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Paren te ra l  injection of casein hydrolyzate  (TsOLIPK* brand) in man causes intensive 
pancreat ic  secret ion and a corresponding sharp increase  in volume of duodenal juice. 
Under the same conditions aminopeptide induces the secret ion of only one-half to one- 
third the volume of juice. Both hydrolyzates  stimulate enzyme secret ion in the pan- 
c reas .  This applies in par t icular  to casein hydrolyzate,  as a resul t  of which not only is 
the volume of juice increased,  but also the quantity of pancreat ic  enzymes secre ted  in 
unit t ime.  

A previous paper descr ibed how casein hydrolyzate,  obtained by acid hydrolysis ,  when injected into 
the blood s t ream is an active stimulant of pancreat ic  exocrine activity [3, 10, 11]. Several other protein 
hydrolyzates  (aminopeptide, aminokrovin, fibrinosol) do not exert  such a powerful action on the pancreas .  
The difference between the action of these different nitrogen-containing operations on digestive function may 
have a direct  bearing on the planning of parentera l  feeding in clinical pract ice .  

This problem has been studied only in experiments on dogs. It was therefore  decided that a c o r r e -  
sponding investigation should be ca r r i ed  out on man with the object, ~n par t icular ,  of discovering to what 
extent this par t icular  proper ty  of casein hydrolyzate  is exhibited relat ive to the human pancreas .  

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

Observations were made on ten adult persons with a healthy digestive sys tem.  The method of duo- 
denal catheterizat ion was used. The saliva was collected in a separate  vesse l  during catheterizat ion and, 
in addition, as much gas t r ic  juice as possible was siphoned off. 

The duodenal juice was collected in small  portions in test  tubes kept on ice. Only pure portions with 
the charac ter i s t ic  color  and weakly alkaline reaction, cooled over measured  t ime intervals,  were tested for  
the i r  enzyme content. Enzymes were determined by the usual methods employed in the Labora tory  of Physi -  
ology and Pathology of Digestion [3]. Port ions of juiee for  test ing for  the i r  bicarbonate content were col-  
lected beneath a layer  of oil, and the back- t i t ra t ion method was used [13]. Bicarbonate and lipase were de-  
termined not more  than 2.5 h af ter  the end of catheterization.  

Protein hydrolyzates  were injected intravenously by the drip method in volumes of 350-400 ml. 
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Fig.  I Fig.  2 

Fig.  1. Increase  in volume of duodenal juice (a) and of its content of pancreat ic  
enzymes (b) in man under the influence of casein hydrolyzate .  Here and in Fig.  
2, a r rows indicate beginning and end of parentera l  injection of casein hydro lyz-  
ate. Black columns represent  l ipase (L), unshaded columns amylase  (A), shaded 
columns total proteinases  (P). Content of pancreat ic  enzymes given in uni ts /ml .  

Fig.  2. Changes in volume of duodenal juice (a) and in its content of pancreat ic  
enzymes (b) in man after parentera l  injection of aminopeptide. 

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

Injection of casein hydrolyzate  (TsOLIPK) led after  a short  t ime to intensive secre t ion of duodenal 
juice. The high content of specific pancreat ic  products in this juice and the comparat ively  low concent ra-  
tion of bile components indicated that it consisted mainly of pancreat ic  juice secre ted  at an increased ra te .  

The resul ts  of a typical  experiment a re  given in Fig.  1. Immediately af ter  introduction of the catheter  
into the duodenum a slight increase  in the secret ion of juice was observed.  This was probably due to s t imu-  
lation of gas t r ic  secret ion by the catheter ,  and through the secret ion mechanism this in turn caused s t imu-  
lation of pancreat ic  secret ion.  However, this increased secre t ion soon ended and a low level was es tab-  
lished. Against this background the administrat ion of the protein hydrolyzates  began. 

The secret ion of juice was again increased 1-1.75 h af ter  the beginning of injection of casein hydro lyz-  
ate. The rate of secret ion reached a maximum after 15-30 rain, when it was four to eight t imes higher than 
the background level, after  which it gradually diminished (Fig. 1). Stimulation proceded at an increased 
rate usually for  1-1.5 h. 

This sec re to ry  response of the human pancreas  to injection of casein hydrolyzate  was very  s imi lar  
to the response previously descr ibed experimental ly  in dogs [3, 10]. 

The concentration of bicarbonate in the duodenal juice secre ted  under the influence of casein hydro lyz-  
ate in man var ies  usually between 8 and 27 meq / l i t e r .  The content of pancreat ic  enzymes (lipase, amylase,  
total  proteinases)  was at the normal  level for  duodenal juice. Charac te r i s t i ca l ly  it was maintained at this 
same level, or  even higher, during the period of intensive secret ion induced by the hydrolyzate .  By con- 
t ras t  with the secret ion induced by secret in,  in the present  case no dilution of the enzymes with liquid juice 
was observed,  and the quantity of enzymes secre ted  per  unit t ime was significantly increased.  

In the example given (Fig. 1), the concentrat ion of enzymes in the f i rs t  port ion of duodenal juice was, 
as usual, quite high. After 15 rain it was established at a comparat ively  low level charac te r i s t i c  of secret ion 
induced by the seeret in  mechanism.  The enzyme concentration subsequently rose  under the influence of 
casein hydrolyzate  and remained high (especially the concentrat ion of proteinases) ,  despite the very  con- 
siderable increase  in the volume of juice. The secret ion of enzymes per  unit t ime also was sharply in- 
c reased  during this period.  
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Casein hydrolyzate  thus st imulates not only the secret ion of juice, but also the secret ion of enzymes 
in the pancreas .  

In the intensity of juice secret ion the observed response  of the pancreas resembled that to injection 
of purified preparat ions  of secre t in  into the bloodstream. According to published repor t s  [15], in response 
to injection of secre t in  in man an average of 117 ml duodenal juice is secreted during the f i rs t  30 rain. Re-  
cently the secre t ion of a somewhat l a rge r  volume (mean 282 ml in men during the 1st hour) has been dem-  
onstrated in the case of a lmost  maximal  secre t ion induced by injection of pure natural  seeret in  [14]. In 
response  to administrat ion of old, less active preparat ions ,  in most  cases  less than 100 ml was secre ted  
in 30 rain [13]. In the present  experiments,  at the height of secret ion under the influence of casein hydrolyz-  
ate, most  frequently 110-122 ml was produced in 30 rain. However, the bicarbonate concentration in this 
duodenal juice was much lower than in that obtained in response to secret in,  as severa l  investigations have 
shown [13, 14, 16]. 

Another protein hydrolyzate,  aminopeptide, was also used for  comparison.  Injection of aminopeptide 
into the b loods t ream in man led to a marked increase  in the secret ion of duodenal juice (Fig. 2). The ac-  
tion of aminopeptide began to appear,  as a rule, somewhat later  (after 1 h 30 rain-2 h 13 rain) than the ac-  
tion of casein hydrolyzate  (1 h-1 h 45 min). So far  as the composition of the juice is concerned, there  were 
no significant differences,  and in par t icular ,  its bicarbonate concentration was 7-29 meq/ l i t e r .  Amino- 
peptide also stimulated the secret ion of enzymes in the pancreas .  

However, the intensity of secret ion of juice in this case was much less than that induced by casein 
hydrolyzate .  F o r  example, the maximal secret ion of juice 15 min after  administrat ion of aminopeptide was 
only one-half to one-third that obtained in response  to casein hydrolyzate.  A s imi lar  rat io was found in all 
the experiments  except one. 

The resul ts  of an investigation on dogs showed that aminopeptide evokes from seven to ten t imes less 
intensive pancreat ic  secret ion than casein hydr01yzate [11]. The other  hydrolyzates  mentioned above, and 
a solution of pure amino acid, also had the same weak action as aminopeptide. Their  effect is probably a s -  
sociated with their  ability to induce some degree of gas t r ic  secret ion [1], and this through the seeret in  me -  
chanism leads to the secret ion of pancreat ic  juice. Casein hydrolyzate evidently contains a specific agent 
of peptide nature,  which, by some as yet imperfect ly  understood mechanism,  has a powerful action on pan- 
crea t ic  exocrine function. 

In man also, casein hydrolyzate  thus produces a much s t r o n g e r  secret ion of pancreat ic  juice than 
aminopeptide. 

These resul ts  are  a fur ther  argument in support of the need for  a selective approach to the choice 
of agents for parentera l  feeding, making allowance for the state of the digestive system.  
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