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BBDKHBaEMOCTh 3pUTPOIUTOB B IPOILIECCE 3aMOPaKH-
BaHUSI-O0TOTPEBA B IPUCYTCTBUU KPHOIIPOTEKTOPOB MOXKET
OBITH CBSI3aHA KaK C M3MCHEHHEM XapaKTepa KpUCTaJIH3a-
WU XKUIKOH (a3bl, TaK ¥ C BOZMOKHOCTHIO MOTU(DUKAIIH
CTPYKTYPHBIX CBOWCTB U (DYHKLIMOHAIBHOW aKTHBHOCTH
KOMITOHEHTOB KIICTKH. {7 3pUTPOIUTOB CTPYKTYPHBIH
U (yHKIIMOHAJIBHBIM OTBET Ha BO3ACHCTBUE KPHOIIPOTEKTO-
POB CBsI3aH, MPEKIE BCETo, C peopraHm3alfeil Iia3MaTu-
yeckoil MeMOpaHbl. MexaHu4eckast CTaOMIIbHOCTh PUTPO-
LIMTOB — O/IHA M3 HanOOJIee BaXKHBIX (DYHKLIMOHATIBHBIX XapaK-
TEPUCTHUK, KOTOpAs OIPEACTICTCS CTPYKTYPHBIMH CBOUCT-
BaMH JIMITAHOTO OUCIIOS M COCTOSIHHEM OCJIKOB MeMOpaH-
HO-ITUTOCKEIICTHOTO KOMIUTEKCA.

Lenp qaHHOTO MICCIIEAOBAaHNS — U3YUEHHE BIMSHUS psiia
XUMHYECKUX COCAMHEHUH, 00JIaafoIIX KPHOIIPOTEKTOP-
HBIMH CBOWCTBaMU, Ha YCTOMYHUBOCTE SPUTPOIIMTOB YEIIO-
BeKa IIPU MEXaHUUECKOM CTPEeCcCce; OIICHKAa MO HUIIPYIO-
IICH POJTH SIICKTPOIIUTOB H HOHOB KaJIBIIHSL, IPHCYTCTBYIO-
IIMX BO BHEKJIETOYHOH CpeJie, Ha COCTOSHUE KIETOK B JaH-
HBIX YCIIOBHSX.

MexaHHYeCcKyI0 YyBCTBUTEIIBHOCTH OLIEHUBAJIN IO YPOB-
HIO TEMOJTH3a KJICTOYHBIX CYCIICH3HH B CPeIax, COACPKAIIIX
pasnnunble KoHueHTpanuu NaCl, muneposa, MaHHUTONA,
caxapo3sbl, [191'-1500 u nexcrpana m.m. 40000.

[NoyueHHBIE pe3yBTaThI TOKA3aJIH, YTO ITPH MEXaHUIEC-
KOM CTpecce runeproanyeckue koneHrparyu NaCl u maH-
HUTOJIA AeCTAOMITN3UPOBAIIH KIICTKH, a caxapo3a, IeKCTpaH,
runepon ¥ [ 121 moHmkanm ypoBeHb reMoJIi3a OTHOCUTEIb-
HO KOHTpOJIsL. MakcuMalbHyT0 3¢ (PEeKTUBHOCTD B CTaOMIN3a-
LUK 3PUTPOLUTOB NMPOosBIsLIN runepoi u [0 (5-15%).
YpoBeHb reMoiin3a Bo Bcex cpeziax, He comeprkanux NaCl,
CYIIECTBCHHO BO3PACTAJI II0 OTHOIICHUIO K TEMOJTN3Y B aHa-
JIOTHYHBIX pacTBopax ¢ BkmodeHuem 150 MM NacCl, urto
MOJKET OBITh BBI3BAHO H3MCHCHHEM MEMOpPaHHOTO MOTEH-
uuana. Beenenne Ca?t u OJ/ITA B pactBop I1O1 noBsiiiano
TeMOJIN3 TPAKTUYIECKHU B 2 paza [0 CPABHEHHUIO C HCXOIHBIM
pactBopoM. B rmunepon-conepxkameit cpene A TA BbI3bI-
BaJI CXOAHYIO peaknuio, ogHako Ca®t He OKa3bIBaJl 3HAYH-
Moro BiusHAA. D¢ dext IATA Ha 3pUTPOLUTHI, OYEBUIHO,
CBsI3aH C €ro BIMsHUEM Ha MeMOpaHocBsa3anHbIi Ca®!, uTo
HETaTHUBHO OTpa)kaeTcs Ha CTPYKType MEMOPaHHBIX KOM-
noHeHToB. Biustaue Ca®' B [131- 1 miniieposi-coaepikaiux
pacTBOpax Ha MEXaHHMYECKYIO CTa0MIBHOCTh HPUTPOIIUTOB
MOXET OBITH 00YCIIOBIICHO Pa3ITYHBIM COCTOSTHIEM CHCTEM,
perynupyromux ypoeHb Ca*" B KJI€TKax B MPUCYTCTBHH
JTAHHBIX BEIIICCTB.

TakuMm 06pazoM, KPHOIIPOTEKTOPHBIE COCTUHEHIS MO-
TYT IOBBIIATh MEXaHUUECKYIO YCTOHYMBOCTE 3PUTPOLIUTOB,
YTO YKa3bIBacT HA MX CIIOCOOHOCTD CTAOMIIN3UPOBATH SPUT-
POLIMTHI K Pa3IMYHBIM THIIAM CTPECCOBBIX BO3JCHCTBUI Ha
OCHOBE HEKHX OOIIVX ITPUHIIUITOB MITH HAa BO3MOXKHOCTb TOT'O,
YTO MEXaHHYECKask CTAOMITH3aIHs SIBJISIETCS] COCTABHBIM dJIe-
MEHTOM KPHO3aIIUTHI KJIETOK.
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Survival of erythrocytes during freeze-thawing in the
presence of cryoprotectants can be associated with the
change in the liquid phase crystallization character and with
the possibility of modifying the structural properties and
functional activity of cell components. For erythrocytes a
structural and functional response to the cryoprotectant is
primarily associated with the reorganization of plasma
membrane. Mechanical stability of red blood cells is one of
the most important functional characteristics, which is
determined by structural properties of lipid bilayer and the
state of the proteins of membrane-cytoskeletal complex.

The research aim was to study the effect of a number of
chemical compounds with cryoprotective properties on the
resistance of human erythrocytes to a mechanical stress,
evaluation of a modifying role of electrolytes and calcium
ions present in extracellular environment, on the state of
cells under these conditions.

Mechanical sensitivity was assessed by the level of
cell suspension hemolysis in media containing different
concentrations of NaCl, glycerol, mannitol, sucrose, PEG-
1500 and dextran with 40,000 m.m.

The obtained results showed that during mechanical
stress hypertonic concentrations of NaCl and mannitol
destabilized the cells, and sucrose, dextran, glycerol and
PEG reduced the level of hemolysis compared with the
control. Glycerol and PEG (5-15%) showed a maximum
efficiency in erythrocyte stabilization. Level of hemolysis
in all the media not containing NaCl significantly increased
if compared to hemolysis in similar solutions with the
inclusion of 150 mM NacCl, which may be caused by the
change of membrane potential. Introduction of Ca*" and
EDTA in PEG solution increased the hemolysis twice if
compared to the initial solution. In the glycerol-containing
medium EDTA induced similar reactions, but Ca?* did not
affect significantly. Effect of EDTA on erythrocytes is
obviously related to its effect on membrane-bound Ca*,
which negatively affects the structure of membrane com-
ponents. Effect of Ca?* in PEG and glycerol-containing
solutions on the mechanical stability of red blood cells may
be stipulated by different states of the systems regulating
the level of Ca?* in cells in the presence of these substances.

Thus, cryoprotective compounds can increase the
mechanical stability of erythrocytes indicating their ability
to stabilize the erythrocytes to different types of stress on
the basis of some general principles or to the possibility
that mechanical stabilization is an element of cell cryopro-
tection.
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