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B Mertomax KpHOKOHCEPBHPOBAaHHS SPUTPOIUTOB HC-
MOJB3YIOTCS MPOHUKAIONINE KPUOTIPOTEKTOPHI (IIHLIEPHH,
1,2-ipontarmon) B KoHLeHTparwn 20—40% niu monuMepHsIe
HenpoHHKato1ue kpuornporekTops! (II91-1500, nexcrpan)
B KoHUeHTpauusx 20-30%. IIlpumeHeHrne MpOHUKAIOIINX
KPHUOTIPOTEKTOPOB B BBICOKOI KOHIICHTPAIMH TPEOYET OTMBbI-
BaHMS 3PUTPOLUTOB FHIIEpTOHNYECKUMH pacTBopamu NaCl
JUISL IPEAYNPEXICHNS Pa3BUTHS TOCTTUIEPTOHUYECKOTO
reMosu3a. 3aMopaknuBaHHUE KIICTOK C TIOJIMMEPaMH ITPHUBO-
JIUT K TOBPEKACHHIO MEMOPaH B OCHOBHOM H3-32 TUIIEPTO-
HUYECKOTO CTpeCcCa, KOTOPBIM TAKKe SIBIISIETCS IPUUUHOM
Pa3BUTHS HOCTTUIIEPTOHNYECKOTO TeMOJIN3a IIPH OTOTPEBE
1 OTMBIBaHUM KpHOKOHCepBaHTa. Llenbio ncciepoBanus
Obl1a pa3paboTKa cocTaBa cpejl, KOTopble OyayT oOecneun-
BaTh COXPAaHEHHE OCMOTHYECKHIX CBOICTB SpPUTPOIUTOB IIPH
3aMOpaKUBAHUU-OTOTPEBE U YIIPOILATh MX OTMBIBAHUE OT
KPHOKOHCEPBAHTA ITOCIIE PAa3MOPAXKUBAHHS.

YCTaHOBIIEHO, YTO B YCJIOBHUSAX OBICTPOTO 3aMOPaXH-
BaHUs-0TOTpeBa B xxukoM azore (—196°C) B cpene, conep-
xKarei monmdTiiIeHITHKoNb (10%) wim nexctpan (15%),
a TaKXKe B ©300CMOTHYECKOM caXxapo30-COJICBOH CPEIE BBISIB-
nsieTcst OoJbIIast CTeNeHb HOBPEXKACHHUS 3PUTPOLIUTOB IIPH
3aMOpaKUBaHMU C BBICOKUM reMaTtokputoM (40%) o cpas-
HEHHIO ¢ HU3KUM rematokputoM (0,8%). [lanuslii addexr
Ha3bIBaeTcs 3Q(PEKTOM «yIMaKOBKHM», KOTOPBIN B YCIOBHUIX
OBICTPOTO 3aMOPAXKUBAHUI-OTOIPEBA OMPEIENACTCS MPH-
POCTOM MOCTTUIIEPTOHUYECKOTO CTpecca IPH OTOrpeRBe.

BxitioueHue B cpeay ¢ moJimMepaMy JTUMETHICYIb(OK-
cuna (JIMCO) B korueHTparwu 15% wim B ©300cMOTHIEC-
KYyIO caXxapo30-COJICBYIO Cpely TPOHUKAIOIINX KPHOIIPOTEK-
TopoB (TnunepuH, 1,2-nponanaunon, JIMCO unu riiroxo3a)
B KOHIIEHTpaImu 5% ycTpanseT 3 QeKT «yIakoBKm» U COOT-
BETCTBEHHO 0CJIa0JIsIeT OCTTUIIEPTOHUYECKUIH CTpecc. DpHT-
POLIUTHI, OTMBITHIE TIOCIIE 3aMOPAKUBAHHSI H30TOHUYECKUM
pactBopoM NaCl, coxpaHsIoT HOpMaIbHbIE OCMOTHYECKHE
1 MOP(]OJIOTHYECKHE TOKA3aTEIH.

[Moxy4eHHbIe pe3ynbTaThl MO3BOJISIOT MPEIIONOXKHTD,
YTO yKa3aHHbIH 3 QEKT MpH 3aMOpaKUBAHUH SPUTPOLIUTOB
C HENPOHHUKAIOUINMH KPHOIPOTEKTOPAMHU OIpPEeNIIeTCs
BKJI/I0M MX KOHLIEHTPHPOBAHHMS B OOIIIH TUITEPTOHIMYECKIH
IpaJiieHT Ha KJIETOYHBIX MEMOpaHax IpH OXJIAKACHUN. DTO
SIBJISIETCS] O/THMM U3 YCJIOBHH MOBBIILICHHS 4y BCTBUTEILHOCTH
KJIETOK K ITOCTTUIEPTOHUIECKOMY CTPECCy IPH OTOTPERE.
Yerpanenne nanHoro 3¢ ekra B KOMOMHUPOBAHHBIX Cpeiax
C HEINPOHMKAIOMIMMH U IPOHHUKAIOIIMMH KPHOIIPOTEK-
TOpaMH MPOUCXOIUT K3-3a OCHAONCHHUS NeruApaTayuy
1 AEHCTBHSI THIIEPTOHMYECKOTO CTpecca Ha KIETKHU MPH OX-
JIaKACHUHN BCJICACTBHE MOCTYIICHNS B HUX IPOHHUKAIOIINX
KPHOIPOTEKTOPOB, YTO SBISIETCS YCIOBHEM COXPaHEHUS
YCTOHYMBOCTH 3PUTPOLIMTOB K MOCTTUIIEPTOHUYECKOMY
CTpeccy IpHU OTOTpeBe M OTMBIBAHMH KPHOKOHCEPBAHTA.
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Penetrating cryoprotectants (glycerol, 1,2-propanediol)
in a concentration of 20—40% or polymer non-penetrating
cryoprotectants (PEG-1500, dextran) in a concentration of
20-30% are used in the protocols of erythrocyte cryopreser-
vation. The use of penetrating cryoprotectants in a high
concentration requires the washing of erythrocytes with
hypertonic NaCl solutions to prevent the development of
posthypertonic hemolysis. Freezing of cells with polymers
leads to the damage of membranes mainly due to hypertonic
stress, which is also a cause of posthypertonic hemolysis
development during thawing and washing-out the cryopre-
servative. The research aim was to develop a composition
of the media which will ensure the preservation of the eryth-
rocytes osmotic properties during freeze-thawing and simp-
lify their washing from cryopreservative after thawing.

We have found that a high degree of erythrocyte damage
during freeze-thawing with a high hematocrit (40%) com-
pared with low hematocrit (0.8%) is revealed after rapid
freeze-thawing in liquid nitrogen (—196°C) in the medium
containing polyethylene glycol (10%) or dextran (15%) as
well as in isoosmotic sucrose-saline medium. This is called
‘packing’ effect, which during rapid freeze-thawing cause
the growth of posthypertonic stress during thawing.

Inclusion of dimethyl sulfoxide (DMSO) in 15% con-
centration into the medium with the polymers or penetrating
cryoprotectants (glycerol, 1,2-propanediol, DMSO or glu-
cose) in 5% concentration into isoosmotic sucrose-saline
medium eliminates the effect of ‘packing’ and therefore
reduces posthypertonic stress. Erythrocytes washed after
freezing with isotonic NaCl solution preserve normal osmo-
tic and morphological indices.

The obtained results allow suggesting that mentioned
effect during freezing of erythrocytes with non-penetrative
cryoprotectants is determined by the contribution of their
concentrating into a total hypertonic gradient on the cell
membranes during cooling. This is one of the conditions to
increase the sensitivity of cells to posthypertonic stress
during thawing. Eliminating this effect in the combined media
with non-penetrating and penetrating cryoprotectants oc-
curs due to the weakening of dehydration and effect of hy-
pertonic stress on the cells during cooling due to entering
the penetrating cryoprotectants into them, which is a con-
dition for maintaining the resistance of erythrocytes to post-
hypertonic stress during thawing and washing the cryo-
preservative.
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