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When pancreat ic  function is disturbed in dogs, rec iproca l  changes take place in the blood 
levels of the pancreat ic  enzymes (the t rypsin  concentrat ion falls while the amylase  concen-  
t rat ion r ises) .  The se rum trypsin  inhibitor level remains  unchanged under these c i r c u m -  
stances or fails. 

The diagnosis of d iseases  of the pancreas  is nowadays largely based on the resu l t s  of biochemical 
tests ,  including investigation of the blood levels of amylase,  t rypsin,  t rypsin  inhibitor, lipase, deoxyribo-  
nuclease,  methemalbumin, and so on [9, 10, 17-19]. Some invest igators  consider  that the mos t  sensitive 
and rel iable biochemical test  is the rat io between the concentrat ion of t rypsin  inhibitor and the t rypsin  
level in the blood serum,  which falls appreciably in pancreat i t is  [3, 12]. However, other workers  [15, 16, 
20] found an increase  in the concentrat ion of t rypsin  inhibitor during an exacerbation of this disease.  
Lukanev [5] considers  that a decrease  in the serum trypsin  level is an important  indicator of pancreat ic  
exocrine function~ 

A parallel  investigation of the concentrat ions of t rypsin  and its inhibitor in the blood serum during 
experimental  disturbance of the pancreat ic  exocrine function was ca r r i ed  out, and in some cases  the blood 
amylase  level was determined at the same time. 

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

Experiments  were c a r r i e d  out on seven dogs with a chronic Pavlov pancreat ic  fistula. In two dogs 
the d ischarge  of juice through the fistula was stopped at var ious t imes after the operation by healing over 
of the external  orif ice of the fistula. In these animals,  at tempts were  made subsequently to produce ex-  
perimental  pancreatitiso For  this purpose crysta l l ine  t ryps in  (Spofa, Czechoslovakia) in a dose of 0.5 
mg /kg  body weight, in 0.9% NaC1 solution, was injected under p r e s su re  into the pancreat ic  duct of the dog 
Dzhaz through a puncture wound in its wall. After laparotomy the same dose of t rypsin was injected from 
a syringe into var ious  parts  of the pancreas  of the dog Zhuchok. Two dogs undergoing laparotomy alone 
served  as the control.  

The concentrat ions of t rypsin  and its inhibitor in the blood serum [12, 14] and of amylase  in the blood 
[6] were determined. 

EXPERIMENTAL RESULTS 

In dogs with an external fistula of the pancreat ic  duct, a specific disease resembl ing pancreat i t is  in 
cha rac te r  develops at var ious  t imes after the operation [2, 8]. The amylase  concentrat ion in the blood of 
these animals was increased (Table 1). This confirmed previous findings [1, 7]. Meanwhile, not only was 
the serum trypsin  level not increased  in any of the seven dogs which developed the disease, but on the 
contrary ,  it was considerably reduced. In some of these dogs the tryptic activity of the blood serum fell on 
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T A B L E  1. Concen t ra t ions  of  T r y p s i n  and I t s  Inhibi tor  in Blood Se rum a n d o f A m y l a s e  in Blood of Dogs with 
E x p e r i m e n t a l  D i s tu rbance  of  P a n c r e a t i c  Funct ion  (M 4- m) 

Procedure 
Dog's 
na me 

I 
Exteriorization of main pancreatic { Zhuchok 
duct with a subsequent'loss of juice [ Kashtan 

] Akbar 
Bobik 

/ Dzhaz 
I Ashkar 

peya 

Satisfactory state 

~rypsin (in 
mtlliunits 1 
ml) 1 

1,3+0,2 
1,5 +0,2 
1,2 +0,25 
0,8+0,06 
2,5+0,1 
1,1+0,0 
3,3+0,65 

trypsinin- 
hibitor' (in amylase 
milliunits/ (in mg %) 
ml) 2 3 

551+21 
573+25 
524+41 69+8,5 
510+8 71+10,5 
476 +36 
578 + 10 39 +4,3 
298 +24 

Period of illness 

! 2 

0,4+0,06 475+11 
0,2+0,14 355+39 
0,2 +0,05 370 +20 
0,06+0,06 361 +27 
1,8+0,6 387+18 
0,5+0,1 469+21 
3,9+1,04 409+23 

129;18 
128+22,4 

7375,6 

Significance Of 
differences (P) 

1 2 3 

| 

0,001 0,01 I- 
0,001 o,o1 / -  
O,Ol O,Ol /o,o2 

1 o,ooi 1 o,ooi 1o,o5 
,0,0' ~ - 1o,5 1~ /O,Ol /O,Ol / - 

Before injection 

Injection of trypsin: [ 
into gland . . . . . . . . . . . .  Zhuehok / 2,2+0,17 
into cluct . . . . . . . . . . . . .  Dzhaz 2,4+0,14 

6t4+6 
602+23 

52 
55 

After injection 

0,2+0,II 603+34 
1,3+0,13 604+29 

238+8 ,  [ 0,001 {>0,5 12 +38,  l 0,001 {>0,5 

c e r t a i n  days to ze ro .  The d e c r e a s e  in t r yps i n  concen t r a t i on  was  a c c o m p a n i e d  as  a ru l e  by a d e c r e a s e  in the 
blood level  of its inhibitor .  

When panc rea t i c  funct ion was  d i s tu rbed  by in ject ion o f  a solut ion of  c r y s t a l l i n e  t ryps in ,  jus t  as  dur ing 
the i l lness  accompan ied  by loss  of  juice,  the t r y p s i n  level  was  lowered ,  and the a m y l a s e  conceh t r a t i on  in -  
c r e a s e d  in the  blood. However ,  no s igni f icant  changes  in t r y p s i n  inhibi tor  w e r e  o b s e r v e d  in these  ca se s .  

In dogs with panc rea t i t i s  a ccompan ied  by loss  of panc rea t i c  juice,  as  a l so  fol lowing in jec t ion of  c r y s t a l -  
l ine t r y p s i n  into the p a n c r e a s  (i.e.,  with no loss  of juice),  the changes  in the indices  s tudied w e r e  thus 

s i m i l a r .  

The i n c r e a s e  in the blood a m y l a s e  level  in pane rea t i t i s  is a s s o c i a t e d  with m a n y  fac to r s ,  including 
i n c r e a s e d  p r e s s u r e  in the duct  s y s t e m  and d i s tu rbance  of  the in t eg r i ty  or  a l t e r ed  p e r m e a b i l i t y  o f  the m e m -  
b ranes  of  the ac ina r  ce i l s  [13]. However ,  it is diff icult  to expla in  the d e c r e a s e  in t r y p s i n  concen t r a t i on  
dur ing  panc rea t i t i s  by a change in m e m b r a n e  p e r m e a b i l i t y  of the a c i n a r  ce i l s ,  fo r  the t r y p s i n  m o l e c u l e  is 
smal l .  The d e c r e a s e  in s e r u m  t r y p s i n  concen t r a t i on  l ikewise  cannot  be expla ined by inac t iva t ion  of  the 
e n z y m e  [11]. It  is  p e r h a p s  due to weakening  of  the t r y p s i n - s y n t h e s i z i n g  abil i ty o f  the panc rea t i c  a c ina r  
ce i l s ,  a l though under  these  condi t ions  p r e c u r s o r s  of t r y p s i n  a r e  found in the ju ice  [4, 11]. 
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