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Pedepar:

1. Y nuceprauiiiHiil pob0Ti IpefCcTaBieHi pe3yIbTaTy KOMIIJIEKCHOTO JOCJIIKEHHS KIITUHHUAX Ta MOJIEKYJISIPHUAX
MEXaHi3MiB, sIKi 6epyTb y4acTb y peryJsiLii BHyTPilIHbOKJIITUHHOI KaJlblieBOi cCUrHasi3anii y M'130B1UX i HEpBOBUX
KJITMHAX WJISIXOM BUBYEHHS POJIi PiaHOAVHOBYUX peLenTopiB. Lli penentopu BiAoBinaOTh 32 BUBIJIBHEHHS KaJIbLIi0
3 CapKo/€HI0MNJIa3MaTUYHOTO PETUKYJIYMY B LIUTO30Jb. Bys10 feTasnpHO po3ryisiHyTi 6i0(pi3nyHi BJ1aCTUBOCTI
KaJIbllieBUX CUTHAJIIB M'I30BOI i HEPBOBOI KJIITHH, K Ha PiBHi OKpEMHUX OpraHesI: Capko/eH10IIa3MaTUYHOTO
PETUKYJIYMY Ta MITOXOHZPIi, TaK i MiKDOKJIITUHHUX JOMEHIB Ta LJ€HTPiB BUBIJIbHEHHS KaJIbLIiIO, IIJISIXOM PETYyJIALii
OKMCJIIOBAJIbHO-BiIHOBJIIOBAJIPHOTO CTaHy KJIiTHHU, MiTOXOHIpiasbHOro NADH curnasny a6o 3a y4acTi
TpaHcMeMOpaHHUX Ca2+ KaHasliB L-TUIy Ta akTUBHOCTI piaHOAVMHOBUX PELENTOPIB 32 PaXyHOK KaJbLili-
iHIYKOBaHOTO BUBiJIbHEHHS Kajbliilo. Briepiue 6yyo gocaimkeHo crianaxu Ca2+ B MiCIfX iX BUBLIBHEHHS MTPU

BigkputTi 20-30 piaHOAMHOBUX PELENTOPIB Ta TI0KA3aJ10 OJHO MOJAJILHUIM PO3MOLi aMIUIITy I, TAKUX MOTIN.



OTpumaHi pe3ysbTaTy B MiOLUTaX NEpeacepab MioKapaa CBilyaTh PO Te, IO KaJbli€Bi aabTepHaLii IpYU NOCTINHIN
4acTOTi CTUMYJIALI] 3aj1eKaTh Bif, pedpakTepHoi KiHeTUKY MeXaHi3My BUBiIbHeHHs Ca2+ 3 [Iero i € KJII090BUM
MeXaHi3MOM, 110 JIEXKUTh B OCHOBI ceplieBuX aynbTepHaliil. [TokasaHo, 110 0CMOTUYHUH cTpec i aucTpodis
CKEJIETHOT'O M3y BUKJIMKAIOTh aHOMAaJIbHi KaJ/IbLIi€Bi CUTHAJIY, SIKi MOXYTb OyTH IIPUTHideHi iHribitopamu NAD(P)H-
OKCHJIa3U Ta MOTJIMHAYaMU aKTUBHUX (POPM KHCHIO. BCTaHOBIIEHO, O 11711 aKTHBaLlii piaHOAMHOBUX PELENITOPIB Ta
BUBisIbHEeHHs Ca2+ 3 eH/I0IJIa3MaTUYHOrO Aelo B IipaMifanbHUX HelpoHax rinokamiy HeooXifjHa TpruBasa
€JIEKTPUYHA CTUMYJIALI KiIiTuHY. OTpUMaHi JaHi, 100 3MiH BHYTPIIIHbOKJIITUHHOI KOHLIEHTpPAaLlii KaJbLilo B
M’S130BUX i HEPBOBUX KJIITUHAX, BKa3ylOTh HA CKJIaJHUII IPOLieC PiaHOAMH PELENTOP ONOCEePEKOBAHOI perysiii

KaJIbII[i€BOTO CUTHAJY i CIYTyIOTh BaXXJIMBUM BKJIaZJOM Y PO3yMiHHS KaJblli€BOI CUTHAIi3allii B LIMX KIIITUHAX.

2. The thesis focuses on conducting a comprehensive investigation into the cellular and molecular mechanisms
involved in the regulation of intracellular calcium signaling in muscle and nerve cells by examining the role of
ryanodine receptors. These receptors are responsible for the release of calcium from the sarco/endoplasmic
reticulum into the cytosol. The biophysical properties of calcium signaling in muscle and nerve cells, at both the
individual organelle level (i.e., sarco/endoplasmic reticulum and mitochondria) and the microcellular domains and
calcium release units, were studied in detail. These mechanisms are regulated by the redox state of the cell,
mitochondrial NADH signaling, and involve the participation of transmembrane L-type Ca2+ channels and
ryanodine receptor activity through calcium-induced calcium release. For the first time, Ca2+ sparks were
investigated at the release sites, coinciding with the opening of 20-30 ryanodine receptor and revealed a single
modal distribution of the amplitudes of such events. The obtained results in myocardial atrial myocytes suggest
that beat-to-beat alternation depends of the refractory kinetics of the Ca2+ store release mechanism, representing
a key mechanism underlying cardiac alternans. It has been demonstrated that osmotic stress and skeletal muscle
dystrophy induce abnormal calcium signaling, which can be suppressed by NAD(P)H oxidase inhibitors and
reactive oxygen species scavengers. Prolonged electrical stimulation of hippocampal pyramidal neurons was found
to be necessary for the activation of ryanodine receptors and subsequent release of Ca2+ from the endoplasmic
reticulum. The data obtained regarding changes in intracellular calcium concentration in muscle and nerve cells
indicate a complex process of ryanodine receptor-mediated regulation and represent a significant contribution to
the understanding of calcium signaling in these cells.
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