
g r e a t e r  intensi ty  than the ma le  thyroid.  This can be deduced f r o m  the g r e a t e r  weight Of the female  than of 
ma le  thyroid  gland and, in pa r t i cu l a r ,  by the lower  TT 4 and FT 4 levels  a f te r  s imul taneous injection of p r o -  
ges t e rone  and TTH into females .  These  r e su l t s  indicate that s t imulat ion of the female  thyroid gland addition- 
al ly to p roges t e rone  by exogenous TTH leads to i ts  exhaustion.  

The cons iderable  functional s t r e s s  on the thyroid gland caused  by es t rogens  and intensif ied by p r o g e s t e r -  
one may  be one cause  of the hyperp las i a  of the thyroid  gland m o r e  often obse rved  in women than in men.  
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Inject ion of t e s to s t e rone  propionate  into female  Wis ta r  ra t s  on the 2nd-4th day a f t e r  b i r th  did 
not change the serotouin concentrat ion but sharp ly  reduced the noradrenal in  and dopamine con- 
concentra t ions  in the hypothalamus of the animals  at the age of 3.5 months .  This was accom-  
panied by an i nc rea se  in the p ro lac t in  content in the adenohypophysis despite p r e se rva t i on  of 
no rma l  somato t rop ic  act ivi ty.  The r e su l t s  of this invest igat ion point to a role  of ca techolamines  
in the pa th ,  genes is  of anovulatory s t e r i l i ty  and give g r e a t e r  p rec i s ion  to modern  views on the 
regulat ion of p i tu i ta ry  gonad . t rop ic  function. 

KEY WORDS: neonatal  androgenization;  anovulatory s ter i l i ty ;  hypothalamus;  pi tui tary;  biogenic 
monoamines .  

Adminis t ra t ion  of androgens to newborn female  r a t s  d is turbs  the no rma l  p r o c e s s  of sexual different iat ion 
of the b ra in  and induces anovulatory s te r i l i ty .  The development  of the anovulatory syndrome is linked with 
depress ion  of the hypothalamic cen te rs  regulat ing sec re t ion  of gonadotropins [1,3,5]. 

This pape r  gives exper imenta l  p roof  of the par t ic ipat ion  of biogenic monoamines  in the pa th .genes i s  of 
anovulatory s te r i l i ty .  

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

Female  Wis ta r  r a t s  on the 2nd-4th day a f t e r  b i r th  r ece ived  a subcutaneous injection of 150 pg  t e s to -  
s te rone  propionate  (TP). The an imals  were  kil led at the age of 3.5 months .  Intact  sexually ma tu r e  females  
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TABLE 1. Content of LTH a n d  STH inAdeno-  
hypophysis of ,Neonatal lyAndrogenized Fe -  
male  Rats at the Age of 3.5 months ( M ' m )  

Hormone 

LTH 

STH 

Animals ~.~ 

Coiltrol 12 
Experimental 10 
P 

Control 12 
Experimental 10 
P 

Hormone content 
In'~tg per ad-~ 
enohypoph-] 
yszs I 

607,0+---52,4 
1153,6+-56,2 

<:O,OOl 

966,0--89,4 
1087,0-----95,4 

>0,25 

In ~g/mg ad- 
enohypophysis 

39,2----- 2,1 
70,0-'-3,0 
<0,001 

69,0--7,5 
70,9--6,4 
>0,5 

4.0: - 

3,6- 

.= 3,z- 

z ,8 -  
O 

o 2,4- 

2 0 -  

bO ~ ,O 
o 

,.., ~ q S -  

~ o,~- 
6. 

a b a b a b 
Dopamine Noradrenalin Serotonin 

Fig. 1. Content of biogenic monoamines in hypothalamus 
of neonatally androgenized female rats  at the age of 3.5 
months (M• a) control (12 rats); b) experiment  
(10 rats).  

with a regular  4-day cycle,  killed in the stage of es t rus ,  were used as the control.  The state of the sex cycle 
was establ ished f rom the cytological picture of vaginal smears .  The concentrat ions of dopamine, noradre -  
nalin, and serotonin in the hypothalamus were determined spect rof luorometr ica l ly  [4]. The levels of prolaetin 
(LTH) and somatotropic  hormone (STH) in the adenohypophysis were determined by e lec t rophores is  in polya- 
crylamide gel, using sodium dodecylsulfate [2]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Throughout the period of observation the vagina of the androgenized female rats failed to open. Histo- 
logical examination of such animals showed intensive cornification of the vaginal epithelium, with polycystosis 
and absence of corpora lutea in the ovaries [3]. 

The content (total and relative) of LTH in the adenyhypophysis was sharply increased. The STH content 

was not significantly altered (Table i). 

Early androgenization caused a sharp decrease in the concentrations of dopamine (from 3.35* 0.31 to 
1.46~: 0.37 ng/mg tissue) and noradrenalin (from 2.46• 0.13 to 1.53• 0.15 ng/mg tissue) in the hypothalamus 
(Fig. i). The serotonin concentration remained unchanged (2.13• and 2.44• ng/mg tissue in the ex- 
perimental and control animal s respectively). The results confirmed those of earlier experiments in which 
androgenization on the 2nd-4th day of postnatal development caused more severe injury to hypothalamo-hypo- 
physeal regulation of the reproductive system (a decrease in the level ofLH-releasing activity of the hypotha- 
lamus, and of luteinizing and follicle-stimulating hormones in the pituitary, etc.) than androgenization on the 
5th day [3]. Hyyppa and Rinne [6], who investigated the noradrenalin and serotonin content in the hypothalamus 
of rats with a prematurely opened vagina and persistent estrus after injection of TP on the 5th day of life, 
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found no changes whatsover .  Neonatal  androgenizat ion i n c r e a s e s  p i tu i ta ry  lac to t ropic  act ivi ty [7,8]. 

The fact  that  the STH level  in the adenohypophysis  of neonatal ly androgenized ra t s  is unchanged is evi-  
dence of the se lec t ive  action of TP on the regulat ion of sec re t ion  of gonadotropic hormones .  The change in 
gonadotropic act ivi ty  can evidently be explained by a dec r ea se  in the tonic inhibi tory influence of the hypothal-  
amic  ca techo lamines  of LTH secre t ion  and of the s t imulat ing effect  on sec re t ion  of lutenizing hormone.  
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The l ive r  of young ra t s  aged 30 days was studied spec t rocy tophotomet r i ca l ly  (content of glycogen, 
amino ac ids ,  RNA, and DNA) and m orphome t r i c a ! l y  (size of the nuclei and nucleoli ,  mitot ic  index) 
48 h a f t e r  i n t r a g a s t r i c  adminis t ra t ion  of CC14. Toxic hepati t is  had been produced in the mo the r s  
of these  r a t s  before  pregnancy.  The resu l t s  indicate that  previous  hepat i t is  in the mothe r  not 
only affected the morphologica l  nature  and h is tochemica l  p rope r i t i e s  of the l ive r  of the progeny,  
but also led to cons iderable  changes in the r e sponse  of the hepatocytes  to admin is t ra t ion  of the 
poison, for  t h e h a r m f u l  ef fee t  of the hepatotoxin was inc reased .  

KEY WORDS: injury to the l i ve r  by CC14; toxic hepati t is ;  hepatocytes;  changes in l ive r  of the 
progeny.  

D i seases  of the l iver ,  espec ia l ly  infectious hepat i t i s ,  occupy an impor tan t  p lace  among the causes  of in- 
t rau te r ine  pathology of the fetus and may  be the cause of delay in the genera l  development  of the child and its 
p red i spos i t ion  to var ious  d i seases  [5]. D i seases  of the l ive r  a re  poss ib le  in the postnatal  per iod  in a child 
whose mo the r  had hepat i t is  shor t ly  before  or  during the p reced ing  pregnancy  [6]. Exper iments  have shown 
[2,3] that degenera t ive  changes cha r ac t e r i z ed  by extensive vacuolation of the cy top lasm of the hepa tocytes ,  
signs of balloon degenerat ion,  increas ing  p r o c e s s e s  of des t ruct ion of the cell  nuclei ,  and so on, a r i s e  in young 
ra t s  whose mo the r s  had been poisoned with a - m e t h y l s t y r e n e .  Tr ip le  adminis t ra t ion  of CC14 to r a t s  causes  
phys ica l  underdevelopment  and delay in sexual matura t ion  of young r a t s ,  in which the f i r s t  p regnancy  is  late to 
occur  and runs a pathological  course  [4] o 

In the invest igat ion desc r ibed  below the morphologica l  and h is tochemica l  react ion of the l ive r  of young 
ra t s  aged 30 days to adminis t ra t ion  of a hepatotoxin was studied. Before  pregnancy  toxic hepat i t is  had been 
produced in the mo t he r s  of these  young ra t s  (three inject ions of CC14, each of 0.3 m l / 1 0 0  g body weight, as  a 
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