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IIpu ObICTpOM 3aMOpa’KUBAaHUU-OTOIPEBE 0OPa3LOB
KIIETOK C BBICOKOW KOHLEHTpaluen (MOrpyKeHHe B KHUIKHHA
a30T U oTorpeB Ha BoAsHOI Oane npu 40°C) 3HAUUTETBHBIN
BKJaJ B IOBPEXJEHHE BHOCHT NMOCTTHIEPTOHUYECKUH
cTpecc, KOTOPOMY IMOABEPraloTCs KJIETKH HAa KOHEUHOH
CTaauH OBICTPOTO OTOTpeBa. B CBA3M ¢ 5TUM BO3HHUKAET
BOIIPOC TIOMCKA MOJXOJOB MOBBIMIEHUST YCTONUYUBOCTH KIle-
TOK K JaHHOMY IIOBpeXAaouieMy (akTopy.

B sputpormrax, OTMBITHIX I1OCIIE 3aMOPayKMBAHUS B Cpe-
Jie C JEKCTPaHOM, BBISBISIOTCS 3HAYHTEIbHBIC M3MEHEHHS
OCMOTHYECKHX CBOWCTB IT0 CPAaBHEHHUIO C HHTAKTHBIMU KIIET-
kamu. HabnrogaeTcst mOBBIIIEHHE OCMOTHYECKOH yCTOWYM-
BOCTH SPUTPOLUTOB B THIIOTOHUYECKON 001aCTH KOHLIEHTPa-
un NaCl (0,09-0,4%), koTopasi yCHIMBAETCs TIPH MOBBIIIIE-
HUM KOHIEHTPALUH JEKCTpaHa B CpPele 3aMOPaKHMBAaHHS OT
5 no 20%. B unteppane konuentpauuu NaCl 0,45-0,9%
OTMEUAETCsl CHUKEHUE OCMOTUYECKOM YCTOHYHMBOCTH IPUT-
POLIMTOB, KOTOpasi HE 3aBUCHUT OT KOHLEHTPALUH JIEKCTpaHa
B cpele 3aMopakuBaHus. KpoMe TOro, BEISBISIETCS 3HAUM-
TEJIbHOE CHIDKCHHE COJICP KaHMs INIyTaTHOHA B KJIETKaxX 1OC-
JIe UX OTMbIBaHUsI OT KPHOKOHCEpBaHTa. BruitoueHue B cpeny
3aMOpakMBaHMs MpPOHUKaouero kpuonporekropa JMCO
B KOHIIEHTpAIH 5% yMEHBIIAET BBIPAKEHHOCTh N3MEHEHHUH
YKa3aHHBIX OCMOTHYECKUX CBOMCTB U NPEJOTBpAILAET MOTe-
pio OGapbepHOl GyHKIMM MeMOpaH Ui ITyTaTHOHA.

Ha ocHOBe MOJYYEHHBIX PE3yNbTAaTOB MOXHO MPEIIO-
JIO)KUTH, 9YTO 00pa30BaHKe TMIIOTOHUYECKOH YCTOHYUBOCTH
3aMOPOKEHHBIX-OTOIPETHIX IPUTPOLUTOB NPHU KOHIEHTpPa-
un NaCl 0,09-0,4% cBsi3aHO ¢ KOHIIGHTPUPOBAHUEM JCKC-
TpaHa IpU 3aMOPAXUBAHUH, TOTIA KaK MOBBIIICHHE OCMO-
THYECKOH XPYIKOCTH SPpUTPOIUTOB IpH KoHIeHTpanun NaCl
0,45-0,9% ompenensercss o0MKUM MOBPEXKIAOIINM BO3ACH-
CTBHEM IIPH 3aMOPaKUBAHUU-OTOTPEBE, BKIIOYAs THIIEPTO-
HUYECKOe W MOCTTUIEPTOHHYECKOe BO3AeHCTBHs. Bkitoue-
Hue B kpuokoHcepBaHT IMCO u nocryruieHue ero B KIeTKU
o0ecrednBaroT MpeAyNpeKICHUEe UX 3HAYUTENbHOW Nerun-
paTtanuu U ociableHue MOBPEXAAONUEro NeHCTBUS KOH-
LHEHTPAIIMOHHOTO TPaJnueHTa JEKCTPaHa M TUIEPTOHHYEC-
KOTO CTpecca MPH OXJIAXKICHUH. B pesyiprare s)pUTpOLUTEL,
3aMOpOXEHHbIE B cpene ¢ aekcrpaHnoMm u JIMCO, no cpas-
HEHUIO CO Cpenioi, copeprkalieil TOJIbKO JEKCTpaH, BISIOTCS
0oJiee yCTOMYMBBIMU K IOCTTUIEPTOHHYECKOMY CTpeccy
IIPU OTOTPEBE M COXPAHSIIOT CBOM OCMOTHYECKHE CBOWCTBA.

NMPOBJIEMbI
KPMOBMOJNIOrUMU
T. 21, 2011, Ne2

212

Rapid freeze-thawing of highly concentrated cell samp-
les (plunging into liquid nitrogen and thawing in water bath
at 40°C) results in cell damage, which is mainly caused by
post-hypertonic stress occured in the cells during final stage
of rapid thawing. In this regard the searching of approaches
to increase the cell resistance to this damaging factor ap-
pears.

Significant changes of osmotic properties if compared
with the intact cells are revealed in erythrocytes washed
after freeze-thawing in the medium with dextran. The increas-
ing of erythrocyte osmotic resistance is observed in hypo-
tonic NaCl concentration (0.09-0.4%) with following rise
after increasing the dextran concentration in freezing me-
dium from 5 to 20%. Within the range of 0.45-0.9% NaCl
concentration the reduction of erythrocyte osmotic resistan-
ce is observed, and no dependence on dextran concentration
in freezing medium is found. Moreover, a significant reduction
of glutathione content in the cells after removing the cryo-
protectant is found. Introduction into freezing medium of
5% penetrating cryoprotectant DMSO decreases the inten-
sity of changes in the mentioned osmotic properties and
prevents the loss of barrier membrane function in respect
of glutathione.

Based on the obtained results we may suggest that for-
mation of hypotonic resistance of frozen-thawed erythrocy-
tes in 0.09-0.4% NaCl concentration range is associated
with dextran concentrating during freezing. Whereas the
increasing of erythrocyte osmotic fragility in 0.45-0.9%
NaCl concentration range is determined by total damaging
effect during freeze-thawing, including hypertonic and post-
hypertonic effects. Introduction of DMSO into cryopreser-
vative and its entering into the cells provides the prevention
of their significant dehydration and weakening of damaging
effect of concentration gradient of dextran and hypertonic
stress during cooling. Finally, the erythrocytes frozen in
the medium with dextran are more resistant to post-hyper-
tonic stress during thawing and preserve their osmotic
properties.
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