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Summary/Pe3siome

Bronchial asthma (BA) and stomach ulcer are among the most common human
diseases which remain important medical and social problems in the XXI century. There
are combinations of pathologies that burden each other in the practical work of the
doctor.

The aim of this study was to establish the peculiarities of changes in the pro-
cesses of lipoperoxidation and antioxidant protection in the lungs with the develop-
ment of experimental bronchial asthma (EBA) and experimental stomach ulcer (ESU).

Material and research methods. Experimental studies were performed on 55
guinea pigs (males) weighing 180 — 220 g, divided into 5 groups of 9 animals each,
except the first (10 animals). Group | (control) included intact guinea pigs, Il — ani-
mals with experimental asthma and ESU (5™ day), lll — guinea pigs on the 19" day of
the combined model process, IV — animals with EBA and ESU (26™ day), V — guinea-
pigs on the 33 day of EBA and ESU. For the purpose of detailed analysis and inter-
pretation of indicators of prooxidant and antioxidant systems (AOS) in different days
of experiment two periods of development of EBA and ESU were conditionally distin-
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guished: early (5™ and 19" days of experiment) and late (26" and 33 days).

The experimental asthma model was reproduced in guinea pigs by the method
of VI Babich, gastric ulcer was simulated according to the method of VI Komarov. Con-
dition of free radical oxidation in the lungs was determined by the content of diene
conjugates by the method of VG Gavrylov, Ml Myshkorudna, and malonic dialdehyde
by the method of EG Korobeynikov. The degree of antioxidant system activity was
estimated by the content of enzymes — superoxide dismutase by the method of R.
Fried, catalase by the method of R.Holmes, C. Masters, glutathione peroxidase — by
the method of OG Arkhipova Statistical processing of the obtained data was carried
out according to the Student’s method.

Conclusions. So, the research of the functional state of the prooxidant system
in stomach and lungs of animals in different periods of combined experimental asth-
ma and ulcer showed their gradual increasing with the greatest severity in the 33
day. It might indicate the intensive accumulation of free radical oxidation products and
initial compensatory growth of antioxidant system enzymes. In the later period of EBA
and ESU modeling (26%", 33 days) there is an elevation in the lipoperoxidation on the
background of AOS depression, which can be seen as the result of depletion of com-
pensatory reactions aimed at decontamination of LPO products. This leads to a viola-
tion of cellular homeostasis and the development of oxidative stress.

Key words: bronchial asthma, stomach ulcer, lipid peroxidation, antioxidant system.

BpoHxianbHa acTMa Ta BMpaskoBa xBopoba — OAHI 3 HaNMOLWWPEHIWnX
3axBOpPIOBaHb A0OMHN, gki B XXI CT. 3anMwalTbCs BaXXIMBUMU MeOuKO-COoLianibHUMU
npobnemamMmu. Y npakTu4Hin poboTi fikapsa OyXe 4acTo 3yCcTpivalTbCs MOEAHAHHS
NaToNOrii, WO B3aEMOOOTAXYIOTb OfHA OOHY.

MeTolo OaHOro OO0CHiIAXEHHS cTano 3’scyBaHHS 0COONMBOCTEN 3MiH NPOoLECiB
ninonepokcugadii (MOJ1) | aHTUOKCMAAHTHOIO 3aXMCTY B NIEreHsaX 3a YMOB PO3BUTKY
eKcrnepmumMeHTanbHOi 6poHxianbHOi actMu (EBA) Ta ekcnepuMeHTanbHOI BUPa3KoBOi
XBOpOOWU wwinyHka (EBXLL).

Marepian i meToam AOC/iKEHHS. EkcnepuMeHTanbHi A0CAIOKEHHS NPOBOAMINCH
Ha 55 MopcCbknx cBMHKax (camusax) macoto 180 — 220 r, noaineHmnx Ha 5 rpyn no 9
TBApPUWH y KOXHIl, Kpim nepuwoi (10 TBapuH). o | rpynun (KOHTPOJIb) BiAHOCUNW IHTAKTHI
MOPCbKi CBUHKU, A0 |- TBapuHm 3 EBA Ta EBXLLU (5-a po6a), oo lll — MOpCbki CBUHKMK
Ha 19-y noby noegHaHOro MoaenbHOro npouecy, oo IV — teapuHu 3 EBA ta EBXLL
(26-a poba), oo V — mypyakm Ha 33-t0 oby EBA Tta EBXLU. 3 meTOo0 AeTanbHOro
aHanisy Ta iHTeprnpeTaLiii NoOKasHUKIB NPOOKCMAOAHTHOI Ta aHTUOKCUAAHTHOI CUCTEM Y
Pi3Hi 4OON eKCnepUMEHTY BUAINSAN YMOBHO ABa nepiogn po3sutky EBA Ta EBXLL:
paHHin (5-a Ta 19-a nobun ekcnepuMeHTy) i ni3Hin (26-a Ta 33-a nobn).

EkcnepumeHTanbHa moaenb BA BiaoTBOplOBanacb Ha MOPCbKMX CBMHKAx 3a
MeToaom B.l. Babuya (1979), BMpaskoBy XBOPOOY LUTyHKA MOAENoBaNu 3a METOA0M
B. . Komapoga. EBTaHagiio TBapmH NpOBOAVAN LUASXOM Aekanitauii 3 4OTPUMaHHAM
€BponencbKoi KOHBEHLLT NP0 3aXUCT XPebeTHUX TBAPUH, Ki BAKOPUCTOBYIOTbLCS AK
eKCMepUMEHTaNbHNX Ta iHWKWX HAayKoBUX Uinen. CTaH BiNbHOPaAMKaNbHOrO0 OKUCHEHHS
ninigis y nereHsax BM3Havyanm 3a BMICTOM AieHoBux koH’toratie (K) 3a meTtonom B.T.
laBpunoea, M.l. MuwkopygHoi (1989), manoHoBoro gianbaeriay (MA) 3a meToaoM
E.H. Kopob6eiiHnkosa (1989). CTyniHb akTUBHOCTI aHTUOKcMAaaHTHOI cuctemm (AOC)
OLUiHIOBaNM 3a BMICTOM pepMeHTIiB — cynepokcugaucmyTtasm (CO/L) 3a metogom R.
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Fried (1975), katanasn (KT) 3a metonom R. Holmes, C. Masters (1970),
rnyTaTtioHnepokcupasun (I'MO) 3a metooom Apxunoson O.IL (1988). CtaTuctmnyHe
onpauloBaHHS o4epXaHnX aHux 34incHioBanm 3a metogom CTblogeHTa.

Pesynbtatn gocninxeHHss Ta ix o6roBopeHHsi. ¥ ekcnepuMeHTanbHUX
DOCHIIAXEHHAX OynO BCTAHOBMEHO, WO MOEOHAHUA MOAENbHUA MPOLEC Y JIEreHax
CYNpOBOAXXYBABCS 3MiHAMM NOKA3HMKIB MPOOKCMOAHTHOI CUCTEMU, a CaMe BigMidaBCcs
iX nocTynoBuin Ta Baromuii nigiom, ocobnmeo Ha 33-t0 noby, 3pocTtaHHa K Ha 115,7
% (pd”0,001) ta MOA Ha 69,7 % (pd”’0,05) NPOTN KOHTPONBHUX BEJINYUH.
MowKkomxXytoYin Oii BinbHUX pagukaniB i NepokcuaHux cnonyk sanobirae cucrema
aHTUOKCUOAHTHOro 3axmcTy. Tak, Ha 33-t0 Ooby Hawoi komMmopbiaHoi natonorii
cnocTtepiraemo 3HmxeHHs COL, KT Ta I'MO, signoeiaHo, Ha 33,8 %, 43,4 % T1a 67,1
% (pd”0,05) BiAHOCHO NepPLLOi rpynun TBAPWUH.

BucHoBky. OUiHIOIOYM pe3ynbTaty OCHiIAXEHb, MOXHa 3p06UTN BUCHOBOK MPO
Te, WO 3a YMOB PO3BUTKY L€l KOMBIHOBAHOI ekcnepMeHTalbHOI Modeni BinOyBaeTbCS
MOpPYLUEHHST PYHKLIOHANIBHOrO0 CTaHy NPOOKCUOAHTHOT CUCTEMU, SIKE MPOSABIIAETLCS
iIHTEHCMBHUM HarpoOMaXeHHAM MPOAYKTIB BiNbHOPAAMKANBLHOIO OKUCHEHHS i
Nno4YaTkOBMM KOMMEHCATOPHUM 3POCTaHHAM aKTUBHOCTI depmenTiB AOC. Ha ni3Hix
cTagisx mogenoBaHHa EBA ta EBXLU (26-a, 33-a9 nobu) BinbyBaeTbCs NOCUIIEHHS
ninonepokcungauii Ha i genpecii AOC, wo MOXHa PO3LUIHUTK 9K pe3ynbTaTt
BUCHaXEHHS KOMMEHCAaTOPHUX peakLiin, CNpsMOBaHUX Ha Oe3akTUBaLLil0 NPOAYKTIB
MOJ1. e npn3BoamTb A0 NOPYLUEHHS KINITMHHONO rOMEeO0CTasy i PO3BUTKY OKCMOAHTHOIO
CTpecy.

KniouoBi cnosa: OpoHxianbHa acTtma, BMpas3koBa xBopoba, nepekncHe
OKNCHEHHS NinigiB, aHTUOKCUAAHTHUI 3aXUCT.

BpoHxnansHas actma 1 a3BeHHasa 601e3Hb — OfHM U3 CaMbIX PACNPOCTPAHEHHbIX
3aboneBaHunii Yenoseka, kotopble B XXI B. 0CcTaloTCA BaXHbIMU MEANKO-COoLMabHbIMMU
npo6nemamu. B npaktuieckor paboTe Bpaya 04eHb 4YaCTO BCTPEYAOTCA COYeTaHus
naTosiorMin, B3aMMHO OTArOLLAIOLWMX OPYr Apyra.

Llenbio paHHOro uccnenoBaHUs cTano BbiISICHEHME 0COOEHHOCTEe U3MEeHEeHUI
npoueccoB nunonepokcungaunn (MOJ1) U aHTUOKCMAOAHTHOW 3alMTbl B NErknx B
YCNOBUSAX Pa3BUTUA 3KCNEpPUMEHTaNIbHOW OpOoHXManbHOM acTmbl (DBA) n
aKcnepuMeHTanbHOW A3BeHHOM 6onesHun xenyaka (9ABXK).

Martepuan v metoabl nccraenoBaHns. DKCNEePUMEHTaNbHble NUCCNEen0BaHMS
NPOBOAMNNCL Ha 55 MOpPCKMX cBUHKaxX (camuax) macconm 180 — 220 r, pa3aeneHHbIX
Ha 5 rpynn no 9 XMBOTHLIX B Kaxaon, kpome nepson (10 xmBoTHLIX). K | rpynne
(KOHTPONb) OTHOCUAN NMHTaKTHbIE MOPCKNE CBUHKU, K [I-XnBOTHbIE C OBA 1N 9ABX (5-
e cyTku), B lll — mopckme cBrHKM Ha 19-e cyTkM HaWero MoaenbLHOro npouecca, B IV
— XNBOTHbIE ¢ IBA n 3ABX (26-e cyTkn), B V — MOPCKMX CBUHOK Ha 33-e cyTkn SBA
n 9ABX (0o nevenus). C uenbio AeTanbHOro aHanns3a yCnoBHO Bblaensanm aesa nepmoaa
pa3sutug I6A n IABX: paHHU (5 n 19-e gHM aKCcnepuMeHTa) 1 No3aHun (26 n 33-
e).

okcnepuMeHTanbHas mogenb BA BoCnpon3Boannack Ha MOPCKUX CBMHKAX Mo
meTony B.W. Babuya (1979), A3BeHHY0 O0Ne3Hb Xenyaka MoaenmpoBanu no Metoay
B. . Komapoa. CocTtosiHue cBo60aHOpaanKanbHOro OKUCNEHUS NINNNOO0B B NIErKMX
onpenensann No CoagepXaHuo AMEHOBLIX KOHbIOratoB metoaom B.I. laBpunosa, M.U.
MbiwkopyaHoin (1989), n manoHoBoro ananbaernaa metogom E.H.KopobeliHnkosa
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(1989). CteneHb akKTUMBHOCTU aHTUOKCMAAHTHOM cucTtembl (AOC) oueHuBanu no
conoepxaHuto pepmMeHToB cynepokcunaancmyTtasel (COL) metonoom R. Fried (1975),
katanasbl (KT) meTtogom R. Holmes, C. Masters (1970) v rytatmoHnepokcunaadsl ([M0)
meTogom Apxmunoson O.I. (1988).

Pesynbtatel n nx obcyxaeHmne. B akcnepMMeHTanbHbIX MCCNneagoBaHnax Obi1o
YCT@HOBJIEHO, YTO COBMELLEHHbIN MOAENbHLIA NPOLLECC B JIEFKUX COMNPOBOXAOANCS
M3MEHEHUSIMI NoKasaTesien NPOOKCUAAHTHOrO CUCTEMbI, & UMEHHO OTMeYasncs Ux
MOCTENEHHbI N BECOMbIN NoabeM, 0cobeHHO Ha 33-e cyTku, pocT OK Ha 115,7 %
(pd”0,001) n MOA Ha 69 7 % (p d” 0,05) B cpaBHeHUE rpynne KOHTPONA.
Moepexpalouee aencTene cBOOOOHbIX paaukanoB U NepPOKCUAHbIX COEANHEHUN
npenoTBpallaeT cucTtemMa aHTUOKCUOAHTHOW 3awuTthl. Tak, Ha 33-e CyTkM Hallemn
KoMopOuaHoi natonornn Hadtnwgaem cHuxeHne COL, KT n I'MO, cooTBETCTBEHHO,
Ha 33,8 %, 43,4 % n 67,1 % (pd” 0,05) OTHOCUTENBLHO MEPBOW rPYMMbl XUBOTHbIX.

BbiBoasi. OueHnBas pesynbstaThl UICCNea0BaHNN, MOXHO cOeNaThb BbIBOL O TOM,
4YTO B YCNIOBUSX PA3BUTUS 3TOM KOMOWHMPOBAHHOW 3KCMEPUMEHTaNbHOW MOOENn
NPOUCXOANT HapyLleHne GYHKUMOHANBLHOI0 COCTOAHUS MPOOKCUOAHTHOMO CUCTEMBI,
KoTopoe nposasnseTcs WHTEHCUBHbIM HakonneHnem NPOAYKTOB
CBOOOAHOPAANKANBLHOIO OKUCAEHUS U HavallbHbIM KOMMEHCATOPHBIM POCTOM
akTuBHOCTN dpepmeHToB AOC. Ha no3gHux ctagmsax moaenmpoBaHma 9BA n 949BX
(26,33-e cyTkM) NpomncxoamnT ycuneHme aumnonepokcunaaumm Ha poHe genpeccum AOC,
YTO MOXHO pPacCLEeHUTb Kak pe3ybTaT UCTOLEHUNS KOMMEHCATOPHLIX peakuui,
HanpaBfEHHbIX Ha Ae3akTmeaumio nNpoayktoB MOJI. DTO NPMBOAUT K HAPYLUEHUIO
KNeTOYHOro romeocTtasa u pasBuUTUSA

OKCUIOAHTHOro cTpecca. . . . .
A P is no single approach to the basic posi-

tions of the etiology, the pathogenesis,
the treatment and the prevention of this
disease.

Lipid peroxidation (LPO) is one of
the most important oxidative process in

KniouyeBbie cnoBa: 6poHxuasibHasi
actma, 13Ba Xenyaka, nepekucHoe
OKUCJIEHNE NNNAO0B, aHTUOKCUAAHTHas
3amra.

Introduction

Bronchial asthma (BA) and stomach
ulcer are among the most common hu-
man diseases which remain important
medical and social problems in the XXI
century. There are combinations of pa-
thologies that burden each other in the
practical work of the doctor [1]. In our
experimental study we described diseas-
es that are common in clinical medicine.
Despite great achievements in the diag-
nosis and treatment of respiratory dis-
eases, asthma continues to grow. About
300 million people on the planet suffer
from asthma [2]. One of the most wide-
spread diseases of the gastrointestinal
tract is gastric ulcer [1]. Despite the
huge number of publications, today there

the body. Any sufficiently powerful effect
in the organism can initiate the process-
es of free radical oxidation (FRO) [3]. Tox-
ic products of lipid peroxidation accumu-
late as a result of oxidative stress in the
body, what is one of the causes of imbal-
ance in the homeostasis regulation,
which leads to serious metabolic disor-
ders, changes in the immune status, the
dysfunction of various body systems
[4,6]. Thus, the relevance of studies of
the LPO reaction is due to the important
pathogenetic role of FRO as a powerful
factor in membrane destruction, and
hence most pathological processes [4,
5].

The aim of this study was to estab-
lish the peculiarities of changes in the
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processes of lipoperoxidation and anti-
oxidant protection in the lungs with the
development of experimental bronchial
asthma (EBA) and experimental stomach
ulcer (ESU).

Material and research methods

Experimental studies were per-
formed on 55 guinea pigs (males) weigh-
ing 180 — 220 g, divided into 5 groups
of 9 animals each, except the first (10
animals). Group | (control) included intact
guinea pigs, Il — animals with experimen-
tal asthma and ESU (5" day), Il — guin-
ea pigs on the 19™ day of the combined
model process, IV — animals with EBA
and ESU (26™ day), V — guinea-pigs on
the 33 day of EBA and ESU. For the pur-
pose of detailed analysis and interpreta-
tion of indicators of prooxidant and anti-
oxidant systems (AOS) in different days of
experiment two periods of development
of EBA and ESU were conditionally distin-
guished: early (5" and 19" days of exper-
iment) and late (26" and 33 days).

The experimental asthma model
was reproduced in guinea pigs by the
method of V.I.Babich (1979), gastric ul-
cer was simulated according to the meth-
od of V.I. Komarov [7]. All experimental
animals were kept in standard conditions
vivarium of Danylo Halytsky Lviv National
Medical University. Euthanasia of animals
was performed by decapitation under
ether anesthesia in compliance with the
European Convention for the protection
of vertebrate animals used for experi-
mental and other scientific purposes
(Strasbourg, 1986), Council Directive
2010/63 / EU, the Law of Ukraine 3447-
IV “protection animals from the cruelty”
the general ethics of animal experimen-
tation adopted by the first national Con-
gress on bioethics in Ukraine (2001).

Condition of free radical oxidation in
the lungs was determined by the content
of diene conjugates (DC) by the method
of V.G. Gavrylov, M.I. Myshkorudna

(1989) [8], and malonic dialdehyde
(MDA) by the method of E.G. Korobeyni-
kov (1989) [9]. The degree of antioxidant
system activity was estimated by the con-
tent of enzymes — superoxide dismutase
(SOD) by the method of R. Fried (1975)
[10], catalase (CT) by the method of
R.Holmes, C. Masters (1970) [11], glu-
tathione peroxidase (GPO) — by the
method of OG Arkhipova (1988) [12].
Statistical processing of the obtained
data was carried out according to the
Student’s method.

Research results and their discussion

Combined model process in the
lungs was accompanied by changes in
the indicators of the prooxidant system,
namely, was a gradual and significant
rise. In particular, the content of diene
conjugates in the lungs on the 5" and 19"
days increased by 26.3 % (pd”0.05) and
39.7 % (pd”0.05), respectively, compared
with the control group. The growth of
this marker is recorded in the late peri-
od: an increase in DC by 67.9 %
(pd”0.05) and 115.7 % (pd”0.001), re-
spectively, on the 26 " day and 33 day
of the experiment in comparison with in-
tact guinea-pigs, what indicate the stim-
ulation of lipid peroxidation (fig. 1).

The results of studying of POL final
products‘ content — malonic dialdehyde
in the lungs made a possibility to identify
unidirectional changes similar to the pre-
vious indicator. We observed an elevation
in the content of MDA in the lungs from
an early period of development and
throughout the experiment, namely on
the 5", 19™ 26" and 33 days, respec-
tively, by 30.9 % (pd”0.05), 45.1 %
d”0.05), 54.7 % (pd”0.05) and 69.7 %
(pd”0.05) against control values. Thus,
the study of primary and secondary
products of lipoperoxidation (DC and
MDA) showed their gradual growth, which
reached a peak in the latest period (33"
day) of the development of EBA and ESU

(fig. 1).
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Fig. 1. The content of lipid peroxidation products in guinea pig lungs in the dynamics

of EBA and ESU formation (% of control).
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Fig. 2. Activity of antioxidant system enzymes in guinea pig lungs in the dynamics of

EBA and ESU formation (% of control).

The damaging effect of free radi-
cals and peroxide compounds is prevent-
ed by the antioxidant defense system.
The study of the content of AOS en-
zymes in the lungs of guinea pigs
showed an increase in SOD by 32.0 %
(pd”0.05) on the 5" day, but on the 19t
day of the combined model process, this
indicator is at the level of control values
(pd”0.05). The study of this enzyme in
the later stages of the experiment
showed a decline in the lungs by 28.0 %
(pd”0.05) on the 26" day and by 33.8 %
(pd”0.05) on the 33 day of EBA and ESU
in comparison with | group of animals
(fig. 2).

A similar vector of shifts was es-
tablished with respect to catalase activity
in the lungs on the studied days of EBA
and ESU. It increased by 20.5 % (p <
0.05) on the 5" day and decreased to an
ascending level on the 19" day of the ex-
periment compared with the group of in-
tact guinea pigs (pd”0.05). The determi-
nation of catalase in the lungs in the late
period of the combined model process

Jidays

11.8 % (pd”0.05) on
the 5™ day of this com-
bined pathology and
its* reversive changes
on the 19" day — a significant decrease
by 24.7 % (pd”0.05) compared with |
group of animals. The obtained data give
grounds to assert the inhibition of the
enzymatic activity of antiradical protection
in the lungs in the early period of com-
bined pathology- EBA and ESU. Subse-
quently, we found out a significant re-
gression of GPO in the late period (26™
and 33 days): a decrease of 42.5 %
(pd”0.05) and 67.1 % (pd”0.05) relative
to the first group, which indicated the
inadequacy of the antiradical system to
neutralize the excessive formation of li-
poperoxidation metabolites (fig. 2).

Conclusions

So, the research of the functional
state of the prooxidant system in stom-
ach tand lungs of animals in different
periods of combined experimental asth-
ma and ulcer showed their gradual in-
creasing with the greatest severity in the
33 day.lt might indicate the intensive
accumulation of free radical oxidation
products and initial compensatory growth
of antioxidant system enzymes. In the lat-

ACTUAL PROBLEMS OF TRANSPORT MEDICINE +#1 (63), 2021



AKTYAJIbHbIE MPOBJIEMbl TPAHCMIOPTHOW MEOVLMHBI 4 N2 1 (63), 2021 .

http://dx.doi.org/10.5281/zenodo.4681578

er period of EBA and ESU modeling (26™,
33 days) there is an elevation in the li-
poperoxidation on the background of
AOS depression, which can be seen as
the result of depletion of compensatory
reactions aimed at decontamination of
LPO products. This leads to a violation of
cellular homeostasis and the develop-
ment of oxidative stress.
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Briepsbie noctynuna B pegakumio 30.11.2020 r.
PekomeHfoBaHa K rne4aty Ha 3acegaHuu
penakuMoHHOV KoJiieruu rocae peLeH3npoBaHus
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