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The changes in the b iochemica l  indexes ensuing after gastric resection by the insertion method [13, 16] have 
been inadequately studied. Only two studies [5, 6] indicate  the absence of disorders in the protein composit ion and 
blood sugar and an increase in the content of enterokinase and phosphatase of the gastric juice after resection by this 
method. Heretofore, there have been no comprehensive exper imenta l  investigations in this direction.  We made a 
comparat ive  study of the shifts in cer ta in  b iochemica l  indexes after gastric resection by Billroth II and the insertion 
method of Kupriyanov and Zakharov under exper imenta l  conditions. 

M E T H O D  

We invest igated six dogs witb chronic exper imenta l  gastric ulcersthat  were operated on by the Billroth II 
method (two dogs) and the insertion method (four dogs). We studied the total  protein, protein fractions of the blood 
serum, the sugar curve after glucose loading (internally),  enterokinase and phosphatase of the gastric juice and feces. 

Tota l  protein was determined refractometr ical ly ,  protein fractions by the paper electrophoresis method, and 
the blood sugar content by Hagedorn and Jensen's method. Enterokinase and phosphatase of the gastric ju ice  and 
feces were determined by methods e laborated in the laboratory directed by E. K. Shlygin [15, 22, 23]. Al l  invest l -  
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Fig. 1. Changes in the sugar curve after gastric 
resection by Billroth II (A) and the insertion (B) 
methods. 1) Control; 2) after gastric resection. 
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gations were at first carried out on heal thy dogs, and then re -  
peated after reproducing in the animals nonhealing gastric u l -  
cers [18]. The results of these investigations were published 
previously [3]. Resection of 2 /3  of the stomach by one of the 

indicated methods was carried out 2-3 months after creat ing 

the gastric ulcer model ,  and the aforement ioned b iochemica l  
indexes were studied again for 6-9 months. 

R E S U L T S  

Most authors [7, 8, 12, 25, 27] noted that after gastric 
resection by the Billroth II method, the type of sugar curve 

markedly changed: a high e levat ion of the sugar level  was ob-  
served 30 mia after loading and a pronounced drop after 60 
rain, wherein the sugar level  in the blood drops appreciably  
lower than the in i t ia l  level .  

In the dogs operated on by the Billroth II method, the 
type of sugar curve also proved to be al tered (Fig. 1A). A pro-  
nounced rise of the sugar level  was recorded 30 rain after load-  
ing, and after another 30 min there was a drop below the in i -  
t ia l  indexes. The hyperglycemic  coeff ic ient  increased from 
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Fig, 2. Changes in the total  protein con-  

tent of blood serum in the presence of a 
gastric ulcer  (arrow with the numeral  1) 
and after resection (arrow with the nu- 

meral  2) carried out by Billroth II (A) and 
insertion (B) methods. 

1.8 to 2.1, the hypoglycemic  coeff icient  dropped from 1.08 to 0.88. 
After resection by the insertion method, the type of sugar curve did not 
substantially change (Fig. iB). The hyperglycemic  coeff ic ient  before 
resection was 1.56, after resection 1,53-1.58, and the hypoglycemic  co-  
eff icient  was respectively 1.15 and 1.1-1.2.  

Kh. D. Davletbaev [gJ demonstrated that the height of the rise of 
the sugar curve was affected by the quantity of carbohydrates that had 
passed from the stomach into the intestine.  On inject ion of glucose d i -  
rectly into the upper intestine of a pat ient  known to have a normal 

sugar curve, a marked rise is observed in the blood sugar level  and its 
rapid drop to hypoglycemic values. A number of authors [4, 19] estab-  
lished that after Billroth II resection in animals,  evacuation of food 

from the stomach stump is acce lera ted .  

A comparison of the changes in sugar curves with the evacuatory 
function of the gastric stump revealed that a sugar curve with a sharp 
increase and drop is observed in animals  operated by Billroth II method 
in which acce le ra t ion  of evacuat ion f rom the stomach stump is s imu l t a -  
neously revealed by x-rays.  In animals  operated by the insertion meth -  
od, no not iceable  acce le ra t ion  of s tomach emptying was noted; no 
changes in the sugar curve were noted in them. 

Many authors [7, 10, 14, 20, 26] point out that  hypoprote inemia 

and hypa lbuminemia  develop after resection. In the dogs that we stud- 
ied, the content of total  protein after Billroth II resection dropped on 
the average by 1-1.1 g% in comparison with the level  of the con t ro l in -  
vestigations and by 0.5-0.9 g% in comparison with the serum protein 

level during the ulcerat ive process. Seven months after resection, the total  protein content of the blood serum was 
0.4:3 g% lower than before the operation (Fig. 2). 

The drop in the total  protein level in the dogs operated on by the insertion method was more apprec iable  (1.5 
g% in comparison with the control and 1.08 g% in comparison with the level  in the presence of a gastric ulcer).  
ltowever, 20 days after the operation, the total serum protein in these animals reached the level  that was observed 

before gastric resection, and the ini t ia l  levet  after 1-2 months (see Fig. 2). 

In a l l  dogs regardless of the resection method, a 5-6.5% drop in the albumin level  re la t ive  to the cont ro lda ta  
was observed for 1-2 months after surgery. After 3-4  months, the a lbumin level  became  vir tual ly  normal in thedogs 
operated on by the insertion method, h~ the Billroth II dogs, the quantity of albumins after a brief rise again  dropped, 
remaining at a low level  for the entire subsequent period of the investigations. 

The authors who studied protein metabol ism after gastric resection explained the mechanism of the observed 
changes differently. F. F. Dragel ' ,  emphasizing that  9.0-30 g of protein is secreted daily in the stomach, proposes 
that removal  of a large portion of the stomach disrupts this mechanism of mainta in ing protein balance.  F isehereon-  
siders that hypalbuminemia  arises either as the result of disorders in protein resorption or owing to hepat ic  function 
disorders. I. M. Jackson and G. F. Milyushkevich [11] found that, with a loss of the pancreat ic  juice the quantity of 
serum protein markedly drops. These disorders are not associated with a loss of proteins and salts in the pancreat ic  
juice,  since rep lacement  of these losses does not obviate  disease. A rapid restoration of total  protein and the pro-  
tern fommla of blood serum in dogs that underwent gastric resection by the insertion method indicates the impor-  
tance of incorporating the duodenum into the digestive tract  for restoring the blood protein level .  As the exper i -  
ments of N. I. Petrushinskii [171 demonstrated, diges t ion  of prote in-r ich  food in dogs proceeds appreciably  more fa -  
vorably when the duodenum is incorporated into the digestive tract  than after the Billroth I[ type operation. 

A number of authors [1, 2, 21] found that in animals  that underwent resection by the Billroth II method, the 
secretion of enterokinase with the gastric juice increased. However, there have been no comparat ive  investigations 
of the dyffamics of the enzymes of the gastric juice and feces after gastric resection performed by the Billroth II or 
the insertion method.  Our experiments demonstrated that regardless of the method of operation an increased secre-  
tion of enterokinase with the gastric juice was observed in the dogs, which undoubtedly is of a compensatory nature. 
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But in the dogs operated on by the Billroth II method, an increased excretion of enterokinase with the feces was si- 

multaneously observed. In the dogs operated by the insertion method, a decrease in the quantity of this enzyme in 

the feces was recorded simultaneously with an increase in the content of enterokinase in the gastric juice. 

We consider that this "uneconomical" use of enterokinase by the animals that underwent resection by the Bill- 

roth 1I method is possibly associated with disorders in the function of the large intestine, where this enzyme is broken 
down and absorbed. The secretion of phosphatase with gastric juice and its excretion with the feces increased in all 
dogs three to sixfold. 

Thus, after gastric resection by the insertion method the functions of the stomach that were lost upon removal 

of a portion of the organ are compensated better than after resection by the Billroth II method, which is due to the 

better participation of the duodenum, pancreas, and small intestine in the digestive processes. The rapid normal iza-  

tion of the protein composition of the blood and the negligible changes of the sugar curve indicate that protein and 
carbohydrate metabolism proceed favorably after this operation. 

S U M M A R Y  

Some biochemical  indexes were studied in chronic experiments on 6 dogs with a stomach resected after Bill- 

roth II (2 dogs) and by the insertion method after Kupriyanov (4 dogs). 

Sugar curves in dogs with the stomach resected after Billroth II were characterized by an acute and rapid rise 

and a similar drop. In dogs operated by the insertion method there were no deviations of the sugar curve from the 

normal. Blood serum protein composition in dogs operated by this method was normalized 1-2 months after the in-  

tervention, whereas in dogs operated after Billroth II no normalization occurred even 7 months after the operation. 

Enterokinase dynamics of intestinal juice and of the feces studied in both groups of animals demonstrated a more 
complete digestive uti l ization of this enzyme following Kupriyanov's operation. 

Thus, the insertion method provided better compensation and the latter occurred more rapidly than in the in-  
stance of Billroth II operation. 
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All  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 ib l iography  are l e t t er -b y - l e t t er  t rans l i t er -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the or ig ina l  R u s s i a n  journal .  Some or all of th is  peri-  

od ica l  l i terature  may wel l  be a v a i l a b l e  in Engl ish  translation.  A co mp le 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  appears  at the  back  of  th i s  i s s u e ,  
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