TUIIOTEPMHUUYECKOTO XPaHEHUs1 HEPBHOM TKaHU, 4YTO
TIPUBOJIMT K UX THOENH MOCIIC 3aMOPa’KUBAHUS-OTOTPEBA.
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ENCs morphometrical study has shown, that during the
process of hypothermic storage average sizes of cells
reduced in such a way: in 1 hour of storage — down to 80,
and in 3 hours —down to 75% of initial ones. This is explained
by the effect on cells of the osmotically active sucrose
solution. ENCs freeze-thawing resulted in an increase in
their average sizes approximately up to 115% of initial ones,
that pointed to the augmentation of a number of plasmatic
membrane damages in a suspension.

The studied damages indicate the accumulation in INC of
non-lethal damages during the process of nerve tissue
hypothermic storage, that results in their death after freeze-
thawing.
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Moandumkauns TpaHcnopta MoHoB H* u CBA3bIBaHMS AMNUpUAAMOAQA C

MeMOpaHaMu 3PUTPOLIMTOB KPbICbl MPU TMMNEPTOHUYECKOM BO3AEHCTBUM
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Modification of H* lon Transport and Binding of Dipyridamol with Membranes
of Rat’s Erythrocytes under Hypertonic Effect

BALAKIREV A.N., ABU-AL AsAL F., Ramazanov V. V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

OOMeH BHYTPHKIIETOYHOTO XJIOPH/Ia Ha BHEKJICTOUHBIN
Cynbdar B 3pUTPOLIUTAX YETOBEKA OCYILECTBIIACTCS MO ABYM
MEXaHHM3MaM: BBIXOJ XJIOpHJA WU NMPOTOHA 10 KaHAIY U
00MEH BHYTPHUKJIETOYHOTO XJIOPUAA Ha Cyab(ar U MPOTOH
[3]. IIpu 3TOM NPOUCXOOUT 3AKHCIEHHE CPENbl C
MOCJICAYIONMM ee 3alenaunBanueM. dasza 3akucienus
MEHee YyBCTBUTEIbHAa K MHIHOUTOPAM, U3MEHCHHIM
TeMIIepaTypsl ¥ TUIIEPTOHUYECKOMY Bo3zaeicTuto [ 1]. Llens
PaboThI — BBISIBUTH XapakTep oOMeHa XJI0pu/ia Ha cybdar B
SPUTPOLUTAX KPBICHI.

B skcnepuMeHTe HCIIOJIB30BAIN 3PUTPOLUTH KPOBU
KPBIC, TIOJTyYeHHbIe AeKanuTanuel 18-MecsayHbIX KUBOT-
HbIX. OTMBITBIE YPUTPOLUTHI ¢ remaTokputom 70 %
passomuau 1o 20 % cpemoii, comeprxarieit (MMOJIB/):
KCI1-90, NaCl — 45, caxapo3ssl — 44, tpuca — 10, pH 7,4,
no6asisun JINJIC B koHEUHO# KOHIICHTpaIwu S0 MKMOJIB/ I,
CYCIICH3UIO KJIeTOK MHKyOuposaim 60 muH ipu 37°C. TTocie
00pabOTKH 3pUTPOLMTHI OTMBIBAJIM Cpellol HHKyOannu. B
TepMocTaTupyemyto sdeiiky ¢ pH snexktpoxowm,
COZIEPIKAIIYIO CYNIb(aTHBIE CPEIbl, BHOCUIN IPUTPOIUTHI U
u3MeHeHus pH koHTposnupoBanu camonucueM. besnbie TeHN
MOJIy4YaJId C TIOMOIIBIO JIU3KCA SPUTPOLIUTOB Ha JIEATHON
Oane B cpene, comepkarieit 1 mmons/1 DITA, 5 mmonb/n
tpuca, pH 8 B reuenue 10 mun. [lonydeHHbIN reMonn3ar
neHtpudyruposanu npu 4°C Ha neHTpudyre B TeUeHHE
15 mun npu 15000 o6/mMun. Ocanok oTMmbiBanu 4 pasa
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Exchange of intracellular chloride to extracellular
sulphate in human erythrocytes is accomplished by two
mechanisms: release of chloride along the channel and
the exchange of intracellular chloride for sulphate and
proton [3]. In this case the medium pH changes by such
a way, that the phase of acidification is less sensitive
than the phase of alkalisation to the inhibitors, changes
of temperature and hypertonic effect [1]. The aim of the
work is to reveal the character of chloride exchange to
sulphate in rat’s erythrocytes.

In the experiment we used erythrocytes of rat’s blood,
obtained after decapitation of 18 months’ animals.
Washed-out with 70% hematocrit erythrocytes were
diluted down to 20% with the medium, containing:
KC1 - 90 mM/1, NaCl — 45, sucrose — 44, tris - 10,
pH 7.4, DIDS was added under final concentration of
50 mcM/1, cell suspension was incubated for 60 min at
37°C. After the treatment the erythrocytes were washed-
out with incubation medium. The erythrocytes were
placed into a thermostated well with pH electrode,
containing sulphate media and the changes in pH were
controlled with a recorder. White ghosts were obtained
by lysis of erythrocytes on ice bath in the medium,
containing 1 mM/l EDTA, 5 mM tris, pH 8 during 10 min.
Obtained hemolysate was centrifuged at 4°C by the
centrifuge during 15 min at 1500 rot/min. The sediment
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remonusupyoueit cpenoit. [lonyuen-
HbIe Oeble TeHU XPaHUJIW Ha JIbAY He
6omee 30 MHH 1O SKCIEPUMCHTA.
WHTEHCUBHOCTH POCTa MOJSAPU3ANUAU

Crenens 6mnokupoBanus (%) TpaHcropra noHoB H' B spuTpoIuTax, HaxoQsmuxcs B

Ppa3IMYHBIX Cpe€aax

Blockage rate (%) of H" ion transport in erythrocytes being in various media

brayopecueHIUN ITUIHPHUIAMOIA Tpascropr
moHoB H* MHruouTOpHI 0,12 M Na,SO, +
HU3MEPAIN IPU TUTPOBAHUU €T'0 OenbI- H* ions Inhibitors 0,12 M Na,SO, 1 M Na,SO, 0,86 M caxapo3bl/
MU TEHSIMH SPUTPOLMUTOB BO (iryopu- transport sucrose
MeTpudeckoil kroBete. ConepxkaHue "
OenKa B OENbIX TEHSAX YPUTPOLHTOB Con? - 39=6 335
onpenensiu meronoM Jloypu.
JUAC u nunupuaamosn B HCHOJIb- Aunmpuaamon
(300 MKMOAB/A) 0 7629 627
30BaHHBIX KOHIICHTPALHUAX B U30TOHHU- W3 KAeTKH Dipyridamol (300 - -
4yeCcKol cynb(haTHOMN cpere He OJIOKH- Out of a cell memol/1)
PYIOT BBIXOJA MPOTOHOB W3 KJIETKH, AMAC
TOTHa KakK BXOJ OIOKHpYyeTcs Ha 57 u (0,5 MKMOAB/A) 5048 3124
63% cooTBeTCTBEHHO (Tabauiua). DIDS 0
(0.5 memol/1)
I'unepronnueckue cpeanl BHI3BIBAIOT
OJIOKUpOBAHME KaK BHIXOJIA, TAK M BXOJIa KOHTpOAL i 1456 5146
OPOTOHOB M HHAYUUPYIOT HHTH- Control
OuTOpHOE NelcTBUE TUIUPHUIAMOIIA AMITUPHAGMOA
IIpY BBIXOJI€ IPOTOHOB U3 KJeTKu. [Ipu (300 MKMOAB/A) 63=7 886 867
B raeTky Dipyridamol
TPAaHCIIOPTE IIPOTOHOB B KJIETKY POCT Into a cell (300 memol/1)
CTCTICHU MHTHOUPOBAHUSA OTpakaer
aJJIMTUBHOE JIelicTBUE GJIOKATOPOB U AVAC
(0,5 MKMOAB/A) 5728 826 828
TUNIEPTOHUYECKUX cpejl. TuTtpoBaHue DIDS * * -
JUIAPUIAMOJIa TCHSIMH SPUTPOLIMTOB (0.5 memol/1)

BBI3BIBACT POCT MOJspU3anuu (Hiryo-
pEeCICHINH KaK B M30TOHHUYECCKOW, TaK M B THIEP-
TOHUYECKOH cynbdaTHOM cpepax. OQHAKO B THUIICPTOHU-
YECKOW Cpe/iec CTENCHb MOJIAPU3AUU (PIIyopeCUeHIINI
BBIIIIE, Y€M B M30TOHHWYECKOU (pHCYHOK). TUTpoBaHHE
TeHsaMH, moaydeHHbIME U3 JIJIC 06paboTaHHBIX IPUTPO-
IIUTOB, IPUBOANT K PEIYKIIMU HApACTAHUS MOIAPU3ALUU
(bayopecueHIUH TUIHPUAAMOJIA B THIEPTOHUICCKON
cynedarHoii cpene. Ecnu cpena mHKyOanmm, Hapsay c
M30TOHUYECKHUM CYJIb(paToM, Copepikalia IUIepTOHU-
YECKYI0 caxapo3y, TO 3TO 3HAYUTEJIHHO MTOAABIISIIO POCT
HOJISIpU3aIUU AUMUPHUAAMOJA NMPU TUTPOBAHHUHU €TO
TEHSIMH KOHTPOJIBHBIX SPUTPOIUTOB.

[Tomy4ueHHBIE pe3yNBTaThl TIOKA3BIBAIOT, YTO BhIxoA H*
HE YYBCTBHUTEJCH K MHTHOUTOPAM IO CPABHEHHUIO C €ro
BxozioM. B [1] oTMedasnocs, 4To 0OMeH BHYTPHUKIETOYHOTO
XJIOpUJa Ha BHEKJIETOUHBIA Cyiab(ar AJs dPUTPOLUTOB
YeJIO0BEKa OCYIIECTBIACTCA IO JBYM MEXaHHU3MaM:
KaHaJbHOMY ¥ OOMEHHOMY, YTO, BEPOSITHO, XapaKTePHO H
JUTSL SPUTPOIIMTOB KPBICH. Vcmonb30BaHUE THIICPTOHU-
YeCKUX CpeJ MHAYNUPYET MHTHOUTOPHOE ACHCTBHUE
JUIUPUIaMOJia Ha BBIXOJI IPOTOHOB U3 KIIETKH (Tadiauna),
OJIHAKO TOJBKO THIIEpPTOHHMYECKas cylbdaTHas cpera
BBI3BIBAET POCT CTEIEHHU MOJSPU3aALUKN (QIIyOpecUeHIINN
JTUIHAPUIAMOIIA C TSHSIMH, a THIIEPTOHUYECKAas caxapo3Hast
cpena peayIupyeT 3TOT IoKaszarenb (pUcyHOK). Takoi
pe3ylnbTaT yKa3bplBaeT Ha TO, YTO POCT MOHHOW CHIIBI
IPUBOAMT K YBETUYEHUIO CBS3BIBAHUS TUIHMPHUAAMOIIA C
AHUOHHBIM KaHaJOM, OZHAKO POCT OCMOTHYECKOTO
rpangueHTa Ha MeMOpaHe TakXe SBIAETCS BECOMBIM
(hakTOpOoM B M3MCHCHHH WHTHOWUTOPHOW CHIIBI JaHHOTO
Omokaropa.

[Tomy4yeHHBIEC pe3yTBTaTHI ITOCIIE 00PabOTKH SPUTPOIIH-
toB JIMJIC yka3pIBalOT, YTO OCTATOYHAs MOJAPU3AIUS
bayopecueHIUN ITUNHUPHIAMOJia B M30TOHHUYECKOMN
Cynb(haTHOU cpele 0OyCIOBIEHA CBSI3bIBAHUEM €T0 HE C
AHHOHHBIM KaHAJOM, a C IIOBEPXHOCTHIO MEMOpPAHEHI.
He3naunTenbHOE BIUSHAC THIIEPTOHNYECKON CYIb(haTHON
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was washed-out 4 times with hemolysing medium.
Resulted white ghosts were stored on ice not more than
30 min before the experiment. The intensity of the growth
of dipyridamol fluorescence polarisation was measured
during its titration by white ghosts of erythrocytes in
fluorimetric cuvette. Protein content in white ghosts of
erythrocytes was determined with Loury method.

DIDS and dipyridamol of the used concentrations in
isotonic sulphate medium do not block the release of
protons out of a cell, meanwhile the entering is blocked
by 57 and 63%, correspondingly (Table). Hypertonic
media cause the blocking of both release and entering
of protons and induced inhibitory effect of dipyridamol
at the proton release out of a cell. During the transport
of protons into a cell the growth of inhibition degree
reflects an additive effect of blockers and hypertonic
media. Titration of dipyridamol with the ghosts of
erythrocytes causes the growth of fluorescence
polarisation both in isotonic and hypertonic sulphate
media. However in hypertonic medium the degree of
fluorescence polarisation is higher than in isotonic one
(Figure). Titration by the ghosts, obtained from DIDS-
treated erythrocytes, results in the reduction of
accumulation of dipyridamol fluorescence polarisation
in hypertonic sulphate medium. If incubation medium
along with isotonic sulphate contained hypertonic
sucrose, then this considerably suppressed the growth
of dipyridamol polarisation during its titration by the
ghosts of the control erythrocytes.

The obtained results demonstrate that the H*
releasing phase is not sensitive to the inhibitors in
comparison with the one of H" entering. The paper [1]
showed that the exchange of intracellular chloride to
extracellular sulphate for human erythrocytes is
accomplished by two mechanisms: channel and
exchange, that is characteristic for rat’s erythrocytes.
Usage of hypertonic media induces an inhibitory effect
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0,3

of dipyridamol on the release of protons out of a

cell (Table), but only hypertonic sulphate
medium causes the growth of the degree of
dipyridamol fluorescence polarisation with the
ghosts and hypertonic sucrose medium reduces
this index (Figure). Such a result points to the
fact that the growth of ionic strength results in
an increase in dipyridamol binding with anion
channel, however the growth of osmotic gradient
on membrane is also powerful factor in the
change of inhibitory strength of this blocker.
The obtained results after the treatment of
erythrocytes with DIDS show that residual
polarisation of dipyridamol fluorescence in
isotonic sulphate medium is stipulated by its
binding not with anion channel but the surface
of membrane. A slight effect of hypertonic
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Poct nmomsipuzanuu ¢pryopecueHIH AUNUPUIAMOIIA B Pa3IMYHBIX cpeaax (MoJb/i)

IIPU TUTPOBAHUH OETBIMHU TEHSIMH dPUTPOLUTOB!

1 -0,12 cynstara Harpus; 2 — 1,0 cynbdara narpus; 3 — 0,12 cynsdara Harpus
(oopadorka INJIC); 4 — 1,0 cynbdara varpus (oopadorka ANJC); 5—0,12 cynbdara

Harpus 1 0,86 M caxapo3sl.

Polarisation growth of dipyridamol fluorescence in various media (M/1) during titration

with white ghosts of erythrocytes:

1-0.12 sodium sulphate; 2 — 1.0 sodium sulphate; 3 - 0.12 sodium sulphate (DIDS
treatment); 4 — 1.0 sodium sulphate (DIDS treatment); 5 —0.12 sodium sulphate and

0.86 M sucrose

cpensl Ha nedictBue JUJIC, BuauMo, 00yCIOBICHO TEM,
YTO OH CBS3BIBACTCS TOJHLKO C aHKOHHBIM KaHAJIOM U ¢ OoJiee
BBICOKMM CPOJCTBOM, UEM TUITUPHUIAMOII [2].

Takum 006pa3oM, KOMOMHHPOBAHUE IPHUTPOLHUTOB
KPBICHI ¢ He3a0ypepeHHO cynb(haTHON Cpeoi BBI3HIBACT
e€ 3aKMCIICHHUE C TIOCemyrolel (hasoii sarenaunBanus. [Ipu
3TOM (ha3a 3aKHUCIICHUS MEHEE YyBCTBUTEIbHA K HHTHOUTO-
paM aHHOH-TPAHCIIOPTHOW CHCTEMBI, ueM (hasza 3arresna-
yuBaHus. [UneproHnyeckoe BO3IEUCTBUE CTUMYIUPYET
WHTHOUTOPHYIO CHITY JUITHPHIAMOIA Ha (ha3y 3aKUCIICHUS.
l'umeproHnYeckas cyiab(arHas cpe/ia BBI3BIBACT OONBITHI
poct noaspuzanuu GIyopeCUCHIIUN AUITHPUAAMOJIA B
MNPUCYTCTBUU TEHEW SPUTPOIUTOB, TOT/AA KaK TUIEP-
TOHHYECKAsl caxapo3Has cpeja MOAaBIsSeT POCT JAHHOTO
ToKa3arers.
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1.

sulphate medium on DIDS effect is likely
stipulated by the fact, that it binds only with
600 anion channel and with higher affinity than
dipyridamol [2].

Thus the combination of rat’s erythrocytes with
non-buffered sulphate medium causes its acidification
with the following alkalisation phase. In this case the
phase of acidification is less sensitive to the inhibitors
of anion-transport system that the phase of
alkalisation. Hypertonic effect stimulates an inhibitory
strength of dipyridamol on the phase of acidification.
Hypertonic sulphate medium causes a larger growth
of dipyridamol fluorescence polarisation in the
presence of erythrocyte ghosts, meanwhile
hypertonic sucrose medium suppresses the rise in
this index.
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