  127  young  born  and  only  one 

or  two  minor  abnormalities.     There  have  been  very  few  experiments  in  domestic 

animals   (reviewed  for  the  Board  by  Dr  Foote)  and  no  successful  experiments 

in  primates,  aside  from  the  birth  of  Louise  Brov/n. 

These  results,  although  somewhat  inadequate,  are  on  the  whole  encouraging. 

The  high  abnormality  rate  in  the  rat  experiment  v;as  probably  not  due  to  the  in  vitro 

procedure  at  all    (Chang,   personal   communication)   but  nevertheless  the  experiment 

should  be  repeated.     Whilst  it  would  be  helpful   to  have  primate  data,   the  constraints 

inherent  in  studying  this  problem  in  primates  mean  that  it  would  be  several  years 

before  adequate  information  would  be  forthcoming,  and  it  would  seem  wrong  to  hold  up 

progress  until   that  information  was  available.     The  surgical   procedure  of  embryo 

transfer  seems  to  present  few  problems,  and  there  is  abundant  animal   evidence  as  to 

its  safety  and  rfficacy. 

One  area  v/here  more  information  is   required  is  in  the  normality  of  human 

embryos  produced  by  in  vitro  fertilization.     Whilst  fully  admitting  that  it  will 

never  be  possible  to  prove  that  they  are  completely  normal,  no  matter  what 

battery  of  tests  are  used,  at  least  it  should  be  possible  to  check  for  the 

existence  of  chromosomal  abnormalities.     It  has  often  been  argued  by  the  proponents 

of  in  vitro  fertilization  that  such  an  investigation  would  be  irrelevant,  since  any 

embryo  with  gross  chromosomal   abnormalities  would  be  aborted  in  the  normal   v,'ay, 

and  other  abnormalities  such  as  Down's  syndrome   (Trisomy  21)   could  be  detected  by 

antenatal   diagnosis,  and  the  pregnancy  terminated.     However,   such  a  study  does 

seem  both  relevant  and  necessary  on  a  number  of  Grounds. 



In  the  first  place,  if  in  vitro  fertilization  produced  a  high  percentage 

of  abnormal  embryos,  thereby  significantly  reducing  the  success  rate  of  the  procedure. 

this  would  surely  suggest  that  the  technique  needed  improving  before  being  appiied 

clinically.  Better  to  discover  its  failings  in  the  test  tube  than  in  the. long- 

suffering  infertile  patient.  Secondly,  we  know  from  the  recent  studies  of 

hydatidiform  moles,  reviewed  above,  that  abnormalities  at  the  time  of  fertilizst-ior 

can  lead  to  the  production  of  a  potentially  malignant  trophoblastic  tumour  that 

requires  sophisticated  chromosomal  banding  to  detect.  It  would  be  important  to 

establish  that  such  fertilization  errors  did  not  take  place  in  vitro.  Thirdly,  it  i:- 

easy  to  say  that  genetically  defective  embryos,  such  as  Trisomy  21,  could  be 

diagnosed  and  aborted,  but  one  can  hardly  imagine  how  agonising  such  a  decision  n-'ight 

be  for  the  infertile  couple,  who  might  see  it  as  a  decision  between  having  a  defect'^ 

child,  or  no  child  at  all.  And  finally,  there  is  evidence  in  man  and  animals,  sor-,-- 

of  it  reviewed  by  Dr  Biggers,  that  sperm  selection  occurs  as  the  spermatozoa  asct'd 

the  feiYiale  reproductive  tract  in  life,  and  one  should  beware  lest  an  unselected 

population  of  ejaculated  spermatozoa  used  to  fertilize  the  egg  in  vitro  result 

in  an  unacceptably  high  abnormality  rate. 

There  may  be  some  ethical  difficulties  involved  in  obtaining  human  oocytes 

from  primed,  preovulatory  follicles  in  order  to  carry  out  these  in  vitro  studies 

on  the  normality  of  the  embryos,  since  the  woman  donating  the  oocytes  would  be 

required  to  give  her  consent  for  their  use.   One  could  aspirate  the  oocytes 

from  the  ovaries  of  women  volunteers  undergoing  tubal  ligation,  although  it  would 

also  be  necessary  to  get  their  consent  for  the  gonadotrophin  treatment  necessary 

to  mature  the  oocyte  in  vivo.   It  would  be  most  important  to  carry  out  such  stuoies 

under  the  most  strictly  controlled  conditions,  in  laboratories  with  access 

to  the  very  best  clinical ,  .endocrine,  and  cytogenetical  expertise.  In  this 

way  it  should  be  possible  to  determine  the  success  rate  of  the  in  vitro  ferti lizetion 

procedure,  and  the  normality  of  the  resultant  embryo,  in  relation  to  the  endocrine 

state  of  the  patient,  and  the  stage  of  follicular  and  oocyte  develop~ent  3t  the 

time  of  follicular  aspiration.  The  recent  developments  in  ultrr sonography  which 

make  it  possible  to  visualise  the  developing  Graafian  follicle,  and  to  detec'. 
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ovulation,  might  even  make  it  possible  to  compare  the  success  rate  between 

follicular  and  tubal  oocytes. 

Such  a  planned,  logical   programne  of  investigation  should  not  only 

provide  reassurance  about  the  risks,  but  should  also  help  to  maximise  the 

chances  of  success  of  the  procedure,  and  it  is  on  the  success  rate  that  its 

clinical   acceptance  will   ultimately  depend. 

One  major  difficulty  will  be  the  rtsk-benefit  analysis  of 

these  human  in  vitro  "toxicology  testing"  procedures.     How  can  one  judge 

what  success  rate  is  acceptable,  or  more  importantly  what  percentage  of  chromosomal 

abnormalities  is  unacceptable?    We  have  little  enough  information  about  the 

percentage  of  chromosomally  abnormal  embryos  produced  following  normal 

fertilization,  estimates  varying  from  as  high  as  50%  (Boue,  Boue  &  Lazar,  1975) 

to  as   low  as  10%  (Jacobs,  1971).     Furthermore,   numerous  studies  point  to  the 

fact  that  the  maximum  probability  of  becoming  pregnant  in  a  menstrual    cycle 

during  which  frequent  intercourse  takes  place  is  only  about  25%  (Short,   1978), 

and  it  hardly  seems  likely  that  in  vitro  fertilization  and  embryo  transfer  will 

improve  on  this  figure.     It  might  be  possible  to  obtain  more  precise  information 

about  th^  nature  and  extent  of  the  chromosomal   abnormalities  following  normal 

fertilizat -:•"  by  examining  eggs  flushed  from  the  uterine  lumen  of  women. 

It  has  been  demonstrated  that  fertilized  eggs  can  be  obtained  by  trans -cervical 

flushing  2-5  days  after  ovulation  (Croxatto,  1974).  However,  this  would  be 

a  major  researc:.  project  in  its  own  right,  and  there  are  numerous  ethical  and 

medical  difficulties  in  obtaining  consent  for  the  flushing  procedure. 

Perhaps  the  common-sense  reaction  should  prevail.     If  it  was  shown  that 

the  chance  of  producing  a  chromosomally  abnormal  embryo  as  a  result  of  in  vitro 

fertilization  was  greater  than,  say,  50%,  this  would  surely  indicate  that  the 

technique  needed  improving  before  one  could  seriously  consider  embryo  transfer 

to  infertile  patients.     If  the  chance  of  any  fertilization  occurring  at  all   i_n 

vitro  was   very  low,  this  would  again  point  to  the  need  for  technological   improvements. 

b)  Clinical   Trials.     Assuming  that  it  is  possible  to  develop  a  reasonably 

successful   in  vitro  fertilization  procedure,  that  results  in  an  acceptably 
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low  incidence  of  chromosomal   abnormality,  the  way  would  be  open  for  carefully 

planned  small-scale  clinical   trials  of  in  vitro  fertiliation  followed  by 

embryo  transfer.     In  addition  to  evaluating  the  success  of  the  embryo  trorofe^- 

procedure  itself,  e.g.   the  relative  merits  of  a  transabdominal   versus  e 

transcervical   approach,  it  should  also  be  possible  to  determine  the  opriinsl 

stage  of  the  embryo  for  successful  transfer,  and  the  optimal   stage  of  the   recipient 

endometrium.     Bearing  in  mind  the  number  of  variables  that  are  likely  to  influence 

the  overall  success  of  the  procedure  in  terms  of  established  pregnancies,   it 

is  obvious  that  much  thought  needs  to  be  given  to  the  planning  of  these  clinicsl 

trials  if  one  is  to  establish  the  most  successful  procedures  in  the  least  possiMt 

time. 

4.  Conclusion 

Whether  or  not  human  in  vitro  fertilization  and  embryo  transfer  becomes 

an  accepted  clinical   procedure  for  the  treatment  of  infertility  v/ill   depend 

on  its  success  rate.     This  can  only  be  maximised  by  a  carefully  thought  out 

programme  of  basic  and  clinical   research. 

Basic  research  in  this  area  certainly  deserves  encouragement,  since  there 

is  obviously  much  spin-off  in  terms  of  contraceptive  development,  treatment 

of  infertility,  a  better  understanding  of  cancer,  and  even  new  knowledge  about 

man's  evolutionary  ancestry.  * 

Clinical   research  must  be    aimed    initially  at  establishing  the  safety 

of  the  in  vitro  fertilization  procedure,   and  then  at  maximizing   its  success, 

and  the  «:ijccess  of  the  transfer  technique.     Funding  in  this  area  needs  to  be 

viewed  in  relation  to  the  number  of  people  likely  to  benefit  from  the  procedure, 

and  the      .gree  of  suffering  it  will  alleviate. 

Since  the  infertile  couple  will   go  to  any  lengths  to  achieve  a  pregnancy, 

no  matter  how  low  the  success  rate  and  how  high  the  risks,   it  is  probably  the  cuty 

of  the  State  to  protect  them  from  their  overenthusiasm,  and  from  u'lsrrupLlGus 

commercial   exploitation. 
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SUMMARY  OF  THE  PRESENTATION  BY  DR.  P.C.  STEPTOE  AND 

DR.  R.G.  EDWARDS  AT  THE  ROYAL  COLLEGE 

OF  OBSTETRICIANS 

Roger  V.  Short,  Sc.D.,  FRS 





Dr  Steptoe     began  the  meeting  by  discussing  patient  selection  and  clinical 

management.     They  had  confined    their  studies  to  couples  wishing  to  have 

their  own  child  where  the  wife  had  tubal  defects.     Most  patients  had 

been  referred  to  them,  following  failed  surgery  for  tubal   repair  as  a 

result  of  pelvic  inflammatory  disease,  ectonic  pregnancy,  pyosalpinx,  or 

tubal  ligation.     All  patients  were  under  36  years  of  age. 

The  criteria  for  selection  were  that  the  woman  must  have  at  least  one 

normal   ovary,  a  normal   uterus,   and  a  cornual   blockage,  and  the  husband  must 

have  normal  semen. 

The  first  procedure  was  to  assess  the  normality  of  the  woman's 

menstrual   cycle,  to  analyse  the  husband's  semen  and  culture   it  in  order  to 

exclude  the  possibility  of  viral  or- mycoplasma-^nfection,  to  screen  for 

toxoplasma  and  rubella  antibodies  in  the  woman,  to  perform  routine  cervical 

and  vaginal  bacteriology,  and  finally  to  carry  out  a  laparoscopy  for  diagnostic 

purposes  to  see  that  the  ovaries  were  free  of  adhesions.        Laparoscopy  could 

be  difficult  because  of  scars  from  previous  operations.     Only  three  patients 

were  rejected  because  of  extensive  scarring,  and  all  had  had  colostomies. 

During  the  diagnostic  laparoscopy,  adhesiolysis  would  be  carried  out, 

accomp-r-ied  by  cornual  diathermy,  or  ovarian  suspension     and  salpingectomy. 

In  only  10%  of  patients  had  it  proved  impossible  to  recover  an  oocyte; 

in  2%  of  patients  this  was  because  the  ovaries  were  too  deeply  buried.     It 

was  essential   to  free  the  ovary  completely  from  all  adhesions  so  that  one 

could  roll  it  around  to  pet  at  all   the  follicles.     Adhesiolysis  was  carried  out 

by  controlled  thermocoagulation  using  teflon-coated  scissors  and  forceps, 

and  high-frequency  diathermy  was  specifically  avoided. 

Oocytes  were  recovered  following  ovarian  stimulation  by  gonadotrophins, 

or  by  clomiphene  and  chorionic  gonaodtrophin,  or  from  normal  follicles  prior  to 

spontaneous    ovulation. 

Possible  future  developments  included  embryo  freezing,  and  use  of 

donor  sperm  for  fertilization. 
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The  only  contraindication  was  absence  of  ovarian  function. 

Indications  for  the  operation  were  oviduct  damage,  oligospermia, 

prolonged  idiopathic  infertility,  or  the  presence  of  sperm  antibodies,  or  the 

control  of  sex-linked  diseases. 

R.V.S.  Conment      This  seems  rather  an   ambitious       list  of  indications. 

All   the  evidence  from  oligospermic  men  suggests  that  their  fertility  is  depressed 

not  just  because  sperm  numbers  are  low,  but  because  the  few  normal  sperm  that 

they  do  produce  may  in  fact, be  abnormal   in  some  way. 

The  relationship  between  sperm  antibodies  and  infertility  is  far  from 

clear  and  it  seems  doubtful   if  they  are  ever  a  significant  cause  of  infertility. 

The  use  of  in  vitro  fertilization  in  prolonged  idiopathic  infertility  is 

obviously  a  gamble. 

For  the  control   of  sex-linked  diseases,  presumably  they  envisage  the  use 

of  donor  sperm  and/or  donor  eggs. 

As  to  the  procedure  itself,  it  is  necessary  to  monitor  the  follicular 

phase  and  recognise  the  time  of  onset  of  the  LH  surge  which  precedes  ovulation. 

Oocytes  are  recovered  at  laparsocopy  under  a  short-acting  general  anaesthetic. 

It  is  most  important  to  disturb  the  patient  as  little  as  possible,  and  hence 

local   anaesthesia  would  be  unacceptable. 

A  blunt  1.3  mm  dia  needle  is  used  to  aspirate  the  follicle.     This  is 

connected  via  a  small   trap  to  a  100  nm  mercury  vacuum  pump:     the  trap  can 

be  filled  by  syringe  with  warm  herparinised  culture  medium  if  desired.     The 

gas  used  for  inducing  the  pneumoperitoneum  and  for  culturing  the  oocyte  is 

5%  CO^,  5%  O2,  90%  N2. 

The  aspiration  needle  is  introduced  into  the  side  of  the  ripe  follicle 

via  an  outer  cannula  needle,  which  perforates  an  avascular  area.     A  ripe 

follicle  is  approximately  3  cms  dia.     Analysis  of  steroids  in  follicular  fluid 

helps  to  confirm  whether  or  not  it  is  a  preovulatory  follicle.     Granulosa  cells 

can  also  be  obtained  for  studies  in  culture. 
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At  this  point,  Dr  Edwards  took  over. 

Dr  Edwards 

The  work  started  10  years  ago.  The  first  problem  to  overcome  was  the 

stimulation  of  follicular  growth  and  recovery  of  the  oocyte  just  before  ovulation. 

The  routine  procedure  was  to  give  injections  of  human  menopausal  gonadotrophin 

(HHG;  Pergonal)  on  days  3,  5  and  8  of  the  menstrual  cycle,  followed  by  an  injeciton 

of  human  chorionic  gonadotrophin  (HCG)  on  day  10-11,  depending  on  the  response 

(as  measured  by  urinary  oestrogen  levels).  The  following  table  indicates  the 

timing  of  ovulation  in  such  patients  following  the  HCG  injection. 

TABLE  I 

Hours  after  HCG  No.  of  patients       No.  ovulated 

injection 

29-31 59 1 

31-35 59 2 

35-37 5 1 

37-381 7 3 

40-44 

9* 

6* 

*  Data 

from  Australian  study 

R.V.S.  Conment  The  overlapping  categories  in  column  1  are  a  curious  error, 

repeated  in  other  tables  to  follow.  I  may  have  made  a  mistake  in  column  2. 

The  eggs  were  recovered  from  the  unruptured  follicle  and  placed  immediately 

in  Tyrodes'  solution,  to  which  spermatozoa  were  added  inmediately  afterwards. 

Fertilization  occurred  in  90-100%  of  cases.  Spermatozoa  were  normally  added 

within  2-3  minutes  of  the  recovery  of  the  egg  from  the  follicle. 

The  problems  of  in  vitro  fertilization  were  solved  5  years  ago  and  the 

techniques  published.  They  have  remained  relatively  unchanged  since  then. 



For  culture  purposes,  we  have  concentrated  on  Ham's  FIO  medium  +  the 

patient's  own  serum. 

The  fertilized  egg  grew  well  in  culture  in  such  a  medium,  and 

developed  normally  to  the  blastocyst  stage.     But  the  zona  pellucida  usually 

remained  intact,  and  prevented  the  blastocyst  from  "hatching".     However, 

sometimes  hatching  would  occur  spontaneiously  in  culture,  and  the  embryos 

would  grow  for  9  days,  by  which  time  they  had  expanded  to  2-3  times  the 

size  of  the  zona.       Equipped  with  this  knowledge,  it  was  decided  to  apply 

the  technique  clinically,  attempting  to  reimplant  embryos  from  the  8  cell 

to  the  blastocyst  stage. 

The  problems  now  were  vhen  and  how  should  one  do  the  reimplantation, 

and  when  could  one  say  that  the  embryo  was  growing  normally  or  abnormally 

in  culture?    Growth  curves  were  therefore  established  for  25  "normal"  embryos 

in  culture.     (A  graph  was  shown  at  this  point).     The  extremes  of  the  normal 

curve  in  culture  were  as  follows: 

TABLE  2 

Stage  of  embryo  Mean  age  at  this  stage  Age  at  which  95%  of 
of  development  embryos  were  at  this  stage 

2  cell  35  hours  46  hours 

Early  blastocyst  112.7  hours  132  hours 

If    n  embryo  did  not  grow  normally,  as  judged  by  this  curve,  it  was 

not  reimplanted. 

For  in  vitro  fertilization  and  embryo  transfer,  patients  were  accepted 

only  up  to  the  age  of  about  40  (Earlier,  Steptoe  had  said  they  were  all 

under  36). 

Contrary  to  the  experience  in  farm  animals,  it  was  decided  to  reimplant 

the  embryos  trans -cervi cal ly,  not  trans-abdominally.     The  following  were 

the  preliminary  results: 



TABLE  3 

Treatment  for  induction    Treatment  in  luteal    No.  of    No.  of  Conceptions 

of  ovulation 

phase patients 

HMG/HCG 

HMG/HCG 

HMG/HCG 

HMG/HCG 

HMG/HCG 

Repeated  injections 

of  HCG 

Repeated  injections 

of  HCG  +  Progesterone 

Repeated  injections 

of  HCG  +  Primolut 

Repeated  injections 

of  HCG,  Progesterone 

and  Primolut 

13 

9 

16 
10 

0 

0 

2  )1  ectopic 

)1  HCG  fell, 
) foil  owed  by 

T  )abortion 

'  ) 

HMG/HCG Clomiphene 3 0 

HMG/HCG Bromocryptine 

12 

0 

HMG/HCG  + 0 2 0 

Clomiphene 

Normal  cycle  + Repeated  injections 7 0 

HCG of  HCG  +  Progesterone 

77 

These  results  were  very  disappointing,  and  it  was  concluded  that  the 

principal   difficulty  lay  in  abnormalities  in  the  luteal  phase  following 

induction  of  follicular  development  with  gonadotrophins.     Studies  were  also 

carried  out  on  the  steroid  concentrations  in  follicular  fluid,  measuring  8 

different  steroids.     A  computer  was  used  to  plot  dendograms.     In  normal  follicles, 

it  could  be  shown  that  those  which  were  destined  to  ovulate  contained  high 

concentrations  of  progesterone  and  oestradiol-17B,  whereas  non-ovulatory 

follicles  contained  low  concentrations.     Following  stimulation  with  HMG  and 

HCG,  the  follicular  steroid  patterns  were  bizarre.      It  seemed  that  the 

higher  the  oestrogen  concentrations,  the  shorter  the  luteal   phase,  and  many 
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patients  had  only  9  day  luteal  phases.  So  it  was  decided  to  abandon 

gonadotrophi c  stimulation  of  follicular  development, and  concentrate  on  normal 

follicles  in  the  natural  cycle. 

R.V.S.  Comment  In  view  of  the  high  success  rate  achieved  by  many  investigators 

who  have  used  exogenous  gonadotrophi ns  and/or  Clomiphene  to  obtain  pregnancies 

in  anovulatory  women,  Edwards  and  Steptoes  failures  are  unexpected.  It  would 

be  surprising  if  abnormal  follicular  development  or  a  deficient  luteal  phase 

were  the  true  explanation  for  their  lack  of  success.  One  wonders  why  two 

of  the  pregnancies  which  were  detected  by  HCG  levels  failed  to  go  to  term. 

One  hardly  needs  a  computer  to  tell  from  the  steroid  pattern  whether  a  follicle 

is  likely  to  be  ovulatory  -  the  differences  in  steroid  and  gonadotrophi n 

concentrations  are  quite  obvious,  as  has  been  shown  by  the  detailed  studies 

by  Dr  K.P.  McNatty,  working  in  Edinburgh  and  latterly  in  Harvard. 

If  one  is  to  exploit  normal  follicular  development,  it  is  essential 

to  be  able  to  predict  the  time  of  impending  ovulation.  The  LH  surge  in 

urine  offers  an  appropriate  test  system,  provided  that  one  can  establish  the 

time  interval  from  the  beginning  of  the  LH  surge  to  the  time  of  ovulation. 

The  time  from  the  injection  of  HCG  to  ovulation  was  shown  to  be  about  38  hours, 

and  from   the  endogenous  LH  rise  to  ovulation  iout  21-36  hours. 

TiisTv  v^as  a  need  to  develop  a  simple  laboratory  test  for  urinary 

LH  concentrations,  and  the  best  was  found  to  be  the  Japanese  Higonavis  kit, 

which  is  a  haemaggluti nation  inhibition  assay.  It  was  shown  to  correlate  quite 

well  with  a  radioiimunoassay  (RIA),  and  on  occasions  predicted  the  LH  rise  when 

the  RIA  failed  to  do  so. 

Work  on  detection  of  the  LH  surge  commenced  in  November  1977,  with  the 

following  results: 



TABLE  4 

Description  of  LH  surge  Number  of  patients 

No  surge  detected  6     ) 
) 

Surge  probably  missed  ^     ̂     11  failures 

Surge  probably  early  3     ) 

Surge  successfully  detected  68 

The  next  problem  was  to  decide  when  to  recover  the  oocyte  in  relation 

to  the  time  of  onset  of  the  surge.     There  may  be  some  circadian  rhythmicity 

in  the  timing  of  the  LH  surge  in  women,  since  during  the  months  of  November- 

February  it  seemed  to  occur  most  conmonly  between  0600-1200  hrs. 

Steroid  concentrations  were  used  to  distinguish  between  ovulatory  and 

non-ovulatory  follicles,  according  to  the  following  criteria. 

TABLE  5 

Mean  steroid  concentrations  in  follicular 
fluid,   ng/ml 

Oestradiol-17B  Progesterone    Androstenedione 

Ovjlatory  follicles  1163  16208  28 

Non-ovulatory  follicles  29.7  30.2  213 

42  patients  were  shown  to  have  a  single  ovulatory  follicle,  and 

3  patients  had  two  ovulatory  follicles. 

The  following  table  shows  the  time  interval   between  the  onset  of  the  LH 

surge  and  laparotomy  in  relation  to  egg  recovery: 

TABLE  6 

Time  from  LH  surge 
No. 

of  foil- 

icles 
No. 

with 
a No, 

.  with 

to  laparoscopy follicular 

egg 

no 

egg 

recoverable 

15-18  hrs 9 7 2 

18-21  hrs 12 9 3 

21-24  hrs 14 12 2 

24-27  hrs 19 

14 

5 

27-30  hrs 5 2 3 

30-35  hrs 6 
65 

1 45 

_5
 

20 
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Of  the  45  eggs  recovered  44  were  preovulatory  oocytes.  Following  in 

vitro  fertilization,  34  started  to  cleave,  and  32  reached  the  8  cell  stage 

(this  is  somewhat  less  than  the  90-100%  fertilization  rate  claimed  by 

Dr  Edwards  earlier  in  the  talk). 

It  was  reckoned  that  it  took  Dr  Steptoe  80  seconds  to  expirate  an 

egg  from  the  follicle,  and  within  a  further  60  seconds,  sperm  had  been  added 

to  it,  and  it  had  been  placed  in  the  incubator. 

The  next  problem  was  that  of  the  best  stage  of  egg  development  for 

transfer.  Three  8  cell  transfers  were  carried  out  initially,  and  one  resulted 

in  a  pregnancy.  But  after  a  total  of  8  such  transfers,  no  further  pregnancies 

were  produced.  A  third  series  of  7  or  8  transfers  were  then  carried  out, 

again  without  success. 

On  reviewing  the  evidence,  it  seemed  that  the  first  success  resulted  from 

a  transfer  carried  out  at  midnight,  and  the  second  success  resulted  from  a 

transfer  at  10  p.m.  Edwards  then  found  published  evidence  for  a  diurnal 

rhythm  in  progesterone  concentrations  in  animals,  and  thought  this  might 

explain  his  results  in  the  human. 

R.V.S.  Comments  From  what  one  knows  about  time  lags  in  mechanisms  of  hormone 

action^  duration  of  receptor  binding  etc.,  this  seems  highly  speculative. 

It  was  therefore  decided  to  embark  on  a  4th  series  of  transfers, 

all  carried  out  at  night.  This  resulted  in  two  pregnancies.  In  all 

the  failures,  there  was  no  evidence  (e.g.  urinary  HCG)  of  any  pregnancy 

having  even  been  initiated. 

In  summary,  32  reimplantations  of  fertilized  eggs  gave  4  pregnancies. 

The  results  are  sumnarised  in  Table  7, 
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TABLE  7 

No.  of  transfers No.  of 
Poor 

fertilized  egg  to  uterus  Pregnancies  technique? 

Morning  7  0  3 

Early  afternoon  4  0  2 

Late  evening  21  4  7 

Reviev/ing  the  previous  HMG/HCG  series,  a  similar  trend  for  greater  success 

at  night  is  evident: 

TABLE  8 

HMG/HCG  stimulation 

Time  of  transfer 

of  fertilized  egg  to  uterus 

Morning 

Early  afternoon 

Late  evening 

No.  of No.  of Poor 

transfers 
pregnancies 

technique? 

8 0 1 

6 0 2 

12 3 2 

The  results  were  also  analysed  by  the  stage  of  the  embryo  at  the 

tiisie  of  transfer. 

TABLE  9 

Stage  of  embryo at No.   of Pregna 

nt 

Not Pregnant 
Poor 

transfer transfers technique? 

5-8  cells 6 0 6 (2) 

8  cell 17 2 14 2 

16  cell 8 2 5 0 

Morula 1 0 1 0 

32 
26 

In  the  HMG/HCG  series,  one  egg  was  at  the  8  cell  stage  and  two  were 

blastocysts  at  the  time  of  transfer. 
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Sumnarizing  their  results  on  oocyte  recovery  and  in  vitro  fertilization 

followed  by  transfer  in  unstimulated  donors: 

TABLE  10 

No.  of  patients  adnitted  to  study  79 

No.  of  patients  sent  home  11 

No.  of  patients  undergoing  laparoscopy  68 

No.   rejected  because  of  adhesions  3 

No.  with  no  ovulatory  egg  recovered  *  9 
through  erros  of  assessment  of  LH  surge 

No.  in  whom  an  egg  could  not  be  recovered  from  11 

from  follicle  aspirate 

Failure  to  fertilize  egg  in  vitro  10 

Failure  of  fertilized  egg  to  cleave  3 

Failure  of  transplanted  egg  to  implant  28 

Pregnancies  4 

At  this  point,  the  story  was  again  taken  up  by  Dr  Steptoe 

Although  they  had  tried  surgical   transfer  of  the  fertilized  egg,  they  concluded 

that  the  non-surgical   approach  was  simplest  and  best.     The  technique  was  very 

similar  to  that  used  for  artificial   insemination.     A  1.4  nm  dia  cannula  was 

used.     Steptoe  stressed  the  need  for  a  special   theatre,  used  only  for  this 

type  of  operation,  with  strictest  sterile  precautions,  and  a  laboratory 

immediately  adjacent  to  the  operating  theatre.     It  was  necessary  to  monitor 

pregnancies  by  ultrasound  and  amniocentesis  for  fetal   karyotype  and  alpha- 

fetoprotein  (AFP).     In  the  3  pregnancies  that  had  been  so  monitored,  AFP 

levels  were  normal . 

In  the  case  of  Mrs  Brown,  she  had  developed  pre-eclamptic  toxaemia 

and  there  had  been  bouts  of  fetal   tachycardia.       Pregnancy  had  been  monitored 

by  human  placental   lactogen  and  oestriol.       Amniocentesis  had  revealed 

a  fetus  with  46  XY  karyotype.     Since  the  L/S  ratio  in  amniotic  fluid  was 



n. 

elevated  (Lecithin/Sphingomyelin)  a  Caesarean  section  was  perfonned  at  38J 

weeks.  The  baby  weighed  5  lbs  12oz,  and  no  abnormalities  were  detected  in 

over  40  tests.  The  baby  now  weighs  18  lbs  6  months  after  birth.  The  placenta 

was  normal . 

The  second  pregnancy  was  achieved  in  a  woman  with  a  history  of  infertility 

during  2  marriages.  She  was  operated  on  for  diseased  tubes,  and  referred  to 

Dr  Steptoe,  but  then  left  the  country.  She  returned  to  him  several  years 

later,  in  1977.  Following  embryo  transfer,  she  had  a  threatened  abortion  7 

weeks  later,  and  finally  aborted  at  10  weeks.  The  embryo  was  karyotyped,  and 

was  found  to  be  69XXX.   It  was  not  possible  to  determine  from  banding  studies 

whether  the  extra  autosomal  set  was  maternally  or  paternally  derived. 

R.V.S.  Comment   During  in  vitro  fertilization,  the  oocyte  is  exposed  to  very 

large  numbers  of  spermatozoa  relative  to  those  found  in  the  fallopian  tube 

in  vivo.  Thus  there  may  well  be  an  increased  risk  of  dispermic  fertilization 

leading  to  triploidy.  This  was  not  mentioned  by  Edwards  or  Steptoe. 

The  third  pregnancy  was  achieved  in  a  woman  at  the  third  attempt.  On 

th-^ -"irst  occasion,  the  operation  was  perfonned  too  late  for  oocyte  recovery. 

On  !"•?  second  occasion,  an  oocyte  was  recovered,  fertilized,  and  it  cleaved, 

but  r".   pregnancy  occurred  following  transfer.  On  the  third  occasions,  she 

became  pregnant.  On  amniocentesis,  the  fetus  was  shown  to  be  46  XY  with 

a  large  Y  chromosome  and  an  abnormal  D  chromosome.  Both  of  these  anomalies 

were  also  found  to  be  present  in  the  father.  The  mother  aborted  at  20J  weeks. 

The  infant  was  born  alive,  but  it  died  after  2  hours.  It  weighed  200  g, 

was  18  cms  crown-runp  length.  No  abnormality  could  be  detected  at  autopsy 

in  either  the  baby  or  its  placenta. 

The  fourth  pregnancy  occurred  in  a  woman  at  the  second  attempt.  Amniocentesis 

showed  a  46  XY  karyotype.  There  was  premature  rupture  of  the  membranes  at 

34  weeks,  and  the  woman  went  into  labour  at  36  weeks  and  was  delivered  of 

a  normal  male  infant  weighing  51bs  12oz  whom  she  is  breast  feeiding.  He  i<^ 

doing  well . 
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Dr  Steptoe  concluded  his  talk  by  saying  that  this  new  technique  offered 

real  hope  for  those  suffering  from  pelvic  inflatimatory  disease. 

After  prolonged  applause  from  the  400  people  in  attendance  at  this 

private  meeting,  from  which  the  press  was  excluded,  Drs  Edwards  and 

Steptoe  answered  questions  from  the  audience. 

Q.  What  precautions  do  you  take  to  avoid  ectopic  pregnancy?  Do  you  put  a 

clip  on  the  tubes,  or  remove  them?  And  what  volume  of  fluid  is  used  to 

transfer  the  embryo? 

P.C.S.  Cornual  diathermy  is  used  to  occlude  the  tubes.  The  embryo  is 

transferred  in  0.07  ml  of  medium,  and  the  pipette  is  checked  afterwards 

to  see  that  the  embryo  is  not  left  behind.  A  single  cannula  is  used,  with 

the  embryo  in  the  distal  2  cms. 

Q.  Is  fresh  or  frozen  semen  used? 

R.G.E.  Fresh  semen,  collected  just  before  laparoscopy.  We  have  not  tried 

to  clean  up  the  semen,  but  this  might  be  desirable  if  there  are  many 

dead  sperm  present.  Published  techniques  are  available. 

Q.  Does  aspiration  of  the  oocyte  interfere  with  luteinisation  of  that  follicle 

and  subsequent  function  of  the  corpus  luteum? 

R.G.E.  Aspiration  does  not  impair  luteinisation  much.  When  normal  follicles 

are  aspirated,  the  luteal  phase  is  always  the  normal  12-15  days. 

0.  Would  it  be  possible  to  remove  the  oocytes  and  freeze  them,  and  then 

fertilize  them  later? 
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R.G.E.    (Did  not  really  answer  the  question).     Some  preliminary  attempts  have 

been  made  with  Dr  Whittingham  to  freeze  embryos,  but  they  have  been  unsuccessful 

so  far,  and  the  embryos  are  too  precious  to  experiment  with. 

Q.   Is  it  necessary  to  capacitate  the  sperm,  and  what  concentration  of  sperm 

is  used  for  in  vitro  fertilization? 

R.G.E.  The  sperm  are  just  incubated  with  the  egg;     the  capacitation  change 

occurs  spontaneously.     Sperm  probably  take  3  hours  to  become  capacitated. 

The  seminal  plasma  is  removed  by  two  washes,  with  mild  centrifugation. 

The  sperm  are  then  resuspended  in  a  good  medium.     The  sperm  should  remain 

motile  for  3  days  in  culture.     One  starts  with  10     sperm/ml,  but  may  dilute 

them  down  3-4  fold  for  the  in  vitro  fertilization. 

Q.  What  stage  is  the  egg  at  recovery,  what  medium  is  it  in,  and  at  what 

temperature  is  it  cultured? 

R.G.E.  The  methods  are  standard.     Tyrodes  or  Earles  solution  is  used,  plus 

serum.     After  18  hours,  when  pronuclear,  it  is  transferred  to  Ham's     FIG 

+  155K  of  the  patient's  own  serum;     it  is  gassed  with  S%  CO2,  5%  O2,  90%  H^. 

On  recovery  the  eggs  are  in  late  anaphase  or  telophase  with  the  first  polar 

body. 

Q.   Why  do  you  think  transfer  at  night  is  less  stressful? 

R.G.E.   I  believe  that  there  is  animal   evidence  to  support  this  concept  of 

a  diurnal   rhythm.     Prolactin  levels  are  normal.     I  can't  really  explain  why 

it  seems  best. 

Q.   Have  eggs  been  put  in  earlier  than  at  the  8  cell   stage?     Wouldn't  the 

success  of  Estes'    Operation   (grafting  ovary  into  uterine  lumen)  suggest  this 

might  be  useful? 
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R.G.E.     The  reported  successes  of  Estes'  Operation,  especially  the  earlier 

German  reports,  should  be  viewed  with  suspicion,  according  to  a  recent  review 

by  Dr  C.E.  Adams. 

Q.  How  many  attempts  would  you  be  prepared  to  make  in  one  patient? 

P.C.S.  Keep  on  trying  every  2  months  until   she  become  pregnant. 

Q.   On  what  day  of  the  cycle  does  implantation  normally  take  place? 

R.G.E.  All  our  results  relate  to  the  day  of  the  LH  surge,  not  the  day  of  the 

cycle.  16  cell  or  morula  probably  best  stage  to  transfer.  Probably  implants 

6-7  days  after  LH  surge. 

Q.   Is  any  re-buffering  of  the  Ham's  medium  necessary?     And  if  Vets  can  carry 

out  these  procedures  in     unhygenic  surroundings,  why  can't  the  procedure 

be  carried  out  in  any  ordinary  hospital? 

P.C.S.     The  Ham's  medium  is  gassed  with  the  5%  CO^j  5%  O2,  90%  Np  mixture. 

The  cultured  embryo  is  reimplanted  rapidly,  using  its  own  culture  medium 

as  vehicle.     If  any  infection  is  present,  fertilization  will   not  occur. 

Infected  semen  is  a  problem. 

Q.   Do  you  only  operate  on  primi parous  women? 

P.C.S.   No,  we  accept  multi parous  women  too. 

Q.  What  guidance  would  you  give  for  selection  of  patients? 

P.C.S.  We  don't  like  them  to  be  over  36. 

Q.  Are  there  any  more  pregnancies  on  the  way  that  you  have  not  told  us 

about? 



15. 

P.C.S.  No.  The  work  ceased  in  August  1978  and  we  have  no  facilities,  but 

are  hoping  to  have  a  hospital  of  our  own  where  we  can  treat  both  private 

and  National  Health  Service  patients.  Initially  we  would  hope  to  treat  about 

10  per  week. 

This  concluded  the  meeting.  Drs  Edwards  and  Steptoe  left  to  a  standing 

ovation. 

R.V.S  Comment   It  is  interesting  that  there  was  no  conment  or  questioning 

about  risks,  ?nd  absolutely  no  adverse  criticism  of  the  investigators.  But  if 

one  looks  critically  at  the  results,  the  success  rate  is  not  high,  and  abnormal 

pregnancies  have  been  produced.  If  both  the  gonadotrophin-induced  and  the 

normal  cycles  are  combined,  only  2  out  of  7  detected  pregnancies,  based  on  a 

positive  urinary  gonadotrophin  titre,  resulted  in  temi  live  births.  In  the 

talk,  Edwards  suggested  that  the  triploid  abortus  might  have  been  related  to 

advanced  maternal  age,  although  there  is  no  evidence  that  triploidy  is 

ruiated  to  either  maternal  or  paternal  age. 

In  retrospect,  one  wonders  how  it  was  possible  to  justify  this  procedure 

to  wcxnen  initially,  without  any  assurance  that  it  would  work.  Was 

it  icasonable  to  carry  out  the  surgical  procedures  involved  in  the  absence 

of  jny  knowledge  about  the  normality  of  any  embryos  that  might  result  from  it? 

Has  the  woman  who  had  the  20  week  abortion  benefitted  from  such  an  experience? 

iior  the  future  there  can  be  little  doubt  that  many  clinicians  will  attempt 

to  carry  out  these  procedures  regardless  of  whether  or  not  the  U.S.  and  U.K. 

Governments  make  funds  available  for  research  in  the  field.  Perhaps  it  will 

become  another  Christian  Barnard  situation.  '%  must  applaud  the  perseverance 

of  the  investigators  and  their  technical  achievement,  even  if  we  have 

misgivings  about  their  ethical  approach  to  their  patients.  In  the  wave  of 

professional  euphoria  that  follows,  andsnurtedon  by  the  potential  financial 
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rewards  in  return  for  a  relatively  minor  outlay  in  expenditure,  many  people 

will  try  to  follow  in  Edwards  and  Steptoe's  footsteps.     But  the  relatively  high 

failure  rate  may  gradually  cool   both  public  and  professional  enthusiasm, 

and  problems  of  litigation  in  the  event  of  an  abnormal  pregnancy  or 

an  accident  during  amniocentesis,  may  provide  a  further  disincentive.     In  the 

meantime,  there  is  unquestionably  a  need  for  a  careful,  step-by-step 

scientific  appraisal  of  the  risks,  benefits,  and  causes  of  failure  of  the 

whole  procedure.     It  should  be  possible  to  design  such  studies  without  raising 

ethical   objections.     We  need  to  know  a  great  deal  more  about  the  normality  or 

otherwise  of  embryos  conceived  in  vitro  before  we  can  with  impunity  transfer 

them  to  the  uteri  of  willing  recipients  who  desparately  want  to  have  a  normal 

baby. 

(U>^ 
"3o^  X<{^   («17^. 

I  have  p.w^ared  this  sutimary  from  notes  that  I  made  at  the  meeting,  but  there 

may  be  minor  errors  in  it,  especially  in  the  Tables.       However,  I  think 

I  could  vouch  for  the  accuracy  of  Table  10,  and  also  for  all  the  major  facts 

presented. 
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CORRESPONDENCE  WITH  PATRICK  STEPTOE  AND  R.G.  EDWARDS 





DEPARTMENT  OF  HEALTH,   EDUCATION.  AND  WELFARE 

OFFICE  OF  THE  SECRETARY 

WASHINGTON,  D.C.     20201 

ETHICS  ADVISORY  BOARD 
Westwood  Building,   Room  125 
5333  Westbard  Avenue 
Bethesda,   Maryland    20016 

October  30,   1978 

Dr.  Robert  G.  Edwards 
Mr.  Patrick  C.   Steptoe 
Oldham  and  District  General  Hospital 
Rochdale  Road 
Oldham,   Lancashire  OLl    2JH 
England 

Dear  Dr.  Edwards  and  Mr.   Steptoe: 

As  you  know,   the  world  has  watched  with  wonderment  your  remarkable 
accomplishnient  with  in  vitro  fertilization.    To  many  women  like  Mrs, 
Brown,  your  work  brings  great  hope  and  excitement.     To  some,   your 
work  is  a  source  of  moral  and  ethical  concern  and  a  source  of  worry 
about  possible  formes  and  methods  of  reproduction  in  the  future. 

The  Government  of  the  United  States  is  now  faced  with  the  question  of 
whether  to  resume  funding  of  human  in  vitro  fertilization  research. 
The  first  application  for  the  support  of  such  research,   that  of 
Dr.    Soupart  of  Vanderbilt  University  relating  to  research  on  the  fer- 
tiliz<-d  einbryo  prior  to  implanta    on,  has  been  approved  scientifically 
and  is  now  under  review  for  ethical  acceptability.     Others  are  expected 
to  follow,   stimulated  by  your  success. 

The  Honorable  Joseph  Califano,    Secretary  of  the  Department  of  Health, 
Education,  and  Welfare  has  directed  the  HEW  Ethics  Advisory  Board  to 
advise  him  concerning  the  ethical,   legal  and  social  issues  surrounding 
human  in  vitro  fertilization  and  embryo  transfer.     A  roster  of  the  Board 
and  a  copy  of  the  Secretary's  directive  are  enclosed. 

In  early  September  of  this  year.   Dr.   Charles  R.    McCarthy,    Staff  Director 
of  the  Ethics  Advisory  Board,    spoke  to  Mr-.    Steptoe  by  telephone,   first  at 
Oldham  Hospital  and  later  in  Fort  Lauderdale,    rlorida.     He  informed 
Dr.   McCarthy  at  that  time  that  you  intended  to  publish  a  detailed  report 
of  your  research  sometime  around  the  end  of  ID 73  after  wiiich  you  would 
both  be  willing  to  come  to  the  United  States  and  make  a  presentation  to 
the  Ethics  Advisory  Board. 



Page  2  -  Dr.   Edwards  and  Mr.   Steptoe 

The  Ethics  Advisory  Board  has  completed  a  search  and  evaluation  of 
all  of  the  scientific  and  ethical  literature  published  to  date.     However, 
the  most  important  data,   that  which  reflects  your  work  of  the  last  few 
years  culminating  in  the  birth  of  Louise  Brown,   has  been  unavailable 
to  the  Board.     We  are  sure  that  you  fully  appreciate  the  significance 
of  this  data  for  the  deliberations  of  the  Board  which  must  have  as 
complete  an  understanding  as  possible  of  the  scientific,    social,   legal 
and  ethical  issues  involved  in  in  vitro  fertilization  before  making  any 
recomm.endations  to  the  Secretary. 

We  appreciate  the  intense  demands  that  are  being  placed  on  you  at  this 
time.     Nevertheless,   we  hope  that  you  will  agree  to  assist  the  Ethics 
Advisory  Board  by  describing,   either  in  writing  or  in  oral  presentation 
to  the  Board,   more  about  your  research,   what  it  has  established  to 
date,   and  what  may  be  expected  in  the  future. 

The  next  meeting  of  the  Board  will  be  held  on  November  10-11,    1978, 
in  Seattle,  Washington.     After  that,   the  Board  will  meet  in  Washington, 
D.C.  ,   on  January  26-27  or  February  2-3,    1979.     We  would  be  pleased 
if  either  or  both  of  you  could  make  a  written  or  oral  presentation  to 
the  Board  on  one  of  tliose  days. 

Of  course,  the  Board  will  arrange  to  pay  for  your  travel  and  expenses 
plus  a  reasonable  fee  for  your  services. 

We  know  that  you  understand  the  importance  to  science  of  the  Board's 
deliberations  and  the  relevance  of  your  v/ork  to  those  deliberations. 
We  hope  that  you  will  agree  to  help  . 

Sincerely  yours. 

f9ih,QA me ^  C .    G aitli e r ,    J .  D . 
airman 

thics  Advisorv  Board 

Pcp^Q  >^<-^^  1^  -  ^y'^^'t^^^^ 
y/'P  g.'hr,    

liavid  A.    Hamburg,    AI.  D. 
Vice  Chairman 
Ethics  Advisory  Board 



Tel:  Cambridge  (0223)  64131  Physiological  Laboratory Downing  Street 

Uth  November,    1978.  Cambridge CB2  3EG 

Dr.  James  C.  Gaither  and  Dr.  David  A.  Hamburg, 
EthicsvAdvisory  Board, 
Department  of  Health,  Education  and  Welfare, 
Westwood  Building,  Room  125, 
5333  Westbard  Avenue, 
Bethesda,  Maryland  20016, 
U.S.A. 

Gentlemen, 

Thank  you  for  your  letter  of  October  30th,  1978. 
At  the  present  time,  Patrick  Steptoe  is  travelling  away  from  the 
United  Kingdom  and  I  cannot  consult  with  him  about  the  points  raised 
in  your  letter  of  October  30,  until  he  returns.   We  certainly  wish 
to  have  as  many  patients  as  we  can  and  also  to  help  other  doctors  who 
wish  to  introduce  this  method. 

We  intend  to  give  a   scientific  seminar  at  the  Royal  College 
of  Obstetricians  and  Gynaecologists  at  the  end  of  January.   It  is  very 
difficult  for  me  to  travel  away  from  the  United  Kingdom  in  view  of  my  very 
heavy  commitments  here  in  Cambridge,  although  perhaps  Mr.  Steptoe  is  more 
free  to  move.   Perhaps  the  best  thing  to  do  is  for  Mr.  Steptoe  and  I  to  talk 
over  your  letter  on  his  return  and  send  you  a  joint  answer  then. 

Yours  sincerely. 

R.G.  Edwards 



DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 

ETHICS  ADVISORY  BOARD 

WESTWOOD  BUILDING,  ROOM  125. 
C333  WESTBARO  AVENUE 

BETHESOA,  MARYLAND  200t 8 

December  5,  1978 

Mr.  Patrick  Steptoe 
Oldham  and  District  General  Hospital 
Rochdale  Road 
Oldham,  Lancashire  OLl  2JH 

Dear  Mr.  Steptoe: 

We  are  in  receipt  of  Dr.  Edwards'  response  to  our  letter  of  October 
30,  1978  (attached)  indicating  that  he  would  confer  with  you  regarding 

the  possibility  of  your  presenting  data  relating  to  in  vitro  fertiliza- 
tion to  the  Ethics  Advisory  Board  at  its  next  meeting.  We  recognize  the 

great  demands  being  made  on  your  time,  but  are  confident  that  you  under- 
stand how  important  it  is  to  both  scientists  and  infertile  couples  in 

this  country  that  the  Department  of  Health,  Education,  and  Welfare  make 
a  sound  and  knowledgeable  decision  regarding  possible  support  of  research 
involving  human  in  vitro  fertilization.  We  hope  that  your  plans  to  ad- 

dress the  American  Fertility  Society  at  its  meeting  in  San  Francisco 
from  February  3-7  will  permit  you  to  stop  in  Washington  and  meet  with 
our  Board  on  February  2nd  or  3rd, 

As  you  know,  a  major  concern  surrounding  the  application  of  in  vitro 

fertilization  and  embryo  implantat"'on  in  humans  is  uncertainty  regarding 
the  S5 '"ety  and  efficacy  of  the  profedure.  We  believe  you  are  in  a  position to  dispel  some  of  the  uncertainty  ^y  providing  data  regarding  such  matters 
as:  (1)  the  number  laparoscopies  necessary,  on  the  average,  to  produce  a 
fertilized  ovum;  (2)  the  number  of  attempts  at  implantation  generally  re- 

quired before  pregnancy  is  established;  (3)  the  number  of  pregnancies  es- 
tablished which  have,  and  have  not,  gone  successfully  to  term;  (4)  the 

proportion  of  embryos  lost  that  appear  to  have  some  abnormality;  and  (5) 
the  estimated  length  of  time  that  a  v;oman  might  expect  would  be  required 
in  order  to  achieve  a  successful  outcome  using  your  methods. 

The  Board  hopes  very  much  that  you  can  make  this  type  of  information 
available  at  its  February  m.aeting,  and  also  that  you  will  be  able  to  at- 

tend in  order  to  answer  any  further  questions  that  members  of  the  Board 
might  have.  As  might  be  expected,  the  Board  is  most  hesitant  to  formu- 

late final  recommendations  on  this  matter  without  the  information  that 
you  can  provide. 



Page  2  -  Mr.  Steptoe 

As  might  be  expected,  the  Board  is  most  hesitant  to  formulate  final  recom- 
mendations on  this  matter  without  the  information  that  you  can  provide. 

Cordially, 

mes'C.   Gaither,   J.  D. 
airman 

thics  Advisory  Board 

h 

.^^ 

Da vidTA .   Hamburg, i\l.  D. 

Vice  Chairman 
Ethics  Advisory  Board 

A/^ 
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CB2  3EG 

Dr.  James  C.  Gaither  and  Dr.  David  A.  Hamburg, 
Ethics  Advisory  Board, 
Department  of  Health,  Education  and  Welfare, 
Westv/ood  Building,  Room  125, 
5333  V/estbard  Avenue, 

Bethesda,  U-nryland  20016, 
U.S.A. 

Gentlemen, 

I  am  writing  on  behalf  of  Patrick  Steptoe  and  myself  in 
response  to  your  letter  of  30th  October,  1973,  and  your  recent  telephone 
coll. 

We  appreciate  the  situation  now  facing  the  Ethical  Advisory 
Board  and  our  professional  colleagues  in  the  United  States  over  the  furicing 
of  v/ork  on  the  clinical  aspects  of  fertilization  in  vitro  of  human  eggs,  the 
growth  of  embryos,  and  their  reimplantation  into  the  mother.   V/e  feel  strongly 
that  any  ethical  decision  about  such  work  should  be  the  responsibility  of  the 
patient,  the  doctor  and  the  funding  organisation.  V/e  are  highly  diffident 
about  interfering  with  such  a  joint  decision,  especially  in  another  country, 
by  making  a  presentation  to  the  Board. 

We  hove  formed  our  own  opinions  about  the  ethical,  social  and 
clinical  aspects  of  the  work  and  about  the  opportunities  of  future  medicnl 
advances,   V/e  have  no  doubt  about  continuing  our  work  to  help  the  infeitile. 
We  equally  intend  to  develop  our  methods  for  the  reversal  of  sterilisation. 
Tubal  occlusion  could  then  be  used  by  women  to  limit  their  fertility, 
relieving  th=m  of  years  of  steroidal  contraception,  in  the  knowledge  tFiat  they 
could  conceive  another  child  in  the  event  of  remarriage  or  the  death  of  their 
family.   V/e  strongly  believe  that  funds  should  be  made  available  for  this  work 
in  view  of  its  considerable  importance  both  to  the  patients  concerned  and 
for  its  wider  implications  in  community  health. 

We  desire  to  help  the  Board  to  make  their  decision  in  a  different 
manner.   We  nre  fully  nrenired  to  send  all  cooies  of  our  papers  as  the/  are 
published,  and  to  give  advance  notice  of  lectures  dealing  with  our  v/oik.   To 
go  beyond  this  would  place  us  in  a  position  of  publicly  discussing  ethical 
issues  with  other  doctors  and  scientists  in  a   foreign  country  with  its  o.vn 
legal  and  social  system.   V/e  do  not  wish  to  undertake  this  commitment,  for  we 
hove  dealt  fully  in  the  past  with  these  complex  issues  at  numerous  symposia, 
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several  in  the  U.S.A.   Our  participation  in  such  meetings  differs  from 
that  of  other  scientists  and  doctors,  because  for  them  the  issues  are 
abstract  and  impersonal.   Our  situation  is  very  different,  for  v/e  have 
token  our  stand,  defended  it,  and  proceeded  to  bring  it  into  clinical 

practice. 

We  trust  that  you  will  understand  our  position.   Cur  impr&ssion 
is  that  the  Board  wishes  to  obtain  the  basic  information  from  us  on  our 

recent  work,   V/e  will  be  presenting  our  data  at  a  meeting  to  be  held  at 
the  Royal  College  of  Obstetricians  end  Gynaecologists  at  2.15p.m.  on 
January  25th.   G>uld  we  impress  you  to  make  every  effort  to  attend,  for 
the  discussion  v/ill  be  free  and  open  and  you  will  have  every  opportunity 
to  join  in.   We  are  nov/  v/riting  our  papers,  with  the  intention  of  publishing 
as  soon  as  possible  after  the  meeting. 

Yours  sincerely, 

R.G.  Edwards 
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In  Vitro  Fertilization  and  Embryo  Transfer 
Luigi  Mastroianni,  Jr. ,  M.D. 

Department  of  Obstetrics  and  Gynecology 
University  of  Pennsylvania 

School  of  Medicine 

In  vitro  fertilization  of  the  human  egg  and  the  transfer  of  the 

product  of  in  vitro  fertilization  to  the  uterus  represent  two  separate 

and  distinct  issues.   The  latter  has  as  its  purpose,  treatment  of  an  infer- 

tile patient.   The  former  is  designed  to  explore  the  biological,  biophysical 

and  biochemical  events  in  the  human  fertilization  process.   Techniques  to 

achieve  fertilization  in  vitro  (within  a  glass)  have  been  developed  for  egg 

and  sperm  of  several  laboratory  animals.   When  these  observations  have  been 

extended  to  the  human  subject,  such  studies,  not  unexpectedly,  have  raised 

important  ethical  questions.  The  purpose  of  this  presentation  is  to  review 

the  techniques  that  have  been  developed  for  human  in  vitro  fertilization,  to 

evaluate  the  technical  problems  associated  with  these  techniques,  to  consider 

the  experimental  and  therapeutic  purposes  of  such  procedures  and  their  ethical 

implications  and  to  evaluate  the  appropriateness  of  embryo  transfer  at  the 

present  time. 

Technical  Procedures 

Ovum  recovery 

Ovum  recovery  for  in  vitro  laboratory  observations  may  be  carried  out  in 

volunteers  during  the  course  of  a  medically  indicated  abdominal  operation 

(laparotomy)  or  laparoscopy.   Laparoscopy,  a  technique  for  visualizing  the 

abdominal  contents,  involves  placing  a  telescope  through  a  small  incision  in 

the  umbilicus.   It  is  used  extensively  in  evaluating  female  infertility  and 

for  tubal  sterilization. 



The  ovum  is  surrounded  by  specialized  ovarian  cells.   The  structure  which 

contains  the  ovtoih  is  referred  to  as  a  follicle.   During  each  menstrual  cycle 

several  follicles  begin  to  "mature."  The  cells  surrounding  the  ovum  change, 

and  the  ov\im  itself  becomes  surrounded  by  clear  follicular  fluid.   Ten  to 

twelve  follicles  begin  to  ripen  in  this  way  but,  in  the  absence  of  exogenous 

treatment,  generally  only  one  follicle  (more  in  some  cases  of  multiple 

pregnancy)  continues  to  develop  to  full  maturity.   The  remainder  regress  and 

become  non- functional.   Concomitantly  the  ovum,  under  the  influence  of  pitui- 

tary hormones  is  being  prepared  for  fertilization.   This  maturation  process, 

occupies  about  38  hours  and  results  in  a  reduction  in  the  number  of  chromosomes 

to  half,  the  other  half  being  cast  from  the  ovum  within  a  much  smaller  cell, 

the  polar  body.   These  changes  are  prerequisites  for  fertilization  and  there- 

fore proper  timing  of  ovum  recovery  is  critical.   The  in  vitro  fertilization 

rate  is  reduced  substantially  if  the  ovum  is  extracted  from  its  follicle  too 

early  during  this  maturation  process. 

During  laparotomy  or  laparoscopy,  ova  are  aspirated  from  ovarian  follicles 

by  needle  puncture.   They  are  then  placed  in  a  nourishing  liquid  culture  medium. 

There  is  no  evidence  that  removal  of  ova  causes  damage  to  the  ovary.   The  normal 

female  is  endowed  with  four  hundred  thousand  to  five  hundred  thousand  oocytes 

at  birth,  and  thus  there  is  no  danger  of  depleting  the  supply  of  eggs. 

In  some  centers  patient  volunteers  are  pre-treated  with  pituitary  hormones 

(gonadotropins)  in  order  to  obtain  suitably  conditioned  ova  for  fertilization. 

The  use  of  pituitary  hormones  allows  standardization  of  the  menstrual  cycle 

and  simultaneous  maturation  of  several  ova  containing  follicles.   These  hor- 

mones have  been  used  extensively  for  the  induction  of  ovulation  in  infertile 

patients,  and  this  treatment  has  been  responsible  for  occasional  production  of 



ovarian  cysts  and  multiple  births.   Treatment  with  gonadotropins  imposes  a 

slight  additional  risk,  that  of  the  hormonal  treatment  itself,  although  thus 

far  no  complications  have  been  reported  when  it  has  been  used  in  association 

with  ovum  recovery  experiments. 

Ovum  culture  and  insemination 

On  recovery,  oocytes  are  cultured  in  vitro  under  controlled  conditions. 

Semen  is  obtained  by  masturbation.   Spermatozoa  are  separated  from  Che  semen 

by  centrifugation,  and  washed;  measured  amounts  are  placed  in  culture  chambers 

containing  the  oocytes.   In  several  mammalian  species,  spermatozoa  must  be 

conditioned  through  exposure  to  the  female  reproductive  tract  before  they  ac- 

quire the  ability  to  fertilize.   This  conditioning  process,  referred  to  as 

capacitation,  does  not  appear  to  be  as  complicated  or  as  prolonged  in  the  human 

as  in  some  of  the  lower  mammals.   It  can  be  completed  in  vitro,  possibly  through 

exposure  to  the  fluid  recovered  from  the  follicle  (follicular  fluid)  or  to 

special  tissue  culture  solutions.   Conditions  of  culture  are  critical  if  develop- 

ment is  to  proceed  normally,  and  a  proper  balance  of  nutrients  and  carefully 

monitored  temperature  and  oxygenation  are  important. 

Transfer  of  the  fertilized  ovum. 

If  a  cultured  embryo  is  to  be  transferred  to  the  uterine  cavity  for  im- 

plantation, placement  must  be  timed  to  coincide  with  development  of  the  endo- 

metrium (uterine  lining) .   At  present  there  is  no  way  to  be  sure  that  in  vitro 

conditions  are  sufficiently  well  controlled  for  development  not  to  occur  faster 

or  slower  than  would  occur  in  vivo  (in  the  living  body) .   Normally  the  endome- 

trium is  progressively  modified  following  ovulation.   The  endocrinologic  events 

that  occur  following  removal  of  an  oocyte  from  its  follicle  (artificial  ovula- 

tion) are  still  not  completely  understood.   Discrepancy  between  Che  stage  of 

development  of  the  embryo  and  the  level  of  maturation  of  the  endometrium 



could  result  in  a  high  rate  of  implantation  failure.   Development  of  the 

endometrium  to  prepare  it  to  receive  the  embryo  may  be  accomplished  with 

hormonal  treatment.   Steptoe  and  Edwards  have  used  progestins,  synthetic 

hormones,  which  have  an  action  similar  to  that  of  progesterone.  Progesterone 

is  the  hormone  which  is  normally  produced  by  the  ovary  after  ovulation  and 

which  causes  the  endometrium  to  develop  in  preparation  for  implantation  of  an 

embryo.  The  use  of  certain  progestins  in  pregnancy  is  associated  with  an  in- 

creased risk  of  fetal  abnormalities  and  is  not  recommended  by  the  F.D.A.   Pro- 

gesterone itself  has  not,  however,  been  implicated  and  could  easily  be  used 

in  place  of  its  synthetic  counterpart. 

Experimental  and  therapeutic  purpose  of  human  in  vitro  fertilization 

In  vitro  fertilization  of  the  human  ovum  will  allow  insight  into  the 

human  fertilization  process.  The  potential  clinical  use  of  the  technique  with 

subsequent  embryo  transfer  is  a  separate  and  more  demanding  issue.   Since  fer- 

tilization, on  the  one  hand,  and  transfer  of  the  product,  on  the  other,  involve 

risks  of  a  different  order  of  magnitude,  the  experimental  and  therapeutic  pur- 

poses of  each  are  best  considered  separately. 

In  vitro  fertilization  and  culture 

Since  fertilization  occurs  in  the  fallopian  tube  (the  conduit  between  the 

ovary  and  the  uterus),  the  process  is  inaccessible  and  can  be  observed  and 

evaluated  best  in  vitro.   Although  animal  models  are  useful  in  establishing 

important  basic  knowledge,  one  cannot  confidently  make  inferences  from  the 

laboratory  animal  to  Homo  sapiens.   Fertilization  differs  even  among  closely 

related  laboratory  species.   Underatnading  of  human  fertilization  could  result 

in  development  of  systems  for  evaluation  of  human  infertility  or  for  more  ef- 

ficient methods  of  conception  control.   Examples  of  how  in  vitro  fertilization 

could  be  used  are  considered  below. 



1.  The  effectiveness  of  antifertility  agents  could  be  tested  in  vitro.   In 

this  way  medications  could  be  initially  evaluated  without  subjecting  a  patient 

to  the  effects  of  an  untried  drug. 

2.  The  in  vitro  system  could  be  used  to  evaluate  the  fertilizability  of  ova 

of  patients  with  infertility  and  to  assess  the  structural  and  biochemical  nor- 

mality of  the  conceptus  in  patients  who  have  had  repeated  spontaneous  abortion. 

3.  The  effect  of  noxious  agents,  or  teratogens,  on  the  human  conceptus  (product 

of  conception)  could  be  evaluated  in  vitro.   Such  a  screening  system  is  much 

needed. 

4.  In  vitro  ovum  culture  and  fertilization  is  useful  for  genetic  studies  in 

order  to  understand  the  mechanisms  behind  the  production  of  such  conditions  as 

Down's  syndrome  (mongolism).   Knowledge  gained  from  such  experimentation  could 

lead  to  the  development  of  methods  to  predict  or  prevent  such  unfortunate  con- 

sequences of  defective  reproduction. 

5.  The  recently  fertilized  ovum  is  a  totipotential  cell  and  in  vitro  culture 

systems  could  be  used  to  advance  our  understanding  of  normal  and  abnormal  cell 

growth  and  differentiation. 

Laboratory  procedures  for  human  in  vitro  fertilization  and  ovum  culture 

involve  no  significant  risk  to  the  donors  of  ova  and  spermatozoa.   The  pivotal 

issue  relates  to  the  status  of  the  in  vitro  created  embryo.   Does  the  embryo 

constitute  new  human  life,  and  if  so  is  the  experimenter  responsible  for  its  in- 

evitable demise?  The  purposes  for  which  the  experiments  are  deisgned  clearly 

involve  cessation  of  culture  with  observations  on  the  embryo  from  the  one-cell 

stage  through  the  blastocyst  at  six  to  seven  days. 

Embryo  transfer 

Following  in  vicro  fertilization  and  culture,  the  ovum  may  be  transferred 

to  a  recipient  uterus  for  implantation.   The  obvious  practical  application  of 



this  technology  is  to  obviate  the  necessity  of  a  functional  fallopian  tube. 

This  approach  may  offer  the  only  hope  of  having  a  child  for  patients  with 

absent  or  severely  damaged  tubes. 

Ovxjm  donor  treatment — removing  an  ovum  from  a  female  donor,  fertilizing 

with  a  husband's  spermatozoa,  and  returning  it  to  his  wife,  whose  eggs  are 

defective  (genetically  abnormal  or  damaged  by  disease)  or  absent — has  also 

been  suggested.   The  male  counterpart  of  this  procedure  is  artificial  insemina- 

tion using  a  donor's  specimen.   In  the  latter  the  wife  has  normal  ova  and  the 

husband  has  absent  or  defective  spermatozoa.   An  extension  of  this  approach  is 

the  transfer  of  the  in  vitro  produced  embryo  to  the  uterus  of  a  surrogate 

mother.   This  would  allow  an  ovum  donor  with  a  diseased  or  absent  uterus,  or 

one  who  is  unable  or  unwilling  to  proceed  through  pregnancy,  to  procreate 

without  actually  bearing  a  child. 

For  embryo  transfer,  in  contrast  to  in  vitro  fertilization  experiments 

without  transfer,  one  is  obliged  to  consider  a  complex  risk-benefit  ratio.   The 

questions  asked  by  the  experimenter  center  about  the  risk  to  the  mother  (in  the 

procedure  itself),  and  the  benefits  to  her  (a  successful  pregnancy),  as  well  as 

the  risk  to  the  fetus  (possibility  of  deformity). 

The  risk  of  returning  an  in  vitro  fertilized  embryo  to  the  uterus  must  be 

scrutinized  with  great  care.   Although  animal  evidence  that  offspring  are  normal 

does  not  completely  guarantee  that  theprocedures  would  work  equally  well  in  the 

human,  just  as  with  other  clinical  treatments,  extensive  work  in  the  laboratory 

animal  should  be  a  necessary  requisite  before  proceeding  with  clinical  trials. 

Statistically  valid  proof  in  animals  that  present  techniques  predictably  produce 

normal  offsping  has  not  as  yet  been  presented.   Successful  uterine  transfer  of 

in  vitro  fertilized  ova  has  been  accomplished  in  only  two  laboratory  species. 



Successful  experiments  have  not  been  carried  out  in  the  monkey,  whose  ova 

are  apparently  more  difficult  to  fertilize  in  vitro  than  are  human  ova.   For 

this  reason  some  of  the  commonly  used  laboratory  monkeys,  including  the  Rhesus 

monkey,  may  not  be  appropriate  experimental  models  for  this  work.   The  Rhesus 

monkey  has  however,  provided  recent  information  that  embryo  transfer  of  in  vivo 

fertilized  embryos  can  be  carried  out  at  a  relatively  early  stage  in  develop- 

ment, far  sooner  than  would  be  predicted  based  on  observations  on  the  timing  of 

normal  transfer  of  eggs  from  the  fallopian  tube  to  the  uterus.   This  suggests, 

then,  that  it  may  be  practical  to  culture  the  embryo  for  a  relatively  short 

period  of  time  in  vitro  fertilization,  perhaps  as  short  an  interval  as  36  hours, 

prior  to  transfer  to  the  uterus.   Culture  systems  become  increasingly  complicated 

with  increasing  embryonal  age  and  if  the  embryo  can,  in  fact,  be  transferred 

successfully  at  the  four-cell  stage,  the  possibility  of  damage  would  be  reduced 

substantially.   The  availability  of  rapidly  carried  out  determinations  for  LH 

(Luteonizing  Hormone  from  the  pituitary)  levels  now  allows  more  accurate  timing 

of  ovum  recovery  in  patients  who  are  not  treated  with  exogenous  hormones,  in- 

creasing the  possibility  of  successful  in  vitro  fertilization.   Such  new  facets 

bring  us  closer  to  the  time  when  it  will  be  reasonable  to  offer  this  therapeutic 

modality  to  infertile  patients.   Prior  to  proceeding  in  the  United  States,  in 

my  opinion,  additional  extensive  studies  in  laboratory  animals  should  be  en- 

couraged so  that  we  can  have  a  statistically  valid  indication  of  the  normality 

of  fetuses  produced  folloiwng  uterine  transfer  of  in  vitro  fertilized  eggs. 

Experiments  designed  to  illucidatE  the  events  associated  with  human  fertilization 

present  yet  another  dimension,  however,  and  these  are  to  be  encouraged.   Evalu- 

ation of  the  genetic  characteristics  of  invitro  produced  embryos  would  also 

provide  useful  information  on  which  a  decision  as  to  whether  or  not  to  proceed 

with  actual  transfer  could  be  based. 
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INTRODUCTION  &  BACKGROUND 

The  purpose  of  this  report  is  to  summarize  and  identify  the  present 

status  of  techniques  applicable  to  in  vitro  fertilization  of  mammalian 

ova  with  a  particular  reference  to  nonhuman  primates.  Estimates  will  be 

made  of  the  potential  and  need  for  development  of  nonhuman  primate  in 

vitro  fertilization  techniques. 

Reports  of  the  practicability  of  in  vitro  fertilization  have  appeared 

in  the  scientific  literature  since  1893  when  Onanoff  reported  in  vitro  fer- 

tilization in  the  rabbit  and  guinea  pig  with  fertilized  ova  cleaving 

to  the  8-cel 1  stage.  Onanoff  also  claimed  that  fertilization  followed 

intraperitoneal  insemination,  a  technique  more  recently  reinvestigated 

for  use  in  the  rabbit  (Hadeck,  1958;  Mroueh  &  Mastroianni ,  1966)  and  primate 

(Van  Pelt,  1970).  As  early  as  1930  a  reported  technique  for  in  vitro 

fertilization  of  rabbit  ova  was  used  to  investigate  the  possibility  of  cross- 

species  fertilization  (Yamane,  1930;  Krasovskaya,  1935),  a  concept  which 

is  being  revived  (e.g.  Hanada  &  Chang,  1976;  Yanagimachi  et  al.,  1976), 

using  denuded  ova.  There  were  other  claims  in  the  1930s  of  in  vitro 

fertilization  of  rabbit  ova  where  the  workers,  as  in  all  instances  cited 

thus  far  prior  to  I960,  made  no  attempt  to  control  the  temperature  of  the  gametes 

during  manipulation,  or  to  use  "capacitated"  sperm.  Of  claims  for  fer- 

tilization in  vitro  made  prior  to  the  independent  discovery  in  1951,  by 

Austin  and  Chang,  of  capacitation,  only  one  (Smith,  1951)  seems  possibly 

valid.  Smith  incubated  ova  with  ejaculated  sperm  in  the  presence  of 

tubular  mucosa  and  serum  at  37°C,  conditions  under  which  some  sperm  might 

be  capacitated  in  vitro  and  fertilization  ensue. 

The  description  of  capacitation  provided  an  important  step  in  the 

ongoing  development  of  study  of  male  and  female  gametes.  Study  of  in  vitro 



fertilization  requires  a  study  of  the  individual  steps  involved  in  the 

process  including  sperm  approach  to  the  ovum,  capacitation  of  spermatozoa, 

penetrdtion  or  the  ovum  by  the  spermatozoa,  formation  of  pronuclei,  and 

syngamy.  Recent  development  of  techniques  and  knowledge  concerning  in  vitro 

fertilization  have  paralleled  studies  of  gamete  physiology  which  have 

included  investigation  of  oocyte  metabolism  (e.g.  Biggers,  1971;  Brinster, 

1959,  etc.),  oviduct  fluid  composition  in  primate  and  nonprimate  species 

(e.g.  Sherman,  1971;  Mastroianni  et  al . ,  1969;  Edwards,  1973),  partheno- 

genic  activation  (e.g.  Abramczuk  et  al.,  1977;  Balakier,  1976;  Graham, 

1974)  and  aspects  of  sperm  physiology  including  the  metabolism  of  epididy- 

mal  sperm,  ejaculated  sperm,  and  sperm  within  the  female  tract.  Extensive 

studies  into  tne  phenomenun  of  capacitation  and  decapacitation  have  been 

conducted  with  reference  to  the  morphological  and  biochemical  changes 

involved  (e.g.  McRorie  &  Williams,  1974;  Hanada  &  Chang,  1976;  Niwa  & 

Chang,  1976). 

Normal  fertilization  includes  a  large  number  of  physiological 

changes  in  both  male  and  female  gametes  which  have  as  yet  been  incompletely 

described.  With  regard  to  the  female  gamete,  successful  hormonal  control 

of  the  estrus  cycle  resulting  in  ovulation  is  an  obvious  prerequisite. 

Metabolic  changes  in  the  oocyte  prior  to  fertilization  have  been  described 

and  the  chromosomal  changes  associated  with  nuclear  maturation  are  well 

recognized  and  can  be  observed  and  induced  in  vitro.  Less  certain  in 

this  regard,  however,  is  the  possible  requirement  for  a  "cytoplasmic 

maturation"  (Chang,  1955)  of  the  ovum  prior  to  fertilization.  A 

requirement  for  such  a  maturation  has  been  invoked  as  a  reason  underlying 

the  relative  lack  of  success  in  fertilization  of  immature  oocytes 

matured  in  vitro  prior  to  exposure  to  spermatozoa.  This  aspect  is  discussed 



below  with  particular  regard  to   fertilization  of  the  primate  ovum. 

Spermatozoa,  subsequent  to  ejaculation,  must  survive  the   relatively 

hostile  environment  provided  by  the  female  tract  for  the  duration  of  their 

transit  to  the  site  of  fertilization.     It  is  during  this  period  that 

capaci tation,  which  is  now  recognized  as  a  change  preparing  the  sperm 

to  undergo  the  acrosome  reaction,  occurs.     The  normal   fertilization 

process   thus   involves  capaci tation,   the  acrosome  reaction,  penetration 

of  the  sperm  through  the  investments  of  the  ovum,  entry  into  the  vitellus, 

activation  of  the  egg,  pronucleus  formation,  and  syngamy.     Austin   (1961) 

quoted  the  work  of  several   workers  to  show  that  unfertilized  ova  can 

tolerate  the  adverse  conditions   involved  in  collection  and  manipulation 

in  vitro  prior  to  fertilization,  and  that  fertilized  ova  have  an 

increased  tolerance  in  this   respect. 

Criteria  for  the  documentation  of  successful    in  vitro  fertilization 

have  been  discussed  extensively   (Bedford,   1971;  Brackett,  1975).     They 

include  observation  of  sperm  penetration  into  the  ovum,   and  pronucleus 

formation,  together  with  the  presence  of  sperm  remnants;  syngamy  with 

subsequent  correctly  timed  cleavage  of  the  ovum;  and  demonstration  not 

only  of  nuclear  material   within  each  blastomere,   but  ideally  of  the  diploid 

X-Y  chromosome  complement.     The  successful   reimplantation  of  such  fertilized 

and  cleaved  ova  into  a  female  with  the  subsequent  development  of     viable 

offspring  is  the  ultimate  criterion.     If  we  intend  to  push  these  criteria 

to  the  utmost,   it  is  better  for  the  offspring  to  be  male  than  female 

because  of  the  phenotypic  demonstration  of  the   X-Y  chromosome  complement! 

Thibault   (1969)   described  the  fertilization  process   in  terms  of  six 

discrete  stages;   he  considered  that  observation  of  formation  of  pronuclei 

or  of  the  changing  size  and  migration  of  the  pronuclei   constituted 



unquestionable  proof  of  fertilization.  Observation  of  the  sperm  midpiece, 

and  swelling  of  the  sperm  head  may  not  be  usable  criteria  because  of 

difficulty  of  observation  in  some  species.  The  presence  of  two  polar 

bodies  is  inadequate  evidence  bacause  the  first  polar  body  may  degenerate 

or  divide,  which  occurs  frequently  in  hamster  and  mouse  ova,  or 

parthenogenic  activation  may  lead  to  extrusion  of  a  second  polar  body 

as  is  observed  with  some  frequency  in  nonprimate  species. 

In  the  light  of  the  recent  successful  reimplantation  of  an  in  vitro 

fertilized  human  ovum  with  the  subsequent  birth  of  viable  offspring,  it 

is  almost  redundant  to  state  that  progress  has  been  made  in  the  field 

of  in  vitro  fertilization  of  primate  ova,  although  realization  of  the 

Orwellian  vision  of  in  vitro  fertilization  of  human  ova  with  genetic  and 

microenvironmental  manipulation  of  the  developing  conceptus  to  permit  accurate 

prediction  of  the  offspring  phenotype  is  still  in  the  future.  The  recent 

success  of  Drs.  Edwards  and  Steptoe  culminates  a  chain  of  claims  and 

retractions  concerning  fertilization  of  human  ova  in  vitro,  which  began 

with  the  reports  of  Rock  and  Menkin  (1944)  and  Menkin  and  Rock  (1948). 

Those  reports  and  later  reports  such  as  those  of  Shettles  (1953,  1955) 

were  inadequate  and  left  doubt  as  to  the  possibility  of  fertilization 

occurring  due  to  the  methodology  involved.  Later  work  under  strictly 

controlled  conditions  demonstrated  that  fertilization  in  vitro  of 

human  ova  was  indeed  possible^and  suggested  that  the  process  as  regards 

sperm  capacitation  was  similar  to  that  in  the  hamster,  with  capacitation 

of  human  sperm  occurring  in  vitro  in  the  presence  of  oviducal  follicular 

fluid  (Edwards,  1965,  1969,  1970;  Jacobson,  1969,  1970),  although  this 

interpretation  differed  from  the  report  of  Seitz  et  al.  (1971)  in  which 

capacitation  in  vivo  was  implied  to  be  a  requirement  for  successful 



fertilization  in  vitro  of  human  oocytes.     A  role  for  protein  and  steroid 

hormones  in  the  fertilization  process  was  also  implied  by  the  results  of 

Soupart  and  Morgenstern   (1973)   and  Hayashi    (1963)  who  reported  on  human 

ova,  matured  in  vitro  which  were  fertilized  by  ejaculated  spermatozoa 

following  incubation  in  media  containing  follicular  fluid  and  various 

steroid  hormones.     The  report  by  Jacobson   (1970)   is  deserving  of  particular 

interest  because  the  authors  claim  that  they  demonstrated  a  diploid 

chromosome  complement  with  specific  demonstration  of  the  Y  chromosome 

in  these  cleaved  ova.     This  would  therefore  indicate  successful   in  vitro 

fertilization. 

The  methods  used  by  Steptoe  and  Edwards   for  in  vitro  fertilization 

of  human  ova  include  recovery  of  mature  oocytes  at  laparoscopy.     They 

reported  recovery  of  one  to  three  preovulatory  oocytes  when  aspiration 

was  performed  32  hours  after  the  administration  of  5,000  i.u.   HCG  prior 

to  the  anticipated  time  of  the  LH  surge.     The  recovery  rate  for  oocytes 

was  between  50  and  70%  (Steptoe  et  al . ,   1976).     Preovulatory  oocytes 

were  in  diakinesis,  metaphase  I  or  metaphase  II,  and  were  capable  of  being 

fertilized  within  a   "few  hours".     It  is  now  recognized  that  nonovulatory 

oocytes  are  surrounded  by  tightly-packed  corona  cells  or  no  corona  cells 

(in  the  case  of  atretic  ova)   in  contradistinction  to  the   loose  cloud 

of  cells  surrounding  preovulatory  oocytes. 

Human  sperm  obtained  at  masturbation  were  prepared  for  in  vitro 

fertilization  by  dilution  with  suitable  medium  followed  by  gentle  centri- 

fugation  and  removal   of  the  seminal   plasma.     Steptoe  and  Edwards  used  a 

modified  Bavisters  medium  (Bavister,   1969)  which  is  Tyrode's  solution 

with  albumin,   pyruvate  and  penicillin  added.     Fertilization  was  accom- 

plished in  Bavisters  medium  which  had  a  pH  of  7.4  maintained  by  a 



bicarbonate  buffer. 

A  further  report  of  human  fertilization  in  vitro  has  been 

provided  by  Lopata  et  al  (1978).  These  authors  used  clomiphene 

citrate  to  induce  follicular  development.  HCG  was  administered 

when  increased  urinary  estrogen  levels  were  detected.  Fifty  per- 

cent of  oocytes  recovered  were  fertilized  in  vitro  under  conditions 

similar  to  those  used  by  Steptoe  and  Edwards.  Reference  is  made 

in  this  paper  to  the  occurrence  of  "...abnormal  fertilization..." 

which,  by  inference  refers  to  polyspermic  fertilization.  No 

evidence  was  presented  for  any  subsequent  development  of  such  ab- 

normally fertilized  ova. 

In  summary,  proof  of  fertilization  in  vitro  as  a  reproducible, 

and  hence  useful,  technique  has  been  demonstrated  for  the  rabbit, 

hamster,  mouse,  cat,  rat,  and  human.  It  is  unfortunate  that  non- 

human  promates  in  general  have  proved  less  amenable  to  the  study  of 

the  fertilization  process  in  vitro. 



Present  Status  of  Fertilization  in  Monhuman  Primates 

At  this  time  presumptive  evidence  exists  for  in  vitro  fertilization 

having  been  achieved  in  three  species  of  nonhuman  primate;  only  for  the 

squirrel  monkey,  however,  is  this  evidence  sufficiently  persuasive  to  be 

used  in  the  immediate  design  and  development  of  an  animal  model.  Evidence 

of  fertilization  has  been  observed  in  the  squirrel  monkey,  rhesus  monkey, 

and  the  olive  baboon  (_S.  sciureus ,  M.  mulatta,  P_.  cynocephal  usj .  Rhesus 

monkey  oocytes  have  been  inseminated  in  vitro  by  a  number  of  workers 

under  a  variety  of  experimental  conditions.  However,  aside  from  occasions 

on  which  apparent  pronuclei  and  two  or  four-cell  ova  have  been  observed, 

nothing  in  the  way  of  consistent  results  has  been  achieved  (Kraemer,  1978; 

Brackett,  1978a;  Gould,  1978).  Additional  reservations  are  required 

with  regard  to  fertilization  in  the  rhesus  monkey  (Batta  et  al . ,  1978) 

as  a  result  of  the  observation  of  persisting  cortical  granules,  degener- 

ation and  absence  of  sperm  remnants  in  otherwise  apparently  fertilized 

ova. 

More  optimistic  is  a  recent  report  (Marston  et  al.,  1977)  of  the 

term  development  of  offspring  from  fertilized  rhesus  monkey  ova  subse- 

quent to  recovery  of  cleaved  ova  from  one  oviduct  and  replacement  into 

the  contralateral  oviduct  of  the  same  female.  This  demonstrates  the 

possibility,  given  adequate  synchronization  of  donor  and  recipient,  of 
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continued  development  of  very  early  stage  embryos  in  nonhuman  primates 

subsequent  to  in  vitro  manipulation.      It  must  be   remembered  that  the 

embryos  in  this  case  were  in  vivo  fertilized.     The  ova  in  this  study 

were  implanted  in  the  oviduct  using  a  fine  nylon  canula  which  was  attached 

to  a  micrometer  syringe  filled  with  sterile  liquid  paraffin.     Five  term 

offspring   (three  female,  one  male,  one  stillborn  male)   resulted  from 

reimplantation  of  one,  two  and  six-cell   embryos. 

An  interesting  observation  in   this  communication  regards  the  still- 

born which  was  the  result  of  the  implantation  of  2-cen   embryo  with  a  ruptured 

blastomere.     Further  research  is  required  before  the  significance  of  this 

observation  will   be  clear. 

Although  attractive  as  an  initial   experimental   approach,   tubal    transfer 

of  early  cleavage  stage  embryos  cannot  be  considered  an  adequate  experi- 

mental  method  for  development  of  techniques  further  applicable  to  humans, 

because  the  clinical    indications  for  such  work  in  the  human,   reviewed 

more  completely  below,  will   presumably  be  based  on  obliteration  or  absence 

of  the  fallopian  tube.     In  addition  it  appears  that  the  timing  for  tubal 

transfers  may  be  more  critical    than  that  associated  with  uterine  transfers. 

Kraemer   (1978)  has  observed  the   apparent  in  vitro  fertilization  and 

subsequent  cleavage  to  the  six-cell   stage  of  one  of  more  than  100  ova 

recovered  from  Papio  cynocephalus   (Olive  baboon).     Detailed  ultrastruc- 

tural   analysis  of  this  ovum, and  of  others  which  showed  apparent  pronucleus 

formation  but  failed  to  cleave,  has  not  been   reported. 

Exciting  progress   has,   however,   been  reported  by  Kraemer  et  al .    (1976) 

with  regard  to  embryo  transfer.     A  late  morula  stage  embryo  was   successfully 

transferred  to  a  non-mated  female  who  had  a  cycle  synchronized  with 

the  embryo  donor  as  judged  by  measurement  of  sex  skin  coloration,  with 
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subsequent  normal  gestation.  The  embryo  was  recovered  in  tissue  culture 

medium  199  with  Hanks  salts  and  0.35  grams  of  sodium  bicarbonate  per 

liter,  and  held  for  20  minutes  at  32°C  prior  to  reimplantation.  Reim- 

plantation into  the  uterine  fundus  was  by  surgical  means  at  laparotomy, 

as  opposed  to  transcervical  implantation  via  a  catheter. 

The  feasibility  of  in  vitro  fertilization  has  been  best  established 

in  the  squirrel  monkey  (S_.  sciureus) .  Following  the  initial  report 

of  Gould  et  al .  (1973)  in  which  ejaculated  sperm  preincubated  in  medium  199 

with  follicular  contents  were  used  to  inseminate  mature  follicular  oocytes, 

advancements  have  been  made  toward  the  development  of  a  predictable 

means  for  obtaining  fertilization  in  vitro  of  ova  matured  in  vivo  and 

in  vitro  by  Kuehl  and  Dukelow  (1975)and  Dukelow  and  Kuehl  (1975).  In 

initial  experiments  sperm  in  the  peri vitell  ine  space,  extrusion  of  the 

second  polar  body,  pronucleus  formation  and  cleavage  of  ova  to  the 

2-cen  stage  at  an  appropriate  time  were  presented  as  initial  evidence 

for  fertilization  in  vitro.  However,  ova  which  cleaved  were  not  subject 

to  transmission  electron  microscopy  for  ultrastructural  examination 

because  an  insufficient  number  was  available  for  immediate  examination 

and  it  was  hoped  that  further  development  through  subsequent  cleavage  stages 

would  occur  in  vitro.  It  was  possible,  however,  to  demonstrate 'a  nucleus 

within  each  blastomere  together  with  a  diploid  chromosome  complement. 

Complete  karyotyping  was  not  undertaken.  The  conditions  for  successful 

in  vitro  fertilization  of  squirrel  monkey  oocytes  thus  far  reported  have 

been  summarized  by  Brackett  (1978b).  In  the  work  of  Dukelow  and 

of  Gould  an  important  control  comprising  incubation  of  ova  in  the  absence 

of  spermj  which  was  recommended  by  Brackett  and  Will  iams,  was  u1;i  1  i zed.  No 

cleavage  was  seen  following  72  hours  of  culture  in  36  oocytes,  10  of  which 
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matured  to  the  first  polar  body  stage,   nor  was   it  observed  in   15  oocytes 

cultured  for  72  hours  by  Gould  et  al .      It  appears   that  although  partheno- 

genetic  activation  and  cleavage  has  been  observed   (Hayashi,   1963)   in 

primate  ova,  it  is   relatively  difficult  to  induce   (Abramczuk  et  al . ,.  1977). 

It  is  evident  that  the  work  with  nonhuman  primates  needs  to  be 

further  expanded,  particularly  with  regard  to  provision  of  an  adequate 

number  of  fertilized  ova  or  embryos  for  verification  by  ultrastructural 

and  chromosome  analysis  of  successful   in  vitro  fertilization  and  of  the 

normality  of  early  embryonic  development.     Such  an  approach  is  required 

prior  to  satisfactory  evaluation  of  the  success  rate  of  reimplantation  of 

in  vitro  fertilized  embryos  in  these  species. 

At  this  juncture  it  is  pertinent  to  evaluate  the  reasons  for  the' 

rather  poor  results  using  nonhuman  primates. 

1.  Sperm  recovery.     Current  techniques  and  knowledge  show  that 

recovery  of  spermatozoa  is  not  the  limiting  factor  for  fertilization  in 

vitro  of  nonhuman  primate  ova.      Sperm  can  be  readily  recovered  from  non- 

human  primates  as  a  result  of  masturbation,   use  of  an  artificial   vagina 

(Fussell   et  al . ,  1967),  or  electroejaculation  using  either  penile   (e.g. 

Mastroianni   &  Manson,   1963),  or  rectal   probe  electrostimulation   (Gould 

et  al.,  1978).     Sperm  recovered  from  any  of  these  sources  are  morpho- 

logically normal    and  the  semen  parameters  are  within  normal    ranges. 

However,  recent  work  has  shown  that  the  artificial   vagina  may  provide 

a  semen  sample  with  a  better  motility  and  increased  sperm  concentration 

(at  least  in  the  chimpanzee)   than  the  other  methods    (Gould,  1978). 

2.  Oocyte  recovery.     At  the  present  time,   oocyte  recovery  is  best 

performed  by  aspiration  of  follicles  within  the  ovary  at  the  time  of 

laparoscopy.     Earlier  workers  and  those  using  the  squirrel   monkey  initially 
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used  laparotomy  mainly  due  to  lack  of  suitable  equipment  for  the  newer 

technique.     The  recovery  of  human  oocytes  has  been  reported  by  Edwards 

and  Steptoe  following  hormonal    priming  of  the  ovum  donor  with  gonadotro- 

pins,  HMG   (Pergonal)  and  HCG;   after  priming  with  clomiphene     and  HCG;  or 

after  injecting  HCG  alone  in  natural   cycle  a  few  hours  before  the  antici- 

pated LH  surge.     The   time  of  the  LH  surge  was  predicted  from  urinary 

hormone  assays  with  a  urinary  estrogen  output  of  at  Ip-^-^t  100  yg  per  day 

being  associated  with  satisfactory  oocyte  recovery.     Under  ideal   condi- 

tions oocytes  were  collected  from  between  50%  and  75%  of  the  aspirated 

follicles  with  a  higher  proportion  being  collected  from  larger 

follicles.     Identification  of  preovulatory  oocytes  by  virtue  of  the 

surrounding  mass  of  mucus  containing  a   loosely  dispersed  layer  of  corona 

cell-s  has  been  described   (Steptoe,  1977).      It  appears   likely  at  this 

time  that  better  results  are  obtained  by  timing  the  oocyte  recovery 

procedure  to  permit  recovery  of  mature  oocytes   in  metaphase   II.     There 

is  some  disagreement  in  the  literature  regarding  the  fertilizabil ity  of 

in  vitro  matured  oocytes;  Dukelow  and  Kuehl    (1975)   report  the   use  of  in 

vitro  matured  oocytes  for  in  vitro  fertilization   (v/1thout  subsequent 

reimplantation);  Suzuki   and  Mastroianni    (1968),   however,   reported  a  dis- 

appointing rate  of  fertilization  in  vivo  following  maturation  and  culture 

of  oocytes  for  varying  periods  of  time  in  vitro.     The  use  of  oocytes 

recovered  from  multiple  follicles  induced  to  develop  by  hormonal   treatment 

with  subsequent  treatment  with  prostaglandins   to  induce  ovulation   (Batta 

et  al.,   1978)  may  not  be  satisfactory  following   the   demonstration  of 

abnormalities   in  ova  recovered  subsequent  to  such  treatment.     The  authors 

suggest  that  abnormalities  possibly  result  from  assynchrony  of  ovulation 

and  oocyte  maturation. 
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3.  Culture  conditions  for  gametes.  We  have  sufficient  evidence 

from  both  primate  and  nonprimate  species  (e.g.  Brinster,  1965,  1971; 

Mastroianni  &  Novieger,  1970;  Kennedy  &  Donahue,  1969;  Dukelow  &  Kuehl , 

1975;  Brackett,  1978)  to  predict  suitable  culture  conditions  for  nonhuman 

primate  ova  and  sperm  in  vitro.  With  awareness  of  the  deleterious 

effect  of  improper  temperature  control,  osmolarity,  and  acidity  of  culture 

medium,  it  becomes  a  matter  of  persistence  to  identify  the  most  suitable 

medium  for  various  nonhuman  primate  species.  It  could  be  anticipated 

that  such  media  would  be  similar  to  those  utilized  by  Steptoe  (1973) 

and  Edwards  (1973a,  b)  for  human  gametes.  They  used  Bavisters  medium 

(Bavister,  1969)  which  comprises  Tyrode  solution  with  added  albumin, 

pyruvate  and  penicillin.  The  pH  of  their  medium  was  maintained  at  7.4,  with 

a  gas-phase  of  5%  CO2,  5%  O2  and  90%  N;  and  an  osmotic  pressure  of  approx- 

imately 285  mOsmols  was  described  as  being  ideal  for  fertilization.  Subse- 

quent development  was  best  attained  in  Hams  F-10  medium  supplemented 

with  either  fetal  calf  serum  or  serum  from  the  recipient  (Steptoe,  1977; 

Edwards,  1973;  Gould  et  al . ,  1973).  Prior  to  the  recent  reports  in  the 

popular  press  of  successful  in  vitro  fertilization  and  reimplantation  by 

Steptoe  and  Edwards,  they  had  reported  development  of  70"  of  ova  into  embryos 

following  in  vitro  fertilization  in  this  medium  (Steptoe  &  Edwards,  1976; 

Steptoe,  1977). 

4.  Sperm  capaci tation.  It  appears  that  human  and  nonhuman  primate 

sperm  undergo  a  capacitation  and  acrosome  reactionvihich  is  similar  to 

that  observed  in  nonprimate  species.  Evidence  for  the  requirement  of 

capacitation  has  been  obtained  on  both  a  temporal  (Marston  &  Kelly,  1968) 

and  biochemical  (Dukelow  &  Chernoff,  1969)  basis.  Initial  work  on  in_ 

vitro  fertilization  with  human  and  nonhuman  primates  (e.g.  Seitz  et  al.. 
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1971;  Gould  et  al . ,  1973)  provided  for  incubation  of  spermatozoa  within 

the  female  tract,  or  contact  with  female  tract  fluids,  respectively,  for 

a  time  adequate  for  capacitation  to  occur.  Other  workers  used  "semi  in 

vitro"  culture  methods  (e.g.  Soupart  &  Morgenstern,  1973;  Hayashi  ,  1.963; 

Jacobson  et  al . ,  1970).  More  recent  work  provides  evidence  that  capaci- 

tation and  associated  changes  can  occur  under  a  completely  in  vitro  culture 

situation  (Steptoe  et  al . ,  1976;  Lopata  et  al . ,  1978).  This  is  similar 

to  the  situation  reported  for  nonprimate  species  including  the  hamster  and 

rabbit  in  which  incubation  in  completely  artificial  media  or  alteration 

of  ionic  composition  of  the  culture  medium  have  been  shown  to  be  effective 

in  inducing  the  changes  associated  with  capacitation.  Indirect  evidence 

for  the  involvement  of  natural  products,  however,  is  provided  by  the 

observations  of  Dukelow  and  Kuehl  (1975)  in. which  fertilization  of 

squirrel  monkey  oocytes  appeared  to  be  enhanced  by  culture  in  small  volumes 

which  would  result  in  an  effective  increase  in  the  concentration  of  such 

natural  products  that  were  present  in  the  culture  medium  associated  with 

the  cultured  gametes. 

The  question  thus  remains  as  to  why  experimentation  with  in  vitro 

fertilization  in  nonhuman  primates  has  been  less  successful  than  that  in 

the  human.  It  is  possible  to  hypothesize  that  there  is  a  degree  of  abnor- 

mality in  oocytes  recovered  from  nonhuman  primates,  resulting  from  exposure 

to  abnormal  hormone  conditions  as  a  result  of  the  increased  chronic  stress  of 

colony  and  caged  environments.  This  possibility  is,  however,  unlikely 

in  light  of  the  relative  success  of  in  vivo  breeding  programs  of  essen- 

tially identical  animals.  A  second  hypothesis  would  state  that  there 

are  as  yet  unidentified  problems  regarding  the  culture  requirements  for 

successful  maintenance  of  nonhuman  primate  gametes  in  vitro  and  this 
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hypothesis  is  rendered  tenable  by  the  fact  that  there  are  undoubted 

physiological  differences  between  the  nonhuman  primates  and  man  with 

regard  to  composition  of  oviducal  fluid,  uterine  fluid,  and  follicular 

fluid. 

It  is  evident  that  as  yet  inadequate  funding  and  research  effort 

has  been  applied  towards  elucidation  of  the  specific  requirements  for 

in  vitro  culture  needed  for  successful  fertilization  and  continued 

development  of  nonhuman  primate  embryos  in  vitro  (Brackett,  1978b). 

Problems  of  in  vitro  fertilization 

Abnormality  associated  with  in  vitro  fertilization 

1)  Embryonic 

Fetal  abnormality  could  be  predicted  to  occur  during  the  in  vitro 

fertilization  process  itself.  During  fertilization  in  vitro  the  normal 

biological  processes  which  act  to  remove  abnormal  spermatozoa  during  the 

passage  through  the  female  tract  are  not  present.  There  is,  therefore, 

the  risk  that  the  ovum  may  be  penetrated  and  fertilized  by  an  abnormal 

spermatozoon,  or  by  more  than  one  spermatozoon  simultaneously,  resulting 

in  a  fertilized  ovum  with  an  abnormal  genetic  complement.   It  is  also 

possible  to  hypothesize  that  as  yet  unknown  factors  act  to  control  the 

normality  of  ovulated  ova,  and  that  an  ovum  recovered  directly  from  a 

given  follicle  could  be  abnormal. 

Edwards  (1969)  points  out  that  embryonic  development  problems  could 

follow  the  use  of  human  oocytes  matured  and  fertilized  in  vitro.  Oocytes 

of  the  rabbit  and  other  species  matured  in  vitro  and  fertilized  in  vivo 

(as  was  attempted  in  the  rhesus  monkey  by  Suzuki  and  Mastroianni,  1968) 

demonstrated  pronuclear  stages  which  appeared  normal,  but  from  which  the 

resulting  embryos  had  subnuclei  and  fragmented  blastomeres  and  virtually 
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all  died  during  the  early  cleavage  stages.  In  vivo  maturation  of  the 

oocytes,  however,  followed  by  subsequent  in  vitro  fertilization  permitted 

the  development  of  full -term  rabbit  fetuses  upon  reimplantation. 

With  regard  to  trauma  during  the  culture  period  and  the  results  of 

exposure  to  abnormal  chemical  influences  at  the  time  of  in  vitro  culture 

with  possible  teratogenic  effects,  the  available  literature  dictates 

the  conclusion  that  the  preimplantation  embryo  is  extremely  resistant 

to  such  insults  to  its  inteyrity.  Embryos  of  mice,  rabbits,  sheep,  cows 

and  other  species  have  been  separated  into  individual  blastomeres  and 

reaggregated;  single  cells  in  an  embryo  have  been  destroyed;  pieces  have 

been  removed  from  blastocysts  for  chromosomal  analysis  and  large  parts 

of  the  embryonic  disk  destroyed,  yet  these  manipulations  have  resulted 

in  no  increase  in  the  number  of  malformed  fetuses.  Such  resistance  is 

also  noted  after  application  of  chemical  agents  to  embryos  prior  to 

reimplantation  (Kalter,  1968;  Tuchmann-Duplessis ,  1969;  Perry,  1971). 

Mouse  embryos~"can  develop  into  normal  offspring  subsequent  to  storage 

at  temperatures  down  to  -269°C  and  damage  induced  in  cleaving  embryos  may 

actually  be  repaired  prior  to  organogenesis  (Hooverman  et  al.,  1968; 

Whittingham  et  al . ,  1972).  Human  embryos  have  also  been  shown  to  be 

resistant  to  malformation  during  these  very  early  stages  of  development, 

and  it  appears  that  rather  than  abnormal  development,  the  effects  of 

such  agents  on  preimplantation  embryos  are  represented  by  death  or  lack 

of  implantation. 

The  reason  for  this  remarkable  independence  may  lie  in  the  relative 

toti potentiality  of  each  cell  in  the  ̂ ery  early  embryo  in  which  one  cell 

can,  at  any  time,  replace  the  others  in  their  entirety.  A  marked  change 

in  susceptibility  to  noxious  influences  occurs  after  implantation,  during 
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the  period  of  organogenesis;  however,   the  presently  used  and  proposed 

techniques  of  in  vitro  fertilization  and  reimplantation  universally  invoke 

reimplantation  of  embryos  prior  to  the  time  of  natural    implantation  in 

the  uterus  thus  avoiding  this  potential   problem. 

With  regard  to  the  possibility  of  polyspermic  fertilization, 

Edwards     reported   (1974)   that  in  human  ova  the  fertilizing  spermatozoa 

penetrated  the  egg  membranes  approximately  three  hours  after  initiation 

of  culture,   pronuclei  were  formed  some  12  hours  after  insemination  and, 

"as  judged  by  their  microscopic  appearance,  none  of  the  preovulatory  oocytes 

has  been  triploid  after  fertilization,  for  all   of  them  possessed  two 

pronuclei,  and  no  other  abnormal   form  of  fertilization  has  been  observed" 

(Edwards  et  al . ,   1969;  Bavister  et  al . ,  1969;   Edwards  et  al.,  1970).     The 

literature  also  demonstrates  that  under  circumstances   in  which   the  human 

embryo  has  been  permitted  to  develop  to  the  morula  and  blastocyst  stage, 

the  timing  of  preimplantation  development  in  vitro  has  coincided  closely 

with  such  facts  as  have  been  reported  about  in  vivo  development  (Hamil- 

ton et  al.,   1962;  Croxatto  et  al.,  1972). 

There  is  of  course  a  possibility  that  in  vitro  fertilized  ova   (as 

occurs  in  a  certain  percentage  of  in  vivo  fertilized  ova),  will    be  triploid 

as  a  result  of  the  presence  of  a  diploid  pronucleus  resulting  from  failure 

of  extrusion  of  the  first  polar  body.     However,   such   triploidy  and  trisomy 

arising  from  fertilization   in  vitro  will   not  be  a  problem  unique  to 

growing  embryos  in  culture,  for  many  human  fetuses  are  known  to  be  trisomic. 

Estimates  of  trisomy  by  Carr  and  others  based  on  fetuses  obtained  in 

the  first  or  second  trimester  of  pregnancies  currently  approach  5%  of 

all   conceptions.     These  estimates  are  likely  to  be  low  for  many  trisomic 

fetuses  die  in  utero,  sometimes  prior  to  the  time  of  implantation.     There 
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is  no  evidence  that  a  triploid  primate  fetu;^  will  develop  beyond  implan- 

tation. 

2)  Maternal 

Although  at  first  sight  it  appears  legitimate  to  question  the 

risks  to  the  mother  associated  with  the  procedures  involved  in  in  vitro 

fertilization  and  reimplantation,  upon  consideration  it  is  evident  that 

the  analysis  of  such  risks  has  already  been  undertaken  in  some  detail 

because  the  individual  techniques  involved  are  all  presently  used  on 

human  patients  and  the  risks  associated  with  them  are  considered  acceptable. 

Examples  of  this  include  the  hormone  treatment  used  to  stimulate  ovulation; 

the  collection  of  oocytes  by  means  of  a  surgical  procedure;  supplementa- 

tion of  the  mother  with  hormone  prior  to  implantation  of  the  fertilized 

ovum;  and  reimplantation  techniques  used.- 

Hormonal  treatment  is  frequently  used  to  stimulate  ovulation,  and 

provided  it  is  accompanied  with  consistent  and  careful  monitoring  of 

the  urinary  estrogen  output  of  the  patient  it  does  not  have  an  adverse 

effect  on  either  the  mother  or  the  offspring.  Such  hormonal  stimulation 

has  been  in  clinical  use  over  a  period  of  years  in  treatment  of  anovula- 

tion and  infertility  and  we  are  now  well  aware  of  such  risks  that  exist 

concerning  ovarian  hyperstimulation.  We  must  recognize,  however,  that 

treatments  of  this  nature  will  have  to  be  modified  for  most  of  the 

patients  requesting  in  vitro  fertilization,  because  such  patients  may 

have  normal  menstrual  cycles  and  the  correct  dosage  of  gonadotropins  or 

clomiphene  will  need  to  be  carefully  calculated  with  continual  monitoring 

of  urinary  estrogen  output. 

Laparoscopy  appears  to  be  the  most  acceptable  and  useful  technique 
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for  oocyte  recovery  and  has  been  performed  in  many  thousands  of  women 

for  other  indications  with  a  very   low  incidence  of  complications.  Such 

complications  which  do  occur  have  been  reviewed  repeatedly  in  the  medical 

literature. 

The  risk  to  the  patient  associated  with  the  puncture  and  aspiration  of 

the  ovarian  follicle  must  be  considered  minimal  as  visualization  of  the 

ovary  through  the  laparoscope  is  quite  adequate  to  avoid  damage  to  large 

blood  vessels  with  subsequent  risks  of  hemorrhage;  and  aspiration  of, 

and  injection  of  drugs  into,  the  chimpanzee  follicle  has  not  been  asso- 

ciated with  any  alteration  of  the  menstrual  cycle  (Gould  &  Graham,  unpublished), 

In  addition,  it  is  valuable  to  remember  that  in  the  human  this  procedure 

is  likely  to  be  repeated  only  a  few  times,  and  it  has  already  been 

demonstrated  in  nonhuman  primates  that  it  can  be  used  many  times  with 

no  detectable  influence  on  menstrual  cyclicity  or  physical  normality. 

Similar  criteria  can  be  applied  to  the  surgical  technique  involved  in 

implantation  of  the  fertilized  embryo  into  the  uterine  cavity.  It  would 

appear  that  the  risk  of  physical  damage  and  injury  to  the  embryo  recipient 

would  be  less  than  that  associated  with,  for  instance,  cervical  dilatation 

and  recovery  of  an  endometrial  biopsy  by  curetage. 

The  risk  of  ectopic  pregnancy  is  more  real,  especially  in  circumstances 

where  cleaved  ova  are  reimplanted  into  the  fallopian  tube.  Due  to  the 

apparent  restriction  of  the  phenomenon  of  ectopic  pregnancy  to  the  human 

and  its  much  lower  incidence  in  nonhuman  primates,  the  occurrence  of  this 

abnormality  will  be  difficult  to  assess.  Ectopic  pregnancy  per  se, 

however,  can  be  readily  diagnosed  in  the  human  and  is  already  a  recognized 

clinical  entity  which  can  be  treated  with  existing  medical  knowledge.  In 

this  context  it  is  important  to  remember  that  the  most  likely  indication 
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for  this  procedure  would  be  in  circumstances  where  there  was  irreversible 

tubal  occlusion,  thus  implying  an  absence  of  adequate  tubal  material  or 

tissue  for  reanastimosis  ,  and  the  site  of  reimplantation  in  such  a  case 

would  be  restricted  to  the  uterine  fundus,  with  a  subsequent  reduction 

in  the  possibility  of  ectopic  pregnancy.  The  detection  of  abnormalities 

in  the  fetus  during  pregnancy  would  be  a  problem  yery   similar  to  the  one 

already  existing  subsequent  to  in  vivo  fertilization  and  the  constraints 

and  success  of  such  methods  would  be  completely  interchangeable  with  the 

in  vivo  situation. 

At  this  time  it  is  impossible  to  predict  the  variation  if  any, 

in  percentage  of  abnormal  infants  to  be  born  subsequent  to  in  vitro  and 

in  vivo  fertilization.  The  incidence  of  physical  abnormality  in  infants 

born  subsequent  to  in  vivo  fertilization  and  "normal"  pregnancy  is  in 

excess  of  1.5%.  For  example,  the  incidence  of  spinal  bifida  in  infants 

in  the  U.S.A.  (one  of  many  recognized  abnormalities)  is  more  than  3  per 

thousand.  Th'S  incidence  of  fetal  abnormality  must  be  greater  than  this, 

for  these  figures  relate  only  to  term  deliveries.  The  number  of  embryonic 

deaths  is  not  known  (DHEW,  1978).  Such  evidence  as  is  available  from 

nonprimate  species  shows  that  there  is  no  detectable  difference  in  number 

of  abnormal  young  born  subsequent  to  in  vitro  fertilization  and  reimplan- 

tation. It  is  unfortunate  in  this  context  that  the  human  provi.des  us  with  the 

best  statistical  base  for  evaluation  of  the  percentage  of  abnormalities 

in  offspring;  on  a  considerably  smaller  base  it  appears  that  the  natural 

incidence  of  fetal  abnormality  is  lower  in  nonhuman  primates  than  it  is 

in  the  human  (Wilson,  1971). 

From  a  survey  of  2,950  births,  Wilson  and  Gavan  (1967)  reported  an 

incidence  of  external  malformations  among  12  species  of  0.44%.  This 
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figure  agrees  with  reports  of  0.48%  at  the  Sukhumi   Primate   Institute 

(Lapin  &  Yakovleva,  1963)  and  0.53%  at  the  Southwest  Foundation  for 

Education  and  Research   (Hendrickx,   1965).     Higher  incidence   (up  to  1%) 

has  been  reported  for  one  breeding  colony  of  squirrel   monkeys   (Cooper, 

1968).      It  does  appear,  however,   that  the  incidence  of  specific  malformations 

differs  between  man  and  nonhuman  primate,  and  between  primate  species. 

The  existence  of  such  variation  must  be  taken  into  account  when 

planning  to  use  nonhuman  primates  in  studies  of  embryo  abnormality. 
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RATIONALE  for  research  on   in   vitro  fertilization  in  nonhuman  primates 

Despite  the  recent  success  of  in  vitro  fertilization  with  subse- 

quent reimplantation  in  the  human,   it  is  still    important  that  adequate 

research  in  nonhuman  primates  be  conducted  before  the  extensive  use  of 

in  vitro  fertilization  techniques  in.    man  is  sanctioned.     It  is  evident 

from  the  above  statements  of  current  rates  of  fetal   abnormality  that 

there  is  a  potential    for  the  development  of  abnormal    infants  subsequent 

to  in  vitro  fertilization  and  reimplantation.     It  will,   however,  be 

necessary  to  obtain  more  direct  evidence  of  the  relative  rate  of  abnormality 

subsequent  to  in  vitro  fertilization.     Obtaining  such  evidence  would  be 

one  major  reason  for  pursuit  of  research  in  nonhuman  primates  to  develop 

an  in  vitro  fertilization  model,  for  such  a  model    could  provide  answers  to 

some  questions  raised  above  concerning  the  potential    influence  of  poly- 

spermy, fertilization  of  aged  ova,  and  the   incidence  of  fertilization  by 

abnormal   spermatozoa,   in  an  environment  in  which  such  experiments 

could  be  conducted  with  the  deliberate  intent  of  provoking  such  effects. 

If,   for  example,   it  could  be  shown  that  there  is  a  significantly  higher 

risk  of  abnormal   development  associated  with  fertilization  in  vitro  of 

ova  recovered  from  patients  or  from  animals  above  a  certain  age,  or 

fertilization  of  ova  aged  beyond  a  certain  period  of  time  in  vivo  or  in 

vitro,  then  this  would  provide  evident  constraints  on  the  procedure  as 

applied  to  man. 

The  development  of  a  nonhuman  primate  model   at  this   time  is  also 

required  with  regard  to  the  future  directions  that  research  and  clinical 

experimentation  utilizing  human  embryos  may  take.     At  the  present  time 

we  are  considering  a  situation  in  which  ova  are  recovered  from  a  woman 

with  blocked  fallopian  tubes  who  is,   however,  otherwise  physically  normal. 
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An  oocyte  will  be  fertilized,  presumably  with  her  husband's  sperm,  and 

reimplanted  into  the  ovum  donor.  It  is  evident,  however,  that  logical 

development  in  the  application  of  such  techniques  will  potentially  involve 

the  procedure  of  ovum  collection  and  its  use  for  insemination  with  subsequent 

reimplantation  to  an  infertile  woman  in  a  manner  analogous  to  that  of 

donation  of  sperm  for  A.I.D.  It  is  also  possible  to  envisage  a  situation 

when,  during  a  period  of  sickness  in  the  female,  possibly  necessitating 

the  removal  of  the  ovaries  and/or  fallopian  tubes,  oocytes  would  be 

recovered  for  subsequent  storage  at  low  temperature  and  later  fertilized 

and  reimplanted  into  the  original  donor  or  a  surrogate  mother.  Such 

applications  would  involve  more  extensive  manipulation  of  the  gametes 

and  such  procedures  should  be  evaluated  closely  in  nonhuman  primates 

prior  to  application  to  man. 

In  this  connection  it  is  germane  to  mention  the  need  for  extreme 

care  in  conduct  of  in  vitro  fertilization  technique  as  a  result  of  the 

current  legal  situation  which  provides  for  recovery  by  an  infant,  or  by 

a  parent  in  behalf  of  an  infant,  for  damage  or  injury  resulting  from  any 

action  taken  by  a  third  party  prior  to  the  conception  of  the  child 

(Tedeschi ,  1967).  Such  a  legal  attitude  behooves  the  researcher  and 

clinician  to  evaluate  as  thoroughly  as  is  possible  any  possible  dele- 

terious influence  of  culture  medium,  etc.  utilized  in  the  in  vitro 

fertilization  process  upon  the  subsequent  development  of  the  conceptus. 

A  third  reason  for  increasing  the  amount  of  effort  directed  towards 

development  of  in  vitro  fertilization  models  in  the  nonhuman  primates  lies 

in  the  potential  use  of  such  models  for  direct  studies  of  teratogenesis 

and  the  resistance  of  early  primate  embryos  to  harmful  influences.  Such 

models  would  permit  evaluation  of  various  agents  and  their  effect  on 
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ovulation,  fertilization  and  cleavage,  e.g.  the  effect  of  copper  on  the 

early  development  of  primate  embryos.  Such  models  could  provide  valuable 

information  on  the  reasons  underlying  the  apparently  high  incidence  of 

fetal  abnormality  observed  in  man.  Such  an  in  vitro  fertilization  model 

would  preferably  be  developed  in  a  nonhuman  primate  closely  similar  to 

man  in  regard  to  reproductive  physiology,  such  as  the  chimpanzee.  Use 

of  a  chimpanzee  model  would  reduce  to  a  minimum  the  uncertainty  regarding 

the  applicability  of  results  obtained  to  man.  The  chimpanzee  has  been 

shown  to  be  physiologically  extremely  similar  to  the  human,  both  in  the 

nonpregnant  menstrual  cycle  and  during  pregnancy.  Such  a  species  provides 

the  added  advantage  that  when  an  in  vitro  system  is  available,  with  the 

feasibility  of  embryo  reimplantation  demonstrated,  the  offspring  will 

be  susceptible  to  tests  not  possible  with  nonprimates.  It  is,  for  example, 

possible  to  test  mental  development  and  cognitive  behavior  in  the  chim- 

panzee in  a  meaningful  manner  and  thus  detect  the  existence  of  more 

subtle  abnormalities  which  could  have  arisen  as  a  result  of  in  vitro 

fertilization. 

It  must  be  recognized,  however,  that  availability  of  this  species 

is  at  present  limited,  and  maintenance  and  development  of  such  a  model 

would  be  expensive.  For  economic  reasons,  then,  it  is  to  be  recommended 

that  effort  also  be  expended  to  further  development  of  the  most  likely 

model  of  nonhuman  primate  in  vitro  fertilization  currently  available, 

the  squirrel  monkey.  Development  of  an  in  vitro  fertilization  model 

in  this  species  would  permit  evaluation  of  larger  numbers  of  offspring  in 

a  relatively  short  time  period.  With  a  regard  to  other  potential  areas 

of  application  of  in  vitro  fertilization  techniques,  it  is  evident  that 

development  of  a  nonhuraan  primate  model  becomes  even  more  important. 
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Such  areas  including  the  creation  of  hybrids  between  humans  and  other 

animals  and  development  of  embryos  past  the  implantation  stage  by  means 

of  maintenance  in  a  surrogate  mother  or  by  means  of  development  of  an 

artificial   uterus  will   dictate  the   use  of  nonhuman  primates.     This 

requirement  reflects  both  moral   and  6thical   considerations  as  well   as 

the  current  legal   attitude  concerning  manipulation  and  injury  to  the 

viable  fetus  should  subsequent  death  or  malformation  occur  prior  to 

delivery.     There  is  no  doubt  in  this  author's  mind  that  the  availability  of 

such  an  fn  vitro  fertilization  model    in  a  nonhuman  primate  would  permit  the 

collection  of  much  basic  data  applicable  to  man  which  would  be  of  value 

both  in  promoting  the  normal   development  of  in  vitro  fertilized  human 

embryos  and  in  understanding  causes  for  the  high  incidence  of  fetal 

abnormality  observed  in  the  in  vivo  situation,  and  potentially  aid  in 

correction  of  that  situation. 

CONCLUSION 

In  vitro  fertilization  of  human  ova  with  subsequent  reimplantation 

and  development  of  a  normal   term  fetus  has  been  achieved.     At  this  time 

there  is  no  adequate  documentation  for  fertilization  in  vitro  with 

subsequent  reimplantation  and  normal   fetal   development  for  any  nonhuman 

primate  species. 

With  regard  to  application  of  in  vitro  culture  and  fertilization 

techniques  to  human  material   for  the  purpose  of  alleviation  of  specific 

forms  of  clinical   infertility,   it  appears  that  there  is  no  unacceptable 

risk  to  the  mother  associated  with  the  techniques  required  for  collection 

and  manipulation  of  the  gametes  in  vitro.     Further,  available  evidence 

does  not  suggest  that  there  will   be  an  incidence  of  fetal   abnormality 

in  excess  of  that  already  recorded  as  a  result  of  conception  in  vitro. 
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Development  of  nonhuman  primate  models   for  in  vitro  fertilization  and 

early  embryo  development  should  be  awarded  a  high  priority  1)   to  further 

establish  the  fact  that  there  is  no  increased  incidence  of  abnormality 

subsequent  to  in  vitro  fertilization,  2)   to  provide  basic  biological, 

data  which  would  be  of  value  in  reducing  the   rate  of  fetal    abnormality 

observed  in  man  under  in   vivo  conditions,   3)   to  provide  models  for  tera- 

togenesis   studies,  and  4)   to  provide  the  necessary  background  data  prior 

to  expansion  of  the  work  involving  human  gametes  with  regard  to  development 

of  techniques  for  gamete  storage. 
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This  paper  describes  the  pigtail  monkey  (Macaca  nemestrina)  as  a  potential 

research  subject  for  assessing  developmental  risks  of  in  vitro  fertilization 

with  subsequent  embryo  transfer.   Among  these  risks  are  embryo,  fetus,  and 

infant  mortality;  embryo,  fetus,  and  placental  abnormalities;  and  birth  and 

postnatal  developmental  defects.   With  regard  to  postnatal  abnormalities, 

special  emphasis  will  be  placed  on  possibilities  for  detecting  growth  and 

behavioral  deficits  in  surviving  infants. 

Papers  already  presented  to  the  Ethics  Advisory  Committee  have  described 

principles  of  reproductive  biology,  ova  fertilization  and  embryo  transfer 

technology,  and  research  on  embryos  produced  by  these  procedures.   These  topics 

will  not  be  treated  here  except  where  pertinent  to  proposed  experiments.   This 

paper  is  basically  a  research  proposal  including  (i)  an  introduction  to  the 

research  problem,  (ii)  a  discussion  of  some  important  criteria  for  an  adequate 

primate  model,  (iii)  information  available  on  reproductive  outcomes  and  off- 

spring development  in  pigtail  monkeys  at  the  Washington  Regional  Primate  Re- 

search Center,  and  (iv)  a  research  plan.   The  plan  will  include  hypotheses;  pro- 

cedures to  be  used  or  developed  for  ova  capture,  fertilization,  culture,  and 

transfer;  design  of  specific  basic  studies;  estimates  of  personnel  and  budget 

required  to  conduct  the  studies;  and  a  list  of  scientists  willing  to  participate 

in  this  research  as  collaborators  or  consultants. 

THE  RESEARCH  PROBLEM 

A  surviving  human  (Steptoe  &  Edwards,  1978)  and  baboon  (Kraemer,  Moore, 

&  Kramen,  1976)  offspring  have  been  produced  by  in  vitro  fertilization  with 

implantation  back  into  the  mother's  uterus.   These  achievements  open  new  possi- 

bilities for  clinical  treatment  of  infertility  and  genetic  disorders  in  humans. 
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They  also  afford  new  possibilities  for  studying  fundamental  mechanisms  of 

reproduction  and  development  in  humans  and  in  nonhuman  primates.   This  is 

especially  true  for  the  study  of  behavior.   Questions  concerning  genetic  versus 

environmental  determinants  form  the  nature-nuture  controversies  plaguing 

theorists  and  philosophers  for  hundreds  of  years,  ^n  vitro  fertilization  and 

culture  will  allow  investigators  control  over  events  surrounding  conception 

and  the  actual  gene  composition  of  newly  conceived  individuals  (e.g.,  Markert 

&  Fetters,  1978).   As  a  research  tool,  embryo  transfer  is  a  method  for  prenatal 

crossfostering  in  vhich  fetuses  can  be  developed  in  females  other  than  the 

biological  mother.   Such  prenatal  crossfostering  will  allow  investigators  to 

separate  prenatal  determinants  of  development  from  genetic  and  other  pre- 

conception factors. 

Practical  and  valid  clinical  and  scientific  use  of  these  procedures  de- 

pends on  answering  one  major  question:  Compared  with  natural  conditions,  does 

in  vitro  fertilization  and  embryo  transfer  increase  rates  of  death  and  develop- 

mental defects.  One  minimal  requirement  for  studying  this  complex  question  is 

the  ability  to  capture  ova,  fertilize  and  culture  them,  and  produce  viable 

transferred  fetuses  in  sufficient  numbers  for  valid  statistical  comparisons. 

A  related  minimal  requirement  is  the  availability  of  normative  data  concerning 

mortality  and  development  under  natural  conditions. 

Professor  James  Kraemer  (personal  communication)  estimates  the  chances 

of  producing  live  primate  offspring  using  current  methods  of  ova  capture, 

fertilization  ,  culture,  and  embryo  transfer  to  be  less  than  1  in  100.   He 

bases  this  on  three  documented  cases  yielding  confirmed  fetuses  in  over  300 

known  attempts  with  human  or  nonhuman  primate  ova.   On  the  other  hand,  these 
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procedures  routinely  yield  up  to  60%  success  in  bovine  species  and  nonprimate 

laboratory  mammals  (e.g.,  Foote,  1978).   This  success  rate  difference  may  be 

due  to  differences  in  reproductive  mechanisms  between  primate  and  nonprimate 

mammals  (e.g.,  Diczfalusy  &  Standley,  1971).  Alternatively,  primate  success 

rates  may  be  low  because  of  inadequate  methodology.   Better  ova  capture  tech- 

niques and  cultures  and  the  availability  of  many  embryo  recipients  who  are 

synchronized  in  reproductive  cycle  stage  with  donors  may  be  required.   Thus, 

development  of  more  efficient  and  reliable  techniques  will  need  to  be  part 

of  a  research  effort  using  nonhuman  primate  subjects. 

Freezing  ova  or  producing  them  in  large  numbers  by  hormonal  superovu- 

lation  yields  increased  risk  for  embryo  abnormalities  (e.g.,  Foote,  1978). 

However,  such  embryos  do  not  apparently  develop  into  live  fetuses.   In  non- 

primate mammals  few,  if  any,  abnormalities  have  been  seen  in  live  offspring 

produced  by  J^  vitro  fertilization  and  embryo  transfer.   Although  there  may 

actually  be  no  abnormalities,  these  negative  findings  could  have  occurred  be- 

cause studies  have  not  systematically  looked  for  abnormalities  in  newborns  and 

infants  using  sensitive  measures.   This  is  especially  true  for  behavior.   Neither 

cattle,  rabbit, rat  or  mice  infants  have  been  adequately  assessed  to  date  in 

any  published  study.   Furthermore,  differences  in  transfer  success  rates  and 

reproductive  and  developmental  mechanisms  suggest  that  nonprimate  data  may 

not  be  valid  information  for  concluding  that  there  are  no  effects  of  these 

procedures  in  primates.   In  sum,  there  appears  to  be  no  definitive  information 

concerning  risk  for  offspring  abnormalities  in  either  humans  or  nonhuman  primates. 

POTENTIAL  PRIMATE  MODELS  FOR  EMBRYO  TRANSFER  RESEARCH 

The  utility  of  an  animal  model  for  solving  human  problems  depends  on  know- 

ledge about  humans  and  degree  of  similarity  between  humans  and  the  model  species 

on  dimensions  of  interest  (e.g.,  Biggers,  1978).  Additionally,  several  specific 

requirements  seem  essential  for  an  adequate  primate  embryo  transfer  model.   These 
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Include  knowledge  about  reproductive  biology,  availability  of  detailed 

developmental  norms,  and  a  sufficient  number  of  female  breeders  to  provide 

ova  and  receive  embryos  while  in  the  proper  state  for  implantation.   Devel- 

opmental and  reproductive  information  is  available  for  chimpanzees  and  a  number 

of  macaque,  baboon,  and  squirrel  monkey  species.   These  species  are  maintained 

in  domestic  breeding  colonies  and  appear  to  be  the  most  likely  model  candidates. 

Chimpanzees  most  closely  resemble  humans  in  anatomy,  reproductive  phys- 

iology, and  intellectual  behaviors  (e.g..  Bourne,  1977;  Swindler  &  Wood,  1973; 

Premack,  1976),  and  therefore  seem  to  be  the  best  model.   Unfortunately,  these 

great  apes  develop  almost  as  slowly  as  humans,  are  very  expensive  to  keep  in 

captivity,  and  are  an  endangered  species  available  for  research  only  in  rela- 

tively small  numbers.   Thus,  their  utility  for  identifying  a  range  of  abnormalities 

in  a  reasonably  short  time  is  quite  limited.   Conversely,  squirrel  monkeys  are 

rapidly  developing,  relatively  small,  new  world  primates  that  can  be  bred  and 

maintained  fairly  inexpensively.   They  are  suitable  for  anatomical  and  phys- 

iological studies,  and  their  complex  social  organization  and  reasonable  intellec- 

tual talents  make  them  also  appropriate  for  behavioral  research  (e.g.,  Rosenblum 

&  Cooper,  1968). 

Macaques  and  baboons  are  old  world  primates  varying  markedly  in  size  and 

behavior.   The  most  common  forms  in  large  breeding  colonies  are  yellow  and  anubis 

baboons  and  rhesus,  pigtail,  and  crab  eating  macaques.   Each  species  has  an 

estrous  cycle  of  about  28  days,  similar  in  period  and  hormonal  changes  to 

humans  (Diczfalusy  &  Standley,  1971).   Also  like  humans,  females  cycle  throughout 

the  year.   Squirrel  monkeys  have  a  shorter  7-13  day  estrous  cycle,  and  many 

females  are  seasonal  and  do  not  ovulate  during  some  months  (Rosenblum  &  Cooper, 

1968) .   In  terms  of  estrous  cycle  length  macaques  and  baboons  seem  to  be  a 

better  model  than  squirrel  monkeys.   Having  continuous  cycles,  baboons  and 
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macaques  are  also  more  likely  to  produce  ova  and  be  available  as  embryo  re- 

cipients without  need  for  potentially  harmful  hormonal  treatments. 

An  important  practical  consideration  for  an  embryo  transfer  model  con- 

cerns identification  of  estrous  cycle  stages  to  bracket  the  time  of  ovulation 

and  to  synchronize  large  numbers  of  donors  and  recipients.   Actual  menstrual 

bleeding  is  not  often  observed  in  baboons  and  macaques,  especially  when  animals 

are  housed  in  social  groups.   Pigtail  monkeys  and  baboons  are  valuable  here. 

They  have  a  large  perineal  swelling  (upper  thighs  and  buttocks)  that  can  be 

used  to  identify  the  day  of  ovulation  in  60-70%  of  females  (White,  Blaine,  & 

Blakley,  1973).   This  succession  of  nontumescence,  tumescence,  and  detumescence 

is  easily  observed  and  charted  even  when  animals  are  housed  in  groups.   Cycling 

can  thus  be  tracked  in  hundreds  of  potential  ova  donors  and  embryo  recip- 

ients by  external  signs  alone.   In  squirrel  monkeys  and  the  other  macaques 

blood  hormone  levels  and /or  vaginal  smears  are  needed  to  track  estrous  stages. 

This  requires  capturing  the  female,  a  generally  stressful  procedure  potentially 

detrimental  to  hormone  physiology  and  behavior  (Sackett  &  Holm,  1978). 

The  gestation  period  for  baboons  is  about  180  days.   For  macaques,  ges- 

tation ranges  between  165-170  days.   Infancy  in  macaques  spans  the  first  post- 

natal year,  with  reproductive  maturity  at  3-A  years  for  females  and  4-5  years 

for  males.   Baboons  have  a  longer  immaturity  period  and  are  not  reproductively 

mature  as  soon.   A  great  deal  is  known  about  reproductive  biology  in  each 

species.   Although  the  general  details  of  reproduction  are  similar,  there  are 

species  differences  and  each  of  these  species  differs  from  humans  in  at  least 

some  fundamental  ways  (e.g.,  Diczfalusy  &  Standley,  1971;  Ruppenthal  &  Reese, 

1979).   For  example,  humans  differ  from  macaques  and  baboons  in  distribution 
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of  cholesterol   lipoproteins  important  for  hormone  production  during  pregnancy 

(e.g.,  McMahan,  Clarkson,  Lofland,  Rhyne,  &  Sackett,  1979),  and  in  sex 

steroid  binding  protein  changes  during  pregnancy  (Schiller,  Holm,  &  Sackett, 

1978).   Exactly  which  species  best  matches  humans  in  reproductive  biology  is 

thus  unclear.   Therefore,  the  basic  requirement  described  next  may  be  the 

best  criterion  for  choosing  among  potential  primate  models. 

Detecting  quantitative  abnormalities  using  an  existing  primate  colony 

will  depend  on  availability  of  normative  data  on  the  animals  in  that  colony. 

Even  within  each  species  large  differences  in  vital  statistics  are  found 

between  colonies.   For  example,  average  birthweights  between  three  large  rhesus 

colonies  vary  by  over  25%  (Ruppenthal  &  Reese,  1979).   Most  primate  colonies 

do  have  information  about  reproductive  success  of  individual  animals  and 

about  offspring  growth.   However,  this  data  is  often  in  clinical  record  file 

cabinets,  not  easily  accessed  for  statistical  summary.   Some  colonies  do  main- 

tain computerized  records,  and  can  generate  norms  for  large  numbers  of  animals. 

To  be  accurate  and  valid,  such  norms  must  be  studied  by  subject  and  environment 

factors  like  sex,  age,  maternal  parity,  weaning  ages,  type  of  caging,  seasonality, 

and  wild  versus  colonyborn  origin.   As  shown  by  work  of  Bird,  Henrickson,  and 

Hendrickx  (1975),  vital  statistic  values  vary  tremendously  by  such  factors. 

Most  published  colony  data  and  data  kept  for  clinical  and  reporting  purposes 

are  not  broken  down  by  pertinent  variables.   Much  of  these  data  do  not  approach 

even  minimum  standards  for  use  as  baseline  values.   When  unavailable,  as  seems 

to  be  the  case  for  most  colonies,  such  norms  will  have  to  be  generated  as  part 

of  the  embryo  transfer  research.   For  most  vital  statistics  this  would  take  a 

number  of  years  and  hundreds  of  animals  for  sufficient  baseline  data  to  detect 

abnormalities  with  statistical  reliability. 
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The  problem  for  behavior  development  norms  is  even  more  critical. 

Individual  differences  are  the  rule  in  primate  development.   Nutrition,  social, 

and  environmental  factors  can  influence  behavioral  development  in  a  profound 

fashion.   Of  course,  the  extremes  of  behavioral  retardation —  like  physical 

abnormality —  are  detectable  with  only  a  few  subjects.   Gross  anatomical 

abnormalities,  lack  of  species-typical  neurological  and  behavioral  reflexes, 

complete  failure  to  learn  under  test  conditions,  and  atypical  psychotic-like 

interactions  by  infants  with  their  mothers  or  agemates  are  obvious  and  have 

been  produced  and  measured  by  many  primate  behaviorists  (e.g.,  Harlow  &  Harlow, 

1965;  Ruppenthal,  Arling,  Harlow,  Sackett,  &  Suomi,  1976).   However,  detecting 

more  subtle  quantitative  deviancies  depends  on  availability  of  standardized 

test  information  on  many  individuals  subjected  to  the  same  postnatal  rearing 

conditions.   It  is  likely  that  only  a  few  existing  primate  colonies  will  be 

able  to  provide  this  aspect  of  an  embryo  transfer  model. 

In  summary,  three  basic  requirements  for  a  primate  model  include  (i)  a 

large  number  of  individuals  available  for  study,  (ii)  the  ability  to  continuously 

track  estrous  cycles  of  many  females  over  long  time  periods,  and  (iii)  norms  on 

reproduction,  growth,  anatomy,  and  physiological  and  behavioral  development 

for  evaluating  similarities  to  humans  and  to  detect  abnormalities  in  the 

products  of  embryo  transfer.   Next  we  turn  to  the  pigtail  macaque  to  illustrate 

one  possible  model  for  approaching  these  requirements. 

THE  PIGTAIL  MACAQUE  AS  A  MODEL  FOR  EMBRYO  TRANSFER  RESEARCH 

The  Regional  Primate  Research  Center,  University  of  Washington,  houses 

1,100  pigtail  monkeys  among  1,500  total  primates.   There  are  400  females  and 

50  males  active  in  breeding  among  the  650  breeding  age  pigtails.   About  80%  of 

these  breeders  live  in  harem  groups  containing  one  male  and  6-12  females  (Blakley, 
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1970).   The  remainder  are  in  timed  mating  cages  for  producing  offspring  with 

precisely  known  gestational  ages.   The  pigtail  population  on  January  12,  1979 

was  506  wildborn  and  593  colonyborn  monkeys.   Table  1  shows  the  distribution 

of  this  population  by  years  in  the  colony  for  wildborns  and  by  age  for  colony- 

borns.   Almost  all  wildborns  are  of  breedable  age,  as  are  colonyborn  females 

that  have  reached  four  years  of  age.   Animals  seven  years  or  older  are  fully 

mature  adults. 

Table  1.   Distribution  of  1,099  pigtail  monkeys  forming  the  Primate 
Center  population  on  January  12,  1979. 

Time  in  Colony Wildb 
Dm 

Colonyb 
Dm 

or  Age  (Years) Females Males Females Males 

0-1 155 5 

90 66 2 65 22 48 54 
3 46 

23 
49 19 

4 9 1 21 10 
5 33 4 34 8 
6 

24 
3 

27 

9 
7 

31 
1 

31 

7 
over  8 82 2 67 53 

In  this  population  there  are  about  200  females  who  could  be  immediately 

available  as  ova  donors  or  embryo  recipients.   Many  of  these  animals  have  had 

estrous  cycles  tracked  routinely  for  several  years.   An  additional  50-60  animals 

that  are  fully  mature  have  failed  to  become  pregnant  due  to  adhesions  and 

blockage  of  the  oviducts,  aging,  hormonal  deficiencies,  and  unknown  reasons. 

These  females  are  also  available  as  potential  embryo  transfer  research  subjects. 

A  subgroup  of  this  population,  described  in  detail  below,  habitually  produce 

aborted,  stillborn,  premature,  low  birth  weight,  and/or  neonatally  dead  offspring. 

This  set  of  45  females  and  5  males  who  produce  poor  pregnancy  outcomes,  and 

a  comparable  set  of  controls  who  almost  never  have  bad  pregnancy  outcomes,  are 

also  available  as  research  animals. 
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Reproduction  and  developmental  research  is  conducted  in  two  Center 

facilities.   The  main  breeding  colony  is  located  at  Medical  Lake,  Washington, 

near  Spokane.   Most  mating  and  rearing  of  offspring  in  social  groups  occurs 

here  (Blakley,  Morton,  &  Smith,  1972).   Most  experimental  studies  on  preg- 

nant females  and  offspring  reared  without  mothers  in  a  nursery  occur  in 

Seattle  at  the  Infant  Primate  Research  Laboratory  located  on  the  Medical 

School  and  Health  Sciences  Center  campus.   This  laboratory  is  jointly  sponsored 

and  funded  by  the  Primate  Center  and  the  Child  Development  and  Mental  Retarda- 

tion Center.   Twentyseven  investigators  using  primates  as  obstetrical,  ped- 

iatric, or  neuro-behavioral  models  are  active  in  this  laboratory.   The  facility 

provides  24-hour  care  of  healthy  and  medically  high  risk  newborns,  conducts 

routine  measurement  of  growth  and  behavior,  has  an  'obstetrical'  unit  that 

monitors  pregnancies  and  obtains  measures  and  specimens  during  labor  and 

delivery,  and  can  rear  offspring  either  with  or  without  their  mothers.   Pregnant 

females  and  newborns  come  to  the  laboratory  from  Spokane  via  commercial  jets. 

A  study  of  over  1,000  transported  animals  revealed  no  evidence  of  abnormalities 

produced  by  these  flights. 

COMPUTERIZED  ANIMAL  RECORDS 

A  major  Primate  Center  resource  is  its  15-year  computerized  colony  record 

system.   These  records  are  archival  for  live  and  dead  animals.   The  computer 

routinely  generates  vital  statistics  for  the  colony  as  a  whole,  all  live  or 

dead  animals,  and  single  individuals.   The  data  base  contains  over  500,000 

entries  on  5,418  total  pigtail  monkeys.   Among  other  dimensions,  the  computer 

generates  norms  for  (i)  conception  rates  and  pregnancy  outcome  probabilities, 

(ii)  deaths  and  survivorship  statistics,  (iii)  body  weight  gain,  (iv)  disease 

incidences  and  causes  of  death,  and  (v)  hematology  and  other  blood  chemistry 

values.   These  measures  can  be  studied  for  variation  by  age,  sex,  origin  as  a 
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wild  or  colony  born  animal,  age  at  weaning,  season,  experimental  history, 

type  of  housing,  number  of  prior  conceptions  or  births  and  other  factors. 

A  number  of  studies  have  already  been  done  using  these  records  (e.g.,  Sackett, 

Holm,  Davis,  &  Fahrenbruch,  1974)  or  are  in  progress.   Tables  2  and  3  give 

breeder  and  offspring  sample  sizes  available  in  these  records  as  of  January 

12,  1979. 

Table  2.   Sample  sizes  for  studying  conception  rates  and  pregnancy 
outcomes  of  pigtail  monkeys  from  computerized  records  as  of  January 
12,  1979. 

Breeders  With  1^  or  More  Known  Conceptions 

Wildborn  Colonyborn  Total 

Females     Males     Females     Males     Females Males 

Number  of 
Animals 

Mean  Number 
of  Conceptions 

SD  of  Number 
of  Conceptions 

Total  Number 
of  Conceptions 

NOTE:  Females  have  more  known  conceptions  than  males  because  some  breeding  has 
occurred  in  multi-male  groups  where  specific  sires  are  unknown. 

Table  3.   Sample  sizes  for  viable  (liveborn)  and  nonviable  (aborted  or 

stillborn)  offspring  among  2,977  pigtail  fetuses  or  infants  with  data 

appearing  in  the  computerized  records  as  of  January  12,  1979. 

Viable Nonviable Total 

Females     Males Females     Males Females     Males 

Number 1218        1270 251        238 1469        1508 

Per  Cent 
of  Total 

41         43 8         8 49         51 
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This  data  base  of  2,977  known  conceptions  among  1,037  breeders  allows 

for  calculation  of  normative  pregnancy  outcome  and  other  breeding  statistics 

under  standard  colony  practices.   The  results  of  one  such  analysis  are  shown 

in  Figure  1,  presenting  abortion,  stillbirth,  neonatal  death,  and  neonatal 

survivor  percentages  for  colony  and  wild  born  females.   The  wildborn  data  are 

broken  down  by  weight  at  entry  into  the  colony  to  assess  effects  of  true 

maternal  parity,  as  many  wildborns  are  likely  to  have  conceived  before  coming 

to  the  colony.   Females  entering  under  4  kilograms  are  almost  always  immature, 

and  as  with  colonyborn  females  their  colony  births  are  in  the  true  order.   Females 

entering  between  4  and  5  kilograms  may  have  had  births  in  the  wild,  and  those 

entering  over  this  weight  are  almost  certain  to  have  had  conceptions  in  the 

wild.   Females  entering  the  colony  over  6  kilograms  in  body  weight  are  usually 

older,  and  are  likely  to  be  at  relatively  high  maternal  parity  after  only 

a  few  years  in  the  colony. 

Besides  serving  as  normative  pregnancy  outcome  values,  these  data  show 

two  important  effects.   The  first  offspring  of  colonyborn  females  have  almost 

50%  probability  of  dying  in  the  first  30  days  of  life,  although  later  births 

do  not  have  an  exceptionally  high  neonatal  mortality.   These  females  are  very 

young —  comparable  to  11-15  year  old  human  girls.   We  are  currently  studying 

the  causes  of  this  phenomenon,  which  may  be  related  to  the  problem  of  teenage 

pregnancy   that  is  of  current  concern  in  this  country.   The  high  stillbirth  value 

for  older  high  parity  wildborn  females  are  also  of  great  interest  to  us,  as 

this  phenomenon  is  also  seen  in  older  high  parity  women.   Taken  together,  these 

two  results  suggest  that  at  least  some  gross  aspects  of  human  pregnancy  outcome 

epidemiology  are  replicated  in  this  pigtail  monkey  colony.   The  percentages  in 

figure  1  are  relative  to  the  number  of  animals  having  various  numbers  of  prior 

conceptions.   Table  4  presents  these  values  from  the  current  computerized  records 
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Figure  1.   Pregnancy  outcome  distributions  for  Primate  Center  Breeding 
Colony  colonyborn  and  wildborn  pigtail  macaques.   Parentheses  indicate 
the  level  of  statistical  significance  between  groups  In  each  subset  of 
conditions.   Percentages  are  calculated  within  each  birthorder  and  group, 
across  the  four  pregnancy  outcomes. 
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for  wildborn  and  colonyborn  females  and  males. 

Table  4.   Number  of  wild  and  colony  born  breeding  age  females  and  males 
with  various  frequencies  of  conceptions  in  the  computer  records  as  of 
January  12,  1979. 

Number of 
Femal es 

Number  of 
Males 

Conceptions Wildborn Colonyborn Conceptions Wildborn     Colonyborn 

0 325 51 0 

13 

17 
1 210 53 1-5 22 

20 

2 108 
44 

6-10 
25 9 

3 103 
36 

11-15 15 4 
4 88 16 16-20 9 4 
5 

56 
8 21-25 7 4 

6 53 5 26-30 3 4 
7 

41 
2 over  30 11 5 

8 16 3 
over 8 

21 2 

Analyses  of  birthweight  and  weight  gain  further  illustrate  the  value  and 

uses  of  computerized  records.   Figure  2  presents  birthweight  distributions  for 

820  viable  male  and  740  female  newborns.   Females  are  lighter  than  males,  having 

a  mean  birthweight  of  450  versus  490  grams  (SD=78  and  81  respectively).   Whether 

a  particular  individual  is  low  in  birthweight  relative  to  all  other  newborns 

can  be  determined  from  this  distribution.   Our  low  birthweight  criterion  is  the 

10th  centile;  that  value  exceeded  by  90%  of  the  population  (390  grams  for  males, 

370  for  females).   Animals  lighter  than  the  10th  centile  have  a  four  times  greater 

risk  of  natural  death  during  postnatal  days  1-30  than  those  born  at  any  other 

10  centile  range.   Also,  as  shown  in  figure  3,  low  birth  weight  monkeys  of  either 

sex  reared  under  standard  colony  social  group  conditions  remain  in  the  lowest 

range  of  body  weight  through  at  least  4.5  years  of  age.   This  differs  from  humans, 

where  low  birthweight  in  itself  does  not  predict  especially  light  later  weight, 

except  for  babies  that  are  also  immature  at  birth  (small-f or-dates) .   Differences 

in  medical  care  and  frequency  of  threat  and  physical  attack —  which  is  often 
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directed  by  agemates  toward  smaller  animals —  probably  account  for  this 

discrepancy  in  growth  between  low  birth  weight  humans  and  pigtail  monkeys. 

Figure  4  presents  6-year  growth  curves  for  colony-raised  pigtails.   Males 

are  heavier  than  females  throughout,  and  undergo  a  dramatic  adolescent  growth 

spurt  at  about  the  fourth  year.   We  are  reanalyzing  these  data  now  that 

more  weights  are  available  at  older  ages.   The  resulting  curves  on  weights 

of  over  1600  individuals  should  provide  adequate  normative  expectations  for 

body  weight  increase  over  age. 

OTHER  NORMATIVE  AND  DEVELOPMENTAL  DATA 

In  addition  to  the  data  types  described  above,  a  number  of  additional 

measures  characterizing  pregnancy  and  offspring  growth  and  physiology  are 

available.   Endocrine  changes  during  the  estrous  cycle  and  pregnancy  have 

been  measured  longitudinally  on  over  90  females  (Schiller,  Frederickson,  Lewis, 

&  Sackett,  1979).   Over  580  pigtails  have  been  screened  for  normative  levels 

of  cholesterol  lipoproteins  and  triglyceride  (McMahan,  Rhyne,  Lofland,  & 

Sackett,  1979).   The  entire  age-known  pigtail  colony  has  been  assessed  for 

developmental  changes  in  gonadotropins  (Faiman,  Winters,  &  Sackett,  1979). 

With  respect  to  growth,  a  series  of  fetuses  and  in  utero  fetal  x-rays 

provide  norms  for  fetal  development  (e.g.,  Newell-Morris  &  Tarrant,  1978).   A 

sample  of  these  data  is  presented  in  figure  5,  illustrating  changes  in  fetal 

crown-rump  length  and  appearance  of  foot  and  hand  bone  ossification  centers 

in  fetuses  of  known  gestational  age.   Other  data  are  available  on  changes  in 

fetal  skull  dimensions  and  femur  length.   An  important  set  of  data  for  detecting 

birth  defects  is  available  on  craniofacial  and  dental  development  from  fetal 

stages  to  adulthood  (e.g..  Swindler  &  Tarrant,  1973).  Several  investigations 

have  produced  data  on  respiratory  system  development  of  fetuses  and  prematurely 

delivered  infants  (e.g.,  Woodrum,  Hodson,  &  Guthrie,  1978).   In  addition  to 
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Figure  3.   Body  weight  gains  by  male  and  female  pigtail  macaques  as  a  function 
of  the  centile  of  body  weight  at  birth.   Among  the  six  male  birthweight  centile 

groups,  low  birthweight  males  remain  lightest  and  high  birthweight  males  re- 
main heaviest  over  this  age  span.   Among  females,  only  the  low  birthweight 

animals  differ  reliably  from  the  other  groups  across  the  -whole  age  range. 
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Figure  A.   Growth  curves  for  colony  pigtails  predicted  by  multiple 
regression  from  mixed  longitudinal-crossectional  data  including 
over  25,000  individual  weight  values. 
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Figure  5.   Prenatal  nonns  for  growth  of  fetal  crown-rump  length 
(curved  solid  line)  over  gestational  age  and  for  appearance  cf 
hand  and  foot  bone  ossification  centers  with  increasing  gestation. 
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hyaline  membrane  disease,  these  studies  have  uncovered  several  other  respira- 

tory problems  similar  or  identical  to  those  of  human  premature  infants. 

Fetal  and  placental  morphology  are  currently  under  study  at  gestational 

ages  of  45  days  through  birth.   Brains  from  planned  sacrifices  and  natural 

deaths  of  premature  and  full  term  pigtail  newborns  have  been  evaluated  for 

abnormalities  by  light  and  electron  microscopy  (e.g.,  Sumi  &  Alvord,  1977). 

Along  with  necropsy  information  in  the  computerized  records  on  aborted  and 

stillborn  fetuses,  these  data  provide  norms  for  fetal  and  placental  devel- 

opment that  can  be  used  for  assessing  abnormalities  of  the  products  resulting 

from  embryo  transfer. 

A  final  set  of  important  normative  information  was  produced  in  a  recent 

study  of  pigtail  macaque  blood  groups  (Socha,  Moor-Jankowski,  &  Sackett,  1978). 

Twenty  specificities,  based  on  human  A-B-0  blood  groups  and  rhesus  types, 

were  found.   A  current  study  of  natural  pigtail  antibodies  should  increase 

this  number  and  produce  pigtail-specific  blood  groupings.   This  information 

will  allow  matching  or  mis-matching  of  genetic  variables  in  ±n   vitro  fertil- 

ization studies  with  pigtail  ova  and  embryos. 

Table  5,  below,  summarizes  some,  but  not  all,  of  the  data  types  currently 

available  for  characterizing  the  course  of  pregnancy  and  fetal-infant  growth 

in  the  Washington  Regional  Primate  Research  Center  pigtail  colony. 

Table  5.   Major  types  of  normative  data  and  curront  samples  sizes  for 
characterizing  estrous  cyclicity,  pregnancy,  health,  and  offspring  growth 
of  Primate  Center  pigtail  monkeys.   Sample  sizes  are  approximate  as  data 
are  continuously  added  to  most  of  these  measurement  sets. 

Age  range  of 
individuals 

Parameter  producing  data  Sample  Sizes 

Conception  rates  &       3-20        i  no-;  u   j        o  0-77 -,        „  ̂   1,037  breeders     2,977  conceptions Pregnancy  Outcomes      years 

Cholesterol  lipopro-    birth-        583  individuals   1,150  blood  samples teins  &  triglyceride   14  years 
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(Table  5  continued) 

LH  and  FSH 

Progesterone,  ester- 
diol,  Cortisol,  SBP 

Pigtail  blood 
groups 

2  postnatal 
days-13  years 

3-15  years 

1-15  years 

560  individuals    980  samples 

Detailed  samples  during  estrous  cycles; 
140  individuals   1,500  samples 

Longitudinal  samples  during  pregnancy: 
95  individuals    2,000  samples 

180  individuals   300  blood  samples 

Hematology  &  blood 
chemistry  (20 
variables) 

Clinical  Treatments 

Pathology  reports 
from  necropsy 

Prenatal  50  fetuses  &  80  placentas 

Birth-20  ye^s  3,000  individuals   15,000  samples 

Birth-20  years  1,800  individuals  5,000  treatments 

Fetus-20  years  1,600  individuals 

Birthweight  &  weight 

gains  of  age-known 
animals 

Bone  ossification, femur 
length,  skull  dimension 

Fetal  &  placental 
morphology 

Fetal  &  infant  brain 
tissue 

Fetuses  &  newborns 

in  lung  studies 

Craniofacial  &  dental 

development 

Birth-14  years   1,680  individuals   45,000  values 

Longitudinal  data  during  infancy: 
425  infants        10,000  values 

60  gestational 

days-postnatal 
9  months 

45  gestational 

days-birth 

45  gestational 

days-14  post- natal months 

120  gestational 

days-birth 

60  gestational 
days-10  years 

240  fetuses 

120  infants 

380  measures 

1,200  measures 

Tissue  from  gestation  age-known  C-sections: 
110  specimens 

Tissue  from  natural  deaths: 

300  specimens 

From  age-known  individuals  in  experi- 
mental studies:  80  individuals 

From  natural  deaths: 
300  specimens 

From  experimental  studies  of  age-known 
individuals:  100  specimens 

From  naturally  occurring  deaths: 

300  specimens 

200  individuals    2,000  samples 

HIGH  RISK  BREEDER  POPULATION 

In  most  primate  colonies  unproductive  or  constantly  sick  breeders  are 

eliminated  from  the  population.   In  our  colony  such  breeders  are  under  study 
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for  causes  of  bad  pregnancy  outcomes  and  behavioral,  physiological,  and 

anatomical  development  of  surviving  offspring  (NICHHD  program  project  grant 

HD-08633;  Prematurity  in  Primates:  Causes,  Effects,  Prevention;  G.  Sackett, 

Principle  Investigator;  24  current  collaborating  scientists).   The  project 

has  45  female  and  5  male  high  risk  breeders  and  32  female  and  4  male  low 

risk  monkeys.   These  animals  are  a  unique  resource  to  study  in  vitro  fertili- 

zation and  embryo  transfer. for  both  clinical  and  fundamental  knowledge.   The 

rationale  for  this  statement  includes  (i)  the  fact  that  five  years  of  reproductive 

biology  data  are  already  available  on  these  animals,  (ii)  the  high  risk  breeders 

and  other  females  in  the  general  colony  have  the  same  range  of  abnormalities  as  those 

leading  human  women  to  the  embryo  transfer  procedure,  and  (iii)  detailed  norms 

concerning  past  pregnancy  outcomes  and  offspring  development  of  these  specific 

individuals  have  already  been  gathered  under  standardized  conditions  of 

mating  and  offspring  rearing. 

High  risk  breeders  are  defined  in  terms  of  excess  abortions,  stillbirths, 

and  neonatally  dead  or  low  birthweight  offspring.   Table  6  illustrates  these 

characteristics  for  females  who  produced  three  or  more  conceptions  under  stan- 

dard harem  group  conditions.   Table  7  gives  data  for  males.   As  seen  in  these 

tables,  high  risk  females  and  males  greatly  exceed  other  monkeys  in  producing 

fetal  and  neonatal  loss  and  developmentally  at-risk  low  birthweight  offspring. 

The  male  results  are  surprising,  as  their  matings  were  with  a  random  assortment 

of  females.   Pigtail  males  thus  appear  to  contribute  to  bad  outcomes  indepen- 

dently of  particular  female  factors —  a  phenomenon  almost  completely  unstudied 

in  humans.   The  data  for  these  tables  came  from  breeders  prior  to  1974. 

Since  that  time  some  of  the  original  animals  have  been  lost  or  dropped  from 

the  project.   However,  5-10  new  high  risk  females  and  1-2  high  risk  males 

are  identified  from  among  general  colony  members  each  year. 
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Table  6.   Pregnancy  outcomes  of  high,  low,  and  intermediate  risk  mul- 
tiparous  females  prior  to  experimental  mating  on  the  Prematurity  in 
Primates  project. 

Pr 
egnancy Outcome 

Neonatal Low  Birth 

Risk  Condition Measure Viable Aborted Stillborn Dead Total Weight 

HIGH  (N=37) N  conceptions 66 51 38 30 185 62 
Mean/breeder 1.8 

1.4 
1.0 0.8 

5.0 1.7 
%  of  total 35.7 27.6 20.5 16.2 

33.5 
LOW   (N=29) N  conceptions 150 6 1 4 161 6 

Mean/breeder 5.2 0.2 0.0 0.1 5.6 0.2 
%  of  total 

93.2 3.7 0.6 
2.5 

3.7 
INTERMEDIATE N  conceptions 376 86 

54 
54 

570 
58 

(N=110) Mean/breeder 3.4 0.8 0.5 0.5 
5.2 

0.5 
%  of  total 66.0 15.1 9.5 9.5 10.0 

Table  7.   Pregnancy  outcomes  sired  by  high  and  low  risk  males  prior  to 
experimental  mating  on  the  Prematurity  in  Primates  project. 

Pregnancy Outcome 

Neonatal Low  Birth 

Risk Condition Measure Viable Aborted Stillborn Dead Total Weight 

HIGH (N=3) N  conceptions 
28 28 

16 

25 

97 

25 

Mean/breeder 9.3 9.3 5.3 8.3 32.3 
8.3 

%  of  total 28.9 28.9 
16.5 25.8 

25.8 

LOW (N=3) N  conceptions 73 12 5 8 98 5 
Mean/breeder 24.3 4.0 

1.7 
2.7 32.7 1.7 

%  of  total 74.5 12.2 5.1 
8.2 

5.1 

Males  and  females  were  time  mated  within  risk  conditions  over  a  three  year 

period  to  compare  pregnancy  outcomes  and  development  of  surviving  offspring. 

Each  female  had  two  pregnancies;  one  under  minimal  prenatal  stress  and  another 

under  high  stress  produced  by  daily  hand-capture  (Sackett  &  Holm,  1978).   High 

risk  females  under  high  or  low  stress  produced  55%  abortions,  a  significant 

increase  over  their  prior  28%  abortion  rate.   Under  low  stress,  low  risk  females 

had  5%  abortions,  exactly  as  expected  from  their  prior  rate.   When  stressed, 
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the  low  risk  abortion  rate  increased  to  30%.   These  results  validated  the 

basic  risk  conditions  under  experimental  treatment,  and  suggested  that  pre- 

natal stress  may  affect  only  low  risk  females. 

Compared  with  low  risk  offspring,  high  risk  survivors  exhibited  a  number 

of  developmental  deficits.   These  included  lower  birthweight  and  immature 

skeletal  systems  for  gestational  age  (Fahrenbruch,  Burbacher,  &  Sackett,  1979a), 

a  number  of  placental  abnormalities  (Fahrenbruch,  Burbacher,  &  Sackett,  1979b), 

slower  postnatal  weight  gain  (Sackett,  Holm,  &  Fahrenbruch,  1979),  and  much 

increased  time  to  develop  diurnal  cycles  of  heart  rate,  respiration,  temperature, 

and  sleep-wakefulness  patterns  (Sackett,  1979).   Each  of  these  effects  was 

most  deviant  for  offspring  of  high  risk  females  who  were  stressed  during 

pregnancy.   Offspring  of  stressed  females  were  also  deficient  in  a  number  of 

standard  primate  learning  tests,  although  these  data  are  not  yet  completely 

collected  and  analyzed.   Preliminary  analyses  of  other  tests  measuring  neonatal 

reflex  development,  exploratory  behavior,  and  social  interactions  with  agemates 

suggest  that  maternal  risk  and  prenatal  stress  may  also  affect  other  behavioral 

dimensions. 

A  major  part  of  our  current  research  is  to  identify  and  correct  causes  of 

abortion  in  individual  high  risk  females  to  produce  surviving  offspring  for 

developmental  study.   Many  preconception,  genetic,  and  prenatal  variables  may 

underlie  high  risk.   This  is  the  area  where  embryo  transfer,  as  a  research  tool, 

can  greatly  improve  our  research  effort.  Males  may  contribute  to  bad  pregnancy 

outcomes  via  their  behavior  before  and  during  mating —  a  stress  source  known 

to  affect  pregnancy  in  rodents  (Joffee,  1965).   Comparing  conceptions  produced 

by  in  vitro  and  natural  fertilization  yields  direct  assessment  of  stress  and 

other  preconception  and  mating  factors  on  pregnancy  outcome  and  offspring  devel- 

opment.  Using  embryo  transfer  to  crossfoster  ova  between  high  and  low  risk 
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females  leads  to  direct  pinpointing  of  genetic  versus  prenatal  factors 

as  causes  of  bad  pregnancy  outcomes.   Candidly,  the  development  of  prenatal 

crossfostering  as  a  research  tool  is  my  primary  motivation  for  interest  in 

embryo  transfer  and  in  preparing  this  paper. 

NEWBORN  AND  INFANT  DEVELOPMENTAL  MEASURES 

The  Infant  Primate  Research  Laboratory  has  developmental  measures  on 

486  pigtail  newborns  and  Infants.   These  animals  were  all  removed  from  their 

mothers  at,  or  shortly  after,  birth.   They  were  reared  in  a  nursery  under 

standard  handling  and  feeding  conditions  (Ruppenthal  &  Reese,  1979).   Some 

animals  were  completely  normal  at  and  after  birth.   Others  were  sick,  premature, 

low  in  birth  weight,  maternally  rejected,  or  traumatized  physically.   A  third 

set  were  subjects  in  manipulative  experiments  involving  premature  or  full  term 

C-section  delivery,  other  medical  interventions,  or  experimental  rearing 

involving  social  or  perceptual  deprivation.   The  developmental  measures  assess 

anatomical,  physiological,  and  behavioral  factors.   Norms  for  most  tests  are 

available  for  at  least  50  healthy  controls,  as  well  as  over  100  monkeys  known 

to  be  developmentally  deficient  or  retarded  in  some  important  way.   The 

standard  test  schedule  and  current  sample  sizes  for  each  measure  are  given 

in  table  8. 

Table  8.   Schedule  of  standard  tests  and  measurements  on  pigtails  during 
the  neonatal  and  infancy  periods,  and  number  of  animals  tested  to  date. 

TEST            AGE  AT  ASSESSMENT  SAMPLE  SIZE 

Simian  Apgar        day  1  &  2  over  250 

Bone  X-Rays  &       day  1,  14,  28  week  6,  12,  16,  20,  32  311 
body  size 

Tooth  Eruption      daily,  weeks  1-24  150 

Body  Weight        dally,  month  1  3 /week  months  2-3  486 
weekly,  months  4-12 

Diurnal  Cycles      daily  once  per. 5-4  hours,  weeks  1-4  325 
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(Table  8  continued) 

Blood  Draws 

Respiration  & 
Autonomic  Function 

Sucking  Reflex 

Startle  Reflex 
&  Orienting 

Clasp-Grasp 
Reflexes 

Neurological 
Reflexes 

Home  Cage  Behavior 
Inventory 

Playroom  Social 
Interaction 

Learning  Test 
Series 

Social  Preferences 

Ice  days  1-5  4cc  weeks  8,  16,  24  over  225 
lOcc  week  32 

day  1-5   3  times  week  2   2  times  weeks  3-7  15 
daily  weeks  8-12 

day  1-14   2  times  weeks  3-4  1/week  5-10  over  200 

2  times/week  1-5   1/week  6-24  over  200 

2  times/week  1-4   1/week  5-6  over  200 

daily  weeks  1-8  over  250 

2  times  per  week  from  birth  to  12  months  over  450 

3  times  per  week  from  weeks  5-month  12  over  450 

daily  weeks  16-32  over  150 

Mothers: Neonate  versus  adult  female  over  150 

day  1,  3,  7 

Offspring:  1  time  per  month  2-9  over  200 

HEALTH  AND  GROWTH,   A  simian  apgar,  like  that  used  with  humans,  rates  new- 

borns for  health  status  and  reactivity.   Bone  x-rays,  anthropometric  measures, 

dental  eruption  dates,  and  body  weight  gain  measure  growth.   Blood  draws  are 

taken  to  measure  nutritional  parameters  such  as  amino  acid  spectrum,  iron,  and 

vitamin  levels.   Bloods  also  yield  measures  of  sex  hormones  and  Cortisol.   Cycles 

of  sleep-wakefulness  are  measured  by  observing  newborns  once  per  30  minutes, 

24-hours  each  day,  for  sleep,  inactive  waking,  or  active  arousal.   Every  four 

hours  respiration,  heart  rate,  and  rectal  temperature  are  also  measured.   These 

basic  life  functions  become  cyclic  by  day  7  in  normal  newborns.   Low  birth  weight, 

sick,  and  respiratory  distressed  monkeys  take  much  longer  to  develop  cyclicity. 

This  test  battery  yields  sensitive,  quantitative,  health  and  maturity  indices 

for  developing  monkeys. 
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BASIC  REFLEXES.   Neurological  reflexes  similar  to  those  assessed  in 

human  pediatrics  are  routinely  rated  for  all  nursery  newborns.   Three  behavioral 

reflexes  related  to  major  survival  skills  needed  by  newborn  monkeys  are  also 

measured.   (i)  Each  neonate  receives  one  daily  feeding  from  a  nipple  connected 

to  a  pressure  sensing  instrument  (Kron,  Ipsen,  &  Goddard,  1968)  measuring 

rate,  amplitude,  and  burst-pause  distributions  during  sucking.   (ii)  Clasping 

and  grasping  reflexes  are  studied  in  a  'baby-spin'  apparatus  (Castell  &  Sackett, 

1973).   The  infant  clings  to  a  blood  pressure  type  cuff  while  being  rotated 

by  a  motor  through  two  head-forward  circles.   Pressure  transducers  quantify 

clasp-grasp  strength  at  various  rotation  angles  (e.g.,  head  down,  sideways, 

head  up).   The  angles  eliciting  maximum  pressure  change  systematically  over 

the  first  month,  a  change  that  indexes  neural-motor  maturation.   (iii)  Infants 

are  placed  in  a  chamber  containing  siesmographic  detectors  in  the  floor. 

A  brief  air  puff,  white  noise,  pure  tone,  or  light  flash  is  presented  in  a 

random  order,  along  with  no- stimulation  control  trials.   Time  to  jump  and 

amount  of  motor  activity  following  each  stimulus  measures  sensory-motor  maturity 

and  central  nervous  system  reactivity.   These  three  reflex  tests  are  controlled 

by  a  computer,  which  also  collects  and  summarizes  the  primary  voltage  data  in 

a  digital  form. 

Another  test  series,  conducted  to  date  on  only  a  few  neonates,  uses  radio 

telemetry  transmitters  to  measure  heart  rate  and  respiration  changes  to  repetitive 

sounds.   This  tests    habituation  of  the  autonomic  nervous  system,  a  commonly 

used  way  of  assessing  autonomic  maturity.   The  protocol  also  tests  the  'dive' 

reflex,  measuring  ability  to  recover  from  a  long  period  without  breathing 

(apnea),  a  problem  common  in  the  human  sudden-infant-death  syndrome. 

PERSONAL  AND  SOCIAL  BEHAVIOR.   Two  tests  study  infant  behavior  in  home 
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cages  and  during  social  interactions  with  agemates  in  a  playroom.   Humans 

observe  these  behaviors  using  standard  catalogues  of  monkey  response  categories, 

entering  numbers  coding  specific  activities  into  a  keyboard  connected  to  a 

computer  (Sackett,  Stephenson,  &  Ruppenthal,  1973).   Frequency  and  duration 

of  behaviors  such  as  play,  exploration,  fear-withdrawal,  and  aggression  are 

measured  from  these  records.   Sequential  relationships  between  behaviors  of 

interacting  infants,  amount  of  initiation  versus  receiving  of  interactions, 

and  the  amount  of  self-directed  activity  are  also  measured  (Sackett,  Holm, 

Crowley,  &  Henkins,  1979). 

A  multiple  choice  preference  test  measures  attractiveness  of  neonates 

to  postpartum  females  as  an  index  of  maternal  motivation  (Sackett  &  Ruppenthal, 

1974).   Social  motivation  of  infants  is  assessed  in  their  choices  among  adult 

females  versus  males,  own  versus  opposite  sex  agemates,  and  familiar  versus 

unfamiliar  animals.   Changes  in  these  preferences  occur  systematically  during 

infancy,  and  are  useful  for  both  assessing  social  maturity  and  for  interpreting 

causes  of  playroom  social  behavior  abnormalities  (Sackett,  1972).   We  are 

thoroughly  familiar  with  abnormal  behaviors  produced  by  rearing  infant  macaques  in 

social-perceptual  deprivation  conditions,  and  can  detect  such  abnormalities  in 

both  quantitative  and  qualitative  form  in  pigtail  monkeys  (e.g.,  Sackett,  Holm, 

&  Ruppenthal,  1976). 

LEARNING.   A  standard  battery  of  learning  tests  on  our  pigtail  infants 

Includes  (i)  adaptation  to  a  discrimination  learning  apparatus,  (ii)  simple 

two-choice  black-white  discrimination  habits  for  food  reward  followed  by 

a  reversal  learning  in  which  the  previously  unreward  color  is  correct,  (iii) 

learning  a  sequential  series  of  responses  followed  by  a  change  to  a  single 

response  to  obtain  a  reward  (set  breaking  behavior) ,  and  (iv)  learning  set 

formation  (Harlow,  1959).   In  the  last  task,  the  infant  is  presented  with  two 
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objects,  one  of  which  covers  a  hidden  reward.   The  same  objects  appear  for 

six  trials  in  a  row,  then  a  new  object  set  is  used.   If  the  animal  displaces 

the  correct  object  it  receives  a  raisin  or  piece  of  grape.   Incorrect  responses 

yield  nothing.   The  monkey's  job  is  to  learn  that  correct  responses  should  be 

followed  by  continued  choice  of  that  object,  while  incorrect  responses  should 

be  followed  by  choice  of  the  other  object  (a  win-stay,  lose-shift  learning  set). 

This  difficult  concept  for  both  infant  monkeys  and  humans  has  been  used  as 

a  comparative  test  of  intelligence  for  a  number  of  animal  species,  and  for 

normal  and  retarded  humans. 

OTHER  MEASURES.   Several  other  tests  developed  for  our  pigtail  monkeys 

include  (i)  assessment  of  visual  acuity  and  color  vision  (Boothe,  Teller,  & 

Sackett,  1975),  (ii)  measurement  of  peripheral  nerve  conduction  velocity  to 

index  nervous  system  maturity  (Spelman,  Holm,  &  Sackett,  1979),  (iii)  operant 

response  procedures  measuring  performance  as  early  as  three  days  of  age  (Sackett, 

Tripp,  Milbrath,  Gluck,  &  Pick,  1971),  and  (iv)  a  recently  developed  method 

for  studying  the  way  in  which  infants  search  for  hidden  objects.   The  latter 

is  similar  to  Piagetian  methods  for  studying  cognitive-memory  maturation  in 

human  infants. 

The  final  type  of  procedure  available  in  the  Infant  Laboratory  concerns 

measurements  at  the  time  of  labor  and  delivery.   Three  delivery  teams  are 

on  call  on  different  nights,  as  almost  all  pigtail  births  occur  at  night. 

Pregant  females  are  observed  at  least  once  per  30  minutes,  24-hour s  each  day, 

for  visual  signs  of  labor.   These  include  clear  postural  and  motor  activity 

changes  unique  to  labor.   The  labor  and  delivery  are  recorded  on  video  tape 

for  analysis  of  behavior,  contractions,  and  the  actual  birth  process.   The 

delivery  team  separates  the  mother  and  infant  and  performs  a  number  of 

measurements,  collects  tissues  and  blood  for  anatomical  and  pathological  study. 
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and  recovers  and  processes  the  placenta  for  various  measurements  and 

analyses.   Over  150  births  have  occurred  in  the  laboratory,  with  detailed 

measurements  available  on  the  course  of  labor  and  delivery  for  80  animals. 

In  summary,  15  standard  tests  are  available  for  assessing  growth, 

physiological-behavioral  maturity,  learning,  and  social-personal  behavior. 

Detailed  norms  exist  on  these  tests  for  pigtail  infants  reared  under  standard 

and  controlled  environmental,  social,  and  nutritional  conditions.   Other 

tests  are  available  for  measuring  perceptual  and  intellectual  development, 

although  more  norms  are  required  before  these  can  be  applied  to  the  problem 

of  detecting  abnormalities.   Lastly,  methods  and  normative  data  are  available 

concerning  the  course  of  labor  and  delivery —  an  area  of  special  importance 

for  studying  maternal  abnormalities  following  embryo  transfer. 

RESEARCH  PLAN 

This  section  presents  a  five  year  proposal  to  determine  whether  in  vitro 

fertilization  and  embryo  transfer  produce  abnormalities  in  pregnant,  fetal, 

and/or  infant  pigtail  macaques.   The  first  two  years  involve  method  development 

and  personnel  training.   The  latter  three  years  produce  offspring  for  exper- 

imental studies. 

METHOD  DEVELOPMENT  AND  PERSONNEL  TRAINING 

The  current  success  rate  in  producing  primate  fetuses  by  embryo  transfer 

is,  at  best,  1  in  100  attempts.   This  must  be  raised  to  5-10  per  100  before  a 

primate  model  is  practical.   Under  timed  mating  pigtail  females  become  pregnant 

after  2.5  successive  matings  (Anderson  &  Erwin,  1975).   This  yields  as  estimate 

of  60%  spontaneous  ova  or  embryo  loss,  a  value  typical  for  many  mammalian  species 

(Biggers,  1978b).   Steps  proposed  to  achieve  a  10%  success  rate  form  the  first 

two  years  of  the  research  effort. 

RECOVERY  OF  OVA.   Time  of  ovulation  can  be  detected  with  reasonable 
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accuracy  in  pigtails  by  observing  perineal  swelling  detumescence.   Ova  will 

be  recovered  from  females  at  this  stage  using  laparoscopy  to  visualize  the 

ovary  (e.g.,  Dukelow  &  Ariga,  1976)  and  to  position  a  catheter  to  flush 

and  recover  ova  from  the  oviduct  (e.g.,  Kuehl  &  Dukelow,  1975).   These 

capture  methods  have  been  successful  with  baboons,  squirrel  monkeys,  and 

macaques.   We  successfully  recovered  a  pigtail  ova  on  the  first  try,  under  the 

direction  of  Drs.  James  Kraemer  and  Richard  Dukelow.   Continuing  efforts 

should  give  us  an  estimate  of  actual  recovery  percentage  in  3-4  months.   Using 

females  known  to  have  just  ovulated,  ova  recovery  should  reach  70-90  %.   The 

basic  laparoscopy  procedure  has  been  used  in  our  colony  for  years  (e.g., 

Blakley,  Blaine,  &  Morton,  1977),  and  some  females  have  had  the  procedure 

over  50  times  with  no  detectable  effects  on  future  ovulation  or  fertility. 

We  are  also  developing  instruments  for  recovery  of  fertilized  ova.   This 

has  been  done  in  macaques  and  baboons  (e.g..  Hurst,  Jeffries,  Eckstein,  & 

Wheeler,  1976),  but  is  difficult  in  macaques  due  to  a  highly  curved  cervix. 

Anatomical  and  engineering  studies  are  in  progress  to  produce  an  instrument 

and  technique  for  passing  through  the  pigtail  cervix.   This  work  will  include 

studies  using  ultrasound  to  visualize  the  uterus  and  radio-opaque  dyes  and 

deposit  of  surrogatG-cva  microspheres  to  mimic  embryo  transfers.   Once 

developed,  3-6  months  will  be  required  to  train  technical  personnel  on  these 

procedures.   This  period  of  method  development  and  training  should  take  about 

12  months. 

IN  VITRO  FERTILIZATION  AND  OVA  CULTURE.   This  area  is  probably  the  most 

difficult  on  the  project.   It  requires  capture  of  sperm  from  male  donors,  fer- 

tilization of  fresh  ova,  and  in  vitro  ova  culture  for  4-5  days.   Success  of  the 

culture  depends  critically  on  proper  environmental  and  chemical  factors.   Sperm 

collection  by  electroejaculation  is  a  standard  practice  in  primate  husbandry 
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(e.g.,  Thompson,  1978;  Fordney-Settlage  &  Hendrickx,  1974).   It  has  be^n 

used  with  success  in  our  colony,  and  we  have  developed  a  stimulator  producing 

ejaculation  with  low  current  levels  at  short  application  durations.   This 

work,  and  cervix  studies,  will  proceed  in  collaboration  with  Dr.  Richard 

Blandau,  an  expert  in  the  primate  cervix  and  in  fertilization. 

Procedures  for  in  vitro  fertilization  and  culture  have  been  developed 

by  several  investigators  for  primate  materials  (e.g.,  review  by  Biggers, 

1978b).   We  will  use  this  information  and  the  assistance  of  Dr.  Roger 

Donahue  to  develop  and  test  a  method  for  fertilization  and  culture  of  pigtail 

ova.   Dr.  Donahue  is  an  expert  in  embryo  development,  who  worked  with  Dr. 

Edwards  in  earlier  work  on  in  vitro  fertilization.   This  work  may  take  12-18 

months,  and  will  proceed  simultaneously  with  ova  recovery  and  transfer 

development.   This  work  aims  to  both  produce  cultures  and  to  assess  normalacy 

of  the  embryos  during  the  preimplantation  stages. 

EMBRYO  TRANSFER  VALIDATION.   The  final  developmental  phase  will  use 

30  mature  pigtail  females  with  histories  of  good  pregnancy  outcomes  and  regular 

estrous  cycles.   Fifteen  animals  (autotransfer  group)  will  have  their  own  embryos 

transferred  after  A-5  days  of  in  vitro  culture.   Another  15  animals  (crosstransf er 

group)  will  be  recipients  of  in  vitro  fertilized  and  cultured  embryos  from 

a  different  female.   Crosstransf er  subjects  will  be  chosen  on  the  basis  of 

estrous  synchrony  from  among  the  several  hundred  potential  available  animals. 

Synchrony  will  be  estimated  from  perineal  swelling,  and  confirmed  by  laparoscopy 

and  hormone  measurements.   Results  from  repeated  attempts  to  transfer  embryos 

will  estimate  percentage  of  successful  implantations  and  actual  pregnancies.   We 

have  norms  for  hormone  changes  in  early  pigtail  pregnancy  and  experience  with 

the  NIH  HCG  pregnancy  detection  kit.   These  data  suggest  that  pregnancy  can 

be  confirmed  by  17-20  days  after  conception  with  over  95%  accuracy.   If  a  10% 
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or  greater  success  rate  is  achieved  we  will  proceed  to  the  main  experiments. 

If  this  success  rate  is  not  met,  further  work  will  be  done  on  transfered 

embryos  recovered  surgically  after  implantation  to  determine  the  causes  of 

transferred  embryo  loss.   This  developmental  work  will  proceed  in  collaboration 

with  Dr.  Thomas  Shepard,  an  expert  in  human  and  primate  embryology. 

In  summary,  we  believe  that  successful  procedures  for  ova  capture,  in  vitro 

fertilization  and  culture,  embryo  transfer,  and  validation  of  a  10%  fetus 

production  rate  can  be  accomplished  with  pigtail  macaques  in  a  two  year  period. 

Some  work  is  already  in  progress,  but  most  of  the  effort  will  require  more 

funds  for  personnel  and  equipment  than  currently  available.   A  proposed  budget 

and  personnel  for  this  developmental  phase  is  given  after  the  next  section 

outlining  experiments  to  detect  abnormalities. 

ASSESSMENT  OF  ABNORMALITIES  IN  THE  PRODUCTS  OF  EMBRYO  TRANSFER 

Thirty  females  with  a  history  of  good  pregnancy  outcomes,  regular  estrous 

cycles,  and  previous  offspring  having  detailed  growth  and  behavior  norms  will 

be  subjects.   Some  of  these  will  come  from  animals  used  to  determine  embryo 

transfer  success  rates,  and  may  have  already  produced  an  embryo  transfer 

offspring.   Such  offspring  will  have  been  studied  in  the  same  ways  as  those 

produced  in  this  experiment. 

Each  subject  will  have  two  in  vitro  fertilization  and  embryo  transfer 

pregnancies.   One  will  be  an  autotransfer ,  the  other  a  crosstransfer,  with 

order  random.   Pregnancies  will  proceed  in  single  cage  housing  under  minimal 

stress.   Two  sires  with  histories  of  good  pregnancy  outcomes  will  be  sperm 

donors  to  half  of  the  total  fertilized  ova.   For  each  pair  of  ova  donors 

and  recipients  the  same  site  will  fertilize  both  the  auto  and  cross  transfer 

ova. 

Hormone  and  behavior  measures  will  be  taken  during  pregnancy,  as  well  as 

fetal  x-rays  and  amniocentesis  to  study  fetal  growth  and  chromosomes.   Pigtail 

chromosomes  have  been  well  described  (e.g.,  Chiarelli,  1973),  and  any  gross 
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abnormalltles  should  be  detectable.   Labor  and  delivery  of  each  pregnancy  will 

be  observed,  and  blood  and  the  placenta  and  other  tissues  collected  for 

analysis  of  abnormalities.   Infants  will  be  separated  permanently  from  mothers 

immediately  after  birth,  and  reared  under  standard  Infant  Laboratory  conditions. 

All  regular  scheduled  measures  will  be  taken  (table  8) ,  and  offspring  will 

also  be  tested  for  intellectual  development  using  the  object  permanence  pro- 

cedure.  Spontaneous  deaths  will  be  studied  for  anatomical  abnormalities, 

and  individuals  exhibiting  gross  behavioral  or  physiological  abnormalities 

will  be  sacrificed  at  12  month  of  age  for  detailed  pathological  study. 

It  will  average  ten  monthly  attempts  to  produce  each  pregnancy  with 

a  10%  success  rate.   Coupling  this  with  a  5.5  month  gestation  period,  we 

should  produce  nearly  30  offspring  in  12  months  and  the  total  60  in  two  years. 

Postnatal  studies  will  take  12  months,  so  the  entire  experiment  should  be 

ended  in  three  years. 

Analysis  of  computer  records  suggest  that  birth  defects  occur  in  about 

0.5%  of  conceptions  in  our  pigtail  colony.   With  60  offspring  and  no  effects 

of  embryo  transfer  on  birth  defect  risks  we  should  see  no  more  than  one 

clear  birth  defect.   The  occurrence  of  just  several  birth  defects  would  con- 

stitute statistical  evidence  for  increased  risk  with  this  sample  size.   Statis- 

tical comparisons  of  other  pregnancy,  labor,  delivery,  and  offspring  development 

variables  will  analyze  differences  between  auto  and  cross  transfers  and  will 

compare  embryo  transfer  products  with  the  norms  described  in  the  previous 

section  of  this  paper.   With  60  experimental  pregnancies  and  offspring  and 

norms  on  upwards  of  several  thousand  individuals  on  some  measures  we  should 

be  able  to  detect  all  but  the  most  subtle  abnormalities  —  if  they  indeed  exist. 

COMPARISON  OF  IN  VITRO  WITH  IN  VIVO  FERTILIZATION.   This  study  will  be  run 

in  years  4-5  if  abnormalities  occur  in  experiment  1.   The  purpose  is  to  de- 

termine whether  pre  or  post  implantation  factors  produce  embryo  transfer 
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abnormalitles.   Experimental  subjects  will  be  females  who  produce  abnormal 

fetuses  or  infants.   Controls  will  be  females  who  produce  no  abnormal  offspring 

by  embryo  transfer.   Each  experimental  female  will  receive  two  pregnancies 

by  auto  or  cross  transfer,  depending  on  which  condition  resulted  in  her 

abnormal  offspring.   A  control  female  will  be  matched  with  each  experimental 

subject  for  her  treatment.   On  one  pregnancy,  naturally  fertilized  ova 

will  be  recovered  from  the  uterus  prior  to  implantation.   These  will  be 

either  reintroduced  to  that  female,  or  transfered  to  the  matched  pairmate. 

A  subsequent  pregnancy  will  use  the  in  vitro  procedure  producing  the  original 

abnormality  in  an  attempt  to  replicate  the  original  effect.   All  other 

pregnancy,  labor,  delivery,  and  offspring  conditions  will  be  identical 

to  experiment  1.   Sample  sizes  will  depend  on  the  number  of  abnormal  offspring 

found  in  experiment  1.   It  seems  unlikely  that  this  would  exceed  10  experimental 

and  10  control  females. 

AUTOTRANSFER  AND  PRENATAL  CROSSFOSTERING  WITH  REPRODUCTIVELY  ABNORMAL  FEMALES. 

As  previously  described,  a  number  of  our  pigtail  females  habitually  produce 

bad  pregnancy  outcomes  or  fail  to  conceive.   Some  conception  failures  are 

caused  by  tubal  blockage,  aging  with  irregular  estrous  cycles,  or  hormone  deficits. 

These  abnormal  animals  present  many  of  the  conditions  found  in  women  seeking 

embryo  transfers,  and  are  the  most  likely  monkey  candidates  to  produce  abnormal 

offspring.   Many  of  these  monkeys  have  already  produced  3-4  offspring  reared 

under  standard  conditions  with  available  developmental  measurements.   Females 

from  these  abnormal  groups  will  be  subjects,  paired  with  controls  from  the 

breeders  at  low  risk  for  bad  pregnancy  outcomes. 

Subjects  with  tubal  blockage  will  receive  an  auto  and  a  cross  transfer 

from  a  normal  female.   Females  at  high  risk  for  bad  pregnancy  outcomes  and 

those  with  hormonal  or  other  infertility  problems  will  receive  an  in  vitro 

fertilized  embryo  from  a  normal  female  and  will  donate  an  embryo  to  the 
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nonnal  partner  as  recipient.   All  pregnancies  and  offspring  will  be  studied 

under  the  same  procedures  described  for  experiment  1.   It  is  likely  that 

subgroups  will  contain  10-12  females  with  tubal  blockage,  10-12  with  hormonal 

or  aging  problems,  and  20-25  at  high  risk  for  bad  pregnancy  outcomes. 

When  compared  with  results  of  experiment  1,  these  studies  will  determine  (i) 

abnormality  rates  when  embryos  from  abnormal  females  are  carried  by  normal 

individuals,  (ii)  the  extent  to  which  a  history  of  bad  pregnancy  outcomes 

is  due  to  genetic  versus  prenatal  causes,  and  (iii)  the  success  of  females 

with  tubal  blockage  in  maintaining  pregnancy  and  producing  normal  offspring 

as  recipients  of  their  own  embryos  and  embryos  from  normal  females. 

These  studies  are  by  no  means  exhaustive.   Two,  out  of  many,  other 

important  questions  concern  (i)  effects  of  hormone  treatments  to  produce  ova 

for  auto  and  cross  embryo  transfer,  and  (ii)  effects  of  prenatal  stress  on 

normal  and  reproductively  deviant  recipients  of  embryo  transfers.   Such  studies, 

though  not  specifically  planned  here,  would  likely  follow  completion  of 

the  three  planned  studies  even  if  abnormalities  were  not  produced. 

HYPOTHESES.   Most  of  the  questions  to  be  answered  in  these  experiments 

are  largely  empirical —  that  is,  there  are  few  theoretical  reasons  to  expect 

increased  incidence  of  specific  abnormalities  in  embryo  transfers  reaching 

fetal  stages.   However,  a  few  predictions  do  seem  reasonable.   (1)  A  greater 

incidence  of  abnormalities  should  occur  after  crosstransfer  than  following 

autotransfer  due  to  incompatibilities  between  donor  and  recipients  in  immune 

and  other  genetic  mechanisms.   (ii)  More  abnormalities  should  occur  following 

in  vitro  than  in  vivo  fertilization  due  to  disease  or  contamination  of  a 

subtle  nature  during  the  in  vitro  period.   Expected  differences  are,  however, 

small  because  most  abnormal  embryos  should  be  lost  early  in  pregnancy  according 

to  data  on  nonprimate  mammalian  species.   (iii)  Females  with  reproductive 

abnormalities  or  a  history  of  bad  pregnancy  outcomes  will  have  a  higher 
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incidence  of  abnormalities  following  embryo  transfer  than  reproductively 

normal  females.   This  is  expected  on  the  basis  of  our  work  with  females 

at  high  risk  for  bad  outcomes,  and  is  perhaps  the  most  important  aspect 

of  this  research  as  a  primate  model  of  the  human  condition. 

RATIONALE  FOR  REARING  WITHOUT  MOTHERS. 

In  these  studies  infants  will  be  removed  from  their  mothers  at  birth. 

This  is  proposed  for  two  reasons.   First,  if  embryo  transfer  produces  postnatal 

maternal  abnormalities,  these  defects  rather  than  infant  characteristics  could 

be  responsible  for  offspring  abnormalities.   Removing  the  mother  removes 

postnatal  maternal  variables  as  potential  causes  of  abnormality.   Second, 

nursery  rearing  more  closely  approximates  human  infant  rearing  conditions  in 

this  country  than  rearing  by  monkey  mothers.   Nursery  infants  are  fed  from 

a  bottle  and  receive  a  great  deal  of  physical  contact  from  human  mother- 

surrogates.   Of  great  importance,  they  receive  a  standard  formula  diet. 

If  the  question  of  postnatal  maternal  factors  becomes  important  in  the  future, 

it  can  be  studied  in  pigtail  monkeys.   We  are  currently  conducting  experiments 

in  which  40-50  mother-reared  infants  will  be  studied  over  the  next  2-3  years. 

Postnatal  maternal  factors  following  embryo  transfer  could  be  compared  with 

these  natural  pregnancies  after  this  time. 

BUDGET  AND  PERSONNEL 

A  reasonably  precise  estimate  of  cost  for  this  five  year  research  project 

is  presented  next.   Estimates  are  based  on  (i)  current  Primate  Center  charges 

for  animals  and  per  diem  maintenance  expense,  (ii)  current  salaries  for  each 

personnel  category  plus  5%  yearly  increases,  and  (iii)  experience  with  personnel, 

supplies,  equipment,  and  outside  services  necessary  on  the  Prematurity  In  Primates 

project.   The  tables  below  present  this  budget  in  the  format  required  for  an 

NIH  program  project  research  grant. 
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PERSONNEL   Salary  (%  effort) 

YEAR  1      YEAR  2 YEAR  3 YEAR  A YEAR  5 TOTAL 

Breeding  - 
Embryo  Transfer 

Veterinary  Tech  22,000(100)  23,100(100)  24,250(100)  25,500(100)  26,800(100)  121,650 
Animal  Tech  18,000(100)  18,900(100)  19,850(100)  20,850(100)  21,900(100)  99,500 
Laboratory  Tech  8,000(50)  8,400(50)  8,800(50)  9,250(50)  9,700(50)  44,150 
Embryologist  30,000(100)  31,500(100)  16,600(50)  8,750(25)  9,200(25)  96,050 
Students  (Hourly)  10,000   12,000   12,000   12,000   10,000   56,000 

Total   88,000 93,900 81,500 76,350 77,600 
417,350 

Infant  Laboratory 

Research  Assoc.   20,000(100)  21,000(100)  22,050(100)  23,150(100)  24,300(100)  110,500 
Laboratory  Tech    
Laboratory  Tech    
Laboratory  Tech    
Students  (Hourly)    

6,500(50)  13,650(100)  14,350(100)  15,100(100)  49,600 
6,500(50)  13,650(100)  14,350(100)  15,100(100)  49,600 
6,500(50)  13,650(100)  14,350(100)  15,100(100)  49,600 
4,000   10,000   15,000   15,000   44,000 

Total  20,000 44,500 73,000 81,200 84,600 303,300 

Fetal-Placenta 
Morphology  Tech 

8,400(50)    8,800(50)   13,860(75)   14,550(75)   45,610 

Cytogenetics  Tech          4,200(25)    4,400(25)    4,625(25)   4,850(25)   18,075 

18,000(100)  18,900(100)  19,850(100)  20,850(100)  21,900(100)   99,500 
Endocrinology 
Research  Tech 

TOTAL  PERSONNEL  126,000 169,900 187,550 196,885 203,500 $883,835 
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EQUIPMENT   YEAR  1    YEAR  2     YEAR  3    YEAR  4    YEAR  5    TOTAL 

Cell  Culture  Lab 

Parts'?orTeeding       ̂ ^'^^^     ^,000     2,500     2,500     2,500   52,500 apparatus 

TV  Monitoring  Items 

for  Labor-Delivery, 
Behavior  Testing  & 
ReplacementParts 

Floppy  Disk  for 
Computer 

Timed  Mating  & 

Labor-Delivery  Cages 

      10,000     2,000     2,000     2,000   16,000 

       5,000                         5,000 

10,000    10,000                        20,000 

Total  Equipment         50,000    30,000     4,500     4,500     4,500   93,500 

SUPPLIES   
Breeding  &  Embryo 
Transfer 

Infant  Laboratory 

Placanta-Fetal 
Morphology 

Endocrinology 

Cytogenetics 

Data  Analysis   

Total  Supplies  14,200    15,800    20,000    18,000    18,000   86,000 

ANIMAL  ACQUISITION  (Number)  cost   

Breeders($310/(3)      (34)10,540  (22)6,820  (31)9,610  (31)9,610  (21)6,510  43,090 

Infants($210/@)        (  5)2,280  (30)13.700(35)15,900(45)20,500  52,380 
Total  Animal  Acquisition  10,540     8,920     15,910    16,960    14,910  67,240 

.0,000 10,000 10,000 
5,000 5,000 

40,000 

1,000 3,000 5,000 5,000 
14,000 

1,000 1,500 2,000 2,500 
2,500 9,500 

2,000 2,000 3,000 3,000 3,000 
13,000 

1,000 1,000 1,500 1,500 
1,500 6,500 200 300 500 

1,000 1,000 3,000 

ANIMAL  PER  DIEM  (Animals/day)  cost 

Breeders($l/day)      (34)12,410  (34)12,410(45)16,425(50)18,250(40)14,600  74.095 

Infants($1.25/day)        (  5)  2,280(30)13,700(35)15,900(45)20,500  52,380 
Total  Per  Diem  12,410     14,690    30,125    34,150    35,100  126,475 
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YEAR  2 YEAR  3 YEAR  4 YEAR  5 TOTAL 

Neuropathology 
2,000 3,000 5,000 

10,000 20,000 

Virus  Laboratory 2,000 2,000 2,000 2,000 2,000 10,000 
Blood  Typing 

3,000 1,000 3,000 2,000 2,000 11,000 
Computer  (U.  Wash.) 1,000 1,000 1,500 2,000 2,000 7,500 Total  Services         6,000      6,000 

TOTALS  FOR  ALL  CATEGORIES  IN  ALL  YEARS 

9.500 11,000 16,000 48,500 

CATEGORY YEAR  1 YEAR  2 YEAR  3 YEAR  4 YEAR  5 TOTAL 

Personnel         126,000  169,900  187,550  196,885  203,500  883,835 

Animal  Acquisition  10,540  8,920  15,910  16,960  14,910  67,240 

Animal  Per  Diem    12,410  14,690  30,125  34,150  35.100  126,475 

Supplies          14,200  15,800  20,000  18,000  18,000  86,000 

Equipment         50,000  30,000  4,500  4,500  4,500  93,500 

Services           6,000  6,000  9,500  11,000  16,000  48,500 

Travel  to  Breeding      ^  ^  ^  ^  ^  ^    ̂  Colony  &  Seattle 

Total  all  items  220,350  246,810  270,085  283,995  294,510  1,315,750 

A  brief  justification  of  this  budget  is  as  follows: 

Personnel.   Timed  matings,  blood  drawing  and  collection  of  other  specimens, 

behavioral  observations,  and  development  and  application  of  in  vitro 

fertilization  and  embryo  transfer  procedures  will  be  performed  at  the  Medical 

Lake  Breeding  Colony.   This  will  require  a  skilled  veterinary  technician  and 

animal  technician  to  assist  the  chief  veterinarian,  Dr.  Blakley.   A  laboratory 

technician  (50%)  is  required  to  perform  routine  serological  and  bacteria 

analyses,  and  to  assist  in  cell  culture  work.   A  professional  embryological 

scientist  is  required  to  develop  and  validate  the  ̂   vitro  fertilization  and 

culture  products.   Student  helpers  provide  inexpensive  assistance  for  night 

and  weekend  work,  and  behavioral  observations. 
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A  research  associate  (100%)  is  needed  to  oversee  the  Infant  Laboratory 

work  and  schedule  and  coordinate  all  activities  on  the  project.   This  will 

be  a  professional  scientist  in  a  behavioral  research  area,  skilled  in  statistical 

analysis  and  computer  programming.   The  Infant  Laboratory  work  will  require 

laboratory  technicians  to  (i)  conduct  learning  tests,  (ii)  take  quantitative 

observations  on  home  cage  and  playroom  social  behavior,  and  (iii)  conduct 

measurements  of  growth  and  reflexes.   These  positions  will  not  start  until 

grant  month  18.   Student  helpers  are  needed  in  the  Infant  Laboratory  for 

weekend  and  night  infant  care  and  to  assist  in  behavioral  data  collection. 

A  full  time  research  technician  is  required  to  perform  analyses  of  bloods 

for  endocrine  assays.   Part  time  laboratory  technicians  are  needed  to  perform 

analyses  of  chromosomes  and  to  analyze  fetal  and  placental  materials. 

In  addition  to  these  personnel,  the  Principle  Investigator  and  a  number 

of  collaborating  investigators  will  provide  5-50%  of  their  time  with  no 

salary  paid  by  the  project.   The  Infant  laboratory  also  provides  personnel 

for  labor-delivery  duty,  routine  care  of  infants,  veterinary  services  and 

routine  health  and  growth  assessment.   The  Primate  Center  provides  secretarial, 

necropsy,  and  pathology  services,  as  well  as  animal  technician  and  janitorial 

help.   These  form  a  major  portion  of  the  per  diem  charges.   The  Primate  Center 

and  the  Child  Development  Center  also  provide  electronic  services  for  repair 

and  maintenance  of  equipment,  apparatus  construction,  computer  analysis,  and 

video  taping.   Media  services  for  photography  and  drafting  are  also  available. 

Equipment.   Apparatus  needed  for  a  cell  culture  laboratory  will  have  to  be 

purchased  as  these  and  related  items  are  not  currently  available  at  Medical 

Lake.   Additional  TV  equipment  for  monitoring  pregnant  females  will  be  needed, 

as  well  as  items  for  behavioral  tests.   To  accomodate  the  animals  on  this 

project  along  with  other  ongoing  projects,  additional  time  mating  cages  and 
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cages  for  housing  pregnant  females  will  be  needed.   A  floppy  disk  for  entering 

data  at  high  speeds  into  the  Primate  Center  Prime  Computer  will  be  needed 

once  data  are  generated  at  the  Infant  Laboratory.   Items  will  be  needed  for 

repair  and  replacement  of  worn  equipment  throughout  the  study.   It  should  be 

noted  that  upwards  of  $500,000  in  computer  and  other  equipment  vital  to 

the  conduct  of  this  work  are  already  available  and  operating. 

Supplies .   GldSsware,  paper,  test  tubes,  syringes,  data  sheets,  medicines, 

chemicals,  magnetic  tape,  and  infant  formula  will  be  needed  at  one  or  more 

of  the  laboratories  participating  in  this  work. 

Animal  Acquisition  ^  Per  Diem.   The  Primate  Center  charges  set  fees  when  a 

project  uses  or  produces  an  animal  for  experimental  studies.   A  portion  of 

these  fees  are  returned  as  a  credit  toward  new  animals  when  a  monkey  is 

returned  to  stock  in  a  usable  condition.   A  standard  per  diem  fee  pays  for 

services  outlined  above,  portions  of  building  heat  and  maintenance  costs, 

animal  feed,  medicines,  and  other  items. 

Contracted  Services.   A  number  of  laboratories  will  provide  special  services 

to  this  project.   The  Department  of  Neuropathology  will  perform  light  and 

electron  microscopic  examinations  of  brains;  Dr.  Kalter  at  the  Southwest 

Foundation  in  San  Antonio,  Texas,  will  analyze  specimens  for  evidence  of 

simian  viral  infections;  and  blood  typing  will  be  performed  by  Dr.  Socha 

of  the  LEMSIP  laboratories  in  New  York  State.   The  University  of  Washington 

Academic  Computer  Services  will  be  used  for  analyses  of  large  data  sets. 

Travel.   Medical  Lake  is  250  miles  from  Seattle,  across  the  Cascade  Mountains. 

Personnel  must  make  regular  trips  to  discuss  the  project.   This  is  done  by 

a  $75/round  trip  flight.   Travel  will  increase  in  alternant  years  as  more 

trips  will  be  required  to  coordinate  activities  and  discuss  progress. 
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SCIENTISTS  AVAILABLE  TO  THIS  PROJECT 

A  number  of  scientists  in  Seattle  and  other  parts  of  the  United 

States  are  interested  in  collaborating  on  this  project  or  maintaining  an 

active  consulting  role.   By  role  and  areas  of  expertise  related  to  this 

project,  some  of  these  include: 

Principle  Investigator:   Gene  Sackett,  Professor,  Psychology;  Behavioral 
and  Physiological  Development 

Co-Principle  Investigator:   Gerald  Blakley,  Supervising  Veterinarian,  Primate 
Center  Breeding  Colony;  Reproductive  Biology  and  Primate  Husbandry 

Co-Principle  Investigator:   Harvey  Schiller,  Associate  Professor  Obstetrics; 
Reproductive  Biology  and  Endocrinology 

Collaborators 

Richard  Blandau,  Professor  Biological  Structure;  Reproductive  Biology 

Roger  Donahue;  Fertilization  and  Ova  Culture 

William  Morton,  Supervisory  Veterinarian,  Primate  Center;  Reproductive  Biology 

Ellis  Giddens,  Assistant  Professor  Pathology,  Primate  Center  Pathologist; 
Anatomy  and  morphological  abnormalities  in  primates 

Thomas  Shepard,  Professor  Pediatrics;  human  and  primate  Embryology, 
Teratology,  Cytogenetics 

Ervin  Emanuel,  Professor,  Epidemiology  &  Pediatrics;  Epidemiology  of  poor 
pregnancy  outcomes 

Laura  Newell-Morris,  Professor  of  Anthropology;  Physical  growth  of  fetal  and 
infant  monkeys 

Richard  Holm,  Chief,  Data  Management  Facility,  Child  Development  &  Mental 
Retardation  Center;  Behavioral  Development,  Computers,  and  Statistical 
Analysis  of  longitudinal  Experiments 

Ellsworth  Alvord,  Jr.;  Professor  Neuropathology;  Abnormal  brain  development 

S.  Mark  Sumi;  Associate  Professor  Neuropathology;  Electron  Microscopic  study 
of  brain  abnormalities 

Donald  Farrel ;  Associate  Professor  Neuropathology;  Neurochemistry 

Wladislaw  Socha;  Professor  Pathology;  New  York  University;  Immunological 
mechanisms  in  nonhuman  primates 

Gerald  Ruppenthal;  Supervisor,  Infant  Primate  Research  Laboratory;  Primate 
infant  care  and  development 

John  Glomset;  Professor,  Medicine  &  Biochemistry;  Human  and  primate  genetics, 
atherosclerosis,  molecular  structure  of  lipoproteins 
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Consultants 

James  Kraemer;  Professor  Veterinary  Medicine;  Texas  A&M;  in  vitro  fertilization 
and  embryo  transfer  in  primates 

Richard  Dukelow;  Professor  Endocrinology;  Michigan  State  University;  Primate 
Reproductive  Biology 

Alan  Hodson;  Professor  Neonatology;  University  of  Washington;  Development 
of  the  human  and  primate  fetus 

Robert  Guthrie;  Assistant  Professor,  Neonatal  Biology;  Respiration  of  the 
human  and  primate  newborn 

Thomas  Clarkson;  Professor  Medicine;  Bowman-Gray  School  of  Medicine;  Primate 
reproductive  biology,  genetic  and  dietary  aspects  of  cholesterol  metabolism 
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I.   INTRODUCTION 

This  is  a  draft  report  at  present,  written  without  time  for  external 

coordination  or  revision.   It  is  prepared  from  the  standpoint  of  the  science 

and  art  of  reproduction  of  domestic  animals,  whereby  man  has  interposed  self 

into  a  tiny  segment  of  the  reproductive  process  for  the  purpose  of  livestock 

improvement.  The  ethical  and  moral  questions  obviously  are  different  from 

those  in  the  area  of  human  procreation.  The  latter  have  been  considered 

by  experts,  the  press  and  lay  population.  For  those  of  us  concerned  for 

both  human  and  animal  welfare,  but  dealing  scientifically  with  animal  aspects, 

it  is  much  easier  to  deal  objectively  with  the  animal.  This  I  will  attempt 

to  do.  My  concern  for  humans,  however,  is  evident  from  a  series  of  seminars 

I  was  asked  to  give  at  Cornell  and  elsewhere  in  1975,  called  "Embryo  Culture 

and  Transfer:  Techniques  and  Application  in  Animals  and  Implications  for 

Humans ." 

II.  SELECTED  REPRODUCTIVE  CHARACTERISTICS  OF  SEVERAL  DOMESTIC  ANIMALS 

Dr.  Biggers  has  provided  an  excellent  comprehensive  review  of  the  work 

with  humans  and  laboratory  animals.  There  is  a  large  body  of  data  accumulated 

in  domestic  animals  which  ordinarily  does  not  reach  our  various  library  abstract- 

ing and  literature  search  services.  This  has  been  true  in  artificial  insemina- 

tion, freezing  of  spermatozoa  and  now  jjn  vitro  handling  of  eggs  and  embryos, 

followed  by  transfer  to  recipients.  While  it  is  more  difficult  to  run  controlled 

experiments  with  many  replicates  in  large  animals,  the  work  with  the  cow  is 

particularly  relevant.  A  cow  is  a  cow,  but  there  are  several  characteristics 

which  are  more  similar  to  humans  than  are  found  in  our  common  laboratory  animals 

(mice,  rats  and  rabbits,  for  example).  Several  reproductive  characteristics  of 



the  cow  are  as  follows: 

1.  Normally  bears  only  one  young. 

2.  Incidence  of  twinning  is  2-4%  depending  on  breed, 

age,  parity  and  nutrition. 

3.  Superovulation  leads  to  crowding  and  embryo  mortality. 

4.  Embryo  is  in  the  8-  to  16-cell  stage  when  it  reaches 

the  uterus. 

5.  Gestation  length  is  about  280  days. 

6.  Reproductive  life  is  about  15  to  20  years. 

Another  asset  is  their  economic  value.  Although  experimental  animals  are 

costly,  many  commercial  organizations  can  provide  low  cost  material  as  a 

part  of  their  commercial  operations.  Examples  would  be  artificial  breeding 

and  embryo  transfer  organizations  in  cattle. 

The  horse  also  bears  single  young  normally  in  the  body  of  the  uterus, 

has  a  long  gestation  length  of  about  340  days  and  a  reproductive  life  span 

of  30  years  (Foote,  1975a).  The  goat  bears  1  to  3  young  following  a  gestation 

length  of  about  150  days  with  a  maximum  reproductive  life  of  15  years.  The 

ewe  is  similar,  excepting  a  breed  of  Finnish  sheep  that  has  litters.  The  other 

major  farm  animal,  the  pig,  usually  is  maintained  commercially  for  a  short 

time.  Their  high  reproductive  rate  of  about  10  pigs  per  litter  following  a 

gestation  of  113  days  permits  rapid  turnover.  Maximum  reproductive  life  is 

estimated  to  be  10  years  (Foote,  1975a). 

Techniques  for  collecting  semen,  semen  preservation,  insemination,  embryo 

collection  and  transfer  are  available  in  all  these  species  (Betteridge,  1977a; 

Foote  and  Onuma,  1970;  Gordon,  1975;  Rinfret  and  Petricianni,  1978;  Rowson, 
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1976;  Salisbury,  VanDemark  and  Lodge,  1978;  Seidel  ,  1978).  However,  in  vitro 

fertilization  work  is  limited. 

III.  IN  VITRO  FERTILIZATION  AS  A  COMPONENT  OF  THE  PROCESS  OF  REPRODUCTION. 

Understanding  fertilization  is  extremely  important.  One  of  the  objectives 

of  in  vitro  fertilization  studies  is  to  learn  more  about  this  process.  However, 

by  itself  it  is  of  little  physiological  significance.  In  order  for  the  in  vitro 

fertilization  itself  to  be  successful  the  following  links  in  the  chain  of  events 

all  are  important. 

1.  Fertile  spermatozoa  must  be  available. 

2.  Viable  oocytes  must  be  obtainable. 

3.  Proper  environment  for  fertilization  must  be  provided. 

4.  A  suitable  host  is  needed  -  healthy  recipient  at  the  right 

stage  of  the  reproductive  cycle. 

5.  Effective  transfer  technique  must  be  used.  * 

6.  Young  should  be  evaluated  for  normality. 

A .   Source  of  Spermatozoa. 

The  need  for  fertile  spermatozoa  is  obvious.  To  have  the  spermatozoa  avail- 

able at  the  propitious  moment  to  carry  out  in  vitro  fertilization  may  require 

holding  or  storing  sperm  cells  for  a  period  of  time.  The  effects  of  storage 

in  the  liquid  and  frozen  state  recently  have  been  reviewed  (Foote,  1975b,  Pickett 

and  Berndtson,  1974;  Rinfret  and  Petricciani,  1978;  Salisbury,  VanDemark  and 

Lodge,  1978).  With  proper  storage  continuously  at  -195''C,  spermatozoa  can  be 

utilized  for  several  years  without  any  detectable  decrease  in  fertility  and  with 

no  reported  increase  in  congenital  defects.  Typical  results  are  summarized 

in  Table  1  (Foote,  1978a).  There  are  no  significant  changes  with  age  of  semen 

stored  at  -195''C. 



TABLE  1.  Fertility  of  Bull  Semen  Stored  For  up  to  Several  Years  at  -]9b''C. 

Method Length 
of  time 

Number 

of  insem- 

Ferti" 

lity, 

.   %  b/ 

of Actual Diff.    from 

storage stored inations control 

Ampules^ 
0.5 

years 
1,460 

71.0 

-1.1 

1.0 

II 

1,253 
72.6 

+0.5 

1.5 

II 
1,197 

69.6 

-2.5 

2.0 II 

1,084 
73.4 

+1.3 

Straws 0-1 2,035 
68.9 

+1.3 

1-2 
2,016 67.2 

+1.7 

2-3 
1.917 66.7 

+2.0 

5 2,035 67.5 

+2.9 

-  Ampules  and  straws  were  different  studies  and  should  only  be  compared 
internal ly. 

Ferti  li  ty  v* 
months  of  first  insemination. 

-  Fertility  was  based  on  cows  not  requiring  reinsemination  within  2-3 

In  the  study  with  straws  freshly  frozen  semen  from  the  same  bulls  was  used  and 

the  bulls'  fertility  may  have  declined  with  time  (increasing  age).  Other  studies 

with  bull  spermatozoa  frozen  in  pellets  gave  similar  results  (Pickett  and 

Berndtson,  1974)  in  contrast  to  semen  stored  under  variable  field  conditions 

(Salisbury  and  Lodge,  1978). 

With  the  application  of  artificial  insemination  to  cattle  in  the  1940's 

there  was  concern  about  the  normality  of  the  offspring.  Various  surveys  of 

calves  born  revealed  no  increase  in  defective  progeny  (Foote,  1978b).  With 

frozen  semen  the  possibility  of  a  similar  problem  arose.  The  first  use  of 

frozen  semen  was  accompanied  by  lower  fertility.  The  National  Association 

of  Animal  Breeders  took  special  precautions  to  monitor  progeny  born.  Again, 

fortunately  there  were  no  complications  detected  among  the  progeny.  As  far 
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as  can  be  established  poor  freezing  techniques  kill  more  spermatozoa  and  lower 

fertility,  but  do  not  produce  defective  progeny.  As  freezing  techniques 

improved,  so  did  the  initial  conception  rate.  Thus,  the  sperm  cell's  machinery 

necessary  for  its  own  survival  seems  to  be  more  susceptible  to  damage  than  the 

hereditary  material  contributed  to  its  progeny. 

There  have  been  more  than  100,000,000  cattle  inseminated  artificially  with 

liquid  and  frozen  semen  in  the  U.S.  No  congenital  problems  ascribable  to  this 

procps";  have  been  reported.  Several  generations  of  cattle  have  been  produced 

as  a  result.  There  are  several  technicians  who  have  inseminated  more  than 

100,000  cows.  Because  of  the  intensive  programs  of  testing  and  selecting  sires, 

productive  traits  have  improved  markedly  and  undesirable  recessive  genes  have 

been  selected  against. 

Information  is  more  limited  in  other  species,  including  humans.  However, 

the  available  evidence  (see  Sherman  in  Rinfret  and  Petricianni,  1978)  supports 

the  conclusion  that  cryopreservation  of  spermatozoa  preserves  genetic  integrity 

of  human  spermatozoa. 

B.  Source  of  Oocytes . 

Dr.  Biggers  (1978)  has  pointed  out  several  problems  associated  with  obtaining 

oocytes  either  directly  from  the  ovary,  or  following  ovulation  or  induced  super- 

ovulation.   The  most  natural  condition  is  to  obtain  one  oocyte  or  egg  after 

ovulation  in  monotocous  species  such  as  the  cow  and  the  human.  However,  the  yield 

per  attempt  is  low,  so  in  cattle  the  number  of  ovulations  has  been  increased  by 

superovulation.  The  treatment  is  similar  to  that  used  to  induce  ovulation 

in  certain  infertility  cases  in  humans  associated  with  anovulation.  The  response 

is  variable  (Gordon,  1974;  Foote  and  Onuma,  1970).  A  question  immediately 

raised  is  "Are  superovulated  oocytes  normal,   particularly  as  additional 

follicles  which  may  be  starting  to  undergo  atresia  appear  to  be  rescued?" 
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(Moor  and  Trounson,  1977).  We  attempted  to  answer  that  in  rabbits  by  a  direct 

comparison  of  normally  ovulated  and  superovulated  oocytes  (Maurer,  Hunt,  Van 

Vleck  and  Foote,  1968).   Following  transfer  of  538  fertilized  eggs,  60.1%  of 

those  obtained  by  superovulation  and  54.6%  obtained  following  normal  ovulation, 

developed  into  normal  young  (P>.05).   In  anther  experiment  more  than  3000  embryos 

were  transferred  (Maurer  and  Foote,  1971)  to  study  a  variety  of  factors  affecting 

embryo  survival  and  normality  of  young.  Again  fertilization  rate  and  successful 

transfer  rate  were  high  and  young  were  normal. 

Age  of  the  donor  had  a  marked  effect  on  the  survival  of  embryos  if  left 

in  the  donor.   Embryos  from  young  and  old  donors  both  survived  poorly  when 

transferred  to  old  recipients  (sub-optimal  uterine  environment),  but  the 

reverse  transfer  of  embryos  from  young  and  old  donors  to  young  recipients 

resulted  in  good  survival  following  transfer.  A  composite  summary  from  several 

reports  (Larson  et  al . ,  1972,  1973;  Spilman  et  al . ,  1972)  is  provided  in  Table  2. 

TABLE  2.  Ovulation  Rate,  Fertilization  and  Embryo  Survival  in 
in  Young  and  Aged  Does. 

Expt.   Doe  age,  months   No.  of  ovulationsi./   Eggs  cleaved,  % 
no. Young Aqinq 

Young Aging 

Young 
Aging 

I 5 5 55 
62 

83 

88 6 18 54 37 88 91 

6 30 45 21 82 

82 
II 9 

53 58 
12 83 12- day 

81 implants 
III 9 

53 - - 
5.7 

0.8 

—No.  of  ovulations  following  superovulation. 



-7- 

It  can  be  seen  from  Table  2  that  ovulation  rate,  but  not  fertilization  rate, 

declined  with  age  of  the  doe.  The  ability  of  the  doe  to  maintain  viable 

fetuses  by  Day  12  of  pregnancy  was  greatly  reduced. 

To  what  extent  age  of  the  oocyte  donor  affects  the  quality  of  the  oocyte 

in  species  with  a  long  reproductive  life  is  not  well  known  (Blandau,  1975). 

In  cattle,  oocytes  are  stored  for  up  to  20  years  (Fig.  1,  Erickson,  1966a,  b) 

without  any  known  effects  on  progeny.  Total  reproductive  failure  occurs  while 

FOLLICLES  (No.) 

240,000r 

PRIMORDIAL 

T 

I- 

10 20-    60-     90-    120- '   6 50      80     100     ISO 

(Days) 
10-      16- 14        20 

(Months) 
AGE 

(Yeors) 

Fig.  1.  Quantitative  estimation  of  the  number  of  primordial, 
growing  and  vesicular  follicles  in  the  postnatal  bovine  ovary. 
Vertical  bars  represent  standard  errors  and  numbers  are  the 
ovarian  pairs  examined.  From  Erickson  (1966b). 



there  are  still  oocytes  remaining  (Erickson,  Reynolds,  and  Murphree,  1976).  Only 

a  few  of  the  oocytes  ever  reach  the  tertiary  follicle  stage  and  are  ovulated. 

Old  cows  have  been  successful  donors  of  oocytes  in  cattle  embryo  studies. 

In  humans,  oocytes  also  are  produced  in  large  numbers  during  fetal  develop- 

ment (Biggers,  1978).  Down's  syndrome  is  associated  with  aging  ovaries,  as  a 

result  of  failure  of  the  meiotic  apparatus.  So  far  as  can  be  determined  with 

animals,  the  manipulation  in  vitro  does  not  add  additional  genetic  complications 

for  the  oocyte  beyond  the  natural  process. 

These  results  previously  mentioned,  as  well  as  others  from  cattle,  sheep, 

and  swine  (Foote,  1971;  Seidel,  Larson,  Spilman,  Hahn  and  Foote,  1971)  reveal 

that  exposure  of  the  fertilized  egg  to  a  hostile  environment  in  utero  causes 

embryo  mortality.   The  harvest  of  ovarian  oocytes  could  overcome  this  difficulty. 

Surgical  procedures  are  available  to  harvest  ovarian  oocytes.  However,  such 

oocytes  have  not  been  exposed  to  natural  selection  which  results  in  considerable 

early  embryonic  loss  (Biggers,  1978;  Newcomb,  Rowson  and  Trounson,  1976).  Thus  a 

substantial  number  die  jm  vivo,  and  in  vitro  treatment  would  not  be  expected  to 

salvage  these.  Research  is  needed  to  determine  methods  of  identifying  those  which 

would  be  destined  to  die  a  natural  death  or  provide  an  in  vitro  environment  which 

would  duplicate  the  natural  selection  process.  Such  an  embryo  culture  environment 

might  be  an  extension  of  the  one  provided  for  in  vitro  fertilization. 

C.  Pre-fertilization  Changes  in  Spermatozoa  in  the  Female. 

In  most  species  carefully  studied,  spermatozoa  deposited  in  the  female  tract 

are  not  able  to  penetrate  the  investments  of  the  egg  immediately.  A  period  of 

capacitation  is  required.  Capacitation  and  the  associated  acrosome  reaction 

undergone  by  spermatozoa  is  the  subject  of  extensive  reviews  (Chang,  1975; 

Brackett,  1978b).  In  the  pig, capacitation  is  believed  to  require  about  3  hours 
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(Hunter  and  Dziuk,  1968);  in  sheep  only  about  1.5  hours  is  required 

(Mattner,  1963).  In  the  cow  the  time  may  be  3  to  4  hours  (Iritani  and  Niwa, 

1977),  but  this  is  difficult  to  establish  in  animals  with  highly  variable 

ovulation  times  (Mahajan  and  Menge,  1966).  In  vitro  fertilization  would 

appear  to  be  the  ideal  arrangement  to  test  capacitation  in  terms  of  the  delay 

in  sperm  penetration  time  (Brackett  and  Oliphant,  1975).  But  if  conditions  are 

not  proper,  capacitation  may  not  occur.  The  corollary  is  simple.  If  capacita- 

tion is  required  and  does  not  occur  normally  then  in  vitro  fertilization  will 

not  occur  normally.  Successful  capacitation  of  sperm  cells  while  the  oocyte  is 

still  viable  becomes  obligatory  for  successful  in  vitro  fertilization. 

D.  In  Vitro  Fertilization  Per  Se. 

Success  with  in  vitro  fertilization  has  been  limited  outside  of  a  few 

laboratory  species  (Seidel,  Kane  and  Bowen,  1976;  Bigger,  1978;  Brackett, 

1978a,  b),  and  in  the  small  laboratory  animals  fertilization  rates  are  variable. 

Lack  of  capacitation  may  have  been  a  factor  in  some  experiments.  Boar  sperm 

required  capacitation  in  order  to  penetrate  the  zonaless  hamster  ovum  (Imai, 

Niwa  and  Iritani,  1977). 

1.  Evaluation  in  culture.  A  variety  of  criteria  have  been  used  to  assess 

in  vitro  fertilization  (Biggers,  1978),  but  proof  requires  evidence  of  partici- 

pation of  the  male  genome.  If  the  conceptus  is  a  male  this  would  be  proof, 

but  this  usually  cannot  be  ascertained  until  a  many-celled  embryo  is  present. 

About  half  of  the  conceptuses  (XX)  could  not  be  distinguished  without  male 

genetic  markers.  If  spermatozoa  have  penetrated  the  egg,  induced  the  cortical 

granule  reaction  and  fused  with  the  female  pronucleus,  fertilization  is  considered 

by  most  to  have  occurred.  This  is  no  assurance,  however,  that  full  development 

will  ensue. 
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Menezo,  Gerard  and  ThibauU  (1976)  obtained  495  oocytes  from  Graafian 

follicles  2-5  mm  in  diameter  and  cultured  them  for  30  hours  in  a  defined  medium. 

The  oocytes  underwent  the  maturation  division  but  spermatozoa  did  not  apparently 

capacitate  and  penetrate  the  oocyte. 

Twenty-five  cow  eggs  were  recovered  from  the  oviduct  or  ovary  by  Brackett, 

Oh,  Evans  and  Donawick  (1978).  Of  these  56%  were  fertilized  by  spermatozoa 

"capacitated"  with  hypertonic  treatment,  as  evidenced  by  loss  of  the  cortical 

granules.  Four  of  seven  eggs  cultured  for  38  hours  developed  into  the  4-cell 

stage.  Frozen  spermatozoa  were  ineffective  in  a  single  trial  (Brackett,  1978b). 

Limited  success  (Von  Bregella,  Gerlach  and  Hahn,  1974)  was  obtained  by  incubating 

follicular  oocytes  in  a  medium  supplemented  with  calf  serum.  Frozen-thawed 

spermatozoa  were  washed  and  incubated  with  cervical  and  uterine  secretions,  or 

were  incubated  in  the  uterus  in  vivo.  Limited  cleavage  was  achieved  in  culture 

f ol 1 owi ng  "vn   vitro  f erti  1  i zati on . " 

Follicular  bovine  oocytes  were  cultured  for  20  to  24  hours  (Iritani  and 

Niwa,  1977)  until  the  second  metaphase  was  reached.  Spermatozoa  were  pre- 

incubated  and  placed  with  the  oocytes  with  results  given  in  Table  3.  Fertilization 

occurred  only  in  the  presence  of  reproductive  tissue  add  to  basic  buffer  (KRB) 

TABLE  3.  Fertilization  In  Vitro  of  Cattle  Oocytes  Matured  in  Culture. 

Incubation 
of 

spermatozoa 

Number 
of 

oocytes 

%   of 

oocyte 
to  Met. 

s 
II. 

%   of 

oocytes 
fertilized 

12-14  h  in  KRB 62 61 0 

3-4  hr.  cow  oviduct 
48 

60 21 

3-4  hr.  sow  uterus 
44 

61 
18 

3-4  hr.  doe  uterus 
78 

60 

21 

Iritani  &  Niwa,  J.  Reprod.  Fert.  50:119-121.  1977. 
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2.  Evaluation  by  in  vitro/in  vivo  techniques.  Several  researchers  have 

transferred  oocytes  to  a  recipient  to  be  fertilized  in  vivo.  In  one  study 

Hunter,  Lawson  and  Rowson  (1972)  recovered  oocytes  from  cow  ovaries  at 

slaughter.  After  brief  incubation  the  oocytes  were  placed  into  the  oviducts 

of  recipients  in  estrus  which  had  been  inseminated.  Of  55  oocytes  transferred 

29  were  recovered.  Sixteen  of  these  had  been  penetrated  by  sperm  and  11  were 

in  the  pronuclear  stage.  Another  study  demonstrated  the  importance  of  stimula- 

ting the  oocytes.  Oocytes  were  obtained  from  follicles  following  gonadotrophin 

treatment.  Previous  studies  had  shown  that  the  oocytes  with  an  expanded  cumulus 

mass  were  in  metaphase  II,  whereas  those  with  a  compact  cumulus  mass  were  only 

in  the  germinal  vesicle  stage.  Oocytes  and  bull  sperm  were  transferred  to  the 

oviducts  of  cattle  or  swine.  None  of  the  26  unstimulated  oocytes  were  fertilized, 

but  11  of  the  31  transferred  stimulated  oocytes  were  fertilized  as  judged  by 

pronuclear  formation  and  extrusion  of  polar  bodies. 

In  another  study  (Shea,  Latour,  Bedirian  and  Baker,  1976)  450  bovine 

follicular  oocytes  were  incubated  for  up  to  36  hours  in  Ham's  F-10  medium  with 

]0%   fetal  calf  serum.  In  media  at  pH  7.0  to  7.3,  69%  of  the  oocytes  matured  to 

metaphase  II.  Immature  pigs  and  cycling  ewes  were  selected  as  recipients  because 

of  the  low  cost  (Bedirian,  Shea  and  Baker,  1975;  Shea  et  al. ,  1976).  Oocytes 

cultured  for  28  hours  were  transferred  along  with  bull  spermatozoa  to  the  in- 

fundibulum  of  the  oviducts  and  recovered  1 5  to  30  hours  later.  Results  are  in  Table  4, 

TABLE  4.  Penetration  of  Cattle  Oocytes  by  Bull  Sperm  in 
Sheep  and  Pig  Oviducts  Following  Ir^  Vi tro 
Culture  of  Oocytes  for  28  hours. 

Bovine  oocytes                   Type  of  recipient 
cultured   Sheep   Pig 

Oocytes  transferred,  no. 

Oocytes  recovered,  % 

Oocytes  with  a  polar  body,  % 

Oocytes  with  spermatozoa,  % 

Oocytes  penetrated,  % 

Shea  et  al . ,  J.  Anim.  Sci.  43:809.  1976. 

24 

67 

67 

43 

88 69 50 

55 

0 

17 
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Note  that  in  the  pig  oviducts,  at  least,  bull  spermatozoa  were  able  to  be  capaci- 

tated and  fertilize  the  oocytes.  The  authors  noted  that  many  of  the  oocytes 

likely  came  from  atretic  follicles  and  that  a  system  which  would  identify  those 

oocytes  with  potential  for  development  would  be  desirable. 

Finally,  Shea  (1978)  has  established  pregnancies  following  transfer  of 

follicular  oocytes  (Table  5).  The  proportion  of  successful  results  is  low, 

TABLE  5.  Fertilization  of  Bovine  Follicular 
Oocytes  in  Recipients. 

Variable  Result 

Follicles  aspirated,  no.  1219 

Oocytes  obtained,  %  64% 

Oocytes  transferred,  no.  182 

Recovery  5  days  later,  %  49% 

Fertilized  ova  recovered,  %  32% 

Transferred  to  recipients,  no.  10 

Pregnant,  no.  4 

Shea.  Theriogenology  9:101 .  1978. 

and  demonstrates  the  need  for  sufficient  material  to  carry  out  stepwise  research. 

Application  of  these  techniques  to  7  infertile  valuable  cows  yielded  10  embryos 

which  produced  5  pregnancies  upon  transfer  to  recipients. 

Early  work  in  sheep  (Dauzier  and  Thibault,  1959)  resulted  in  4  out  of  78 

eggs  with  polar  body  formation  when  sperm  cells  previously  recovered  from  ewes 

were  added  to  eggs  jj^  vitro.  When  fresh  sperm  were  added  to  41  eggs  there  was 

no  evidence  of  fertilization.  These  data  are  interpreted  to  reveal  a  need  for 

using  capacitated  spermatozoa.  More  recently  Cran  et  al .  (1976)  and  Moore  and 

Trounson  0977)  have  obtained  normal  young  following  transfer  of  matured 

oocytes  to  recipients  in  which  the  oocytes  were  fertilized  and  developed 
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into  young.  In  the  studies  by  Moor  and  Trounson  (1977)  the  first  results  with 

culture  of  oocytes  were  discouraging,  in  that  culture  in  media  such  as  TC199A 

resulted  in  initiation  of  meiosis  but  not  in  normal  development  following  transfer 

of  oocytes  to  oviducts  and  spermatozoa  to  uteri  of  recipient  ewes.  Earlier  work 

with  rabbits  had  revealed  that  culture  of  oocytes  within  the  follicle  would  lead 

to  normal  maturation  U^  vitro. 

Subsequently,  follicles  were  cultured.  Supplementation  of  the  TC199A 

medium  with  1  ug/ml  of  estradiol  17-B,  2  yg/ml  of  FSH  and  1  yg/ml  of  LH  greatly 

increased  the  number  of  blastocyts  which  developed.  In  one  experiment  391 

follicles  2  to  5  mm  in  diameter  were  recovered  from  PMSG-injected  ewes.  After 

culture  for  24  hours  oocytes  were  transferred  to  the  oviduct  of  ewes  in  estrus 

which  had  been  inseminated.  Seven  days  later  96  oocytes  or  embryos,  which  had 

been  cultured  in  this  medium,  were  recovered  and  37  were  blastocysts  with  >100 

cells.  Further  experiments  gave  the  following  results  when  oocyte  source  was 

classified  according  to  the  type  of  follicles: 

Blastocysts 

Oocytes  from  small  nonatretic  follicles      26% 

"  large     "        "         46% 

"  atretic  follicles  50% 

Finally,  34  blastocysts  and  4  morulae  obtained  were  selected  at  random  and 

transferred  to  suitable  recipient  ewes,  along  with  42  control  blastocysts 

recovered  from  ewes  mated  7-9  days  previously.  Results  were  as  follows: 

1.  Experimental  embryos  produced  24  lambs  =  63% 

2.  Control  embryos  produced  22  lambs  =     52% 

Work  with  pigs  has  progressed  slowly  (Hunter  and  Polge,  1966;  Harms  and 

Smidt,  1970;  Herrman  and  Holtz,  1977;  Iritani,  Niwa  and  Imai ,  1978).  The 
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earlier  work  revealed  limited  oocyte  maturation  in  culture,  but  without  normal 

fertilization.  The  need  for  using  capacitated  spermatozoa  was  suggested. 

Recently  Iritani  et  al.  (1978)  cultured  pig  follicular  oocytes  obtained  from 

follicles  2-5  mm  in  diameter.  They  were  incubated  for  4.5-5  hours  at  37°  C  with 

sperm  in  a  synthetic  medium  plus  bovine  serum  albumin,  with  and  without  oviducts 

or  uteri  from  recently  slaughtered  sows.  The  oocytes  with  pronuclear  formation 

were  1/17  (6%)  in  buffer,  9/28  (32%)  with  oviduct  present  and  14/36  (39%)  with 

uterine  tissue  present.  Similar  results  were  obtained  when  ejaculated  instead 

of  epididymal  spermatozoa  were  used. 

Considerable  attention  is  now  being  given  to  the  pig  for  basic  work  on 

fertilization  (Dunbar,  Wardrip  and  Hedrick,  1978;  McGanghey,  1977;  Tsafriri, 

Pomerantz  and  Channing,  1976),  partly  because  of  the  high  yield  of  material  at 

low  cost.  With  several  of  the  technical  problems  partially  overcome  by 

improvements  in  culture  media  and  sperm  preparations,  this  species  may  provide 

a  useful  model  for  screening  ideas  and  techniques. 

It  is  clear  that  simple  activation  of  the  oocyte  when  spermatozoa  are  added 

to  the  medium  is  not  sufficient  evidence  for  in  vitro  fertilization.  The 

only  very  satisfactory  technique  to  assess  the  efficiency  and  the  risk  is 

through  embryo  transfer  and  the  production  of  young.  This  can  be  done  most 

simply  by  transferring  embryos  to  recipient  animals  at  the  same  stage  of  the 

estrous  cycle.  These  are  not  always  available,  but  synchronization  between 

embryo  and  recipient  could  be  achieved  if  the  embryo  could  be  stored.  Therefore 

a  brief  account  of  the  present  status  of  embryo  freezing  is  included. 

3.  Storage  of  embryos  by  freezing.  Embryos  can  be  stored  at  ambient 

temperatures  above  freezing  for  severt^  hours  in  normal  culture  media  without 
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loss  of  viability  (Seidel,  1977).  This  permits  direct  transfers  to  be  made 

between  donors  and  recipients  with  short  intermediate  culturing.  However, 

when  it  is  necessary  to  transport  embryos  over  considerable  distances  (Shea, 

01  lis  and  Jacobson,  1977) >  or  store  embryos  until  a  suitable  recipient  is 

available,  then  longer  storage  by  freezing  has  considerable  potential.  Successful 

technology  in  this  field  would  permit  banking  of  unique  germ  plasm,  preservation 

of  endangered  species,  selective  livestock  breeding,  and  storage  of  embryos  to 

increase  animals  of  conmercial  importance,  such  as  by  twinning  in  cattle 

(Anderson,  1978). 

There  are  reviews  on  the  freezing  of  mammalian  embryos  (Ciba  Foundation 

Symposium  52  edited  by  K.  Elliott  and  J.  Whelan,  1977;  Maurer,  1978).  Also 

appended  to  this  report  is  a  list  of  references  on  embryo  freezing.  The  species 

most  studied  is  the  mouse  (Whittingham,  1977).  Various  media,  "seeding" 

temperatures,  freezing  rates  and  thawing  rates  have  been  tested  to  give  maximum 

survival.  It  is  not  within  the  scope  of  this  report  to  more  than  call  attention 

to  the  rapid  progress  made  in  this  field  during  the  past  few  years. 

The  principles  found  to  be  important  for  preserving  mouse  embryos  have 

been  useful  in  preserving  embryos  of  other  species.  However,  species  differences 

exist.  The  8-cell  mouse  embryo  has  been  preserved  most  successfully.  In  cattle, 

sheep  and  goats  morulae  and  blastocysts  have  been  frozen  successfully.  A  brief 

summary  of  experiments  with  domestic  animals  in  which  frozen-thawed  embryos  were 

transferred  to  foster  mothers  and  allowed  to  develop  into  young  is  summarized  in 

Table  6.  This  is  taken  from  the  literature  (see  Maurer,  1978).  Results  are 

variable.  At  the  present  time  it  appears  that  about  30%  of  the  embryos  frozen, 

thawed  and  transferred  will  develop  into  young.  This  is  about  half  the  effective 
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TABLE  6.  Frozen  Embryo  Transfer  Studies  in  Cattle 
and  Sheep  Summarized  from  the  Literature. 

Species 
Cryo- 
protectant 

Number 

frozen 

Progeny 

(%) 
Sheep 

1.5  M DMSO 
62 

13 

II 1 I 
34 32 

Cattle 2.0  M DMSO 
33 

3 
II 1.5  M DMSO 15 

7 
11 II 

61 15 
II II 

39 

31 
II 

II 

10 60 

If 1.0  M 
glcerol 

9 44 

Maurer.  Theriogenology  9:59.  1978. 

rate  of  60%  expected  when  embryos  are  transferred  to  recipients  without  being 

exposed  to  the  freeze-thaw  process. 

Embryos  can  be  stored  for  a  long  time  at  -195°  C,  but  do  not  survive  at 

normal  household  freezer  temperatures.  This  is  similar  to  the  experience  with 

sperm  cells.  Mouse  embryos  stored  for  369  days  were  cultured  and  transferred 

following  freezing  and  thawing  (Maurer,  Bank  and  Stamples,  1977).  Freezing  did 

cause  some  cellular  damage, as  fewer  embryos  survived  than  was  true  for  unfrozen 

controls.  Young  born  were  normal,  and  grew  and  reproduced  at  the  same  rate  as 

controls.  The  progeny  of  the  frozen  embryo  parents  also  were  normal.  Thus, 

again  the  results  appear  to  be  an  all  or  none  phenomenon.  Those  that  survive 

appear  to  have  an  unaltered  development  and  presumably  a  "normal"  genotype. 

For  further  details  the  references  appended  should  be  consulted. 

E.  Embryo  Transfer  -  The  Embryo,  the  Recipient  and  the  Result. 

Throughout  the  discussion  it  is  evident  that  the  final  evaluation  of  any 

in  vitro  handling  of  the  gametes  or  embryos  requires  transfer  to  suitable 
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recipients  so  that  young  born  can  be  determined  and  examined.  This  has  been 

the  standard  scientific  test  against  which  other  criteria  are  measured. 

The  technology  has  become  sufficiently  advanced  that  thousands  of  progeny 

have  been  produced,  primarily  in  cattle  in  the  past  five  years.  These  have  been 

produced  in  selective  breeding  programs,  to  cope  with  possible  disease  problems 

and  to  overcome  certain  types  of  infertility  (for  example,  tubal  blockage),  to 

mention  a  few  examples.  Much  can  be  learned  from  these  commercial  operations 

because  of  their  scope  and  because  they  had  to  carry  on  extensive  and  expensive 

research  and  development  programs.  Consequently,  they  offer  factual  evidence 

of  the  effectiveness  and  risk  of  the  process  when  carried  out  by  experts  under 

practical  conditions.  Again,  there  are  excellent  recent  compilations  of  the 

state  of  the  science  and  art  (Betteridge,  1977;  Rowson,  1976;  and  E.  E.  C. 

Conference  at  Galway,  Ireland  on  "Control  of  Reproduction  in  the  Cow,"  to  be 

published  soon). 

Surgical  techniques  were  required  to  recover  and  transfer  most  of  the 

embryos  until  recently  (Elsden  and  Betteridge,  1977;  Foote  and  Onuma,  1970; 

Murray,  1978;  Onuma,  Hahn  and  Foote,  1970).  Many  factors  affected  the  efficiency 

of  the  process  besides  the  skill  of  the  operators  (Church  and  Shea,  1977; 

DuMesnil  du  Buisson,  Renard  and  Levasseur,  1977).  These  included  (1)  health  of 

the  donor  and  recipient,  (2)  superovulatory  response  (Gordon,  1975;  Elsden, 

Nelson  and  Seidel,  1978),  (3)  fertility  of  the  spermatozoa  used,  (4)  stage  of 

the  embryo  recovered,  and  (5)  synchrony  between  the  donor  and  recipient.  Donor 

and  recipient  should  be  in  estrus  within  one  day  of  each  other  for  best  results 

(Rowson,  Moor  and  Lawson,  1969). 

Culture  media  and  conditions  of  holding  embryos  between  collection  and 

transfer  are   important,  but  many  procedures  have  been  used  successfully  when 
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embryos  are  stored  for  only  a  few  hours  (Seidel»  1977).  Modified  TC199A 

Ham's  F-10  and  similar  media  are  used. 

Stage  of  development  and  "quality"  of  the  embryo  are  factors  also.  A 

large  series  of  bovine  embryos  (Shea  et  aj_. ,  1976)  was  classified  according 

to  their  appearance,  compactness,  symmetry  and  density  of  blastomeres.  Results 

are  in  Table  7.  The  subjective  evaluation  was  partially  effective  in  predicting 

TABLE  7.  Pregnancies  Following  Transfer  of  Embryos 
Judged  to  Differ  in  Quality. 

Stage  of 
Classification 

Transfer results 
embryo Number %   pregnant 

Morula Excellent 59 64 
Good 409 

61 

Average 1709 56 

Fair 350 44 
Poor 14 

29 

8-12  cell Excellent 1 0 

Good 
28 

43 
Average 330 

43 

Fair 281 36 
Poor 

44 

18 

Shea  et  al.  C.E.C.  145.  1976. 

success.  The  8-12  cell  stage  embryos  did  not  develop  as  well,  perhaps  because 

some  were  retarded  or  they  had  undergone  less  natural  selection.  In  another  study 

over  500  embryos  were  transferred  (Elsden,  Nelson  and  Seidel,  1978).  The 

pregnancy  rates  resulting  from  transferred  embryos  classified  as  poor,  fair, 

good  or  excellent  were  12,  31,  58  and  63%,  respectively. 

There  is  an  advantage  of  transferring  the  embryo  to  the  same  side  that 

has  the  corpus  luteum  when  only  one  embryo  is  transferred  (Del  Campo  et  al_. ,  1977). 
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Transferral  of  two  embryos  increases  the  chances  of  a  cow  becoming  pregnant 

(Anderson,  1978). 

Selected  cases  of  infertility  have  been  overcome  by  embryo  transfer 

(Bowen,  Elsden  and  Seidel ,  1978).  These  include  occlusions  of  the  oviducts. 

Nonsurgical  embryo  collection  and  transfer  is  used  widely  in  cattle  at  the 

present  time  (Brand  and  Drost,  1977a,  b;  Elsden,  Hasler  and  Seidel,  1976; 

Sreenan,  1978;  Trounson,  Rowson  and  Willadsen,  1978).  This  is  less  expensive  and 

frequently  is  used  to  aspirate  single  embryos  from  donors  on  the  farm  to  be 

transferred  to  recipients  on  the  same  farm.  In  these  cases  usually  no  selection 

is  practised,  unless  the  embryo  clearly  is  not  viable.  The  technique  is  about 

75  to  80%  as  efficient  as  the  surgical  technique  in  recovering  embryos  and  in 

transferring  them.  The  success  depends  greatly  upon  the  skill  and  experience 

of  the  operator.  Some  have  improved  their  efficiency  from  about  50%  of  the 

results  by  surgical  methods  to  becoming  nearly  as  efficient. 

The  progeny  from  embryo  transfer  appear  to  be  normal  (Betteridge,  1977; 

Seidel,  personal  communication,  1978).  No  organization  or  research  group  has 

reported  anomalies  so  far  as  I  am  aware.  However,  there  is  a  need  for  a  systematic 

follow-up  and  examination  of  progeny  born  in  comparison  with  a  control  group 

with  the  same  sires  and  dams  producing  calves  without  transfer  of  embryos. 

Many  types  of  research  have  been  conducted  (Gordon,  1977).  Of  particular 

interest  is  the  possibility  of  correctly  sexing  the  embryo  without  damaging  it. 

At  the  present  time  the  bovine  embryo  can  be  sexed  by  removing  cells  from  the 

trophoblast,  but  many  embryos  are  damaged  in  the  process  (Hare  and  Betteridge, 

1978).  (Sex  selected  spermatozoa  are  offered  in  the  human  field  currently, 

although  the  effectiveness  of  the  process  remains  to  be  established). 
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Other  species.  Less  information  is  available  in  other  species.  Non- 

surgical techniques  appear  to  be  quite  successful  in  horses  (Oguri  and  Tsutsumi , 

1974;  Allen,  1977).  Progeny  have  been  produced  by  embryo  transfer  in  sheep 

and  goats  (Betteridge  and  Moore,  1977;  Lawson,  1977;  Moore,  1977).  Surprisingly 

little  work  has  been  done  with  the  pig  (Betteridge,  1977;  Dziuk  and  Day,  1977; 

Polge,  1977).  Perhaps  it  is  because  the  economic  benefits  are  limited  in  a 

species  as  prolific  as  swine.  The  requirements  for  culturing  eggs  are  similar 

to  other  species  (Davis  and  Day,  1978). 

The  general  principles  which  provide  the  foundation  for  successful  egg 

collection  and  transfer  in  one  species  apply  to  other  species.  Therefore, 

should  similar  techniques  be  useful  under  special  circumstances  in  human  medicine, 

there  is  a  basis  for  belief  that  the  knowledge  gained  with  these  species  would 

assist  greatly  in  establishing  optimal  procedures  for  humans. 

CONCLUSIONS 

Fertilization  in  the  natural  environment  is  still  not  well  understood. 

The  actual  combining  of  the  spermatozoon  and  oocyte  is  only  a  small  part  of 

the  total  process  of  procreation  in  mammals.  In  vitro  fertilization  offers 

a  scientific  tool  to  understand  bits  of  this  process.  Application  of  the 

technology  of  which  in  vitro  fertilization  is  a  part  to  selected  problems, 

such  as  blocked  oviducts,  has  resulted  in  successful  treatment  in  cattle 

and  a  much  publicized  limited  result  in  humans. 

Research  and  development  of  technology  in  domestic  animals,  particularly 

cattle,  has  much  to  offer  in  the  way  of  facts  and  experience.  Cattle,  for 

example,  provide  an  opportunity  to  study  single  conceptuses  over  a  long 
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period  of  gestation.  Research,  as  adjuncts  to  commercial  (clinical)  programs, 

can  result  in  extensive  studies  that  otherwise  would  be  economically  prohibitive. 

Research  with  domestic  animals,  along  with  laboratory  animals,  has  provided 

greater  insight  into  (1)  the  kinds  of  follicular  oocytes  which  have  the 

greatest  potential  in  culture;  (2)  sperm  prefertilization  requirements;  (3)  more 

nearly  optimal  culture  systems  for  fertilization  and  early  development;  (4) 

possibilities  for  karyotyping  and  selecting  the  more  viable  embryos  for  transfer; 

(5)  the  need  to  carefully  synchronize  donor  and  recipient.  The  normality  of 

young  born  in  domestic  animals  gives  some  assurance  that  the  techniques  do  not 

produce  defective  progeny.  Yet,  this  is  but  one  of  the  many  gaps  that  require 

further  investigation. 

Only  when  we  have  knowledge  can  there  be  intelligent  application.  Without 

sufficient  knowledge  there  will  be  inept  application  to  meet  the  needs.  Throughout 

history  the  best  in  veterinary  and  human  medicine  has  resulted  from  a  mixture  of 

application  and  fundamental  research. 

In  times  of  demand  to  meet  a  need,  where  the  technology  is  not  fully 

developed,  we  need  more  good  science,  not  less.  This  means  carefully  planned, 

well  conducted  research  which  is  clearly  reported  when  results  warrant  publication. 

This  is  the  kind  of  research  NIH  supports. 
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HOW  DOES  ONE  ASSESS  THE  RISK  OF  ABNORMALITIES  FROM 

HUMAN  IN  VITRO  FERTILIZATION? 

James  J.  Schlesselman,  Ph.D. 





INTRODUCTION 

The  procedure  of  in  vitro  fertilization,  including  the  collection  of 

mature  ova,  the  use  of  embryo  culture,  and  the  subsequent  transfer  of  a  human 

preimplantation  embryo  into  the  uterus  of  the  oocyte's  donor,  gives  rise 

to  concern  about  risks  of  the  technique.   Biggers  (1978a]  suggested  four 

ways  in  which  the  incidence  of  abnormalities  might  be  increased:  (i)  induction 

of  chromosome  aberrations,  Cii)  increased  rate  of  fertilization  by  abnormal 

spermatozoa,  (iii)  induction  of  point  mutations,  and  [iv)  effect  of  physical 

and  chemical  teratogens  on  malformations. 

Rather  than  focus  on  the  mechanisms  by  which  an  abnormality  might  be 

induced,  I  shall  concentrate  on  outcomes  which  can  be  observed  and  which 

provide  a  basis  for  assessing  a  potential  alteration  in  risk.   Briefly 

statedj  the  question  is  whether  "the  techniques  used  for  jji  vitro 

fertilization,  culture  and  transfer  increase  the  incidence  of  abnormality 

above  that  existing  naturally"  (Biggers,  1978a).   The  apparent  simplicity 

of  this  question  is  rivalled  only  by  the  complexity  that  shall  arise  in 

providing  an  answer.   The  nub  of  the  problem  derives  from  the  phrase 

"existing  naturally".   The  golden  rule  that  the  results  of  all  i_n  vitro 

studies  should  be  evalun'ed  in  terms  of  the  normal  events  in  the  intact 

organism  I'Biggers,  1978aj   imposes  the  task  of  establishing  a  reference 

or  standard  for  comparison.   The  first  point  in  this  regard  is  that  the 

reference  group  of  women,  whose  pregnancies  establish  the  rates  of  ab- 

noT^'^^lities  expected  in  vivo,  should  be  similar  to  the  in  vitro  group 



in  respect  to  all  major  characteristics  which  are  known  to  affect  the 

frequency  of  chromosome  anomalies  and  spontaneous  abortion.   With  this 

requirement  satisfied,  any  differences  between  the  groups  in  the  frequency 

of  abnormalities  is  more  likely  due  to  some  aspect  of  the  in  vitro  procedure. 

A  second  consideration  based  upon  the  principle  of  comparing  "like  with  like" 

relates  to  the  embryos  themselves.   The  frequency  of  anomalies  should  be 

compared  in  embryos  or  fetuses  of  the  same  developmental  age  and  deriving 

from  the  same  pregnancy  outcome. 

An  example  of  the  preceding  considerations  is  easily  given.   The  study 

by  Hook  (1978)  indicates  that  bias  would  invalidate  a  comparison  of  the 

frequency  of  trisomy  among  blastocysts  deriving  from  in  vitro  fertilization 

with  that  detected  _in  vivo  by  amniocenteses  done  at  16  weeks  gestation. 

Blastocysts  with  trisomy  may  either  fail  to  implant,  or  implant  but  abort 

before  an  amniocentesis  is  performed.   Since  abnormal  embryos  are  more  likely 

to  be  eliminated  in  the  early  stages  of  pregnancy,  one  expects  a  higher  rate 

of  trisomies  among  blastocysts  as  compared  to  the  rate  observed  among  fetuses 

at  the  time  of  amniocentesis.  (I  assume  that  the  amniocenteses  are  not  done 

on  women  who  were  referred  because  of  a  chromosome  abnormality  in  a  previous 

pregnancy.) 

Stages  of  embryonic  development  at  which  an  abnormality  is  detected 

may  occur  either  pre-  or  post-implantation.   Taking  first  the  preimplantation 

phase,  211  vitro  experiments  can  provide  data  on  the  frequency  with  which 

human  ova  fail  to  be  fertilized,  or  are  fertilized  by  one  or  more  spermatozoa. 

Preimplantation  blastocysts  can  also  be  karyotyped  to  determine  the  frequency 

of  chromosome  anomalies  among  them.   Subsequent  to  implantation,  there  are 

three  sources  of  information  relating  to  abnormalities:   (i)  spontaneous 



abortions,  (ii)  amniocenteses,  and  (iii)  live  births  and  fetal  deaths. 

Concerning  spontaneous  abortions,  both  the  rate  of  embryo  loss  and  the 

prevalence  of  chromosome  anomalies  among  the  abortuses  will  be  pertinent. 

Amniocentesis  can  provide  data  on  the  prevalence  of  chromosome  anomalies, 

enzyme  deficiency  diseases,  and  congenital  malformations  (anencephaly  and 

spina  bifida) .   Live  births  and  fetal  deaths  can  provide  data  on  chromosome 

abnormalities  and  congenital  malformations. 

Table  1  outlines  an  approach  to  studying  the  risk  of  abnormalities, 

and  provides  a  guide  to  the  discussion  in  the  next  section.   The  answer  to 

the  question  "how  frequently  do  chromosome  abnormalities  occur  iji  vivo 

among  preimplantation  blastocysts?"  will  be  shown  to  depend  partly  upon 

postimplantation  findings.   Thus,  beginning  with  an  overview  of  intrauterine 

mortality  from  fertilization  to  birth,  the  next  section  continues  with  a 

review  of  postimplantation  data  from  in^  vivo  studies,  and  then  proceeds  to 

preimplantation  results. 

POSTIMPLANTATION 

A.   Spontaneous  Abortions 

1.   Frequency  of  Embryo  Loss 

Table  2  is  based  upon  Leridon's  (1977)  complete  table  of  intrauterine 

mortality,  using  the  findings  of  Hertig  (1967)  for  the  first  two  weeks  after 

ovulation,  and  the  data  of  French  and  Bierman  (1962)  for  the  remainder  of 

the  follow-up  periods.   Hertig  estimated  that  under  conditions  optimal  for 

fertilization  "about  15  percent  of  oocytes  fail  to  become  fertilized,  about 

10  to  15  percent  segment  but  fail  to  implant,  about  70  to  75  percent  (at 

least  58  percent)  implant  but  only  42  percent  are  of  such  viability  as  to 

cause  the  patient  to  miss  her  expected  menstrual  period."  One  can  see  from 



Table  2  that  Leridon  assumed  that  16  ova  per  100  failed  to  be  fertilized. 

Of  the  84  ova  which  are  fertilized,  15  failed  to  implant,  thus  resulting 

in  69  implantations  per  100  ova  exposed  to  optimal  Jji  vivo  conditions.   As 

Hertig  (19671  himself  has  stated  "The  probable  curve  of  fertility  prior  to 

day  25  is  conjectural,  based  on  the  8  segmenting  ova  (4  normal  and  4  abnormal] 

from  the  tube  and  uterus  and  the  5  early  implanted  ova  of  7  and  9  days  of 

age.   It  is  supposed  that  the  ultimate  curve  would  resemble  that  of  any 

domestic  animal  which  ovulates  but  one  oocyte  at  a  time."  Thus  the  embryo 

loss  up  to  the  second  week  after  ovulation,  at  which  time  an  estimated  42 

embryos  are  still  viable,  is  based  upon  human  data  from  only  13  embryos. 

A  brief  digression  is  useful  at  this  point  to  explain  some  terminology 

which  recurs  throughout  the  remaining  discussion.   The  gestational  age  of 

a  fetus  is  traditionally  determined  from  the  first  day  of  the  last  menstrual 

period  (LMP)  prior  to  pregnancy  (implantation)  .  The  developmental  age  of 

an  embryo  or  fetus  is  determined  from  the  day  of  fertilization  of  the  ovum, 

approximately  the  14th  day  in  a  28  day  menstrual  cycle.   Thus  the  reference 

point  from  which  gestational  age  is  determined  occurs  about  two  weeks  prior 

to  the  reference  point  for  developmental  age.   In  some  instances  data  are 

reported  in  terms  of  weeks  post -imp  Ian tat  ion.   Since  implantation  occurs 

approximately  6  days  after  fertilization,  a  fetus  of  4  weeks  gestation  is  1 

week  postimplantation ;  a  fetus  of  2  weeks  development  is  also  1  week 

post-implantation.   In  reading  the  biomedical  literature,  one  must  keep 

these  distinictons  in  mind,  because  investigators  have  generally  reported 

the  age  of  embryos  in  terms  of  developmental  age,  the  age  of  fetuses  in 

terms  of  gestational  age,  and  the  age  of  abortuses  in  terms  of  either 

developmental  or  gestational  age. 



Computation  of  the  rates  of  embryo  loss,  spontaneous  abortions,  live 

births,  and  so  on,  requires  careful  attention  to  the  use  of  different  reference 

points.   Consider  the  data  in  Table  2,  which  shows  31  live  births  resulting 

from  100  ova  exposed  to  spermatozoa  under  ideal  rn  vivo  conditions.   Taking 

the  100  ova  as  the  reference  point,  a  loss  of  69%  [  =  (100  -  31)/100]  has 

occurred.   If  one  considers  fertilization  as  the  reference,  the  loss  is 

63%       [=  C84  -  31)/84],  whereas  the  loss  is  only  55%  [  =  (69  -  31]/69] 

in  terms  of  implantations.   In  terms  of  the  42  embryos  viable  at  two  weeks 

after  ovulation,   the  loss  is  26%  [  =    (42  -  31)/42].   This  last  figure 

is  comparable  to  the  rate  given  by  French  and  Bierman  (1962)  ,  who  estimated 

that  for  every  1,000  pregnancies  viable  at  4  -  7  weeks  gestation,  237  result 

in  a  spontaneous  abortion  or  a  fetal  death. 

Alberman  and  Creasy  (1977)  give  a  convenient  summary  of  additional 

terminology: 

"The  expulsion  from  the  uterus  of  a  conceptus  before  it  is 
potentially  sufficiently  mature  to  survive  is  described  as  a 
spontaneous  abortion,  miscarriage,  or  early  fetal  death.   In 
the  United  Kingdom  viability  is  conventionally  assumed  to  be 

attained  by  the  28th  week  after  the  first  day  of  the  mother's 
last  menstrual  period,  though  in  many  other  countries  22  or 
24  weeks  is  considered  a  more  realistic  time.   The  delivery 

of  a  dead  fetus  after  this  stage  of  pregnancy  is  known  as  a 
stil Ibirth  or  late  fetal  death.   The  death  of  a  stillborn 

fetus  may  have  occurred  before  or  during  the  delivery.  Intra- 
partum death  generally  results  in  the  delivery  of  a  fresh 

fetus  ('fresh  stillbirth'],  while  fetuses  which  die  ante- 

partum show  varying  degress  of  maceration  ('macerated  still- 
birth').  The  death  of  an  infant  within  a  week  of  birth  is 

an  early  neonatal  death,  and  stillbirth  and  early  neonatal 

death  combined  are  termed  perinatal  death." 

Table  3  gives  estimates  of  the  frequency  of  spontaneous  abortions  (and 

fetal  deaths)  per   1,000  pregnancies.   The  data  derive  from  French  and 

Bierman's  (1962)  careful  study  of  mortality  based  upon  a  follow-up  of  3,083 

pregnancies  occurring  on  tlie  island  of  Kauai  during  the  four  year  period 



1953-1956.   Kauai  lies  100  miles  northwest  of  Honolulu.   At  the  time  of 

study,  the  island  had  a  population  of  about  30,000  people.   The  women 

whose  pregnancies  were  followed  were  predominantly  of  Japanese  (38%), 

Filipino  (21%),  or  Hawaiian  (17%)  origin.   Their  median  age  at  the  time  of 

the  first  pregnancy  studied  was  26  years.   Medical  conditions  on  the  island 

were  "as  favorable  as  or  better  than  [those]  for  the  rest  of  the  United 

States  for  life  expectancy  at  birth,  proportion  of  women  receiving  prenatal 

care,  and  proportion  of  infants  born  in  hospitals."  Kauai  had  a  birth  rate 

similar  to  that  of  the  U.S.  white  population  and  its  infant  mortality  rate 

was  10%  lower  than  that  for  U.S.  whites.   French  and  Bierman's  study  was  de- 

signed to  provide  information  about  early  pregnancies  based  upon  reports  from 

women  as  soon  as  they  suspected  they  were  pregnant.   There  were  592  pregnancies 

identified  between  4-7  weeks  gestational  age.   Table  3  shows  that  for  every 

1,00C  viable  pregnancies  recognized  between  4  and  7  weeks  gestation  237  aborted 

spontaneously  or  terminated  as  a  fetal  death. 

Table  4  is  taken  from  Leridon  (1977),  who  recalculated  the  data  of  French 

and  Bierman  to  allow  for  very  early  spontaneous  abortions  that  were  undoubtly 

missed.   Leridon  also  calculated  the  intrauterine  mortality  deriving  from  five 

other  studies.   The  columns  headed  by  q  represent  the  conditional  probability 

of  a  spontaneous  abortion  occurring  in  the  following  4  weeks,  given  that  the 

pregnancy  is  viable  at  the  start  of  the  interval.   To  take  an  example,  the 

first  column  headed  q   shows  that  10.8%  (  =  .108  x  100%)  of  pregnancies  viable 

at  the  beginning  of  the  4th  week  will  abort  at  some  time  during  the  interval 

4  through  7  weeks.   Among  pregnancies  viable  at  the  beginning  of  the  16th 

week,  1.3%  (  =  .013  x  100%)  will  abort  at  some  time  during  the  interval  16 

through  19  weeks. 



The  columns  in  Table  4  headed  by  d  represent  the  number  of  spontaneous 

abortions  that  will  occur  in  each  month,  assuming  that  one  starts  with  a 

fixed  cohort  of  1,000  pregnancias,  and  that  this  cohort  is  depleted  through 

the  occurrence  of  spontaneous  abortions  and  fetal  deaths.   Thus,  taking  the 

first  column  labeled  "d  "  and  starting  with  1,000  pregnancies,  108  abort 

during  the  interval  4-7  weeks,  leaving  892  viable  at  the  start  of  the  8th 

week.   Of  these  892  pregnancies,  62  (  =  892  x  0.070)  abort  during  the  in- 

terval 8-11  weeks.   Thus  830  pregnancies  remain  at  the  start  of  the  12th 

week.   Of  these,  37^  (  =  830  x  0.045)  abort  during  the  interval  12-15  weeks, 

and  so  on. 

The  last  two  rows  in  Table  4  givethe  total  number  of  spontaneous  abortions 

and  fetal  deaths  that  would  be  expected  to  occur  at  some  time  between  4-27 

weeks  (or  4-39  weeks)  in  a  cohort  of  1,000  pregnancies  viable  at  the  start 

of  4  weeks  gestation.   The  estimates  of  a  spontaneous  abortion  occurring  at 

some  time  during  4-27  weeks  gestation  range  from  a  low  of  123  per  1,000 
4 

pregnancies  to  a  high  of  312  per  1,000  pregnancies.   In  absolute  terms,  the 

estimates  of  q  are  moderately  consistent  across  studies,  although  on  a  per- X 

centage  basis  the  variation  is  considerable. 

2.   Chromosome  Abnormalities  in  Spontaneous  Abortions 

a.   Variation  by  Developmental  Age 

The  frequency  of  chromosome  abnormalities  in  spontaneous  abortions  has 

been  reported  to  vary  from  8  to  64  percen-^  (Carr  andGedeon,  1977).   A  large 

part  of  this  variation  is  due  to  studies  being  based  upon  abortuses  of  different 

developmental  ages.   Figure  1  (Boud  and  Boui ,    1976)  derives  from  a  study 

(Boue  and  Boue,  1974)  of  human  spontaneous  abortions  in  which  the  developmental 

age  of  a  specimen  was  determined  from  a  morphologic  examination  of  the  embryo 

and  a  detailed  histologic  examination  of  the  placenta.   Among  the  1,097  abort- 

uses between  2  to  7  weeks  of  age;  724  (66%)  had  an  abnormal  karyotype.   The 

frequency  of  anomalies  fell  to  23%  among  the  108  abortuses  between  8-12  weeks  of  age. 

The  study  of  Creasy,  Crolla  and  Alberman  (1976) 
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reported  287  chromosome  anomalies  among  983  karyotyped  abortuses,  giving  an 

overall  frequency  of  29%.   Since  this  rate  is  based  upon  all  unselected 

spontaneous  abortions  up  to  27  weeks  gesta»tion,  it  is  not  directly  comparable 

to  that  reported  by  the  Bou^s.   Alberman  and  Creasy  (1977)  reviewed  studies 

by  CarrC1967),  Dhadial  et  al  (1970)  Creasy  et  al  (1976),  Therkelsen  et  al 

(1973),  Arakaki  and  Waxman  (1970),  Kujii  et  al  (1973)  and  Bou^  et  al  (1975). 

They  estimated  that  the  frequency  of  chromosome  abnormalities  in  spontaneous 

abortions  decreased  "from  over  60%  in  the  earliest  detectable  stages  of 

pregnancy  to  below  5%  by  the  end  of  the  sixth  month." 

b.   Variation  by  Maternal  Age. 

Approximately  21%  of  recognized  pregnancies  in  young  women  (less  than 

20  yrs)  end  in  a  spontaneous  abortion  or  fetal  death.   The  rate  is  lowest 

(16%)  among  women  20-24  years  old,  and  rises  steadily  with  increasing  maternal 

age,  so  that  among  women  over  forty  years  of  age,  approximately  50%  of  re- 

cognized pregnancies  fail  to  produce  a  live  birth.   The  frequency  of  chromosome 

anomalies  in  spontaneous  abortions  is  lowest  among  the  youngest  women,  and 

increases  with  advancing  maternal  age.   Table  5,  based  upon  estimates  of 

Leridon  (1977,  Table  4.19),  indicates  that  chromosome  anomalies  appear  in 

59%  of  spontaneous  abortions  in  women  20-24  years  of  age.   Among  women 

35-39  years  old,  74%  of  spontaneous  abortions  have  a  chromosome  abnormality. 

The  frequency  of  spontaneous  abortions  (including  fetal  deaths)  given 

in  Tal)le  5  refers  to  that  occurring  in  recognized  pregnancies.   The  overall 

rate,  taken  from  French  and  Bierman's  (1962)  estimate  of  237  losses  per  1,000 

pregnancies,  was  adjusted  by  the  age-specific  rates  given  by  Shapiro  et  al 

(1962).   The  percentage  of  chromosome  abnormalities  in  spontaneous  abortions 

was  based  upon  the  results  of  the  Boues  (Leridon  and  Boue,  1971).   Since  the 



Bou^s  derived  their  estimates  predominantly  from  spontaneous  abortions  of 

14  weeks  gestation  or  less,  the  figures  for  the  percentage  of  anomalies 

given  in  Table  5  are  probably  too  high.   The  important  point  of  this  table 

is  the  indication  that  the  frequency  of  chromosome  abnormalities  expected  in 

spontaneous  abortions  depends  upon  maternal  age. 

c.  Relative  Frequency  of  Various  Types  of  Chromosome  Abnormality 

Carr  and  Gedeon  (1977)  summarized  the  relative  frequencies  of  various  types 

of  chromosome  abnormalities  which  were  found  in  eight  different  studies  of 

spontaneous  abortions.   Table  6,  which  was  taken  from  their  report,  shows 

that  approximately  52%  of  the  chromosome  abnormalities  were  due  to  trisomy. 

The  relative  frequency  of  trisomy  varied  from  a  low  of  42%  (based  on  76 

abortions  with  chromosome  abnormalities]  to  a  high  of  57%  (based  on  215 

abortions  with  chromosome  abnormalities).   The  relative  frequency  of  triploidy, 

which  represented  about  18%  of  the  chromosome  abnormalities,  varied  among  the 

studies  from  10%  to  22.5%.   Translocations,  although  not  shown  in  Table  6, 

accounted  overall  for  3.2%  of  chromosome  abnormalities,  varying  from  a  low  of 

1.3%  to  a  high  of  4.2%  (Carr  and  Gedeon,  1977,  Table  4). 

d.  Frequency  of  Translocation  Abnormalities  Among  Parents 
Who  Conceived  Embryos  Which  Were  Spontaneously  Aborted 

Kajii  and  Ferrier  (1978)  conducted  a  prospective  cytogenetic  survey  of 

couples  with  a  history  of  recurrent  abortions.   The  parents  of  430  abortuses 

were  karyotyped,  in  353  cases  both  parents,  and  in  77  cases  one  parent. 

Table  7  shows  the  frequencies  of  translocations  in  parents  who  conceived 

embryos  which  were  aborted  and  in  the  general  population  of  parents.   The 

rate  of  structural  chromosome  abnormalities  among  the  aborters  (0.8  percent) 

was  significantly  higher  than  that  found  in  the  general  population  (0.3 

percent) . 
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The  rates  of  translocation  carriers  were  higher  among  the  aborters  with  a 

history  of  recurrent  abortions  (2.7  percent)  and  among  aborters  with  a  his- 

tory of  perinatal  deaths  (3.6  percent]  than  among  those  without  such  his- 

tories (0.6  percent).   Due  to  the  small  number  of  translocation  carriers, 

neither  one  of  these  two  differences  was  statistically  significant.  This 

study  again  emphasizes  'that   the  rates  of  specific  chromosome  abnormalities 

cannot  he  assumed  to  be  constant  for  all  couples  within  a  specified  population. 

B.   Amniocentesis 

First  performed  and  described  by  Schatz  (1882)  as  a  possible  treatment  for 

polyhydramnios,  diagnostic  amniocentesis  performed  at  approximately  16  weeks 

gestation  can  now  detect  all  recognized  chromosome  abnormalities,  more  than 

60  inborn  errors  of  metabolism,  and  indicate  congenital  malformations  arising 

'from  open  neural-tube  defects,  including  anencephaly  and  spina  bifida  (NICHD 

Amniocentesis  Study  Group,  1976;  Milunsky,  1976).   The  procedure  involves  in- 

serting a  needle  through  the  abdomen  and  into  the  uterus  in  order  to  withdraw 

a  sample  of  amniotic  fluid  which  contains  fetal  cells.   Amniocentesis  has 

been  done  primarily  on  restricted  groups  of  women  who  are  at  high  risk  of 

bearing  an  abnormal  child,  advanced  maternal  age  (35  years  or  older)  being 

the  most  common  reason  for  prenatal  genetic  studies.   The  next  accepted  in- 

dication for  amniocentesis  has  been  the  occurence  of  a  chromosomal  trans- 

location in  either  parent  (Milunsky,  1976) . 

1.   Chromosome  Abnormalities 

The  rates  of  chromosomal  anomalies  reported  from  prenatal  diagnosis  has 

been  tabulated  by  Milunsky  and  Atkins  (1977)  ,  who  presented  the  results  in 

Table  8  based  upon  twelve  references  occurring  in  the  period  1972  to  1975. 

The  frequency  of  abnormalities  detected  by  amniocentesis  increases  with 
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advancing  maternal  age;  2.2  percent  of  women  aged  35-39  have  an  abnormal 

fetus  versus  3.4  percent  for  women  40  years  of  age  or  older.   Milunsky  and 

Atkins  (1977)  state  that  the  3.4  percent  rate  of  abnormalities  in  the  over 

40  age  group  is  likely  to  appreciably  underestimate  the  risks  in  women  over 

44  years  of  age. 

The  rate  of  chromosome  abnormalities  among  fetuses  of  women  referred 

for  amniocentesis  soley  because  of  advanced  maternal  age  would  serve  as  an 

appronriate  age-specific  comparison  for  amniocenteses  in  women  having  in 

vitro  fertilization.   The  data  presently  available  in  this  respect  are  un- 

likely to  be  very  helpful,  however,  since  the  findings  relate  to  women  35 

years  of  age  or  older,  whereas  one  would  expect  that  most  women  having  in. 

vitro  fertilization  would  be  younger  than  35.   Of  course  younger  women 

have  had  amniocentesis  performed.   Since  they  have  generally  been  referred 

because  of  either  a  previous  pregnancy  with  a  chromosome  abnormality  or  a 

family  history  of  cytogenetic  disorders,  they  represent  a  group  at  high  risk 

for  chromosome  abnormalities,  and  consequently  would  not  provide  an  appro- 

priate comparison.   Park   Gerald  (1978)  has  suggested  that  a  way  to  avoid 

this  bias  would  be  to  establish  a  rate  of  chromosome  abnormalities  in  younger 

women  who  were  referred  for  amniocentesis  because  of  either  a  previous  pregnancy 

with  an  inborn  error  of  metabolism  or  a  neural-tube  defect  (anencephaly  and 

spina  bifida).   Neither  one  of  these  conditions  is  believed  to  affect  the  risk 

of  a  chromosome  abnormality  in  a  subsequent  pregnancy.   The  NICHD  Amniocentesis 

Study  Group  (1976)  reported  that  90  women  were  referred  for  amniocentesis 

because  of  a  previous  birth  with  a  metabolic  disorder.   None  of  these  women 

had  a  chromosome  abnormality  detected  at  amniocentesis  (Bryla,  1978). 

Milunsky  and  Atkins  (1977)  provide  data  which  indicates  that  of  100  women 

referred  for  amniocentesis  because  of  either  a  previous  neural  tube  defect 

(55)  or  a  metabolic  disorder  (45),  three  had  a 
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fetus  with  a  chromosome  abnormality.   The  proportions  of  abnormalities  from 

these  two  sources  are  not  significantly  different  (  p  =  0.28,  two-sided 

Fisher's  exact  test) .   The  combined  data  give  a  rate  of  chromosome  abnormali- 

ties of  1.6%  (3/190),  with  lower  and  upper  90%  confidence  limits  of  0.1% 

and  3. 1% respectively. 

The  .study  by  Hook  (1978)  emphasizes  the  importance  of  using  the  same 

sources  of  diagnoses  in  any  comparison  of  the  rates  of  abnormalities.   Hook 

reported  a  survey  of  pregnancies  in  which  a  chromosome  anomaly  was  diagnosed 

by  amniocentesis,  but  in  which  some  mothers  declined  an  elective  abortion. 

For  19  singleton  fetuses  with  Down's  syndrome,  the  spontaneous  fetal  death 

rate  after  amniocentesis  was  21  percent,  significantly  higher  than  the  rate 

of  2.7  percent  among  73  fetuses  with  less  seriously  abnormal  genotypes. 

Thus  a  major  fraction  of  the  discrepancy  observed  between  the  maternal-age 

specific  rates  of  Down's  syndrome  in  live  births  and  the  rates  found  at 

amniocentesis  is  undoubtedly  due  to  spontaneous  fetal  loss. 

2.   Enzyme  Deficiency  Diseases 

The  frequency  of  inherited  metabolic  disorders  detected  by  amniocentesis 

has  generally  been  reported  only  for  women  at  high  risk  of  bearing  a  child 

with  this  condition.   These  rates  provide  an  appropriate  comparison  only  for 

similar  high  risk  women  having  an  in  vitro  fertilization.   One  may  consult 

Milunsky  and  Atkins  (1977)  and  the  report  of  the  NICHD  amniocentesis  registry 

(Lowe  et  al,  1978)  for  further  details. 

5.   Neural -Tube  Defects 

The  comments  of  the  preceding  section  apply  to  the  use  of  the  assay  for 

elevated  levels  of  alpha-fetoprotein  to  determine  the  frequency  of  anencephaly 

and  spina  bifida  at  amniocentesis. 
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C.    Live  Births  and  Fetal  Deaths 

Live  births  and  fetal  deaths  represent  the  next  point  at  which  one  might 

consider  looking  for  a  possible  increased  risk  of  abnormalities.   One  expects, 

however,  that  pregnancies  resulting  from  in  vitro  fertilization  would  be  monitored 

with  sufficient  cai'e  to  prevent  the  occurrence  of  chromosome  abnormalities 

at  birth.   This  would  involve  karyotyping  fetal  cells  using  amniocentesis  at 

about  16  weeks  gestation.   It  is  at  this  stage,  rather  than  at  birth,  that  the 

preventive  measure  of  elective  abortion   is  available. 

1.   Chromosome  Abnormalities  Among  Live  Births 

Hook  and  Hamerton  (1977)  summarized  six  series  of  newborn  chromosomal 

investigations  that  had  been  published  as  of  June  1976.   Table  9  gives  the 

rates  of  autosomal  and  sex  chromosome  abnormalities  per  1,000  live  births. 

These  rates  are  presented  separately  for  males  and  females  within  each  center, 

and  are  also  combined  across  centers.   Since  the  study  by  Walzer  and  Gerald 

(1975,  1977)  was  done  only  on  male  live  births,  the  combined  rate  of  abnorma- 

lities for  males  and  females  excludes  their  results.   As  an  overall  summary, 

approximately  6.2  chromosome  abnormalities 

(4.0  autosomal  and  2.2  sex  chromosome)  can  be  expected 

per  1,000  births.   The  variation  in  the  rates  of  abnormalities  which  were  re- 

ported by  the  six  studies  is  of  some  interest.   For  example,  considering  total 

chromosome  abnormalities  among  male  live  births,  the  rates  vary  from  a  low 

of  4.0  per  1,000  to  a  hiph  of  9.?  ner  1,000.   The  rates  among  females  vary 

from  3.9  per  1,000  to  7.4  per  1,000.   In  either  case,  one  encounters  roughly 

a  two-fold  variation  in  the  reported  rates. 

Patil  et  al  (1977)  report  the  frequency  of  chromosome  abnormalities 

ascertained  in  a  survery  of  4,342  children  between  the  ages  of  seven  and  eight 
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years.  Although  not  directly  comparable  to  the  results  obtained  from  live 

births,  a  rate  of  4.8  abnormalities  (2.5  autosomal  and  2.3  sex  chromosome) 

p^r  1,000  children  was  reported. 

2.   Congenital  Malformations 

Abnormalities  arising  from  a  single  mutant  gene  are  referred  to  as 

Mendel i an  disorders  [Erbe,  1976).   The  DNA  whic';  comprises  a  gene  may  develop 

an  error  in  replication  (mutation]  and  result  in  abnormal  protein   synthesis. 

This  may  manifest  itself  as  an  inborn  error  of  metabolism,  or  cause  multiple 

anomalies  or  an  isolated  malformation.   The  most  common  inherited  enzyme 

deficiency  thus  far  identified  in  humans  is  glucose-6-phospaate  dehydrogenase 

(G-6-PD)  deficiency.   The  gene  for  this  X-linked  disorder  is  so  prevalent  among 

blacks  in  the  United  States  that  12  percent  of  the  males  have  G-6-PD  deficiency, 

24  percent  of  females  are  carriers,  and  about  one  in  140  black  females  has 

homozygous  G-6-PD  deficiency  (Erbe^^  1976). 

The  Meckel  syndrome  is  an  autosomal  resessive  disorder  due  to  a  single 

mutant  gene  (Holmes,  1976).   The  multiple  anomalies  which  characterize  this 

syndrome  include  occipital  encephalocele,  cleft  lip  and  palate,  microphthalmia, 

polycystic  kidneys,  genital  anomalies,  equinovarus  foot  deformity  and  post- 

axial  Polydactyly.   Although  isolated  anomalies  due  to  Mendelian  inheritance 

may  occur  in  any  organ  system,  malformations  of  the  limbs  are  the  best  known 

(Holmes,  1974).   By  197S  there  were  2,336  Mendelian  phenotyj:)es  which  had  been 

described  (McKusick,  1975).   They  are  generally  quite  rare,  most  occurring  at 

rates  of  1  per  100,000  to  1  per  million  births.   In  restricted  populations, 

the  frequency  of  conditions  such  as  Tay-Sach's  disease  or  sickle  cell  anemia 

may  be  as  high  as  1  per  100  to  1  per  10,000  (Benirschke  et  al,  1976). 
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There  is  no  universal  agreement  on  what  constitutes  a  congenital  malfor- 

mation.  "In  most  studies  a  working  definition  of  congenital  malformations  is 

established  which,  in  the  last  analysis,  depends  upon  the  opinion  and  judge- 

ment of  the  investigator Cs) ."  The  Collaborative  Perinatal  Project  of  the 

National  Institute  of  Neurological  Disease  and  Stroke  defined  a  congenital 

malformation  as  a  "gross  physical  or  anatomic  developmental  anomaly  which 

was  present  at  birth  or  was  detected  during  the  first  year  of  life."  The 

diagnoses  were  based  on  criteria  and  instructions  given  in  manuals  which 

were  written  by  panels  of  experts  to  assure  uniform  diagnostic  practices 

at  the  twelve  institutions  participating  in  the  study  throughout  the 

United  States  (Myrianthopoulos  and  Chung,   1974). 

Malformations  are  commonly  classified  as  being  either  major  or  minor. 

Generally  speaking,  a  major  malformation  is  a  condition  which  has  surgical 

or  cosmetic  consequences  (Holmes,  1976].   Major  malformations  include  cleft 

lip  and  palate,  congenital  heart  disease,  pyloric  stenosis,  congenital 

dislocation  of  the  hip,  and  spina  bifida  and  anencephaly.   These  conditions 

are  thought  to  arise  from  the  combination  of  the  effects  of  two  or  more 

deleterious  genes  (Erbe,  I97e  ;  Benirschke  et  al,  1976).   Approximately 

one  infant  in  every  200  (0.5  percent)  has  a  malformation  that  is  attributed 

to  the  combined  effects  of  environmental  factors  and  two  or  more  deleterious 

genes  (multifactorial  inheritance).   The  rates  of  specific  major  malformations 

are  given  in  Table  10.   As  one  might  expect,  the  mode  of  ascertainment  is 

most  important,  and  these  rates  are  approximations  of  uncertain  precision. 

Centrally  collected  government  statistics  yield  rates  which  are  lower  than 

those  based  upon  examinations  by  teams  of  specialists  interested  in  con- 

genital malformations  (Sholtz  et  al,  1976).   Rates  based  only  upon  live 
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births  would  also  be  expected  to  differ  from  those  based  upon  data  which 

includes  fetal  deaths,  since  the  rates  of  malformations  among  the  latter 

group  are  higher. 

Table  11  shows  the  variation  encountered  in  the  reported  incidence 

of  selected  major  malformations.   The  method  of  ascertainment  differs  among 

the  nine  studies  which  are  summarized,  and  this  undoubtedly  accounts  for 

a  large  part  of  the  variation  in  the  rates.   Kennedy  (1967)  reviewed  the 

world  literature  on  the  incidence  of  congenital  malformations,  and  his 

extensive  tabulation  of  results,  along  with  several  additions  found  between 

1965  and  1975,  can  be  found  in  the  review  by  Sholtz  et  al  (1976). 

The  Collaborative  Perinatal  Project,  representing  the  largest  investi- 

gation of  pregnancy  and  pregnancy  outcomes  reported  to  date,  enrolled  about 

56,000  pregnant  women  for  study  during  the  first  months  of  their  pregnancy. 

The  women  were  followed  through  labor  and  delivery,  and  their  children  were 

followed  to  the  seventh  year  of  life.   This  study  found  that  only  a  little 

more  than  one-third  of  all  congenital  malformations  are  recognized  at  birth 

(Myrianthopoulos  and  Chung,  1974).   Table  12  reports  the  rates  of  malfor- 

mations which  were  found  at  birth  and  during  the  first  year  of  life  among 

single  births  in   24,153  whites  and  25,126  blacks.   These  rates,  reported 

per  10,000  births,  include  malformations  in  1,004  fetal  deaths  and  877 

neonatal  deaths.   Of  the  37  major  malformations  listed  in  Table  12,  fifteen 

show  significant  differences  between  the  rates  for  whites  and  blacks. 

Table  13  shows  separately  for  whites  and  blacks  the  precentages  of 

major  and  minor  malformations  among  males  and  females.   Approximately  8.5% 

of  births  (including  fetal  and  neonatal  deaths)  if J  a  major  malformation. 

Mnles  in  general  are  more  frequi^ntly  malformed  than  females.   This  is  entirely 
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due  to  an  increase  in  the  rate  of  major  malformations  among  males 

(Myriathopoulos  and  Chung,  1974).   In  addition  to  differences  by  race  and 

sex,  considerable  variability  in  the  rates  of  major  and  minor  malformations 

occurred  among  the  12  institutions  participating  in  the  Collaborative 

Perinatal  Project,  despite  the  use  of  a  standard  protocol.   For  births 

with  only  a  major  malformation,  the  frequency  varied  from  a  low  of  4.0% 

to  a  high  of  9.3°o.   The  frequency  of  births  having  only  a  minor  malformation 

varied  from  4.5°o  to  14.5%  (Myrianthopoulos  and  Chung,  1974,  Table  10). 

PRE IMPLANTATION 

A.   Fertilized  Ova 

1.   Polyspermy 

The  use  of  microscopy  to  determine  the  frequency  of  polyspermy  among 

preimplantation  ova  fertilized  in^   vitro  would  yield  information  for  which 

no  adequate  in  vivo  comparison  is  now  available.   Biggers  (1978b)  reports 

that  the  totality  of  in  vivo  information  relating  to  human  preimplantation 

ova  and  embryos  is  confined  to  15  specimens,  nine  recovered  from  the 

oviduct  and  six  from  the  uterus.   Regarding  human  ova  and  embryo  loss 

during  the  first  two  weeks  after  exposure  to  spermatozoa  under  ideal  in 

vivo  conditions,  Leridon's  (1977)   table  of  intrauterine  mortality  (see 

Table  2)  is  based  on  Hertig's  (1967)  conjectures  which  derive  from  an 

examination  of  the  morphology  of  only  13  human  ova. 

Soupart  and  Strong  (1974)  used  electron  microscopy  to  detect  2 

abnormal  fertilizations  out  of  16  human  ova  exposed  to  spermatozoa  in 

vitro.   Of  the  2  abnormal  zygotes,  one  resulted  from  two  spermatozoa 

penetrating  a  single  ovum.   Biggers  (1978a)  has  noted  that  the  proportion 

of  abnormal  fertilizations  (2/16  =  0.125)  observed  by  Soupart  and  Strong 
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(1974)  approximates  Hertig's  (1967)  estimate  that  10  to  15  percent  segment 

but  fail  to  implant.   In  respect  to  concern  with  an  increased  risk  of 

polyspermy,  or  the  fertilization  of  ova  by  abnormal  spermatozoa,  the  com- 

parison is  not  completely  satisfactory.   Biggers  (1978a)  points  out  that 

the  14  ova  penetrated  by  a  single  sperm  are  not  guaranteed  normal  develop- 

ment, because  either  the  sperm  or  the  ovum  may  have  an  abnormal  chromosome 

compliment  as  a  result  of  non-disjunction  during  meiosis.   Another  problem 

with  the  comparison  is  that  it  does  not  specifically  address  the  issue  of 

polyspermy,  and  it  appears  that  no  in^  vivo  data  is  available  to  make  an 

adequate  comparison  at  such  an  early  stage  of  embryonic  development. 

In  discussing  their  findings  of  26  triploid  fetuses  among  340  spon- 

taneous abortions,  Jacobs  et  al  (1978)  estimate  that  66%  of  triploids  were 

the  result  of  dispermy;  24%  resulted  from  fertilization  of  a  haploid  ovum 

by  a  diploid  sperm,  and  10%  were  the  result  of  a  diploid  ovum  being 

fertilized  by  a  haploid  sperm.   Of  course  this  data  does  not  provide  a 

proper  comparison  for  the  rates  of  triploidy  among  preimplantation  ova 

fertilized  in  vitro.   Moreover,  the  estimate  by  Jacobs  et  al  (1978)  that 

1-3%  of  all  recognized  conceptions  result  in  triploidy  would  also  not  apply 

to  the  preimplantation  phase. 

B.   Blastocysts 

1.   Chromosome  Abnormalities 

The  problems  of  comparison  raised  in  respect  to  polyspermy  in  preim- 

plantation ova  also  apply  to  any  chromosome  anomalies  detected  by  karyo- 

typing blastocysts.   Since  the  preponderance  of  in  vivo  data  derives  from 

spontaneous  abortions  occurring  in  recognized  pregnancies ,  the  most  reliable 

•■n  vitro  comparisons  of  abnormalities  will  result  from  pregnancies  of 
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duration  longer  that  two  weeks  postimplantation. 

Approximately  40%  to  50%  of  implantation  blastocysts  can  be  expected 

to  have  a  chromosome  abnormality  in^  vivo.   This  estimate  is  derived  in  the 

following  manner.   An  implanted  blastocyst  can  result  in  a  spontaneous 

abortion,  a  stillbirth  (fetal  death),  or  a  live  birth.   For  these  three 

outcomes.  Table  14  gives  the  frequency  of  chromosome  abnormalities  at 

various  intervals  subsequent  to  implantation.   Data  on  chromosome  abnor- 

malities from  Boue  and  Boue  (1976),  reported  in  weeks  of  development,  and 

from  Creasy,  Crolla,  and  Alberman  (1976)  and  Alberman  and  Creasy  (1977), 

reported  in  weeks  of  gestation,  have  been  abstracted  and  converted  in 

Table  14  to  weeks  postimplantation.   Using  this  data  and  Leridon's  (1977) 

estimates  (see  Table  2)  of  intrauterine  mortality.  Table  15  gives  the 

numbers  of  chromosome  abnormalities,  per  1,000  implantations,  which  would 

occur  during  various  intervals. 

The  last  column  of  Table  15  shows  that  for  every  1,000  implanted 

blastocysts,  approximately  457  have  a  chromosome  abnormality.   This  esti- 

mate depends  partly  upon  my  assumption  that  at  0  weeks  postimplantation 

95%  of  spontaneous  abortions  have  a  chromosome  abnormality  (see  Tablesl4 

and  15).   Alternatively,  if  one  assumes  that  at  0  weeks  postimplantation 

78%  of  spontaneous  abortions  have  a  chromosome  abnormality,  one  derives 

a  conservative  figure  of  396  abnormalities  per  1,000  implantations. 

Assuming  that  100%  of  spontaneous  abortions  have  a  chromosome  abnormality 

at  0  weeks  postimplantation,  one  calculates  that  477  abnormalities  per 

1,000  implantations  will  occur.   Thus  an  estimate  of  40%  to  50%  seems 

plausible  for  the  in^  vivo  frequency  of  chromosome  abnormalities  among 

implanted  blastocysts.  Allowing  for  the  fact  that  some  blastocysts  undoubtedly 
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fail  to  implant  because  of  anomalies,  the  expected  frequency  of  chromosome 

abnormalities  among  preimplantation  blastocysts  would  be  higher  than  the 

preceding  estimates. 

Boue,  Boue  and  Lazar  (1975)  estimated  that  about  "1  out  of  every  2 

conceptions  has  a  chromosome  anomaly."  Although  such  a  figure  may  be 

appropriate  for  a  population  as  a  whole,  Boue  and  Boue  (1976)  emphasize 

that  the  risk  of  conceiving  abnormal  embryos  is  extremely  variable  among 

couples.   This  latter  point  may  be  illustrated  indirectly  by  a  study 

(Boue  et  al,  1973)  based  upon  follow-up,  from  6  months  to  4  years,  on 

774  women  who  had  an  initial  abortion  which  was  karyotyped.   As  shown  in 

Table  16,  the  risk  of  another  abortion  in  these  women  depended  on  maternal 

age,  the  existence  of  a  chromosomal  anomaly  in  the  previous  abortion,  and 

the  reproductive  history  prior  to  the  initial  abortion  which  was  karyotyped. 

Some  of  the  rates  in  Table  16  are  based  upon  very  small  samples,  and  as  a 

consequence,  they  are  not  precise. 

HOW  LARGE  A  SAMPLE  DOES  ONE  NEED? 

A.   Operating  Characteristic 

1.   Power  of  the  Chi-Square  Test  for  a  Difference  Between  an  Observed 

Rate  and  an  "Expected"  Rate 

Let  us  put  aside  for  the  moment  the  problem  of  establishing  a  rate 

for  any  particular  abnormality  occurring  in  vivo,  against  which  the  rate 

deriving  from  in  vitro  fertilization  may  be  compared,  and  consider  next  the 

issue  of  how  large  a  series  of  in  vitro  fertilizations  and  implantations 

would  be  required  to  reliably  detect  a  potential  increase  in  the  rate  of  a 

specific  abnormality.   In  comparing  the  in  vivo  and  in  vitro  rates,  one 

might  err  in  either  of  two  ways:   Type  I  error  -  claiming  that  a  difference 

exists,  when  in  fact  it  does  not;  Ty])e  II  error  -  claiming  that  no  difference 
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exists,  when  in  fact  there  is  a  difference. 

The  probability  of  making  a  Type  I  error  is  called  the  level  of 

significance,  and  is  conunonly  denoted  by  the  symbol  "a".   The  probability 

of  making  a  Type  II  error  is  represented  by  the  symbol  "3  "  .   The  quantity 

1  -  S  ,  called  the  power  of  a  statistical  test,  represents  the  probability 

of  detecting  a  difference  in  the  rates,  when  a  difference  truly  exists. 

Since  either  a  Type  I  or  a  Type  II  error  is  undesirable,  one  wants  both 

a.   and  3  to  be  small.   Equivalently,  one  desires  that  a  be  small  and 

1  -  8  be  large. 

Suppose  that  a  specific  abnormality  occurs  rn  vivo  at  a  rate  of  r  (%) 

and  that  the  unknown  rate  in  vitro  is  r  (%) .   Assume  that,  in  respect  to 

risk  factors  which  affect  the  rates  of  abnormalities,  women  whose  pregnancies 

derive  from  ui  vitro  fertilization  are  otherwise  comparable  to  women  whose 

pregnancies  occur  ^H.  vivo.   Then  it  is  intuitively  clear  that  the  larger 

the  sample  of  embryos,  the  better  is  one's  chance  of  detecting  a  true  difference 

5  =  r  -  r  in  the  rates  of  abnormalities.   It  is  also  clear  that  large 

differences  are  more  easily  detected  than  small  ones. 

The  rate  of  abnormalities  in  a  sample  of  n  embryos  deriving  from  in 

vitro  fertilization  can  be  regarded  as  an  estimate  of  the  unknown  value  of 

r  .   Sampling  fluctuations  will  cause  the  value  of  the  estimate  r^  to  vary 

around  r  ,  so  that  the  observed  difference  r  -  r   may  be  much  less  than 

the  true  difference  5  =  r^  -  r  .   The  power  (probability  of  detecting  a  true 

difference  5)  becomes  larger  with  increasing  sample  size,  and  the  operating 

characteristic  or  power  curve  quantifies  the  relationship  between  the  power 

1  -3,  the  sample  size  n,  and  the  difference  in  rates  5  .   Given  an  estimate  or 

expected  value  for  r  ,  and  specifying  a  to  be  small  (say  a  =0.05),  the 
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operating  characteristic  is  a  graph  of  the  power  1  -  S  as  a  function  of 

the  sample  size  n  for  various  hypothetical  values  of  5  . 

2.   Sample  Size  for  Studies  of  Chromosome  Abnormalities  in  BlaFtocysts 

Figure  2  provides  a  specific  example  of  an  operating  characteristic. 

Assuming  that  the  iil  vivo  rate  of  chromosome  abnormalities  among  implantation 

blastocysts  is  equal  to  r  =  50%  [Boug,    ^ou4   and  Larzar,  1975),  the  four 

power  curves  give  the  probability  of  detecting  a  hypothetical  increased  rate 

of  abnormalities  for  in  vitro  studies  of  various  sizes.   For  instance,  suppose 

that  one  had  iii  vitro  data  from  n  =  20  blastocysts.   If  the  rate  of  abnor- 

malities in  vitro  were  truly  equal  to  r  =  60%,  then  a  sample  of  n  =  20 

blastocysts  would  give  only  a  13%  chance  (1-8  =  0.13)  of  finding  that  r 

was  significantly  (a  =  0.05  two-sided)  greater  than  r  .   A  sample  of  n  =  50 

blastocysts  would  give  one  a  30%  chance  (1-8  =  0.30)  of  detecting  the  increase, 

and  a  sample  of  n  =  200  would  give  one  an  80%  chance  of  detecting  the  increased 

risk.   If  the  rate  of  abnormalities  ijl  vitro  were  truly  equal  to  r  =  80%, 

however,  one  would  need  a  sample  of  only  n  =  50  blastocysts  to  virtually 

guarantee  (1  - B  =  0.98)  that  the  increased  rate  would  be  detected.  From  an 

inspection  of  Figure  2,  one  can  begin  to  appreciate  that  there  is  no  single 

answer  to  the  question  of  how  large  a  sample  one  needs. 

As  an  alternative  to  thinking  in  terms  of  a  difference  in  rates, 

5  =  r  -  r  ,  one  may  wish  to  consider  their  ratio  R  =  r  /r  ,  which  is  called 

the  relative  risk.  Values  of  R  greater  than  1.0  indicate  that  the  rate  of 

abnormalities  arising  in  vitro  exceeds  that  arising  in  vivo. 

At  lower  right  in  Figure  2,  the  values  of  the  relative  risk  R  have 

been  given  corresponding  to  each  of  the  values  of  r  used  for  the  four 

power  curves.   The  value  R  =  1.2  (60/50)  represents  a  20%  increase  in 
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risk  over  the  expected  rate  of  r  =  50%.   The  value  R  =  1.4  (70/50) 

represents  a  40%  increase  in  risk  over  the  expected  rate,  and  so  on. 

5.   Assumptions  Underlying  the  Sample  Size  Analysis 

Appendix  A  provides  a  more  complete  discussion  of  the  operating 

characteristic,  and  gives  the  formulae  from  which  the  power  curves  in 

Figures  2-6  were  claculated.*  The  article  by  Freiman  et  al  (1978),  which 

describes  the  application  of  the  operating  characteristic  to  the  design  of 

randomized  clinical  trials,  provides  another  elementary  discussion. 

The  power  curves  in  Figures  2-6  derive  from  a  sample  size  formula 

(Appendix  A,  equation  (3))  which  is  based  upon  several  assumptions.   The 

first  is  that  the  "i£  vivo"  rate  of  abnormalities  r  is  specified  without 

considerations  of  error.   Thus  if  one  agrees,  for  example, with  the  assessment 

of  Jacobs  et  al  (1978)  that  spontaneous  abortions  deriving  from  recognized 

conceptions  have  a  rate  of  triploidy  between  one  and  three  percent  in  vivo, 

then  a  value  for  r  should  be  specified  between  1%  and  3%.   Taking  r.  =  3% 

would  be  conservative  in  the  sense  that  an  observed  rate  of  r  =  3%  deriving 

from  in  vitro  fertilizations  would  not  differ  from  that  "expected  in  vivo". 

On  the  other  hand,  given  a  sufficiently  large  sample,  r  =  3%  would  result 

in  a  highly  significant  chi-square  test  against  r  =  1%.   Thus  the  result 

of  any  significance  test  should  be  tempered  by  an  appreciation  for  the 

precision  (or  lack  thereof)  with  which  an  "expected"  rate  can  be  specified. 

*The  derivations  and  formulae  in  Appendix  A  are  given  in  terms  of  pro- 

portions, whereas  the  present  discussion  is  in  terms  of  rates  (percentages, 

frequency  per  100) . 
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A  second  assumption  is  that  the  rate  r  applies  uniformly  to  all  in 

vitro  fertilizations.   The  analysis  in  Appendix  A  does  not  distinguish  the 

results  of  25  in.  vitro  fertilizations  attempted  for  one  woman  from  the 

results  of  a  single  attempt  in  25  women.   Given  the  dearth  of  information 

on  individual  variation,  and  the  fact  that  the  rates  of  abnormalities  reported 

"in  vivo"  derive  from  numerous  women,  one  can  only  state  that  the  rate  r 

should  be  regarded  as  an  average  across  women,  and  that  analyses  of  data 

deriving  from  studies  of  in^  vitro  fertilization  should  distinguish  the  number 

of  women  from  the  number  of  fertilizations,  implantations,  spontaneous  abortions, 

etc. 

A  third  assumption,  of  less  importance  than  the  previous  two,  is  the 

approximation  of  the  binomial  distribution  by  the  normal  distribution. 

Feller  (1968,  pp.  182-190)  gives  a  detailed  elementary  discussion  of  this 

topic.   Where  the  power  1  -B  is  less  than  0.05,  the  calculated  values  may 

have  a  moderate  amount  of  error,  on  a  percentage  basis,  due  to  the  normal 

approximation.   Since  we  are  not  especially  interested  in  such  low  values  of 

power,  this  point  is  of  secondary  concern.   In  any  event,  the  error  resulting 

from  the  numerical  approximation  is  likely  to  be  far  less  than  the  error 

deriving  from  the  use  of  an  estimate  for  r  . 

The  value  of  the  sample  size  n  given  by  formula  (3)  in  Appendix  A  is 

1/4  as  large  as  that  applicable  to  the  comparison  of  two  proportions  p 

and  p  ,  both  estimated  from  samples  of  equal  size  N.   In  the  latter  case, 

each  sample  would  be  of  size  N  =  2n  (see  Armitage  1971,  p.  186),  resulting 

in  a  total  sample  of  size  N  +  N  =  4n.   Considerable  savings  thus  result 

from  the  assumption  that  r^^  is  known  "without  error".   The  savings  are  partly 

illusory,  because  one  can  never  be  certain  that  the  group  of  women  upon  which 
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the  expected  rate  of  abnormalities  occurring  "in  vivo"  is  calculated  is 

comparable,  in  all  major  respects,  to  the  group  of  women  who  conceive  through 

in  vitro  fertilization  and  embryo  transfer.   The  absence  of  a  direct  ex- 

perimental control  in  studies  of  abnormalities  which  may  arise  from  in  vitro 

fertilization  is  a  limitation  which  is  inherent  in  certain  types  of  human 

investigation.   Another  example  would  be  human  studies  of  whether  certain 

drugs  or  chemicals  are  carcinogenic  in  man.   In  both  situations  a  direct 

experimental  approach  which  randomizes  subjects  to  either  a  treatment  or  a 

control  group  would  be  unethical  and  infeasible. 

4.  Sample  Size  for  Studies  of  Frequency  of  Chromosome  Abnormalities  in 
Early  Spontaneous  Abortions. 

The  data  of  Boue  and  Bou^  (1976)  suggest  that  66%  of  spontaneous 

abortions  of  2-7  weeks  developmental  age  (1-6  weeks  postimplantation)  will 

have  a  chromosome  abnormality  (see  Figure  1).   The  operating  characteristic 

shown  in  Figure  3  is  based  upon  the  assumption  that  this  in^  vivo  rate  is  the 

frequency  that  would  be  expected,  if  there  were  no  adverse  effect  of  in 

vitro  fertilization.   If,  in  fact,  the  j_n  vitro  rate  were  increased  to  79%, 

then  a  study  of  n  =  50  spontaneous  abortions  occurring  1-6  weeks  postimplan- 

tation would  provide  only  a  50%  chance  (1-3  =  0.50)  of  detecting  the  increase. 

Various  other  combinations  of  hypothetical  increased  risk  and  sample  size 

may  be  read  directly  from  Figure  3. 

5.  Sample  Size  for  Studies  of  the  Frequency  of  Early  Spontaneous  Abortions 

The  data  of  French  and  Bierman  (1962)  indicate  that  for  every  1,000 

pregnancies  viable  at  4  weeks  gestation,  207  (  =  108  +  62  +  37  from  Figure  4) 

will  spontaneously  abort  at  some  time  during  the  interval  4  through  15  weeks 

gestation.   Taking  the  rate  r  =  20.7%  as  that  which  would  be  expected  in  vivo. 
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the  operating  characteristic  in  Figure  4  shows  the  sample  sizes  required 

to  give  one  high  power  for  dectecting  various  hypothetical  increased  risks. 

Thinking  in  terms  of  weeks  postimplantation,  one  would  be  interested  in 

detecting,  among  those  embryos  viable  at  1  week  postimplantation,  spontaneous 

abortions  occurring  at  any  time  during  the  interval  1  week  through  12  weeks. 

For  example,  if  the  risk  in  vitro  were  increased  to  31%,  then  a  follow-up 

study  of  n  =  50  embryos  viable  at  one  week  postimplantation  would  provide 

only  a  44%  chance  (1-3  =  0.44)  of  detecting  the  increase.   A  follow-up 

study  of  n  =  100  embryos  would  provide  a  72%  chance  of  detecting  the  increase; 

n  =  170  embryos  viable  at  one  week  would  be  needed  to  give  one  a  90%  chance. 

6.  Sample  Size  for  Studies  of  the  Frequency  of  Major  Malformations  Occurring 
at  Birth  and  During  the  First  Year  of  Life. 

Data  from  the  Collaborative  Perinatal  Project  (Myrianthopoulos  and 

Chung,  1974)  indicate  that  approximately  8.5%  of  births  (including  fetal 

and  neonatal  deaths)  will  have  a  major  malformation  which  can  be  detected  at 

birth  or  during  the  first  year  of  life  (see  Table  13).   The  operating 

characteristic  shown  in  Figure  5  uses  this  rate  as  the  frequency  expected 

among  births  conceived  through  in  vitro  fertilization,  if  there  were  no 

effect  whatsoever  on  malformations.   If  the  risk  of  a  major  malformation  were 

increased  to  13%,  then  study  of  n  =  100  births  conceived  through  in  vitro 

fertilization  would  provide  only  a  32%  chance  of  detecting  the  increase. 

One  would  need  approximately  n  =  500  births  to  give  a  90%  chance  of  detecting 

the  increased  risk  of  r  =  13%. 

7.  Sample  Size  for  Studies  of  the  Frequency  of  Chromosome  Abnormalities 
in  Live  Births. 

Hook  and  Hamerton's  (1977)  summary  of  six  studies  indicates  that 

approximately  0.62%  of  live  births  can  be  expected  to  have  a  chromosome 
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abnormality  (see  Table  9).   The  operating  characteristic  in  Figure  6  shows 

that  even  with  a  hypothetical  two-fold  increase  in  risk  (R  =  2  corresponding 

to  r  =  1.2%),  one  would  need  a  sample  of  n  =  2,000  or  more  births  to  give  a 

high  probability  of  detecting  the  increase. 

DISSCUSSION 

The  estimate  that  40%  to  50%  of  human  implanted  blastocysts  have  a 

chromosome  abnormality  seems  plausible.   The  rate  among  blastocysts  prior  to 

implantation  remains  conjectural,  however,  because  we  have  no  certain  knowledge 

of  the  implantation  failure  rate  in  abnormal  as  compared  to  normal  blastocysts. 

Given  this  uncertainty.  Figures  2-6  indicate  that  the  best  opportunity  for 

detecting  a  potential  increased  risk  of  chromosome  abnormalitities  resides 

in  the  examination  of  early  spontaneous  abortions,  particularly  those 

occurring  1  through  6  weeks  postimplantation,  provided  that  they  can  be 

successfully  identified  and  karyotyped.   Although  four  times  as  many  women 

have  their  pregnancy  progress  to  16  weeks  gestation  than  have  a  spontaneous 

abortion  in  the  preceding  interval,  the  relatively  low  frequency  of  chromosome 

abnormalities  expected  at  the  time  of  amniocentesis  suggests  that  early 

spontaneous  abortions  can  still  provide  a  better  assessment  of  increased  risk. 

The  analysis  is  as  follows. 

Let  p  be  the  proportion  of  early  spontaneous  abortions  which  have  a 

chromosome  abnormality,  and  let  p  *  be  the  corresponding  proportion  among 

amniocenteses  at  16  weeks  gestation.   Assuming  that  one  wants  to  detect  an 

increased  relative  risk  equal  to  R,  then  the  ratio  of  the  required  number 

amniocenteses  (n  )  to  the  number  of  spontaneous  abortions  (n)  is  given  by 

n^/n^  =  [(1  -  Pf  )p^]/[Pj*(l  -  Pj)] 

using  equation  (3)  in  Appendix  A.   For  example,  assuming  that  1.6%  of 
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amniocenteses  will  indicate  a  chromosome  abnormality,  whereas  40%  of 

spontaneous  abortions  between  4-15  weeks  gestation  will  have  a  chromosome 
* 

abnormality,  one  has  p   =  0.016,  p  -  0.40  and 

n^/n^  =  [(0.984)(0.4)]/[(0.016)(0.63] 
=  41. 

Thus  one  would  need  the  results  of  41  times  more  karyotypes  at  amniocentesis 

than  at  the  time  of  early  spontaneous  abortion  in  order  to  detect  an  increased 

relative  risk  R. 

The  data  of  French  and  Bierman  (1962)  indicate  that  four  times  as  many 

women  will  be  available  for  karyotyping  at  amniocentesis  than  at  the  time  of 

an  early  spontaneous  abortion  (793  vs  207,  from  Table  4) .   Given  the  analysis 

of  the  preceding  paragraph,  if  each  early  abortion  could  be  identified  and 

successfully  karyotyped,  one  would  need  ten  times  the  base  population  for 

a  study  using  amniocentesis  compared  to  one  using  spontaneous  abortions. 

If  only  half  of  the  early  abortions  could  be  karyotyped,  then  one  would 

need  five  times  the  base  population  using  amniocentesis.   Thus  the  effective- 

ness of  early  identification  and  the  relative  efficiency  of  successfully 

karyotyping  spontaneous  abortions  alters  the  assessment  of  the  total  effort 

required. 

Excluding  lifelong  follow-up,  the  "bottom  line"  in  any  current 

assessment  of  the  risks  of  in  vitro  fertilization  would  certainly  be 

abnormalities  apparent  at  birth  and  during  the  first  year  of  life.   The 

rates  of  abnormalities  among  live  births,  however,  are  generally  much  lower 

than  the  rates  in  spontaneous  abortions  and  fetal  deaths,  since  prenatal 

elimination  of  abnormal  embryos  and  malformed  fetuses  is  the  rule,  rather 

than  the  exception  (Roberts  and  Lowe,  1975).   Thus  the  discovery  of  any 
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increased  risk  among  live  births  would  undoubtedly  come  long  after  evidence 

which  strongly  implicated  the  ultimate  finding  had  already  acciomulated  from 

spontaneous  abortions.   Kline  et  al  (1977)  have  made  the  same  argument  in 

respect  to  using  spontaneous  abortions  to  monitor  potential  environmental 

teratogens. 

The  efficiency  of  eliminating  abnormal  embryos  during  the  course  of 

pregnancy  appears  to  be  quite  high.   For  every  1,000  chromosome  abnormalities 

which  are  present  in  implanted  blastocysts,  only  5  to  7  are  expected  to 

survive  to  the  point  of  a  live  birth.   Thus  99.3%  to  99.5%  of  the  chromosome 

abnormalities  are  eliminated  in  vivo  through  spontaneous  abortion  or  fetal 

death.   These  estimates  are  derived  in  the  following  manner. 

Table  2  indicates  that  31  live  births  are  expected  to  result  from  69 

implantations,  so  that  2,226  implantations  would  be  needed  to  produce  1,000 

live  births.   Since  40%  to  50%  of  implanted  blastocysts  are  expected  to  have 

a  chromosome  abnormality,  approximately  890  to  1,113  abnormalities  occur 

among  the  2,226  implantations.   Table  9  indicates  that  6  chromosome  abnormalities 

are  expected  among  1,000  live  births.   Therefore,  the  number  of  abnormalities 

at  birth  has  been  reduced  to  6  from  the  original  890  to  1,113  at  implantation. 

On  a  precentage  basis,  99. 3% (884/890)  to  99. 5% (1 , 107/1 , 1 13)  of  the  abnormalities 

have  been  eliminated. 

Provided  that  the  medical  treatment  associated  with  in  vitro  fertilization 

does  not  enhance  the  survival  of  abnormal  embryos,  a  major  implication  of  the 

preceding  line  of  reasoning  is  that  a  marked  increase  in  the  frequency  of 

chromosome  abnormalities  at  implantation  is  expected  to  have  only  a  minor 

effect  on  the  frequency  of  abnormalities  among  live  births.   Since  only 

0.5%  to  0.7%  of  the  abnormalities  at  implantation  survive  to  the  point  of  live 
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birth,   a  two-fold  increase  in  the  frequency  of  abnormalities  at  implantation, 

from  400  per  1,000  to  800  per  1,000,  would  result  in  only  2  to  3  additional 

abnormalities  per  1,000  live  births. 

To  take  another  prespective  on  this  matter,  consider  the  detection  of 

a  chromosome  abnormality  at  amniocentesis  as  an  indication  for  elective 

abortion.   Suppose  that  1.6%  of  pregnancies  at  16  weeks  gestation  have  a 

chromosome  abnormality  in  vivo  (see  POSTIMPLANTATION,  Section  B,l),  indicating 

16  elective  abortions  per  1,000  amniocenteses,  and  that  on  average  31.9  fetuses 

of  16  weeks  gestational  age  result  from  69  implantations  (see  Table  2). 

Assuming  40%  to  50%  of  implantations  have  a  chromosome  abnormality,  one  cal- 

culates that  1.5%  to  1.8%  of  the  chromosomal ly  abnormal  embryos  would  survive 

to  16  weeks  gestation.   Thus  a  two-fold  increase  in  the  frequency  of  ab- 

normalities at  implantation,  from  400  per  1,000  to  800  per  1,000,  would 

result  in  the  indication  of  an  additional  6  to  7  elective  abortions  per  1,000 

amniocenteses. 

There  is  the  possibility  that  in^  vitro  fertilization  per  se  does  not 

induce  abnormalities,  but  rather  that  the  ancillary  medical  treatment  used 

to  establish  an  implantation  and  maintain  a  pregnancy  may  enhance  the  survival 

of  naturally  occurring  abnormalities.   A  decrease  in  the  frequency  of  spon- 

taneous abortions  and  the  occurrence  of  fewer  anomalies  among  abortuses  may 

presage  such  a  development.   In  this  event,  the  analysis  of  the  two  previous 

paragraphs  would  need  revision. 

A  major  increase  in  the  frequency  of  chromosome  abnormalities  at  the 

time  of  implantation  which  is  a  attributable  to  iri^  vitro  fertilization  seems 

likely  to  have  a  comparatively  minor  effect  on  either  abnormalities  among 

live  births  or  the  indications  for  elective  abortion  at  amniocentesis.   On 
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the  other  hand,  the  induction  of  more  abnormalities  by  iii  vitro  as  opposed 

to  natural  fertilization  would  result  in  more  spontaneous  abortions,  and 

require  more  attempts  at  iii  vitro  fertilization  to  achieve  a  normal  live  birth. 

Because  of  this,  the  implications  of  in.  vitro  fertilization  appear  to  be 

much  greater  for  the  mother  than  for  the  child,  in  that  the  mother  would  be 

repeatedly  subjected  to  the  costs  and  risks  associated  with  the  surgical 

procedure  for  the  collection  of  mature  ova  and  the  hormonal  treatment  to 

induce  superovulation  and  achieve  implantation. 
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APPENDIX  A 

OPERATING  CHARACTERISTIC  FOR  THE  CHI -SQUARE  TEST  OF  AN 

OBSERVED  PROPORTION  P  VERSUS  AN  "EXPECTED"  PROPORTION  P  . 

Suppose  that  the  proportion  of  abnormalities  occurring  iji  vivo  in  a 

defined  population  of  women  is  denoted  by  p  ,  and  that  the  corresponding 

in  vitro  proportion  is  denoted  by  p  .   Given  our  present  state  of  knowledge, 

the  value  of  p  is  unknown  for  any  particular  abnormality,  and,  as  shown 

in  preceding   sections,  values  of  p  can  be  estimated  with  varying  degrees 

of  certainty,  depending  upon  the  type  of  abnormality  of  interest. 

The  proportion  of  abnormalities  arising  in  a  sample  of  n  pregnancies 

deriving  from  in_  vitro  fertilization  may  be  regarded  as  an  estimate  of 

of  p  .   Denoting  this  estimate  by  p  ,  one  may  use  the  difference  p  -  p 

to  decide  whether  or  not  p  exceeds  p  .  A  test  of  significance  based  upon 

the  chi-square  statistic 

X^  =  n  (P2  -  Pi)^/[Pi  (1  -  Pj)] 

is  commonly  used  to  compare  an  observed  proportion  p  with  an  "expected" 

proportion  p  .   Since  sampling  fluctuations  ("chance")  will  cause  the  values 

of  P2  to  vary  around  p  ,  the  observed  difference  p   -  p  may  be  much  less 

than  the  true  differente 

5  =  P2  -  Pi- 
2 

Large  values  of  X  are  incompatible  with  the  assumption  ('null  hypothesis") 
2 

that  p  =  p  .   For  example,  if  p  =  p„,  X  will  exceed  the  value  2,71 
2 

with  probability  a  =  0.10;  X  will  exceed  the  value  3.84  with  probability 

a  =  0.05,  and  will  exceed  the  value  6.63  with  probability  a  =  0.01, 
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2 
Since  large  values  of  X  are  unlikely  under  the  null  hypothesis,  one 

2 
generally  concludes  that  if  a  large  value  of  X  is  observed,  either  p 

is  greater  than  p  (if  p  >  p  ]  or  p  is  greater  than  p   (if  p  >p  ) . 

The  quantity  a  is  referred  to  as  the  level  of  significance  of  the 

statistical  test,  and  it  represents  the  probability  of  a  Type  I  error. 

The  probability  of  a  Type  II  error  is  denoted  by  6.   The  quantity 

1-6  is  called  the  power  of  the  test,  and  it  represents  the  pro- 

bability that  p  will  be  significantly  different  from  p  ,  if,  in  fact, 

6  j^  0.   Since  either  a  Type  I  or  a  Type  II  error  is  undersirable,  one  wants 

both  a  and  6  to  be  small.   Equivalently,  one  desires  that  a   be  small 

and  1  -  3  be  large. 

To  answer  the  question  "how  large  a  sample  should  be  used?",  one  must 

specify  four  quantities:  (i)    an  estimate  of  the  proportion  of  abnormalities 

expected  to  occur  in  vivo,  p  ;  (ii)  the  minimal  difference  6  which  one 

regards  as  important  to  detect;  (iii]  the  desired  level  of  significance, 

a;  and  (iv)  the  desired  power,  1-6.   Given  values  for  p  ,  6,  a  and  6, 

the  value  of  n  is  calculated  from  the  equation 

n  =  (z^  +  ZS  )  p^(l  -  q)/  5  ̂  .  ^^^ 

The  terms  z  and  z   are  unit  normal  deviates  corresponding  to  the  desired a      3 

Type  I  and  Type  II  error  rates  a  and  3  .   Table  Al  gives  values  of  z^ 

and  z  „  for  a  range  of  values  of  a  and  3  , 
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Table  Al 

Unit  Normal  Deviates  z  and  z„  for  Selected  Vilues  of  a  and  B. a      3 

Assuming  a  Two-sided  Test  of  Significance 

a(or  g)  z 

0.001  3.29  3.09 

0.005  2.81  2.58 

0.01  2.58  2.33 

0.025  2,24  1.96 

0.05  1.96  1.64 

0.10  1.64  1.28 

0.20  1.28  0.84 

0.30  1.04  0.52 

As  an  example  of  the  application  of  equation  (3) ,  suppose  that  a  particular 

abnormality  occurs   in  vivo  at  the  rate  of  3%  (p  =  0.03),  and  that  if  the 

rate  in  vitro  were  as  large  as  1%    (p  =  0.07,  6  =  0.07  -  0.03  =  0.04), 

then  one  would  want  a  90%  chance  [1  -  3  =  0.90)  of  finding  the  observed 

difference  p^ -  p  significant  at  the  a  =0.05  level.   To  meet  these 

requirements,  one  would  need  a  sample  of  size 

n  =  (1.96  +  1.28)^  (.03)C.97)/(.04)^  =  191 

Equation  (3)  shows  that  for  specified  values  of  p  and  6,  the  three 

quantities  n,  a  and  3  are  interrelated.   For  a  fixed  sample  size  n,  the  power 

1-3  can  be  increased  only  by  increasing  the  Type  I  error  rate  a.   If  the 

size  of  the  sample  is  completely  at  one's  disposal,  a  and  3  can  be  reduced 

to  any  preassigned  level  by  using  a  sufficiently  large  n.   There  are  other 
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relationships  among  the  terms  n,  a, 3  ,  p  ,  and  5  ,  the  most  important 
the 

being/  operating  characteristic  or  power-curve.   For  specified  values  of 

a  and  p  ,  the  operating  characteristic  is  a  graph  of  the  power  1  -  8  as 

a  function  of  the  sample  size  n  and  hypothetical  values  of  the  difference 

5  (see  Figures  2-6). 

From  equation  (5)    one  can  derive  the  following  expression 

Zg  =  [n5  /p^(l  -  p^]]    -  z^  ^4^ 

Letting  P(*)  denote  the  cumulative  normal  distribution  function,  the 

power  is  given  by 

1  -  '     ~'^',^-  (5) 

A  simple  polynomial  approximation  for  P(x),  0  <  x  <  ■»  is  given  by 

2      3      4-4 
P(x)  =  1  -  1/2  (1  +  ex  +  ex   +  ex"  +  ex  )    +  e:(x)       (6) 

where  c  =  .196854     c  =  .000344 

c  =  .115194     c^  =  .019527 

The  error  of  the  approximation  is  bounded  by  |  e(xl  |  <  2.5  x  10 

(Abramowitz  and  Stegun,  1964). 
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Table  1 

Scheme  for  Study  of  Potential  Increased 

Risk  of  Abnormalities  Resulting  From 

In  Vitro  Fertilization 

PRE IMPLANTATION  (0-6  days) 

A.  Fertilized  ova 

1.,  Polyspermy 

B.  Blastocysts 

1.  Chromosome  abnormal ies 

POSTIMPLANTATION  (1  week  -  38  weeks  approx.) 

A.  Spontaneous  Abortions 

1.  Frequency  of  embryo  loss 

2.  Chromosome  abnormalities  in  spontaneous  abortions 

B.  Amniocentesis 

1.  Chromosome  abnormalities 

2.  Enzyme  deficiency  diseases 

3.  Neural  lube  defects 

C.  Live  Births  and  Fetal  Deaths 

1.  Chromosome  abnormalities 

2.  CoTitienltal  malformations 



Table  2 

Complete  Table  of  Intrauterine  Mortality, 

per  100  Ova  Exposed  to  the  Risk  of  Fertilization* 

37 

Week  after 
Ovulation 

Deaths'^ 

Survivors 

0 

6 
10 

14 
18 22 

26 

30 
34 
38 

16^ 

15 
27 

5.0 
2.9 

1.7 
0.5 
0.3 

0.1 
0.1 
0.1 
0.1 

0.2 

100 

84d 

69^ 

42 37 

34.1 32.4 

31. 

31. 
31. 
31. 
31. 
31. 

9 ,6 
,5 
,4 
,3 
,2 

Live  Births. 31 

Source:   Leridon  (1977,  Table  4.20) 

Expulsions  of  dead  embryos 

Pregnancies  still  in  progress 

'Not  fertilized 

Number  fertilized 

"Number  implanted 

Expected  time  of  menses 
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Table  3 

Estimated  Frequency  of  Spontaneous  Abortions  (and  Fetal  Deaths) 
per  1,000  Pregnancies 

.a 

^  From  Start  of  Interval 
Gestational  Age  (wks)        During  4-Week  Interval        To  End  of  Pregnancy 

4-7                                                        108.1  237.3 

8-11                                                        69.9  144.8 

12-15                                                        44.8  80.5 

16-19                                                        13.3  37.4 

20-23                                                          8.5  24.4 

24-27                                                          3.2  16.1 

28-31                                                          3.0  13.0 

32-35                                                          2.9  10.1 

36-39                                                          3.4  7.4 

40  +^                                                         6.8  6.8 

Source:   French  &  Bierman,  1962,  Table  7,    Columns  (1)  and  (8). 

Gestational  age  determined  from  the  first  day  of  the  last  menstrual  period 
prior  to  the  beginning  of  pregnancy. 

Includes  35  live  births  terminating  at  45-47  weeks  gestation;  no  fetal 
deaths  occurred  after  43  weeks  gestation. 

* 

a 
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Table  5 

Frequency  of  Spontaneous  Abortions  (SA)  per  1,000  Pregnancies 
and  Percentage  of  Chromosome  Anomalies  (CA)  Among 

Spontaneous  Abortions,  by  Maternal  Age 

<  20      20-24       25-29       30-34       35-39      ^  40 

SA  per  1,000 
Pregnancies         207       162         192         261         366        500 

CA  per  100 
Spontaneous         42        59         58         65         74        85 
Abortions 

Source:   Leridon,  1977,  Table  4.19;  spontaneous  abortions  include  fetal  deaths 
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TABLE  7 

Frequencies  of  Translocations  in  Aborters 

and  in  General  Adult  Population** 
Individuah 

karyotyped 

Total  no. 
karyotypid 

StructuraUj 

abnormai 

Population No. 

% 

Genera!  adult  popublion 
AU  aboners 

Nonrecurrent  aborter* 
Recurrent  aborters 

Aboners  uithout  history-  of  |>eri- natal  death 

Aborters  with  history  of 

'   perinaul  death 

9,616 783 

710 75 

727 

56 

30       0.3* 

6       0.8' 4       0.6 
2       2.7 

4       0.6 

2       3.6 

•x!  =  4.33:  p<  0.05. 

**Source:  Kajii  and  Ferrier,  1978 
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TABLE  8 

Frequency  of  Chromosomal  Abnormalities  Diagnosed  Prena  tally 

No. 
Oiromosomal 

Indication  for  Amniocentesis Cases Abnormalities % 

Translocation  carrier 
144 

21 14.6 

Maternal  age  35-39 
457 

10 
2.2 

Maternal  age  >  40 528 18 3.4 

Maternal  age  35+  (no  breakdown) 
388 

13 

3.4 
Previous  Down's  syndrome 

932 

11 

1.2 

Miscellaneous 
501 

7 

80 

2,950 2.7 

Source:  Milunsky  and  Atkins,  1977 »  Table  1 
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Table  9 

Rates  of  Autosomal  and  Sex  Chromosome  Abnormalities 

per  1,000  Live  Births  in  Six  Studies* 

Autosomal 
Abnormalities 

Sex  Chromosome 
Abnormalities 

Total  Chromosome    Number 
Abnormalities     Studied 

Jacobs,  et  al.  (1974) 

Males 
Femlaes 
Total 

3.82 
4.44 

4.02 

3.06 
1.83 
2.65 

6.88 
7489 

6.26 3931 

6.68 11680 

Friedrich  &  Neilson  (1973) 
Neilson  &  Sillisen  (1975) 

Males 
Females 
Total 

6.08 

5.38 
5.74 

3.12 
2.04 

2.60 

9.20 
5761 

7.43 
5387 8.34 11148 

Sergovich,  et  al.  (1969) 

Males 
Females 
Total 

0.94 

3.94 
2.40 

4.69 

0. 
2.40 

5.63 1066 
3.94 1015 

4.81 
2081 

Hamerton,  et  al .  (1975) 

Males 
Females 
Total 

2.37 
4.44 

3.37 

1.67 

1.04 
1.36 

4.04 7176 
5.47 6763 
4.73 

13939 

•Lubs  &  Ruddle  (1970) 

Males 
Females 
Total 

2.30 
2.76 
2.53 

3.22 
1.84 2.53 

5.51 2176 
4.59 2177 
5.05 4353 

Walzer  &  Gerald  (1977) 

3.78 2.33 6.11 13751 

TOTAL 

Males 
Females 
Males  &  Females 

** 

3.71 
4.49 

4.03 

** Source:   Hook  and  Hamerton,  1977,  Table  6 
Excluding  Walzer  &  Gerald,  1977 

2.59 

1.51 
2.20 

6.30 37779 

6.00 
19173 

6.23 
43201 
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Table  10 

Malformations  Attributed  to  Multifactorial  Inheri- 

tance. ** 
CONGESrTAL INCIOENCE  IN (EcutRENCE  Rate 

MALfOKMATIONS Gekekal AMONG  ReLATI\ES(%)* 

Poru- 

lATION(%) 

sn- OFT- 

PAt-       MONO- 

UNGS 
IPtlNC ENTS     ZYGOTIC 

TWIN 

Cardiac  defccis: 
Atrial  septa 

0.1 

3.3 

2.5 

3.5 
defect 

Patent  ductus 0.06 2.3 2.8 
arteriosus 

Tetralogy  of 0.03 2.0 

4.2 

Fallot 

Cleft  lip  4  palate: 

Whites 

0.08 
3.9 3.5 

3t 

Blacks 0.04 
Navajos 0.20 

Japanese 
0.17 

Cleft  palate 
Whites 

Blacks 

Navajos 0.05. 0.O4 0.03 

3.0 6.2 

40 

Club  foot 0.1 

2.9 

33 

(talipes 
equinovarus) 

Dislocation  of 

0.07 
4.3 

3S. 

hip,  congen- ital 

Hypospadias 

Whites 

Blacks 

0.6 

0.2 7.0 

6.0* 

Legfi- Perthes 
0.08 3.9 

disease 

Meningo- 

Whiles 

0.4' 

S.2 2.3 21 

myelocele. 

0.14' 

anenccphaly. 
Jews 

0.08 

encephaloccic 
Blacks 

0.06 

Pyloric  stenosis 0.2 3.2 
16.211 

4.611 

22 

•1>-Jla  collcclcj  fmni  m.inv  sources  in  dirTcrvnl  cuunlncs.  It  should  l)c  noted  thai  re- 
currence fates  vary  in  dirfercnl  eountrie% 

tSouth  Wales  (tJ  k  I  (Boslon.  (I  athers. 

tir  mother  artceled.  g|f  fnher  afTeirted. 

*». 

Soiirce:      Holmes,   I976 
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Table  12 

Mnlformations  with  Frequency  of  Five  or  More  per 

10.000  Births,  in  Whites  and  Necroes  and  X-  Test  ̂  

Hate  per  10,000 

Malforoatlons Whites 
Negroes 

Major 

Anencephaljr 9.9 

2.1. 10.33«» 

Microcephaly 
13.2 

19.5 

2.57 

Bjrdrocephaly 

13.7 

13.1 
0.00 

Macrocepbaly 10.8 

5.2 

I..19* 

Cranlosynotod* 
6.2 

2.8 

2.51 

Abnomal  »ep*ration  of  sutures 9.5 

2I..7 

15.55»" 

Menlngonvelocc'.e/menlngoc 
ele 6.6 6.8 0.01 

Absence  or  hypoplasia  of fingers 

5.0 

i..i. 0.01 

Absence  or  hypoplasia  of toes 

5.0 

5.2 

0.01 

Torticollis 16.1 

9.9 
3.18 Vertebral  abnormality 10. e 8.0 
0.76 

Adduction  or  contracture 
of  hip 

33.5 

9.2 33.62"« 

Congenital  dislocation  of 

•  hip 

39.7 

7.6 

53.U2«»» 

Talipes-  equinovarus 
30.6 

37.8 

1.65 

Metatarsus  adductus 151.5 
255.5 

65.93"* 

Talipes  calcaneovalgua 
29.8 

39.8 

3.25 

Scoliosis,  lordosis,  kypb lOSiS 

U.6 10.7 

5.35» 

Cataract 9.5 

9.2 

0.00 

Cleft  palate 
12. U 

9.6 

0.68 

Cleft  lip 

1"».5 

7.2 

5.U9* 

Micrognathia 12.8 

3.2 

13.31"» 

Pectus  excavatuo 

36.8 6.U 

52.39»»» 

Hypoplasia  of  lung 

7.0 

19.9 

XU.QT" 
Cardiac  enlargement 23.6 

18.3 

l.Ui 

Patent  ductus  arteriosus 
6.6 

8.8 
0.b8 

Atrial  septal  defect 

5.1. 

5.6 

0.01 

Ventricular  septal  defect 12.0 

9.6 

0.U8 
Pyloric  stenosis 32.3 

8.1. 
3l..01»»» 

Inguinal  hernia 

127.9 11.8.8 3.79 



Table  12  Ccontinued) 
UDbilleal  hernia 

HypospodlkS 

Undescended  testes,  bilateral 

Urethral  msatal  stenosl* 

Hydroureter,  oegaloureter 

Cyitle  kidney 

Cavernous  hemangioma 

Down  syndrome 

Minor 

Pilonidal  sinus 

Polydactyly 

Syndactyly 

Abduction  of  foot 

Abnormal  fingers  or  toes 

Nasolacrimal  duct  stenosis         __ 

Lov-set  ears 

Deformed  pinna 

Branchial  cleft  anomaly 

Preauricular  skin  tag 

Cleft  uvula 

Cleft  gum 

Malformation  of  epiglottis  and  larynx 

Delayed  teeth  eruption 

Undescended  testes,  unilateral 

Fusion  or  adhesions,  labia 
minora  or  majors 

Stravberry /port-vine  hemangioma 

Hairy  pigmented  nevus 

Supernumerary  nipples 

Caf<-au-lait  spots 

•  P  <^  0.05 
••  P  <^  0.01 •••  P  <  0.001 

11.2 

111. 7 

O.9H 

1.5.5 

37.8 

1.60 

22.6 

11..7 

3.86» 

7.5 

19.5  
■ 

12.30»»» 
9.5 

7.6 

0.30 

5.«» 

7.6 

0.60 

101. !i 

1.5.8 

5i.86»«» 

12.0 

9.6 

0.1.8 

25.3 

15.1 

5.8l« 

15.7 
138.9 

238.19»»» 

1.1.8 
13.5 

35.0l.«»« 

7.1. 

8.0 0.00 

16.1 

5.2 

13.05»»» 

17.0 

9.6 
U.60» 

13.2 

25.9 

9.35«» 

57.5 

58.9 
0.02 27.3 

163.1 

236.17"** 5.0 

8.3 

1.6U 
H..1 6.0 

7.35" 

9.5 
U3.8 

52.1.3»»» 

5.1. 

6.0 
0.01 

12.8 U9.8 

52.02*** 

1.2.6 

36.6 

0.99 

lU.9 
1I..7 

0.00 

355.2 
99.9 

363.83««» 

32.3 
58.5 

l8.0l»»«» 

9.1 

113.8 

215. 8U«" 

31*. 0 111..  2 

105.70*" 

Yates'  correction^ for  continuity  vas  used  In  computing  XT.. 

*^Sovirce:  Myrianthopoulos  and  Chung,  197^,  Table  9 
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Table  13 

Percentage  of  Major  and  Minor  Malformations  in  Births  (Including  Fetal 

Deaths  and  Live  Births  Followed  Through  First  Year  of  Life),  by  Race 

and  Sex* 

White 

male   female   total 

Black 

male   female   total 

All  major 

All  minor 

10.1 

7.3 

6.7 

7.6 

8.5 

7.5 

10.3    6.5 

10.0    9.2 

8.4 

9.6 

*Source:   Myrianthopoulos  and  Chung,  1974,  Table  4 
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Table  14 

Frequency  of  Chromosome  Anomalies  Among  Spontaneous  Abortions*,  Stillbirths, 

and  Live  Sirths  at  Various  Intervals  Subsequent  to  Implantation. 

Weeks  Post- 
Anomalies 

Implantation  12  3  Total  (%) 

0  95a 

1-6  724/1097                                   66 

7-11  25/108      205/425                       43 

12-17  62/284                       22 

18-24  10/196                        5 

25-birth  17/283             6 

live  births  247/43,558          .6 

Sources:  (1)  Boue  and  Boue,  1976;  (2)  Creasy,  Crolla  and  Mberman,  1976; 

(3)  Alberman  and  Creasy,  1977. 

*spontaneous  abortions  CO-24  weeks);  stillbirths  (25  weeks-birth), 

^author's  estimate  based  upon  figure  of  78-6  reported  by  Boue  and  Boue 

(1976)  for  first  week  post-implantation  (second  week  of  development) 
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Table  16 

Rates  (%)  of  Spontaneous  Abortions  Occurring  Subsequent  to  a  Previously  Karyotyped 
Spontaneous  Abortion,  Stratified  by  Karyotype  of  Previous  Abortion,  by  Maternal 

Age,  and  by  Obstetrical  History  Prior  to  Karyotyped  Abortion 

Prior  Abortion  with 
Abnormal  Karyotype 

Prior  Abortion  with 
Normal  Karyotype 

Obstetrical  History  Prior 
to  Karyotyped  Abortion 

Maternal  Age 

130  yrs.    >  30  yrs. 

-^  Maternal  Age 

S30  yrs.    >  30  yrs. 

No  Pregnancy 13.3%(83)    13.3%(15) 15.6%(40)   16.7%(6) 

Delivery(ies) 
Only 7.3%(A1)    7.7%(26) 19.2%(16)    33.3%(9) 

Abortion(s)  and 
Delivery(ies) 23.0%(27)    24.0%(25) 38.9%(18)    33.3%(6) 

Abortion(s) 
0nly 14.3%(42)   41.5%(20) 23.3%(31)    12.5%(8) 

(    )  Number  of  conceptions 

Source:   Boue' et  al.,  1973,  Table  4 

i 
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Fig.  1.  Freguency  of  chromosomal  anomalies  in  abortuses 
in  relation  to  developmental  arrest  (Boue  and  Boue,  1974) 

'Source:  Boue'  and  Boue,  1976 
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LEGAL  ISSUES  CONCERNING  IN  VITRO  FERTILIZATION  */ 

Introduction 

The  Department  of  Health,  Education  and  Welfare 

(HEW)  could  play  several  roles  in  connection  with  human  in 

1/ 
 ~" vitro  fertilization  (IVF).     First,  HEW  could  participate 

directly  in  IVF  research  under  the  auspices  of  government 

entities  such  as  the  National  Institutes  of  Health  or  could 

provide  IVF  health  care  services  to  eligible  recipients  in 

government  hospitals  and  clinics  such  as  those  run  by  the 

2/ 

Public  
Health  

Service  
or  Indian  

Health  
Service.     

Second, 
HEW  could,  through  its  various  grant  and  contract  programs, 

3/ 

provide  
funds  

for  state,  
local  

and  private  
research  

efforts. 

Third,  HEW  could  provide  Medicaid  reimbursement  to  partici- 

i/ 

pati
ng  

stat
es  

for 
 
the 

 
cost

  
of  IVF 

 
heal

th  
care

  
serv

ices
. 

The  purpose  of  this  Memorandum  is  to  discuss  some 

of  the  legal  issues  that  HEW  may  wish  to  address  in  its 

determination  whether  to  conduct  and/or  support  IVF  research 

or  health  care  programs  and  in  its  creation  of  a  regulatory 

scheme  under  which  any  such  programs  would  be  operated.   The 

discussion  is  by  no  means  intended  to  be  exhaustive,  but 

rather  to  highlight  the  key  issues  and  the  factors  that  are 

likely  to  influence  their  resolution. 
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Section  I  sununarizes  the  current  status  of 

existing  federal  and  state  law  regarding  IVF,   Section  II 

addresses  whether  and  to  what  extent  the  use  of  IVF  for 

procreative  ends  may  be  constitutionally  prohibited  or 

regulated.   Section  III  discusses  the  prohibition  or  regu- 

lation question  in  relation  to  IVF  research  not  intended  or 

likely  to  produce  live  birth.   Finally,  Section  IV  discusses 

the  nature  and  extent  of  the  federal  government's  potential 

liability  in  tort  suits  for  damages  that  might  arise  in  the 

course  of  IVF  research  or  health  care  programs. 

I.    Status  Of  Existing  Federal  And  State  Law 
Regarding  IVF.   

A.    Federal  Law. 

Neither  the  Federal  Constitution  nor  any  existing 

federal  statute  appears  to  prohibit  HEW  from  conducting  or 

5/ 

supporting  
IVF  programs.     

To  the  contrary,  
direct  

parti- 

cipation by  HEW  in  IVF  programs,  
the  funding  

of  private, 
state,  

and  local  
IVF  research  

programs,  
and  the  provision  

of 

Medicaid  
reimbursement  

for  IVF  services  
all  appear  

to  fall 

within  
HEW's  

statutory  
authority. 

HEW's  involvement  with  IVF  is,  however,  subject 

to  current  administrative  limitations.  The  standards  set 

out  in  HEW's  general  regulations  regarding  the  protection 
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of  human  subjects  apply  to  any  IVF  research,  development, 

and  related  activities  conducted  by  HEW  or  funded  by  HEW 

7/ 

grants  
or  contracts.     

These  
regulations  

"impose  
additional duties  and  responsibilities  on  investigators  and  research 

institutions  over  and  above  those  generally  imposed  by 

8/ 

statute  
and  common  

law. "     They  include  
procedural  

and 

substantive  safeguards  for  human  research  subjects,  and 

contain,  for  example,  specific,  detailed  requirements  for 

1/ 

the 
 
secu

ring
  

of  cons
ent.

 

HEW  considered  whether  to  promulgate  additional 

regulations  specifically  addressed  to  IVF  research  at  the 

time  that  it  formulated  regulations  concerning  research 

10/ 

projects  that  involve  fetuses  and  pregnant  women.      The 

Department  elected  to  require  Ethics  Advisory  Board  review 

11/ 

of  every  IVF  research  
proposal: 

No  application  or  proposal  involving 
human  in  vitro  fertilization  may  be  funded 
by  the  Department  or  any  component  thereof 
until  the  application  or  proposal  has  been 
reviewed  by  the  Ethical  Advisory  Board  and 
the  Board  has  rendered  advice  as  to  its 
acceptability  from  an  ethical  standpoint. 
45  C.F.R.  §  46.204  (e) . 

In  the  notice  of  proposed  rulemaking  issued  regarding  the 

fetal  research  regulations,  HEW  spelled  out  in  some  detail 

the  factors  to  be  considered  by  the  Board: 
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With  respect  to  the  fertilization  of 
human  ova  in  vitro,  it  is  expected  that  the 
Board  will  consider  the  extent  to  which 
current  technology  permits  the  continued 
development  of  such  ova,  as  well  as  the 
legal  and  ethical  issues  surrounding  the 
initiation  and  disposition  of  the  products 
of  such  research. 

With  respect  to  implantation  of 
fertilized  human  ova,  it  is  expected  that 
the  Board  will  consider  such  factors  as  the 
safety  of  the  technique  Cwith  respect  to 
offspring)  as  demonstrated  in  animal  studies, 
and  clarification  of  the  legal  responsibilities 
of  the  donor  and  recipient  parent  (s)  as  well 
as  the  research  personnel.  39  Fed.  Reg.  30650 
(1974) . 

While  the  notice  of  proposed  rulemaking  and  the 

preamble  to  the  fetal  research  regulations  assert  that  those 

regulations  are  silent  regarding  IVF  except  for  their  review 
12/ 

requirements,    
one  regulation  

appears  
to  require  

that 

"  [ajppropriate  studies  on  animals  and  nonpregnant  individuals" 

13/ 

must  be  completed  
before  any  IVF  research  is  permitted 

a  requirement  that  would  appear  to  set  a  standard  for  the 

Ethics  Advisory  Board  to  follow.   In  any  event,  the  specific 

requirements  applicable  to  IVF  programs  conducted  or  funded 
W 

by  HEW  remain  to  be  addressed  in  future  regulations. 

B.    State  Law. 

Even  though  federal  law  does  not  prohibit  HEW 

from  conducting  or  supoorting  IVF  programs,  the  operation 

15/ 

of  any  such  programs  could  be  affected  by  state  law.     To 
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date,  no  state  appears  to  have  enacted  a  statute  that  deals 

specifically  with  IVF .   But  two  areas  of  state  law  touch 

upon  problems  similar  enough  to  those  likely  to  be  encountered 

in  the  context  of  IVF  as  to  warrant  preliminary  comment. 

The  first  of  these  areas  is  artificial  insemination. 

To  our  knowledge,  approximately  one-third  of  the  states  have 

passed  statutes  dealing  with  one  or  more  aspects  of  artifi- 

16/ 

cial  insemination.     
Because  

these  statutes  
do  not  appear 

to  have  been  drafted  with  IVF  in  mind,  courts  are  unlikely 

to  conclude  that  they  control  the  resolution  of  the  myriad 

problems  presented  by  IVF.   Nonetheless,  state  legislatures 

and  courts  are  likely  to  view  the  statutory  and  case  law  of 

artificial  insemination  as  the  closest  analogy  to  IVF. 

Accordingly,  the  treatment  of  such  matters  as  the  legal 

status  of  resulting  offspring,  selection  of  donors  and 

participants,  physician  liability,  and  record  keeping  in 

the  context  of  artificial  insemination  may  be  carried  over 

to  IVF.   For  this  reason,  the  law  of  artificial  insemination 

is  discussed  at  several  points  in  this  Memorandum. 

A  second  area  of  state  law  that  may  have  some 

threshold  interest  relates  to  fetal  experimentation. 

Virtually  all  states  have  enacted  at  least  some  restrictions 

17/ 

on  such  experimentation.     

Whether  
these  restrictions 
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extend  to  IVF  experimentation  may  depend  on  whether  under 

state  law  the  terms  of  the  particular  statute  would  be  found 

18/ 

to  encompass  
ex  utero  blastocysts.     

The  language  of  some 

state  statutes  plainly  would  not  cover  them.      In  other 

cases,  it  is  not  as  clear  that  such  terms  as  "fetus,"  "live 

unborn  children,"  and  "product  of  human  conception"  do  not 

include  unimplanted  blastocysts.     Because  the  statutes 

appear  to  have  been  enacted  with  abortion  and  not  IVF  in 21/ 

mind,     
it  seems  unlikely  

that  these  terms  would  be  con- 

strued so  broadly.   
One  cannot,  

however,  
definitely  

rule 

out  that  possibility. 
Even  if  some  states  were  to  prohibit  IVF,  and  even 

if  such  prohibitions  were  deemed  constitutional,  that  would 

not  preclude  HEW  from  conducting  or  supporting  IVF  research 

or  health  care  programs  in  states  that  had  not  done  so. 

Thus,  at  least  for  the  foreseeable  future,  the  existence  of 

isolated  state  prohibitions  would  not  appear  critical  to  the 

determination  whether  HEW  should  conduct  or  support  IVF 

programs  and  whether  guidelines  or  regulations  governing 

them  should  be  promulgated. 
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II.   Constitutional  Limitations  On  Governmental  Prohibition 
Or  Regulation  Of  IVF  Where  The  Procedure  Is  Intended 

And  Expected  To  Produce  Live  Birth.  2_2/ 

Government  (state  or  federal)  regulation  of  many 

aspects  of  medical  care  may  be  constitutionally  justified 

if  the  government  can  assert  a  "rational"  basis  for  the 
23/ 

regulation.      
That  is,  the  regulation  

is  constitutional 
if  it  is  "'rationally  related'  to  a  'constitutionally  per- 

il/ 
missible'  purpose."     However,  when  the  regulation  infringes 

upon  a  fundamental  right  protected  by  the  Constitution,  the 

government  must  justify  its  regulation  by  the  far  more 

stringent  showing  that  the  regulation  is  narrowly  drawn  to 

meet  a  "compelling"  state  interest.   As  the  Supreme  Court 

has  recently  noted  in  striking  down  a  state  restriction  on 

the  distribution  of  contraceptives,  "regulations  imposing  a 

burden  on  [a  fundamental  right]  may  be  justified  only  by 

compelling  state  interests,  and  must  be  narrowly  drawn  to 

25/ 

express  only  those  interests." 
A  determination  of  the  constitutionality  of  a 

governmental  regulation  that  restricts  the  use  of  IVF  as  a 

method  of  procreation  would  therefore  turn  on  an  analysis  of 

the  following  factors:   (1)  does  an  individual  have  a  funda- 

mental right  to  resort  to  IVF  for  procreative  ends;  (2) 

does  a  given  governmental  restriction  infringe  upon  that 

right;  (3)  if  a  fundamental  right  is  infringed,  is  the 
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governmental  interest  underlying  the  restriction  sufficiently 

compelling  to  justify  the  infringement;  and  (4)  if  no  funda- 

mental right  is  infringed,  is  there  a  rational  basis  for  the 

restriction. 

A  contention  that  there  is  a  fundamental  right  to 

employ  IVF  for  procreative  ends  will  most  likely  be  based  on 

those  Supreme  Court  decisions  that  have  afforded  constitu- 

tional protection  to  certain  privacy  interests.   In  a  long 

line  of  cases  the  Court  has  held  that  the  individual  is 

afforded  a  right  of  personal  privacy  that  encompasses  "the 

interest  in  independence  in  making  certain  kinds  of  imper- 

ii/ 
tant  decisions."     Based  upon  this  right  of  personal  privacy, 

the  Court  has  held  that  an  individual  may,  without  unjustified 

governmental  interference,  make  decisions  relating  to 
27/  18/  29/  2°/ 

marriage,     procreation,    contraception,      abortion, 
31/  32^/ 

family  relationships,    child  rearing,    and  "the  decision 

33/ 

whether  or  not  to  bear  or  beget  a  child." 

A  proponent  of  the  view  that  IVF  should  be  accorded 

constitutional  safeguards  could  argue  that  a  fundamental 

interest  to  utilize  the  procedure  can  be  found  in  one  of 

three  zones  of  privacy  that  have  been  given  constitutional 

protection:   (1)  the  right  to  be  free  from  unwarranted 

governmental  interference  with  procreative  potential;  (2) 

the  right  to  decide  whether  to  bear  or  beget  a  child;  and 

(3)  in  the  marital  context,  the  right  of  marital  privacy. 
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Part  A  below  examines  the  cases  that  have 

established  the  rights  referred  to  in  the  preceding  para- 

graph to  determine  whether  the  cases  are  sufficiently  broad 

to  encompass  a  right  to  lATF .   Proceeding  on  the  assumption 

that  constitutional  protections  would  be  extended,  at  least 

in  some  of  the  circumstances  in  which  IVF  might  be  used. 

Part  B  explores  factors  that  might  weaken  or  strengthen  an 

individual's  claim  that  there  is  a  fundamental  right  to  use 

IVF  for  procreative  ends. 

The  resolution  of  the  fundamental  rights  issue 

does  not,  hov/ever,  conclude  the  constitutional  analysis. 

Any  constitutional  challenge  to  a  governmental  restriction 

on  IVF  will  invite  some  degree  of  judicial  scrutiny  into  the 

legitimacy  of  the  governmental  justification  for  the  res- 

triction.  If,  on  the  one  hand,  a  fundamental  right  to  IVF 

exists,  but  is  not  infringed  by  the  restriction,  or  if  no 

fundamental  right  is  found,  the  restriction  would  be  tested 

against  a  rational  basis  standard.   If,  on  the  other  hand,  a 

governmental  restriction  on  IVF  were  found  to  infringe  upon 

a  fundamental  right,  the  restriction  would  be  constitutional 

only  if  it  could  be  shown  to  be  necessary  to  further  a  compel- 

ling state  interest,  and  to  be  narrowly  drawn  so  as  to  express 

onlythat  interest.   Part  C  examines  the  standards  of  scrutiny 

to  which  various  potential  governmental  restrictions  of  IVF 
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are  likely  to  be  subjected  and  explores  possible  govern- 

mental interests  that  might  be  preferred  as  satisfying 

either  the  rational  basis  or  compelling  state  interest 

standards. 

A.    Constitutional  Bases  For  The  Contention 
That  There  Is  A  Fundamental  Right  To  IVF. 

1.    The  Right  To  Procreation. 

In  Skinner  v.  Oklahoma,  316  U.S.  535,  541 

(1942),  the  Supreme  Court  recognized  that  "one  of  the  basic 

civil  rights  of  man"  is  the  right  to  remain  free  of  un- 

warranted governmental  interference  with  one's  procreative 

11/ 
capabil

ities. 
    

Propone
nts  

of  IVF  could  argue  that  IVF 

allows  for  the  fulfillment  of  an  individual's  procreative 

capabilities  and  that  any  unwarranted  governmental  inter- 

ference with  a  decision  to  utilize  IVF  would  violate  the 

basic  civil  right  recognized  in  Skinner  (hereinafter  referred 

to  as  "the  right  to  procreation"  or  "procreation  rights"). 

But  it  is  by  no  means  clear  that  Skinner  should  be 

read  so  broadly.   Obviously,  the  Court  that  decided  Skinner 

in  1942  intimated  no  view  whether  there  is  a  constitutional 

right  to  utilize  a  medical  procedure  as  a  procreative  alter- 

native to  intercourse.   Indeed,  Skinner  involved  the  narrow 

issue  of  whether  the  Constitution  should  be  interpreted  to 
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permit  a  state  to  take  affirmative  intrusive  steps  to  alter 

by  surgery  an  individual's  biological  capacity  to  procreate. 

Skinner  could,  therefore,  plausibly  be  read  as  merely  estab- 

lishing a  limited  protection  against  state  action  that  would 

have  the  unjustifiable  consequence  of  rendering  sterile  an 

otherwise  potent  individual. 

2.    The  Right  To  Decide  Whether  To  "Bear  Or 
Beget"  A  Child. 

An  individual's  right  to  determine  whether  to 

"bear  or  beget"  a  child  free  of  unjustified  governmental 

interference  has  been  given  express  recognition  by  the 

Supreme  Court: 

If  the  right  of  privacy  means  anything,  it 
is  the  right  of  the  individual,  married  or 
single,  to  be  free  from  unwarranted  govern- 

mental intrusion  into  matters  so  fundamentally 
affecting  a  person  as  the  decision  whether  to 
bear  or  beget  children.  Eisenstadt  v.  Baird, 

405  U.S.  438,  453  01972)": 

The  decision  whether  or  not  to  beget  or  bear 
a  child  is  at  the  very  heart  of  this  cluster 
of  constitutionally  protected  choices.   That 
decision  holds  a  particularly  important  place 
in  the  history  of  the  right  of  privacy,  a 
right  first  explicitly  recognized  in  an  opinion 
holding  unconstitutional  a  statute  prohibiting 
the  use  of  contraceptives,,  .  .  .  and  most 
prominently  vindicated  in  recent  years  in  the 
context  of  contraception  .  .  .  and  abortion. 
Carey  v.  Population  Serv.  Intern' 1,  431  U.S. 
678,  685  (1977). 

iTjhe  Constitution  protects  individual  decisions 
in  matters  of  childbearing  from  unjustified 
intrusion  by  the  State.   Id.  at  687.   35/ 
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Proponents  of  IVF  could  argue  that  the  decision 

whether  to  utilize  IVF  is  essentially  a  decision  whether  to 

bear  or  beget  a  child;  that  the  nature  of  the  IVF  decision 

is  essentially  as  private  and  personal  a  decision  as  whether 

to  conceive  a  child  through  intercourse;  and  that  there  is 

no  rational  justification  for  distinguishing  between  the  two 

types  of  decisions  for  the  purposes  of  constitutional 

analysis. 

Opponents  of  this  view  could  contend  that  it  is  by 

no  means  clear  that  the  "bear  or  beget"  interest  identified 

in  Eisenstadt  and  Carey  extends  to  rVF .   Eisenstadt  and  Carey 

can  plausibly  be  read  as  cases  concerned  only  about  govern- 

mental interference  with  the  uniquely  private  act  of  sexual 

intercourse.   In  each  case,  the  state  was  seeking,  through  a 

prohibition  on  distribution  of  contraceptives,  to  interfere 

with  a  fundamentally  private  decision  concerning  whether 

intercourse  should  result  in  conception.   Opponents  of  IVF 

could  certainly  argue  that  the  Supreme  Court's  principal 

focus  in  both  cases  was  not  the  broad  right  of  an  individual 

to  have  a  child  by  whatever  medical  means  m.ight  be  available, 

but  rather  the  more  limited  right  not  to  have  the  state 

dictate  the  consequences  of  the  private  act  of  intercourse. 
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3.    The  Right  To  Marital  Privacy. 

In  a  situation  where  a  right  to  IVF  is  asserted 

by  a  married  couple,  it  is  conceivable  that  a  court  might 

conclude  that  the  privacy  interest  that  protects  certain 

marital  or  family  decisions  is  sufficiently  broad  to  pro- 

tect a  decision  to  procreate  through  IVF.   Such  a  conclusion 

would  likely  be  bottomed  on  the  notion  that  the  determination 

of  how  to  bring  a  child  into  a  family  is  similar  in  kind  to 

the  private  family  decisions  that  have  already  been  afforded 

constitutional  protection. 

As  the  Court  noted  in  Griswold  v.  Connecticut,  381 

U.S.  479,  495-96  (1965),  a  case  that  struck  down  a  statute 

prohibiting  the  use  of  contraceptives  by  married  couples: 

The  entire  fabric  of  the  Constitution 
and  the  purposes  that  clearly  underlie 
its  specific  guarantees  demonstrate  that 
the  rights  to  marital  privacy  and  to 
marry  and  raise  a  family  are  of  similar 
order  and  magnitude  as  the  fundamental 
rights  specifically  protected  ....  The 
fact  that  no  particular  provision  of  the 
Constitution  explicitly  forbids  the  State 
from  disrupting  the  traditional  relation 
of  the  family  —  a  relation  as  old  and  as 
fundamental  as  our  entire  civilization  — 
surely  does  not  show  that  the  Government 
was  meant  to  have  the  power  to  do  so. 

Thus,  proponents  of  IVF  could  argue  that  the  right 

to  marital  privacy  protects  the  right  not  only  to  determine 

whether  to  have  a  child,  but  also  the  right  of  the  marital 

relationship  to  remain  free  of  unjustifiable  governm.ental 

interference  in  the  decision  of  how  to  conceive  that  child. 



-  14  - 

It  is  not  possible  to  predict  with  any  degree  of  certainty 

whether  a  court  would  be  receptive  to  such  an  argument. 

In  sum,  courts  might  conclude  —  but  it  is  by  no 

means  certain  that  they  will  conclude  --  that,  at  least  under 

some  circumstances,  the  decision  to  employ  IVF  for  procreative 

ends  is  sufficiently  private  and  bears  a  sufficiently  close 

relationship  to  the  decision  to  procreate  through  intercoiirse 

that  it  should  be  afforded  the  same  basic  protections.   On  the 

other  hand,  courts  might  determine  that  the  interest  in 

deciding  whether  to  utilize  IVF  is  different  in  kind  from 

the  interests  that  have  already  been  afforded  privacy  protection, 

and  that  the  decided  cases  should  not  be  extended  to  the  IVF 

process. 

B.    Factors  That  Might  Bear  Upon  The  Recognition 
Of  A  Fundamental  Right  To  IVF.   

Rights  to  IVF  would  undoubtedly  be  asserted  in 

a  variety  of  circumstances.   Some  might  bear  a  close  relation- 

ship to  the  circumstances  under  which  procreation  and  child- 

bearing  rights  have  been  developed.   Others  might  bear  only  a 

remote  resemblance.   For  example,  unlike  conception  through 

intercourse,  the  IVF  procedure  (1)  might  not  be  necessary 

to  achieve  procreation;  (2)  might  be  utilized  by  a  person 
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who  may  not  be  genetically  related  to  the  IVF  child;  and  (3) 

might  be  utilized  by  a  prospective  mother  who  would  not 

have  a  gestational  link  to  the  child. 

Even  if  a  court  were  to  conclude  that  procreation, 

"bear  or  beget, "  and  marital  privacy  rights  are  relevant  to 

an  analysis  of  IVF  issues,  it  might  nonetheless  hold  that  an 

individual  does  not  have  a  fundamental  right  to  utilize  IVF 

under  all  circumstances.   What  follows  is  an  analysis  of  how 

the  characteristics  that  may  distinguish  procreation  through 

IVF  from  procreation  through  intercourse  (necessity,  genetic 

connection,  and  gestational  connection)  and  the  added  factor, 

whether  the  persons  seeking  to  employ  the  procedure  are  doing 

so  within  the  institution  of  marriage,  might  bear  on  the  in- 

clination of  courts  to  extend  to  IVF  those  privacy  .rights  that 

have  been  established  in  the  "conception  through  intercourse" 

framework.   The  analysis  proceeds  through  a  series  of  hypo- 

theticals  that  focus  on  the  significance  and  interplay  of 

37/ 

these  distinguishing  characteristics. — 

1.    Utilization  OF  IVF  By  A  Husband  And  Wife, 
Where  (a)  The  Ovum  And  Semen  Are  Donated 
By  The  Husband  And  Wife,  (b)  The  Blastocyst 

I       Is  Implanted  In  The  Wife,  And  (c)  Procreation 
By  The  Couple  Is  Impossible  Without  Resort 
To  IVF.   

This  hypothetical  poses  the  circumstance  in 

which  the  strongest  argument  for  a  fundamental  right  to  IVF 
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could  be  made.   The  wife  is  incapable  of  conception  through 

intercourse  but  can  successfully  produce  an  ovum  for  an 

IVF  procedure.   The  resulting  child  would  be  genetically 

and  gestationally  linked  to  its  married  parents  and  the 

pregnancy  would  differ  from  that  resulting  from  conception 

through  intercourse  only  in  its  method  of  initiation. 

Although  the  question  is  not  free  from  doubt, 

a  strong  argument  could  be  advanced  that  the  right  to 

procreation  recognized  in  Skinner  extends  to  these  circum- 

stances.  To  be  sure,  the  government  would  not,  as  in 

Skinner ,  be  taking  affirmative  surgical  steps  to  alter  an 

individual's  biological  capacity  to  procreate.   The  govern- 

ment could,  however,  be  characterized  as  having  deprived 

an  individual  of  a  medical  procedure  that  represented  the 

individual's  only  opportunity  to  reproduce  a  genetic  offspring 

within  the  marital  relationship.  From  the  perspective  of  the 

potential  parents,  it  could  be  argued  that  a  governmental 

ban  on  IVF  would  interfere  with  procreative  capability  just 

as  surely  as  would  a  forced  sterilization.   That  the  parents 

have  to  rely  on  medical  technology  to  achieve  procreative 

potential  might  not  be  deemed  by  a  court  to  be  an  adequate 

basis  to  distinguish  Skinner. 

The  presence  of  a  "necessity"  factor  and  a  genetic 

relationship  between  the  parents  and  the  IVF  child  might 
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also  serve  to  buttress  an  argximent  for  the  recognition  of  a 

"bear  or  beget"  right  to  IVF .   In  determining  whether  to 

utilize  IVF,  the  potential  IVF  parents  face  a  decision  that 

might,  again  from  their  perspective,  be  considered  indistin- 

guishable from  the  decision  faced  by  a  couple  who  must 

decide  whether  to  conceive  through  intercourse.   In  both 

cases  the  decision  is  whether  to  attempt  to  conceive  a 

genetic  offspring.   A  governmental  preclusion  against  the 

use  of  rVF  to  achieve  that  end  could  in  effect  be  considered 

a  governmental  deteriftination  that  the  couple  in  the  hypo- 

thetical should  not  conceive.   To  be  sure,  the  couple  would 

be  required  to  avail  themselves  of  medical  technology  to 

achieve  their  end,  but  the  resulting  child  would  be  as 

biologically  and  genetically  related  to  its  prospective 

parents  as  would  any  child  conceived  through  intercourse.   A 

court  might  well  conclude  that  under  such  circumstances  the 

couple  in  the  hypothetical  should  be  afforded  the  same  right 

with  regard  to  IVF  as  other  married  couples  enjoy  with 

regard  to  intercourse. 

Courts  might  also  be  receptive  to  the  argu- 

ment that  there  is  a  marital  right  of  privacy  to  resort 

to  IVF  in  this  situation.   The  hypothetical  couple 

would  be  seeking  to  accomplish  what  is  an  essential 

end  of  many  marriages  —  the  birth  of  an  off-spring 

that  is  the  genetic  product  of  the  marriage.   Surely 
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the  decision  of  a  married  couple  concerning  whether  and  when 

to  accomplish  that  end  through  intercourse  is  entitled  to 

38_/ 

constitutional  

protection.     

A  court  might  well  conclude 

that  the  interests  of  the  couple  in  the  hypothetical  are 

similarly  private  and  are  therefore  entitled  to  the  same 

protection. 

In  sum,  the  couple  in  this  hypothetical  could 

advance  strong  arguments  in  support  of  a  fundamental  right 

to  IVF.   Given  the  presence  of  the  necessity  and  genetic 

relationship  elements,  the  couple  faces  decisions  that  are 

similar  to  those  involved  in  a  ''conception  through  inter- 

course" setting.   In  the  light  of  such  similarities,  courts 

might  be  willing  to  extend  traditional  privacy  concepts  to 

protect  the  couple  in  making  their  IVF  decision. 

2.    Utilization  Of  IVF  By  A  Husband  And  Wife, 
Where  (a)  The  Ovum  And  Semen  Are  Donated  By 
The  Husband  And  Wife,  (b)  The  Blastocyst  Is 
Implanted  In  The  Wife,  But  (c)  The  Couple 
Could,  If  They  Chose,  Procreate  Through 
Intercourse.   

The  distinguishing  feature  of  this  hypothetical  is 

that  use  of  IVF  is  not  necessary  for  the  couple  to  achieve 

conception.   There  are  a  number  of  reasons  why  such  a  couple 
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might  decide  to  use  IVF :   (1)  IVF  might  permit  the  screening 

of  genetic  defects;  (2)  the  couple  might  want  to  select  a 

blastocyst  that  appears  to  have  desired  characteristics  (brown 

eyes,  for  example) ;  (3)  the  couple  might  want  to  control  the 

exact  timing  of  a  pregnancy  for  career-related  or  other 

reasons;  or  (4)  the  couple  might  choose  to  resort  to  IVF 

solely  out  of  whim. 

The  assertion  that  there  is  a  fundamental  right  to 

IVF  in  the  absence  of  necessity  obviously  stands  on  less 

firm  footing  than  the  assertion  described  in  Hypothetical 

J^o.  1.   The  absence  of  necessity  would  seriously  undermine  a 

Skinner  right  to  procreation  claim.   Since  a  state  prohibition 

against  unnecessary  IVF  would  not  foreclose  an  individual's 

ability  to  procreate,  the  prohibition  might  not  be  viewed  as 

the  deprivation  of  "a  basic  liberty"  in  the  Skinner  sense. 

Courts  might  conclude  that  the  absence  of  necessity 

also  removes  IVF  from  the  rationale  of  the  "bear  or  beget" 

decisions.   Obviously,  in  utero  conception  was  assumed  in 

Eisenstadt  and  Carey;  the  question  whether  an  individual  has 

a  right  to  choose  alternative  methods  of  conception  was  not 

addressed;  the  question  whether  an  individual  has  a  right  to 

decide  to  use  a  medical  procedure  to  initiate  a  pregnancy  is 

distinct  from  the  question  whether  an  individual  has  a  right 
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to  control  the  consequences  of  intercourse;  and,  in  the 

absence  of  a  showing  of  necessity,  an  individual's  interest 

in  bearing  or  begetting  would  not  appear  to  be  seriously- 

infringed  if  he  were  to  be  limited  to  procreation  through 

intercourse. 

On  the  other  hand,  a  court  could  conclude  that 

"whether"  determination  and  "how"  determinations  should  not 

be  treated  separately  for  analytical  purposes  under  the 

"bear  or  beget"  decisions.   In  many  situations,  considera- 

tions concerning  the  method  used  to  achieve  conception  m.ight 

have  a  bearing  on  and  be  inexorably  intertwined  with  the 

decision  whether  to  conceive.   A  couple  might,  for  example, 

need  to  control  the  timing  of  a  pregnancy  or  might  feel  a 

necessity  to  screen  for  genetically  defective  blastocysts. 

For  such  reasons,  a  court  might  conclude  that  the  right  to 

determine  whether  to  bear  or  beget  a  child  necessarily 

encompasses  the  right  to  determine  how  to  conceive. 

Finally,  the  absence  of  the  necessity  factor  is 

likely  to  be  of  least  significance  (but  may  nonetheless  be 

a  factor)  in  an  analysis  of  whether  the  couple  in  this 

hypothetical  has  a  marital  privacy  claim.   A  court  might 

conclude  that  the  marital  right  to  determine  whether  to 
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produce  a  genetic  offspring  cannot  be  invaded  by  the  state 

solely  on  the  ground  that  the  couple's  preference  for  the 

method  of  conception  was  not  necessary. 

In  sum,  the  absence  of  a  necessity  factor  would 

appear  to  weaken,  but  does  not  necessarily  preclude,  the 

claim  of  the  couple  in  this  hypothetical  that  it  has  a 

fundamental  right  to  employ  IVF  for  procreative  ends. 

3.    Utilization  Of  IVF  By  A  Husband  And  Wife, 
Where  (a)  The  Ovum  Is  Donated  By  The  Wife, 
But  Third  Party  Semen  Is  Used  Because  The 
Husband  Is  Sterile;  (b)  The  Blastocyst  Is 
Implanted  In  The  Wife;  And  (c)  Procreation 
By  The  Couple  Is  Impossible  Without  Resort 
To  IVF.   

This  situation  would  arise  when  a  wife  is  incap- 

able of  properly  producing  an  ovum  for  in  utero  fertilization 

and  the  sterility  of  her  husband  necessitates  the  use  of  the 

semen  of  a  third  party  donor.   The  problem  posed  is  whether 

and  to  what  extent  the  absence  of  a  paternal  genetic  link 

has  an  impact  upon  an  assertion  by  the  couple,  individually 

or  collectively,  to  a  fundamental  right  to  use  IVF. 

The  question  is  a  complex  one.  Unlike  the  earlier 

hypotheticals,  the  interests  of  the  husband  and  wife  may  not 

be  identical.  The  husband's  only  relationship  to  the  proce- 

dure is  to  consent  to  its  occurrence  and  to  agree  to  assume 
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parental  responsibility  for  the  offspring.   The  prospective 

mother,  on  the  other  hand,  would  bear  a  genetic  and  gesta- 

tional relationship  to  the  child.   What  follows  is  an 

analysis  of  whether  these  different  relationships  have  an 

impact  upon  the  respective  rights  of  the  hypothetical  couple 

to  IVF. 

a.  The  Husband's  "Procreation" 
And  "Bear  Qr  Beget"  Claims. 

The  husband's  sterility  would  seem  to  preclude 

the  assertion  by  him  of  any  Skinner  procreation  rights.   An 

IVF  prohibition  would  in  no  way  foreclose  a  procreative 

option  that  would  otherwise  be  available  to  him. 

The  husband's  sterility  would  also  appear  seriously 

to  undermine  a  claim  to  "bear  or  beget"  rights  on  his  behalf. 

In  the  instant  hypothetical,  the  husband  is  a  nonparticipant 

in  the  potentially  procreative  act.   He  would  appear  to 

stand  in  no  better  position  than  would  a  putative  adoptive 

parent  who  wishes  to  assert  a  claim  to  parental  rights  over 

a  child  who  will  be  genetically  unrelated  to  him. 

b.  The  Wife's  "Procreation" 
And  "Bear  Or  Beget"  Claims. 

In  contrast  to  her  husband,  the  wife  in  this 

hypothetical  would  appear  to  have  stronger  arguments  for  the 

recognition  of  a  fundamental  interest  in  IVF  on  "procreation" 

or  "bear  or  beget"  grounds.   Indeed,  except  for  the  non- 

genetic  participation  by  her  husband,  the  wife  stands  in  a 
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position  similar  to  the  wife  in  Hypothetical  No.  1. 

A  governmental  prohibition  on  IVF  would  deprive 

the  wife  of  her  only  procreative  potential  within  the 

confines  of  her  marriage.   Like  the  wife  in  Hypothetical 

No.  1,  therefore,  she  might  for  that  reason  have  a 

colorable  claim  to  a  Skinner  right  to  IVF.   Indeed,  for 

reasons  developed  below,  one  could  argue  that  Skinner 

was  principally  concerned  with  procreative  potential 

within  the  context  of  a  marriage.   It  is  not  inconceivable, 

however,  that  a  court  might  conclude  that  a  married  indi- 

vidual has  traditionally  been  forced  to  assume  the  pro- 

creative  limitations  of  his  or  her  spouse  and  that  Skinner, 

at  least,  does  not  establish  a  right  to  escape  those 

19/ 
limitati

ons. 

The  wife  might  also  have  a  reasonable  "bear  or 

beget"  claim.   As  in  Hypothetical  No.  1,  she  would  be  assert- 

ing that  the  "bear  or  beget"  cases  extend  protection  to 

decisions  relating  to  whether  or  not  an  individual  should 

bear  a  genetic  offspring.   The  question  raised  in  this 

hypothetical  is  whether  that  claim  would  be  weakened  where 

the  resulting  child  would  not  be  genetically  linked  to  the 

husband. 

The  answer  is  not  free  of  difficulty.   But  it 

would  seem  that  the  husband's  lack  of  a  genetic  connection 

should  not  necessarily  serve  to  diminish  the  prospective 

mother's  claim.   The  Supreme  Court  has  strongly  suggested 
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that  "bear  or  beget"  interests  are  personal  to  the  indivi- 

dual asserting  them: 

[T] he  marital  couple  is  not  an  independent 
entity  with  a  mind  and  heart  of  its  own, 
but  an  association  of  two  individuals  each 

with  a  separate  intellectual  and  emotional 
makeup. 40/ 

It  should  also  be  noted  that  the  wife's  individual 

interest  would  be  asserted  in  this  hypothetical  with  the 

consent  of  her  husband  and  in  the  context  of  a  marital 

relationship.   Her  status  would  appear  to  be  closely  analogous 

to  that  of  a  wife  seeking  to  impregnate  herself,  with  the 

consent  of  her  husband,  through  the  use  of  artificial  in- 4_1_/ 

semination,  a  procedure  that  is  widely  available  today. 

c.    The  Marital  Privacy  Claim. 

It  remains  to  be  considered  whether  the  couple  qua 

couple  could  assert  a  fundamental  right  to  IVF  on  a  marital 

privacy  ground.   Arguments  on  both  sides  can  be  constructed. 

In  the  end,  the  marital  privacy  claim  would  be  upheld  or  re- 

jected depending  on  the  court's  sensitivity  to  the  desire  of 

a  married  couple  to  raise  a  family  notwithstanding  the 

sterility  of  the  husband.   Undoubtedly,  such  a  couple  has 

some  interest  in  rearing  a  child  that  bears  a  genetic  relation- 

ship to  the  family.   One  genetic  link  is  the  best  that  they 

can  hope  for  and  their  only  alternative  is  to  adopt  a  child. 
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In  sum,  the  absence  of  a  paternal  genetic  link 

would  appear  to  preclude  the  sterile  husband's  procreation 

claim  and  to  undermine  seriously  his  "bear  or  beget"  asser- 

tion.  Nevertheless,  his  wife's  procreation  and  "bear  or 

beget"  interests  would  most  likely  be  unaffected  by  his 

sterility  and  the  couple  would  appear  to  have  a  not  unreason- 

able marital  privacy  claim  to  utilize  the  procedure. 

4.   Utilization  Of  IW  3y  A  Husband  And  Wife, 
Where  (a)  The  Semen  Is  Donated  By  The 
Husband,  But  A  Third  Party  Ovum  Is  Used 
Because  The  Wife  Is  Incapable  Of  Donating 
An  Ovum;  (b)  The  Blastocyst  Is  Implanted 
In  The  Wife,  And  (c)  Procreation  By  The 
Couple  Is  Impossible  Without  Resort  To  IVF. 

This  hypothetical  differs  from  the  preceding  one 

in  two  significant  respects:   CD  It  is  the  husband,  not  the 

wife,  who  bears  the  genetic  link  to  the  child  (the  wife's 

connection  with  the  child  will  be  only  gestational);  (2) 

Both  the  husband  and  the  wife  v;ill  be  participants  in  the 

IVF  procedure.   As  in  the  preceding  hypothetical,  the  res- 

pective interests  of  the  husband  and  wife  may  not  be  identical. 

a.    The  Wife's  "Procreation" 
And  "Bear  Or  Beget"  Claims. 

The  basic  question  is  whether  a  gesta^ 

tional  link  is  sufficient  to  support  '"procreation"  and  "bear 

or  beget"  claims  to  a  fundamental  right  to  utilize  IVF  as  a 
method  of  impregnation. 
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It  is  unlikely  that  the  wife  in  this  hypothetical 

could  base  a  fundamental  right  argument  on  a  Skinner 

procreation  claim.   Plainly,  the  wife  cannot  complain  of 

a  governmental  interference  with  reproductive  potential. 

Unless  a  court  were  to  extend  Skinner  to  encompass  not  only 

reproductive  potential,  but  gestational  potential  as  well, 

it  appears  doubtful  that  a  Skinner  based  claim  to  IVF 

would  succeed. 

Similar  problems  would  face  the  hypothetical  wife 

if  she  were  to  claim  "bear  or  beget"  rights  in  this  context. 

A  respectable  argument  could  be  advanced  in  her  behalf  that 

the  manner  of  initiating  the  pregnancy  should  not  affect 

the  fundamental  interest  of  an  individual  to  make  decisions 

regarding  pregnancy  free  of  unjustified  governmental  intru- 

sion --  especially  when  the  decision  is  made  in  the  context 

of  a  marital  relationship,  is  dictated  by  necessity,  and 

relates  to  a  woman's  decision  whether  to  assume  a  child- 

bearing  role  within  that  relationship.    But  a  court 

might  nonetheless  refuse  to  extend  the  "bear  or  beget"  line 

of  decisions  to  a  woman  positing  only  a  gestational  connec- 

tion to  a  child. 

b.   The  Husband's  "Procreation" 
And  "Bear  Or  Beget"  Claims. 

With  respect  to  his  procreative  or  "bear 

or  beget"  assertions,  the  husband  in  this  hypothetical 

stands  in  the  same  position  as  the  wife  in  Hypothetical 
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No.  3.   The  considerations  discussed  there  would  appear 

to  apply  with  equal  weight  to  an  analysis  of  the  husband's 

claim  in  the  present  context. 

c.   Marital  Privacy  Rights. 

The  marital  privacy  considerations  raised  in 

this  hypothetical  appear  similar  to  those  discussed  in 

Hypothetical  No.  3  and  will  not  be  repeated  here. 

In  sum,  a  wife  who  can  merely  posit  a  gestational 

connection  to  a  child  is  unlikely  to  have  strong  procreation 

or  "bear  or  beget"  claims,  and  her  inability  to  ovulate  may 

also  diminish  her  husband's  right  to  procreation  claim.   As 

in  the  preceding  hypothetical,  however,  the  lack  of  genetic 

participation  by  one  spouse  will  not  necessarily  diminish 

the  "bear  or  beget"  claims  of  the  other  spouse,  and  the 

couple  might  have  a  not  unreasonable  marital  privacy  claim 

to  support  a  fundamental  right  to  the  procedure. 
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5.    Same  As  Hypothetical  Nos.  3  And  4,  Except 
That  The  Non-participating  Spouse  Is  Physically 
Capable  Of  Donating  An  Ovum  Or  Semen.   

This  hypothetical  once  again  raises  the  question 

of  the  importance  of  necessity  in  an  analysis  of  whether 

there  is  a  fundamental  right  to  IVF.   In  this  situation,  one 

consenting  spouse,  although  biologically  capable  of  doing 

so,  has  chosen  not  to  participate  genetically  in  the  IVF 

procedure.   Among  the  reasons  why  a  husband  or  wife  might 

choose  to  forego  a  genetic  relationship  with  a  child  are: 

(1)  the  non-participating  partner  may  be  a  carrier  of  genetic 

defects  (negative  eugenics);  (2)  the  couple  may  want  to 

utilize  a  donor  with  a  "superior"  genetic  make-up  (positive 

eugenics);  (3)  the  couple  may  want  to  develop  a  genetically 

diverse  family;  or  (4)  the  non-participating  partner  may 

abstain  simply  out  of  whim. 

The  couple  in  this  hypothetical  would  be  asserting 

a  right  that,  on  the  surface  at  least,  does  not  appear 

particularly  strong.   The  absence  of  the  necessity  factor 

would,  as  in  Hypothetical  No.  2,  appear  effectively  to  pre- 

clude the  assertion  of  a  Skinner  procreation  rights  claim  in 

this  context.   The  absence  of  necessity  would  also  lessen 

the  chance  that  a  "bear  or  beget"  or  marital  privacy  right 

would  be  acknowledged  by  a  court. 
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6.    Utilization  Of  IVF  By  A  Husband  Or  Wife 
Where  (a)  The  Ovum  And  Semen  Are  Donated 
By  Third  Parties;  (b)  The  Blastocyst  Is 
Implanted  In  The  Wife;  And  (c)  Procreation 
By  The  Couple  Is  Impossible  Without  Resort 
To  IVF.   

This  situation  would  arise  where  the  married 

couple  is  biologically  incapable  of  producing  either  an  ovum 

or  semen  for  fertilization,  but  is  nonetheless  desirous  of 

having  a  child  born  through  the  pregnancy  of  the  wife. 

It  is  doubtful  that  a  court  would  acknowledge  a 

fundamental  right  to  IVF  under  such  circumstances.   The 

husband  would  appear  to  have  even  a  weaker  claim  than  did 

the  prospective  father  in  Hypothetical  No.  3.   And  the 

wife's  position  is  not  unlike  that  of  the  wife  discussed  in 

Hypothetical  No.  4. 

The  difficult  and  unique  question  posed  by  this 

hypothetical  is  whether  the  right  of  marital  privacy  might 

conceivably  be  extended  to  protect  a  couple's  decision  to 

have  the  wife  assume  a  pregnancy  for  the  purpose  of  giving 

birth  to  a  child  who  will  not  be  genetically  related  to 

either  parent.   At  bottom,  the  marital  privacy  right  posited 

in  this  circumstance  would  be  a  claim  to  a  right  to  give 

birth  to  an  adopted  child  through  IVF.   It  would  plainly 

take  an  enormous  expansion  of  the  marital  privacy  decisions 

42/ 

to  support  the  establishment  of  such  a  right. 
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7.    Utilization  Of  IVF  By  A  Husband  And  Wife, 
Where  (a)  The  Ovum  And  Semen  Are  Donated  By 
The  Husband  And  Wife,  But  (b)  The  Blastocyst 
Is,  Out  Of  Necessity,  Inplanted  In  The  Womb 
Of  A  Surrogate.   

This  hypothetical  parallels  Hypothetical  No.  1 

except  in  the  use  of  a  surrogate  to  bring  the  blastocyst  to 

term. 

It  is  conceivable  that  a  court  might  conclude  that 

the  use  of  a  surrogate  does  not  affect  the  fundamental 

interests  of  the  husband  and  wife  to  utilize  IVF.   It  could 

be  contended,  for  example,  that  a  government  prohibition  on 

IVF  would,  as  in  Hypothetical  No.  1,  foreclose  the  couple's 

only  procreative  option  and  that  Skinner  interests  would 

therefore  be  infringed.   It  could  also  be  argued  that  the 

use  of  a  surrogate  should  not  affect  the  determination 

whether  "bear  or  beget"  rights  should  be  recognized  —  i.e. , 

the  right  to  determine  the  method  of  conceiving  a  genetically 

related  offspring  should  not  be  made  to  turn  on  the  method 

of  conception  that  is  selected.   Similarly,  it  could  be 

asserted  that,  to  the  extent  that  child  bearing  decisions 

are  protected  by  a  marital  privacy  right,  the  married  couple 

should  be  protected  in  selecting  the  only  available  method 

of  producing  a  child  who  is  genetically  related  to  both 

parents. 
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A  court  could  also  quite  logically  hold,  however, 

that  there  is  no  constitutional  right  to  procreate  through 

the  impregnation  of  a  woman  who  is  not  a  party  to  the  marital 

relationship.   A  court  might  similarly  conclude  that  an 

asserted  right  to  impregnate  a  surrogate  is  just  too  far 

removed  from  the  right  to  control  the  consequences  of  inter- 

course to  support  a  "bear  or  beget"  claim.   Such  a  court 

might  also  reason  that  the  interest  that  is  protected  by 

affording  a  married  couple  a  zone  of  privacy  does  not 

extend  to  decisions  that  so  intimately  involve  a  stranger 

(the  surrogate)  to  the  marriage.   That  is,  a  court  could 

determine  that  a  married  couple  cannot  claim  a  privacy 

interest  in  a  decision  that  involves  the  impregnation  of  a 

person  unrelated  to  the  marriage. 

In  sum,  it  is  impossible  to  predict  with  assurance 

how  a  court  might  respond  to  an  assertion  of  a  fundamental 

right  by  a  married  couple  to  use  a  surrogate  carrier. 

Although  colorable  arguments  can  be  constructed  in  support 

of  such  an  assertion,  courts  might  well  be  hesitant  to 

extend  principles  that  had  their  origin  in  the  privacy  of 

the  act  of  intercourse  to  sustain  a  right  to  retain  the 

services  of  a  surrogate  to  bear  a  child. 
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8.  Use  Of  Surrogates  In  Other 
Factual  Circumstances.   

Hypothetical  No.  7  posed  the  circumstance  in  which 

the  strongest  argument  for  a  fundamental  right  to  utilize  a 

surrogate  in  an  IVF  procedure  could  be  made.   There  are, 

however,  a  variety  of  other  factual  circumstances  involving 

the  use  of  a  surrogate  in  which  rights  to  IVF  might  be 

asserted.   Couples  might,  for  example,  seek  to  use  a  surro- 

gate (1)  where  such  use  is  not  necessary  to  create  an  off- 

spring who  is  genetically  related  to  both  parents,  (2) 

where  out  of  choice  or  necessity  only  one  parent  retains  a 

genetic  link  to  the  blastocyst,  or  (3)  where  out  of  choice  or 

necessity  neither  parent  maintains  a  genetic  link  to  the  blasto- 

cyst.  The  claims  to  a  fundamental  right  to  IVF  in  these  cir- 

ciomstances  are  obviously  more  attenuated  than  those  posited  in 

connection  with  Hypothetical  No.  7  and  are  even  less  likely  to 

be  recognized,  at  least  at  the  present  stage  of  our  constitu- 

tional developm,ent. 

9.  IVF  And  The  Single  Individual. 

A  single  person  asserting  a  fundamental  right  to 

utilize  rvF  will  have  to  convince  a  court  that  constitutional 

privacy  rights  are  intended  to  protect  single  as  well  as 

married  persons.   Even  if  the  single  person  were  to  succeed  in 

that  threshold  showing,  he  or  she  would,  of  course,  still 

face  many  of  the  obstacles  identified  in  the  earlier  hypo- 

theticals.   For  example,  to  the  extent  that  IVF  is  not 
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necessary,  or  there  is  no  genetic  or  (in  the  case  of  a 

woman)  gestational  relationship  to  the  blastocyst,  the 

chances  of  success  would  be  substantially  reduced. 

Single  individuals  asserting  a  fundamental  in- 

terest to  utilize  rVF  would  most  likely  rely  upon  either 

Skinner  "procreation"  or  Eisenstadt  and  Carey  "bear  or 

beget"  rights.   The  view  that  Skinner  establishes  a  broad 

privacy  interest  in  both  single  and  married  persons  to  be 

free  of  governmental  interference  with  procreative  capabili- 

ties finds  some  support  in  Carey,  where  the  Supreme  Court 

observed: 

While  the  outer  limits  of  this  aspect  of 
privacy  have  not  been  marked  by  the  Court, 
it  is  clear  that  among  the  decisions  that 
an  individual  m.ay  make  without  unjustified 
government  interference  are  personal  deci- 

sions 'relating  to  .  .  .  procreation  .  .  .  '  4  3/ 

Skinner  itself,  however,  suggests  that  the  interest  there  at 

issue  was  the  ability  to  procreate  within  the  context  of  the 

marital  relationship: 

We  are  dealing  here  with  legislation  which 
involves  one  of  the  basic  civil  rights  of 

man.   Marriage  and  procreation  are  funda- 
mental to  the  very  existence  and  survival 

of  the  race.  44/ 

Single  persons  might,  therefore,  elect  to  rest  their 

fundamental  interest  claim  to  IVF  on  "bear  or  beget"  rather 

than  Skinner  grounds.   As  previously  noted,  the  Supreme  Court 

has  expressly  held  that  "bear  or  beget"  rights  apply  in  at  least 

the  contraception  context  with  equal  force  to  single  individuals. 
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To  the  extent  that  such  rights  were  extended  to  the  IVF 

context,  the  claim  of  single  persons  that  they  have  a  right 

to  IVF  on  "bear  or  beget"  grounds  might  conceivably  be 

sustained. 

In  sum,  some  constitutional  rights  of  privacy  will 

be  held  to  extend  to  single  individuals.   Nevertheless,  the 

single  person  will  still  have  to  convince  a  court  that  he  or 

she  has  a  fundamental  right  to  IVF.   The  considerations  that 

have  been  identified  in  the  preceding  hypotheticals  would 

pertain  to  a  resolution  of  that  question.   The  likely  result 

is  unpredictable. 

C.    Constitutional  Bases  For  Prohibiting 
Or  Limiting  Access  To  IVF.   

As  the  preceding  section  demonstrates,  there  are 

sensitive  public  policy  considerations  inherent  in  many 

potential  uses  of  IVF.   HEW  may  decide  that  some  of  these 

considerations  are  sufficiently  important  to  warrant  a 

prohibition  in  whole  or  in  part  of  HEW  conduct  or  funding 

45/ 

of  IVF  programs.   
Some  states  may  decide  

that  they  are 

sufficiently  important  to  warrant  outright  prohibitions  or 

restrictions  on  IVF  itself.   Such  governmental  action  at 

either  the  federal  or  state  level  might  invite  constitutional 

challenges.   This  section  examines  the  standards  of  judicial 

scrutiny  to  which  governmental  restrictions  on  IVF  would  be 
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subjected  and  the  governmental  interests  that  might  be 

preferred  in  an  effort  to  satisfy  the  rational  basis  and/or 

compelling  state  interest  standard (s). 

1.    Standards  Of  Judicial  Scrutiny  To  Which 
Governmental  IVF  Restrictions  Would  Be 
Subjected.   

As  noted  earlier,  the  degree  of  scrutiny  to  which 

IVF  restrictions  would  be  subjected  will  turn  on  whether  the 

challenged  restrictions  infringe  upon  a  fundamental  right  to 

IVF.   In  the  absence  of  an  infringement  of  such  a  right,  the 

restriction  will  be  tested  against  a  rational  basis  standard 

and  will  be  upheld  if  it  is  rationally  related  to  a  consti- 

tutionally permissible  purpose.   If,  on  the  other  hand,  an 

infringement  of  a  fundamental  right  is  found,  the  restriction 

will  be  upheld  only  if  it  is  shown  to  be  necessary  to  satisfy 

a  compelling  state  interest  and  to  be  narrowly  drawn  so  as  to 

express  only  that  interest. 

In  Maher  v.  Roe,  432  U.S.  464  (1977),  the  Supreme 

Court  made  it  clear  that  a  governmental  restriction  on  the 

use  of  public  funds  to  support  the  exercise  of  a  fundamental 

right  does  not,  without  more,  constitute  an  impermissible 

governmental  interference  with  the  exercise  of  that  right. 

Maher  involved  an  equal  protection  challenge  to  a  state  welfare 

department  regulation  that  prohibited  the  use  of  state  Medicaid 

benefits  for  non-therapeutic  abortions.   The  regulation  was 

attacked  on  the  ground  that  the  prohibition  impermissibly 

infringed  upon  the  fundamental  right  of  women  to  abort.   The 



-  36  - 

Court  in  essence  held  that  the  existence  of  even  a  funda- 

mental right  implies  no  correlative  government  obligation  to 

46/ 

fund  the  exercise  
of  that  right. 

In  so  holding,  the  Court  drew  a  sharp  distinction 

between  a  governmental  action  that  merely  encourages  alter- 

native behavior  and  one  that  directly  interferes  with  the 

exercise  of  a  right: 

There  is  a  basic  difference  between  direct 
state  interference  with  a  protected  activity 
and  state  encouragement  of  an  alternative 
activity  consonant  with  legislative  policy. 
Constitutional  concerns  are  greatest  when  the 
State  attempts  to  impose  its  will  by  force  of 

law;  the  State's  power  to  encourage  actions 
deemed  to  be  in  the  public  interest  is  neces- 

sarily far  broader.   Maher  v.  Roe,  supra,  432 
U.S.  at  475-76. 

The  Court  concluded  that  the  existence  of  a  fundamental 

right  "implies  no  limitation  on  the  authority  of  a  state  to 

make  a  value  judgment  [to  discourage  the  exercise  of  that 

right]  and  to  implement  that  judgment  by  the  allocation  of 
47/ 

public  funds . " 

Maher  appears  to  support  the  proposition  that  HEW 

or  the  states  can  limit  the  categories  of  IVF  programs  that 

they  conduct  or  fund  in  any  rational  manner  that  they  choose, 

so  long  as  they  place  no  obstacles  in  the  path  of  individuals 

wanting  to  use  private  sources  for  IVF  services  and  do  not 

48/ 

discriminate  
against  any  "suspect  

class."     
It  is  only  if 

HEW  or  a  state  were  to  choose  to  "impose  its  will  by  force 

of  law"  —  i.e. ,  by  specifically  proscribing  the  use  of  IVF 
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for  procreative  
ends  (either  generally  

or  selectively)    
— 

that  a  court  might  require  a  showing  that  the  proscription 

was  based  on  a  "compelling,"  rather  than  merely  "rational," 

state  interest.   And,  even  then,  such  a  showing  would  be 

required  only  if  the  person  (s)  challenging  the  proscription 

were  deemed  to  have  a  fundamental  right  to  employ  IVF  for 

procreative  ends. 

2.    Governmental  Interests. 

In  the  light  of  the  sensitive  policy  questions  posed 

by  IVF,  HEW  can  be  expected  to  consider  whether  categorical 

limitations  should  be  placed  on  the  availability  of  HEW 

funds  for  the  procreative  use  of  IVF.   Should  HEW  determine 

that  unrestricted  access  to  HEW  funded  IVF  is  undesirable, 

HEW  would  have  two  regulatory  options.   First,  HEW  could, 

50/ 

pursuant  to  the  spending  power  of  the  federal  government, 

directly  impose  access  regulations.   Such  regulations  could 

range  from  a  total  prohibition  on  use  of  HEW  funds  for  IVF  to 

regulations  imposing  categorical  eligibility  requirements. 

Second,  HEW  might  determine  that  the  considerations  underlying 

IVF  restrictions  are  sufficiently  controversial  and  sufficiently 

subject  to  legitimate  difference  of  opinion  so  that  the  deci- 

sion whether  to  restrict  HEW  funding  of  a  particular  variety 

of  IVF  should  be  left  to  the  individual  states. 

As  the  Maher  decision  indicates,  the  constitutionality 

of  any  governmental  decision  to  limit  HEW  funding  of  IVF  would 
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be  upheld  if  the  regulatory  decision  could  be  shown  to 

further  a  rational  governmental  interest.   This  part 

examines  a  number  of  arguable  governmental  interests  that 

might  be  proffered  in  support  of  various  funding 

limitations  on  IVF  and  assesses  whether  each  interest 

appears  sufficiently  strong  to  satisfy  the  rational 

basis  standard.   To  the  extent  that  a  given  limitation 

satisfies  that  standard,  categorical  access  limitations 

imposed  by  either  HEW  or  the  states  implementing  HEW 

51/ 

programs  will  likely  be  upheld.      Because,  however,  similar 

governmental  interests  might  be  asserted  by  states  in  support 

of  an  outright  prohibition  on  IVF  and  because  a  regulation 

on  access  to  HEW  funding  might,  undet  some  remote  circum- 

stance, be  deemed  to  have  a  sufficiently  pervasive  impact 

to  constitute  an  infringement  on  a  fundamental  right  to  IVF, 

this  Section  also  sets  forth  tentative  evaluations  as  to 

whether  each  asserted  governmental  interest  is  sufficiently 

strong  to  meet  the  compelling  state  interest  standard. 

a.    Protection  Of  Blastocysts. 

Insofar  as  medical  technology  requires  the 

formation  and  subsequent  destruction  of  multiple  blastocysts 
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in  order  to  produce  one  blastocyst  for  implantation,  the 

government  might  conclude  that  IVF  entails  an  impermissible 

destruction  of  potential  human  life,  and  should  not  there- 

52^/ 

fore  be  permitted.      

The  Supreme  
Court  

acknowledged  

in 

Roe  V .  Wade  that  the  question  of  when  life  begins  has  been 

53/ 

the  subject  of  considerable  
debate.     

It  is  not  unlikely, 

therefore,  that  a  government  decision  that  blastocysts 

should  not  be  formed  and  then  destroyed  would  be  considered 54/ 

rational.     
Any  prohibition  

on  funding  
or  on  IVF  itself 

based  on  such  a  decision  would  likely  withstand  analysis 

under  the  rational  basis  standard. 

It  is,  however,  far  less  likely  that  the  state's 

interest  in  protecting  potential  human  life  would  be  consi- 

dered so  strong  as  to  constitute'  a  compelling  state  interest 

justifying  an  outright  prohibition  of  IVF  by  individuals  who 

could  establish  a  fundamental  right  to  its  use.   In  Roe 

V.  Wade,  the  Supreme  Court  held  that  the  state's  interest  in 

protecting  potential  human  life  does  not  become  compelling 

until  a  fetus  reaches  the  stage  of  "viability,"  defined  by 

the  Court  as  "the  interim  point  at  which  the  fetus  becomes 

.  .  .  potentially  able  to  live  outside  the  mother's  womb, 

55/ 

albeit  with  artificial  aid."     It  seems  inconceivable  that 

any  court  would  hold  that  blastocysts  are  in  any  sense 
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"viable"  prior  to  the  time  they  are  discarded  in  the  course 
56/ 

of  an  IVF  procedure. 
—  Thus,  if  a  fundamental  

right  to  IVF 

were  found  to  exist  (for  example,  in  the  case  of  a  married 

couple  fitting  within  the  parameters  of  Hypothetical  No.  1) , 

a  court  might  well  find  the  reasoning  of  Roe  v.  Wade  control- 

ling and  invalidate  a  governmental  prohibition  of  IVF  in  that 57/ 

context. 

b.    Fostering  Marriage  And  Discouraging    ' Illegitimacy.   

Historically,  courts  and  legislatures  have 

fostered  marriage  as  the  preferred  method  of  child  bearing 

and  discouraged  the  birth  of  illegitimate  children.   As  one 

court  explained: 

The  family  is  the  basic  unit  of  our  society, 
the  center  of  the  personal  affections  that 
ennoble  and  enrich  human  life.   It  channels 
biological  drives  that  might  otherwise  become 
socially  destructive;  it  ensures  the  care  and 
education  of  children  in  a  stable  environment; 
it  establishes  continuity  from  one  generation 
to  another;  it  nurtures  and  develops  the 
individual  initiative  that  distinguishes  a 
free  people  ....   Since  the  family  is  the 
core  of  our  society,  the  law  seeks  to  foster 
and  preserve  marriage.   58/ 

HEW  or  the  implementing  states  might,  therefore,  decide  that 

the  funding  of  IVF  for  procreative  ends  should  be  limited  to 

married  couples  only. 

Such  a  decision  would  in  all  likelihood  be  deemed 

to  reflect  a  rational  state  interest.   The  Supreme  Court  has 

recently  reaffirmed  the  importance  of  the  state's  interest  "in 
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protecting  'legitimate  family  relationshios, '  .  .  ,  and  the 

regulation  and  protection  of  the  family  unit."    The  Court 

has  suggested  that  absent  an  infringement  on  a  fundamental 

right,  legislation  which  legitimately  promotes  that  interest 6_0/ 

will  be  upheld.     A  measure  that  limited  IVF  to  the  marital 

context  would  likely  be  deemed  to  promote  a  legitimate 

governmental  interest  and  might  well  withstand  analysis 

under  the  rational  basis  standard. 

It  is  far  more  difficult  to  assess,  however, 

whether  the  state's  interest  in  fostering  the  family  would 

be  considered  sufficiently  compelling  to  justify  an  outright 

prohibition  of  use  of  IVF  by  non-married  individuals  if  that 

prohibition  were  deemed  to  infringe  upon  a  fundamental 

right.   In  recent  years  contemporary  attitudes  toward  the 

once  widely  shared  view  that  the  "family  is  the  core  of  our 

society"  have  undergone  change.   Adultery  and  fornication 

statutes  have  been  repealed  or  modified  in  many  states.   No- 

fault  divorce  has  become  fairly  common.   Only  a  few  states 

appear  to  have  enacted  legislation  restricting  artificial 

insem.ination  to  married  persons.      And  as  noted  earlier, 

the  Supreme  Court  itself  has  acknowledged  that  single,  as 

well  as  married,  persons  are  entitled  to  rights  of  privacy 

ii/ 
in  procreative  decisions. 

In  the  light  of  this  social  and  legal  climate,  it 

is  questionable  whether  the  state's  interest  in  protecting 
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the  family  would  be  deemed  to  be  a  sufficiently  compelling 

interest  to  override  a  single  individual's  fundamental  right 

to  utilize  IVF  for  procreative  ends,  should  such  a  fundamental 

right  be  acknowledged  by  a  court.   Moreover,  even  a  court  that 

might  conclude  that  the  state  does  have  a  compelling  interest 

in  so  limiting  access  to  IVF  might,  nonetheless,  strike  down 

a  blanket  proscription  on  utilization  of  IVF  by  all  single 

individuals.   Such  a  court  might  well  reason  that  the  only 

compelling  state  interest  at  stake  is  the  state's  legitimate 

concern  for  the  welfare  of  the  child,  and  that  a  blanket 

prohibition  that  is  not  narrowly  drawn  to  reflect  ability  to 

care  for  and  support  a  child  could  not  satisfy  the  rigid 
6_3/ 

standards  of  the  compelling  state  interest  test. 

c.    Preclusion  of  Eugenic  Engineering. 

TVF  obviously  has  the  potential  for  eugenic 

engineering.   The  use  of  donated  genetic  materials  lends  to 

IVF  an  aspect  of  genetic  planning  that  the  government  might 

wish  to  control  or  prohibit.   Indeed,  as  one  commentator  has 

noted: 

For  a  state  to  leave  in  the  hands  of 

private  parties  the  power  of  radically 

altering  the  genetic  quality  of  the  popu- 
lation would  require  an  act  of  political 

self-restraint  of  a  character  unknown  in 
human  history.  64/ 

The  government  would  appear  to  have  two 

separate  grounds  for  controlling  or  prohibiting  the  use 

of  donated  genetic  materials.   First,  such  measures  might 
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be  deemed  appropriate  to  prevent  small  groups  of  people  from 

exercising  genetic  selection  decisions  that  could  have  far- 

reaching  effects  on  society  as  a  whole.   Second,  the  state 

may  wish  to  deter  individuals  from  using  IVF  as  a  method 

of  producing  genetically  superior  offspring.   These  consi- 

derations will  be  treated  seriatim. 

The  power  to  determine  who  is  a  suitable  donor  is 

in  essence  a  power  to  make  important  subjective  judgments 

about  which  genetic  traits  society  should  perpetuate.   If 

left  unregulated,  such  judgments  would  likely  be  exercised 

by  the  doctors  or  hospitals  involved  in  the  IVF  procedure. 

Indeed,  this  appears  to  be  exactly  what  has  occurred  in 

65/ 

connection  
with  artificial  

insemination. 

To  the  extent  that  IVF  becomes  widespread,  the 

exercise  of  such  judgments  about  desirable  genetic  traits 

might  have  a  not  insubstantial  impact  on  the  genetic  composi- 

tion of  the  population.   The  government  might  rationally 

conclude  that  it  would  be  to  society's  detriment  to  allow 

any  group,  including  the  government  itself,  to  manipulate  in 

this  manner  the  future  genetic  composition  of  society. 

Therefore,  HEW  or  the  implementing  states  might  seek  to 

preclude  funding  of  or  prohibit  IVF  for  procreative  ends  when 

donated  genetic  materials  are  used. 

To  date  no  court  appears  to  have  assessed  the  state's  in- 

terest in  regulating  conduct  on  "eugenic  engineering"  grounds.   A 
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correctly  articulated  concern  about  genetic  manipulation 

of  the  population  might  well  be  acknowledged  to  be  a  rational 

state  concern.   It  is  conceivable,  but  by  no  means  clear, 

that  the  concern  would  be  deemed  to  be  sufficiently  compel- 

ling so  as  to  justify  an  outright  prohibition  of  IVF . 

The  government  might  also  be  concerned  about  the 

availability  of  IVF  as  a  method  of  family  genetic  planning. 

The  use  of  donated  genetic  material  for  the  purpose  of  pro- 

ducing a  superior  genetic  offspring  might  be  deemed  by  the 

government  to  be  a  socially  undesirable  method  of  procreation. 

It  is,  again,  difficult  to  assess  the  weight  that  a  court 

might  attach  to  such  an  interest. 

Unlike  a  funding  prohibition  founded  on  concern 

over  the  implications  of  the  donor  selection  process,  a 

funding  preclusion  on  the  use  of  donated  material  based  on 

genetic  planning  grounds  need  not  necessarily  be  absolute. 

The  government's  interest  in  deterring  the  use  of  IVF  as  a 

method  of  family  genetic  planning  might  be  deemed  to  be 

satisfied  by  a  prohibition  on  the  non-necessary  use  of 

donated  materials.   A  more  broadly-drafted  prohibition  that 

would  encompass  individuals  acting  out  of  necessity  (see 

Hypothetical  Nos.  3  and  4)  might  not  be  deemed  to  further  that 

interest  in  a  rational  manner  and  might  be  found  to  be 

deficient  when  judged  against  both  the  rational  basis  and 

the  compelling  state  interest  standards. 
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d.    Prohibition  Of  Surrogate  Carriers. 

The  use  of  surrogate  carriers  v/ould 

unquestionably  give  rise  to  a  host  of  difficult  and  perhaps 

intractable  legal  questions.   The  status  of  the  child  would 

be  a  matter  of  some  complexity.   Disputes  would  probably 

arise  between  "surrogate"  and  "IVF  parents"  from  efforts 

that  the  prospective  IVF  parents  would  surely  make  to 

achieve  maximum  control  over  the  surrogate  during  her 

pregnancy..  For  example,  the  IVF  parents  might  wish  to 

confine  the  surrogate's  intake  of  food  and  drugs  during 

gestation;  or  to  require  that  the  surrogate  undergo  a 

periodic  medical  examination,  perhaps  including  intrusive 

techniques  such  as  amniocentesis,  or  other  methods  of  fetal 

monitoring;  or  to  control  the  decision  whether  the  fetus 

should  be  aborted  during  pregnancy.   One  commentator  has 

suggested  that  such  problems  might  be  resolvable  through 

66^/ 

contractual  
arrangements.     

But  it  is  questionable  

that  a 

court  would  or  could  enforce  a  contractual  provision  that 

requires  a  woman  to  abort,  to  refrain  from  a  desired  abortion, 

67/ 

or  to  submit  to  intrusive  
m.edical  

procedures. 

In  light  of  these  problems,  HEW  or  the  implementing 

states  might  rationally  conclude  that  the  use  of  surrogates 

gives  rise  to  a  sufficiently  large  number  of  socially 

undesirable  problems  so  as  to  warrant  a  total  ban  on  the 
68_/ 

practice.    
Indeed,  

these  
problems  

might  
well  be  deemed 
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sufficiently  serious  as  to  satisfy  the  compelling  state 

interest  standard  and  to  warrant  an  absolute  ban  on  the  use 

of  surrogates  in  all  IVF  procedures. 

D.    Additional  Regulatory  Considerations. 

If  HEW  should  decide  to  conduct  or  fund  IVF  pro- 

grams intended  and  expected  to  produce  live  births,  it  will 

undoubtedly  address  regulatory  concerns  in  addition  to  the 

ones  discussed  above.   This  section  will  assess  a  number  of 

such  concerns. 

1.    Health  And  Safety. ̂   £9/ 
As  was  explained  at  the  outset  of  this  Section, 

it  has  been  assumed  throughout  the  foregoing  analysis  that 

IVF  techniques  are  sufficiently  advanced  so  as  to  present  no 

undue  risk  of  defective  childbirths  or  harm  to  prospective 

mothers  undergoing  the  procedure.   Neither  of  these  assump- 

tions is  necessarily  correct  at  this  stage  of  IVF  development. 

Obviously,  HEW  or  the  states  could  promulgate 

restrictions  reasonably  calculated  to  protect  women  from  "an 

10/ 

inheren
tly  

hazardo
us  

procedu
re."   

 
In  additio

n,  
if  it 

could  be  shown  that  there  is  a  substantially  larger  risk  of 

spontaneous  abortions  or  deformed  births  via  IVF  than  in 

21/ 
natural  pregnancy,     HEW  or  the  states  could  similarly 

promulgate  restrictions  calculated  to  address  that  situation. 

Whether  either  of  these  concerns  would  be  of  sufficient 
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weight  to  support  a  total  prohibition  of  IVF  in  all  circum- 

72/ 

stances  
would  depend  on  the  actual  risks  involved     

and 

the  extent  to  which  persons  affected  by  the  prohibition  were 

deemed  to  have  a  fundamental  right  to  procreate  through  IVF, 

2.    Legal  Status  Of  The  IVF  Child. 

Problems  concerning  the  legal  status  of 

children  are  traditionally  left  to  the  states  to  resolve. 

No  state  has  yet  enacted  legislation  to  define  the  status  of 

IVF  children.   It  can  be  expected,  therefore,  that  HEW  will 

be  reluctant  to  conduct  or  fund  IVF  programs  intended  and 

expected  to  produce  live  births  unless  it  has  some  assurance 

that  any  resulting  children  will  be  accorded  reasonable 

protections. 

In  this  connection,  the  approach  that  the  states 

have  taken  in  the  analogous  area  of  artificial  insemination 

may  be  of  interest  to  HEW.   There  are  two  types  of  artifi- 

cial insemination  that  bear  close  similarities  to  IVF.   The 

first,  called  homologous  artificial  insemination  ("AIH")/ 

involves  the  use  of  the  semen  of  a  husband  to  fertilize  the 

ovum  of  his  wife.   Since  both  husband  and  wife  are  geneti- 

cally related  to  the  child,  AIH  closely  resembles  the  IVF 

procedure  described  in  Hypothetical  No.  1.   The  second, 

called  heterologous  artificial  insemination  ("AID"), 
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impregnates  the  prospective  mother  with  the  sperm  of  a  third 

party  donor.   AID  closely  resembles  the  IVF  procedure  des- 

73/ 

cribed  in  Hypothetical  No.  3. 

Although  no  case  has  directly  addressed  the  issue, 

a  number  of  courts  have  observed  that  AIH  "creates  no  legal 

problems  since  the  child  is  considered  the  natural  child  of 
74/ 

the  husband  and  wife. "     There  appears  to  be  no  reason  why 

courts  should  not  be  inclined  to  treat  the  analogous  (Hypothe- 

tical No.  1)  IVF  situation  in  a  similar  fashion. 

In  contrast,  the  status  of  the  AID  child  has  not 

been  so  easily  resolved.   The  states  have  struggled,  both  in 

legislation  and  in  decisional  law,  to  grapple  with  the  issues 

presented.   Since  the  state  legislatures  enjoy  greater  flexi- 

bility than  do  the  courts,  it  should  come  as  no  surprise  that 

they  have  had  more  success  in  addressing  the  issues. 

The  statutes  that  state  legislatures  have  enacted 

generally  provide  that  a  husband  shall  be  deemed  to  be  the 

natural  father  of  an  AID  child  if  he  has  consented  to  the 75/ 

procedure.     A  niomber  of  states  additionally  provide  that 

the  donor  shall  be  deemed  to  have  no  parental  or  other 

21/ 
relatio

nship  
to  the  child. 
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l  
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to  have  marked  the  efforts  of  courts  to  resolve  these  same 

77/ 

questions  
in  the  absence  of  legislative  

guidance.     
But 
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two  general  rules  seem  to  emerge  from  those  efforts:   (1) 

The  AID  child  has  generally  been  held  to  be  illegitimate  in 

the  absence  of  a  statute  dictating  a  contrary  result.   (2) 

A  non-participating  husband  has  nevertheless  been  charged 

with  support  obligations  if  he  either  (a)  consented  to  the 

AID  procedure  or  (b)  ratified  the  procedure  by  knowingly 

21/ 

accepti
ng  

the  AID  child  as  his  own. 

It  may  well  be  that  the  most  useful  conclusion  HEW 

can  draw  from  the  artificial  insemination  experience  is  that 

every  effort  should  be  made  to  clarify  legal  rights  and 

responsibilities  before  IVF  is  undertaken  for  procreative 

purposes.   HEW  would  appear  to  have  two  basic  alternatives 

in  this  regard. 

First,  HEW  might  decline  to  fund  IVF  in  any  state 

that  has  not  enacted  legislation  defining  the  parental 

rights  and  responsibilities  of  each  of  the  participants  in 

the  procedure.   Such  an  approach  would  have  the  virtue  of 

certainty.   But,  on  the  negative  side,  it  might  greatly 

undercut  efforts  to  support  the  development  of  IVF  if  such 

development  is  considered  a  worthwhile  goal.    The  states 

have  shown  a  reluctance  to  legislate  about  artificial 

insemination  and  may  be  similarly  reluctant  to  legislate 

about  the  even  more  controversial  and  complex  subject  of 

IVF.   This  might  be  especially  so  if  failure  to  legislate 
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would  have  the  affirmative  effect  of  cutting  off  federal 

funding  of  IVF  and  thereby  deterring  the  practice  within  the 

state. 

A  second  alternative  for  HEW  might  be  to  require 

that,  in  the  absence  of  governing  state  legislation,  regu- 

lation, or  decisional  law,  all  matters  of  parental  respon- 

sibility be  resolved  prior  to  the  IVF  procedure  through  the 

execution  of  written  agreements.   If,  for  example,  IVF  were 

to  be  performed  in  a  marital  context,  with  the  sperm  of  a 

third  party  as  a  prerequisite  for  the  performance  of  the 

procedure,  HEW  might  require  that  the  husband  consent  to  the 

procedure  and  agree  in  writing  to  assume  paternal  responsi- 

bilities for  the  child.   Such  a  consent  requirement  is 

commonly  found  in  the  artificial  insemination  statutes  that 
79/ 

have  been  enacted  to  date    and  in  the  legislation  proposed 
8_0/ 

by  various  commentators.     Similarly,  if  IVF  were  to  be 

performed  with  the  ovum  of  a  third  party  and  implanted  in 

the  prospective  mother  (Hypothetical  No.  4),  HEW  might 

consider  requiring  both  the  prospective  mother  and  father 

to  agree  in  writing  to  assume  parental  responsibility  for 

the  child.   Finally,  in  all  cases  in  which  donated  sperm  or 

ova  are  used,  HEW  might  require  that  each  party  execute  a 

written  understanding  that  the  donor  shall  be  barred  from 

asserting  or  being  charged  with  parental  claims. 
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Such  requirements  would  not,  of  course,  necessarily 

resolve  the  parental  reponsibility  problems  in  a  definitive 

manner.   A  state  court  might  declare  that  questions  of  parental 

responsibility  where  genetic  material  has  been  donated  m.ust 

be  resolved  by  reference  to  state  adoption  and  common  law 

principles  and  not  in  accordance  with  the  provisions  of  a 

federally  mandated  agreement.   It  does,  however,  seem  likely 

that  a  court,  faced  with  difficult  and  sensitive  status 

questions,  would  lend  great  weight  to  a  prior  statement  of 

the  obligations  that  each  participant  represented  he  or  she 
81/ 

would  assume. 

3.    Other  Topics  Of  Regulation. 

Among  other  legal  problems  that  HEW  may  want  to 

consider  addressing  in  a  regulatory  scheme  are  the  following. 

a.    Regulation  of  the  attending  physician's 

role  in  implantation  and  abortion  decisions.   It  could  be 

argued  that  the  attending  IVF  physician  has  unique  expertise 

to  assess  the  potential  viability  of  a  particular  blastocyst 

and  is  in  the  best  position  to  decide  whether  a  particular 

blastocyst  should  be  implanted.   Similar  arguments  could  be 

advanced  that  the  attending  IVF  physician  has  unique  expertise 

to  monitor  fetal  development  after  the  blastocyst  is  implanted 

and  is  also  in  the  best  position  to  make  a  judgment  concern- 

ing abortion.   The  physician  might  therefore,  by  regulation, 

be  given  the  sole  authority  to  make  these  decisions.   Such  a 

regulation  would  require  the  prospective  parents  to  agree  in 
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advance  to  this  procedure  and  would  have  the  plain  effect  of 

removing  from  their  hands  the  decision  whether  to  go  forward 

with  an  IVF  procedure.   Two  questions  can  be  raised  with 

respect  to  such  a  regulation:   (1)  Would  the  regulation  be 

desirable?   (2)  Would  it  be  constitutional? 

There  are  arguments  that  can  be  advanced  on  both 

sides  of  the  question.   On  the  one  hand,  it  could  be  argued 

that  prospective  IVF  parents  are  ill -equipped  to  make 

reasoned  judgments  about  the  progress  of  the  IVF  procedure. 

Prospective  IVF  parents  will  often  be  individuals  who  are 

incapable  of  conceiving  through  intercourse  and  have  resorted 

to  IVF  out  of  near  desperation  to  conceive  a  child.   Although 

the  attending  IVF  physician  could,  as  he  would  about  any 

medical  procedure,  advise  such  prospective  parents  of  the 

risks  of  implantation  and  the  prospects  for  success,  it  is 

possible,  perhaps  even  likely,  that  many  prospective  parents 

would  be  emotionally  resistant  to  discouraging  advice. 

Therefore,  it  might  be  considered  prudent  to  remove  the 

implantation  and  abortion  decisions  from  their  hands. 

On  the  other  hand,  there  may  be  a  legitimate 

concern  that  doctors  engaged  in  the  development  of  IVF  may 

have  interests  of  their  own  (relating  to  reputation  or  other 

matters  irrelevant  to  the  particular  case)  in  assuring  that 

children  born  as  a  result  of  IVF  face  diminished  risks  of 

genetic  or  other  harm.   They  may,  in  short,  be  overly 
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cautious  in  their  judgments  by  refusing  to  implant  and  by 

ordering  the  abortion  of  all  but  the  most  perfect  blastocysts. 

For  this  reason,  authorizing  the  physician  to  make  the 

implantation  and  abortion  decisions  may  harm  rather  than 

enhance  the  prospective  parents'  interests. 

The  regulations  here  considered  would  also  raise 

difficult  constitutional  problems.   A  constitutional  analy- 

sis of  the  regulations  would  turn  on  the  resolution  of  two 

issues.   (1)  Does  an  individual  have  a  fundamental  right  to 

make  the  implantation  and  abortion  decisions?   It  seems  clear 

that  a  woman  has  a  fundamental  right  to  choose  whether  or  not 

to  abort.   It  is  far  less  certain  that  a  couple  would  have  a 

similar  right  to  make  the  implantation  decision.   Although 

such  a  right  might  conceivably  be  acknowledged  if  a  fundamental 

right  to  utilize  IVF  were  established,  the  implantation 

decision  would  appear,  on  the  surface  at  least,  to  be  not 

unlike  the  myriad  of  decisions  that  are  traditionally  left 

to  the  professional  judgment  of  attending  physicians.   (2) 

To  the  extent  that  a  fundamental  right  to  make  each  decision 

exists,  would  such  a  regulation  constitute  an  impermissible 

interference  with  the  exercise  of  that  right?   The  regulation 

under  discussion  would  not,  of  course,  prohibit  an  individual 

from  making  such  decisions  when  the  IVF  procedure  has  been 

privately  funded.   It  would,  however,  require  an  individual 
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to  waive  that  right  as  a  condition  of  acceptance  of  govern- 

ment funding  of  the  IVF  procedure.   It  is  problematical 

whether  the  government  can  so  condition  acceptance  of  a 
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any  event,  that  a  court  would  require  specific  perfor- 

mance by  a  woman  who  had  agreed  to  abide  by  a  doctor's 

abortion  decision  and  then  changed  her  mind. 

b.    Record  keeping.   ELxisting  regulations 

on  fetal  experimentation  do  not  address  matters  of  record 

keeping  concerning  the  subjects  of  research.   The  imposition 

of  a  record  keeping  requirement  would  pose  a  significant 

question  of  whether  such  records  should  be  sealed  or  other- 

wise kept  from  public  access  or  even  access  by  other  parties 

involved.   In  this  connection,  states  that  have  imposed 

record  keeping  requirements  in  the  analogous  artificial 

insemination  area  have  required  that  all  records  be  filed 

with  prescribed  state  agencies  and  not  be  made  available  for 

83_/ 

inspection  
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III.   Constitutional  Limitations  On  Governmental  Prohibition 
Or  Regulation  Of  IVF  Research  Where  The  Procedure  Is 
Not  Intended  Or  Likely  To  Produce  Live  Birth.   

Although  IVF  has  been  successful  in  at  least  two 

reported  instances  of  live  births,  it  appears  that  research 

dedicated  to  improving  existing  IVF  procedures  and  to  deve- 

loping alternatives  to  them  will  continue.     Other  areas 

of  research  may  also  employ  IVF.   Accordingly,  HEW  is  con- 

cerned not  only  with  the  funding  and  delivery  of  IVF  care 

intended  in  each  case  to  produce  children,  but  also  with 

the  funding  and  performance  of  IVF  research  or  experimenta- 

tion. 

As  discussed  in  the  preceding  Section,  HEW  has 

broad  latitude  to  refuse  to  fund  a  given  practice  or  pro- 

ject.  If  HEW  were  to  refuse  to  fund  any  IVF  research,  that 

decision  might  well  be  upheld  simply  on  the  basis  of  HEW' s 

conclusion  that  other  areas  of  research  are  more  deserving 

of  federal  funding.   Nevertheless,  in  assessing  whether  or 

not  to  fund  IVF  research,  HEW  should  be  aware  of  various 

rights  that  might  be  asserted  in  connection  with  participation 

in  such  research. 

In  addition,  although  no  state  has  enacted  a 

statute  specifically  prohibiting  or  restricting  IVF  research 

or  experimentation  as  such,  it  is  conceivable  that  a  state 

might  decide  to  do  so  in  the  future.   If  a  substantial 
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number  of  states  were  to  enact  such  statutes,  they  would 

significantly  interfere  with  possible  HEW  research  programs, 

at  least  until  such  time  as  their  constitutionality  was 

tested. 

Accordingly,  this  Section  of  the  Memorandiim  dis- 

cusses the  constitutional  implications  of  measures  prohibit- 

ing or  restricting  IVF  in  three  conceptually  distinguishable 

research  situations: 

(1)  Research  that  is  conducted  wholly  ex  utero. 

(2)  Research  that  includes  implantation  solely 

for  experimental  purposes  and  with  no 

intention  of  a  resulting  childbirth. 

(3)  Research  that  includes  implantation  with  some 

85^/ 

hope  for  birth. 

This  is  not  to  suggest  that  these  three  research  situations 

may  not  occur  at  the  same  time,  and  at  the  same  time  that 

IVF  procedures  are  used  with  the  intent  and  expectation 

of  regularly  producing  births.   For  example,  while 

some  IVF  procedures  may  be  developed  to  the  stage  of 

reliably  producing  live  births,  researchers  might  wish  to 

attempt  alternative  but  unproven  methods  of  blastocyst 

implantation. 

Even  if  the  Constitution  were  interpreted  to 

require  a  state  to  permit  at  least  some  individuals  —  such 
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as  the  married  couple  in  Hypothetical  No.  1  —  to  utilize 

non-experimental  IVF  procedures  in  order  to  beget  children, 

it  is  not  at  all  certain  that  the  Constitution  would  also 

be  deemed  to  require  a  state  to  permit  IVF  research.   The 

courts,  of  course,  have  never  considered  this  question. 

Thus,  as  in  the  case  of  the  constitutional  limitations  on 

governmental  restrictions  of  non-axperimental  IVF  procedures, 

it  is  not  possible  to  reach  any  definitive  conclusions  about 

governmental  authority  to  prohibit  or  restrict  IVF  research. 

It  is  possible,  however,  to  outline  the  constitutional 

issues  that  are  most  likely  to  be  raised  in  connection  with 

an  adjudication  of  the  validity  of  the  exercise  of  such 

authority. 

A.    Constitutional  Issues  Regarding  A  Refusal 
To  Fund  Or  A  Prohibition  Against  IVF 
Research  Conducted  Wholly  Ex  Utero.   

Various  kinds  of  research  can  be  envisioned  that 

could  involve  IVF  procedures  conducted  wholly  ex  utero.   For 

example,  research  regarding  optimum  conditions  for  blastocyst 

culture  and  development  might  be  carried  out  without  any 

intent  to  implant  such  blastocysts  for  childbearing  purposes. 

Experiments  might  be  designed  involving  blastocyst  culture 

in  vitro  for  purposes  wholly  unrelated  to  reproduction 

research,  such  as  testing  drugs  for  human  tissue  toxicity. 
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Or  experiments  might  be  conducted  to  perfect  the  development 

of  an  artificial  \vomb. 

In  analyzing  the  constitutionality  of  a  govern- 

mental prohibition  on  such  research,  it  is  necessary  again 

to  consider  whether  the  prohibition  would  infringe  on  any 

fundamental  rights  and  whether  the  governmental  justifica- 

tion for  the  prohibition  is  likely  to  be  deemed  sufficiently 

strong  to  support  its  constitutionality. 

1.    The  Argument  That  Such  Research  Is 
Constitutionally  Protected  Qua  Research. 

The  National  Commission  for  the  Protection  of 

Human  Subjects  of  Biomedical  and  Behavioral  Research  has 

expressed  the  view  that  "there  is  good  reason  to  believe 

that  if  a  case  arose,  the  Supreme  Court  would  recognize  a 

86/ 

First  Amendment  'right  to  research,'"      This  view  is 

iZ/ 

supported  by  some  legal  commentary,     but  it  has  not  been 

tested  in  the  Supreme  Court.   Proponents  of  the  view  that 

such  a  right  to  participate  in  research  is  embodied  in  the 

First  Amendment  rely  largely  on  analogy  to  cases  indicating 

that  journalists  have  a  constitutionally  protected  right  to 
88/ 

gather  news. 

It  is  not  at  all  clear,  however,  that  a  researcher 

could  assert  a  fundamental  right  to  perform  IVF  research  that 
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would  prevail  against  a  prohibition  on  such  research 

enacted  not  as  a  device  to  censor  scientific  inquiry  as 

such,  but  to  prohibit  as  socially  undesirable  conduct  all 

IVF  manipulation  (regardless  of  its  purpose) .   In 

explaining  its  concept  of  what  would  be  encompassed 

within  a  "right  to  research,"  the  National  Commission  emphasized 

the  limited  scope  of  the  putative  "right."   It  was  the 

Commission's  view  that  although  the  government  would  not  be 

able  to  restrict  or  regulate  research  "on  the  basis  of  the 

ideas  or  knowledge  sought,"  it  would  nevertheless  be  entitled 

to  regulate  such  research 

on  the  basis  of  the  manner  in  which  the 
research  is  carried  out.   Thus,  the  state 

may  not  interfere  with  the  researcher's choice  of  the  end  or  topic  of  research, 
but  it  may  regulate  only  the  methods  used 
in  the  research,  in  order  to  protect  in- 

terests in  health,  order  and  safety  with 
which  unrestricted  research  might  conflict. 
Such  restrictions  are  valid  if  they  are 

reasonably  related  to  protection  of  non- 
speech  interests  and  are  not  so  vague  and 
over  broad  that  they  chill  the  exercise 
of  protected  speech.   Thus,  the  state  may 
restrict  research  methods  to  protect  the 
health  or  autonomy  of  subjects,  or  the 
safety  of  the  surrounding  community,  even 
if,  in  some  instances,  the  restrictions 
prevent  the  research  altogether.  89/ 

This  analysis  appears  to  be  in  accord  with  tradi- 
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do  not  aopear  to  recognize  a  special  press  right  to  access 

91/ 

to  events  that  the  public  may  not  witness.      Similarly,  it 

is  reasonable  to  conclude  that  researchers  have  no  special 

right  to  participate  in  procedures  designed  to  advance 

scientific  knowledge  if  participation  in  such  procedures 

would  be  prohibited  to  laymen  on  legitimate  public  policy 92/ 

grounds.      Moreover,  neither  the  principles  established 

in  the  newsgathering  cases,  nor  other  established  principles, 

appear  to  support  an  argument  that  a  prohibition  against 

certain  methods  of  experimentation  (or  other  conduct)  must 

be  specially  justified  by  a  compelling  governmental  interest 

simply  because  an  individual  wishes  to  participate  in  the 

93/ 

activity  as  an  incident  to  an  exercise  of  free  speech  rights. 

In  this  light  it  seems  likely  that  a  potential  IVF 

researcher  or  potential  IVF  research  participants  could  not 

successfully  assert  a  "fundamental"  First  Amendment  interest 

in  ex  utero  IVF  research  that  could  be  outweighed  only  by  a 

compelling  governmental  prohibition  against  such  research  — 

at  least  if  the  governmental  prohibition  were  directed  not 

against  the  development  or  reporting  of  scientific  knowledge 

as  such,  but  against  the  formation,  manipulation,  and  des- 

truction of  blastocysts. 
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2.    The  Argument  That  Individuals  Are 
Entitled  To  Make  Their  Own  Private 
Decisions,  Without  Governmental 
Interference,  About  Whether  To 
Participate  In  Such  Research.   

Even  if  there  is  no  constitutionally  protected 

fundamental  interest  to  perform  or  participate  in  ex  utero 

IVF  research  qua  research,  the  donors  of  the  reproductive 

cells  used  in  such  experiments  might  contend  that  they  have 

a  constitutionally  protected  fundamental  privacy  right  to 

control  the  use  and  manipulation  of  their  own  reproductive 

materials.   And  they  might  further  contend  that  this  right 

entitles  them  to  participate  in  such  research  without 

interference  from  the  government  in  the  absence  of  a  con- 

trary compelling  governmental  interest. 

In  Roe  V.  Wade,  the  Supreme  Court  recognized  that 

the  Fourteenth  Amendment  includes  a  "concept  of  personal 

liberty  and  [restriction]  upon  state  action"  that  is  "broad 

enough  to  encompass  a  woman's  decision  whether  or  not  to 

94/ 

terminate  
her  pregnancy."     

It  might  be  argued  that  if 

women  have  a  constitutionally  protected  fundamental  right  to 

abort,  even  though  that  right  entails  the  destruction  of  a 

fetus,  then  women  and  men  must  also  possess  a  constitution- 

ally protected  fundamental  right  to  dedicate  the  use  of 

their  reproductive  cells  to  IVF  research. 
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It  is  doubtful,  however,  that  a  court  would  adopt 

the  argument  that  an  individual  possesses  a  constitutionally 

protected  right  to  dedicate  his  reproductive  cells  to  IVF 

research  (or  to  use  them  in  any  way  other  than  to  beget 

children) .   The  privacy  interests  protected  in  Roe  and 

in  other  privacy  cases  concern  matters  of  substantial  and 

tangible  impact  on  the  individuals  asserting  those  interests. 

Critical  to  the  holding  in  Roe,  for  example,  was  the  fact 

that  only  by  aborting  may  a  woman  avoid  the  burdens  of  prea- 
95/ 

nancy  on  herself.      
By  contrast,  

women  and  men  donating 

reproductive  cells  for  ex  utero  IVF  research  have  no  similar 

interest.   Moreover,  after  their  reproductive  material 

has  been  donated  for  research  purposes,  the  donors  have  no 

significant  relationship  with  the  research  materials  that 

relates  to  any  procreative  desires,  to  any  decision  of 

theirs  to  bear  or  beget  children,  to  any  right  to  the  privacy 

of  their  marriage,  or  to  any  other  similar  interest. 

For  this  reason.  Roe  and  the  other  privacy  cases 

seem  largely  inapposite.   When  donation  of  reproductive 

material  is  made  to  research,  the  participants  in  the 

research  are  acting  outside  the  areas  of  privacy  addressed 

in  those  cases.   And  even  if  the  use  of  reproductive  materials 

in  the  procreative  context  may  ordinarily  be  beyond  govern- 

mental interference,  it  can  be  strongly  argued  that  outside 
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that  context  the  constitutionally  protected  fundamental 

privacy  interest  in  such  control  no  longer  applies. 

Potential  IVF  research  participants  might,  of 

course,  contend  that  at  least  some  IVF  research  is  integral 

to  perfecting  techniques  for  child  bearing  purposes.   But 

even  if  those,  or  other,  individuals  may  have  a  constitution- 

ally protected  fundamental  right  to  bear  children  through 

IVF  (were  it  to  be  perfected) ,  it  does  not  necessarily 

follow  that  they  would  have  a  procreation,  bear  or  beget,  or 

marital  privacy  right  to  participate  in  experimentation 

97_/ 

aimed  
at  perfecting  

that  technique. 
3.    Governmental  Interests  Supporting  A 

Refusal  To  Fund  Or  A  Prohibition  Against 
IVF  Research.   

The  foregoing  discussion  suggests  that  a  strong 

possibility  exists  that  no  constitutionally  protected 

interest  in  ex  utero  IVF  research  could  be  advanced  that 

could  be  prohibited  only  on  a  showing  of  a  compelling  govern- 
98/ 

mental  interest.    
If  this  is  so,  then  any  rational  

public 

interest  that  may  be  advanced  in  support  of  a  refusal  to  fund, 

or  a  prohibition  against,  IVF  research  would  be  sufficient  to 

sustain  the  constitutionality  of  such  a  provision. 

In  the  case  of  a  governmental  refusal  merely  to 

fund  IVF  research,  this  constitutional  test  of  rationality 

may  well  be  satisfied  simply  by  a  reasonable  administrative 
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determination  that  other  research  would  be  more  useful  to 

the  government.   In  addition,  at  least  two  of  the  general 

governmental  interests  that  might  be  advanced  in  support  of 

a  state  prohibition  against  the  use  of  IVF  for  procreation 

may  also  be  advanced  to  support  a  governmental  prohibition 

against  IVF  research,  or  a  governmental  refusal  to  fund  IVF 

research. 

First,  the  government  might  assert  thet  ex  utero 

research  poses  a  threat  to  donors  of  reproductive  materials, 

particularly  women,  and  thus  that  safety  interests  justify  a 

prohibition  on  such  research.   However,  if  laparoscopy  is 

in  fact  a  "routine"  procedure  and  if  researchers  could  solicit 

ova  donors  who  would  otherwise  be  undergoing  laparoscopy  or 

related  procedures,  thus  minimizing  the  intrusion  and  atten- 

dant risk  of  the  donation  process,  a  court  might  conclude 

that  a  state's  interest  in  prohibiting  ex  utero  IVF  research 

99/ 

on  safety  grounds  
is  very  slight. 

Second,  the  government  might  justify  a  refusal  to 

fund  IVF  research  or  a  prohibition  against  IVF  research  on 

the  ground  that  manipulation  of  reproductive  tissues  in 

vitro  is  inconsistent  with  the  dignity  that  should  be 

afforded  potential  human  life  forms.   A  variety  of  govern- 

mental interests  might  fit  within  this  description.   The 
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government  might  advance  the  view  that  any  kind  of  ex 

utero  manipulation  of  reproductive  materials  is  unacceptable. 

Alternatively,  the  government  might  assert  that  IVF  research 

is  improper  not  because  of  the  manipulation  of  reproductive 

materials  as  such,  but  because  potential  life  is  artificially 
100/ 

created  with  the  intention  to  destroy  it.       Still  other 

justifications  might  be  advanced  in  connection  with  parti- 

cular research  projects.   For  example,  the  government  might 

assert  that  it  has  an  interest  in  prohibiting  IVF  research 

methods  that  include  eugenic  screening  or  recombination  of 

human  genes  as  inconsistent  with  human  dignity,  even  while 

permitting  other  kinds  of  IVF  research..  While  it  is  far 

from  certaxn  that  such  interests  would  constitute  compelling 

governmental  interests  sufficient  to  justify  an  infringement 

of  a  constitutionally  protected  fundamental  right,  for  the 

reasons  discussed  in  Section  II  they  would  appear  to  satisfy 

the  rational  basis  test. 

B.    Constitutional  Issues  Regarding  A  Refusal  To 
Fund  Or  A  Prohibition  Against  IVF  Research 
Involving  Implantation,  But  With  The  Design 
Not  To  Produce  A  Child.   

IVF  research  might  also  include  experimentation 

in  which  a  blastocyst  is  cultured  in  vitro  and  implanted, 

but  with  no  intention  to  permit  the  blastocyst  to  develop 
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into  a  viable  fetus.   In  such  cases,  it  might  be  expected 

that  the  fetus  or  blastocyst  will  expire  naturally.   It 

might  also  be  planned  in  advance  to  abort  the  blastocyst  or 

fetus.   As  with  wholly  ex  utero  IVF  research,  such  research 

may  be  undertaken  to  perfect  IVF  reproduction  techniques, 

or  to  study  other  phenomena,  e.g. ,  drug  toxicity. 

A  constitutional  challenge  to  a  prohibition 

against  such  research  (or  a  refusal  to  fund  it)  would  raise 

many  of  the  same  arguments  and  responses  already  considered 

in  appraising  the  constitutionality  of  similar  measures 

regarding  wholly  ex  utero  IVF  research.   For  example,  the 

arguments  that  might  be  advanced  in  claiming  that  such 

research  is  entitled  to  special  First  Amendment  protection 

qua  research  appear  identical  to  the  concerns  and  argum.ents 

addressed  in  connection  with  ex  utero  research.   They  are 

accordingly  unlikely  to  be  successful.   In  addition,  as  in 

the  case  of  ex  utero  research,  it  seems  unlikely  that  the 

argument  in  favor  of  the  existence  of  a  constitutionally 

protected  fundamental  right  to  participate  in  such  IVF 

research  could  be  supported  by  the  existing  precedent  deal- 

ing with  procreation,  bearing  or  begetting  children,  or 

marital  privacy.   When  it  is  certain  that  no  child  will 

result  from  the  research  —  because  it  is  certain  either 
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that  the  fetus  could  not  survive  or  that  the  woman  carrying 

the  fetus  will  abort  --  then  these  privacy  concerns  seem 101/ 

inapplicable. 

It  is  true,  of  course,  that  implantation  of  a 

blastocyst  is  a  more  personal  and  substantial  undertaking  by 

a  woman  than  mere  ova  donation  for  ex  utero  manipulation. 

But  such  participation  may  still  not  be  considered  an  event 

of  the  sort  attended  with  traditional  expectations  of  privacy 102/ 

and  autonomy.      Rather,  these  procedures  may  be  regarded 

as  more  closely  akin  to  participation  in  routine  medical 

experiments  of  the  sort  that  have  long  been  considered 
103/ 

properly  subject  to  government  regulation. 

Indeed,  the  fact  that  implantation  is  involved  may 

strengthen  governmental  interests  in  restricting  such  re- 

search.  Implantation  and  gestation  bring  additional  risks 

to  the  experimental  procedure,  and  the  governmental  interest 

in  protecting  safety  would  appear  to  be  accordingly  greater. 

The  same  health  and  moral  interests  that  can  be  advanced  in 

prohibiting  socially  unacceptable  forms  of  employment,  such 

as,  perhaps,  surrogate  gestation  of  an  IVF  fetus,  mignt 

well  be  advanced  to  proscribe  employment  of  participants 

in  IVF  implantation  research.   Finally,  to  the  extent  that 

an  implanted  blastocyst  may  have  a  greater  life  potential  or 

104/ 

entitlement  to  dignified  treatment  than  an  unimplanted  one, 

the  governmental  interests  in  protecting  the  dignity  of 

of  potential  human  life  may  be  greater  in  IVF  research 
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involving  implantation.   Accordingly,  a  court  might  well 

consider  a  governmental  restriction  on  IVF  research  involv- 

ing implantation  to  be  rationally  justified  even  if  the 

government  did  not  impose  similar  measures  regarding  ex 

utero  IVF  research. 

IVF  research  that  involves  implantation  does, 

however,  give  rise  to  one  additional  constitutional  consi- 

deration:  Would  a  prohibition  against  such  IVF  research 

unconstitutionally  interfere  with  a  woman's  exercising  her 

right  to  an  abortion?   Although  the  matter  is  far  from 

certain,  the  rights  established  in  the  abortion  decisions 

would  not  appear  to  be  violated  by  a  prohibition  on  research 

that  includes  implantation  of  a  blastocyst.   Roe  v.  Wade 

establishes  a  woman's  right  to  decide  free  of  unwarranted 

governmental  interference  whether  to  terminate  a  pregnancy. 

In  essence,  the  decision  gives  a  woman  absolute  discretion 

to  abort  during  the  first  two  trimesters.   It  seems  clear 

that  it  would  be  impermissible  for  a  state  to  inquire  into 

the  motivation  for  such  an  abortion.   But  this  is  not  to 

say  that  the  Constitution  similarly  precludes  restrictions 

on  the  initiation  of  certain  types  of  pregnancies  simply 

because  a  woman  might  have  an  unfettered  right  to  terminate 

the  pregnancy  once  conception  has  occurred. 
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C.  Constitutional  Issues  Regarding  A  Refusal 
To  Fund  Or  A  Prohibition  Against  Research 
Involving  Implantation  V7ith  The  Hope  Of 
Childbirth.   

Somewhat  different  considerations  are  applicable 

in  IVF  research  procedures  in  which  there  is  a  hope  that  a 

child  will  be  born.   As  in  the  other  IVF  research  situations, 

it  would  not  appear  that  any  constitutionally  protected 

fundamental  interest  in  participating  in  research  qua  research 

could  be  asserted.   However,  where  childbirth  is  hoped  for, 

the  arguably  fundamental  interests  identified  in  Section  II 

regarding  procreation,  bearing  or  begetting  children,  and 

marital  privacy,  would  in  all  likelihood  come  into  play. 

As  previously  discussed,  at  least  in  certain 

circiomstances  there  may  be  a  constitutionally  protected 

fundamental  right  to  use  IVF  procedures  to  conceive  and  bear 

children.   The  reasons  in  favor  of  identifying  such  a  funda- 

mental right  arguably  have  only  an  attenuated  force,  however, 

if,  because  of  the  experimental  nature  of  the  procedure,  or 

for  other  reasons,  the  likelihood  of  success  in  producing  a 105/ 

child  is  not  great. 

The  presence  of  a  significant  risk  that  a  child 

would  be  naturally  aborted,  or  that  a  child  might  be  damaged 

as  a  result  of  IVF  conception  or  implantation,  or  that  the 

mother  may  be  injured  as  a  result  of  the  IVF  research  proce- 

dure, would  also  suggest  that  there  may  be  a  comparatively 
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strong  governmental  interest  in  restricting  such  experi- 

mental procedures  on  safety  grounds.   Moreover,  the  govern- 

ment might  advance  an  interest  in  preserving  the  dignity  of 

potential  human  life  that  applies  more  strongly  in  the  case 

of  restricting  experimental  IVF  procedures  even  if  it  is 

intended  for  those  procedures  to  produce  a  child.   Whether 

such  interests  might  be  considered  sufficiently  compelling 

to  justify  a  complete  prohibition  against  use  of  experi- 

mental IVF  procedures  (or  certain  of  them)  could  only  be 

determined  after  an  appraisal  of  precisely  how  risky  and 

"experimental"  the  procedure  might  be,  and  the  kind  of 

106/ 

manipulation  that  it  might  involve. 

D.    Additional  Regulatory  Considerations. 

1.    Safety  Restrictions  And  Restrictions 
To  Protect  The  Dignity  Of  Potential 
Human  Life.   

Rather  than  seeking  to  prohibit  all  IVF  research 

that  involves  the  formation,  manipulation,  and  destruction  of 

blastocysts,  the  government  might  seek  to  impose  restrictions 

that  merely  control  the  conditions  under  which  IVF  research 

may  be  carried  out.   Similarly,  HEV7  might  wish  to  condition 

its  funding  of  IVF  research  on  adherence  to  some  such  res- 

trictions. 

It  is  quite  likely,  for  example,  that  a  state  (or 

HEW)  may  seek  to  impose  safety  standards  in  connection  with 

the  IVF  research  it  permits  (or  funds) ,  or  to  impose  standards 
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to  protect  the  dignity  of  potential  human  life.   Such 

restrictions  will  in  all  likelihood  be  sustained  against 

constitutional  attack  if  they  are  reasonable,  and  if  they  do 

not  infringe  on  any  constitutionally  protected  fundamental 

rights  to  pursue  IVF  research.   Accordingly,  reasonable 

safety  regulations,  or  regulations  to  protect  the  dignity 

of  potential  hioman  life,  that  place  conditions  on  research 

funded  by  HEW,  such  as  the  conditions  encompassed  in  the 

existing  HEW  regulations  regarding  fetal  research,  are  not 

likely  to  be  susceptible  to  successful  constitutional 107/ 

challenge. 

2.    Regulation  Of  The  Attending  Physician's 
Role  In  Implantation  And  Abortion  Decisions. 

Section  II  discussed  in  the  context  of  IVF  for 

childbearing  the  advisability  and  constitutionality  of 

regulatory  provisions  assigning  to  the  physician  the  autho- 

rity to  decide  whether  a  blastocyst  should  be  implanted  and 

whether  an  abortion  should  be  performed.   Similar  concerns 

may  arise  in  the  research  context. 

In  the  case  of  research  where  there  is  a  hope  for 

birth,  the  policy  and  constitutional  issues  appear  to  be 

similar  to  those  already  discussed  in  Section  II.   Differ- 

ences arise  in  the  case  of  research  where  birth  is  not 

intended.   In  that  case,  disputes  between  the  researcher  and 
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the  research  participants  regarding  the  desirability  of 

implantation  or  abortion  may  be  unlikely.   Ordinarily  it 

will  be  agreed  in  advance  among  the  parties  that  the  re- 

searcher should  be  in  charge  of  such  decisions,  and  the 

participants  will  have  no  special  stake  in  the  researcher's 

decision.   Nevertheless,  it  seems  clear  that  even  if  the 

researcher  did  not  propose  an  abortion,  a  woman  partici- 

pating in  IVF  implantation  research  could  not  constitution- 

ally be  precluded  from  deciding  to  abort.   It  seems  equally 

clear  that  the  researcher  could  not  constitutionally  be 

empowered  by  law  to  compel  an  unwilling  participant  to 

abort.   On  the  other  hand,  although  it  is  not  certain,  it 

seems  likely  that  the  decision  not  to  implant  could  consti- 

tutionally be  entrusted  solely  to  the  researcher  in  the  IVF 

research  context,  even  in  the  absence  of  a  compelling 

governmental  justification.   In  the  context  of  such  research, 

the  participants  appear  to  have  no  fundamental  procreative, 

bear  or  beget,  or  family  privacy  interest  in  implantation. 

3.    Regulations  Requiring  Consent  Of 
Donors  Or  Research  Participants. 

State  restrictions  on  IVF  research,  and  HEW  regu- 

lations regarding  IVF  research  funded  by  HEW,  may  require 

that  researchers  secure  the  consent  of  donors  of  reproductive 

materials  before  using  such  materials  in  research.   Such 

restrictions  could  clearly  be  sustained  against  constitutional 

challenge. 
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IV.   Tort  Liability  For  Injuries  Arising  From 
In  Vitro  Fertilization  Procedures.   

The  purpose  of  this  Section  is  to  discuss  the 

nature  and  extent  of  the  federal  government's  potential 

liability  in  tort  suits  for  damages  that  might  arise  in  the 

course  of  IVF  research  or  health  care  programs  conducted  by 

HEW,  funded  by  HEW  grants  or  contracts,  or  subject  to  Medicaid 108/ 

reimbursement. 

•Many  actions,  ranging  from  promulgation  of  regula- 

tions regarding  IVF  programs  to  treatment  of  an  individual 

patient  or  subject  by  a  physician  or  researcher,  potentially 

could  give  rise  to  tort  litigation  against  the  United  States. 

The  actual  risk  to  the  government  of  such  litigation  will 

depend  on  the  resolution  of  two  threshold  questions.   The 

first  is  whether  suit  is  barred  by  the  doctrine  of  sovereign 

immunity  —  a  jurisdictional  issue  to  be  resolved  under 
109/ 

federal  statutes  and  federal  case  law.      The  second  is 

whether,  assuming  suit  is  not  so  barred,  there  is  presented 
110/ 

a  substantive  cause  of  action  valid  under  state  law. 

A.    Sovereign  Immunity. 

Under  the  doctrine  of  sovereign  immunity,  the 
111/ 

United  States  may  not  be  sued  without  its  consent.      The 112/ 

Federal  Tort  Claims  Act  (FTCA) ,     provides  such  consent 

in  some  but  not  all  tort  suits.   Under  the  FTCA,  the  United 
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States  is  liable  for  the  "negligent  or  wrongful"  acts  or 

omissions  of  its  "employees"  acting  within  the  scope  of 

their  office  or  employment  "in  the  same  manner  and  to  the 

same  extent"  as  a  private  individual  would  be  under  the  law 
113/ 

of  the  place  where  the  tort  occurs.      As  construed  by  the 

Supreme  Court,  the  FTCA  permits  suits  based  on  the  negligent 

or  intentionally  wrongful  conduct  of  government  employees 

but  does  not  authorize  suits  based  on  a  theory  of  strict  or 114/ 

absolute  liability.      In  addition,  the  FTCA  contains  a 

number  of  exemptions  from  the  Act's  general  waiver  of 

sovereign  immunity.   The  exemptions  that  appear  most  rele- 

vant to  cases  likely  to  arise  from  IVF  programs  include 

suits  based  on  the  performance  of  discretionary  functions  or 

duties  and  claims  arising  from  certain  specified  torts 

including  assault,  battery,  misrepresentation,  and  inter- 
115/ 

ference  with  contract  rights.       Thus,  in  order  to  avoid 

the  bar  of  immunity  a  suit  brought  under  the  FTCA  must  be 

based  on  negligence  or  "some  form  of  'misfeasance  or  non- 116/ 

feasance'"     by  a  government  employee,  but  cannot  be  based 

on  a  discretionary  function  or  on  an  action  falling  within 

the  other  specified  exceptions. 

^Vhat  follows  is  an  analysis  of  the  principal 

provisions  of  the  FTCA  as  they  would  probably  be  applied  in 

the  context  of  IVF. 
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1.    The  Requirenent  That  The  Tortfeasor  Be  An 

"Employee"  Of  The  Federal  Government.   

Under  the  FTCA,  the  government  is  liable  only  for 
117/ 

the  negligence  of  its  "employees."      The  FTCA  defines  the 

term  "employee"  to  include  officers  or  employees  of  federal 118/ 

agencies.     Federal  agencies  in  turn  include 

the  executive  departments,  the  military 
departments,  independent  establishments 
of  the  United  States,  and  corporations 
primarily  acting  as  instrumentalities 
or  agencies  of  the  United  States  but  [do] 
not  include  any  contractor  with  the  United 
States.   28  U.S.C.  §  2671. 

Obviously,  HEW  is  a  federal  agency,  and  its  employees, 

ranging  from  the  Secretary  to  administrators,  physicians, 

and  researchers,  thus  meet  the  initial  definitional  require- 

ment of  the  FTCA. 

In  contrast,  administrators,  physicians,  or 

researchers  employed  by  state,  local,  or  private  hospitals 

or  research  institutions  that  may  receive  HEW  grants  or 

contracts  for  IVF  programs  would  probably  not  be  considered 

"employees"  of  the  federal  government  for  FTCA  purposes. 

However,  to  the  extent  that  HEW  might  control  the  day-to-day 

operations  of  an  IVF  program  grantee  or  contractor  by  regula- 

tion or  otherwise,  a  court  might  find  a  sufficient  "employment" 

nexus  between  the  federal  government  and  the  grantee  or 

contractor  to  justify  holding  the  federal  government  respon- 

119/ 

sible  for  the  negligent  operation  of  the  program. 
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Finally,  it  appears  that  the  federal  government 

would  not  be  held  to  have  consented  to  suits  based  on  the 

negligence  of  physicians  who  may  provide  IVF  services  reim- 

bursable by  Medicaid.   The  federal  government  is  even  less 

involved  with  the  day-to-day  provision  of  services  reimbursed 

by  Medicaid  than  it  is  with  the  daily  operation  of  grant  or 120/ 

contract  programs. 

2.    The  "Discretionary  Function"  Exception 
To  The  Federal  Tort  Claims  Act.   

It  remains  to  be  seen  whether  suits  based  on 

negligent  decisions  or  actions  by  HEW  officers  or  employees 

would  be  barred  by  the  discretionary  function  exception. 

Under  the  FTCA,  sovereign  immunity  is  not  waived  and,  there- 

fore, the  government  may  not  be  liable,  if  the  acts  or 

omissions  on  which  a  claim  is  based  are  within  the  "discre- 

tionary function  or  duty"  of  a  federal  agency  or  federal 121/ 

employee. 

The  Supreme  Court  has  given  a  broad  interpretation 

to  the  discretionary  function  exception  to  the  FTCA.   In 

Dalehite  v.  United  States,  346  U.S.  15  (1953),  plaintiffs 

sought  to  recover  against  the  United  States  for  a  death 

resulting  from  the  explosion  of  fertilizer  stored  for  use  in 

a  federal  foreign  aid  program.   The  decision  to  manufacture 

the  fertilizer  had  been  made  at  the  Cabinet  level,  and  the 
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official  appointed  to  administer  the  program  had  adopted  a 

122/ 

plan  that  contained  particular  manufacturing  
specifications. 

The  Court  held  that  the  discretionary  function 

exception  barred  a  suit  alleging  negligence  in  the  decision 

to  initiate  the  fertilizer  program  as  a  whole  and  the  deci- 

sion to  embark  upon  the  program  without  undertaking  further 

experimentation  regarding  the  fertilizer's  explosiveness. 

The  Court  also  found  that  the  specific  acts  of  negligence 

charged  in  the  manufacture  of  the  fertilizer  —  all  of  which 

acts  were  performed  pursuant  to  the  administrative  specifica- 

tions —  fell  within  the  discretionary  function  exception. 

The  Court  explained  its  rationale  as  follows: 

It  is  unnecessary  to  define,  apart  from 
this  case,  precisely  where  discretion  ends. 
It  is  enough  to  hold,  as  we  do,  that  the 

'discretionary  function  or  duty'  that  cannot form  a  basis  for  suit  under  the  Tort  Claims 
Act  includes  more  than  the  initiation  of 
programs  and  activities.   It  also  includes 
determinations  made  by  executives  or  admini- 

strators in  establishing  plans,  specifications 
or  schedules  of  operations.   Where  there  is 
room,  for  policy  judgment  and  decision  there 
is  discretion.  123/ 

In  concluding  that  the  government's  formulation  of  manufac- 

turing specifications  was  entitled  to  immunity  from  suit, 

the  Court  focused  on  the  fact  that  this  activity  involved 

the  exercise  of  expert  judgment,  occurred  "at  a  planning 
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rather  than  operational  level,"  and  "involved  considerations 

124/ 

more  or  less  important  to  the  practicability"  of  the  program. 

As  one  court  has  observed,  if  the  Dalehite  opinion 

were  taken  literally  it  could  be  interpreted  to  immunize  a  very 

wide  range  of  decisionmaking: 

The  description  of  a  discretionary  function 
in  Dalehite  permits  the  interpretation  that 
any  federal  official  vested  with  decision- 

making power  is  thereby  invested  with  suffi- 
cient discretion  for  the  government  to 

withstand  suit  when  those  decisions  go  awry. 
Most  conscious  acts  of  any  person  whether  he 
works  for  the  government  or  not,  involve 
choice.   Unless  government  officials  (at  no 
matter  what  echelon)  make  their  choices  by 
flipping  coins,  their  acts  involve  discretion 
in  making  decisions.  125/ 

Subsequent  cases  have  not,  however,  construed  Dalehite  this 126/ 

broadly. 

While  some  federal  courts  have  focused  on  Dalehite ' s 

"planning-operational"  distinction  to  answer  whether  Section 
127/ 

2680(a)  bars  suit,     the  trend  appears  to  be  for  courts  to 

analyze  whether  particular  decisions  of  government  employees 

are  of  the  nature  and  quality  Congress  intended  to  put  beyond 

judicial  review  by  means  of  tort  suit  —  i.e. ,  whether  the 

128/ 

decisions  involve  the  formulation  of  basic  government  policy. 

As  one  court  explained: 



-  79  - 

The  discretionary  acts  sought  to 

be  exonerated  by  §  2680(a)  must  be  con- 
duct that  brings  to  bear  policy  judgments, 

the  balancing  of  a  risk-benefit  formulae. 
It  is  in  those  problem  areas  where  the 
public  imposes  upon  its  decision  makers 
both  a  duty  and  an  unrestrained  liberty 
to  consider  and  construct  a  solution, 
that  the  results  of  such  deliberations 
should  be  protected.   Otherwise  the  threat 
of  future  litigation  might  intimidate  the 
creativity  of  those  decision  makers  burdened 
with  the  duty  of  working  out  a  problem.  129/ 

In  accordance  with  this  approach,  courts  have  held 

that  the  Section  2680(a)  exemption  applies  to:   (1)  the 

decision  of  HEW  officials  not  to  issue  guidelines  for  steri- 
130/ 

lizations  performed  by  OEO  grantees;      (2)  the  decision  of 

the  Pesticides  Regulation  Division  of  the  Department  of 

Agriculture  that  the  labeling  of  a  mercury  fungicide  met  the 
131/ 

safety  requirements  of  the  applicable  statute;     and  (3) 

the  decision  of  the  Food  and  Drug  Administration,  pursuant 

to  the  statutory  requirement  for  FDA  approval  of  new  drug 
132/ 

applications,  that  "DES"  was  "safe  for  use." 

On  the  other  hand,  judgments  requiring  "professional 

expert  evaluation"  do  not  qualify  for  the  Section  2680(a) 
133/ 

exemption  on  that  ground  alone.     While  the  case  law  is  not 

uniform,  in  many  cases  based  on  actions  and  decisions  made 

by  government  physicians  in  the  course  of  providing  medical 

or  psychiatric  services,  the  federal  government  has  been 
134/ 

found  to  be  amenable  to  suit.     Liability  in  these  cases 
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rests  on  the  principle  enionciated  in  Indian  Towing  Co.  v. 

United  States,  350  U.S.  61,  69  (1955),  that  although  the 

government  need  not  undertake  a  particular  function,  once  it 

135/ 

does,  it  must  exercise  due  care  in  its  implementation. 

Finally,  courts  have  held  that  the  discretionary- 

function  exception  will  not  bar  suit  where  allegedly  negli- 

136/ 

gent  conduct  violates  an  administrative  regulation    intended 137/ 

to  protect  the  plaintiff.     Griffin  v.  United  States,  500 

F.2d  1059  (3d  Cir.  1974),  is  illustrative.   There  the  court 

found  that  the  decision  of  the  Food  and  Drug  Administration's 

Division  of  Biologic  Standards  to  release  a  production  lot  of 

polio  vaccine  did  not  fall  within  the  discretionary  function 

exception  because  the  Division's  decision  was  made  in  violation 
138/ 

of  HEW' s  own  regulations. 

Applying  the  principles  set  forth  above  to  the  IVF 

context,  it  would  appear  that  a  plaintiff  would  have  little 

likelihood  of  success  in  a  suit  that  alleged  that  the  Secretary 

of  HEW  was  negligent  in  his  decision  to  conduct,  fund,  or  pro- 

vide Medicaid  reimbursment  for  IVF  research  or  health  care 

programs  or  in  his  promulgation  of  regulations  governing  such 139/ 

programs.     A  plaintiff's  chances  of  success  in  avoiding  the 

bar  of  sovereign  immunity  would,  however,  be  better  if  his 

suit  were  based  on  the  negligence  of  subordinate  HEW  officers 

or  employees  who  had  designed  or  operated  a  particular  IVF 

research  or  health  care  program  in,  for  example,  the  National 
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Institutes  of  Health  or  a  Public  Health  Service  hospital. 

If  the  allegedly  negligent  conduct  of  the  HEW  administrators, 

physicians,  or  researchers  constitutes  a  violation  of  HEW 

regulations,  a  plaintiff  would  have  the  greatest  probability 140/ 

of  success. 

If,  on  the  other  hand,  the  alleged  negligence  did 

not  violate  departmental  regulations,  the  result  would  be 

more  problematical.   Were  it  to  be  asserted  that  a  particular 

program  was  negligently  formulated  (for  example,  if  a  research 

protocol  included  a  practice  or  procedure  that  turned  out  to 

be  unsafe  and  resulted  in  injury) ,  a  court  might,  citing 

Dalehite,  find  the  specific  plans  to  be  "planning  level" 

decisions  involving  judgments  as  to  the  "practicability"  of 141/ 

the  program.      Another  court,  however,  might  conclude  that 

the  decision  involved  was  more  scientific  than  legislative, 

did  not  constitute  the  formulation  of  basic  government 

policy,  and  simply  was  not  the  sort  of  decision  that  Congress 
142/ 

intended  to  protect. 

If  a  claim  were  advanced  that  an  individual  had 

been  injured  through  the  negligent  operation  of  a  particular 

program,  the  discretionary  function  exception  would  not 

likely  bar  suit.   The  decisions  made  by  researchers  or 

physicians  in  the  course  of  treating  individual  subjects  or 

patients  would  probably  be  held  to  fall  outside  the  scope 

of  the  discretionary  function  exemption  because  these  deci- 

sions resemble  those  ordinarily  made  by  physicians  in  the 



-  82  - 

course  of  medical  practice,  tend  to  involve  professional 

judgment  or  discretion  rather  than  the  setting  of  government 

policy,  and  reflect  the  government's  obligation  to  exercise 

due  care  in  performing  the  functions  it  has  chosen  to  under- 143/ 

take. 

3.    Other  Exceptions  To  The  Federal  Tort 
Claims  Act.   

Even  if  a  suit  were  not  barred  by  the  discretion- 

ary function  exception,  it  could  not  succeed  if  it  fell 

within  one  of  the  exceptions  listed  in  Section  2680(h)  of 

the  FTCA.   These  exceptions,  however,  would  not  likely 

provide  immunity  in  most  tort  cases  involving  the  treatment 

of  research  subjects  or  patients  particijfeting  in  IVF  pro- 

144/ 

grams  conducted  by  HEW  employees. 

One  exception  listed  in  Section  2680(h)  is  for 

claims  arising  from  battery.   While  some  forms  of  medical 
145/ 

malpractice  may  technically  constitute  that  tort.     Section 

233(e)  of  the  Public  Health  Service  Act,  42  U.S.C.  §  233(e), 

provides  that  the  FTCA's  battery  exception  does  not  apply 

to  the  negligent  performance  of  medical  or  surgical  proce- 

dures or  clinical  studies  or  investigations  performed  by 

Public  Health  Service  employees,  including  physicians  and 

researchers.   Thus,  under  this  section,  malpractice  cases 

presumably  could  be  brought  against  the  government  for  injuries 
146/ 

occurring  xn  HEW- run  IVF  programs.   

I 
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The  FTCA's  misrepresentation  exception  has  been 

construed  to  prevent  suits  based  on  either  negligent  or 147/ 

willful  misrepresentations.      Yet  even  though  medical  mal- 

practice cases  may  appear  to  rely  in  whole  or  in  part  on  mis- 

148/ 

representations,  they  tend  not  to  be  barred  by  this  exception. 

For  example,  courts  have  permitted  suits  involving  the  failure 

to  warn  a  patient  of  medical  risks  and  the  failure  to  provide 
149/ 

correct  diagnostic  information.      In  cases  such  as  these, 

the  gravamen  of  the  action  is  the  negligent  performance  of 

a  duty  owed  to  the  plaintiff  and  the  misrepresentation,  if 
150/ 

any,  constitutes  only  a  part  of  the  negligence.      It  is, 

therefore,  likely  that  similar  suits  involving  IVF  would  be 

found  to  be  beyond  the  reach  of  the  Section  2680(h)  exception. 

4.    Personal  Tort  Liability  Of  HEW 
Officers  And  Employees.   

While  the  foregoing  discussion  has  focused  on  the 

potential  tort  liability  of  the  government,  a  plaintiff  may 

attempt  to  hold  HEW  officers  or  employees  personally  liable 

for  tortious  acts  committed  in  connection  with  IVF  programs. 

Their  personal  liability,  however,  does  not  appear  to  be 

substantial. 

Administrators,  researchers,  and  physicians  em- 

ployed by  the  Public  Health  Service  are  protected  from 

liability  by  the  Public  Health  Service  Act  which  provides  in 

relevant  part  that: 
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The  remedy  against  the  United  States 
provided  by  [the  FTCA]  shall  be  exclusive  of 
any  other  civil  action  or  proceeding  by  reason 
of  the  same  subject-matter  against  the  [Public 
Health  Service]  officer  or  employee  (or  his 
estate)  whose  act  or  omission  gave  rise  to  the 
claim.   42  U.S.C.  §  233(a). 

This  section  appears  to  afford  protection  from  personal 

liability  if  the  FTCA  permits  suit  to  be  brought  against  the 151/ 

United  States.     Public  Health  Service  employees,  therefore, 

remain  amenable  to  suit  only  in  the  very  few  IVF-related 

situations  in  which  Section  2680(h)  would  preclude  suit 
152/ 

against  the  government. 

Moreover,  there  appears  to  be  little  risk  of  per- 

sonal liability  of  those  HEW  administrators,  including  the 

Secretary,  who  are  not  employed  by  the  Public  Health  Service 
153/ 

but  are  involved  with  IVF  orograms.     A  successful  suit  against 

154/ 

the  United  States  would  bar  claimants  from  suing  these  officers, 

and  the  government  in  all  likelihood  could  not  seek  indemnity 155/ 

from  them.      In  the  absence  of  recovery  against  the  govern- 

ment, high-level  HEW  officials  would  probably  not  be  subject 
to  liability  since,  for  reasons  similar  to  those  behind  the 

discretionary  function  exception  of  the  FTCA,  they  would 
156/ 

likely  be  found  immune  from  suit. 
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B,    Possible  Substantive  Causes  Of  Action. 

Assuming  that  the  FTCA  would  permit  certain  IVF- 

related  tort  suits  against  the  government  based  on  the 

negligence  of  HEW  administrators,  physicians,  or  researchers, 

a  complaint  would  additionally  have  to  state  a  valid  cause 

157/ 

of  action  under  the  law  of  the  state  where  the  tort  occurred. 

Some  of  the  suits  that  might  arise  in  the  context  of  IVF  fall 

within  the  commonly  understood  framework  of  ordinary  medical 
158/ 

malpractice  or  other  negligence  claims.      It  does  not 

appear  necessary  to  address  them  here.   Other  suits  may 

allege  causes  of  action  in  areas  of  tort  law  in  which  the 

parameters  of  liability  have  not  yet  been  clearly  defined. 

It  is  to  these  actions  that  the  Memorandum  now  turns. 

1.    Actions  On  Behalf  Of  The  Child. 

Under  some  circumstances,  suits  might  be  brought 

on  behalf  of  a  child  conceived  through  IVF  to  recover  for  an 

injury  that  occurred  prior  to  implantation  or  during  gesta- 159/ 

tion.       The  general  rule  is  that  an  action  may  be  brought 

on  behalf  of  a  child  for  the  consequences  of  prenatal 
160/ 

injuries  only  if  the  child  is  born  alive.      Traditionally, 

live  birth  occurs  when  a  fetus  has  left  its  mother's  body 

and  exhibits  life  signs  such  as  independent  breathing,  arm 
161/ 

or  leg  movement,  or  a  beating  heart. 
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There  is  some  question  whether  recovery  by  a 

fetus  who  has  been  born  alive  would  extend  to  pre-natal 
162/ 

injuries  sustained  before  it  became  "viable."      While 

recovery  has  been  limited  traditionally  to  post-viability 

injuries,  the  trend  has  been  for  courts  to  permit  suits  for 

163/ 

injuries  sustained  any  time  after  conception.      Indeed, 

at  least  one  court  has  allowed  a  plaintiff  to  recover  where 

the  tortious  conduct  occurred  several  years  before  concep- 164/ 

tion.      Thus,  while  no  suit  for  prenatal  injuries  involv- 

ing IVF  has  yet  been  brought,  there  is  some  legal  basis  for 

a  court  to  permit  recovery  for  injuries  inflicted  on  a 

blastocyst  prior  to  or  during  implantation,  provided,  of 

course,  that  the  fetus  developing  from  the  blastocyst  is 

born  alive. 

In  contrast  to  suits  for  pre-natal  injuries, 

"wrongful  life"  actions  might  be  brought  seeking  damages 

for  birth  itself  rather  than  for  injuries  inflicted  before 

birth.   In  these  cases  the  allegation  made  on  behalf  of 

the  child  is  in  effect  that  he  should  not  have  been  born  at 

all.   In  the  context  of  IVF,  a  "wrongful  life"  action  might 

arise  if  a  physician  negligently  advised  or  directed  the 

selection  of  defective  ova  or  semen  or  the  implantation 165/ 

of  a  defective  blastocyst. 
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Wrongful  life  suits  have  generally  not  been 166/ 

recognized  by  state  courts.      However,  one  appellate  court 

(albeit  not  the  highest  court  of  the  state)  recently  upheld 

a  wrongful  life  cause  of  action  brought  on  behalf  of  a  child 
167/ 

born  with  a  fatal  hereditary  kidney  disease.      In  that  case, 

the  parents'  first  child  had  died  of  the  disease,  and  they 

sought  medical  advice  regarding  the  likelihood  that  a  future 

child  would  be  afflicted.   The  defendant  doctors  inaccurately 

advised  the  parents  that  the  chances  of  recurrence  of  the 

disease  were  negligible.   Relying  on  the  advice,  the  parents 

had  a  second  child,  who  died  at  two  and  one  half  years  of 

age.   The  court  permitted  the  child's  claim  for  damages. 

2.    Actions  To  Redress  Injury  To  The  Parents. 

The  parents  of  an  IVF  child  might  seek  damages 

for  economic  loss  and  for  physical  and  emotional  suffering 

arising  from  IVF  procedures.   One  possible  kind  of  suit 

would  be  for  injuries  arising  from  destruction  of  the  blasto- 

cyst against  the  parents'  wishes.   In  Del  Zio  v.  Presbyterian 

Hospital,  1974  Civ.  3588  (S.D.N.Y.  1978),  prospective  parents 

sought  to  recover  for  their  pain  and  suffering  caused  by 

the  deliberate  destruction  of  an  unimplanted  blastocyst  by 

a  member  of  the  hospital  staff.   The  jury  returned  a  $50,000 
168/ 

verdict  in  favor  of  the  plaintiffs. 

Parents  might  also  bring  "wrongful  death"  actions 

to  recover  for  losses  suffered  by  them  as  a  result  of  the 
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169/ 

death  of  their  child.      While  all  states  permit  actions 

for  wrongful  death  caused  by  pre-natal  injuries  where  the 

death  occurs  after  a  live  birth,  many  also  allow  recovery 

for  the  wrongful  death  of  a  viable  fetus  that  is  not  born 170/ 

alive.      It  would  be  a  substantial  leap,  but  it  is  not 

inconceivable,  that  a  wrongful  death  cause  of  action  could 

be  extended  beyond  its  present  reach  to  permit  recovery 

for  wrongful  destruction  of  an  unimplanted  blastocyst. 

Indeed,  the  recovery  in  Del  Zio,  while  under  a  different 

legal  theory,  seems  to  have  served  the  same  purpose  as 

would  such  a  wrongful  death  remedy. 

Finally,  parents  may  seek  to  recover  in  an  action 

for  "wrongful  birth. "   Such  suits  might  arise  in  the  context 

of  IVF  under  circumstances  similar  to  those  discussed  regard- 

ing wrongful  life  suits  —  where  a  deformed  or  abnormal 

child  is  born  as  a  result  of  negligent  medical  advice  or 

decision  to  proceed  with  IVF. 

A  number  of  courts  have  recognized  that  the 

birth  of  a  child  can,  under  some  circumstances,  give 

rise  to  a  cause  of  action  by  the  parents  for  economic  loss 
171/ 

and/or  emotional  distress.      Such  cases  have  been  brought, 

for  example,  by  parents  of  a  child  born  after  the  failure  of 172/ 

a  sterilization  operation     or  after  the  negligent  fill- 

173/ 

mg  of  a  prescription  for  birth  control  pills.      xn  Park 
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V.  Chessin,  60  App.  Div.2d  80,  400  N.Y.S.2d  110  (1978),  in 

addition  to  the  wrongful  life  claim  of  the  child,  the  parents 

were  permitted  to  pursue  a  cause  of  action  to  recover  the 

cost  of  medical  care  and  support  required  during  the  child's 

short  lifetime.   Whether  parents  can  recover  damages  for 

emotional  distress  is  more  problematical.   In  Howard  v. 

Lecher,  53  App.  Div. 2d  420,  386  N.Y.S.2d  460  (1976),  the 

parents  of  a  child  with  a  fatal  genetic  disease  sued  the 

obstetrician  for  negligence  in  failing  to  discover  that  the 

parents  were  carriers  of  the  disease.   The  child  died  approxi- 

mately two  years  after  her  birth,  and  the  parents  sought 

damages  for  the  cost  of  her  hospital,  nursing,  and  funeral 

expenses  and  for  their  emotional  distress.   The  Court 

recognized  the  legitimacy  of  the  cause  of  action  except  for 

the  awarding  of  damages  for  emotional  stress. 

In  sum,  sovereign  immunity  does  not  protect  the 

government  from  facing  substantial  tort  liability  in  suits 

that  may  arise  in  the  context  of  IVF-related  programs  con- 

ducted by  HEW,  and  there  is  a  substantial  chance  that  at 

least  some  causes  of  action  that  may  be  brought  are  valid 

under  state  law. 
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Conclusion 

This  Memorandum  has  attempted  to  identify 

and  explore  the  significant  legal  questions  that  would  be 

raised  by  an  HEW  determination  to  support  or  to  refrain  from 

supporting  IVF  research  or  the  use  of  IVF  for  procreative 

ends.   The  Memorandum  has  summarized  the  status  of  existing 

federal  and  state  law  regarding  IVF;  it  has  assessed  whether 

and  to  what  extent  the  use  of  IVF  in  both  a  research  and 

procreative  context  may  be  constitutionally  prohibited, 

restricted  or  regulated;  and  finally,  it  has  outlined  the 

nature  and  extent  of  the  federal  government's  potential 

liability  in  tort  suits  for  damages  that  might  arise  in 

the  course  of  HEW  sponsored  IVF  programs.   We  trust  that 

the  Memorandum  will  be  of  assistance  to  the  Ethics 

Advisory  Board  and  to  others  involved  at  this  critical  stage 

of  the  decisionmaking  process. 
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1/   As  used  in  this  Memorandum,  the  term  "IVF"  encompasses, 
Tn  addition  to  the  fertilization  itself,  donation  of  semen 
and  extraction  of  ova,  development  of  blastocysts  in  the 
laboratory,  and  implantation  of  a  blastocyst  in  the  uterus. 

2/    See,  e.g. ,  42  U.S.C.  §§  241-242o,  248-254b,  300a  to 
300a-7,  300b  to  300b-5,  2001-2005f. 

V    See,  e.g. ,  42  U.S.C.  §§  241-242o. 

4/    See  42  U.S.C.  §§  1396  et  seq. 

In  theory,  funds  for  IVF  services  could  also  be 
available  for  Medicare  recipients,  but  such  a  prospect 
appears  unlikely  in  light  of  the  language  in  Title  XVIII 
of  the  Social  Security  Act,  42  U.S.C.  §§  1395  et  seq.,  the 
nature  of  the  covered  population  (i.e. ,  persons  over  65  and 
certain  recipients  of  disability  insurance  under  Title  II 

of  the  Social  Security  Act),  and  the  Medicare  Bureau's 
traditional  position  that  elective  family  planning  procedures 
are  not  services  covered  under  Title  XVIII. 

HEW  might  become  involved  with  IVF  in  contexts 
additional  to  those  already  enumerated.   The  Food  &  Drug 
Administration,  for  example,  might  regulate  the  manufacture 
and  use  of  drugs  and  devices  employed  in  IVF  procedures.   And 

of  course,  the  federal  government's  potential  involvement  in 
IVF-related  matters  extends  beyond  that  of  HEW.   Military 
and  Veterans  Administration  hospitals  could  provide  IVF 
services.   And  the  government  might,  through  contracts 
entered  into  with  insurance  underwriters  and  other  organiza- 

tions, provide  partial  payment  for  rVF  services  for  federal 
employees  and  their  families.   This  Memorandum  does  not  deal 
with  these  areas  of  potential  government  involvement  in  the 
IVF  process,  but  the  issues  addressed  may  have- some  relevance 
to  them . 
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5^/   HEW  s  current  appropriations  statute  provides  that  funds 
appropriated  to  HEW  may  not  be  used  to  perform  abortions 
except  in  circumstances  where  carrying  the  fetus  to  term 

would  endanger  the  life  of  the  mother  or  result  in  "severe 
or  long-lasting"  damage  to  her  physical  health  or  where  the 
mother  is  the  victim  of  promptly  reported  rape  or  incest. 
Pub.  L.  No.  95-480,  §  210,  92  Stat.  1567  (1978).   On  its 
face,  this  provision  does  not  appear  to  preclude  HEW  involve- 

ment in  IVF  projects  even  if  they  entail  the  discarding  of 
cultured,  unimplanted  blastocysts.   Additionally,  in  enact- 

ing the  statute  Congress  did  not  address  the  issues  raised 
by  IVF.   Furthermore,  the  statute  explicitly  excludes  from 

its  prohibitions  "drugs  or  devices  to  prevent  implantation 
of  the  fertilized  ovum.  ..."   Pub.  L.  No.  95-480,  §  210, 
92  Stat.  1567  (1978).   The  statute  would,  however,  appear  to 
preclude  the  use  of  HEW  funds  for  abortions  (not  otherwise 

meeting  the  statute's  standards)  involving  blastocysts  that 
were  formed  ex  utero  and  subsequently  implanted  in  a  woman's uterus. 

6_/   The  statutes  that  serve  as  authority  for  HEW  to  conduct, 
fund  or  reimburse  IVF  research  or  health  care  procedures  are 
phrased  in  general  terms  such  as  "medical  care,"  "family 
planning  services,"  and  "research  .  .  .  relating  to  physical 
.  .  .  diseases  and  impairments  of  man.  ..."   See  statutes 
cited  in  notes  2-4  supra. 

1/  These  general  provisions  are  codified  in  4  5  C.F.R.  §§ 
46.101-46.122,  46.301.  Note  that  the  regulations  in  Part  46 
of  4  5  C.F.R.  do  not  cover  any  health  care  programs.  HEW  may 
wish  to  promulgate  regulations  regarding  the  provision  of 
IVF  health  care  services  under  HEW-conducted  programs  and/or 
to  promulgate  regulations  specifying  the  circumstances  under 
which  IVF  procedures  are  reimbursable  under  Medicaid. 

£/    43  Fed.  Reg.  1759  (1978). 

9/    45  C.F.R.  §§  46.101-46.110. 

10/   39  Fed.  Reg.  30648  (1974).   The  resulting  fetal  research 
regulations,  adopted  one  year  later,  40  Fed.  Reg.  33528 
(1975),  are  codified  in  45  C.F.R.  §§  46.201-46.211,  46.301, 
subsequently  amended  in  part,  40  Fed.  Reg.  51638  (1975),  43 
Fed.  Reg.  1758  (1978)  . 

11/   In  addition  to  requiring  review  by  the  Ethics  Advisory 
Board,  the  fetal  research  regulations  set  out  the  duties  of 
Institutional  Review  Boards  in  connection  with  activities 
involving  IVF.   These  duties  also  apply  to  research  involving 
fetuses  or  pregnant  women.   45  C.F.R.  §  46.205. 
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12/   See  40  Fed.  Reg.  33527  (1975);  39  Fed.  Reg.  30650  (1974). 

13^/   45  C.F.R.  §  46.206(a)(1).   See  45  C.F.R.  §  46.201(a). 

14/  Because  in  1975  "biomedical  research  [was]  not  yet  near 
the  point  of  being  able  to  maintain  for  a  substantial  period 

the  non- implanted  product  of  in  vitro  fertilization,"  40  Fed. 
Reg.  33527  (1975) ,  HEW  saw  no  need  at  that  time  to  address 
the  matter  of  non- implanted  fetuses  in  the  fetal  research 
regulations.   The  regulations  do,  however,  apply  to  the 
product  of  IVF  after  it  is  implanted.   See  4  5  C.F.R.  § 
46.203(b),  (c). 

One  commentator  has  noted  that  the  fetal  research 

regulations  define  "pregnancy"  as  the  period  of  time  from 
confirmation  of  implantation  until  expulsion  or  extraction 
of  the  fetus,  and  has  asked:   ".  .  .by  excluding  from  the 
definition  of  pregnancy  the  area  between  conception  and 
implantation,  has  not  the  Commission  and  HEW  legitimated  in 
vitro  fertilization  by  defining  it  as  an  area  involving  the 
nonhuman?"   Horan,  Fetal  Experimentation  and  Federal  Regulation, 
22  Vill.  L.  Rev.  325,  327-28  fl977) . 

15/  For  example,  HEW  regulations  provide  that  nothing  in 
the  subpart  pertaining  to  research  involving  fetuses,  preg- 

nant women  and  in  vitro  fertilization  "shall  be  construed  as 
indicating  that  compliance  with  the  procedures  set  forth 
herein  will  in  any  way  render  inapplicable  pertinent  State 

or  local  laws  bearing  upon  activities  covered  by  this  subpart. " 45  C.F.R.  §  46.201(b) . 

16/  Alaska  Stat.  §  20.20.010  (1975);  Cal.  Civil  Code  §  7005 
(Deering  Supp.  1978);  Conn.  Gen.  Stat.  §  45-69f  to  69n  (Supp. 
1978);  Fla.  Stat.  §  142.11  (Supp.  1978);  Ga.  Code  §§  74-101.1, 
74-9904  (1973);  Kan.  Stat.  §  23-128  to  129  (1974);  La.  Civ. 
Code  Ann.  art.  188  (West  Supp.  1978);  Md.  [Estates  and  Trust] 
Code  Ann.  §  1-206  to  1-208  (1974);  Md.  Ann.  Code  a'rt.  43,  §  556E 
(Supp.  1978);  Mont.  Rev.  Codes  Ann.  §  61-306  (Supp. 
1977);  N.Y.  Dom.  Rel.  Law  §  73  (McKinney  1974);  N.C.  Gen. 
Stat.  §  49A-1  (1976);  Okla.  Stat.  tit.  10,  §§  551-553  (Supp. 
1977);  Or.  Rev.  Stat.  §§  109.239,  109.243,  109.247,  677.355 
677.360,  677.365,  677.370,  677.990  (1977);  Tenn.  Code  Ann. 
§  53-446  (Supp.  1977);  Tex.  Fam.  Code  Ann.  tit.  2,  §  12.03 
(Vernon  1975);  Va .  Code  §  64.1-7.1  (Cum.  Supp.  1978);  Wash. 
Rev.  Code  Ann.  §  26.26.050  (Supp.  1977);  Wvo.  Stat.  §  14-7-106 
(1977).   See  also  New  York  City  Health  Code  Art.  21. 
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17/   See,  e.g. ,  Ariz.  Rev.  Stat.  §§  36-2301  to  36-2303  (Supp. 
1977);  111.  Rev.  Stat.  ch.  38,  §§  81-21  to  81-35  (1977);  Ind. 
Code  §§  35-1-58.1  to  35-1-58.5-6  (1976);  Ky.  Rev.  Stat.  Ann. 
§  436.026  (Baldwin  1977);  La.  Rev.  Stat.  Ann.  14,  §§  87-88 
(West  1974  and  Supp.  1978);  Me.  Rev.  Stat.  tit.  22,  §§  1591- 
1595  (1978);  Mass.  Ann.  Laws  ch.  112,  §§  12J-S  (Michie/Law. 
Co-op  Cirai.  Supp.  1978);  Minn.  Stat.  Ann.  §§  145.411-145.423 
(West  1977);  Mo.  Rev.  Stat.  §§  188.010-188.085  (Vernon  Supp. 
1978);  Montana  Criminal  Code  of  1973,  Mont.  Rev.  Codes  Ann. 
§§  94-5-613  to  94-5-624  (Supp.  1977);  Neb.  Rev.  Stat.  §§ 
28-4,143  to  28-4,164  (1975);  N.D.  Cent.  Code  §§  14-02.1-01  to 
14-02.1-12,  14-02.2-01  to  14-02.2-02  (Supp.  1977);  Ohio  Rev. 
Code  Ann.  §§  2919.11-2919.14  (Page  1975);  Pa.  Stat.  Ann.  tit. 
35,  §§  6601-6608  (Purdon  1977);  S.D.  Compiled  Laws  Ann.  §§ 
34-23A-1  to  34-23A-21  (1977);  Utah  Code  Ann.  §§  76-7-301  to 
76-7-314  (1953);  Wyo.  Stat.  §§  35-6-115  (1977).   The  Uniform 
Anatomical  Gifts  Act,  adopted  in  pertinent  part  by  forty-eight 
states  and  the  District  of  Colximbia,  imposes  consent  require- 

ments for  research  on  dead  fetuses  and  stillborn  infants. 

18/  A  similar  question  arises  regarding  state  homicide 
statutes.   In  most  states,  these  laws  apply  only  to  fetuses 
that  are  born  alive.   In  other  states,  however,  such  laws 

are  said  to  apply  at  earlier  points  in  the  fetus'  existence, 
and  apparently  in  one  jurisdiction  they  may  apply  from  the 
moment  of  conception.   Wilson,  A  Report  on  Legal  Issues 
Involved  in  Research  on  the  Fetus,  published  in  National 
Commission  for  the  Protection  of  Human  Subjects  of  Biomedical 
and  Behavioral  Research,  Research  on  the  Fetus,  HEW  Pub.  No. 
(os)  76-128,  at  14-9.   Whether  ex  utero  blastocysts  would  be 
covered  would  be  a  matter  for  state  judicial  interpretation. 

19/  For  example,  the  Minnesota  statute  prohibits  use  of  "a 
living  human  conceptus  for  any  type  of  scientific  ...  or 
other  experimentation  except  to  protect  the  life  or  health  of 
the  conceptus.  ..."   Minn.  Stat.  §  14  5,4  22,  subd.  1  (West 
1977) .  A  "human  conceptus"  is  defined  to  include  a  "human 
organism,  conceived  either  in  the  human  body  or  produced  in 
an  artificial  environment  other  than  the  human  body,  "  Minn. 
Stat.  Ann.  §  145.421  subd.  2  (West  1977).   But  the  restriction 

applies  only  to  a  live  conceptus,  which  must  show  "evidence 
of  life,  such  as  movement,  heart  or  respiratory  activity,  [or] 
the  presence  of  electroencephalographic  or  electrocardiographic 
activity."   Minn.  Stat.  §  145.421  subd.  3  (West  1977). 

20/   Uniform  Anatomical  Gifts  Act  §  1  (1968);  Mass.  Ann.  Laws 
ch.  112,  §  112J(a)IV  (Michie/Law  Co-op  Cum.  Supp.  1978);  N.D. 
Cent.  Code  §  14-02.2-02  (Supp.  1977);  Ohio  Rev.  Code  Ann.  § 
2919.14  (Page  1975);  S.D.  Compiled  Laws  Ann.  §  34-23A-17  (1977); 
Utah  Code  Ann.  §  76-7-310  (1953). 

21/  The  statutes  listed  in  note  17,  supra  (except  for  the 
Uniform  Anatomical  Gifts  Act)  appear  in  the  context  of 
restrictions  on  abortion.   The  focus  of  the  Uniform  Anatomical 
Gifts  Act  is  on  gifts  after  death  by  persons  of  all  ages. 
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22/   In  order  to  sharpen  the  constitutional  analysis,  it 
Has  been  assumed  in  this  Section  that:   (1)  IVF  techniques 
are  sufficiently  advanced  so  as  to  present  no  undue  risk  of 
defective  childbirths  or , harm  to  prospective  mothers  under- 

going the  procedure  and  (2)  all  existing  persons  affected  by 
the  procedure  have  consented  to  its  use. 

It  should  also  be  noted  at  the  outset  that  any 
constitutional  analysis  of  governmental  regulation  of  the 
procreative  use  of  IVF  is  proceeding  upon  largely  uncharted 
waters.   Although  analogies  may  be  drawn  to  the  development 

of  privacy  rights  in  cases  that  concerned  "conception  through 
intercourse,"  it  is  plain  that  such  cases  did  not  consider, 
and  do  not  purport  to  define,  analogous  rights  in  the  IVF 
context.   Moreover,  a  review  of  the  Supreme  Court's  privacy- 
related  cases  makes  clear  that  constitutional  analysis  has 
often  been  shaped  in  unpredictable  ways  by  evolving  social 
attitudes  and  technological  realities.   Nonetheless,  with 
these  caveats  in  mind,  the  already  decided  privacy  cases 
appear  to  present  the  most  logical  starting  point  for  an 
analysis  of  the  constitutional  implications  of  IVF. 

23/   See  Whalen  v.  Roe,  429  U.S.  589,  603  n. 30  (1977); 
Wynn  v.  Scott,  449  F.  Supp.  1302,  1322  (N.D.  111.  1978) 

("Since  chese  two  [fetal  experimentation]  provisions  do  not 
infringe  on  a  fundamental  right,  they  are  subject  to  a  less 
demanding  test  of  rationality.   They  are  within  the  category 
of  social  and  health  matters  which  states  are  given  broad 

latitude  to  regulate."),  appeal  dismissed  for  want  of  juris- 
diction, 47  U.S.L.W.  3259  (Oct.  16,  1978),  appeal  pending  in 

Seventh  Circuit. 

2A^/      Maher  v.  Roe,  432  U.S.  464,  478  (1977). 

25/   Carey  v.  Population  Serv.  Intern' 1,  431  U.S.  678,  686 
(1977)  . 

26/  Whalen  v.  Roe,  supra,  429  U.S.  at  599-600. 

27/  Loving  v.  Virginia,  388  U.S.  1  (1967)  . 

28/  Skinner  v.  Oklahoma,  316  U.S.  535  (1942). 

29/  Eisenstadt  v.  Baird,  405  U.S.  438  (1972) . 

30/  Roe  V.  Wade,  410  U.S.  113  (1973). 

31/  Prince  v.  Massachusetts,  321  U.S.  158  (1944). 

32/  Pierce  v.  Society  of  Sisters,  268  U.S.  510  (1925). 

33/   Carey  v.  Population  Serv.  Intern' 1,  supra,  431  U.S.  at 
687;  Eisenstadt  v.  Baird,  supra,  405  U.S.  at  453. 

34/   Skinner  involved  a  challenge  to  a  state  habitual 
criminal  sterilization  law  that  mandated  the  compulsory 
sterilization  of  certain  types,  but  not  all,  habitual 
criminals.   In  concluding  that  there  was  no  compelling  state 
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interest  to  justify  such  a  statute,  the  court  observed  that 
an  individual  sterilized  under  the  statute  would  be  "forever 
deprived  of  a  basic  liberty."  Skinner  v.  Oklahoma,  supra, 316  U.S.  at  541. 

35/   See  also  Planned  Parenthood  v.  Danforth,  4  28  U.S.  5  2 
(1976)  (at  least  five  members  of  the  Court  expressly  recognized 
that  a  man  has  a  constitutional  right  to  father  and  enjoy  the 
association  of  his  offspring.   (Stewart  and  Powell,  J.J.,  con- 

curring; I'/hite  and  Rehnquist,  J.J.,  and  Burger,  C.J.,  dissenting.) 

36/   Indeed,  in  Carey,  the  Court  itself  suggested  that  it 
was  principally  concerned  with  state  intrusion  into  the 
intimacy  surrounding  sexual  intercourse: 

[I]n  a  field  that  by  definition  concerns 
the  most  intimate  of  human  activities  and 

relationships,  decisions  whether  to  accom- 
plish or  to  prevent  conception  are  among 

the  most  private  and  sensitive.   Carey  v. 

Population  Serv.  Intern' 1,  supra,  431  U.S. at  685. 

37/   The  two  basic  assumptions  set  forth  in  note  22,  supra, 
apply  to  each  hypothetical  —  i.e. ,  that  IVF  is  suf f xciently 
advanced  so  as  to  present  no  undue  risk  of  defective  child- 
births  or  harm  to  prospective  mothers  undergoing  the  procedure 
and  that  all  existing  persons  affected  by  the  procedure  have 
consented  to  its  use. 

38_/   See  Griswold  v.  Connecticut,  381  U.S.  479  (1965); 
Heymann  and  Bar ze lay,  The  Forest  and  the  Trees:  Roe  v.  Wade 
and  its  Critics,  53  B.U.L.  Rev.  765,  771  (1973)  ("Nonethe- 

less It  is  apparent  that,  whatever  the  source,  the  right 
of  a  married  couple  to  make  its  own  decisi6ns  about  contra- 

ception was  clearly  linked  with  the  zone  of  protection  from 
unwarranted  Government  intrusion  into  familial  and  procreative 
affairs  established  by  .  .  .  Pierce ,  Prince  and  Skinner. " ) 

39_/   IVF  would  not,  of  course,  be  the  only  medical  m.ethod  of 
escaping  the  procreative  limitation  of  a  m.arriage.   Artifi- 

cial insemination  has  long  been  available  to  couples  as  an 
alternative  method  of  conception.   But,  as  previously  noted, 
despite  the  fact  that  artificial  insemination  is  widely 
available,  no  court  has  yet  considered  whether  there  is  a 
Skinner  or  other  constitutional  right  to  utilize  the  procedure. 

£0/   Eisenstadt  v.  Baird,  supra,  405  U.S.  at  453. 

41/   No  court  has  yet  considered  whether  a  married  woman  has 
a  constitutional  right  to  utilize  artificial  insemination. 

42_/   As  in  preceding  hypotheticals ,  the  claim  of  the  couple 
would  be  even  further  weakened  if  the  absence  of  genetic' relationship  was  not  dictated  by  necessity. 
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43/  Carey  v.  Population  Serv.  Intsrn'l,  supra,  431  U.S.  at 

44/   Skinner  v.  Oklahoma,  supra,  316  U.S.  at  541. 

45/   Distinctions  among  the  various  ways  that  HEW  may  be  i.n- 
volved  in  IVF ,  identified  in  the  Introduction,  are  not  relevant 
for  purposes  of  the  constitutional  analysis  in  this  Section 
and  in  Section  III.   Therefore  HSW s  involvement  is  variously 

referred  to  as  "conduct,"  "funding"  or  "support." 

46/   In  a  companion  case,  Poelker  v.  Doe,  432  U.S.  519,  521 
(1977),  the  Court  applied  identical  reasoning  in  rejecting  a 

constitutional  challenge  to  a  policy  of  a  city  "to  provide 
publicly  financed  hospital  services  for  childbirth  without 

Droviding  corresponding  services  for  non-therapeutic  abor- 

tions." 

47/   Maher  v.  Roe,  supra,  432  U.S.  at  474. 

48/   Obviously,  HEW  and  the  states  would  not  be  free  to 
limit  access  to  IVF  on  grounds  of  race,  religion,  national 
origin,  alienage,  etc.   The  Memorandum  assumes  that  the 
distinctions  HEW  and  the  states  might  draw  in  regulating 
access  to  IVF  would  not  be  based  on  suspect  classifications 
such  as  these. 

4  9/  An  HE^^T  restriction  on  funding  of  IVF  might  be  viewed 
as  a  prohibition  if: 

(1)  The  restriction  had  the  practical  effect  of  fore- 
closing an  individual  from  obtaining  IVF  through  the  use  of 

his  or  her  o\-m.   funds.   Thus,  for  example,  an  HEW  regulation 
that  banned  the  performance  of  XVF  in  all  facilities  that 
receive  HEW  funds  might  be  deemed  to  have  a  sufficiently 

preclusive  effect  on  an  individual's  ability  to  utilize  the 
procedure  as  to  be  the  equivalent  of  an  outright  prohibition. 

(2)  The  regulation  were  to  penalize  an  individual  for 
utilizing  IVF  by  imposing  a  forfeiture  of  benefits  to  which 
he  would  otherwise  be  entitled. 

50/   U.S.  Const,  art.  I,  §  8. 

51/  The  Supreme  Court  has  held  that  a  limitation  which  would 
be  rational,  if  imposed  by  a  state,  will  similarly  support  the 
constitutionality  of  a  federal  enactment.   See  Steward  Machine 
Co.  V.  Davis,  301  U.S.  548  (1937).   Indeed,  Congress  has  the 

authority  to  exercise  its  spending  power  to  "provide  for  the 
.  .  .  general  Welfare."   U.S.  Const,  art.  I,  §  8,  cl .  1. 

52/  i\  prohibition  on  the  procreative  use  of  IVF  night  also 

be  founded  on  the  judgm.ent  that  I'^/F  represents  an  immoral 
m.ethod  of  reproduction.   A  regulation  founded  on  such  a  basis 
might  be  upheld  if  it  were  to  be  measiored  against  the 
rational  basis  standard.   Where  fundamental  rights  are  not 
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thereby  infringed,  the  government  has  been  afforded 
considerable  latitude  in  enacting  legislation  that  reflects 
moral  values.   See  Maher  v.  Roe,  432  U.S.  464  (1977)  (the 
government  can  refuse  to  fund  non-therapeutic  abortions  in 
the  first  trimester) ;  Doe  v.  Commonwealth,  403  F.  Supp. 
1199  (E.D.  Va.  1975),  aff 'd  423  U.S.  901  (1976)  (state  can 
constitutionally  penalize  private  consensual  acts  of  sodomy) . 
On  the  other  hand,  it  seems  unlikely  that  a  court  would  deem 
the  exercise  of  such  a  moral  judgment  as  a  compelling 
state  interest.   Implicit  in  a  number  of  Supreme  Court 
decisions  is  the  judgment  that  moral  considerations,  stand- 

ing alone,  cannot  justify  an  infringement  of  a  fundamental 
freedom.   See  Roe  v.  Wade,  410  U.S.  113  (1973)  (upholding 
women's  rights  to  determine  whether  or  not  to  abort);  Carey 
V.  Population  Serv.  Intern' 1,  431  U.S.  678  (1977)  (upholding 
individuals '  rights  to  have~access  to  contraceptives")  . 
53/   410  U.S.  at  159. 

54/   See,  e.g.,  Krimmel  &  Foley,  Abortion;  Inspection  into 
the  Nature  of  Human  Life  and  Potential  Consequences  of 
Legalizing  its  Destruction,  46  Cin.  L.  Rev.  725,  756-756 
(1977): 

Viewed  from  the  perspective  of  an  adult 
organism,  the  zygote  represents  the  first 
time  at  which  there  is  a  specific  form  of 
life  present,  and  a  specific  identity 
attributable  to  that  life.   As  the  zygote 
divides  and  grows,  by  the  process  of  mitosis, 
this  hereditary  blueprint  is  exactly  repro- 

duced in  every  cell  of  the  adult  organism. 
Each  of  the  offspring-cells  contains  as  its 
governing  part  an  exact  replica  of  the 
genetic  material  of  the  zygote.   Accordingly, 
at  conception,  for  the  first  time,  the  zygote 
is  a  specific  human  being. 

55/   Rce  v.  Wade,  supra,  410  U.S.  at  160. 

5  6/   See,  e.g. ,  Heymann  &  Barzelay,  The  Forest  and  the  Trees: 

Roe  V.  Wade  and  Its  Critics,  53  b'.U.L.  Rev.  765,  776  (1973): 

One  cannot  deny,  and  the  Court  did  not  deny, 
that  some  would  attach  great  weight  to  the 
prospect  of  life  from  its  earliest  days  when 
we  have  little  more  than  a  handful  of  cells 
possessing  a  rich  genetic  code.   But  much  that 
we  associate  with  the  value  of  human  life  is 
not  present  at  the  earliest  stages.   There  is 
no  feeling  nor  thought  of  which  we  know.   There 
is  no  reciprocal  relationship  to  others  that 
is  reflected  in  need  or  love.   There  is  no 
memory  or  fear.   What  most  of  us  mean  by  life, 
what  most  of  us  care  about  when  we  think  of 
protecting  life,  is  not  true  of  the  12  or  15 



F-9 

cells  present  on  the  third  or  fourth  day 
after  pregnancy  nor  is  it  present  for  some 
time  thereafter.   Indeed,  so  much  has  always 

been  recognized  by  each  of  the  50  states  in 

making  abortion  a  lesser  crime  than  hom.icide." 

57/   It  should  be  noted,  however,  that  there  are  arguably 

significant  differences  between  the  factual  situation  pre- 
sented to  the  Court  in  Roe  v.  Wade  and  that  being  discussed 

here.   So  long  as  IVF  requires  the  formation  of  m.ultiple 

blastocysts,  the  selection  from  among  them  of  the  "fittest" 
for  implantation,  and  the  destruction  of  the  remainder,  it 
is  not  inconceivable  that  a  court  might  hold,  notwithstanding 
Roe  V.  Wade,  that  the  preservation  of  potential  life  and 
other  life-related  interests  that  the  government  might 
articulate  are  sufficiently  strong  so  as  to  amount  to  a 
compelling  state  interest  to  prohibit  IVF  at  least  until 
such  time  as  the  procedure  can  be  accomplished  through  the 
formation  of  a  single  blastocyst.   Compare  Wilson,  Fetal 
Experimentation:  Legal  Implications  of  an  Ethical  Conundrum, 

53  Den.  L.J.  581,  606  (1976)  ("even  though  Roe  deems  the 
fetus  a  nonperson  for  constitutional  purposes,  it  may  never- 

theless be  entitled  to  protection  where  the  state  demonstrates 
a  compelling  interest  in  the  potentiality  of  life  in  the 
nonabortion  context,  or  where  the  fundamental  rights  of  the 
mother  are  not  at  issue"). 

58/   De  Burgh  v.  De  Burgh,  39  Cal.2d  858,  864-65,  250"P.2d 598,  601  (1952)  (Traynor,  J.). 

5_9/   Weber  v.  Aetna  Cas.  &  Sur.  Co.,  406  U.S.  164,  173  (1972). 

60/   Compare  Labine  v.  Vincent   401  U.S.  532  (1971)  (upheld 
intestate  law  that  barred  illegitim.ates  from  sharing  equally 
with  legitimates  in  estate  of  their  father)  with  Weber  v. 
Aetna  Cas.  &  Sur.  Co. ,  406  U.S.  164  (1972)  (declared  state 

workman's  compensation  statute  that  denied  equal  recovery 
rights  to  dependent  unacknowledged  illegitimates  unconsti- 

tutional because  it  did  not  foster  the  state's  interest  in 
promoting  legitimate  family  relationships) . 

61/  See,  e.g. ,  Conn.  Gen.  Stat.  §  45-69g  (Supp.  1978);  Okla. 

Stat.  tit.  10,  §  551  (Supp.'  1977)  . 

62/   Eisenstadt  v.  Baird,  supra,  405  U.S.  at  45  2. 

63/   Indeed,  the  trend  in  modern  adoption  statutes  has  been 
to  allow  a  single  individual  to  adopt  if  the  individual  can 
demonstrate  that  he  or  she  is  able  to  care  for  and  support 

the  child.   See,  e.g. ,  D.C.  Code  §  16-302. 
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64/   Kindregan,  State  Power  Over  Human  Fertility  and  Indi- 
vidual Liberty.  23  Hastings  L.J.  1401,  1413  (1972). 

65/  None  of  the  statutes  cited  at  note  16,  supra,  conrrols 
the  donor  selection  process. 

66/   Oakley,  Test  Tube  Babies-  Proposals  for  Legal  Regulation 
Of  New  Methods  of  Human  Conception  and  PreNatai  Development, 

8  Family  L.  Quar.  385  (1974).' 
67/   See  D.  Dobbs,  Remedies  §  2.5  (1973). 

68/   Indeed,  states  have  traditionally  exercised  authority 
to  prohibit  socially  unacceptable  forms  of  employment.   E.g., 
Montana  Criminal  Code  of  1973,  Mont.  Rev.  Codes  Ann.  §§  94-5- 
602,  603  (Supp.  1977)  (prohibition  on  prostitution) .   A 
number  of  states  also  prohibit  individuals  from  engaging  in 
the  buying  and  selling  of  infants.   E.g. ,  10  Pa.  rnns.    Stat. 
Ann.  tit.  18  §  4305  (Purdon  1976) ;  Colo.  Rev.  Stat.  §  19-4-115 
(1974) . 

69/  See  note  22,  supra. 

70/   Roe  V.  Wade,  410  U.S.  113,  149  (1973). 

71/  Cf .  Reilly,  In  Vitro  Fertilization  -  A  Legal  Perspective 
in  Milunsky  &  Annas,  Genetics  And  The  Law,  359-375  (Plenum 
Press,  1976) . 

72/   The  procedure  for  extracting  ova,  laparoscopy,  has 

been  described  as  "a  routine  part  of  investigations  into 
infertility  and  other  illnesses"  that  "does  not  damage 
tissue."   Edwards  &  Steptoe,  Biological  Aspects  of  Embryo 
Transfer,  in  Law  and  Ethics  of  A.I.D.  and  Embryo  Transfer 

at  16  (1973) .' 

73/   There  is  a  third  variety  of  artificial  insemination, 
called  confused  artificial  insemination  ("CAI"),  in  which 
the  semen  of  the  prospective  father  is  mingled  with  that  of 
a  donor.   This  variety  has  been  referred  to  as  the  "French 
firing  squad  technique"  and  has  received  no  judicial  or 
legislative  treatment.   See  V/adlington,  Artificial  Insemina- 

tion: The  Dangers  of  a  Poorly  Kept  Secret,  64  N.W.L.  Rev.  777 
782  n.20  (1970) . 

74/   Adoption  of  Anonymous,  74  Misc. 2d  99,  345  N.Y.S.2d  430, 
431  (Sur.  Ct.  1973).  See  also  Doornbos  v.  Doornbos,  23 
U.S.L.W.  2308  (Sup.  Ct.  Cook  County,  111.,  Dec.  19,  1945). 
As  one  court  recently  noted,  "dictum,  at  least,  tells  us 
that  there  would  be  no  question  that  such  husband-donor 
would  be  the  father."   C.M.  v.  C.C. ,  152  N.J.  Super.  160, 
377  A. 2d  821,  824  (1977) . 
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75/   See,  e.g. ,  Alaska  Stat.  §  20.20.010  (1975);  Cal.  Civil 
Code  §  7005  (Deering  Supp.  1978) ;  Conn.  Gen.  Stat.  §  45-69i 
(Supp.  1978);  Fla.  Stat.  §  142.11  (Supp.  1978);  Ga .  Code  § 
74-101.1  (1973);  Kan.  Stat,  §  23-128  (1974);  La.  Civ.  Code 
Ann.  Art.  188  (West  Supp.  1978) ;  Md.  Est.  &  Trusts  Code  Ann. 
§  l-206b  (1974);  N.Y.  Dom.  Rel,  Law  §  73  (McKinney  1974); 
N.C.  Gen.  Stat.  §  49A-1  (1976);  Okla.  Stat.  tit.  10  §  552 
(Supp.  1977);  Or.  Rev.  Stat.  §  109.243  (1977);  Tenn.  Code 
Ann.  §  53-446  (Supp.  1977);  Tex.  Fam.  Code  (Supp.  1977);  Va. 
Code  §  64.1-7.1  (Cum.  Supp.  1978);  Wash.  Rev.  Code  Ann. 
§  26.26.050  (Supp.  1977) . 

76/   See,  e.g. ,  Cal.  Civil  Code  §  7005b  (Deering  Supp. 
1978);  Conn.  Gen.  Stat.  §  45-69  (Supp.  1978);  Or.  Rev.  Stat. 
§  109.239L  (1977);  Wash.  Rev.  Code  Ann.  §  26.26.050(2) 
(Supp.  1977) . 

77/   Kindregan,  supra,  23  Hastings  L.J.  at  1410. 

78/  As  one  commentator  has  observed: 

To  the  extent  that  any  consensus  is 
appearing,  the  general  rule  seems  to  be 
that,  in  the  absence  of  a  conclusive 
presumption  of  legitimacy  of  a  child 
born  during  wedlock,  the  AID  child  is 
illegitimate.  It  also  seems,  however, 
that  judicial  effort  is  made  to  encourage 
or  enforce  his  support  by  a  consenting 
husband/nonfather .   Whether  AID  will  be 

considered  to  be  adultery  in  some  circum- 
stances is  not  as  clear.   Wadlington, 

supra,  64  N.W.L.  Rev.,  at  785-86. 

79/   See,  e.g. ,  Conn.  Gen.  Stat.  §  45-691  (Supp.  1978);  Kan  Stat, 
§  23-128  (1974);  Okla.  Stat.  tit.  10  §  551  (Supp.  1977). 

80/   See,  e.g. ,  Smith,  Through  a  Test  Tube  Darkly:  Artificial 
Insemination  and  the  Law,  67  Mich.  L.  Rev.  127,  144-45  (1968). 

81/   In  the  development  of  AID  common  law,  courts  have 
generally  been  inclined  to  decide  parental  responsibility 
questions  in  accordance  with  principles  of  equitable  estoppel. 
See,  e.g. ,  People  v.  Sorensen,  66  Cal.  Rptr.  7,  437  P. 2d  495 

"(T?68)  ;  Gursky  v.  Gursky,  39  Misc.  2d  1083,  242  N.Y.S.2d  406 CSup,  Ct.  1963)  .   That  is,  participants  to  a  procedure  have 
been  made  to  bear  the  consequences  voluntarily  assiimed  by 
consenting  to  or  participating  in  the  procedure.   In  reliance 
upon  a  similar  principle,  a  court  might  well  conclude  that 
the  definitions  of  parental  responsibilities  spelled  out  by 
a  contract  should  likewise  be  enforced. 
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82/   In  Elrod  v.  Burns,  427  U.S.  347,  360-61  (1976),  the 
Supreme  Court  held: 

That  is  the  notion  that  because  there 
is  no  right  to  a  government  benefit, 
such  as  public  employment,  the  benefit 
may  be  denied  for  any  reason.   Perry, 

however,  emphasized  that  ' [flor  at  least 
a  quarter-century,  this  Court  has  made 
clear  that  even  though  a  person  has  no 

'right'  to  a  valuable  governmental  benefit 
and  even  though  the  government  may  deny 
him  the  benefit  for  any  number  of  reasons, 
there  are  some  reasons  upon  which  the 
government  may  not  rely.   408  U.S.,  at  597. 
Perry  and  Keyishian  properly  recognize 
one  such  impermissible  reason:   The  denial 
of  a  public  benefit  may  not  be  used  by  the 
government  for  the  purpose  of  creating  an 
incentive  enabling  it  to  achieve  what  it 
may  not  command  directly. 

83/   See,  e.g. ,  Conn.  Gen.  Stat.  §  45-69h  (Supp.  1978) ;  Okla. 
Stat.  tit.  10  §  553  (Supp.  1977);  Or.  Rev.  Stat.  §  677.365. 
(1977)  ;  Cal.  Civil  Code  §  7005  (Deering  Supp.  1978)  ;  Wash. 
Rev.  Code  Ann.  §  26.26.050  (Supp.  1977). 

84/   See  generally  Walters,  Ethical  Issues  In  Human  In 
Vitro  Fertilization  And  Research  Involving  Early  Human 
Embryos,  Report  prepared  for  the  Ethics  Advisory  Board 
(September  8,  197  8) . 

85/  Given  what  we  understand  to  be  the  current  medical 
realities,  we  do  not  consider  wholly  ex  utero  IVF  culminating 
in  live  birth. 

86/  Report  and  Recommendations:  Institutional  Review  Boards, 
78  (1978)  (footnote  omitted) . 

87/   The  National  Commission's  Report  cited  Robertson, 
The  Scientists'  Right  to  Research:  A  "Constitutional  Analysis, 
   U.  So.  Cal.  L.  Rev.     (in  press) .   See  also  Delgado  & 
Mi lien,  God,  Galileo,  and  Government:   Toward  Constitutional 
Protection  for  Scientific  Inquiry,  53  VJash.  L.  Rev.  349  (197u)  . 

8^/   See  Delgado  &  Millen,  supra,  at  372-79. 
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89/  Report  and  Recommendations:  Institutional  Review 
Boards,  supra,  at  79. 

90/   See  Robertson,  supra,     U.  So.  Cal .  L.  Rev.  at    
(typescript  pp.  77-78): 

[A]  key  distinction  must  be  made 
between  [restrictions]  aimed  at  the 
scientist's  choice  of  and  topic  of 
research  and  [restrictions]  indifferent 
to  content  that  are  concerned  solely 
with  the  consequences  of  using  certain 
research  methods. 

Professor  Robertson  takes  the  position  that  restrictions 
aimed  at  the  kind  of  knowledge  that  a  researcher  seeks 
conflict  with  "the  First  Amendment's  presumption  against 
governmental  restriction  of  the  flow  of  information  and 
ideas  based  on  an  assessment  of  the  worth  or  utility  of  the 

ideas."   Id.  at     (typescript  p.  78).   But  in  his  view 
restrictions  against  methods  of  research  do  not.   Thus,  he 
concludes  that: 

[L] aws  restricting  research  with  fetuses, 
children  or  incompetent  persons  promote 
non-content  interests,  the  protection 
of  the  subjects'  welfare,  and  would  be 
valid,  if  narrowly  drawn,  despite  a 
dampening  effect  on  research  with  those 
populations.  Id.  at     (typescript  p.  94). 

91/   See  generally  Pell  v.  Procunier,  417  U.S.  817  (1974). 

92/   See  Delgado  &  Millen,  supra,  at  403  (indicating  that 

governmental  action  may  restrict  "an  individual  scientist's 
right  to  carry  out  basic  research  ...  on  grounds  .  .  . 
legitimately  falling  within  the  state's  funding  or  police 
power  .  .  .  . " )  . 

93/   The  newsgathering  cases  involve  rights  of  access  to 
information,  not  the  right  to  perform  experimentation  to 
create  information.   See  also  United  States  v.  O'Brien, 
391  U.S.  367,  376  (1968)  (if  important  or  substantial 
governmental  interests  are  furthered  by  prohibition  against 
a  certain  kind  of  action,  then  the  fact  that  prohibition 
works  "incidental  limitations  on  First  Amendment  freedoms" 
is  not  fatal  to  the  prohibition) . 
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The  Supreme  Court  has  indicated  that:   "The  right 
to  speak  and  publish  does  not  carry  with  it  the  unrestrained 

right  to  gather  information."   Zemel  v.  Rusk,  381  U.S.  1, 
16-17  (1965)  (upholding  a  decision  by  the  Department  of 
State  to  deny  a  citizen  a  passport  to  Cuba) .   But  see 

Robertson,  supra ,  at    -    (typescript  pp.  47-49)  (stating 
that  Kleindienst  v.  Mandel,  408  U.S.  753,  764-65  (1972), 
signals  something  of  a  retreat  from  the  Zemel  approach) . 

94/   Roe  V.  Wade,  410  U.S.  113,  153  (1973). 

95/  See  also  Planned  Parenthood  v.  Danforth,  428  U.S.  52, 

71  (1976)  (husband's  disagreement  regarding  desirability  of 
abortion  cannot  preclude  wife's  decision  to  abort  since  "it 
is  the  woman  who  physically  bears  the  child  and  who  is  more 
directly  and  immediately  affected  by  the  pregnancy"). 

96/   Compare  Stanley  v.  Georgia,  394  U.S.  557,  567  (1969) 
(state  may  not  prohibit  private  possession  of  pornographic 
materials),  with  Paris  Adult  Theatre  I  v.  Slaton,  413  U.S. 

49,  57-69  (1973)  (state  may  prohibit  exhibiting  obscene 
films  because  exhibition  of  such  films  affects  public 
morality  and  not  only  the  individual  viewers) . 

The  Supreme  Court's  decisions  do  not  support  a  theory that  an  individual  has  a  right  to  do  anything  he  wants 
privately  with  his  own  body.   See  Doe  v.  Commonwealth,  40  3 
F.  Supp.  1199  (E.D.  Va.  1975)  (upholding  constitutionality 
of  statute  prohibiting  private  acts  of  sodomy  between  adult 
consenting  males) ,  aff 'd,  425  U.S.  901  (1976).   See  also 
Paris  Adult  Theatre  I  v.  Slaton,  413  U.S.,  supra,  at  68  n.l5. 

92/  On  the  other  hand,  as  "experimentation"  approaches 
"treatment"  the  constitutional  issues  become  akin  to  those 
discussed  in  Section  II  of  this  Memorandum.   For  example,  if 
IVF  techniques  were  developed  to  the  point  of  regular 
success  in  achieving  childbirth,  but  it  were  necessary 
before  implantation  "experimentally"  to  culture  the  pros- 

pective parents'  ova  and  semen  in  several  media  as  a  "dry 
run, "  a  couple  might  argue  that  it  has  the  same  fundamental 
right  to  participate  in  that  "dry  run"  as  it  has  in  parti- 

cipating in  the  ensuing  implantation  itself. 

9_8/  Except,  perhaps,  in  the  situation  alluded  to  in  the 
preceding  footnote,  where  "experimentation"  approaches 
"treatment. " 

12./      I^  Roe  V.  Wade,  concerns  regarding  the  safety  of  a  preg- 
nant woman  seeking  an  abortion  were  sufficient  to  justify  state 

regulation  of  the  procedures  for  abortion  during  the  second  tri- 
mester of  pregnancy  or  later.  But  they  were  not  compelling 

concerns  and  therefore  would  not  justify  a  prohibition  on  abor- 
tion during  the  second  trimester.   410  U.S.  at  113,  163  (1973). 
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100/  Asserting  such  a  position  would  not  necessarily  be 
inconsistent  with  permitting  IVF  for  the  purpose  of  bearing 
children.   A  court  might  regard  as  reasonable  a  governmental 

view  that  manipulation  of  (and  perhaps  even  some  necessary- 
discarding  of)  blastocysts  in  the  process  of  procreation  is 
publicly  acceptable  because  of  a  strong  state  interest  in 
procreation,  and  yet  determine  that  non-procreative  mani- 

pulation (and  destruction)  is  publicly  unacceptable. 

101/   There  will  be  no  procreation,  no  child  will  be  born, 
and  there  will  be  no  addition  to  the  family. 

102/   Cf .  Katz  V.  United  States,  389  U.S.  347  (1967), 

103/  Cf .  HEW  Proposed  Regulations  on  Research  Involving 
Prisoners.  43  Fed.  Reg.  1050,  1053  (1978)  (prisoners  prohi- 

bited from  participating  in  research  sponsored  or  conducted 

by  HEW  unless  the  research  has  the  "reasonable  probability 
of  improving  the  health  and  well-being  of  the  subject"). 

104/   Cf.  Roe  V.  Wade,  410  U.S.  113,   162-63  (1973)  (state 
interest  in  protecting  potentiality  of  human  life  "grows  in 
substantiality" • as  pregnancy  approaches  term). 

105/  It  is  not  at  all  certain,  however,  that  the  likelihood 
of  success  would  be  a  dispositive  factor  in  assessing  an 
outright  prohibition  against  such  research.   In  many  cases 
pregnancy  through  normal  intercourse  is  unlikely,  or  the 
chances  of  successful  gestation  and  delivery  are  slight  or 
uncertain.   Yet  there  seems  little  doubt  that  such  attempts 
to  produce  a  child  would  ordinarily  be  entitled  to  fundamental 
constitutional  protection  (at  least  in  the  marital  context) . 

106/  For  example,  a  very  slight  risk  of  damage  to  the  IVF 
infant,  as  compared  with  the  incidence  of  damage  or  defect 
in  infants  produced  through  ordinary  conception,  would  be 
unlikely  to  establish  a  compelling  governmental  interest  in 
prohibiting  IVF  procedures.   On  the  other  hand,  if  the 
chances  of  producing  a  defective  child  were  extremely  high, 
governmental  prohibition  of  such  procedures,  even  if  intended 
to  beget  a  child,  might  be  justified  so  as  to  protect  the 
potential  child  and  to  protect  the  state  from  having  to  bear 
the  burden  of  maintaining  such  a  defective  child.   See  Buck 
V.  Bell,  274  U.S.  200  (1927)  (statute  requiring  steriliza- 

tion of  incompetents  upheld  as  constitutional  ) ,  cited  with 
approval  in  Roe  v.  Wade,  supra,  410  U.S,  at  154. 
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107/  If,  however,  it  were  determined  that  there  is  a  funda- 
mental right  to  participate  in  particular  IVF  research,  in- 

fringement on  that  right  by  restrictions  intended  to  protect 
health  or  the  dignity  of  potential  hioman  life  is  more 
problematic.   The  abortion  cases  suggest  that  reasonable 
regulations  intended  to  protect  these  general  interests  may 
be  sustained.   But  if  they  effectively  prohibit  the  very 
acts  that  are  constitutionally  protected,  then  they  may  not 
withstand  constitutional  challenge  unless  supported  by  a 
compelling  governmental  interest.  Zee   generally  Roe  v.  Wade, 
supra,  410  U.S.  at  163;  Planned  Parenthood  v.  Danforth,  supra, 
428  U.S.  at  75-79. 

108/  The  government  could,  of  course,  also  be  subject  to 
suits  for  breach  of  contract  in  connection  with  HEW-conducted 
IVF  programs-   See  28  U.S.C.  §§  1346(a)(2),  1491. 

109/  See,  e.g. ,  Laird  v.  Nelms,  406  U.S.  797,  799-300  (1972); 
Smith  V.  United  States,  546  F . 2d  872,  875-78  (10th  Cir.  1976). 

110/  See  28  U.S.C.  §  1346(b). 

111/  See,  e.g. ,  Feres  v.  United  States,  340  U.S.  135  (1950). 

112/  28  U.S.C.  §§  1346(b),  2671-2680. 

113/  28  U.S.C.  §§  1346(b),  2674. 

114/  Laird  v.  Nelms,  supra. - 

115/  28  U.S.C.  §  2680(a),  (h) . 

116/  Laird  v.  Nelms,  supra,  406  U.S.  at  800,  quoting 
Dalehite  v.  United  States,  346  U.S.  15,  45  (1953). 

117/  28  U.S.C.  §  1346(b) . 

118/  28  U.S.C.  §  2671. 

119/  In  United  States  v.  Orleans,  425  U.S.  807  (1976),  the 
Supreme  Court  held  that  neither  a  community  action  agency 
operating  as  a  non-profit  corporation  under  state  law  and 
receiving  funds  from  HEW's  Office  of  Economic  Opportunity, 
nor  a  neighborhood  center  operated  by  the  community  agency 
was  a  federal  agency  or  instrumentality  within  the  meaning 
of  the  FTCA.   The  Court  found,  therefore,  that  the  center's 
employees  were  not  federal  employees  for  the  purposes  of 
that  statute.   In  reaching  that  decision,  the  Court  asserted 
that  the  key  question  was 

not  whether  the  comm.unity  action  agency 
receives  federal  money  and  must  comply 
with  federal  standards  and  regulations, 
but  whether  its  day-to-day  operations 
are  supervised  by  the  Federal  Government. 
Id.  at  815  (Emphasis  added). 
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The  community  action  agency  in  issue  received  80%  of 
its  support  from  OEO  and  had  to  comply  with  extensive  OEO 

regulations  and  guidelines,  concerning,  for  example,  employ- 
ment policies,  accounting  and  inspection  procedures,  program- 
matic limitations,  and  application  procedures.   Nonetheless, 

the  Court  concluded  that  the  federal  regulations  in  effect 

in  Orleans  did  not  confer  upon  OEO  the  power  "to  supervise 
the  daily  operation"  of  the  agency  or  of  the  neighborhood 
program.   Id.  at  818.   Thus,  the  United  States  was  immune 
from  suit  for  the  allegedly  negligent  supervision  of  an 
outing  during  which  the  respondent  was  injured. 

120/  Under  Medicaid,  federal  funds  are  given  to  partici- 
pating states  as  reimbursement  for  state  payments  to  providers 

of  certain  medical  services  to  eligible  recipients.   The 

federal  government  does  not  supervise  the  day-to-day  activities 
of  participating  physicians.   The  HEW  Medicaid  regulations 
do  not  directly  govern  the  conduct  of  these  physicians;  they 
specify  the  circumstances  under  which  financial  participation 
may  be  available,  42  C.F.R.  Part  405. 

121/   28  U.S. C.  §  2680(a)  provides  in  pertinent  part  that 
sovereign  immunity  is  not  waived  for 

any  claim  based  upon  .  .  .  the  exercise 
or  performance  or  the  failure  to  exercise 
or  perform  a  discretionary  function  or  duty 
on  the  part  of  a  federal  agency  or  an 
employee  of  the  Government,  whether  or  not 
the  discretion  involved  be  abused. 

122/  These  involved  provisions  regarding  the  type  of  chemical 
coating  to  be  used  on  the  fertilizer  grains,  the  temperature 
at  which  the  fertilizer  was  to  be  bagged,  and  the  type  of 
bagging  and  labelling  to  be  employed.   Dalehite  v.  United  States, 
supra,  346  U.S.  at  19-22,  38. 

123/  Id.  at  35-36. 

124/  Id.  at  42. 

125/  Smith  v-  United  States,  375  F . 2d  243,  246  (5th  Cir.), 
cert,  denied,  389  U.S.  841  (1967). 

126/  See,  e.g. ,  Rayonier,  Inc.  v.  United  States,  352  U.S. 
315  (1957);  Hatahley  v.  United  States,  351  U.S.  173  (1956); 
Indian  Towing  Co.  v.  United  States,  350  U.S.  61  (1955). 

127/  See,  e.g. ,  United  States  v.  Washington,  351  F.2d  913 
(9th  Cir.  1965);  Mahler  v.  United  States,  306  F . 2d  713  (3d 
Cir.),  cert,  denied,  371  U.S.  923  (1962);  United  States 
V.  Gregory,  300  F.2d  11  (10th  Cir.  1962);  Dahlstrom  v. 
United  States,  228  F . 2d  819  (8th  Cir.  1956);  Eastern  Air 
Lines,  Inc.  v.  Union  Trust  Co.,  221  F.2d  62  (D.C.  Cir.), 

af f ' d  per  curiam  sub  nom. ,  United  States  v.  Union  Trust  Co., 
350  U.S.  907  (1955) . 

c 
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128/   See,  e.g. ,  Downs  v.  United  States,  522  F . 2d  997  (6th 
CTr.  ITTF) ;  Griffin  v.  United  States,  500  F . 2d  1059  (3d 
Cir.  1974);  Moyer  v.  Martin  Marietta  Corp. ,  481  F.2d  585  (5th 
Cir.  1973);  Gray  v.  United  States,  445  F.  Supp.  337  (D.  Tex. 
1978);  Relf  y.  United  States,  433  F.  Supp.  423  (D.D.C. 
1977). 

129/   Gray  v.  United  States,  supra,  445  F.  Supp.  at  34  0. 

130/  Relf  V.  United  States,  supra,  433  F.  Supp.  at  423. 

131/  First  National  Bank  in  Albuquerque  v.  United  States, 
552  F.2d  370  (10th  Cir.),  cert,  denied,  434  U.S.  835  (1977). 

132/  Gray  v.  United  States,  supra,  445  F.  Supp.  at  340. 

133/   Hendry  v.  United  States,  418  F.2d  774,  783  (2d  Cir. 
1969) .   See  also  J.H.  Rutter  Rex  Mfg.  Co.  v.  United  States, 
515  F.2d  97,  99  (5th  Cir.  1975);  Griffin  v.  United  States, 
supra,  500  F.2d  at  1066. 

134/   See,  e.g. ,  Hendry  v.  United  States,  supra,  418  F . 2d  774 
(determination  by  Public  Health  Service  psychiatrist  and 

psychologist  that  ship's  officer  was  unfit  for  sea  duty  hela 
not  within  Section  2680(a)  exemption);  White  v.  United 
States,  317  F . 2d  13  (4th  Cir.  1963)  (decision  to  allow 
freedom  of  movement  to  psychiatric  patient  held  not  within 
Section  2680(a)  exemption);  Fair  v.  United  States,  234  F.2d 
288  (5th  Cir.  1956)  (release  of  psychiatric  patient  held  not 
within  Section  2680(a)  exemption);  Costley  v.  United  States, 
181  F.2d  723  (5th  Cir.  1950)  (injection  of  harmful  substance 
causing  paralysis  held  not  within  Section  2680(a)  exemption). 
But  see,  e.g. ,  Blitz  v.  Boog,  328  F.2d  596  (2d  Cir.),  cert, 
aenied,  379  U.S.  855  (1964)  (illegal  detention  and  improper 
treatment  in  psychiatric  hospital  held  within  Section  2680(a) 
exemption);  Smart  v.  United  States,  207  F.2d  841  (10th  Cir. 
1953)  (unsupervised  release  of  psychiatric  patient  held 
within  Section  2680(a)  exemption). 

13_5/  See  also  Ingham  v.  Eastern  Airlines,  Inc.,  373  F.2d 
227,  236  (2d  Cir.  1967). 

136/   See,  e.g. ,  United  Airlines,  Inc.  v.  Wiener,  335  F.2d 
379,  393-94  (9th  Cir.  1964)  (Air  Force's  designation  of 
permissible  flying  areas,  although  an  unreviewable  discre- 

tionary decision  had  there  been  compliance  with  applicable 
regulations,  held  removed  from  Section  2680(a)  exemption 
by  failure  to  make  prior  study  required  by  regulations) ; 
Donohue  v.  United  States,  437  F.  Supp.  836  (E.D.  Mich.  1977) 
(suspension  of  HUD  mortgage  insurance  license  without  full 
hearing  held  not  barred  by  Section  2680(a)  where  suspension violated  agency  regulations) . 
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137/   Cf.  Clemente  v.  United  States,   567  F.2d  1140  (1st 

Cir.  1977),  cert,  denied,    U.S.    ,  98  S.Ct.  1875  (1978); 
Griffin  v.  United  States,  supra ,  500  F.2d  at  1069-70. 

138/   The  regulation  required  the  Division  of  Biologic 
Standards  to  find,  by  a  comparative  analysis  of  test  results, 
that  the  neurovirulence  of  the  test  lot  did  not  exceed  that 
of  a  reference  strain  and  enumerated  five  criteria  as  evidence 
of  neurovirulence.   DBS  (and  the  court)  construed  the  regula- 

tions as  permitting  it  to  weigh  the  criteria  in  accordance 
with  the  degree  to  which  it  believed  each  reflected  neuroviru- 

lence.  Because  the  decision  to  release  the  lot  was  predicated 
on  a  factor  called  biological  variation,  consideration  of 
which  was  not  authorized  by  the  regulations,  the  court 
concluded  that  DBS ' s  decision  was  not  immunized  from  judicial 
review.   The  court  reasoned  that  no  discretion  was  conferred 

upon  DBS  to  "disregard  the  mandatory  regulatory  command"; 
that  by  not  using  the  criteria  listed  in  the  regulation  DBS 
acted  outside  the  scope  of  its  authority;  and  that  violating 

a  non-discretionary  command  "  [took]  what  otherwise  might  be 
characterized  as  a  'discretionary  function'  outside  the 
scope  of  the  statutory  exception. "  Griffin  v.  United  States, 
supra ,  500  F . 2d  at  1069  (footnote  omitted). 

While  the  court's  holding  hinges  on  the  violation 
of  the  regulation,  there  also  is  language  to  indicate  that, 
even  if  the  regulation  had  not  been  violated,  the  discre- 

tionary function  exception  would  not  have  barred  suit.   The 

administrative  decision  at  issue  was  "that  of  a  professional 
measuring  neurovirulence,"  and  DBS ' s  function  "was  limited  to 
merely  executing  the  policy  judgments  of  the  Surgeon  General." 
Griffin  v.  United  States,  supra,  500  F.2d  at  1066.   The  court 
stated: 

Where  the  conduct  of  Government  employees 
in  implementing  agency  regulations  requires 
only  performance  of  scientific  evaluation  and 
not  the  formulation  of  policy,  we  do  not 
believe  that  the  conduct  is  immunized  from 

judicial  review  as  a  'discretionary  function.' Ibid. 

139/  See  Dalehite  v.  United  States ,  supra ,  34  6  U.S.  15; 
Relf  V.  United  States,  supra,  4  33  F.  Supp.  4  23. 

Plaintiffs  might  argue  that  in  light  of  the  risks 
accompanying  IVF  procedures,  the  Secretary  was  negligent 
in  permitting  or  supporting  IVF  programs  or  in  promulgating 
pertinent  regulations.   Whether  a  particular  kind  of 
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government  program  is  safe  enough  to  be  conducted  is  the 
sort  of  decision  that  the  Dalehite  Court  explicitly,  and 
without  any  difficulty,  found  to  be  immune.   Dalehite  v. 
United  States,  supra,  346  U.S.  at  37-38.   Similarly,  where 
a  regulation  mandates  particular  procedures  that,  when 
followed  result  in  injury,  Dalehite  seems  to  preclude 
suit.   See,  Dalehite  v.  United  States,  supra,  346  U.S.  at 
38-42. 

Plaintiffs  could  argue  that  the  conduct  of  IVF  programs 
or  the  promulgation  of  regulations  covering  those  programs, 
IVF  grants  and  contracts,  or  Medicaid  reimbursement  fall 
outside  HEW s  statutory  authority.   If  this  were  true,  the 
discretionary  function  exception  would  not  apply,   Cf., 
Hatahley  v.  United  States,  351  U.S.  173,  181  (1956).   But 
especially  in  view  of  HEW  s  pervasive  activities  in  similar 
areas,  this  argument  seems  far-fetched. 

140/   See  Griffin  v.  United  States,  supra,  500  F.2d.  IOjC. 

141/   Dalehite  v.  United  States,  supra,  346  U.S.  at  42.   If 
the  decision  at  issue  involved  evaluation  of  risks  and 
benefits  to  the  public  and  if  it  were  made  to  fulfill  the 
requirements  of  a  regulation,  immunity  might  also  be  found. 
Cf .  First  National  Bank  in  Albuquerque  v.  United  States, 
supra,  552  F.2d  370;  Gray  v.  United  States,  supra,  445  F. 
Supp.  337.   In  these  cases,  however,  the  decisions  were 
made  by  federal  regulatory  agencies  acting  as  such  —  a  broader 
context  than  the  implementation  of  a  specific  IVF  program. 

142/  Cf.  Downs  v.  United  States,  supra,  522  F . 2d  at  997; 
Griffin  v.  United  States,  supra,  500  F.2d  at  1064;  Gray  v. 
United  States,  supra,  445  F.  Supp.  at  340. 

143/   See,  e.g. ,  Indian  Towing  Co.  v.  United  States,  supra, 
350  U.S.  at  69;  Hendry  v.  United  States,  supra,  418  F.2d.  774. 

144/  Those  few  IVF  tort  cases  involving  interference  with 
contract  rights  of  the  parties,  see,  e.g. ,  Del  Zio  v. 
Presbyterian  Hospital,  discussed  infra,  could  conceivably 
be  barred  by  Section  2680(h),  although  the  tort  of  inter- 

ference with  contractual  relations  normally  applies  in  com- 
mercial settings.   See  Hendry  v.  United  States,  supra,  418 

F. 2d  at  779. 

145/  See,  e.g.  Moos  v.  United  States,  225  F.2d  7  35  (8th 
Cir.  1955)  (suit  for  injury  from  operation  on  wrong  leg  held 
barred  by  Section  2680(h));  Lane  v.  United  States,  225  F.  Supp. 
850  (E.D.  Va.  1964)  (operation  of  wrong  knee  technically 
constituted  a  battery  but  suit  for  a  resulting  injury  held 
not  barred  by  Section  2680(h)). 
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14  6/  An  arg\iment  does  remain  that  an  intentional  rather 
than  negligent  error  would  not  be  covered  by  Section  233(e) 
and  would  therefore  be  barred  by  Section  2680(h).   The  vast 
majority  of  malpractice  cases,  however,  are  likely  to  allege 
negligent  rather  than  willful  misconduct. 

147/   See,  e.g. ,  United  States  v.  Neustadt,  366  U.S.  696 
(1961);  Rey  v.  United  States, 484  F.2d  45  (5th  Cir.  1973). 

148/  Rather,  the  misrepresentation  exemption  appears  to  have 

been  intended  to  apply  to  the  traditional  tort  of  misrepre- 
sentation that  would  "arise  most  often  in  the  course  of 

business  transactions."   Ramirez  v.  United  States,  supra, 
567  F.2d  at  856,  citing  United  States  v.  Neustadt,  supra, 
366  U.S.  696.   See  also  Hall  v.  United  States,  274  F.2d  69 
(10th  Cir.  1959)  . 

14  9/  See,  e.g. ,  Ramirez  v.  United  States,  567  F.2d  854  (9th 
Cir.  1977);  Beech  v.  United  States,  345  F.2d  872  (5th  Cir. 
1965);  Betesh  v.  United  States,  400  F.  Supp.  238  (D.D.C. 
1974).   But  see  Matthews  v.  United  States,  456  F.2d  395, 
398  (5th  Cir.  1972)  (dicta). 

150/  See,  e.g. ,  Hicks  v.  United  States,  511  F.2d  407  (D.C. 
Cir.  1975);  Beech  v.  United  States,  supra,  345  F.2d  872; 
United  Airlines  v.  Wiener ,  supra ,  3 35  F.2d  37  9;  Betesh  v . 
United  States,  supra,  400  F.  Supp.  238. 

151/  Section  233(a)  may  be  read  more  broadly  as  limiting 
plaintiffs  to  the  recovery,  if  any,  permitted  by  the  FTCA. 
This  reading  is  consistent  with  the  legislative  purpose 
behind  Section  23  3  (a) ,  which  was  to  protect  Public  Health 
Service  physicians  from  the  expense  of  malpractice  insur- 

ance.  See  116  Cong.  Rec.  42542-43  (Dec.  18,  1970). 
However,  because  this  reading  would  leave  injured  parties 
without  any  remedy,  a  court  might  well  adopt  the  narrower 
reading  of  Section  233  (a)  set  out  in  the  text. 

152/  Where  suit  against  the  United  States  is  barred  by  the 
Section  2680(a)  discretionary  function  exception,  the  same 
rationale  would  likely  prevent  suit  against  the  employee 
himself.   See,  e.g.  ,  Jackson  v.  Kelly,  557  F.2d  735  (10th 
Cir.  1977);  Henderson  v.  Bluemink,  511  F.2d  399  (D.C.  Cir. 
1974)  . 

153/  All  HEW  physicians  or  researchers  involved  with  IVF 

can  be  expected  to  be  employees  of  the  Public  Health  Service. 
Their  personal  liability  would  be  covered  by  the  discussion 
in  the  previous  paragraph  of  text. 

154/  28  U.S.C.  §  2676. 
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155/  See  United  States  v.  Gilman,  347  U.S.  507  (1954). 

156/  See,  e.g. ,  Doe  v.  McMillan,  412  U.S.  306,  319  (1973); 
Barr  v.  Matteo,  360  U.S.  564,  569  (1959)  ;  Spalding  v.  Vilas, 
161  U.S.  483  (1896).   Cf.  Jackson  v.  Kelly,  supra,  557  F.2d 
7  35;  Henderson  v.  Bluemink,  supra,  511  F.2d  399. 

157/  28  U.S.C,  §§  1346(b),  2674.   See,  e.g. ,  Simon  v. 
tJnTted  States,  438  F.  Supp.  759  (S.D.  Fla.  1977).   Note 
that  if  a  claim  falls  within  one  of  the  torts  listed  in 

Section  2680(h)  of  the  FTCA,  e.g.  battery  or  misrepresenta- 
tion, sovereign  immunity  is  not  waived  and  suit  cannot  be 

brought  even  though  the  cause  of  action  is  valid  under 
state  law. 

158/  A  woman  might,  for  example,  be  injured  during  negligent 
extraction  of  ova  or  implantation  of  a  blastocyst. 

159/  It  seems  clear  that  there  is  no  legal  basis  for  a 

personal  injury  suit  brought  on  behalf  of  a  discarded  blasto- 
cyst. 

160/  See,  e.g. ,  Sox  v.  United  States,  187  F.  Supp.  465 
(E.D.S.C.  1960);  Woods  v.  Lancet,  303  N.Y.  349,  102  N.E.2d 
691  (1951);  Williams  v.  Marion  Rapid  Transit,  152  Ohio  St. 
114,  87  N.E.2d  334  (1949).   See  also,  W.  Prosser,  The  Law 
of  Torts  336-37  (4th  ed.  1971). 

161/  See  Towards  a  Practical  Implementation  of  the  Abortion 
Decision,  25  DePaul  L.  Rev.  676,  677,  695-96  (1976). 

162/  "Viability"  has  been  defined  by  the  Supreme  Court 
as  the  point  at  which  the  fetus  is  "potentially  able  to 
live  outside  the  mother's  womb,  albeit  with  artificial  aid." 
Roe  V.  Wade,  supra,  410  U.S.  at  160.   Thus  "viability" 
and  "live  birth"  are  not  synonymous. 

163/  See,  e.g. ,  Sylvia  v.  Gobeille,  101  R.I.  76,  220  A. 2d 
222  (1966)  (viability  standard  rejected);  Sinkler  v.  Kneale, 
401  Pa.  267,  164  A. 2d  93  (1960)  (fetus  one  month  old  at  time 
of  injury).  Hornbuckle  v.  Plantation  Pipe  Line  Co.,  212  Ga. 
504,  93  S.E.2d  727  (1956)  (fetus  six  weeks  old  at  time  of 
injury).   See  also  Torts  Prior  to  Conception:   A  New  Theory 
of  Liability,  56  Neb.  L.  Rev.  706,  709-10  (1977). 

164/  Renslow  v.  Mennonite  Hosp. ,  40  111.  App.  3d  234, 

351  N.E.2d  870  (1976)  (upholding  infant's  suit  for  injuries sustained  as  a  result  of  blood  transfusion  administered  to 

mother  eight  years  prior  to  infant's  birth). 
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165/  Even  if  an  action  for  wrongful  life  involved  a  claim 
based  on  misrepresentation,  it  would  probably  not  be  barred 
by  the  misrepresentation  exemption  of  the  FTCA. 

166/  See,  e. g. ,  Gildiner  v.  Thomas  Jefferson  Univ.  Hosp. , 
451  F.  Supp.  692  (E.D.  Pa.  1978);  Stills  v.  Gratton,  55 
C.A.3d  698,  127  Cal.  Rptr.  652  (1976);  Karlsons  v.  Guerinot, 
57  App.  Div.2d  73,  79-81,  394  N.Y.S.2d  933,  937  (1977); 
Williams  v.  State,  18  N.Y.2d  481,  276  N.Y.S.2d  885,  223 
N.E.2d  343  (1966);  Stewart  v.  Long  Is.  Coll.  Hosp.,  35  App. 

Div.2d  531,  313  N.Y.S.2d  502  (1970),  aff 'd,  30  N.Y.2d  695, 

332  N.Y.S.2d  640,  283  N.E.2d  616'(1972);  Gleitman  v.  Cosgrove, 49  N.J.  22,  227  A. 2d  689  (1967);  Zepeda  v.  Zepeda,  41  111. 
App. 2d  240,  190  N.E.2d  849  (1963),  cert,  denied,  379  U.S. 
945  (1964) . 

167/  Park  v.  Chessin,  60  App.  Div.2d  80,  400  N.Y.S.2d  110 
(1977) . 

168/  If  Del  Zio  had  involved  an  Hew-conducted  program,  and 
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LEGAL  IMPLICATIONS  OF  IN  VITRO  FERTILIZATION 

AND  ITS  REGULATION 

Barbara  F.  Katz,  J.D. 
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I.  Introductioa 

Recent  events  in  England,  which  witnessed  the  birth  of  the 

world's  first  "test  tube"  baby,  or  baby  conceived  by  means  of 

in  vitro  fertilization  (IVF),  have  elevated  the  serious  medical, 

ethical,  and  legal  issues  surrounding  this  biomedical  advance  into 

the  public  forum.   Questions  arise  such  as  whether  IVF  is  a  non- 

human  form  of  reproduction  and  is  therefore  inmiorax  as  a 

dehumanizing  process;  whether  IVF  is  unethical  and  illegal 

experimentation  with  human  beings;  whether  the  state  of  science 

involved  in  IVF  has  not  reached  the  point  to  vjarrant  the 

participation  of  human  beings;  whether  the  potential  danger  of  IVF 

children  being  Dorn  with  physical  abnormalities  can  be  resolved; 

whether  the  law  will  create  obstacles  to  the  development  of  the 

process  and/or  to  the  individuals  involved  in  it. 

Resolution  of  most  of  the  above  problems  is  beyond  the  scope 

of  the  present  paper.   However,  an  examination  of  the  role  of  the 

legal  system  in  the  IVF  controversy  will  be  undertaken.   Based  on 

che  result  of  this  analysis  of  the  legal  issues  raised  by  IVF,  the 

question  of  restriction  of  this  type  of  research  will  be  explored. 

Thus,  a  conclusion  regarding  the  legal  implications  of  IVF  will 

form  the  basis  for  determining  whether  research  in  the  area  can  be 

regulated,  and  ."' f  so,  by  what  means. 

II.  Background:   The  IVF  Process 

In  order  to  understand  the  legal  implications  of  IVF,  it  is 

first  necessary  to  briefly  summarize  what  the  process  itself  involves, 

and  the  potential  practical  applications  of  that  process. 



The  initial  step  in  undertaking  an  IVF  procedure  is  for  the 

woman  to  be  treated  with  hormones  to  stimulate  maturation  of  eggs  iu 

the  ovary.   To  locate  the  ovary,  a  laparoscope  is  inserted  through 

an  incision  in  the  abdominal  wall.   Under  direct  vision,  a  needle  is 

then  inserted  into  the  ovary  to  draw  out  several  eggs.   The  eggs  ara 

placed  in  a  dish  containing  blood  serum  and  nutrients,  to  which  spe  .ni 

is  added  for  fertilization.   Once  an  egg  is  fertilized  by  one  of  the 

spermatozoa,  it  is  then  transferred  to  another  dish  of  blood  serum 

and  sustaining  nutrients.   For  the  next  three  to  six  days,  the 

fertilized  egg  divides,  creating  a  cluster  of  cells  called  a  blastocyst. 

After  the  woman  receives  further  hormone  treatment  to  prepare  the 

uterline  lining,  the  blastocyst  is  placed  in  the  uterus,  where  it 

2 
attaches  to  the  wall  and,  hopefully,  normal  embryo  development  proceeds. 

There  are  still  several  outstanding  medical  problems  facing  the 

evolution  of  IVF  into  generally  accepted  ordinary  medical  practice. 

At  the  present  time  it  is  considered  an  experimental  technique, 

without  assurances  that  an  IVF  conceptus  will  survive  to  term  or  that 

IVF  infants  will  not  face  a  heightened  risk  of  having  birth  defects. 

Thus,  for  example,  only  a  small  fraction  of  the  eggs  removed  froai 

the  woman  are  presently  able  to  be  fertilized  and  grow,  due  to  the 

difficulty  of  finding  a  culture  medium  which  imitates  the  environment 

of  the  mother's  body.   In  addition,  implantation  can  only  occur 

during  a  short  portion  of  the  menstrual  cycle,  so  that  the  timing 

of  the  transplantation  creates  a  significant  problem.   Finally,  it  n.viy 

be  possible  that  the  unavoidable  manipulation  of  the  eggs  and  the 

conceptus  during  the  IVF  procedure  may  lead  to  severe  birth  defects 

in  IVF  infants. 
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Numerous  scenarios  for  the  practical  application  of  the  IVF 

process  are  feasible,  each  step  becoming  progressively  more  contro- 

versial.  First  is  the  use  presently  envisioned,  with  a  woman  who  is 

Infertile  by  virtue  of  blocked  or  missing  Fallopian  tubes  achieving 

pregnancy  by  having  one  of  her  o\>m  eggs  fertilized  in  the  laboratory 

with  her  husband's  sperm,  and  thereafter  having  the  blastocyst 

implanted  in  her  uterus. 

Second,  a  woman  capable  of  carrying  a  fetus  to  term  but  unable 

to  produce  normal  egg  cells  will  have  the  fertilized  egg  of  another 

woman  implanted  in  her  uterus.   There  are  several  options  here.   In 

one  variation,  the  egg  is  fertilized  in  vivo,  in  the  uterus  of  the 

donor,  via  artificial  insemination  with  the  sperm  of  the  recipient's 

husband,  surgically  removed  from  the  donor's  Fallopian  tube  at  the 

appropriate  moment,  and  then  immediately  implanted  into  the  recipient's 

uterus.   Another  variation  involves  the  in  vitro  fertilization  of  tb'j. 

donor's  egg  with  the  sperm  of   the  recipient's  husband,  with  subsequent 

implantation  into  the  recipient's  uterus. 

Third,  a  woman  with  healthy  tubes  and  ovaries,  but  with  a 

condition  that  might  be  dangerously  or  even  fatally  aggravated  by  a 

pregnancy,  has  her  egg,  whether  fertilized  in  vitro  or  in  vivo, 

implanted  into  a  second  v;oman,  who  carries  the  fetus  to  tenn  as  a 

personal  favor  or  in  return  for  monetary  compensation,  after  which 

she  gives  the  baby  back  to  its  genetic  mother. 

Fourth,  a  woman  who  wants  children,  but  for  personal  reasons, 

such  as  a  desire  not  to  disrupt  career  advancement,  does  not  want  tc 

go  through  a  pregnancy,  arranges  for  a  "surrogate  mother"  as  described 

above. 



Fifth,  and  certainly  not  within  the  foreseeable  future,  but  a 

potential  eventual  application  of  the  techniques  involved  nevertheless, 

women  in  general  are  able  to  select  prepackaged  embryos  with  clearly 

specified  characteristics  for  implantation.   This  is  not  considered 

by  all  to  be  as  far-fet<"hed  as  it  sounds.   The  late  Dr.  H.  J.  Muller, 

Nobel  Prize  winner  in  physiology  and  medicine,  seriously  advocated 

that  prospective  parents  forgo  egotistical  desires  to  reproduce  their 

own  genetic  characteristics  and.  Instead,  to  help  improve  the  human 

race  by  corstructing  tV>eir  children  from  the  "best"  available  egg  and 

sperm  cells.   Dr.  E.  S.  E.  Hafez,  an  experimental  biologist  who  has 

done  animal  research  on  embryo  freezing,  believes  that  there  will  come 

a  time  when  parents  will  be  able  to  select  from  one-day-old  frozen 

embryos,  guaranteed  free  of  all  genetic  defects,  with  sex,  eye-color, 

probable  I.Q.  and  other  traits  desribed  in  detail  on  the  label." 

III.   Family  Law  Ramifications  of  IVF 

IVF  raises  few  issues  of  family  law  that  artificial  insemination 

has  not  already  raised.   Therefore,  a  review  of  the  judicial  and 

legislative  treatment  of  family  law  issues  arising  from  the  use  of 

artificial  insemination  will  help  illuminate  the  probable  treatment  by 

the  law  of  similar  issues  in  the  IVF  area. 

There  are  two  types  of  artificial  insemination.   Homologous 

insemination  (AIH)  involves  the  injection  by  instrument  of  the  husband's 

sperm  into  the  woman's  reproductive  tract  to  induce  pregnancy. 

Alternatively,  heterologous  insemination  (AID)  involves  semen  from  one 
a 

or  more  donors.   In  general,  the  legal  response  to  ussues  raised  by 

artificial  insemination  has  been  inconsistent,  and  even  contradictory 

at  times,  thereby  making  prediction  extremely  difficult. 
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There  are  very  few  legal  problems  with  AIH,  since  the  resulting 

child  is  the  biological  offspring  of  both  husband  and  wife.   One 

question  which  has  been  raised  is  whether  or  not  AIH  constitutes 

consummation  of  the  marriage  for  purposes  of  an  annulment.   The  court 

9 
in  the  English  case_L.  v. _L.  held  that  it  did  not  and  granted  the 

wife's  request  for  an  annulment  seven  years  after  the  couple  had 

conceived  a  child  through  AIH. 

Another  unresolved  issue  concerns  the  legitimacy  and  inheritance 

rights  of  a  child  conceived  and  born  after  the  husband's  death  through 

the  use  of  frozen  sperm.   Most  relevant  statutes  only  apply  the 

presumption  of  legitimacy  to  a  child  born  wi'.bln  300  days  after 

dissolution  of  a  marriage,  either  Dy  death  or  divorce.   A  third 

problem  involves  the  potential  of  physician  liability,  which  will  be 

discussed  in  more  detail  below,  as  it  is  an  issue  which  pervades  this 

entire  area. 

On  the  other  hand,  AID  presents  a  variety  of  legal  problems. 

Early  cases  in  the  United  States,  England,  and  Canada  held  that  the 

practice  of  AID  was  equivalent  to  adultery.   Such  a  holding  provides 

grounds  for  divorce  as  well  as  the  basis  for  possible  criminal 

prosecution.    The  crucial  issue  involved  is  whether  or  not  adultery 

requires  a  sexual  act  or  whether  it  merely  encompasses  any  action 12 

giving  rise  to  the  possibility  of  illegitimate  conception.   This  issue 
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An  early  Canadian  case,  dealing  with  a  woman  who  had  agreed  to 

AID  without  her  husband's  consent,  held  in  Orford  v.  Orford   that  her 

action  constituted  adultery.   The  court's  dictum  provides  the  basis  for 

many  subsequent  artifical  insemination  decisions.-*-^  It  stated  that  the 
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essential  element  of  adultery  is  not  so  much  "the  moral  turpitude  of 

the  act  of  sexual  intercourse"  as  it  is  "the  possibility  of  introducing 

Into  the  family  of  the  husband  a  false  strain  of  blood.   Any  act  on 

the  part  of  the  wife  which  does  that  would,  therefore,  be  adulterous." 

Thus,  this  definition  of  adultery  shifts  the  crucial  point  from  the 

sexual  act  of  penetration  to  any  act  which  might  introduce  a  false 

strain  of  blood  into  the  family.   However,  a  close  reading  of  the 

opinion  reveals  judicial  skepiticisra  that  there  had  been  artificial 

insemination  rather  than  normal  sexual  intercourse.  ' 

The  first  American  case  on  the  subject  of  AID  found  that  this 

procedure,  even  without  the  husband's  consent,  was  not  adultery .■'-° 

However,  the  judge  refused  to  accept  the  wife's  statement  that  she 

had  had  no  sexual  contact  with  the  father  of  the  child.   In  addition, 

the  case  was  not  officially  reported,  and  has  not  traditionally  been 

followed.   A  later  unreported  Illinois  lower  court  decision  held  that 

the  use  of  AID  constituted  adultery  even  though  the  husband  had 

19 consented. 

A  modern  trend  may  be  discerned  in  cases  such  as  HacLennan  v. 
20 

MacLennan .    This  case  considered  the  adultery  question  at  length  and 

presented  a  well-reasoned  decision  more  in  line  with  modern  thinking. 

In  an  action  for  divorce  brought  by  the  husband  on  grounds  of  adultery, 

the  wife  claimed  that  her  child  was  born  as  the  result  of  AID,  to 

which  her  husband  had  never  consented.   The  court  defined  "adultery" 

as  follows : 

1.  For  adultery  to  be  committed  there  must  be  the  two 
parties  physically  present  and  engaging  in  the  sexual 
act  at  the  same  time. 

2.  To  constitute  the  sexual  act  there  must  be  au  act  of 
union  involving  some  degree  of  penetration  of  the 
female  organ  by  the  male  organ. 
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3.  It  is  not  a  necessary  concomitant  of  adultery  that 

male  seed  should  be  deposited  in  the  female's  ovum. 

4.  The  placing  of  the  male  seed  in  the  female  ovum 
need  not  necessarily  result  from  the  sexual  act, 
and  if  it  does  not,  but  is  placed  there  by  some 
other  means  there  is  no  sexual  intercourse. 21 

Under  this  definition  of  adultery,  it  seems  unlikely  that  a  present-day 

court  would  find  that  AID  constituted  adultery. 

The  only  case  dealing  with  the  adultery  issue  to  be  heard  by  a 

state  supreme  court  was  People  v.  Sorenson.    Although  determination 

of  the  adultery  problem  was  not  of  primary  importance  to  the  court's 

decision,  it  nevertheless  stated  that  it  would  be  "patently  absurd" 

to  hold  that  AID  constituted  adultery,  since  the  physician  performing 

the  act  could  be  a  woman  or  the  husband  might  even  inject  the  semen 

himself.   The  court  also  rejected  the  notion  that  adultery  could  be 

committed  with  the  donor  of  the  semen  since,  at  the  time  of  the 

injection,  the  donor  could  be  far  away  physically  or  even  dead. 

A  related  crucial  question  is  the  status  of  the  child  conceived 

as  the  result  of  AID.   In  those  cases  in  which  AID  was  held  an 

adulterous  act,  the  resulting  child  was  found  to  be  illegitimate. 

The  question  of  illegitimacy  has  also  arisen  apart  from  any  discuss 'on 

of  adultery.   Indeed,  many  courts  have  held  that  a  child  born  by  AID 

is  illegitim.ate  without  giving  any  regard  to  v;hether  or  not  the 

husband  gave  his  consent. 

As  a  practical  matter,  however,  it  is  difficult  to  prove  that  an 

AID  child  is  illegitimate.   First  is  the  fact  that  most  states  have  a 

statute  providing  a  rebuttable  presumption  that  a  child  born  within  a 

marriage,  is  the  legitimate  issue  of  that  marriage.   Such  a  presumption 

can  be  rebutted  only  by  clear  and  convincing  evidence  that  the  husband 



is  not  the  father.   Barring  complete  sterility  or  impotency  of  the 

husband  such  a  presumption  is  difficult  to  rebut.   Many  physicians 

will  mix  the  semen  of  the  husband  and  the  donor  and,  in  addition, 

physicians  will  often  select  donors  who  have  the  same  bloodtype  and 

similar  physical  characteristics  as  the  husband  so  as  to  prevent 

bastardization  by  blood  tests. 

A  series  of  cases  on  the  question  of  legitimacy  began  in  1948 

22 
with  a  Npw  York  lower  court  decision,  Strnad  v.  Strnad.    This 

involved  a  custody  battle  between  the  wife  and  her  former  husband, 

who  had  consented  to  the  artificial  insemination  of  his  wife.   The 

court  held  that  the  husband's  parental  rights  concerning  his  AID 

children  v;ere  akin  to  those  of  an  adopting  foster  father,  so  that  the 

children  v;erc  legitimate.  -^ 

The  next  Nev;  York  case  concerned  a  habeas  corpus  proceeding  in 

which  the  father  sought  a  continuation  of  custody  and  visitation  rights 

24 
granted  him  under  a  separation  agreement  with  his  former  wife.   Upon 

the  woman's  remarriage  she  refused  to  permit  her  ex-husband  to  see  the 

children.   When  he  filed  the  habeas  corpus  action,  for  the  first  time 

she  alleged  that  the  children  were  conceived  by  artificial  inseminat  •' on. 

The  court  found  that  the  stipulations  of  the  original  separation 

agreement  estopped  the  mother  from  raising  the  matter  of  AID  because 

25 
or  potential  detriment  to  the  children. 26 

The  case  of  Gursky  v.  Gursky   involved  the  situation  in  which  i.he 

husband  and  wife  had  consented  to  the  adnvlnistration  of  AID  and  the 

wife  later  sued  for  divorce,  asking  for  support  for  the  resulting  cl;Lld. 

The  court  ruled  that  a  child  born  to  a  married  woman  thi'ough  a  father 

not  the  vTOT.an's  husband  is  illegitimate  and  that  the  wife's  act 

constituted  adultery,  regardless  of  the  husband's  consent. 
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However,  it  also  found  that  the  husband's  consent  did  make  him  liable 

for  the  child's  support  on  an  implied  contract  theory,  and  he  was 

equitably  estopped  from  denying  his  obligation. 

A  recent  decision  of  a  New  York  court  held  that  the  father  of  a 

child  born  after  AID  with  his  consent  is  a  "parent"  whose  consent  is 

necessary  for  the  adoption  of  that  child  by  the  mother's  second 
28 

husband.    Refusing  to  decide  the  case  on  the  basis  of  the  strong 

presumption  of  legitimacy  of  children  born  duriag  a  marriage,  the 

court  rejected  Gursky  as  not  persuasive  and  as  "the  only  published 

decision  which  flatly  holds  that  AID  children  are  illegitimate."  ^^ 

The  court  focused  instead  on  the  critical  issue:   the  child,  rather 

than  the  parents,  deserved  protection.   "It  serves  no  purpose 

whatsoever  to  stigmatize  the  AID  child."   Thus  the  court  Indicated 

that  any  child  whose  parents,  during  their  valid  marriage,  consented 

to  AID  is  just  as  legitimate  as  a  naturally  conceived  child  of  that 

same  marriage. 

31 In  the  Sorenson  case  discussed  earlier,  which  was  a  criminal 

ease,  the  defendant,  by  written  agreement,  nad  consented  to  the 

artificial  insemination  of  his  wife.   After  a  subsequent  divorce,  the 

wife,  due  to  illness,  became  unable  to  sup^-ort  the  child,  and  the 

district  attorney  of  her  county  demanded  child  support  payments  under 

under  Section  270  of  the  Penal  Code  from  the  defendant.   In  the  ensuing 

criminal  prosecution  for  nonsupport,  the  defendant  pleading  that  he  \rzs 

not  the  father  of  the  child. 

The  California  Supreme  Court  held  that  the  defendant  was  the 

lawful  father  of  the  child  born  to  his  former  wife,  that  the  child  was 

conceived  by  artificial • insemination  to  which  the  defendent  had 

consented,  and  that  his  conduct  carried  with  it  an  obligation  of 
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support  within  the  applicable  statutory  meaning.   The  court  stated 

that  the  term  "father"  must  be  broadly  Interpreted.   It  should  not 

for  these  purposes  be  limited  to  the  bio]ogical  or  natural  father  as 

those  terms  are  generally  understood,  but  rather  tied  to  an  evaluation 

of  whether  the  legal  relationship  of  father  and  child  exists. 

Paternity,  then,  is  established  beyond  a  reasonable  doubt  v/hen  it  is 

shown  that  a  husband,  unable  to  accomplish  his  objective  of  begetting 

a  child,  purchases  semen  from  a  donor  and  proceeds  to  use  it  to 

inseminate  his  wife.   The  court  said  that,  although  both  legitimate 

and  illegitimate  minors  have  a  statutory  right  to  support  from  their 

parents,  "no  valid  public  purpose  is  served  by  stigmatizing  an 
34 

artlfically  conceived  child  as  illegitimate."   The  court  therefore 

held  the  defendant  to  be  the  lav/ful  father  of  the  child,  liable  for 

his  support. 

A  related  legal  issue  is  whether  artifical  insemination  babies 

may  inherit  from  their  "fathers."   It  has  been  resolved  in  the  past 

by  reference  to  the  legitimacy  of  the  child.   A  legitimate  child 

could  inherit,  while  the  illegitimate  child  could  not. 

However,  recent  cases  are  beginning  to  reduce  some  of  the 

35 
distinctions  between  the  legitimate  and  illegitimate  child.   Some 

cases  have  held  that  this  trend  extends  to  inheritance  rights  and 

that  denying  the  illegitimate  child  the  same  right  of  inheritance 

as  his  legitimate  sibling  results  in  a  denial  of  equal  protection  of 

the  lax-/.   The  abolition  of  these  distinctions,  combined  with  the  trend 

toward  finding  AID  children  to  be  legitimate,  will  likely  result  in 

Inheritance  rights  of  AID  children  being  the  same  as  those  of  "normally 

conceived"  children. 
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However,  the  mere  aJoption  by  some  modem  courts  of  a  liberal 

Interpretation  does  not  remove  artificial  insemination  and  related 

reproductive  technology  from  the  context  of  present  adultery  and 

legitimacy  laws.   Yet,  since  these  reproductive  techniques  do  not 

belong  in  the  "inmioral"  category  of  actions  which  these  concepts  are 

meant  to  address,  it  is  anomalous  to  consider  them  as  such.   While 

there  are  dangers  associated  with  these  reproductive  methods,  they 

are  qualitatively  different  than  those  involved  in  adultery  and 

illegitimacy.   Nevertheless,  at  the  present  time,  these  broad  questions 

must  be  answered  by  the  legislature. 

A  number  of  states  have  passed  legislation  to  deal  with  this  issue, 

37 
although  the  legislative  response  has  been  minimal.    In  1964,  Georgia 

became  the  first  state  to  pass  a  statute  legitimizing  children 

conceived  by  artificial  insemination  if  both  husband  and  wife  consent 

in  writing.    Oklahoma  and  Kansas  have  statutes  which,  apart  from 

legitimatizing  the  artifically  conceived  child,  provide  for  the  filing 

and  safeguarding  of  the  requisite  consent  forms.   Arkansas  law  provides 

that  an  AID  child  is  to  be  treated  as  the  child  of  its  mother  and  her 

consenting  husband  for  purposes  of  intestacy.    Consent,  under  the 

statute,  is  presumed  unless  there  is  clear  and  convincing  evidence  to 

42  43 
the  contrary.   Maryland  and  North  Carolina  also  have  statutes 

legitimatizing  artifically  conceived  children.   New  York  legislation 

states  that,  if  a  married  couple  consents  in  v;ritlng  to  artificial 

insemination  and  a  physician  certifies  the  procedure,  the  child  Is 

deemed  legitimate  for  all  purposes.  ' 

After  the  Sorenson  case,  California  passed  a  statute  declaring 

that  children  born  by  means  of  artificial  insemination  are  legitimate 

if  the  husband  has  consented  in  v;riting  and  the  birth  has  occurred 
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within  the  prescribed  period  of  time,  and  that  the  child's 

legitimacy  is  not  affected  oy  the  marriage  being  declared  void, 

invalid,  or  adjudged  a  nullity.   In  addition,  another  California  law 

maintains  that  the  husband  of  the  child's  mother  is  liable  for  his 

A  6 
support. 

To  the  extent  that  IVF  does  not  differ  significantly  from 

artifical  insemination,  it  is  likely  that  family  law  will  treat  the 

two  similarly.   Legal  clarification  of  artifical  insemination  is  thus 

a  necessary  prerequisite  for  regulating  IVF. 

When  the  husband  provides  the  sperm  and  the  ;jife  the  ovum,  the 

legal  situation  is  analogous  to  that  of  homologous  artificial 

insemination  in  that  the  resulting  child  is  the  biological  offspring 

of  both  husband  and  wife. 

^"Jhen  a  donor  provides  the  sperm  used  in  the  IVF  process  the 

situation  is  so  similar  to  heterologous  artifical  insemination  that 

cne  same  laws  and  legal  principles  should  apply  and  determine  the 

rights  of  the  parties.   The  situation  becomea  more  complex  if  the  ovum 

also  comes  from  a  donor,  or  if  the  ovum  comes  from  a  donor  and  the 

sperm  from  the  husband.   There  has  never  before  been  any  question  as 

to  the  identity  of  the  mother  of  a  child  when  it  is  born,  because 

birth  itself  has  generally  been  considered  conclusive  proof  of 

motherhood.   When  the  ovum  comes  from  another  source,  is  fertilized 

and  transferred  into  the  v;ife's  uterus,  the  question  becomes  whether 

contributing  the  ovum  or  carrying  and  giving  birth  to  the  child 

entitles  a  woman  to  claim  motherhood.   In  order  to  avoid  the  problens 

which  have  been  raised  with  AID,  it  may  be  necessary  to  have  a  state 

statute  which  provides  that  the  wife  will  be  deemed  to  be  the  mother 
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of  the  child  for  all  legal  purposes.   In  general,  though,  it  may  be 

said  that  the  situation  is  so  similar  to  AID,  that  the  same  rules  and 

principles  would  apply. 

The  most  difficult  situation  is  that  in  which  the  wife's  ovum  is 

fertilized  by  the  husband's  sperm  in  vitro  and  the  embryo  is  transferred 

into  a  third  party,  or  "hostess",  who  carries  the  child  for  the 

duration  of  the  pregnancy  and  then  gives  birth  to  it.   The  resulting 

infant  would  be  the  biological  offspring  of  the  woman  who  contributed 

the  ovum  and  gestationally  the  offspring  of  the  "hostess"  who  bore  it. 

Numerous  legal  problems  would  be  raised  by  such  a  procedure.   For 

example,  if  the  "hostess"  were  being  monetarily  compensated  for  her 

services,  what  would  happen  if  pa3niients  are  missed?  Does  the  child 

then  belong  to  the  "hostess"?   Can  the  "hostess"  choose  to  abort  in 

such  a  situation?  May  the  couple  place  restrictions  on  the  "hostess", 

such  as  those  related  to  d'et,  drugs  taken,  activities  engaged  in, 

physician  chosen,  number  of  aocuor  visits,  etc.?   Can  the  couple  require 

the  "hostess"  to  undergo  amniocentisis?   If  a  defect  becomes  knox^m,  can 

the  couple  require  her  to  have  an  abortion?   Can  the  couple  refuse  to 

take  the  child  at  birth?   Can  the  "hostess"  decide  to  abort  for  hep^th 

reasons?   Is  the  couple  liable  for  the  extraordinary  costs  of  a 

difficult  pregnancy?  What  if  the  "hostess"  refuses  to  release  the 

child  to  the  custody  of  the  couple  upon  birth?   What  if  she  claims 

that  she  had  aborted  earlier  and  that  this  child  is  hers?  Under  what 

circumstances  might  the  "hostess"  be  left  with  the  child  and  be  liable 

for  its  support?  What  if  the  couple  dies  prior  to  the  birth?  What  are 

the  rights  of  the  child,  if  any,  against  the  "hostess",  such  as  right 

to  support  or  right  to  inherit? 
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These  issues  indicate  the  necessity  of,  at  the  very  least,  having 

a  clearly  dravm  contract  which  anticipates  some  of  these  problems  and 

specifies  the  rights  and  duties  of  each  of  the  parties  involved. 

However,  in  order  to  fully  protect  all  interests,  it  would  seem  the 

wisest  course  to  enact  a  state  statute  which  had  a  scheme  vjhich 

enconipassed  the  following. 

First,  all  parties  must  consent  in  writing  to  the  procedure.   The 

"hostess"  must  agree  that  the  baby  will  be  legally  the  child  of  the 

couple  who  contribute  the  germ  cells  and  that  her  rights  to  the  child 

will  terminate  at  birth.   To  protect  her  health,  it  m.ust  be  clearly 

established  that,  should  the  pregnancy  in  any  way  endanger  the 

"hostess"  physically,  an  abortion  will  be  immediately  performed. 

In  order  to  protect  the  privacy  of  all  concerned,  the  "hostess" 

should  remain  anonymous  to  the  couple  and  vice  versa.   As  with  the  case 

of  AID,  only  the  physician  should  know  the  identity  of  all  parties 

concerned.   A  nev;  birth  certificate  should  be  issued  with  the  names  of 

the  biological  parents  of  the  child.   Any  hospital  records  and  the 

original  birth  certificate  with  the  name  of  the  "hostess"  on  them  should 

be  sealed  by  lav;  and  be  available  only  upon  a  court  order. 

The  variances  from  the  common  conception  of  parenthood  in  these 

processes  are  similar  to  those  of  adoption.   The  couple  who  raise  the 

child,  care  for  him,  support  him,  and  are  legally  responsible  for  hln, 

are  his  legitimate  parents.   As  in  other  similar  situations,  the 

stigma  of  illegitimacy  should  not  attach  to  the  child.   It  is  important 

that  court  challenges  similar  to  those  in  AID  cases  be  avoided  with  IVF. 

Accordingly,  state  statutory  action  is  critical  to  legitimize  children 

born  of  IVF,  thereby  resolving  the  basis  family  law  problem.s. 
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This  is  especially  important  since  IVF  will  eventually  allow  a  departure 

from  the  traditional  family  concept  even  greater  than  artificial 

insemination,  and  the  law  must  be  ready  to  respond. 

IV.    Potential  Civil  and  Criminal  Liability 

A.   Liability  for  Birth  of  Defective  Child 

There  is  as  yet  an  unkno^m  possibility  that  IVF  infants  will  be 

born  with  defects  which  could  be  attributable  to  the  use  of  the 

47 
reproductive  technique.   There  are  several  theories  of  tort  law  which 

could  be  brought  to  bear  on  the  resolution  of  the  problem  of 

compensation  for  these  injuries. 

1.   Prenatal  or  preconception  injury 

Although  contrary  to  early  tort  law,   every  state 

currently  allows  recovery  in  tort  for  prenatal  injuries. 

A  number  of  recent  cases  also  permit  recovery  for 

preconception  infliction  of  personal  injuries.    An 

obvious  prerequisite  to  this  Lype  of  action  is  the  live 

birth  of  the  child.  ̂-'- 

The  earlist  cases  in  this  area  established  viability 

52 as  the  test  for  recovery.    This  seemed  to  be  based  on 

the  evidence  problem  of  proving  that  the  defendant's 

actions  actually  caused  the  complained-of  injuries. 

However,  the  modern  trend  is  to  permit  recovery  without 

regard  to  whether  the  infant  was  viable  at  the  time  of 

53 
Injury.    Yet  the  plaintiff  is  still  faced  with  the 

difficult  chore  of  proving  the  applicable  standard  of 

care  and  proximate  cause. 
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2.   Wron.qEul  Life 

A  severely  defection  IVF  child  could  bring  a 

"wrongful  life"  suit  against  his  parents  and/or  physician 

for  giving  him  life.   However,  recovery  upon  such  grounds 

is  usually  denied. 

For  example,  in  the  1963  Illinois  case  of  Zeoeda  v. 

Zepeda,   an  illegitimate  son  sued  his  putative  father 

for  fraudulently  inducing  his  mother  to  have  sexual 

relations  upon  the  promise  of  marriage.   The  father  was 

already  married.   The  child,  sued  for  damages  for 

deprivation  of  a  normal  homelife,  deprivation  of  rights 

of  inheritance,  and  for  having  to  suffer  the  stigma  of 

being  born  illegitimate.   The  court  denied  the  plaintiff 

relief  because  "recognition  of  the  plaintiff's  claim 

means  creation  of  a  new  tort:   a  cause  of  action  for 

wrongful  life." 

Three  years  later,  a  New  York  court  cunt^idered  the 

57 case  of  Williams  v.  State,   in  which  an  illegitimate 

daughter  brought  suit  against  the  state  for  deprivation 

of  property  rights,  deprivation  of  a  normal  childhood, 

and  deprivation  of  proper  parental  care,  support  and 

rearing,  in  addition  to  havj.ng  to  bear  the  stigma  of 

illegitimacy.   The  child's  mother  was  a  patient  in  a 

state  mental  institution  v/hen  she  was  raped  by  another 

inmate.   The  woman  became  pregnant  and  give  birth  to  the 

plaintiff.   The  court  dismissed  the  complaint,  stating 
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that  "[bjeing  born  under  one  set  of  circumstances 

rather  than  another  or  to  one  pair  of  parents  rather 

than  another  is  not  a  suable  wrong  that  is  cognizable  in 

58 
court."   The  concurring  opinion  was  based  upon  the 

question  of  damages. 

Damages  are  awarded  in  tort  cases  on 
the  basis  of  a  comparison  between  the  position 
the  plaintiff  v;ould  have  been  in,  had  the 
defendant  not  committed  the  acts  causing  the 
injury,  and  the  position  in  which  the  plaintiff 
presently  finds  herself.   The  damages  sought 
by  the  plaintiff  in  the  case  at  bar  involve 
a  determination  as  to  whether  nonexistance  or 

nonlife  is  preferable  to  life  as  an  illegi- 
timate with  all  the  hardship  attendant  thereon. 

It  is  impossible  to  make  that  choice.  -^^ 

The  court,  by  construing  the  child's  cause  of  action  to 

be  whether  it  is  better  to  never  have  been  bom  at  all 

than  to  have  been  bom  in  the  condition  in  which  the 

plaintiff  finds  himself  placed  a  tremendous  obstacle  in 

the  way  of  this  avenue  of  relief. 

Similarly,  in  the  case  of  Nellis  v.  Chicago  Wesley 

Memorial  Hospital,   a  husband  went  to  the  defendent 

hospital  for  a  routine  check-up.   A  physician  in  the 

hospital  discovered  he  had  thalassemia  minor.   In  other 

words,  he  was  a  carrier  for  this  deadly  disease.   As  a 

precaution,  the  hospital  requested  that  his  v;ife  come  in 

for  a  test  also,  to  determine  whether  she,  too,  was  a 

carrier.   The  hospital  found  stie  wasn't.   The  wife  became 

pregnant  and  delivered  a  baby  with  thalassemia  major.   The 

wife  was  a  carrier  of  the  disease  as  well,  although  the 

hospital  had  failed  to  detect  this.   The  baby  was  a 
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homozygous  affected  offspring,  of  which  there  was 

25  percent  probability.   The  child  brought  suit  against 

the  hospital  for  wrongful  life.   The  case  was  dismissed 

for  failure  to  state  a  cause  of  action. 

Thus,  although  a  few  cases  have  espoused  this  theory, 

as  yet  it  has  rarely  been  recognized  as  a  viable  basis 

61 for  recovery.    Indeed,  the  wrongful  life  concept  has  been 

62 judicially  accepted  in  only  one  decision.    It  seems  that 

the  ba'sic  reason  for  denying  recovery  in  this  type  of  case 

is  the  impossibility  of  measuring  damages.   Such 

determination  would  require  the  court  to  make  a  value 

determination  that  no  life  at  all  is  better  than  a  life 

with  handicaps,  which  is  a  calculation  the  courts  are 

reluctant  to  undertake. 

There  is  some  indication  that  the  wrongful  life  theory 

may  be  on  the  verge  of  legal  acceptance.   This  possibility 

has  important  implications  for  birth  defects,  following  the 

use  of  IVF.   Hov;ever,  the  plaintiff  would  still  be  faced 

with  the  difficult  task  of  proving  that  such  defect  was 

caused  by  the  use  of  the  reproductive  technology. 

3.   Wrongful  Birth 

Another  line  of  cases  which  has  possible  ramifications 

for  children  born  with  defects  as  a  result  of  IVF  is  that 

In  which  the  woman  who  gave  birth  to  the  child  brings  the 

cause  of  action.   Cases  falling  into  this  category  include 

a  suit  by  the  parents  of  a  deformed  child  against  the  mother's 
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physician  for  his  failure  to  diagnose  rubella  during 63 

the  course  of  the  pregnancy.    The  child  was  born  with 

defects  of  the  brain,  speech,  sight,  hearing,  kidneys, 

and  the  urinary  tract,  among  others.   In  their  malpractice 

suit,  the  parents  claimed  damages  for  their  physical, 

emotional,  and  financial  suffering.   The  Texas  Supreme  Court 

6A 
said  that  their  claim  stated  a  cause  of  action. 

Similarly,  a  New  York  court  has  held  that  a  malpractice 

claim  against  a  doctor  for  not  diagnosing  a  pregnancy  in  time 

for  an  abortion  states  a  cause  of  actxon.    There  was  a  strong 

dissent  in  the  case  based  on  the  premise  tViat  "parents  should 

not  be  able  to  enjoy  the  pleasure  and  comfort  of  their  child 

,66 

and  also 
 
seek 

 
comp

ensa
tion

  

for  its  birth
. 

A  Michigan  court  ruled  that  a  woman  has  a  cause  of 

action  against  a  pharmacist  for  mistakenly  filling  a 

prescription  for  the  contraceptive  Norinyl  with  a  different 

67 drug,  Nardil.    The  woman  was  suing  for  medical  expenses 

attendnant  upon  birth,  the  pain  and  suffering  incident  to 

childbearing,  plus  the  cost  of  raising  the  child.   Finally, 

an  Illinois  court  concluded  that  when  a  wife's  physician 

orally  agreed  to  sterilize  her  husband  so  as  to  prevent 

procreation,  the  operation  was  performed  and  they  resumed 

sexual  relations  and  subsequently  gave  birth  to  a  third 69 

retarded  child,  the  complaint  stated  a  cause  of  action. 

In  particular,  this  last  action  very  definitely  represents 

the  modern  trend  in  this  area. 

In  general,  usual  standards  of  medical  malpractice 

would  be  applicable  in  this  area.   However,  as  discussed  in 
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reference  to  the  wrongful  life  suit,  the  problem  of 

proving  causation  is  extremely  complicated.   A  certain 

number  of  conventional  births  result  in  defective  infants, 

and  it  might  be  difficult  to  prove  that  the  IVF  process 

itself  was  responsible.   If  the  parents  have  been  fully 

informed  in  advance  of  the  procedure  and  the  risks  involved 

and  have  consented  in  an  informed  manner  to  the  procedure 

in  the  face  of  those  rights,  the  parents'  action  would  be 

even  harder  to  prove. 

^ •   Liability  for  "termination"  of  IVF  Conceptus 

It  is  certain  that  a  significant  number  of  conceptus  "terminations" 

will  be  attributable  to  the  use  of  IVF.   What  are  the  potential  legal 

ramifications  of  this  occurrence? 

1.   Criminal  Law 

Under  present  technology  IVF  involves  the  deliberate 

fertilization  of  a  human  egg,  and  in  the  course  of  the 

process,  the  necessary  "termination"  of  fertilized  eggs. 

The  "termination"  may  occur  a  few  moments  after  conception 

or  a  number  of  days  thereafter.   It  may  occur  intentionally, 

by  mistake,  or  by  negligence.   However,  if  work  in  the  area 

of  IVF  is  to  continue,  it  is  a  fact  that  a  great  many  of 

these  conceptuses  will  be  destroyed.   What  is  the  criminal 

72 
law  implications  of  this? 

The  destruction  of  human  offspring  is  legally  defined 

73 as  prolicide.    Prolicide  is  divided  into  two  subjects, 

feticide  and  infanticide. 
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Feticide  is  defined  as  the  destruction  of  the  fetus, 

75 whether  in  utero  or  in  vitro.    Historically,  the  Greeks 
76 

and  Romans  practiced  feticide  without  penalty.    The  common 

law  followed  the  precedent  set  by  the  Greeks  and  Romans,  until 

until  that  point  of  pregnancy  when  the  embryo  became 
77 

"quick."   A  "quick"  child  was  distinguished  at  the  first 

78 uterine  movement  of  the  fetus.   The  distinction  of 

"quickness"  was  an  important  one  under  the  common  law,  for 

it  determined  the  nature  of  the  abortion  act.   Prior  to 

"quickening",  the  fetus  was  considered  a  part  of  its  mother 79 

and  no  crime  resulted  from  its  destruction.   After 

"quickening",  however,  feticide  resulted  from  the  abortion 

act. 

Blackstone  explained  that  before  any  degree  of 

homicide  could  occur,  there  had  to  be  a  person,  a 

"reasonable  creature  in  being",  to  be  the  subject  of  a 

homicide,  and  a  fetus,  whether  "quick"  or  not,  had  never 
80 

met  that  criteria.    Thus,  it  is  clear  that  although  the 

common  law  looked  upon  the  destruction  of  a  "quick"  fetus 

with  disfavor,  it  did  not  accord  even  the  "quick"  fetus  the 
81 

status  of  a  human  being,   and  apparently  afforded  no  status 

whatsoever  to  the  pre-"quick"  fetus.   Accordingly,  it  is  an 

easy  conclusion  that,  were  the  common  law  the  rule  today, 

"terminating"  an  IVF  conceptus  would  not  be  a  crime  of  any 

degree,  since  there  would  be  no  evidence  of  "quickening". 
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However,  how  does  American  statutory  and  case  law 

view  the  termination  of  a  conceptus?   In  American  juris- 

prudence, the  initial  feticide  statutes  continued  the 

English  distinction  of  "quickness",  dealing  harshly  with 

feticide  after  "quickening"  and  being  lenient  with  feticide 

82 
before  "quickening".    Beginning  in  the  middle  1800's, 

however,  the  "quickness"   distinction  began  to  disappear 

from  the  statutory  law  of  most  states,  and  the  degree  of 

the  offense  and  the  penalties  attached  thereto  were  made 
83 

more  severe.    Some  states  even  classified  feticide  as  a 

84 
homicide,  manslaughter. 

The  statutory  trend  was  also  reflected  in  the  case 

85 
law.   In  the  1850  case  of  Mills  v.  Commonwealth,   the 

Pennsylvania  court  held  that  "quickness"  was  not  a 

necessary  element  in  the  crime  of  abortion.    Almost  one 

87 
hundred  years  later,  in  the  case  of  Hall  v.  People, 

the  Supreme  Court  of  Colorado  held  that  the  crime  of 

feticide  occurred  with  the  destruction  of  the  fetus  at 

anytime  before  birth.   A  similar  holding  was  reached  by  the 

op 

Supreme  Court  of  Nebraska  in  the  case  of  Hans  v.  State. 

It  is  clear  that  the  arbitrary  and 
technical  distinction  betvjeen  the  terms 

"embryo"  and  "foetus"  are  not  recognized  by 
the  law.   The  terms  are  practically  inter- 

changeable and  refer  to  an  unborn  child, 

iO.  ygritre  sa^  mere.   It  is  obvious  the 
Legislature  used  these  terms  in  their  ordinary 
and  commonly  accepted  meaning,  and  when  it 

used  the  term  "foeticide"  it  meant  the  unlawful 
destruction  of  an  unborn  child,  in  ventre  sa 

mere,  at  any  stage  of  gestation. ^^ 
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With  the.  concept  of  "quickness"  having  been  completely 

abandoned  at  this  point,  a  charge  of  feticide  would  stand 

for  the  destruction  of  a  fetus  or  an  embryo.   Under  this 

approach,  the  "termination"  of  an  IVF  conceptus  would 

seem  to  be  feticide.   The  only  possible  avenue  for  escaping 

criminal  liability  might  be  the  qualifying  phrase,        • 
90 

in  ventre  sa  mere,  or  "in  the  mother's  womb".   The  IVF 

conceptus  at  this  point  would  not  be  in  the  mother's  womb. 

However,  the  American  law  of  feticide,  as  developed  by 

statutory  and  case  law  dating  from  the  middle  1800 's,  was 

abrogated  by  the  United  States  Supreme  Court  decision  in 

91 Roe  v.  Wade.    The  Court  held  unconstitutional  the  feticide 

statutes  proscribing  abortion  at  any  stage  of  gestation. 

Basing  its  decision  on  the  mother's  right  to  privacy,  the 

Court  explained  that  the  statutes,  in  restricting  a  woman's 

right  to  terminate  her  pregnancy  at  certain  stages,  violated 

the  due  process  clause  of  the  Fourteenth  Amendment.   The 

Court  acknowledged,  however,  that  the  mother's  right  to 

92 
terminate  her  pregnancy  was  not  an  unqualified  right. 

The  decision  differentiated  the  extent  of  this  right  during 

the  three  gestational  trimesters.   The  decision  to  terminate 

the  fetus  during  the  first  trimester  must  be  solely  that  of 

93 
the  mother  and  her  physician.    During  the  second  trimester, 

a  state  may  regulate  the  abortion  procedure  only  to  insure 

94 maternal  health.    During  the  final  trimester  of  gestation, 

a  state  may  protect  fetal  life  by  prohibiting  abortion; 
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except  where  it  is  necessary  to  preserve  the  health  of 

95 the  mother.    With  the  decision  in  Roe  v.  Wade,  the  law  of 

feticide  has  come  full  circle,  for  the  protection  the 

Supreme  Court  afforded  a  third  trimester  fetus  is  analogous 

to  the  protection  the  early  common  law  afforded  a  "quick" 

child.   There  is  no  crime  of  any  degree  for  the  destruction 

of  a  fetus  prior  to  the  third  trimester,  just  as  there  was 

no  crime  of  any  degree  for  the  destruction  of  a  fetus 

prior  to  "quickening".   As  a  result  of  the  Roe  decision, 

the  "termination"  of  a  conceptus  clearly  could  not  be 

feticide. 

Infanticide  has  been  defined  as  the  killing  of  an 

96 infant  after  its  birth.    It  is  the  felonious  taking  of 

the  life  of  a  newborn  child,  which  constitutes  the  crime 

97 
of  murder.   The  crucial  element  in  a  case  of  infanticide 

is  the  birth  of  the  child.   As  stated  in  the  case  of  GiJ.pin 

98 Gilpin  V.  Gilpin: 

It  [the  birth  of  the  child]  determines 
the  distinction  between  the  crim.es  of  foeticide 
and  infanticide.   The  former,  the  destruction  ot 
the  life  of  the  foetus;  infanticide,  the 
feJ.onious  taking  of  the  life  of  a  nev;born  child. 

The  killing  of  a  foetus  in  utero,  is  man- 
slaughter: the  killing  of  a  child  after  its 99 birth  is  murder. 

Determining  exactly  what  constitutes  the  "birth"  of  a 

child  has,  however,  been  something  of  a  problem.   Precisely 

defining  infanticide  and  accurately  identifying  the  elements 

of  that  crime  have  significance  when  contemplating  the 

criminal  nature,  if  any,  of  the  "termination"  of  an  IVF 

conceptus,  for  the  IVF  conceptus  begins  life  apart  from  tlie 
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body  of  the  mother.   Yet  it  cannot  be  literally  said 

that  the  conceptus  has  been  "born  alive".   Nevertheless, 

the  conceptus  is  living  apart  from  the  body  of  the  mother 

and  in  this  sense  is  somewhat  analogous  to  a  viable  child. 

A  viable  child  is  in  essence  a  fetus  that  is  capable 

of  an  existence  independent  of  the  mother.   In  the  case  of 

an  IVF  conceptus,  "viability"  occurs  at  conception.   It  is 

not  only  capable  of  an  independent  existence,  but  maintains 

an  independent  existence.   Yet  it  is  still  a  fetus  because 

it  has  never  been  "born  alive".   The  viability  analogy  is 

of  importance  due  to  the  Supreme  Court's  decision  in  Roe. 

The  Court  held  that  the  state's  police  power  could  include 

a  compelling  Interest  in  the  protection  of  fetal  life  at 

the  stage  of  viability,  such  that  the  state  could  regulate 

and  even  proscribe  the  destruction  of  a  fetus  at  that  stage. 

However,  in  the  final  analysis,  it  is  unlikely  that 

the  "termination"  of  an  IVF  conceptus  would  fall  within  the 

homicide  statute.   Such  a  statute  requires  the  killing  of 

100 
a  person.    Most  jurisdictions  have  held  that  a  fetus, 

even  a  viable  one,  is  not  a  person  within  the  meaning  of 

101 

these  statutory  schemes.    Thus,  the  "termination"  of  an 

IVF  conceptus  would  not  be  murder. 

2.    Civil  Law 

What  are  the  implications  for  potential  civil 
102 

liability  for  the  "termination"  of  an  IVF  conceptus? 
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Those  parties  who  may  be  defendants  in  this  type  of 

action  are  the  parents,  physician/researcher,  and 

research  institution. 

First  is  the  situation  in  which  the  researcher 

destroys  the  conceptus  with  the  consent  of  the  parents. 

As  long  as  the  parents  have  received  sufficient  information 

to  give  their  informed  consent  to  the  "termination",  the 

parents  would  not  be  able  to  successfully  sue  the  researcher 
103 

or  the  institution  housing  his  research.     It  would  also 

seem  that  there  should  not  be  any  liability  by  the 

researcher  or  consenting  parents  to  the  conceptus'  estate 

for  his  "termination".   Considering  the  situation  as 

analogous  to  abortion,  it  may  be  argued  that,  since  the 

voluntary  destruction  of  an  implanted  conceptus  is  abortion, 

the  "termination"  of  an  unimplanted  conceptus  may  also  come 

within  the  same  "right  of  privacy"  of  the  mother. 

Similarly,  an  analogy  may  be  made  to  the  use  by  a  woman  of 

an  intrauterine  device  (lUD)  for  birth  control  purposes. 

While  again  a  difference  is  that  the  situation  of  an  lUD 

takes  place  within  a  wom.an's  body,  it  is  nevertheless 

similar  in  that  it  deals  with  a  fertilized  egg  which  is 

voluntarily  "terminated"  by  the  woman  by  not  permitting 

implantation.   Both  abortion,  within  certain  legal  limits, 

and  the  use  of  an  lUD  are  rights  which  a  woman  may  exercise 

without  liability  to  the  "entity"  "terminated"  in  this  manner. 

Accordingly,  by  analogy,  it  is  a  logical  extension  to  maintain 

that  the  parents  and  researchers  should  not  be  civilly  liabli?. 

for  the  voluntary  "termination"  of  the  IVF  conceptus. 
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However,  there  are  situations  in  which  the 

"termination"  of  the  IVF  conceptus  may  Jead  to  civil 

liability.   Such  liability  may  theoretically  be  Imposed 

on  the  researcher  for  the  negligent  "termination"  of  the 

conceptus.   However,  in  a  practical  sense,  a  suit  of  this 

type  would  be  extremely  difficult  for  the  plaintiffs  to 

prove.   Because  of  the  experimental  nature  of  the  IVF 

procedure  at  the  present  time,  a  major  obstacle  to  overcome 

would  be  the  establishment  of  a  standard  of  care  by  which  co 

judge  the  actions  of  the  physician.     In  addition,  it  would 

also  be  difficult  to  establish  the  necessary  causal  link 

between  the  researcher's  actions  and  the  "termination"  of 

the  conceptus. 

Finally,  liability  to  the  parents  may  be  possible 

for  the  intentional  and  non-consented-to  "termination"  of 

the  IVF  conceptus  by  another  party.   VThile  the  legal  statu^-j 

of  the  pre-implantation  conceptus  is  unclear,  it  may  be 

appropriate  to  consider  it  the  "property"  of  the  couple. 

Thus,  damages  could  still  be  awarded  for  its  destruction 

if  it  v;ere  found  to  have  occurred  as  the  result  of  an 

intentional  tort.   Such  a  damage  av;ard  would  indicate   that, 

although  the  conceptus  is  not  a  legal  "person",  its 

potential  for  development  into  a  human  being  gives  it  a 

value  greater  than  other  tissue.   Thus,  it  may  seem  proper 

to  hold  the  researcher  to  a  special  standard  of  care  in 

regard  to  IVF. 
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The  first  law  suit  of  this  type  involviag  IVF  has 

recently  been  decided  in  New  York.   John  and  Doris  Del  Zio 

bought  a  $1.5  million  damage  suit  against  Manhattan's 

Columbia-Presbyterian  Medical  Center  and  its  Chief  of 

Obstetrics  and  Gynecology,  Dr.  Ra>Tnond  Vande  Wieie 

Despite  several  operations,  Mrs.  Del  Zio  had  apparently 

been  unable  to  become  pregnant  because  her  tubes  had  been 

blocked  and  partially  destroyed  by  disease.   Eggs  were 

obtained  from  Mrs.  Del  Zio  and  bathed  in  follicular  fluid 

that  contained  bits  of  tubal  mucosa.   They  were  exposed  to 

Mr.  Del  Zio's  sperm  in  a  culture  medium  by  Dr.  Landrum 
107 

Shettles.    However,  prior  to  implantation.  Dr.  Vande  Wiele 

destroyed  the  culture,  contending  that  the  procedure  was 

risky,  that  an  IVF  child  might  be  born  v;ith  severe  defects, 

that  Dr.  Shettles  lacked  the  skills  to  undertake  it,  and 

that  it  had  not  been  approved  by  the  hospital's  comiuittee  on 
1 08 

human  experimentation.     Mrs.  Del  Zio  claimed  that 

terminating  the  procedure  v/ithout  the  consent  of  she  and  her 

husband  denied  them  their  last  opportunity  to  have  a  child, 

damaged  her  both  physically  and  psychologically,  upset  her 

109 
sex  life,  and  jeopardized  her  marriage.    A  trial  court 

awarded  Mrs.  Del  Zio  $50,000  in  damages  for  emotional  distress 

and  awarded  her  husband  nominal  damages. 

In  general,  however,  the  possible  bases  for  a  cause  of 

action  of  this  type  are  unsatisfactory.   For  example,  a 

suit  for  the  intentional  infliction  of  emotional  distress 

is  most  likely  to  be  unsuccessful,  because  of  the  difficulty 

in  proving  the  "outragcousness"  of  the  other  party's 
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conduct,   and  in  demonstrating  that  the  parents  have 

suffered  harm  from  the  emotional  distress  caused  by  the 
112 

"termination"  of  their  conceptus. 

There  would  be  similar  problems  in  bringing  an  action 

for  wrongful  death.   Every  state  permits  recovery  if  the 

child,  injured  as  a  result  of  some  individual's  wrongdoing, 
113 

does  not  survive  to  bring  his  own  action.    These  suits 

for  "wrongful  death"  are  entirely  matters  of  statutory  law 114 

and  are  not  based  on  common  law  or  constitutional  rights. 

Neither  the  difficulty  in  determining  damges  nor  the 

problem  of  proving  causation  has  been  considered  sufficient 

to  bar  this  particular  type  of  action. 

However,  there  is  still  disagreement  among  jurisdictions 

concerning  whether  or  not  a  live  birth  is  required  in  order 

to  maintain  a  wrongful  death  action.   Several  states  require 

a  live  birth,  asserting  that  there  has  been  no  harm  to  a 

1 15 

legally-recognized  

"person"  
until  

the  fetus  
is  bom  

alive. 
Nevertheless,  the  modern  trend  is  to  permit  an  action 

for  the  wrongful  death  of  a  viable  fetus  regardless  of 

116 
whether  it  is  born  alive.    Beyond  that,  Georgia  permits 

such  an  action  for  children  damaged  when  not  yet  viable  but 

only  "quick".     In  order  to  allow  recovery  in  these  cases > 

courts  have  held  that  the  unborn  fetus  is  a  "person"  or 

"minor  child"  as  a  matter  of  statutory  construction. 

A  fairly  recent  case  which  discusses  the  fetus' 
118 

statutory  status  is  Eich  v.  To^-m  of  Gulf  Shores.     In  it, 

the  Alabama  Supreme  Court  held  that  the  purpose  of  the 
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Alabama  wrongful  death  statute  was  to  preserve  human  life, 

and  that  therefore  a  live  birth  was  not  a  prerequisite  to 
119 

liability.    The  court  indicated  that  it  considered  the 

"live  birth"  requirement  to  be  illogical,  since  under  such  a 

standard,  a  tortfeasor's  liability  depends  not  on  the 

seriousness  of  his  conduct,  but  on  whether  the  injured  child 

is  able  to  survive  his  injuries  for  at  least  a  moment  after 

birth.   Thus,  a  wrongdoer  is  rewarded  if  his  conduct  kills 
120 

a  fetus  immediately. 

However,  even  with  the  modern  trend  toward  permitting 

recovery  for  the  wrongful  death  of  a  viable  or  quick  fetus, 

it  is  still  unlikely  that  parents  of  an  IVF  conceptus  could 

make  successful  use  of  this  cause  of  action,  since  the 

probable  "termination"  point  of  the  conceptus  would  be  prior 

to  implantation,  V7hich  at  the  present  time  is  certainly 

before  the  stage  of  viability  or  quickness. 

IV .    Compensation  for  Harm 

It  has  been  demonstrated  in  the  preceding  section  that  existing 

common  law  remedies  are  inadequate  to  compensate  those  harmed  by 

involvement  in  the  IVF  process.   Accordingly,  another  approach  should 

to  be  undertaken  in  order  to  meet  this  outstanding  need. 

A.   Strict  Liability 

A  possible  solution  to, this  dilenma  would  be  the  application 
121 

of  the  doctrine  of  strict  liability.    The  basis  for  such 

a  suit,  either  by  or  on  behalf  of  the  IVF  child,  is  the  notion 

that  liability  may  be  Imposed  although  the  defendent  is  not 

negligent  in  that  he  has  not  deviated  from  the  appropriate 
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122 
standard  of  care.     Such  liability  is  generally 

imposed  for  those  activities  deemed  abnormally  dangerous, 
123 

as  IVF  would  be  considered  at  the  present  time. 

Imposition  of  the  doctrine  evidences  a  societal  decision 

that,  while  a  particular  eiaterprise  will  be  tolerated, 

it  is  of  a  type  which  should  carry  its  own  burden  in 

society,  so  that  if  an  individual  is  injured  because  of  it, 
124 

the  loss  will  be  shifted  to  the  party  best  able  to  carry  it. 

Thus,  the  IVF  researcher  would  be  proceeding  at  his  o\^m 

risk,  since  he  has  exclusive  control  of  the  experimental 

situation,  and  would  be  held  liable  without  fault  if  an 

injury  were  to  occur. 

There  is  a  difficult  policy  choice  to  make  here. 

Imposition  of  strict  liability  might  have  an  unwanted 

chiling  effect  on  the  development  and  continuation  of  IVF 

research.   However,  1  believe  the  analysis  balances  in  the 

favor  of  application  of  the  doctrine. 

Since  strict  liability  responsibility  is  limited  to 

those  damages  which  are  the  result  of  the  extraordinary 

risk  involved,  the  IVF  researcher  would  not  be  liable  for 
125 

every  defect  in  an  IVF  child.    Accordingly,  he  would  not 

be  responsible  for  the  consequences  of  an  "act  of  God"  or 
126 

an  independent  unforeseeable  act  by  a  third  party. 

Beyond  that,  through  resort  to  liability  insurance,  the 

costs  could  be  distributed  among  IVF  researchers,  or  even 

127 among  all  recipients  of  medic;'!  services. 
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Finally,  to  keep  costs  at  a  reasonable  level,  limits  may 

128 be  placed  on  the  amount  of  damages  recoverable  under  the  theory. 

B.   Compensation  Fund 

As  an  alternative  to  the  imposition  of  strict  liability, 

or  as  an  additional  compensation  mechanism,  a  compensation 

129 
fund  might  be  a  viable  option.    This  is  particularly  true  as 

long  as  IVF  is  an  experimental  procedure,  as  is  currently  the 

case,  and  any  work  in  the  area  would  most  likely  be  part  of  a 

research  protocol.   In  such  a  situation,  not  only  would  the 

parents  and  potential  IVF  child  benefit,  future  parents  and  IVF 

children,  as  well  as  society  as  a  whole,  would  be  the 

beneficiaries  of  the  knowledge  gained  as  a  result  of  undertaking 

the  procedure.   In  this  sense,  it  is  no  longer  logical  to  speak 

in  terms  of  individual  tort  liability,  but  rather  becomes 

130 necessary  to  discuss  societal  responsibility.    As  the  ultimate 

beneficiary  and  implied  endorser  of  such  experimentation,  society 

may  be  expected  to  assume  certain  burdens. 

In  the  field  of  tort  law,  many  activities  are  permitted 

which  are  known  to  cost  lives  since  it  has  been  determined  that 

to  make  these  activities  safer  or  to  abstain  totally  from  thera 

would  cost  too  much.   Much  of  the  control  over  the  taking  of 

human  life  is  determined  by  the  "market  system",  in  which  human 

beings  are  given  a  money  value,  the  activities  which  injure 

people  pay  the  victims,  and  society  coldly  decides  v/hether  it  is 

cheaper  to  make  the  activity  safer  or  to  pay  the  cost  of  injuries. 
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Thus,  the  control  mechanism  takes  into  account  both  the 

131 value  of  lives  taken  as  well  as  the  cost  of  saving  them. 

The  area  of  IVF  research,  however,  is  concerned  with 

risking  harm,  including  death  or  "termination",  in  order 

to  benefit  future  others  as  well  as  the  involved  parties, 

not  in  order  to  save  money.   However,  there  is  presently 

no  control  system  analogous  to  that  in  the  accident  field 

132 
which  allows  a  sufficient  balancing  of  these  interests. 

This  could  be  accomplished  by  setting  up  a  mechanism  by 

which  those  injured  in  the  IVF  process  are  compensated 

without  regard  to  fault. 

In  a  very  broad  sense,  nonfault  liability  encompasses 

any  compensation  system  that  uses  criteria  other  than  fault 

to  determine  benefits  coverage.   However,  in  the  context 

of  this  discussion,  I  intend  the  term  to  indicate  those 

schemes  which  use  a  social  security  system  as  the  major 

source  of  compensation.   In  essence,  such  a  mechanism  has 

government  management  and  funding,  and  uses  a  criteria  for 

compensation  that  is  often  more  closely  related  to  the  need 
133 

for  benefits  than  to  the  causes  of  the  need.    Worker's 

compensation  is  generally  considered  a  special  system  of 
134 

social  security. 

Accordingly,  in  the  IVF  area,  indemnification  should 

be  made  from  a  federal  compensation  fund.   Otherwise,  there 

might  be  situations  in  which  both  the  experimenter  and 

sponsoring  institution  lacked  sufficient  resources  to 

adequately  compensate  an  injured  party.   Additionally, 
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since  the  system  is  based  on  a  "non-fault"  premise,  the 

researcher  and  institution  are  blameless,  and  imposing 

financial  responsibility  on  them  could  make  them  unwilling 

to  accept  the  risk  of  liability,  thereby  curtailing  the 

amount  of  IVF  research  done,  as  mentioned  above. 

Beyond  this,  the  federal  government,  if  it  decides  to 

support  this  type  of  research,  will  have  therefore 

encouraged  such  an  undertaking.   Many  of  the  benefits  of 

IVF  experimentation  accrue  to  society  as  a  whole,  and  not 

to  an  individual  component  within  it,  be  that  component  an 

institution  or  a  state.   In  addition,  compensation  is  a 

critical  matter  of  national  concern,  and  should  therefore 

be  dealt  with  by  a  uniform  federal  policy,  not  subjected 

to  the  whims  of  individual  states. 

To  finance  this  fund,  one  could  require  the  payment 

of  premiums  from  IVf  experimenters  or  research  institutions, 

or  surcharge  the  medical  bills  of  the  sick.   In  the 

alternative,  one  could  provide  the  necessary  money  through 

general  revenues.   Since  the  taxing  structure  available 

to  the  federal  government  provides  the  most  efficient  means 

of  allocating  the  costs  to  society,  and  since  the  results 

of  IVF  research  will  ultimately  benefit  a  large  segment, 

if  not  all,  of  society,  it  is  logical  to  distribute  the 

burden  of  costs  through  the  use  of  general  revenues. 

Costs'  should  be  covered  for  injuries  incurred  through 

participation  in  IVF  research.   It  would  be  irrelevant 

whether  the  cause  of  the  damage  was  fault  on  the  part  of 

the  experimenter  or  a  nonnegligent  accident. 
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However,  it  is  often  difficult  to  determine  when  an 

individual's  injury  is  truly  attributable  to  participation 

in  the  experiment.   For  example,  are  the  problems  of  a 

defective  IVF  child  the  result  of  the  reproductive  process 

or  of  a  genetically-inherited  trait.   This  is  essentially 

the  same  problem  faced  by  proponents  of  no-fault  medical 

malpractice  insurance,  who  are  running  into  serious 

difficulty  in  developing  a  scheme  for  determining  the 

compensable  event. 

However,  since  the  underlying  rationale  for 

indemnification  of  IVF  victims  is  different  than  that 

forming  the  basis  for  compensating  patients  injured  by 

medical  malpractice  in  the  coarse  of  conventional  therapy, 

in  that  the  participation  in  IVF  research  may  be  said  to 

ultimately  benefit  society,  the  solution  to  this  problem 

in  the  IVF  area  should  perhaps  not  create  the  same  obstacle 

to  implementation  of  the  program.   Since  it  would  necessitate 

a  large  expenditure  of  administrative  funds  to  determine 

the  compensable  event,  it  might  be  preferable  to  add  those 

resources  to  the  money  allocated  for  direct  compensation. 

Even  though  certain  individuals  may  benefit  from  a  windfall. 

It  would  be  better  to  avoid  the  entire  causation  dilemma. 

Thus,  compensation  should  be  available  in  all  instances  in 

which  the  damage  is  not  clearly  unrelated  to  participation 

in  the  IVF  procedure.   Eligibility  would  therefore  depend 

only  on  a  showing  of  participation  in  the  IVF  process  coupled 

with  minimal  proof  of  injury.     Since  participation  is  of 
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benefiL  to  society,  the  plan  should  favor  compensation 

of  the  individual. 

One  of  the  most  difficult  problems  is  determining 

the  amount  of  compensation  which  an  individual  will  receive. 

The  fund  should  cover  the  cost  of  medical  expenses  and  the 

expense  to  the  individual  of  whatever  damage  was  caused  by 

participation  in  the  IVF  procedure,  such  as  future 

rehabilitation  and  special  education  costs  for  a  defective 

IVF  child.   In  essence,  the  compensation  for  a  defective 

IVF  child  should  be  measured  by  the  costs  of  placing  him  in 

the  position  of  a  "normal"  child,  to  the  extent  that  money 

damages  is  able  to  achieve  this.   However,  should  this 

recovery  be   individualized  depending  on  a  determination  of 

the  actual  losses  sustained  and  requiring  a  rather  extensive 

hearing  on  the  matter,  or  should  it  be  provided  by  a 

schedule,  as  in  worker's  compensation.   It  would  seem  that, 

in  an  area  in  which  fault  determinations  have  been  rejected, 

a  schedule  of  payments  related  to  average  costs  does  not  seem 

an  unreasonable  way  to  fairly  fulfill  society's  obligation. 

One  potential  problem  with  a  program  of  federal 

government  indemnification  should  be  noted.   There  is  a 

danger  that  there  will  be  a  lack  of  a  financial  incentive 

on  the  part  of  IVF  researchers  which  would  otherwise  have 

prevented  them  from  pursuing  risky  or  hazardous  aspects  of 

IVF  research.   One  way  of  determining  whether  there  is 

enough  confidence  in  a  proposed  procedure  is  to  assume 

payment  for  the  individuals  who  may  be  injured  by  it. 
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If  there  Is  not,  it  is  reasonable  to  assume  that  the 

particular  procedure  is  too  risky.   Thus,  requiring 

compensation  of  those  injured  by  IVF  experimenters  would 

cause  the  full  cost  of  such  research  to  be  placed  on  the 

parties  carrying  out  the  research.   A  decision  to  proceed 

with  the  procedure  would  require  a  conscious  consideration 

of  the  risks,  converted  into  money,  forcing  a  determination 

of  whether  the  procedure  was  worth  it,  and  whether  there 

137 
was  a  safer,  alternate  way  of  achieving  the  same  results. 

However,  this  controversy  appears  to  be  resovable. 

The  Ethical  Advisory  Board,  as  well  as  institutional  review 

committees  at  individual  facilities,  are  active  in 

determining  which  in^  vitro  fertilization  experiments  are 

unjustified.   In  addition,  the  indemnification  system  could 

be  set  up  so  that  institutions  with  much  higher  than  average 

rates  of  compensable  injuries  would  pay  losses  directly, 

eliminating  the  insitution's  eligibility  to  participate  in 

the  program.   This  would  serve  to  reinforce  the  activities  of l'i8 

the  review  committees. 

V.    Government  Regulation  of  IVF 

IVF  is  presently  an  experimental  technique.   Accordingly,  curre;>.t 

government  regulations  which  govern  human  experimentation  would  also  be 

applicable  to  research  in  the  IVF  area.   However,  there  is  a  further 

complicating  factor  with  IVF  research  which  would  seem  to  call  for 

additional  regulations  being  developed  to  prevent  the  unnecessarily 

hazardous  use  of  the  procedure. 
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Since-  the  intent  of  the  IVF  procedure  is  to  produce  a  healthy 

child,  it  would  seem  that  the  state  may  properly  develop  guidelines  to 

protect  the  pre-implantation  conceptus.   The  government,  under  the  mantle 

of  its  parens  patriae  power,  may  regulate  a  technology  for  the  benefit 

of  those  affected  by  it.   The  structure  of  such  a  regulatory  mechanism 

would  be  mandated  by  the  concerns  for  maternal  and  conceptus  health, 
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safety,  and  welfare. 

Beyond  that,  risk  to  the  IVF  conceptus  is  not  easily  quantified. 

However,  it  seems  clear  that  a  certain  number  will  be  destroyed  and 

that  some  will  develop  into  defective  children.   Accordingly,  we  become 

involved  with  the  concept  of  consent.   Ifho  may  "consent"  for  the 

potential  conceptus,  or  are  we  even  concerned  with  the  application  of 

that  doctrine  on  the  part  of  that  entity?   Does  the  resolution  of  this 

question  have  an  effect  on  the  ability  of  the  couple  to  make  the 

decision  to  attempt  to  achieve  pregnancy  by  means  of  IVF?   Would  the 

couple  merely  be  considered  to  have  exercised  their  own  right  of 

privacy,  or  might  they  also  be  considered  to  have  exercised  "proxy" 140 

consent  on  behalf  of  a  third  party,  the  conceptus? 

Briefly,  proxy  consent  may  only  be  granted  or  wltheld  on  the  sole 
141 

basis  of  the  welfare  of  the  party  for  v/hora  consent  is  being  exercised. 

The  judgment  of  the  consent-grantor  regarding  the  other  individual's 

best  interest  is  not  always  conclusive,  and  the  government  will  intervene 

to  protect  the  other's  welfare.   Therefore,  the  state,  exercising  its 

ultimate  responsibility  under  the  doctrine  of  parens  patriae,  will 

intervene  when  the  question  arises  as  to  whether  this  "best  interest" 

standard  has  been  met. 
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Assuming  that  the  conceptus  is  the  third  party  in  the  IVF  process, 

then  the  risks  in  the  procedure  become  critical  in  the  government's 

ultimate  review  and  protection  of  the  best  interests  of  that  third 

party.     Presumably  the  state  could  act  to  protect  these  interests 

and  regulate  the  use  of  IVF. 

A.   Current  HEW  Regulations 

Proposed  regulations  for  the  protection  of  human  subjects 

to  be  generally  applicable  to  all  HEW' grant-supported  activity 144 

were  published  in  November,  1973.    This  draft  document  proposed 

a  moratorium  on  IVF  research  until  the  safety  of  the  technique 

has  been  demonstrated  as  far  as  possible  in  sub-human  primates, 

and  the  responsibilities  of  donor  and  recipient  'parents'  and  of 
145 

research  institutions  and  personnel  have  been  established." 

It  also  recommended  that  all  IVF  proposals  be  approved  by  one  of 

the  proposed  Ethical  Review  Boards  (the  current  Ethical  Advisory 
146 

Boards).    However,  the  draft  did  not  provide  specific 

147 
standards  by  which  the  Board  s  decision  v;as  to  be  guided. 148 

A  revised  draft  was  published  in  August,  1974,    with  final 
149 

regulations  being  promulgated  in  1975.    The  rules  again  do  not 

provide  specific  regulations  governing  research  with  unimplanted 

IVF  conceptuses.   The  document  also  does  not  establish  the 

originally  proposed  moratorium  on  IVF  research.   It  does  follow 

the  earlier  drafts  in  leaving  the  resolution  of  issues  in  the  IVF 
150 

area  to  the  Ethical  Advisory  Board.     It  was  noted  that 

experimentation  on  implanted  IVF  conceptuses  would  be  governed  by 

the  fetal  research  regulations. 
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Briefly,  the  fetal  research  regulations  provide  for  the 

establishment  of  two  ethical  advisory  boards,  one  advisory  to  the 

Public  Health  Service  and  the  other  advisory  to  all  other  agencies 

and  components  of  HEW  concerning  applications  for  research  on 

152 
fetuses.     In  addition,  the  regulations  expand  the  functions  of 

Institutional  Review  Boards  in  local  hospitals  and  similar 
153 

institutions  in  connection  with  such  activity.    No  research 

award  may  be  made  by  HEW  until  the  appropriate  reviewing  bodies 

154 
certify  the  research  application.    The  boards  must  determine  v 

that  adequate  consideration  has  been  given  to  the  manner  in  which 

potential  subjects  will  be  selected,  and  must  make  sure  that  an 

adequate  m.echanism  exists  for  monitoring  "the  actual  informed 

,.  155 
consent  process  . 

General  limitations  are  placed  on  all  research  activity. 

Studies  on  animals  and  nonpregnant  individuals  are  required  before 

fetal  research  may  be  undertaken.   When  nontherapeutic  research  is 

conducted,  the  risk  to  the  fetus  must  be  minimal.   If  the  research 

is  therapeutic  and  conducted  on  either  the  mother  or  the  fetus, 

the  risk  to  the  fetus  must  be  the  least  possible  consistent  with 

157 
achieving  the  objectives  of  the  research.    Individuals  engaged  in 

the  research  activity  are  to  have  no  part  in  any  decision  as  to 

the  timing,  method,  and  procedures  used  to  terminate  the  pregnan-iy 

or  any  determination  of  the  viability  of  the  fetus  at  termination 

of  the  pregnancy.   No  procedural  changes  v.'hich  may  cause  greater 

than  minimal  risk  to  the  fetus  or  the  pregnant  woman  may  be 

introduced  into  the  procedure  for  terminating  the  pregnancy  soley 

In  the  interest  of  the  activity.   In  addition,  no  unducements, 

monetary  or  othenvise,  may  be  offered  to  terminate  pregnancy  for 

c     u  .  .    158 the  purpose  of  the  activity. 
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The  regulations  specifically  permit  in  utero  therapeutic 

research,  and  allow  in  utero  nontherapeutic  research  as  long  as 

the  risk  to  the  fetus  is  minimal  and  the  purpose  of  the  research 

is  the  development  of  "important  biomedical  knowledge  which  cannon 159 

be  obtained  by  other  means".    Prior  to  conducting  fetal  research 

the  consent  of  both  parents  is  required,  except  that  the  father's 

consent  need  not  be  obtained  if  his  identity  or  v.'hereabouts  cannot 

reasonably  be  ascertained,  he  is  not  reasonably  available,  or  the 
160 

pregnancy  resulted  from  rape. 

Prior  to  conducting  research  v/ith  ex  utero  fetuses,  a  person 

not  involved  with  the  research  must  determine  if  the  ejc.  utero 

161 
fetus  is  viable.   This  determination  need  not  be  made  prior  to 

conducting  the  research  if  there  is  "no  added  risk"  to  the  fetus 

as  a  result  of  the  research  and  it  is  for  the  development  of 

important  biomedical  knowledge  that  cannot  be  obtained  by  other 

means.   If  an  ex  utero  fetus  is  determined  to  be  viable,  it  is 

subject  to  the  regulations  that  control  research  with  children. 

As  a  general  rule,  vital  function  of  the  nonviable  ex  utero  fetus 

may  not  be  artificially  maintained.   This  may  be  done  where  the 

purpose  of  the  research  is  to  develop  new  methods  for  enabling 

162 
fetuses  to  survive  to  the  point  of  viability.    This  is  true 

even  though  the  fetus-subject  will  not  benefit  from  this  research. 

Under  no  circumstances  do  the  regulations  permit  activities  that 

would  cause  termination  of  fetal  heartbeat  or  respiration. 

Finally,  any  nontherapeutic  research  that  is  done  must  be  for  the 

purpose  of  developing  important  biomedical  knowledge  that  cannot 
163 

be  obtained  by  other  means.     The  consent  requirement  by  the 
164 

mother  and  father  is  the  same  as  for  in  utero  research.    Other 
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provisions  place  limits  on  research  activities  involving  the 
165 

dead  fetus,  fetal  material,  or  the  placenta   and  research 

,   ,        166 
carried  out  in  connection  with  abortion. 

However,  these  fetal  research  regulations  do  not  per  se 

apply  to  IVF  research,  since  the  rules  define  fetus  as  "the 

product  of  conception  from  the  time  of  implantation  . 

Thus,  since  many  of  the  problems  which  are  unique  to  IVF  result 

from  events  occurring  prior  to  implantation,  current  HEW 

regulations  are  of  limited  usefulness. 

B.   State  Laws 

The  only  statutes  which  states  have  which,  by  analogy,  are 

closest  to  the  IVF  area  as  those  which  deal  with  fetal  research. 

At  least  fifteen  states  have  such  legislation,  and  virtually  all 

of  these  statutes  were  passed  within  the  two  years  following 
169 

the  Roe  v.  V.'ade  decision,, 

An  analysis  of  state  fetal  research  laws  indicates  a 

hodgepodge  of  regulation  and  prohibition,  with  little  consistency 

among  the  various  jurisdictions.   For  example,  the  South  Dakota 

law  states  that  experimentation  with  fetuses  without  written 
170 

consent  of  the  woman  shall  be  prohibited.    No  distinction  is 

drawn  between  therapeutic  and  nontherapeutic  research,  or  between 

in  utero  or  ex  utero  research. 

The  Kentucky  statues  states: 
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Whoever  shall  sell,  transfer,  distribute  or 
give  away  any  live  or  viable  aborted  child  or  permits 
such  child  to  be  used  for  any  form  of  experimentation 
shall  be  imprisoned  in  the  penitentiary  for  a  term  of 
not  less  than  ten  (10)  nor  more  than  twenty  (20) 

years. 

This  statute  would  penalize  any  person  who  consented  to 

research  on  a  fetus,  although  not  the  person  who  actually 

conducted  the  research.   It  does  not  apply  to  fetuses  in  utero. 

nor  does  it  appear  to  permit  therapeutic  research. 

172 
Perhaps  the  most  detailed  statute  is  the  Massachusetts  one. 

The  statute  begins  by  stating  a  general  prohibition  against  all 

research  on  live  human  fetuses,  whether  before  or  after  expulsion 

from  the  womb.   The  remainder  of  the  statute  lists  exceptions  to 

this  general  rule.   One  may  study  a  fetus  _in  utero  if  such  a 

procedure  does  not  "substantially  jeopardize"  the  life  or  health 

of  the  fetus  and  provided  the  fetus  is  not  the  subject  of  a 

planned  abortion.   The  mother  is  given  the  authority  to  consent 

173 
to  research  on  a  dead  fetus. 

An  example  of  an  extreme  statute  is  that  of  Louisiana.   Its 

law  states  that: 

Human  experimentation  is  the  use  of  any  live 
born  human  being,  without  the  consent  of  that  live 
bom  human  being...  for  any  scientific  or  laboratory 
research  or  any  other  kind  of  experimentation  or 
study  except  to  protect  or  preserve  the  life  and 

health  of  said  live  born  human  being... -^'^ 

The  "crime  of  human  experimentation"  is  punishable  by  iraprisonmont 

at  hard  labor  for  not  less  than  five  nor  more  than  twenty  years, 

or  a  fine  of  not  more  than  ten  thousand  dollars,  or  both.   This 

broad  statute  may  be  interpreted  to  outlaw  all  research  on 

children,  some  institutionalized  mentally  ill  persons,  some 
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prisoners,  and  anyone  else  who  cannot  give  consent  for  themselves 

since  they  are  all  "live  born".   In  addition,  any  person  who 

experiments  on  an  individual  who  has  not  given  adequate  consent 

may  be  imprisoned  for  a  long  period  of  time.   Beyond  that,  the 

terra  "consent"  is  not  defined  in  the  statute. 

A  similar  problem,  perhaps  in  an  even  more  extreme  form, 

exists  in  Maine,  which  outlaws  the  use  of  "any  product  of 

conception  considered  live  born.. -for  any  form  of  experimentation", 

and  subjects  violators  to  a  fine  and  imprisonment.     Since  every 

person  in  existence  is  a  "live  born  product  of  conception",  this 

statute  may  ban  all  research  on  human  beings  in  that  state. 

Other  statues  deal  with  the  issue  in  a  nonuniform  and  haphazard 

manner.   Utah  seems  to  prohibit  all  in.  utero  research,  but  says 

nothing  about  e2c^  utero  research.    Ohio  prohibits  research  on 

the  "product  of  human  conception  which  is  aborted",  but  says 
177 

nothing  about  ixL  utero  research.     Illinois  outlaws  the 
178 

"exploitat?.on  or  experimentation"  of  "aborted  tissue". 

However,  it  is  unlikely  that  any  of  these  statutes  have  any 

effect  on  the  IVF  area,  other  than  to  regulate  research  with  the 

implanted  IVF  conceptus,  as  is  the  case  with  the  HEW  fetal  research 

regulations.   None  of  the  state  laws  were  drawn  v;ith  regulation  of 

IVF  research  in  mind,  as  the  issue  was  not  then  before  the  state 

legislatures.   The  only  way  in  v;hich  these  laws  could  be 

applicable  would  be  if,  for  this  purpose,  the  term  "fetus"  or  the 

related  term  used  in  a  particular  statute  were  interpreted  to 

include  an  un implanted  IVF  conceptus,  and  such  an  interpretation 

would  be  a  highly  unusual  and  strained  construction  of  the 

statutory  language. 
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C .   Possible  Restrictions  on  Government  Regulation  of  IVF 

There  does  not  seem  to  be  a  constitutional  right  either  to 
179 

conduct  research  or  to  be  a  research  subject.     In  an  analogous 

situation,  the  law  will  not  permit  an  individual  to  consent  to 

certain  activities,  such  as  his  own  murder,  to  a  brawl,  to  a 

maiming,  or  to  other  activities  which  are  regarded  as  a 

"breach  of  the  peace"  or  a  violation  of  "public  policy".   Thus, 

no  one  could  consent  to  an  experiment  that  was  done  in  "such 

reckless,  wanton  or  flagrant  nature  as  to  show  utter  desregard 

of  the  safety  of  others  under  circumstances  likely  to  cause 
180 

injury".    Accordingly,  one  who  performs  such  an  experiment 

is  subject  to  criminal  cnarges  of  mayhem,  assault  and  battery, 
181 

and  manslaughter  if  the  subject  dies  as  a  result. 

Not  only  is  an  individual's  right  to  consent  to  danger 

circumscribed  by  existing  criminal  law,  it  is  also  relatively 

certain  that  the  state  could,  if  it  so  chose,  make  all  or  certain 

forms  of  dangerous  human  experimentation  illegal.   Such  a  statute 

would  be  based  on  the  general  proposition  that  "the  interests  of 

the  public  require  such  interference,  and  that  the  means  are 

reasonably  necessary  for  the  accomplishment  of  the  purpose,  and 

182 
not  unduly  oppressive  upon  individuals". 

For  example,  statutes  making  boxing  subject  to  specific 

regulations  do  not  violate  the  United  States  Constitution.   In 

one  case,  such  a  statute  was  challenged  by  a  fifty-one-year-old 

prize  fighter  who  had  fought  in  more  than  300  bouts.    The 

court  found  that  the  athletic  commission  could  rightfully  conclude 
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that  to  allow  him  "to  engage  in  such  a  contest  would  be  to 184 

run  the  risk  of  serious  injury  to  him".     The  court  went  on 

to  say  that  this  risk  "not  a  consideration  purely  personal  to 

him",  but  that  the  state  also  had  a  legitimate  interest  in  his 
185 

health.    The  court  stated: 

Tvjo  main  purposes  have  prompted  such 
legislation:   First,  the  desire  to  prevent  as 
far  as  possible  certain  brutal  and  degrading 
features  which  have  in  the  past  sometimes  attended 
such  contests,  and,  second  to  promote  and  protect 
such  contests  when  conducted  within  the  legitimate 

limits  of  a  sport. ^^^ 

By  analogy,  it  may  be  concluded  that  any  individual  state, 

or  the  federal  government,  could  regulate  dangerous  human 

experimentation  to  prevent  reckless  experiments  and  to  promote 

and  protect  experimentation  done  according  to  specified  rules. 

If  the  state  found,  hov7ever,  that  certain  types  of 

experimentation  were  so  dangerous  that  they  could  not  be  properly 

controlled,  a  statute  to  outlaw  such  experimentation  altogether 

would  probably  also  be  valid.   Thus,  for  example,  certain  statutes 

3  8  7 
have  outlawed  the  handling  of  snakes  in  religious  ceremonies. 

In  accord  with  this  view  are  the  statutes  of  a  majority  of  states 

which  require  riders  of  motorcycles  to  wear  helmets  under  pain  of 

criminal  penalties.   These  statutes  have  almost  universally  been 

upheld  on  grounds  similar  to  those  used  in  the  boxing  and  snake 

t,   ji-         188 handlxng  cases. 

Accordingly,  the  conclusion  is  that  che  government,  either 

state  or  federal,  may  adopt  laws  limiting  an  individual's  ability 

to  conduct  or  participate  in  research,  and  may,  under  certain 

circumstances,  proscribe  dangerous  or  hazardous  human  experimentation 
189 

altogether.     However,  the  constitutionality  of  any  attempted 
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Of:  importance  to  this  discussion  are  the  Equal  Protection 

Clause,  which  protects  against  arbitrary  discrimination  by  the 

state,  and  the  Due  Process  Clause,  which  protects  against  the 

state  or  federal  deprivations  of  life,  liberty,  or  property 

190 
without  due  process.    These  protections  come  in  varying  degrees. 

Any  statute  which  impinges  upon  a  "funadmental  right"  or  involves 

a  "suspect  classification"  will  be  subject  to  the  "strict 

scrutiny"  test.     In  essence  the  burden  will  be  on  the  state 

to  show  that  the  statute  is  necessary  to  protect  a  compelling 

state  interest.   There  are  two  parts  to  this  test.   The  state 

must  establish  a  compelling  interest  which  is  advanced  by  the 

statute,  which  is  a  question  of  law  for  the  courts.   In  addition, 

the  state  must  show  that  the  statute  is  necessary  to  advance  its 

interest,  and  that  there  are  no  less  restrictive  alternatives. 

Under  existing  norms  and  case  law,  this  burden  of  proof  would  be 

192 virtually  impossible  to  satisfy. 

If,  on  the  other  hand,  it  is  determined  that  no  "fundamental 

interest"  or  "suspect  classification"  is  involved,  the  plaintiff 

has  the  burden  of  showing  that  the  statute  is  totally  arbitrary. 

Thus,  the  statute  will  be  upheld  if  the  classification  or  statute 

is  rationally  related  to  a  permissible  state  objective.   The  state 

has  broad  powers  in  this  regard,  termed  "police  powers",  enabling 

it  to  enact  legislation  for  the  health  and  general  welfare  of  its 

citizens.   This  test,  called  the  "rational  basis"  test,  is  very 

easy  for  the  state  to  meet. 

For  this  reason  it  is  important  for  the  plaintiff  to  show 

that  a  "fundamental  right"  is  involved.   Exactly  what  constitutes 
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a  "fundamental  right"  has  been  a  source  of  continuing  controversy. 

Basically,  it  is  a  matter  for  judicial  interpretation  and  is 

therefore  subject  to  change. 
193 

For  example,  in  Prince  v.  Massachusetts ,    the  United  States 

Supreme  Court  rejected  a  claim  of  deprivation  of  first  amendment 

religious  freedom,  generally  considered  a  "fundamental  interest", 

and  supported  the  interest  of  the  state  in  protecting  childrens' 

welfare  under  a  statute  prohibiting  child  labor.   In  so  doing, 

the  Court  observed:   "The  right  to  practice  religion  freely  does 

not  include  liberty  to  expose  the  community  or  the  child  to 

,,194 

communic
able  

diseases
  

or  the  latter  to  ill  health  or  dealth. 

195 

Similarly,  in  Jacobson  v.  Massachusetts .    the  Court  held  that 

compulsory  vaccination  laws  were  reasonable  regulations 

established  to  protect  public  health  and  safety,  and  therefore 

.   ,      .     ^   ■  .  ̂    196 not  3.n  derogation  of  due  process  rxghts. 

In  dealing  with  reproductive  matters,  the  issue  involves 

197  198 
the  right  to  marry,    the  right  of  privacy,    as  well  as  the 

199 
right  to  procreate.    Modern  cases  support  the  proposition  that 

marital  and  procreative  decisions  fall  within  a  constitutionally- 
200 

protected  zona  of  privacy.    As  long  ago  as  19'tl  the  United 

States  Supreme  Court  declared  that  man  possesses  the  basic  civil 

201  202 
right  to  have  offspring.     The  Court  in  Griswold  v.  Connecticut 

stated  that  the  right  to  marital  privacy  was  funadmental.   The 

exact  basis  of  its  decision  is  unclear,  however.   Although  the 

justices  agreed  on  the  result,  they  each  reached  the  conclusion 
203 

In  a  different  way.   In  Eisenstadt  v.  Balrd,    the  Court  struck 

down  a  statute  prohibiting  the  dispensation  of  contraceptives  to 
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single  women  as  violative  of  a  fundamental  right  of  reproductive 

privacy. 

204 
The  more  recent  case  of  Roe  v.  Wade   also  spoke  of  a 

fundamental  right  to  reproductive  privacy.   Such  a  right  could  be 

argued  to  Include  the  right  to  reproduce  by  means  of  IVF.   It  is 

not  certain,  however,  that  the  Court  would  extend  Roe  that  far. 

In  the  case  the  Court  weighed  fetal  versus  maternal  protection. 

It  found  that  protection  of  the  mother  out  weighed  protection  of 

the  fetus  during  the  early  stages  of  pregnancy.   However,  this 

does  not  mean  that  the  fetus,  or  in  the  case  of  IVF,  the  conceptus, 

.   205  ̂ ^  ̂        ,   . 
IS  without  protection.     If  the  state  s  interest  in  protecting 

the  IVF  conceptus  out  weighs  the  mother's  privacy  right  in  having 

an  IVF  child,  governmental  regulation  of  IVF  would  pass 

constitutional  muster.   There  may  be  sufficient  interest  in 

preventing  injury  to  a  conceptus  or  fetus  to  warrant  regulation 

of  practice  which  may  result  in  the  birth  of  a  defective  child. 

Genetic  intervention  in  individual  cases  may  involve,  to  a 

greater  extent  than  in  the  case  of  other  medical  procedures, 

important  societal  interests.   The  stace  vjould  seem  to  have  an 

important  interest  in  regulating  IVF  because  of  the  dangers  and 

ethical  issues  raised  by  its  use.   Beyond  that,  since  IVF 

experimentation  occurs  outside  the  woman's  body,  her  right  of 

privacy  is  less  than  that  involved  in  abortion,  and  diminishes 

in  comparison  to  the  state's  interest.     Thus,  Roe  should  not 

present  an  overwhelming  obstacle  to  governmental  regulation  of 

IVF. 

Th^re  are  also  some  other  legal  precedents  which  uphold 

government  restrictions  on  reproductive  rights,  indicating  that 
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societal  interests  may  be  sufficiently  powerful  to  justify  at 

207 
least  some  regulation  for  limitations  on  reproduction. 

208 
For  example,  in  Buck  v.  Bell,    the  Supreme  Court  upheld  a 

Virginia  statute  providing  for  sterilization  of  inmates  committed 

to  state  supported  institutions  who  were  found  to  have  a 

209 
hereditary"  form  of  insanity  or  imbecility.    Many  states  still 210 

have  some  form  of  compulsory  sterilization  legislation,   and 
211 

courts  typically  uphold  such  statues. 

Although  this  case  was  decided  prior  to  those  cases  discussed 

alone  which  have  increasingly  recognized  the  right  to  have 

children  as  a  fundamental  right,  the  distinguishing  features  of 

Buck  V.  Bell  do  not  indicate  that  the  state  cannot  offer  any 

compelling  justifications  to  warrant  mandatory  restriction  on 

reproduction.   Such  justification  can  be  found  in  society's 

interest  in  safeguarding  the  health  and  welfare  of  its  citizens, 

in  the  allocation  of  economic  resources,  and  in  population  control/ 

In  Buck  V,  Bell,  Justice  Holmes  stressed  that  "it  would  be  better 

for  all  the  world... if  society  can  prevent  those  who  are 213 

manifestly  unfit  from  continuing  their  kind".    Perhaps  world 

conditions  have  become  so  complex  and  resources  so  valuable  that 

society  now  has  a  compelling  interest  in  restricting  reproduction 

by  those  who,  although  not  "manifestly  unfit"  themselves,  perpetuate 

human  suffering  by  giving  birth  to  offspring  who  may  be  more 

likely  to  have  genetic  defects. 

Thus,  given  the  dangers  of  IVF  research  to  the  general 

welfare,  it  would  seem  that  a  compelling  state  interest  can  be 

effectively  established  for  research  control.   It  should  be  noted. 

212 
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though,  that  If  this  societal  interest  is  sufficient  to  sustain 

regulation  of  such  actions,  this  would  extend  the  arm  of 

government  regulation  into  an  area  of  personal  decision  making 

where  the  need  for  intense  privacy  has  heretofore  been  recognized. 

However,  once  it  is  established  that  the  state  may  use  its 

police  power  to  regulate  an  activity,  the  question  of  which  level 

214 
of  government  should  administer  the  controls  remains.     The 

matter  could  be  subject  to  federal  regulation,  or  it  may  be  an 

appropriate  concern  for  regulation  by  the  police  power  of  the 

states.   Since  research  activities  have  national  consequences, 

the  need  for  uniformity  of  research  controls  should  make  federal 

action  appropriate.   The  manipulation  of  IVF  research  through 

government  funding  policies  seems  to  provide  the  most  feasible 

method  for  regulation. 

V I .    Conclusi c'lis  and  Rcconaraendatlons 

Significant  hazards  do  exist,  both  to  the  individuals  involved  and 

to  society  as  a  whole,  in  undertaking  IVF  research  and  in  application 

of  the  results  of  that  research.   V/ith  that  in  mind,  and  based  on 

the  foregoing  analysis  of  the  m.ajor  legal  issues  in  the  area,  I  make 

the  following  conclusions  and  recommendations: 

1.   Appropriate,  critical  studies  in  primates  and  other 

animals  must  have  been  completed  prior  to  undertaking 

IVF  research,  with  the  results  indicating  a 

scientific  justification  for  proceeding  onto  tests 

with  humans. 
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2.  A  review  of  the  particular  research  protocol  to 

deteinnine  its  scientific  merit  must  be  undertaken, 

not  only  by  the  Ethical  Advisory  Board,  but  also 

by  the  Institutional  Review  Board  at  the  specific 

research  institution.   This  review  should  also  take 

into  account  the  qualifications  of  the  IVF  researchers, 

the  available  laboratory  conditions,  and  the 

necessary  safety  standards  for  conducting  the 

research. 

3.  Taking  into  account  the  present  state  of  knowledge 

in  the  IVF  area,  and  realizing  that  only  humans  can 

provide  the  test  system  for  fully  assessing  the  risks 

of  using  the  procedure  in  humans,  the  risk  at  which  the 

conceptus  is  placed  must  be  the  least  possible 

consistent  with  successful  completion  of  the  research. 

However,  if  the  objective  of  a  particular  experiment 

is  to  produce  a  live  child,  the  risk  to  the  conceptus 

must  be  minimal. 

4.  Recognizing  that  the  mental  state  of  a  couple  who 

desire  to  have  a  child  by  means  of  IVF  may  make 

obtaining  truly  informed  consent  difficult,  it  is 

nevertheless' necessary  to  obtain  informed  consent,  not 

only  from  the  mother  and  the  father,  but  also  from  any 

donor  or  "hostess"  who  may  be  involved  in  a  particular 

incident. 
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5.  \fliiie  the  consent  obtaineJ  by  the  mother  and  father 

should  include  a  provision  whereby  they  each  consent 

for  the  conceptus,  an  independent  and  objective 

guardian  should  nevertheless  be  appointed  to 

represent  the  interests  of  the  conceptus  and  to  make 

the  consent  decision  on  its  behalf.   If  the 

guardian,  after  reviewing  the  procedure,  refuses  to 

consent,  that  refusal  shou].d  take  precedence  over  the 

couple's  consent  decision,  although  it  should  still 

be  open  to  court  review  in  an  action  brought  by 

either  the  researcher  or  the  couple  to  determine 

whether  the  decision  was  "in  the  best  interests" 

of  the  potential  conceptus. 

6.  The  entire  consent  process  should  be  reviewed  by 

the  research  institution's  Institutional  Review  Board 

to  determine  its  adequacy. 

7.  If  a  donor  and/or  "hostess"  is  involved  in  a 

particular  IVF  procedure,  contracts  should  be  drawn 

up  and  signed  by  the  couple  desiring  the  child  and 

the  other  individual (s)  detailing  the  rights,  duties, 

and  responsibilities  of  all  parties  concerned. 

8.  IVF  research  should  be  undertaken  only  to  aid 

informed  and  consenting  couples  to  have  a  child,  or 

to  obtain  important  medical  information  related  to 

the  reproduction  process,  genetic  defects,  or  related 

areas,  which  information  cannot  be  obtained  by  any 

other  means. 
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9.   Only  as  many  eggs  as  are  absolutely  essential  to 

ensure  as  much  as  possible  the  success  of  the 

procedure  should  be  exposed  to  sperm  and  the_ 

possibility  of  fertiliiiation.   Only  those  fertilizec 

eggs  which,  prior  to  implantation,  are  determined 

to  be  defective,  or  those  which,  following 

successful  implantation  of  one  fertilized  egg 

from  a  group,  are  no  longer  essential  to  the 

completion  of  the  procedure,  may  be  destroyed. 

10.  Couples  volunteering  to  participate  in  IVF 

experiment  involving  implantation  with  the 

objective  of  producing  a  live  child  should  not  be 

able  to  have  a  child  by  any  other  means  so  that 

IVF  is  the  only  viable  option  remaining  to  them. 

11.  No  inducements,  monetary  or  otherwise,  should  be 

offered  to  encourage  any  of  the  participants  in  the 

experiment. 

12.  A  system  for  periodic  review  of  the  research  should 

be  developed  and  instituted  at  the  individual 

research  facility.   If,  during  the  course  of  such 

review,  it  is  determined  that  there  is  more  risk  or 

harm  to  any  involved  party  than  originally  antici- 

pated, such  as  a  definite  increase  in  the  number  of 

infants  born  with  genetic  defects,  a  mechanism  for 

immediate  termination  of  the  research  must  be 

available. 

-54- 



13.  Following  implantation  of  the  IVF  conceptus,  the 

experiment  is  to  be  governed  by  the  HEW  fetal 

research  regulations. 

14.  Following  the  birth  of  the  IVF  infant,  any  further 

research  is  to  be  governed  by  the  HEW  rules 

regulating  experimentation  with  children. 

15.  A  federal  compensation  scheme  for  those  harmed  as 

a  result  of  IVF  research  should  be  developed  and 

implemented. 

16.  There  should  be  strong  encouragement  of  states  to 

pass  appropriate  statutes  so  as  to  resolve  the 

present  family  law  ambiguities  in  tVie  IVF  area. 

Much  of  the  current  debate  over  the  limits  of  IVF  experimentation 

focuses  on  the  issue  of  how  much  pov/er  society  should  exercise  over 
215 

scientific  research  decisions.     1  an  hopeful  that  my  recommendations 

in  this  area  have  achieved  a  satisfactory  balaiice  between  the  need 

for  continued  scientific  research  in  the  area  and  the  need  for  a 

legal  and  ethical  standard  of  guidance. 
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I.   Introduction 

This  paper  is  a  survey  of  laws  and  regulations  governing 

the  use  of  human  tissue  for  experimental  purposes.   The  focus  will 

be  upon  the  review  procedures  which  deal  with  the  researcher's  use 

of  the  tissue  and  the  consent  he  must  obtain  for  that  use.  There 

are  three  sources  from  which  human  tissues  may  be  obtained  and  used 

for  experimental  purposes:   (1)  autopsies  and  donations,  (2)  fetal 

tissue  obtained  as  a  result  of  spontaneous  or  induced  abortions, 

and  (3)  tissue  discarded  following  surgery  or  routine  diagnostic 

procedures . 

Briefly,  local  state  statutes  govern  autopsies,  donations 

and  fetal  tissue;  while  Federal  DHEW  regulations  deal  with  all  tissue 

use,  excluding  fetal  material.  However,  with  respect  to  the  DHEW 

regulations,  there  are  problems  associated  with  the  actual  pro- 

cedures used  to  obtain  consent,  and  with  the  institutional  review 

of  the  tissue  use. 

II.  State  Law  Materials 

A.  Autopsy  and  Donation 

In  the  words  of  its  drafters,  the  Uniform  Anatomical  Gift 

Act  (UAGA)  was  drawn  up  in  order  to  "encourage  the  making  of  anatomical 

gifts"  and  to  eliminate  "uncertainty  as  to  the  applicable  law"  and 



C2) 

1 

protect  all  concerned  parties.   The  UAGA  has  been  adopted  in  all 

fifty  states  and  the  District  of  Columbia,  with  minor  changes  which 
2 

are  not  relevant  for  the  purposes  of  this  survey.   "Any  individual 

of  sound  mind  and  eighteen  years  of  age  or  more"  is  allowed  to  donate 
3 

all  or  part  of  his  body,  "the  gift  to  take  effect  upon  death."   If 

the  decedent  himself  has  not  made  arrangements  for  such  disposition 

of  his  body,  the  UAGA  sets  forth  a  priority  listing  of  other  persons 

who  may  make  the  gift,  in  the  following  order:   the  spouse,  an  adult 

son  or  daughter,  either  parent,  an  adult  brother  or  sister,  a  guar- 

dian of  the  decedent  at  his  death,  or  any  other  person  authorized  to 
4 

dispose  of  the  body.   Actual  notice  to  the  donee  of  opposition  to  the 

gift  by  the  decedent  or  a  person  in  a  prior  class  or  the  same  class  as 
5 

the  donor,  \;ill  preclude  the  donee  from  accepting  the  gift.   Donees 

may  be  hospitals,  physicians,  medical  schools,  organ  banks,  or 
6 

similar  enumerated  institutions. 

The  donation  may  be  testamentary;  that  is,  made  by  the 

decedent  by  his  will.  The  gift  will  be  effective  without  going 
7 

through  probate,  even  if  the  will  itself  is  invalid.   For  a  non- 

testamentary  gift,  the   UAGA  contains  two  suggested  donation  forms, 

one  for  use  by  a  living  donor,  the  other  for  donation  by  one  of  the 
8 

other  authorized  persons.   Variations  on  these  forms  have  been 

adopted  by  the  states,  the  most  common  being  linked  in  some  way  with 
9 

an  individual's  driver's  license. 
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A  second  group  of  statutes  is  concerned  with  autopsies 

and  post-mortem  examinations.   A  wide  variation  exists  among  the 

states  as  to  who  may  perform  an  autopsy,  ranging  from  restricting 
10 

the  right  to  physicians  only,   to  allowing  residents,  interns, 
11 

and  supervised  medical  students  to  perform  the  operation.    In 

the  absence  of  permission  prior  to  the  decedent's  death,  a  priority 
12 

system  similar  to  that  of  the  UAGA  is  generally  used,   usually 

with  provision  being  made  for  obtaining  a  valid  consent  via  telephone. 

Other  acts  also  provide  for  the  use  of  unclaimed  bodies  of 
14 

paupers  and  indigents  for  the  advancement  of  medical  science.    Sta- 

tutes which  are  concerned  with  forensic  medicine  and  medical  examiner- 

initiated  autopsies  are  not  relevant  to  our  discussion,  since  the 

remains  would  revert  to  the  decedent's  estate  for  final  disposition 

by  way  of  the  UAGA. 

The  actual  consent  forms  used  by  hospitals  tend  on  their 

face  to  follow  the  statutory  dichotomy  between  anatomical  gifts  and 

post-mortem  examinations,  but  there  is  an  interesting  overlap.   For 

example,  in  Boston,  University  Hospital  uses  different  consent  forms 
15 

for  anatomical  gifts  and  post-mortem  examinations.    For  an  anatomi- 

cal gift,  three  copies  of  the  consent  form  are  used,  one  each  for  the 

donor,  the  anatomy  department  and  medical  records.   Boston  University 

Medical  Center,  consisting  -inter  alia   of  a  teaching  hospital  and  a 

medical  school,  is  named  as  the  donee  "for  the  purposes  of  education, 

research,  therapy,  and/or  the  advancement  of  medical  science."  The 

entire  body  or  specified  organs  may  be  donated,  and  B.U.M.C.  is 

allowed  to  transfer  the  gift  to  another  donee,  one  authorized  under 

13 
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the  law.   If  the  entire  body  is  donated,  the  remains  after  use  are 

to  be  either  released  to  the  decedent's  estate,  or  buried  by  B.U.M.C. 

in  a  named  cemetery,  with  a  religious  service  of  the  donor's  choice. 

Pursuant  to  the  state  statute,  the  signatures  of  two  witnesses  are 

required,  in  addition  to  that  of  the  donor. 

Instructions  are  stapled  to  the  consent  forms  for  use  by 

the  hospital  staff.  The  donor  priority  listing  is  provided,  along 

with  an  explanation  of  objection  rights.   The  instructions  suggest 

that  one  of  the  witnesses  be  a  "unit  secretary,"  and,  if  the  whole 

body  is  to  be  donated,  a  copy  of  a  booklet  entitled  "Human  Anatomy 
16 

and  Medical  Education"  is  made  available  to  the  donor. 

17 For  a  post-mortem  examination,    a  different   form  is   used. 

This  form  is  extremely  similar  to  the  one  utilized  by  the  National 18 

Institutes  of  Health.    It  permits  University  Hospital  to  perform 

a  post-mortem,  and  allows  "removal  or  retention  for  use  for  scien- 

tific or  therapeutic  purposes  of  such  organs  and  tissues  as  the 

physicians  and  surgeons  in  attendance  at  University  Hospital  may 

deem  necessary."  A  blank  line  is  then  provided  in  order  to  add  any 

restrictions  on  this  broad  consent.   Consent  via  telephone  is  allowed, 

and  mention  is  made  that  nurses  should  not  be  used  as  witnesses. 

Again,  the  statutory  priority  listing  and  explanation  is  provided. 

The  Massachusetts  General  Hospital  and  the  Sidney  Farber 
19 

Cancer  Center  use  similar  post-mortem  forms.    However,  theirs 
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state  that  tissue  and  organs  may  be  removed  for  grafting  or  trans- 

plantation. 

These  post-mortem  consent  forms  allow  the  hospital  to 

exercise  much  greater  leeway  in  the  way  they  obtain  materials. 

There  is,  for  example,  no  provision  for  dealing  with  opposition 

by  persons  in  higher  priority  classes.   Little  or  no  explanation 

is  made  to  the  donor,  before  or  after  the  autopsy.   No  mention  is 

made  of  final  disposition  of  the  removed  tissue,  other  than  that 20 

the  institution  is  entitled  to  retain  it;   and,  apparently,  the 

responsibility  for  burial  of  the  body  rests  with  the  estate.   The 

post-mortem  consent  forms  are  worded  in  a  way  that  avoids  the  more 

precise  procedural  provisions  of  the  UAGA.   The  institution  is 

allowed  to  take  what  it  desires  and  is  not  limited  to  what  is  spe- 

cifically donated. 

Institutional  review  of  the  uses  of  autopsy  materials  and 

donor  consent  will  be  discussed  below  in  Section  III. 

B.   Fetal  Tissue 

The  second  source  of  human  tissue  for  experimentation 

purposes  is  fetal  tissue  obtained  from  spontaneous  or  induced 

abortions.   The  UAGA  is  applicable  to  this  source  as  well,  since 

a  "decedent"  is  defined  in  the  Act  as  "a  deceased  individual  and 
21 

includes  a  stillborn  infant  or  fetus."    The  donor  under  the  Act 22 

could,  of  course,  be  "either  parent."    One  parent  should  be  able 
25 

to  prevent  such  a  donation  by  the  other,   but  actual  notice  to  the 
24 

donee  is  required,  and  the  donee  is  under  no  duty  to  inquire. 
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Apart  from  the  UAGA,  there  are  only  six  states  which  have 

enacted  statutes  dealing  with  the  use  of  tissue  from  an  aborted  fetus. 

The  Ohio  statute  reads: 

CA)   No  person  shall  experiment  upon  or 
sell  the  product  of  human  conception  which 
is  aborted.   Experiment  does  not  include 
autopsies  pursuant  to  sections  313.13  and 
2108.50  of  the  Revised  Code. 26 

Illinois  only  allows  an  analysis  and  tissue  report  by  a 

pathologist  and  states  "there  shall  be  no  exploitations  of  or  experi- 
27 

mentation  with  the  aborted  tissue."    Similarly,  Indiana  prohibits 

all  experiments  except  a  pathological  examination  and  dos  not  allow 
28 

transportation  out  of  state  of  the  fetus  for  experimentation. 

South  Dakota  simply  requires  written  consent  of  the  mother 29 

for  experimentation. 

30  31 

Massachusetts   and  North  Dakota   have  identically  worded 

statutes :   "No  experimentation  may  knowingly  be  performed  upon  a  dead 

fetus  unless  the  consent  of  the  mother  has  first  been  obtained,  provided, 

however,  that  such  consent  shall  not  be  required  in  the  case  of  a 

routine  pathological  study." 

In  his  study  for  the  National  Commission  for  the  Protection 

of  Human  Subjects  of  Biological  and  Behavioral  Research,  Professor 

A.M.  Capron  states  that:   "The  net  effect  of  these  two  laws  [South 

Dakota  and  Massachusetts]  would  seem  simply  to  be  that  the  father  of 
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the  fetus  is  deprived  of  the  authority  (granted  under  the  UAGA)  to 

be  the  sole  person  consenting  to  the  use  of  that  fetus  after  death  .  .  . 

Professor  Capron  continues: 

It  should  be  noted  that  all  of  these 

provisions,  to  the  extent  that  they 
modify  the  UAGA  rules  on  experimen- 

tation with  dead  fetuses  and  the  like, 

apply  only  to  the  products  of  induced 
and  not  spontaneous  abortions.   Al- 

though the  language  in  them  is  broader, 
this  must  be  read  in  the  context  of 

anti-abortion  statutes  .    .    .    .-^^ 

The  only  other  laws  which  might  apply  are  grave-robbing 

statutes.  However,  there  has  been  only  one  indictment  under  such 

a  law.   In  1974,  four  Boston  physicians  were  prosecuted  under  the 

Massachusetts  grave- robbing  law.   They  had  obtained  the  consent  of 

pregnant  women  seeking  abortions  to  participate  in  an  experiment, 

but  had  neglected  to  get  consent  to  study  the  fetuses  after  the 
33 

abortion. 

With  respect  to  live  fetuses,  it  should  be  noted  that  eight 

states  prohibit  experimentation  on  live  fetuses,  with  criminal  penal- 

34 
ties  associated  with  violations.    The  Massachusetts  and  North  Dakota 

statutes  discussed  above  prohibit  experimentation  on  a  live  fetus, 

although  procedures  are  allowed  which  study  the  fetus,  provided  the 

35 fetus  is  not  jeopardized  and  it  was  not  obtained  through  an  abortion. 

A  consent  form  used  by  a  Boston  hospital  for  the  termination 

of  pregnancy  includes, as  part  of  it,  consent  for  experimental  use  of 
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the  fetal  materials.    The  form  authorizes  the  hospital  "to  dispose 

of  any  tissue,  or  parts,  or  organs  which  may  be  removed."  Continuing, 

the  subject  states,  "I  further  consent  for  fetal  and  placental  tissues 

from  this  pregnancy  to  be  used  in  scientific  research  in  accordance 

with  the  Laws  of  Massachusetts.   I  understand  that  this  consent 

authorizes  the  transfer  of  these  products  of  conception  for  the 

above  purposes."  The  mother's  refusal  to  consent  is  accomplished  by 

crossing  out  these  statements. 

C.   Discarded  Tissue 

There  are  no  statutes  which  deal  with  the  use  for  research 

purposes  of  human  tissue  discarded  after  surgical  or  diagnostic  pro- 

cedures.  This  is  one  area  in  which  the  states  have  not  spoken. 

However,  the  United  States  Department  of  Health,  Education  and  Wel- 

fare (DHEW)  has  established  administrative  rules  which  are  relevant 

to  this  source  of  tissue  (see  Section  III,  below). 

III.  Federal  Statutes  and  Regulations 

37 
The  National  Research  Act  of  1975   amended  the  Public  Health 

Service  Act  by  requiring  the  Secretary  of  Health,  Education  and  Welfare 

to  promulgate  regulations  for  the  protection  of  human  subjects  of  re- 
38 

search.    These  regulations,  codified  in  45  C.F.R.  46,  are  applicable 
39 

to  all  institutions  receiving  DHEW  funds.    As  we  shall  see,  they 

speak  to  all  three  areas  of  research  considered  in  this  survey. 
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Section  46.102  sets  out  the  policy  considerations  behind 

the  regulations.   In  order  to  safeguard  the  rights  and  welfare  of 

research  subjects,  DHEW  requires  an  Institutional  Review  Board  (IRB) 

at  each  facility  to  certify  to  DHEW  that  they  have  reviewed  and 
40 

approved  each  research  project  for  conformity  with  DHEW  regulations. 

The  review  is  to  determine  whether  subjects  will  be  at  risk,  and, 

if  so,  whether: 

(1)  The  risks  to  the  subject  are  so 
outweighed  by  the  sum  of  the  benefit 
to  the  subject  and  the  importance  of 

the  knowledge  to  be  gained  as  to  war- 
rant a  decision  to  allow  the  subject 

to  accept  these  risks; 

C2)  The  rights  and  welfare  of  any  such 
subjects  will  be  adequately  protected; 
and 

C3)  Legally  effective  informed  consent 
will  be  obtained  by  adequate  and  appro- 

priate methods  in  accordance  with  the 
provisions  of  this  part. 

"Subject  at  risk"  is  defined  as: 

[A]ny  individual  who  may  be  exposed  to 
the  possibility  of  injury,  including 

physical,  psychological  or  social  in- 
jury, as  a  consequence  of  participation 

as  a  subject  in  any  research,  develop- 
ment, or  related  activity  which  departs 

from  the  application  of  those  estab- 
lished and  accepted  methods  necessary 

to  meet  his  needs,  or  which  increases 

the  ordinary  risks  of  daily  life,  inclu- 
ding the  recognized  risks  inherent  in  a 

chosen  occupation  or  field  of  service. ^'^ 

The  Institutional  Guide  to  DHEW  Policy  on  Protection  of 

Human  Subjects  (henceforth,  "Guide")  elaborated  on  the  Regulations. 
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An  individual  who  may  be  at  risk  can  include,  "patients;  outpatients; 

donors  or  organs,    tissues,    and  services, ^^   and  "the  unborn  and  the 

dead  should  be  considered  subjects  to  the  extent  that  they  have  rights 

which  can  be  exercised  by  their  next  of  kin  or  legally  authorized  rep- 
43 

resentatives . "    The  Guide  goes  on  to  state: 

There  are  also  medical  and  biomedical 

projects  concerned  solely  with  organs, 
tissues,  body  fluids,  and  other  ma- 

terials obtained  in  the  course  of  the 

routine  performance  of  medical  services 
such  as  diagnosis,  treatment  and  care, 

or  at  autopsy.   The  use  of  these  mater- 
ials obviously  involves  no  element  of 

physical  risk  to  the  subject.  However, 
their  use  for  many  research,    training , 
and  service  purposes  may  present  psy- 

chological,   sociological,    or  legal  risks 
to  the  subject   or  his  authorized  repre- 

sentatives.  In  these  instances,  appli- 
cation of  the  policy   requires  review   to 

determine  that  the  circumstances  under 

which  the  materials  were  procured  were 

appropriate   and  that  adequate  and  appro- 
priate consent  was,    or  can  be,    obtained 

for  the  use  of  these  materials  for 
44 

project  purposes. 

Under  the  terms  of  the  regulations  and  Guide,  all  use  of 

human  tissue  for  experimental  purposes  is  considered  as  experimentation, 

and  must  be  reviewed  by  the  IRB.  However,  informed  consent  by  the  sub- 

ject or  a  subject's  representative  is  required  only  when  the  subject 

is  "at  risk."  Administrative  staff  may  separate  projects  which  involve 

animal  or  non-human  materials  from  those  which  involve  human  materials. 

But,  with  respect  to  the  use  of  human  tissue,  "determinations  as  to 

whether  any  project  or  activity  involves  human  subjects  at  risk  is  a 

professional  responsibility  to  be  discharged  through  review  by  the 
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committee,  or  by  subcommittee."    Current  National  Institutes  of 

Health  policy  is  to  require  a  written   protocol  for  "procedures 

previously  generally  accepted  as  being  essentially  without  risk 

in  this  Institution  including  collection  of  blood,  urine,  and 

tissue.   Similarly,  research  involving  removal  of  or  the  use  of 

renoved  organs,  tissueCs) ,  fluids,  and  other  materials  from  human 

46 

subjects  must  also  be  written  in  protocol  form  for  review  and  approval." 

IVhen  the  determination  is  made  that  the  subject  is  at  risk,  informed 

consent  is  required  by  the  regulations.   The  regulations  are  silent 

as  to  the  need  for  informed  consent  where  the  subject  is  determined 

not  to  be  at  risk.   Obviously,  it  would  seem  that  internal  institu- 

tional procedures  for  defining  "at  risk"  have  significant  legal 

implications. 

DHEW  regulations  specify  the  following  definition  of 

"informed  consent"  : 

[T]he  knowing  consent  of  an  individual 
or  his  legally  authorized  representative, 
so  situated  as  to  be  able  to  exercise 

free  power  of  choice  without  undue  in- 
ducement or  any  element  of  force,  fraud, 

deceit,  duress,  or  other  form  of  constraint 
or  coercion.  The  basic  elements  of  informa- 

tion necessary  to  such  consent  include: 

(1)  A  fair  explanation  of  the  procedures 
to  be  followed,  and  their  purposes,  inclu- 

ding identification  of  any  procedures  which 
are  experimental ; 

(2)  A  description  of  any  attendant  discom- 
forts and  risks  reasonably  to  be  expected; 

(3)  A  description  of  any  benefits  reason- 
ably to  be  expected; 
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C4)   A  disclosure  of  any  appropriate  alter- 
native procedures  that  might  be  advanta- 

geous for  the  subject; 

(5)  An  offer  to  answer  any  inquiries 
concerning  the  procedures ;  and 

(6)  An  instruction  that  the  person  is 
free  to  withdraw  his  consent  and  to  dis- 

continue participation  in  the  project  or 
activity  at  any  time  without  prejudice 
to  the  subject. 

Furthermore,  exculpatory  language  waiving  the  subject's  rights  or 

releasing  the  institution  from  liability  may  not  be  included  within 48 

the  obtained  consent. 

Three  ways  of  documenting  the  consent  are  allowed.   First 

is  a  written  document  containing  all  of  the  elements  described  above 

signed  by  the  subject.   It  may  be  read  to  the  subject,  but  he  must 
49 

read  it  himself  nonetheless  (or  his  representative  may  do  so) .    Second 

is  a  so-called  "short  form"  stating  that  the  elements  of  informed  con- 

sent "have  been  presented  orally  to  the  subject  .  .  .  .  "  Summaries 
50 

of  the  oral  presentation  must  be  retained  by  the  IRB.    Under  the 

third  form,  the  IRB  may  modify  either  of  the  first  two  procedures. 

However, 

Granting  of  permission  to  use  modified 
procedures  imposes  additional  responsibility 

upon  the  Board  and  the  institution  to  estab- 
lish:  (1)  that  the  risk  to  any  subject  is 

minimal,    (2)  that  use  of  either  of  the  pri- 
mary procedures  for  obtaining  informed  con- 
sent would  surely  invalidate  objectives  of 

aonsidevdble  immediate  importance,    and  (3) 
that  any  reasonable  alternative  means  for 

attaining  these  objectives  would  be  less  ad- 

vantageous  to   the  subjects.      The  Board's 
reasons  for  permitting  the  use  of  modified 

procedures  must  be  individually  and  speci- 
fically documented.  .  .  . 
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To  summarize,  the  DHEW  regulations  contained  in  45  C.F.R. 

46  govern  use  of  human  tissues  for  research  or  experimental  purposes, 

including  tissue  obtained  from  autopsy  or  discarded  following  surgi- 

cal or  diagnostic  procedures .   Research  on  material  from  a  dead 

fetus  is  not  governed  by  the  regulations,  but  only  be  state  law.   IRB 
52 

review  of  written  protocols  detailing  the  research  is  required.    No 
53 

exceptions  are  provided  for  use  of  autopsy  or  discarded  material. 

Where  the  subject  providing  the  tissue  is  "at  risk,"  informed  consent 

is  requried.  The  IRB  is  responsible  for  determining  if  the  subject 

is  "at  risk,"  and  for  reviewing  the  validity  of  the  consent. 

It  should  be  noted  that  the  regulations  serve  in  effect  as 

guidelines  because  of  the  difficulty  of  enforcing  compliance  with 

their  provisions.   Generally, EHEW  possesses  neither  adequate  fimding 

nor  staff  to  monitor  the  research  institutions.  The  FDA  is  only  now 
54 

attempting  such  a  procedure  for  New  Drug  Investigations.    Techni- 

cally, research  funds  to  a  non-complying  institution  may  be  cut  off 55 

if  non-compliance  were  found,   but  it  is  more  likely  that  efforts  at 

corrective  action  would  be  encouraged  in  lieu  of  the  more  severe 
56 

remedy . 

A  description  of  the  practices  followed  by  teaching  hospi- 

tals in  the  Boston  area  (a  national  center  of  medical  treatment  and 

research)  in  the  use  of  autopsy  and  discarded  materials,  indicates 

a  range  of  procedures  establishing  formal  compliance  with  the  DHEW 

regulations . 
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1.   Boston  University  Medical  Center: 

No  consent  is  required  to  be  obtained  for  the  use  in  research  of 

tissues  discarded  following  routine  clinical  use.  However,  "inves- 

tigators [researchers]  will  communicate  to  the  chairman  of  the 

committee  [IRB]  their  intent  to  use  tissues  for  various  purposes, 

specifying  the  purposes  for  which  they  will  be  used,  the  amount  to 

be  used,  as  well  as  the  source  from  which  they  will  obtain  these 

materials."  The  committee  reviews  the  submission,  and  responds  in 

writing.   "It  is  further  understood  that  the  use  of  these  biological 

materials  by  investigators  will  in  no  way  pose  a  threat  to  the  donor's 

right  of  privacy,  noris  there  any  involvement  of  risk  for  the  indi- 
57 

viduals  from  whom  the  biological  materials  are  obtained." 

2.  Tufts  --  New  England  Medical  Center: 
58 

Basically  uses  the  same  procedure  as  BUMC, 

3.  Harvard  Medical  School: 

Review  is  made  of  all  research.   Written  protocols  must  be  submitted 59 

to  the  Human  Studies  Committee  [an  IRB] . 

a.   Massachusetts  General  Hospital:   All  research 

activities  are  reviewed,  and  consent  is  required. 

"By  the  agreement  on  the  part  of  the  subcommittee 

to  be  responsible  for  the  performance  of  certain 

types  of  studies,  i.e.,  studies  involving  such 



(15) 

things  as  the  removal  of  small  amounts  of  venous 

blood,  the  examination  of  excreta,  or  certain 

types  of  psychological  tests.   In  these  instan- 

ces the  subcommittee  may  agree  that  oral  consent 

on  the  part  of  a  subject  is  all  that  will  be  re- 
60 

quired." 

b.  Boston  Hospital  for  Women:  If  subjects  are 

at  risk,  a  complete  protocol,  and  the  most  com- 

prehensive of  the  three  DHEW  consent  forms  allowed, 
61 

must  be  submitted  to  the  IRB. 

c.  Children's  Hospital  Medical  Center:  No 

review  is  made  unless  the  research  receives 

DHEW  funding.   If  so,  the  requisite  forms  are 

marked  that  tissue  from  autopsies  or  discarded 

tissue  is  involved,  and  no  subject  is  at  risk. 

Reportedly  this  procedure  has  been  approved  by 

NIH,  and  is  followed  for  reasons  of  administra- 
62 

tive  efficiency. 

d.  Beth  Israel  Hospital:  Written  protocols  were 

used  in  the  past,  but  now  the  entire  process 
63 

appears  to  be  done  orally. 
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4.   Lahey  Clinic  (not  a  teaching  hospital) : 

"Where  the  study  involves  the  use  of  blood  samples  or  therapeutic 

procedures  and  the  risk  of  the  diagnostic  or  therapeutic  procedure 

is  not  altered  significantly  by  the  study,  no  permission  or  informed 

consent  will  be  required."  Protocols  must  be  submitted  for  all  re- 

search.  If  there  is  a  likelihood  that  anonymity  of  a  subject  may  be 

jeopardized,  informed  consent  (following  the  DHEW  regulations)  may  be 
64 

required. 

IV.  Professional  Codes 

65 

The  only  applicable  standards  are  the  Nuremberg  Code, 66 

the  Declaration  of  Helsinki,   and  the  A.M. A.  Principles  of  Medical 

67 
Ethics.    All  are  extremely  general  guidelines  setting  forth  the 

proper  ethical  position  for  a  physician  conducting  clinical  research. 
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FOOTNOTES 

1.  U.A.G.A.,  Commissioner's  Prefatory  Note. 

2.  For  citations  and  discussion,  see  Hospital  Law  Manual,    Attorney's 
Volume,  Volume  II. 

5.  U.A.G.A.  §  2. 

4.  U.A.G.A.  §§  2  (b)  1  to  2  (b)  6. 

5.  U.A.G.A.  §  2  Cc). 

6.  U.A.G.A.  §  3. 

7.  U.A.G.A.  §  4. (a) . 

8.  U.A.G.A.  §  4,  Commissioner's  Note. 

9.  E.g.,  Mass.  Gen.  Laws  Ann.,  ch.  90,  §  8  (1971);  see  note 
2  above. 

10.  E.g.,  Mich.  Stat.  Ann.  i  14.524  (1969);  see  note  2  above. 

11.  E.g.,  N.Y.  Public  Health  Law  §  4209  (1971);  see  note  2  above. 

12.  E.g.,  Va.  Code  Ann.  §  32-364.4:1  (Supp.  1975);  see  note  2  above. 

13.  E.g.,  Pa.  Stat.  Ann.  tit.  35,  §  1112  (1964);  see  note  2  above. 

14.  E.g.,  N.J.  Stat.  Ann.  §§  45:9-45  to  45:9-55  (1963);  see  note 
2  above . 

15.  See  Appendix  B.,  Courtesy  of  Edward  J.  Christiansen,  Jr.,  Esq.  (Counsel  U.H 

16.  See  Appendix  C. 

17.  See  Appendix  D. 

18.  The  NIH  form  authorizes  "the  removal  and  retention  or  use 
for  diagnostic,  scientific,  or  therapeutic  purposes  [of] 
any  parts,  tissue  or  organs  as  such  physicians  or  their 

designees  may  deem  proper  .  .  .  .  "  Letter  and  enclosure 
from  Michael  A.  Lopatin,  Chief,  Medical  Board  Services, 
the  Clinical  Center,  NIH,  Sept.  27,  1978.   See  Appendix  H. 
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19.  See  Appendix  E. 

20.  Where  retention  is  not  mentioned,  see  Rendri.l<sen  v.    Roosevelt 
Hospital,    297  F.  Supp.  1142  (N.Y.  1969);  Palmquist  v.    Standard 
Accident  Insurance   Co.,    3  F.  Supp.  358  (S.D.  Cal .  1933); 
Hassard  v.   Lehane,    143  App.  Div.  424,  128  N.Y.  Supp.  161  (1911); 
accord,  Bonilla  v.    Reeves,    267  N.Y.S.  2d  374  (1966). 

21.  U.A.G.A.  §  1  Cb) . 

22.  U.A.G.A.  §  2  (b)  3. 

23.  U.A.G.A.  §  2  (b) . 

24.  U.A.G.A.  §  2  (c) . 

25.  Note;  New  Mexico  H.B.  Nos.  441,  442  (Laws  1977)  authorizes  the 
Board  of  Medical  Examiners  to  regulate  or  prohibit  experimenta- 

tion on  aborted  fetuses  having  one  or  more  vital  life  signs  at 
the  time  of  abortion.   Copies  of  the  law  and  administrative 
interpretation  are  not  available  at  this  time. 

26.  Ohio  Rev.  Code  Ann.  tit.  29  §  2919.14  (1975). 

27.  111.  Ann.  Stat.  ch.  38  §  81-8  (Smith-Hurd  1977). 

28.  Ind.  Code  Ann.  §  10-112  (Supp.  1975). 

29.  S.D.  Compiled  Laws  Ann.  §  34-23A-17  (Supp.  1976). 

30.  Mass.  Gen.  Laws  Ann.  ch.  112  §  12J  (Supp.  1978). 

31.  N.D.  Cent.  Code  §  14.02.2-02  (Supp.  1977). 

32.  A.M.  Capron,  "The  Law  Relating  to  Experimentation  with  the  Fetus," 
Appendix  to  the  National  Commission  for  the  Protection  of  Human 
Subjects  of  Biological  and  Behavioral  Research  report  on  Research 

on   the  Fetus,    DHEW  Publ.  No.  (OS)  76-128,  p.  13-7. 

33.  See,  Culliton,  "Grave  Robbing:  The  Charge  Against  Four  from 
Boston  City  Hospital,"  Science   186:420,  1974. 

34.  Ky.  Rev.  Stat.  §  436.026  (1975);  La.  Rev.  Stat.  Ann.  §  14:87.2 
(1974);  Me.  Rev.  Stat.  Ann.  tit.  22,  §  1593  (Supp.  1978);  Minn. 
Stat.  Ann.  §§  145.421,  145.422  (Supp.  1978);  Mo.  Ann.  Stat. 
§  188.035  (Supp.  1978);  Mont.  Rev.  Codes  Ann.  §  94-5-617  (Supp. 
1977);  Neb.  Rev.  Stat.  I  28-4,  161  (1975);  Pa.  Stat.  Ann.  tit. 
35,  §  6605  (1977);  see  also,  Cal.  Health  §  Safety  Code  i  25956 
(Supp.  1978). 
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35.  See  Notes  30  and  31  above. 

36.  See  Appendix  F.  ,        , 

37.  42  U.S.C.  747  (a),  CNRA)  .  ,  42  U.S.C.  2891  CPtlSA;  . 

38.  Qianges  to  the  basic  regulations  have  been  proposed  after 
recommendations  by  the  National  Commission  for  the  Protection 
of  Human  Subjects  of  Biological  and  Behavioral  Research.   Cur- 

rently under  review  are  rules  pertaining  to  children  (see,  43 
Fed.  Reg.  2084  (1978)) ,  the  mentally  infirm  (see,  43  Fed,  Reg. 
11329  (1978)),  and  prisoners  (see,  DHEWPubl.  No.  (OS)  76-131). 

39.  See  Appendix  G-i.   It  is  expected  that  regulations  of  the 
Secretary  issued  pursuant  to  this  authority  will  eventually 
serve  as  a  model  for  uniform  rules  for  all  Federal  agencies. 
Currently,  however,  they  apply  only  to  research  funded  through 
the  constituent  agencies  of  DHEW.   They  have,  however,  served 
as  models  for  the  Energy  Research  and  Development  Administration 
and  the  Consumer  Product  Safety  Commission.  See,  10  CFR  745; 
41  Fed.  Reg.  3710  (1976)  .   Regulations  governing  experimentation 
undertaken  by  the  Armed  Forces  are  similar  to  those  adopted  by 
DHEW.   See,  United  States  Army  Medical  Research  and  Development 
Command  Regulation,  70-25  (Oct.  8,  1975);  Naval  Medical  Research 
and  Development  Command  Notice  3900  (Nov.  3,  1975);  Air  Force 
Regulation  169-8  (Aug.  19,  1974). 

40.  45  C.F.R.  §  46.102  (a).   For  an  in-depth  discussion  of  the 
certification  and  assurances  to  DHEW,  see  the  copy  of  the 
regulations  in  their  entirety,  in  Appendix  G. 

41.  45  C.F.R.  §§  46.102  (b)  1  to  46.102  (b)  3. 

42.  45  C.F.R.  §  46.103  (b) . 

43.  "The  Institutional  Guide  to  DHEW  Policy  on  Protection  of  Human 
Subjects,"  DHEW  Publ.  No.  (NIH)  72-102,  p.  2.   (This  publica- 

tion is  now  obsolete;  however,  the  policies  embodied  within  it 
are  still  valid  today.   Privacy  protections  are  the  most  impor- 

tant criteria  used  by  NIH.   See,  note  53  below,  and  Appendix  G-ii) 
45  C.F.R.  §  46.210  defers  to  state  law  regarding  research  with 
material  from  a  dead  fetus.   This  allows  the  state  requirements 
for  consent,  or  prohibitions  on  experimentation,  to  be  effective. 
See  II,  B,  above. 
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44.  "Guide,"  p.  3.   Emphasis  added. 

45.  Ibid. J   p.  5.   "Committee"  means  the  IRB. 

46.  See  Appendix  H.  (Note  18  above). 

47.  45  C.F.R.  §  46.103  (c) . 

48.  45  C.F.R.  §  46.109. 

49.  45  C.F.R.  §  46.110  Ca)- 

50.  45  C.F.R.  §  46.110  O) . 

51.  45  C.F.R.  §  46.110  (c) .   Emphasis  added. 

52.  Form  HEW-596  must  be  submitted  to  DHEW  with  the  reviewed  protocol. 
See  Appendix  I . 

53.  Telephone  conversations  with  Dr.  Robert  C.  Backus,  Office  for 
Protection  from  Research  Risks,  NIH  (Sept.  27,  1978  and  Oct.  11, 

1978)  confirmed  this  policy.   The  only   exceptions  are  for  "old" 
tissue  cultures,  and  if  there  is  no  identification  of,  or  pos- 

sibility of  identifying,  subjects.   However,  this  position  raises 

some  questions  since,  on  the  one  hand,  identification  can  be  "lost" 
and,  on  the  other,  there  appear  to  be  tissue  cultures  which  are 

identified,  such  as  the  "HeLa"  strain. 

54.  43  Fed.  Reg.  35186  (1978). 

55.  45  C.F.R.  §  46.121. 

56.  See  note  53  above. 

57.  Letter  to  NIH,  courtesy  of  Mrs.  Elisabeth  Williams,  IRB  Staff, 
B.U.M.C.   For  full  text  of  letter  and  sample  protocol  with 
reply,  see  Appendix  J. 

58.  Telephone  conversation  with  Sherwood  L.  Gorbach,  M.D.,  Chair- 
man of  IRB,  Tufts-New  England  Medical  Center,  Sept.  26,  1978. 

59.  "Policies  and  Procedures  of  the  Harvard  Committee  on  Human 

Studies,"  1974.   See  Appendix  K. 
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60.  "Format  for  Review  of  Activities  Involving  Human  Subjects 
that  are  the  Responsibility  of  the  Committee  on  Research," 
courtesy  of  Edgar  B.  Taft,  M.D.,  IRB  Staff,  M.G.H.  See 

Appendix  L. 

61.  "Application  for  Approval  of  Investigation  Involving  Human 
Subjects,"  courtesy  of  Mr.  Stanley  Burchfield,  IRB  Staff, 
B.H.W.   See  Appendix  M.   It  is  unclear  what  consent  is 
required  for  the  use  of  discarded  tissue. 

62.  Telephone  conversation  with  Ms.  Gwen  O'Sullivan,  IRB  Staff, 
C.H.M.C,  Sept.  26,  1978. 

63.  Telephone  conversation  with  Leonard  Bushnell,  M.D.,  IRB 
Chairman,  B.I.H.,  Sept.  26,  1978. 

64.  "Policies  and  Procedures  Manual  for  Clinical  Investigation," 
courtesy  of  .Elton  Watkins,  Jr.,  M.D.,  Division  of  Research, 
Lahey  Clinic  Foundation.   See  Appendix  N. 

65.  See  Appendix  0. 

66.  See  Appendix  P. 

67.  See  Appendix  Q. 
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NOTE  TO  READER 

The  Sample:  The  sampling  procedure  of  the  Gallup  Poll  is  designed  to  pro- 

duce samples  which  are  representative  of  the  U.S.  civilian  adult  population. 

National  survey  results  are  based  on  interviews  with  a  minimum  of  1,500 

adults. 

Sampling  Tolerances:  In  interpreting  survey  results,  it  should  be  remembered 

all  sample  surveys  are  subject  to  sampling  error,  that  is,  the  extent  to  which 

the  results  may  differ  from  what  would  be  obtained  if  the  whole  population 

had  been  interviewed.  Samples  of  1,500  have  a  tolerance  within  3  percentage 

points  95  percent  of  the  time.  Certain  population  groups  are  not  reported 

separately  for  many  surveys  because  the  number  of  persons  in  the  sample  is 

not  enough  to  provide  sufficiently  accurate  results. 

Survey  Dates:  The  dates  used  in  this  report  are  the  dates  when  the  field  v  ork 

was  done;  generally  one  and  one  half  or  two  weeks  prior  to  publication  d  tes. 

For  some  topics— those  where  the  time  factor  is  unimportant— interveiwing 
dates  are  often  more  than  two  weeks  prior  to  publication. 



M^ittff'&'' ^^iriiEu^dsiaaPM  process 
If  the  federal  government  decides  to  fund  vitro-fertilization  research-the 

process  of  uniting  a  human  sperm  and  an  egg  outside  a  woman's  body— 
the  decision  would  meet  with  the  approval  of  most  Americans. 

While  the  government  is  trying  to  decide  whether  this  kind  of  research  should 
be  federally  funded,  the  Gallup  Poll,  in  a  survey  conducted  after  the  birth  of 

the  successful  "test  tube  baby"  last  July,  found  the  public  favorably  disposed 
toward  this  procedure. 

Specifically,  the  survey  found  the  following: 

*  An  extraordinary  93  percent  had  heard  or  read  about  the  baby, 
a  girl  born  in  England; 

*  Among  those  who  had  heard  or  read  about  the  birth,  under- 
standing of  this  relatively  complicated  process  was  high; 

*  By  a  two-to-one  margin,  the  public  approved  of  the  procedure; 

*  A  majority  of  Americans  said  tliey  would  be  willing  to  undergo 
this  procedure  if  they  were  childless,  wanted  to  have  a  cliild,  and 
this  would  allow  them  to  do  so. 

The  birth  of  Louise  Brown  and  the  procedure  by  which  she  was  conceived - 

the  vitro-fertilization  process  whereby  one  of  her  mother's  eggs  and  her 
father's  sperm  were  united  in  a  laboratory  dish  and  then  emplanted  in  her 
mother's  womb-clearly  fascinated  many  Americans. 

An  extraordinarily  large  segment  of  the  public,  93  percent,  had  either  iieard 

or  read  about  the  baby's  birth.  In  no  group  of  Americans  did  this  familiariw 
fall  below  79  percent  and  among  some  groups  it  reached  as  higii  as  98  percent. 

But  the  public's  interest  in  the  birth  goes  well  beyond  just  knowing  it 
happened. 

Of  those  who  had  heard  or  read  about  the  birth  Jour  in  1 0  (42  percent)  were 
also  able  to  explain  exactly  what  happened  that  an  egg  was  taken  from  the 

mother's  body  and  fertilized  witii  the  father's  sperm  in  a  culture  medium 
and  then  reimplantcd  in  the  mother's  womb. 



Predictably,  understanding  of  tiie  process  was  highest  among  the  so-called 
upscale  socio-economic  groups  that  is.  those  in  the  upper  education  and 
income  brackets  and  those  who  work  in  either  business  or  the  professions- 
and  lowest  in  the  downscale  groups. 

UNDERSTANDING  IS  KEY 

Provided  an  explanation  of  the  operation,  the  public  is  favorably  disposed  to 
its  use. 

By  a  two-to-one  margin,  Americans  favor  the  use  of  this  procedure  and 
operation  to  aid  childless  couples.  While  60  percent  of  all  Americans  said 
they  favored  the  operation,  about  half  as  many,  27  percent,  opposed  it  and 
13  percent  were  undecided. 

Clearly,  understanding  of  the  procedure  is  a  key  in  the  formation  of  these 
attitudes.  For  example,  support  for  the  operation  was  generally  highest 
among  those  groups  most  Ukely  to  have  heard  or  read  about  the  procedure 

and  who  were  best  able  to  explain  what  takes  place-that  is,  the  upscale  or 

"better  off"  segments  of  society.  In  fact,  among  people  who  fully  under- 
stand the  procedure,  approval  of  the  operation  reached  75  percent. 

Generally,  the  same  pattern  of  opinion  obtained  when  people  were  asked 
whether  they  would  be  willing  to  undergo  the  procedure  if  they  were  un- 

able to  have  a  child,  wanted  one,  and  this  procedure  would  allow  them  to 
conceive. 

About  half  the  public,  53  percent,  said  they  would  undergo  this  procedure 
while  36  percent  would  not  and  1  1  percent  were  undecided. 

Interestingly,  men  and  women  had  about  the  same  views  on  both  these 

questions.  And,  despite  the  Roi  lan  Catholic  church's  labeling  of  vitro- 
fertilization  as  "illicit, "Catholics  were  favorably  disposed  toward  the 
operation  (56  percent)  and  half  (f  '  percent)  said  they  would  use  this  route 
to  conceive  if  they  had  to. 

This  is  not  to  say,  however,  that  conventional  religious  beliefs  have  no 
effect  on  attitudes  as  regards  the  operation  and  willingness  to  have  it  per- 

formed in  an  otherwise  hopeless  situation. 

As  regards  attitudes  toward  the  operation  per  se,  church  attenders-those 
who  profess  to  have  attended  church  in  the  week  prior  to  the  survey- 
favored  the  operation  by  a  51-35  percent  margin  while  non-attenders 
came  down  on  the  same  side  of  the  question,  but  by  a  much  wider  65-23 
percent  count. 

In  their  willingness  to  undergo  the  operation  should  the  circumstances 
demand  it,  church  attenders  were  split  in  their  feelings,  with  44  percent 
saying  they  would  be  willing  to  use  the  procedure  and  44  percent  unwilling. 

Among  non-attenders  opinion  split  59-31  percent  in  favor  of  using  the 
procedure. 



FAMILIARITY  WITH  "TEST  TUBE  BABY"  OPERATION 

Question: 
"Have  you  heard  or  read  about  the  baby  born  in  Engl 

and  from 
an  egg  fertilized  outside  her 

mother's  body?" 

(Those  who  had  heard  about  the  operation  were  then  asked  the  following  question.)  "Just  as 
you  understand  it,  how  was  this  done?' 

August  4  - 

-7,  1978 

Percent  heard 

BASED  ON  THOSE  WHO  HEARD  OR  READ 
Partial, 

or  read Full,  correct correct 

Mis- 

Don't 

of  operation explanation    explanation cellaneous know 

NATIONAL 93% 
42% 19% 

15% 24% 

SEX 
Male 

94 

41 21 15 23 
Female 93 

43 18 

14 25 
RACE 

White 95 

44 

19 15 22 
Non-White 

79 18 

18 

16 

48 
EDUCATION 

College 

97 

55 

20 

12 13 

High  School 95 41 

20 16 23 

Grade  School 
82 

18 

9 

21 

52 
REGION 

East 98 44 19 

18 19 

Midwest 93 41 

18 13 

28 

South 89 38 

20 13 

29 
West 95 

47 

20 13 

20 

AGE 
Total  under  30 95 

43 

21 

17 19 

18-  24  years 
95 

40 

23 15 22 

25  ■  29  years 
95 

48 

19 17 16 

30-  49  years 95 

47 

20 11 

22 

50  &  older 91 

37 

17 

16 

30 
INCOME 

$20,000  &  ovpr 98 55 

18 15 

12 

315,000-519,999 95 47 

18 

14 

21 

$10,000 -314,999 95 44 

19 

10 

27 
S  7,000 -S  9,999 

91 37 

28 

11 

24 
$  5,000-3  6,999 90 

28 

23 17 32 

$  3,000-3  4,999 85 

19 

15 29 

37 

Under  33,000 89 

14 

12 

24 

50 

POLITICS 

Republican 93 

42 

24 14 

20 

Democrat 92 

42 

17 14 27 

Independent 96 

43 

20 16 

21 
RELIGION 

Protestant 93 

42 20 12 
26 

Catholic 95 41 

18 18 

23 
OCCUPATION 

Professional  &  Business 98 

56 20 

11 

13 

Clerical  &  Sales 93 

47 

18 

20 15 
Manual  Workers 93 

40 

20 

15 

25 

Non-Labor  Force 

90 

24 

18 

19 39 
CITY  SIZE 

1.000.000  &  over 95 

43 18 

17 

22 

500,000  -  999,999 

98 
47 21 

13 

19 

50.000  -  499,999 

95 40 18 16 

26 

2,500  -  49,999 
94 

42 

22 

13 

23 
Under  2,500.  Rural 88 41 

19 13 

27 
Favor  procedure 97 

51 

18 14 

17 
Oppose  procedure 91 26 25 

18 

31 

Would  have  operation 

97 

52 

19 

13 16 

Would  not  have  operation 

90 

29 22 

17 

32 



FAVOR/OPPOSE  "TEST  TUBE  BABY"  OPERATION 

(Asked  of  the  total  sample.)   "Actually,  what  the  doctor  did  was  to  remove  an  egg  from  one 
of  the  woman's  ovaries  and  fertilize  it  in  the  laboratory  with  sperm  from  her  husband.  The 
embryo  was  then  implanted  in  her  uterus.  The  embryo  grew  inside  the  woman  and  was  born 

like  other  babies.  Some  people  oppose  this  kind  of  operation  because  they  feel  it  is  'not 
natural'.  Other  people  favor  it  because  it  would  allow  a  husband  and  wife  to  have  a  child 
when  otherwise  it  would  be  impossible.  Which  point  of  view  comes  closer  to  your  own?" 

August  4  -  7.  1978 

Favor 
Oppose 

No 

operation operation opinion 

NATIONAL 60% 27% 
13% 

SEX Male 59 26 15 
Female 

61 29 

10 
RACE 

White 62 26 12 
Non-White 

39 

41 20 

EDUCATION 
College 74 18 8 

High  School 61 26 13 
Grade  School 30 

51 

19 
REGION 

East 62 

29 

9 
Midwest 56 27 

17 

South 55 30 15 
West 

70 

22 8 
AGE 

Total  under  30 71 21 8 
18-  24  years 

69 

23 8 
25  -  29  years 74 

19 

7 
30-  49  years 

65 

23 

12 
50  &  older 47 36 

17 
INCOME 

320,000  &  over 

71 

19 

10 

$15,000-319,999 
64 24 

12 

$10,000-314,999 
61 

25 

14 
$  7,000  -  S  9,999 52 

34 14 
$  5,000 -S  6,999 

50 

38 

12 

$  3,000  -  S  4,999 45 39 

16 

Under  33,000 38 45 

17 
POLITICS 

Republican 
60 27 

13 
Democrat 

58 

30 

12 

Independent 66 22 

12 
RELIGION 

Protestant 

61 

26 

13 

Catholic 

56 

32 12 

OCCUPATION 
Professional  &  Business 

73 18 

9 
Clerical  &  Sales 

67 

26 7 

Manual  Workers 

58 

28 

14 
Non-Labor  Force 

46 

39 

15 

CITY  SIZE 

1,000,000  &  over 
61 

27 12 

500,000-  999,999 
61 26 13 

50,000  -  499,999 
61 30 

9 

2,500  •  49,999 
57 

30 13 

Under  2,500,  Rural 59 25 

16 

Parents 66 23 

11 

Non-parents 
54 

31 

15 

Would  have  operation 93 3 4 

Would  not  have  operation 

18 

69 

13 

Church  attenders 51 

35 

14 

Non-church  attenders 
65 

23 

12 

Can  explain  operation 75 

17 

8 

Can't  explain  operation 
53 34 

13 



WILLINGNESS  TO  HAVE  "TEST  TUBE  BABY"  OPERATION 

Question: 
(Asked  of  the  total  sample.)   "Suppose  you  were  married  c 

nd  wanted  to  have  a  child  but  were 
unable  to  do  so.  Do  you  think  you would  or  would  not  be willing  to  undergo  this  procedure  if 
it  would  enable  you  to  have  a  child. 

or  not?" August  4 -7,  1978 

Would  be Would  not 

Don't 

willing 
be  willing 

know 

NATIONAL 53% 
36% 11% 

SEX Male 

54 33 

13 

Female 

52 38 

10 

RACE 
White 

55 34 

11 

Non-White 34 55 11 

EDUCATION 
College 

69 25 

6 

High  School 
53 

35 

12 

Grade  School 26 58 

16 

REGION 
East 54 

34 

12 
Midwest 

49 

39 

12 

South 51 38 11 
West 

63 31 

6 
AGE 

Total  under  30 

64 

28 8 
18-  24  years 62 

29 

9 
25  -  29  years 65 

28 

7 

30  -  49  years 

57 34 

9 

50  &  older 
42 

43 

15 

INCOME 

$20,000  &  over 66 28 6 

$15,000-  519,999 
60 32 

8 

$10,000 -S14,999 

49 

37 

14 

$  7,000-$   9,999 

48 40 

12 

$  5,000  -  S  6,999 

43 

41 

16 

$  3,000 -S  4,999 
35 

54 

11 

Under  $3,000 39 45 

16 

POLITICS 

Republican 
53 37 

10 

Democrat 
52 38 

10 

Independent 58 31 11 

RELIGION 
Protestant 53 

37 

10 

Catholic 

50 

39 11 

OCCUPATION 
Professional  &  Business       67 

26 

7 

Clerical  &  Sales 55 27 

18 

Manual  Workers 52 33 

10 

Non-Labor  Force 

37 

48 

15 

CITY  SIZE 

1,000,000  &  over 

53 

33 14 

500,000  -  999,999 
55 38 7 

50,000-499,999 
53 

37 

10 

2,500-49,999 
50 41 9 

Under  2,500,  Rural 55 33 12 

Parents 

57 

34 

9 

Non-parents 49 

37 

14 Favor  procedure 83 11 6 

Oppose  procedure 6 90 4 

Church  attenders 44 44 12 
Non-church  attenders 59 31 

10 

Can  explain  operation 
68 24 

8 

Can't  explain  operation 46 

43 

11 
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SUMMARY 

1.  Introduction 

Fifteen  hundred  and  one  (1501)  randomly  selected 

adult  American  women  were  interviewed  about  their  atti- 

tudes toward  the  "test-tube"  procedure  of  producing  a  baby 

and  toward  related  matters.   All  interviews  were  conducted 

from  centralized  phone  banks  in  New  York  City,  by  experi- 

enced female  interviewers  on  August  4th,  5th  and  6th,  1978 

2.  American  Women  Give  the  Procedure  Qualified  Approval 

2 . 1   Major  Conclusions 

The  data  reveal  widespread  sympathy  for  the 

married  couple  who  want  children  but  are  unable  to  con- 

ceive naturally.   The  "test-tube"  procedure  receives  most 

support  when  it  is  employed,  after  scientific  testing,  as 

a  last  resort  for  married  couples  using  their  own 

sperm  and  eggs.   Although  the  women,  by  42%  to  16%,  would 

prefer  that  such  a  couple  adopt  a  child,  it  is  importartt 

to  note  that  16%  would  prefer  the  "test-tube"  procedure 

and  24%  say  it  would  not  matter  which  method  were  used. 



-2- 

2, 2   Other  Findings 

More  than  a  majority  of  American  women  (52%) 

approve  of  the  "test-tube"  procedure  whereby  Leslie 

Brown  recently  gave  birth  in  England.   Although  nearly 

one-quarter  (24%)  of  the  women  disapprove  of  the  pro- 

cedure and  an  equal  amount  (24%)  are  unsure,  a  substan- 

tial 85%  believe  the  procedure  should  be  available  to 

married  couples  who  are  otherwise  unable  to  have 

children.   This  85%  contrasts  sharply  with: 

--  the  22%  who  believe  it  should  be  available 
to  single  women  who  are  unable  to  have 
children ; 

—  the  21%  who  believe  it  should  be  available 

to  unmarried  couples  who  are  living  to- 
gether and  who  are  unable  to  have  children; 

—  the  12%  who  believe  it  should  be  available 
to  single  women  even  if  they  can  have 
children;  and 

—  the  11%  who  believe  it  should  be  available 
to  lesbians  or  homosexuals. 

Additional  qualifications  to  approval  are  sug- 

gested by : 

—  the  63%  who  would  prohibit  using  the  "test- 
tube"  procedure  until  further  testing  de- 

termines its  impact  upon  birth  defects  vs .  the 
24%  who  want  it  to  be  available  now  (8%  are 
not  sure  and  5%  believe  the  procedure  should 
never  be  available) ; 

—  the  75%  who  would  allow  use  of  the  procedure 
only  if  all  other  methods  to  precipitate 
childbirth  have  failed  v_s^  the  12%  v;ho  would 
allow  use  of  the  procedure  even  if  all  other 
methods  had  not  yet  been  attempted  (10%  are 
not  sure  and  3%  believe  the  procedure  should 
never  be  administered) ;  and 
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—  the  50%  who  oppose  using  federal  money  to 
further  research  into  "test-tube"  babies 
vs .  the  42%  who  favor  this  use  of  federal 
funds  (8%  are  not  sure) . 

A  plurality  of  women  (49%)  believe  a  married 

couple  should  be  allowed  to  use  the  sperm  of  another 

medically-approved  man  when  the  husband  is  unable  to  pro- 

vide healthy  sperm.   Forty  percent  (40%)  say  this  should 

not  be  allowed  and  10%  are  unsure. 

A  plurality  (45%)  would  allow  doctors  to  remove. 

more  than  one  egg  from  a  woman,  fertilize  them  all  and  dis- 

card all  but  the  one  to  be  inserted  for  development,  while 

40%  would  not  allow  this  and  14%  are  not  sure.   Disapproval 

of  the  procedure  of  discarding  is  especially  pronounced 

among  Catholics:   39%  say  doctors  should  be  allowed  to  do 

this  while  48%  say  doctors  should  not  be  allowed  to  do 

this  (12%  are  not  sure) . 

3 .   American  Women  Are  Divided  About  Their  Personal  Use  of 

the  "Test-tube"  Procedure 

3 . 1   Major  Conclusions 

Although  a  plurality  of  women  (48%)  would  consider 

personally  using  the  "test-tube"  procedure  if  they  were  un- 

able to  have  a  baby  (44%  would  not  consider  it  and  7%  arig 

unsure),  adoption  remains  the  leading  alternative  when 

natural  childbirth  is  difficult  or  impossible  (57%  endorse  it 

as  the  preferred  personal  alternative) .   Yet,  more  than  one 
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out  of  every  five  American  women  (21%)  would  prefer 

undergoing  the  "test-tube"  procedure  under  these 

circumstances  and  16%  say  the  particular  merhod  util- 

ized would  not  matter  to  them  (6%  are  unsure) .   That 

the  "test-tube"  procedure  is  the  choice  of  21%  of  rhe 

women,  and  that  48%  would  consider  using  the  procedure 

themselves,  is  remarkable  in  light  of  its  very  recent 

emergence  as  an  alternative. 

3.2   Other  Findings 

We  have  seen  that  a  plurality  of  American  women 

(49%)  believe  a  married  couple  should  be  allowed  to  use  the 

sperm  of  another  medically-approved  man  in  the  event  the 

husband  is  unable  to  provide  healthy  sperm.   Only  22%  of  the 

women  would  actually  consider  using  the  sperm  of  some- 

one other  than  their  mate  under  these  circumstances , 

while  72%  would  not  consider  it  and  6%  are  unsure.   Over 

two-thirds  (69%)  would  not  want  to  pick  out  their  baby's 

characteristics  before  he  or  she  were  born,  but  over  one- 

quarter  (27%)  would  want  to  make  such  a  selection  (3%  are 

not  sure) .   Of  those  who  would  want  to  pick  out  the 

characteristics  of  their  baby  before  he  or  she  were  born, 

62%  would  not  want  to  do  this  if  it  entailed  usinq  the 

sperm  or  eggs  of  someone  other  than  themselves  or  their 

mate,  while  over  one-quarter  (28%)  would  want  to  do  this 

even  if  it  did  entail  using  the  sperm  and  eggs  of  others 

(10%  are  not  sure). 



-5- 

4.   More  Than  One  In  Four  American  Women  Have  Experienced 
Some  Sort  of  Trouble  Having  A  Baby 

4  . 1  Major  Conclusions 

Twenty  percent  (20%)  of  adult  T^jnericar.  women  have 

tried  to  get  pregnant  for  a  full  year  but  could  not  and 

15%  have  been  told  by  a  doctor  that  they  would  have  trouble 

having  a  baby.   This  yields  a  total  of  28%  (some  women 

answered  "yes"  to  both  of  the  above  questions)  of  adult 

American  women  who  have  experienced,  are  experiencing  or 

will  experience  some  kind  of  difficulty  in  having  a  baby. 

4. 2   Other  Findings 

Of  those  women  experiencing  some  difficulty, 

25%  have  been  told  they  are  unable  to  have  a  baby  (7%  of 

the  total  sample)  and  61%  say  this  difficulty  is  due  to 

their  own,  rather  that  their  mate's  problem.   Ten  percent 

(10%)  of  these  women  have  considered  using  artificial 

insemination. 

5 .   Women  Who  Plan  To  Have  Children  In  The  Future  Are 

More  In  Favor  of  The  "Test-tube"  Procedure  Than  Are 
Others 

5  . 1   Major  Conclusions 

Two-thirds  (66%)  of  those  women  planning  to  have 

children  xn  the  future  (22%  of  the  total  sample) 

approve  of  the  "test-tube"  procedure  and  62%  would  consider 

undergoing  the  procedure  personally.   These  figures  are 
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signif icantly  higher  than  the  52%  of  all  women  who  ap- 

prove of  this  procedure  and  the  48%  who  would  consider 

using  it  themselves.   In  addition,  three-quarters  (75%) 

of  women  who  approve  of  the  procedure  would  consider 

using  it  personally.   Women  who  are  most  likely  to  use 

the  procedure  —  those  who  have  experienced  trouble  having 

a  baby  due  to  their  own  problem  or  difficulty  --  are  also 

among  the  strongest  supporters:   61%  approve,  21%  dis- 

approve and  17%  are  unsure.   A  relatively  large  55%  of  this 

group  would  consider  using  the  procedure  themselves.  Dis- 

proportionate support  for  the  procedure  is  also  found 

within  younger  women  (under  30) ;  another  group  which  is 

among  the  likeliest  future  child-rearers.   In  fact,  the 

percentages  of  those  approving  of  the  procedure  actually 

decreases  from  the  youngest  to  the  oldest  age  group,  with 

the  middle-aged  placed  mid-way  along  this  continuum: 

Table  1 

APPROVAL  OR  DISAPPROVAL 

OF  THE  "TEST-TUBE"  PROCEDURE 
(Questions  2  and  3) 

  AGE   
Under  30      30-49     50  and  over 

Total  respondents        (397)         (548)      "  (553) 

%  %  % 

Approve  6^  54  4  0 
Disapprove  17  21  32 
Not  sure  18  25  27 
Refused  1  1  - 
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5  .  2   Other  Findings 

Disproportionate  percentages  of  the  following 

groups  approve  of  the  "test-tube"  procedure: 

--  women  with  at  least  a  four-year  college 
education  (72%); 

—  women  who  have  had  an  abortion  (68%); 

—  liberals  (66%) ; 

--  women  who  favor  legalized  abortion  (64%); 

—  professional  or  managerial  women  (64%); 

--  Westerners  (63%)  ; 

—  women  with  household  incomes  of  more  than 
$20,000  per  year  (60%); 

--  women  with  household  incomes  of  $10,000- 
$20,000  per  year  (56%);  and 

—  women  with  some  college  or  technical  school 
education  (55%) . 

6.   Reasons  Behind  The  Attitudes 

women  who  approve  of  the  "test-tube"  procedure 

do  so  because  it  is  beneficial  for  those  who  want  children 

(61%),  because  it  provides  an  alternative  (31%),  because 

the  couple  should  have  the  choice  (11%)  or  because  they 

relate  to  it  personally  (5%).*   Disapproval  stems  from 

feelings  that  the  procedure  is  unnatural  (47%),  from 

moral  or  religious  reasons  (30%)  or  from  fears  of  the  dan- 

gers or  risks  involved. 

*  These  are  categories  of  responses  to  open-ended  questions 
and  not  verbatim  replies.   For  a  more  detailed  descrip- 

tion of  the  responses,  see  questions  4,  5  and  8  on  the 
printout  or  request  the  questionnaires  to  obtain  the  verbati: 
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7 .   Technical  Note 

This  study  involves  interviews  wirh  1501  ran- 

domly selected  adult  (18  or  older)  wonren  who  live  within 

the  United  States  (excluding  Alaska  and  Hawaii).   All 

interviews  were  conducted  by  experienced  female  inter- 

viewers from  centralized  phone  banks  in  New  York  City 

between  August  4th  and  6th,  1978.   Each  interviewer  was 

monitored  at  least  once  per  interviewing  session  in 

order  to  prevent  and  correct  any  errors.   The  sample  was 

stratified  along  two  dimensions:   geographic  location 

and  metropolitan  (or  non-metropolitan)  status.   Ultimate 

clusters  were  included  in  the  sample  according  to  their 

contribution  to  the  total  adult  population.   Respondents 

were  chosen  by  a  form  of  random  digit  dialing.   The  area 

codes  and  first  five  digits  of  telephone  numbers  were 

used  to  locate  respondents  in  ultimate  clusters.   The 

final  two  digits  were  randomly  varied  in  order  to  include 

the  population  of  unlisted  numbers  in  the  sample  frame. 

As  in  any  survey  of  this  type,  percentages 

obtained  from  the  sample  will  differ  slightly  from  those 

which  would  have  been  obtained  had  the  entire  population 

of  adult  American  women  been  surveyed.   The  sampling 

error  for  percentages  based  upon  total  respondents  (1501) 

is  no  more  than  plus  or  minus  3%.   In  other  words,  rhe 
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percentages  obtained  in  the  survey  should  represent  these 

of  all  adult  American  woirien  plus  or  minus  approximately 

3%.   The  sampling  error  for  percentages  based  upon  sub- 

groups of  the  sample  will  be  somewhat  higher. 
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PUBLIC  AWARENESS  AND  GOVERNMENT  REGULATION  OF  RESEARCH 

ON  m   VITRO  FERTILIZATION  IN  HUMANS 

Bernard  Barber,  Ph.D. 





Members  of  the  Ethics  Advisory  Board: 

Thank  you  for  the  privilege  of  making  a  statement 

that  I  hope  will  be  of  help  to  you  in  your  present  delibera- 

tions about  whether  to  lift  the  existing  moratorium  on  in 

vitro  fertilization  research  in  humans.   I  realize  that  you 

have  a  narrow  and  specific  goal  in  your  deliberations,  that 

of  coming  to  a  decision,  aye  or  nay,  on  this  matter.  Yet  I 

know  from  Secretary  Galifano's  charge  to  you  that  you  have 

broader  concerns  for  some  ethical  and  social  aspects  of  this 

problem  that  may  not  be  narrowly  related  to  your  decision, 

but  are  certainly  more  generally  and  indirectly  related  to 

it.  I  would  like  to  address  myself  to  two  of  these  larger, 

contextual  concerns :  one  has  to  do  with  the  problem  of 

public  knowledge  and  involvement  with  the  issue  of  in  vitro 

fertilization;  the  other  has  to  do  with  the  problems  of  pro- 

fessional, public  and  governmental  regulation  of  research  in 

this  field  and  in  related  fields  of  biological  discovery  ajid 

innovation. 

First,  then,  the  matter  of  public  knowledge  and  involve- 

ment. The  work  on  in  vitro  fertilization  of  human  ova,  with 

a  view  to  eventual  implantation  and  maturation,  by  Patrick 

Steptoe  and  R.G.  Edwards  was  begun  about  ten  years  ago  and 

became  known  almost  immediately  to  various  members  of  the 

scientific  and  bioethics  communities.  Edwards  took  the  lead 
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in  presenting  the  work  he  was  doing  with  Steptoe  to  various 

scientific  and  ethical  conferences  and  to  the  reading  publics 

of  such  distinguished  journals  as  Nature.  Comments,  more 

negative  than  positive,  on  Edwards'  work  and  I'friting  were 

made  as  early  as  1971  by  Leon  Kass  in  the  New  England 

Journal  of  Medicine  and  by  Paul  Ramsey  in  the  Joirrnal  of  the 

American  Medical  Association,  accompanied  in  the  case  of  the 

latter  by  an  editorial  comment  taking  a  stand  against  further 

work  on  in.  vitro  fertilization  in  humans.   I  was  myself  a 

part  of  this  early  effort  by  professionals  to  attend  to  the 

Steptoe  and  Edwards  v7ork.   In  1973»  iri  my  capacity  as  bio- 

ethics  consultajit  to  the  Population  Office  of  the  Ford 

Foundation,  which  had  given  funds  to  Edwards  in  the  hope  that 

he  might  contribute  valuable  knowledge  for  its  extensive  pro- 

gram of  grants  for  research  in  reproductive  biology,  I  visited 

Edwards  in  his  laboratory  at  Cambridge.   I  spent  the  better 

part  of  the  day  talking  vfith  him  and  satisfied  myself  that 

he  was  aware  of  the  ethical  problems  arising  from  his  work 

and  that  he  and  Steptoe  were  following  what  were  then  the 

standard  procedures,  and  more,  for  evaluating  risk/benefit 

ratios  for  their  patient-subjects  and  for  getting  informed 

consent  not  only  from  the  potential  mothers  but  from  their 

husbands  as  well.   I  should  add  that  a  member  of  the  staff 

of  the  Population  Office  of  the  Foundation  made  a  parallel 

investigation  and,  based  on  a  more  professional  knovrledge  of 
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biology  than  mine,  came  to  the  same  conclusion.  Soon  there- 

after, the  Ford  Foundation  ended  its  funding  for  Edwards,  not 

on  ethical  grounds,  but  because  its  panel  of  scientific  advi- 

sors for  the  reproductive  biology  grants  came  to  the  conclu- 

sion that  there  were  other  more  promising  lines  of  research 

for  the  advance  of  knowledge  in  that  field. 

This  early  fliirry  of  scientific  and  professional  concern 

with  the  ethical  problems  of  human  in  vitro  fertilization  did 

little  to  raise  the  level  of  general  public  consciousness  in 

this  area.  The  concern  remained  limited  to  small  and  know- 

ledgeable elites.  Even  the  Hastings  Center  Report,  a  journal/ 

newsletter  which  so  very  usefully  mediates  between  the  pro- 

fessional ajid  general  publics  on  a  wide  range  of  bioethical 

problems,  has  had  no  articles  on  human  in  vitro  fertilization 

in  all  the  eight  years  it  has  been  published,  from  1970-1978. 

I  should  add,  of  course,  that  the  members  of  the  Hastings 

Institute  staff  were  well  aware  of  the  Kass  and  Ramsey  articles 

that  appeared  elsewhere  in  the  early  1970's.  And  I  should 

further  add  that  the  fall,  1978,  issue  of  the  Hastings  Center 

Report  will  contain  several  articles  on  in  vitro  fertilization. 

Public  awareness  and  lack  of  involvement  with  in  vitro 

fertilization  in  humans  was  dramatically  ended,  of  course, 

with  the  announcement  6f  the  impending  birth  of  Baby  (Louise) 

:.rown,  Steptoe  and  Edwards'  first  success.   The  rather  remark- 



page  4 

able  coincidence  of  the  Del  Zio  suit  against  the  College  of 

Physicians  ajid  Surgeons  at  Columbia  University  and  Dr. 

Raymond  Vaji  der  rfiele  for  alleged  wrong-doing  in  an  abortive 

attempt  at  in  vitro  fertilization  only  heightened  the  already 

enormous  public  interest.  Both  of  these  events  cannot  but 

work  to  change  the  whole  social  and  political  atmosphere  in 

which  your  deliberations  are  taking  place.  Your  final  state- 

ment will  be  speaking  not  just  to  some  small  "attentive  publ  ics" 

of  scientists  and  bioethics  professionals  but  to  large  parts 

of  the  whole  American  public.  For  a  society  with  values 

like  ours,  this  has  to  be  a  good  thing.  V/e  need  the  know- 

ledgeable awareness  of  the  public  not  only  on  value  grounds 

but  because  such  awareness  is  necessary  for  the  public's 

oi-m  instrumental  welfare,  to  protect  itself  and  to  achieve  its 

own  individual  and  collective  goals.   I  ajn  not  now,  most  cer- 

tainly, advocating  decisions  in  such  complex  matters  as  you 

are  deliberating  by  the  public  alone,  with  a  disregard  of 

expert  and  knowledgeable  advice,   ./e  need,  and  you  are  getting, 

a  considerable  supply  of  expertise  from  scientific,  ethical, 

and  social  and  political  authorities.  Their  statements  have 

to  be  taken  vfith  the  views  of,  and  broadcast  back  to,  the 

general  public  whose  knowledge  and  concern  are  novr  involved. 

I  am  saying,  I  suppose,  that  we  should  not  deplore,  as 

those  of  us  vrho  are  more  luiowledgeable  about  these  matters 
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sometimes  tend  to  do,  the  'birth'  of  Baby  Brown  and  the  Del 

Zio  case  as  "mere  media  events"  which  cater  only  to  ignorance 

and  sensationalism.   Dramatic  events  of  this  kind,  especially 

because  they  are  cast  in  all  the  imagery  of  Huxleyan  social 

control  and  test-tube  babies  (even  though  the  test  tubes  are 

really  petri  dishes)  are  enormously  educational,   ie  may 

regret  that  public  consciousness  has  to  be  stirred  by 

sensation  and  scandal,  but  that  seems  to  be  one  of  the 

effective  ways  in  which  widespread  public  attention,  with  all 

the  demands  on  it  that  exist,  is  won.  For  better  or  worse, 

some  notable  reforms  have  been  made  possible  by  public 

scandal.   Consider  only  the  passage  of  the  Kefauver-Harris 

Drug  Amendments  in  1952  because  of  the  thalidomide  scandal  or 

the  passage  of  the  legislation  for  the  Nationcil  Commission 

for  the  Protection  of  Human  Subjects  because  of  the  Tuskegee 

scandal  in  1973.   Indeed,  the  whole  history  of  improvements 

in  food  and  drug  legislation  in  this  country  might  be  written 

in  terms  of  the  energizing  and  mobilizing  effects  of  public 

awareness  as  a  result  of  public  scandal. 

In  neither  the  Tuskegee  nor  thalidomide  cases,  nor 

probably  in  any  case,  are  scandal  and  public  sensation  enough. 

ile   need  all  the  expert  knowledge,  the  forecasting,  the  early 

warning  systems  we  can  get.  Public  consciousness  and  concern 

aroused  through  sensational  media  events  can  then  be  focused 
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and  wisely  guided  by  available  expertise.  Fortunately,  in 

the  area  of  bioethics,  as  in  many  related  fields  of  biological 

consequence  and  concern,  we  now  have  an  active  and  competent 

community  of  specialists,  with  their  own  institutes, 

journals,  encyclopedias,  forums,  and  larger  public  and 

political  audiences.   This  community  can  provide  the  early 

warning  system  we  need  before  sensational  events  occur  and 

can  then  provide  some  of  the  knowledge  and  wisdom  that  is 

necessary  afterwards.  As  you  well  know,  this  community  does 

not  necessarily  make  decisions  like  yours  easy,  but  they 

probably  do  make  the  matter  easier  than  it  would  otherwise 

be.  Policy  advisors  like  this  board  can  take  advantage  of 

public  awareness,  stimulated  by  sensation,  to  base  judgements 

both  on  lay  expressions  of  values,  for  example  in  editorials, 

news  stories,  public  opinion  polls,  and  on  the  expertise  of 

the  biological  scientists  and  ethicists.  This  is  desirable 

in  a  society  that  values  expertise  and  popular  opinion. 

Just  since  the  second  world  war  there  has  been  a 

considerable  shift  in  the  general  expectation  that  the  public 

will  in  some  way  be  involved  in  the  discussion  of  new  social 

problems  brought  about  by  scientific  advances.   I  can  testify 

to  this  on  the  basis  of  my  ovm  experience  in  writing  about 

what  the  social  responsibilities  of  science  should  be.   ihen 

I  published  my  book,  Science  and  the  Social  Order  in  1952 

(i-'ree  Press,  now  reprinted.  Greenwood  Press,  1970),  I  had  a 

chapter  called  "The  Social  Control  of  Science,"  in  which 
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the  matter  of  what  the  social  responsibilities  of  scientists 

were  was  analyzed.  That  chapter  had  as  its  substantive 

examples,  of  course,  given  the  problems  of  the  time,  atomic 

arms  and  atomic  energy.   And  a  basic  assumption  of  the 

chapter  was  that  the  changing  social  responsibilities  of 

science  in  the  atomic  energy  and  arms  fields  would  be 

worked  out  between  interacting  elites  from  the  government 

and  from  science.  There  was  no  mention  of  the  public  as  a 

factor  in  these  responsibilities  and  decisions.   Twenty- 

five  years  later,  when  we  look  at  the  discussions  of 

problems  caused  by  advances  in  medicine  and  biology, 

problems  such  as  you  are  dealing  with  for  in  vitro  fertili- 

zation or  problems  connected  with  DNA  or  new  therapeutic 

drugs,  there  is  nearly  universal  and  continuing  reference 

to  the  involvement  of  the  public  and  its  representatives. 

This  very  Board  is  scrupulous  in  not  only  holding  hearings 

open  to  the  public,  both  organized  and  unorganized,  but  in 

advertising  such  hearings  widely  through  letters,  the 

newspapers,  and  the  radio  and  T.V.  media.  The  public  feels 

free  to  come  and  state  its  views.   You,  and  everyone  else 

who  makes  decisions  for  the  public  welfare  in  matters 

connected  with  advance  in  science  and  medicine  ,  are 

expected,  not  as  a  matter  of  convenience  but  on  moral  and 

political  grounds,  to  hear  from  the  public. 
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I  turn  now  to  my  second  topic,  the  problems  of  pro- 

fessional, public  and  governmental  regulation  of  biological 

research  Guch  as  in  vitro  fertilization  in  humans.  Having 

reviewed  the  major  fears  expressed  by  those  who  oppose 

research  in  this  area,  e.g.,  fears  that  Baby  Brown  (and 

other  such  children) will  be  damaged  by  being  so  public  and 

visible  a  person;  that  this  is  a  step  toward  a  womb-free 

Huxleyan  Brave  l^'ew  'rforld;  that  surrogate  mothers  will  now 

offer  their  wombs  for  hire;  that  we  will  have  egg  banks, 

just  as  we  now  have  sperm  banks,  for  "mere"  commercial 

contracts  and  financial  payments;  that  \ie   will  have  gene 

splicing  and  the  production  of  clones  and  chimera;  and  that 

there  will  no  longer  be  any  poetry,  any  surprise  in  having 

a  baby;  and  having  also  viewed  the  major  reassurances  against 

these  fears  expressed  by  those  who  would  have  you  vote  aye  to 

liftirig  the  moratorium  on  in  vitro  research,  e.g.,  the 

reassurance  that  this  is  a  therapeutic  procedure;  that  it 

offers  no  excessive  risks  to  implajited  mothers;  that  there 

is  nc  excessive  risk  of  deformed  babies;  that  this  research 

is  no  more  in  need  of  special  evaluation  than  other 

therapeutic  innovations  about  which  some  measure  of 

uncertainty  prevails,  such  as  coronary  bypass  surgery; 

that  v:e  should  not  succumb  to  "slippery  slope"  arguments 
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about  the  evils  scientists  will  commit  next  if  this  is 

permitted;  and  that  in  vitro  fertilization  is  not  essentially 

different  ethically  from  artificial  insemination,  which  is 

now  allowed;  having  viewed  both  these  fears  and  these 

reassurances,  I  come  out  once  again  where  I  did  five  years 

ago  with  Robert  Edwards,  for  the  continuance  of  research 

on  in  vitro  fertilization  and  for  research  on  the  therapeutic 

procedure  of  implantation  where  this  is  accepted  by  informed 

and  consenting  spouses,   I  am  for  this  work  but  only  on  the 

condition  that  there  be  continuous  monitoring  of  present 

procedures  and  of  possible  next  steps  by  such  knowledgeable 

and  responsible  review  bodies  as  local  peer«review  boards 

and  national  bodies  such  as  you  yourselves  constitute,  and 

preferably  with  the  two  in  closer  and  mere  effective  combi- 

nation than  now  exists  between  the  local  boards  and  national 

agencies.  Rules  should  be  established  for  present  research 

and  monitoring  necessary  not  only  to  ensure  compliance  with 

those  rules  but  to  discover  new  problems  and  possible 

advances  in  research  which  require  new  scrutiny  and  new  rules. 

All  of  this,  of  course,  vflll  be  objected  to  as  unnecessary 

and  undesirable  regulation  by  many  researchers,  not  only  in 

the  field  of  in  vitro  fertilization  but  in  biological  research 

more  generally.  Because  of  the  enormous  value  they  place  on 
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their  own  autonomy,  researchers  do  not  welcome  what  they 

define  as  "outside"  regulation,  even  when  they  themselves 

do  not  take  the  initiative  to  set  up  effective  self-regulation 

or  when  it  is  clearly  the  case  that  the  public  interest  is 

so  large  that  regulation  must  consist  of  a  mixture  of  "inside" 

and  "outside"  bodies  and  rules.  Yet  our  experience  with 

ethical  regulation  of  research  during  the  last  ten  years 

or  so  has  been  favorable.  Thanks  t6  the  regulations       ! 

initiated  by  the  National  Institutes  of  Health  in  I966 

requiring  local  peer  review  for  all  research  using  human 

subjects,  the  standards  and  practice  for  such  research  today 

are  considerably  higher  then  they  viere,  though  the  situation 

is  still  not  entirely  satisfactory,  as  the  excellent  research 

by  Gray,  Tannenbaum  and  Cooke  on  local  peer  review  boards 

well  demonstrates.  There  is  no  evidence,  though  fears 

are  sometimes  expressed  by  ideologues,  that  there  has  been 

any  significant  hindrance  from  these  regulations  and  from 

the  local  peer  review  boards'  decisions  to  the  progress  of 

research.   In  this  same  regard,  it  seems  to  me  that  the 

National  Commission  for  the  Protection  of  the  Human  Subjects 

of  Biological  and  Behavioral  Research  has  been  a  great 

success.   Despite  the  fears  expressed  before  the  Kennedy  and 

Kogei-s  committees  vihen  the  legislation  for  the  Commission  vras 
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being  considered,  the  National  Commission's  investigations 

and  recommendations,  as  finally  embodied  in  rules  by 

Secretary, Department  of  Health,  Education  and  Welfare,  have 

not  been  harmful  to  research.  And  they  certainly  have 

been  helpful  for  subjects  in  general  and  for  subjects  who 

are  prisoners,  children  or  mentally  retarded  in  particular. 

As  requested  by  Congress,  these  special  populations  were 

specifically  considered  by  the  Commission .   In  the  case  of 

its  recommendations  on  psychosurgery,  a  topic  also  specifi- 

cally mandated  to  the  Commission  by  Congress,  the  Commission 

may  even  have  had  a  considerable  liberating  effect  on 

experimental  therapy,   ihere  only  wild  stories  and  secretive 

defenses  had  existed  before,  the  Commisssion's  objective 

and  expert  investigation  of  psychosurgery  cleared  the  air 

and  showed  what  was  possibly  helpful  and  ethical,  what  was 

unethical,  Proceeding  from  the  experience  of  the  ". I. H,-D. II. S.vJ, 

regulations  a.nd  the  recommenda.tions  of  the  Natioaxil  Com- 

mission, reseai*chers  can  accept  regulation  such  as  might 

come  in  the  recommendations  of  your  I3oard  without  any  great 

fear.   Indeed,  it  is  my  hope  that  not  only  will  this  Board 

become  a  permanent  advisor;'-  body  to  the  re.gu.latory  agencies 

embodied  in  the  Department  of  Health,  ̂ ucation  and  ,'elfare, 

but  that  the  President's  Commission  that  is  now  recommended 

in  legiislation  pending  in  Congress  vrill  also  be  established. 

There  is  penty  of  useful  vjork  to  do. 
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Part  of  your  larger  task,  then,  must  be  to  persuade  the 

research  community  that  it  must  not  be  opposed  on  principle 

to  regulation  of  research  and  that  in  practice  it  must  join 

with  bodies  like  this  and  with  local  peer  review  groups  to 

create  regulations  which  will  as  successfully  as  possible 

accommodate  to  one  another  the  progress  of  science  and  the 

new  ethical  standards  of  our  society  for  biomedical  research. 

This  task  is  not  an  easy  one.   In  an  earlier  paper,  I  asserted 

that,  because  of  the  excessive  emphasis  of 

researchers  on  their  ovm  autonomy  as  against  the  welfare 

of  their  subjects,  liberalism  often  stopped  at  the  laboratory 

door,  I  asserted  that  researchers  who  were  in  favor  of  all 

kinds  of  social  and  governmental  regTalations  outside  their 

laboratories  were  too  strongly  opposed  to  it  inside.   I  had 

a  vivid  experience  of  this  during  my  visit  with  Robert 

Hldwards  in  I973i  mentioned  earlier.  Let  me  read  from  the 

report  on  that  visit  that  I  vrrote  at  the  time:  "On  specifics 

(of  the  ethical  issues  involved  in  his  vforlc)  there  vfcre  really 

no  disagreements  betvieen  \is.   Only  on  the  very  general  issue 

of  governmental  action  was  there  a  vride  ideological  gulf 

between  us,  with  Sd.vrards  countering  every  recommendation  by 

mo  of  a  governnentcilly  established  Commission  on  the  Protection 

of  Hunan  Subjects  and  everjr  declaration  by  me  that  such  a 
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Commission  would  be  the  most  effective  safeguard  of  biomedicEil 

innovation  v/ith  a  flat  statement  that  he  was  against  'any' 

governmental  action  in  this  area.  Apparently  this  strong 

individualism  and  anti-governmentalism  runs  only  to  bio- 

medical research,  so  far  as  Edwards  is  concerned.  He 

proudly  declares  himself  'a  socialist'  in  all  other  matters 

and  is  politically  conscientious  enough  that  he  serves,  as 

an  elected  official,  on  the  Cambridge  Town  Council", 

Edwards  is  not  the  only  researcher,  biological  or 

social,  for  whom  a  liberal  openness  to  necessary  regulation 

stops  sharply  at  his  laboratory  door.   I  hope  the  final 

statement  of  this  Board  will  not  only  contain  a  decision 

to  lift  the  present  moratorium  on  in  vitro  fertilization 

research  but  vfill  prescribe  a  set  of  rules  for  that  research 

in  its  present  and  future  states  that  will  encourage  researchers 

to  open  their  laboratory  doors  a  little  less  reluctantly  to 

the  necessary  rules  for  fully  ethical  research. 

There  is  much  talk  nowadays  among  scientists  about 

governmental  and  public  restrictions  on  science,  and  certainly 

about  the  increasing  danger  of  such  restrictions  in  the 

future,  A  recent  issue  of  Daedalus ,  one  of  our  most  dis- 

tinguished journals  of  elite  university  and  intellectual 

opinion,  is  entitled  The  Limits  of  Inquiry,  The  articles  in 

this  issue  vrere  the  result  of  a  seminar  sponsored  and  partiil- 
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pated  in  by  a  group  of  povrerful  and  renovmed  scientists 

from  Harvard,  Massachusetts  Institute  of  Technology,  and  re- 

lated uhi varsities.  The  burden  of  this  issue  is  the  complaint 

against  present  and  possible  restrictions  on  scientific  vfork. 

But  what  looks  like  the  limits  of  inquiry  to  scientists  may 

look  like  the  enlargement  of  public  values  to  non-scientist 

members  of  our  national  community.  And  when  some  of  these 

scientists  allege  that  there  is  a  nevf  and  larger  "pessimism" 

about  modern  science  and  its  consequences,  that  "pessimism" 

may  see:',  to  be  greater  "realism"  not  only  to  non-scientists 

in  our  society  but  even  to  a  minority  among  the  scientists 

themselves.  There  is  no  need  for  confrontation  between 

these  tvro  points  of  view,  no  inevitable  sero-sum  situation 

in  vfhich  everything  that  is  called  a  regulation  of  science 

has  to  be  some  vital  restriction  on  science.  There  is  plenty 

of  room  for  acconodation  between  the  two  sets  of  values,  the 

two  points  of  vicvf.  le   have  seen  a  great  deal  of  that  ac- 

comodation already,  and  we  can  create  more  of  it.  Such 

constructive  accomodation  '.-rill  require  much  effort  and  good 

v:ill  from  both  the  scientists  and  the  non-scientist  public. 

".Negativism,  conservatism,  inactivity,  follovring  the  old  paths, 

old  interests,  and  old  values  will  not  do  for  the  considerable 

and  continuing  changes  we  face  as  a  result  of  the  unending  and 

consequential  advances  of  science. 
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How  shall  we  achieve  more  constructive  accomodation  and 

genuine  social  change  of  the  social  mechanisms  for  continuing 

such  constru.ctive  accomodation  In  the  long  run?  Fortunately  , 

a  variety  of  change  agents  have  already  appeared  and  been 

effective,   '.-'e  can  learn  from  the  experience  of  our  past  and 

strengthen  these  change  agents.   'Whatever  Its  diverse  and 

interrelated  causes,  social  change  In  any  area  Is  not  embodied 

in  wholly  impersonal,  mechajiisms  but  operates  through  the 

actions  of  a  variety  of  individuals  who  serve  as  agents  of 

change.  In  the  .area  of  medical  ethics,  these  change  agents 

have  been  some  insider  medical  professionals,  a  miscellaneous 

set  of  "hujnanists"  or  "bioethicists, "  some  social  scientists 

vrho  have  done  policy-relevant  research,  and  some  people 

from  government. 

Insider  change  agents  have  been  people  like  the  late 

Professor  Henry  ̂ ^eecher  of  the  Harvard  Medical  School,  vrhose 

1966  article  in  the  -':.'ew  Sn^gland  Journal  of  ried.lclne  describing 

some  25  articles  in  the  professional  m.edical  and  research 

journals  that  showed  evidence  of  unethical  use  of  human  sub- 

jects, stunned  his  collegues  into  sn   awareness  of  the  problem. 

Unfortunately  Tjhile  Heecner  raised  the  level  of  consciousness 

of  the  medical  research  world,  his  analysis  '.^as  too  indivi- 

dualistic, too  psychologistic.  He  thought  he  was  dealing  with 

just  "bad  guys."  What  others  have  pointed  out  is  that  it  was  a 

"bad  system"  that  was  turning  "good  guys"  into  "bad  guys." 

Another  iftiportant  set  of  insider 
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professional  change  agents  has  been  anonymous  group  of 

researchers  and  administrators  at  the  National  Institutes 

of  Health  (N.I.H.)  who,  since  the  early  1960s,  have 

labored  to  construct  effective  regulations  for  local 

peer  review  of  the  ethical  aspects  of  all  biomedical 

research  funded  by  them.  Their  great  achievement  has 

been  creation  of  the  1966  N.I.H.  regulations.  Without 

Beecher  and  the  N,I,H,  professionals,  recent  changes  in 

the  medical  ethics  of  human  experimentation  would  have 

been  less  effective  and  less  speedy.  In  other  areas  of 

change  in  medical  ethics,  such  as  problems  of  abortion, 

genetic  counseling,  and  humane  death,  insider  professional 

have  been  equally  important. 

But  insiders,  as  we  have  already  suggested,  have  been 

more  resistant  then  receptive  to  these  changes.  Change 

would  not  have  occurred  without  the  set  of  outside  change 

agents  from  the  fields  of  ethics,  philosophy,  the  law,  and  the 

humanities,  who  have  all  come  to  be  known,  inclusively,  as 

"bioethicists."  These  change  agents  have  held  conferences, 

written  books  and  papers,  given  lectures,  held  seminars,  and 

provided  training  facilities  for  all  those  newly  interested 

in  medical  ethics  and  even  established  specialized  institutes 

to  consider  its  problems.  The  leading  institutions  investigating 

medical  ethics  are  the  Kennedy  Institute  of  Bio-Ethics  at  Georgetown 

University  and  the  Hastings  Institute,  a  private  enterprise 
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headed  by  Daniel  Callahan,  and  Willard 

C-aylin,  a  psychiatrist-turned-social-critic  and  moralist. 

The  bioethicists  have  come  from  those  fields  where  a  general 

professional  concern  for  moral  values  is  important.  Their 

involvement  A-fith  medical  ethics  is  only  the  latest,  and 

certainly  not  the  last,  of  the  expressions  of  their  general 

moral  concern. 

Another  set  of  outsiders  has  been  the  professional 

social  scientist  such  as  Diana  Crane  and  Bradford  Gray,  uho 

have  carried  out  careful  research  on  problems,  such  as  human 

experimentation  and  the  treatment  of  dying  patients,  and  vrho 

have  been  much  concerned  for  formulating  better  medical  ethics 

and  better  social  policy  on  the  basis  of  the  knowledge  acquired 

in  their  research,  '."hese  outsiders  have  felt  that  the 

availability  of  essential  facts  is  indispensable  for  the 

rational  processes  of  change  to  affect  medical  ethics.  The 

kind  of  abstract,  unspecified,  and  unsupported  statements, 

irb.ich  are  often  forthcoming  both  from  the  outsider  bioethicists 

and  from  the  insider  professionals  are  not  adequate  for  suc- 

cessful chang;e  in  ethics  and  policy. 

Finally,  some  government  people  have  been  important  change 

agents.  Senator  Javlts  of  l^e':  York  was  responsible  for  insert- 

ing the  ethical  revievr  clauses  into  the  Kefauver-IIarris 

Drug  Amendments  of  1962.  Senator  Sdvraxd  kennedy  of  liassa- 
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chusetts  ajid  his  aids  aind  advisors  have  had  a  long-standing, 

continuing,  and  key  influence  on  the  legislation  for  improving 

medical  thics,  especially  in  connection  with  the  legislation 

in  1975  for  setting  up  the  National  Commission  for  the  Pro- 

tection of  liuman  Subjects  of  'Biomedical  and  Behavioral 

Research,  an  agency  which  has  provided  an  excellent  model  of 

hovr  new  regulations  for  medical  ethics  may  be  constructed 

with  due  regard  to  all  the  values  and  interests  involved. 

JJeyond  congressmen,  of  course,  there  has  been  the  impoi'tant 

influence,  referred  to  above,  of  the  medical,  researchers 

working  for  the  government  in  the  IJationaJ.  Institutes  of 

Health.  The  combination  of  their  professional  concerns  and 

the  povfer  of  the  National.  Institutes,  as  government- funding 

agencies,  has  made  their  effects  on  change  extensive  and 

beneficlent  indeed. 

Important  social  change,  such  as  is  now  occurring  in 

medical  ethics,  does  not  proceed  along  a  single  pe.th  but 

through  multiple  and  diverse  modalities.   One  such  modality 

is  vrhat  sociologists  caJ.l  a  "social  movement,"  A  social 

movement  consists  of  a  diverse,  often  diffuse  (partly 

organized,  partly  not)  aggregation  of  people  and  forces 

that  push  towa-rd  some  new  social  goal.   It  is  often  more 

effective  in  raising  a  moral  cry  than  in  defining  specific 

ways  of  achieving  its  goal,  more  successful  in  raising  the 
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level  of  social  consciousnewSs  in  the  public  domain  about 

some  new  social  evil  than  in  carrying  through  the  actual 

process  of  reform .  The  various  people  and  forces  pushing 

for  change  in  medical  ethics  have  something  of  this  character 

of  a  social  movement.  Their  diverse,  diffuse,  overlapping, 

somewhat  conflicting  energies  are  necessary  for  the  birth  of 

the  idea  of  reform,  but  they  are  not  enough,  lloral  change 

has  to  be  supported,  established,  supplemented,  and  some- 

times led  by  governmental  and  legal  action, 

Governmaental  and  legal  a,ction  is  the  other  important 

change  modality  vrhich  has  been  so  significant  in  causing  im- 

portant changes  in  medical  ethics.  13ut  such  action,  if 

entirely  unsupported  by  a  strong  moral  base,  would  be  inef- 

lective;  it  can  lead  morality  a  little  bit  but  can  never 

get  too  far  ahead  of  it.   In  the  case  of  medical  ethics, 

fortunately,  the  moral  changes  created  by  a  social  movement 

have  been  successfully  implemented  by  a  great  variety  of 

governmental  and  legal  changes  in  many  different  areas  of 

medical  ethics.   Since  the  relationship  between  social 

movements  a.nd  governmental  and  legal  actions,  between 

morality  and  law,  are  of  great  consequence  in  all  areas  of 

social  cliange,  a  close  study  of  what  has  happened  in  the 

area  of  nodical  ethics  should  be  instructive  for  those 

interested  in  change  in  other  axeas  of  society. 
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statement  by  Clifford  Grobstein  to  the  DHEW  Ethics  Advisory  Board 

September  15,  1978 

Drs.  Biggers  and  Walters  have  provided  sound  appraisals  of  the 

scientific  background  and  the  ethical  issues  raised  by  the  matter 

before  you.  Dr.  Biggers  has  confined  himself  entirely  to  human 

fertilization  in  vitro,  followed  by  reimplantation  of  the  product 

into  the  female  member  of  an  established  heterosexual  couple  who 

supplied  the  gametes.  Dr.  Walters  has  dealt  with  broader  possibilities 

in  the  immediate  and  longer  term  future. 

By  way  of  critique,  I  take  exception  to  nothing  they  have  said, 

I  do,  however,  view  the  matter  from  a  different  perspective  that  leads 

to  somewhat  different  emphases.  My  perspective  is  that  of  the 

requirements  for  effective  policy  in  a  consequential  area  of  substantive 

uncertainty  and  normative  conflict.  In  such  an  area  not  only  are 

scientific  fact  and  ethical  considerations  relevant  but  so,  too,  are 

the  general  state  of  public  opinion,  the  interests  of  special  publics, 

and  the  practical  feasibility  of  implementing  various  policy  options. 

In  our  society,  moreover,  even  sound  policy  cannot  long  frustrate  strong 

motivations  within  the  body  politic. 

In  this  content,  I  offer  the  following  additional  thoughts: 

1.  It  is  not  within  the  capability  of  this  agency,  or 

any  other  U.S.  agency,  to  control  advancing  world 

knowledge  or  its  application  to  human  purposes. 

The  birth  of  Louise  Brown  in  England,  while  a  de  facto 

moratorium  on  the  research  that  made  her  birth  possible 

existed  in  the  U.S.,  underscores  the  fact  that  research 



Clifford  Grobstein  Page  2 

is  international  in  origins  and  effects.  Yet, 

though  our  impact  is  thus  limited,  we  cannot  maintain 

a  head-in-the-sand  posture.  We  must  have  a  sound  and 

flexible  policy  that  accords  with  changing  realities. 

2.  Though  Dr.  Walters  has  dealt  broadly  with  the  ethical 

issues  involved  in  an  entire  area  of  research,  it  is 

not  the  case  that  all  possible  advances  are  equally 

imminent.  Dr.  Biggers  has  correctly  focused  on  the 

most  immediate  issues  and  Dr.  Walters  has  equally 

correctly  noted  that  there  is  a  logical  and  scientific 

progression  from  the  more  to  the  less  immediate  issues, 

and  that  this  calls  for  a  more  comprehensive  focus 

than  the  end  of  our  nose.  Appropriate  policy  may  include 

phased  decision-points  that  allow  us  to  take  growijag 

experience  into  account. 

3,  Actually,  we  are  not  starting  from  scratch,  certain 

relevant  decisions  already  have  been  made.  There  is 

a  general  consensus,  for  example,  that  no  one  may 

claim  the  unlimited  right  to  experiment  on  human  beings. 

The  protection  of  essential  human  rights  and  the  dictates 

of  general  social  policy  must  be  taken  into  account. 

The  central  conceptual  and  ethical  problem  that  we  face 

in  this  connection  is  the  boundary  of  application  of  the 

term  "human  being".  Dr.  Walters  has  illustrated  the 

problem  and  it  seems  clear  that  no  full  consensus  was 

reached  —  or  awaited  --  before  Louise  Brown  was  born. 
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Interestingly,  this  case  avoided  many  of  the  more  knotty, 

down-the-road  issues  and  engendered  more  curtostty  and 

notoriety  than  moral  outrage.  To  some  it  may  seem  another 

example  of  the  camel  getting  its  nose  under  the  tent,  to 

others  it  illustrates  a  process  of  consensus  "at  the 

margins"  of  a  complex  issue  too  difficult  to  cope  with 

as  a  whole. 

4.  For  example,  at  the  margin,  neither  the  law  nor  any 

responsible  person  would  exclude  viable  new-born  infants 

from  the  category  of  human  beings  even  though  they  are 

not  yet  fully  independent  and  do  not  yet  display  full 

human  cognitive  behavior.  On  the  other  hand,  very 

few  persons  would  regard  immature  oocytes,  or  even  mature 

sperm,  as  human  beings  although  both  are  clearly  human 

in  certain  properties.  It  is  in  the  range  of  mature 

oocytes  to  birth  that  consensus  breaks  down. 

5.  At  some  stage  in  the  developmental  continuum  between 

mature  oocyte  and  birth,  a  human  being  emerges  who 

commands  the  full  protection  of  human  rights.  However, 

consensus  currently  is  lacking  as  to  the  particular 

stage  and  the  essential  characteristics  that  define  it. 

Indeed,  the  specific  time  may  not  be  the  same  for  all 

purposes,  just  as  the  moment  of  death  may  not  be  best 

defined  in  the  same  way  for  all  purposes. 
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6.  It  is  scientifically  defensible  that  a  central  aspect 

of  the  critical  emergent  stage  is  the  rise  of  what  we 

may  call  sentient  awareness.  This  state  is  not,  at  the 

present  time,  definable  objectively.  Nonetheless,  there 

is  ethical  consensus  that  scientific  investigation  must 

not  intrude  harmfully  or  cruelly  upon  it.  Moreover,  there 

is  scientific  consensus  that  sentient  awareness  depends 

upon  maturation  and  function  of  the  nervous  system.  The 

brain  is  especially  involved  and  the  state  probably  arises 

gradually  during  brain  maturation. 

7.  Although  we  do  not  know  whether  an  isolated  brain  can  dis- 

play the  critical  state  the  evidence  is  strongly  against 

its  existence  in  other  cells,  tissues  or  organs  that  are 

not  functionally  connected  to  the  brain.  Stated  another 

way,  sentient  awareness  arises  in  a  whole  developing  fetus 

and  not  in  isolated  parts,  with  the  possible  exception  of 

the  brain.  These  are  important  considerations  in  deciding 

when  and  how  to  extend  the  blanket  of  human  rights  to  the 

human  fetus  and  its  parts. 

8.  Moreover,  there  is  a  fair  consensus  that  human  beings, 

for  various  reasons  especially  including  ethical  ones, 

are  not  optimal  subjects  for  experimental  genetic  or 

developmental  studies.  There  are  strong  grounds,  there- 

fore, to  restrict  their  use  severely  unless  all  other 

alternatives  have  been  fully  explored  or  unless  the 
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question  to  be  asked  is  specific  to  human  beings. 

This  approach  is  now  incorporated  into  regulation  of 

the  use  of  human  subjects,  including  fetuses. 

9.  The  argument  does  not  equally  apply  to  cells,  tissues 

or  organs  that  have  no  reasonable  prospect  of  possessing 

or  developing  sentient  awareness.  These  are  human 

materials  rather  than  human  beinas  and  there  are 

established  practices  for  dealinq  with  and  disDosina 

of  them.  Thev  should  be  available  for  responsible 

experimental  use  under  conditions  that  assure: 

a)  substantial  benefit  to  individual  or  social  welfare, 

and  b)  absence  of  substantial  harm  to  the  donor  source 

or  other  involved  persons. 

10.  Substantial  benefit  may  stem  from:  a)  application  of 

knowledge  gained  on  other  species  to  the  human  species 

in  order  to  achieve  widely  accepted  human  purposes; 

b)  increased  understanding  of  processes  that  are  unique 

in  degree  or  kind  to  the  human  species,  e.g.  mechanisms 

of  cognition. 

These  considerations  have  implications  for  sound  public  policy: 

1.  In  the  general  area  of  experimentation  on  and  with  human 

embryos  a  mechanism  such  as  this  Board  is  desirable  to 
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persons  with  other  significant  expert  and  public  per- 

spectives. 

2.  Stemming  from  this  interactive  consideration  of  research 

directions  guidelines  should  be  formulated  that  are 

addressed  to  particular  issues  as  they  arisp.  Public 

input  to  the  guidelines  should  be  encouraged.  Applicability 

of  the  guidelines  should  be  extended  as  widely  as  possible 

in  the  U.S.  and  abroad. 

3.  The  guidelines  should  relax  restrictions  at  the  margin  of 

the,  complex  of  issues  involved  and,  as  consensus  develops, 

relaxation  should  extend  centrally  as  far  as  reasonable 

consensus  exists. 

4.  As  examples,  studies  in  vitro  of  human  fertilization  and 

development  of  whole  embryos  to  but  not  beyond  the  implant 

stage  should  now  be  encouraged  for  appropriate  purposes 

and  under  specified  conditions  with  respect  to  termination 

of  development  and  disposal  of  human  materials.  Similarly, 

appropriate  studies  in  vitro  of  human  cells,  tissues  and 

organ  rudiments  (partial  ectogenesis)  should  be  encouraged 

where  there  is  no  possibility  of  the  appearance  of  sentient 

awareness.  Cloning,  genetic  intervention  and  cell  fusion 

experiments  that  might  yield  sentient  human  or  humanoid 

beings  should  be  discouraged  pending  further  scientific 

experience  and  fuller  ethical,  social  and  political  assessment. 






