NATURE OF THE TRYPSIN-LIKE ACTIVITY OF THE BLOOD

M. T. Proskuryakov and O, V. Dubinkin UDC 612.128?577.156.3

The trypsin and amylase activity and the sugar concentration of the blood were investigated
in dogs after partial and total pancreatectomy. Activity of the enzymes rose on the first
days after the operation, but starting from the 2nd week it was maintained within normal
limits. The results themselves and their comparison with others published previously sug-
gest that the pancreas is not the source of the trypsin-like activity of the blood.

1t is considered that certain pancreatic enzymes, including trypsin, enter the blood stream under
normal conditions [4, 7], where they activate the enzymes contained in it [3]. It is also known that trypsin,
like other enzymes of the gastro-intestinal tract, can be absorbed into the blood from the intestine. This
is shown by the absorption of radioactively labeled chymotrypsin [8], trypsin, and bromelain [9] when in-
troduced per rectum and into the small intestine. According to the opposite view, the whole of the trypsin-
like activity is accounted for by the blood enzymes and its has nothing to do with trypsin itself [10], Ac-
cording to a third opinion, the trypsin-like activity of the blood is determined both by trypsin and by the
blood enzymes (plasmin, thrombin, thrombokinase), and also by the C-component of complement and by
kallikrein which, with inhibitors, form a sensitive system reacting to pathological changes not only in the
pancreas but also in other organs [4]. In pancreatitis the blood serum trypsin level rises sharply, for its
liberation into the blood is intensified [3, 6]. Other workers consider that this increase is nonspecific for -
it is temporary in character [5] and, in addition, it is observed in infarction, hepat1t1s, cirrhosis of the
liver, enterocolitis, and colitis [4].

In this investigation the trypsin-like activity of the blood was studied in dogs after partial and fotal
pancreatectomy.,

EXPERIMENTAL METHOD

The trypsin-like activity of the blood serum of dogs was determined from the rate of hydrolysis of
benzoyl-arginine-p-nitroaniline [3]. The amylase activity [3] and blood sugar concentration [1] also were
investigated. The head of the pancreas (2/3 of the total tissue) and the duodenum were resected in 11 ex-
perimental animals and the continuity of the gastro-intestinal tract was then restored by end-to-end pan-
creaticojejunostomy, side-to-side cholecystjejunostomy, and end-to-side gastroenterostomy. In 4 other
animals the pancreas was removed completely [2]. In these cases the integrity of the gastro-intestinal
tract was not disturbed.

EXPERIMENTAL RESULTS

The results of investigation of the enzyme activity and sugar concentration in the blood after partial
pancreatectomy are given in Table 1. On the day of the operation a sharp increase in enzyme activity and
in the blood sugar was observed. Toward the end of the first week the level of these parameters fell, and
during the 2nd and 3rd weeks they fluctuated within normal limits, No decrease in the blood trypsin level
was observed.

Department of Biological Chemistry, Kuban Medical Institute, Krasnodar, (Presented by Academician
of the Academy of Medical Sciences of the USSR 8. E, Severin.) Translated from Byulleten' Eksperimen-
tal'moi Biologii i Meditsiny, Vol. 76, No, 7, pp. 47-50, July 1973, Original article submitted October 24,
1971.

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A
copy of this article is available from the publisher for $15.00.

786



z'0 50 20 200 10°0 800 200 300 — d
6'138.8 | 085069 2.=2089 S.5=008 | LEGO00SI | 0Gy==0991 | 033=00E1 | S3ZF00EI GE=2€S (s31un uy) Kajanoe ssejluy
1o ‘o G0'0 16°0 10 . 400 20°0 10°0 — d
606 €1=86 606 $'97%56 81011 €1=901 Y1031 [§E=8 L‘5+89 (48wt uy) uopenusouod 1edns
g' g0 &0 800 10 &0 30 50°0 — d
82'0=L'T 89'05°2'2 Q0'z=1'y | 9F'00'¢ 8 I=8'q S¥'05-€g ¥ 130'% TI=LY [ Bl (a11un uy) Laganoe ursdlay

q ¥ € 2 9—g ¥—¢ [4 f

L.
B0 “Kep JeuoN poIpNIs 1aj2ureied

uopzesedo Jony

(W ¥ W) £wojoelealourd (810, I03JE UOIRUOUC) Jedug pur A11AN0Y 9se[AWy pue ursdAay, poord ‘'z ATV L

g'0 g0 g0 g‘0
0v==06% | 88049 | ¥P==099 | 88=0.9
g0 g'0 g0 10
L%99 | 66599 | 93569 | 9°€=09
g0 10°0 30 g0

¥'g=E9 | g'5¢e8

g0'0

I'0 ‘0
9. 1°L5728
50 100°0

10°0 -
1%13=¢101 4 Harane)

00 -
0168 L'3+89

10°0 —_

wo=sg'es | ve'oxei

d
(siqun uy) L37ap08 osejhwy

(%8w u1) uonenUadU 0D ._umzm.

d
(saqun up) Lajanoe upsdfa],

€

TewIoN

[ EEN

skep

uonierado 19337

‘poIpuys Iorotuereq

(W + )

Lwojoejeagoued Teriaed Joye sSog ul uoneausuo) Jedng pur HIANOY oselAwy pur uisdLa], poold ‘I #I9V.L

787



The activity of the enzymes and sugar concentration in the
blood of totally pancreatectomized dogs are given in Table 2, During
the first days after the operation the activity of the enzymes and the
sugar concentration also rose sharply. This increase was main-

: ;ZZ tained for 1-2 weeks. The values determined during the first days
1400 after the operation fluctuated considerably. As an illustration, the
17200 dynamics of these parameters in one of the dogs is shown in Fig. 1,
1% 1In the first month after pancreatectomy the dog was given 4-6 units

:ZZZ * insulin daily, but during the second month no insulin was given.

Amylase
(in tnits)

U

:;ZZ After total or partial pancreatectomy all the biochemical
: parameters studied thus showed an increase on the first day after
Days the operation, possibly on account of absorption of enzymes through
. . Vo the wound surface. However, the possibility cannot be ruled out that
Fig, 1. Dynamics of indices of i s .
. this increase reflects a reaction of the blood enzyme systems to the
trypsin (1) and amylase (2) ac- . o e .
Y, . operation. The subsequent normalization of the trypsin and amylase
tivity and sugar concentration (3) o . L. o s
X levels indicates without fear of contradiction that the trypsin-like
in blood of a dog after total pan- .. . :
reatectom activity of the blood does not belong to pancreatic trypsin, Other-
createctomy. wise a sharp decrease in the activity of the enzyme would have been

QDG).QCDO“I

10,
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expected.
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