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In pregnant ra ts  adrenalec tomy st imulates p i t u i t a r y - a d r e n a l  function in the progeny during the f i rs t  
days of postnatal life. Compared with the progeny of intact animals ,  their  response to s t r e ss  is more  
marked and is shown as an increase  in the cor t icos terone  content not only in the adrenals ,  but also in the 
blood. 

On the basis of experimental observations [i, 3,5, 9,ii] the concept of interaction between the 
homonymous systems of mother and fetus has been formulated, according to which a disturbance of any 
maternal system or organ during pregnancy causes changes in the corresponding system or organ in the 
fetus. However, many aspects of this problem still remain unexplained. In particular, it is not clear how 
a disturbance of adrenocortical function in the mother influences the postnatal life of the progeny, and, in 
particular, the reactivity of its adaptive and compensatory mechanisms. 

In the present investigation the effect of adrenaleetomy on pituitary-adrenal function of newborn rats 
and, in particular, on reactivity of the pituitary-adrenal systems, was studied in pregnant rats. 

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

The pregnant  ra ts  were  divided into 5 groups:  group 1 were intact animals (control), groups 2 and 3 
were rats  undergoing bi la teral  total adrenalec tomy 1.5-3.5 days and 7-9 days before par tur i t ion r e spec -  
t ively,  and groups 4 and 5 were rats  undergoing bi la tera l  mock adrenalec tomy at the same t imes .  The tests  
used to determine the t ime of pregnancy was the presence  of blood in a vaginal smear .  Each group con- 
tained f rom 4 to 16 rats .  The young rats  born  f rom the mothers  of these groups were used in the exper i -  
ment at the age of 70-90 h. The progeny f rom each ra t  was divided into two groups. The initial co r t i cos -  
terone level in the c i rculat ing blood and adrenals  was determined in one group of young ra ts ,  and the same 
indices af ter  exposure to s t r e s s  (bilateral mock adrenalectomy) were studied in the other group. The cor t i -  
cos terone  content was determined by the f luorometr ic  method [6] as modified by V. M. Rozental '  working 
in P r o f e s s o r  l~skin's labora tory .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The blood corticosterone concentration in the young control rats before and after exposure to stress 
was practically identical (Table I). Young rats born from mothers undergoing the mock adrenaleetomy 
were indistinguishable from the controls as regards their blood level of this hormone before and after ex- 
posure to stress. Irrespective of the time of its performance on the pregnant rats, adrenalectomy caused 
an increase in the blood corticosterone concentration in the progeny compared with the control (by 25-38%). 

After surgical trauma, a significant increase in the blood corticosterone concentration (by 35%) was ob- 
served only in those young rats whose mothers had undergone adrenaleetomy 7-9 days before parturition. 

Its concentration in the adrenals of young rats born from mothers undergoing the mock operation was 
the same as in the control both before and after trauma. In the progeny of the adrenalectomized animals, 
the initial corticosterone level in the adrenals was higher than in progeny of the intact rats. In young rats 
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T A B L E  1. C o n c e n t r a t i o n  of  C o r t i c o s t e r o n e  in B lood  and A d r e n a l s  
of  Young Ra t s  B o r n  f r o m  In t ac t  Ra t s  and Ra t s  U n d e r g o i n g  A d r e n a l e c t o m y  
and Mock A d r e n a l e c t o m y  ( M ' m )  

= 

Adrenalectomized ]Mother rats undergoing 
Intact . mother rats .Imock adrenalectomy _ 

Young rats mother 11.5-3.5days t 7-9 days be-!l.5-3days 17-9 days af- 
rats before fo r e  ' before - a uri 

l partutitto~ I parturi.tion Ip~rt~r.~o~ te~tF~ 

t3efore slress . . . . . .  

After stress . . . . .  

Increase (in %) . . . . .  

P . . . . . . . . . . .  

In blood (in ~g/100 ml) 

6,8_+0,5 9,4_+0;6 
PI<0,01 

7,9_+0,5 10,4_+0,3 

16 11 

>0,1 >0,1 

8,5-+0,6 
P~<0,05 
P2>0,1 

11,5---0,7 

35 

<0,01 

7,4-+0,4 
P~>O, 1 

7,9_+0,5 

>0,1 

7,8-+0,5 
P1>0,1 
P2>0,1 

9,1+-0,5 

17 

>0,05 

Before stress . . . . . .  

After stress . . . . .  

Increase (in %) . . . . .  

P . . . . . . . . . . .  

In adreilals (in pg/g)  

6,0+-0,4 13,5+-1,0 
P~<0,001 

13,7-----0,9] 18,3+-1,9 

128 ] 36 

<0,0011 <0,05 

8,3+-0,8 
P~<0,02 
P~<O,O01 

6,4-0,9 7,3___0,5 
Ply0,1 PI>0,1 

P,>0,1 

14,4-+1,5 15,2_+0,8 

125 108 

21,5• 

159 

<o,001 <0,001 <0,001 

Note .  The  index P a t  the  foot  of the  t ab le  is  the  c r i t e r i o n  of  s i g n i -  
f i c a n c e  of d i f f e r e n c e s  b e t w e e n  the b a c k g r o u n d  and s t r e s s  l e v e l s  of  
c o r t i c o s t e r o n e  in a n i m a l s  of  the  s a m e  group;  P i  d e n o t e s  the s a m e  
b e t w e e n  the  b a c k g r o u n d  l e v e l s  of h o r m o n e  in e x p e r i m e n t a l  and c o n -  
t r o l  a n i m a l s ;  P2 d e n o t e s  the  s a m e  b e t w e e n  the  b a c k g r o u n d  h o r m o n e  
l e v e l s  in young r a t s  w h o s e  m o t h e r s  u n d e r w e n t  o p e r a t i o n s  a t  d i f f e r -  
en t  t i m e s  b e f o r e  p a r t u r i t i o n .  

of  m o t h e r s  a d r e n a l e c t o m i z e d  1 .5-3 .5  d a y s  b e f o r e  p a r t u r i t i o n ,  the h o r m o n e  l e v e l  in the  a d r e n a l s  was  h i g h e r  
than  in  t h o s e  whose  m o t h e r s  u n d e r w e n t  a d r e n a l e c t o m y  7 -9  days  b e f o r e  p a r t u r i t i o n .  H o w e v e r ,  the  i n c r e a s e  
in th i s  l e v e l  a f t e r  t r a u m a  w a s  s m a l l e r  in the  f o r m e r  than  in the  l a t t e r .  A s i g n i f i c a n t  i n c r e a s e  in 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  a d r e n a l s  u n d e r  the  in f luence  of  s t r e s s  o c c u r r e d  in  the  young r a t s  of  a l l  
g r o u p s ,  bu t  the  m a g n i t u d e  of th i s  i n c r e a s e  w a s  a p p r e c i a b l y  s m a l l e r  t han  in  a d u l t  r a t s  [8; 13]. 

A c c o r d i n g  to  d a t a  in the  l i t e r a t u r e  [4, 10, 12J, young  r a t s  d u r i n g  the  f i r s t  d a y s  of l i fe  do not  r e a c t  b y  
an  i n c r e a s e  in p i t u i t a r y - a d r e n a l  func t ion  to s t r e s s  (the s t r e s s  n o n r e s p o n s i b l e  p e r i o d ,  SNR). In r e c e n t  
y e a r s ,  h o w e v e r ,  d a t a  of  an  o p p o s i t e  c h a r a c t e r  have  b e e n  p u b l i s h e d  [7, 14, 15]. The  r e s u l t s  of t h e s e  e x p e r i -  
m e n t s  show tha t  th is  c o n t r a d i c t i o n  is p r o b a b l y  due to  the  fac t  tha t  in  s t r e s s  in n e w b o r n  r a t s  on ly  v e r y  s l i g h t  
( c o m p a r e d  wi th  aduI t  a n i m a l s )  a c t i v a t i o n  of the a d r e n a l  c o r t e x  t a k e s  p l a c e .  I t  cannot  be  d e t e c t e d  f r o m  
c h a n g e s  in the  a s c o r b i c  a c i d  c o n c e n t r a t i o n  in  the  a d r e n a l s  [2, 4, 10] o r  even  f r o m  c h a n g e s  in 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  c i r c u l a t i n g  b l o o d .  I t  b e c o m e s  a p p a r e n t  only  when m o r e  s e n s i t i v e  i n d i c e s  a r e  
u s e d ,  such  as  the  i n c r e a s e  in c o r t i c o s t e r o n e  con ten t  in the a d r e n a l s  t h e m s e l v e s .  The SNR p e r i o d  m u s t  
t h e r e f o r e  b e  t a k e n  to  m e a n  not  the  a b s o l u t e  a b s e n c e  of r e s p o n s e  of  the  p i t u i t a r y - a d r e n a l  s y s t e m  to s t r e s s ,  
bu t  a s  a p e r i o d  o f  r e d u c e d  r e a c t i v i t y  o f  th i s  s y s t e m  in r a t s  of  a p a r t i c u l a r  a g e .  

Judg ing  f r o m  the r e s u l t s  o b t a i n e d ,  a d r e n a l e c t o m y  in p r e g n a n t  r a t s  s t i m u l a t e s  p i t u i t a r y - a d r e n a l  f u n c -  
t i on  in  the  p r o g e n y  in  the  e a r l y  p e r i o d  of p o s t n a t a l  l i f e .  E v i d e n c e  of th is  is  g iven  b y  the i n c r e a s e  in the c o r -  
t i c o s t e r o n e  con ten t  both  in the  a d r e n a l s  and in the  b lood  of  the  young  e x p e r i m e n t a l  r a t s .  An i n c r e a s e  in the  
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re la t ive  weight of the adrena l s  and a d e c r e a s e  in the re la t ive  weight of the lymphoid organs  a r e  also ob- 
s e r v e d  in these  an imals  [2]. In con t ras t  to the young control  r a t s ,  the reac t ion  of the i r  p i t u i t a r y - a d r e n a l  
s y s t e m  to s t r e s s  was m o r e  m arked  and ac tual ly  took the f o r m  of an inc rease  in the blood co r t i cos t e rone  
concentra t ion.  This was  pa r t i cu l a r ly  conspicuous in those young r a t s  whose mothers  were  ad r ena l ec to m-  
ized long enough before  par tur i t ion .  This  s t imulat ion of function mus t  evidently be r ega rded  as the r e su l t  
of a compensa to ry  reac t ion  of the fetus to ma te rna l  ad rena lec tomy.  
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