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After  ad rena lec tomy  (observat ions las t ing 43 days) there  is no dec rea se  in the volume of ga s t r i c  juice 
sec re ted ,  but the hydrochlor ic  acid concentra t ion fal ls  (by 31-4770 of its initial value).  This was due to 
death and degenera t ive  changes in the pa r i e t a l  cel ls  of the fundal glands.  

Severa l  wo rke r s  [4, 5, 7, 8] have obse rved  d is turbances  of gas t r i c  sec re t ion  a f t e r  ad rena lec t emy  in 
r a t s ,  although informat ion  on the c h a r a c t e r  of these  d is turbances  is conflicting. Some inves t iga tors  have 
desc r ibed  a d e c r e a s e  in the volume of g a s t r i c  juice sec re ted ,  while o thers  ment ion a lowering of its h y d r o -  
chlor ic  acid or  peps in  concentra t ion.  The p rob lem of the his tological  and h i s tochemica l  changes taking place 
in the s tomach  a f t e r  ad rena lec tomy has  been insufficiently studied. I t  has  been shown [2, 3, 6, 9] that the 
weight of the s tomach  is reduced  in ad rena iec tomized  r a t s ,  venous s tas i s  develops,  and a t rophic  changes,  
h e m o r r h a g e s  and u lce ra t ion  take place  in its mucous m e m b r a n e .  A dec rea se  in the s ize  of the pr inc ipa l  
cel ls  has been found m a c r o s c o p i c a l l y .  

A combined invest igat ion* was c a r r i e d  out on ma le  r a t s  weighing 200-220 g to de te rmine  the dynamics  
of d i s turbances  of ga s t r i c  sec re t ion  and also the h is to logical  and h i s tochemica l  changes taking place  in the 
ga s t r i c  m u c o s a  a f te r  total  adrenalectomyo 

E.XP E R I M E N T A L  M E T H O D  

Cannulas were  introduced into the p r e p y l o r i c  p a r t  of the an imals '  s tomach.  The ga s t r i c  juice was in-  
ves t iga ted  (two or  th ree  t imes)  2-3 weeks a f t e r  the opera t ion to de te rmine  the init ial  p a r a m e t e r s ,  l"~e 
adrena l s  were  then removed;  a f te r  the opera t ion the r a t s  were  kept on a no rma l  diet but instead of water  
they r ece ived  1% NaC1 solution.  The volume of gas t r i c  juice sec re ted ,  the total  acidity, the f r ee  HC1 and 
peps in  concentra t ion (by Tugolukov's  method [1]) were  es t imated .  Mater ia l  for  h is tological  and h i s tochemica l  
invest igat ion were  taken f r o m  var ious  pa r t s  of the s tomach  and fixed in fo rmal in  or  by Shabadash 's  method.  
The samples  were  dehydrated and embedded in paraf f in  wax. Sections were  stained with i ron-hematoxyl in  
and a lso  by the methods  of Feulgen,  Brache t ,  and Hotchkiss .  The expe r imen ta l  animals  (62 ra ts )  were  
divided into two groups .  In the r a t s  of group 1 (28 adrena lec tomized ,  6 undergoing mock  ad rena lec tomy r 
and 6 intact) the ga s t r i c  s ec re t ion  was studied.  In the an imals  of group 2 (10 adrena lec tomized ,  6 u n d e r -  
going mock  adrena lec tomy,  and 6 intact) the g a s t r i c  mucosa  was invest igated his to logical ly  and h i s t o c h e m i -  
cal ly .  Inves t iga t ions  on the ad rena lec tomized  r a t s  were  r e s u m e d  8-10 days a f t e r  the opera t ion .  The e x p e r i -  
ments  were  c a r r i e d  out weekly (3-6 weeks) .  The an imals  were  fas ted  for  18 h before  the exper iment  (salt  
solution was given ad lib.). Gas t r i c  juice was then collected for  a per iod of 1 h. 

* The his to logical  and h i s tochemica l  invest igat ions were  c a r r i e d  out jointly with N. M. Zhukova. 
t Fo r  g r e a t e r  re l iab i l i ty ,  bes ides  the control  group (animals with cannulas in the s tomach) ,  additional in-  
ves t iga t ions  were  made  of an imals  undergoing a mock  adrena lec temy,  the opera t ion being the s a m e  as in the 
ad rena lec tomized  an imals  but the adrena l s  were  not r emoved .  These an imals  r ece ived  17o NaC1 solution. 
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TABLE 1. Determination of Volume of Fasting Gastr ic  Juice 
Secreted Pe r  Hour and of Some of Its Components Under Normal  
Conditions and After Adrenalectomy 

Animals 
investigated 

Volume of 
gastric 
juice (in ml) 

I n:J 

Total ~ o 

acidity o 

78,75_____4,5 43,3__3,~ 
100 100 

Pepsin content (in rag, 
In 1 ml I 
gastric ] 
juice 

Total 
secreted 

I 
Intact M+_m 1,9_+0,1 1210+37 % 100 ] ,1~ , 143,5_+7,8100 

8-10 days after M ~ m  1,86+0,3 39,7+9,3 I22 7-+-7 1 7.3+0,8 14.9~3,4 
adrenalectomy % 97.9 54,1 ] ' 53,,7 ' 34,8 34,2 

P >0,1 <0,001 <0,02 < 0 , 0 1  <0,01 
I 

) 11--20 �9 M+m 2,23---0,25 71,5•177177 
% 117,4 90,8 98,1 ~ 106,2 120,9 
P >0,1 0,1 >0,1 0,1 >0,1 

�9 21 --43 3,42__+0,38 
180 

<0,001 

16,0~1 ,~ 
76,2 
>0,1 

73,0• 29,5___+4,~ 
92,7 69,7 

>0,I <0,05 

53,0_8,2 
121,8 

>0,I 

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

As Table 1 shows, 8-10 days after  adrenalec tomy there was pract ica l ly  no change in the volume of gas -  
t r ic  juice secre ted .  On the other hand, the p a r a m e t e r s  of its ingredients showed a sharp decrease  by this 
t ime.  F rom the l l t h  to the 20th day after  adrenalectomy,  an a lmost  complete and permanent  normalizat ion 
of pepsin secre t ion  took place in mos t  ra t s .  So far  as hydrochlor ic  acid production is concerned, in this 
case compensation was relat ive and unstable:  in the la ter  periods the hydrochlor ic  acid concentration fell 
again. This indicates considerable exhaustion of the s ec r e to ry  power of the par ie ta l  cells.  The data des -  
cribed were confirmed by the resu l t s  of his tological  examination, but there is good reason  to suppose that 
the changes in s e c r e t o r y  activity of the s tomach resulted,  not f rom the adrenalectomy,  but f rom the p r o -  
longed action of NaC1 solution on the gas t r ic  mucosa .  For  this reason,  additional experiments  were ca r r i ed  
out on animals undergoing mock adrena lec tomy but receiving 1% NaC1 solution and on control  ra ts  receiving 
ordinary  water .  In the f i r s t  group, the secre t ion  of gas t r ic  juice was increased,  and showed a constant ten-  
dency toward an increase  in the f ree  hydrochlor ic  acid concentration, no decrease  being found in its concen- 
trat ion in any of the animals .  Hence, the resul ts  of these additional experiments  suggest  that adrenalectomy 
(and not the salt  solution) was the cause of the decrease  in hydrochlor ic  acid production by the par ie tal  cells.  

At autopsy on many of the adrenalectomized ra ts ,  erosions  and small  u lce rs  were observed on the g a s -  
t r ic  mucosa  mic roscop ica l ly  on the 14th day after  the operation.  Histological and his tochemical  changes 
were found in all animals  on the 6th day after  operation.  The most  marked  destruct ion was observed in the 
fundal par t  of the s tomach.  Pro l i fe ra t ion  of undifferentiated epithelium in the superf icial  par t  of the gas -  
t r ic  mucosa  was observed,  as a resul t  of which the necks of the glands became lengthened and the par ie te l  
cells were displaced into the deeper layers  of the mucosa .  The epithelium of the te rminal  port ions of the 
glands was flattened. The quantity of cytoplasm in the cells was reduced. A deficiency of r ibonucleic acid 
was discovered in the principal  cel ls .  Death and a decrease  in size of the principal  and par ie ta l  cells were 
found; the par ie te l  cells were mos t  severe ly  affected: large numbers  of vacuoles appeared in them, and 
pycnosis  of their  nuclei was found. In the animals undergoing mock adrenalectomy and receiving 1% NaC1 
solution no pathological  changes were found in the s tomach.  
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