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Hypertonic Cryohemolysis of Mammalian Erythrocytes

HccnenoBanack 9yBCTBUTENEHOCTD 3PUTPOLUTOB MICKOMUTAIONINX (4eJI0BEKa, ObIKA, JIOMAAH, COOaKN) K OXJIAXKICHHIO OT 37 110
0°C B rHNepTOHIMYECKUX COJIEBBIX cpeax. [lomydeHHbIe SKCIIepUMEHTAIBHBIC PE3YIIBTATHI IIOKa3aJIH, YTO TUIEPTOHHYECKUI KPHOTEMOITH3
XapaKTepeH HE TOJBKO JJIS SPUTPOLUTOB YeJIOBEKa, HO U JJIS KIETOK OBbIKa, JIOMAAH U COOaKU. DPUTPOIHTHI COOAKHU, KaK U KICTKU
YenoBeKa, MaKCHMAIIbHO MTOBPEKAAIOTCS B cpejie, coaeprkameit 1,2 M NaCl, a momanu — 1,4 M NaCl, B To BpeMst Kak JUIst SpUTPOLIUTOB
ObIKa ¢ pocToM ocMolsipHOCTH cpensl (10 2,0 M NaCl) HaGmomaeTcsi HOCTENIEHHOE MTOBBIICHUE KPHOTEMOJIH3a.

Knrouesvie cnosa: TUepTOHNIECKUI KPUOTEMOIN3, SPUTPOLUTH MICKOTTATAFOIIUX.

JocmimpkyBanach 9y TJIUBICTh EPUTPOLIUTIB CCaBIIB (JIFOMMHMU, OWKa, KOHS, COOaKn) 10 oxonomkeHHs Bif 37 1o 0°C y rinepToHIYHUX
COJILOBHUX cepenoBuIax. OTprUMaHi eKCIIEpUMEHTAIBHI PE3yJIbTaT! MOKa3aJIH, IO TiePTOHIYHIHA KPiOTeMOIIi3 XapaKTepHUH HE TUTbKU
IUISL EPUTPOLIUTIB JIIONWUHH, ajie W U KIITHH OWKa, KOHA Ta cobaku. Epurponutu cobaku, sIK 1 KIITHHU JIOIAHA, MAKCUMAaJIbHO
MOIIKOMKYIOTECS Yy cepeoBHIIi, mio MicTuth 1,2 M, a xoHs — 1,4 M NaCl, B Toif yac sK Il epUTPOLUTIB OMKA 31 3pOCTaHHSAM
ocmorsipHOCTi cepenosuma (1o 2,0 M NaCl) cioctepiraeTscs MOCTyIOBE MiABUIIECHHS KPiOreMOITizy.

Knrouoei cnosa: rinepToHIYHUIN KPiOreMOITi3, EPUTPOIIUTH CCABIIIB.

Sensitivity of mammalian (human, bovine, equine, canine) erythrocytes to cooling from 37 down to 0°C in hypertonic saline
solutions has been studied. The obtained experimental results demonstrated hypertonic cryohemolysis as typical not only for human
erythrocytes but for bovine, equine, and canine cells as well. Both canine erythrocytes and human cells are maximally damaged in the
medium, containing 1.2M and 1.4M NaCl for equine ones, meanwhile for bovine erythrocytes a gradual augmentation of cryohemolysis
is observed with growth in medium osmolarity (up to 2.0 M NaCl).

Key-words: hypertonic cryohemolysis, mammalian erythrocytes.

X0710710BOH MITOK — TOBPEKICHUE OMOJIOTHIECKOTO
MaTepuaina npu ObICTPOM OXJIAXKACHHUHN, XapaKTepHOe
JUTSI MHOTHX KJIETOK U TKaHEH: 6akTepuid, S)MOPHOHOB,
pPacTUTENBHBIX KIeToK u np. [11]. Jnst sputporuros
YeNoBeKa XOJI0I0BOM IIOK HAOIIONAeTCsl TIPU OXJIaXk-
JNE€HUW B M30TOHUYECKHX YCIOBUAX, KOTJA KIETKU
MpeaBapuTeNbHO 00padaThIBalOTCs TOKCHHAMH MUK-
poOpraHu3MoB, JunazamMu Wil aMmpupUuIbHBIMH
coenuHeHuAMH [4, 11], 1 ipu cycrieHANpOBaHUHN KIIETOK
B THIIEPTOHUYECKOM Cpele ¢ MOCIENYIOINM OXJIaX-
nenueM [8]. B mociaenHeMm ciydyae HMCHOJb3YIOT
TEPMUH “‘TUIEPTOHUYECKHH KPHOTeMONH3”, YTOOBI
MMOYEPKHYTh OCOOCHHOCTH Pa3BUTHUS XOJIOJOBOTO
MTOBPEKACHHS IPUTPOILIUTOB YETIOBEKA: CIBUT TEMIIE-
paTtypsl B OIpeaeeHHOM AWamna3oHe M Haludue
TUIEPTOHUYECKON Cpeibl, KOTopasi sIBIsieTCs (aKTo-
pPOM, BBI3BIBAIOIINM CEHCHOMIN3ALHIO KIETOK K
nocnenyromemy oxiaxnaenuto 10 0°C. Cnemyet ot-
METHUTb, YTO BBISIBICHHBIE U OMUCAHHBIE 3aKOHO-
MEPHOCTH THIIEPTOHNYIECKOTO KPHOTEMOJIN3a OTHOCST-
Csl K OpUTpOLMTaM YenoBeka [2, 8].

Lenr nanHol paboOTHl — HCCIEAOBATh BIMSHHUE
OCMOTHYECKOTO CTpECCca M OXJIaKICHUS Ha pa3BUTHE
TUIIEPTOHNYECKOT0 KPHOTEMOJIH3a SPUTPOLIUTOB OBIKA,
KOHsI, COOaKH M CPaBHHUTH C KIETKAMHU YEIOBEKa.
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Cold shock is a damage of biological material under
rapid cooling, typical for many cells and tissues:
bacteria, embryos, plant cells etc. [11]. For human
erythrocytes cold shock is observed during cooling
under isotonic conditions, where cells are preliminarily
treated with toxins of microorganisms, lipases or
amphiphilic compounds [4, 11] and under cell suspen-
ding in hypertonic medium with following cooling [8].
The term of “hypertonic cryohemolysis” is applied in
the latter to emphasize the peculiarities of cold da-
mage development for human erythrocytes: tempe-
rature shift within the certain range and the presence
of hypertonic medium, as the factor, causing cell sensi-
bilization to following cooling down to 0°C. Of note is
that the revealed and described regularities of hyper-
tonic cryohemolysis are related to human erythrocytes
[2, 8]. This research was targeted to studying the
effect of osmotic stress and cooling on hypertonic
cryohemolysis development in bovine, equine and
canine erythrocytes and comparing with human cells.

Materials and methods

Reagents of national production with “chemically
pure” and “pure for analysis” grades were used in the
work.
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Matepnanbl 1 metoAbI

B paborte rcnonb30Bay peakTHBBI OTEYECTBEHHOTO
ITPOM3BO/ICTBA KBATU(PHKAIMHY X4 1 “dra”.

OpUTPOLXTHI NOTYYalId U3 KPOBH YeIOBeKa, ObIKa,
cobakwu, yiomaau (n=6), 3arOTOBJICHHON Ha TIIFOTHU-
LMPOBOM KOHCepBaHTe. Bce ucronb3yemsle cpeasl
rotoBuin Ha 0,01M docdarHom Oydepe, pH 7,4.

OCMOIAPHOCTH PaCTBOPOB ONPEACISIIA Ha OCMO-
merpe OMKA 11[-01 (Onecca, Ykpauna).

Jnst ocymmiecTBIEHUSI THUIIEPTOHNYECKOTO KPHO-
reMoJIn3a dPUTPOUHUTH MOMENIald B CPEAbl C
cooTBeTcTByIomIeil KoHueHTpanueit NaCl u uHKy-
ouposanu npu temreparype 37°C B reuenue 10 muna
(7Tam 1), 3aTemM mepeHOCHIIN alIMKBOTY B PacTBOP
NaCl, oxnaxnennsiii 1o remnepatypsl 0°C, va 10 Mua
(atam II). Koneunsrit rematoxkput — 0,4 %.

UtoObl BBI3BATh TUIEPTOHUUYECKUI CTPECC 3PHUT-
POLIUTHI IEPEHOCHIIN B PACTBOPBI, COJEpKAIUe pa3-
nnuHble KoHIeHTpauuu NaCl, npu 3aganHoi Temrie-
parype Ha 10 mun (rematokpur 0,4 %).

KonmuecTBo remornio0mHa B cynepHaTaHTe Ompe-
nessiti criektpodoromerpuuecku (A=543 HM) u pac-
CUMTHIBAIIM B MMPOIIEHTAX M0 OTHOIIEHHIO K 100%-My
TeMOJIN3Y IPUTPOIMTOB B IIPUCYTCTBUU JIETEPTreHTA
tputoHa X-100 (0,1 %).

Bce monydeHHble JaHHBIE TPEICTABICHBI B BHJE
CpelHEero 3HaueHus C yKa3aHHEeM MaKCHUMaJbHOTO
CTaHAAPTHOTO OTKIOHEHUSI.

Pe3yAbTaThl M 00CyXAeHue

OPUTPOLHUTH MIEKONHUTAIOIINX HHKYOUPOBAJIU IPH
37°C B cpenmax, coaepxkallux pa3ndHble KOHIIEHT-
pauuu NaCl, a 3aTem OpicTpo oxnaxxkaanu 10 0°C 6e3
W3MEHEHUS TOHMYHOCTH BHEKJIIETOYHOU CPEJBI.
[Mony4eHHbIe KOHIIEHTPAIMOHHBIE 3aBUCUMOCTH
YPOBHSI TeMOJIM32a SPUTPOLIUTOB YEJIOBEKa U )KHBOTHBIX
MIPH OXJIQKJCHUH MPEJICTABICHBI Ha pHC. 1.

BunHO, 4TO TUNEPTOHUYECKUA KPUOTEMOJIU3
XapakTepeH JJIsl SPUTPOIIMTOB HE TOJIBKO YeIOBEKa
(xpuBast 1), HO 1 )XUBOTHBIX (KpuBbIe 2-4). OgHAKO
HapsALy ¢ 00IIMMU 3aKOHOMEPHOCTSIMH, MO>KHO OTMe-
TUTh U OCOOCHHOCTH Pa3BUTHUS TMIIEPTOHUYECKOTO
MOBPEXKICHHUS UCCIIETYEMBIX S3PUTPOLIMTOB P OXJIAXK-
neHud. Tak, THIIepTOHNYECKUI KpUOTeMOIU3 3PUTPO-
LUTOB KOHS ¥ cOOAKN HAUMHAET Pa3BUBATHCS B Cpeax,
conepxainux 0,6 M NaCl, 4To COOTBETCTBYET OCMO-
nspHocTy pacTBopa 1200 MOCMOJI/KT, a KIIETOK ObIKa
u yenosexka — 0,8 M NaCl (1600 mOcmour/kr). Ilo
Mepe JalbHEHIIero yBeJIWYeHHUsT OCMOJISPHOCTH
Cpeabl TOBBIIIACTCS YPOBEHb THIIEPTOHUYECKOTO
KPHOTEMOJTN3a JI0 MAKCHMAJIbHBIX 3HAaUCHHH, KOTOPBIE
XOPOILIO BBIPAKEHBI 1S 3PUTPOLIUTOB COOAKH, JIOLIAIH
1 yenoBeka. J[is spurponuTtos Obika (puc. 1) HabrO-
JlaeTcs HOBBIIICHUE KPHOTEMOJIN3a C POCTOM KOHIICH-
Tpaluu coid B cpexae. s 3pUTPOLUTOB pa3HbBIX
MJIEKOTIUTAIOIINX MaKCHUMaJIbHBIA YPOBEHb HOBPEK-
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Erythrocytes were derived from human, bovine,
canine and equine blood (n=6), procured with glygicir
preservative. All the media used were prepared with
0.01M phosphate buffer, pH 7.4. Solution osmolarity
was determined using OMKA 1C-01 osmometer
(Odessa, Ukraine).

To perform hypertonic cryohemolysis erythrocytes
were placed into the media with corresponding NaCl
concentration and incubated at 37°C for 10 min (I step),
then an aliquot was transferred into NaCl solution,
cooled down to 0°C for 10 min (II step). Final hemato-
crit was 0.4%.

For hypertonic stress induction the erythrocytes
were transferred into the solutions, containing different
NaCl concentrations at a fixed temperature for 10 min
(0.4% hematocrit).

Hemoglobin amount in supernatant was determined
spectrophotometrically (A=543 nm) and calculated in
percent in respect of 100% erythrocyte hemolysis at
triton X-100 (0.1%) detergent presence.

The obtained data are presented as median and
standard deviation.

Results and discussion

Mammalian erythrocytes were incubated at 37°C
in the media, containing different NaCl concentrations,
and then rapidly cooled down to 0°C without changing
tonicity of extracellular medium. Fig. 1 shows the
obtained concentration dependencies of hemolysis level
in human and animal erythrocytes under cooling.

100

Fremonus, %
Hemolysis, %

0,2 04 06 08 10 12 14 16 18 2,0
KoHueHTpauums NaCl, M
NaCl concentration, M

Puc.1. 3aBucumocts ot koHIeHTparmy NaCl B cpeze ypoBHs
THIEPTOHNYECKOTO KPUOTEMOJIN3a PUTPOIUTOB MIIEKO-
MUTAKOMIMX: | —YeoBeka; 2 — Iomaan; 3 — codaku; 4 — ObIKa.

Fig. 1. Hypertonic cryohemolysis level dependency on NaCl
concentration in the medium for following mammalian eryth-
rocytes: 1 —human; 2 — equine; 3 — canine; 4 — bovine.
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JIEHUST OTMEUAETCS B CpellaX C Pa3IMIHON OCMOJISIp-
HOCTBIO, KPOME TOTO, 3HAYCHUE TeMOJIN3a B TOUKAX
MaKCHUMAaJIbHOTO TTOBPEKICHUS TAKKE UMEET BUIOBHIE
pa3nIuYus: YPOBEHB TE€MOJIH3a SPUTPOIIUTOB COOAKH U
nomand Ha 20% BBIlIE€ MO CPABHEHUIO C KIETKAMU
YeJIoBeKa. DPUTPOLUTHI COOAKH, KaK M KIIETKH YeII0-
BEKa, UMEIOT MaKCUMAJIbHO BBIPAXKEHHBIA FEMOJINU3 B
cpene, coxepxameit 1,2, a momagu — 1,4 M NaCl.
JL71s1 5pUTPOIIUTOB YeTOBEKa OBLIN TOTYICHBI aHAIO-
TUYHBIC KOHIIEHTPAIMOHHBIE 3aBucuMoctH [1, 16],
OJTHAKO CYIIECTBOBAIA HEKOTOPBIC PACXOXKICHHUS OT-
HOCHUTEIILHO OCMOIIIPHOCTH CPEIIBI, B KOTOPOH PEruCT-
PHUPOBATIOCH MAKCHUMAIIBHOE TOBPEKIACHUE dPUTPO-
nuTOB. B HacTosiiee BpeMs OOJIBIIMHCTBO UCCIIEI0BA-
Tenel nonaratot, uTo B 1,2 M NaCl (2400 MmOcmon/kr)
SPUTPOLUTHI YEJIOBEKA MOJBEPralOTCI Hauboiee
BBIpAKEHHOMY IOBpeXkaAeHuto [1, 5].

Jns toro, 4TOoOBI M3YYUTh BIHMSHUE THIIEPTO-
HUYECKHUX CpEl Ha IeMOJIU3 SPUTPOLUTOB MIICKOIU-
TaIOIINX, KJIIETKU IEPEHOCUIIN B CPEABL, COACPKALIUE
pasznuuHble KoHIeHTparuu NaCl npu temmeparype
37°C. JlanHbIe TIpeCTaBICHBI HA pUC. 2.

B nocrarouHo mMpoKoM Juana3zoHe KOHLEHTpauui
NaCl (Bmiots g0 2,5 M NaCl npu 37°C) kieTku He
MTOBPEXKIAIOTCS. DPUTPOIUTHI OBIKA, JIOIITAIH, COOAKU
¥ YeJIOBEKa HAYMHAIOT JIU3MPOBATh (TEMOJH3 BBIIIE
10 %) B cpenax, conepxamux NaCl B KoHLIEHTpauu
2,50; 2,75, 3,00 u 3,00 M NaCl coOTBETCTBEHHO.
JanbHeiliiee npupalieHue ypoBHs reMoJIn3a 3pUTpo-
LIUTOB MJICKOMUTAIOUIUX TaKKE UMEET BUIOBLIE pa3-

100

lemonus, %

Hemolysis, %
N w N ()] » ~
o o o o o o

N
o

1,0 1,5 2,0 25 3,0 3,5 4,0

KoHueHTpauust NaCl, M
NaCl concentration, M

Puc. 2. 3aBucumocts ot koHeHTparuu NaCl B cpene npu
temnepatype 37°C ypoBHS THIIEPTOHUYECKOTO FE€MONIH3a
SPUTPOLUTOB MIIEKOIIUTAIOMINX: | —YeIoBeKa; 2 — JIOMIAN;
3 — cobaku; 4 — ObIKa.

Fig. 2. Hypertonic hemolysis level dependency on NaCl
concentration in the medium at 37°C for following mamma-
lian erythrocytes: 1 — human; 2 — equine; 3 — canine; 4 —
bovine.
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Hypertonic cryohemolysis is shown as typical not
only for human erythrocytes (curve 1) but for animal
ones (curves 2-4) as well. However along with general
regularities we can also note the peculiarities of
hypertonic damage development in studied erythro-
cytes under cooling. Thus, hypertonic cryohemolysis
of equine and canine erythrocytes starts to progress in
0.6 M NaCl-containing media, that corresponds to
solution osmolarity of 1200 mOsm/kg and in 0.8 M
NaCl (1600 mOsm/kg) for bovine and human cells.
With following increase in medium osmolarity there is
the augmentation of hypertonic cryohemolysis level
up to the maximum values, which are well manifested
for canine, equine and human erythrocytes. For bovine
erythrocytes (Fig. 1) the augmentation of cryohemolysis
with salt concentration growth in the medium is
observed. For erythrocytes of different mammals the
maximum damage level is noted in the media with
different osmolarity, in addition hemolysis level in points
of maximum damage has specific differences as well:
hemolysis level of canine and equine erythrocytes is
20% higher in comparison with human cells. Both
canine erythrocytes and human cells have the maxi-
mally manifested hemolysis in the medium, containing
1.2 and 1.4 M NaCl for equine ones. For human
erythrocytes the similar concentration dependencies
were obtained [1, 16], but there were some divergen-
ces in respect of medium osmolarity, where the
maximal erythrocyte damage was recorded. Now-
adays many researchers believe that in 1.2 M NaCl
(2400 mOsm/kg) human erythrocytes undergo the most
manifested damages [1, 5].

In order to study the influence of hypertonic media
on mammalian erythrocytes, the cells were transferred
into the media, containing different concentrations of
NaCl at 37°C. Data are presented in Fig. 2.

There are no damages in cells within quite a large
range of NaCl concentrations (up to 2.5 M NaCl at
37°C). Bovine, equine, canine and human erythrocytes
begin to lyse (hemolysis higher than 10%) in the media,
containing NaCl in 2.50; 2.75, 3.00 and 3.00 M NaCl
concentrations, correspondingly. Further increment of
mammalian erythrocyte hemolysis level has also
specific differences and according to this index
augmentation cells can be ranged as follows: canine <
equine < human. Thus, bovine and human cells are
characterized with the highest sensitivity to NaCl
hypertonic concentrations, meanwhile canine erythro-
cytes are quite resistant to hypertonic effect.

Basing on the fact, that the level of isothermal
(37°C) hemolysis of mammalian erythrocytes in NaCl
solutions with concentration from 1.00 to 2.25 M does
not exceed 5% (Fig. 2), the contribution of spontaneous
hemolysis of mammalian erythrocytes at the I stage
of hypertonic cryohemolysis may be suggested as
insignificant.
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JINYHS, ¥ TI0 YBEIIMYEHHUIO 3TOrO IMOKa3aTelsl KICTKU
MOXXHO PacIHoOJIOKHUTh B CIEAYIOMUI psia: cobaka<
nomaab<ObIK<4enoBeK. TakuMm o0pa3oM, KIETKH
OBIKa U YEIIOBEKAa XapaKTepU3YIOTCs CaMOU BBICOKOH
YyBCTBUTEIHHOCTHIO K THIIEPTOHUYECKAM KOHIIEHTpa-
uusiM NaCl, B To BpeMsi Kak 3pUTPOIUTHI COOaKH JT0C-
TaTOYHO YCTONYMBHI K THIIEPTOHUYECKOMY BO3IEHCT-
BHIO.

Hcxons u3 TOro, 4T0 YpOBEHb M30TECPMUYECKOIO
(37°C) remonm3a 3pUTPOIUTOB MIICKOTHUTAIONINX B
pactBopax NaCl ¢ konuentpanuei ot 1,00 10 2,25 M
He npeBbimaeT 5% (puc. 2), MOKHO MOJIArath, YTO
BKJIa]] CIIOHTAHHOTO TEMOJIH3a SPUTPOIMTOB MIICKOITH-
TAIOIIMX Ha 3Tarne [ TuIIepTOHNYEeCKOro KPUOreMoJin3a
HE3HAYHUTEJICH.

Takxum 00pazom, MbI TOKa3aJIH, 4YTO I IPUTPO-
LIUTOB COOAaKH, JIOMIaIu ¥ ObIKa Pa3BUTHE TeMOJIU3a
HaOJII0aeTCs TOJBKO MPU COBMECTHOM JCHCTBUHU
runepronndeckoit cpensl (0,6-2,0 M NaCl) u capura
TEMIIEPATYPhI, YTO XaPAKTEPHO U AJIS KIETOK Yelo-
BEKa.

PasBurue kpuoremosin3a 3pUTPOIUTOB YEIOBEKA
TOJIbKO B TMIIEPTOHMYECKHX Cpelax CBS3bIBAIOT C
BBICOKHM COJICPYKaHHEM XOJICCTEpUHA B UX MeMOpa-
Hax [17]. OO1iiee MOJIIPHOE COOTHOIICHUE XOJIECTE-
puHa K hochomunuaaM B SpUTPOLIUTAPHON MeMOpaHe
ObIKa 1 JTomaau coctaBisieT mpumepHo 0,9, a cobaku —
0,96, uTo mocraroyHO ONM3KO K JAHHOMY IOKa3a-
TEJII0 SPUTPOLUTOB uenoBeka — 0,8 [13].

[MonyueHHbIe pe3ynbTaThl TUIIEPTOHUYECKOTO
KPHOTEMOITH32 SPUTPOIUTOB MIIEKOIUTAFOIIUX (pHc. 1)
JIOCTaTOYHO XOPOIIO KOPPETUPYIOT C COAepIKaHUEeM
tbocharummnxonunaa (OX) u chuaromuennna (CM) B
ux MemOpane (tabnuma). Ecaiu B MemOpane sput-
pounToB Obika ®X mpaxTH-
YEeCKH OTCYTCTBYET, TO B
KJIETKaX co0akKH, JIOMAIu U

Thus, we have demonstrated that for canine, equine
and bovine erythrocytes the hemolysis development is
observed only at joint effect of hypertonic medium (0.6-
2.0 N NaCl) and temperature shift, that is typical for
human cells as well.

Development of human erythrocyte cryohemolysis
only in hypertonic media is associated to a high content
of cholesterol in their membranes [17]. Total molar
cholesterol ratio to phospholipids in bovine and equine
erythrocyte membrane makes approximately 0.9 and
0.96 for canine ones, that is quite close to this index in
human ones: 0.8 [13].

The results obtained for mammalian erythrocytes
hypertonic cryohemolysis (Fig. 1) quite well correlate
with phosphatidylcholine (PC) and sphingomyelin (SM)
content in their membrane (Table). If in bovine erythro-
cyte membrane PC is practically absent, in canine,
equine and human cells its content makes 30-50%.
With an increase in SM content in phospholipid fraction
of mammalian erythrocyte membrane, cells may be
ranged as follows: bovine>human>equine>canine.
Ratio of these two phospholipid (PC and SM) classes
is one of the main factors, determining the membrane
fluidity. Thus, for canine erythrocytes, having the
highest ratio of mentioned phospholipids, the highest
level of hypertonic cryohemolysis (95%) is typical, as
for bovine cells with low PC/SM ratio the cryohemoly-
sis level makes only 35% at 1.2M NaCl concentration.

The paper [15] demonstrates that mammalian
erythrocytes with low PC/SM ratio are less damaged
under cation peptide effect. The same picture we
observe under hypertonic cryohemolysis as well: bovine
erythrocytes are characterized with the lowest level
of hypertonic cryohemolysis.

CpaBHHTEBHBIE XaPAKTEPUCTUKH IPUTPOIIUTOB MIICKOITHTAIOINX
Comparative characteristics of mammalian erythrocytes

YeJI0BEKa €ro CoJepKaHue
coctasisgeT 30-50%. ITo me-

OPUTPOLUTHI
Erythrocytes

p€ YBEIHUYECHUS COJIEPIKAHUS
CM Bo dpakun pochonu-
NUJI0B SPUTPOLUHUTAPHBIX
MeMOpaH MJIEKONUTAIOMINX
KJIETKH MOYKHO PaclOJIOKHTh
B psiA: OBIK>YeNoBeK>J0-
maap>cobaka. CooTHouIe-
HHE 3TUX JBYX KJIacCOB
dochommmunos (X u CM)
SIBIISIETCS OJIHAM W3 OCHOB-
HBIX (aKTOpOB, ompeJe-
JSOMUX TEKy4ecTh MeMO-
pansl. Tak, JUist 5pUTPOIIUTOB
co0aKkM, HMEIOIHX camMoe
BBICOKOE COOTHOILICHHE YKa-
3aHHBIX (POCHOIUNUIOB, Xa-
paKTepeH caMbli BBHICOKHMU
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INapamMeTpsl CpaBHEHUS
Compared parameters

ObIKa
bovine

AOIIaA
equine

cobaku
canine

YeroBeKa
human

O6bem spurponura, Mkm° [6, 12]
Erythrocyte volume, pm?® [6, 12]

50

42—45

70

87 (90)

TTroIaAL SPUTPOIIUATE, MKM? [6, 12]
Erythrocyte area, pm? [6, 12]

54,6

CM,% [7, 9]
SM,% [7% 9]

46,2

13,5

®X,% [3, 10, 14]
PC% [3, 10, 14]

OTCcyTCTBYIOT
VAU OYeHb
Mano
Absent or
slight amount

42,4 (41,3)

46,9

29,3%1,5

OX/CM
PC/SM

3,141

4,343

1,149

OOb111ee MOASIPHOE COOTHOIIIEHNe
xoAecTepuHa K pochorunupam [13]
Total molar cholesterol ratio to
phospholipids [13]

0,92

0,96

0,8
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YPOBEHb THIIEPTOHHYECKOTO Kpruoremonusa (95%),
JUIS KJIETOK ObIKA ¢ HU3KUM cooTHoltenneM ®X/CM
npu koHueHTpauun NaCl 1,2 M ypoBeHb KpHoreMoInusa
cocrtasisieT Bcero 35%.

B paborte [15] nokazaHo, YTO S3pUTPOLUTHI MIIEKO-
MNUTAKIIAX ¢ HU3KUM cooTHomeHueM OPX/CM
MOBPEKAAIOTCS. MEHBIIE NMPU AEMCTBHUM KaTHOHHBIX
nentunos. [logoOHy0 KapTHHY BUAMM M IIPY TUIIEP-
TOHHYECKOM KPUOTEMOJIU3Ee: IPUTPOIUTHl ObIKa
XapaKTepU3yIOTCS CaMbIM HU3KHM YPOBHEM THIIEp-
TOHUYECKOTO KPHOTEMOJIHN3A.

B snurepatype yCTOMYMBOCTBL KJIETOK K U3MeE-
HEHHUIO OCMOTHYECKHIX yCIOBUI Cpebl CBA3BIBAIOT C
pa3MepaMu 3pUTPOLIUTOB. B 4aCTHOCTH, SpUTPOLIUTHI
HeOoJIbLIOro pa3Mepa OoJiee yCTOMYMBHI K ICHCTBHIO
THIEPTOHUYECKUX Cpel, YeM KpPYIHBIE KIETKHU [6].
OpHako npyu rUNepTOHNYECKOM KPHOTEMOIN3E, KOT/Ia
Ha KJIETKHU J€HCTBYIOT IOBBIIIEHHAs OCMOJISIPHOCTD U
OXJIaXJ€HUE, TAaKOW KOPPEIAlUH HE MOITYyUHUIIH.
OpuUTpoLUTHI ObIKa, CYIIECTBEHHO YCTYMAIOIINE MO
pasmepam KiIeTKaMm co0aku M 4YeIOBeKa, HO COU3-
MEpHMBIE C KJIETKaMH JIOIIa f, OKa3aJICh CaMBbIMU
YCTOWYUBBIMU K YKAa3aHHOMY CTPECCOBOMY BO3ZEH-
cTBUIO (puc.1, Tadnuima).

BuiBOADI

Takum oOpa3zoM, siBJICHHE THIEPTOHHMYECKOIO
KpHOT'€MOJIN3a, paHee OMHCAHHOE JJIsl SPUTPOLIUTOB
YeJI0BeKa, XapaKTepHO W JUIS 3PUTPOLUTOB JPYTUX
MJICKOIIUTAIONINX, B YACTHOCTU COOAKH, JIOLIAAH,
Obika. Hapsiny ¢ oOmumu uepraMu MOKa3aHbl U
0COOEHHOCTH IPOSIBIICHUS THIIEPTOHHYECKOTO KpHoTe-
MOJIH3a SPUTPOLIUTOB Pa3HBIX BHIOB MIICKOIIUTAIOIIHX,
MO-BUAUMOMY, 00y CIIOBIICHHBIE CTICIIM(DUKON CTPOCHUSI
U COCTaBa MX MeMOpaH.
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As reported elsewhere cell resistance to a change
in medium osmotic conditions is associated to erythro-
cyte size. In particular, small-sized erythrocytes are
more resistant to the effect of hypertonic media, than
the large ones [6]. However, under hypertonic cryo-
hemolysis when cells are affected by increased
osmolarity and cooling, this correlation was not obtained.

Bovine erythrocytes, being highly inferior in size to
canine and human cells but comparable with equine
ones, occurred to be the most resistant to the mentioned
stress effect (Fig. 1, Table).

Conclusions

Thus, the phenomenon of hypertonic cryohemoly-
sis described previously for human erythrocytes is
typical for those of other mammals, in particular dog,
horse and bull. Together with the common features
there were demonstrated a peculiar manifestation of
hypertonic cryohemolysis in different mammalian
erythrocytes, apparently stipulated by specific cha-
racter of structure and composition of their membra-
nes.
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