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Signs of premature  maturation and activation of the pituitary-adrenocortical  system were 
observed in the ear ly  postnatal period (70-90 h) in the progeny of rats adrenolectomized 
1-3 and 7-9 days before parturition. The s t ronger  response to s t r e s so r  action than in the 
control (progeny of rats undergoing mock adrenalectomy and intact rats) was evidence of 
premature  maturation of their  suprahypophyseal regulatory mechanism also. Signs of func- 
tional exhaustion in the pi tui tary-adrenocort ical  system and also in the thyroid gland were 
found in sexually mature (6-10 months) rats obtained from adrenalectomized females. 
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Experimental investigations and clinical observations have demonstrated the effects of pathology of the 
maternal endocrine glands on the development and formation of the functions of the fetal glands [2, 4, 5, 8, 13]. 
In the postnatal period the consequences of these effects have been inadequately studied. Yet data on this prob- 
lem could help to promote a bet ter  understanding of the mechanism of origin of some congenital endocrin- 
opathies, andwould be important for the choice of tactics in prevention and treatment.  

In the investigation described below the effect of adrenalectomy on pregnant rats on the state of the 
pituitary-adrenocortieal  system of their progeny was studied. 

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

Altogether 420 animals of the f i rs t  generation obtained from noninbred albino rats,  either adrenalec- 
tomized 1-3 and 7-9 days before parturition, subjected (at the same time) to mock adrenalectomy, or intact, 
were investigated. The state of adrenocortical function was assessed in the newborn {70-90 h) and sexually 
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TABLE 1. T h i c k n e s s  of A d r e n a l  Cor t ex  and C o n c e n t r a t i o n  of: N e u t r a l  L ip ids  in It in New-  

bo rn  Ra t s  

Group of progeny 

From intact rats 
From ra}s undergoing mock adrenal- 

eetomy 3 days bef6re parturition 

From rats adrenalectomized 3 days 
before parturition 

P 
From rats undergoing mock adrenal- 

ectomy 8 days bef'6re parturition 
P 

From ra~s adrenalectomized 8 days 
before parturition 

P 

* I n  o c u l a r  m i c r o m e t e r  units .  

Thickness of cortical gone (M ~ m)* 

zona 
glomerulosa 

10,0+0,7 

12,1-+0,7 
>0,05 

I0,9+0,5 
> 0,05 

9,1-+0,6 
>0,05 

10,6-+0,7 
>0,05 

zona 
fascic ulata 

41,1-+1,8 

39,6-+0,9 
>0,05 

45,9__ 1,8 
> 0,05 

42,7-4-I ,0 
> 0,05 

47,4-+0,5 
<0,05 

zona 
reticularis 

51,2~1,3 

51,6-+0,2 
>0,05 

56,8-+1,6 
~0,05 

51,8-+1 ,i 
> 0,05 

58,1-+1,0 
<0.05 

Concentration of 
neutral lipids "r 

4,0 

4,0 

5,1 

4,5 

6,1 

1"In points, based on results of semiquantitative analysis of histochemical reaction for 
neutral lipids. 

TABLE 2. C o r t i c o s t e r o n e  C o n c e n t r a t i o n  in A d r e n a l s  and Blood of Newborn  Rats  

Group of progeny 

From intact rats 
P 

From rats undergoinR mock adrenal- 
ectomy 3 days Imf'6re parturition 

P 
From rats adrenalectomized 3 days 

before parturition 
P .  

From rats undergoing mock adrenal- 
ectomy 8 dayfbef'6re parturit ion 

P 
From rats adrenaleetomL~ed 8 day= 

before parturition 
P 

in blood 

at rest 

6,8_+0,5 

7,4_-_4-0,4 

9,4-+0,6 

7,8-+0,5 

8,5-+0,6 

T Corticosterone concentration (M ! m) 
~tg/100 ml 

after 
stress 

7,9-+0,5 
>0,I 

7,9-+4"0,5 * 
>0,1 

10,4-4-0,3 
>0,1 

9,1-+o,5 
>0,1 

I 1 , 5 + 0 . 7  
<'6,05 

increase ,  
% 

p 

38 

24 

in adrenals, tig/g 

after 
at rest stress 

6,0-+4-0,4 13,7-+0,9 
<0,001 

6,4+0,9 14,4+1,5 
<0,001 

13,5+1,0 18,3-+-1,9 
<0,05 

7,3+0,5 15,2+0,8 
<0,001 

8,34-0,8 21,5+--4-2,4 
<0,00i 

increase0 
qo 

128 

125 

'36 

108 

159 

TABLE 3. Re la t ive  Weight  of O r g a n s  of Newborn  Rats  

Group of 
progeny 

From intact  
rats 

From adrenal- 
ectomlzed 
mothers  

I ' tl 

54 

18 

Relat ive  we ight ,  mg/g body weight  

:adrenals thymus spleen 

M zkm 

0,29__+0,01 

0,37-+0,01 <0,~1 

n M~m 

5 2,7-+0,2 

19 1,8--4-0,2 <0,~2 

12 

18 

I 

I M~m 

4,4-+0,3 

2,5-+0,2 <0,00t 

m a t u r e  (6-10 months)  r a t s  at r e s t  and a f t e r  e x p o s u r e  to s t r e s s  (b i l a t e r a l  mock  a d r e n a l e c t o m y ) .  The c o r t i c o -  
s t e r o n e  c o n c e n t r a t i o n  in the p e r i p h e r a l  blood and a d r e n a l s  [14], the a s c o r b i c  ac id  c o n c e n t r a t i o n  in the a d r e n a l s  
[15], the  c o n c e n t r a t i o n  of n e u t r a l  l ip ids  in the a d r e n a l  c o r t e x  [9], the t h i c kne s s  of the  c o r t e x  and i ts  v a r i o u s  
l a y e r s ,  and the r e l a t i v e  weights  of the a d r e n a l s ,  t hymus ,  and s p l e e n  w e r e  d e t e r m i n e d .  In the adul t  p rogeny ,  
the t h y r o g l o b u l i n  c o n c e n t r a t i o n  in  the  t h y r o i d  g land  a l so  w a s  d e t e r m i n e d  [7]. The  r e s u l t s  of the m e a s u r e m e n 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  [3. i2 ] .  

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

The b i o c h e m i c a l ,  morpho log ica l ,  and h i s t o c h e m i c a l  da ta  point  to i n c r e a s e d  func t iona l  ac t iv i ty  of the p i -  
t u i t a r y - a d r e a o c o r t i e a l  s y s t e m  i n t h e  e a r l y  pos tna t a l  pe r iod  in the p rogeny  of the a d r e n a l e c t o m i z e d  m o t h e r s .  
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TABLE 4. Cor t icos te rone  Concentration in Adrenals of Sexually Mature Rats (M~: m) 

Corticosteroae cQgcentLation, ~g/g 
Group of progeny 

From intact rats 
males 
females 

From adrenatectomized mothers 
males 
females 

a[ r~t 

9,1~1,6 
15,5_2,8 

6,4+0,8  
31,8~-~7,6 

after stress 

51,5+7,0 
61,1+__6,8 

35 1+3,6 
61,9~7,4 

increase, in % 

466 
294 

CSS 
94 

P 

<0,00I 
<0,00i 

< O:,OOI 
<O,Ol 

II 

I 

T&BLE:5. Thyroglobulin Concentration in 
Thyroid  Gland of Sexually Mature Rats 

Group of progeny 

From intact 
rats 

From adrenal- 
ectomized 
mothers 

Thyroglobulintiter 

m M ~ t a  

8 h128+17,6 

29 1565 ___7, I 

<0,001 

*Final dilution of ext rac t  f rom thyroid glands 
which was still precipi tated by organ-spec i f ic  
reagent .  

,This is shown by hyper t rophy and ea r l i e r  differentiation of the layers  of the adrenal cortex,  an increase  in. the 
concentrat ion of neutral  lipids in the cor tex  (Table 1), and an increase  in the concentrat ions of cor t icos terone  
in the blood and adrenals  (Table 2), and also by an increase  in the relat ive weight of the adrenals  and a d e -  
c r ea se  in the relat ive weight of the thymus and spleen (Table 3). In  the progeny of females  adrenalec tomiz~l  
1-3 days before par tur i t ion the hormone level in the adrenals  was higher, but the concentrat ion of neutral  
lipids in the cor tex  and its thickness Were less than in the progeny of female ra ts  adrenalectomized 7-9 days  
~before parturi t ion.  After  exposure to s t r e s s  there  was a more  marked increase  in the cor t icos te rone  level 
:ir~ the adrenals  than in the control  and the increase  was grea tes t  in the progeny f rom females  adrenalectomized 
7~9 days before parturi t ion.  Only this group of the progeny responded to s t r e s s o r  action by an increase  in the 
blood level of the hormone (Table 2). The progeny of adrenalectomized mothers  responded more  frequently 
ithan that of intact ra ts  to surgica l  t r auma by a dec rease  in the ascorbic  acid concentrat ion (5 of 10 and i o f  6 
posit ive cases ,  respect ively) .  

In the sexually mature  progeny of ra ts  adrenal ized both 1-3 and 7-9 days before parturi t ion,  the relat ive 
weight of the adrenals  and the blood cor t i cos te rone  concentrat ions both initially and a f t e r  s t r e s s  were  ind is -  
tinguishable f rom the  co r r e spond ing  indices in control  animals (P > 0.1). On microscopic  investigation a t e n -  
dency was observed  for  the concentrat ion of neutral  lipids in the adrenal  cor tex  to fall and the  cha rac t e r  of 
their  distr ibution was more  uniform than  in the control.  It was therefore  decided to study the copcentrat ion 9f 
co r t i cos te rone  in the adrenals  before  and after  exposure to s t r e s s  (Table 4). The difference between the C0 r -  
t ieos terone concentra t ion before s t r e s s  in the progenies  of the adrenalectomized and control  ra ts  was b a r e l y  
significant, although the hormone concentrat ion in females  of the experimental  progeny was slightly increased,  
and in the males ,  on the other hand, there was tendency for  it to decrease .  The increase  in the cor t icos terone  
concentrat ion in the females  of the experimental  group after  exposure to s t r e s s  regular ly  remained behind the 
increase  in the control  females .  Signs of functional exhaustion were found in other  endocrine glands of the 
females  of the experimental  progeny.  

Morpholog ica l  examination of the thyroid gland revealed c lear  changes of a degenerat ive c h a r a c t e r :  
foll icles of i r r egu l a r  shape, colloid s tas is ,  excess ive  growth of connective t issue, marked infi l t rat ions with 
leukocytes,  and the appearance  of ul t imobranchial  bodies. The differences observed in animals of different  
sexes were  evidently connected with the unequal influence of maternal  adrenalec tomy on maturat ion of  the 
male and female  reproduct ive sys tems  of the progeny. This was shown indirectly by the p remature  opening 
of the vagina in females  f rom the progeny of the adrenalectomized rats ;  ea r l i e r  descent  of the t e s t e s w a s  inot 
observed in males f rom the progeny of the same rats .  
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It can be concluded from the results of this investigation that adrenalectomy on pregnant rats leads to 
premature  maturation and activation of the pi tuary-adrenocort ical  system of their  progeny in the early post-  
natal period. Both synthesis of the hormone in the adrenal cortex and its liberation into the blood are activated, 
and these changes were particularly marked in the progeny of females adrenalectomized 7-9 days before par -  
turition, i.e., definitely before the beginning of functioning of the embryonic pituitary-adrenocortical  system 
[10, 11]. The fact that in this group of progeny an ear l ie r  response to s t ress  was observed evidently signifies 
premature maturation of the suprahypophyseal regulatory mechanisms controlling the reactivity of that sys-  
tem. These observations support Gromov's concept of exhaustion of the endocrine system of the adult due to 
premature  function of this system in the fetus [1, 5, 7]. 
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