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F.V. Grynchuk, A.F. Grynchuk
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Comparative characteristics
of proteolytic activity in case
of experimental peritonitis
and its development on the background
of diabetes mellitus

For cite: Miznarodnij endokrinologi&nij zurnal. 2019;15(3):196-201. doi: 10.22141/2224-0721.15.3.2019.172104

Abstract. Background. The relevance is due to rather understudied state of proteolytic reactions in case of
diabetes mellitus (DM) with acute peritonitis (AP), which is increasingly common in the practice. Objective: to
study the features of proteolytic activity of plasma in AP associated with DM. Materials and methods. One hun-
dred albino outbred rats. AP was simulated by the transesophageal perforation of the stomach. DM was simu-
lated by the 1.6% alloxan solution injection. The proteolytic activity of blood plasma was studied by azocasein
(AzCs), azoalbumin (AzAl), and azocollagen (AzCl). The animals were divided into the following groups: intact
rats, animals with simulated DM, intact rats with simulated peritonitis (group 1), animals with models of peritonitis
on the background of DM (group 2). Results. The initial level of proteolytic transformation of AzCs and AzAl in
animals with simulated DM was significantly higher. The proteolytic transformation level of AzCl had almost no
differences. Six hours after the moment AP was modeled, the proteolytic transformation level of AzCs increased
in both groups, more significantly in group 1, although this indicator in group 1 remained less. The proteolytic
transformation level of AzAl increased significantly. The proteolytic transformation level of AzCl in group 1 re-
mained almost the same, and increased significantly in group 2. In 12 hours, the proteolytic transformation level
of AzCs decreased slightly in group 1 but continued to increase in group 2. The proteolytic transformation level
of AZAl significantly increased in both groups, and the indicators in group 2 were higher. The proteolytic trans-
formation level of AzCl decreased statistically significantly in group 1, and greatly increased in group 2. In 24
hours, the proteolytic transformation level of AzCs had almost no changes in group 1 but continued to increase
in group 2. The proteolytic transformation level of AzAl decreased significantly in group 1 and greatly increased
in group 2. The proteolytic transformation level of AzCl significantly increased in both groups. In 48 hours, the
proteolytic transformation level of AzCs and AzAl increased in both groups but the indicators in group 2 were
higher. The proteolytic transformation level of AzCl decreased slightly in group 1, and continued to increase in
group 2. Conclusions. The proteolytic transformation activity of high and low molecular weight blood plasma
proteins increases in experimental diabetes mellitus. The proteolytic system of plasma is activated, with main-
taining the balance between its links within 24 hours in experimental acute peritonitis. The development of acute
peritonitis in animals with simulated diabetes mellitus differs greatly in 6 hours by quantitative characteristics of
the proteolytic activity of blood plasma that manifested with its significant increase, some imbalance between
the links of proteolysis with the signs of uncontrolled proteolysis in 24 hours. The differences being detected are
due to the changes in the functional activity of the proteolytic system caused by diabetes mellitus that underlies
the disorders of the mechanisms of inflammation regulation.

Keywords: diabetes mellitus; peritonitis; proteolytic system
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Introduction

The incidence of diabetes mellitus (DM) is constant-
ly growing all over the world in recent years [1—3]. That
is why the number of patients with acute peritonitis (AP)
which is common [4—6] is growing that is associated
with DM. The mechanisms of the development of such
comorbid pathology are still unrevealed. In previous re-
ports, the peculiarities of fibrinolytic system with perito-
nitis on the background of diabetes mellitus were shown
[7]. The changes of proteolytic system (PS), the part of
which is enzymatic fibrinolysis, still remain unexplored.
The role of PS components is crucial in the development
of inflammatory process, in particular peritonitis [8, 9].
At the same time, the changes of PS activity are an in-
tegral part of DM development mechanisms [10—12].
Therefore, the study of PS reactions in acute peritonitis
against the background of diabetes mellitus appears to be
rather topical.

The purpose was to study the features of changes in
the proteolytic activity of blood plasma in acute perito-
nitis developing against the background of diabetes mel-
litus.

Materials and methods

The research has been carried out on 100 albino out-
bred mature rats weighted 180 to 200 g. The animals were
divided into groups: intact rats, animals with simulated
DM, intact rats with models of peritonitis (group 1),
animals with models of peritonitis on the background of
DM (group 2).

Peritonitis was simulated according to the common
method by the transesophageal perforation of the sto-
mach with the help of a special device [13]. DM was
simulated by subcutaneous introduction of 1.6% alloxan
solution on distilled water at a dose of 16 mg per 100 g of
weight [14].

The main criterion of DM was the blood glucose
level within the range of 5.39 £+ 0.25 mmol/I (in intact
animals — 3.21 £ 0.53 mmol/l, p < 0.01). Peritonitis
was induced approximately 3 months after diabetes had
been simulated. Blood was taken for analysis before
modeling peritonitis, as well as 6, 12, 24, 48 hours after
its onset.

While carrying out the study, the researchers ad-
hered to the basic guidelines of Vancouver Convention
(1979, 1994) concerning biomedical experiments. The
animals were sacrificed by decapitation. All manipula-
tions were performed under the sevorane anesthesia. The
Bioethics Committee of HSEI of Ukraine “Bukovinian
State Medical University” of the Ministry of Health of
Ukraine found the work to be done according to the basic

moral and legal principles while conducting the clinical
and experimental medical researches.

The proteolytic activity of blood plasma was deter-
mined by the level of azocasein (the proteolytic trans-
formation of high molecular weight proteins (HMWP)),
azoalbumin (the proteolytic transformation of low mo-
lecular weight proteins (LMWP)) and azocollagen (the
proteolytic transformation of collagen) according to
L.O. Kukharchuk method [15] using Simko Ltd reagents
(Lviv, Ukraine).

The hypothesis of normal distribution of data was
tested in samples by Shapiro-Wilk test. A verification of
the hypothesis of average data equality was carried out
by Wilcoxon and Mann-Whitney-Wilcoxon test. The
results of the study were statistically processed by the
Microsoft® Office Excel (build 11.5612.5703) tables and
programs for statistical calculations StatGraphics Plus
5.1 Enterprise edition (2001).

Results

The initial level of proteolytic transformation of azo-
casein (AzCs) and azoalbumin (AzAl) was significantly
higher in animals with simulated DM (Table 1). The
proteolytic transformation level of azocollagen (AzCl)
had almost no differences.

Six hours after AP was modeled, the proteolytic
transformation level of AzCs (Fig. 1) increased in both
groups, more significantly in the first one, although this
indicator of group 1 remained less. The proteolytic trans-
formation level of AzAl increased significantly (Fig. 2).
The proteolytic transformation level of AzCl (Fig. 3) had
almost no differences in group 1, and increased greatly
in group 2.

In 12 hours, the proteolytic transformation level of
AzCs slightly decreased in group 1, and continued to
increase in group 2. The proteolytic transformation of
AzAl increased significantly in both groups, the indica-
tors of group 2 were significantly higher. The proteolytic
transformation level of AzCl decreased statistically sig-
nificantly in group 1, and increased greatly in group 2.

In 24 hours, the proteolytic transformation level of
AzCs didn’t change much in group 1, and continued to
increase greatly in group 2. The proteolytic transforma-
tion level of AzAl decreased significantly in group 1, in-
creased much in group 2. The proteolytic transformation
level of AzCl increased greatly in both groups.

In 48 hours, the proteolytic transformation level of
AzCs and AzAl increased in both groups, the indicators
of group 2 were higher. The proteolytic transformation
level of AzCl decreased slightly in group 1, and conti-
nued to increase in group 2.

Table 1. Initial proteolytic activity (E440/ml/h) of blood plasma in experimental animals

Animal groups Azocasein Azoalbumin Azocollagen
Intact 0.238 + 0.002 0.213 + 0.005 0.024 + 0.011
Diabetes mellitus 0.326 + 0.009* 0.333 + 0.010* 0.022 + 0.004

Note: * — p < 0.01 (only statistically significant differences are given).
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Figure 1. The dynamics of proteolytic activity of blood plasma by azocasein (E440/ml/h)
in experimental animals with peritonitis
Notes (here and in Fig. 2, 3): * — p < 0.05 between adjacent groups; ** — p < 0.01; «+» — p < 0.05 between adjacent
terms of observation; «++» — p < 0.01 (only statistically significant differences are given).
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Figure 2. The dynamics of proteolytic activity of blood plasma by azoalbumin (E440/mi/h)
in experimental animals with peritonitis
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Figure 3. The dynamics of proteolytic activity of blood plasma by azocollagen (E440/mi/h)
of experimental animals with peritonitis
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Discussion

The changes detected in animals with simulated DM
indicate an increased level of plasma enzymes. They ac-
tivate kininogenase, renin as well as angiotensin that is
common for DM [9, 16]. A non-contact activation of
coagulation factors is an important biological effect of
such processes, first of all, factors XII and VII as well as
a number of other enzymes [17] due to which hyperco-
agulation develops, which one can face in DM [18]. The
object of proteases influence, which modify HMWP, are
the components of the complement system. Its activa-
tion is noted in DM [19].

Due to kininogenase activation, a2-globulin of the
plasma cleaves and then Kkinins are formed [16, 20].
At the same time, a proteolytic transformation level
of AzAl in group 2 indicates the increase of proteases
activity. They hydrolyse LMWP, in particular kinins
[16]. The activation of proteolytic transformation of
kinins may be of regulatory nature. One cannot deny
that imbalance between kinin activity dilating the ves-
sels, and angiotensin, which causes vasoconstriction,
stimulates the development of circulatory disorders
that are common for DM [1, 8]; in addition, the dis-
orders intensify kininase, which converts angiotensin
I to angiotensin II [16]. The role of kinins in the re-
alization of the inflammation program is shown [9],
their proteolytic transformation is enhanced by one of
the factors, which modify the course of inflammation
in the peritoneal cavity in AP developing against the
background of DM.

Reduced proteolytic transformation level of AzCl
in animals with simulated DM indicates the decrease
in collagenolysis level. Together with the chronic vaso-
constriction as a result of increased formation of angio-
tensin, it causes vessel wall thickening that is one of the
causes of microcirculatory disorders in DM. As a-links
of collagen peptides regulate chemotaxis of mono-
nuclear leukocytes, lymphocytes, fibroblasts [21], the
decrease of collagen can serve as a precondition of de-
fense systems dysfunction in AP developing against the
background of DM.

The increase of proteolytic transformation level
of AzCs and AzAl occurs 6 hours after AP simulation
in both groups. The increase of proteolytic transfor-
mation level of HMWP activates the constriction,
kallikrein-kinin, fibrinolytic systems, components of
the complement, vasoconstriction, increased vascular
permeability, proteases and also influences microorga-
nisms-inductors of AP [8, 16]. The increase of proteo-
Iytic transformation of LMWP causes cleavage of kinins
and biogenic amines [16]. Besides, immunoglobulinase
splits immunoglobulin light chains [16], which is defi-
nitely the main component of a standard way of the
complement activation [19].

At the same time, the proteolytic transformation
level of AzCl was fixed in group 1. The collagenolysis
activation in group 2 can be interpreted from different
points of view. On the one hand, this could be due to
some need for extra-influence on the vessel walls as
their structure changes in DM [1]. On the other hand,

increased collagenolysis could be one of the additional
factors for activation of cells of the monocyte-macro-
phage system and lymphocytes taking into conside-
ration the chemoattractant and cytoimmunoregula-
tory properties of the proteolytic transformation of
collagen products [19]. In such conditions, a suppres-
sion of the synthesizing function of the liver occurs,
which is considered to be the main source of protease
inhibitors [16], an excessive growth of collagenolysis is
the precondition of dysregeneration development, and
the destruction of the collagen-like component of Clq
complement.

The changes of HMWP proteolytic transformation
that were detected in 12 hours can be caused by any
reason. In addition, the increase of proteolytic activity
is balanced by antiproteolytic factors [16], due to which
the level of AzCs proteolytic transformation in group 1 is
steady. The changes in liver function caused by DM and
toxic affection as a result of AP lead to the inhibition of
the synthesis of antiproteolytic protection components
[16]. The liver is known to be the main physiological
source of proteolytic factors. The increase of HMWP
proteolytic transformation in group 2 can be interpreted
as a contribution of other donator hydrolases such as ac-
tivated leukocytes, lymphocytes, endothelial cells, mi-
croorganisms, etc. [19].

The high levels of AzAl proteolytic transformation
in both groups indicate a sufficient proteases activity.
Their effect compensates for some of the negative effects
of the outpacing initiation of HMWP proteolytic trans-
formation by regulating the content of biologically active
amines. The increase in AzAl proteolytic transformation
activity in group 2 was significantly less that indicates a
progressive increase in the content of circulating media-
tors [11, 16, 20, 21].

The decrease of AzCl proteolytic transformation
activity in group 1 confirms the activity of collageno-
lysis inhibitors. This contributes to the processes of
proliferation and delimitation in the site of inflamma-
tion [8, 9]. Increased collagenolysis in group 2 leads
to a regeneration disorder and is a factor causing the
spread of AP.

The changes that were detected in 24 hours indicate
the activity of all the proteolytic links in group 2. The
activity might become somehow uncontrolled. At the
same time, HMWP proteolytic transformation does not
increase in the animals of group 1. The level of LMWP
even decreases. This indicates the functional activity of
proteolysis regulators. However, the increase in the level
of collagenolysis suggests some of their dysfunction,
which causes the spread of AP.

Other changes detected in 48 hours in group 2 indi-
cate an unlimited activation of proteolysis. The effect
of hydrolases and initiators of the proteolytic cascade,
which are mutual activators, can be considered as the
main cause of this. Destroyed tissues, microorganisms,
immunocompetent cells, etc. are considered to be their
source in AP [8, 9, 16].

In group 1, the proteolytic transformation level of
HMWP and LMWP also increased indicating activa-

Vol. 15, No. 3, 2019

http://iej.zaslavsky.com.ua 199



OpuriHaAbHI AoocAiaxeHHs /Original Researches/

4]

tion of the cascade of proteolytic reactions. The pa-
rameters of AzCl proteolytic transformation didn’t
change. Such collagenolysis stability indicates a certain
functional activity of proteolysis regulators. Although
increased activity of other proteolytic links indicates a
lack of these systems.

Conclusions

1. Experimental diabetes mellitus increases the pro-
teolytic transformation activity of high and low molecu-
lar weight plasma proteins.

2. In case of experimental acute peritonitis, the pro-
teolytic system of plasma is activated, with maintaining
the balance between its links within 24 hours.

3. The development of acute peritonitis in animals
with simulated diabetes mellitus in 6 hours significantly
differs by its quantitative characteristics of proteolytic
activity of blood plasma. This manifested with its exces-
sive growth, the development of an imbalance between
proteolysis links with some signs of uncontrolled prote-
olysis in 24 hours.

4. The basis of such differences are changes in the
functional activity of the proteolytic system due to the
influence of diabetes mellitus, which creates precondi-
tions for violations of the mechanisms of inflammation
regulation.
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IpyHYyK @.B., [pyHYyK A.©.

BuLLmvt AeprKQBHM HOBYOABbH 3QKAQA, YK QiHW «BYKOBUHCBKINM ASPXKABHUA MEANYHMI YHIBEOCUTET», M. YepHiBLi, YkpaiHO

MopiBHAABHO XQPAKTEPUCTUKA AKTUBHOCTI MPOTEOAI3Yy 30 YMOB €KCNEePUMEHTAAbHOIO NEPUTOHITY
TA NOro PO3BUTKY HA TAI LLYKPOBOTIO AiaGety

Pesiome. Axmyaavnicms 3ymoBIeHa HeIOCTATHIM BUBYEH-
HSIM CTaHy MPOTEOJIITUMHUX Peakiliii 3a MOETHAHHS IyKpOo-
Boro giabety (LLJ) i3 roctpum neputonitoMm (I'T1), 1o nenani
yacTillle TparuisIETbCSI B MPaKTUlli. Mema 0ocaidxwcenHs: BU-
BUEHHSI OCOOJMBOCTEN MPOTEOJITUYHOT aKTUBHOCTI IJIa3MuU
3a I'TI, mo po3BuBaetbest Ha i L. Mamepiaau ma memo-
ou. Cto 6inux HemiHiitHuX 1rypiB. ['T1 MomemoBamy MIISIXOM
yepescTpaBoxinHoi mnepdopauii nuiyHka, LI — yBeneHHs
1,6% po3unHy ajiokcaHy. BuBYaIM MPOTEONITUUHY aKTHUB-
HICTh TIJTa3MU KpoBi 3a azokazeiHoM (A3K3), azoanbOyMiHOM
(A3An), azokosnareHoM (A3Ko). TBapuHu Oynu momiaeHi Ha
rpynu: iHTaKTHi 1Iypu, TBApUHU 3 MoJeaboBaHuUM LI/, iH-
TakTHi 1ypu 3 MoaeaboBaHuM [Tl (mepiua rpymna), TBapuHU
3 monenboBaHuM ['T1 Ha Ti U1 (mpyra rpymna). Pesyasmamu.
ITouatkoBuii piBeHb Jizucy A3K3 i A3As y TBApUH 3 MOJIETbO-
BaHuM LI/ OyB cTaTMCTMYHO BiporinHO BUIlMii. PiBeHb si3ucy
A3KJ1 maitxke He BigpisHsiBcs. Yepes 6 rog 3 MOMEHTY MOJI€E-
moBaHHs ['TI piBenb snizucy A3K3 30iab11KBes B 000X rpynax,
3HAYHO OuIbLIE B MEpLIiil, aje el MOKa3HUK BCE OHO 3aJIM-
IIaBCsl MEHILIUM Y MepIliid rpyrti. 3Ha4HO 30iJIbIIMBCS PiBEeHb
nizucy AsAin. Pisenb nisucy A3Kut y nepiiiit rpyri maitxe He
3MiHUMBCS, a B APYTill rpymi 3HauHO 3pic. Yepes 12 roa piBeHb
nizucy A3K3 y nepiiii TpyIti aeno 3HU3UBCS, a B APYTiil rpymi
MpoAOBXYBaB 3poctatu. Jlizuc A3AJ CyTTEBO 3pic B 000X Tpy-
nax, MOKa3HWKM B IPYTiii rpyIii Oyau BUIIUMU. PiBeHb Ji3ucy
A3KU1 y mepliiii rpymi cTaTUCTUYHO BipOTiTHO 3HU3UBCS, Ha-

IpyH4yKk @.B., [pyHYyK A. Q.

TOMICTb y JIpyriii Tpymni 3HauHO 3pic. Yepes 24 roa piBeHb Ji-
3ucy A3K3 y nepiuiii rpyni CyTTeBO He 3MiHUBCS, a Y ApYTii
rpyni NpoAoBXyBaB 3HAYHO 3poctaTu. PiBeHb jizucy AzAun
y TIepIIiil Tpymi BipOriTHO 3MEHIIMBCS, HATOMICTh y OPYTiid
rpymi ictoTHo 3pic. PiBeHb sizucy A3Ki B 060X rpymnax ictoT-
Ho 3pic. YUepes 48 rox piBeHb Jizucy A3K3 i A3Au 3pic B 000X
rpynax, oKazHUuKW y Apyriit rpymi 0yau BuliMMU. PiBeHb Jii-
3ucy A3Kul y mepiiiii rpymi aeno 3HU3uBCS, a B APYriil rpymi
MPOJOBXKYBaB 3pocTaTu. Bucnoeku. 3a excriepuMeHTaTbHOTO
LIYKPOBOTO J1iabeTy 3pOCTa€ aKTHUBHICThb JIi3UCY BUCOKOMO-
JIEKYJISIPHUX i HU3BKOMOJEKYJISIPHUX OiNKiB IJa3MU KPOBI.
3a eKCIepuMEeHTAILHOTO TOCTPOTO TIEPUTOHITY aKTUBYETHCS
MPOTEOJITUYHA CUCTEMA TUIa3MU 3i 30epeXkeHHsIM piBHOBaru
MiX ii JJaHKaM1 BIIPOAOBXK 24 ToguH. PO3BUTOK TOCTPOTO Ie-
PUTOHITY y TBAPUH i3 MOJIEJIbOBAHUM LIYKPOBUM J1iaOETOM BXKe
yepe3 6 rOAMH CYTTEBO BiIpi3HSIEThCS 3a KIIbKICHUMU XapaK-
TEPUCTUKAMU MPOTEOJITUYHOT aKTUBHOCTI TJIa3MU KPOBi, 10
MPOSIBJISIEThCA 1 HAIMIPHUM 3pOCTAHHSIM, PO3BUTKOM JIKcOa-
JIAHCY MiX JJAaHKaMU TIPOTEOITi3y 3 O3HAKaMW BUHUKHEHHST He-
KOHTPOJIbOBAHOTO MpPOTeoidy yepes 24 rox. [lianrpyHrsam Bu-
SIBJICHUX BiIMiHHOCTEI € 3MiHM (DYHKIIIOHAJIbHOI aKTUBHOCTI
MPOTEOJITUYHOI CUCTEMM, 3YMOBJIEHI BIUIMBOM IIyKPOBOTO
niabery, 1110 CTBOPIOE MEePeIyMOBU MOPYIIEHb MEXaHI3MiB pe-
TYJISILii 3aMageHHs.

Kio4oBi cioBa: 1ykposuii niaber; NMEPUTOHIT; MPOTEOTi-
TUYHA CUCTEMa

BeicLuee rocysapciBeHHoe y4ebHoe 3aBeAeHMe YKPAUHbI «byKOBUHCKUL FOCYAQPCTBEHHbBIN MEAVLMHCKUL YHUBEOCUTET»,

r. YepHoBLUpbI, YkpauHa

CpaBHUTEABHASI XOPAKTEPUCTUKO OKTUBHOCTU NMPOTEOAU3A B YCAOBUSIX
SKCNEePUMEHTAOABHOIO MNEePUTOHUTA U €ro PAas3BUTUS HO POHE CaxXAPHOro Anadera

Pe3iome. Axmyaavnocms oGycioBieHa HEIOCTATOUHBIM W3-
YYEHUEM COCTOSTHUS TTPOTEOUTUYECKUX PeaKIIvii IpU coveTa-
Huu caxapHoro nuadeta (CII) ¢ octpbimM neputoHutoM (OIT),
KOTOpOE Bce yallle BcTpevaercs: B npakTuke. Ileav uccaedosa-
Hus: N3ydeHne 0COOEHHOCTE! MPOTEOTUTUIECKON aKTUBHOCTHI
masmbl 1ipu OT1, pasBuBatoniemcs Ha (oHe CII. Mamepuaawvt
u memoodwt. CTo GeJIbIX HeTMHeHBIX Kpbic. Ol MoxenupoBamu
ITOCPEICTBOM UPECIUIIeBOAHOM epdoparu xemynka, CI —
BBeneHus 1,6% pactBopa aiokcaHa. Mzyyanu npoteonuriye-
CKYI0 aKTMBHOCTbD ILJIa3MbI KPOBHM 110 a3okazeuHy (A3K3), azo-
anbOyMuHy (A3Au), asokostareHy (A3Kur). 2KuBoTHbie ObL1N
pasaesieHbl Ha TPYMITbL: MHTAKTHBIC KPBICHI, SKUBOTHBIC C MO-
nenupoBaHHbIM CJI, MHTaKTHbBIE KPBIChI ¢ MOAEIMPOBAHHBIM
OII (mepBast rpynma), JKuBoTHbIe ¢ MoaeanpoBaHHbIM OI1 Ha
done CJI (BTopas rpynma). Pezyasmamot. VicxoqHblil ypoBeHb
nmsuca A3K3 1 A3An y XKUBOTHBIX ¢ MoAieIMpoBaHHBIM CJI ObL1
CTAaTUCTUYECKU IOCTOBEPHO O0Jiee BBICOKMM. YPOBEHb JIM3MCa
A3KJi moutu He oTmyaics. Yepes 6 4 ¢ MOMEHTa MOIEIMPOBa-
Hust OIT ypoBeHb ym3uca A3K3 yBemamiicss B 06enx TpyIax,
3HAYUTETHLHO OOJIbIIE B TIEPBOiA, HO 3TOT ITOKA3aTellb BCE PABHO
OCTaBAJICSI MEHBIIIMM B MEPBOI TpyIIe. 3HAUUTEIbHO YBEIH-
YMJICS YpOBeHb Jin3uca A3A. YpoBeHb iu3rca A3Ki B riepBoii
TpyIINe MOYTH He U3MEHUJICS, @ BO BTOPOI IPYIINe 3HAUUTETbHO
Bo3poc. Yepes 12 4 ypoeHs nusnca A3K3 B riepBoit rpytime He-
CKOJIBKO CHU3MJICSI, BO BTOPOM TpyTIIie MpoaosKal pacTu. JIu-
31c A3AJ CyIIECTBEHHO YBEJIMUUIICS B 00EUX TpyIinax, moka-
3aTeIM BO BTOPOI IpyIire ObUIM BhilE. YpoBeHb au3nca A3Ki
B TIEPBOIA TPYIIIE CTATUCTUYECKU JOCTOBEPHO CHUBWICS, a BO

BTOPOI TPYIIIIe CYIIECTBEHHO Bo3poc. Yepe3 24 4 ypoBeHb JIN-
3uca A3K3 B mepBoii rpyrmne cyIiecTBeHHO He MI3MEHMJICS, a BO
BTOPOI TPYIITIE TPOIOJIKA 3HAYMTEIEHO BO3PACTaTh. YPOBEHD
nm3uca A3AJ B IIepBOii rpyIine CyecTBEHHO YMEHbILIUICS, BO
BTOPOI TpYIIIE CYIIECTBEHHO BHIPOC. YpOBeHb Jm3uca A3Ki
B 00eux TpyIinax cyliecTBeHHO BbIpoc. Yepes 48 4 ypoBeHb
mm3uca A3K3 n A3AJ BBIpoc B 00eMX rpymrax, ImoKa3aTean Bo
BTOPOI1 Ipymnrie ObUIM BbIlIE. YpoBeHb u3uca A3Ki B nepBoit
IPYIINe HECKOJbKO CHU3MIICS, @ BO BTOPOI1 TPyMIie MpOoIoIKall
pactu. Bbigoost. [1pu aKCrieprMEHTATBHOM CaXapHOM JarabeTre
BO3pacTaeT aKTUBHOCTb JIM3KMCA BHICOKOMOJIEKYJISIPHBIX U HU3-
KOMOJICKYJISIPHBIX OCJIKOB IJIa3Mbl KpoBU. [1pn skcreprMeH-
TaJIbHOM OCTPOM TE€PUTOHUTE AKTUBUPYETCS MPOTEOTUTUYE-
CKasl CMCTeMa TIIa3Mbl ¢ COXpaHEHMEM PaBHOBECHUST MEXIY ee
3BEHBSIMU B TeueHUe 24 yacoB. PazBuTne ocTporo reputoHnTa
Yy XKHMBOTHBIX C MOJECIMPOBAHHBIM CaXapHbIM IHUA0ETOM YXKe
Yyepe3 6 4acoB CYHIECTBEHHO OTIMYACTCS 1O KOJIMYECTBEHHBIM
XapaKTePUCTUKAM MPOTEOJIMTUUYECKON aKTUBHOCTU TLIa3Mbl
KPOBHM, UTO MPOSIBIISIETCSI €€ UYpe3MEPHBIM YBEJIMUCHUEM, pa3-
BUTHEM JIMcOaIaHCca MEXIY 3BEHBbSIMU IPOTEOJIM3a C MPU3Ha-
KaMU1 BO3HUKHOBEHMSI HEKOHTPOJIMPYEMOTO ITPOTE0JIM3a Yepe3
24 gaca. OCHOBOI1 BBISIBJICHHBIX Pa3IMIUil SIBIISTIOTCS U3MEHE-
HMST (PYHKLIMOHATbHON aKTUBHOCTU MPOTEOJTUTUYECKON CHC-
TeMBbI, O0YCIIOBJIEHHBIE BO3IEICTBUEM CaxapHOTO Arabera, 4To
CO3/aeT MPEANOChUIKM HapylIEHUI MeXaHW3MOB DPEryJisiun
BOCTIAJICHUSI.
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