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1. Posib MiTOXOHIpianpHUX po3'eqHyBanpHUX 6inkiB UCP2 i UCP3 y ¢yHKI[iOHYBaHHI Ceplis IIPU CTapiHHI Ta imemii-

penepdysaii.
2. Role of uncoupling proteins UCP2 and UCP3 in heart function in aging and ischemia-reperfusion.

Pedepar:

1. Incepraliito NpUCBSIYEHO BUBYEHHIO POJIi MiTOXOHIpiaJbHUX PO3'€JHYBAJIbHUX OiJIKiB y (PYHKILIIOHYBaHHI cepLs
IIpU cTapiHHi Ta imemii-penepdysii miokapga. 3acTocoByBand KOMIUIEKCHUI METOOUYHUMN MiIXif, 3 BUKOPUCTAHHSIM
¢diziosioriyHuxX i MOJIEKyJIIpHO-TeHEeTUYHUX MeToiB. Ha mopeti i3osb0BaHoOro 3a MeTogom JlanreHnopda ceplis
BMBYaJIM CKOPOTJIUBY (PYHKIIiIO CEPLS i ero KUCHEBMI OOMIH NpU CcTapiHHi, ileMii-penepdysii i B ymoBax 6710kaau
PO3'eIHYBaJIbHUX Oi/IKiB FeHIMiHOM. 3a JOIIOMOTOI0 METOJA MOJIiIMEPA3HO] JIAaHIIOrOBOI Peakllii BUBYaIu 3MiHY
excnpecii reniB UCP2 i UCP3 B TkaHMHax cepusl. 3a IOIIOMOT0I0 [TOTeHLioMeTpii BUMipioBanyu MeMOpaHHU
MOTeHIIiaz MiTOXOH/IPiii, i307IbOBAaHUX 3 TKAHUM ceplisl. Briepie nokasaHo 36inbiieHHs ekcrpecii reniB UCP2 i UCP3
B TKaHMHAax cepus (Ha 39% i 29% BinNnosigHO) py CcTapiHHi i 3HMKEHHSI MEMOPAHHOIO NOTEHIIialy MiTOXOHAPIH,
i3071pOBaHUX 3 Cepls CTapux MypiB (esbTa rci m = -146,5 3,2 MB nopisusHoO 3 -156,5 3,5 MB y nopociux; P<0.05).

BcraHoBseHo, mo mitoxoHpianbhi 6inkn UCP2 i UCP3 akTuBYIOThCS Y BiAnosinp Ha iHTeHcudikallio



BiJIbHOpAJMKaJIbHUX IIPOLIECIB, K 1ie CIIOCTEPraeThCs Npu imemii-penepdysii miokapza, i IposBISIETbCI Y
36inbuieHHi excripecii renis UCP2 i UCP3 (na 53% i 40% BinnosinHo). [TokasaHo, mo npurHiyeHHs aktusHocTi UCP2
reHiNiHOM 3HayHO 30ibillye penep@ysiiiHi nopyumeHHs QYHKLIi CEpLisl CTapuX YPiB i CYIIPOBOIKYETHCS
301/IbLIEHHSM KMCHEBOI BAPTOCTi 10ro po60TH, 10 CBITYUTD IIPO 3aXMCHY (PYHKIIIIO PO3'€JHYBAJIbHUX OLJIKIB B
YMOBaX OKMCHOTO CTpecy. Briepiue mpozeMoHCTPOBaHO y4acTh cepleBux isodpopm UCP B pearizarii
KapioNpOTEKTOPHOro edeKTy ieMidyHOro NpeKoHIuLIiI0BaHHs, a came 306inbieHHs ekcripecii redis UCP2 i UCP3
IicJ1s1 KOPOTKUX ilIeMiYHUX €Mi30/1iB i HiBeJIIOBaHHS 3aXVMCHOTO e(eKTy MPEKOHIMLIII0BAHHS BHACIIIOK IIPUTHIYEHHS

aktuBHOCTI UCP2 reHimniHoMm.

2. The present study is a result of experimental attempt to reveal the role of uncoupling proteins (UCP2 and UCP3)
in heart function with aging and during ischemia-reperfusion. For the first time it was shown that cardiac UCP2
and UCP3 genes expression was increased with aging (by 39% and 29% respectively). Impaired function of aged rat
hearts was accompanied with increased oxygen consumption (by 30%, P<0.05), oxygen cost of myocardial work
(by 25%, P<0.05) and lowered mitochondrial membrane potential (delta psi m = -146,5 3,2 mV comparing with -
156,5 3,5 mV in adult rats; P<0.05). Isolated rat hearts of adult (6 mo) and old (24 mo) were perfused by Langendorf
preparation and subjected to ischemia-reperfusion. For the firs time we demonstrated that 20 min ischemia
stimulated expression of UCPs genes in 6mo-aged myocardium: mRNA levels of UCP2 and UCP3 were significantly
higher (by 53% and 40% correspondingly, P<0.05) that those in control, whereas there was no such effect in 24mo-
aged hearts. Inhibition of UCP2 was performed using genipin addition to perfusion solution in dose of 10-5M. It
was observed that genipin depressed heart function in dose-dependent manner of both age groups, although
much more in 6mo-old one. Dyastolic dysfunction caused by genipin application is an evidence of damage of the
contractile apparatus of cardiomyocytes and could indirectly point to the role of UCPs in calcium uptake.
Furthermore, reperfusion disturbances of heart function, coronary flow, contractile activity of myocardium and
non-effective oxygen utilization were intensive in genipin pretreated 24-mo aged hearts. For the first time we
showed that UCP2 and UCP3 genes expression in 6mo-aged rat heart was elevated after ischemic precondition,
whereas there was no such effect in 24mo-aged hearts. Inhibition of UCP2 with genipin abolished cardioprotective
effect of ischemic preconditioning and prevented effective heart function restoration during reperfusion. Thus,
obtained data indicate the protective role of UCPs activation during oxidative stress induced by aging or ischemia-
reperfusion. We consider that cardiac UCPs may be engaged in protective pathways of ischemic preconditioning.
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