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Vi3mMeHeHHe KOHILEHTpalun noHoB Ca?’ B KIIeTKax mpH
CTPECCOBBIX CUTYyaLUsIX MOXET UMETh pellaollee 3HaueHue
JUIs X BBDKMBaHUA. B apurponurax uenoeka Ca®-ATPa3a
SIBIISIETCS] €IUHCTBEHHBIM MEXAHU3MOM pEryssLud BHYTpU-
kietognoro Ca’". B mpoiiecce MOATOTOBKH KJIETOK K
HU3KOTEMIEPATYPHOMY XPAaHEHHUIO PE3KO H3MEHSIOTCS
¢bu3uKo-XUMHUIECKHe CBOHCTBA cpensl. [losTomy meneco-
o0pasHo uccienoBaTh MoaudHUKanuo akTuBHOCTH Ca®'-
ATPa3bl B rUNEPTOHUYECKUX YCIOBUAX (C MCHONB30BAHUEM
pactBopoB [120-1500, caxapo3st u KCl) npu paznudsbIx
TeMineparypax. Jas 5Toro OpUMEHsUIM MOZENb PEKOHCT-
PYHPOBAaHHBIX 3PHTPOLUTOB, KOTOpask 0TOOpaxaeT IeHCTBUe
JAHHBIX BEIECTB Ha (YHKIUIO (GepMeHTa.

ITpu HOpMoOTepMuu (37°C) I1D0-1500 BbI3bIBaeT MH-
rubupoBanue Ca?’-Hacoca B KJIETKax, 4TO CBS3aHO C
KOMIUTEKCHBIM JCHCTBHEM 3TOTO OCMOJIUTA Ha MeMOpaHHBIE
CTPYKTYpBl M MakpoMojeKkynsl. [IpeanonoxurenbHo,
obpasyercss “MaHTHS” BOKPYT KJIETKH, COCTOSLIAs M3
Monekyn I190, 1 u3MeHsroTCcs CBOICTBA BOAIBI B €€ Ipe/ieNax.
Kpome Toro, BO3MOKHO BCTpaUBaHUE IOIMMEPA B CTPYK-
TYpY JMIIUAHOTO OHCIIOSI, 4YTO MOXKET BBI3BaTh 3HAUUTEIbHbIC
U3MCHEHHs B MexaHm3Me (QyHKuuoHnpopanus Ca?-ATPa3bl
1oJ, Bo3/eficTBUEM JaHHOIO coenuHeHus. Caxapo3a BiuseT
Ha (epMEHT KOHIICHTPAIlMOHHO-3aBUCHUMBIM 00pa3oM — B
nuanasone 100-300 MM oHa oka3blBae€T CTUMYIUPYIOIIUN
3¢ deKT Ha KaTaIUTHYECKyl0 aKTUBHOCTH (epMeHTa, a mpu
HapacTaHWU KOHIeHTpauuu akTUBHOCTH Ca’'-ATPa3zb
CHIDKaeTcs. JTOT 3P (PEeKT MOXeT OBITH CBS3aH C MOIH-
¢dukarueil CBOWCTB MeMOPaHHOTO MUKPOOKpYkeHus CaZ*-
Hacoca M M3MEHEHHEM IOABUIKHOCTH MOJIEKY]I BOABI B
pacTBOpe, YTO, O-BHANMOMY, BIHUSICT HA CTAOMIBHOCTD (MIIH
HECTaOHMIBHOCTH) OTAETbHBIX KOH(QOPMAIIMOHHEIX COC-
TOSHUM (epMeHTa U, B KOHEUHOM HTOIe, — Ha KOHCTAHTHI
CKOpPOCTEH OTAEIBHBIX peaKIUil KaTaJUTU4YECKOro IUKJIA.
Bosneiicteue KC1 kak 3J1€KTPOJIUTHOTO COCIHHCHUS
NpUHLIUNHANBHO oTiaudaeTcs oT I130-1500 u caxapossl.
l'uneproHuueckue pacTBOPHl YMEPEHHO BBHICOKHX KOHIIEHT-
pauwmii snekrpoaura aktuBupyoT Ca’-ATPa3sy minaszma-
THYECKUX MEMOpPaH 3pUTPOLUTOB. BO3MOXKHO MEXaHU3M
3TOr0 (peHOMEeHa OOYCIIOBIECH AEHCTBHEM HOHHOM CHIIBI
PacTBOpOB Ha BHYTPUIOMEHHBIE BO3AECHCTBHS B MOJIEKYJeE
dbepMeHTa U BO3MYILICHUEM CTPYKTYPHl JUNUIHOH (a3bl
MeMOpaH IpuU NOBBHILIEHUH KOHLEeHTpauuu coneil. Ilpu
runorepmun (5°C) Ca**-ATPa3a HeuyBCTBUTEIbHA K
s dexTaM TUNepPTOHUIECKUX PACTBOPOB, IIOCKOIBKY €€
aKTHBHOCTh IIPU 3TOM TeMmIepaType CHUXKEHa.

ITomyueHHBIE pe3yNbTaThl IO3BOJSAIOT 3aKIIOUUTh, YTO
aktuBHOCTh Ca?'-ATPa3bl 9pUTPOLUTOB MPH HOPMOTEPMHUHU
MOXKET KOHTPOJUPOBATHCS U3MEHEHHEM XHUMHUYECKOTO
cocTaBa Cpelsl, a MPU THIOTEPMUU (PEPMEHT CTAaHOBUTCS
HEBOCIIPUUMYUBBIM K 3TUM H3MECHEHUSM.
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Change in Ca*" ion concentration in cells under stress
may be of decisive value for their survival. In human erythro-
cytes Ca?"-ATPase is the only mechanism responsible for
regulation of intracellular Ca?*. When preparing cells to low
temperature storage there is an abrupt alteration in physical
and chemical properties of a medium. Therefore it is
expedient to study the modification of Ca**-ATPase activity
under hypertonic conditions (using the solutions of PEO-1500,
sucrose and KCI) under different temperatures. For this aim
there was used the model of reconstituted erythrocytes,
completely reflecting the action of physical factors on
enzyme function.

At normothermia (37°C) PEO-1500 inhibits Ca?-pump
in cells, that related to complex effect of this osmolyte on
membrane structures and macromolecules. Probably there
is formed a kind of “mantle”, consisting of PEO molecules
around a cell and water properties change within its limits.
In addition, there is possible building-in of polymer into
structure of lipid bilayer, that may cause significant changes
in functioning mechanism of Ca*-ATPase under the effect
of this compound. Sucrose affects enzyme in a con-
centration-dependent way, within the range of 100-300 mM
it renders stimulating effect on catalytic activity of enzyme
and during ascending of concentration the Ca*-ATPase
activity decreases.

This effect may be related to modification of properties
of membrane microenvironment of Ca?*-pump and with the
change in mobility of water molecules in solution that
probably affects the stability (or instability) of certain
conformational states of enzyme and finally does the
constants of rates of separate reactions of catalytic cycle.
KCI effect as electrolyte compound differs strongly from
PEO-1500 and sucrose. Hypertonic solutions of moderately
high concentrations of electrolyte activate Ca?*-ATPase of
erythrocyte plasma membranes. Mechanism of this
phenomenon is likely stipulated by the influence of solution
ionic strength on intra-domain effects in enzyme molecule
and structure excitation of membrane lipid phase at a rise in
salt concentrations. During hypothermia (5°C) Ca**-ATPase
is not sensitive to the effects of hypertonic solutions, since
its activity at this temperature is reduced.

Obtained results enable the concluding that activity of
erythrocyte Ca®-ATPase at normothermia may be controlled
by the change in chemical composition of the medium and
during hypothermia enzyme becomes insusceptible to these
alterations.
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