K BOI'IpOCY (0] rMI'IepTOHM'-IeCKOM KpMOFEMO/\MBE 3pMTpOLlMTOB MAEKOMUTAUWUX
C.C. Erwos

MHCTUTYT npobrem kpuobuororum u kpmomeanumnHsl HAH Ykpausl, r. Xapbkos

To the Question of Hypothermal Mammalian Erythrocyte Cryohemolysis

S.S. ErsHOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

JUIst 5pUTPOLUTOB YEOBEKA XapaKTEPHO CHUIKEHHE
YPOBHS TMIEPTOHHUYECKOTO KPUOTEMOJH3a MPHU yBEIH-
YEeHUH MPOJOJKUTEIBHOCTH MHKYOMPOBAHUS KIETOK
(mo 120 mun) B runepronuueckoit cpexe (1,2 M NaCl) npu
37°C. AHanoru4Hble 3aBUCUMOCTU MBI HMOJYUYUIH IS
SPUTPOLUTOB COOAKH H JIOMIAAH B OTJIMYHE OT KIETOK OBbIKa
(410 MOXET OBITh 00BSICHEHO HEJOCTATOYHOH VIS SPUTPO-
IIUTOB OBbIKa TOHHUYHOCTBIO CPEJIbI).

VYka3aHHBIH (EHOMEH HCCIENOBATENIN CBSI3BIBAIOT CO
CHI)KEHHEM OCMOTHYECKOTO I'paJieHTa Ha MeMOpaHe B
pe3ynbrare BpeMsA3aBHCHUMOTO IOCTYIUIEHHS MOHOB Na' u3
OKpYy’Karolei cpelbl B KIETKHU.

3aMenieHue BO BHEKJIETOYHOM THIEPTOHHYECKOM
pactBope noHOoB Na® Ha wonbl K*, Li* niu xoMOuHAIUIO
noHoB K*+Na* mo3Bonmiio BBIABUTH PAa3IMuUs B PEaKLUU
SPUTPOLUTOB MIEKOIIMTAIOUINX Ha oxJaxaeHue ot 37 no 0°C
B T'MIIEpTOHMYECKOH cpene. g SpUTPOLUTOB 4YelOBEKA
CHIJ)KEHHME YyPOBHS THIIEPTOHHYECKOTO KPHUOTreMOJIH3a II0
BpeMeHH OBUIO MHHUMAJIBHBIM B cpefe, conepkarieii NaCl,
makcuMmanbHbiM — B LiCl. [Ins kietok coOaku monydyeHa
(dakTuecku oOpaTHasi 3aBUCHUMOCTb.

IloHnm>xeHne HayalabHOU TeMIlEpaTypbl, OT KOTOPOI
npoBoawiIochk oxnaxkaeHue no 0°C, mo3Bomuno HabIOMATH
WHBEPCUIO KJIAaCCHUUYECKOH BpeMEHHOH 3aBHCUMOCTHU
THIIEPTOHMUYECKOTO KPUOTeMOJIN3a HPUTPOLUTOB YeIOBEKa,
IIpUYeM HOBPEXKAAEMOCTbh JIPHUTPOIMUTOB IEpecTaer
CHIDKAaThCS CO BpEMEHEM TP HayasIbHOM Temmieparype 28-24°C.

Wuruburtopusiii ananus aktuBHoro (Na*',K*-AT®daza) u
naccuBHoro (Na*/K*/Cl™ xo-TpaHCHIOpPT) TpaHCIIOpTa MOHOB
HE IT0Ka3aJl CTATUCTUYECKH JOCTOBEPHBIX OTIMYMNA BpPEMEH-
HOM 3aBHCHMOCTH THUIEPTOHUYECKOTO KPHOTEMOJIN3a
SPUTPOLUTOB MIICKOIUTAIONIMX OT KOHTPOJBHBIX BEIUYHH.

Takum 00pa3oM, B OCHOBE MHUIMALMU U Pa3BUTHS
BPEMEHHON 3aBHUCHUMOCTH THIEPTOHHYECKOIO0 KpHOTe-
MOJIM3a PUTPOIUTOB MIIEKOIHUTAIOIIMNX JIEXKAT MPOIECCHI,
3aBHCALINE OT TeMIIEPaTyphl U HOHHOTO COCTaBa MHKYOa-
IUOHHOW Cpellbl, B TO BPeMs KaK y4acTHE HMCCIIEJOBAHHBIX
CHCTEM aKTMBHOI'O U MAacCCHUBHOI'O KallMH-HATPHUEBOTO
TPAHCIOPTA JIOCTOBEPHO HE YCTAaHOBIIEHO.
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For human erythrocytes the reduction of hypertonic
cryohemolysis level is typical under an increase in cell
incubation duration (up to 120 min) in hypertonic medium
(1.2 M NaCl) under 37°C. The similar dependency we
obtained for canine and equine erythrocytes in contrast to
bovine cells (that may be explained by medium insufficient
tonicity for bovine erythrocytes).

Specified phenomenon the researchers associate with
the decrease of osmotic gradient in membrane as the result
of time-dependent Na™ ions fromenvironment into cells.

Substitution in extracellular hypertonic solution of Na*
ions to Li*, K* ones or to combination of K*+N* ions enabled
the revealing of differences in mammalian erythrocyte
responses to cooling from 37 to 0°C in hypertonic medium.
For human erythrocytes a decrease of hypertonic cryo-
hemolysis level was minimal in the medium, containing NaCl,
and maximal one in LiCl. For canine cells actually an opposite
dependence was found.

Reducing an initial temperature, from the one at which
the cooling was started down to 0°C, enabled the observing
of inversion of classical time dependence of human
erythrocyte hypertonic cryohemolysis, moreover the
damage of erythrocytes stopped the reducing from the
time of initial temperature 28-24°C. Inhibitor analysis of
active (Na*, K*-ATPase) and passive (Na*/K*/ Cl co-transport)
of the ion transport did not show statistical and significant
differences of time dependence of mammalian erythrocyte
hypertonic cryohemolysis on the control values.

Thus, into the base of initiation and development of
time dependence of mammalian erythrocyte hypertonic
cryohemolysis are laid the processes, depending on
temperature and ion composition of incubation medium,
meanwhile the participation of studied systems of active
and passive potassium-sodium transport have not been
statistically and significantly found.
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