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HccnenoBanu BIusHIE BapHannii aHHOHHOTO COCTaBa CPEel PeruApaTaiy Ha IyBCTBUTEIBHOCT KJIETOK K IIOCTTUIIEPTOHNIECKOMY
msucy (ITTJ1). [Tokazano, 94TO ypOoBEHb ITOCTITHIIEPTOHNIECKOTO TOBPEXKICHUS SPUTPOLUTOB OIPEEISETCS IOCTYIIICHHEM B KIIETKY
B MOMEHT peruaparanyy IpOHUKAIOMUX aHMOHOB. OTMEUEHO, YTO LUTOCKENET IPUHIMAET Yy4acTue B PeryssaluH yCTOMYMBOCTH
spurpouuron k I1T7JI.

Knrouesvie cnosa: mocTrunepTOHMIECCKAN JIN3UC, aHUOHBL, nunupugamon, JUJC.

JlocmipkyBaiy BIUIAB Bapiamiil aHiOHHOTO CKJIaly CepeJOBHII peTiapaTamii Ha Yy TJIMBICTh KIIITHH 0 HOCTTIMEPTOHIYHOTO JII3UCY
(I1TJT). ITokazaHo, 110 PiBEHB MOCTTTIMEPTOHIYHOTO ITOMIKOHKCHHS EPUTPOLIUTIB 00YMOBIIOETHCS HA/IXO/PKCHHSIM JI0 KIIITHHU B MOMEHT
perinparamii npoHUKHUX aHioHiB. [loka3aHo, O MUTOCKEIET TAKOXK IMPUITMAEe yUacTh y peryisii cTifikocTi eputporwmti 1o I1TJ1.

Knrouogi cnosa: nocTrinepToHivHMA Ti3uUC, aHIOHH, Ainipigamon, JIJIC

We have studied the effect of variations with different anionic content of the rehydration media on cell sensitivity to posthypertonic
lysis (PHL). We have shown that the level of erythrocytes’ posthypertonic damage is determined by entering in a cell of penetrating
anions at the moment of rehydration. It was noted that cytoskeleton participated in the regulation of erythrocytes resistance to PHL.

Key words: posthypertonic lysis, anions, dipiridamol, DIDS.

HuskoremmieparypHOe KOHCEPBUPOBAHIE OPTAHOB
U TKaHEW — OJIHO U3 BaXXKHBIX HAIpaBJIEHUW COBpE-
MeHHOU Omonormu. Cpenu MCIONB3YEeMBIX KOHCEp-
BHPYEMBIX TKaHEH 0c000€ MECTO 3aHUMAIOT IPUTPO-
LUTHI, MEXaHU3MBbI MOBPEXKICHUS U YCTOMUUBOCTHU
KOTOPBIX MPU MHKYOAIMi B HU3KOTEMIIEPATYPHBIX
YCIOBUSAX U MOCHENYIOLIEM pa3zMOpaKMBaHUU
HeoO0xonuMo u3yduTh. OCOOBI MHTEpEC Mmpe-
crapisieT MmexanusMm I[IIJI sputpouuToB — siBneHHE
reMonn3a, UHAYIUPOBAaHHOE MHKyOaumuei ux B
JEeTUAPaTUPYIONIEN, a 3aTEM B pErujipaTupyloiieit
cpenax. JlaHHBIN THUO JU3UCA MOXKET CIYXHUTh
MOJIETBI0 TTOBPEKICHUS KICTOK NPU MEIJICHHOM
3amMopaxuBaHuu-orranBanuu [ 10, 11, 17].

H3BecTHO, YTO TeMOJUTHIECKass Topa ¢op-
MHUpPYETCS B HAYaJbHBI MOMEHT perHuipaTaiiuu
SPUTPOLUTOB MPU MEPEHOCE UX U3 TUIEPTOHUYECKUX
[7, 24] cpen B M30TOHUYECKHE, KOTIA pe3Koe
yBEJIMYEHUE MPUTOKA BOABI B KIETKY BBI3BIBACT €€
00BEMHBIE CABUTH, KOTOPHIE MOTYT WHIYIMPOBaTh
HapylleHHEe LEeT0CTHOCTU LUTOIIa3MaTHYECKON
MeMmOpaHbsl. Ha ¢opmMupoBaHre MOpHI BIUSIOT
HEKOTOpHIE BEIIECTBA, HAMPUMEDP, NHBAJICHTHBIC
KaTHOHBI ITWHKA M KaJIbIHS, caxaposa, pH u 1. 1. [2,
19, 20]. Crenens pa3sutus [1IJ] k1eTok Takke CHIBHO
3aBUCHUT OT TEMIIEPATYPhl M BPEMEHU WHKYOAIINH UX

Haemolytic pore is known to be formed at the
starting moment of erythrocytes dehydration when
transferring them out of hypertonic media [7, 24] into
isotonic ones, when a sharp increase of water influx
into a cell causes its volumetric shifts, which may
induce the damage of cytoplasmatic membrane
integrity. Certain substances affect the pore formation,
such as bivalent zinc and calcium cations, sucrose, pH
etc. [2, 19, 20]. An extent of PHL development in
cells also significantly depends on the temperature and
time of their incubation in dehydrating and rehydrating
media [3, 4, 9, 24], osmolarity and ionic force [19, 23].

Studying of the effect of various rehydration media,
for instance, of the series of sodium salts, as well as
anionic transport inhibitors on erythrocytes suscep-
tibility to PHL was the aim of the work.

Materials and methods

We have used donors’ blood erythrocytes of the
2n oroup. PHL of red cells was performed by
transferring cell suspension aliquots out of 3mol/l NaCl
(10min exposure), as well as out of 1.5mol/l NaCl
(45min exposure) into isotonic rehydrating media.
Isotonic media comprised the following sodium salts
(mmol/1): NaCl - 150; sodium pyruvate — 150; sodium
salycylate — 150; sodium isothyocinate — 150, sodium
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B JIETHJPATUPYIOIIEH U peruipaTupyronen cpenax
[3,4,9,24], oCMOISPHOCTH U HOHHON CHIIBI ITHX CPEJI
[19,23].

Lenp paboTel — HcCleAOBAaHHUE BIHMSHHUS pas-
JUYHBIX CpeJ perujpaTanui, B 4aCTHOCTH psjaa
HATPUEBBIX COJIEH, a TAK)KE HHTMOUTOPOB aHHOHHOTO
TPaHCIOPTA, HAa YYBCTBUTEIBHOCTh SPUTPOLUTOB K
[TJI.

Matepmnanbl 1 metoAbI

B pabote ucmonp30Batl 3pUTPOLUTHI JOHOPCKON
kposu rpynisl I1. IITJI 5puTpouUTOB OCYIIECTBIAIN
IIepEeHEeCEeHNEM AMKBOT KJIETOYHON CYCHEH3UHU U3
3 momnw/n NaCl (okcno3unus 10 ¢) u u3 1,5 Mons/n
NaCl (sxcmo3unus 45 MUH) B U30TOHUYECKHUE
peruapaTtupymoomue cpeasl. M3oToHnyeckne cpensl
BKJIIOYAJIH CJIEIYIOIME HAaTPUEBbIE COMM (MMOJB/M):
NaCl - 150, mupyBar Hatpus - 150, canummiaTt HaTpHs -
150, uzotnonuanat Hatpus - 150, arierat Hatpust - 150,
Opomun Harpus - 150, cynedar Hatpust - 110, Tpéx3ame-
mEéHHBINA uTpaTt "Hatpus - 106 (pH 7,4). Brime-
yKa3aHHbIE AHMOHBI 3aMEeIIalId Ha XJIOPH/I-aHHOHBI.
B skcmepuMeHTax HCIOJIBb30BaId MHTHUOHTOPHI
AHUOHHOTO TPaHCHOpPTa AUU3O0THONNAHOCTHUIIb-
6ennucynbdonat (JJUAC) u nunmpunamon. YpoBeHb
reMOJIH3a 3PUTPOLIUTOB OIIPEIEIISIIH MMy TEM PETUCTPa-
UM U3MEHEHUS! ONTHYECKOH MJIOTHOCTH CYCHEH3HH
SPUTPOLMTOB IpH AuHE BoiHbI 720 HM. KoHneHTpatus
KJIETOK B KIOBeTe cooTBercTBoBana 0,3 en. onrtu-
YECKOW IJIOTHOCTU. YMEHbLIEHHE WHTECHCHUBHOCTH
CBETa, MPOULIEAIIETO Yepe3 KIOBETYy ¢ 00pa3LoMm,
00YyCIIOBJIEHO pacCesTHUEM CYCIIEH3UH Ha MaJIble YIJIbI,
ompezaenspoueecs KOJIUUYECTBOM TeMOTI00HH-
COoJepKalIuX KIETOK, COXPaHSAIOUINX 3aMETHYIO
Pa3HOCTH TMOKa3aTenell IpeIoMIICHHUS CPEbl BHYTPH
u cHapyxu 3putponura (An). Beidpoc remornodrna
13 OIMHOYHOM KJIETKH OOBIYHO 3aBepiraercs3a 5-10 cu
B MacmTabax MHHYTHOTO 3KcmepuMeHTa An s
OJUHOYHOHN KIJIETKH M3MEHSETCS CKAauKOM.

Pe3yAbTaTbl M 00CyXXAeHHe

Kak Buano u3 puc. l,a, cTenesb mocTrumnep-
TOHUYECKOTO MOBPEXIEHHUS KIIETOK IOCJIE MpeaBa-
pUTENbHON MHKYOAIIH B THIIEPTOHUYECKOM PacTBOpe
NaCl ¢ xoHuentpamnueid 1,5 MMOIB/I 3aBUCUT OT
coCTaBa M30TOHMYECKUX cped. Tak, Mpu 3aMeIeHnn
AQHMOHOB XJIOpa Ha MOHBI M30THONMAaHaTa (KpuBas 1) n
Opomuma (KpuBas 2) B peruapaTUpYIOLMEnd cpere
YPOBEHBb MOCTTHUNEPTOHHUYECKOTO MOBPEKACHUS
KJIETOK He n3Mensaercs. [Ipu 3aMerennn XiIopuIHbIX
AHWOHOB Ha aHWOHHI MUpyBarta (KpuBas 3), areraTa
(kpuBas 4), canununara (kpuBas 5) HaOIOmaeTcs
CHIDKEHHE YPOBHsI reMoJin3a Ki1eTok (ot 60 zo 50 %).
AHaJNOrHYHbIE PEe3yIbTaThl ObLIM MOJXYYEHBI U IS
PUTPOLUTOB, PETUAPATUPOBAHHBIX IOCJIE THUIIEP-
ToHM4eckoi nukyOaruu B 3 monb/1 NaCl (puc.1,0).
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acetate — 150, trisubstituted sodium citrate (pH 7.4).
The mentioned above anions were substituted for
chloride-anions. In the experiments we have used
anionic transport inhibitors such as DIDS and
dipiridamol. The level of erythrocytes haemolysis was
noted by recording the change of an optic density in
erythrocytes suspension at wave length of 720 nm.
Cell concentration in the cuvette corresponded to 0.3
optic density units. Elimination of light intensity which
passed through the cuvette with the sample was
stipulated by the suspension scattering on small angles,
that was determined by the extent of haemoglobin-
containing cells, which kept a significant difference in
the indices of the medium refraction inside and outside
of erythrocytes (An). Haemoglobin release out of a
single cell usually finishes by 5-10 s and within the
scale of a minute experiment An for a single cell
changes jump-wise.

Results and discussion

The Fig. 1a shows that degree of posthypertonic
cell damage following preincubation under NaCl
hypertonic solution with the concentration of 1.5mol/l
depends upon isotonic media composition. When
substituting chlorine anions for isotiocianate ions
(curve 1) and bromide (curve 2) the level of
posthypertonic cell damage is not changing. When
substituting chloride anions for pyruvate anions
(curve 3), for acetate (curve 4), salycilate (curve 5),
we observe the decrease in cell haemolysis level (60
to 50%). Similar results were also obtained for the
erythrocytes, rehydrated after hypertonic incubation
under 3mol/l NaCl (Fig. 1b).

Substitution of chlorine anions for sulphate anions
(Fig. 2a) results in the PHL elimination in cells both
after the incubation under 3mol/l NaCl (Fig. 2a), and
after the exposure under 1.5 mol/l NaCl (Fig. 2b).

The most manifested decrease of the degree of
erythrocytes’ posthypertonic damage (15-20%) was
noted when substituting chlorine anions for citrate
anions in rehydrating medium following their incubation
in NaCl hypertonic solutions with 1.5mol/l concentration
(Fig. 2c) and the concentration of 3mol/l (Fig. 2d).

Fig. 3 presents the change of the level of optic
density for erythrocytes suspension depending upon
DIDS concentration in citrate medium following
erythrocytes incubation under NaCl hypertonic solution
with the concentration of 1.5 mol/l. It is shown that
this inhibitor under the concentration of 5 umol/l has
already eliminated the level of optic density. Further
increase of the inhibitor concentration induces more
significant decrease of the level of optic density. Such
effects are also observed for the cells incubated
preliminarily under 3mol/l NaCl (Fig.3, b).

Dipiridamol effect on erythrocytes susceptibility to
PHL differs upon the one for DIDS. Its use
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Puc. 1. BnusHue 3aMenieHus XJIopuaa Ha Ipyrue aHUOHBI B peruapatupyromux cpenax Ha 171 spurpouutos mocie
naKyOanuy B NaCl: a— 1,5 Mmonb/1, 6 — 3 Mons/it: 1 —M30THOILIMAHAT HATPHSL, 2 — OPOMUJ HATPHS, 3 — IMPyBAaT HATPHSL, 4 —

aueTar HaTpus, S — CAJIMLUIAT HAaTPHUS.

Fig. 1. Effect of chloride substitution for other anions in rehydrating media on PHL of erythrocytes after incubation in
NaCl: a— 1.5M, b — 3mol/I: 1 — sodium isocianate; sodium bromide; 3 — sodium pyruvate; 4 — sodium acetate; sodium

salycilate.

3amelnieHre aHHOHOB XJIOpa HA aHMOHBI Cyibdara
(puc.2, a) mpuBomut K ymensIenuto [1I7J] kireTok kak
niocyie uaKyOarmu B 3 Moiis/J1 NaCl (puc.2, a), Tak ¥ 1ocjie
akcrio3unuu B 1,5 mois/it NaCl (puc.2, 6).

HawnGornee BbIpaykeHHOE CHIDKEHUE CTENIEHH ITOCTTH-
MEPTOHNYECKOTO MTOBPEXACHHUS SpUTpoLToB (15-20 %)
HaOII01aI0Ch NPU 3aMELICHUH aHMOHOB XJopa Ha
aHMOHBI LIUTPaTa B pETUAPATHPYIOLIEH cpene mocie
UX MHKyOauu B runepToHndeckux pacrsopax NaCl
¢ KoHIleHTparuei 1,5 monb/i (puc.2, B) U 3 Monb/1
(puc.2, ).

Ha puc. 3, a npencraBieHO W3MEHEHHE yPOBHS
ONITUYECKON TUIOTHOCTH CYCIIEH3UH 3PUTPOIIUTOB B
3aBucuMocty oT KoHnentpamwu JANJC B nuTparHoi
cpele mocie MHKyOaluu SPUTPOLHUTOB B THIEP-
ToHuueckoM pacteope NaCl B koHIieHTparwu 1,5 MOJIb/I1.
BuHo, 4TO TaHHBIH HHTUOUTOD yKE B KOHLIEHTPALIUH
5 MKMOJIB/JI CHUXXAET YPOBEHb ONTHYECKOU IUIOT-
HocTu. JlanpHeilliee yBeaudeHnEe KOHLEHTPALUU
HHTUOUTOpa BBI3BIBAET elIé OOoJblIee CHIDKCHHUE
ypOBH# onTryeckor IoTHOCTH. [TomoOHbIe 3¢ deKThI
HaOJNIOAAIOTCS U IS KJIETOK, IpPEABapUTEIbHO
npouHKyOrpoBaHHbIX B 3 Monb/1 NaCl (puc.3, 0).

HelictBue nunupuaamolia Ha 4yBCTBUTEIbHOCTh
sputpormuros K I1IJI otrgaercs ot nevicreus ANJIC.
Ero ucnons3oBanue He BIUSIET Ha 4yBCTBUTEILHOCTh
kieTok K [1IJ] mocne ux axcmo3umuu B pactBopax NaCl
C KOHIIGHTpaImel Kak 1,5 Mob/1, Tak 1 3 Mob/11 (puc. 4).
[Ipu sTOM NaHHBIA HHTHOUTOpP HE M3MEHSIET YyBCTBH-
TeNbHOCTH 3puTpouToB K [1IJ] qaske B KOHUEHTpauu

influencesthe cell susceptibility to PHL after their
exposure in NaCl solutions with the concentrations both
of 1.5 mol/l and 3mol/l (Fig. 4) In this case the inhibitor
does not change erythrocytes resistance to PHL even
under the concentration of 100pumol/I.

As the data show, the level of erythrocytes’ PHL
depends upon the type of anions entering the
rehydration medium. Certain regularities are noticed
in cell response to the presence of various anions in
rehydrating medium. During PHL the erythrocytes’
membrane is getting the defects, sizes of those depend
upon the incubation and rehydration media osmolarity
[3]. It can be supposed that the defect will be
penetrating for different sizes’ anions. The dependence
of PHL level upon the molecular mass of the anions
present in rehydrating medium is noted: with the
molecular mass increase certain protecting effect of
anions. There are the data [8] testifying to the
dependence of membrane pore permeability upon the
anions size. Referring to this fact we can suppose that
elimination of posthypertonic damage of erythrocytes
in the media containing large-sized anions (acetate,
pyruvate, salicilate, sulfate, citrate) comparing to small-
sized ones (chlorine, bromide, isotiocianate) is related
to their insignificant influx into a cell because of the
defects, though there are some notions different to the
present one. For example, molecular mass of chlorine
makes 35.5, and SCN is 58, although in the presence
of sodium isotiocianate the higher level of erythrocytes
haemolysis comparing to NaCl is observed. This
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Puc. 2. Bnusnue 3amerieHus XJIopy/a Ha cyabgar HaTpus (a,0) 1 muTpar HaTpus (B, T) B peruaparupyrommx cpenax Ha [1I7J1
aputporuToB nocie nakyoaruu B NaCl: a, B— 1,5 Mmonb/it; 6, T — 3 MOJIB/J1.

Fig. 2. Effect of chloride substitution for sodium sulfate (a, b) and sodium citrate (c, d) in rehydrating media on PHL of
erythrocytes after incubation in NaCl: a,c —1.5; b,d — 3 mol/l.

100 MxMOB/11.

Kax BuHO 13 IpecTaBIEHHBIX JaHHBIX, YPOBEHb
[TJI >puTpouUTOB 3aBUCUT OT THUIA aHHOHOB,
BXOAAIIMX B cpeny peruapartanud. [Ipocnexnparorcs
HEKOTOPBIE 3aKOHOMEPHOCTH B OTBETE KJIETOK Ha
NPUCYTCTBUE PA3JIUYHBIX aHHOHOB B peEruapa-
tupytomeit cpexe. Tak, Bo Bpems [1IJI memOpana
SPUTPOIUTOB MOITYHALT NePEKTHI, Pa3Mephl KOTOPHIX
3aBUCAT OT OCMOJISIPHOCTH CpPEJ THIEPTOHUYECKOU
neKyOanuu u peruapartanuu [3]. MoxHO mpen-
MOJIOXKHTH, YTO Ae(eKT OyAeT B pa3HOU CTElneHH
MPOHMIIAEM 11 aHMOHOB Pa3JIUYHBIX Pa3MepoB.
OtMmeuaercs 3aBucuMocTs yposHs [IIJI ot mone-
KYyJSIpHOH MacChbl aHHOHOB, NMPHUCYTCTBYIOLIUX B
peruapaTupyronei cpene: ¢ yBeIMYEHUEM MoJIe-
KYJISIPHOH MacChl aHHOHOB HaOIIONAaeTCs MX HEKOTOPOe
npoTeKkTupylouiee neiicraue. B pabdore [8] npeacras-
JIEHBI JJaHHbIE, CBUAETEILCTBYIOLINE O 3aBUCUMOCTH
MIPOHUIIAEMOCTH MEeMOpPaHHOW MOPHI OT Pa3MepoB
AHMOHOB. VICX0/1s1 M3 3TOr0 MOYKHO MPEATIONOKHTE, YTO
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discrepancy must have been explained by the fact that
isothiocianate ion chaotropically affects both
erythrocytes membrane and isolated enzymes by
increasing their activity [18]. Isotiocianate ion affects
vesicles in the same way as well [6]. Taking into
consideration the molecular mass of pyruvate anion,
which makes 88 and that is more than of the mentioned
anions, we can suppose that its slight protecting effect
is connected with its penetration into a cell. Protecting
effect of sulfate anion and citrate might be related to
the fact that during rehydration they get into a cell
insignificantly. For example, sulfate with a slow rate
penetrates inside the erythrocytes[5], but citrate does
not penetrate it at all, as it has low affinity to a chloride
transport site [21].

DIDS is an irreversible inhibitor of anion channel
[15], but dipiridamol is reversible one [16], however
either possess the ability to block chloride anions
redistribution. Their application allowed to elucidate
the role of chloride anions’ redistribution in cell
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Puc. 3. Bnuanue JJUJIC na IIJI sputpouuTos B cpexe, cogepxameit 106 MM Tpéx3ameménnoro nurpara Na, pH 7,4 mocne
uHKyOaruu B pactBopax NaCl (a— 1,5 mons/i, 6 — 3 Momb/i1): 1— KOHTPOIb; 2 — 5 MKMOITB/IT; 3 — 10 MKMOITB/IT; 4 — 20 MKMOJTB/JT;
5 — 50 MKMOIB/1; 6 — 100 MKMOJIB/1.

Fig. 3. DIDS effect on PHL of erythrocytes in the medium, containing 106mM of trisubstituted sodium citrate, pH 7.4, after
the incubation in NaCl solutions. a— 1.5, b—3mol/l: 1 —control, 2 — 5 pmol/l; 3 —10 pmol/l; 4—20 pmol/l; 5—50 pmol/l;

6 — 100 pmol/l.

YMEHBILIEHUE MTOCTIUIIEPTOHNYECKOT0 MOBPEXKACHUS
SPUTPOLUTOB B cpelax, COAepKaluluX aHUOHBI
OonbmIoro pasmepa (amerar, MUPYyBaT, CaTUIUIIAT,
Cynb(ar, IUTPAT) ¥ 110 CPABHEHHUIO C aHHOHAMH MaJIoro
pa3mepa (x0p, OpoM, U30THOITHAHAT), CBSI3aHO C UX
HE3HAYUTEIbHBIM MOCTYIIJIEHHEM B KJIETKY depes
ne(heKThl, XOTS U HMEITCS HEKOTOpble Heco-
OTBETCTBHUS JAaHHOMY MpeArnonoxenuo. Hampumep,
Mmojekyssipaas Macca Cl cocrasiser 35,5, a SCN- 58,
XOTSl B MPUCYTCTBUM M30THOIIMAHATA HATPHs HAOMIO-
naercs 0omee BBICOKUI YPOBEHb F'eMOJIH3a SPUTPOLIITOB
o cpasHeHuto ¢ NaCl. /laHHOe HecooTBeTCTBUE,
BEPOSITHO, OOBSICHACTCS TEM, YTO N30THOLIMAHATHBIN
WOH XaOTPOMHO AeHCTBYEeT KaK Ha MeMOpaHy
SPUTPOLIUTOB, TAK U HA U30JUPOBAHHBIC (PEPMEHTHI,
yYBEIUYMUBas X aKTUBHOCTS [ 18]. U3oTHOLMaHATHBIN
AHUWOH TOJTOOHBIM 00pa30M AEHUCTBYET 1 Ha BE3UKYITBI
[6]. Ucxons U3 MOJIEKYISIpHON Macchl aHMOHA
MMpyBaTa, KOTopas COCTaBiIAeT 88 1 KoTopas OoJbIIe
BBIIIICHA3BAHHBIX AaHHOHOB, MOXKHO ITPEAIIOI0KUTh, YTO
€ro He3HauMTEeNbHBIN 3allUTHBIN dQQEeKT CBA3aH ¢
NIpOHUKHOBEHHWEM B KJIEeTKy. lIpoTrekTupyromee
NeiicTBUEe aHWOHA cynbdara U IUTpaTa ¢ Moje-
KynapHoH maccoil 96 m 210 cCOOTBETCTBEHHO,
OYEBHJIHO, CBSI3aHO C TE€M, YTO BO BpeMs peruipa-
Talld OHU HE3HAYUTEIbHO MOCTYIMAIOT B KIETKY.
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rehydration control. The use of various classes of anion
transport inhibitors demonstrated that redistribution of
chloride anions through anionic transporter does not
affect the erythrocytes posthypertonic sensitivity. The
DIDS strengthening effect on cell sensitivity to PHL
might have been explained by the inhibitor’s effect on
the change of band-3 protein binding with cytoskeleton,
as there are the data testifying to the transmembrane
effect of DIDS on cytoskeleton components’ binding
[14]. In this case DIDS influencing the interaction of
band-3 protein and cytoskeleton causes the changes
promoting the reduction of a protective effect in a citrate
rehydrating medium. These data allowed to suppose a
significant role of cytoskeleton when checking
erythrocytes sensitivity to PHL.

Erythrocytes hypertonic lysis is known to be related
to the class of phenomena classified as a relaxational
lysis. For erythrocytes relaxational mechanism of PHL
may be rather obvious considering the possibility of
relative response of membrane cytoskeleton and lipid
bilayer to the change of cell volume under the
conditions of osmotic shift. Protein cytoskeleton is a
mobile net, the character of elements’ association of
which depends upon a few factors [12], in particular,
upon the density and contacts between the components
of cytoskeleton and membrane, ionic power of
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Puc. 4. Biusaue gunupugaMona Ha MOCTTHIEPTOHHYECKUH JIM3MC PUTPOLMTOB B cpere, coaepxamei 106 MM
Tpéxzameréunoro nutpara Na, pH 7,4 nmocine uakyObarmu B pactBopax NaCl (a— 1,5 moins/i1, 6 — 3 Mos1b/11): 1 — KOHTPOJIB; 2

— 20 mxMoutb/it; 3 — 50 MEMOJTB/1T; 4 — 100 MKMOJIB/JT.

Fig. 4. Dipiridamol effect on PHL of erythrocytes in the medium, containing 106 mM of trisubstituted sodium citrate, pH 7.4
after incubation in NaCl solutions: a— 1.5 mol/l, b—3 mol/l; 1 —control; 2 —20 pmol/l; 3 — 50 pmol/l, 4 — 100 pmol/1.

Hanpumep, cynsdar ¢ MeaaeHHON CKOPOCTHIO
MIPOHUKAET B 3PUTPOUHMTHI [5], a MUTpaT BOOOIIE HE
MIPOHUKAET B KIJIETKY, TaK KaKk OH 0ONagaeT HU3KUM
CPOJICTBOM K XJIOPUAHOMY TPAaHCIOPTHOMY CaWTy
[21].

ANJIC sBisieTcss HeOOPaTUMBIM HHTHOUTOPOM
aHMOHHOTO KaHana [15], a numupugaMon o6paTUMBIM
[16], HO 1 TOT M mpyroil obnamaT cnocoOOHOCTHIO
OJOKHMPOBATh IIepepacnpeeNeHIe aHUOHOB XJIOPHIA.
WX npumeHeHHe MO3BOIWIO YSICHHTH pOJIb IEpe-
pacmnpeneiaeHus aHUOHOB XJIOPUAA B KOHTpoOJeE
peruapatanuu kiaetok. Mcmnosnbs3oBaHue pa3zHOTO
KJIacca MHTMOMTOPOB aHMOHHOTO TPAaHCIIOPTa ITOKAa3aJIo,
YTO TepepachpeeseHle aHNOHOB XJIOpUAa 4Yepes
AHNOHHBIM TEPEHOCYUK HE BIHAET Ha YyBCTBU-
TEIBHOCTH 3pUTpoLUTOB K [11J], nockoapKy qunupu-
JaMoJI B IIUTPATHOM peTHIpaTUPYIOIIei cpene He
BITUSIET HA TOCTTUIIEPTOHUYECKYIO UyBCTBUTENBHOCTD
spuTpounToB. Ycunuparwoiee aeiictsue JMNJIC Ha
qyBCTBUTENbHOCTH KiIeToK K [1[J] oOwscHseTCS, TT0-
BHJIUMOMY, JE€WCTBHEM WHTHOWTOpa Ha M3MEHEHHE
CBSI3BIBAHUS O€NIKa MOJOCHI 3 C IUTOCKEJIETOM,
[TOCKOJIbKY MMEIOTCS TaHHBIE, CBHUJIETENIbCTBYIOIINE
o tpancmeMOpanHoMm nevicteuu JJUJIC Ha cBs3BI-
BaHHE IIUTOCKENIETHBIX KOMIIOHEHTOB [14]. B Hamem
coygae JWJC, Biusst Ha B3aUMOJIECTBUE Oeika
IIOJIOCH! 3 C UTOCKENIETOM, BBI3BIBAET B HEM TaKHe
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intracellular medium, pH and the temperature. The size
of cytoskeleton net affects the density of negative
charges and stipulates the importance of such factors
as ionic force and pH inside a cell [22]. The more
manifested cytoskeleton condensation, the higher ionic
force of intracellular medium is, and pH shift to
acidification is stronger. It would be natural to suppose
that all the factors mentioned depended both upon the
osmolarity of extracellular medium and its composition,
in particular, upon the anion content.

Corresponding effects of anions in the modulation
of structural state of cytoskeleton may depend upon
some factors, but obviously the major of them is
membrane permeability for this anion as well as the
effect of anion content on pH inside a cell. We may
suppose that the level of PHL in erythrocytes when
changing the anion medium content will depend upon
the fact in which volumetric changes of cytoskeleton
and membrane will be finally coordinated at the
transition stage to lower osmolarity. Obviously, the
process of volumetric recovery of membrane-
cytoskeleton complex will be less coordinated under
the conditions when the minimum volume is achieved
during hypertonic dehydration [1]. By other words,
such a factor as an amplitude of volumetric changes
may be the key point under such conditions. The higher
amplitude is, the less cell stability to PHL is. It means
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W3MEHEHUSA, KOTOPbIe CIOCOOCTBYIOT PEAYKIHUHU
3amuTHOTrO () (peKTa TUTPaTHOH peruapaTHpyromen
cpeabl. OTU JaHHBIE MO3BOJIUIU MPEAIOJIO0KUTE O
CYLIECTBEHHOW pOJIM LUTOCKEJIETa B KOHTPOJE
YYBCTBUTEIBHOCTH 3pUTpouUTOB K [1IJI.

N3BectHO, uto IIIJI 3puTpOoIUTOB OTHOCHUTCA K
KJIacCy SIBICHUH, KIacCUPUIUPYEMBIX KaK perak-
CALMOHHBIN JIU3HC. /|11 3pUTPOLIUTOB pelaKCalIOHHBIN
mexaan3M [1IJI Mmoxer OBITH BECbMa BEPOSTHBIM C
y4€TOM BO3MOKHOCTH OTHOCHTEIIFHOTO PEarnpOBaHUS
MeMOPaHHOTO TUTOCKENIETa H JINITUIHOTO OUCIIos Ha
n3MeHeHne 00bEMa KIIETKH B yCIOBUSIX OCMOTH-
YECKOTO CABUra. BenKoBbI IUTOCKEIET MPEACTAB-
nsieT 000 MOJIBUKHYIO CETh, XapaKTep acCOIMAINN
3NIEMEHTOB KOTOPOIi 3aBUCUT OT HECKOJBKHX (PaKTOPOB
[12], B 4aCTHOCTH OT IJIOTHOCTU KOHTAKTOB MEXIY
KOMIIOHEHTaMHU LUTOCKeJIeTa U MeMOpaHbl, HOHHOM
CWJIBI BHYTPHKJIETOUHOM cpenbl, pH u TeMneparypsl.
OO0BEM IMTOCKENETHOH CeTH BIMsIET HA IUIOTHOCTD
OTPHULATENbHBIX 3apAA0B, UTO U 00YCIIOBJIHMBAET
3HaueHHe TaKuX (PaKTOpOB, Kak MOHHas cwia u pH
BHYTpH Ki1eTkH [22]. KonneHcarus nuToCcKeneTa TeM
OoJsiee BBIpakeHa, 4eM OOJIbIIE HMOHHAS CHIA
BHYTPUKJIIETOUYHOU cpeapl U cuiibHee caBur pH B
CTOPOHY 3aKMCIIEeHHA. ECTeCTBEHHO MPEINON0XKUTH,
4yTto 00a yka3zaHHBIX (pakTopa 3aBHCAT KakK OT
OCMOJIIPHOCTH BHEKJIETOYHOW Cpelbl, TaK U OT €&
COCTaBa, B YaCTHOCTH OT cocTaBa aHMOHOB. CooOT-
BeTCTByIomUE 3(PPEeKThl aHUOHOB B MOIYJSLHH
CTPYKTYPHOTO COCTOSIHHS LIUTOCKEJETa MOTYT
3aBHCETh OT HECKOJNBKHX (DaKTOPOB, HO INIABHBIMH,
[0-BUIUMOMY, SIBJIAIOTCS] HPOHUIIAEMOCTH MEMOPaHBI
JUIsL JTAaHHOTO aHUOHA U BIMSIHME aHUOHHOTO COCTaBa
Ha pH BHyTpH KieTKu. MOXKHO MPEANONIOXKUTH, YTO
ypoBeHb I 3puTpoIuTOB NpU U3MEHEHUH aHUOH-
HOTO cOocTaBa cpeabl OyAeT 3aBUCETh OT TOTO,
HACKOJIBKO COINIACOBAHHBIMU B KOHEYHOM UTOTE OyIyT
00BEMHBIC U3MEHEHUS IIUTOCKENeTa MeMOpaHBI Ha
JTame mepexona K 0oiee HU3KOW OCMOJAPHOCTH.
OueBHIHO, MEHEE COIVIACOBAaHHBIM OyZeT Ipolecc
00BEMHOT0 BOCCTAaHOBJICHHSI MEMOPaHO-LIUTOCKE-
JIETHOTO KOMILJIEKCA B YCIIOBUSIX, KOTa TOCTUTAETCS
MUHHMAaJIbHBIH 00BbEM MPH TMIIEPTOHUYECKON ACTHI-
parauuu [1]. MHbIMU cliOBaMu, KJIIOYEBBIM B 3THUX
YCIOBUSAX MOXKET SABISAThCSA Takoil (akTop, Kak
aMIuTyna o0bEMHBIX H3MeHeHui. Yem Ooublie
aMIUTUTYAa, TEM MEHBIIE YCTOMYMBOCTH KIETKH K
[IJ1. 1o o3Ha4aeT, 4To 3P PEKT AaHKOHOB B YCIOBUAX
passutus [1I'J] cBoauTCS K KOHTPOITIO 00bEMA KIIETKH
B YCIOBHUSIX OCMOTHYECKON neruaparamum [13].
COOTBETCTBEHHO MOXKHO OXKHZATh, YTO BKJIIOUEHHUE
MTPOHUKAFOIINX AaHUOHOB B CPENly perujparannu Oyaer
OposABIATHCS B yBeauueHuu ypoBHs IIIJI, uto
00yCIIOBIIEHO UX HU3KOW CITOCOOHOCTHIO MPEAOTBpPa-
aTh WU TOPMO3UTH (Pa3y yBEIHUEHUS KIETOYHOTO
00bEéMa Ha dTare peruapaTalii. ITO 03HAYAET, YTO
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that anions effect under the conditions of PHL
development is minimized to controlling the cell volume
under the conditions of osmotic dehydration [13].

Correspondingly, we may suppose that inclusion of
penetrating anions into rehydration medium will be
manifested in an increase of PHL level, that is
stipulated by their low capability of preventing or
suppressing the phase of cell volume increase at the
stage of rehydration. It means that in the media with
penetrating anions the membrane defect structure will
be the cause of cell swelling to the volume exceeding
the norm. If under the conditions of hypertonic
incubation a cell catches some of hypertonic solution,
the swelling will be the final effect. Under the conditions
mentioned, slightly penetrating and non-penetrating
anion may play a protecting role, preventing the process
of cell swelling. Relaxational mechanism of PHL may
lay in the delaying of cytoskeleton volumetric recovery
at the background of a rapid increase of membrane
volume, that may be the cause of non stability or
dissociation of skeleton components from the
membrane in some its separate sites. Probably, for
PHL, the same as for hyperosmotic and cold shock
we may notice such a factor as the presence of a
“transitional” stage or the stage of instability with a
rapid change of medium osmolarity where the cell is
present. High rate of the environment change and,
correspondingly, a limited capability of cell systems of
coordinated adaptations to these changes are
characteristic for the transitional stage.

Conclusions

The data obtained testify that the level of
posthypertonic damage of erythrocytes is determined
by entering the cell at the moment of rehydration of
penetrating anions. With their absence in the medium
DIDS, the inhibitor of anion transport, causes an
increase of erythrocytes susceptibility to PHL.
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B cpelax ¢ IPOHUKAIIIUMUA aHHUOHAMH Je(eKTHas
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