BAnsinne kpuonpotekropos AMCO, 1,2-nponaHAMOAa M KPUOBO3AEHCTBUS Ha
4yBCTBMTEAbHOCTb  MUTOXOHAPUAABLHOIO MOTEHUMAAA OAMHOYHbLIX renaTounuToB

K peryasumu peHUAI(PpPUHOM npu ouLeHke (PAyOpeCLEeHTHbIM METOAOM
M.IO. MantokmHa, H.C. KaBok, N.A. borposoi

MHCTUTYT CUMHTUMAASILMOHHBIX MaTepuaros HAH YkpauHel, r.

XapbkoB

Influence of DMSO, 1,2-Propanediol Cryoprotectants and Cryoexposure
on Sensitivity of Single Hepatocyte Mitochondrial Potential to Regulation
with Phenylephrine Assessed by Fluorescent Method

M.Yu. MALYuKkINA, N.S. Kavok, I.A. Borovoy
Institute for Scintillation Materials of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

MetonoM MUKPO(IyOpPUMETPHN OJMHOYHBIX KIETOK II0
HHTEHCUBHOCTH (prryopecueHnuu arperatos 3oHma JC-1
OLICHUBAJIM arOHUCT-UHAYIUPOBAaHHbIE U3MEHEHUS TPaHC-
MeMOpPaHHOr0 MOTEHIMAada MUTOXOHIPUH TeNaTOLUTOB KPhIC
JI0 U TIOCIle KpHOoBo3JeHcTBHA. KprnoKkoHCEepBauio KIETOK
OCYIIECTBIISUTH METOJOM CTYIIEHYaTOr0 3aMOPAXXHBAaHHS B
*u1KoM azote B mpucytctsuu 10% JIMCO umu 10% 1,2-npo-
naHauosa. beIIo mMoka3zaHo, 4YTO HU3KOMOJIEKYJISIpHbIE
KPHOIIPOTEKTOPHI B JTAHHBIX KOHIIEHTPAIMAX HE OKA3BIBAIOT
BIIMSHUS Ha MHTOXOH/IPHAIBHBIHN IOTEHIINAT TIPH KPATKOBpe-
MEHHOH MHKyOaruu ¢ kiaetkamu (1 4) ¢ mocieayromed ux
oTMBbIBKOH. OfHaKo Mociie KpUOBO3AEHCTBHUS OTMEUAIOCh
CHIDKEGHHE ITOTEHIMaTa MUTOXOHIpuil renaronntoB (80 +
6% ot koHTpois) npu ucnonszoBanuu JJMCO B kauecTBe
KPHUONIPOTEKTOPA, B KJIETKAX, KPUOKOHCEPBUPOBAHHBIX € 1,2-
IPONAHIUOJIOM, arperaTbl Kpacurels He OOHapy>KUBAJIHCh.

CormacHO TaHHBIM JUTEPaTyphl U pe3yibTaTraM coOCT-
BEHHBIX HCCIEIOBaHMUN BO3JeHCTBHE KPHO3ANIUTHEIX Be-
1IecTB B Oosiee HU3KKUX KOHIeHTpauusx (MeHee 10%) moxer
INPUBOAUTH K U3MEHEHUSAM B MEXaHM3MaX PEryJsalMu TpaHc-
MeMOpaHHBIX MOTEHIINAIOB KIETKH. B HacTosmem uccneno-
BaHMWHU OBLIO YCTaHOBIICHO, YTO KpPAaTKOBPEMEHHAs HHKYOa-
M. U30JIMPOBAHHBIX I'eNaTOLUTOB B MPUCYTCTBUM 2 U 8%
AMCO c nocneayoomuM OTMBIBAHHEM KPUONPOTEKTOPA HE
BIIMSET Ha MHTOXOHIPHANBHBIN oTeHnuan. OxHaKo, B OTIH-
9qHe OT KOHTPOIS, OBICTPBIH (K 15 MHH 3KCIepHMEHTa) CTH-
Mynupyromui s¢dexr dpermmdpuna (10° M) Ha obpazo-
BaHUE j-arperaToB (FOPMOH-MHIYIHPYEMOE MOBBIIICHUE
WHTEHCHBHOCTH (iryopecueHIny arperatos Ha 30%) B MUTO-
XOHJPHUAX TelaTONUTOB Ha (oHE BO3ACHCTBHSA KPHOIPO-
TEKTOpa He 0OHapy>kuBajcs. TecT Ha 4yBCTBUTEIBHOCTS I10-
TeHLKANA K Peryasinuu GeHmIGpruHOM ObLT TaKXKe UCTIONb-
30BaH JUIS OICHKH BOCCTAHOBICHHWS MHTOXOHIPHATBHOI
(YHKINH B relaTONUTaxX Iocie KproBo3aeiicTeus. OTBET Ha
KPaTKOCPOUHOE FOPMOHAJIbHOE BO3JEHCTBHE TaKXke HE pe-
ructpupoBaics. I[lonydeHHble JaHHbIE YKa3bIBAIOT, 4TO, MO-
BUAMMOMY, ITOCIIE BO3JAECHCTBHS KPUOIPOTEKTOPA M KPHO-
KOHCEpBAaIlMK AT MOTHOTO BOCCTAHOBICHHS KICTOYHBIX
(GYHKIMH U YyBCTBUTEJIFHOCTH K PETYISTOPHBIM BO3AEHCT-
BUSIM HEOOXOAMM OIpeNeNICHHbIH JIar-IepHoz.
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Agonist-induced changes of rat hepatocyte trans-
membrane mitochondrial potential prior to and after the cryo-
exposure were evaluated by fluorescence intensiveness of
JC-1 probe aggregates obtained with single cell microfluo-
rimetry method. The cells were cryopreserved by stepwise
freezing in liquid nitrogen with either 10% DMSO or 10%
1,2-propane diol. It was shown that low-molecular cryo-
protectants in these concentrations did not affect the
mitochondrial potential after short-term incubation with
cells (1 hour) and their following washing. However, after
cryoexposure we observed the decrease of hepatocyte
mitochondrial potential (80 + 6% of the control) if using
DMSO as cryoprotectant, and in the cells cryopreserved
with 1,2-propane diol no dye aggregates were found.

According to the literature data and the results of our
own investigations the effect of cryoprotective substances
in lower concentrations (below 10%) may lead to the chan-
ges in regulation mechanisms of transmembrane cell poten-
tials. This investigation allowed to establish that a short-
term incubation of isolated hepatocytes with 2 and 8%
DMSO with the following removing of cryoprotectant did
not affect the mitochondrial potential. However, in contrast
to the control, a rapid (to the 15™ minute of experiment)
stimulating effect of phenylephrine (10-° M) on the formation
of j-aggregates (hormone-induced increase of aggregate
fluorescence intensiveness by 30%) in hepatocyte mito-
chondria on the background of cryoprotectant exposure
was not found. Test for sensitivity of potential to the
regulation by phenylephrine was also used for assessment
of mitochondrial function restoration in hepatocytes after
cryoexposure. The response to a short-term hormonal effect
was not observed too. The obtained data point that the
occurrence of certain lag period after influence of cryopro-
tectant and cryopreservation is obviously necessary for a
complete restoration of cell functions and their sensitivity
to the regulatory effects.
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