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E x p e r i m e n t s  on dogs  wi th  p a n c r e a t i c  and b i l i a r y  f i s t u l a s  showed tha t  r e f l e x  s t i m u l a t i o n  
f r o m  the gal l  b l a d d e r  l e a d s  to s i gn i f i c an t  c ha nge s  in the s e c r e t i o n  of p a n c r e a t i c  j u i c e .  
T h e s e  changes  m a y  take  the f o r m  of inh ib i t ion  o r  po t en t i a t i on .  

c l i n i c a l  and e x p e r i m e n t a l  s t ud i e s  have  shown tha t  the  gal l  b l a d d e r  and p a n c r e a s  a r e  f r e q u e n t l y  i n -  
vo lved  c o n c u r r e n t l y  in d i s e a s e .  The ques t ion  of r e f l e x  connec t ions  b e t w e e n  these  o r g a n s  has  r e c e i v e d  l e s s  
s tudy~ E x p e r i m e n t s  have shown that  the s e c r e t i o n  of p a n c r e a t i c  j u i ce  in r e s p o n s e  to f e e d ing  in dogs  with 
b i l i a r y  and p a n c r e a t i c  f i s t u l a s  is  inh ib i t ed  a f t e r  s t r e t c h i n g  the gal l  b l a d d e r  for  3 min  by  a r u b b e r  ba l l oon  
[3] o r i f  the gal l  b l a d d e r  i s  i r r i g a t e d  with  w a t e r  a t  35-4ffC [2]~ 

R e s u l t s  of the  w r i t e r ' s  e a r l i e r  e x p e r i m e n t s  c o n f i r m e d  these  f ind ings  and d e m o n s t r a t e d  i n h i b i t o r y  
e f f ec t s  f r o m  the gal l  b l a d d e r  on the s e c r e t i o n  of p a n c r e a t i c  j u i c e  [1]o Howeve r ,  f u r t h e r  e x p e r i m e n t s  then 

showed tha t  the p a n c r e a s  m a y  r e s p o n d  d i f f e r e n t l y  to s t i m u l a -  
T A B L E  1. Inh ib i t ion  of S e c r e t i o n  of 
P a n c r e a t i c  Ju i ce  in Dogs  D u r i n g  
S t imu la t ion  of Gall  B l a d d e r  M e c h a n o -  
r e c e p t o r s  (B) C o m p a r e d  with  Changes  
in S e c r e t i o n  of Ju i ce  in E x p e r i m e n t s  
Without S t imu la t i on  (A) 
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t ion of the m e c h a n o r e c e p t o r s  of the gal l  b l a d d e r ,  n a m e l y  by  
an i n c r e a s e  in the s e c r e t i o n  of p a n c r e a t i c  j u i c e .  The p r e s e n t  
i n v e s t i g a t i o n  was  c a r r i e d  out to s tudy  th i s  phenomenon .  

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

L o n g - t e r m  e x p e r i m e n t s  w e r e  c a r r i e d  out on fou r  dogs  
wi th  a PavloV p a n c r e a t i c  f i s t u l a  and a Sehiff  f i s t u l a  of the 
gal l  b l a d d e r .  The gal l  b l a d d e r  f i s t u l a  was  f o r m e d  f i r s t  in 
two of the dogs  ( ca l l ed  Mishka  and Bobik) ,  and a f i s t u l a  of 
the p a n c r e a t i c  duc t  was  f o r m e d  6 mon ths  l a t e r .  In two o t h e r  
dogs  (ca l l ed  F o m k a  and Norka)  the two f i s t u l a s  w e r e  f o r m e d  
s i m u l t a n e o u s l y .  

P a n c r e a t i c  s e c r e t i o n  was  d e t e r m i n e d  d u r i n g  the 4 h 
b e f o r e  f e e d i n g  (the m e a l  c o n s i s t e d  of 1 l i t e r  mi lk ,  100 g 
s t e w e d  m e a t ,  200 g b i s c u i t ) .  S t imu la t ion  of the gal l  b l a d d e r  
by  a ba l l oon  in which the p r e s s u r e  was  30-35 c m  w a t e r  b e g a n  
30 ra in  b e f o r e  feed ing ,  and con t inued  th roughou t  the p e r i o d  of 
o b s e r v a t i o n  (4 h). In t h r e e  e x p e r i m e n t s ,  b e f o r e  the gal l  
b l a d d e r  was  s t i m u l a t e d  i t s  r e c e p t o r s  w e r e  b l o c k e d  by  i r r i g a -  
t ion  of the  m u c u s  m e m b r a n e  with  1% c oc a ine  h y d r o c h l o r i d e  
so lu t i on  for  6 min .  S t a t i s t i c a l  a n a l y s i s  of the r e s u l t s  was  
c a r r i e d  out by  the me thod  of d i r e c t  d i f f e r e n c e s  [4]. 
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' FABLE 2. I n c r e a s e  in S e c r e t i o n  of 

P a n c r e a t i c  Ju i ce  in Dogs in R e s p o n s e  to 
S t imu la t ion  of C~ll B l a d d e r  M e c h a n o -  
r e c e p t o r s  (B) C o m p a r e d  with  Changes  
in S e c r e t i o n  of 3uice  in E x p e r i m e n t s  
Without  S t imu la t ion  (A) 
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E X P E R I M E N T A L  B E S U L T S  

The f i r s t  s e r i e s  of e x p e r i m e n t s  was  c a r r i e d  out on 
the two dogs  in which  the f i s t u l a  of the  gal l  b l a d d e r  was  
f o r m e d  b e f o r e  e x t e r i o r i z a t i o n  of the p a n c r e a t i c  duc t .  

It i s  c l e a r  f r o m  Tab le  1 (B) tha t  d u r i n g  m e c h a n i c a l  
s t i m u l a t i o n  of the gal l  b l a d d e r  in the dogs  Mishka  and 
Bobik  the s e c r e t i o n  of p a n c r e a t i c  j u i ce  was  r e d u c e d  by  
c o m p a r i s o n  with that  o b s e r v e d  on the p r e v i o u s  (control)  
day  when no s t i m u l a t i o n  was  a p p l i e d .  The m e a n  d i f -  
f e r e n c e  was  27 ml  and was  s t a t i s t i c a l l y  s i g n i f i c a n t  
(P< 0o 02). Dur ing  the s a m e  p e r i o d  f l uc tua t i ons  in the 
s e c r e t i o n  of j u i c e  w e r e ,  of c o u r s e ,  o b s e r v e d  in the c o n -  
t r o l  e x p e r i m e n t s ,  but  they  w e r e  not  c o n s i s t e n t  in c h a r a c -  
t e r  (Table  1A). 

T h e s e  r e s u l t s  d e m o n s t r a t e  tha t  s t i m u l a t i o n  of the 
ga l l  b l a d d e r  m e c h a n o r e c e p t o r s  c a u s e s  inh ib i t ion  of the 
e x t e r n a l  s e c r e t o r y  funct ion  of the  p a n c r e a s .  Howeve r ,  
the r e s u l t s  of the next  e x p e r i m e n t s  showed that  e f f ec t s  
of an oppos i t e  n a t u r e  could  t ake  p l a c e .  T h e s e  e f f ec t s  
w e r e  s e e n  in e x p e r i m e n t s  c a r r i e d  out on the  two dogs  in 
which  the f i s t u l a s  w e r e  f o r m e d  s i m u l t a n e o u s l y ,  and  a l s o  
on one of the dogs  of the f i r s t  s e r i e s ,  in which e x p e r i -  
m e n t s  with s t i m u l a t i o n  of the gal l  b l a d d e r  m e c h a n o r e c e p -  
, o r s  w e r e  c a r r i e d  out o v e r  a long  p e r i o d  of t i m e ,  and  
w e r e  p e r f o r m e d  twice  a s  of ten d u r i n g  th i s  s e c o n d  p e r i o d .  
As Tab le  2B shows ,  in t h e s e  dogs  the s e c r e t i o n  of p a n -  
c r e a t i c  j u i c e  was  not  inh ib i ted ,  but  was  c l e a r l y  i n t e n s i f i e d  
by  s t i m u l a t i o n  of the gal l  b l a d d e r  m e e h a n o r e c e p t o r s .  

The m e a n  d i f f e r e n c e  was  27 ml  and was  s t a t i s t i c a l l y  s i g n i f i c a n t  (P< 0~ 01). Meanwhi le ,  in the e x p e r i m e n t s  
wi thout  s t i m u l a t i o n  of the gal l  b l a d d e r ,  j u s t  a s  in the f i r s t  s e r i e s  of o b s e r v a t i o n s ,  t h e r e  was  no s i g n i f i c a n t  
d i f f e r e n c e  b e t w e e n  the d i r e c t i o n  of the c h a n g e s  in j u i c e  s e c r e t i o n  (Table  2A)~ Consequen t ly ,  in r e s p o n s e  
to s t i m u l a t i o n  of the gal l  b l a d d e r  the s e c r e t i o n  of p a n c r e a t i c  j u i c e  m a y  be e i t h e r  r e d u c e d  o r  i n c r e a s e d .  

The r e f l e x  n a t u r e  of t h e s e  r e s p o n s e s  i s  shown by  p r e l i m i n a r y  r e s u l t s  of t h r e e  e x p e r i m e n t s  in which 
the gal l  b l a d d e r  w a s  a n e s t h e t i z e d .  No s i g n i f i c a n t  d i f f e r e n c e  was  found in the s e c r e t i o n  of p a n c r e a t i c  j u i c e  
wi th  and wi thout  s t i m u l a t i o n  of the gal l  b l a d d e r  a f t e r  i t  had been  a n e s t h e t i z e d .  The c ha nge s  in s e c r e t i o n  of 
p a n c r e a t i c  j u i ce  in r e s p o n s e  to s t i m u l a t i o n  of the gal l  b l a d d e r  m e c h a n o r e c e p t o r s  a r e  thus  r e f l e x  in o r i g i n ;  
the  d i r e c t i o n  of t h e s e  changes  depends  on the func t iona l  s t a t e  of the gal l  b l a d d e r .  

In the a n i m a l s  in which the ga l l  b l a d d e r  f i s t u l a  was  f o r m e d  6 mon ths  b e f o r e  the  p a n c r e a t i c  f i s t u l a  
s t i m u l a t i o n  of the gal l  b l a d d e r  by  the b a l l o o n  induced  a s i g n i f i c a n t  d e c r e a s e  in the  s e c r e t i o n  of p a n c r e a t i c  
j u i c e .  H o w e v e r ,  wi th  the c o u r s e  of t i m e  the r e s p o n s e  of one of the dogs  of t h i s  s e r i e s  was  r e v e r s e d :  i n -  
h ib i t i on  of s e c r e t i o n  of j u i c e  was  fo l lowed  by  p o t e n t i a t i o n .  Th is  e v i d e n t l y  took p l a c e  u n d e r  the in f luence  of 
m o r e  f r e q u e n t  s t i m u l a t i o n  of the gal l  b l a d d e r  and r e f l e c t e d  c h a n g e s  in i t s  func t iona l  s t a t e .  The i n c r e a s e  in 
the s e c r e t i o n  of  p a n c r e a t i c  j u i c e  evoked  by  s t i m u l a t i o n  of the  gal l  b l a d d e r  m e c h a n o r e c e p t o r s  o c c u r r e d  a l s o  
in dogs  in which bo th  f i s t u l a s  w e r e  f o r m e d  s i m u l t a n e o u s I y  and,  c o n s e q u e n t l y ,  the d i f f e r e n c e  in the func t iona l  
s t a t e  of the gal l  b l a d d e r  could  have been  due to the s h o r t e r  t ime  e l a p s i n g  a f t e r  f o r m a t i o n  of the f i s t u l a .  
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