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In Wistar  ra ts  7 and 45 days af ter  bi la teral  subdiaphragmatic  vagotomy the zona fasciculata  
and zona re t icu lar i s  of the adrenal cor tex were enlarged and the content of unsaturated phos-  
pholipids in their  cells was increased.  In the medulla the venous sinusoids were great ly  dilated. 
Administrat ion of glucose to the vagotomized animals caused fur ther  accumulation of unsa tur -  
ated phospholipids in the cells of the zona fasciculata  but there was no change in the width of 
the zones.  These facts indicate that after  vagotomy p r e c u r s o r s  of s teroid  hormones accumulate; 
this is in terpre ted  as a morphological  sign of depress ion of flmctional activity of the zona fasc-  
iculata and zona re t icu lar i s  of the adrenal cortex.  
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Nervous regulation of adrenal function has been inadequately studied [1,5,8]. The role of the vagus nerve 
has received particularly little attention [2,3,6]. Meanwhile the study of this problem is of great importance 
not only for the elucidation of the principles of nervous regulation of secretory activity of the adrenal glands, 
but also for an assessment of changes in the hormonal status of the body after vagotomy, for this operation is 

used for the surgical treatment of gastric and duodenal ulcer. 

Morphological and functional changes in the adrenal cortex were studied after bilateral subdiaphragmatic 

vagotomy. 

EXPERIMENTAL METHOD 

Altogether 90 male Wistar rats weighing 120-140 g were used. Bilateral subdiaphragmatic vagotomy 
was performed under ether anesthesia and, in order to ensure maximal identity of the histochemical reactions, 
the experimental and control animals were killed in pairs (followed by simultaneous processing of the sections) 
7 and 45 days after the operation: after starvation for 24 h and 1,2,3, and 6 h after injection of 20~c glucose 
solution in a dose of 2 g/kg body weight by gastric tube. At each time five experimental and five control ani- 

mals were used. 

The state of the adrenal cortex was studied in sections obtained from the middle part of the gland, by 
Yaglov's combined method [7], which enables unsaturated phospholipids to be detected in the adrenocorticocytes 

and adrenalin and noradrenalin in the chromaffin cells. To compare the area of the adrenal cortex in the vago- 
tomized and control animals, a gravimetric method was used. The width of the zones was measured with an 
ocular micrometer. The content of unsaturated phospholipids in the adrenocorticocytes was expressed in con- 
ventional units (points) by Faustov's method [4]. The results were subject to statistical analysis by the Fisher 

-- Student method. 

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

In the experimental  animals 7 and 45 days af ter  the operation a significant increase  (P < 0.05) was ob- 
served in the a rea  of the adrenal cor tex on account of widening of the zona fasciculata  and zona re t icular is  
(Tables 1 and 2). Injection of glucose caused no significant changes in the width of these zones in ei ther  the .... 
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T A B L E  1. D e g r e e  of I n c r e a s e  in A r e a  of C o r -  
t e x  and of  Venous  S inuso ids  of A d r e n a l s  of 
V a g o t o m i z e d  Ra t s  

Degree of enlarg emen-~-, ~/o 

7 days after t45 days after 
Object ] operation toperation 

| 
Cortex 17,4 [ 15 
Venous sinuses 92 ] 73 / 

T A B L E  2. Width  of Zones  of A d r e n a l  C o r t e x  (in o c u l a r  m i c r o m e t e r  uni ts ;  M:~m) 

Object 

C o l ' t e x  
Zona fasciculata 
Zona reticularis 
Zona glomerulosa 

7 days after operation Degree of 45 days after operation 

enlarge- C o G  V ~  Control Vagotomy ment, % 

522-+ 6 
328-+ 7 
90 + 4 
61-+3 

620 + 9 
4t5 -+ 12 
121_+4 
59-- + 2 

18,7 
26 
34 

586 + 6 
387--- + 6 
106~3 
65• 

688-+ 6 
462-+ 6 
I38+_6 
63+--- 4 

Degree of 
enlarge- 

IYl e n t  s ~o 

16,7 
19,3 
30 

c o n t r o l  o r  the e x p e r i m e n t a l  an ima l s~  H o w e v e r ,  h y p e r g l y c e m i a  led  to changes  in the  content  of u n s a t u r a t e d  
p h o s p h o l i p i d s  in the  a d r e n o c o r t i c o c y t e s  of the  zona  f a s c i c u l a t a  of the c o r t e x  in both g roups  of a n i m a l s  (F ig .  1). 
T h e i r  con ten t  was  much  h i g h e r  in the  e x p e r i m e n t a l  than in  the  c o n t r o l  a n i m a l s .  R e p e a t e d  o b s e r v a t i o n s  showed 
tha t  h y p e r g l y c e m i a ,  d e v e l o p i n g  1 h a f t e r  i n j ec t i on  of g l u c o s e ,  was  a c c o m p a n i e d  by a s m a l l e r  i n c r e a s e  in the 
p h o s p h o l i p i d  l e v e l  in the  e x p e r i m e n t a l  g roup  than in the con t ro l .  H o w e v e r ,  b e c a u s e  t h e i r  content  was i n i t i a l l y  
h i g h e r  in the e x p e r i m e n t a l  a n i m a l s ,  the  p h o s p h o l i p i d  l e v e l  in the  e x p e r i m e n t a l  g roup  was h i g h e r  than the con-  
t r o l  a t  th is  t i m e  a l s o .  Dur ing  the next  2 h the  p h o s p h o l i p i d  con ten t  in the c o n t r o l  a n i m a l s  r e a c h e d  i t s  i n i t i a l  
l e v e l ,  w h e r e a s  in the e x p e r i m e n t a l  g roup  (7 days  a f t e r  the ope ra t ion )  i t  f e l l  be low the i n i t i a l  l e v e l  (F ig .  1). 
De s p i t e  t h i s ,  h o w e v e r ,  t h e i r  l e v e l  in the  e x p e r i m e n t a l  g roup  r e m a i n e d  h i g h e r  than  in the c o n t r o l ,  and l a t e r ,  
6 h a f t e r  i n j e c t i o n  of g l u c o s e ,  i t  d id  not  change  s i g n i f i c a n t l y .  

An i m p o r t a n t  f a c t o r  in the e v a l u a t i o n  of the  m o r p h o l o g i c a l  and func t iona l  s t a t e  of the a d r e n a l  g land  i s  a 
change  in i t s  b lood  supp ly .  T h e s e  o b s e r v a t i o n s  showed tha t  v a g o t o m y  l e a d s  to m a r k e d  d i l a t a t i on  of the  i n t e r n a l  
b lood  v e s s e l s  of the  g land.  The  g r a v i m e t r i c  m e t h o d  u s e d  e na b l e d  the d e g r e e  of d i l a t a t i o n  of the  venous  s i n u -  
s o i d s  of the  a d r e n a l  m e d u l l a  to be d e t e r m i n e d  (Table  1). C o m p a r i s o n  of the r e s u l t s  fo r  the d i f f e r e n t  t i m e s  
shows tha t  a f t e r  45 days  t h e r e  was a t e n d e n c y  fo r  the  d e g r e e  of d i l a t a t i on  to d i m i n i s h ,  but  i t  was s t i l l  above  
the c o n t r o l  va lue .  

The  r e s u l t s  of t h i s  i n v e s t i g a t i o n  thus  i n d i c a t e  tha t  b i l a t e r a l  s u b d i a p h r a g m a t i c  vagotorny  c a u s e s  widen ing  
of the  zona  f a s c i c u l a t a  and  zona  r e t i c u l a r i s  of the a d r e n a l  c o r t e x  and i n c r e a s e s  t h e i r  conten t  of  u n s a t u r a t e d  
p h o s p h o l i p i d s .  The  e x p e r i m e n t s  with g l u c o s e  a d m i n i s t r a t i o n  showed ,  h o w e v e r ,  t ha t  h y p e r g l y c e m i a  l e a d s  to a 
m a r k e d  i n c r e a s e  in the u n s a t u r a t e d  p h o s p h o l i p i d  conten t  in c e l l s  of the  zona  f a s c i c u l a t a  of the  a d r e n a l s  of both  
g roups  of a n i m a l s ~  H o w e v e r ,  the  fac t  tha t  f l uc tua t i ons  in t h e i r  con ten t  a t  d i f f e r en t  t i m e s  a f t e r  a d m i n i s t r a t i o n  
of g l u c o s e  did  not  a f f ec t  the  width of the zona  f a s c i c u l a t a  and zona  r e t i c u l a r i s ,  but  w e r e  a c c o m p a n i e d  by con-  
s i d e r a b l e  d i l a t a t i o n  of  the  b lood  v e s s e l s  s u g g e s t s  t ha t  the  o b s e r v e d  widen ing  of the zona  f a s c i e u l a t a  and zona  
r e t i c u l a r i s  in the  v a g o t o m i z e d  a n i m a l s  was due to two f a c t o r s :  e x c e s s i v e  a c c u m u l a t i o n  of p h o s p h o l i p i d s  and 
changes  in the  h e m o d y m a m i c s  in the  a d r e n a l  g l ands .  The  fac t  tha t  the conten t  of u n s a t u r a t e d  p h o s p h o l i p i d s  i s  
h i g h e r  in the  a d r e n o c o r t i c a l  c e l l s  of v a g o t o m i z e d  a n i m a l s  i s  i n t e r p r e t e d  by the w r i t e r  a s  a m o r p h o l o g i c a l  s ign  
of  the  d e p r e s s e d  a c t i v i t y  of the  a d r e n a l  c o r t e x .  Th is  f ac t  i s  in good a g r e e m e n t  with the  o b s e r v a t i o n s  of  W e x l e r  
and L u t m e r  [9], who a l s o  o b s e r v e d  widen ing  of the  a d r e n a l  c o r t e x ,  a h i g h e r  conten t  of u n s a t u r a t e d  p h o s p h o l i p i d s  
in the  a d r e n a l s ,  and a l o w e r  b lood  c o r t i c o s t e r o n e  l e v e l  in a l l o x a n - i n d u c e d  h y p e r g l y c e m i a .  

I t  can  be  conc luded  f r o m  the f ac t s  d e s c r i b e d  above  tha t  a f t e r  b i l a t e r a l  s u b d i a p h r a g m a t i c  v a g o t o m y  t h e r e  
i s  a de f in i t e  d e c r e a s e  in func t ion  of the  zona  f a s c i c u l a t a  and zona  r e t i c u l a r i s  of the  a d r e n a l  co r t ex ;  th is  e f fec t  
p e r s i s t s  f o r  45 days  a f t e r  the  o p e r a t i o n ,  e v i d e n c e  of the  e s s e n t i a l  r o l e  of the vagus  n e r v e  in the  m a i n t e n a n c e  
of n o r m a l  a d r e n a l  func t ion .  
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Fig~ 1o Conten t  of u n s a t u r a t e d  p h o s p h o l i p i d s  in 
zona  f a s c i c u l a t a  of  a d r e n a l  c o r t e x  o f  c o n t r o l  and  
v a g o t o m i z e d  a n i m a l s  7 days  (A) and 45 days  (B) 
a f t e r  ope ra t i on ~  Cont inuous  l ine  r e p r e s e n t s  con-  
t r o l ;  b r o k e n  l ine  vago tomy~ 
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