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Pedepar:

1. Inceprariist NpuCBAY€Ha eKCIIEPUMEHTAILHOMY OOI'PYHTYBaHHIO KPUTEPIiB aganTaiiiHoi 31aTHOCTI MiTOXOHZPIi
renaToLUTIB IyPiB Ta MePeBipLi rinoTe3u Npo MOKJIMBICTb BUKOPUCTAHHS LMX KPUTEPIiB [J15 OL[iHIOBAHHS BIIJIUBY
BHCOKMX KOHILIeHTpauin CaZ2+ 41 eTaHoJly Ha afanTalililHy 30aTHICTh MITOXOHIPIN. JJOCIiIKeHO, o afanTauinny
30ATHICTb MITOXOHZPIN renaToLuTiB MOKHA OLiHUTH TAKUMU KPUTEPISIMU, IK MAKCUMAaJIbHA MIBUIKICThb
po3’eIHaHOTO AWXaHHs, onTUMasbHa KoHIeHTpalist FCCP, npuckopeHHs nmuxaHHs BHacinokK goaaBaHHsg FCCP ta
7101112 IPUPOCTY MiJl KPUBUMMU 3aJI€XKHOCTI IIBUIKOCTI AnxaHHs Bif KoHUeHTpallii FCCP. CybcTpaTy OKUCHEHHS
BIIMBAIOTh HA alalTalliiHy 30aTHICTb MITOXOHPIM renarouuris. HalHMK4010 apanraniiia 31aTHiCTh MiTOXOHIPii
€ 32 OKMCHEHH4 IJII0KO3H, 8 HaWBUILOIO — 32 OKMCHEHHS CYKIIMHATY Ta O-KETOTJIyTapary. BcTaHOBIEHO, M0
ajanTauiiiHa 30aTHICTh MiTOXOHAPIi renaTOLUTIB 3aJ1€5KUTh Bifl CIIOCOOY BUIiNEHHS KIIITUH. Y BUNaAKy nepdysii
[IE€YiHKY in vitro CrekTp aganTauiiiHoi BiANoBiai MiTOXOHIPIN relaTOLUTIB € 3HaYHO BY>KYMM ITOPIBHSAHO i3
KJIiITUHAMU BUJIIJIEHNMHU CIIocO60M nepdyaii medinku in situ. Iig 9yac mociigkeHHs aganTauiiHoi 34aTHOCTI
rernaToLXTiB IOTPIOHO 3aJjaBaTy NIeBHY KOHLeHTpauio Ca2+y cepenoBull, a fogaBaHHs CsA HiBesoe Ca2+-



CIIPUYMHEHE IIPUTHIYEHHS aJaNTalilHOI 30aTHOCTI MiTOXOHIPIiM, aje JmMiule 32 YMOBH, 10 MOr0 J0LaBaTy Iepe
30inbpLUIeHHSIM KoHLeHTpauii Ca2+. [TokasaHo, 0 eTaHoJI in vitro He BIIJIMBaB Ha afaNTalliiiHy 30aTHICTD
MITOXOH/IPIii, a aJIKOT0JIb in Vivo 306ibIllyBaB MakcuMasibHy MBHANKiCTb FCCP-CTMMYJIBOBAaHOTO IMXaHHS, ajle He
BIIJIMBAB Ha ONTHMaJIbHY KOHLeHTpauilo FCCP. BeeneHnHs nipyBarty in vivo He 3MiHIOBasIo €(EKTy ajJKOroJiio Ha
IVXaHHS renatourtiB. OTpUMaHi pe3ysbTaTy JaloTh 3MOTY OLIHMTH aJjanTaliliHi MOXJIMBOCTI 44 (PYHKIIOHAJILHY

aKTUBHICTb MITOXOH/APIN KJIITUH NeYiHKY 32 (Pi3i0yIoriyHuX i NaTOJIOrYHUX YMOB.

2. The thesis is aimed at experimental substantiation of mitochondrial adaptive capacity criteria in rat hepatocytes
and testing the feasibility of said criteria utilization in assessing the effects of regulatory or toxic agents such as
Ca2+ or alcohol on mitochondrial oxidative function. It is suggested that mitochondrial adaptive capacity can be
assessed by the following criteria: maximal uncoupled respiration rate, optimal protonophore (FCCP)
concentration, acceleration of respiration upon stimulation with FCCP and the area under the curve of
dependence of the uncoupled respiration rate on FCCP concentration. Oxidative substrates affect mitochondrial
adaptive capacity of hepatocytes. The lowest maximal uncoupled respiration rate was upon glucose oxidation, and
the highest upon o-ketoglutarate and succinate oxidation. Methyl esters of succinate and o-ketoglutarate maintain
mitochondrial adaptive capacity at a higher level than free substrates. It was found that mitochondrial adaptive
capacity of hepatocyte depends on the method of cell isolation, as indicated by a difference in maximal uncoupled
respiration rate and optimal FCCP concentration. Upon in vitro liver perfusion the range of adaptive respiratory
responses of mitochondria of hepatocytes is significantly narrower compared to cells isolated using in situ liver
perfusion. It was shown that maximal rates of uncoupled respiration and the optimal concentrations of FCCP were
higher upon in situ liver perfusion than upon in vitro liver perfusion. Irrespectively of the perfusion methods, the
maximal rate of uncoupled respiration is highest with the use of monomethyl succinate and the optimal FCCP
concentration is highest upon pyruvate oxidation. Thus, liver mitochondria are very sensitive to adequate
perfusion during hepatocyte isolation procedure. The increase of Ca2+ concentration to 10 pM caused a marked
diminishing of the adaptive capacity of mitochondria, as evidenced by a decrease of both ADP- stimulated and
FCCP-stimulated respiration of permeabilized hepatocytes. Such changes are observed upon oxidation of either
succinate or the mixture of malate, glutamate and pyruvate. It was established that ADP-stimulated respiration
time-dependent decrease accelerated with increase of Ca2+ concentration. The addition of CsA after Ca2+ into the
polarographic chamber did not change the respiration rate of hepatocytes both upon succinate or mixture of
malate, glutamate and pyruvate oxidation. The addition of CsA into the chamber before Ca2+ prevented the Ca2+-
induced decrease of ADP-stimulated and FCCP-stimulated respiration upon succinate oxidation. CsA also
abolished the negative effect of high Ca2+ concentrations on the FCCP-stimulated respiration when mixture of
malate, glutamate and pyruvate was present in the medium. However, CsA did not affect the negative effect of high
Ca2+ concentrations on the ADP-stimulated respiration under these conditions. The effects of alcohol in vitro on
the adaptive capacity of mitochondria were assessed. Alcohol in vitro did not affect the maximal FCCP-stimulated
respiration, mitochondrial membrane potential and NAD(P)H autofluorescence of hepatocytes. CsA in vitro did not
change the effect of alcohol on the respiration of hepatocytes. Unlike in vitro, alcohol in vivo increased maximal
FCCP-stimulated respiration upon endogenous substrates, glucose or succinate oxidation, but did not affect the
optimal FCCP concentration. Pyruvate in vivo did not affect maximal uncoupled respiration rate or optimal FCCP
concentration and did not change the effect of alcohol on the respiration of hepatocytes. The obtained results
prove that new criteria of adaptive capacity mitochondria are useful to study mitochondria of liver cells under
physiological and pathological conditions.
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