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1. Incepranis NpUCBsAY€Ha AOCHIIPKEHHIO BIUIMBY OMEra-3 MoJliHEHAaCUYEHUX XXUPHUX KucoT (omera-3 [THXKK) Ta
nizopocdomnininis (JIOJI) Ha PpyHKIIOHATBHUI CTaH MITOXOHPil MioKapaa Ta CyAUHUX €HA0TeialbHUX KIIiTHH Ta
BM3HAUYEHHIO €HIOT€HHUX MEXaHi3MiB, sIKi 00yMOBJIIOIOTh KapiONpOTEKTOPHUI BILJIMB LIUX CIOJYK. B po6oTi
BUSBJIEHO 0COOJIMBOCTI BIIMBY Teparnii omera- 3 TTH)KK Ha 4yT/iuBiCTh MiTOXOHAPiasIbHOI OPU JIO KaJlblLieBOrO
[IepEeHaBaHTAXKEHHSI ABOX (PYHKLIOHAJIbHO Ta CTPYKTYPHO F€TEPOTr€HHUX (PpaKLiil MiTOXOHIPil MioKapaa.
PesynbTaTu focmiinKeHHs CBin4aTh, o intepdiopunsapHa (I9) ta cybcapkonemansHa (CC) dpakuii MITOXOHIPIN B
yMOBaX KOHTPOJIIO NIPOSIBJISIOTh OJHAKOBY YYTJIMBICTD J10 Kajbllili-iHIyKOBaHOro HabyxaHHs. BcTaHoB€HO, 1110
Teparis mwypis npenapaTtom «Enamosn», mo mictuts omera-3 [THKK, BIponoBK 4 TXKHIB, 3MEHINY€E YYTIMBICTb
MiTOXOH/IPiaJIbHOI [IOPH 10 KaJbLil-iH[yKOBAHOTO BiAKPUTTS 000X MiTOXOHApiabHUX (DpaKiiii MioKapza.

BcraHoBseHo, mo npotekTopHuil edekt Teparii omera-3 [THXKK 3HayHO 6ibi BUpaskeHuit g5 iHTepiopuisipHoi,



HDK 17151 cybcapKoJieManbHoi (ppakiii MITOXOHIPil, BKa3ylo4y Ha Te, Mo (QyHKLiOHAIBHA POJIb MITOXOHIPiaIbHOI
reTEPOr€HHOCTI 3pOCTA€E NPU NATOJIOTIYHUX CTAHAX, SIKi CYIIPOBOKYIOThCS KaJIbl[i€eBUM N€PEHABAHTKEHHSM. B
Ppo60Ti TakoX JocimkeHHO BIuB oMmera-3 [TH)KK Ha ¢pyHKLioHYBaHHS iHTepQiOpUIIsIpHOI Ta Cy6capKoIeMasbHO]
(dpakui MiTOXOHAPIN MiOKapza LypiB 3a yMOB i30[IPOTEPEHOJIHIYKOBAHOTO YpaXKeHHs Miokapza. [TokasaHo, 110 3a
TaKMX YMOB, 3acTocyBaHHs omera-3 [THJKK 3anobirae HabyxaHHIO MiTOXOHJPiil ceplisl, 30KpeMa Oibll BUPKEHUN
ix BruB Ha 1O Ppaxuio mitoxonapiit. BussneHo 3axucHuil Brus omera-3 [THXKK npu
i3onpoTepeHOIHAYKOBAaHOMY ITOUIKOIKEHHI ceplis. 30Kpema, IIpU peecTpalii MiTOXOHAPiaJIbHOTO JUXaHHS 6YJI0
BCTAHOBJIEHO, IO IIBUIKICTb IUXaHHS B CTaHi 3, IMXaJIbHUI KOHTPOJIb Ta €(PEKTUBHICTb (POCHOPUIIOBAHHS
IIOCTOBIPHO BiJHOBJIIOBAJIUChH Y LIYPiB 3 i30IIpOTEPEHOIOBUM ITOMKOIPKEHHSIM TP 3aCTOCYBaHHiI omera-3 [THXKK.
[TligTBEpIKEHO, 110 iH'€KIIii i30IIPOTEPEHOITY 3MiHIOIOTh [IOKA3HUKM IUXaHHS MITOXOH[IPill IpU OKUCHEHHI
CYKLMHATY; MIBUJKICTb OVXAHHY B CTaHi 4 3a TAKMX YMOB He 3MiHIOBajIach. TakoX BiHOBJIIOBAJIACh 3[IaTHICTh
MITOXOH/IPil pearyBaTu Ha JOJaBaHHs iOHIB KaJbLIilo [IPY peecTpallii CBITJIONOIIMHAHHSA CYCIIeH3ii y IpyIli 3 oMera-
3 [THXKK. 15 3'scyBaHHS MexaHi3MiB, 1110 3a6e31euyioTs 3axucHy Aito omera-3 [THXKK Ha dyHK1iio Miokappa i
CyJlMH, 6YJI0 JOCJiJI)KEHO iX BIIJIMB Ha €JIEKTPUYHI BJIACTHMBOCTI i30JIbOBAHUX MITOXOHAPIN Ta €HA0TEiaJIbHUX
KJIITHH. B ekcriepuMeHTax Ha i30/IbOBaHMX MITOIIJIACTaX 3a JJOMOMOTOI0 METOly ETY-KJIAMII IPOLEMOHCTPOBAHA
[IOOJIMHOKA aKTUBHICTb KaJblil3alIeKHUX KalieBUX KaHasiB Beaukoi nposigHocTi (BKCa) (~300 nC), sixa
nifcuoBanachk nicis gopasaHHs 3 MKM pgokosarekcaenosoi kuciotu (JI'K) (ITHJKK kiacy omera-3). Amnityna
IIOOJMHOKUX KaHaJiB [IpY LIbOMY He 3MiHIOBajack. [lofjanblie nonaBaHs NakCUJliHy, CeJeKTUBHOro 610kaTopa BKCa
KaHaJiiB, Ta XejlaTyBaHH4 ioHiB CaZ2+ B 30BHIIIHbOMY PO34VHI ITPU3BOLMUIIO 4O 3HAYHOI'O NPUTHIYEHHS aKTUBHOCTI
[IOOJIMHOKUX KaHaJiB, O CBiYUTD Mpo 3ajydeHHs: BKCa kaHasiB BHYTPilIHbOI MiTOXOHIpiasbHOI MeMOpaHu B
peamnizauito edpexra ATI'K. KoHueHnTpanifiHozanexHe MigcuieHHs akTUBHOCTI nooauHokux BKCa xaHaiB
IIPOJEMOHCTPOBAHO npu foaasaHHi [II'K 10 BHYTPIilIHbOI IOBEPXHi M71a3MaTUYHOI MEMOPAHU €HI0TeliabHUX
kitituH Jidii EA.hy926. TlincuneHHs akTUBHOCTI Bif0yBaocs IIpU MO3UTHUBHUX Ta HETaTUBHUX MiITPUMYIOUMX
noreHuianax. JI'K BUKIMKaa rineprosispu3sanio eHA0TeialbHUX KIITHAH, IO CBIYUTb PO CTUMYJISLLIO KaJbLii-
3aJIEXKHUX NIPOLECIB, 30KPEMA, 10 30i/IbIIEHHSI CUHTE3Y OKCHA a30Ty €HA0TeliaIbHUMHU KIIiTUHAMU. [Ticys
BUJIAJIEHHSI MEMOPAHHOr0 X0JIECTEPUHY 32 IOTIOMOr0I0 METUJILMKIIONEKCTPUHY, fogaBanHs JI'K He npusBogumio 1o
ctumyJsiLii aktuBHocTi BKCa kaHaniB. JJocsigpkeHo BIIMB CK1anoBux GocdoinifiB Ha PyHKLiIOHATIbHY aKTUBHICTh
BKCa kanasniB eHpioTesianbHUX KIiTUH JiHii EA.hy926. [IpogeMoHcTpoBaHo, o sizodpocdarunnnxomnin (JIPX) ta
nizopocdaruguninozuron (JIOI) MaroTs IpsiMy MOIYJIIOIOUY Ail0 HAa akTUBHICT, BKCa kanaiiB, rinepnosspusyodu
enporesianbHi KiiTuHU. Kpim Toro, JIOX ta JIQI npurHivyioTh rinepriosspusaniio eHnoTesiaabHIuX KITHH,
iHIyKOBaHy Ji€lo eHaoTeNliN3ale)XHUX Ba3oAulaTaTopiB ricramina ta aneTtusnxonina (Au). Takuil edpexr

CIIOCTEpPIraeThCsl 3a paxyHOK IPUTHiYE€HHS HATPili-KaJbLli€BOrO OOMiHHUKA.

2. The dissertation is devoted to investigation of the influence of omega-3 polyunsaturated fatty acids (omega-3
PUFA) and lysophospholipids (LPL) on the function and signalling of myocardial mitochondria and vascular
endothelium. The differences in the effects of omega-3 PUFA therapy on the sensitivity of mitochondrial
permeability transition pore (MPTP) opening elicited by Ca2+ overload between the two functionally and
structurally heterogeneous fractions of myocardial mitochondria were revealed in the work. The results of the
study indicate that the interfibrillar (IF) and subsarcolemmal (SS) fractions of mitochondria have the same
sensitivity to Ca2+-induced swelling. Four weeks treatment of rats with Epadol containing 45% omega-3 PUFA, was
found to reduce the sensitivity of MPTP to calcium-induced opening of both myocardium mitochondrial fractions.
It was found that the protective effect of omega-3 PUFA therapy is much more pronounced for the IF than for the
SS fraction of mitochondria, indicating that the functional role of mitochondrial heterogeneity increases under
pathological conditions accompanied by Ca2+ overload. The effect of omega-3 PUFA-enriched diet on the
functioning of IF and SS fractions of rat myocardial mitochondria under isoproterenol-induced myocardial damage
was also studied. It is shown that under such conditions, omega-3 PUFA-enriched diet prevents Ca2+-induced
mitochondria swelling, pointing for protective effect of omega-3 PUFA on isoproterenol-induced heart damage.
This effect was found to be more pronounced for the IF mitochondrial fraction, When studying mitochondrial
respiration, it was found that in mitochondria isolated from rats with isoproterenol-evoked myocardial damage,



the respiration rate in state 3, the respiratory control and phosphorylation efficiency were significantly restored
by omega-3 PUFA-enriched diet. Isoproterenol injections have been shown to result in altered mitochondrial
respiration during succinate oxidation: respiration rate in state 4 under such conditions did not change
significantly. The ability of mitochondria to respond to the addition of Ca2+ in the group with omega-3 PUFA was
also restored. To elucidate the mechanisms providing the protective effect of omega-3 PUFA on myocardial and
vascular function, their effects on the electrical properties of isolated mitochondria and endothelial cells (EC) were
investigated. In patch-clamp experiments on isolated mitoplasts (mitochondria without an outer membrane),
single channel activity of Ca2+-dependent potassium channels of big conductance (BKCa) was demonstrated. The
channel activity was increased by the administration of 10-5 M docosahexaenoic acid (DHA), a member of omega-3
PUFA, to the external solution. Addition of paxilin, a selective blocker of BKCa channels, led to a significant
inhibition of the channel activity, indicating the involvement of BKCa channels of the inner mitochondrial
membrane in the effect of DHA. Addition of DHA elicited hyperpolarizion of endothelial cells. In patches excised
from endothelial cells, the addition of DHA to the inner membrane surface enhanced the BKCa single channel
activity in a concentration-dependent manner. After removal of membrane cholesterol with methylcyclodextrin,
the addition of DHA did not stimulate the activity of BKCa channels. In inside-out patches, lysophosphatidylcholine
(LPH) and lysophosphatidylinositol (LPI) were shown to stimulate the BKCa channel activity. Endothelial cells were
hyperpolarized in response to these compounds, however, the hyperpolarization to histamine and acetylcholine
(Ac) was inhibited by LPH and LPI. It was shown that this effect is mediated by inhibition of the sodium-calcium
exchanger.
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