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Our previous investigations of the secretory and motor -evacuatory  ac t iv i ty  of the gastro- intest inal  t ract  after 

extensive resection of the proximal  portion of the smal l  intestine [3, 12] showed that important  factors in adaptat ion 

to the new conditions of digestion are an increase in the intensity of gasmc  secretion and a slowing of the evacuation 

of food from the stomach. 

The neuro-humoral  connections between the individual  parts of the digest ive system, and especia l ly  between 
the various portions of the intest ine and the stomach, are known to be of great importance to the ac t iv i ty  of the sys- 

tem as a whole. Changes in the secretory and motor functions of the stomach as a result of mechan ica l  and chemica l  

s t imulat ion of the intest ine have been reported by several  investigators [1, 2, 4-10, 13-15]. 

The object  of the present investigation was to study the effects of afferent impulses from various portions of the 
smal l  intest ine on the gastric secretion and motor act ivi ty ,  during the act ion of chyme of different quali t ies  and pro-  

ducts of digestion of food on these portions of bowel. 

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

Investigations were ea rned  out on 2 dogs with a Basow gastric fistula and fistulas of the middle  portion of the 

jejunum and the te rminal  portion of the i leum (50 cm proximal  to the i l eoco l ic  valve).  

The method of study of the gastric secretion has been fully described ear l ier  [12]. The normal level  of secre-  

tion was established in response to sham feeding with mea t  for 2 rain. Samples of gastric ju ice  were taken every 15 
min into a flask p laced  in mel t ing ice,  in which they were kept until  the t ime of determinat ion.  The free and total  
ac idi ty  of the gastric ju ice  was determined by a t i t rat ion method, and the pepsin content by Hunt's co lor imet r ic  
method [11], modif ied  by one of the authors. The to ta l  secretion of free hydrochloric ac id  in mi l l ig rams was ca lcu-  
la ted by mul t ip lying the content  of free acid  in 1 ml  of gastric ju ice  by the volume of ju ice  obtained during the ex-  

per iment  [16]. The total  amount of pepsin secreted was determined in a s imilar  way. 

After establishment of the background pattern of gastric secretion m response to sham feeding with meat ,  the 
effect  of introduction of certain products of protein hydrolysis' into the middle  portion of the jejunum and the terminal  
portion of the i leum oll the process of secretion was investigated.  For this purpose, i m m e d i a t e l y  after sham feeding 
20 ml of 5~ peptone solution, chyme from the jejunum or i leum (10 ml) obtained immed ia t e ly  before the exper i -  
ment,  or "ar t i f ic ia l  chyme" (10 ml),  consisting of the products of enzymic  hydrolysis of meat  proteins with gastric 
ju ice  or with gastric and pancreat ic  juices in succession, was in jec ted  slowly (over a period of 5 min) through the in-  

test inal  fistula. 

The "ar t i f ic ,a l  chyme" was prepared as follows. On the day before the exper iment  50 ml  of gastric juice ob- 
ta ined from a certain dog (the "donor") was added to 25 g of minced meat ,  and the mixture was incubated at  38 ~ for 
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Fig. i. Secret ion of gastric juice (liD, or 
free hydrochloric acid  (II) and of pepsin (I) 

in response to sham feeding with mea t  fol-  
lowed by inject ion of 20 ml  of 5% peptone 
solution through an intest inal  fistula into 
the dog Lata, with a fistula of the s tomach 
and of the terminal  portion of the i leum. 
On the l e f t - c o n t r o l  experiments with sham 

feeding, on the r ight - -exper iments  in which 
peptone was subsequently injected.  The in-  
d ividual  columns in the right half  of each 
diagram represent mean values. 
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Q Time of evacuat ion from stomach 
[] T ime  of evacuat ion from smal l  

intest ine (first portion) 
I T ime  of evacuat ion from small  

intestine (last  portion) 
El Tota l  t ime  in s tomach and 

smal l  intest ine 

Fig. 2. Evacuatory function of the 
stomach and smal l  intest ine of the 

dog Lata in control  experiments  (A) 
and after in ject ion of peptone 6 
t imes (B), "ar t i f ic ia l  chyme"  5-6 
t imes (C), and chyme obtained from 
the i l eoceca l  region (D) through the 
fistula into the i l eoceca t  region. 
Food s t imulus- -mi lk .  

2 h. To prepare products of mea t  protein hydrolysis by gastric and pancreat ic  juices in succession, after incubation 
of the mea t  with gastric juice,  to 50 ml of mixture was added the same or twice the volume of pancreat ic  juice ,  
and the whole was incubated for a further 2 h. The incubated mate r ia l  was f i l tered and kept in the cold. Before 
being introduced into the intestine the solution was warmed on a water bath to 37~ the pH of the a r t i f i c ia l  chyme 
after hydrolysis with gastric and pancreat ic  juices was about 6-7. 

The motor function was invest igated by a roentgenologica l  method. As food st imuli  the dogs received mi lk  
(160 ml) or minced  mea t  (100 g) mixed with 50 g barium sulfate. After adminis trat ion of the food stimulus, 5% pep-  
tone solution or products of protein hydrolysis (10-20 ml) was in jected through the intest inal  fistula once or 5-6 
t imes during the exper iment .  

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

Inject ion of peptone and products of protein hydrolysis into the middle  portion of the jejunum and the te rminal  
i leum caused various changes from the background pattern of gastric secretion as de te rmined  in response to sham 
feeding with meat .  In the dog Lata, inject ion of peptone into the te rminal  i leum caused a large increase in gastric 
secretion. The secretion of free hydrochloric acid  and pepsin also showed a marked increase (Fig. 1). Inject ion (un- 
known to the dog) of 20 ml of 5~ peptone solution into the intest inal  fistula without pre l iminary  sham feeding did 
not cause secretion of gastric juice;  the pH of the gastric mucous membrane  did not fal l  below 5 during the 4-5 h 
of the experiment .  

Investigation of the motor -evacua tory  function of the stomach in the dog Lata gave the following result: 1) in -  
ject ion of peptone into the te rminal  i leum caused a delay in the beginning of evacuat ion from the stomach; 2) re -  
peated inject ion of peptone or "ar t i f ic ia l  chyme" caused a delay in comple te  evacuat ion from the stomach, whereas 
a single inject ion had no effect on the duration of evacuat ion of the contrast ma te r i a l  from the stomach; 3) i n j ec -  
tion (for control  purposes) of the same volume of chyme obtained from the t e rmina l  i leum of the same dog, whether 
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Volume of Gastric Secretion, and Secretion of Free Hydrochloric Acid and Pepsin in Response to Sham Feeding with 
Meat for 2 min Followed by Injection of Peptone Solution or Natural or "Artificial Chyme" through the Intestinal 
Fistula into the Dog Lata, with Fistulas of the Stomach and Terminal Ileum (mean experimental results) 

Type of stimulus of gastric secretion 

Sham feeding 
Sham feeding followed by injection of peptone solution 

into intestinal fistula 
Sham feeding followed by injection of chyme from 

jejunum of "donor" dog into intestinal fistula 
Sham feeding followed by injection of products of hy- 

drolysis of meat  proteins with gastric juice into in- 
testinal fistula 

Sham feeding followed by injection of products of hy-  
drolysis of meat  proteins with gastric and pancreatic 
juices into intestinal fistula 

Vol. of gastric 
juice secreted 
(in ml/expt . )  

8O 

133 

134 

157 

103 

Secretion of free 
hydrochloric acid 
(in mg/expt . )  

281 

534 

654 

664 

487 

Secretion of pepsin 
(in units/expt.) 

2890 

4639 

4838 

6421 

4666 

only once or several times during the experiment, did not cause delay in evacuation from the stomach (Fig. 2). After 
injection of peptone solution into the i leocecal  region an increase was also observed in the time taken for the "first" 
food portions to pass along the small intestine, i.e., in the t ime from the beginning of evacuation from the stomach 
to the beginning of the passage of food into the large intestine (Fig. 2). 

In the dog Pestryanka, injection of peptone or "artificial chyme" into the fistula of the middle portion of the 
jejunum caused no significant increase in gastric secretion, or in the secretion of hydrochloric acid and pepsin, and 

no change in the motor-evacuatory function of the stomach. 

The degree of hydrolysis of the proteins acting on the receptors of the terminal ileum had a definite effect on 
the gastric secretion and the duration of evacuation from the stomach, causing a reflex increase in the secretion of 
gastric juice, hydrochloric acid, and pepsin, and delaying the evacuation of food from the stomach. The increase in 
gastric secretion and the delay in evacuation from the stomach were, to some extent, inversely proportional to the de-  
gree of chymic digestion of the proteins. In other words, the lower the degree of digestion of the proteins, the greater 
the reflex increase in gastric secretion and delay in evacuation from the stomach which it caused. Data illustrating 
the stimulant action of products of protein hydrolysis on the interoceptors of the terminal ileum, and hence, on gastric 
secretion, are shown in the table, while the delaying action on evacuation of the stomach may be seen in Fig. 2. 

k may be concluded from these investigations that the chemoreceptors of the mucous membrane of the termin- 
al portion of the small intestine possess differential sensitivity in relation to the composition and properties of the 
chyme reaching this part of the intestine. The increase in gastric secretion and delay in evacuation of the stomach 

are dependent on the degree of digestion of the food substances. 

It may be postulated that after extensive resection of the proximal portion of the small intestine, an increase 
in gastric secretion and delay in emptying of the stomach may take place as a result of stimulation of the terminal 
ileum with products of protein hydrolysis, for such products reach the terminal ileum relatively quickly after resec- 

tion of a considerable segment of the small intestine. 

S U M M A R Y  

Experiments were carried out on 2 dogs with fistulae of the stomach and small intestine. A study was made of 
the effect produced by the administration of the products of protein hydrolysis, chyme, and peptone into the middle 
and terminal portion of the small intestine on the gastric secretion and the motor-evacuatory function of the stomach 

and the small intestine. 

It was shown experimentally that administration of peptone, as well as of meat  protein hydrolyzed by the gastric 
and pancreatic juices, into the end portion of the small intestine distinctly intensified the secretion of gastric juice. 
free hydrochloric acid, and pepsin and also delayed the evacuation of the stomach. 
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The experimental results show that mucosal chemoceptors in the terminal portion of the small intestine show 
differential sensitivity to the composition and properties of the chyme supplied to this portion of the intestine. 
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A l l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  t h e  a b b r e v i a t i o n s  a s  g iven  in the  o r ig in a l  R u s s i a n  journal .  Some or  a l l  oE th i s  per i -  

o d i c a l  l i t e r a t u r e  m a y  w e l l  b e  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  back  o f  th i s  i s s u e .  
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