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The  basa l  Secret ion of the p a n c r e a s  and the sec re t ion  s t imula ted  by duodenal per fus ion  were  
inves t iga ted  in chronic  expe r imen t s  on dogs.  A pro te in  d iges t  s t imulated panc rea t i c  enzyme 
sec re t ion  to a g r e a t e r  deg ree  than pro te in  i t se l f .  Amobarb i t a l ,  ch to rp romaz ine ,  and benac ty -  
zinc inhibi t  both basa l  and s t imula ted  panc rea t i c  sec re t ion .  The  di f ferent ia l  c h a r a c t e r  of pan-  
c rea t i c  sec re t ion  was d is turbed mos t  by ch lo rp romaz ine  and benactyzine;  this is  evidence of t h e  
e s sen t i a l  role  of cen t ra l  ad rene rg i c  and ehol inergic  s t r u c t u r e s  in the adaptation of panc rea t i c  
sec re t ion  to food s t imul i .  
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P a r l o r ' s  concept of  per iod ic  adaptation of the e n z y m e - s e c r e t o r y  function of the p a n c r e a s  to the type 
of food s t imulus  has  recent ly  been conf i rmed exper imen ta l ly  [4-6, 8, 11, 12]. Analys i s  of the deg ree  of 
different ia t ion of the p a n c r e a t i c - s e c r e t o r y  r e s p o n s e  to va r ious  food s t imul i  o r  to per fus ion  of the duodenum 
with va r ious  solut ions has  shown that the enzyme- - sec re to ry  function of the p a n c r e a s  depends on the qual i -  
tat ive composi t ion of p ro te in  added to the hydrochlor ic  acid solution in the duodenum or  per fused  through 
it under  chronic  exper imen ta l  conditions [7, 8]. Indices of panc rea t i c  s ec re t ion  following admin is t ra t ion  of 
hydrochlor ic  acid alone were  significantly lower  than those following admin is t ra t ion  of p roducts  of p ro te in  
hydro lys i s .  The g r e a t e s t  d i f f e rences  in panc rea t i c  s ec re t ion  w e r e  obse rved  in r e sponse  to per fus ion  of  
the duodenum with pro te in  and a polypeptide digest .  This  fact  conf i rms  the role  o f  init ial  g a s t r i c  h y d r o l y s i s  
of pro te in  in the s t imula t ion  of panc rea t i c  sec re t ion  and subsequent  p r o t e o l y s i s  [6] and it points to the ex i s -  
tence of m e c h a n i s m s  for  "compar ing"  subs tances  enter ing the duodenum that ensure  the fine di f ferent ia t ion 
of the p a n c r e a t i c - s e c r e t o r y  r e sponse .  

In this invest igat ion an a t t empt  was made to analyze the cent ra l  m e c h a n i s m s  of the di f ferent ia l  r e -  
sponse of the p a n c r e a s  to per fus ion  of the duodenum with pro te in  and with a polypept ide digest .  

EXPERIMENTAL METHOD 

Altogether 102 chronic experiments were carried out on 5 dogs with a duodenopancreatic fistula [9] 
and a jejunal fistula formed beyond Treitz's ligament. After determination of the half-hourly basal pancreatic 
(fasting) secretion, the duodenum was perfused for 2.5 h with a 3% solution of egg albumin or a polypeptide 
digest from it (in 0.2% hydrochloric acid) at the constant speed of 12 drops per minute (I00 ml in 2.5 h). 
The polypeptide digest was obtained by adding 500 mg medicinal pepsin to i00 ml of a 3% solution of egg al- 
bumin and incubating the mixture for 18 h at 37~ The content of amylase [ii], and trypsin and chymotryp- 
sin (from the results of spectrophotometric determination of amino acids formed during hydrolysis of 
casein) was investigated in the pancreatic juice, the volume of which was determined every 30 rain in the 
course of 5 periods when the degree of differentiation of the pancreatic response to these stimuli had been 
established in control experiments, the effects of amobarbital (80 mg/kg, subcutaneously), chlorpromazine 
(2 mg/kg, intramuscularly), and benaetyzine (0.3 mg/kg, intramuscularly), drugs with marked selectivity 
with respect to particular central synapti c contacts [1-3], were investigated. The basal secretion was 
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Fig. 1. Effect  of amobarb i ta l  on pancrea t ic  secre t ion  st imulated by duodenal 
perfusion (dogs Ryzhik and Strelka).  A) Volume of pancrea t ic  secret ion;  B-D) 
content (circles) and secre t ion  (columns) of amylase ,  t ryps in ,  and ehymotrypsin ,  
respec t ive ly .  Black and hor izontal ly  shaded columns show indices of pancrea t ic  
sec re t ion  during perfusion with polypeptide solution before  and a f te r  adminis-  
t ra t ion  of amobarbi tal ,  respec t ive ly .  Abscissa ,  30-min per iods of experiment;  
ordinate ,  indices of pancrea t ic  secre t ion  (in % of basal  secret ion) .  

TABLE 1. Basa l  Panc rea t i c  Secret ion (in %) and Effect  of Central  Neurotropic Drugs 
o n I t  (M~- m 

Numbel Volume of of ex- 
Drug peri- secretion 

merits 
Amobarbital [ 24 [ 17,422,2 
Chlorpromazine[ 44 t 50,525,3 
Benactyzine I 34 44,3~ 5,1 

Amylase 
1 2 

85,9• I 15,8-----2,0 
92,2• 54,1-----9,7 
79,427,0 35,0-----6,0 

l Trypsin 2 I - Chymotrypsial 

93,2• 16,3• I 87'7+13'2 14,9• 
97,6~10,2 50,5~9,6 97,1~9,6 60,4• 
76,7--7,1 34,3-----7,0 82,7-----7,1 38,2-----6,1 

Note. Indices of basal  secre t ion  before  administrat ion of drugs taken as 100%; 1) mean 
content of enzyme in 1 ml secre t ion;  2) mean excret ion of enzyme in 30 min. 

determined again 30 rain af ter  administrat ion of the drugs ,  and the duodenum was then perfused with a solu-  
tion of egg albumin o r  a digest of it. 

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

The volume of perfusion fluid flowing f rom the intest ine ( i r respect ive  of the solution injected) was 
reduced by amobarbi tal ,  ch lorpromazine ,  and benactyzine approximate ly  by half. All the neurotropic  drugs 
used reduced the basal  secre t ion  of the panc reas  on account of a sharp dec rease  in the volume of juice 
secre ted;  the enzyme content in the secre t ion was vir tual ly  unchanged (Table 1). 

Under the influence of amobarbi ta l  the external  s ec r e to ry  activity of the pancreas  stimulated by both 
food st imuli  dec reased  sharply  (Fig. 1). Although in some per iods  the different iat ion of enzyme secre t ion  
was reduced,  in o thers  different ia t ion between the st imuli  with r e spec t  to volumes of secre t ion  and amylase 
product ion was p re se rved .  At the end of the exper iments  differentiat ion between stimuli for  excre t ion of 
t ryps in  and ehymotrypsin  was r e s to r ed .  

The external  s ec r e to ry  activity of the pancreas ,  when stimulated by duodenal perfusion with polypeptide 
digest ,  was significantly reduced by chlorpromazine .  The dif ferent ia l  response  of pancrea t ic  secre t ion  to 
the action of the two st imuli  was completely disturbed in this s e r i e s  of exper iments  and it  was often pa r a -  
doxical in cha rac t e r  (Fig. 2)~ This  was shown by the g r ea t e r  secre t ion  of enzymes in response to the action 
of the weaker  st imulus (protein). 
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Fig~ 2. Effect of chlorpromazine on pancreatic secretion stimulated by 
duodenal perfusion (dogs Ryzhik, Kutsyi, Dzhek). Legend as in Fig. 1. 
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Fig~ 3. Effect of benactyzine on pancreatic secretion stimulated by duo- 
denal perfusion (dogs Laska and Kutsyi). A) Content (circles) and sec re -  
tion (columns) of amylase, trypsin, and chymotrypsin, respectively.  Re- 
mainder of legend as in Fig. 1. 

Benactyzine disturbed the differential character  of external secre tory  activity of the pancreas s imilar-  
ly to the result observed in the experiments with chlorpromazine (Fig~ 3)~ 

Central neurotropic drugs thus significantly affect the external secre tory  function of the pancreas and 
reduce secretion of both juice and enzymes. Disturbance of the differential character  of enzyme secretion 
in response to perfusion of the duodenum with protein and polypeptide digest under the influence of chlor- 
promazine and benactyzine demonstrates the important role of central adrenergic and eholinergic struc- 
tures in the regulation of the effectiveness of hydrolysis of nutrient substances and of the activity of the 
pancreas.  
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