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Exper iments  on dogs with a chronic fistula of the pancreat ic  duct have shown that casein 
hydrolysate ,  obtained by acid hydrolysis ,  when injected into the blood s t r eam produces in- 
tensive sec re t ion  of  pancreat ic  juice. The juice sec re ted  under these conditions is re la t ive ly  
poor  in enzymes  and total protein.  By contras t ,  f ibrin hydrolysate  and severa l  other  hydroly-  
sates  obtained f rom blood a re  unable to excite intensive sec re t ion  of pancreat ic  juice~ The 
suggestion is made that casein hydrolysate  contains some molecular  f ragments  which a re  
converted in the body into a peptide with sec re t in - l ike  activity.  

A number of investigations into the effect  of nitrogenous substances on gas t r ic  function have been des-  
cr ibed in the l i te ra ture .  Under cer ta in  conditions, products  of prote in  hydrolysis  and pure amino acids can 
evoke gas t r ic  sec re t ion  [4, 9, 13, 14]. It has also been shown [1, 2] that protein hydrolysates  such as hydro-  
lysin L-103 and amino pept ide-2 ,  when injected intravenously,  although they evoke gas t r ic  secre t ion,  do so 
only very  slightly. 

The effect  of prote in  hydrolysa tes  on pancreat ic  activity has not ye t  been explained. In view of the 
importance of this problem,  the investigation descr ibed below was ca r r i ed  ouL 

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

Exper iments  were  ca r r i ed  out on 6 dogs with a chronic fistula of the pancrea t ic  duct as descr ibed by 
Fomina [11]. The res t ing  sec re t ion  was determined in fasting dogs, af ter  which the animals were  injected 
with protein hydrolysa tes  by intravenous drip (50-70 d rops /min ,  total volume during exper imen t  250-350 
ml). In mos t  exper iments  the total t ime of adminis t ra t ion  was about 4 h, but in some exper iments  about 2 h. 

The following substances  were  given: a) casein hydrolysate  (TsOLIPK) obtained by acid hydrolysis  
(composition and physiological  cha rac te r i s t i c s  a re  given in [3, 5, 10]); b) casein hydrolysate  obtained by 
enzymic hydrolysis  (Fluka and Buchs); c) f ibrin hydrolysate  [6, 7]; d) hydro lys inL-103  [8]; and e) amino- 
krovin [12].* In control  exper iments ,  instead of the hydrolysates  a 0.9% solution of sodium chloride was 
injected. 

The principal  enzymes ,  total protein,  pH, and t i t ra table  alkalinity were  determined in the pancreat ic  
juice. 

* The wr i t e r s  a re  grateful  to Academician of the Academy of Medical Sciences of the USSR N. A. Fedorov 
and to P ro fe s so r  Yu. N. K r e m e r  for supplying some of the prepara t ions  and for giving valuable advice in 
the course  of this investigation. 
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Fig. io Secretion of pancreatic 
juice in dog with chronic fistula of 
pancreatic duct following parente- 
ral injection of casein hydrolysate 
(i), fibrin hydrolysate (2), amino- 
krovin (3), 0.9% sodium chloride 
solution (4), and after feeding one- 
third of daily ration (5) and i00 g 
meat (6). Arrows indicate begin- 
ning and end of administration, 
which in this case took 4 h. 
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Fig. 2. Secre t ion of enzymes  in p a n c r e a -  
tic juice following p a r e n t e r a l  a d m i n i s t r a -  
tion of case in  hydro lysa te .  

EXPERIMENTAL RESULTS 

The study of the effect of the above-mentioned protein 
hydrolysates showed that casein hydrolysate (TsOLIPK), un- 

like the other substances tested, has a well marked ability 
to stimulate the execrine function of the pancreas~ The se- 
cretion of pancreatic juice evoked by this hydrolysate was so 
intensive that it exceeded the secretion evoked by a mixed 
food stimulus (Fig. i). In all dogs the secretion of pancrea- 
tic juice was m o r e  intensive a f te r  injection of casein hydroly-  
sa te  than a f t e r  feeding with one- th i rd  of the total  diet, and 
even m o r e  intensive than a f te r  adminis t ra t ion  of 100 g meat .  

In the period of intensive secre t ion ,  the volume of juice 
sec re t ed  per  hour was 2-3 t imes g r e a t e r  than the volume 
sec re t ed  a f t e r  feeding with one- th i rd  of the daily rat ion.  

Under the influence of casein  hydrolysate ,  sec re t ion  
was s t imula ted  30 rain-2 h a f te r  its adminis t ra t ion  began. 
Secre t ion reached a m a x i m u m  af te r  3-4 h, r e g a r d l e s s  of 
whether  inject ion of the hydrolysate  was complete  a f t e r  2 or  
4 h. Accordingly,  when the injection of casein hydrolysate  
occupied only 2 h, the mos t  intensive sec re t ion  occur red  
pr inc ipa l ly  a f t e r  the end of injection of the prepara t ion ,  du r -  
ing the subsequent  2 h~ If, however,  the injection of hydroly-  
sa te  continued for  6 h, increased  sec re t ion  began af ter  the 
s a m e  t ime in te rva l  but it  continued longer,  and the total 
vo lume of s ec re t ion  was g r e a t e r .  

The enzyme content of  the juice sec re t ed  in r e sponse  
to inject ion of case in  hydrolysa te ,  on the other  hand, was at  
a low level.  Compared  with the init ial  period�9 the concen t ra -  
tion of enzymes  in the juice was reduced by s e v e r a l  t imes 
(Fig. 2), the d e c r e a s e  in concentra t ion of l ipase and amylase  
being g r e a t e r ,  and that  in p ro te inases  in genera l  being s m a l l -  
ere The total pro te in  content in the juice also showed a de-  
c r ea se ;  the pH of the juice and t i t ra tab le  alkalinity,  on the 
other  hand, showed a sl ight  inc rease .  

A study of the enzyme composi t ion of the sec re t ion  
sugges ts  that case in  hydrolysa te  causes  the sec re t ion  of a 
pancrea t i c  juice with low enzyme content, a cha rac t e r i s t i c  
fea ture  a lso  of the action of secre t ion .  

Casein  hydrolysa te  obtained by enzymic  hydrolysis  
also apprec iab ly  s t imulated pancrea t i c  secre t ion,  but to a 
much l e s s e r  degree  than the acid hydrolysate~ 

The other nitrogenous substances which were studied had either no effect whatever or only a slight action 
on the exocrine function of the pancreas. In particular, following administration of hydrolysin L-103 and 
aminokrovin, some increase in secretion was often observed at one of the latter hours of the experiment (the 
5th or 6th)o This may be associated with excretory processes in the digestive system. In this case also, 
however, the volume of juice per hour was incomparably smaller than during the intensive secretion evoked 
by casein hydrolysate (TsOLIPK). 

The mechanism of the effect of casein hydrolysate on the exoerine activity of the pancreas has not yet 
been explained. It can only be postulated that during hydrolysis of casein, peptide fragments resembling 
secretin are formed, and under the influence of enzymic processes in the body, these are subsequently con- 
verted into a peptide with secretin-like activity. However, further confirmation of this hypothesis is 
necessary. 
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All that can be taken for  granted at p resen t  is that a sharp  dif ference exists  between the ability of the 
var ious protein hydrolysa tes  used for pa ren te ra l  feeding to st imulate the exocr ine  act ivi ty of the pancreas .  
Whereas  some evoke a v e r y  intensive secre t ion  of pancreat ic  juice (acid casein hydrolysate) ,  others  have no 
such action whatever  or  evoke only ve ry  slight secre t ion ,  This fact  enables a different ial  approach to be 
made to the problem of se lec t ion of substances for pa ren te ra l  feeding, depending on the state  of the digestive 
sys tem.  In those s tages (or forms)  of d iseases  when the proximal  par t  of the intest ine and pancreas  mus t  be 
spared,  prepara t ions  not st imulating pancrea t ic  sec re t ion  should evidently be used. Conversely,  in cases  
when i t  is des i rable  to s t imulate  the function of this pa r t  of the digestive sys tem,  preparat ions  stimulating 
the exocr ine  act ivi ty of the pancreas  should be given. 
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