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HUccenoBanu 0cOOEHHOCTH OCMOTHYECKOM U TEMITEPATYPHOM 4yBCTBUTEIBHOCTH SPUTPOIIUTOB MIIEKOIHTaomuX (ObIka, COOaKH 1
JIOMIA/N) U BustHUSE xiopripomasuHa (XI1) Ha ux runepToHnYecKuii remoinus. [1omydeHHbIe pe3yIbTaThl II03BOIIIIIH BBISIBUTH BUIOBYIO
YyBCTBUTEIBHOCT SPUTPOIIMTOB K PA3INYHBIM CTPECCOBBIM (hakropam. [lokazana MUHUMAIIbHAS 1yBCTBUTEIBHOCTD KIIETOK COOAKH,
a MaKkCHMaJlbHasi — SPUTPOLUTOB ObIKA KaK K MOBbIIEHNIO KoHIeHTpanuu NaCl B M30TEPMUYECKUX YCIOBHSX, TAK U K M3MCHEHHIO
TEeMIIEpaTyphbl TUIIEPTOHUYECKON cpenbl nHKyOanuu. [Jo6asnenue XII B rHIEPTOHHYECKYIO CPEAy IO3BOJSET CHH3UTH YPOBEHBb
MOBPEKICHHS SPUTPOLMTOB MIICKOIUTAIONIHX . SHAYCHHUSI AHTHT€MOJIMTHYECKON aKTHBHOCTH JJAHHOTO COSTMHEHMSI TSl BCEX UCCIICAYEMbIX
JPUTPOLUTOB CYIECTBEHHO HEe oTinYaroTcs (0xono 80%), B To BpeMs Kak Arana3oH 3¢ ¢ ekTHBHBIX KoHIeHTpanuii XI1 Bo3pacraeT B
psny: ObIK, Jomaab, cobaka.

Kniouegwie c106a: 3puTpOLUTHI )KUBOTHBIX, THIIEPTOHUIECKHIA TEMOJIU3, XJIOPIPOMA3UH

JocnimKkyBanu 0cOOIMBOCTI OCMOTUYHOI 1 TEMIIEPaTypHOI YyTJIMBOCTI EPUTPOLUTIB ccaBIiB (OMKa, KOHs, cOOaKM) i BIUIUBY
xnoprpomaszuny (XI1) Ha iX rineproHiYHUNA reMoi3. OTpuMaHi pe3yNbTaTH JO3BOJIWIN BUSBUTH BUAOBY Yy TIIHBICTh EPUTPOIUTIB 10
Iii pi3HUX cTpecoBux (akTopis. [lokazaHa MiHIMaIbHA Ty TIIMBICTB KIIITHH COOAKHU, 8 MAKCHMAITbHA — SPUTPOLIUTIB OMKA SIK [0 TTiIBUIICHHS
xoHueHTparii NaCl B i30TepMiYHHX yMOBaX, TakK i 10 3MiHU TEMIIEpaTypH TiIepTOHIYHOTO cepenoBua iHkyOarii. JJlogaBanus XI1y
rilmepToHivHEe CepeoBHINE HO3BOISE 3HU3NUTH PiBEHb YIIKOKCHHSI EPUTPOIUTIB CCABI[iB. 3HAUYCHHS aHTUT'€MOTITUYHOI aKTUBHOCTI
JIaHO{ CIIOTYKH JUISA BCIX TOCHIKyBaHIX EPUTPOIHUTIB iICTOTHO He Bifpi3HAIOTHCS (Onm3bko 80%), y Toit Uac sk miarma3oH e()eKTHBHUX
xoHueHTpaniit XI1 3pocrae y psany: OuK, KiHb, cCOOaKa.

Knrouosi cnosa: epuTpOLIUTH TBAPHH, TIIEPTOHIYHHI TeMOJTi3, XJIOPIIPOMAa3HH

The authors have investigated the peculiarities of osmotic and temperature mammalian erythrocyte sensitivity (bovine, canine and
equine) and chlorpromazine (ChP) effect on their hypertonic hemolysis. The obtained results have allowed to reveal the species’
erythrocytes sensitivity to various stress factors. The minimum sensitivity of canine cells is shown and the maximum of bovine
erythrocytes both to an increase of NaCl concentration in isothermal conditions and to the change in temperature of hypertonic
incubation medium as well. ChP adding to hypertonic medium allows decreasing in the damage level of mammalian erythrocytes.
Antihemolytic activity values of the presented compound for all the investigated erythrocytes do not differ considerably (about 80%),

meanwhile the range of ChP effective concentrations increases in the row: bovine, equine, canine.
Key-words: animal erythrocytes; hypertonic hemolysis; chlorpromazine.

[IpoGneme n3yyeHs 1yBCTBUTEIBHOCTH 3PUTPOLIU-
TOB Y€JIOBEKA K N3MEHEHUIO KaK TEMIIEPAaTyPHBIX, TaK
U OCMOTHYECKHX (AKTOPOB OKPYXKaIOLIEH cpensl
ynensiaock Oonpimoe BHUManue [2]. Ilepenecenue
SPUTPOLIUTOB YEJIOBEKA B FMIEPTOHUUYECKHE CPEIbI
COIPOBOXKJAETCA TEMIIEpaTypPHO-3aBUCUMBIM MOB-
peXIeHUEM KJIETOUYHOW MEMOpPaHbI, KOTOPOE MOXKET
3aBepUIaThCs BBIXOAOM IeMOITIO0OMHA M3 KIETKH [4].
CymiecTByIOT METOABI, MO3BOJISIONIHE CHU3UTH
YyBCTBUTEIBHOCTh YEIIOBEUECKUX IPUTPOIUTOB K
MOBPEXXAAIONINM (haKTOpaM KpHOKOHCEPBUPOBaHUS [ 1,
5, 6]. [IpencraBiisasio nHTEpeC BBISICHUTD, TPUCYIITH JIX
0COOEHHOCTH, BBISIBJICHHBIE IIPY U3Y4YECHUH TEMIIepa-
TYypPHO-0CMOTHYECKON YyBCTBUTEIBLHOCTH 3PUTPOLIH-
TOB YE€JIOBEKA, U dPUTPOLUUTAM JPYTHUX MIIEKO-
MUTAIOLINX, TMO0 OHU XapaKTEePU3YIOTCSl BUIOCHIELIU-
(UYHOCTBIO.

Great attention was paid to investigation of the
problem of human erythrocyte sensitivity to the changes
in both temperature and osmotic environmental factors
[2]. Removal of erythrocytes into hypertonic media is
accompanied with temperature-dependent damage of
cellular membrane, which may be completed by
hemoglobin release out of a cell [4]. There are
methods, allowing to decrease human erythrocytes
sensitivity to the damaging cryopreservation factors
[1, 5, 6]. It was of interest to elucidate, if their own
distinctive features, revealing at temperature-
dependent human erythrocytes sensitivity studying
were inherent to other mammalian erythrocytes as well,
or they were characterized with the specificity of the
species.

The aim of the work is to investigate the
peculiarities of osmotic and temperature sensitivity of
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lenp nanHOM pabOThI — HCCIIEIOBAThH OCOOCH-
HOCTH OCMOTHYECKON M TeMIEpPaTypHOU 4yBCTBU-
TEJIBHOCTH 3PUTPOLUTOB MIEKONMUTAIOUINX (OBIKa,
cobaxw 1 nomaay) u BiusHue X1 1 Ha runepToHnYecKui
reMOJIN3 KJIETOK.

Matepnaabl 1 meToAbI

B pa6ore Opim ucnonb3oBansl X1 rugpoxiopun
¢upmer ”Calbiochem”, peakTUBBI OTE4ECTBEHHOTO
MIPOM3BOJCTBA KBATH(PHUKAINH X.4. U 4.7.a.

OPUTPOLUTHI OJTyYaId U3 KPOBU OBIKA, JIOIIA TN 1
cobaku (crabumuzatop 4%-i muTpar HaTpus). Bee
ucnoib3yemsie cpeabl roropund Ha 0,01 M docdar-
HoM Oydepe, pH 7,4.

J11 THIIEPTOHMYECKOTO CTpecca SpUTPOLIUTHI ITepe-
HOCWJIH B pactBop, comepxamuii 4,0 M NaCl, npu
3agaHHO TemnepaType Ha 10 MuH (reMaTOKpUT
0,4%). XII noGaBnsanu B JUTHYECKYIO Cpedy Hepen
BHeceHHUeM KieTok. [locne 3aBepiieHus BpeMEHH HH-
KyOMpOBaHHS KJIETKHA OCAKIalU LEHTpUyrupoBa-
HUEM U CIIEKTPO(DOTOMETPHUYECKH OTIPEIEIISIITH KOJIU-
YeCTBO IeMOIIOONHA B CylepHATaHTE MPHU JJINHE
BOJHBI 543 HM. BeIxon remornmoOuna u3 KJIETOK pac-
CUMTBHIBAJIX B IPOIIEHTaX M0 oTHOIeHHIO K 100 Y%-my
TeMOJIN3Y SPUTPOLIUTOB B PUCYTCTBUH TPUTOHA X-
100 (0,1 %).

3HaueHHWEe MaKCHUMaJIbHON aHTUI'€MOJIUTHYECKON
AKTUBHOCTH aM(PUPUIBHOTO COETUHEHUS PACCUUTHI-
BaJM 110 (hopmye:

_ k-a

MaKC_

AT x100%,

€ K — BEJIMYMHA TeMOJIN3a S3PUTPOLIUTOB TP OTCYT-
cTBrH aM(U(UIEHOTO BEIECTBa; a — MUHUMAaJbHAS
BEJIMYMHA T'E€MOJIN3a DPUTPOLUTOB B IPUCYTCTBUU
aMpuPHUIHLHOTO BeIeCTBA.

Pe3yAbTatbl M 00Cy)xaeHue

s u3ydeHus TMIEpPTOHUYECKONW YyBCTBU-
TEJIHOCTH SPUTPOLIUTOB Pa3INYHBIX BUJIOB AKUBOTHBIX
(OBIK, TOImIaB, COOAKa) KJIETKH IEPEHOCHIIH B CPEJIBL,
conepxarue NaCl B koHnenTpanuu ot 1,0 1o 4,0 M,
npu 37°C (puc.1).

BunHo, 4T0 B JOCTaroyHO IIMPOKOM AHAIA30HE
koHIeHTpanuid NaCl kieTku He MOBpeXIaTCs U
JIUIIG TP TIPEBBIIIICHUH TaK HA3bIBAEMOM TOPOTOBOH
KOHIIGHTPAIMH JIEKTPOINTA HAOII0MaeTCs yBennde-
HUE ypOBHS TeMon3a KIEeTOK, mpesbimraromee 10%.
Hccnemyemple 3pUTPOLNTHI MIEKOTTUTAIOLINX XapaK-
TEPU3YIOTCSl PA3JIUYHON MOPOTOBOIl UyBCTBHUTENb-
HOCTBIO K TUIIEPTOHUYECKOM 3JIEKTPOJUTHOU Cpefe.
Bennuunb! MOporoBoii KOHIEHTPALMH JUIs 3PUTPOLIUTOB
OBIKa, JIOMIAIH U COOaKU COCTABIAIOT 2,25; 2,50 u 2,75
M NaCl cootBeTcTBeHHO (puc. 1).

Kpome Toro, npupalenue ypoBHsA remMoiunsa
SPUTPOLUTOB MPH MPEBHIIIEHUN TTOPOrOBOI KOHIIEH-
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mammalian erythrocytes (bovine, canine, equine) and
the ChP effect on cellular hypertonic hemolysis.

Materials and methods

In the work there were used ChP hydrochloride
(“Calbiochem”), home made reagents of chemically
pure and pure for analysis grade.

Erythrocytes were obtained from bovine, equine
and canine blood (4% sodium citrate as the stabilizer).
All used media were prepared, using 0.01 M phosphate
buffer, pH 7.4.

For hypertonic stress the erythrocytes were trans-
ferred into the solution, containing 4.0 M of NacCl, at
fixed temperature for 10 minutes (hematocrit 0.4%).
ChP was added into lytic medium before cells
introduction. After incubation period finishing, the cells
were centrifuged and the number of hemoglobin in
supernatant was detected spectrophotometrically at
543 nm wave length. Hemoglobin release out of cells
was calculated in percentage, according to 100% erytro-
cytes’ hemolysis in the X-100 triton presence (0.1 %).

The value of maximum antihemolytic activity of
amphiphilic compound was calculated by the formula:

k-a

— x100%,

AH max_ k

where, k is the value of erythrocytes hemolysis in the
absence of amphiphilic substance; a is the minimum
value of erythrocytes hemolysis in the presence of
amphiphilic substance.

Results and discussion

For the investigation of hypertonic erythrocyte
sensitivity of various animal species’ (bovine, equine,
canine) cells were transferred into the media, obtaining
NaCl under concentration from 1.0 to 4.0 M under
37°C (Fig.1).

It is seen, that in quite a wide range of NaCl
concentrations the cells are not damaged and only at
an exceed of called as threshold electrolyte concen-
tration is observed the increase of cells hemolysis level,
exceeding 10%. Investigated mammalian erythrocytes
are characterized by various threshold sensitivity to
the hypertonic electrolytic medium. Values for
threshold concentration for bovine, equine and canine
erythrocytes are 2.25; 2.50 and 2.75 M NaCl,
correspondingly (Fig.1).

Moreover, the increment of erythrocytes hemolysis
level at the exceeding of threshold concentration of
NaCl has species differences as well and while of its
increasing, cells can be located in the following row:
canine< equine< bovine erythrocytes.

Thus bovine cells are characterized by the highest
sensitivity to the hypertonic concentrations of NaCl,
meanwhile canine erythrocytes are quite resistant to
hypertonic effect.
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Hemolysis, %

Femonus, %

1,0 1,5 2,0 2,5 3,0 3,5 4,0
KoHueHTpauums NaCl, M NaCl concentration, M

Puc. 1. 3aBUCHMOCTH YPOBHS THIIEPTOHMYECKOTO TEMOIH3a
sputponutos cobaku (), nomwamu (O), Obika (@) or
koutientparmu NaCl (temmeparypa 37°C).

Fig.1. Dependence of the level of canine (), equine (O),
bovine (@) erythrocytes hypertonic hemolysis on NaCl
concentration (37°C temperature).

tparmu NaCl Takxke UMeeT BUAOBBIC Pa3Iu4Hs U 110
Mepe €ro yBEIMUYEHUs KIETKH MOYXHO PacIoIOKUTh
B CIIeLyIOIEM psiny: cobaka < jomans < OBIK.

Takum 00pazoM, KIETKU OBIKa XapaKTEPU3YIOTCS
CaMOM BBICOKOW UyBCTBHUTEJIBHOCTBIO K FMIEPTOHU-
geckuM KoHmeHTparusaMm NaCl, B To BpeMs Kak
SPUTPOLUTH COOAKM AOCTATOYHO YCTOWYHMBHI K
TUIEPTOHUYECKOMY BO3JIEUCTBUIO.

Hcxons u3 TOro, 4TO0 YPOBEHb THIIEPTOHUYECKOTO
MOBPEXKICHUS SPUTPOLIUTOB YEIOBEKA SBIISIETCS
TeMIEpaTypHO-3aBUCUMBIM [4], MBI HCCIEI0BaIN
TeMOJTU3 ApUTPOLIMTOB MitekoruTaromux B 4,0 M NaCl
NIPY pa3nuvyHoi Temiepatype (puc.2).

Ananu3 npoduieli KPUBBIX TEMIIEPATypPHBIX
3aBHCUMOCTEN TMIIEPTOHUYECKOTO TEMOJIN3a SPUTPO-
[IMTOB MJIEKOTIUTAIONINX ITOKa3aJ, YTO BO3pAacTaHHE
YPOBHS T€MOJIN3a KJIETOK IIPH TOBHIIIEHUN TEMIIepa-
TYpbl XapakTEepHO ISl 3PUTPOIUTOB BCEX BUIOB
KUBOTHBIX.

[Mpu 0°C reMonu3 SpUTPOIMTOB JIOMAAN U ObIKa
HE3HAYNTENIEeH, 8 yPOBEHb TeMOJIMTUIECKOTO TIOBPEIK-
IeHus Kietok cobaku cocrasiisieT 30%. PasnocTts
MEX]Ty MAKCUMAaJIbHBIM ¥ MUHUMAITbHBIM 3HAYCHUSIMHU
YPOBHSI T€MOJIN3a SPUTPOLIUTOB JIOIIAIH, ObIKa 1 co0a-
ku coctapiseT 40, 70 u 30% cooTBeTcTBeHHO. Takum
00pa3oMm, KIIeTKH ObIKa B yCJIOBUSIX TUIIEPTOHNIECKOTO
cTpecca 00JIaJal0T MAaKCUMAIIEHOM YyBCTBUTEIHLHOC-
TBIO K MI3MEHEHHIO TEMIIEPATYPHOT0 PEKHUMA IO CPaB-
HEHUIO C IPUTPOLUTaMK COOaKH | jiomiaau (puc. 2).

[TomyueHHBIe pe3ynbTaThl MMO3BOJUIN BBISIBHTH
BHJIOBYIO YyBCTBHUTEIHHOCTH SPUTPOIMTOB K Pa3INd-
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Proceeding from the fact, that the level of hypertonic
damage of human erythrocytes is temperature-
dependent [4], we have investigated the hemolysis of
mammalian erythrocytes in 4.0 M NaCl at various
temperatures (Fig.2).

The analysis of profile of temperature dependency
curves of hypertonic mammalian erythrocytes
hemolysis has shown that the increase of the level of
cell hemolysis at the temperature increase is the
characteristic for all erythrocytes of animal species.

At 0°C equine and bovine erythrocytes hemolysis
was not considerable, and the level of hemolytic damage
of canine cells was 30%. The difference between
minimum and maximum values of the level of equine,
bovine and canine erythrocyte hemolysis is 40, 70 and
30%, correspondingly. Thus bovine cells under
hypertonic stress possess a maximum sensitivity to the
change in temperature regimen, comparing with the
canine and equine erythrocytes (Fig.2).

Obtained results allowed to reveal the sensitivity
of erythrocytes species to various stress factors. Both
at the increase of NaCl concentration increasing under
isothermic conditions (see Fig.1), and the temperature
changing during incubation of cells in 4.0 M NaCl
(Fig.2) canine cells have minimum sensitivity, and
bovine erythrocytes have the maximum one. In spite
of the stress factor nature, the character of species
erythrocytes sensitivity is unchanged.

During the studying hemolysis, induced by salts of
bile acid, and the hypotonic lysis of mammalian

100

Hemolysis, %

Femonus, %

OI T T T T T T T
0 5 10 15 20 25 30 35 40

Temnepatypa, °C Temperature, °C

Puc. 2. TemnepaTypHasi 3aBUCHMOCTh THIIEPTOHHYECKOTO
remonu3sa spurporuTos cobaxu (), nomanu (O), 6bika (@)
B cpene, coneprxkareii 4,0 M NaCl.

Fig. 2. Temperature dependence of canine (), equine (O),
bovine () erythrocytes hypertonic hemolysis in the me-
dium, containing 4.0 M NaCl.

PROBLEMS
OF CRYOBIOLOGY
2004, Ne3



HBIM CTpeccoBbIM (pakTopaM. Kak mpu moBbIIEHHH
koHueHTpauuu NaCl B M30TEpMUYECKHX YCIOBHUSX
(cm. puc. 1), Tak ¥ IpU U3MEHEHNHU TEMIIEPATYPhI TPU
nHKyOarnu xietok B 4,0 M NaCl (puc. 2) MUHIMAITB-
HOW 4yBCTBUTEIBHOCTHIO 00J1a1al0T KIETKH COOaKH,
a MakCUMaJIbHOH — 3puTpouunTsl Obika. HecMoTps Ha
MIPUPOIY CTPECCOBOrO (pakTOpa, XapakTep BHUIOBON
YYBCTBHUTEIHLHOCTH 3PUTPOIIUTOB COXPAHIETCH.

[Ipu n3yuennn reMmonu3a, UHAYLIMPOBAHHOT'O COJIS-
MU JKETYHON KUCIJIOTBI, U THMIIOTOHUYECKOrO JH3HCa
SPUTPOIHUTOB MIIEKOTIUTAIONINX OBLIO MMOKA3aHO, YTO
SPUTPOIHMTHI ObIKA TIO CPABHEHHIO C SPUTPOIMTAMH
JOIWAN TAKXKE XapaKTepusyloTcst Ooiee BBICOKOM
YYBCTBUTEIHHOCTBIO K YKa3aHHBIM THUIIAM JIU3HCa
[13]. ABropsl paboTsI [ 15] 06HApY KUK KOPPETALIUIO
MeX/y YyBCTBUTEIHHOCTHIO 3PUTPOIUTOB PA3INIHBIX
XKUBOTHBIX K T€MOJU3UHY U3 Vibrio vulnificus u
TUIIOTOHUYECKUM cpenaM. OJHAaKO pe3ylbTaThl,
MOJTyYeHHBIE TIPU MCCIEI0BAaHNUN JIN3UCA, WHIYIIH-
POBaHHOTO TeMONHM3UHOM W3 Fusobacterium necro-
phorum [7], noka3anu oOpaTHYIO 3aBUCUMOCTb. Tak,
SPUTPOLMTHI JOMIATN U COOaKH OBLIM BechbMa YyBCT-
BHUTEJBHBI K TeMOJIN3UH-UHIYIHPOBAHHOMY JIN3HCY B
OTIIMYHE OT KJIETOK OBIKa.

OneKkTpuyecKuil poOoil MPUBOANI K PA3ITMUHOMY
HW3MEHEHUIO TPAHCIIOPTHBIX XapAKTEPUCTHK MEMOpaH
SPUTPOIUTOB, OTIMYAIOMIUXCS MO cojepkannio K*
[10]. Tak, yBenuueHue motokoB noHoB Na*, K" u Ca?*
OBLIO 3apErUCTPUPOBAHO ISl PUTPOLIUTOB, XapaKTe-
PHU3YIOIUXCS BBICOKUM COAEPKaHNEM BHY TPUKIIETOY-
HOTO KaJlusi, ¥ He HAOIIOAaNnoch JIsl QPUTPOIIMTOB C
HU3KHUM €T0 CO/IEeP KaHNEM.

OpUTPOLUTH MJIEKONUTAIOIINX MO COAEPKAHUIO
BHYTPHKJIETOUHOTO KaJIds AESAT Ha OBE OOJIbLINE
TPYIIBL: KIETKH C BRICOKUM U HU3KUM CO/IepKaHUEM
K". K nepBoil rpynmne OoTHOCATCS 3PUTPOLUTHI
4eNnoBeKa, JIOMaan, BTOPOH — 3pUTPOLHUTHI ObIKa H
cobaku [10]. OgHako MoydYeHHbIE HAMH JTaHHBIE O
BBICOKOM OCMOTHYECKON U TEMIIEPaTypPHON YyBCTBU-
TENbHOCTH IPUTPOLHUTOB OBbIKA M HHU3KOU KIIETOK
co0aKy CBUACTENBCTBYIOT O TOM, YTO YYBCTBHUTEIb-
HOCTb HCCIEIYEMBIX 3PUTPOLIUTOB K CTPECCOBBIM
(hakTOpaM He 3aBHCHUT OT BHYTPHKIETOUYHOTO COJIEP-
skanus K.

CpaBHUTENBHOE HcCae0BaHIE POCPOTUITUAHOTO
cocTaBa IJIa3MaTHYECKUX MeMOpaH 3pUTPOLHUTOB
miekonTaronmx [9, 12] mokaszano, 4To MeMOpaHbI
SPUTPOLUUTOB ObIKA B OTIMYHE OT IPUTPOIUTAPHBIX
MeMOpaH Jomaan u co0aku (HaKTHUECKU JUIICHBI
¢docharnannxonuna. [Ipu u3ydueHnn CIUsIHUS 3pUTPO-
[IMTOB Pa3HBIX BUIOB MIICKOITUTAONNX OBLIO 0OHAPY-
KEHO, YTO CIUSHHUIO HE MOJABEPTAIOTCS KIETKH,
MeMOpaHbl KOTOPBIX JHLIEHBI (ochaTuaIX0OIHHA.
BerpanBanue ero B ObIYbM SPUTPOLIUTHI COMIPOBOXK-
JIaJIOCh CIUSIHUEM KJIeTOK [8].

Taxum 006pa3oM, NOTyUEHHBIE BUIOBBIE Pa3InIHs
YyBCTBUTEIBHOCTH KJIETOK K M3MEHEHMIO TeMIlepa-
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erythrocytes it was shown that bovine erythrocytes,
comparing with equine erythrocytes are characterised
by higher sensitivity to the mentioned lysis types as
well [13]. The authors of the work [15] found the cor-
relation between erythrocytes sensitivity of various
animals to hemolysin from Vibrio vulnificus and hypo-
tonic media. However the investigation of the lysis,
induced by hemolysin of Fusobacterium necrophorum
[7], showed an inverse dependence. Thus equine and
canine erythrocytes were greatly sensitive to the
hemolysin-induced lysis, compa-ring with bovine cells.

Electric clamp resulted in various change in transport
membrane characteristics of erythrocytes, differing on
the K* content [10]. Thus the increase of ion fluxes of
Na*, K* and Ca?" was recorded for the erythrocytes,
characterized with a high content of intracellular potas-
sium, and that was not observed in erythrocytes with
its low content.

Mammalian erythrocytes according to the content
of intracellular potassium are divided into two large
groups: cells with a high and low content of K*. Human,
equine erythrocytes belong to the first group, and bovine
and canine do to the second one [10]. But the obtained
data about high osmotic and temperature sensitivity of
bovine erythrocytes and low one of canine testify that
the sensitivity of investigated erythrocytes to the stress
factors does not depend on intracellular K* content.

Comparative study of phospholipid composition of
mammalian erythrocytes plasmatic membranes [9, 12]
has shown that those of bovine erythrocytes, comparing
with equine and canine ones are deprived of phospha-
tidylcholine. When investigating the fusion of erythro-
cytes of various mammalian species there was found
that the cells which membranes are phosphatidylcholine
deprived were not subjected to fusion. Its building into
bovine erythrocytes was accompanied by cell fusion [8].

Thus the obtained differences between species in
sensitivity of cells to the change in temperature and
osmotic factors of environment are connected to the
peculiarities of their plasmatic membrane structure.

Itis known [3, 6] that ChP, being the cation derivative
of phenothiazine, shows a high antihemolytic activity
at hypertonic hemolysis of human erythrocytes.
Presented amphiphilic compound inserts into erythro-
cyte membrane, causing a fast alteration of cell shape
[3, 11]. Observed erythrocytes stomato-cytosis in the
ChP presence is stipulated by primary distribution of
its molecules into the inner monolayer of erythrocyte
membrane, enriched with negatively charged phospha-
tidylserine [14].

It was interesting to investigate the peculiarities of
ChP activity during hypertonic hemolysis of mammalian
cells, which differ both by sensitivity to the hypertonic
electrolytic media (see Fig.1), and by the plasmatic
membrane content [9, 12].

In Fig.3 there are presented the dependencies of
mammalian erythrocytes hypertonic hemolysis on ChP
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TYPHBIX U OCMOTHYECKHX (DAKTOPOB OKpY’KaIOLICH
Cpenbl CBSI3aHBI C OCOOCHHOCTAMH CTPYKTYPHI UX
IJ1a3MaTHIECKUX MeMOpaH

M3BectHO [3, 6], uro XII, ABIAACH KATHOHHBIM
MPOU3BOIHBIM (PEHOTHA3MHA, MPOSIBISIET BHICOKYIO
AHTUTE€MOJIUTUYECKYIO AKTUBHOCTH MPU TUIEPTOHU-
YEeCKOM TE€MOJIN3e IPUTPOIMTOB 4esioBeka. JlanHoe
aMmpudHILHOE COeIMHEHUE BCTPAUBACTCS B OPUTPO-
LUTapHYI0 MeMOpaHy, BBI3bIBast OBICTPOE U3MEHEHHUE
(hopme kinetok [3, 11]. HaGmrogaemsbrit cromaronuto3
spuTponuToB B npucyrctBun XII oOycrnoBieH
MIPENMYIIECTBEHHBIM paclpeieIeHHEM er0 MOJIEKYII
BO BHYTPEHHEM MOHOCJIOE S)PUTPOLIUTAPHON MeMOpa-
HBI, 000TalleHHOM OTPHUIATENIBHO 3apsKEHHBIM
tdhocharuamicepunom [14].

[IpencraBnano mHTEpEC MCCIENOBAaTh 0COOEH-
HOCTH TposiBiieHHst akTuBHOCTH XII mpu rumepro-
HUYECKOM TeéMOJIU3€ KJIETOK MIIEKOMUTAIOIIUX,
Pa3IMYArOMNXCS KaK TyBCTBUTEIHHOCTHIO K THIIEPTO-
HHYECKHM JJICKTPOIUTHBIM cpefaM (cM. puc. 1), Tak
Y COCTaBOM IUTa3MaTH4YECKUX MeMmOpaH [9, 12].

Ha puc. 3 npencraBneHsl 3aBUCIMOCTH THITEPTO-
HUYECKOTO T€MOJIN3a IPUTPOIIUTOB MIIEKOMTUTAIOIINX
ot kounenTparnuu XII npu 37°C. Jlo6asnenne XII B
TUIEPTOHUYECKYIO CPELY IO3BOJISIET CHU3UTD YPOBEHB
MOBPEXKICHUS IPUTPOIMUTOB BCEX HCCIEIYEMBIX
KUBOTHBIX. Ecnu nig kieTok cobGaku M Jomanau
MUHUMaJIGHBIN YPOBEHB THIIEPTOHNYECKOTO FeMOJTH3a
B npucyrctBun XII coctaBiger npumepHo 10%, To
s aputpouuToB Obika — 20%. Haubonbmei
YyBCTBHUTEIHHOCTHIO K IEPEHECEHUIO B CPELTY, CONEp-
xarryto 4,0 M NaCl, npu 37°C 00ianamT KISTKH
oObika (puc.3). CnemoBarenbHO, YeM BHIIIE HCXOTHOE
MTOBPEX/ICHUE IPUTPOIMTOB, TEM BBIIIE U YPOBEHb
MHHUMAaJIbHOTO FeMOJIN3a KJIETOK B nmpucyTcTBuM XI1.

Jnst Bcex mccneayeMbIX IpUTPOIUMTOB MO Mepe
yBennueHus koHuneHtpanuu XII mabmromaercs
CHI)KEHHE YPOBHSI THIIEPTOHUYECKOTO TIOBPEXKICHUS
KJeToK. [Ipu jocTrmkeHnu KoHIIeHTpanuy amdudrna
60 MKM KpuBBIE 3aBUCUMOCTH THIEPTOHUYECKOTO
reMOJIM3a SPUTPOLIMTOB BEIXOAST Ha Tuiato. Ecnu st
SPUTPOIUTOB COOAKH H JIOIIATH OHO XOPOIIIO BBIPAXKe-
HO, TO AJIs1 OBIYBUX — JOCTATOYHO y3K0e. PocT ypoBHS
reMoJiu3a KJIETOK HaONIoJaeTcs MpU MOCIe yomeM
noBbIIeHUH KoHIeHTpauu XI1. ['pannunas KoHUEeH-
Tpanusi ampudriia s SpUTpoUToB ObIKa — 80,
nomay — 140 MkM. J{71s1 3pUTPOIIMTOB COOAKM ITpaBast
BETBh KpHBOH (pHC. 3) HEe BhIpa)keHa B JHaIla3oHe
nccnenyembrx koHneHTpanuid (0-200 MxM). Takum
00pa3oM, SPUTPOIHUTEI COOAKH CITOCOOHBI BBIIEPIKU-
BaTh 3HAYMTENbHYI Harpysky XII naxke mpu Tex
KOHIIeHTpanusx ampuduia, mpu KOTOPHIX HAOMIOIACT-
Csl TIOBBINIICHUE T€MOJIM3a SPUTPOIUTOB JOMAIN U
ObIka. I3BECTHO, UTO SPUTPOLUTHI COOAKH B OTIHYINE
OT 3PUTPOIUTOB APYTUX MIIEKOMHUTAIOMINX XapaKTe-
PHU3YIOTCS BBICOKUM COJIEpP)KaHHEM KaK CyMMapHBIX
tdhochomunuaos, Tak u xonecrepuna [12].
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concentration at 37°C. ChP adding into hypertonic
medium allows to decrease the erythrocytes damage
level of all investigated animals. For canine and equine
cells the minimum hypertonic hemolysis level in the
ChP presence is about 10%, but in the case of bovine
erythrocytes it is about 20%. Bovine cells have the
highest sensitivity to the removal into the medium,
containing 4.0 M NacCl, at 37°C (Fig.3). Thus the bigger
is initial erythrocytes damage, the higher is the level of
minimum cells hemolysis in the ChP presence as well.

For all investigated erythrocytes, while an increase
of ChP concentration, it is observed the decrease of
the level of hypertonic cell damage. When reaching
the amphiphile concentration 60 UM, the dependency
curve of hypertonic erythrocytes hemolysis come to
the plateau. If for canine and equine erythrocytes it is
expressed, for bovine ones it is quite narrow. The
increase of cell hemolysis level is observed during
further increase of ChP concentration. Boundary
concentration of amphiphile for bovine erythrocytes is
80, for equine it is 140 WM. For canine erythrocytes
the right branch of the curve (Fig.3) is not expressed
within the range of the investigated concentrations (0-
200 pM). Thus canine erythrocytes are able to
withstand with a considerable loading of ChP even at
those concentrations of amphiphiles, under which the
increase of bovine and equine erythrocytes hemolysis
is observed. It is known that canine erythrocytes,
comparing with those of other mammalian are
characterized with a high content of both total phos-
pholipid and cholesterol as well [12].
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Puc. 3. Binsinue xiopnpomasuHa Ha ypOBEHb THIICPTOHH-
geckoro (4,0 M NaCl) remoru3za aputporurtos cobaku (),
nowann (O), Osika (@ )(temmneparypa 37°C).

Fig. 3. Chlorpromazine effect on the level of hypertonic
(4.0 M NaCl) canine (), equine (O), bovine () erythro-
cytes hemolysis (37°C).
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Puc. 4. 3naueHuss MaKCUMaJIbHON aHTHTEMOIMTHYECKON
AaKTUBHOCTH M 3((EKTHBHBIX KOHIEHTpaUWi (TI0Ka3aHbI
BHYTPH cTOJIOIOB B MKM) XJI0pIpOMa3syHa IpH THIEPTOHH-
yeckoM (4,0 M NaCl) remonu3e 5pUTpOLUTOB ObIKA, JIOLIAN
n cobaku (temmepatypa 37°C).

Fig. 4. Values of maximum antihemolytic activity and effec-
tive concentrations of ChP (are shown inside the columns
in {M) at hypertonic hemolysis (4.0 M NacCl) of bovine,
equine and canine erythrocytes (at 37°C).

Hcxons 3 Hammx pe3yspTaToB, a TaKKe TaHHBIX,
MTOJTYYEeHHBIX IpyTUMH aBTopamH [ 12], MOXKHO caienaTh
BBIBOJ], YTO SPUTPOLUTH COOAKH CIIOCOOHBI JIy4Ile
aJanTHpOBaThCA KaK K N3MEHEHUIO TEMIIEPATypPHBIX
1 OCMOTHYECKUX (PAKTOPOB OKpYKaIOIIEH Cpeibl, TaK
Y BCTPAMBAaHUIO OOJBIIOTO KOJTUYECTBA HK30T€HHBIX
Monekyn XII 6e3 mecTpyKTUBHBIX M3MEHEHHUI
SPUTPOLUTAPHON MEMOPAHBI.

Jst onierku 3 pexTrBHOCTH X1 MBI HCITOJTB30BAIIH
MOHSITHE AaHTUTE€MOJUTHYECKOW AKTUBHOCTH W
3 PeKkTUBHBIX KOHIIEHTpaUuii BemecTBa (puc. 4).
O dexkTnBHAS KOHLEHTpALUs MpeaCcTaBiIseT co0oi
cpenHee apudMeTnuecKoe 3HadeHHE d(G(HEKTUBHBIX
KoHueHTpauut XII, cCOOTBETCTBYIOLIUX MUHUMAaIb-
HOMY 3HaYEHHIO TEMOJIN3a SPUTPOLIUTOB (CM. puc. 3).

Bunno, uro XII nposBisieT BEICOKYIO aHTUTEMO-
JUTUYECKYI0 aKTUBHOCTH (puc. 4). IIpu paszHbIxX
3HaueHUAX P PEKTUBHBIX KOHIIeHTpaui X1 ypoBHH
MaKCHUMaJbHON aHTUIE€MOJIMTHYECKON aKTHBHOCTH
BEIIECTBA JJI BCEX HCCIEAYEMBIX IPUTPOLIUTOB
MIPUMEPHO paBHBI. TakuM 00pa3oM, HECMOTPSA Ha
Pa3IUYHBIN YPOBEHb MCXOIHOTO THIIEPTOHHYECKOTO
MOBPEKACHNS SPUTPOLUTOB U 3HAYEHUI MUHUMAJIb-
Horo remonu3a B npucytctBun XII, ero apdexrus-
HOCTB MPOSIBIIIETCS IPUMEPHO B PABHOM CTEMIEHH IS
KJIETOK BCEX MJICKOTIMTAIOIINX.

BbiBOADI

UyBCTBUTENBHOCTD IPUTPOIIUTOB MIICKOITUTAIOIINX
K U3MEHEHHIO TEMIIEPATypHO-OCMOTHYECKHX (aKToO-
POB cpellbl XapaKTepu3yeTcsl BUAOCIEHU(PUIHOCTHIO.
B ycnoBusiX runepTOHNYECKOro CTpecca SpUTPOLIUTOB
miexkonuTaronmx XI1 mposiBisieT BBICOKYI0 aHTUTEMO-
JUTUYECKYI0 aKTUBHOCTB, NMPH 3TOM JHaNa3oH
3¢ PeKTUBHBIX KOHLCHTpALM aMpUPHUIBHOTO coenu-
HEHMs Pa3IM4eH U BO3pacTaeT B psdy: ObIK, KOHb,
coOaxka.

Tak kak B OCHOBE TUIIEPTOHHYECKOTO OBPEIKACHHS
SPUTPOLMTOB JISKAT MPOLECCHI, CBA3aHHBIC C HAPY-
LIEHHEM NPOHULIAEMOCTH IJIa3MaTHUECKO MEMOpaHEbI
JUIsi MOHOB W, B KOHEYHOM HUTOTE, JUIsS MOJIEKYJI TeMO-
I00MHA, MOXKHO I0JIararh, YT0 HaOIIOJacMble pas-
JUYMS B IPOSBICHHHM KaK TEMIIEpaTypHOH, Tak U
OCMOTHYECKON YYBCTBUTEIBHOCTH SPUTPOLIUTOB pa3-
HBIX BHJIOB JKUBOTHBIX OOYCIIOBJICHBI BHJIOBBIMH
0COOCHHOCTSIMH CTPOCHHUSI M OpTaHU3aLUH HX SPHTPO-
LUTApHBIX MEMOpaH.
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Proceeding from our results, and from the data,
obtained by other authors [12] we can conclude that
canine erythrocytes are able of better adaptation both
to the change in temperature and osmotic factors of
environment, and to the building-in of a great number
of exogenous ChP molecules without destructive
changes in erythrocytes membrane.

To estimate the ChP activity we have used the
definition of antihemolytic activity and an effective sub-
stance concentrations (Fig.4). Effective concentration
1s the arithmetic mean of effective ChP concentrations,
corresponding to a minimum value of erythrocytes
hemolysis (Fig.3).

It is seen that ChP shows a high hemolytic activity
(Fig.4). At different values of effective ChP con-
centrations the levels of maximum antihemolytic
activity of the substance for all investigated erythro-
cytes are practically equal. Thus despite various level
of initial hypertonic erythrocytes damage and values
of maximum hemolysis in the presence of ChP, its
efficiency is manifested about in an equal extent for
all mammalian cells.

Conclusions

Mammalian erythrocytes sensitivity to the change
in temperature and osmotic factors of the medium is
characterized by specificity for species. Under hyper-
tonic stress of mammalian erythrocytes, ChP shows a
high antihemolytic activity, in this case the range of
effective concentrations of amphiphilic compound is
various and increases in the row: canine, bovine, equine
cells.

Since the processes are connected with the damage
of permeability of plasmatic membrane for ions and
for hemoglobin molecules, are in the base of
erythrocytes hypertonic damage, it is possible to
suppose, that observed differences in the development
of both temperature and osmotic erythrocytes
sensitivity of various animal species are conditioned
by the species’ peculiarities of building and organisation
of their erythrocyte membrane.
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