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In 4-hour experiments on five dogs with pavlov gastric pouches and fistulas of the stomach 
and small intestine the dynamics of the nitrogenous fractions of the gastriz,  duodenal, and 
jejunal chyme was studied. The amino-nitrogen concentration in the gastric and duodenal 
chyme after meat feeding was lower than after introduction of meat into the stomach through 
the fistula. During steady infusion of Aminokrovin (blood hydrolysis products) into the duo- 
denum the total nitrogen concentration of the gastric chyme was as high as after meat feed- 
ing, through the entry of endogenous protein with the digestive juices and duodenal regurgita-  
tion. After injection of Aminokrovin into the duodenum and jejunum the amino-nitrogen 
level of the gastric and jejunal chyme was independent of the rate of infusion of the prepara-  
tion. 
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In the treatment of peptic ulcer and after operations on the stomach in some cases nutrients are ad- 
ministered by tube into the small intestine [1-5]. Under these conditions, complex changes arise in the 
secretion of the digestive juices and the processes of hydrolysis of proteins, fats, and carbohydrates with- 
in the intestine. 

It was decided to study the dynamics of nitrogenous fractions of the ehyme of the stomach and small 
intestine In experiments in which foods were introduced into different parts of the gastro-intestinal  t ract .  

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

The total nitrogen and amino-nitrogen content was determined in hourly samples of ehyme taken 
from five dogs with Pavlov gastric pouches andwith fistulas of the stomach and small intestine. The con- 
centration of hydrochloric acid (in meq/ l i te r )  and pepsin (in meq tyros ine/ l i ter )  was determined in 15- 
min samples.  The food stimuli used were raw and cooked meat (100 g) and the hydrolyzed blood prepara-  
tion Aminokrovin (150 ml). 

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

The secretion of the isolated gastric pouch during meat feeding was considerably greater  than after intro- 
duction of meat directly into the stomach or steady infusion (50 ml/min)  of Aminokrovin into the stomach 
(P < 0.05). Drip infusion of Aminokrovin (3-4 ml/min) into the duodenum did not induce secretion. The 
dynamics of the nitrogenous fractions of the gastric and duodenal chyme depended on the nature of the food 
stimulus and the mode of its administration. 
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TABLE I .  Amino-Ni t rogen Concentrat ion (in mg ~c) in Gastr ic  and 
Duodenal Chyme of Dogs af ter  Meat Feeding and Di rec t  Introduction 

of Meat into Stomach through Fis tula  

Mode of ad- 
mini.s~atinn 
of meat 

Direct intlo- 
into stomach 

Feeding 

133 

59 

<0,001 

Gastric ehyme [ Duodenal chyme 

Time of administration of meat (in h) 
2 3 4 I 2 

121 131 142 182 262 

80 93 104 115. 167 

<:0,001 <0,001 <0,001 <0.051 <0,001 
I 

3 [ 4  

295 t 275 

197 172 

<0,0011<0,05 

TABLE 2. Total Nitrogen Concentrat ion (in mg ~) in Gastr ic  and 
Duodenal Chyme of Dogs after  Meat Feeding and Steady Infusion of 
150 mI Aminokrovin into Duodenum 

Mode of ad- 
Time after administration (in h) ministration 

2 

I 280 257 Feeding 210, 332 315 245 286 1226540 Infusion of Amino-] 271 ] 236 ] 168 
krovin [ I I >0,05 >0,05/ <0,001 p I>0,051>0,051 <0,001 

I 

Gastric chyme I Duodenal chyme 

541 
233 

<0,001 

4 

509 
175 

~0,001 

TABLE 3. Total Nitrogen and Amino-Nit rogen Concentrat ions (in 
mg %) in Duodenal Chyme of Dogs during Drip and Steady Infusion of 
Aminokrovin into Duodenum 

Character 
of infusion 

Drip 

Steady 
P 

382 

2s6 
<0,001 

Total nitrogen I Amino-nitrogen 

350 

225 
<0,001 

T{rne a~er infusion (in hl 
3 1 4 1 1  2 

338 210 352 310 

233 175 ] 229 121 
<0,001 >0,05 <0,001 <0,001 

260 

122 
<0,001 

165 

63 
<0,001 

The amino-ni t rogen concentrat ion in the gas t r ic  and duodenal chyme, for instance, was much higher 
(Table 1) when the meat  was introduced d i rec t ly  into the s tomach than when the dogs were fed with the 
same quantities of meat .  

The mean total ni t rogen level in the gas t r ic  chyme after  meat  feeding and after  s teady infusion of 
Aminokrovin into the duodenum was prac t ica l ly  identical (Table 2). Pepsin activity in the gas t r ic  juice 
was the same after  s teady infusion of Aminokrovin into duodenum as with meat  feeding (569 • 45 and 
439 �9 29 meq t y r o s i n e / l i t e r ,  respect ively) .  

The total nitrogen concentrat ion in the duodenal chyme during steady infusion of Aminokrovin into 
the duodenum during the f i r s t  hour  was as high as during meat  feeding, but during the next 3 hours it fell 
significantly.  Meanwhile, during meat  feeding the total nitrogen concentrat ion in the duodenal chyme in- 
c r ea sed  s tar t ing f rom the second hour,  when the a r r iva l  of chyme with a high protein concentrat ion f rom 
the s tomach took place.  

The mean total ni trogen level in the gas t r ic  chyme during s teady infusion of Aminokrovin into the 
duodenum during the f i r s t  hour  was higher  than during drip infusion (271 • 23 and 153 ~= 11 mg%, r e -  
spect ively;  P < 0.05). This could be connected with regurgi ta t ion of some of the Aminokrovin into the 
s tomach and the appearance of secre t ion  of gas t r ic  juice with considerable  pepsin activity in response to 
the steady infusion (548 meq t y r o s i n e / l i t e r  in response  to steady and 233 meq t y r o s i n e / l i t e r  in response  
to drip infusion of Aminokrovin;  P < 0.05). Later ,  no differences were found in the total ni t rogen and 
amino-ni t rogen concentra t ions .  
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In the duodenal chyme, the total  ni trogen and amino-ni t rogen  concentrat ions as a rule were  higher  
during s teady than during drip infusion (Table 3); this could be explained by the more  prolonged intake of 
the prote in  digest  in the f i r s t  case ,  

In r e sponse  to injection of Aminokrovin into the jejunum the amino -n i t r ogen  level  in the jejunum, 
the duodenum, and the s tomach  was independent of the ra te  of infusion of the digest .  The amino-n i t rogen  
concentrat ion in the gas t r i c  contents under  these c i r c u m s t a n c e s  was lower than in the duodenal and jejunal  
chyme (46 J= 12,373 • 24, and 331 =~ 8 mg%,  respec t ive ly) .  The high level  of amino-n i t rogen  in the duo- 
denum and jejunum could pe rhaps  be connected with the p resence  of Aminokrovin in them,  and also,  
evidently,  with the sec re t ion  of pancrea t ic  and intest inal  ju ices .  The low amino-n i t rogen  concentra t ion in 
the s tomach,  however ,  under  these conditions was due to the absence of gas t r i c  sec re t ion  and to duodenal-  
gas t r i c  regurgi ta t ion .  The amino-n i t rogen  level  in the gas t r i c  chyme was higher  in r e sponse  to infusion 
of Aminokrovin into the duodenum than into the jejunum (191 • 25 and 46 • 12 mg %, respect ive ly ;  P < 
0.001). This could be connected with the onset ,  in the f i r s t  case ,  of sec re t ion  of p ro t e in - r i ch  gas t r i c  
juice and also with ref lux of the duodenal contents during s teady infusion of Aminokrovin.  

In pat ients  on jejunal feeding, with or iginal  ze ro  acidi ty  and ve ry  litt le gas t r i c  secre t ion ,  the amino-  
ni t rogen concentra t ion in the gas t r i c  contents was higher  than in the p resence  of no rma l  or  inc reased  acid-  
ity and sec re t ion .  This can be pa r t ly  explained by regurgi ta t ion  of the acid contents [5]. A s i m i l a r  r e l a -  
t ionship was also found in an imals  in the p r e s e n t  expe r imen t s .  During a high level  of gas t r i c  sec re t ion  in 
response  to m e a t  feeding the amino-n i t rogen  concentrat ion in the gas t r i c  chyme was lower than at a low 
level  of sec re t ion  (direct  introduction of mea t  into the s tomach) ,  poss ib ly  on account of dilution of the 
gas t r i c  contents by the gas t r i c  juice s e c r e t e d .  The r ea son  for  the h igher  amino-n i t rogen  concentra t ion in 
the duodenal chyme in r e sponse  to the d i rec t  introduction of mea t  into the s tomach  was evidently different,  
for  the total  ni t rogen leve l  was the same  despite different  methods of adminis t ra t ion  of mea t .  

With the low s e c r e t o r y  r e sponse  of the s tomach  to d i rec t  introduction of mea t  than to feeding, a 
more  favorable  env i ronment  was conjec tura l ly  c r ea t ed  in the duodenum for  protein hydro lys i s .  In fact, 
under  these conditions the pH of the duodenal chyme was cons iderably  higher  than during mea t  feeding 
(7.22 • 0.12 and 3.32 • 0.41, respect ive ly ;  P < 0.001). The dependence of the dynamics  of ni t rogenous 
f rac t ions  in the s tomach  and smal l  intest ine on sec re t ion  and on the ra te  and site of introduction of food 
s t imul i  r evea led  by these expe r imen t s  mus t  be taken into account in c l inical  ga s t ro - en t e ro logy .  
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