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I n  r e c e n t  yea r s  w e  have witnessed t h e  r a p i d  development of unusual ly  po ten t  

bi-ological  technologies .  

and occupat iona l  h e a l t h  hazards  i n h e r e n t  i n  one of t h e s e  technologies ,  t h e  l i n k i n g  

toge the r  of DNA molecules ac ross  n a t u r a l  spec ie s  b a r r i e r s .  

s l i g h t  t h e  c u r r e n t  hazards  of i n t roduc ing  man made hybr id  microorganisms i n t o  t h e  

environment appear a t  t h e  moment, t he  hazards  06 such a c t i v i t i e s  are unknown and 

possibDiy g r e a t .  

a t  t h e  t i m e  of t h e i r  i n t r o d u c t i o n  have become int.e i n t e n t i o n a l l y  o r  a c c i d e n t a l l y  

d e s t r u c t i v e  of human l i f e  and t h e  environment. 

p o s i t i o n  t o  b e n e f i t  from t h e  l e s sons  of our t echno log ica l  p r e s e n t  and n o t  c o n t r i b u t e  

t o  t h e  inventory  of t r a g i c  r e s u l t s  a l r eady  caused by, f o r  example, radium, a s b e s t o s ,  

thal idomide,  v i n y l  c h l o r i d e  and d i e l d r i n .  

This  conference has  been c a l l e d  t o  cons ider  t h e  p u b l i c  

Regardless of how 

W e  have seen how technologies  which appeared completely b e n e f i c i a i  

Molecular b i o l o g i s t s  are i n  a 

There are even broader  s o c i a l  i s s u e s  t h a t  must be  considered.  The growing 

preoccupat ion wi th  technologies  involv ing  g e n e t i c  manipulat ion,  and p a r a l l e l  deveiop- 

ments such as c e l l  f u s i o n  and i n  v i t r o  f e r t i l i z a t i o n ,  a l l  p o i n t  t o  t h e  a p p l i c a t i o n  

of t h e s e  techniques f o r  human g e n e t i c  manipulat ion.  Technology and s c i e n t i f i c  

development, even when l a b e l l e d  biomedical ,  i s  n o t  i n t r i n s i c a l l y  s o c i a l l y  b e n e f i c i a l .  

S p e c i f i c a l l y ,  t echnologies  po in t ing  t o  t h e  mod i f i ca t ion  of human g e n e t i c  material  

must be  examined wi th  t h e  g r e a t e s t  care t o  understand why they are  being s o  eagere ly  

developed, and f o r  p r e c i s e l y  whose b e n e f i t .  

Decis ions a t  t h i s  c ross road  of b i o l o g i c a l  r e sea rch  must n o t  be  made wi thout  

p u b l i c  p a r  ti c i p a  t i o n .  

There is l i t t l e  evidence t h a t  t h e  technologies  being d iscussed  a t  t h i s  meet-ing 

arise from s o c i a l  o r  medical  needs of l a r g e  segments of the popula t ion .  Rather ,  

they r e p r e s e n t  s p e c i a l i z e d  i n t e r e s t s  i nc lud ing  those  of t h e  s c i e n t i f i c  community 

i t s e l f .  The consequences are t h a t  experiments t h a t  happen t o  be  conceived, g e t  

done, r e g a r d l e s s  of whether or n o t  they should b e  done. The p u b l i c  r a t i o n a l e  f o r  



t h e s e  r a p i d  developments i n  g e n e t i c  engineer ing  gene ra l ly  involves  p o s i t i n g  hope 

f o r  i n d i v i d u a l s  s u f f e r i n g  from rare g e n e t i c  d i seases .  I n  f a c t ,  cons iderable  

r i s k  may be taken by c l i n i c i a n s  eager  t o  apply advanced knowledge t o  e f f e c t  new 

cures .  However, t h e  sea rch  f o r  such dramat ic  cu res  o f t e n  d i v e r t s  a t t e n t i o n  from 

t h e  massive h e a l t h  needs of t h e  popula t ion  as a whole and t h e  need t o  prevent  t h e  

epidemics of our t i m e ,  such as environmental  and i n d u s t r i a l  carc inogenes is ,  

m a l n u t r i t i o n  and coronary h e a r t  d i sease .  

The dangers i nhe ren t  i n  t h e  new technologies  mandate some r e g u l a t i o n  of 

t h e i r  development. W e  do n o t  b e l i e v e  t h a t  t h e  molecular  b io logy  community, which 

is  a c t i v e l y  engaged i n  t h e  development of t h e s e  techniques ,  i s  capable  of wise ly  

r e g u l a t i n g  t h i s  development a lone.  This  i s  l i k e  ask ing  t h e  tobacco i n d u s t r y  t o  

l i m i t  t h e  manufacture of c i g a r e t t e s .  Although w e  could imagine a s c i e n t i f i c  

community i n  which t h e  s p i r i t  of s o c i a l  coopera t ion  would be  s u f f i c i e n t l y  developed 

s o  as t o  r e q u i r e  no e x t e r n a l  r e g u l a t i o n ,  t h i s  i s  n o t  our  case today. We have 

a l l  had pe r sona l  exper ience  of t h e  compet i t ive  and p r o f e s s i o n a l  p re s su res  which 

remove caut ion ,  prudence and a l a r g e r  concern f o r  s o c i a l  b e n e f i t s ,  from t h e  pa th  

of hazardous experiments.  S c i e n t i f i c  ca rek r s  are n o t  b u i l t  s o l e l y  on a concern 

f o r  p u b l i c  h e a l t h ,  f o r  t h e  w e l l  be ing  of t h e  unde rp r iv i l eged ,  o r  r i g h t  ac t ion .  

S ince  t h e  r i s k s  and danger of t h e s e  technolg ies  are borne by t h e  s o c i e t y  

a t  l a r g e ,  and n o t  j u s t  s c i e n t i s t s ,  t h e  gene ra l  p u b l i c  must be  d i r e c t l y  involved 

i n  t h e  d e c i s i o n  making process .  Y e t  w e  see even i n  t h e  s t r u c t u r e  of t h i s  

conference t h a t  a s c i e n t i f i c  e l i t e  i s  h e r e  a lone  t r y i n g  t o  determine t h e  d i r e c t i o n  

t h a t  such r e g u l a t i o n  should take.  The presence  of s c i e n t i s t s  from s p e c i a l i z e d  

government agencies  is  an important  i n p u t  i n  t h i s  d i s c u s s i o n ,  b u t  n o t  a s u f f i c i e n t  

one. 

The moratorium w a s  c a l l e d  u n t i l  a t tempts  have been made t o  eva lua te  t h e  

hazards  and some r e s o l u t i o n  of t h e  outs tanding  ques t ions  has  been achieved. These 

cond i t ions  s t i l l  have n o t  been m e t .  From s c i e n t i s t s  should come t h e  i n i t i a t i v e  t o  

open and create areas of p a r t i c i p a t i o n  i n  o r d e r  t o  achieve  a r e s o l u t i o n  t o  t h e s e  



ques t ions  i n  a s o c i a l l y  balanced manner. This  has no t  been done and should be 

done as soon as poss ib l e .  

t o  organize  t h e i r  p r i o r i t i e s  i n  sc i ence  and technology i n  o rde r  t o  d e f i n e  and 

So far  t h e  lead  has  come from people  who are beginning 

implement  op t ions  t h a t  w i l l  a f f e c t  p re sen t  and f u t u r e  s o c i e t i e s ,  very d i f f e r e n t l y  

than  those  conceived by s c i e n t i f i c  expe r t s  a lone.  

I n  our e f f o r t s  t o  l i s t e n  t o  people  o u t s i d e  t h e  s c i e n t i f i c  es tab l i shment ,  w e  

o f f e r  f i v e  proposals  : 

1. Involve those  most immediately a t  r i s k  - t echn ic i ans ,  s t u d e n t s ,  c u s t o d i a l  

s t a f f ,  e t c . ,  i n  c o l l e c t i v e  dec i s ion  making on s a f e t y  po l i cy  f o r  t h e  l abora to ry  

2. I n t e g r a t e  i n t o  t h e  curr iculum of biology and medical courses  the  s o c i a l  

imp l i ca t ions  of p re sen t  and f u t u r e  biomedical r e sea rch .  

3 .  Require s o c i a l  and environmental  impact s ta tements  on t h e  means and 

goa ls  of b i o l o g i c a l  r e sea rch  p r o j e c t s .  

4.  Continue examination of t h e s e  matters a t  p u b l i c  s e s s i o n s  of s c i e n t i f i c  

meetings.  

5. Expand p a r t i c i p a t i o n  i n  t h e  adv i s io ry  committee of t h e  Nat iona l  I n s t i t u t e s  

of Heal th  reques ted  by t h e  moratorium. The N . I . H .  could be  t h e  s t r u c t u r e  through 

which t h e  involvement of non- sc i en t i s t s  i n  d e c i s i o n  making could be  implemented. 

Since t h e  o r i g i n a l  c a l l  f o r  t he  moratorium, 7 months ago, t h e  outs tanding  

ques t ions  posed by i t  have becoae even more r e l e v a n t ,  given t h e  number of u n i v e r i s t y  

l a b o r a t o r i e s  and commercial i n t e r e s t s  t h a t  are prepar ing  t o  work w i t h  a r t i f i c i a l  

recombinant DNA molecules and t h e i r  a p p l i c a t i o n s .  C lea r ly  a t  least  t h e  minimal 

prudence of t h e  moratorium should be continued u n t i l  t h e  above proposa ls  are pu t  

i n t o  meaningful e f f e c t .  
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