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Acute experimental  panereat i t is  in dogs induces considerable changes in the b i le - forming  
function of the l iver and the activity of the bi l iary  apparatus.  The dis turbances of bile for-  
mation are  charac te r ized  by a reduction in the quantity of bile and in ~ts concentrat ion of the 
lipid complex, cholic acid, and phospholipids during the f i r s t  5-10 days from the beginning 
of the disease,  followed by an increase  in the quantity of bile and an increase  in or  re tu rn  to 
the normal  concentrat ion of the above-mentioned components in it (11-20 days). Their  total 
content secre ted  during the experiment  increases  considerably at these t imes.  The normal  
levels are  r e s to red  by the 30th-40th day. The disturbance of bile secret ion is expressed  as 
absence of periodic fluctuations in the ear ly  stages.  Per iodic  bile secre t ion may also be ab- 
sent later,  despite res tora t ion  of normal  periodic movements .  The degree and duration of 
the disturbances of bile formation and secre t ion depend on the clinical course  of the disease.  

Considering data in the l i tera ture  on combined involvement o f  organs  of the hepato-pancrea t ieo-duo-  
denal system in pathological p rocesses  [3, 7] and observations of frequent morphological  and functional 
changes in the l iver  in acute panereati t is  [1, 5, 8, 10-12], it was considered important  to study exper imental -  
ly the charac te r  of the influence of this disease on bile formation and secret ion.  

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

Exper iments  were ca r r i ed  out on three groups of mongrel  dogs weighing 12-16 kg. Of the three dogs 
in group 1,two had fistulas of the cyst ic  duct in conjunction with chol icysteetomy by Nes te r in ' s  method [9] 
and one dog had a fistula of the gall bladder by Schiff 's method. All the dogs in addition had duodenal fis-  
tulas. The external  s ec re to ry  function of the liver was est imated from the concentrat ion of the lipid com- 
plex, determined quantitatively by an e lect rophoret ic  method [9], of cholic acid (by the method of Reinhold 
and Wilson [13]), and phospholipids (as total phosphorus [2], determined by the method of Fiske and Sub- 
barow in the modification of Zamychkina and Grodzenskii [4]), in the bile. 

In the nine dogs of group2, periodic bile secret ion was studied. R~cordings were made of the per iod-  
ic moto r  activity of the s tomach and intestine and of the volume of periodic secre t ion escaping from the 
fistulas of the duodenum (seven dogs) and jejunum (two dogs), af ter  which the concentrat ion of the lipid com- 
plex and cholic acid was determined in the secret ion by the methods mentioned above. 

In the three dogs of group 3 with a fistula of the cyst ic  duct (one dog) and fistulas of the gall bladder 
(two dogs),a control  laparotomy was per formed to discover  the effect of the operation and the postoperative 
program on the external s ec re to ry  function of the liver and on bile secretion.  
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Fig. 1. Dynamics  of changes in content of l ipid complex (1), cholic acid  
(2), and total  phosphorus (3) in 3-hour ly  por t ions  of bile f rom dogs of 
group 1. Graph  A - l o g a r i t h m i c  scale;  graph B - n u m e r i c a l  scale .  

Fig. 2. Dynamics  of changes in concentra t ion of lipid complex (1) and 
cholic acid (2) in duodenal sec re t ion  of dog of group 2. 
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Fig. 3. Changes in concentra t ion  of 
lipid complex (1) and cholic acid (2) 
in duodenal s ec re t ion  of dog of group 
2 during Period of work of the s tomach.  

After  the initial  control  invest igat ions acute pancrea t i t i s  
was induced in the dogs of groups  I and 2 by inject ing bile into 
the pancrea t i c  duct. The dogs of group 1 r ece ived  an injection 
of bile (0.5 ml /kg)  obtained f rom them the previous  day, those 
of group 2 r ece ived  bile taken at l apa ro tomy  f rom the gall  
b ladder  (four dogs r ece ived  0.5 ml /kg ,  five dogs r ece ived  0.3 
ml /kg) .  All dogs in group 1 survived;  of  the four dogs of group 
2 rece iv ing  0.5 m l / k g  bile one survived,  while four of the five 
dogs r ece iv ing  0.3 m l / k g  bile survived.  

After  the opera t ion  all  the dogs were  kept  under specif ied 
conditions, rece iv ing  nei ther  food nor water ,  with the in tes-  
t inal  f istula remain ing  open for  48 h, and with daily subcuta-  
neous injection of physiological  saline in a dose of 0.5 l i ter  per  
diem. The exis tence of pancrea t i t i s  in the s u r v l v i n g a n i m a l s  
was conf i rmed  by their  cl inical  condition, a s ignif icant  inc rease  
in the s e rum a m y l a s e  level ,  and the r e su l t s  of pathological  and 
h is to logica l  invest igat ions.  

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

The control  l apa ro tomy led to a dec rease  in the quantity 
and concentra t ion of components  of the bile only for the f i r s t  

2-3 days; on the 3rd-4th  day no significant  deviat ions of these p a r a m e t e r s  f rom the no rma l  level  were  ob- 
s e rved  in the control  an imals .  

Panc rea t i t i s  led to significant  changes in the ex te rna l  s e c r e t o r y  act ivi ty  of the l iver .  In the dogs of 
group 1,phasic  changes occu r r ed  in the quantity of bile and in the concentra t ions  of lipid complex,  cholic 
acid, and phospholipids in it. In the f i r s t  5-7 days f rom the beginning of the d isease  these indices fell,  but 
l a t e r  (10-14-20 days) the quantity of bile i nc reased  cons iderably  in al l  dogs whereas  the concent ra t ion  of 
the components  of the bile in one dog ro se  signif icantly,  f luctuated in another ,  and r e tu rned  to the normal  
level  in a th i rd  dog at  these t imes .  However ,  when calcula ted as  the quantity of bile obtained ~n an expe r i -  
ment  las t ing 3 h, a s ignif icant  i nc rease  in the content of cholic acid, phospholipids,  and lipid complex could 
be obse rved  (Fig. 1). All these indices r e tu rned  to normal  30-40 days a f te r  the beginning of the d isease .  

In three  dogs of group 2, s i m i l a r  phasic changes o c c u r r e d  in the concentra t ions  of lipid complex and 
cholic acid (Fig. 2) and in only one dog, a f t e r  an initial dec rea se  in the levels  of these  components  of the 
bile during the f i r s t  5 days, did they r e t u rn  to normal ,  but then fail  again by a lmos t  half. Norma l  values  
also were  r e s t o r e d  on the 26th-40th day f rom the beginning of the d i sease .  In a dog with a pa r t i cu l a r ly  
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severe  clinical course,  but surviving after  injection of bile in a dose of 0.5 ml /kg,  the concentrat ion of these 
components  of the bile remained low until the 5th month of the disease.  

Disturbances (part icularly marked  if the clinical course of the disease was severe) in the normal  r a -  
tios between cholic acid and the lipid complex were observed in the dogs of this group; with a high concen- 
t rat ion of cholic acid the concentrat ion of the lipid complex could be considerably reduced or it could be 
absent altogether,  and vice versa ,  indicating ser ious  dis turbances of the b i le - forming function of the liver.  

Investigations of the periodic bile secre t ion in the absence of digestive activity in the dogs of group 2 
showed that the highest concentrat ion of the components of the bile in the periodic intestinal secre t ion  oc- 
cu r red  usually in the f i r s t  5-10 min after  the beginning of a period of work of the stomach; the concentrat ion 
then fell and reached zero at the end of the period of work of the stomach (Fig. 3). 

In acute pancreat i t is ,  secre t ion  of bile into the duodenum in the f i rs t  5-7 days ei ther  was absent  alto- 
gether or was constant  and not periodic in charac te r ;  in such cases  the concentrat ions of the tested com- 
ponents of the bile were low. With res tora t ion  of periodic motor  activity of the stomach the periodic bile 
secre t ion also was res tored.  However, if the clinical course  of the disease was severe ,  bile secret ion into 
the intestine was absent  despite the r e c o v e r y  of periodic contract ions of the stomach. In a dog surviving 
this form of pancrea t i t i s ,d is turbances  of bile secre t ion occur red  until 5 months af ter  the beginning of the 
disease.  Secretion of bile into the intestine during the f i r s t  month was found in only three of 15 experiments ,  
whereas during the second month it was completely absent  in two of the nine exper iments  and in the r e s t  it 
accompanied 13 of the 15 periods of work recorded .  In the third and fourth months of the disease bile 
secre t ion was absent al together in two of the 12 experiments  and was recorded  in 18 of the 26 periods of 
work of the stomach studied. In the fifth month, normal  secre t ion of bile into the intestine was r e s to red  in 
this dog. 

Consequently, external ly normal  periodic activity of the s tomach and intestine with the change to the 
chronic form of pancreat i t is  may take place simultaneously with essent ia l  dis turbances in the composit ion 
of the periodic secret ions .  

These investigations thus revealed considerable dis turbances of the bi le-forming function of the l iver 
and in the activity of the bi l iary  sys tem in dogs with acute pancreat i t is .  In conjunction with observat ions 
indicating severe  dis turbances of the external  secre t ion of the pancreas  and changes in the motor  and en- 
zyme-  secre t ing  function of the duodenum obtained in previous investigations in the w r i t e r s '  labora tory  [6], 
these  resul ts  suggest a combined lesion of all organs of the hepate-pancreat ico-duodenal  sys tem in this 
disease. The mechanisms of the pathological changes affecting the system evidently involve both nervous 
and hormonal -humora l  fac tors  and they require  fur ther  special  study. 
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