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W3MeHeHne KOHIEHTpaNuu BHYTpuKiIeTounoro Ca?*
WTpaeT BaXHYIO POJIb B PETYIALUN CTPYKTYPHO-(QYHKIIHO-
HAJIBHOTO COCTOSTHHSI Pa3IMYHBIX CyOKIETOYHBIX cucTeM. B
sputponuTtax 4demoBeka Ca’’-ATPa3a sBiseTcsi eMUHCTBEH-
HOUM CTPYKTYpOH, ocymiecTristoriei Tpancnopt Ca’" mpoTus
rpajgneHTa KoHUeHTpauuu. [lockonpKy mpu KpuOKOHCEp-
BUPOBAHUU J3PUTPOIUTOB UYelOoBeKa Hamboliee 4acTo
UCIIOJB3YETCs TIULEPOa, TO U3YyUEHUE €ro BIHMAHHUA Ha
CTPYKTYpy IIa3MaTH4yeckoil MeMOpaHbl U (GyHKLHO-
HalbHYI0 akTHBHOCTH Ca?’-ATPa3sl HEOOXOAUMO IS
[TOHMMaHU MEXaHU3MOB CTa0MIIN3AIlUH KIIETOK K JIeHCTBUIO
CTPECCOBBIX (AKTOPOB.

Ienp nanHoi pabOTHl — M3ydeHHUE BIMSHUS IIMLEPOIa
Ha KaTalUTHYeCKyl akTuBHOCTh Ca’’-Hacoca W acum-
MeTpu4HOe pacnpeneneuune dpocharugmicepuna (OC) B
MeMOpaHax 3PUTPOLUTOB UYEJIOBEKa.

YcTaHOBIEHO, YTO YBEJIHMYEHHUE COAECPKAHUA KPUO-
NIPOTEKTOpPa B Cpelle BBI3BIBAET KOHLEHTPAIMOHHO-
3aBucuMoe u3MeHenune aktuBHoctu Ca*-ATPasel. Ilpu
UCTIOJIb30BAHUM PA3IUYHBIX MOJIEIBHBIX CUCTEM (CallOHHH-
nepMeaOHIIN3UPOBAHHBIX KIETOK U O€NbIX TeHel) OblIn
BBISIBJICHBl OCOOCHHOCTH MOOU(PUKAIUH TIHIEPOJIOM
Katanutudeckoil aktuBHocTH Ca’’-Hacoca, CBS3aHHBIC C
y4acTHEM PeryasiTOpPHBIX YHIOT€HHBIX MOIYJISATOpOB. B
6enbix TeHsax Ca?’-ATPa3Has akTMBHOCTH TOCTEINEHHO
CHIDKAeTCS IPH YBEIMYEHUH KOHLEHTPAaluu Iuiepoia. B
CaloOHUH-TIepMeadIN3HPOBAHHBIX KIETKAaX H3MEHEHUE
aktuBHOCTH Ca?’-Hacoca B MPHUCYTCTBUU KPHOMPOTEKTOPA
uMeeT Oua3HbBI XapakTep ¢ MAKCUMyMOM aKTUBHOCTHU
mpu 10%-m runepone. [TpuMeHeHre UHTHOUTOpa KaJbMO-
JyTUH-3aBUCUMBIX peaknuid R24571 mo3Bonuiio yCTaHOBHTb,
410 akTUBaIMs runeponoM Ca’’-ATPa3bl BO3MOXKHA TOJIBKO
IpU y4yacTHHM KalbMoAyiduHa. B obeux MmMomensx mpu
HCIIOJIb30BAHUU KPHUOMPOTEKTOPHBIX KOHIEHTPaLUN
DIMIEpoa OTMEUEHO CHIKeHne aktuBHOcTH Ca®’-Hacoca
Ha 20-30% 1o cpaBHEHMIO C KOHTPOJIEM, YTO IPHUBOAUT K
HOBBILICHUIO YPOBHs BHyTpuKiIeTOo4HOro Ca’* u MOXer
BBI3BATh HETaTHBHBIC ITOCTIEICTBUS. AKTHBAIIS CKPAIMOJIA3bI
pu TmoBBIIEHUH conaepxanus Ca’" paspymraer acum-
METPHIO IIJJa3MaTHYeCKOW MEMOpaHbI U BeleT K JKCTep-
Hanuzanuu OC. Bo3geiicTBue rimuneposnaa Ha mepepac-
npenenenne @C B MmemOpaHe, OIIEHEHHOE IO CBS3BIBAHUIO
anHekcuHa V-FITC c spurponuTamu, mokasajno, 4TO
JOCTAaTOYHO MPOJOJKHUTENbHBIH KOHTAKT KJIETOK C KPHO-
NPOTEKTOPOM HE€ OKa3blBaeT 3aMETHOTO BIMAHHUS Ha
skcrioHupoBanne OC Ha BHENIHIOIO MOBEPXHOCTH MEMO-
paubl. CiienoBaTenbHo, yBenunuenne yposus Ca’', BbI3-
BaHHOE MHrHOMpoBaHueM akTuBHOcTH Ca**-ATPa3bl mox
BIMSHUEM IJIMLEPOJIa, HE OKa3bIBA€T HETaTHMBHOTO BIIMSHUS
Ha CTPYKTYpPY JUIHJIHOTO OUCIIOS.

Takum 00pa3oM, TIHIEPOT MOXKET OKa3bIBaTh KPHO-
IPOTEKTOPHOE JEHCTBUE HE TOJBKO BCIEACTBUE M3MEHEHUS
CBOWCTB pacTBOpa, HO M €ro crnocoOHOCTH MoIupuIU-
poOBaTh OMOXMMHYECKHE TPOLECCHl B KIETKE, CIIOCOOCTBYS
MX CTaOMIIN3aIlUN B CTPECCOBBIX YCIOBHSIX.
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Change in concentration of intracellular Ca?" plays an
important role in regulating structural and functional state
of different subcellular systems. In human erythrocytes
Ca?*-ATPase is the only structure, realising Ca?" transport
against concentration gradient. Since glycerol is the most
applied in cryopreservation of human erythrocytes,
studying its effect on plasmatic membrane structure and
Ca*-ATPase functional activity is necessary for under-
standing mechanisms of cell stabilisation to stress factors.

This research was aimed to study glycerol effect on
Ca?-pump catalytic activity and asymmetric distribution of
phosphatidyl serine (PS) in human erythrocyte membranes.

The augmentation of cryoprotectant content in the
medium was established to cause a concentration-
dependent change in Ca?*'-ATPase activity. When using
different model systems (saponin-permeabilised cells and
white ghosts) there were revealed the peculiarities of Ca**-
pump catalytic activity modification with glycerol,
associated to the participation of regulatory endogenous
modulators. In white ghosts the Ca*-ATPase activity
gradually reduces with augmenting glycerol concentration.
In saponin-permeabilised cells a change in Ca?"-pump
activity at cryoprotectant presence is of biphase character
with the maximum activity under 10% glycerol. The applying
of inhibitor of calmodulin-dependent reactions R24571
enables to establish that Ca*-ATPase activation with
glycerol was possible only with calmodulin participation. A
decrease in Ca?*-pump activity by 20-30% in comparison
with the control was noted in both models when using
cryoprotective concentrations of glycerol, that inevitably
increased the level of intracellular Ca** and could cause
negative consequences. Scremblase activation under Ca*
increase destroys plasmatic membrane asymmetry and
results in PS externalisation. Glycerol effect on PS
redistribution in a membrane, assessed by annexin V-FITC
binding with erythrocytes demonstrated that quite a long
cell contact with cryoprotectant did not significantly affect
PS exposure onto external membrane surface. Consequently,
Ca?" level augmentation, caused by inhibition of Ca*'-
ATPase activity under glycerol effect does not negatively
affect the structure of lipid bilayer.

Thus, glycerol can cause a cryoprotective effect not
only due to a change in solution properties, but its capability
to modify biochemical processes in cell, by contributing
their stabilisation under stress conditions.
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