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Initial State of Erythrocytes as Factor, Determining
Their Sensibility to Hypertonic Stress.

Role of PEO-1500 and Temperature

HUccnenosanu Baustaue [130-1500 Ha ycTOHUMBOCTE SPUTPOLIMTOB UEJIOBEKA, ObIKA U JIOIIA N K TMIIEPTOHNYEeCKOMY IIOKY (4,0 M
NaCl) npu 37 u 0°C. [Toka3anu, 4T0 CHIKEHHE 00beMa IPUTPOLIUTOB MICKOMUTAIOMINX IIPH YBEINYCHUN KOHLIEHTPAL[H PAaCTBOPOB
[120-1500 compoBoxkaaeTcs HOBBILIEHHEM YCTOHYUBOCTH KJIETOK K ISHCTBUIO rUIepTOHHYEeCcKoro 1moka npu 37 u 0°C.

Knrouesvie cnosa: 3putpounts! MitekonuTaomux, [130-1500, runeproHndecKkuii MOK, FeMaTOKPUT, OCMOJISIPHOCTb CPEIbL.

Hocnimxysanu Brutus [TEO-1500 Ha cTiliKicTh pUTPOLMTIB JTIOANHH, OHKa i KOHsI 10 rineproniyHoro moky (4,0 M NaCl) npu 37
1 0°C. TTokazanu, 1110 3HIKEHHs 00’ €My epUTPOLUTIB CCaBLiB IpH 30i1bLIeHH] KoHIeHTpawil po3uunis [IEO-1500 cynpoBomkyeThes
HiIBUILEHHAM CTIHKOCTI KJIITHH JI0 Aii rineproniynHoro moky npu 37 1 0°C.

Knrouoegi crosa: epurponutu ccasiis, [IEO-1500, rimepToHiuHHIA IOK, TeMATOKPHUT, OCMOJISIPHICTH CEPEIOBHIIA.

The effect of PEO-1500 on resistance of human, bovine and equine erythrocytes to hypertonic shock (4.0 M NaCl) under 37 and
0°C was studied. It has been shown that decrease of mammalian erythrocyte volume with PEO-1500 concentration increase is
accompanied by rise in cell resistance to the activity of hypertonic shock under 37 and 0°C.

Key words: mammalian erythrocytes, PEO-1500, hypertonic shock, hematocrit, medium osmolarity.

JJst KpuOKOHCEPBUPOBAHUS KIJIETOK, TKaHEH U
OpraHOB UCIOJB3YIOT HEMPOHUKAIOINE KPUOIIPOTEK-
TopbIL: onuaTIIIeHOKCH b (1150), puromt, caxaposy,
Tperaosy, IeKCTPaHbl, OKCHATHIINPOBAHHBINA Kpaxmall
[13, 15]. [IpumeHeHNE HEMPOHUKAIOMUX KPHUOIIPO-
TEKTOPOB CBS3aHO C TPYIHOCTSMH BBIOOpA YCIOBHM
SKBUIHOpaunu (TeMneparypsl, CKOPOCTH BBEICHHS
KpUOTPOTEKTOpa, ero KoHueHtpamuu) [11, 14, 16].
Nzydenue mnporeccoB, IPOUCXOAANINX TPU BBEACHUN
1 yIaJIeHUuH KPUOIIPOTEKTOPa, UIMEET BAXKHOE 3HAUCHHE
JUIs1 KpHOKOHCEPBHUPOBAHNUS KJIETOK, OPraHOB M TKaHEH.
HecmMotps Ha MHOTOUYHMCIIEHHBIE paOOTHI 10 KPHOKOH-
CEPBUPOBAHUIO PA3TMIHBIX 00BEKTOB [3, 5, 8], yc-
JIOBHSL 711 BBEJCHUS KPHOMPOTEKTOPOB YaCTO MOJA-
Ouparotr uaTYUTHBHO. B [2, 4, 11] oTMeueHbI nene-
coobpasrocTs npumenerus [130-1500 B kagecTBe
KPUOKOHCEPBAHTa ISl )PUTPOLIMTOB MIIEKOITUTAOIIIX
Y BUJIOBBIE PA3JIMYUs UX COXPAaHHOCTH NPH 3aMopa-
KUBaHUH B 3aBUCHMOCTH OT yCIOBUU IpeaBapH-
TENHHOM IKBUIIHOPAIINHN KIIETOK C KPHOMIPOTEKTOPOM.

Lens paboTsl — Biccnen0BaTh BIUSIHNAE HETIPOHU-
Karomero kpuonporekropa [190-1500 Ha yyBCcTBH-
TEIBHOCTh APUTPOLUTOB PA3HBIX BUAOB MIEKOIH-
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For cryopreservation of cells, tissues and organs
the non-penetrating cryoprotectants such as: polyethy-
lene oxides (PEO), ficoll, sucrose, trehalose, dextrans
and hydroxyethyl starch [ 13, 15] have been used. Appli-
cation of non-penetrating cryoprotectant is associated
with the difficulties of equilibration conditions selection
as: temperature, cryoprotectant introduction rate and
its concentration [11, 14, 16]. Study of processes, taking
place during introduction and removal of cryoprotectant
has an important role for cell, organ and tissue cryopre-
servation. In spite of multiple works for cryopreser-
vation of different objects [3, 5, 8] the conditions for
cryoprotectant introduction are often tentatively selec-
ted. In the works [2, 4, 11] the applicability of PEO-
1500 as cryopreservative for mammalian erythrocytes
and species differences of their integrity during freezing
depending on the conditions of preliminary cell equilib-
ration with cryoprotectant were noted.

The research aim was to study the effect of PEO-
1500 non-penetrating cryoprotectant on erythrocyte
sensibility of different mammalian species (human,
bovine and equine) to the activity of 4.0 M NaCl under
37 and 0°C.
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TaloMUX (YenoBeka, ObIKa M JIOaan) K NEHCTBHIO
4,0 M NaCl mpu 37 u 0°C.

Martepnaabl 1 meToAbI

OPUTPOLHTHI TOTY AN U3 TOHOPCKOH KPOBHU YeJI0-
BeKa, ObIKa W JIOIIA M, 3aTOTOBICHHON Ha TIFOTHITH-
poBoM KoHcepBaHTe. [locne ynanenus rmia3msl 3puT-
poMaccy JBaxJbl OTMBIBAIIM LEHTPUPYTUPOBAHUEM
mpu 1500 g B reuenne 3 muH B 10-kpaTHOM 00BEME
¢usnonoruyeckoro pacteopa (0,15 M NaCl, 0,01 M
¢docdarnslit Oydep, pH 7,4) 1 Xpanunu B BUIE MIO0T-
HOTO ocajika He Oonee 2 4 pu Temnepatype 0°C. Bee
HCHOJb3yeMbIe B paboTe cpenbl roroBmm Ha 0,01 M
tdbocharnom Oydepe, pH 7,4. Konuenrpamuro pacrt-
BOPOB KOHTPOJIHMPOBAIN U3MEPEHNEM OCMOJIIPHOCTH
Ha ocMomeTpe OMKA 111-01 (Ykpauna).

OpUTPOLUTHI MIEKOTIUTAIOIINX MHKYOUpPOBaIH B 5—
20%-x pactBopax I130-1500, npuroToBIeHHBIX Ha
¢uznonoruaeckom pactrope mpu 37 uiu 0°C (2 MuH),
3areM nepeHocuiu Ha 5 MuH B 4,0 M NaCl ipu cooT-
BETCTBYIOIUX Temmneparypax (rematokput 0,4 %).
KomaecTBo remoriiobriHa B CyriepHaTaHTe OTpees-
71 CTieKTpodoToMeTpruecKH (A = 543 HM) 1 BeIpaKa-
JIY B IPOLIeHTaX o oTHoIIeHUIO K 100%-My remonuzy
3pUTPOLUTOB B IpUcyTcTBUH TpuToHa X-100 (0,1%).

Usmenenne o0beMa 3pUTPOLUTOB B PACTBOPAxX
[120-1500 onpeaensin MUKpOreMaTOKpUTHBIM METO-
noM. B pabGoTe mcnoip3oBanu peakTUBBI OTEUECT-
BEHHOTO IMPOM3BOJICTBA KBaTUPUKAIUKA “X. 9.” U
“q. 1. a”. UccnemoBanu KpoBb 6 TOHOPOB B 2-X TIapal-
JIETBHBIX TIpobax. Pe3ynbTaTel aHaNIM3UPOBAIN C
romMoteio TectoB Mann-Whitney u ANOVA.

Pe3yAbTathl M 00CyXXAeHHe

Ha pucynke (kpuBast 2) mpeacTaBieHbI pe3yJIbTaThl
WCCIIEIOBaHNS BIMSHUS Pa3HbIX KOHLEHTparuii [190-
1500 Ha ypoBEHB reMONIH3a SPUTPOLIUTOB Pa3IMUHBIX
BHJIOB MJICKOITUTAIOIINX B THIIEPTOHUYECKOM PaCTBO-
pe NaCl (4,0 M).

CrnemyeT OTMETUTH, YTO YPOBEHb THIIEPTOHHYEC-
kxoro noBpexaeHus B 4,0 M NaCl spurporutos de-
JoBeKa, Jiormaan u oeika mpu 37°C coctaBiset 84, 48
u 75% cootBercTBeHHO. [Ipu HU3KOW Temieparype
[10Ka3aTeJIM TUIIEPTOHNYECKOTO TOBPEXXICHUS KIETOK
CHHMJKAIOTCS, YTO OCOOCHHO BBIPAXKEHO VI IPUTPO-
LUTOB JIOIIAAN U ObIKA, YPOBHU TMIEPTOHHYECKOTO
reMOoNM3a KOTOPBIX COCTaBIISIIOT 0kosio 20%.

J7st 5pUTpOLUTOB YenoBeKa (PUCYHOK a, KpuBasi 2)
npu 37°C naOnrogaeTcs SipKO BhIpa’KeHHAs 3aBU-
CUMOCTb THIIEPTOHHYECKOTO FEMOJIM3a OT KOHIIEHT-
pammu [190-1500. MuHMManbHbIN ypOBEHb TEMOIN3a
SPUTPOITUTOB YEIIOBEKA B cpefie, comepkameit 4,0 M
NaCl, ormeuaercs ocne 06paboTku kietox 20%-M
I190-1500. ITpu 0°C xapaktep KOHIICHTPAITMOHHOMN
3aBHCUMOCTHU THIIEPTOHUYECKOTO I'€MOJIM3a IPUTPO-
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Materials and methods

Erythrocytes were derived from human, bovine and
equine donor blood, procured with glygicir preservative.
After plasma removal the erythromass was twice
washed out by centrifugation at 1500 g for 3 min in a
10-fold volume of physiological solution (0.15 M NacCl,
0.01 M phosphate buffer, pH 7.4) and stored as a dense
sediment for less than 2 hrs under 0°C. All the media
used in the work were prepared with 0.01 M phosphate
buffer, pH 7.4. Solution concentration was controlled
by osmolarity measuring with OMKA 1C-01 (Ukraine).

Mammalian erythrocytes were incubated in 5-20%
PEO-1500 solutions, prepared with physiological solu-
tion under 37 or 0°C (2 min), later removed for 5 min
into 4.0 M NaCl under corresponding temperatures
(0.4% hematocrit). Hemoglobin number in supernatant
was spectrophotometrically determined (A = 543 nm)
and expressed in percentage relative to 100% hemolysis
of erythrocytes in the presence of X-100 triton (0.1%).

Changes of erythrocyte volume in PEO-1500
solutions were determined by microhematocrit method.
Nationally produced reagents of “chemically pure” and
“pure for analysis” grades were used in the work. Blood
of 6 donors in 2 parallel samples has been studied.
The results were processed with Mann-Whitney and
ANOVA tests.

Results and discussion

In the Figure (curve 2) the research results of
different PEO-1500 concentrations effect on erythro-
cyte hemolysis level of various species of mammals in
NaCl hypertonic solution (4.0 M) were shown.

It should be noted that the level of hypertonic
damage in 4.0 M NaCl of human, equine and bovine
erythrocytes under 37°C makes 84, 48 and 75%, accor-
dingly. Under low temperature the indices of hypertonic
damage decreased, that was especially expressed for
equine and bovine erythrocytes, which hypertonic
hemolysis levels made about to 20%.

For human erythrocytes (Fig. a, curve 2) under
37°C the strongly expressed dependence of hypertonic
hemolysis from PEO-1500 concentration is observed.
Minimal level of human erythrocyte hemolysis in the
medium, containing 4.0 M NaCl is observed after cell
treatment with 20% PEO-1500. At 0°C the character
of concentration dependence of human erythrocyte
hypertonic hemolysis changes. When using 5% PEO-
1500 there is observed a sharp reduction of cell damage,
achieving the minimal value under 10% PEO-1500 and
then does not practically change.

For bovine erythrocytes (Fig. c, curve 2) the depen-
dence of hypertonic hemolysis under 37 and 0°C is
similar to the ones, obtained for human erythrocytes
under corresponding temperatures. However under
maximally used PEO-1500 concentration the hyper-
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Bnusane [190-1500 Ha n3mMeHeHne remarokpura (1) 1 reMonuTHYECKOE TTOBPEKICHNE (2) S)pUTPOIMTOB YeJIoBeKa (a),
somaau (0) u Obika (B) mpu mocaeayrorieM nepenecenuu ux B 4,0 M NaCl npu remnepatype 37 u 0°C: * — 1ocTOBEpHO B
CPaBHEHUU C KOHTPOJIbHBIMH dpUTpoLTamu, p < 0,05; #— 10CTOBEpHO B CPABHEHHUHU C KOHTPOJIBHBIMHU SPUTPOLIUTAMH,
p <0,05.

Effect of PEO-1500 on hematocrit change (1) and hemolytic damage (2) of human (a), equine (b) and bovine (c) erythrocytes
during their following transfer into 4.0 M NaCl under 37 and 0°C: * —statistically significant if compared with the control
erythrocytes, p < 0.05; # — statistically significant if compared with the control erythrocytes, p <0.05.

IUTOB YelioBeka m3MmeHsercs. [Ipu ucnonszoBanun  tonic hemolysis level of bovine cells under 37°C is
[130-1500 B koHueHTpauu 5% Habmonaercs pe3koe  lower, versus human erythrocytes. In spite of initially
CHIDKEHUE MOBPEIKACHUS KIIETOK, KoTopoe nocturaet  low level of bovine erythrocyte hypertonic hemolysis
MuHUManbHOro 3HaueHust npu 10%-m I[190-1500 u  under 0°C (about to 20%), previous treatment of PEO-

3aTeM MPaKTHYECKH HE U3MEHSETCS. 1500 cells enables to reduce their damage.
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g spurpounToB 6b1ka (PUCYHOK B, KpuBast 2) 3a-
BHCHUMOCTH TUIIEPTOHNYECKOro remonun3a mpu 37 u 0°C
aHaJIOTHYHA 3aBUCHMOCTSIM, MTOJyYEHHBIM IS OPUT-
POLIUTOB YENOBEKA MPU COOTBETCTBYIOIIMX TEMIIE-
parypax. OgHako Ipu MaKCUMaJIbHO HCIIONb3YEeMOH
xoHmeHTparmu [ 130-1500 ypoBeHb THITEpTOHNIECKOTO
remoyin3a KJIeTok Obika mpu 37°C HuKe, 4yeM IS
SpPUTPOLUTOB YenoBeka. HecMoTps Ha M3HaYanbHO
HU3KUH YPOBEHb THIIEPTOHUIECKOTO TeMOJTI3a SPUTPO-
uutoB Ob1ka pu 0°C (oxomno 20%), mpemnodpadoTka
kieTok [190-1500 nmo3BossieT CHU3UTD UX MOBPEXKIE-
HHUE.

g spuTporuToB nomaan (pucyHok 0, Kpupas 2)
ipu 37°C xapakTep KOHIEHTPAIIMOHHOM 3aBUCHMOCTH
COXpaHseTCsl, KaK AJIsl SpUTPOLIMTOB YEIOBEKa U ObIKa,
a ipu 0°C B OTAMYHUE OT KJIETOK APYTHX MIICKOIIUTA-
IOIINX HE HAOIOMAeTCs CHIYKEHHUS THIIEPTOHUYIECKOTO
reMOJTN3a MPH HUCII0Ib30BaHUH KPHOTIPOTEKTOPA B HI3-
Koii KoHIIeHTparwH (5%), a MAKCUMAITLHOE CHIDKCHHE
ypOBHA reMounusa otMeueHo npu 15-20% I130-1500.

O06paboTKa IPUTPOITUTOB PA3HBIX BUIOB MIICKOTIH-
taromux 20%-m [150-1500 npuBOAUT K CHIDKCHHIO
YPOBH:I TOBPEXKICHUS KJIETOK IIPH IepeHeceHnu B 4,0 M
NaCl xak npu 37, Tak u 0°C. Cnemgyet OTMETUTB, YTO
JUTSL SPUTPOLIMTOB YeJIOBEKa PHU O0OUX TeMIIeparyp-
HBIX pEKMMaX TUIIEPTOHMYECKIA TeMOIN3 COCTABIISIET
0Ko0J10 26%. J[7151 KIIETOK )KMBOTHBIX YPOBEHB IIOBPEXK-
JCHHS 3aBUCUT OT TEMIIEPATYpPbl U COCTABISET MPHU
37°C mnsa kierok Obika u jomanu 44 u 13%, a mpu
0°C — 9 u 3% COOTBETCTBEHHO.

B skcnepumeHTanbHBIX paboTax MO 3aMOpaXKu-
BaHUIO HPUTPOLIUTOB MIEKOIMUTAOLINX UCTIOIB30BAIN
15% I150-1500 [2, 4]. DpuUTpOITUTHI YeTOBEKA 1 OBIKA
skcriorupoBaiy ¢ [190-1500 npu pa3HBIX TeMiepa-
typax (0 u 22°C), a 3areM moaBepraiu ObICTpOMY
3amMopaxuBaHuio 10 —196°C. Beuto mokaszaHo, 4To
JUISL SQPUTPOITUTOB denoBeka [2] u Ovika [4] Oonee
BBICOKAas COXPAHHOCTH KJIETOK HAaOIIOaeTcs B Ciry4ae
BBEJICHUS KPHOIPOTEKTOPA ITPH OKOJIOHYJIEBOM TeMIIe-
patype. DpUTPOLUTHI JIOMIAAH TOCIE Pa3MOpPaKH-
BaHUS XapaKTEPHU3YIOTCS OYEHb HU3KHM yPOBHEM
noBpexxaeHus (<1%), moaTOMY BIHSHUE TEMIIEPaTyphI
HE oTMeucHo [4].

AHanu3 MOJYYEeHHBIX JAHHBIX MO THNEPTOHU-
YECKOMY TE€MOJIU3Y IPHUTPOIUTOB MIIEKOTTHUTAIOIIIX
TIPY UCTIONB30BAaHUN KPUOTIPOTEKTOPA B KOHIICHTPAIIH
15% (prcyHOK) corfiacyercsi C TeM, YTO IOBPEXKICHHE
KJIETOK HIDKE, €CITM KPHOIIPOTEKTOP BBOAMIIN B CPERY
ipu Oosnee HU3KOM Temmeparype (0°C). dusg spurpo-
LIMTOB YeJIOBEKa, ObIKa ¥ JIOMIad YPOBEHb FeMOJIN3a
B nipucyTcTBUH 15 % [130-1500 mpu 37°C cocransier
36,501 23%, anpu 0°C—28, 9 u 3% COOTBETCTBEHHO.
CrnemyeTr OTMETHTB, 9TO TIpH HcTiob3oBaruy [ 190-1500
B JMarna3oHe BRICOKHUX KoHIeHTparui (15-20%) pas-
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For equine erythrocytes (Fig. b, curve 2) under 37°C
the type of concentration dependence is preserved both
for human and bovine erythrocytes, and under 0°C in
contrast to the cells of other mammals the reduction
of hypertonic hemolysis is not observed when using
cryoprotectant low concentration of 5%, but maximal
decrease of hemolysis level is noted under 15-20%
PEO-1500.

The erythrocyte treatment of different species of
mammals with 20% PEO-1500 results in reduction of
cell damage level during removal into 4.0 M NaCl not
only under 37, but also 0°C. It should be noted that for
human erythrocytes under both temperature regimens
the hypertonic hemolysis makes nearly 26%. For
animal cells the damage level depends on temperature
and makes 44 and 13% under 37C for bovine and
equine cells, but under 0°C does 9 and 3%, accordingly.

In the experimental works for mammalian erythro-
cyte freezing 15% PEO-1500 was used [2, 4]. Human
and bovine erythrocytes were exposed to PEO-1500
under different temperatures (0 and 22°C), and then
were rapidly frozen down to —196°C. It has been
shown that for human [2] and bovine [4] erythrocytes
higher cell survival is observed in case of cryoprotectant
introduction at temperatures about zero. Equine eryth-
rocytes after freezing are characterized by very low
damage level (<1%), therefore the temperature effect
is not noted [4].

The analysis of the obtained data for hypertonic
hemolysis of mammalian erythrocytes when using 15%
cryoprotectant (Figure) consistent with that cell damage
is lower, if cryoprotectant was introduced into the
medium under lower temperature (0°C). For human,
bovine and equine erythrocytes the hemolysis level in
the presence of 15% PEO-1500 under 37°C makes
36, 50 and 23%, but under 0°C is 28, 9 and 3%,
accordingly. It should be noted that when using PEO-
100 within the range of high concentrations (15-20%)
the dependencies at the level of erythrocyte hypertonic
hemolysis under 37 and 0°C are the lower, the higher
is cryoprotectant concentration.

PEO-1500 is a polymer compound, the molecules
of which are not able to get through erythrocyte memb-
ranes [7]. During cryopreservation of biological mate-
rial its protective effect is connected with ability to
remove water from cell, thereby preventing a process
of intracellular crystallization. The change of volume
characteristics of mammalian erythrocytes in the
presence of different concentrations of PEO-1500
cryoprotectant under 37 and 0°C was studied.

In the Figure (curve 1) the results of volume change
of human, equine and bovine erythrocytes in PEO-
1500 solutions under 37 and 0°C were shown. It is
seen that with increase of PEO-1500 concentration in

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, N24



JINYMSI B YPOBHE TUIIEPTOHUYECKOTO TEMOJIN3a SPUTPO-
uuToB mipu 37 1 0°C TeM MeHbIIIe, YeM BBIIIEe KOHIICHT-
parysi KpHOIPOTEKTOPA.

[120-1500 sBngeTCS NOTUMEPHBIM COCAUHEHHUEM,
MOJIEKYJIBI KOTOPOTO HE CITOCOOHBI MMPOXOANTH Yepe3
spuTpounTapHeie MemOpansl [7]. Ero 3amuTHBI#
3¢ dexT pu KPUOKOHCEPBUPOBAHHH OHOJIOTHUECKOTO
MaTepuaia CBS3aH CO CIIOCOOHOCTHIO YAAISATh BOAY
13 KJIETKH, TEM CaMbIM ITPEA0TBpaIias mporecc BHyT-
PUKIETOYHOHN KpucTammu3anuu. MccnemoBanmu usz-
MEHEHHE 00BEMHBIX XapaKTEPUCTUK IPUTPOLIUTOB
MJICKOTTUTAIONINX B MPUCYTCTBUU Pa3HBIX KOHICHT-
pauuii kpuponpotekropa [130-1500 mpu 37 u 0°C.

Ha pucynke (kpuBas 1) npeacTaBieHbl pe3yabTaThl
10 U3MEHEHUIO 00beMa IPUTPOIIMTOB YEIOBEKA, JIO-
mraay u Obika B pactBopax [190-1500 mpu 37 u 0°C.
BunHo, 9TO MO Mepe yBEIWUYSHHS KOHIICHTPAIHH
I120-1500 B cpeme 00beM IPUTPOIIUTOB MIICKOITUTA-
OMUX CHHUXKACTCSA M JOCTUTAET MUHHMAJIbHBIX
3ragenni mpu 20% [120-1500.

Crenyer OTMETHTD, YTO YMEHBIIIEHUE KIIETOYHOTO
00bEMa SPUTPOITUTOB MIICKOTIUTAIOIITNX B KOHIICHTPHPO-
BaHHBIX PACTBOPAX KPHOMPOTEKTOPa (PUCYHOK, KPH-
Bas 1) compoBOXKIAETCA CHIKEHUEM YPOBHSI THUIICPTOHH-
yeckoro remoimza kietok B 4,0 M NaCl (kpusas 2).

brino mokasano [1], uto mpu 37 u 0°C u3MeHnenue
00beMa PPUTPOIUTOB MIICKOMHUTAIONUX Ha JTare
MpeIBapUTEILHOM UHKYOAIIUU B yMEPEHHO KOHIICHT-
PUPOBAHHBIX COJIEBBIX CpelaX KOPPEIHPYET CO CHH-
)KEHUEM YPOBHS TEeMOJIM3a MPH MOCIEAYIOIMeM
TIEPEHECEHNH ITHX KIIETOK B Cpemy, copeprkantyro 4,0 M
NaCl. [lmst 3puTponUTOB YEIOBEKa U JIOMIATN TaKOH
Cpenoi mpeIBapuTeILHOTO 00€3BOKUBAHHUS SIBIISICTCS
pactBop NaCl B konuentpanuu 0,4 M, ocMoTHYECKOE
JaBJI€HUE KOTOPOTO HPUMEPHO COOTBETCTBYET
3HAUCHUIO OocMoTHYeckoro AamieHust 20%-ro pact-
Bopa [I20-1500, mpuroToBIEHHOTO HA (PHU3HOIOTHU-
yeckoMm pactBope (850 mOcwm/kr) [6, 17]. Takum
00pa3oM, HE3aBHCHUMO OT Ka4eCTBEHHOTO COCTaBa
cpenasl, B KOTOPOW MPOHUCXOAUT MPEeABAPHUTENHHOE
00e3BOXXMBaHIE KIETOK YeJIOBEKa 1 JIOMIaan, HabIIto-
JMafoTCs MaKCHMaJllbHOE M3MEHEHHE KJIIETOYHOTO
00beMa 1 MUHIMAJIbHBIN YPOBEHb THIIEPTOHHYECKOTO
MTOBPEXACHUS ITHX SPUTPOIIUTOB IIPH IIEPEHECEHNH B
4,0 M NaCl.

MakcuManbHO yCTOMYHUBOE COCTOSIHUE SPUTPO-
uuToB Oblka K neiictBuro 4,0 M NaCl »aGmrogaercs
MOCJIe TIPE/IBAPUTEILHOTO 00C3BOKUBAHUS B CPEJIE,
conepxainei NaCl B konnienTpanuu 1,0 M, uro coor-
BETCTBYET ocMoisipHOCcTH npuMepHO 2000 MOcM/KT
[1]. [Togo6Hy0 ocMosipHOCTH pacTBopbl [190-1500
MMEIOT TIPH UCIIOF30BAaHUH B TaKOW KOHIIEHTPAIIHH,
KOTOpast He IPUTOAHA I paOOTHI ¢ OMOIOTHUECKUMHU
o0bekTamu. Bricokue koumentpamuu [130-1500
MOTYT BBI3BIBATH arperaiunio SpUTPOINTOB, 00pa3oBa-
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medium the mammalian erythrocyte volume reduces
and achieves minimal values under 20% PEO-1500.

It should be noted that reduction of cell volume of
mammalian erythrocytes in concentration solutions of
cryoprotectant (Figure, curve 1) is accompanied with
decreasing level of cell hypertonic hemolysis in 4.0 M
NaCl (curve 2).

It has been shown [1] that under 37 and 0°C the
change of mammalian erythrocyte volume at the stage
of preliminary incubation in moderate concentration
salt media correlates with decrease of hemolysis level
at following transfer of these cells into the medium,
containing 4.0 M NaCl. For human and equine
erythrocytes this medium of preliminary dehydration
1s NaCl solution of 0.4 M concentration, which osmotic
pressure approximately corresponds to the value of
osmotic pressure of 20% PEO-1500 solution, prepared
with physiological solution (850 mOsm/kg) [6, 17].
Thus, independently on qualitative composition of the
medium, wherein preliminary dehydration of human
and equine cells occurs, there are observed maximal
change of cell volume and minimal level of hypertonic
damage of these erythrocytes being removed into 4.0 M
NaCl.

Maximally resistant state of bovine erythrocytes to
4.0 M NaCl effect is observed after preliminary dehyd-
ration in the medium, containing 1.0 M NaCl, that
corresponds to osmolarity approximately 2000 mOsm/kg
[1]. PEO-1500 solutions have equal osmolarity when
using this concentration, which is unsuitable for work
with biological objects. High concentrations of PEO-
1500 may trigger erythrocyte aggregation, formation
of pores in erythrocyte membranes, distribution of polar
and hydrophobic membrane components, stabilizing lipid
levels [16, 18].

It should be noted that when using non-penetrating
cryoprotectant PEO-1500 (20%) the decrease of cell
volume and level of bovine erythrocyte hypertonic
hemolysis in 4.0 M NaCl (Fig. c) is observed, however
those minimal values of cell volume and level of
hypertonic damage of the cells, derived when using as
1.0 M NacCl dehydration media, are not managed to
be achieved.

Mammalian erythrocytes used in the work are dif-
fered for dominant intracellular cation. Human and
equine erythrocytes have K* cations, but bovine has
Na*ones. In addition, these cells are differed by compo-
sition of intracellular water [9]. The feature of cyto-
skeletal-membrane complex of the studied erythrocytes
is an absence in equine erythrocytes of 4.2 M protein,
which are classified as anchorage proteins, binding
integral proteins with cytoskeletal complex [10]. Bovine
erythrocyte membranes in contrary to human and
equine ones are enriched with sphingomyelin and are
characterized by a high cholesterol content [12].
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HUE TI0P B 3PUTPOILIUTAPHBIX MEMOpaHax, mepepactpe-
JieJIeHUE TONSPHBIX ¥ TUAPOPOOHBIX KOMIIOHEHTOB
MeMOpaHbl, CTAOMIM3UPYIOLIUX JTUMUIAHbIE clIoH [ 16,
18].

Crnenyer OTMETUTbH, UTO NPHU HCIOJIB30BAaHUHU
HenpoHHKaro1ero kpuonpotekropa [130-1500 (20%)
HaOIr0aeTCs CHIKEHNE KIIETOYHOTO 00beMa v ypOB-
HSl THIIEPTOHUYECKOTO FeMOJIU3a SPUTPOLIMTOB OBbIKa
B 4,0 M NaCl (pucyHOK B), OTHAKO T€X MUHUMAJIbHBIX
3HAYEHUH KIJIETOYHOTO 00bEMa M yPOBHS TUIIEPTOHH-
YECKOTO MOBPEXKICHHS KIETOK, MOJYyYeHHBIX MpHU
WCIIONIb30BaHNU B KAaue€CTBE CpPeAbl 00€3BOKHMBAHUS
1,0 M NaCl [1], e ynaeTcst TOCTHTHYTb.

Ucnonsiyemsle B paboTe 3PUTPOIUTH MIIEKOITH-
TAIOUINX PA3INYA0TCS 10 JOMUHUPYIOIIEMY BHYTPH-
KJIETOUHOMY KaTHOHY: dpUTPOLMTHI YEIOBEKA U JIO-
maau coaepxar katnonsl K, a Opika — Na* [9]. Kpome
TOTr0, 3TH KJIETKH pa3iIudaroTcs MO COJIEp>KaHHUIO
BHYTPHUKJIETOYHOH BOIBI [9]. OCOOCHHOCTBIO LIUTO-
CKeJIeT-MeMOPaHHOT 0 KOMIUIEKCA HCCIIELyEMBIX SPUT-
POLIMTOB SIBISIETCS] OTCYTCTBHE B 3PUTPOIUTAX JOIIa-
1 Oenka monocsl 4,2, KOTOPBIH OTHOCHUTCS K IKOPHBIM
Oenkam, CBSI3BIBAIOIIM HHTETPAbHBIE OSIIKH C ITO-
CKeJeTHBIM KoMmIuiekcoM [10]. Dpurponurapusie
MeMOpaHbI OBIKa, B OTJIMYHE OT IPUTPOIIUTOB UEIIO-
BEKa W JIOMIAJH, 00OoTaIeHbl CHOUATOMHUETNHOM U
XapaKTEepU3YIOTCS BBICOKHUM COAEPKAHHEM XOJec-
TepuHa [12].

BbiBOADI

HecMotpst Ha 0COOEHHOCTH SPUTPOLIUTOB Pa3HBIX
BHJIOB MJICKOIHMTAIONINX (YeIOBEKa, JOMAIH, ObIKa)
Y, KaK CIICJICTBUE, UX PA3IMYHYI0 YYBCTBUTEIHLHOCTh
K THIIEPTOHUYECKOMY CTPECCY, YPOBEHb TUIIEPTOHH-
YECKOI'0 FeMOJIM3a SPUTPOLIMTOB MOXKHO CHU3HMTh MX
MIpeBapUTENbHBIM 00€3BOKUBAHUEM. YHUBEPCAIb-
HBbIM ()aKTOPOM, IO3BOJISIFOIIMM CHU3UTh YyBCTBH-
TEJBHOCTh 3PUTPOIUTOB MIICKOIMTAIOIINX K JIEHCT-
Buo 4,0 M NaCl, sBiseTcss OCMOJSIPHOCTh CPEJIbI
MIPEIBAPUTEIIEHOM HHKYOAIIUH KIIE€TOK HE3aBUCHMO OT
€€ KaueCTBEHHOI'0 COCTaBa.
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Conclusions

In spite of the peculiarities of erythrocytes of
different mammalian species (human, equine, bovine)
and as a consequence their various sensitivities to
hypertonic stress, the level of hypertonic hemolysis of
erythrocytes may be reduced by their preliminary
dehydration. The generalized factor enabling to reduce
the sensitivity of erythrocytes of different mammalian
species to the effect of 4.0 M NaCl, is osmolarity of
medium of preliminary cell incubation, not depending
on its qualitative composition.
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