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1. Ponb MiTOXOHZpianbHOI IOPU B PeryJsilLii TpaHcMeMOpaHHOro o6miHy Ca2+, eHeprosasexkHUx i

BiJIbHOPAJUKAJbHUX NPOLECIB B MiTOXOHIPIsIX

2. The role of the mitochondrial pore in the regulation of transmembrane exchange of Ca2+, energy-dependent
and free radical processes in mitochondria

Pedepar:

1. Incepraliist npucBsYeHa BUSBJIEHHIO BJIACTUBOCTEH i 6i0XiMiUHMX MeXaHi3MiB peryJisiii akTHBHOCTI
MmiToxoHpianbHOi nopu (mitochondrial permeability transition pore, MPTP) sik cuctemu TpaHcropty Ca2+,
BUCBITJIEHHIO ii pOJIi B MOAYJIALII IIPOLECIB, 3aJIEXKHUX Bif] EHEPreTUYHOrO CTaHy MITOXOHAPiN - cuHTe3a ATP i
npoaykuii aktuBHUX GopM kucHIO (ADK). BctaHoBieHo, o pois MPTP sk cuctemu Tpancnopty Ca2+, akTUBHICTb
sKoi perynoerbes Ca2+ i MeMOpaHHMM IIOTEHIIiaIoM, 3a6e3Ievyye MUPOKUIA CIIEKTP PeryIsiTOPHUX QPYHKIIIA:
TpaHcMeMOpaHHUM 00MiH Ca2+, perynsuito Ca2+-eMHOCTi i MaTpukcHoro pH, Bkyan B Ca2+-1UKJI i peryJsiito
NOTEHIjaI3aJIe’KHMX IIPoLeciB. B cTaHax cyOMaKCHMaIbHOI aKTUBHOCTI 6ioeHepreTuyHi edekTu BinkpuanHs MPTP
BU3HAYAIOTHCA ii BIaCTUBOCTSMU SIK CaZ+-TPaHCIIOPTHOI CUCTEMU 1 3ajiexXarTs Bif, ii BHECKY B CaZ+-LIMKJI, IIBULKICTb

IVIXaHHS i MOAYJIsILI0 MeMOpaHHoro noreHnjany. CybMakcumasbHa akTuBHicTs MPTP npusBoguTh 10 060pOTHUX



(PYHKLIOHAJIBHUX 3MiH B MiTOXOHZPIiSIX: M'IKOT0 PO3'€IHAHHS AUXAJIbHOTO JIAHLIIOTA, SIKE He BIIJIMBAE HA IIBUIKICTh
docdopunioBaHH4, i perysnboBaHoi npoaykuii AQK. Briepiie BusiBjieHoO psif, acriekTiB peryssuii MPTP 3a akruBaii
K+atp-kanana i cucremu NO. BcraHOBIeHO, 110 ogHOYacHa aktuBauis K+- i Ca2+-1uKJjIiB MiTOXOHZPIiM 32 aKTUBHOTO
crany MPTP i K+atp-kaHasa o6ymoBioe e(peKT CUHeprisMy B IpurHideHHi npoaykuii AOK, kotpuit Moxke 6yTu
OCHOBHUM YMHHUKOM npurHiveHHst MPTP 3a nii aktuBaTopiB K+atp-kaHasa. Bepiie nokasaHo, o0 6J10KyBaHHS
MPTP NO Bege no 36inbienHs: Ca2+-eMHOCTI i akTHBallil BiIbHOPaAUKaIbHUX IPOLIECIB, TOL| SIK peryJsITOpHa POJib
cybmakcumanbHoi aktuBHOCTI MPTP B (isiosiorivHux ymoBax CIpsIMOBaHA Ha MiJTPUMaHHS HU3bKOTO 6a3a1bHOrO

piBHA MiTOoxOHpianpHOTO Ca2+ i 3HMXEHHS MiToXOHApianbHOI mpoaykii AQA i AOK.

2. The thesis is devoted to the establishment of the properties and the regulation of activity of mitochondrial
permeability transition pore (MPTP) as Ca2+ transport system and the disclosure of its role in the modulation of
processes, dependent on mitochondrial energy state - ATP synthesis and reactive oxygen species (ROS)
production. It was established that the role of MPTP as Ca2+ efflux system, which is regulated by Ca2+ and
membrane potential, provides wide spectrum of its regulatory functions: the transmembrane exchange of Ca2+,
the regulation of Ca2+ accumulation and matrix pH, the contribution to Ca2+ cycling and the regulation of
potential-dependent processes. In low activity states bioenergetic effects of MPTP opening are dependent on
MPTP properties as Ca2+ transport system and its contribution to Ca2+ cycle, the rate of Ca2+ stimulated
respiration and the modulation of membrane potential. MPTP opening in low activity states results in the
reversible functional alterations in mitochondria: mild uncoupling of the respiratory chain which does not affect
the rate of ATP synthesis, and controlled rate of ROS production. Some principal aspects of the regulation of MPTP
activity under the activation of K+atp-channel and NO system were established. It was shown that synchronized
activation of K+- and Ca2+ cycles due to MPTP and K+atp-channel activity causes synergistic effect in the
suppression of ROS production, which was proposed as the principal mechanism of MPTP keeping in low activity
states under the action of K+atp-channel opener. It was shown that MPTP blockage by NO results in the rise of
Ca2+ uptake and the activation of free radical processes, whereas the regulatory role of MPTP functioning in low
activity states is aimed at the maintenance of low basal level of matrix Ca2+ and the lowering of free radical

production in mitochondria.
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