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INTRODUCTION 

1. The present r e p o r t has been prepared i n connexion w i t h the stu d i e s on human 
r i g h t s and s c i e n t i f i c and. t e c h n o l o g i c a l developments requested, b j General Assembly 
r e s o l u t i o n 2450 (XXI11) of 18 December I 9 6 8 and subsequent r e s o l u t i o n s of the 
General Assembly and the Commission on Human R i g h t s , most r e c e n t l y 
r e s o l u t i o n 11 (XJCXIl) of 5 March 1976 of the Commission on Human R i g h t s , which 
requests the Secretary-General to continue c o l l e c t i n g documentation on the 
development of new technology as i t p e r t a i n s to human r i g h t s , l / . ; 

2. An i n t e r n a t i o n a l group of experts, convened by the Secretary-General, met i n 
Geneva from I5 to 19 September 1975 to d.iscuss "The Balance which should be 
e s t a b l i s h e d between s c i e n t i f i c and t e c h n o l o g i c a l progress and the i n t e l l e c t u a l , 
s p i r i t u a l , c u l t u r a l and moral advancement of humanity", the stndy of which was 
re q u i r e d by paragraph 1 (d) of General Assembly r e s o l u t i o n 245O ( X X I I l ) . The 
Group adopted under i t s own r e s p o n s i b i l i t y â, statement i n the course of which 
c e r t a i n s c i e n t i f i c and. t e c h n o l o g i c a l advances were s a i d to pose r i s k s t o i n d i v i d u a l 
human r i g h t s , the we l f a r e of s o c i e t y or the g l o b a l c o n d i t i o n of mankind. Among 
the advances mentioned are three vrhich had. not p r e v i o u s l y been reported upon by 
the Secretary-General and which appeared to be appropriate f o r study; (a) the use 
of a r t i f i c i a l organs; (b) genetic manipulation of microbesi and (c) p o t e n t i a l 
m o d i f i c a t i o n s of human genome, g/ 

3 . On 14 May 1976 the Secretary-General i n v i t e d Governments to co n t r i b u t e 
i n f o r m a t i o n and views on (a) the use of a r t i f i c i a l organs; (b) genetic manipulation 
of microbes; and (c) p o t e n t i a l m o d i f i c a t i o n s of human genome, i n s o f a r as these 
s c i e n t i f i c and t e c h n o l o g i c a l advances a f f e c t the enjoyment and p r o t e c t i o n of 
human r i g h t s . Appropriate, e n q u i r i e s were al s o sent to United Nations E d u c a t i o n a l , 
S c i e n t i f i c and C u l t u r a l Organization and the World H e a l t h Organization. The 
Secretary-General sought a l s o the co-operation of a тлпЬег of i n s t i t u t e s of 
l e a r n i n g and other i n s t i t u t i o n s and of i n d i v i d u a l s c h o l a r s . 

4. Substantive r e p l i e s were sent to the Secretary-General by the f o l l o w i n g 
governments on the dates i n d i c a t e d ; A u s t r a l i a (16 August 1976) , B r a z i l 
(27 September 1976), Burma (3I August I976), I n d i a (26 August I976), Madagascar 
(21 J u l y 1976), Mexico (10 August. 1976)., New Zealand (9; August 1976). 

5. A substantive r e p l y was sent to the Secretary-General by the World H e a l t h 
Organization on 3 September 1976, and by UNESCO on I5 November 1976. 

6. Substantive r e p l i e s were sent to the Seci'etary-General b j the f o l l o w i n g 
non-governmental o r g a n i z a t i o n s on the dates i n d i c a t e d ; American A s s o c i a t i o n f o r 
the Advancement of Science (23 June 1976); Cou n c i l f o r I n t e r n a t i o n a l Organizations 
of Medical Sciences (3 August I976); I n s t i t u t e on Man and Science (2 June 1976); 
I n t e r n a t i o n a l A s s o c i a t i o n of M i c r o b i o l o g i c a l S o c i e t i e s (19 J u l y 1976); 
I n t e r n a t i o n a l F ederation f o r Medical and B i o l o g i c a l Engineering (16 J u l y 1976); 

1/ See f u r t h e r the references to r e s o l u t i o n s which appear i n paragraph 2 of 
E/CN , 4 A 2 3 7 . 

2/ For the f u l l t e x t of the Group's statement see para. 4 . 
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I n t e r n a t i o n a l M e d i c a l A s s o c i a t i o n f o r the Study of L i v i n g Conditions and Health 
(21 J u l y 1976)1 Commission of the Churches on Interna,tional A f f a i r s (lO June 1976) | 
I n t e r n a t i o n a l Planned Parenthood Federation (8 J u l y 1976)*, and I n t e r n a t i o n a l Union 
of B i o l o g i c a l Sciences ( l7 June 1976). 

7. Substantive r e p l i e s v/ere sent by the P o p u l a t i o n Research Branch of the Atomic 
Energy of Canada L t d . , Canada (27 September 1976)5 the European Council of 
Environmental Law, F e d e r a l Republic of Germany (21 May 1976)5 the F i n n i s h 
N a t i o n a l Fund f o r Research and Development (16 June 1976); the I n t e r n a t i o n a l Union 
of Pure and A p p l i e d P h y s i c s , Sweden (28 May 1976); the I n s t i t u t N a t i o n a l d'Etudes 
Démographiques, France (3 August 1976); the I n t e r n a t i o n a l A s s o c i a t i o n of Human 
B i o l o g i s t s , Department of Genetics, B r a z i l (2 September 1976); and the Standford 
U n i v e r s i t y Medical Centre, United States (2З J u l y 1976). 

8. An a n a l y s i s of the i n f o r m a t i o n r e c e i v e d and an examination of the a v a i l a b l e 
l i t e r a t u r e r e vealed that almost no con s i d e r a t i o n has been given to the human 
r i g h t s i m p l i c a t i o n s of the use of a r t i f i c i a l organs. I n the i n f o r m a t i o n r e c e i v e d , 
concern was expressed about p o t e n t i a l m o d i f i c a t i o n of^ human genome, and, although 
i t was g e n e r a l l y f e l t that t h i s i s a f i e l d that merits continuing a t t e n t i o n i n the-
f u t u r e , i n s u f f i c i e n t data and opinions of substance were obtained f o r the 
treatment of the subject at t h i s time. The question o f the human r i g h t s 
i m p l i c a t i o n s of genetic manipulation of microbes - a process which i s c u r r e n t l y 
being c a r r i e d out - has e l i c i t e d some comments from governments and the World 
H e a l t h Organization. The subject has als o been examined by various i n s t i t u t i o n s 
and experts. Although not exhaustive, t h i s r e p o r t i s intended to r e f l e c t some 
current views and opinions on the subject, 

9. F u r t h e r m a t e r i a l was c o l l e c t e d f o r the present r e p o r t by research independent 
of these r e p l i e s and from c o n t r i b u t i o n s of i n d i v i d u a l s c h o l a r s . 

I . THE NATURE OF THE PROBIEM 

10. The r e v o l u t i o n i n modern b i o l o g y may be dated to 1944 when deox y r i b o n u c l e i c 
a c i d , commonly known as DNA, was shown to be' the c a r r i e r of the genetic message of 
i n h e r i t a b l e c h a r a c t e r i s t i c s . Other experiments confirmed these f i n d i n g s and by 
mid-century i t was g e n e r a l l y accepted that the n u c l e i c a c i d DNA was the f i n a l 
source of i n s t r u c t i o n s f o r b u i l d i n g a new c e l l and a new organism, з/ 

11. I n 1953s the s t r u c t u r e of the DNA molecule was discovered; i t i s composed 
of two threads l o o s e l y entwined around each other i n a double h e l i x l i k e a long 
s p i r a l s t a i r c a s e , "The strands are h e l d apart ( r a t h e r , l i n k e d together) at 
thousands of p o i n t s , l i k e steps i n the s t a i r s , , , [T]he s t a i r s t e p s , , , comprise the 
in f o r m a t i o n i n the genetic code... Wien a c e l l d i v i d e s , the molecule u n t w i s t s and 
unzips down the middle as though a carpenter were to saw through the s t a i r s t e p s 

ЗУ Joshua Lederberg, DNA Research: Uncertain P e r i l and C e r t a i n Promise 
(Manuscript of article'"DNA s p l i c i n g : W i l l f e a r rob us of i t s b e n e f i t s ? " , 
p u b l i s h e d i n Prism 3:33-37? November 1975)I See a l s o , Henry S t i l l Man-Made Men 
or, was that your l i v e r I saw on ТЧ? Hawthorn Books, Inc. New York 1973s 
pp. 122-129. 
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from top to bottom. Each h a l f then f i n d s a d d i t i o n a l m a t e r i a l s i n the chemical 
soup of the c e l l nucleus to form another l i k e the o r i g i n a l . In t h i s f a s h i o n a l l 
the i n f o r m a t i o n i n the genetic code i s passed on to each new c e l l . " ùj 

12. Although s c i e n t i f i c understanding of the c e l l has undergone t h i s r e v o l u t i o n 
i n the past 30 years, we have yet to witness p r a c t i c a l a p p l i c a t i o n s of molecular 
b i o l o g y of n e a r l y comparable importance. This has i n no way eroded the b e l i e f 
that these d i s c o v e r i e s w i l l be i n s t i u m e n t a l i n o b t a i n i n g fai'-reaching advances i n 
medical technology. ¿/ 

13. The current f o c u s , f o r niany s c i e n t i s t s , law-malcers and the l a y p u b l i c i s . on 
a form of genetic engineering c a l l e d Recombinant DNA - a process developed about • 
4 years ago. S c i e n t i s t s have novr been able to t r a n s p l a n t segments of DNA from 
one form of l i f e - such as b a c t e r i a - to other forms - such as v i r u s e s or 
animals. §J I t thereby becomes p o s s i b l e to modify the h e r e d i t a r y c h a r a c t e r i s t i c s 
of the organism. 'jJ 

14. The development of t h i s technique has been viewed as a formidable s t r i d e i n 
s c i e n t i f i c endeavour, one vrhich may be expected i n f u t u r e t o r e s u l t i n numerous 
b e n e f i c i a l a p p l i c a t i o n s . O j Simultaneously, however, there has been vigorous 
d i s c u s s i o n of the dangers that might accompany the. new power to manipulate DNA, 
and thereby, h e r e d i t y . 

15. Consideration of the damage that might r e s u l t i f harmful molecules escaped 
from the l a b o r a t o r y occasioned a research moratorium, unique i n the h i s t o r y of 
science. I n J u l y 1974? at the tim.e the moratorium had been c a l l e d by s c i e n t i s t s 
at Stanford U n i v e r s i t y (USA), genetic engineering s t u d i e s were being made i n 
approximately 80 L a b o r a t o r i e s i n the USA, the USSR, the UK and other, p a r t s of 
Europe. _2/ In February 1975? an i n t e r n a t i o n a l group of s c i e n t i s t s met at 
Asilomar, C a l i f o r n i a , and voted to l i f t the moratorium provided that c e r t a i n 
general s a f e t y p r i n c i p l e s vrere met. I t was decided t h a t , pending the enactment 
i n each country of s p e c i f i c g u i d e l i n e s i n c o r p o r a t i n g these p r i n c i p l e s , the 
moratorium' would e f f e c t i v e l y remain i n f o r c e . The d i s c u s s i o n of these problems, 
i t has. been s a i d , i s one "which, n o n - s c i e n t i s t s ' n e e d to f o l l o v r , and u l t i m a t e l y j o i n 
r e s p o n s i b i l i t y ; f o r the i s s u e s at stake may be as v i t a l f o r humanity's future, as 
the i s s u e s i n the debate o v e r . p r o l i f e r a t i o n of nuc l e a r weapons". l O / 

4 / Henry S t i l l , op. c i t . , p. 128 
¿/ Joshua Lederberg, op. c i t . 
6/ Stuart Auerbach, "Young s c i e n t i s t s press f o r cauti o n i n new res e a r c h " , 

I n t e r n a t i o n a l Herald Tribune, I 6 June 1976, p . 7 -

jj Information f u r n i s h e d by the Government of Mexico on 10 August I 9 7 6 . 

8/ Joshua Lederberg, op. c i t . 
_2/ '.'Scientists t o l d not to 'play' w i t h v i r u s e s " . The A u s t r a l i a n , 

24 August 1974? f u r n i s h e d by the Government of A u s t r a l i a . 
10/ E d i t o r i a l , New York Times, r e p r i n t e d i n the I n t e r n a t i o n a l Herald Tribune, 

16-17 October 1976, p.4. -
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. ,̂ I I . POTENTIAL.BENEFITS АШ) POSSIBLE DANGERS . . 

A. P o t e n t i a l b e n e f i t s 

16. At present, recombinant DNA experimentation i s s o l e l y a l a b o r a t o r y technique 
being c a r r i e d out i n the realm of b a s i c research. I t s p e r f e c t i o n and c o n t r o l , 
however, promises a p p l i c a t i o n i n a v a r i e t y of f i e l d s . One a u t h o r i t y has described 
some of the f u t u r e b e n e f i t s that may be d r i v e d s 

"This, technique of gene i m p l a n t a t i o n can be used to t r a n s f e r the 
genetic i n f o r m a t i o n f o r a given product from one species of c e l l to another; 
and t h i s i s the d i r e c t i o n t h a t , i n ray own view, leads to an e a r l y chance f o r 
a technology of u n t o l d im.portance f o r d i a g n o s t i c and t h e r e ^ e u t i c medicine: 
the ready production of an u n l i m i t e d v a r i e t y of human p r o t e i n s . Analogous 
a p p l i c a t i o n s may be foreseen i n fermentation processes f o r cheaply 
manufacturing e s s e n t i a l n u t r i e n t s , and i n the improvement of microbes f o r the 
production of a n t i b i o t i c s and of s p e c i a l i n d u s t r i a l chemicals." l l / 

17. While cognisant of the r i s k s i n v o l v e d i n t h i s type of advanced s c i e n t i f i c 
r e s e a r c h , the Government of B r a z i l a l s o recognizes "the p o t e n t i a l value of s t u d i e s 
and research i n these f i e l d s f o r the w e l l - b e i n g of the human species... [and]... 
considers that they should be encouraged and strengthened by governments". 12/ 

18. The Government of Mexico has pointed out some of the p o s i t i v e r e s u l t s that' 
may flo w from the p u r s u i t of t h i s type of research: . 

"Apart from the advancement of s c i e n t i f i c knowledge f o r i t s own sake, the 
p o t e n t i a l b e n e f i t s d e r i v i n g from t h i s technology may have i n c a l c u l a b l e 
p r a c t i c a l a p p l i c a t i o n s i n a g r i c u l t u r e ; i n the manufacture of such 
pharmaceutical products as v i t a m i n s , hormones and a n t i b i o t i c s ; i n medicine, 
through the t h e r a p e u t i c use of c o n t r o l l e d genes, as w e l l as i n other 
f i e l d s . " 13/ 

19» Although i n New Zealand no research on the genetic manipulation of microbes i n 
the Ьгдпап or animal f i e l d i s c u r r e n t l y being c a r r i e d out, the Department of 
S c i e n t i f i c arid I n d u s t r i a l Research and the Medical Research C o u n c i l i n that 
country have formed Committees to consider and advise on any f u t u r e p r o j e c t s 
i n v o l v i n g t h i s procedure. The Government has advised that "work i s under way i n 
the area of p l a n t p r o d u c t i o n , where i t i s recognized that equal care i s 
necessary. I t i s f e l t that genetic engineering techniques are j u s t i f i a b l e f o r 
use i n attempting to produce improved s t r a i n s of saprophytic I 4 / organisms f o r use 
i n i n d u s t r i a l processes. Such organisms are not r e l e a s e d u n t i l s u i t a b l e s a f e t y 
t e s t s have been s a t i s f a c t o r i l y pa.ssed", I 3 / 

11/ Joshua Lederberg, "DNA S p l i c i n g . . . " , o p . c i t . , p. ... 
12/ Information f u r n i s h e d by the Government of B r a z i l on 18 August 1976. 

13/ Information f u r n i s h e d by the Government of Mexico on 10 August 1976.. 

14/ P e r t a i n i n g to any vegetable organism l i v i n g on dead or decaying 
organic matter. 

13/ Information f u r n i s h e d by the Government of New Zealand on 9 August I 9 7 6 . 
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20. A w r i t e r i n the United States foresaw the p r a c t i c a l a p p l i c a t i o n s as ranging 
from equipping p l a n t s w i t h n i t r o g e n - f i x i n g genes - rendering n i t r o g e n f e r t i l i z e r 
unnecessary - to c o n s t r u c t i o n of micro-organisms capable of s y n t h e s i z i n g some 
products now obtained from petroleum. 1 б / 

21. In a summary of a r e p o r t of the C o u n c i l of the Academy of Science ( A u s t r a l i a ) 
the f o l l o w i n g p o i n t was made: 

"These techniques o f f e r the prospect of i n c r e a s i n g our understanding of 
gene a c t i o n i n anim.al5 pl a n t and b a c t e r i a l c e l l s . Aspects such as 
b a c t e r i a l and v i r a l v i r u l e n c e , drug r e s i s t a n c e , and the r o l e of f o r e i g n Ш А 
i n oncogenesis (the i n i t i a t i o n and growth of tumours) are obvious 
examples." 1?/ 

22. DNA segmentation and s p l i c i n g may allow the l a r g e - s c a l e production of 
human p r o t e i n s , i n c l u d i n g human an t i b o d i e s : 

"[Genetic] f a i l u r e s or e r r o r s i n production of antibody g l o b u l i n are 
q u i t e p r e v a l e n t , and are known to p l a y a major r o l e i n ( l ) defense against 
i n f e c t i o u s d i s e a s e s , (2) autoimmune and a l l e r g i c d i s e a s e , and (З) perhaps 
a l s o i n cancer. 

"The most comprehensive r o l e of b i o s y n t h e t i c p r o t e i n s would be i n . 
passive immunization against i n f e c t i o u s diseases. Animal antisera, were once 
used but had to be abandoned because of the a n t i - a n i m a l antibody that they 
provoked i n man. P r i o r i t y t a r g e t s f o r passive g l o b u l i n therapy are those 
diseases where e i t h e r t e c h n i c a l or s o c i a l f a c t o r s may l e a d to gaps i n -
p r o t e c t i o n by a c t i v e immunization. They i n c l u d e i n f l u e n z a , h e p a t i t i s , 
smallpox, e n c e p h a l i t i s v i r u s , r u b e l l a , herpes, r a b i e s and perhaps a l s o 
trypanosomes, m a l a r i a , schistosomes, t u b e r c u l o s i s and l e p r o s y and many others. 

" I b e l i e v e there i s reason f o r s p e c i a l urgency to develop a backup 
c a p a b i l i t y of passive immunization to prevent a g l o b a l catastrophe that may 
r e s u l t from our becoming too complacent about a c t i v e immunization against 
diseases l i k e smallpox and p o l i o , and the t e c h n i c a l inadequacy of vaccines 
l i k e r u b e l l a and h e p a t i t i s . Our general posture of defense against v i r a l 
pandemic i s a f e e b l e one. Ve have no assurance that the next i n f l u e n z a 
epid.emic w i l l not be s l i g h t l y more v i r u l e n t and cost a m i l l i o n l i v e s f o r l a c k 
of a ready defense. 

"A broader need a p p l i e s to polj^valent p r o p h y l a x i s f o r i n f a n t s . The. 
p r i n c i p a l medical argument f o r b r e a s t - f e e d i n g i s the p r o v i s i o n of colostrum 
and of a continuing supply of maternal mixed g l o b u l i n s i n the m i l k . There 

1 б / Nicholas V/ade, "Recombinant DNA: NIH sets s t r i c t r u l e s to launch new 
technology". Science, v o l . 19O, No. 4220, 19 December I 9 7 6 , p. 1175. 

17/ Search, vol„ 6, No. 7, J u l y 1975? P- 251? f u r n i s h e d by the.Government 
of A u s t r a l i a . 
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would be a-huge and v a l i d market f o r p o l y v a l e n t gamma g l o b u l i n supplements 
to i n f a n t d i e t a r i e s both i n i n d u s t r i a l i z e d and i n poorer c o u n t r i e s . An 
analogous v e t e r i n a r y demand speaks to f u r t h e r e f f i c i e n c y i n food 
production." 18/ 

23. W r i t i n g about research i n t h i s f i e l d being c a r r i e d out i n that country, the 
Government of Mexico has commented that "[t]he s t u d i e s . . . have been u s e f u l i n 
i d e n t i f y i n g g enetic m a t e r i a l . . . which determines r e s i s t a n c e t o a n t i b i o t i c s . . . and 
i n i s o l a t i n g new r e s i s t a n c e f a c t o r s . . . [ R j e s i s t a n t germs have been on the 
i n c r e a s e , g i v i n g r i s e to l a r g e - s c a l e epidemics such as those of Shiga 1 i n 1969-70 
and typhoid f e v e r i n 1972." 19/ 

24. The i n t r o d u c t i o n of d e s i r a b l e MA segments i n t o "domesticated" s t r a i n s of 
v i r u s e s i s foreseen as a method f o r v a c c i n a t i o n of p a t i e n t s l a c k i n g a c r i t i c a l 
metabolic f u n c t i o n . T h i s f u n c t i o n would then be r e s t o r e d under the i n f l u e n c e 
of the added DNA. 20/ 

25. I t has a l s o been suggested that t h i s experimentation could produce a new 
method of contraception: 

"Passive antibody d i r e c t e d against sperm f l a g e l l a i s demonstrably able 
to i n t e r f e r e w i t h f e r t i l i z a t i o n simply by the i m m o b i l i z a t i o n of the sperm 
and should have a minimum of other s i d e - e f f e c t s . Such immunizations would 
be r e v e r s i b l e by the spontaneous decay of passive immunity over p e r i o d s of 
from 3 to 6 months. Comparable p o s s i b i l i t i e s e x i s t f o r the immimization 
of women against sperm." 2 l / 

26. An a u t h o r i t y has viewed the p o t e n t i a l a p p l i c a t i o n of techniques i n the f i e l d 
of human genetic engineering i n t h i s manner: 

"Advances i n molecular b i o l o g y promise to enlarge our t e c h n i c a l c a p a c i t y 
to intervene i n genetic problems. S o c i a l and e t h i c a l f a c t o r s a r e , t h e r e f o r e , 
l i k e l y to p l a y an i n c r e a s i n g l y important r o l e i n determining the a p p l i c a t i o n 
of new s c i e n t i f i c advances i n man. This i s no cause f o r great alarm, f o r the 
same p r i n c i p l e already a p p l i e s to the use of surgery and of other medical 
i n t e r v e n t i o n s that could, i n theory, a l s o be a p p l i e d f o r e x t r a o r d i n a r y 
'renovations' of human nature. 

18/ Joshua Lederberg, "DNA S p l i c i n g . . . " , op. c i t . , p. 5. 

19/ Information f u r n i s h e d by the Government of Mexico on 10 August 1976. 

20/ Joshua Lederberg, " B i o l o g i c a l i n n o v a t i o n and genetic i n t e r v e n t i o n " , 
American I n s t i t u t e of B i o l o g i c a l Sciences 23th Anniversary Volume, Oxford 
U n i v e r s i t y P r e s s , New York, 1972, p. 26. 

21/ Joshua Lederberg, "DNA S p l i c i n g . . . " , o p . c i t . , p. 7. 



E/CÏÏ.4/1236 
page 8 

"The e v o l u t i o n of wise p o l i c i e s f o r the use of genetic advances, and the 
s u r v e i l l a n c e of e x i s t i n g p r a c t i c e s f o r compliance w i t h consensual e t h i c a l 
standards, and f o r the a n t i c i p a t i o n of s o c i a l i n j u r y , of course, r e q u i r e s a 
wide l y disseminated understanding of the probable p o t e n t i a l i t i e s of va r i o u s 
types of genetic i n t e r v e n t i o n . " 22/ 

27. W i i l e there has been concerned s p e c u l a t i o n on the use of recombinant D M as 
a process f o r eugenics, the same a u t h o r i t y has w r i t t e n ; 

"There i s no immediate substance to the i d e a that these techniques 
are a p p l i c a b l e to the 'genetic engineering of human beings'. ( i n the lon g 
run, the p o s s i b i l i t y of such t e c h n i c a l c a p a b i l i t i e s cannot be denied i n 
p r i n c i p l e , no more than we can disprove the p o s s i b i l i t y of a peaceful world, 
or of a g l o b a l morale capable of the wisest d i s p o s i t i o n of our e x i s t i n g 
powers f o r good and e v i l . ) " 23/ 

28. The Advisor y Committee on Medical Research of Ш 0 , at i t s 18th annual s e s s i o n 
i n June 1976, s t a t e d i t s c o n v i c t i o n "that t h i s subject area was of great relevance 
to the f u t u r e of mankind, and that the p o t e n t i a l b e n e f i t s were enormous and the 
r i s k s l a r g e l y c o n j e c t u r a l . " 24/ 

В. P o s s i b l e dangers 

29. The f o l l o w i n g comment was made on the r e s e r v a t i o n s of some s c i e n t i s t s about 
the i m p l i c a t i o n s of recombinant DM experimentation: 

" I t has the p o t e n t i a l of b e n e f i t i n g mankind by improving p l a n t growth, 
c r e a t i n g new forms of medical treatment and c u t t i n g the cost of important 
drugs. But the r i s k s i n c l u d e the p o s s i b l e c r e a t i o n of new s t r a i n s of drug-
r e s i s t a n t germs and the p o s s i b i l i t y of unleashing new cancer-causing 
substances." 23/ 

30. I n d i s c u s s i n g the r i s k s i n v o l v e d i n the p u r s u i t of t h i s type of r e s e a r c h , an 
a u t h o r i t y analysed the s i t u a t i o n as f o l l o w s : 

"At the present time, perhaps a half-dozen b a c t e r i a l species are w e l l 
enough understood to be prime v e h i c l e s f o r l a b o r a t o r y study of D M - s p l i c i n g . 
Por s a f e t y and convenience, i n v e s t i g a t o r s have p r e f e r r e d not to use 
pathogenic forms wherever f e a s i b l e . S i g n i f i c a n t concern a r i s e s from the 
p o s s i b i l i t y t hat the i n t r o d u c t i o n of new ge n e t i c i n f o r m a t i o n may 
( i n a d v e r t e n t l y ) generate a new pathogen f o r man, or i t s analogue, a source 
of e c o l o g i c a l d i s r u p t i o n at some other p o i n t i n the biosphere. The most 

22/ Joshua Lederberg, " B i o l o g i c a l i n n o v a t i o n and genetic i n t e r v e n t i o n " , 
American I n s t i t u t e of B i o l o g i c a l Sciences 23th Anniversary Volume. Oxford 
u n i v e r s i t y P r ess, New York, 1972, p. 25. 

23/ Joshua Lederberg, "DNA S p l i c i n g . . . " , op. c i t . , p. 4. 

24/ Information f u r n i s h e d by WHO on 3 September I 9 7 6 . 

25/ Stuart Auerbach, "Young U.S. s c i e n t i s t s press f o r caution i n new 
rese a r c h " , I n t e r n a t i o n a l H e r a l d Tribune, 16 June 1976, p. 7. 
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l i k e l y , but not necessarily the only, source of such genes for pathogenicity 
are precisely the organisms that most urgently need, further study - the 
subtle and insidious k i l l e r s that are not now amenable to medical treatment 
and prevention. These include slow virus infections that may be involved i n 
a wide range of chronic diseases and cancer, and more familiar viruses like 
herpes for which satisfactory vaccines are not now available." 26/ 

31. Despite the fact that experimentation with recombinant DNA i s taking place, 
at present, i n technologically sophisticated laboratories under the direction of 
highly qualified personnel, such conditions are not requisite. This point has 
been raised by one authority: 

"Perhaps the most important single conclusion i s that this technology i s 
just i n i t s infancy, but has already made great leaps; and that i t i s simple 
enough that i t can be practised i n any laboratory that can handle pure 
bacterial cultures. Just this simplicity, which makes for great convenience 
and rapidity of experimental advance, has been a source of concern about the 
proliferation of the methods i n the hands of people with less than mature 
professional and ethical judgment and with deficiencies i n the s k i l l s entailed 
i n containing bacterial cultures i n the laboratory." 2?/ 

32. Discussing the work presently i n progress i n the f i e l d , the Government of 
Mexico drew attention to some of the dangers: 

"The germ most widely used so far i n this type of experimental work i s 
Escherichia c o l i , because of i t s high rate of acceptance of or receptivity to 
foreign genetic material and the ease with which i t mingles with other bacteria 
and develops i n culture media. It has, for example, been possible to transfer 
to this micro-organism the genes of other bacteria which give resistance to 
antibiotics, determine the synthesis of toxins and codify the formation of 
enzymes, antibodies, etc.. 

"If we consider that the natural habitat of this bacterium i s the human 
intestine or the intestine of animals, where i t proliferates with extraordinary 
ease, we immediately see the risk involved should such a germ, with the 
addition of sometimes highly dangerous foreign genetic material, accidentally 
infect the laboratory staff handling i t or the animals used i n experiments, or 
should i t escape into the environment and propagate i n nature without^ahy 
possibility of control. Hence the need for control of such experiments to 
prevent, as far as possible, any kind of risk, without, however, over-reacting 
to the point of impeding scie n t i f i c progress." 28/ 

26/ Joshua Lederberg, "DNA Splicing...", op. c i t . , p. 7. 

27/ Joshua Lederberg. "DNA Splicing...", op. c i t . , -p. 5. 

28/ Information furnished by the Government of Mexico on 10 August 1976. 
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33. Information f u r n i s h e d by the Government of A u s t r a l i a i n c l u d e d an enumeration 
of p o t e n t i a l l y harmful r o l e s which might be played by h y b r i d Ш А molecules 
produced by these new techniques: 

"(a) c o n f e r r i n g s p e c i f i c r e s i s t a n c e to a n t i b i o t i c s i 

(b) c o n f e r r i n g general r e s i s t a n c e to treatments designed to c o n t r o l the 
organismI 

(c) c o n f e r r i n g p r o p e r t i e s which extend the environmental range of the 
organismI 

(d) c o n f e r r i n g the power of making a t o x i c substance not normally made by 
the organismI 

(e) c o n f e r r i n g p r o p e r t i e s which t u r n the organism i n t o a transforming 
agent. 

I t would t h e r e f o r e be i r r e s p o n s i b l e not to take steps to contain the spread of 
such molecules u n t i l more i s known of t h e i r behaviour." 29/ 

34" The Government of B r a z i l has pointed out some bf the p o t e n t i a l r i s k s i n v o l v e d 
i n the genetic manipulation of microbes: 

"The appearance of r e s i s t a n t or dependent pathogenous micro-organismsi 

- The development of an e c o l o g i c a l imbalance, w i t h the appearance of 
patholog i e s due t o o p p o r t u n i s t i c micro-organisms; 

- The emergence o f - a n t i g e n i c types wldch develop i n t o immune micro
organisms; 

- A r i s k to human defence mechanisms." ЗО/ 

35. Dr. Erwin Chargaff, i n a l e t t e r to Science, wrote of some of the dangers he 
could foresee i n recombinant D M research: 

" I s h a l l s t a r t w i t h the c a r d i n a l f o l l y , namely, the choice of 
E s c h e r i c h i a c o l i as the host. Permit me to quote from a respected textbook 
of microbiology ( l ) : "E. c o l i i s r e f e r r e d t o as the 'colon b a c i l l u s ' because 
i t i s the predominant f a c u l t a t i v e species i n the l a r g e bowel." In f a c t , 
we harbor s e v e r a l hundred d i f f e r e n t v a r i e t i e s of t h i s u s e f u l micro-organism. 
I t i s res p o n s i b l e f o r few i n f e c t i o n s but probably f o r more s c i e n t i f i c papers 
than any other l i v i n g organism. I f our time f e e l s c a l l e d upon to create new 

29/ Search, v o l . 6, No. 7, J t i l y 197^, p. 252, f u r n i s h e d by the Government 
of A u s t r a l i a . 

3 0 / Information f u r n i s h e d by the Government of B r a z i l on 18 August I 9 7 6 . 
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forms of l i v i n g c e l l s - forms that the,.-world Ijas presumably not seen since i t s 
onset - why choose a microbe that has cohabited, more or l e s s h a p p i l y , w i t h us 
f o r a very l o n g time^dndeed? The answer i s that we know so much more about 
E . c o l i than about anything e l s e , i n c l u d i n g o urselves. But i s t h i s a v a l i d 
answer? Take your time, study d i l i g e n t l y , and you w i l l e v e n t u a l l y l e a r n a -
great deal about organisms that cannot l i v e i n men or animals. There i s no 
hurr y , there i s no hurry whatever. 

... [A]nd who knows xihat i s r e a l l y being implanted i n t o the DNA of the 
plasmids which the b a c i l l u s v a i l continue m u l t i p l y i n g to the end of time?. 
And i t w i l l e v e n t u a l l y get i n t o human beings and animals despite, a l l the, 
precautions of containment. % a t i s i n s i d e w i l l be o u t s i d e . Here I am 
given the assurance that the work w i l l be done w i t h enfeebled lambda and w i t h 
mo d i f i e d , d e f e c t i v e E . c o l i s t r a i n s that cannot l i v e i n the i n t e s t i n e . But 
how about the exchange of gen e t i c m a t e r i a l i n the gut? How can we be sure what 
would happen ohce the l i t t l e beasts escaped from the. l a b o r a t o r y ? 

The worst i s that we s h a l l never know. B a c t e r i a and v i r u s e s have always 
formed a most e f f e c t i v e b i o l o g i c a l underground. The g u e r i l l a warfare through 
which they, act on higher forms of l i f e i s only i m p e r f e c t l y understood. By 
adding to t h i s arsenal f r e a k i s h forms o f l i f e - prokaryotes propagating " 
eukaryotic genes - we s h a l l be throwing a v e i l of n n c e r t a i n t i e s over the l i f e 
of coming generations. Have we the r i g h t to counteract, i r r e v e r s i b l y , the 
ev o l u t i o n a r y wisdom of m i l l i o n s of years, i n order t o s a t i s f y , t h e ambition . 
and the c u r i o s i t y of a few s c i e n t i s t s ? 

This world i s given to us on loan. We come and we go; and a f t e r a time 
we leave e a r t h and a i r and water to others who come a f t e r us. My, generation, 
or perhaps the one preceding mine, has been the f i r s t to engage, under the 
lead e r s h i p of the exact s c i e n c e s , i n a d e s t r u c t i v e c o l o n i a l warfa;ré aga i n s t 
nature. .The f u t u r e w i l l curse us f o r i t . " 3 l / 

As to recombinant DNA, the Government of I n d i a has voritten; 

• "No manipulative work to produce s t r a i n of b a c t e r i a which have d i f f e r e n t 
p r o p e r t i e s , governed by genetic mechanisms, has been c a r r i e d out i n I n d i a . 
This i s a h i g h l y c o n t r o v e r s i a l f i e l d to work w i t h because i n t h i s process one. 
may end up-with production of s t r a i n s whichmay ere ate problems both from: the p o i n t 
of view of i d e n t i f i c a t i o n as v/ell a,s'their v i r u l e n c e . There i s always a danger 
of such s t r a i n s going out of the l a b o r a t o r y to the p o p u l a t i o n and thereby 
c r e a t i n g a s i t u a t i o n where the exact e t i o l o g i c agent w i l l be d i f f i c u l t to be 
i d e n t i f i e d since-an organism w i l l have properties:which are very d i f f e r e n t from 
the parent s t r a i n . 

So, much manipulative work i n v o l v i n g the g e n e t i c a l l y c o n t r o l l e d behaviour 
of the organism should not be encouraged i n the l a b o r a t o r i e s where f a c i l i t i e s 
e x i s t f o r g e n e t i c study of b a c t e r i a . " 3 2 / 

¿ 1 / Science, v o l . I92, No. 424З, 4 June 1976, pp. 939-940. 

52/ Information f u r n i s h e d by the Government of I n d i a on 26 August 1976. 
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I I I . GUIDELBES Jilffi COFfROLS 

57. Th.e moratorium self-imposed b j s c i e n t i s t s i n 1974» r e f e r r e d to i n 
paragraph 15 above brought the e t h i c a l , and s o c i a l aspects of recombinant D M 
research under p u b l i c and p o l i t i c a l s c r u t i n y . Ihe p u b l i c debate, focussed almost 
t o t a l l y on the p o s s i b l e hazards of the escape of new forms of microorganisms, has 
been described as f o l l o w s г 

"The most urgent source of concern has been f o r the prospect of 
i n t r o d u c i n g p o t e n t i a l cancer-causing D M i n t o common b a c t e r i a . While i t i s 
recognized how s p e c u l a t i v e t h i s hazard i s , the general t e r r i t o r y i s so 
p o o r l y understood that no one can argue against the need f o r cautious 
l a b o r a t o r y procedures. 

"Viewed as a r a t h e r p u b l i c s o u l - s e a r c h i n g and s e l f - e d u c a t i o n , these 
d i s c u s s i o n s are i n v a l u a b l e . The main danger i s t h a t t e n t a t i v e questions w i l l 
be incorporated by some p o l i t i c a l imperative i n t o i r o n - c l a d r e g u l a t i o n s that 
w i l l be w i t h us l o n g a f t e r anyone has f o r g o t t e n why they were i n s t i t u t e d . 
One can a f t e r a l l r a i s e s i m i l a r questions about the widest range of human 
a c t i v i t i e s . " should i t be l a w f u l to keep domestic cats now that they are 
under s u s p i c i o n of ha r b o r i n g toxoplasmosis, and p o s s i b l y leukemia as w e l l ? 
The same kinds of questions that are asked of mi c r o b i o l o g y could be lodged 
against p l a n t breedings what p o s i t i v e assurance can there be against the 
next a r t i f i c i a l p o l l i n a t i o n producing the weed that w i l l r u i n the wheat crop 
a decade from now? Cl o s e r to home, should we f o r b i d i n t e r n a t i o n a l t r a v e l , 
given the c e r t a i n knov/ledge that our quarantine procedures are quite unable 
to h i n d e r the i m p o r t a t i o n of e x o t i c diseases? 

"For each of these cases, and many more, the apparently innocuous d o c t r i n e s 
'As l o n g as there i s any r i s k , don't do i t I' can only l e a d to a l o s s i n 
human v-zelfare. We must i n s t e a d make every f e a s i b l e e f f o r t to assess both the 
r i s k s and the b e n e f i t s of a given course of a c t i o n — o n l y then are we i n a 
p o s i t i o n to weigh the optimal balance. This i n no v/ay may deny the r i g h t s of 
i n d i v i d u a l s to make v o l u n t a r y d e c i s i o n s about t h e i r e3cposure to r i s k , even i f 
f o r p u b l i c b e n e f i t . But i n d i v i d u a l s can h a r d l y make the best p o l i c y about 
t h e i r ovra f u t u r e , including- t h e i r e:'pectations f o r v/hat medicine w i l l o f f e r 
f o r the i n f i r m i t i e s of t h e i r own l a t e r y e a r s , without expert assessment." 35/ 

38. The r e c o g n i t i o n of the need to examine the issues r e s u l t e d i n the convening of 
•an•international.conference at Asilomar, C a l i f o r n i a , i n February 1975. The 
r e s u l t s of the Conference have been summarized s 

"The most important conclusion of the Conference was that most vrork i n 
t h i s f i e l d should proceed, but w i t h appropriate safeguards. I t v/as f e l t , 
however, that there were c e r t a i n experiments which should not be c a r r i e d out 
under any e x i s t i n g c o n d i t i o n s of containment. Containment connotes 

: precautionary steps v/hich may be taken to confine the environmental spread of 
h y b r i d D M molecules. Three types of containment v/ere advocated: 

33/ Joshua Lederberg, "DM S p l i c i n g op. c i t . , pp. 7-8. 
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(i) Physical containment. This is achieved by laboratory discipline (no 
eating in the laboratory, wearing white coats, proper destruction of 
experimental materials, etc.) and laboratory design (negative-pressure rooms, 
the wearing of special clothes and gloves, shower f a c i l i t i e s , etc.).. 
( i i ) Biological containment. This involves the development of fail-safe vectors, 
for example host bacteria which could not persist outside the a r t i f i c i a l 
conditions available in the laboratory. This would reduce by many orders of 
magnitude the probability of their escape into the environment. ( i i i ) The 
training of personnel in safety precautions." 34/ 

59• Pollowing the Conference, action was taken in various countries to implement 
i t s conclusions. 

40. In the United States, a committee of the National Institute of Health (НШ) 
prepared draft guidelines for consideration by the sci e n t i f i c community. .The 
NIH guidelines were judged, however, by many scientists to be too lax. The 
Committee's problem was one of attempting to strike the delicate balance described 
by one writer : 

"On the one hand, i t was faced with mounting impatience among 
biological researchers to set rules that vrould allow research to begin. 
Had the committee postponed decision once again, or set rules that were 
indeed too restrictive, there are signs that the moratorium would have been 
flouted, and that the ubiquitous rumors of Saturday-night experiments would 
have rapidly turned out to be true. 

"On the other hand, the rules had to be, sufficiently tight to convince,, 
outsiders, particularly in Congress, that the s c i e n t i f i c community was 
doing a reasonably disinterested job of self-regulation. That task is the 
harder because of the committee's obvious vested interest. Of,its 15 voting 
members, a l l but the chairman are active biological researchers who may one ' 
day wish to use the technique, and at least three members ... aire personally 
involved in recombinant DM experiments of the limited type peiraitted by 
the Asilomar conference." 55/ 

41. In February 1976 a public hearing was held to review these draft guidelines. 
The hearing was reported upon as follows ; 

"The prime significance of the hearing was probably that i t created the 
fIrèt opportunity for people other than scientists to comment on the rationales 
and procedures developed within the scientific community for handling the 
.new technique. The reaction [to this public participation] was predominantly 
favorable." ¿6/ 

Jâ/ Search, vol. 6, No. 7, July 1975, P«252, furnished by the Govemment;pf 
Australia. ,, ... 

3^/' ' Nicholas Wade, "Eecombinant DNA: NIH sets s t r i c t rules ...", op. c i t . , . 
p.1176. 

56/ Nicholas Wade, "Recombinant DNA: guidelines debated at public hearing", 
Science, Vol. I 9 I , No. 4229, 27 February 1976, p. 854. 
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4 2 . In an e d i t o r i a l i n Science, another c o n s i d e r a t i o n , that of the s c i e n t i s t ' s 
r i g h t to freedom of enquiry was examined г 

"¥hat degree of r e s t r i c t i o n on the recombinant DÏÏA technique can 
reasonably be accepted without i n f r i n g i n g the r i g h t to f r e e i n q u i r y ? A 
suggestion that no such absolute r i g h t e x i s t s has been put forv/ard by 
Robert Sinsheimer of Calteoh. At the Asilomar conference, he noted i n a 
recent l e c t u r e to the Genetics S o c i e t y of M e r i c a , 'there was no sustained 
d i s c u s s i o n of a n c i l l a r y i ssues such as the absolute r i g h t of f r e e enquiry 
claimed quite v i g o r o u s l y by some of the p a r t i c i p a n t s .... To impose any 
l i m i t upon freedom of i n q u i r y i s e s p e c i a l l y b i t t e r f o r the s c i e n t i s t 
whose l i f e i s one of i n q u i r y : but science has become too potent. I t i s no 
longer enough to vave the f la.g of G a l i l e o . 

"Rights are not found i n nature.. Rights are conferred w i t h i n a human 
s o c i e t y and f o r each there i s expected a corresponding r e s p o n s i b i l i t y . . . . 
Would we v;ish to c l a i m the r i g h t of i n d i v i d u a l s c i e n t i s t s to be f r e e to 
create novel s e I f - p e r p e t u a t i n g organisms l i k e l y to spread about the planet 
i n an u n c o n t r o l l a b l e manner f o r b e t t e r or worse? I t h i n k not. This does 
not mean we cannot advance our science or that we must doubt i t s u l t i m a t e 
beneficence. I t simply means that we must be able to look at what we do 
i n a mature way .... 

" i t i s d i f f i c u l t f o r a s c i e n t i s t to conceive that there are c e r t a i n 
matters best l e f t unknovra, at l e a s t f o r a time. But science i s the major 
organ of i n q u i r y f o r a s o c i e t y and perhaps a s o c i e t y , l i k e an organism, must 
f o l l o w a developmental program i n which the genetic information i s revealed 
i n an o r d e r l y sequence .' " 3 7 / 

43* The d r a f t g u i d e l i n e s were subsequently r e w r i t t e n by the NIH Committee, and these 
then found acceptance by the s c i e n t i f i c community i n the United S t a t e s . They 
embody one of the e s s e n t i a l p r i n c i p l e s l a i d down at Asilomar - that v i r u s e s and 
b a c t e r i a used i n recombinant DNA experiments be g e n e t i c a l l y enfeebled types which 
cannot s u r v i v e outside of the l a b o r a t o r y . 

44«' These g u i d e l i n e s provide f o r various degrees of l a b o r a t o r y s e c u r i t y - a s c a l e , 
of f o u r l e v e l s of p h y s i c a l containment - r e l a t i n g to the p o t e n t i a l danger of the 
organism be i n g experimented upon. The highest s e c u r i t y category r e q u i r e s 
safeguards such as a i r - l o c k s , p r o t e c t i v e c l o t h i n g and showering on e x i t techniques 
used i n h a n d l i n g the most dangerous known pathogens. Some c r i t i c s contend that 
t h i s h i g h e s t l e v e l of s t r i n g e n c y i s incompatible w i t h a. u n i v e r s i t y atmosphere. 3§/ 

2 1 / Science, V o l . 190, No. 4216, 21 November 1975s p. ' 7 6 8 . 

38/ Nicholas Wade, "Recombinant DNA; NIH sets s t r i c t r u l e s op. c i t . , 
p. 1176-7. 
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45» The C o u n c i l of the A u s t r a l i a n Academy of Science e s t a b l i s h e d a Committee on 
Eecombinant D M Molecules as one of i t s Standing Committees. Among the Committee's 
tasks was the preparation of a set of g u i d e l i n e s f o r p h y s i c a l and b i o l o g i c a l 
containment procedures commensurate w i t h the r i s k s i n v o l v e d i n various c l a s s e s of 
experiments. In a d d i t i o n the Committee would c o l l e c t and disseminate information 
i n t h i s f i e l d , review research proposals and recommend under what c o n d i t i o n s , i f 
at a l l , these experiments be c a r r i e d out, and maintain l i a i s o n w i t h n a t i o n a l 
committees i n other c o u n t r i e s as w e l l as w i t h appropriate i n t e r n a t i o n a l 
o r g a n i z a t i o n s . I t was recommended that the membership of the Standing Committee ' 
inc l u d e b i o l o g i s t s not engaged d i r e c t l y i n the f i e l d under s c r u t i n y . 39/ 

4 6 . Recognizing the r i s k s and b e n e f i t s that might fl o w from t h i s type of res e a r c h , 
the Government of B r a z i l has pointed o u t : 

" I t i s e s s e n t i a l , ... that Governments ensure that such s t u d i e s and 
research are d i r e c t e d tov/ards u s e f u l g o a l s . An a l t e r n a t i v e course might be to 
en t r u s t the matter to exp e r t s , who would be i n s t r u c t e d to assess the problem, 
work out a research p o l i c y designed to make use of the a v a i l a b l e p o t e n t i a l 
(e .g. i n food technology or i n the attenuation of pathogenous 
micro-organisms, e t c . , ) and, above a l l , to dravj up general e t h i c a l and 
t e c h n i c o - s c i e n t i f i e r u l e s to guide a c t i v i t i e s i n t h i s f i e l d . 

'In viev/ of the importance and scope of the problem, research might be 
co-ordinated at the n a t i o n a l l e v e l . Adequate resources should be made 
a v a i l a b l e f o r c a r r y i n g out research and there should be p e r i o d i c and 
systematic e v a l u a t i o n of research a c t i v i t y . 

• 'Since e t h i c a l r u l e s must be developed f o r each p a r t i c u l a r case, i t might 
be p o s s i b l e to prepare s p e c i f i c g u i d e l i n e s to supplement the general r u l e s 
already i n e x i s t e n c e . " 40/ 

47' T h e Government of Burma has voiced the opinion t h a t "... [ A ] S they can cause 
danger to mankind, experiments on genetic manipulation of microbes should be 
c a r r i e d out under s t r i c t c o n t r o l s ..." 41/ 

48. In the Netherlands, a Committee co-sponsored by the Royal Academy of 
Sciences and Ar t s and the Health C o u n c i l has r e c e n t l y been e s t a b l i s h e d i n connexion 
w i t h research on DNA recombinants. ^ 2 / 

49' The Government of Nev/ Zealand has w r i t t e n , v/ith reference to adoption of 
c o n t r o l s , as f o l l o w s : 

"Most New Zealand m i c r o b i o l o g i s t s and molecular b i o l o g i s t s accept as 
gu i d e l i n e s the consensus of op i n i o n given by the Asilomar Conference i n 
February 1975. Both the Department of S c i e n t i f i c and I n d u s t r i a l Research and 
the Medical Research C o u n c i l have formed committees to consider and advise 
on any p r o j e c t s i n t h i s f i e l d . " 4,3/ 

39/ Information f u r n i s h e d by the Government of A u s t r a l i a on I6 August 19-7 .̂ • 

40/ Information f u r n i s h e d by the Government of B r a z i l on- 18 August 1976. 

41/ Information f u r n i s h e d by the Government of Burma' on 31 August 1976. 

42/ Information f u r n i s h e d on 22 June 1976 by the Secretary-General of the 
Raad van Advies Voor Het V/etenschapsbeleid. 

43/ Information f u r n i s h e d by the Government of Nev/ Zealand on 9 i ^ g u s t 1976. 
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5 0 . In the United ItLngdom a government working p a r t y recommended the establishment 
•of a Genetic I t o i p u l a t i o n Advisory Group to screen experiments c a r r i e d otit i n t h i s 
f i e l d and to advise on s a f e t y p r e c a u t i o n s . /It has been reported that " [ c j h i e f 
among the proposals from the v/orkihg p a r t y are that s p e c i a l .'disabled' organisms 
should be Created f o r such experiments and be made v/idely a v a i l a b l e . " 4 4 / I t was 
f u r t h e r reported that the Group recommended that, experiments i n genetic 
engineering should be encouraged "as an. e x c i t i n g and important new f i e l d of 
science t h a t o f f e r s great p o t e n t i a l b e n e f i t . " 43./ 

51 . The World Health Organization has been concerned w i t h the question of genetic 
manipulation f o r some time, and at i t s eighteenth annual session i n June I976 the 
Advisory Committee on Medical Research considered the question of developments 
r e l a t i n g to the problem of s a f e t y i n bhe ha n d l i n g of microorganisms and c e l l s 
employed i n research - of which recombinant DHA c o n s t i t u t e s a sub s e c t i o n . 46/ 

52. The group of i n t e r n a t i o n a l experts r e f e r r e d to i n paragraph 2 above 
recommended that c o n s i d e r a t i o n be given to the p o s s i b i l i t y of d r a f t i n g a 
D e c l a r a t i o n , on • human'i-'ights and s c i e n t i f i c and t e c h n o l o g i c a l developments. Among 
the t o p i c s recommended f o r i n c l u s i o n i n the D e c l a r a t i o n was the genetic 
manipulation of microbes. 47/ 

53• As demonstrated by a c t i o n taken by various i n t e r n a t i o n a l p r o f e s s i o n a l 
s o c i e t i e s , as w e l l as by the self-imposed moratorium on recombinant DNA research 
i n 1974j s c i e n t i s t s themselves have taken the i n i t i a t i v e f o r s e l f - r e g u l a t i o n . 
The bitemátional C o u n c i l of S c i e n t i f i c Unions, whose membership represents groups 
from 100 c o u n t r i e s , met at Schloss Laxenburg, A u s t r i a , i n September 1975 and 
formed an Ad Hoc Committee "to study and advise on the i m p l i c a t i o n s and p o t e n t i a l 
of research on recombinant DNA molecules ..." The Committee's'terms of reference 
are t 

"(a) To observe the development of p u b l i c opinions and governmental a c t i o n s 
i n r e l a t i o n to t h i s resea^rch. To serve as a support to n a t i o n a l 
s c i e n t i f i c groups i n t h e i r e f f o r t s to ensure the d r a f t i n g of 
appropriate g u i d e l i n e s f o r research i n t h i s area. This may i n i t i a l l y 
be l a r g e l y a 'watching b r i e f depending very much upon f u t u r e 

' developments i n i n d i v i d u a l c o u n t r i e s and areas. I t i s hoped that these 
developments w i l l provide favourable precedents, but i f not, there 
could be a need f o r s t r o n g and a u t h o r i t a t i v e r e p r e s e n t a t i o n a t the 
hig h e s t l e v e l p o s s i b l e . 

(b) To disseminate information by s 

( i ) emphasizing the importance of research on recom.binant DIÍA 
molecules I 

44/ " B r i t i s h Issues Tight Curbs on Genetic Tests", I n t e r n a t i o n a l Herald 
Tribune, 26 August I 9 7 6 . 

4 5 / Qpoted i n I b i d . 
46/ Information f u r n i s h e d by IffiO on 3 September 1976. 

47/ See E/CN.4/1199, para. 4 . 
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( i i ) s t r e s s i n g the need f o r such research to proceed under appropriate 
safeguards ; 

( i i i ) c o l l a t i n g and r e l a y i n g recommendations on s a f e t y measuresi 

( i v ) ensuring the xiorld-wide d i s p e r s a l of t e c h n i c a l d e t a i l s concerning 
a v a i l a b i l i t y and choice of organisms and m a t e r i a l s ; 

(c) To encourage the u n i v e r s a l a v a i l a b i l i t y of s t r a i n s . 

(d) To f o s t e r i n t e r n a t i o n a l s c i e n t i f i c exchange by personal v i s i t s , t r a i n i n g 
courses, symposia and workshops." 4 8 / 

54. S i r John Kendrew, Secretary-General of the C o u n c i l , s a i d that the Committee 
on Genetic Experimentation "would t r y to do i n t e m a t i o n a l l y what some governments 
aré doing alone - that i s , to see that such research i s conducted-safely and f o r 
the b e n e f i t , not the detriment, of mankind'-'. 49/ 

55' The I n t e r n a t i o n a l - A s s o c i a t i o n of M i c r o b i o l o g i c a l S o c i e t i e s has addressed i t s 
Member S o c i e t i e s . o n the hazards of genetic engineering and has w r i t t e n a s ' f o l l o w s 
w i t h r e s p e c t to c o n t r o l s ; 

"Genetic Engineering i s a j u s t i f i a b l e and p o t e n t i a l l y b e n e f i c i a l 
s c i e n t i f i c a c t i v i t y i f pursued under the rigorous safeguards e x e m p l i f i e d 
i n codes of p r a c t i c e . Such codes are p r o p e r l y the r e s p o n s i b i l i t y of the 
appropriate a u t h o r i t y i n the country concerned. They should be f l e x i b l e , 
and adaptable to a l l foreseeable circumstances, i n c l u d i n g those i n f i e l d s 
of m i c r o b i o l o g y (e.g. e c o l o g i c a l , - i n d u s t r i a l and a g r i c u l t u r a l ) not 
e x p l i c i t l y d e a l t w i t h i n the Ashby and the Asilomar r e p o r t s . They should 
be supplemented by f a c i l i t i e s f o r t r a i n i n g , and where necessary r e s t r a i n i n g , 
of personnel i n the s k i l l s of containment, w i t h emphasis on the need f o r 
adopting procedures adequate f o r the hazard of the p a r t i c u l a r organism and 
type of experiments to be undertaken. 

. " R i g i d s t a t u t o r y c o n t r o l of experimentation i s n e i t h e r d e s i r a b l e 
nor l i k e l y to be p r a c t i c a b l e . But the a u t h o r i t i e s concerned may f i n d i t 
necessary to e s t a b l i s h q u a l i t y c o n t r o l of both the competence of l a b o r a t o r y 

' s t a f f s in'containment, and the s u i t a b i l i t y of the equipmemt used f o r the 
purpose. 

" I f they can be devised f o r a given piece of work, b a c t e r i a l s t r a i n s and 
vectprs made unable to s u r v i v e i n n a t u r a l environments ('safe' or 'disarmed' 
s t r a i n s ) are p o t e n t i a l l y u s e f u l f o r decreasing hazards. However, i n view of 
the n a t u r a l prevalence of w i l d type a l l e l e s of any gene that can be mutated, 
and the many recombination mechanisms that might e l i m i n a t e d i s a m e d s t r a i n s , 
they should not n e c e s s a r i l y be r e l i e d upon to m i t i g a t e the r i g o u r s of 
programmes of containment proper f o r unsafe organisms." 30/ 

43/ I n t e r n a t i o n a l Union of B i o l o g i c a l Sciences Newsletter, Ho. 8, 
December 1975. 

49/ "Worldwide u n i t to keep eye on genetic research", I n t e r n a t i o n a l Herald 
Tribune, 16-17 October 1976, p. З. 

50/ "The hazards of genetic engineering", .Hews L e t t e r , April . . l 9 7 6 : , 
I n t e r n a t i o n a l A s s o c i a t i o n of M i c r o b i o l o g i c a l S o c i e t i e s , M a r s e i l l e s , pp. 2-3. 
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56. Assessment of the r i s k / b e n e f i t value of any type of research inay be d i f f i c u l t 
and c o n t r o v e r s i a l . VJhere hazards are merely c o n j e c t u r a l , h i g h s e c u r i t y precautions 
maybe burdensome,: as w e l l as u n n e c e s s a r i l y expensive. One a u t h o r i t y has w r i t t e n 
a l s o about the l i m i t e d e f f e c t i v e n e s s of r e g u l a t o r y sanctions,; . 

" [ A ] p a r t l y v o l u n t a r i s t i c approach v ; i l l not s a t i s f y a demand f o r 
absolute assurance that no f o o l i s h experiment i s ever attempted,; But (the 
h i s t o r y of human i n s t i t u t i o n s should s u f f i c e to show that Ш system of 
sanctions can have such a p e r f e c t outcome. The human,species i s c o n s t a n t l y 

' a r i d ' i n e v i t a b l y attended by contaminating and p a r a s i t i c microbes :— the person 
s u f f e r i n g from an e n t e r i c i n f e c t i o n who f a i l s t o I r a s h h i s hands, or the 
i n f l u e n z a v i c t i m who i n s i s t s on going to work i s beha,ving u n e t h i c a l l y , and .to 
the p e r i l of h i s . f e l l o w s . But we would s c a r c e l y invoke serious regulatory., 
sanctions i n preference to p u b l i c education, except where there i s an unusual 
p u b l i c r i s k , and some evidence that, an. e,nforced quarantine was l i k e l y to : 
y i e l d a p o s i t i v e g a i n . " ¿ 1 / 

57' Dealing v i t h the question of whether there should be "forbidden a r e a s " , i n the 
realm of b a s i c research, a r e p o r t of the American A s s o c i a t i o n f o r the Advancement^ 
of Science s t a t e s the f o l l o w i n g i n connexion w i t h experiments i n the area of 
genetic e n g i n e e r i n g ; 

"The suggested t h r e a t s , i n these matters, are not.so much to h e a l t h as to 
human i n t e g r i t y , d i g n i t y , and i n d i v i d u a l i t y . I t seems ; to us that we should 
be on the a l e r t f o r such p o s s i b l e t h r e a t s , but we see.no j u s t i f i c a t i o n , , a t 
the present tiine, f o r any attempt to impose r e s t r i c t i o n s on the freedom of 
such research i n g e n e t i c s . The dangers, i f they e x i s t , are remote and i n our 
opinion are decisively'outvieighed by the great b e n e f i t s that such research 
can b r i n g to mankind." ¿2/ 

58. hi a l e t t e r to Science a medical doctor has commented as f o l l o w s on the 
c o n t r o l s on recombinant DÏÏA r e s e a r c h ; 

" I t i s not s u r p r i s i n g , but i t i s r e g r e t t a b l e t h a t the groups that, 
entrusted themselves v/ith the f o r m u l a t i o n of .".'guidelines ' as v / e l l a s the 
s e v e r a l a d v i s o r y committees, c o n s i s t e d e x c l u s i v e l y , or,almost e x c l u s i v e l y , of 
advocates of t h i s form of genetic experimentation. V/hat seems to have been 
disregarded completely i s that we are d e a l i n g here much more w i t h an e t h i c a l 
problem than w i t h one i n public, h e a l t h , and that the p r i n c i p a l question to 
be ansv/ered i s v/hether v/e have the r i g h t to put an a d d i t i o n a l f e a r f u l load on 
generations that are not yet born. I use the a d j e c t i v e Î a d d i t i o n a l ' i n vievr 
of the unresolved ahd e q u a l l y f e a r f u l problem of the .disposal of n u c l e a r 
waste. Our time i s cursed v;ith the n e c e s s i t y f o r f e e b l e men, masquerading 
as e x p e r t s , to make enormously,far-reaching d e c i s i o n s . . Is there,anything 
more f a r - r e a c h i n g than the c r e a t i o n of nevi forms of l i f e ? 

51/ Joshua Lederberg, "DM S p l i c i n g ...", op^ c i t . , p. Э-

52/ S c i e n t i f i c Freedom and B e s p o n s i b i l i t y , American A s s o c i a t i o n f o r thé • 
Advancement of Science, V/ashingtCn E.G. 1975, p. 14. 

http://see.no
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"But beyond a l l this, there arises a general problem of the greatest 
significance, namely, the awesome i r r e v e r s i b i l i t y of what is being 
contemplated. You can stop s p l i t t i n g the atom; you can stop v i s i t i n g the 
moon ; you can stop using aerosols ; you may even decide not to k i l l entire 
populations by the use of a few bombs. But you cannot r e c a l l a new form of 
l i f e . Once you have constructed a viable E, c o l i c e l l carrying a plasmid 
ША into which a piece of eukaryotio ША has been spliced, i t w i l l survive 
you and your children and your children's children. An irreversible attack 
on the biospaere is something so unheard of, so unthinkable to previous 
generations, that I could only w i s h that mine had not been guilty of i t . 
The hybridization of Prometheus with Herostratus is bound to give e v i l 
results." ¿ 2 / 

¿2/ Erwin Chargaff, Science, v o l . 192, No. 424З, 4 June 1976, p. 939* 




