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An inc rease  in the content of fo l l i c le - s t imula t ing  and luteinizing ho rmones  in the pi tui tary 
and of 17-ke tos te ro ids  in the ur ine  was  found in expe r imen t s  on r a t s  and guinea pigs during 
the expe r imen ta l  reproduct ion  of t u m o r s  of the t e s t i s b y  in t ra tes t i eu la r  inject ions of dimethyl-  
benzanthracene ,  methylcholanthrene ,  and emuls ions  of zinc sulfate and copper  sulfate.  Against  
the background of an excess  of gonadotropins  and androgens in the animal  (in cases  of c r y p -  
to rch id i sm,  admin i s t r a t ionof  t e s to s t e rone  propionate) exposure  to the carc inogens  led to the 
m o r e  frequent  development  of t u m o r s  of the t e s t i s .  

A definite ro le  of ho rmones  in the genes is  of t u m o r s  of the t e s t i s  has  been  st ipulated [1, 2, 5, 6, 8], 
but the dynamics  of the gonadotropin and androgen leve ls  during the development  of t e s t i cu la r  t umor s  have 
not been  invest igated.  

The p re sen t  invest igat ion was c a r r i e d  out for  this purpose .  

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

E x p e r i m e n t s  we re  c a r r i e d  out on 97 sexual ly ma tu r e  noninbred r a t s  and 94 guinea pigs. The exper i -  
menta l  an imals  r ece ived  a single in t r a t e s t i cu la r  inject ion of d imethylbenzanthracene (DMBA), methylchol-  
anthrene (MC), as t r ingent  emuls ions  of zinc and copper  sulfates ,  and also these emuls ions  af ter  the opera -  
t ive product ion of c ryp t o r ch i d i s m  or in conjunction with inject ions of t e s tos t e rone  propionate.  The number  
of an imals  and the exper imen ta l  conditions are  shown in Table 1. The ca rc inogens  and as t r ingent  emuls ions  
were  injected into the r ight  t e s t i s  a f ter  su rg ica l  ex te r io r iza t ion .  A 1% solution of t e s tos t e rone  propionate 
(0.02 ml) was  injected subcutaneously once eve ry  two weeks .  Cryp to rch id i sm was produced by the usual  
method [3]. The t u m o r s  we re  invest igated morphologica l ly .  The content of gonadotropic hormones  in the 
p i tu i tary  and of total  17-ke tos te ro ids  inthe ur ine  was  de te rmined  at in terva ls  [10]. A homogenate  of the 
p i tu i ta ry  gland of the expe r imen ta l  animal  in physiological  saline was injected subcutaneously into infantile 
ma le  mice  in a dose of 0.2 ml  daily for  th ree  days.  The mice  were  sacr i f iced  72 h af ter  the beginning of 
the inject ions,  and the t e s t e s  with the p r o s t r a t e  and semina l  ves i c l e s  we re  weighed. The content of fol l ic le-  
s t imulat ing hormone  (FSH) was es t imated  f r o m  the inc rease  in weight of the t e s t e s  [4], while the content of 
luteinizing hormone  (LH) was  es t imated  f r o m  the inc rease  in weight of the seminal  ves ic les  and p r o s t r a t e  
of the mice  [3, 7, 9]. 

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

A single injection of the ca rc inogens  and as t r ingent  emuls ions  into the t es t i s  usual ly led to atrophy 
and deformat ion  of the gland, while in some animals  p ro l i fe ra t ive  changes and t umor s  developed. When 
DMBA was given, p ro l i fe ra t ion  of the spermatogenic  epi thel ium was  obse rved  in five of the 25 (20%) ra t s ,  
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TABLE 1. Content of Gonadotropins in Pituitary and of Total Neutral  17-Keto-  
s t ero ids  in Urine of An imal s  with Tumors  in the Tes t i s  (M =~ m) 

Experimental  condit ions 

2.5 mg DMBA in 0.5 ml apricot oil 

2.5 mg MC in 0.05 ml apricot oil 

10% sol. o f  ZnSO 4 in 1.5% sol. formalin 
and apricot oil (0 .05 ml) 

5% sol. o f  CuSO 4 in 1.5% sol. formalin 
and apricot oil (0 .05  ml)  

Cry ptorchidism 

10% sol. ZnSO 4 in 1.5% formalin sol. 
and oil (0 .05 ml) 

5% sol. CuSO 4 in 1.5% sol. formalin and 
oil (0.05 ml) and testosterone 
propionate 

5% sol. o f  CuSO4 in 1.5% sol. o f  formalin 
and oil (0.05 rot) and cryptorchidism 

Intact 

Number  
of  animals 

in ex- with 
periment tumors 

25 rats 3 ( 2 % )  i 

40 ~ 2 (5%) 

21 guinea 8 ( 3 8 ~ )  
pig 

20 gumea 5 (25%)* 
pigs 

2~ rats I 

14zuinea I 3(21,4%) 
ptgs I 

18 >> 1 

H ~ 3 (27,2%)l 

Io rats 
10 auine: 

pigs 

I 
Content  O f LH in  [ 
pituitary (increase I FSH (increase 
in weight  o f  pro- [ in weight  o f  
;tate and sere nap ! tests, in mg)  
Cesicles, in mg) 

I8,7-E 1,18 

I 3 , 3 •  19 

1 3 , 7 3 ~ 0 , 0 1 3  

i 3 , 6 3 ~ 0 , 0 4 2  

16 

1 7 •  

14,2 

15,5_+0,4 

5 , 8 2 ~ 0 , 0 2  

9 , 7 7 •  

96 ,67 •  

9 9 •  

8 3 , 5 •  

8~, I7_+_4.5 

74 

~0; "-8 ,24 

95 

1.30==9,2! 

35 ,28~5 ,24  

43 ,07•  15,93 

Content  of  total 
17-ketoateroids 
in urine (in 
mg/day)  

0,044 • 0,004 

0,055 • 0,012 

0,113 • 0,009 

0,177 "- 0,01 

0,049 

0,23I • 0,06 

0,~9 "- 0,028 

0,245~+0,05 

0 , 0 2 4 •  
0,13"-0 ,035 

* Only prol i ferat ion changes  observed  in the t e s t i s .  

whi le  tumors  ( teratoma and sarcoma)  w e r e  found in three (12%) animals .  Injection of MC caused pro l i f era-  
t ion in s even  of the 40 (17.5%) exper imenta l  rats ,  while  tumors  ( teratoma and sarcoma)  developed in two 
an imal s .  After inject ion of the astr ingent  emul s ion  of z inc sulfate,  prol i ferat ion of the spermatogen ic  and 
interst i t ia l  ce l l s  took place in eight of 21 (38%) guinea pigs,  while  after inject ion of copper sulfate e mul s ion  
these  changes  developed in five of the 20 (25%) guinea pigs.  No tumors  were  found after injection of the 
astr ingent  e m u l s i o n s .  

In the animals  with p r e c a n c e r o u s  and cancerous  changes  in the t e s t i s  there  was  some increase  in the 
content of gonadotropic h o r m o n e s  (FSH and LH) in the pituitary and of total 17 -ke tos tero ids  in the urine 
(Table 1). It is  important  to e m p h a s i z e  that these  changes  occurred  long (in the 3rd-5th week  of the exper i -  
ment) before  the appearance of the f i r s t  tumor  (in the 7th-27th w e e k  of the experiment) .  This sugges t s  that 
the change in the content of gonadotropins  and androgens plays an important role in the development  of 
n e o p l a s m s .  

To a s s e s s  the effect  of increased  production of gonadotropins  and androgens on the development  of 
t e s t i cu lar  tumors ,  exper iments  were  carr ied  out in which cryptorch id i sm was  produced and inject ions of 
t e s t o s t e r o n e  propionate w e r e  given in a s soc ia t ion  with the action of the astringent  emuls ion .  The starting 
point of these  invest igat ions  was  the fact that atrophy of the t e s t i s  due to cryptorchid i sm leads  to increased  
production of gonadotropins  by the pituitary and of androgens by the opposite  t e s t i s  and adrenals .  The c o m -  
bined use  of the astringent  e m u l s i o n s  and t e s t o s t e r o n e  propionate or inject ion of these  e m u l s i o n s  into ani- 
m a l s  with cryptorch id i sm should a lso  have increased  the hormonal  changes  and led to the more  frequent 
development  of tumors  than when these  fac tors  w e r e  used separate ly .  

As was  to be expected,  cryptorch id i sm was  accompanied  by an increase  in the FSH and LH leve l s  in 
the pituitary and by some  increase  in the concentrat ion of 17 -ke tos tero ids  in the urine.  One rat developed 
a tumor of the interst i t ia l  t i s sue  of the tes t i s ;  atrophy of the t e s t i s  was  observed  in m o s t  an imals .  Hor-  
monal  s t imulat ion  in conjunction with the action of the astr ingent  e m u l s i o n s  a lso  increased  the production 
of gonadotropins  and androgens,  and by a greater  degree  than adminis trat ion of the astringent  e m u l s i o n s  
only.  In the animals  of the corresponding  groups prol i ferat ive  changes  and neoplast ic  growth of the s p e r m -  
atogenic and interst i t ia l  c e l l s  of the t e s t i s  w e r e  observed .  Injection of zinc sulfate e m u l s i o n  in conjunction 
with t e s t o s t e r o n e  propionate led to the development  of a tumor of the t e s t i s  (two t e r a t o m a s  and one tumor 
f r o m  the interst i t ia l  cel ls )  in three of the 14 guinea pigs.  "When copper sulfate emuls ion  was  iniected with 
t e s t o s t e r o n e  propionate,  one of the 18 animals  developed a t era toma.  Injection of copper sulfate into animals  
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with c ryp to rch id i sm of the s ame  t e s t i s  caused the development  of a tumor  (two t e r a t o m a s  and a tumor  f r o m  
the in te rs t i t i a l  cells) in th ree  of the 11 (27.2%) guinea pigs.  

It can accordingly be concluded that the development  of mal ignant  d i s ea se s  of the t es t i s  is accompan-  
ied by inc reased  product ion of gonadotropins  and androgens,  and that this p romote s  the pro l i fe ra t ive  and 
neoplas t ic  changes in the t e s t i s .  
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