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Pedepar:

1. Inceprauiiina po60oTa NpUCBSIYEHA JOCTIIKEHHIO poJii cipkoBogHIO (H2S) sik eHoreHHoi peryisTopHoi
MOJIEKYJIA Y TOMEOCTa3i Kasbliilo B MITOXOH/PISIX CEpLsl JOPOCUX i cTapux 1ypiB. [Ipy 3acTocyBaHHi iHri6iTopa
MITOXOH/PiasIbHOTO (GepMEHTY CUHTe3y H2S 3HMKYBaBCsI I0r0 BMICT Y MiTOXOHZPIisIX Ta Ma3mi KpoBi. [Ipu npomy
NOTipIIyBaJIMCS TOKA3HUKY KapioAMHAMIKK, 30KpeMa TUCK Y JIIBOMY ILJIYHOUKY, IIBUAKICTh CKOPOYEHHS] i
po3cJabieHHsl MioKapAa 3HIKYBaJIMCS BIBidi, a KOpOHapHUM OTIK Ha 11,8 %. 32 yMOB KasblieBUX HaBaHTaKeHb
Cepus JOCiIHUX TBADUH PO3BUBAJIM MEHII IOTYKHY PEaKIlilo, sKa [IPOSIBJISJIACh Y 3HWKEHUX 3HAaYeHH X P,
CKOpouyBaybHOI akTUBHOCTI, KIT Ta IC® miokappa. MakcumMasbHa iHOTPOIIHA CTUMYJIALS CEPLsl Y KOHTPOJIBHUX
TBapyH CIIOCTepiranacs y BiATIOBinp Ha fofaBaHHs 7,5 MMmoJb /1 CaCl2, Toni K y BOCigHUX UypiB py 5 MMOJIb /11

CaCl2. Ile cBigunThb PO 3HIKEHHS QYHKI[IOHAIILHUX pe3€epBiB Miokap/a y TBAPUH 32 YMOB IIPUTHIiUE€HHSI CUHTE3Y



CipKOBOZHIO MiTOXOHApianbHUM (pepMeHTOM. TaKoX 3'9COBAHO, 1110 32 YMOB IIPUTHIUE€HHS CUHTE3Y CiPKOBOJHIO
3pocTany NOKa3HMKNA OKMCHOTO CTPECY, TaKi SIK CYIIEPOKCUAHMIA Ta FiPOKCUJIBHUI PAaJIMKaJIH, BiIoyBasocs
IIOCHUJIEHHSI [IEPEKUCHOI0 OKMCHEHHS! JIiMifiB Ta 36iybeHHs akTuBHOCTI iINOS, Ha TJ1i 3MeHIIeHHs QYHKIiOHaIbHOI
akTMBHOCTI CNOS $K B MITOXOHAPISIX Ce€pL, TaK i B IJ1a3Mi KPOBI LOCIiAHMX L1ypiB. Briepiue BUABIEHO, 110
eK3oreHHuH cipkoBogeHs (10-6 - 10-7 monb /1) nigBuiyBas Bxig, Ca2+ B MITOXOHZPIi ceplst JOPOCINX Ta CTapUX
IIypiB B yMOBax KaJlbllieBOI'O HaBaHTaKeHHs, IIpu LiboMy 10-5 mosib /11 NaHS nonepepskas BiiKpUBaHHS
MITOXOH/IpiaJIbHOI ITIOPY B OpraHesIax, Mo CBiIYUTh IIPO PETYJIALiI0 CIPKOBOAHEM TpaHCIIOpTy Ca2+ y MITOXOHIPIsSX
Ta BOKJIMBE (PyHAAMEHTAIbHE 3HAUEHHSI LIbOTO BiIKPUTTSL. Y TOH Ke yac NPUTHidYeHHs €HI0r€HHOro yTBOpeHHs H2S
in vivo 3HMXYBaJIO [IOPIr YyTIMBOCTI MiTOXOHAPianbHOI opu fo Ca2+ Ta NifABUILYBalo aMIUIITyly HabyXaHHs
MITOXOH/IPIii ceplisl JOPOCJIUX Ta CTapUX 1yPiB 3a Aii iHribiTopa in vitro. B po6oTi Briepiue 1okasaHo, 110
IIPUTHIYEHHS MITOXOH/IPiaJIbHOTO (PEPMEHTY CUHTE3Y CiPKOBOLHIO in Vivo 3HMKYBaJIO (PYHKIIOHAJIBHY 3[IaTHICTh
€JIEKTPOHHO-TPaHCIIOPTHOTO JIAHIIOTa MITOXOH/IPIiA, IKa NPOSBJIAIACh Y 3BMEHIIEHH] IBUIKOCTI CIIOKABAHHS
KUCHIO y cTaHax V2, V3 ta V4, a TakoX II0Ka3HUKIB JuxasnbHOro KoHtposo ta AP /O 3a Yancom. OTxe,
eHJloreHHui cipkoBogeHb peryitoe TpaHcniopThe role of hydrogen sulfide (H2S) in the regulation of calcium
homeostasis and mitochondrial functions in adult and old rats. - MThe role of hydrogen sulfide (H2S) in the
regulation of calcium homeostasis and mitochondrial functions in adult and old rats. - MT kasbLjo B opranenax,
BUKOHY€E 24 aHTMOKCUIAHTHY POJIb Ta MiJTPUMYy€E POOOTY €JIEKTPOHHO-TPAHCIIOPTHOTO JIaHIIIOTa B MiTOXOHIPisiX
CepL 1yPiB Pi3HOTO BIKY.

2. Thesis for obtaining the degree of Doctor of Philosophy (PhD) in Biological Sciences, speciality 03.00.13. -
Human and animal physiology. - Bogomolets Institute of Physiology of NAS of Ukraine, Kyiv, 2020 The dissertation
is devoted to the study of the role of hydrogen sulfide (H2S) as an endogenous regulatory molecule of calcium
homeostasis in the heart mitochondria of adult and old rats. Using the inhibitor of mitochondrial H2S synthesis
enzyme decreased the H2S content in mitochondria and blood plasma. At the same time cardiodynamic indexes,
including left ventricle pressure and the rate of contraction and relaxation of the myocardium were reduced twice,
and the coronary flow (CF) by 11.8%. Under conditions of calcium loading, the hearts of experimental animals
developed weaker reaction, which was manifested in decreased values of LVP, contractile activity, CF and
myocardial work. Maximum inotropic stimulation of the heart in control animals was observed in response to the
addition of 7.5 mmol /1 CaCl2, whereas in the experimental - at 5 mmol /1 CaCl2. This indicates a decrease in
myocardial functional reserves in animals under conditions of inhibition of the synthesis of hydrogen sulfide. It
was also found that under conditions of inhibition of hydrogen sulfide synthesis, oxidative stress indicators, such
as superoxide and hydroxyl radicals increased as lipid peroxidation and activity of iNOS, against the decreased
functional activity of cNOS in rat heart mitochondria. It was first discovered that exogenous hydrogen sulfide (10-6
-10-7 mol /1) increases Ca2+ uptake into the mitochondria of adult and old rat heart under calcium loading, with
10-5 mol /1 NaHS preventing mitochondrial pore opening in organelles. This demonstrates the regulation of Ca2+
transport in mitochondria by hydrogen sulfide and is the important fundamental discovery. At the same time,
inhibition of endogenous H2S formation in vivo reduces the threshold of sensitivity of the mitochondrial pore to
Ca2+ and increases the swelling amplitude of adult and old rat heart mitochondria. It was shown for the first time
that inhibition of the mitochondrial in vivo reduced the functional ability of the mitochondrial electron transport
chain, which was manifested in the decrease of oxygen consumption rate in the states V2, V3 and V4, as well as
indicators of respiratory control and ADP/O. Therefore, endogenous hydrogen sulfide regulates calcium transport
in mitochondria, performs an antioxidant role and supports the work of the electron transport chain in
mitochondria of the heart of rats of all ages.
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