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The content of l ip ids ,  choles te ro l ,  and a sco rb ic  acid was invest igated in fe tuses  developing 
during normal  p regnancy  and in physiological ly  ma tu re  newborn rabb i t s ,  and also in fe tuses  
developing during inhibition of the gesta t ion dominant and in physiological ly  immatu re  new- 
born  rabbi t s .  The resu l t s  showed that  in the f i r s t  group the functional s ta te  of the adrenal  
co r t ex  was act ivated,  as shown by a low content of l ipids,  choles te ro l ,  and a sco rb ic  acid.  
In a s ta te  of i nc reased  adaptive motor  r e sponses  the content of these  subs tances  was r e -  
duced sti l l  fu r ther .  In the second group (physiological immatur i ty)  the i r  content was con-  
s ide rab ly  increased .  It is concluded that no rma l  antenatal  development  is poss ible  during 
exposure  to na tura l  physiological  s t r e s s .  
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Special invest igat ions by Arshavsk i i  [1-4] have shown that no rma l  growth and development  of the o r -  
gan i sm during ontogeny a re  poss ib le  only if there  is exposure  to the action of naturM physiological  s t r e s s ,  
specif ic  for  each  age per iod.  In the fetal per iod the physiological  f o r m  of s t r e s s  s t imulat ion is c r ea t ed  by 
the r e s t r i c t e d  a r e a  of the placental  su r face .  As a r e su l t  there  is the episodic fo rmat ion  of a deficiency in 
the supply of nut r ien ts  and oxygen f r o m  the ma te rna l  blood into the fetal  blood. The fetus responds  to the 
resul t ing deficiency by an adaptive genera l  mo to r  react ion.  This i nc reases  the ra te  of the fetal  c i rcula t ion  
and thus inc reases  the quantity of blood flowing through the cap i l l a r i e s  of the placenta  in unit t ime ,  thus 
causing compensat ion  of the deficiency.  To what extent a r e  the adaptive motor  r e sponses  of the fetus just  
descr ibed ,  in normal  pregnancy ,  a manifes ta t ion  of the function of the h y p o t h a l a m i c - p i t u i t a r y - a d r e n a l  s y s -  
t e m  (HPAS) ? A specia l  invest igat ion [9] has shown that this s y s t e m  begins to function in the beginning of 
the fetal  per iod - in rabbi t  fe tuses  f r o m  the 18th-20th day of antenatal  development .  The impor tance  of this 
s y s t e m  to the vital  ac t iv i ty  of the fetus under normal  and abnormal  in t rauter ine  conditions of development  
has not been studied. 

In the invest igat ion desc r ibed  below the effect  of inhibition of the ges ta t ion dominant on fetal  ad reno-  
cor t ica l  function was invest igated in pregnant  rabbi t s .  

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

The s ta te  of ad renocor t i ca l  function was judged f r o m  the content of chemical  components  par t ic ipat ing 
in s t e ro id  product ion in them:  l ipids,  choles te ro l ,  and a seo rb i c  acid. The de terminat ions  were  c a r r i e d  out 
by h i s tochemiea l  methods:  l ipids were  r evea led  by staining with Sudan Black B and Sudan IV, choles te ro l  
by polar iza t ion  mic roscopy ,  and a sco rb ic  acid by Baekhus '  method.  A his tological  invest igat ion also was 
c a r r i e d  out. The newborn an imals  were  studied during the f i r s t  half of the day a f t e r  bir th .  Fe tuses  on the 
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Fig. 1. Lipids (above) and choles terol  (below) in the adrenal  cor tex  
of fetuses on the 29th day of pregnancy under normal  conditions 
(left) and physiological immatur i ty  (right). Here and in Figs.  2 and 
3, 160 • 

Fig. 2. Cholesterol  (above) and choles terol  (below) in the adrenal  
cor tex  of newborn rabbits  under normal  conditions (left) and phys-  
iological immatur i ty  (right). 

19th, 21st, 23rd, 25th, 27th, and 29th days of normal  pregnancy were  studied. Inhibition of the gestat ion 
dominant was produced by the format ion of an exper imenta l  neurosis  in the pregnant females by the method 
usually adopted in the l abora to ry  [1, 2, 5-8]. The pregnant  rabbit  was kept in a special  chamber  where she 
was exposed for  20 min to the al ternate  action (with intervals) of noise and weak e lec t r ic  st imulation (4-6V) 
applied through the f loor of the chamber .  Altogether  458 fetuses and newborn rabbits  f rom normal  p reg-  
nancies and 183 f rom pregnancies  accompanied by exposure to s t r e s s  were  investigated. 
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Fig .  3. L i p i d s  (above) and c h o l e s t e r o l  (below) in the 
a d r e n a l  c o r t e x  of f e t u s e s  on the 27th day  of p r e g n a n c y  
unde r  n o r m a l  cond i t ions  (left) and  w i th  i n c r e a s e d  g e n -  
e r a l  m o t o r  a d a p t i v e  r e a c t i o n s  ( r ight ) .  

EXPERIMENTAL RESULTS 

The histological analysis showed that under normal conditions the structural formation of the adrenal 
cortex takes place in the course of the fetal period. By the 19th-20th day the interrenal and suprarenal an- 
lagen fuse to form the cortex and medulla. On the 21st-23rd day the cortex enlarges in size and differen- 
tiates into zones: on the 25th day the zona glomerulosa, zona fascic~lata, and the primary zona reticularis 
are visible. After the 25th day the zonal differentiation of the cortex becomes clearer still, although no sub- 
stantial changes take place before the end of pregnancy. Only very small quantities of lipids, cholesterol, 
and ascorbic acid are present in the adrenals of fetuses at the 21st day of pregnancy. With structural dif- 
ferentiation of the cortex its content of these substances increased, and this increase was particularly rapid 
before the 24th-25th day. When the secretion of hormones by the adrenal cortex is increased, as happens 
during exposure to stress, the lipids in its cells are quickly used up and the cholesterol and ascorbic acid 
content falls sharply. When the cortical cells revert to a state of relative rest, their lipid content is re- 
stored and the content of cholesterol and ascorbic acid rises. 

As research in Arshavskii's laboratory has shown, a state of organized rest is absent in the antenatal 
period and in the early postnatal period until antigravity reactions begin to appear [2-4]. The question 
arises of how to assess the content of lipids, cholesterol, and ascorbic acid in the adrenal cortex found in 
the course of a normal pregnancy. Is it an expression of an activated state or of a state of rest of the fetus? 
What are the possible normal controls in this sense, and are they in fact possible? Answers to these ques- 
tions could  be ob ta ined  in f e t u s e s  f r o m  m o t h e r s  in which  the  g e s t a t i o n  d o m i n a n t  was inh ib i t ed .  The l iv ing  
f e t u s e s  found at  l a p a r o t o m y  on the m o t h e r s  on the 27th o r  on the 29th day  of  p r e g n a n c y  as  we l l  a s  l iv ing  new-  
b o r n  r a b b i t s  in mos t  c a s e s  had  a body  we igh t  be low the c o n t r o l .  On the 27th day  of p r e g n a n c y  t h e r e  w e r e  
50% of such fetuses , 62% on the 29th day, and 67% of the newborn animals weighed less than in the control. 
The weight of 17% of the fetuses on the 29th day of pregnancy and of 3% of the newborn rabbits was increased. 
In all fetuses and newborn rabbits with delayed development (physiologically immature) without exception 
the content of lipids, cholesterol, and ascorbic acid was sharply increased (Figs. I and 2). This increase 
was found if the comparison with the control fetuses was made by age or (in particular) by weight. In many 
fetuses and newborn animals with a normal and, in particular, with an increased body weight the content of 
these substances was lowered, but in some, just as in the fetuses and newborn rabbits with delayed develop- 
ment, it was increased to some degree. 

Investigations in Arshavskii,s laboratory have shown that the fetus responds to a disturbance of the 
cond i t ions  of i t s  d e v e l o p m e n t  ( inhibi t ion  of the  g e s t a t i o n  dominan t )  by  i n t e n s i f i c a t i o n  of i ts  adap t ive  g e n e r a l  
m o t o r  r e a c t i o n s ,  as  a r e s u l t  of which  i ts  g r o w t h  m a y  be a c c e l e r a t e d  o r  m a y  r e t a i n  wi th in  n o r m a l  l i m i t s .  At 
the s a m e  t i m e  it has  a l s o  been  shown tha t ,  if the  g e s t a t i o n  dominan t  is  i nh ib i t ed ,  the m o t h e r  deve lops  an 
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acidotic shift  of ac id -base  homeos tas i s .  The acidotic changes thus a r i s ing  in the fetal  hypothalamus depress  
HPAS function. As a resu l t ,  in physiological ly  immatu re  fe tuses  and newborn rabbi t s  the choles te ro l ,  l ipids ,  
and ascorb ic  acid that accumulate  in the adrenal  cor tex  a re  not util ized, and cor t i cos te ro ids  a re  not fo rmed  
or  s ec re t ed .  The high content of these subs tances  found in the p resen t  expe r imen t s  in the adrenal  cor tex  of 
physiological ly  immature  fe tuses  and newborn rabbi ts  is evidence in support  of this view. Consequently,  in- 
hibition of HPAS is c lose ly  linked with the cessa t ion  of the adaptive motor  reac t ions  of the fetus.  The data 
given above ref lect ing a low content of choles te ro l ,  l ipids,  and ascorb ic  acid in the adrenal  co r t ex  of fe tuses  
during no rma l  pregnancy thus indicate that the whole HPAS s y s t e m  in these  fe tuses  is act ivated compared  
with its s ta te  in physiological ly  immature  fe tuses .  The la t t e r  thus behave as a type of control  for  c o m p a r i -  
son with no rma l ly  developing fe tuses .  During intensif icat ion of the adaptive reac t ions  of the fetus the ac t i -  
vation of the HPAS is inc reased  sti l l  m o r e ,  and this leads  to a st i l l  fu r the r  dec rease  in the level  of cho les -  
te ro l ,  l ipids ,  and ascorb ic  acid in the adrenal  cor tex  (Fig. 3). The content of l ipids,  choles te ro l ,  and a s c o r -  
bic acid in the adrenal  cor tex  of physiological ly  ma tu re  newborn rabbi t s  also was less  than in the physiolog-  
ical ly immatu re  rabbi t s .  The difference was even somewhat  more  marked  than in the fe tuses  (compare Figs.  
1 and 2). Invest igations in A r s h a v s k i i ' s  l a b o r a t o r y  have shown that immedia te ly  a f te r  b i r th  the ambient  t e m -  
pe ra tu re ,  being lower  than the intrauter ine t e m p e r a t u r e ,  acts  as a natural  physiological  s t r e s s  s t imulus  [2- 
4]. The act ivated s ta te  of the adrenal  cor tex  in newborn rabbi ts  obse rved  in the p re sen t  exper iments  is the 
resu l t  of the influence of this physiological  s t r e s s .  
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