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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO POJIi IBOX IJISIXiB MeTaboJ1i3My L-1jucreiny B peanisariii
(dyHKLii cepls B yMOBax HaBaHTaKE€HHs 060'eMOM Ta imemii-penepdysii. 3acrocoByBanu nponaprinrainut (PAG) -
iHribiTOp LMUTONIA3MaTUYHOI CUHTa3u cipkoBoaHIO (H2S), iHri6iTop cuHTe3y riyTaTioHy (0yTioHiHCYIb(OKCUMIH,
BSO) Ta nonepennuk ix cunresy L-uuctein. [TokasaHo, o iHribyBaHHs cuHTe3y H2S B kombiHalii 3 ogaBaHHAM L-
LYCcTeiHy 3Ha4yHO NiIBUINYBajo (PYyHKLiOHAIbHI pe3epBu cepld. [1oTy>kHul iHoTponHuil epekT Kombinanii PAG+L-
LIACTEIH HiBeoBaBcs fnogaBaHHaM BSO. 1le cBiTuuTs, 0 CTUMYJIALiS €HIOTEHHOTO CUHTE3Y TIIyTaTiOHy
HaJ3BUYAMHO BaXUIMBA 1151 peanisalii 3akony ®panka-CrapJiiHra Ta Bifi[loBiii Miokapa Ha HaBaHTaKE€HHS.
CTuMyJIsILlisl CUHTE3Y IIIyTaTioHy 3 L-1ucTeiny Masia NOTy>KHU KapioNpOTEKTOPHUIN e(EeKTHA B MOAEII imemii-
penepdysii i3011b0BaHOrO cepis mypiB. BinHOBIEHHS CKOPOTINBOI PYHKIIi ceplst B penepdysiiiHUX yMOBax 3

nopaBaHHSIM PAG+L-uucreiny csrano 95%, epeKTUBHICTb CIIOXXMBAHHS KUCHIO MiOKapioM 6yJia 3Ha4YHO BUIIIOIO,



HiXX B KOHTPOJI, i BCi 11i €(peKTH BifMiHAIUCD NToniepenHiM BBegeHHsaM BSO. bioxiMiuHi moCTiI)KeHHS ITOKa3ay, o y
rpymi i3 BBegeHHsIM PAG+L-1IUCTeiH 3Ha4HO 3HMKYBaJIACh IIBUIKICTh FeHepallii CyIepOKCUIHOTO, TiPOKCUIBHOTO
pajuKasiB Ta IEpOKCUAY BOJHIO B TKAHUHAX ceplsl 3a Aii imemii-penepdysii. 3HMKeHHs piBHIB MaJIOHOBOTO
IVaybAeriny Ta Ii€eHOBUX KOHBIOTATIB Mif Aielo KomOiHauii PAG+L-1ucTeil CBiguMTh PO MEHIIUH CTYIiHb
[IEPEKUCHOIO OKMCJIEHHS JIiMlifIiB, iHIYKOBAHOTO illeMiero. BMIiCT BiTHOBJIEHOTO Ta OKMCJIEHOI'O TTIyTaTiOHY
30i/1b1IIyBaBCSI B [jBa 3 II0JIOBMHOIO pa3y Mif Aiero kombinanii PAG+L-ucrein i 6yB 3Ha4HO BUIIMM Ha (OHI imemii-
penepdysii. LIi nani cBigyaTs, 1110 CTUMYJISILiS €HOOT€HHOIO CUHTE3Y IJIyTaTiOHY IIJISIXOM [I€pEMUKAHHS
MeTabo01i3My L-IKCTeiHy 3 yTBOPEHHSI CIPKOBOJHIO Ma€ MOTY>KHUM KapIiONPOTEKTOPHUI MOTEHL ajl. 3a TaKoro
IJISIXY aKTUBallii aHTUOKCHUIAHTHUX CUCTeM 30epirasacs 1iiCHICTh MITOXOHJIPIH i IPUTHIYYyBasIOCh YTBOPEHHS
MITOXOH/IpiaJIbHUX TIOP TPaH3UTOPHOI poBigHOCTi (MPTP), po 110 CBiTYnIo MeHIle BUBIIbHEHHS
MiTOXOHPiaIbHOTo (PaKTOpa y BifTiKalounil Bif i30JIbOBAHOTO CEPLSI PO3YMH Micss imeMii. Kpim Toro nokasaso, 1o
NocTileMiyHe BBEJIEHHS IIPENapary BillHOBJIEHOTO IJIyTaTiOHy CIpHsie GilbIl TOBHOMY BiJHOBJIEHHIO (DYHKIIii
i3071bOBAHOTO CePlisl, 3HMKY€E KMCHEBY BapTiCTh Horo poboTu Ta 3MeHIye yreopeHHs MPTP ninuac penepdysii, mo
BKa3ye Ha BaKJIMBICTb BUCOKUX PiBHIB IVIyTaTiOHy B penepysiiiHuii nepiof. TakuM YMHOM, Kap,ioNpOTEKTOPHUI
edekt moaysLii MeTaboidamy L-1increiHy Mae aHTUOKCUAAHTHUI, MEMOpPaHOCTabisizylounii epexT, 1o MoxKe 6yTH
[IepCIIEeKTUBHMM HaIIPSIMKOM [1J1 KOpeKLii mopyueHs QyHKIi ceplisg 32 yMOB PO3BUTKY CEPLIEBOi HeLOCTATHOCTI Ta

CTaHiB, 110 CYIIPOBOJKYIOThCS illeMiYHO-penepy3iliHUM OLIKOAKEHHSIM.

2. The dissertation is devoted to research of the role of two ways of L-cysteine metabolism in the realization of
cardiac function under volume load and reperfusion injury. The inhibitor of cytoplasmic hydrogen sulfide (H2S)
synthase propargylglycine (PAG) and the inhibitor of glutathione synthesis buthionine sulfoximine (BSO) were used
together with their precursor L-cysteine. Inhibition of H2S synthesis in combination with the addition of L-
cysteine has been shown to increase cardiac functional reserves and potent cardioprotective effect. The powerful
inotropic effect of the combination of PAG + L-cysteine was abolished by the addition of BSO. This suggests that
stimulating endogenous glutathione synthesis is extremely important in heterometric regulation of the heart
function. Stimulation of glutathione synthesis from L-cysteine had a potent cardioprotective effect in the model of
ischemia-reperfusion of isolated rat heart. Restoration of cardiac function in reperfusion conditions with the
addition of PAG + L-cysteine reached 95%, the efficiency of myocardial oxygen consumption was significantly
higher than in the control, and all these effects were also reversed by previous administration of BSO. Biochemical
studies have shown that in the group pretreated with PAG + L-cysteine significantly reduced the rate of generation
of superoxide, hydroxyl radicals and hydrogen peroxide in the heart tissues under ischemia-reperfusion.
Decreased levels of malonic dialdehyde and diene conjugates under the action of the combination of PAG + L-
cysteine indicate a lower degree of lipid peroxidation induced by ischemia. The content of reduced and oxidized
glutathione increased two and a half times in group with PAG + L-cysteine and was significantly higher in
reperfusion period. These data suggest that the stimulation of endogenous glutathione synthesis by switching L-
cysteine metabolism from hydrogen sulfide formation has a powerful cardioprotective potential. Such activation of
antioxidant systems preserved the integrity of mitochondrial membranes and inhibited the formation of
mitochondrial permeability transition pores (MPTP), as evidenced by less release of mitochondrial factor into the
effluent from isolated rat heart. In addition, post-conditioning with reduced glutathione has been shown to restore
isolated heart function, reduce oxygen demand, and prevent MPTP formation during reperfusion, indicating the
importance of high glutathione levels during the reperfusion period. Thus, the cardioprotective effect of
modulating L-cysteine metabolism has an antioxidant and membrane-stabilizing effects which may be a promising
direction for the correction of heart failure and conditions accompanied by reperfusion injury.
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