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poly C, like that of endotoxins, is enhanced when the 
mice are pretreated with lead acetate; poly I. poly C and 
cndotoxin cross-protect against death when animals are 
challenged with homologous or heterologous substance; 
and poly I. poly C, like endotoxin, can provoke the local 
Schwartzmann phenomenon. Our results indicate that 
poly I. poly C further resembles endotoxins in that it is 
pyrogenic and causes a rapid and short-lived elevation in 
circulating interferon titre. These properties are depen
dent on its double-strandedness. 

Lederle Laboratories Division, 
American Cyanamid Company, 
Pearl River, New York 10965. 

lteceived Jlfay 27, 1969. 

H. L. LINDSAY 
P. w. TROWN 
J. BRANDT 
M. FORBES 

1 Field, A. K., Tytcli, A. A., Lampson, G. P., and Hilleman, M. lt., !'roe. US 
Nat. Acad. Sci., SS, 1004 (1967). 

'Youngner, J. S., and Hallum, J. V., Virology, 35, 177 (1068). 
3 \Yylie, D. W., and Todd, J. P., Quart. J. Year Book Pharm., 21, 240 

(1948). 
'Poslic, B., DcAngelis, C., Brcinig, M. K. , and Ho, M. , Proc. Soc. Exp. Biol. 

Med., 125, 89 (1967). 
' Youniiner, J. S., and St inehrin!(, W. 8., Nature, 208, 456 (196:,). 
'Siegert, R., Shu, H . L. , and Kohlhagc, H ., Life Sci., 6, 615 (1967). 
'Merii:an, T. C., and Rcgclson, W., New Engl . J. Med., 277, 1283 (1967). 
• Absher, JII., and Stincbring, W. R. (sec preceding article). 

Embryotoxic Effect of Poly I . Poly C 
l'oLYRIBOINOSINIC : POLYRIBOCYTIDYLIC acid (poly I. 
poly C), a synthetic double stranded RNA, is an effective 
inducer of interferon 1 • Recently, poly I. poly Chas shown 
activity against herpotic kcratitis in rabbits2 •3 and other 
viral infections and against both viral and non-viral 
tumours in mice•-7 and rats (R.H. Adamson, unpublished). 
Although the antiviral activity of poly I. poly C is probably 
due to induction or release of interferon, the mechanism 
of antiturnour activity is not known. Among possible 
mechanisms arc: ( 1) its ability t,o induce interferon; 
(2) its ability to enhance immunological responsiveness; 
01· (3) to act as a synthetic messenger. If poly I.poly C 
acts via any of these mechanisms and, in particular, the 
latter two, it is probable that the compound also affects 
another rapidly growing tissue, the embryo. An addi
tional reason for testing possible effects of poly I. poly C 
on the embryo is that recently reported effects on human 
respiratory viruses• suggest the possibility of a widespread 
clinical trial of this agent if other toxicological studies 
presently under way are not mitigating'. 

Virgin New Zealand white does were mated with proven 
hucks of the same breed and maintained with Purina 
rabbit chow and water ad libitum. Poly I.poly C was 
obtained from the Cancer Chemotherapy National Service 
Center oft,hc National Cancer Institute . Two preparations 
of poly I. poly C were used in these experiments; the 
first preparation contained 10 mg of poly I.poly C in 
10·8 ml. of 0·01 M buffered phosphate in 0·l M KC] and 
l he second preparation contained 10 mg in l 0 ml. of 
pl1ysiological saline. No difference was noted in the 
(:mbryotoxic effects of these two preparations. Poly I . 
poly C was injected subcutaneously in a small portion of 
tile shaved right side of the rabbit at 1 or 2 mg/kg on day8 
8 and 9 or days 11 and 12 of pregnancy. These doses aro 
equ ivalent to or less than the systemic doses used to 
protect against experimental viral infections 2 • 9 and corre
:S}ltmd to one-fifth to one-tenth of t he doses used for 
optimal antitnmour activity in mice and rats on an mg/kg 
basis','· 8

• Control rabbits were injected with volumes 
of saline equivalent to the volumes used for poly I. poly C-

NATURE, VOL. 223, AUGUST 16. 1969 

treated rabbits. On the 28th day of pregnancy each doc 
was killed by intravenous injection of an overdose of 
sodiwn peutobarbital. The uterus was exposed, carefully 
opened, and the number of implantations, resorptions 
and foetuses was recorded. The viable foetuses were 
examined for external and internal gross abnormalities. 

As can be seen from Table 1, poly I. poly C produced 
100 per cent resorptions when given subcutaneously at 
the dose level of 2 mg/kg on days 8 and 9 of pregnancy. 
An ernbryotoxic effect was also evident when a dose of 
I mg/kg was used on days 8 and 9 or days 11 and 12. This 
treatment caused 80 per cent resorptions in the former 
case a nd 61 per cent of the implantations ceased to develop 
in the latter. Three animals out of twenty-six with gross 
malformations were a.!so seen at the 1 mg/kg dose. In 
contrast to these results, only 7 per cent resorptions were 
seen in saline-treated animals, the normal rate of resorp
tion in our colony. Also, two grossly malformed foetuses 
were seen among seventy-eight foetuses in the control 
group. Thus although poly I. poly C appears to be 
extremely embryotoxic in terminating pregnancy, the 
compound does not have high teratogenic properties at 
these doses in the rabbit in our experimental conditions. 

Tahlc 1. EMDRYOTOXIO AC'rIVITY OF POLY I. POLY C IN THI! NEW ZEALAND 
WHITE RABBIT 

Days of 
Treatment pregnancy 

(subcutaneous) treated 
Saline 8 and 9 
Poly I . poly C 

I mg/kg 8 and 9 
1 mg/l<g 11 and 12 
2 mg/kg 8 and 9 

No. Total No. No. of 
of of implan- resorp· 

cloes tations tions 
12 84 6 (7 %) 

7 
5 
4 

55 
39 
31 

44 (80%) 
24 (61%) 
31 (100%) 

No. of 
normal 
foetW!es 

76 

9 
14 

0 

No. of 
malformed 

foetuses 
2 

2 
1 
0 

Until the nature and species specificity of tho embryo
toxic effect of poly I. poly C are clarified, this compound 
should not therefore be used in women of child-bearing 
age. The results indicate that the mechanism of this 
marked embryotoxic effect is of fundamental importance. 
If p oly I . poly C is cmbryotoxic by virtue of interferon 
induction, then rubella and other viruses may exert their 
known cmbryotoxic effects by this mechanism. If enhance
ment of immunological responsiveness by poly I. poly C 
is responsible for the termination of pregnancy, this 
compound may be of use in the treatment of choriocar
cinoma. The possibility also exists that poly I. poly C or 
related agents may be of value in population control. 
A study of the embryotoxic mechanism of poly I. poly C 
and the effects of related polyaniorn:; is under investigation. 
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