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Pedepar:

1. luceprauis npucBs4YeHa BUPIIIEHHIO aKTyaJbHOIO HAYKOBOTO 3aBJAHHS - HA OCHOBI BCTAHOBJIEHHS POJIi
CUTHaJIBHOI cucTeMH rifporen cyabdiny (H2S) B MexaHi3Max pO3BUTKY aJIKOTOJIBHOTO YPKEHHS CEPLs
[IaTOT€HEeTUYHO OOI'PYHTYBATH HOBI MiIXOIX N0 MeTabO0iYHOI KapioNMPOTEKLi IISIXOM 3aCTOCYBaHHS
HeoprasigyHoro goHopy H2S Hatpiii rinporencynbpdiny (NaHS). [y BinTBOpEeHHS MOJieJli aJIKOTOJIBHOTO YPayKeHHS
ceplisl eKCllepruMeHTaIbHUM TBapMHaM iHTparacTpaibHO BBOAUIM 20 % BOOHWI PO3YUH €TaHOJIY B 1031 8 I'/Kr
Macu Tina/poby npotsirom 90 1i6. Hagaumok ta gediuut H2S B opraniami CTBOpIoBaiy MIISIXOM BUKOPUCTAHHS
MoaynaTopis o6miny H2S - HeopraniyHoro goHopy H2S narpiii rigporencynbdiny (NaHS) Ta nponaprinrainuny -

iHriditopy H2S-cuHTe3y40ro eH3umy HUCTaTiOHiH-0-71ia3u. 3a JOIIOMOrol0 IIPOBEEHOI0 KOMIIJIEKCHOTO



IOCJIiIKEHHS pOJIi CUTHAJIbHOI cucTeMH rinporeH cyabdiny (H2S) B MexaHi3Max pO3BUTKY QJIKOTOJIBHOTO YPKEHHS
ceplsl, OLIiHEHO POJIb MOAYJSITOPiB 00MiHy H2S B po3BUTKY 6i0XiMiYHMX Ta MOPQOJIOriYHNX OPYLIEHb Y MiOKapi
3a TPUBAJIO] aJIKOrosi3anii. BCTaHOBJIEHO, 10 €KCIIEPUMEHTAJIbHA aJIKOTOJIbHA KapAiOMiOIaTis CyIIPOBOIKYETbCS
HopylIeHHSIMU MeTabosisamy H2S B cepii: 3MeHmeHHsIM BMicTy H2S (Ha 36,0 %, p<0,05, BiTHOCHO KOHTPOJIIO) Ha TJi
BipOTiIHOTO 3HMKEHHS aKTUBHOCTI eH3uMaTnyHOro cuHTe3y H2S 3a yuacti nucratioHin-o-niasu (Ha 24,0 %, p<0,05),
yucreiHamiHoTpaHcepasy /3-MepKanrolnipysar-cyabdypTpancdepasu (Ha 26,0 %, p<0,05), nocuneHHsIM
OKHMCHIOBaIbHOI flerpagauii H2S (na 47,7 %, p<0,05) Ta npurHidveHHsIM akKTUBHOCTI 110r0 JeIIOHYBaHHS y CKiIai
nepcynbdinis 3a yyacTti TiopemokcuHpenykrasu (Ha 32,0 %, p<0,05). Bukopuctanns NaHS 3meHmye iHinitoBasi
TPUBAJIOIO ajIKoroJizalieio po3nanu oominy H2S B cepui - 3poctae piBeHb H2S (Ha 31,1 %, p<0,05, BigHOCHO
HeJIIKOBaHUX TBApYMH), aKTUBHOCTI LjcTaTioHiH-0-71ia3u (Ha 20,0 %, p<0,05), nucreinaminorpancdepasu /3-
MepKanronipysarcyabpypTpancdepasu (Ha 22,1 %, p<0,05), 3HIKyeTbCSI OKMCHIOBAIbHA Aerpagauis H2S (ua 37,0
%, p<0,05) Ta 36inbLIyEeTHCSI AKTUBHICTb TIOPpELOKCMHPeAyKTasu (Ha 29,7 %, p<0,05). B Toii ke 4ac nmponapriariiuuH
nornu6soe neprypoauii B cucteMi rinporex cysnbQiny Ha T aJIKOrosabHoi KapioMionarii (3MeHIyeTbcst BMicT H2S,
aKkTUBHOCTI H2S-crHTe3ylounx eH3uMiB Ta TiopeloKcuHpeayKTasu Ha 16,8-26,2 %, p<0,05, Ta 3pocTae WBUAKICTD
yrunizanii H2S Ha 23,8 %, p<0,05, BinHOCHO HeJlikoBaHUX TBAapHUH). [JOIIOBHEHO iCHYIOYi ySIBIEHHS PO BILJINB
TPUBAJIOTO BXKMBaHHS QJIKOTOJIIO Ha NMHAMIKY 6i0XiMiYHHMX MapKepiB CTaHy Miokapay: y TBapuH 6yJI0 BUSIBJIEHO
BipOTifiHi O3HaKU LIUTOJIi3Yy KapAioMioLuTiB (3pocTaioTb cupoBaTKoBi akTuBHOCTI KOK, AJIT ta ACT Ha 20,9-65,0 %,
p<0,05, BifHOCHO KOHTPOJIIO), 3anaubHOi peakiii (36inburyeTbest piBeHb TNF-o0 Ha 70,2 %, p<0,05) Ta anonToTu4YHOi
3arubesi KIIiThH (3pocTae piBeHb Kacnasu-3 B 5,2 pasu, p<0,05), 1m0 CyrpoBOAKyBasOCh aKTUBALIEIO
BiZIbHOpaJMKaJIbHOI'O OKMCHEHHS JIiMifiB i1 OKMCHOI MopudikaLii poTeiHiB (30i1b1Iy0ThCS PiBHI MaJlOHOBOTO
Iiaspperiny Ta KapOOHINIBbHUX IpyI 6isKiB B 2,5-2,7 pasu, p<0,05), aucbanmaHcoM B CUCTEMi IIPO-Ta aHTMOKCUIAHTIB
(3pocrae akruBHicTh HATIOH-oKkcunasm Ha 81,5 %, p<0,05, Ta 3MEHIIYEThCSI aKTUBHICTh CYIIEPOKCUIIUCMYTa31 Ha
36,8 %, p<0,05), po3BUTKOM eH0TeNiaNbHOI JucyHKLUII (3HUKYEThCS aKTUBHICTb €HLloTeianbHOoi i30dpopmu NO-
cuHrasu Ha 40,0 %, p<0,05) Ta HITPO3aTUBHOTO CTPECY (3pOCTae aKTUBHICTb iHAYyLMOeabHOI i30popmu NO-cruHTa3u
Ha 94,4 %, p<0,05). Bci 11i 3MiHM TiCHO KOpeJioBasy 3 OPyLIEHHSIMU OOMiHY TiiporeH cyabdiny B cepui (rs = |0,56-
0,84/, p<0,05). ITpogeMOHCTPOBaHO, 110 3aCTOCYBAaHHS MOLYyJIATOPiB 06MiHy H2S cipuunHsie pi3HOBEKTOPHUI BILJIVB
Ha MaTOXiMiYHi IOPYIIE€HHS, IHAYKOBaHI TPMBAJIUM BBEEHHSIM €TaHoJy. Tak, BBeieHHs NaHS Ha TiIi aJIKOroJbHOi
Kapgiomiomnarii cynnpoBOpKy€eTbhCsl IPOTU3ANAJIbHOIO (3MeHIyeThesl piBeHb TNF-0 Ha 29,6 %, p<0,05, BigHOCHO
HeJIIKOBaHUX TBApMH), aHTUANONITOTUYHOIO (3HIKY€EThCS piBeHb Kacnasnu-3 Ha 59,8 %, p<0,05), LUTOIIPOTEKTOPHOIO
(3menmyeTtbcs aktuBHOCTi KOK, JIAT Ta ACT B cupoBarui KpoBi Ha 20,3-26,5 %, p<0,05), eHI0Tes1ioTpOnHOI0
(3poctae akTuBHIiCTb eHpoTesianbHoi NO-cuHTasu Ha 36,4 %, p<0,05), aHTUHITPO3aTUBHOIO (3HVKYETbCSI aKTUBHICTh
inmyun6ensHoi NO-cunTasu Ha 26,1 %, p<0,05) Ta aHTMOKCUIAHTHOIO (3MEHIIYIOThCS PiBHI MaJIOHOBOTO
Iianpperimy, KapOoHinpHUX rpy1 6inkiB, akTuBHicTE HAIIOH-okcupasu Ha 23,3-50,1 %, p<0,05, Ta 3pocTae
aKTUBHICTb cynepokcuaaucmyTasu Ha 38,0 %, p<0,05) akTHBHOCTSIMU B cepli 1ypiB. HaToMicTb, IponapriiariinuH
IIOTEHII{I0€ iHillilOBaHi TPXBaJIOIO aJIKoroJlizallielo MioKapzianbHi 6ioximMiuHi nopymeHHs (Hanpukiag, BMicT TNF-o
Ta Kacrasu-3 3pocTaioTs Ha 27-46 %, p<0,05, akTuBHiCTb eHpoTesnianbHoi NO-cuHTa3u 3meHmyeTbes Ha 21,0 %,
p<0,05, a ingyubenbHOi i30dpopmu 3pocTae Ha 32,8 %, p<0,05 BigHOCHO HesliKOBaHUX TBapuH). [IpoBeneHHs
6ioxiMiuHUX, IMyHOEPMEHTHUX Ta TiCTOJIOTIYHUX [IOCIII>KEHb JO3BOJIMIIO IOTJIMOUTHY iCHYIOU] YSIBJIEHHS IIPO
[aTOXiMIYHi ME€XaHi3MU PO3BUTKY aJIKOTOJILHOI'O YPAKEHHS Ceplis, Ta 3allPOIIOHYBATH HOBI MiAX04M [0
(dhapmaKkoKOpeKILii aJIKoroJpHOI Kapiomiomnarii.

2. This dissertation addresses an actual scientific problem - by establishing the role of the hydrogen sulfide (HoS)
signaling system in the mechanisms of alcohol-induced heart damage, it aims to substantiate new approaches to
metabolic cardioprotection through the use of an inorganic HoS donor, sodium hydrogen sulfide (NaHS). To model
alcohol-induced heart damage, experimental animals were administered a 20% aqueous ethanol solution
intragastrically at a dose of 8 g /kg body weight per day for 90 days. Excess or deficiency of HoS in the body was
induced using modulators of HoS metabolism — an inorganic HoS donor (sodium hydrogen sulfide, NaHS) and
propargylglycine, an inhibitor of the HoS-synthesizing enzyme cystathionine-o-lyase. A comprehensive study was
conducted on the role of the hydrogen sulfide (HoS) signaling system in the mechanisms of alcohol-induced heart



damage, evaluating the impact of HoS metabolism modulators on the development of biochemical and
morphological disturbances in the myocardium during prolonged alcohol consumption. It was established that
experimental alcoholic cardiomyopathy is accompanied by disruptions in HoS metabolism in the heart, including a
decrease in HoS content (by 36.0%, p<0.05, compared to control) against the background of a significant reduction
in enzymatic HoS synthesis involving cystathionine-o-lyase (by 24.0%, p<0.05), cysteine aminotransferase /3-
mercaptopyruvate sulfurtransferase (by 26.0%, p<0.05), an increase in oxidative degradation of HaS (by 47.7%,
p<0.05), and suppression of its deposition in persulfides via thioredoxin reductase (by 32.0%, p<0.05). The use of
NaHS mitigates the disturbances in HoS metabolism in the heart induced by prolonged alcohol consumption.
Specifically, it increases HaS levels (by 31.1%, p<0.05, compared to untreated animals), enhances the activity of
cystathionine-o-lyase (by 20.0%, p<0.05) and cysteine aminotransferase /3-mercaptopyruvate sulfurtransferase (by
22.1%, p<0.05), reduces oxidative degradation of HoS (by 37.0%, p<0.05), and increases thioredoxin reductase
activity (by 29.7%, p<0.05). At the same time, propargylglycine exacerbates the disturbances in the hydrogen

sulfide system in alcoholic cardiomyopathy by reducing HoS content, HoS-synthesizing enzyme activities, and
thioredoxin reductase activity (by 16.8-26.2%, p<0.05) while increasing the rate of HoS utilization (by 23.8%, p<0.05)
compared to untreated animals. The existing understanding of the effects of prolonged alcohol consumption on
the dynamics of biochemical markers of myocardial condition has been expanded. In experimental animals,
significant signs of cardiomyocyte cytolysis were observed, including an increase in serum activities of CK, ALT,
and AST by 20.9-65.0% (p<0.05, compared to control), an inflammatory response characterized by a 70.2%

increase in TNF-n levels (p<0.05), and apoptotic cell death, as indicated by a 5.2-fold rise in caspase-3 levels
(p<0.05). These changes were accompanied by the activation of free radical lipid oxidation and oxidative protein
modification, with malondialdehyde and protein carbonyl group levels increasing 2.5-2.7 times (p<0.05).
Additionally, there was an imbalance in the pro- and antioxidant system, reflected in an 81.5% increase in NADPH
oxidase activity (p<0.05) and a 36.8% decrease in superoxide dismutase activity (p<0.05). The development of
endothelial dysfunction was evidenced by a 40.0% decrease in endothelial NO synthase isoform activity (p<0.05),
along with nitrosative stress, indicated by a 94.4% increase in inducible NO synthase isoform activity (p<0.05). All
these changes closely correlated with disruptions in hydrogen sulfide metabolism in the heart (rs = |0.56-0.84,
p<0.05). It has been demonstrated in detail that the use of HoS metabolism modulators exerts diverse effects on the
pathochemical disturbances induced by prolonged ethanol administration. Specifically, NaHS administration in the
context of alcoholic cardiomyopathy exhibits anti-inflammatory (TNF-o level decreases by 29.6%, p<0.05, compared
to untreated animals), anti-apoptotic (caspase-3 level decreases by 59.8%, p<0.05), cytoprotective (CK, LDH, and
AST activities in blood serum decrease by 20.3-26.5%, p<0.05), endothelial-supporting (endothelial NO synthase
activity increases by 36.4%, p<0.05), anti-nitrosative (inducible NO synthase activity decreases by 26.1%, p<0.05),
and antioxidant effects (levels of malondialdehyde, protein carbonyl groups, and NADPH oxidase activity decrease
by 23.3-50.1%, p<0.05, while superoxide dismutase activity increases by 38.0%, p<0.05) in the hearts of rats. In
contrast, propargylglycine exacerbates alcohol-induced myocardial biochemical disturbances, as evidenced by an
increase in TNF-o and caspase-3 levels by 27-46% (p<0.05), a decrease in endothelial NO synthase activity by 21.0%
(p<0.05), and an increase in inducible NO synthase isoform activity by 32.8% (p<0.05) compared to untreated
animals.
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InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TapaH lnng BacunboBuy

2. Ilya V. Taran

KBasigikanis: k. men. u., noi,, 14.03.05
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IToBHE HafIMCHYBaHHH Iopn,zmqﬂoi OCOOM: BiHHUIbKUIT HAI[IOHAIbHUIT MEIUYHUIT yHiBepcuTeT iMeHi M. I.
[Tuporosa

Kopg 3a €IPIIOY: 02010669

MiCIICBHaXO,T.[)KeHHﬂ: ByJ. [Tuporosa, 6yz. 56, BiHnuig, Binaunekuii p-H., 21018, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [TamuHcpbka Onpra CrenaHiBHa

2. Pashinska Olga Stepanovna

KBasigikanis: k. men. 1., noi,, 14.03.05
InenTudikarop ORCID ID: He 3acrocosyerbces
JoparkoBa iHdpopmamnist:

IToBHE HaﬁMeHYBaHHH Iopl/l,ILI/I'-IHOi OCOOM: BiHHMIbKUIT HAI[IOHAIbHUIT MEIUYHUIT yHiBepcuTeT iMeHi M. L.

[Tuporosa

Koz, 3a € IPITIOY: 02010669

Micuesnaxo,szemm: ByJ1. [luporosa, 6yz. 56, BiHHuig, Binaunekuii p-H., 21018, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi



BaacHe IlpizBume Im's I10-6aTbKOBI Mesnbruk AHzipiit Borogumuposud
rOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI MesnbHuK AH7Ipiit BooguMupoBuy
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY I'peGeniok [imutpo Iroposny

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




