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Three hours after  injection of dimethylhydrazine DMH)-3H into male rats  the specific radio-  
activit ies of the pituitary, adrenal  cortex, and testes were  53, 85, and 108% higher, respect ively,  
than of the liver. Incorporation of the isotope into the hypothalamus was 33% grea te r  than into 
the liver, and 69 and 44~ grea ter ,  respect ively,  than into the cerebra l  cortex and brain stem. 
Three hours after  injection of diethylhydrazine (DEH)-3H into male rats  the specific radio-  
activit ies of the pituitary and tes tes  were 57 and 108~ higher, respect ively,  than that of the l iver.  
A single injection of DMH or DEH in a dose of 21 mg/kg  into male rats  led to a significant 
decrease  in the content of fol l ic le-s t imulat ing hormone (FSH) in the pituitary (by 63 and 53%, 
respectively).  The results  are evidence that carcinogenic dialkylhydrazines have a marked 
effect on the neuroendocrine sys tem in rats .  
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Several  hydrazine derivat ives and, in par t icular ,  1,2-dimethylhydrazine (DMH) and 1,2-diethylhydrazine 
(DEH) are known to have powerful carcinogenic activity. For  instance, DMH induces tumors  of the intestine 
selectively in ra ts  and with high frequency [7, 11], whereas DEH induces tumors  of the nervous system, liver, 
and mammar y  gland and leukemias [10]. The basic role in the mechanism of the carcinogenic effect of these 
dialkylhydrazines is played by methylation of nucleic acids and proteins of the target  t issues [ 9]. Meanwhile, 
evidence has been obtained of the selective action of DMH on the biogenic amine level in the hypothalamus of 
ra ts  and of the development of various hormonal hypermetabolic dis turbances in these animals favoring tumor 
growth [3, 4]. 

There is no information in the l i terature  on the effect of DEH on the neuroendocrine system. In this con- 
nection it seemed interest ing to compare  the action of these carcinogens with their affinity for different organs 
on the gonadotropic activity of the pituitary and to study their  distribution in the neuroendocrine sys tems  of ra ts .  

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

Male rats  bred at the "Rappolovo"  nursery ,  Academy of Medical Sciences of the USSR, weighing 
150-170 g were used. DMH-3H or DEH-3H (specific activity 12 mCi/g)* was injected subcutaneously in a dose 
of 21 mg/kg,  as described previously [9]. Three hours after injection of the carcinogen,  when the blood radio-  
activity was at its highest [9], the animals were decapitated. Pieces  of t issue f rom various organs (pituitary, 

*The authors are grateful to Yu. M. Kapustin for providing the t r i t ium-labeled carcinogens.  
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T A B L E  1. D i s t r i b u t i o n  of T r i t i u m  in 
V a r i o u s  O r g a n s  of Male  Ra t s  3 h a f t e r  
I n j ec t i on  of DMH-3H o r  DEH-3H (M i m)* 

Specific radioactivity(counts/ 
Organ min per g wet tissue) 

DMH-3H DEH[ZH 

520• 106 388----- 53 -t 
797---+85 ~" 61 i~72" 
961~113~ 495-----44 

1083 + t(39 ~ 806----- 1491" 

] 411~51 :l: 313"+-13 
t 483--- + 65:1: 227~ 15 "t" 

094~ 72 28G -+ 35 

*Mean v a l u e s  f rom 5 e x p e r i m e n t s  given.  
t D i f f e r e n c e  f r o m  s p e c i f i c  r a d i o a c t i v i t y  of  
l i v e r  s i g n i f i c a n t  (P < 0.05) .  
:~Difference f r o m  s p e c i f i c  r a d i o a c t i v i t y  of 
h y p o t h a l a m u s  s i g n i f i c a n t  (P < 0.05)~ 

Liver 
Pituitary 
Adrenals 
Testes 

Brain: 

cerebral  cortex 
~tem 
hypothalamus 

a d r e n a l s ,  t e s t e s ,  c e r e b r a l  c o r t e x ,  b r a i n  s t e m ,  h y p o t h a l a m u s ,  and l iver )  w e r e  weighed  and m i x e d  with 0.3 ml  
NCS t i s s u e  so lven t  ( R a d i o c h e m i c a l  C e n t r e ,  A m e r s h a m ,  England) .  The  t i s s u e s  d i s s o l v e d  c o m p l e t e l y  on incuba -  
tion for  20 h at 5~ A f t e r  coo l i ng  to r o o m  t e m p e r a t u r e  the so lu t ion  was p a r t l y  n e u t r a l i z e d  by the add i t ion  of 
o.03 ml  g l ac i a l  a ce t i c  ac id .  The r e s u l t i n g  so lu t ion  was  m i x e d  with 3 m l  e t h y l c e l t o s o l v e ,  and 5 ml  of a s c i n t i l -  
l a t ion  so lu t ion  con ta in ing  6 g PFO and 75 m g  P O P O P  (both f r o m  R a d i o c h e m i c a l  C e n t r e ,  A m e r s h a m ,  England)  
to 1 l i t e r  to luene  was  added.  R a d i o a c t i v i t y  was  counted  in a l iquid s c i n t i l l a t i o n  c o u n t e r .  The  count ing  e f f i -  
c i e n c y  was  d e t e r m i n e d  for  each  s a m p l e  by m e a n s  of the c o u n t e r  c o m p u t e r  fo l lowed by s c a l i n g  a g a i n s t  a s t a n -  
d a r d  cu rve ,  in a s p e c i a l  e x p e r i m e n t  n o n r a d i o a c t i v e  DMH and DEH w e r e  i n j ec t ed  in a dose  of 21 m g / k g  into 
m a l e  r a t s  and t h e i r  p i t u i t a r y  f o l l i c l e - s t i m u l a t i n g  a c t i v i t y  was  d e t e r m i n e d  7 days  l a t e r  b:r a b i o l o g i c a l  me thod  
[ 1"~], u s ing  NIH--FSH-S~ as  the s t a n d a r d .  The  r e s u l t s  w e r e  s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s  wi th  the aid of 
S t u d e n t ' s  t and W i t c o x o n ' s  U c r i t e r i a .  

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

As the r e s u l t s  g iven  in T a b l e  1 show, 3 h a f t e r  i n j ec t ion  of DMH-3H the s p e c i f i c  r a d i o a c t i v i t y  of the t i s -  
sue  of the e n d o c r i n e  g l ands  and h y p o t h a l a m u s  was h i g h e r  than that  of the l i v e r ,  c e r e b r a l  c o r t e x ,  and b r a i n  
s tem~ A f t e r  i n j ec t ion  of DEH-:~H, m a x i m a l  r a d i o a c t i v i t y  was found in the t i s s u e  of the t e s t e s  and p i t u i t a r y  
g land.  

Both DMH and DEH s i g n i f i c a n t l y  l o w e r e d  the FSH con ten t  in the p i t u i t a r y  of the r a t s  i week a f t e r  a s ing le  
i n j ec t ion  of the compound  (by 63 and 53%, r e s p e c t i v e l y ;  P < 0.05) (F ig .  1). 

E a r l i e r  i n v e s t i g a t i o n s  [3, 8] showed that  1 o r  2 i n j e c t i o n s  of DMH into r a t s  l o w e r  the  g o n a d o t r o p i c  a c -  
t i v i t y  of the p i t u i t a r y  in both m a l e s  and f e m a l e s .  P r o l o n g e d  in j ec t ion  of th i s  c a r c i n o g e n  led to a t r o p h y  of the 
t e s t e s  in m a l e s  and b locked  c o m p e n s a t o r y  h y p e r t r o p h y  of the o v a r y  in h e m i c a s t r a t e d  f e m a l e s .  No i n f o r m a t i o n  
on the ef fec t  of DEH on p i t u i t a r y  g o n a d o t r o p i c  funct ion in r a t s  could be found in the l i t e r a t u r e .  D r u c k r e y  
et  al.  [ 10],  howeve r ,  o b s e r v e d  the d e v e l o p m e n t  of a d e n o c a r c i n o m a s  of the m a m m a r y  g land in 75% of f e m a l e s  
r e c e i v i n g  DEH. The fac t  that  high s p e c i f i c  r a d i o a c t i v i t y  of the t i s s u e s  a f t e r  in jec t ion  of both d i a l k y l h y d r a -  
z ines -3H was  d i s c o v e r e d  in the t e s t e s  and p i t u i t a r y  (for  DMH by 108 and 53~ r e s p e c t i v e l y  h i g h e r  than in the 
l i v e r ,  and  fo r  DEH by  108 and  57% h i g h e r  r e s p e c t i v e l y  than  in  the  l i v e r )  s u g g e s t s  tha t  t h e s e  c a r i n o g e n s  have  
a d i r e c t  ac t ion  on t h e s e  e n d o c r i n e  g l a n d s .  At  the  s a m e  t i m e ,  the  fac t  w i l l  be  no ted  tha t  in e x p e r i m e n t s  wi th  
DMH-3H i n c o r p o r a t i o n  of  the  l a b e l  into the h y p o t h a l a m i e  t i s s u e  was  at  a r  h i g h e r  l e v e l  than into 
the  t i s s u e  o f  the  c e r e b r a l  c o r t e x  o r  b r a i n  s t e m  (by 69 and 449c, r e s p e c t i v e l y ) .  T h e s e  r e s u l t s  a r e  in good 
a g r e e m e n t  wi th  the s e l e c t i v e  m o d i f i c a t i o n  of the l eve l  of  b i o g e n i c  a m i n e s  in  the  r a t  h y p o t h a l a m u s  d e m o n s t r a t e d  
p r e v i o u s l y  by  DMH [4]. The  p i t u i t a r y  g o n a d o t r o p i c  funct ion i s  u n d e r  the  r e g u l a t o r y  in f luence  of  the  c o r r e s p o n d -  
ing h y p o t h a l a m i c  c e n t e r s  [6]. T h e  a n t i g o n a d o t r o p i c  e f fec t  of DMH i s  e v i d e n t l y  e x e r t e d  d i r e c t l y  a t  the h y p o -  
t h a l a m i c  l e v e l  a l s o .  At  the  s a m e  t i m e ,  the  r e s u l t s  do not r u l e  out  c o m p l e t e l y  a c e n t r a l  c o m p o n e n t  in  the  m e c h -  
a n i s m s  of  the  a n t i g o n a d o t r o p i c  a c t i o n  of  DEH, fo r  i n c o r p o r a t i o n  of  the  l a b e l  into the t i s s u e s  of  the b r a i n ,  the  
t a r g e t  o r g a n  fo r  DEH, was  on ly  n e g l i g i b l y  l e s s  than into  the  t i s s u e s  of  the  l i v e r ,  the  o rgan  which  m e t a b o l i z e s  
the  c a r c i n o g e n  and i s  a l s o  i t s  t a r g e t  o r g a n .  S ince  DMH and DEH have  s e l e c t i v e  c a r c i n o g e n i c  a c t i v i t y  a g a i n s t  
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Fig. 1. FSH content in pi tui tary of male  r a t s  1 week a f t e r ' a  single 
injection of DMH or  DEH in a dose of 21 m g / k g  (in % of control):  
1) control ;  2) a f te r  DMH; 3) af ter  DEH. *) Difference f r o m  con-  
t rol  significant (P < 0.05). Pi tu i tary  glands f rom 10 ra t s  were  
tested in each group. 

different  t i s sues ,  it can be postulated that the s imi l a r i t y  between the i r  ant igonadotropic action, r evea led  in 
the p re sen t  exper iments ,  is due to the abil i ty of hydrazine  de r iva t ives  to d is turb  ca techolamine  b iosynthes is  
[4, 12]. At the s a m e  t ime,  it has  been  shown that d is turbance  of ad rene rg ic  t r a n s m i s s i o n  in hypothalamic 
s t ruc tu r e s  control l ing pi tu i tary  gonadotroplc function plays an impor tan t  ro le  in the m e c h a n i s m  of elevation 
of the threshold  of sens i t iv i ty  of the hypothalamus to homeos ta t ic  inhibition [1]. The re  is evidence that e l eva -  
tion of the hypothalamic threshold  of sens i t iv i ty  to inhibition l ies  at  the bas i s  of the ma te r i a l i za t ion  of the 
neuroendocr ine  p r o g r a m  of development  and aging and that it c r e a t e s  favorab le  conditions for  the fo rmat ion  
of age pathology and, in pa r t i cu la r ,  it p romote s  the development  of neop lasms  [5]. It was shown previous ly  
that the phenomenon of elevat ion of the hypothalamic threshold  in r a t s  develops soon a f t e r  injection of both 
DMH and other  ca rc inogens  of different  c l a s s e s  [2, 3, 8]. 

It can there fore  be postulated that, bes ides  thei r  specif ic  action on the t a rge t  t i ssues ,  in which the tumors  
actual ly a r i se ,  another  impor tan t  fac tor  in the production of the carc inogenic  effect  of d ia lkythydrazines  is 
thei r  influence on the neuroendocr ine  sys t em,  with the crea t ion  of conditions promot ing  pro l i fe ra t ion  of cel ls  
injured by the carcinogen.  
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