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The effect of dimethyl sulfoxide (DMSO) as the solvent for  20-methylcholanthrene (MC) on 
induced carcinogenesis  of the skin was investigated in male CBA x C57BL hybrid mice.  MC 
was used as a 0.25 and 0.570 solution in benzene or  DMSO and applied in a dose of 0.2 ml to 
the previously shaved skin of the in terscapular  region once a week until the end of the ex- 
per iment .  The following pa rame te r s  were determined:  the t ime of appearance  of the f i r s t  
papilloma and the f i rs t  carc inoma,  the mean latent period of development of the two types 
of tumor.  After application of a 0.2570 solution of MC in DMSO only a tendency toward the 
acce le ra t ion  of carc inogenesis  was observed,  but if the MC concentrat ion was doubled, the 
acce lera t ion  of carc inogenesis  became significant. 

Investigations have shown [2, 7, 8] that the choice of solvent of the carc inogen is an important  factor  
in chemical  carc inogenesis .  Dimethyl sulfoxide (DMSO), with its great  penetrat ing power, promotes  the 
absorpt ion of chemicals  dissolved in it by the skin [6]. However, the use of DMSO as the solvent for  c a r -  
cinogens in experiments  to study the induction of tumors  of the mucous membrane  of the re t robuccal  pouch 
in hamsters  [3, 4, 10] and of the skin in ra ts  [11] has been shown somet imes  to potentiate, somet imes  to 
inhibit carc inogenesis .  

Since the effect of DMSO as the solvent of the carcinogen applied to the skin of mice  has not hitherto 
been investigated, the effect of DMSO as the solvent for  20-methylcholanthrene (MC) on induced carc inogen-  
esis  of the skin was studied in mice. 

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 male CBA x C57BL hybrid mice weighing 20-22 g at the beginning 
of the experiment.  MC was used as 0.25 and 0.570 solutions in benzene or  DMSO, which were applied in a 
volume of 0.02 ml to the previously shaved skin of the in terscapular  region once a week until the end of the 
experiment.  The following pa rame te r s  were determined: the t ime of appearance of the f i r s t  papilloma and 
of the f i rs t  carc inoma,  the mean latent period of development of each type of tumor,  and the mean number  
of papil lomas pe r  mouse.  

The mice of group 1 were treated with a 0.2570 solution of MC in DMSO, and those of group 2 (control 
to group 1) with a 0.2570 solution of MC in benzene. The mice of group 3 were t reated with a 0.570 solution 
of MC in DMSO, and those of group 4 (control to group 3) with the same concentra t ion of MC in benzene. 

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

The resul ts  given in Table 1 show that the f i rs t  papilloma in the animals of group 1 was discovered 
3 weeks ear l ie r ,  and the f i rs t  ca rc inoma one week ea r l i e r  than in the corresponding control  group (2). The 
mean latent period was 0.8 week less  for  the papillomas and 0.4 week l e s s  for the carc inomas ,  but these 
differences are  not s tat is t ical ly significant. In group 3, with twice the MC concentration,  the appearance 
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T A B L E  1. Effec t  of MC D i s s o l v e d  in Dime thy l  Sulfoxide and Ben-  
zene  (0.25 and 0.5% so lu t ions )  on C a r c i n o g e n e s i s  of the  S k i n i n M i c e  
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] A p p l i c a t i q n  o f  0 .02  49 10 16 ,0+0 .31  - - 0 , 8  ~ 2 3 , 0 •  - -0 ,4  
ml 0.259 MC solution P < 0. ~ P < 0.5 
in DMSO once a week 

2 ThMe~ame but benzene 39 13 16,8-t-0,34 I '9 23,4~0,33 
3 A p p l i c a t i o n o f 0 . 0 2  44 ]0 1 4 , 1 _ 0 , 2 8  - - l , 0  , 2 1 , 2 •  - - 1 , 0  

ml 0.5%soln. of MC P<0. P<0. o5: 
in DMSO once a week o 

4 Thesame but with 4a t l  1 5 , 1 ~ 0 , 3 4  ~C 2 2 , 2 •  
MC in benzene [ 

of the f i r s t  p a p i l l o m a  and the  f i r s t  c a r c i n o m a  was  o b s e r v e d  1 week  s o o n e r  and the  m e a n  l a t e n t  p e r i o d  was  
s i g n i f i c a n t l y  s h o r t e r  (also by 1 week)  f o r  bo th  p a p i l l o m a s  and c a r c i n o m a s .  No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  
found in the  m e a n  n u m b e r  of p a p i l l o m a s  p e r  m o u s e  b e t w e e n  the c o n t r o l  and e x p e r i m e n t a l  g r o u p s .  

A f t e r  a p p l i c a t i o n  of a 0.25% s o l u t i o n  of MC in DMSO t h e r e  was  thus  only a t e n d e n c y  fo r  c a r c i n o g e n e -  
s i s  to be s p e e d e d  up, but  a twofold  i n c r e a s e  in the MC c o n c e n t r a t i o n  was  a c c o m p a n i e d  by  a m o r e  de f in i t e  
a c c e l e r a t i o n  of c a r c i n o g e n e s i s .  The a c c e l e r a t i n g  a c t i o n  of DMSO on cu t aneous  c a r c i n o g e n e s i s  in  th is  ex -  
p e r i m e n t  can  be  e x p l a i n e d  by the i n c r e a s e  in the  e f f ec t i ve  dose  of  the  c a r c i n o g e n  r e s u l t i n g  f r o m  i t s  m o r e  
r a p i d  p e n e t r a t i o n  t h rough  the  s t r a t u m  c o r n e u m  of the  sk in  and a l s o  by  the fact ,  d e m o n s t r a t e d  r e c e n t l y  [5], 
tha t  DMSO i n c r e a s e s  the up take  of r a d i o a c t i v e  t h y m i d i n e  in  t i s s u e  c u l t u r e ,  f o r  t i s s u e s  wi th  i n c r e a s e d  DNA 
s y n t h e s i s  a r e  known to be  m o r e  s e n s i t i v e  to the a c t i o n  of c a r c i n o g e n s  [1, 9]. 

i. 

LITERATURE CITED 

O. S. F r a n k f u r t ,  The Li fe  Cyc le  of  C a r c i n o g e n e s i s ,  A u t h o r ' s  A b s t r a c t  of  D o c t o r a l  D i s s e r t a t i o n ,  M o s -  
cow (1969). 
F.  G. Bock,  Nat. C a n c e r  Ins t .  Monogr . ,  1._00, 361 (1963). 2~ 

3. S. Dacchi  e t  a l . ,  C a n c e r  Res . ,  2"/, 1183 (1967). 
4. R . P .  E lzay ,  A r c h .  Pa th . ,  8_.~3, 293 (1967). 
5. J . C .  E n g e l b r e c h t  et a l . ,  J .  Nat. C a n c e r  Ins t . ,  4_88, 1647 (1972). 
6. C . D .  Leake ,  Sc ience ,  152, 1646 (1966). 
7. A. Lou i s  et  a l . ,  C a n c e r  Res . ,  8, 231 (1948). 
8. E . B .  R iska ,  Ac t a  Path .  M i c r o b i o l .  Scand. ,  114, 1 (1956). 
9. A . C .  Ri tch ie ,  Canad .  C a n c e r  Conf. ,  6, 176 (1966). 

10. G. Shk l a r  e t  a l . ,  A r c h .  Pa th . ,  8__77, 637 (1969). 
11. F.  Stenb~ck,  Ann. Med.  Exp.  Fenn . ,  48, 63 (1970). 

168 


