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IIpoBeieHO KOMILJIEKCHOE UCCIIE0BaHNE KPUOIIPOTEKTOPHBIX
1 (PU3MKO-XMMUUYECKUX CBOICTB KOMIIO3UIIMOHHBIX CPEI Ha OCHOBE
OKCHATHIIMPOBAHHOTO MeTHIIeIuI0306Ba (OOMLI). B xauecTe
KPHO3aIUTHBIX cpef ucnoab3oBanu 20 u 30% OOMII, mpuro-
ToBneHHble Ha 50 u 150 MM pactBopax NaCl, 20% ODMI] — na
100 MM NaCl ¢ no6asnennem 90 MM caxapo3sl, 20% ODOMII —
Ha 50 MM NaCl ¢ 200 MM rroko30it, 20% OOMIL] — Ha 50 MM
NaCl ¢ 200 MM marHUTOM. KpHOTIPOTEKTOPHBIE CBOWCTBA CpEJl
OLIGHMBAJHCh MO KOMILJICKCY MOKa3aTelel, XapaKTepu3yIoInX
COXPAHHOCTB IPUTPOLIUTOB: TEMOJIN3Y, OCMOTHYECKOW XPYIKOCTH,
BHYTPUKJIETOYHOMY COJICP KaHHIO Kaus 1 HaTpust. Onpenensiy
(PM3UKO-XMMIYECKHE CBOMCTBA CPeJl: OCMOTHIHOCTh, HOHHYIO CHILY,
JMHAMHYECKYIO BSI3KOCTh, HOBEPXHOCTHOE HATSDKEHHE, INIOTHOCTb,
TEMIIepaTypy 3aMep3aHusl.

YCTaHOBICHO, YTO COXPAHHOCTh KPHOKOHCEPBHPOBAHHBIX
SPUTPOIUTOB 3aBUCHT OT COCTaBa KPHO3ALIUTHBIX CPeA U UX (H-
3MKO-XMMHYECKUX CBOICTB. BBeieHNE yIIIeBOIOB B KPHO3AIIUTHbIC
cpenbl Ha ocHoBe 20% ODOMII npuBOIUT K MOBBIIICHUIO TTOKA-
3aTeliel INIOTHOCTH, BI3KOCTH, TIOBEPXHOCTHOTO HATSKCHHUSI OTHO-
CUTENFHO MOKa3aTesei, MOTy4YeHHBIX 11t cpensl ¢ 20% ODMIL]
Ha 50 MM NaCl. [Ipu 3ToM TeMmIepaTypa 3aMep3aHusi Cpel
mensercs ot —2,80 1o —4,30°C. B npucyTcTBUH YINIEBOIOB IIPH
ucronp3oBanuu cpen ¢ 20%-it konnentpanueit OOML] Ha6-
mofiaeTcsl HauboJee BBICOKAS COXPAHHOCTh SPUTPOILHUTOB IO
[0Ka3aTesIM OCMOTHYECKOW XPYIKOCTH BHYTPUKICTOUHOMY
COZCPIKAHUIO KaJMsl U HATPUSl U COCTABIsIET B cpenHeM 85%.
C yBemmuenueM konnenTtparuu OOMII ¢ 20 no 30% B mpucyTcT-
Buu 150 MM NaCl Ha oHE MOBBIIEHUS BSI3KOCTH, ITIOTHOCTH
Y MOHMKEHHsI TEMIIepaTypbl 3aMep3aHus cpelbl HabomaeTcs
YMEHBIICHUE BEJIMYMHBI TOBEPXHOCTHOTO HAaTsDKeHHs. CHIKEHHE
MIOBEPXHOCTHOTO HATSDKCHUSI MOXKET IMIPUBOJUTH K MEHEE BBIpa-
KEHHOMY KOHTAKTy CpPeJIbl C KIIETKaMH H, KaK CIIC/ICTBUE, YMEHb-
HICHUIO ee Kpro3anuTHoro aericteus. Ha ¢poue 1-1,5%-ro remo-
JIM3a SPUTPOLUTOB mociie 3amopaxkuBanusi ¢ 30% OOMI] Ha
150 MM NaCl otmeyaroTcst caMble BEICOKHE 3HAYSHHSI OCMOTHYEC-
KO XpYTIKOCTH, B cpeHeM 45%. DpUTPOIHUTHI HOCIIE 3aMOpPakKu-
BaHMsI C KPUO3ALIMTHBIMU CpeiaMu Ha 0CHOBE 20% KOHLICHTpaK
OODMILII B 1,5-2 pa3za 6osee yCTOHYUBBI K OCMOTHYECKOMY ILLIOKY,
4YeM KIIeTKH rocie 3amopaxuBaHus ¢ 30%-# KOHIEHTpanuen
OOMLL. ITpu 5TOM CHIKEHHUE COMIEPKAHMS CON HIDKE (DH3HUOJIOTH-
yeckoro ypoBHs B cpenax ¢ 20 u 30% OSMII noeeliaer kpuo-
YCTOWYHBOCTh SPUTPOLIMTOB, YTO MOXKET OBITH 00YCIIOBIICHO TO-
HUYHOCTBIO U HOHHOH CHJIOH HCTIONB3YEeMBIX KPHO3AIUTHBIX CPel.

BrisiBIeHO MHOTO(AKTOpPHOE BIMSHUE HCCIETOBAHHBIX
(M3UKO-XMMHYECKUX CBOMCTB KPHO3AIIUTHBIX CPeJ] Ha CTPYKTYP-
HO-(QYHKIMOHAJILHOE COCTOSIHUE dPUTPOLUTOB 0 M IOCIe
3amopakuBaHus. [Ipu pa3paboTke KOMIIO3UIIMOHHBIX KPHO3a-
IIUTHBIX CPeJ HEOOXOAMMO YYHTHIBATh KOHIICHTPALHOHHOE
COOTHOIIICHHE KOMIIOHEHTOB CPE/ibI (3JEKTPOIUT/HEATEKTPOIUT)
U UX (QU3NKO-XUMHUYECKHE CBOcTBa. [IpUCYTCTBHE YIIEBOIOB
B KOMIIO3WIMOHHBIX CPEAax B ONpPEEeNICHHBIX COOTHOMICHHUSIX
¢ NaCl noseimaer 3 QpeKTUBHOCTE KPUOKOHCEPBUPOBAHUS
IPUTPOLUTOB.
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Investigation of cryoprotective and physicochemical pro-
perties of compositional media at the base of oxyethylated methyl
cellosolve (OEMC) has been performed. As the cryoprotective
media we used 20 and 30% OEMC prepared on the base of 50
and 150 mM solutions of NaCl, 20% OEMC on 100 mM NacCl
supplemented with 90 mM sucrose, 20% OEMC on 50 mM
NaCl with 200 mM glucose, 20% OEMC on 50 mM NaCl with
200 mM mannitol. Cryoprotective properties of the media were
evaluated by the complex of indices characterizing erythrocyte
survival: hemolysis, osmotic fragility, intracellular content of
potassium and sodium. We determined physicochemical proper-
ties of the media: osmotical density, ionic strength, viscosity,
surface strain, density, freezing temperature.

We have established that cryopreserved erythrocyte survival
depends on the content of cryoprotective media and their physico-
chemical properties. Introduction of carbohydrates in cryoprotec-
tive media based on 20% OEMC induces increasing the indices of
density, viscosity, surface strain in relation to the indices obtained
for medium based on 20% OEMC with 50 mM NaCl. Moreover
freezing temperature of the media changes from —2.80°C down to
—4.30°C. In the presence of carbohydrates using the media with
20% OEMC we observed the highest erythrocyte survival by the
indices of osmotic fragility and intracellular content of potassium
and sodium and it made 85% at average. Increasing OEMC con-
centration from 20 up to 30% in the presence of 150 mM NaCl
on the background of increasing viscosity, density and decreasing
freezing temperature of the medium we noted decreasing surface
strain. Decreasing surface strain may lead to less expressed contact
of the medium with cells and consequently decrease of their
cryoprotective effect. The highest indices of osmotic fragility
(45% in average) are noted on the background of 1-1.5%
erythrocyte hemolysis after freezing with 30% OEMC with
150 mM NaCl. Erythrocytes after freezing with cryoprotective
media based on 20% OEMC are by half or twice more resistant to
the osmotic shock than the cells after freezing with 30% OEMC.
Furthermore the decrease of saline content lower than physiological
level in media with 20 and 30% OEMC increases erythrocyte
cryoresistance that may be stipulated by tonicity and ionic
strength of the used cryoprotective media.

We revealed multi-factor effect of the studied physicochemical
properties of cryoprotecive media on structure-functional state
of erythrocytes prior to and after freezing. When developing the
compositional cryoprotective media one should consider the
concentration ratio of media components (electrolyte/non-electro-
lyte) and their physicochemical properties. The presence of carbo-
hydrates in compositional media in certain ratios with NaCl rises
the efficiency of erythrocyte cryopreservation.
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