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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleniajai30BaHOl BYEHOI paju). [l 26.001.38

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.17.27

Tema guceprauii:
1. ®yHKUiOHANbHMI CTaH TKAHMH Ta 3MiHM BMiCTy iOHIB HaTpil0 32 YMOB [1aTOJIOTiYHO] TMOKCii Ta KaHLeporeHe3y

2. Functional state of tissues and changes in Na+ ions under conditions of pathological hypoxia and cancerogenesis

Pedepar:

1. Y nuceprauiiiHiil pob0Ti IPOBELEHO aHAali3 €HEPIeTUYHUX IPKEPEJI MigTPUM-KM MEMOPaHHOTO rpaflieHTy Na+y
KapziomionnTax 300poBUX i AiabeTUYHUX mypiB. [TokazaHo, 10 NOpyeHHs rikoidy Ta GpyHKuiil Na+/K+-AT®asu
y Kappiomionn-Tax niabeTUYHUX TBAPUH OYJIM IOB'sI3aHi i3 MiiBUIIIEHHSM PiBHS BHYTPIlIHbOKJIi-TUHHOrO Na+
(Na+B). BctaHOBJIEHO, 1110 XapaKTepHe IJ1s1 [iabeTy MifgBUIneHHs PiBHS Na+B y KapAioMionuTax NpU3BOIUTH IO
NOpYIIEHHS OKMCHUX TpolieciB Ta cuHTesy AT® y MX. Brepiie 1okasaHo, 110 3pOCTaHHs PiBHS Na+B BUKJIMKAE
3MeHIIeHHs KoHLeHTpauii Ca2+ y MX msixom aktusauii Na+/Ca2+-06MiHHMKA MITOXOHAPiajib~HOI MEMOpaHHU.
BusiBiieHo, 1110 KOPOTKI TiIIOKCiiHi ceaHCH B i30J1bOBAHOMY CepLii BUKJIMKAIOTh akTuBaLiio Na+/H+-00MiHHUKA
I71a3MaTUYHOI MemOpaHnu. 11i 3MiHM 3a-1106iraroTh HAIMipHOMY 3aKMCJIEHHIO KapiOMiOLATIB IPOTAroM imemii i
CIIPMSIOTH KPaIIOMy BiTHOBJIEHHIO M€XaHiYHMX QYyHKLIM MioKapay micis imemii. [TokazaHo, mo rineprepMiiiHa

06po6Ka paKOBUX KJIITWH BUKJIMKA€ HE3BOPOTHE 3POCTaHHS PiBHA Na+B, a TpaHCMeMOpaHHUI rpaiieHT ioHiB Na+



CJIyrye OfHi€l i3 OCHOBHMX MilllEHEN IIPY TIePTEPMIiTHOMY JIIKYBaHHI PaKy.

2. Analysis of the energetic sources for Na+ transmembrane gradient in cardio-myocytes of healthy and diabetic
hearts has been provided. It has been shown that glycolitic and Na+/K+-ATPase dysfunctions in diabetic
cardiomyocytes were related to the increase in intracellular Na+ (Na+i). The lower ATP and phophocreatine and
higher Na+i suggest that diabetic cardiomyocytes have depressed energetic function. It has been established that
the typical for diabetic cardiomyocytes increase in Na+i leads to a disorder in both oxidative processes and ATP
synthesis in mitochondria (MCh). While addition of Na+ (3 - 10 mM) decreased State 3 respiration and rate of
oxidative phosphorylation in both diabetic and control MCh, the decrease were sig-nificantly greater for diabetic
than for control. The Na+ effect was reversed by pro-viding different levels of extramitochondrial Ca2+ (larger
Ca2+ levels were needed to reverse the Na+ depressant effect in diabetes mellitus than in control) and be inhibit-
ing the Na+/Ca2+ exchanger function. Thus, for the first time it has been shown that the increase in Na+i induces
depletion of intramitochondrial Ca2+ due to activation of Na+/Ca2+ exchanger in mitochondrial membrane. The
31P nuclear magnetic reso-nance (MR) spectroscopy data support our hypothesis that in diabetic cardiomyo-cytes,
increased Na+ leads to decrese in ATP level, and that changes are related to Na+ induced depletion of
intramitochondrial Ca2+.
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