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Pedepar:

1. IocnimxkeHo yyacte Ca2+-TpaHCIOPTYBaJIbHUX KAHAJIIB [I7Ia3MaTUYHOI MEMOpaHU, €HI0IJIa3MaTUYHOTO
PETUKYJIYMY Ta MITOXOHZPIN y perysisLii eHepreTUYHMX MPOLECIB y FeNaToLUTax ypiB. 30KpemMa BCTAaHOBJIEHO, L0
posb Ca2+-MOMII IJIa3MaTUYHOI MEMOPAHHU Ta €HAOIIa3MaTUYHOTO PETUKYJIYMY € HE3HAYHOIO B MeXaHi3Max
perysnaunii eHepreTMYHux Npouecis y rernarouurax. CyTTEBIINN BIUVIMB Y PETYJIALIl IMXaHHS FelaToOLUTIB
3aiiicHI010Th [P3-uyTnuBi Ca2+-kaHanu. BusgsieHo BiuB piaHonuHy Ha BMicT Ca2+ y MaTpUKCi MiTOXOHAPIN, 3MiHK
MeMOpaHHOro NOTeHIiaNly MITOXOHAPIN Ta ixHe nuxaHHs. [TIoka3aHo, 10 piaHOAMH y KOHLeHTpauisx 0,05-1
MKMOJIb /JI CIIPUYMHSIE 3MEHIIEHHs akyMyJisnii Ca2+ y MaTpUKCi MITOXOHIPIH, SIKe BUSIBUJIOCS HAICYTTEBIIINM 32
OKMCHEHHSA nipysary. Lli gaHi cBigyars npo HagBHiCTE MRYRS y renatonuTax mypis, sIKi Ha BigMiHy Bifl RyRs
€HJI0NJIa3MaTUYHOTO0 PETUKYJIYMY Y AOCJII)KyBaHOMY Jlialla30Hi KOHLeHTpalliil iHribytoTbcs piaHoguHoM. Edext
inrioyBanHs mRyRs Ha AuXaHH i3071bOBaHUX MITOXOH[IPIl 3aJ1€KUTh Bif KOHLeHTpauii Ca2+ y cepenoBuj,
cyOCcTpaTy OKMCHEHHS Ta 4acy il pianoguny. [is 3'1CyBaHHS, Y4 BIIJIMBae (PyHKLIOHAIbHA aKTUBHICTb RyRs

€HJIOIJIa3MAaTUYHOTO PETUKYJIYMY Ha IIPOLIECH OKMCHEHHS Y MiTOXOHAPISIX, AOCIIIpKyBaau BIIUB piaHoauny (0,05,



0,111 MKMOJIB /1) Ha TUXAaHHS i30JIbOBAHUX iIHTAKTHUX F€NaTOLUTIB. BusiBuiocs, 1o epekTy piaHOOUHY 3ayieXKaThb K
Bif], KOHLIEHTpallil piaHOMHY, TaK Bif, Yacy Horo aii. Taka 3a71eXXHiCTb 3MiH CTIO)KMBaHHS KVCHIO TelIaTOLIUTAMU Bif|
TPUBAJIOCTI JIii Ta KOHLEHTpALlii piaHOAMHY 3yMOBJIEHA Pi3HOIO CIIOPiTHEHICTIO 40 HbOro MRyRs Ta RyRs. [lis
[IepEeBipKU TifoTe3y, o aroHict RyRs cypamin mosxe 6yTu aroHictom i mRyRs, gocniguiu 10ro BIJIMB Ha
MeMOpaHHUII NOTeHLian MITOXOHIPIi. | AilicHO, y KoHLleHTpalii 1 MKMOJIb /71 cypamiH akTuBye mRyRs. OTxe, pi3Hi
Ca2+ TpaHCIOPTYBaJIbHI CUCTEMMU KJIITUH 3[iACHIOIOTh Pi3HUN BKJIAJ Y PETYJIALII0 €HEPTeTUYHUX ITPOLECiB
MITOXOH/IPIli NTeYiHKKU. BudHadanbHy posib y Ca2+-3aj1€KHiN PeryJslii OKNCHEHHS Y MITOXOHZPIsIX MEYiHK1
BifirparoTb MRyRs.

2. The study focuses on the involvement of Ca2+ channels of the plasma membrane, endoplasmic reticulum and
mitochondria in regulating energy processes in rat hepatocytes. In particular, liver perfusion with 20 uM eosin Y,
incubation of the liver homogenate with it or adding it directly into the polarographic chamber were found to have
no effect on the oxygen consumption and oxidative phosphorylation. This suggests that in the conditions of the
experiment, the role of PMCA and SERCA in the regulatory mechanisms of energy consumption in hepatocytes is
insignificant. In contrast, the role of IP3Rs in regulating oxygen consumption in hepatocytes is more significant, as
adding IP3 into the polarographic chamber resulted in an increased oxygen consumption rate for the
permeabilized hepatocytes in comparison with oxidation of the substrates of Ca2+-activated dehydrogenases
(ooketoglutarate and pyruvate). It was found that ryanodine has effect on Ca2+ concentration in the mitochondria
matrix, membrane potential of the mitochondria and oxygen consumption in them. 0.05-1 pM ryanodine was
shown to cause reduction of Ca2+ accumulation in the mitochondria matrix, which appeared the most significant
for pyruvate oxidation. This data is indicative of mRyRs presence in rat hepatocytes, which, in contrast to RyRs of
the endoplasmic reticulum, are inhibited by ryanodine in the studied range. Due to this, the mitochondria
membrane potential drops for oxidation of pyruvate or ooketoglutarate, but not for succinate. The inhibiting effect of
mRyRs on oxygen consumption of isolated mitochondria depends on Ca2+ concentration in the medium, substrate
of oxidation and duration of exposure to ryanodine. For pyruvate at 0.1 uM Ca2+ in the medium, the rate of ADP-
induced oxygen consumption by the mitochondria decreases considerably (and the more so, the longer the
exposure is); on the contrary, for 1 pM CaZ2+ it increases. For noketoglutarate oxidation, ADP-induced oxygen
consumption by the mitochondria rises following the addition of ryanodine into the polarographic cell with Ca2+ in
the concentration 0.1 uM. If succinate was the substrate of oxidation, adding ryanodine into the polarographic cell
results in the reduced rate of ADP-induced oxygen consumption by the mitochondria for both
Ca2+concentrations, but only slightly. In order to establish if the functional activity of RyRs of the endoplasmic
reticulum influences the oxidation processes in the mitochondria, we studied the effect of ryanodine (0.05, 0.1 and
1 uM) on oxygen consumption in isolated intact hepatocytes. It appears that ryanodine effects depend both on its
concentration and on the duration of exposure to it. For instance, oxygen consumption in the intact hepatocytes
decreased after their prior incubation or adding them to the media containing ryanodine in the concentrations 0.1
UM and 1 uM. To verify the hypothesis that suramin, which is RyRs agonist, can be also mRyRs agonist, we studied
its effect on the mitochondria membrane potential. Indeed, in the concentration of 1 uM, suramin activates mRyRs.
As a result, for oxidation of substrates of Ca2+-activated dehydrogenases (ooketoglutarate and pyruvate) and 0.1 uM
Ca2+ in the medium, the membrane potential of the hepatocytes mitochondria rises, while for oxidation of
succinate it decreases. Therefore, different Ca2+ channels of the cells contribute differently to energy regulation in
the liver mitochondria. A crucial role in Ca2+-activated regulation of oxidation in the liver mitochondria is
performed by mRyRs.
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