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Pedepar:

1. Y puceprauiiiHiii po60Ti npecTaBIeH] pe3yibTaTh KOMILIEKCHOTO AOCIiIKEHHS KIITUHHUX Ta MOJIEKYJISIPHUX

MeEXaHi3MiB, Ki 6epyTh VYaCThb YV PEryJsiiil BHYTPIIIHbOKIIITUHHOI KaJblieBOI curHasizaii y M's130BUX i HEPBOBHUX
k)

KJIITUHAX IIJIIXOM BUBYEHHS POJIi piaHOAMHOBUX peLenTopis. i peuenTtopu BillOBiIaOTh 3a BUBIJIbHEHHS KaJlbLIil0

3 CapKo/eHI0IIa3MaTUYHOTO PETUKYIYMY B LIUTO30JIb. Bys10 I€TanbHO PO3IsiHYTI 6i0Qi3nyHi B1aCTUBOCTI
KaJIbLIi€BUX CUTHAJIB M'SI30BOi i HEPBOBOI KJIITHH, SIK HA PiBHI OKPEMHUX OPraHeJsl: Capko/eHI0IJIa3MaTUYHOT O
PETUKYJIYMY Ta MITOXOHZPIi, TaK i MIKPOKJIITUHHUX JOMEHIB Ta LJEHTPiB BUBLIBHEHHS KaJIbLIIO, HUJISIXOM PETYJIALii

OKHCJIIOBAJIbHO-BiITHOBJIIOBAJIbHOTO CTaHYy KJIiTMHU, MiTOXOHIpianbHOro NADH curnasny a6o 3a y4acri



TpaHcMeMOpaHHUX CaZ+ KaHasliB L-TUIy Ta akTUBHOCTI piaHOAMHOBUX PELENTOPIB 32 PaXyHOK KaJbLili-
iHIYKOBaHOTO BUBiJIbHEHHS Kajbliilo. Briepiue 6ys0 gocaimkeHo cranaxu Ca2+ B MiCLsIX iX BUBLIbHEHHS MIpU
BigkputTi 20-30 piaHOAMHOBUX PELENTOPIB Ta II0KA3aJ10 OJHO MOJAJIBHUN PO3IOLiI aMIUIITY I, TAKUX MOLiN.
OTpumaHi pe3ysbTaTv B MioLUTax Nepeacepab MioKapaa CBilyaTh PO Te, M0 KaJblieBi aabTepHaLii IpyU NOCTIMHIN
4aCTOTi CTUMYJIALIT 3a1eXKaTh BiJ pedpakTepHOi KiHETUKY MEXaHi3My BUBibHEHHs Ca2+ 3 1110 i € KIII0YOBUM
MEXaHi3MOM, 1[0 JIEXXUTh B OCHOBI ceplieBuX ajbTepHalliil. [lokazaHo, 10 OCMOTUYHUM cTpec i aucTpodis
CKEJIETHOT'O M3y BUKJIMKAIOTh aHOMAaJIbHi KaJblli€Bi CUTHAJIY, SIKi MOKYTb OyTH IIPUTHideHi inribitopamu NAD(P)H-
OKCHAa3U Ta MOIrJIMHAYaMU aKTUBHUX (OPM KUCHIO. BCTaHOBJIEHO, 110 [J151 aKTUBAllil piaHOJUHOBUX PELIENTOPIB Ta
BUBisIbHEeHHS Ca2+ 3 eH0IJIa3MaTUYHOrO Aelo B IipaMifanbHUX HelpoHax rinokamiy HeooXifjHa TpruBasa
€JIEKTPUYHA CTUMYJIALIS KiIiTuHU. OTPpUMaHi JaHi, 00 3MiH BHYTPIIIHbOKJIITUHHOI KOHILIEHTpPAaLlii KaJIbLilo B
M30BUX i HEPBOBHUX KJIITUHAX, BKa3ylOTh HA CKJIAIHUI IIPOLIEC PiaHOAVH PELENTOP ONOCEPEIKOBAHOI PETyJIsLii

KaJIbLIiEBOTO CUTHAJY i CIIYTYIOTh BAJKJIMBYM BKJIAZIOM Y PO3YMiHHS KaJIbLIi€BOI CUTHAII3aLi]l B IUX KJIITUHAX.

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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