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Experiments  on 98 albino rats  showed that as a resul t  of development of toxic-chemica l  de- 
generation of the stomach wall after administrat ion of 5% AgNO 3 solution seven t imes  over a 
per iod of 3 weeks, the evacuatory function of the stomach and its absorption of water  were 
substantially reduced; the absorption of glycine in the small  intestine was increased.  Mean- 
while the amylolytic activity of the contents of the small  intestine and of a pancreat ic  homog- 
enate also was increased.  The hypoproteinemia was accompanied by an increase  in the total 
protein concentration in the liver,  pancreas ,  and small  intestine. 

The charac te r  of disturbances and the development of compensatory p rocesses  in the digestive sys tem 
in patients with gas t r ic  ulcer  has not received adequate study despite the many investigations into the sub- 
ject of peptic ulceration [7, 9]. 

It was therefore  decided to investigate changes in the pa rame te r s  of function and metabolism of the 
digestive organs in experimental  degeneration of the gas t r ic  wall. 

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

After  ra ts  had been deprived of food for 24 h, 8 ml isotonic glycine solution colored with carmine was 
injected into the stomach through a tube. The animals were decapitated 5 mtn later.  The esophagus and the 
end of the colored part  of the intestine (and in some experiments  the proximal  portion of the duodenum) 
were  ligated and excised and placed in a vesse l  kept constantly cold with ice.. The length of the stained seg-  
ment of intestine was measured  to provide a measure  of the evacuatory power of the gastrointest inal  t rac t  
(in cm). In some cases  the evacuatory power of the s tomach (in ml) was determined f rom the residual  
volume remaining after introduction of the solution into it. 

The contents of the excised portion of the gastrointest inal  t r ac t  were collected, and the absorptive 
power of the gastrointest inal  t r ac t  (as a percentage of the volume introduced) was determined f rom the dif- 
ference between the volumes of fluid introduced and collected and the concentration o f  glycine in it (esti- 
mated by formol  titration). 

The proteolyt ic  activity [5], amylolytic activity [8], and total protein concentration [11] were de ter -  
mined in t issue homogenates and the contents of the stomach and intestine. 

The investigation was car r ied  out on 98 albino rats .  Tissue  f rom two or three  animals was treed in 
each experiment.  As the f i rs t  step the resul ts  of production of a gas t r ic  ulcer by combined injection of 
caffeine and arsenious anhydride [4] into the rats ,  the s t r e s so r  effect of immobilization [12], and by injec-  
tion of AgNO 3 solution into the stomach [3] were  compared in 106 albino rats .  In the last case the severes t  
damage to the gas t r ic  mucosa was observed. Seven injections (every third  day) of 1.5 ml of 5% AgNO 3 solu- 
tion led to the appearance of hemorrhages  into the stomach wall, necros is  of the mucosa, and the produc-  
tion of single u lcers  in the stomach wall in 65% of cases.  No such damage to the wall of the proximal  
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TABLE i. Functional and Metabolic Changes in the Digestive 
Organs of Albino Rats with Degeneration of the Stomach Wall 

Parameter studied 

Amount of water absorbed (in % of 
amount injected) . . . . . . . . . . .  

Amount of glycine absorbed (in % 
of amount ihjeeted) . . . . . . . . .  

Evacuation of glycine solution: 
aloug sastroifitgstinal tract 
(in cm) . . . . . . . . . . . . . . . . .  
from stomach (in % of amount 
injected) . . . . . . . . . . . . . . . .  

36 

36 

8 

8 

45,3 

34,7 

68,3 

69,2 

Animals with degeneration 
of the gastric mucosa 

Proteolytie activity (in t~gtyrosine): 

of gastric homogenate . . . . . . . .  
of ~astrie contents . . . . . . . . . .  
of homogenate of proximal portion 

of small intestine 
of homogenate of middle portion 

of smarl intestine . . . . . . . . . .  
of homogenate of distal portion 

of small intestine . . . . . . . . .  
of contents of small intest ine. . .  

of pancreatic homogenate . . . . .  
Amylolytie activity (in mg starch 

per :minute): 
of pancreatic homogenate . . . .  
of homogenate of small intestine 
of contents of small intestine . .  

Total protein concentration (in g%): 
in gastric homogenate . . . . .  . . .  
of homogenate of proximalportion 

of smart intestine . . . . . . . . .  
of homogenate of middle portion 

of small intestine . . . . . . . . .  
of homogenate of distal portion of 

small intestine . . . . . . . . . . .  

of pancreatic homggenate . . . . .  
in homogenate of hver . . . . . . . .  
in blood serum . . . . . . . . . . . . .  

21 
21 

72,9 13 
66,5 13 

19,1 13 

18,8 13 

21,9 13 
126,0 t3 

34,1 t3 

8405,0 [3 
112,7 [3 
124,6 [3 

7,7 2 

5,2 2 

4,9 2 

4,9 2 

7,2 !2 
8,2 2 

6,9--7,6 L2 
'Data in 
Literature) 

intact 
animals 

n]M 

<0,0Ol 

<0,05 

>0,I 

<0,02 

>0,1 
>0,05 

I 

>0,5 

>0,I 
>0,05 

>0,5 

<0,05 
>0,5 
<0,001 

>0,05 

>0,05 

<0,01 

<0,05 

<0,05 
<0,01 

s e g m e n t  of the s m a l l  i n t e s t i ne  could be de tec ted  by v i s u a l  examina t i on  under  four fo ld  magn i f i ca t ion .  The  

defec t  in the  g a s t r i c  m u c o s a  in 62% of c a s e s  p e r s i s t e d  fo r  2 weeks  a f t e r  the i n j ec t i ons  of AgNO 3 w e r e  d i s -  

continued.  In the  main  sec t ion  of the  i nves t i ga t i on  the  an im a l s  w e r e  k i l l ed  on the  day a f t e r  the l a s t  i n j e c -  

t ion of AgNO 3. S i lve r ,  l ike  the  o the r  heavy  m e t a l s ,  c a u s e s  coagula t ion  of p r o t e i n  [6], which  was  ev iden t ly  

r e s p o n s i b l e  fo r  the d a m a g e  to  the  g a s t r i c  mucosa .  T h i s  l i m i t s  the  u s e f u l n e s s  of acu te  t o x i c - c h e m i c a l  d e -  

gene ra t i on  of the  g a s t r i c  wa l l  in r a t s  as  a mode l  fo r  it is na tu ra l l y  not ana logous  to  pep t i c  u l c e r a t i o n  in man. 

H o w e v e r ,  s ince  acute  g a s t r o d u o d e n a l  e r o s i o n s  and u l c e r s  a r e  f r equen t  but i nadequa te ly  s tud ied  c o m p l i c a -  

t ions  of d i s e a s e s  of the  g a s t r o i n t e s t i n a l  t r a c t  [1], i t  s e e m e d  that  th i s  mode l  could be u s e d  with advan tage  

to study c e r t a i n  c o m p e n s a t o r y  m e c h a n i s m s .  

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

The  r e s u l t s  a r e  g iven  in T a b l e  1. T h e y  show that  t o x i c - c h e m i c a l  d e g e n e r a t i o n  of the  s t om ach  wa l l  

l eads  to  a m a r k e d  d e c r e a s e  in the  abso rp t i on  of w a t e r  (by 26.3%) ch ie f ly  on account  of a d i s t u r b a n c e  of i ts  

abso rp t ion  in the  s tomach .  By c o n t r a s t  t he  abso rp t i on  of g lyc ine  in the  g a s t r o i n t e s t i n a l  t r a c t  was  i n c r e a s e d  
(by 14.9%). Meanwhi le  the  m o t o r  and e v a c u a t o r y  ac t iv i ty  of the  g a s t r o i n t e s t i n a l  t r a c t  was  s lowed,  ch ie f ly  
on account  of  inh ib i t ion  of the  p a s s a g e  of the  g a s t r i c  conten ts  into the duodenum (by 21.9%). 

T h e  p r o t e o l y t i c  ac t iv i ty  of the  g a s t r i c  contents  and p a n c r e a t i c  t i s s u e s  was  not s i gn i f i can t ly  changed.  

In a n i m a l s  with d e g e n e r a t i o n  of the  s t o m a c h  wal l  the  a m y l o l y t i c  a c t i v i t y  of the  con ten t s  of  the s m a l l  
i n t e s t ine  was  s h a r p l y  i n c r e a s e d  (by 99.7%). At the  s a m e  t i m e  it  was  i n c r e a s e d  in the  p a n c r e a t i c  t i s s u e  
homogena te  (by 63.5%), w h e r e a s  in the  t i s s u e  hom ogena t e  f r o m  the  s m a l l  i n t e s t i ne  it showed no s ign i f i can t  
change.  T h i s  i s  c o n t r a r y  to the v iew [10] tha t  in e x p e r i m e n t a l  i n j u r i e s  to  the  s t om ach  t h e r e  a r e  no s i g n i f i -  
cant  changes  in p a n c r e a t i c  ac t iv i ty ,  w h e r e a s  i n t e s t i na l  funct ions  a r e  a p p r e c i a b l y  changed  to  c o m p e n s a t e  
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for  the digest ive  d is turbances .  It can be postulated f r o m  these  r e su l t s  that compensat ion of the digest ive 
d is turbances  was due p r i m a r i l y  to act ivi ty  of the panc rea t i c  enzymes ,  whereas  the role  of the smal l  in tes -  
t ine was evidently l imited to r e sorp t ion  and motor  and evacua tory  activity.  

Noteworthy changes a re  a lso  observed  in the prote in  concentrat ion in the digest ive organs ,  espec ia l ly  
the l ive r  (an i nc rea se  of 28%). These  changes can be in te rp re ted  as a compensa to ry  react ion  to hypopro-  
t e i a e m i a  a r i s ing  through the increased  l iberat ion of the blood prote ins  into the lumen of the s tomach be-  
cause .of  i nc rea sed  pe rmeab i l i t y  of the cap i l l a r i e s  in the damaged mucosa  [2]. The inc rease  of 25% in the 
to ta l  prote in  content in the pancrea t i c  t i s sue  homogenate  ag rees  with the intensified enzymic  activi ty ob- 
s e rved  in the pancreas .  
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