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The development of edematous or hemorrhagic pancreatitis in albino rats as the result of 
injection of 1 ml of a 0.001 N solution of hydrochloric acid into the pancreatic duct of the 
animals does not lead to an increase in the quantity of active trypsin or in the total proteo- 
lytie activity in a pancreatic homogenate. No disturbance of the zymogen system was ob- 
served under these conditions. Intracanalicular injection of 1 ml of crystalline trypsin, dis- 
solved immediately before injection in 1 ml of 0.85% NaCl solution, into the pancreas does 
not cause the development of acute pancreatitis. 

Several factors are concerned in the pathogenesis of acute pancreatitis, but the key to the complex 
pathogenetic mechanism is digestion of the gland by its own activated proteolytic enzymes, and above all 
by trypsin. This theory, which became generally accepted has recently been disrupted by a number of in- 
vestigators [1-6]. A study of the role of tryptic proteolysis in the pathogenesis of acute pancreatitis and 
pancreonecrosis is particularly important at the present time because of the wide introduction of inhibitors 
of proteolytic enzymes (Trasylol, Uniprol, etc.) into clinical practice for the treatment of acute pancreatitis. 

Some insight into the pathogenesis of acute pancreatitis can be obtained by investigation of the intra- 

pancreatic activity of trypsin and the total proteolytic activity in experimental pancreatitis and to compare 
it with the character and dynamics of the morphological changes. 

EXPERIMENTAL METHOD 

Experiments were carried out on 162 albino rats weighing 180-250 g. To produce acute pancreatitis 
in the animals, the most popular model was used: pancreatitis was produced by injecting I ml of crystal- 
line trypsin, dissolved in 1 ml 0.001 N hydrochloric acid, into the common bile duct (in rats it is also the 
pancreatic duct). Control animals received an injection of 1 ml of a 0.001 N solution of hydrochloric acid 
and 1 mg trypsin dissolved in 0.85% sodium chloride solution. The groups of animals and times of the ex- 

periments are given in Table I. 

The experiments were carried out by Heinkel's method [6]: the abdomen was opened under ether 
anesthesia, and a fine needle was passed blindly through the wall of the duodenum into the common bile 
duct. The duct was clamped at the hilus of the liver and at its entry into the duodenum, after which the so- 
lution was injected into it. The wound was sutured in layers. After the end of the experiment the pancreas 
was excised from the animal under ether anesthesia, part of the organ was subjected to histological and 
histochemieal examination, and the rest was homogenized (the homogenate was prepared by Creutzfeldt' s 
method [4]). The activity of trypsin, content of trypsinogen, and total proteolytic activity were determined 

in the homogenate. 

Activity of trypsin was determined by Erlanger's method in Shaternikov~s (1965) modification, and 

proteolytie activity was determined by Anson's method in Sabsai, s modification. 
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TABLE 1. Dis t r ibut ion of Animals  by Groups and T imes  of Exper imen t s  

Group 

1 

2 

3 

4 

5 
(healthy) 

Substance injected 

1 ml t ryps in  + 1 ml 0.001 N HC1 
1 ml 0.001 N HC1 
1 ml 0.85% NaC1 
1 mg t ryps in  + 1 ml 0.85% NaC1 

T=Y" 
rain 

12 

I I  

Durat ion of expe r imen t  

l h  6 h  2 4 h  
min 

15 19 10 26 
12 13, 

8 5 
5 3 12 

48 h 
m 

8 

3 

Fig. 1. Marked i n t e r ,  and in t ra lobular  edema and h e m o r r h a g e s .  
Dilatat ion of blood v e s s e l s .  Hematoxyl in-eos in ,  100x.  

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

At l apa ro tomy on the an ima l s  of the f i r s t  group, marked  edema was obse rved  a f t e r  15 min. Af te r  1 h 
the intensi ty of the edema was  inc reased  as  h e m o r r h a g e s  appeared .  Histological  examinat ion of the pan-  
c r e a s  a f t e r  15 rain revea led  in te r lobular  edema,  and a f t e r  1 h, in t ra lobular  edema with d i s tu rbance  of the 
s t ruc tu ra l  pa t te rn  of the lobules and acini,  hemor rhages ,  and slight inf i l t ra t ion with leukocytes .  Later ,  at 
l apa ro tomy on all the ra t s ,  , s t e a r in ,  patches  could be seen on the omentum and par ie ta l  pe r i toneum.  Loops 
of intest ine were  adheren t  with each other  and with the par ie ta l  per i toneum,  and the panc rea s  of all the an i -  
ma l s  was edematous  with la rge ,  diffuse h e m o r r h a g e s .  Microscopic  examinat ion revea led  marked  dilatat ion 
of the blood ves se l s ,  and p ro t e in - r i ch  edema fluid p e r m e a t e d  the ce l lu la r  and in ters t i t ia l  t i s sues ,  s e p a r a t -  
ing the lobules and acini .  In all c a s e s  marked  leukocytic  infi l trat ion,  both diffuse and focal, was  observed  
(Fig. 1). A morphologica l  p ic ture  of acute edematous  and hemor rhag ic  panc rea t i t i s  was  a lso  obse rved  in 
the an imals  of group 2, comple te ly  indist inguishable f r o m  that  of pancrea t i t i s  in the r a t s  of the e x p e r i m e n -  
tal group. The abil i ty of 0.001 N hydrochlor ic  acid to produce  changes c h a r a c t e r i s t i c  of acute pancrea t i t i s  
does not, however,  ru le  out the poss ib le  action of injected t ryps in  in the an imals  of group 1, espec ia l ly  b e -  
cause  in mos t  invest igat ions in which this pa r t i cu l a r  model of acute panc rea t i t i s  has been used, the changes 
which have developed have been r ega rded  as due to t ryps in .  To shed light on the p r e c i s e  ro le  of t ryps in  in 
the development  of the morphologica l  changes  thus obtained, 1 mg of c rys t a l l i ne  t ryps in ,  d issolved i m m e -  
diately before  injection in 0.85% sodium chloride solution, was  injected into a group of an imals  (group 4). 
P r e l i m i n a r y  examinat ion in v i t ro  showed that  the act ivi ty  of t ryps in  in physiological  sal ine is indis t inguish-  
able f rom its act ivi ty in 0.001 N hydrochlor ic  acid. Macroscopic  and his tological  invest igat ions of m a t e r i a l  
f r o m  the panc rea s  in the an ima l s  of this  group revea led  no marked  changes .  In some animals ,  in the ea r ly  
s tages ,  slight edema of the panc rea s  was  observed,  but it l a t e r  d i sappeared ,  (Fig. 2). Injection of c r y s t a l -  
line t ryps in ,  d issolved in 0.85% sodium chloride,  thus does not cause  the development  of acute pancrea t i t i s .  
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Fig. 2. Mild edema of pancreas  af ter  injection of t r yp -  
sin in physiological saline. Hematoxylin-eosin,  100• 

This suggests  that in the experimental  model used, t rypsin  is not the p r ima ry  cause of development of the 
acute panereat i t is .  I r respec t ive  of the agent p r imar i ly  responsible  for acute pancreat i t is ,  whether this be 
the 0.001 N HC1 or  any other substance, the problem of the fate of t rypsin  injected into the pancreas  and the 
role of tryptic autolysis in the development of the changes observed in the experimental  animals in this se -  
r ies  remains  unsolved. 

investigation of the activity of t rypsin  in the pancreat ic  homogenate f rom the animals showed that 
2-3 rain af ter  injection of t rypsin  solution into the pancreat ic  duct, active t rypsin  ei ther  could not be found 
or was present  only in t races .  Later,  against the background of a morphological  picture of severe  h e m o r -  
rhagic pancreat i t is ,  neither tryptic activity, nor proteolytic activity in general,  could be found in the pan- 
creat ic  homogenate.  

To a s s e s s  the state of the zymogen sys tem of the pancreas ,  the t rypsinogen content was determined 
in the homogenate. The resul ts  of these tes ts  showed that the t rypsinogen content in al l  groups of animals 
was the same as in the intact animals.  At la ter  stages of the experiment  in some animals the t rypsinogen 
content was actually higher than in homogenate f rom healthy ra ts .  This rules  out the possibil i ty o~ a d i s -  
turbance of the zymogen sys tem as the reason for the absence of tryptic activity. 

Histochemieal  tes ts  for RNA and SH-groups in the material ,  to investigate the state of protein syn-  
thesis and biological activity of protein, confirmed the resu l t s  of the biochemical  tests .  
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