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Hypotension associated with acute pancreatitis in experiments on dogs is accompanied by 
portal hypertension and by a decrease in the central venous pressure. Trasylol, a drug 
with antikinin action, did not abolish these circulatory disturbances. After administra- 
tion of ~-aminocaproic acid, neutralizing trypsin, the hypotension induced by trypsin 
was not so marked as in the control and it was shorter in duration. It is concluded that 
the direct action of activated trypsin on the vessel wall plays an important role in the 
development of the circulatory disturbances in acute pancreatitis. 

C i r c u l a t o r y  d i s t u r b a n c e s  a r e  found in t w o - t h i r d s  of p a t i e n t s  wi th  acu te  p a n c r e a t i t i s .  Views  d i f f e r  as  
r e g a r d s  not  on ly  the  c h a r a c t e r  of t h e s e  c h a n g e s ,  but  a l s o  t h e i r  c a u s e s .  Some w o r k e r s  e xp l a in  p a n c r e a t i c  
h y p o t e n s i o n  by  the  l i b e r a t i o n  of v a s o a c t i v e  k in ins  [7, 8]. The  s u g g e s t i o n  has  been  m a d e  tha t  the  v a s c u l a r  
d i s t u r b a n c e s  in a c u t e  p a n c r e a t i t i s  a r e  a t t r i b u t a b l e  to  the  a b i l i t y  of t r y p s i n  to act  on the  v e s s e l  wa l l  and on 
i t s  n e u r a l  e l e m e n t s  [1-3].  

In the  i n v e s t i g a t i o n  d e s c r i b e d  be iow the  h e m o d y n a m i c  c ha nge s  du r ing  the  c o u r s e  of acu t e  p a n c r e a t i t i s  
and the  p o s s i b l e  c a u s e s  of the  v a s c u l a r  d i s t u r b a n c e s  w e r e  s tud ied .  

EXPERIMENTAL M E T H O D  

T h r e e  s e r i e s  of e x p e r i m e n t s  w e r e  c a r r i e d  out on 29 dogs .  In s e r i e s  I,  on 15 dogs ,  t he  a r t e r i a l ,  p o r t a l ,  
and c e n t r a l  venous  p r e s s u r e s  w e r e  d e t e r m i n e d  i n i t i a l l y  in the  in tac t  a n i m a l s ,  and l a t e r  f r o m  the  1st  unt i l  
the  10th day  of  acu te  p a n c r e a t i t i s .  The  a r t e r i a l  p r e s s u r e  was d e t e r m i n e d  m a n o m e t r i c a l l y  in the  f e m o r a l  
a r t e r y ,  t he  p o r t a l  p r e s s u r e  wi th  a W a l d m a n ' s  a p p a r a t u s  by  p u n c t u r e  of the  p o r t a l  ve in  and the  c e n t r a l  v e n -  
ous p r e s s u r e  by  i n t r o d u c i n g  a c a t h e t e r  into t he  p o s t e r i o r  vena  cava  [5]. Acu te  p a n c r e a t i t i s  was  p r o d u c e d  

T A B L E  1. A r t e r i a l  P r e s s u r e  and P r e s s u r e  in P o r t a l  Vein and 
I n f e r i o r  Vena  C a v a  of Dogs  with  A c u t e  P a n c r e a t i t i s  (M ~ m ;  n = 15) 

Index Normal 1 

Maximal arterial pressure i 
(in mm Hg) 95:t:2,531115:i:6,4~ 

i p < o , o i  
Portal pressure (in mm 

water) 130 ~:2,57 [175~c8.7~lp </0.001 

Pressure in posterior vena 
cava (in mm water) 50~:1,4~! 80:t:3.8~ 

P ~o,ool 
I I 

Day of disease 

63:~10, c 
P<o,ol  

16o~2,74 
p <o,ol 

20:t:4,67 
P dO, OOl 

70:t:5,7r 
P ~o,ool 

197:t:21,~ 
P~0,01 

15:~2,57 
p ~o,ool 

80~2,8 c 
p~o,ool 

174~:6,01 
p<0,01 

40~=2,91 
P do,  ool 

6 - - 1 0  

97,5+7,77 
p<0 ,5  

152~=7,81 
P~O,01 

65~:6,34 
P do,  05 
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TABLE 2. Ar ter ia l  P r e s s u r e  and P r e s s u r e  in Por ta l  Vein and 
Pos te r io r  Vena Cava of Dogs with Acute Hypotension Induced by 
Trypsin  and after  Prophylact ic  Administrat ion of Trasy lo l  and 
EACA (M 4- m) 

Index 

Maximal arterial pressure (in 
mm Hg) 

Portal pressure (in mm 
water) 

Pressure in posterior vena cava 
(in mm water) 

Duration of acute hypotension 
(in mm) 

Normal 

After injection of 
trypsin trasylol EACA 
(2-a (2000-3000 (0.2-0.3 

units) + g/kg) + 
mg/kg) trypsin trypsin 

264"4,6 
P <0,001 

2604-15,6 
P<0,001 

305=5,76 
p<0.5 

2454"6,45 
p <0,5 

154-2,87 
p <0,5 

204"2,06 
P <0,05 

954"2,53 

1304"2,57 

504"1,46 I04"I,9 
p <o,ooI 

27.5+1.41 

55+6,45 
p<o,ol 

1504"4.09 
p <o,ool 

354"5,4 
P <0,02 

0,4=~0,05 
p<o,oo~ 

by injecting bile (0.25 ml /kg  body weight) under p ressu re  into the chief pancreat ic  duct. The diagnosis was 
confirmed by histopathological study of the pancrease and by blood tes ts  for amylase  and lipase. In the ex- 
per iments  of se r ies  II (6 dogs), in order  to produce hypotension analogous to the pancreat ic  type, c ry s t a l -  
line t rypsin  (2-3 mg/kg) was introduced into the portal  sys tem which drained blood f rom the panc reas ,  In 
the experiments of ser ies  11I (8 dogs), before injection of the t rypsin,  either t rasy lo l  (2000-3000 units/kg),  
which possesses  antikinin proper t ies ,  or  e -aminocapro ic  acid (EACA, 0.2-0.3 g/kg),  which neutral izes  
t ryps in  [4, 6, 9], was injected intravenously.  

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

In the f i rs t  24 h of acute pancreati t is ,  when the predominant feature in the gland was edema, the a r -  
t e r ia l  p r e s su re  was ra ised  (Table 1). F rom the 2nd to the 4th day, in the period of development of hem-  
or rhagic  necros i s  in the gland, marked hypotension accompanied by a hemorrhag ic  effusion into the pe r i -  
toneal cavity (100-800 ml), took place. The por ta lhyper tens ion was pa r t i cu l a r lymarked  in the f i rs t  4 days 
of acute pancreati t is ,  while the central  venous p ressure  was ra ised  during the f i rs t  24 h of the disease,  but 
fell significantly below its initial value on the 2nd-4th day of acute pancreat i t is .  

In the experiments of ser ies  1I, the same indices were studied in an art i f icial  model of pancreat ic  
collapse. It was assumed that since blood f rom the pancreas  drains direct ly  into the portal  venous system, 
activated pancreat ic  enzymes,  notably trypsin,  must  act on the vesse ls  of the portal  system,  inducing stasis  
and accumulation of blood in them. The experiments showed that intraportal  injection of t rypsin led to a 
cr i t ical  drop of a r te r ia l  p re s su re  lasting on the average 27.5 * 1.4 rain. The p r e s s u r e  in the portal  vein 
rose  sharply and the centra l  venous p res su re  fell (Table 2), indicating a decrease  in the circulating blood 
volume. Hence, both in natural  and in art i f icial ly induced pancreat ic  hypotension, s imi lar  changes were 
observed in a number  of hemodynamic indices. 

The prophylactic administrat ion of t rasy lo l  did not prevent the cr i t ical  drop of a r te r ia l  p ressure ,  the 
development of portal  hypertension, or  the decrease  in the central  venous p ressure .  A small  yet constant 
decrease  in the duration of the hypotension was observed.  After injection of EACA, the t rypsin- induced 
hypotension was less marked and of very  short duration. The portal  and central  venous p re s su res  showed 
little change (Table 2). Stabilization of all the hemodynamic indices occur red  rapidly. 

These resul ts  suggest that in pancreat ic  hypotension blood accumulates in the peri toneal  cavity be-  
cause of the direct  action of t rypsin  on the blood vessels .  Since t rasylol ,  which has an antikinin action, 
does not prevent the development of pancreat ic  hypotension, the role of kinins in its genesis is doubtful 
[4, 9]. The effectiveness of EACA in pancreat ic  collapse, considering the anti trypsin effect of this com-  
pound [6], confirms the important role of the direct  action of this proteolytie enzyme on the blood vesse ls  
in the development of pancreat ic  collapse. 
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