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In chronic exper iments  on dogs with isolated B r e s t k i n - S a v i c h  gas t r i c  pouches and f is tulas  
amylolyt ic  act ivi ty of the gas t r i c  juice was found to appear  af ter  blocking of the pancrea t i c  
ex terna l  sec re t ion  and to p e r s i s t  for  up to 20 months.  This  act ivi ty was exhibited in an acid 
medium (pH 0.5-5.0) with pH opt imum 1.5-2.5.  The gas t r i c  juice of dogs af ter  these  ope ra -  
t ioas  has about that pH. Within ce r ta in  l imits  of i ts  concentrat ion the ra te  of hydro lys i s  of 
s ta rch  by the gas t r i c  juice was d i rec t ly  propor t iona l  to its concentrat ion.  The amyle ly t ic  
act ivi ty of the gas t r i c  juice af ter  blocking of the externa l  pancrea t i c  sec re t ion  was high 
enough to be of r ea l  s ignif icance in the digestion of s t a rchy  foods. 

The re  is no information in the l i t e ra tu re  on the exis tence of a significant amylolyt ie  act ivi ty of the 
gas t r i c  juice in dogs. 

This  pape r  desc r ibes  an investigation which demons t ra t ed  the appearance  of amylolyt ic  act ivi ty in the 
gas t r i c  juice of dogs a f te r  blocking external  panc rea t i c  secre t ion  and gives an account of this phenomenon. 

EXPERIMENTAL METHOD 

Five dogs with Brestkin-Savich isolated gastric pouches and three dogs with Basow gastric fistulas 
were used. 

Gastric secretion was induced by feeding with bread, starch gel, meat, meat broth, and subcutaneous 
injection of histamine solution. The amylolytic activity of the gastric juice and blood was determined by the 
Wohlgemuth and Smith-Roy-Ugolev methods. Inthe first case a mixture of 0.4% starch solution (2 ml) and 
gastric juice (i ml) was incubated at 37~ for 30 rain, after which iodine solution was added to the sample. 
Samples in which the gastric juice was replaced by the equivalent volume of distilled water, 0.i N HCI solu- 
tion, and gastric juice of intact dogs were used as the controls. The degree of hydrolysis was investigated 
with the F~K-56 photoelectric colorimeter with a red filter. 

At the end of the control  exper imen t s  the pancrea t i c  ducts of the  dogs were  ligated; the panc reas  was 
careful ly  mobil ized f r o m  the duodenum, wrapped with omentum, and bur ied in the per i tonea l  cavity a f te r  
which the amylolyt ie  act ivi ty was invest igated for  up to 20 months. 

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

Approximate ly  f rom the end of the th i rd  or  beginning of the fourth month af ter  blocking the externa l  
sec re t ion  of the panc rea s  the gas t r i c  juice acquired the abil i ty to split  s tarch .  As a rule  the amylolyt ic  
act ivi ty of the gas t r i c  juice was 26-34% ( S m i t h - R o y - U g o l e v )  or  16-64 units (Wohigemuth). 

Fur the r  invest igat ions on the same  animals  showed that  the amylolyt ic  act ivi ty of the gas t r i c  juice 
r ema ined  constant throughout the per iod of tes t ing  (up to 20 months). 
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TABLE 1. Amylolyt ic  Activity of Gastr ic  Juice of Dogs and pH of 
Gastr ic  Juice before and at Various Times  after  Ligation of 
Pancrea t ic  Ducts 

Type of chron- 
ic operatiSn 

Gastric fistula 

Isola[ed 
gastric 
pouches 

Note. 

: l Seffore Days after operation 
Dog's name opera - 

Lion 90 180 I 270 360 450 

Modnitsa 
Tsygan 
Tins Dana 

Plaksa Volk 
Dikar' 
Drachun 

0/1,24 I 0/1,75 
0/1,6 /19/1,6 
0/1,8 [ 0/2,4 
0/1,7 /29/2,1 
0/i,8 ~26/I,9 
011,9 "| 012.5 
0/2,0 27/2 4 
O/l,1 0/1,9 

32/1,81 
26/1,9[ 
30/2,81 
32/2,21 
28/2,8[ 
33/2,21 
29/2,5[ 
34/2,71 

Numerator  - amylolytic activity, 

33/2,5 29/2,4 31/2,5 
29/2,7 34/2,8 32/2,5 
30/3,0 28/2,8 31/2,9 
3 !/2.1 33/2,5 32/2.3 
2,5'2.8 29/2,6 27/2.~J 
34/2.4 32/2.6 30/2.8 
31/2,7] 30/2.9 30/2,9 
28/2,41 34/2.9 30/2,3 

540 

32/2,4 
30/2,7 
34/3,0 
30/2,2 
26/2,9 
31/2,5 
28/2,8 
31/2,8 

in %; denominator - pH. 
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Fig. 1. Amylolyt ic  activity of gas t r ic  
juice as a function of pH. A b s c i s s a -  
pH of incubation medium; ordinate - 
percent  hydrolysis  of starch.  

The resu l t s  of tests on all the animals were  pract ical ly  
the same. 

It was also found that the amylolytic activity of the gas t r ic  
juice was exhibited to the greatest  degree in samples incubated 
at pH 1.5-2.5, but the activity pers is ted  over a wide range of pH 
values - f rom 0,5 to 5.0 (Fig. 1). It is interest ing to note that 
the pH of the gas t r ic  juice of the experimental  dogs var ied  at 
corresponding t imes after the operation f rom 2.0 to 3.0 (Table 1). 

Special experiments were  car r ied  out to study the nature 
of the factor  responsible for the amylolytic activity of the gas t r ic  
juice. The relationship between the rate of hydrolysis  of s tarch 
by the gas t r ic  juice and the concentration of substrate  split was 
studied. Within the range of substrate  (starch) concentrations 
of 0.1 to 0.5% the rate of its hydrolysis  was direct ly  proport ional  
to its concentration, a charac te r i s t ic  feature of an enzyme r eac -  
tion. 

In these experiments  the blood amylase  level was considerably increased at t hose t imes  after  ligation 
of the pancreat ic  ducts when amylolyt ic  activity of the gas t r ic  juice was either absent or had only just 
s tar ted to appear.  When this activity became relat ively constant, the blood amylase  level was the same as 
normal.  

The resul ts  of these experiments thus demonstra te  that amylolytic activity appears in the gas t r ic  
juice of dogs af ter  blocking of the external secret ion of the pancreas  and pers i s t s  for a long time. The 
appearance of amylolytic activity of the gas t r ic  juice not only in dogs with a gas t r ic  fistula, but also in ani-  
mals with an isolated gas t r ic  pouch, rules out its ex t ragas t r ic  origin (reflux f rom the intestine, f rom the 
saliva, and so on). The factor  inducing amylolytic activity of the gas t r ic  juice possesses  certain proper t ies  
of an enzyme. Its nature requires  fur ther  study. 

It is important  to note that the pH optimum of the amylolytic factor  of the gas t r ic  juice lies on the 
acid side, at the same figure as the pH of the gas t r ic  juice at the corresponding t imes  after  blocking the ex- 
ternal  secret ion of the pancreas .  The amylolyt ic  activity of the gas t r ic  juice was of considerable magnitude, 
so that it can play a significant role in digestion. 

Comparison of these resul ts  with those of determination of the sec re to ry  activity of the stomach and 
the proteolyt ic  activity of the gas t r ic  juice in dogs after  ligation of the pancreat ic  ducts suggests that the 
newly acquired amylolyt ic  activity of the gas t r ic  juice ref lects  a complex compensatory and adaptive r e -  
sponse of the stomach to disturbance of external pancreat ic  secret ion.  
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