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1. Incepranifina po60Ta IpUCBIYE€HA BUBYEHHIO ME€XaHi3MiB KapAiOTOKCUYHOI Iii JOKCOPYOILMHY Ta poJi akThBallii
AT®-4yTIMBUX KajlieBUX KAHAJIB Y NONEPEePKEHHI PO3BUTKY JOKCOPYOILMHIHAYKOBAaHOTO MOMKOIKEHHS MioKapaa
y mypiB. byJsia 3acTocoBaHa KOPOTKOCTPOKOBA MOZEJIb TOCTPOrO MOMKOKEHHS CEPLS IIISIXOM
BHYTPIlIHbOOYEPEBUHHOTO BBEIEHHS JOKCOPYOILMHY Y 1031 7,5 MI /KT 1Ba AHi. AkTuBauis KAT®-kaHaniB
Jocsiranacst BHyTpillHbOOUYE€PEBUHHUM BBEJI€HHSM (PJIOKANiHY Yy 103i 2,5 MT /KT I'Th [IHIB IIOCIiJb, y epI ABa JHi
- gyepe3 30 XB. MicJisl BBeieHHS JOKCOPYOiuHy. EKCriepuMeHTH MpoBOAWINCS Ha 5 100y 17181 BCIX Py LIypiB.
JocnimkeHo 3MiHM MioKapza Ha 6ioxiMiuHOMY, QYHKIIIOHaJIbLHOMY Ta yJIbTPACTPYKTYPHOMY PiBHSX. BimoMo, 1m0
IOKCOPYOILIMH HAaKOMMUYYETbCS Y MITOXOHIPISIX Y KOHLEHTpPALisIX, 3HAaYHO BUIIKX, HIK Y IJ1a3Mi, OT>)Ke MITOXOHAPIl
BBA)KAIOTbCSI OCHOBHOIO MillIEHHIO JOKCOPYOillMHY, @ MiTOXOHIpiasbHA AUCQYHKIiS € 03HAKOIO KapJiOTOKCUYHOCTI

Iperapara Ta JIeXKUTh B OCHOBI IOKCOPYOiLIMHIHIYKOBAaHOT'O YpaXkeHHs cepls. [ist 3'sicyBaHHS MeXaHi3MiB, 1110 €



HiArPYHTSIM KapAiOTOKCUYHOI A1ii JOKCOPY6illMHY, TPOBEAEHO AOCTiIKeHHs 6i0XiMIUHNX TapaMeTpiB, KpUTUYHUX
I71s1 MeTabostizMy i GyHKI[iOHyBaHHS MiTOXOHIpil. [ToKa3aHo, [0 B yMOBax BILJIUBY JOKCOPYOILMHY 361/1bIIYETHCS Y
5-10 pasiB yrBOopeHHs akTUBHUX popM KucHIO (APK), 3MeHIIyeTbCs y 2,6 pa3a BMICT €HJIOT€HHOT'O CipKOBOIHIO
(H2S), npurHivyeTbcs y 4,8 pasa KaibLiii3anexxHuil de novo cuHTe3 okcuny a3oty (cNOS) ta aktuByeTbCs y 3,7 pasa
KasbliifiHe3asiexkHu de novo cuHTe3 okcuay azory (iNOS). IIpogeMoHCTpOBaHO, 1o 1ii PaKTOPH NPU3BOISITH 110
30i/IbLIIEHHS Ha ABa [IOPSIKY YyTJIUBOCTI MITOXOHIpianbHOI IOpU TPaH3UTOPHOI ITpoBinHOCTi (MIT) mo Kasnbiiiio Ta
BHCOKOAMILIITYJHOTO HabyXaHHS MiTOXOHAPIi, i30JIbOBAHHUX i3 CEpLIEBOi TKAHWHY, 1O CBiTYUTb PO 30ibIIEHHS
Hecneuu@iyHoI MPOBiNHOCTI MITOXOHIpiabHUX MEMOPAH KapIiOMIOLMTIB Ta iHAYKIiIO KJIITUHHOI CMEPTI.
BusiBiieHo, 10 [py CIiJIbBHOMY BBe€HHI JOKCOpy6inuHy Ta (JioKaiHy WBUIKICTh reHepanii ADPK Ta akTUBHICTb
iNOS y MiTOXOHAPISIX NOCTOBIPHO HIKYi y 4-5 pa3a OPiBHSIHO 3i 3HAUEHHSIMU Y 11yPiB, YIIKOIKEHUX
IOKCOPY6ilMHOM, BMicT H2S Ta akTuBHicT CNOS 3a/MI1IAI0ThCS HA PiBHI KOHTPOJIBHUX 3HAY€Hb, a YyTJIUBiCTh MII
IO iIHOYKTOpa Ta aMILIiTy[a HabyXaHHS MiTOXOHZPIi, 130/1bOBaHUX i3 cepLeBOi TKAHUHY, IPAKTUIHO He
BiIPi3HSIOTHCS Bifl TAKUX Y KOHTPOJIbHUX TBapUH. [ToKazaHo, 10 JOKCOPYOilMH 36iyblye y 2-4 paza BMICT
IIPOJYKTiB NNepeKUCHOro okucHeHHs Jinifis ([10JI) B MiTOXOHIPIisIX, 1110 CYyITPOBOIKYETHCS MOIKOIPKEHHSIM
MeMOpaH KapioMiOLXTiB, BUBIJIbHEHHSIM IJIIOKO3U Ta 30i/bIIEHHSIM Y 1,5 pa3a akTUBHOCTI MapKepiB IOIIKOAKEHHS
MioKapza B I1y1a3mi. 3'sicoBaHo, 1110 BBeieHHs (JIOKaliHy Ha TJi Aii JOKCOpy6iLnHY 37iICHIOE TIOTY>KHU
MeMOpaHOIPOTEKTOPHUI e(EeKT, 1110 NPOSBISIETbCS B 3HWKEeHHI y 1,6-3,5 paza I[10J], 3meHienHi y 1,2 paza
KOHILIEHTpAaLii I7I0Ko31 Ta y 1,4 pa3a akTMBHOCTI MapKepiB MOMWKOIKEHHS MiOKapAa y I1a3Mi KpoBi. [TokasaHo, 1m0
BBE[IEHHS JOKCOPYOIIMHY IPU3BOAUTH IO CIIOBIJIbHEHHS YaCTOTH CEPLEBUX CKOPOYEHb, IOTipPIIEHHS IPOBiIHOCTI
MioKapza y BUrsiai nogosxkeHoro BaBivi intepsany QT (QTc) Ha EKT Ta Bupakenoi enesatii cermenTa ST - 03HaKu
roctpoi imemii cepuesoro m’s3a. Ha i3071b0BaHUX CYAMHHUX IIpeNapaTax aOpTH I1ypiB MicJIsi BBEIEHHS
IOKCOpY6illMHY IPOIEMOHCTPOBaHAa 3HaYHa NUC(YHKIIiS, 10 IPOSIBISEThCS 3MEHIIEHHIM Y 1,8 paza
eHJIoTeJIili3aesxkHOI peslakcaliii Ta nocyiabueHHsIM y 2,4 pa3da CKOPOYEHHS Iifj [Ii€l0 aljeTUIIXOJIHY Ta
HOpPaJpeHasiHy BioBinHO. BcTaHOBIEHO, 1110 BBeLeHHs (IIOKAJIiHY pa3oM i3 IOKCOPYOiLIMHOM 3arobirae
XPOHOTPOIIHIN AUCPYHKLII CEpIs Ta onepeakae NOPyLEHHS IPOBiIHOCTI Ta MPOL,ECiB CKOPOUEHHSI-
po3cabeHHs penapartiB apTepiabHUX CyIMH, 3MEHIIyI0uM imemito. [1pu peectpauii pyHkii cepus y gocigax in
VivO 3a JI0NTOMOTOI0 BHYTPIlIHbOIIYHOYKOBOI'O MiKpOKaTeTepa I10Ka3aHo, 110 Micjsl BBEEHHS LOKCOPYOiLlHY Y
1IypiB NOTipyeThCsl €(PEKTUBHICTb POOOTU CEPLIEBOro M'a3a (3MeHIeHHs: OB Ha 27%), 10 IpU3BOIUTH 10
IIepeBaHTa)KEHHS 00'€MOM JIiBOTrO LIJIYHOUYKA Ta 361/IbIIEeHHS 1ioro po3mipiB y 1,2-1,5 pasa, 10ro CUCTOJIIUHO]
IycQyHKLii Ta BUCHA)KEHHS] KOMIIEHCATOPHUX MeXaHi3MiB. BUsIBJIEHO, 1110 ITOKa3HUKHM HACOCHOI Ta CUCTOJIYHO]
dyHKLUiI ceplis nicJist BBeeHHs (PIIoKaliHy Ha TJi Aii JOKCOpYy6iliHY HabIMKaI0ThCsl 10 KOHTPOJIbHUX.
[IponeMOHCTPOBaHO, IO HA YJIbTPACTPYKTYPHOMY PiBHi sl HOKCOPYOILIMHY IPU3BOAUTH O MOMKOIKEHHS
MITOXOHZPIl Ta Miodi6bpuil. BcTaHOBIIEHO, IO BBEIEHHS (PJIOKAJIHY CIIiILHO 3 TOKCOPYOiLIMHOM aKTUBi3ye
MiTOXOHIpiasbHUY 6ioreHes Ta 3anobirae pyiHyBaHHIO MioiOPUIISIPHOTO anapary y cepli mypis. Takum 4HOM,
BIIEpLIE [10Ka3aHa MO>KJIMBICTb IIONIEPEIPKEHHS PEMOEIOBAHHS CEPLIsl Ta IOPYLIEHHS CEPLIEBO-CYAMHHOI (PYHKLIiI
BHACJIiIOK FTOCTPOi TOKCMYHOI JOKCOPYOilMHIHIYKOBAHOI KapaiomMionarii y mypiB yepes papMaKooriyHy aKTHBalliio

KAT®-kananiB ¢pokasiHOM.

2. This dissertation is devoted to the study of the mechanisms of cardiotoxic action of doxorubicin and the role of
activation of ATP-sensitive potassium channels by flocalin in preventing the doxorubicin-induced myocardial
injury in rats. A short-term model of acute cardiac injury by submaximal dose of doxorubicin in two consecutive
injections 7,5 mg/kg was used. Activation of KATP channels was achieved by administration of 2,5 mg/kg flocalin
for 5 days. Changes in the myocardium at the biochemical, functional and ultrastructural levels were studied. It is
known that doxorubicin accumulates in mitochondria at many times higher than in plasma, so mitochondria are
considered the main target of doxorubicin, and mitochondrial dysfunction is a sign of cardiotoxicity of the drug
and underlies doxorubicin-induced cardiac damage. In this work, special attention is paid to the pathogenetic
mechanisms of doxorubicin effect on the mitochondrial apparatus of cardiomyocytes. It has been shown that
under the conditions of doxorubicin exposure, the reactive oxygen species (ROS) generation significantly
increased by 5-10 times, the content of endogenous hydrogen sulfide (H2S) decreased by 2,6 times, calcium-



dependent de novo synthesis of nitric oxide (by cNOS) was inhibited by 4,8 timesand calcium-non-dependent de
novo synthesis (by iNOS) in cardiac mitochondria was activated by 3,8 times. It was demonstrated that these
factors led to increased sensitivity to calcium and high-amplitude swelling of cardiac mitochondria that was
inhibited by cyclosporine indicating mPTP-depended mechanism. It was found that the administration of flocalin
significantly prevented doxorubicin-induced increase of ROS generation by 4-5 times, decrease of H2S content
and cNOS activity that reached control values. Flocalin administration preserved doxorubicin-induced changes of
mitochondrial sensitivity to calcium ions and the amplitude of cardiac mitochondrial swelling were the same as in
control animals. It was shown that doxorubicin increased by 2-4 times the content of lipid peroxidation products
(LPP) in mitochondria, which was accompanied by damage to cardiomyocyte membranes, glucose release and
increased by 1,4 times activity of myocardial injury markers in blood plasma. It was found that the activation of
KATP channels under the influence of doxorubicin had a powerful membrane-protective effect, which was
confirmed by a lower content of LPP and lower concentration of glucose and activity of myocardial injury markers
in plasma. It was shown that doxorubicin administration led to a slowing of the heart rate, deterioration of
myocardial conduction in the form of prolongation twice of the QT interval (QTc) and marked ST-segment
elevation, a sign of acute cardiac ischaemia. Doxorubicin administration significantly impaired by 1,8 times
endotheliumdependent vasorelaxation and 2,4 times contractile activity of isolated aortic rings under the influence
of acetylcholine and norepinephrine, respectively. It was found that administration of flocalin with doxorubicin
prevents chronotropic cardiac dysfunction and prevents impaired conduction and contraction-relaxation
processes of arterial vessels preparations, reducing ischaemia. In vivo studies have shown that after administration
of doxorubicin in rats, the efficiency of the heart muscle deteriorated (EF by 27%), leading to left ventricular
volume overload by 1,2-1,5 times, systolic dysfunction and depletion of compensatory mechanisms. It was found
that the parameters of cardiac pumping and systolic function after activation of KATP channels under flocalin in
the setting of doxorubicin administration were close to the control ones. It was demonstrated that at the
ultrastructural level, doxorubicin led to damage to mitochondria, myofibrils and breakdown of intercellular
connections. It was found that the administration of the ATP-sensitive potassium channel activator flocalin in
combination with doxorubicin activated mitochondrial biogenesis and prevented the destruction of the
myofibrillar apparatus in the rat heart. Thus, for the first time, the possibility of preventing cardiac remodelling
and cardiovascular dysfunction due to acute toxic doxorubicin-induced cardiomyopathy in rats through
pharmacological activation of KATP channels by flocalin was shown. The activation of KATP channels effectively
prevented the cytotoxic and mitotoxic effects of doxorubicin and the development of rat heart damage through a
number of mechanisms: 1) reduction of oxidative stress through inhibition of ROS generation and iNOS,
preservation of cNOS activity and H2S production in mitochondria; 2) inhibition of mPTP; 3) reduction of LPO and
stabilisation of cardiomyocyte membranes; 4) preservation of endothelium-dependent vascular relaxation through
stimulation of constitutive NO.
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TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

[TopTHnuenko Asnna 'eopriiBHa

[TopTHHYeHKoO Asna 'eopriiBHa

Henucosa Maiist BonogumupiBHa

VKpIHTEI

Opuenko TetsaHa AHaTosiiBHa



