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Cobalt in a dose of 10 #g, which st imulates the production of endogenous erythropoietin,  
act ivates  the development of skin tumors  induced in mice by 20-methylcholanthrene.  Co- 
balt in a dose of 100 #g had no appreciable effect on cutaneous carcinogenesis .  

The effect of cobalt oi~ induced cutaneous carcinogenesis  has been studied by Kasirsky [7] and by 
Thompson and Gautieri [13], who demonstra ted its inhibitory action on the development of skin tumors  in- 
duced by 20-methylcholanthrene in mice.  Cobalt is known to stimulate the production of endogenous e ry th ro -  
poietin [4-6],which, as  has recent ly  been shown, is a nonspecific growth factor  for malignant cells both in 
vivo [2, 8, 11] and in vi t ro  [9, 10]. 

It was therefore  decided to investigate whether the action of cobalt as a s t imulator  of endogenous 
erythropoiet in  production could be differentiated f rom the action of cobalt as an inhibitor of cutaneous c a r -  
cinogenesis ,  as shown by Kasirsky [7]. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on female CBA • C57B1 mice weighing 20-22 g. A 0.5% solut ion of 20- 
methylcholanthrene (20-MC) in benzene was applied in a volume of 0.02 ml to a previously shaved a rea  of 
skin in the in terscapular  region once a week until the end of the experiment.  

The mice of group 1 (70 animals) received an intraperi toneal  injection of 10 pg  cobalt (CoC12 �9 6H20 ) 
in 0.1 ml physiological  saline twice a week for  8 weeks. The mice of group 2 (72 animals) were  kept under 
s imi la r  conditions but the dose of cobalt was increased  tenfold. The f i rs t  injection of cobalt coincided with 
the t ime of application of the carcinogen,  the second was made on the 3rd day thereafter .  The mice of group 
3 (70 animals) acted as the control  and they received an injection of 0.1 ml physiological saline under the 
same conditions. 

The following indices were studied: the time of appearance of the f i rs t  papillomas and the f i rs t  c a r -  
cinomas,  and the mean latent period of development of the papil lomas and malignant tumors .  

E X P E R I M E N T A L  R E S U L T S  

The f irs t  papil lomas appeared 8 weeks and the f i rs t  ca rc inomas  17 weeks af ter  the beginning of the 
exper iment  in the mice of group 1, af ter  the 8th and 16th weeks respect ively in the mice of group 2, and 
after  10 and 17 weeks respect ively in the mice of group 3 (control). In  both experimental  groups the ap- 
pearance  of the f i r s t  papil lomas was thus acce lera ted  by 2 weeks. So far  as the time of appearance of the 
f i rs t  ca rc inomas  is concerned,  slight acce lera t ion  (by 1 week) was observed only in the animals of group 2. 

The mean latent period of appearance of papil lomas in the mice of group 1 was 13.6 ~-0.29 weeks, in 
the mice of group 2 (tenfold increase  in the dose of cobalt) it was 14.6 • weeks, and in the cont ro lgroup 
15.0 ~-0.21 weeks, i .e. ,  injection of cobalt in a dose of 10 #g shortened the mean latent period of appearance 

Labora tory  of Carcinogens,  Institute of Nutrition, Academy of Medical Sciences of the USSR, Moscow. 
(Presented by Academician of the Academy of Medical Sciences of the USSR N. A. Fedorov.) Translated 
f rom Byulleten' tEksperimental 'noi Biologii i Meditsiny, Vol. 75, No. 2, pp. 73-75, February ,  1973. Original 
ar t ic le  submitted May 24, 1972. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available [rom the publisher for $15.00. 

168 



of the pap i l lomas  by 1.14 weeks  (P< 0.001), whe reas  in the an imals  of group 2 the la tent  per iod  was sho r t -  
ened by only 0.4 week, which is  not s ta t i s t i ca l ly  signif icant .  

The mean  la tent  pe r iod  of appea rance  of c a r c i n o m a s  in the mice  of group 1 was 21.7 • weeks ,  
in group 2, 24.1 • weeks,  and in the contro l  group 23.6 •  weeks.  The di f ference  obse rved  by c o m -  
par ing the indices  for  the an ima l s  of group 1 and the control  group was 1.9 weeks (P < 0.001), whereas  in 
the mice  of group 2 the re  was actual ly a sl ight i n c r e a s e  of 0.5 week in the mean la tent  per iod,  although this 
d i f ference  is  not s t a t i s t i ca l ly  s ignif icant .  

Only when in jec ted  in a dose of 10 #g  was cobalt  thus found to have a definite s t imulant  act ion on 
cutaneous ca rc inogenes i s  in mice ,  and a tenfold i nc r ea se  in the dose of cobalt  had no apprec iab le  effect .  
The d i f fe rences  in the ef fec ts  of different  doses  of cobalt  on induction of t umors  mus t  probably  be explained 
by d i f fe rences  in the i r  m e c h a n i s m  of act ion.  Many w o r k e r s  studying the action of cobalt  have obse rv ed  a 
d is turbance  of ox ido- reduct ion  p r o c e s s e s  in the body. The r e su l t s  of a study of the effect  of cobalt  on en-  
zyme s y s t e m s  par t ic ipa t ing  in oxido- reduct ion  showed that cobal t  inhibits the act ivi ty  of succinate  oxidase,  
choline, cy toch rome  oxidase,  and ca t a l a se  [1, 12, 14]. Depress ion  of r e sp i r a t i on  and oxidative phosphory la -  
tion in s e v e r a l  t i s s ue s  by cobal t  was d i scovered  by Yas t r ebov  [3] in his invest igat ions,  and with an i n c r e a s e  
in the concent ra t ion  of cobal t  this  effect  was  intensif ied.  It t he re fo re  s e e m s  l ikely that a smal l  dose of co-  
bal t  (10 #g),  by i ts  ind i rec t  action as  a s t imu la to r  of product ion of endogenous e ry thropoie t in ,  may  fac i l i ta te  
the development  of pap i l lomas  and c a r c i n o m a s  whereas  a l a rge  dose (100 #g) affects  metabol ic  p r o c e s s e s  in 
the t i s sue s  without fac i l i ta t ing  the development  of cutaneous ca rc inogenes i s  o r  behavingantagonis t ica l ly  to 
the action of the i n c r e a s e d  level  of e ry thropoie t in .  
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