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Definite and r egu l a r  changes in ga s t r i c  s e c r e t o r y  function and in the digestion of prote in  by 
the g a s t r i c  juice were  obtained in dogs with a ga s t r i c  f is tula and isolated gas t r i c  pouch 
when the external  s e c r e t o r y  (digestive) function of the p a n c r e a s  was blocked. The dynamics  
of these  changes was studied in re la t ion  to the t ime a f t e r  l igation of the pancrea t i c  ducts .  It 
was also found that the digest ion of pro te in  by the gas t r i c  juice is substant ia l ly  a l t e red  a f t e r  
exclusion of pancrea t i c  secre t ion :  the gas t r i c  juice acqu i res  the power  of split t ing prote in  
with the fo rmat ion  of l a rge  quanti t ies  of amino acids and peptone,  many  t imes  s t ronge r  than 
the digest ive power  of the intest inal  juice.  

Although the re  have been seve ra l  invest igat ions of functional morphological  changes in va r ious  p a r t s  
of the digest ive  t r a c t  accompanying  pathological  changes in the p a n c r e a s  [1-4], changes in the secre t ion  of 
gas t r i c  juice,  in enzyme product ion and in digest ion in the s tomach following d is turbance  of the externa l  
s e c r e t o r y  act ivi ty  of the p a n c r e a s  have so fa r  r ece ived  l i t t le  study. 

The object  of this invest igat ion was  to study changes in the s e c r e t o r y  act ivi ty  of the ga s t r i c  glands 
and the digest ion of prote in  by the ga s t r i c  juice a f te r  exclusion of the external  s e c r e t o r y  function of the 
p a n c r e a s .  

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

Expe r imen t s  were  c a r r i e d  out on 9 dogs with a ga s t r i c  pouch of the B r e s t k i n - S a v i c h  type and a 
gas t r i c  f is tula .  Gas t r i c  sec re t ion  was induced by feeding with mea t  (200 g) or  mea t  broth  (0.5 l i ter) and by 
subcutaneous injection of h i s t amine  (2 ml  of a 0.1% solution). The volume of gas t r i c  juice,  its acidity,  and 
its d igest ive  power  were  de te rmined  by Hunt ' s  method in Sabsa i ' s  modif icat ion.  In the expe r imen t s  of 
s e r i e s  I the no rma l  secre t ion ,  acidi ty,  and digest ive  power  of the juice we re  de te rmined  in each animal .  In 
addition, the degree  of hydro lys i s  of a s tandard prote in  (dry bovine serum) by the g a s t r i c  juice was d e t e r -  
mined.  Fo r  this purpose ,  a known quantity of pro te in  (2 ml  of a 1% solution) was t r ea t ed  with the same 
volume of gas t r i c  juice in all  expe r imen t s  (1 ml).  Af ter  incubation for  15 min the digest  was  invest igated 
with an amino-ac id  ana lyze r .  In the expe r imen t s  of s e r i e s  II, a f t e r  addition of prote in  to the gas t r i c  juice 
and exposure  under the same condit ions,  intest inal  juice diluted 1 :20  Was added to the samples .  Each 
sample  was incubated at 37~ fo r  15 min,  a f te r  which the amino acids were  analyzed quanti tat ively.  In 
s e r i e s  III,  ga s t r i c  juice was added to a s tandard peptone solution. 

After  the s e r i e s  of expe r imen t s  had been p e r f o r m e d  on the "intact"  animal  (gast r ic  f is tula + ga s t r i c  
pouch only), the pancrea t i c  ducts  were  l igated.  The gland was ca re fu l ly  sepa ra ted  f rom the duodenum and 
buried in the per i toneal  cavi ty .  

Main Depar tment  No. 4, Minis t ry  of Health of the USSR. (Presen ted  by Academic ian  of the Academy 
of Medical Sciences of the USSR E. I. Chazov.) Trans la ted  f r o m  Byul le ten '  l~ksper imenta l 'no i  Biologii i 
Medits iny,  Vol. 74, No. 11, pp. 19-21, November ,  1972. Original  a r t i c l e  submit ted September  13, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1365 



TABLE 1. Content of Amino Acids (in mg~) after  the Action of 
Intestinal Juice on Standard Protein Solution Prediges ted  with 
Gastr ic  Juice 

Amino acid 

Ammonia 
Ornithine 
Lysine 
Histidine 
Arginine 
Taurine 
Urea 
Aspart ie  acid 
Threonine 
Sorine 
Glutamic acid 
Glycine 
Alanine 
Val ine 

" Cysteine 
Methionine 
Isoleucine 
Leucine 
Tyro sine 
Phenylalanine 

Dog Moduitsa 
expt. 

29.2 
Traces  

0.2 
Traces  
Traces  

0.2 
Trace s 
Traces  

2.1 
T race s 
224.8 
172.4 
154.0 
Traces  
Trace s 

0.5 
Traces  
Traces  
Traces  
Traces  

Dog Zlyuka 
control 

5.5 
1.0 
0.1 
2.0 
0.2 
0.06 
3.6 
0.8 
0.08 
2.1 
0.9 
6.8 
2.1 
0.9 
0.07 
0.01 
0.5 
0.8 
4.9 

Traces  

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

The resul t s  of the experiments  on all the animals were s imi lar ,  and only ve ry  slight quantitative 
variat ions were found among the different animals.  This was true both of changes in the secret ion,  acidity, 
and digestive power of the juice and of the dynamics of these changes af ter  the operation. The same pat-  
tern was also observed with regard  to the degree of hydrolysis  of the protein in the stomach. 

Changes in  the volume of juice secre ted  and in its acidity and digestive power are  shown in Fig. 1, 
i l lustrating a typical  experiment  on the dog Sharik with a gas t r ic  fistula. After the operation on the animal 
considerable changes occur red  in all the indices of secret ion tested.  Immediately  af ter  a marked increase  
in the volume of gas t r ic  juice observed in the ear ly  periods of observat ion there was a decrease  in s e c r e -  
tion, with a subsequent r i se  and stabilization at a definite level. At approximately the same time (180th 
day), after  a gradual  increase  in the digestive power of the gas t r ic  juice it became stabilized at a level 
much higher  than initially. With regard  to acidity, a different pat tern was observed.  A marked increase  in 
the ear ly  periods of the investigation was followed by a decrease  in the acidity of the gas t r ic  juice. In the 
late per iods of the investigation the acidity of the gas t r ic  juice became stabilized at a somewhat lower level 
than initially. Similar resu l t s  were obtained in the other  dogs. The dynamics of the changes in response  
to histamine Or to administrat ion of broth and meat  was s imilar .  However, besides changes in sec re to ry  
and enzymic activity,  depending on the t imes after  operation there were distinct and regula r  changes in the 
course  of secret ion and of the formation of enzymes of the gas t r ic  juice within each individual experiment,  
mainly affecting the second phase of the gas t r ic  sec re to ry  response to meat  and broth. The main problem 
studied in this investigation was that of qualitative changes in gas t r ic  digestion after  the blocking of pancre -  
atic secret ion.  The resul ts  of the experiments  of ser ies  I showed that, s tart ing f rom the 4th week after  
ligation of the ducts,  the gas t r ic  juice digested protein with the formation of large quantities of amino aeids, 
whereas  in the initial exper iments  and in those using the gas t r ic  juice of intact dogs (control), amino acids 
were found only in t r aces  (Table 1). 

As descr ibed above, in the experimgnts  of ser ies  H, which were per formed on the same animals ,  a 
sample of protein + gas t r ic  juice was incubated and then t reated with an equal volume of intestinal juice 
diluted 1 :20 .  After  exposure for 15 rain at 37~ the amino-acid content was determined in the control  
(gastric juice of intact dogs) and experimental  samples .  It is c lear  f rom the resu l t s  given in Table 1 that 
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Fig. 1. Dynamics  of changes in total (1) and 
f r ee  (2) acidity,  d igest ive  power  (3), and 
volume of ga s t r i c  juice (unshaded columns) 
in the dog Sharik with a Basow gas t r i c  f i s t -  
ula a f te r  blocking the externa l  s e c r e t o r y  
function of the p a n c r e a s .  

3 months a f te r  the operat ion on the dog Zlyuka the re  was  
a sha rp  inc rease  in the total amino acid content (by 150 
t imes  in that  exper iment ) .  There  was also an i nc r e a se  in 
the content of s eve ra l  amino acids .  

S imi lar  r e su l t s  were  obtained in the expe r imen t s  of 
s e r i e s  ]II (peptone used instead of se rum) .  

Hence,  in approx ima te ly  the 4th week a f te r  l igat ion 
of the pancrea t i c  ducts ,  digestion of s tandard pro te in  solu-  
tion by the action of the gas t r i c  juice was so modified 
that  l a rge  quanti t ies of ce r t a in  amino acids were  p r o -  
duced. The digest ive  products  of prote in  by the gas t r i c  
juice of the exper imen ta l  an imals  also were  hydrolyzed 
to a fa r  g r e a t e r  degree  by the enzymes  of the intest inal  
juice.  The same resu l t  was  obtained if the pro te in  was 
rep laced  by a s tandard solution of peptone.  

Af ter  l igat ion of the pancrea t i c  ducts v e r y  cons ide r -  
able changes took place in the s e c r e t o r y  act ivi ty of the 
s tomach.  Two s tages  of these  changes can be recognized  
conventionally:  the f i r s t  consis ted  main ly  of quanti tat ive 
changes in secre t ion ,  d igest ive  power ,  and acidity; the 
second (s tar t ing f r o m  the 4th week) was in the f o r m  of a 

quali tat ive reorgan iza t ion  of digest ion of the s tomach ,  i .e . ,  hydro lys i s  of the pro te in  by the ga s t r i c  juice 
followed a different  course  than in intact  an imals ,  to s m a l l e r  pa r t i c l e s ,  thereby  faci l i ta t ing its m o r e  inten- 
sive digest ion by the intest inal  juice.  
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