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l'uneproHnueckuii cTpecc sABIAETCS OJHUM U3 OCHOBHBIX
(aKTOPOB KPHOTIOBpEKACHNUS. M3ydeHne BINSHNS Ha KIIETKH
Takux (paKTOpOB, KaK OCMOJISIPHOCTH CpEIbI, HOHHAS CHIIA,
temneparypa u pH, uMeer BakHOe 3HAYEHME IS MOBBI-
meHus 3GGEeKTUBHOCTU CYLIECTBYIOIUX METOMOB KPHO-
KOHCEPBHUPOBAHHUS.

Llens naHHOHM pabOTHI — HCCIEJOBAHNE TyBCTBHTEIH-
HOCTH PUTPOLUTOB K THIEPTOHUYECKOMY KPUOTEMONIU3Y
B 3aBUCHMOCTH 0T pH cpenpl nHKyOaruu.

B pabote ncmons30Bay 3pUTPONUTH JOHOPCKOI KPOBH,
koTopble oTMbIBanu pactBopom 0,15 M NaCl (pH 7,4).
PactBops!l roroBunu Ha ¢ocdarnom Oydepe.

Ha mepBoM 3Tame »pUTPOLUTH MHKYOUpOBalM B
teuenne 10 MuH B cpemax, comepxkamux ot 0,15 mo 1,5 M
NaCl ¢ pH 5,5; 7,4; 9,0. Ha BTOpOM 3Tare 3pUTPOIUTHI
neperocuiy Ha 10 muH B pactBop 4 M NaCl ¢ ykazaHHBIMU
3HadeHusiMu pH. Ilpu nmepeHoce KiIeTOK HMCIOJIb30BAIU
INPUHIUI [IEPEKPECTHOr0 U3MeHeHHs 3HaueHusd pH, T.e.
3HaueHus pH n3MeHsAIM Ha BceX 3Tanax MHKYOaluM KIETOK.
Taxoke BappUpoBaIuCh TeMueparypHble pexxumst 37-0, 0-0,
37-37°C.

B pesynbraTe HcclenoBaHUI MONy4YEHBI ClELyOLINE
pE3YNbTaThI.

ITpu BappupoBaHuu 3HaueHui pH Ha mepBoMm dTame (Ha
BTOPOM HdTamne 3HaueHue pH mocTosHHOE) HaOII0AaloTCs
3HAUUTENbHBIE U3MEHEHHS COXPAaHHOCTHU KIETOK B PacTBOPE
4M NacCl, na BTOpoM dTare (Ha mepBoM dTare 3HadeHne pH
IOCTOSIHHOE) — He3HauuTelbHble. Ha OCHOBaHMM MOJNY-
YEHHBIX PE3YJIbTATOB MOXHO CIeNaTh BBIBOJ, YTO MCXOIHBIN
9Tall JerupaTaluy KJIETOK ABJSIETCs Hanubolee BaKHbIM IIPH
KOHTPOJIE CTENEHH yCTOIMYMBOCTH KJIETOK K TUIIEPTOHMYECKOMY
cTpeccy.

Bo Bcex BapuaHTax IepeHoca oTMeuaeTcsi Oojee
BBICOKAs YCTOHUUBOCTb SPUTPOLUTOB K IMIEPTOHUIECKOMY
moky B pactBope 4 M NaCl, nHKyOupyeMbIX Ha IIepBOM
stane B pactBopax NaCl ¢ pH 5,5 u 7,4. Bo3aMmoxHO, 3TO
CBSI3aHO C TeM, 4To OoJsee kuciioe 3HaueHue pH 5,5 BbI3bIBaeT
yBeIU4YeHHe 00beMa KIIETOK, a €ro LIeJIOYHOE 3HAuCHUE
IPUBOJUT K yMCHBIICHHIO 00BEMa 3PHUTPOIHUTOB, UTO
yCUJIUBAeT JefiCTBHE THIEPTOHHUECKOIO CTpecca U CIABUT
TemInepaTypbl. [lepeHoc KJIeToK, MpeaBapUTeNnbHO MHKYOH-
pPOBaHHBIX B pacTBopax co 3HaueHueM pH 9,0, BbI3bIBaeT
Oolee BBICOKHE 3HAUCHHUS IeMONu3a. BeposTHO, mpH TakoM
3HaueHUu pH CHHUXKaeTcs MOBEPXHOCTHOE HATSXKEHUE
MeMOpaHBbI, B PEe3yJIbTaTe Yero OHa HaXOAUTCS B HEyCTOH-
YHBOM COCTOSIHUH.
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Hypertonic stress is one of the main factors of cryo-
damage. Studying the effect of such factors as medium
osmolarity, ion strength, temperature and pH on cells is of
importance for augmenting the efficiency of current
cryopreservation methods.

Our research was targeted to study the erythrocyte
sensitivity to hypertonic cryohemolysis depending on
incubation medium pH.

Donor blood erythrocytes, washed with 0.15M NaCl
(pH 7.4) solution was used in the work. Solutions were
prepared with phosphate buffer.

At the first stage erythrocytes were incubated for 10 min
into the media, containing from 0.15 to 1.5M NaCl with pH 5.5;
7.4; 9.0. At the second stage erythrocytes were transferred
for 10 min into 4M NaCl solution with the mentioned pH
values. Principle of cross change in pH value was used
during cell transfer, i.e. pH values were changed at all stages
of cell incubation. Temperature regimens varied as well: 37-0,
0-0,37-37°C.

As a result of research the following results were
obtained:

When varying pH values at the first stage (pH is
constant at the second one) the significant changes in cell
integrity are observed in 4.0 M NacCl, at the second one
(with constant pH value at the first stage) they are
insignificant in 4.0 M NaCl. Basing on the results obtained
we can conclude that the initial stage of cell dehydration is
the most important when controlling the extent of cell
resistance to hypertonic stress.

During all transfers a higher resistance of erythrocytes
in 4.0 M NaCl, incubated at the first stage in NaCl solution
with pH 5.5 and 7.4, is noted. It might be associated to the
fact, that more acid pH value 5.5 causes an increase in cell
volume, but its alkaline value results in a decrease in
erythrocyte volume, that strengthens the effect of
hypertonic stress and temperature shift. Transfer of the
cells, pre-incubated in solutions with pH value 9.0 causes
higher hemolysis values. Possibly, under such pH value
there is a reduction of membrane surface tension, resulting
in its unstable state.

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N24



