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C A R C I N O G E N E S I S  I N D U C E D  BY P O L Y C Y C L I C  

A R O M A T I C  H Y D R O C A R B O N S  IN M A L E  A N D  
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Sex differences were found in the development of skin tumors  induced by 3-methylch01anthrene 
and benz(a)pyrene in (CBA • C57/BL)F 1 mice .  Maleswere  more  susceptible to the induction of 
skin tumors  than females.  
KEY WORDS: carc inogenes is ;  3-methylcholanthrene;  benz(a)pyrene; sex differences.  

Sex differences in the s ta t is t ics  of malignant neoplasms have been found in both clinical and experimental  
studies [4l. Excluding the reproduct ive  organs,  cancer  is found much more  frequently among men than among 
women. This applies to malignant neoplasms of the liver,  lungs, stomach, rec tum,  pancreas ,  ur inary  bladder, 
skin, etc. The exceptions are  carc inoma of the thyroid gland and melanoma, which a re  more common in wo- 
men. 

Experimental  findings also confi rm the presence  of sex differences in the development of both spontane- 
ous tumors  and tumors  inducedby chemical  carcinogens in hams te r s ,  ra t s ,  and mice. There  is comparat ively  
li t t le information in the l i te ra ture  on the effect of the sex of experimental  animals on the development of cuta- 
neous chemical ly  induced carc inogenesis .  For  instance, according to Bates [1], male mice a re  more suscepti-  
ble to the carcinogenic action of 7,12-dimethylbenzanthracene than females.  A similar  fact has been observed 

�9 by other workers  studying hams te r s  [3] and ra t s  [2] following subcutaneous injection of 3-methylcholanthrene.  

The object of this investigation was to study whether sex differences occur  in the frequency of skin tu- 
mors  induced by polycyclic a romat ic  hydrocarbons  (PAH) in hybrid (CBA • C57/BL) mice .  

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

Mice aged 2 months were used. The carcinogens  were 3-methylcholanthrene (3-MC) in 0.5~ solution in 
benzene and benz(a)pyrene (BP) in a 0.6~ solution in benzene. In the experiments of se r ies  I 3-MC was applied 
to a previously shaved a rea  of skin in the interscapular  region in a dose of 0.02 ml daily until the appearance 
of malignant tumors .  In the experiments  of se r ies  II 3-MC was applied once in the same dose followed 2 weeks 
later by applications of a 1% solution of croton oil in benzene once a week in a dose of 0.02 ml until the 20th 
week of the experiment.  In ser ies  III BP was applied in a dose of 0.02 ml weekly until the 24th week of the ex- 
periment.  The following pa ramete r s  were determined:  The t ime of appearance of the f i rs t  papilloma and the 
f i rs t  carc inoma,  the mean latent period of their delopment, the mean number of papillomas per mouse  until the 
t ime of appearance of the f i rs t  carc inoma,  the percentage of mice with papillomas in the 20th week, and the 
percentage of mice with ca rc inomas  in the 24th week. Statistical analysis  was ca r r i ed  out by Student's method. 
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T A B L E  I .  
(CBA x C 5 7 / B L ) F  i M i c e  

Numbe~ and Time of appearance, Series weeks 
No. sex of mice . of first of first 

papilloma carcinoma 

4 13 
7 19 

10 

Ill 

Cu taneous  C a r c i n o g e n e s i s  Induced  by 3 -MC and B19 in M a l e  and F e m a l e  

10 
9 

15 
20 
21 

48d d 
499 Q 
34d d 

Mean latent period of 
, development, weeks 

of papil- of earci- 
I lomas nomas 

469 Q 
50d d 
459 9 

Legend .  - )  No c a r c i n o m a s  p r e s e n t .  

12,4+0,52 
14,8• 
I4,1+0,73 

Mean nurn-] % of mice with 
her of pap- I 
iliomas pet I papillomas carcinomas 
mouse 5y"the 20th [by-the 24th 

[ [ week [week 

I5,4+0,78 
16,0~0,31 
20,0+-0,37 

21,1~0,37 
22,7~0,26 

22,8-"0,34 
24,5~0,37 

4,75--~0,31 
3,71+0,20 
1,9t+0,22 
1,20+0,08 
5,00~-0,33 
2,61~0,15 

100 1 lO0 1 O0 80 
50~ 7,3 
43~7.2 

i O0" 8(: -+- 5,8 
76 43--+7,2 

E X 1 9 E R I M E N T A  L R E S U L T S  

The r e s u l t s  a r e  g iven  in T a b l e  1. They  show tha t  in the  e x p e r i m e n t s  of s e r i e s  I the  m e a n  l a t en t  p e r i o d  
of  d e v e l o p m e n t  of  p a p i l l o m a s  in the  m a l e s  was  2.4 w e e k s  s h o r t e r  (19 < 0.001) and of m a l i g n a n t  t u m o r s  1.6 
w e e k s  s h o r t e r  (19 < 0.001); t he  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  was  g r e a t e r  by 1 (P < 0.01). 

In s e r i e s  II in the  e x p e r i m e n t s  to s tudy  c o c a r c i n o g e n e s i s  t h e r e  was  a t e n d e n c y  for  p a p i l l o m a  d e v e l o p m e n t  
in the m a l e s  to  be m o r e  r a p i d ,  and  the  d i f f e r e n c e  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  was  s i gn i f i c an t  
(P < 0.01). 

In s e r i e s  III  the  m e a n  l a t en t  p e r i o d  of d e v e l o p m e n t  of p a p i l l o m a s  a l s o  was  s h o r t e r  by 4 w e e k s  in the  m a l e s  
(19 < 0.001), fo r  c a r c i n o m a s  it was  1.7 w e e k s  s h o r t e r  (19 < 0.001), and 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  
was  h i g h e r  by 2.4 (P < 0.001); the  n u m b e r  of m i c e  with c a r c i n o m a s  was  37% h i g h e r  than  the n u m b e r  of  f emales  
(19 < 0.001).  The  r e s u l t s  thus  po in t  to the  e x i s t e n c e  of sex  d i f f e r e n c e s  in the  d e v e l o p m e n t  of  sk in  t u m o r s  in-  
duced  by 19AH in m i c e :  In t h i s  c a s e  a l s o  m a l e s  p r o v e d  to  be m o r e  s u s c e p t i b l e  to the  induc t ion  of  sk in  t u m o r s  

by c h e m i c a l  c a r c i n o g e n s .  
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