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Resection of the smal l  intestine is quite frequently performed in a number of diseasesof organs of the abdom- 

inal cavi ty .  Extensive resection of more than 1 meter  length causes widespread functional and morphological  changes ,  
chief ly in the gas tm-in tes t ina l  tract .  

The object  of the present work has been to study the gastric secretion after extensive resection of the jejunum 
and i leum. 

Some authors [4, 10] have exper imented on dogs by inserting a number of  fistulae; they found an increased se- 

cretion of gastric juice produced in response to a food stimulus, an increased acidi ty ,  and a delayed emptying.  G. Ya. 
Odishvili [7] found that in two dogs there was an increase and in two a decrease of gastric secretion and acidi ty .  How- 
ever, some investigators had at  their  disposal only dogs in which fistulae had been established (G. Ya. Odishvili had 

one dog with a Pavlov pouch); they were not in a position to make an adequate study of gasFic  secretion.  Petri [14J, 
using a probe, found that in two dogs the ac id i ty  of the gastric juice was reduced between the second and sixth month 

after extensive resection of the smal l  intestine. At various t imes after operation, it  has been found that patients show 
either an increased [15] or a decreased acidi ty  [2, 11]. O. A. Dolina [6] found normal ac id i ty  in 7 out of  13 patients,  

and in the others the ac idi ty  was increased or decreased G .L .  Aleksandrovich [1] found the same effects.  

However we must note that a single determinat ion of gastric ac id i ty  does not give a comple te  picture of gastric 
secretion, par t icular ly  i f  no previous determinations have been m a d e  It is important  to note that after extensive in- 
testinal resection a c l in ica l  or laboratory study of the secretion of gastric enzymes was seldom made.  

Our studies were made on dogs with Pavlov or Heidenhain pouches, or with a Basov fistula. The animals  were 
kept on a normal  die t  and were fed once per day. The experiments were carr ied out 18-20 h after the animals  had 
been fed. Normal secretion was established in response to st imuli  as follows: 200 g of mea t  and 200 ml  of a 20% 

solution of hematogen,  2 min sham-feeding  with 100 g meat ,  a subcutaneous inject ion of 0.5-1 mg his tamine,  or the 
inject ion into the rectum of 100 ml 10% alcohol.  We measured the amount of gastric juice l ibera ted  during 15 rain 
or 1 h, and determined its ac idi ty  and proteolytie act ivi ty .  Acid i ty  was determined by t i t rat ion with a 0.02 N NaOH 
solution, and the digestive power (pepsin content)was made by our modif icat ion [9] of Hunt's ca lo r imet r i c  method; 
the result was expressed in pepsin units (p.u.). After a baseline value of gastric secretion had been obtained,  50-70% 
of the smal l  intestine was resected. Resection of the proximal  portion started 10-15 cm from the junction of the duo- 
denum and jejunum, while the end of the distal  resection was at  the i l e o - c e c a l  angle.  The length of the removed and 

residual portions were measured at operation before resection. The experiments  were carr ied out 2-3 weeks after the 
operation.  Observations were continued up to 11 months. 

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

Extensive resection of the proximal  portion of the smal l  intestine caused considerable changes in gastric secre-  

tion. In the dog Seryi in which a Pa r lo r  pouch had been established, after resection of 146 cm of intestine the amount  

of gastric juice secreted in response to mea t  rose on an average from 28.9 to 69.9 ml,  an increase of 142%. Despite the 
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Fig. 1. Gastric secret ion in Seryi in response to 200 g of 
raw mea t  (a) before and (b) after resection of the proxi-  
mal  end of the smal l  intestine.  
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Fig. 2. Gastric secret ion in the dog Egoza in response to 
sham feeding with 100 g mea t  (a) before and (b) after re-  
section of the distal  end of the smal l  intestine.  

smal l  increase in the amount of  pepsin per ml,  the total  

amount obtained in the exper iment  rose from 726 to 1691 

p.u., i .e . ,  an increase of 133% (Fig. 1). In the same dog, 

in response to the humoral  stimulus hematogen,  secret ion 
increased from 18.5 to 27.4 ml (by 48%), the enzyme con- 
centrat ion rose from 10.3 to 24.1 p . u . / m l  (increase of 184%), 
while in the total  juice obtained during the exper iment  the 

amount of  enzyme increased from 191.8 to 640.7 p.u., an 
increase of near ly  3.5 t imes.  In the dog Prima with a 
Heidenhain pouch, after resection of 128 cm of smal l  in- 
testine the amount of gastric juice and the quantity of 
pepsin in it  secreted in response to hematogen also rose. 
The increased ac id i ty  observed in both dogs was most 
marked in Seryi. 

Studies were made on three dogs (Pirate, Laska, 
and Lord), in which Basov gastric fistulas had been es- 
tablished; it  was shown that after removal  of 50-70~ o of 

the smal l  intestine the gastric secretion in response to 
sham feeding or to his tamine or alcohol considerably ex-  
ceeded the preoperat ional  level;  the actual  lengths of in- 
testine removed were 112, 197, and 118 era, respectively.  

The acidi ty  and amount of peps in /ml  of gastric juice 

showed no appreciable  change, but the amount of free 
HC1 and pepsin in the total  juice obtained increased con-  
siderably.  The latent  period showed no appreciable  change. 

Therefore after extensive resection of the proximal  
portion of the smal l  intestine, in no dog was there any in-  
crease in the amount of gastric juice,  free HC1, or pepsin 
secreted in response to the stimulus. 

We found rather different conditions after extensive 
resection of the distal end of the smal l  intestine.  In Egoz& 

in which a Basov fistula was established, extirpation of 188 
cm of the distal  end of the small  intestine caused the amount 
of gastric juice secreted to fall  from 161 to 114 ml ( a re-  
duction of  29%). Despite the small  (17%) increase from 29 
to 33 p.u. in the amount of pepsin/ml,  the amount obtained 
in the juice during the experiment  fell  from 4800 to 3663 p.u. 
(a reduction of 24%). The secretion of free hydrochloric acid 
and total  ac idi ty  increased by 22-95% (Fig. 2). In the same 
dog the response to alcohol caused a reduction in the diges-  
tive power of the gastric juice, though the amount remained 
within the range of ini t ia l  values and the ac idi ty  was increased. 

In Rusty, which had a Heidenhain pouch, for the first two months after extirpation of 158 cm of the distal  end of the 
smal l  intestine the amount of juice secreted rose on an average from 8.8 to .9.8 ml (by 11%) in response to st imulat ion 

with hematogen;  the amount of pepsin in the juice rose from 296 to 351 p.u. (by 18%), and subsequently the amount of 
juice fell to the original  value.  The amount of p e p s i n / m l  of juice and the amount in the total  juice col lec ted  and the 
ac idi ty  were somewhat increased for the first eight months of observation (Fig. 3). 

In the dog Snow, which had a Heidenhain pouch, resection of 128 cm of the distal end of the smal l  intestine caused 
a reduction from 10.7 to 6.4 ml  (a fal l  of 41%) in the amount of juice secreted in response to hematogen. Despite the 
fact that the amount of peps in /ml  of gastric juice rose from 18 to 23 p. u. (an increase of 28%), the total  amount ob- 
tained during the exper iment  fel l  from 176 to 141 p. u. (by 20%). The ac id i ty  remained within normal l imits.  In 
Rusty and Snow the la tent  period increased by 60-80%. 

388 



L 
"0 

& 

~.~ 

"0 

d00- 

500 

((00" 

?00" 

200 

fO0" 

E 

1 11 IIIIIHI 
26,r MB 323 3M M~' 2.88 30827,9384, 2 73 23 f 27~ 

.< try 46 ~ r.,/~/4t .z9 4z 48,78 7,7 4z 

b 

11 tl 11  1111t 
~r fBZ27f C05 3gt8338 387 238 258 53~ f57 2~o72732t5 ts237/~ 

4; ~2 t23t4,t 7,# 7.J t2.t 2,3 ~,0 g9 47 yY 6,2 5,8 7,0 &l 
0 tO 13 f5 17 Z., o '~6 4# 5g &q fJY i55/5# t82. f,,a2 Z23 

Days after resection 

Fig. 3. Gastric secretion in the dog Rusty when given 200 ml of a 20% solution of he- 
matogen (a) before and (b) after resection of the distal end of the small intestine. In- 
dications as in Fig. 2. 

The general condition of the dogs was satisfactory. After the operation their weight fell somewhat, but subse- 
quently remained stable. After an initial diarrhea, formed stools were produced. There was no noticeable change in 
their response to food, and no changes in the blood cells were observed. 

These facts indicate that extensive resection of the small intestine causes changes in gastric secretion. After re- 
moval of the proximal portion the amount of gastric juice secreted in response to a stimulus was increased, as was also 
the amount of free hydrochloric acid secreted and the digestive power of the juice. These changes may be attributed 
to compensatory processes which make for a more complete digestion of the food after a considerable proportion of 
the digestive tract has been eliminated. 

A delayed emptying of the stomach which follows extensive resection of the proximal small intestine may also 
play some part in enhancing the secretion of gastric juice [5]. 

Also, the fact that these changes develop in both the first and the second phases of gastric secretion shows that 
nervous and humoral factors are involved. The results obtained from the action of different stimuli indicate that 
changes occur both in the central regulatory mechanisms governing gastric secretion and in the functional condition 
of the secretory apparatus itself (gastric cells and the associated intramural nervous system). 

Many authors have shown experimentally that there are reflex connections between the different parts of  the 
intestine and gastric secretion and motil i ty [3, 8]. We may therefore infer that the gastric secretory changes are as- 
sociated with a change in the reflex relationships between the stomach, jejunum, and ileum, (particularly the ileo- 
cecal  region). 

There is also the possibility of  the existence of a humoral mechanism responsible for the gastric secretory 
changes we have described. It has been reported that gastric secretion is inhibited by a humoral agent (enterogastrone) 
which enters the blood stream, being liberated when food substances and their breakdown products come in contact  
with the mucosa of the upper portion of the small intestine [12, 13]. Possibly the enhanced gastric secretion following 
extensive resection of  the proximal portion of the small intestine is due to elimination of the inhibitory influence of 

enterogastrone. 
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The differences in the secretory response of the gastric glands after extensive resection of the small intestine 
are to be attributed to functional and morphological features of the jejunum and ileum and to their reflex connec- 
tions with the stomach. 

We propose next to make an experimental analysis of the mechanism of the changes of gastric secretion follow- 
ing extensive resection of the small intestine. 

SUMMARY 
Experiments were carried out on dogs with Parlor or Heidenhain pouches and Basov fistulas. Gastric secretion 

was studied after resection of 60-70% of the proximal or distal regions of the small intestine. Extensive resection 
caused gastric changes in both the initial conditioned reflex and subsequent neurochemical phase of gastric secretion 
indicating the involvement of both nervous and humoral factors. After excision of the superior part of the small in- 
testine there was an increased gastric secretion in response to food, and the acidity and digestive power were also en- 
hanced. In some dogs removal of the distal portion caused some reduction of gastric secretion and an incre~ed acid- 
ity and pepsin concentration. These differences were evidently related to the functional and morphological features 
of the jejunumand ileum and to the nature of their reflex connections with the stomach. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all o! this peri- 

odical I i tera ture  m a y  wel l  be a v a i l a b l e  in En g l i sh  t ransla t ion.  A co mp le t e  l i s t  of  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  appears  at the  back  of  th i s  i s s u e .  
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