
D I S T U R B A N C E S  O F  G A S T R I C  S E C R E T I O N  

IN E X P E R I M E N T A L  L I V E R  P A T H O L O G Y  

V.  S. D a s h k o v s k a y a  UDC 616.36-092.9-07 : 616.33-07 

Gas t r i c  sec re t ion  in dogs with a gas t r i c  f istula was studied before and a f t e r  l iver  damage 
induced by injecting a 33%solution of sodium sal icylate  (0.6 m l / k g  body weight) into the 
por ta l  vein. The s t imuli  were  h is tamine and mea t  (sham feeding). Observa t ions  continued 
for  2 weeks to 3 y e a r s .  In l iver  pathology there  is an increase  in the volume of gas t r i c  
juice sec re t ed  and in its acidity and proteolyt ic  act ivi ty,  chiefly in the nervous  ref lex phase 
of gas t r i c  secre t ion .  

There  are  many repor t s  in the cl inical  l i t e ra ture  on changes in the functional and morphologica l  
s tate  of the gas t ro in tes t ina l  t r a c t  in l iver  d isease  [2-5, 8, 11, 12, 15, 22, 23, 26, 27]. The expe r imen ta l  
data obtained a f t e r  l ive r  damage by hepatotoxic subs tances  (chloroform,  carbon te t rach lor ide ,  sa l icy la tes ,  
alcohol) are  cont radic tory .  Most worke r s  obse rved  an increase  in the s e c r e t o r y  and ac id - fo rming  functions 
of the s tomach  under  these conditions [1, 13, 17-21, 25], whereas  o thers  [14, 24] obse rved  inhibition of the 
gas t r i c  secre t ion .  

The object of this investigation was to c la r i fy  the c h a r a c t e r  of the gas t r i c  les ion and to de te rmine  
the mechan i sms  of the changes in gas t r i c  functions in expe r imen ta l  l ive r  pathology. 

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

Pathological  changes in the l iver  were  produced by injecting sodium sal icyla te  into the por ta l  vein 
by L i tvak ' s  method [9] in the w r i t e r ' s  modification.  By this method a l ong - t e rm sc le ro t ic  p roce s s  a c -  
companied by degenerat ive  changes and by s t ruc tu ra l  changes in the pa r enchyma  of the organ could be 
obtained in the l iver  [7]. Exper iments  were  c a r r i e d  out on 5 mongre l  dogs weighing 12-20 kg with B a s o w -  
Pavlov gas t r i c  f is tu las .  The spontaneous level  of gas t r i c  sec re t ion  was f i r s t  es tab l i shed  in response  to 
subcutaneous injection of his tamine (0.1% solution) and to sham feeding with mea t  (100 g). The s t imul i  
were a l te rnated  (at in tervals  of a few days to 1 week). Under morph ine - amoba rb i t a l  anes thes ia  a midline 
laparo tomy was p e r f o r m e d  1.5-2 months la ter ,  a branch of the splenic vein was mobil ized,  and a polyethylene 
ca the te r  was introduced through it into the por ta l  vein. A 33% solution of sodium sal icyla te  was then slowly 
injected through the ca the te r  in a dose of 0.6 m l / k g  body weight. After  the injection the branch of the 
splenic vein was ligated and the abdominal  wall  was sutured in l aye r s  without drainage.  Two dogs rece ived  
a second injection of the same dose of sa l icyla te  4-5 months la te r .  

The main  invest igations were  c a r r i e d  out a f t e r  10-12 days.  The t e s t s  were  c a r r i e d  out on an empty  
s tomach  a f t e r  the animals  had been s ta rved  for  18 h. 

The volume of gas t r i c  juice, the free and total  acidity,  and the proteolyt ic  act ivi ty of the juice were 
de termined.  

In 2 dogs, because of the short  per iod of observat ion,  only qualitative data on the d is turbances  of 
gas t r i c  function could be obtained. The resu l t s  obtained with 3 dogs, under  observa t ion  for  about 3 y ea r s ,  
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were subjected to s ta t is t ical  analysis [10]. Besides determining the acidity and proteolyt ic  activity of the 
juice, the indices of acidity and pepsin were calculated relat ive to the total volume of gas t r ic  juice. 

EXPERIMENTAL RESULTS AND DISCUSSION 

In two dogs I0 days after the injection of sodium salicylate the reaction of the fasting gastric juice 
became acid (in seven of nine tests) instead of neutral; in six of nine tests spontaneous gastric secretion 
took place (from i0 to 56 ml). In four of six tests on one of these dogs the secretion of gastric juice was 
greater in response to histamine and sham feeding with meat than before the injection of salicylate. These 
dogs died 16 and 50 days after the operation. 

The dogs Poprygun'ya, Plaksa, and Karlik were under observation for 2 years 6 months, 2 years 
5 months, and 3 years, respectively. Karlik and Poprygun'ya received two injection s of sodium salicylate. 
Altogether 134 tests were carried out on these dogs. Spontaneous secretion of acid gastric juice was 
observed in some of them. 

The results obtained with these dogs after injection of histamine and sham feeding with meat are 
given in Table i. Injection of histamine into the dog Poprygun'ya led to an increase in the HCI and pepsin 
concentration. The total volume of gastric juice was unchanged. There was a very small increase in the 
total quantity of HCI secreted. Sham feeding the same dog with meat led to an increase in all the indices 
of gastric secretion. 

All the indices of gastric secretion except proteolytic activity were increased in the dog Plaksa 
after injection of histamine. All the indices increased after sham feeding with meat. 

In the dog Karlik injection of histamine led to an increase in the volume of gastric juice and in the 
total HCI production. During sham feeding with meat pepsin secretion also increased. 

These results show that in most tests the secretory, acid-forming, and proteolytic functions of the 
stomach were enhanced in liver pathology caused by sodium salicylate. The more distinct changes in 
response to sham feeding with meat than to injection of histamine indicate that the greatest changes in 
gastric function under these circumstances took place during the first (nervous reflex) phase of gastric 
secretion. The second (humoral-chemical) phase was less affected. 

The indices of gastric secretion in all the animals were changed during the first month after the 
operation. Later they continued to remain high and there was a further sharp increase after a second 
injection of salicylate. This was observed particularly clearly after sham feeding of the dogs with meat. 

No tendency for the gastric secretion to return to normal was observed during the entire period of 
observat ion (up to 3 years ) .  This cor responds  to the duration of the morphological  changes in the l iver  
[7]. The dis turbances of gas t r ic  activity observed  could not be associated with any di rect  effect  of sodium 
salicylate on the stomach: intravenously injected sodium sal icylate is not exc re t ed  by the gas t r ic  mucosa 
[6] and, in addition, when adminis tered  in this way, it does not a l te r  the acidity of the gas t r ic  juice [16] 
or  may even inhibit its secre t ion  [28]. 
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