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Pedepar:

1. Inceprarist npucBsYeHa SOCHIIKEHHIO BIUIMBY OMera-3 MojiHeHaCUuYeHUX XUPHUX Kucyot (omera-3 [THXKK) Ta
nizodocdonininis (JIOJI) Ha PyHKIIOHATBHUI CTaH MITOXOHAPIN MiOKapza Ta CyJUHUX eH0TeslialbHuX KIITUH Ta
BM3HAUEHHIO €HIOT€HHUX MEXaHi3MiB, SIKi 0OYMOBJIIOIOTh KapAiONpPOTEKTOPHUI BILJIMB LIUX CIIOJYK. B po6oTi
BUSIBJIEHO OCOOJIMBOCTI BIIJIMBY Teparii omera- 3 [TH)KK Ha 4yT/uBiCTb MiTOXOHApiaNbHOI OPU A0 KaJblli€BOTO
[IepEeHaBaHTAKEHHS ABOX (PYHKLIOHAJIbHO Ta CTPYKTYPHO reTepOreHHUX PpakLiii MITOXOHIpil MioKkapra.
PesynbTaTu JociinKeHHs cBif4aTs, o intepdiopuspHa (19) ta cybcapkosemansHa (CC) ¢ppakuii MiTOXOHIPil B

YMOBaxX KOHTPOJIIO ITPOABJISAIOTh OJHAKOBY ‘IYTJII/IBiCTb pate) KaJIbU,iI/uI—iHJ_Iy'KOBaHOI“O HanyaHHH. BCTaHOBJICHO, 10



Teparlis mypis npenaparom «Emnanos», mo mictuts omera-3 ITHXKK, BrIpooBx 4 TUKHIB, 3MEHIIY€E Yy TJIMBICTh
MITOXOH/PiaJIbHOI [1I0PH 10 KaJbLil-iH[yKOBAHOT'O BiIKPUTTS 060X MITOXOHAPiabHUX (DpaKiiii Miokapa.
BcraHoBseHO, 10 poTeKTopHUit edekT Tepartii omera-3 [THXKK 3HayHO 6inbil BUpaskeHuit g1 inTeppiopuisipHoi,
HDK 17151 cybcapKosieManbHOoi (ppakiii MITOXOHPil, BKa3dylo4y Ha Te, M0 (QyHKLiOHa/IbHA POJIb MITOXOHIpiaIbHOI
reTEPOreHHOCTI 3pOCTA€E NPU MATOJIOTIYHUX CTAHAX, SIKi CYIIPOBOAKYIOTLCS KaJlblli€eBUM I€PEHaBaHTAKEHHAM. B
Po60Ti TakoX JocimkeHHO BIuB oMmera-3 [TH)KK Ha ¢pyHKUioHYBaHHS iHTepQiOpUIsIpHOI Ta cy6capKoIeMasbHO]
dpakuiil MiTOXOHAPIN MioKapza LypiB 32 yMOB i30IIPOTEPEHOJIIHIYKOBAaHOTO YpaXkeHHs Miokapza. [TokasaHo, 1110 3a
TaKMX YMOB, 3acTocyBaHHs omera-3 [THJKK 3anobirae HabyxaHHIO MiTOXOHJPIil ceplisl, 30KpeMa Oisbll BUPAKEHU
ix BruB Ha IO Ppakiio mitoxoHApii. BussieHo 3axucHuil Bius omera-3 [THXKK npu
i3oIpoTEpEHOIIHAYKOBAaHOMY ITOUIKOIKEHHI ceplis. 30Kpema, IIpu peecTpaliii MiTOXOHAPiaJIbHOTO JUXaHHS 6YJI0
BCTAHOBJIEHO, 10 IIBUIKICTb AUXaHHS B CTaHi 3, IUXaJbHUI KOHTPOJIb Ta €(PEKTUBHICTb (POCHOPUIIOBAHHS
IIOCTOBIPHO BiJHOBJIIOBAJIUCDH Y LIYPIB 3 i301IPOTEPEHOIOBUM MMOMKOAPKEHHAM IIPY 3aCTOCYBaHHI omera-3 [THXK.
[TigTBEpIKEHO, 10 iH'€KIii i30IIPOTEPEHOITY 3MiHIOIOTh IIOKAa3HUKM IUXaHHS MITOXOHJIPIill IpU OKUCHEHHI
CYKLMHATY; MIBUJKICTb AVXaHHS B CTaHi 4 3a TAKMX YMOB He 3MiHIOBajiachk. TakoX BiHOBJIIOBAIACh 3[JaTHICThb
MITOXOH/IPi pearyBaTu Ha JOJaBaHH iOHIB KaJbLIilo [IPY peecTpalLii CBITJIONOINIMHAHHA CYCIIeH3ii y IpyIli 3 oMera-
3 [THXKK. 151 3'scyBaHHS MexaHi3MiB, 110 3a6e31edyioTs 3axucHy Aito omera-3 [THXKK Ha dyHK1io Miokappa i
CyJlMH, 6YJI0 JOCJiJI)KEHO iX BIIJIMB Ha €JIEKTPUYHI BJIACTUBOCTI i30JIbOBAHUX MITOXOHAPIN Ta €HA0TeiaJIbHIX
KJIITHH. B ekcriepuMeHTax Ha i3071bOBaHMX MITOIIJIACTax 3a JJOMOMOTOI0 METOly IIeTY-KJIaMII IPOJEMOHCTPOBAHA
[IOOJIMHOKA aKTUBHICTb KaJbli3a/IeXKHNX KalieBUX KaHasiB Benukoi nposigHocTi (BKCa) (~300 nC), sxa
nifcumoBanachk nicis ngoaaBaHHsa 3 MKM nokosarekcaenosoi kuciotu (JI'K) (ITHJKK kiacy omera-3). Amnityna
IIOOJIMHOKUX KaHaJiB IIpY 1IbOMY He 3MiHIoBasack. [lofanblile nonaBaHs akCUliHy, ceJeKTUBHOro 610kaTopa BKCa
KaHaJiB, Ta XesjaTyBaHHA ioHiB Ca2+ B 30BHIIIHPOMY PO34VHI IIPU3BOLMUIIO 4O 3HAYHOI'O NIPUTHIYEHHS aKTUBHOCTI
[IOOJIMHOKUX KaHaJiB, 0 CBiYUTD ITpo 3aydyeHHs: BKCa kaHasiB BHYTPiLIHbOI MITOXOHIpiaabHOI MeMOpaHu B
peamnizauito epexra AT'K. KoHieHTpatjiliHo3anexHe MigcuieHHs] akTUBHOCTI mooauHokux BKCa kaHatiB
IIPOJIEMOHCTPOBAHO Npu AogasaHHi JT'K 1o BHYTpIlIHbOI NOBEPXHI M1a3MaTUYHOI MEMOPaHU €HA0TE liaIbHUX
kiiTuH ninii EAhy926. TlincuieHHs akTUBHOCTI BiOyBaslocs: IpY MO3UTUBHUX Ta HETATUBHUX MiATPUMYIOYUX
noreHnianax. JI'K BUKiInKana rinepnosispusanio eHA0TeialbHUX KIIiTAH, IO CBITYUTb PO CTUMYJISLLIO KaJbLili-
3aJIEXKHUX NIPOLECIB, 30KPEMA, 10 30i/IbII€HHS] CUHTE3Y OKCUA a30Ty €HA0TeliaIbHUMU KliTuHaMU. [Ticys
BUJIAJIEHHSI MEMOPAHHOI0 X0JIECTEPUHY 32 IOTIOMOT0I0 METUJILUKJIONEKCTPUHY, fogaBaHHs JI'K He npusBogumio 1o
ctumyssinii aktuBHocTi BKCa kananiB. JJocnimkeHo BIINB ckianoBux GocdomininiB Ha PyHKLIiOHATIbHY aKTUBHICTD
BKCa kanasiB eHpioTesianbHUX KIiTUH JiHii EA.hy926. [TpogeMoHcTpoBaHo, 1o sizodocdarununxoni (JIPX) ta
nizodocdaruaunninozuron (JIOI) MmaroTs IpsiMy MOLYJIIOIOUY Ail0 Ha akTMBHiCTh BKCa kaHasliB, rinepnosisipusyodu
eHzoTeianbHi knituHU. Kpim toro, JIOX Ta JIQI npurHivyoTh rineprnossipusanio eHgoTesianbHAX KIITHH,
iHIYKOBaHy Ji€l0 eHaoTeNiN3aleXHUX Ba3oAuaTaTopiB ricramina ta anertusnxosina (Au). Takuit edexr

CIIOCTEpiraeThCsl 3a paxyHOK IIPUTHiYE€HHS HATPili-KaJlbllieBOro 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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