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Effect of Dipyridamol, Osmolarity and Sulfhydryl Reagents
on Sulphate Anion Transport in Human Erythrocytes

JocnimkyBaian 0coOIMBOCTI TPAHCHIOPTY aHIOHIB cyibgary 6i1koM cMyrH 3 MeMOpaH epUTPOLIUTIB JIIOIMHU B YMOBAX ITiIBUILIEHOT
OCMOJISIPHOCTI cepenoBuina, Moaudikauii SH-rpyn 6ikiB uTockesneTa i MeMOpaHH, a TAKOXK B yMOBaX IPUCYTHOCTI Y CEPELOBHILII
iHKyOauil ginmipinamony. BuseieHo, 1o BIUIMB AiMipigaMoily Ha TPAHCIIOPT aHIOHIB Cynb(ary OinKkoM cMyru 3 MeMOpaH HaTHBHUX i
MO (DIKOBAaHUX EPUTPOLUTIB 3aJICKHUTh BiJ HOro KOHIEHTpawii y cepenoBumi inkyOauii. [Ipu npomMy HailGiIbII 3HAUHE 3HMIKEHHS
TPAHCHOPTY aHIOHIB CIIOCTEpiraeThCsl B JAiana3oHi KoHUeHTpauiid mimipinamony Bix 0 mo 10 MmxM. Ilepenoc cynbdar aHioHiB y
riepTOHIYHOMY CepeIOBHUILi O1IKOM CMYyTH 3 SIK Yy HATHBHHUX, TaK i MOAN(IKOBAHUX EPUTPOLUTAX 3HAYHO 3MEHIIYETHCS IOPIBHSIHO 3
i3oToHiuHMME yMoBamMu. OGpoOKa epUTPOLMTIB Hog0aleTaMiIoM, TapaxIoMepKypiiibeH30aToM Ta iX KOMOIHAII€I0 CYTTEBO i IBHUIILYE
TPAHCHOPT Cyab(aTy B KIITHHY, IPUIOMY HaHOIIBUIMH CTYIMiHb BIUIMBY MOIU(}IKATOPIB y LUX YyMOBAaxX CIIOCTEPIra€Thesi MpH 1X
KOMOiHaIii.

Kniouosi cnosa: epurporuty, 6110k cMyTu 3, 0CMOJLSIPHICTS, Aimipifamo, omoaneTamis, napaxiopMepKypiiibensoar.

HccnenoBanu 0coOEHHOCTH TPAHCIOPTa aHUOHOB CyJb(aTa GenKoM MoJockl 3 MeMOpaH IPUTPOLIMTOB YEJIOBEKa B YCIOBHSX
HOBBIIIEHHOM OCMOJISIPHOCTH Cpeabl, Moanukaruu SH-rpymn nutockenera 1 MeMOpaHsbl, a TAKXKE B YCIOBUSIX IPUCYTCTBHS B CPElIe
MHKYOAaI1y TUNMpUIaMoria. YCTaHOBIICHO, YTO BIIMSIHUE AUMHUPUIAMOJIa Ha TPAHCIIOPT aHHOHOB CyJIb(ara OeIKoM 1oJI0chl 3 MeMOpaHb!
HaTHBHBIX 1 MOAN(DHUIIMPOBAHHBIX SPUTPOLIMTOB 3aBUCHUT OT €r0 KOHLIEHTPALMH B cpesie uHKyOarwmu. [Ipy aToM Hanbosiee 3HaYUTEIBHOS
CHI)KCHHE TPAHCIIOPTa aHHMOHOB HAONIOAACTCSA B AUana3oHe KOHIEHTpaiui aunupuaamona ot 0 mo 10 MxM. Ilepenoc cynbdar
AQHUOHOB B Fl/lﬂepTOHPILIeCKOI;’I cpeac 66J’[KOM I1OJIOCHI 3 KakK B HAaTHUBHBIX, TaK U MO):(PI(I)HL[MpOBaHHbIX SpuTpOoUTax 3HAYUTCIIbHO
YMEHBIIIACTCS B CPABHEHHUH C N30TOHUUYECKUMH YCIoBHAME. OOpaboTKa SpUTPOLUTOB HO0ALIeTAMHIIOM, TApaxJIoOpMepKypruiibeH30aToM
¥ MX KOMOMHALMEH CyLECTBEHHO YBEIMYNBACT TPAHCIIOPT CyNb(ara B KJIETKY, IpUYeM HanOoJIbLIas CTEIICHb BIUSHHUS MOAN(DHUKATOPOB
B 3TUX YCIOBHSX HAOIIOMACTCS MPU MX KOMOWHAIINH.

Kniouesvie cnosa: sputpouuThl, 0EJI0K MOJIOCH 3, OCMOJSPHOCTD, AUMUPUIAMOI, HomoalleTaMKI, TapaxJIopMepKypHuitbeH30aTt.

The peculiarities of sulphate anion transport by band 3 protein of human erythrocyte membranes under conditions of increased
medium osmolarity, modification of cytoskeletal and membrane SH-groups, as well as at dipyridamol presence in incubation medium
have been studied. Dipyridamol effect on sulphate anion transport by band 3 protein of native and modified erythrocyte membrane
was established to depend on its concentration in the incubation medium. At the same time the most significant reduction of anion
transport is observed within the range of dipyridamol concentration from 0 to 10 uM. Anion sulphate transport in hypertonic medium
by band 3 protein both in native and modified erythrocytes considerably decreases if to compare with isotonic conditions. Erythrocyte
treatment with iodoacetamide, p-chloromercuriobenzoic acid and their combination significantly augments sulphate transport into a
cell, moreover under these conditions the highest effect of modifiers is observed during their combination.

Key-words: erythrocytes, band 3 protein, osmolarity, dipyridamol, iodoacetamide, p-chloromercuribenzoic acid.

BuBueHHs BBy MoaudikaTopiB i (akTopiB
CEepeIOBUINA Ha CTPYKTYpHO-(OYHKIIOHATBHUNA CTaH
CHCTEMH TPAHCIIOPTY aHIOHIB y KIIITHHAX € aKTyallb-
HOW0 mpoOnemoro. JocnigkeHHs, TpOBEACHI Ha
EpUTPOLMTAX, MMOKAa3yIOTh, IO Il CHCTEMa Bifirpae
Ba)XXKJIMBY POJIb Y MeXaHi3Max, AKi MiABULIYIOTbH
3MaTHICTh KJIITHHHU aJanTyBaTHCS 10 3MiH YMOB
HaBKOJIMIIHBOTO cepenoBuiia 3, 6]. dyHkuioHanbHa
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Studying the effect of modifiers and medium
factors on structural and functional state of anion
transport system in cells is of current importance.
Research in erythrocytes demonstrates this system to
play an important role in the mechanisms, increasing
cell capability to adaptation under altered envi-
ronmental conditions [3, 6]. Functional component of
adaptation, manifesting in changing the transport
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KOMITOHEHTA aJanTaiii, sKa MposBISEThCS Yy 3MiHAX
rapaMeTpiB TPAHCIIOPTY, O€3MMOCePEeTHBO OB’ sI3aHa
31 CTPYKTYPHUM CTaHOM aHIOHHOTO MEPEHOCHHKA —
Oinka cmyru 3 [6, 8]. 3acTocyBaHHA iHTIOITOPIB
AQHIOHHOTO TPAHCIOPTY, HANpUKIA AiNipizamodry,
MO€ CTaTH OTHUM i3 CIOCO0iB KOHTPOIIO Yy TIUBOCTI
KIITHHU A0 Aii (akTopiB HABKOJIHMIIHBOTO CEpeao-
BUIIA. [HIIMIT BapiaHT TAaKOTO KOHTPOJIO — MOJH-
¢ikamis CTPYKTypHOTO CTaHy OUIKIB IIUTOCKEJIeTa i
MeMOpaHu cneundidyHUMHU areHTaMH, HaIpHUKIa
cynbdrinpwibauMu pearenramu [3]. B ocHoBi nii
Monu(ikaTopiB Ta iHTIOITOPIB aHIOHTPAaHCIOPTHOL
CHCTEMH MOXE JIe)KaTH BILTHB HE TIUNBKH HA TpPaHC-
MIOPTHI XapaKTepUCTUKN aHIOHHOTO TPAHCIOPTY, aje
1 Ha B3a€MOJIIFO IIUTOCKETIETHUX OLIKIB 3 MEMOPaHOI0,
y peryiroBaHHi sIKux O6epe y4dacts 010k cmyru 3 [8].
Merta naHoi po6oTn — BUBYEHHS 0COONHMBOCTEH
TPaHCHOPTY aHiOHIB cynbdary Oinkom cmyru 3
MeMOpaH epUTPOLMTIB JTIOAWHU ITiJl BILTUBOM Pi3HUX
KOHIICHTpAIlill AimipiaMoiy B yMOBaxX ITiBUIICHOI
OCMOJIIPHOCTI cepeoBuina, Moaudikamii OiIKiB
LIUTOCKEJETa 1 CTPYKTYPHO-(PYHKIIOHATHHOTO CTaHY
Oinka cMyrr 3 Ta HOTo B3a€EMOIT 3 IIUTOCKEIETOM.

Martepiaan i metoaun

006’ exTOM JOCITIHKEHHS Oy €pUTPOLIUTH JTFOIH-
HU goHopchkoi kposi rpynu II. KoncepByrounm
po3unHoM OyB mmrorinup. [lnasmy i neiikonuru Kposi
BUIAJISUN 3-pa30BUM BiIMUBaHHSM B 7-10-kpaTHOMY
00’emi 150 mmons/n NaCl i yac neatpudyryBaHss
npotsirom 10 xB nipu 3000 06/xB. Ilnasmy, neiixo-
LHUTApHY IJIBKY 1 Hagocaja BUIAISIN METOAOM
acmipanii. YurinbHeHu# ocajl epuTPOLIUTIB 30epiramu
ipu 4°C 1 BUKOPHCTOBYBAJIM Ha MPOTA31 3-X TOAWH.

Tpancnopt aHioHIB Cynb(hary 3 000B’SI3KOBHM
MEePEHOCOM NPOTOHIB JOCHIAXKYBalH METOJOM
pH-metpii B myH1i 06’ emom 2,5 mut 3 pH-enexkTpomom,
B sIKiH iATpuMyeThes Temneparypa 37°C. B myHKy BHO-
CHJIU 110 2 MJI PO34MHIB: i30TOHIYHOTO 110 MMOIB/N
Na,SO,, abo rineproniuynHoro 110 mmone/n Na,SO,,
860 MMoIB/T caxapo3u. Y pO3YMHU TAKOXK JTOJIABAITH
o 5 M1 200 mmons/n NaHCO, Ta pi3Hi KoHIeHTpawii
nimipizamony (Sigma, CIIIA), pH cepenoBuina
noBoauau a0 piBHA pH cycmeHsii epuTpouuTis
(pH 7,0-7,3). YV ayHky npu mocTiiHOMY mnepeMi-
ITyBaHHI BHOCHJIM €PUTPOIUTAPHY Macy 00’ eMoM
50 mxa. 3mian pH cycnensii K1iTHH 3anucyBanyd Ha
camorucii Endim (HimMeuunHa).

Hdns o6poOku MogudikaTropaMu MUTOCKEIETa
TOTYBaJIi CycleH3ito eputpouuTiB 3 20%-M remaro-
KPHUTOM Y CepeloBUIIL, sike MicTuTh 90 Mmonb/n KCl,
45 mmons/n NaCl, 44 mmons/n caxaposu, 10 MMons/n
docdarroro Gydepa (pH 7,4) [14]. Honoaueramin
(P'IAA) (Serva, CIIIA) nomaBanu B KOHLIEHTpaIil
15 mMonb/n 1 BUTpuMyBanu 60 XB Ipu TeMmeparypi
37°C. HarpieBy cinp mapaxjaopMepKypiiOeH30iHHOT

NMPOBJIEMbI
KPUMOBMOJIOIrUM
T. 16, 2006, N22

parameters is directly associated to a structural state
of anion carrier: band 3 protein [6, 8]. Application of
anion transport inhibitors, for example dipyridamol
could be one of the ways to control cell sensitivity to
the effect of environmental factors. Another variant
of this control is to modify a structural state of
cytoskeletal proteins and membrane by specific agents,
for example sulthydryl reagents [3]. Effect not only
on anion transport characteristics, but on cytoskeletal
proteins interaction with the membrane, where band
3 protein participates in regulation, may be the base
for the action of modifiers and inhibitors of anion
transport system [8].

This research was targeted to study the peculiarities
of sulphate anion transport by band 3 protein of human
erythrocyte membranes, affected by various dipy-
ridamol concentrations under conditions of increased
medium osmolarity, modification of cytoskeletal
proteins and structural-functional state of band 3
protein and its interaction with cytoskeleton.

Materials and methods

Human erythrocytes of A (II) donor blood served
as investigation object. Glygicir was used as preserving
medium. Blood plasm and leukocytes were removed
with three-fold washing-out in 7-10-fold volume of
150 mmol/l NaCl during 10 min centrifugation at
3000 rpm. Plasm, buffy coat and supernatant were
removed by aspiration. Precipitated sediment of
erythrocytes was stored at 4°C and used within 3 hours.

Sulphate anion transport with mandatory proton
transfer was studied with pH-metry in a 2.5 ml well
with pH-electrode, where temperature regimen was
adjusted with maintaining 37°C. For this purpose such
solutions as: isotonic one of 110 mmol/l Na,SO, or
hypertonic of 110 mmol/l Na,SO,, 860 mmol/l sucrose
were introduced into a well by 2 ml. There were also
added to the solution by 5 ul of 200 mmol/1 NaHCO,
and different concentrations of dipyridamol (Sigma,
USA), medium pH was levelled to erythrocyte
suspension pH (pH 7.0-7.3). Packed red cells of 50 pul
was introduced into a well with a constant mixing.
pH changes of cell suspension were measured with
Endim recorder (Germany).

Erythrocyte suspension with 20% hematocrit in the
medium, containing 90 mmol/l KCl, 45 mmol/l NaCl,
44 mmol/l sucrose, 10 mmol/l phosphate buffer
(pH 7.4) was prepared for treatment with cytoskeletal
modifiers [14]. Iodoacetamide (IAA) (Serva) was
added under 15 mmol/l and exposed for 60 min at
37°C, p-chloromercuribenzoic acid, sodium salt
(pCMB) (Reakhim) was added under 1 mmol/l with
60 min incubation at 37°C. Erythrocyte treatment by
combining IAA and pCMB was as follows: the cells
were primarily treated with IAA in 15 mmol/I for 20
min at 37°C, then pCMB was added in 1 mmol/l and
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kucnotu (IIXMB) (Peaxim, Pocist) nogaBamu B
KOHUeHTpawii 1 MMOJB/I 1 TaKOX MPOBOAUIH
iHKyOartito mpotsirom 60 xB mpu Temmeparypi 37°C.
KomGinytoun MAA 3 IIXMB, k1iTHHH 06poGsiIn
MAA B koHIeHTpanii 15 mMmons/nm 20 XB mpu
temneparypi 37°C, micns goro [IXMb nonaBanu B
KOHIIEHTpalii 1 MMoIb/J i BUTprMyBaiu 60 XB 1py Tiit
xe temneparypi [11, 19]. MoaudikoBaHi epuTponuTH
BigmuBaiy Tpuui 10-kpaTHUM 00’ €MOM cepeoBHUILA
00poOku i nBivi 10-kpatHUM 00’eMoM 150 MMoOmB/n
NaCl. ViinpHeHui oca epUTPOIHTIB 30epiraiii mpu
4°C 1 BUKOPHUCTOBYBJIH HE OiIbIIe 3-X TOIMH.

Ha ocHoBi oTprManux KpuBuX 3MiH pH BuzHayanm
KOHCTaHTy TpaHCHOPTy cynbdary B kmituny (K,) [4].

VYci BuKopucTaHi y pobOTi peakTHBU MaJu
kBauiikario ,,xa” abo ,,uma”.

CraructuuHy 0OpoOKy pe3yJbTaTiB MPOBOAMIN 3a
MetozoM CthroneHnTa-dimepa.

Pe3yAbTatn Ta 0OroBOpeHHs

Binok cmyru 3 Mae kaHanonomiOHy CTPYKTYPY, sKa
3a0e31euye MPOXOPKEHHS aHIOHIB y OTHOMY HalpsM-
Ky, @ TaKoXX ix oOMiHHMM TpaHcnopt [10], Bmpomosxk
SIKOTO BOHU 3B’SI3YyIOTHCSI 3 TPAHCIIOPTHUM CalTOM
0Oinka, o po3MilIeHH Ha 0OJJHOMY 0OIli MeMOpaHH, 3
YTBOPEHHSIM KOMIUICKCY, SIKHH NepeMilly€eThCs Ha
npyruid 0ik MeMOpaHU Ta PO3MaJa€ThCs, 3BLIHHUB-
IUCh Bia aHioHIB. Lleit mporiec cympoBOMKYETHCS
KoH(opMaiiHUMH 3MiHaMU T11podoOHHUX PpparMeH-
TiB Oinka cmyru 3 [10]. @yHKUiOHATBHA AKTUBHICTD
MEepeHOCHNKA BU3HAYAE€THCA HE TIIBKU KOHIICH-
Tpalli€lo aHIOHIB Y CEpeAOBHUINI iHKyOarii, ajxe i
CTPYKTYPHO-(YHKI[IOHAIBHUM CTAHOM KOMIUIEKCY
LUTOCKeJeT-MeMOpaHna [ 8], SKuil CyTTEBO 3MiHIOETBCS
TIpH TINEePTOHIi 1 Ma€ BeJHMKe 3HAYeHHs Y 30epekeHH1
LiTICHOCTI KJIITHH B yMOBaX 3aMOpPOXYBaHHS-
Bimirpisy [1-3].

Takum uMHOM, 3MiHa CTaHy LUTOCKEJIETa Ta
CTYHiHb HOro cTabiii3yrodoro BILUIMBY Ha Oicioi
MOXKYTb OyTH BUKJIMKAaHI HE TUTHKH BIUTHBOM Ha ITEBH1
KOMIIOHEHTH 1 CUCTEMHU €pUTPOLMTA, HAIPHUKIAA 3a
JIOTIOMOTOI0 XIMIYHUX MOIU(DiKaTopiB, ane i BHACII-
JIOK 3MIHHM 3arajibHOTO CTaHy KIIITHHH, 30KpeMa Ipu
i iHKyOamii B TINEpTOHIYHUX CepeOBHUIIIaX 3 PI3HOIO
OCMOJIIPHICTIO, KA BH3HAYA€ PiBEHb MOYATKOBOT
JieTiiparallii KIIiTHHY.

ExkcriepuMeHTanbHi gaHi CBiM4YaTh, IO OMHIEIO 3
MOXITMBUX TPUYWH MONIKOJKEHHS! €PUTPOIUTIB i1
Yyac OXOJIOMKEHHS € 3MiHHM, SIKi CIIOCTEepiraroTbcs B
KOMILIEKCI IuTocKeaeT-0imap [1], a po3BUTOK
YYyTIAUBOCTI €PUTPOLHUTIB 0 XOJOJOBOTO IIOKY
31e61ThIIOT0 BU3HAYAETHCA PH Ta 10HHOIO CHIIOIO
cepenoBuma [15], gKi, KpiM TOTO, KOHTPOIIOKTH 1
TpaHCHIOPT aHioHiB. [lepepo3nonin aHioHIB € TpUYH-
HOIO 3MiH OCMOTHYHOTO CTaHy KJIITHHH. Peakmis
EpPUTPOLIUTIB HAa HE(]i310JOTiYHI OCMOTHYHI YMOBH
CEPEIOBHINA 3aJICKUTD BiJl OUIKIB IIUTOCKEICTA.
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exposed for 60 min at the same temperature [10, 11,
19]. Modified erythrocytes were washed-out thrice
with 10-fold volume of treatment medium and twice
with 10-fold one of 150 mmol/l NaCl. Compacted
sediment was stored at 4°C and used within 3 hours.
The constant of sulphate transport into a cell (K,) was
determined basing on the obtained curves of pH
changes [4].

All used reagents were of either “chemically pure”
or “pure for analysis” grade.

The results were statistically processed with
Student-Fisher method.

Results and discussion

Band 3 protein has a channel-like structure,
providing anion passing in one direction as well as
their exchange transport [ 10], during their binding with
transport site of the protein, located on one side of
membrane with formation of the complex, moving to
another side of membrane and disintegrating, by
getting free of anions. This process is associated with
conformational changes in hydrophobic frag-ments of
band 3 protein [10]. Functional activity of carrier is
determined not only by anion concentration in the
incubation medium, but structural and functional state
of cytoskeleton-membrane complex [9], which is
significantly changed under hypertonic conditions [1-
3] and is of great importance in preserving cell integrity
under freeze-thawing.

Thus, a change in cytoskeletal state and a degree
of its stabilising effect on bilayer can be caused not
only by affecting certain components and systems of
erythrocyte, for example by using chemical modifiers,
but due to a change in general state of cell, namely at
its incubation in hypertonic media with different
osmolarities, which determines the level of initial cell
dehydration.

Experimental data testify to the fact that one of the
possible causes of erythrocyte damage during cooling
are the changes, observed in cytoskeleton-bilayer
complex [1], and the development of erythrocyte
sensitivity to cold shock is mainly determined by pH
and ion strength of medium [5], which, in addition,
control the anion transport as well. Redistribution of
anions is the cause of the variations in cell osmotic
state. Response of erythrocytes, the one of dipyridamol
on non-physiological medium osmotic conditions
depends on cytoskeletal proteins.

Dipyridamol effect on sulphate anion transport by
band 3 protein of native erythrocytes depends on its
concentration (Fig. 1). Dipyridamol is known to be
originally a blocker of anion access channels to the
band 3 protein transport site. Therefore this inhibitor
reduces the anion sulphate transport.

The Fig. 1 shows that the most significant decrease
of anion transport in our protocol is observed during
dipyridamol concentration increase from 0 up to

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N22



BnnuB nimipigamony Ha TpaHCIOPT aHIOHIB
cynbdary OiTKOM CMyTH 3 HaTHBHHUX €PUTPOIIUTIB
3alIeXKUTh Big Horo koHmeHrtpaii (puc. 1). Bigzomo,
IO JimipiZaMoll 3a CBOEI0 MPHUPOAOIO € OIOKaTOpOM
KaHaJiB JOCTYIy aHiOHIB A0 TPAaHCIOPTHOTO CAUTy
O0inka cmyru 3. Tomy mei iHriGiTop 3mMeHmye
TPAaHCHOPT aHIOHIB cybdary.

Sk BuaHO 3 puc. 1, HAWOILIBII 3HAYHE 3HUKCHHS
TPAHCIIOPTY aHIOHIB y HaIIiif TTOCTAHOBII CIIOCTEPi-
TaETHCS TIPH MiABUIIICHH] KOHIICHTPAITIi TiMipigaMoIry
Big 0 mo 10 MKM 5K B i30TOHIYHOMY, Tak i B
rineproHigYHOMY cepemopumiax. Iloganpmre miaBu-
IIeHHS KOHI[eHTpaIlii 6okaTopa B cepeaoBUINAX
1HKyOarii He Ma€ 3HaYHOTO BIUTMBY Ha TpaHcHopt. [1pu
30inbLIeHH] KOHLEHTpaLil Aimipizamony go 10 MkM
B 130TOHIYHUX YMOBaX BiJICOTOK iHTiOyBaHHS TpaHC-
MOPTY CTaHOBUTH Maiixke 50%, a B yMOBax rinepToHii —
omm3pko 60%. Ilpu mMakcuManbHIA KOHIEHTpAIil
inriditopa 50 MKM B i30TOHIYHOMY CepelOBHILI
nocsraetbesi Oinpme 60% iHriOyBaHHs, a B Timep-
ToHIYHOMY — O1bIn 70% (puc. 2). Takum YuHOM,
Jerifparamisi KJIITHH B TIHEPTOHIYHUX yMOBaX Mae
HEe3HAUYHWW BIUIMB HA MPUTHIYEHHS AaHIOHHOTO
TPaHCIOPTY IiMipigaMOoIoM.

Tpancnopt anioHiB cynbdary Oinkom cmyru 3
3aJI€KUTh BiJl OCMOTHYHOIO THUCKY CEpeJOBHINA
iHKyOauii. [HKyOatist epUTpOLUTIB B TiIEPTOHIYHOMY
CEepENOBHIL, SIKE MICTUTD Caxapo3y i Cylb(ar HaTpiio,
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Puc. 1. BrimuB ginmipinamony Ha TpaHCIOPT aHIOHIB
cynbdaTty OiTKOM cMyTru 3 MeMOpaHH EPUTPOLHTIB B
130TOHIYHOMY Ta TINEPTOHIYHOMY CEPEIOBUINAX: —
rinepToHiYHUN po3uuH, 1o mictuth 0,11 mons/m Na,SO,,
0,86 mMomb/11 caxaposu; Ml — 130TOHIYHUIA PO3YHH, 1110 MiCTUTh
0,11 moms/ Na,SO,.

Fig. 1. Dipyridamol effect on sulphate anion transport by
band 3 protein of ezthrocyte membrane in isotonic and
hypertonic media: — hypertonic solution, comprising
0.11 mol/l Na,SO,, 0.86 mol/l sucrose; B — isotonic solu-
tion with 0.11 mol/l Na,SO,.
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10 uM both in isotonic and hypertonic media. Further
increase in blocker concentration in incubation media
does not significantly affect the transport. When
augmenting dipyridamol concentration up to 10 uM
under isotonic conditions the percentage of transport
inhibition makes more than 50% and 60% for
hypertonic ones. Under maximum inhibitor concen-
tration of 50uM more than 60% inhibition is achieved
in isotonic medium, and more than 70% for hypertonic
one (Fig. 2). Thus, cell dehydration under hypertonic
conditions slightly affects the anion transport
inhibition by dipyridamol.

Anion sulphate transport by band 3 protein depends
on osmotic pressure of incubation medium. Erythro-
cyte incubation in hypertonic medium, comprising
sucrose and sodium sulphate, stipulates a decrease in
sulphate anion transport almost by 50% if to compare
with isotonic conditions (0.1 mol/l Na,SO,). This
testifies to the fact that either rearrangement of
cytoskeletal state or its interaction with membrane
elements under these conditions affect an anion
transport function of band 3 protein. Decrease in anion
transport in hypertonic medium can be probably
related to a deforming effect on hypertonic conditions,
resulting in a loss of significant part of water by
erythrocytes and their getting a flattened shape [1, 5].
This can cause a shift in conformational orientation
of hydrophobic segments of band 3 protein. Since the
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Puc. 2. [uriGyBaHHs TPaHCIIOPTY aHiOHIB CyibdaTy OijKOM
cmyra 3 MeMOpaHU CPUTPOIHUTIB B i30TOHIYHOMY Ta
rilepTOHIYHOMY cepeloBuIlax: @— rinepToHIYHu PO3UHnH,
o mictuth 0,11 mone/n Na,SO,, 0,86 Moib/1 caxaposu;
B — i30TOHIUHMI po3unH, 0 MicTUTh 0,11 Monbe/1 Na,SO,.

Fig. 2. Inhibition of sulphate anion transport by band 3
protein of erythrocyte membrane in isotonic and hypertonic
media: — hypertonic solution, comprising 0.11 mol/l
Na,SO,, 0.86 mol/l sucrose; M — isotonic solution with
0.11 mol/l Na,SO,.
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3YMOBIIIO€ 3HWKEHHS TPAHCIIOPTY aHIOHIB Cyiab(ary
maitke Ha 50% MOpiBHSAHO 3 yMOBaMH 130TOHIi
(0,11 mons/n Na,SO,). Ile cBiguuTh mpo Te, MO
nepeOy/oBa CTaHy IIUTOCKENeTa, i Horo B3aeMoIii 3
eJIEMEHTaMU MEMOpaHH B JaHUX YMOBaX BIUIMBAIOThH
Ha aHIOHTpaHCHOPTHY (yHKUit0 Oinka cMmyru 3.
3HIDKEHHS! TPAHCIIOPTY aHIOHIB B TiNEPTOHIYHOMY
CepeloBUII, BIpOTiHO, MOXe OyTH IOB’S3aHO 3
Jne(OpPMYIOUUM BILTUBOM YMOB TIIEPTOHII, B pe3ylib-
TaTi SIKOTO EPUTPOIMTH BTPAYAIOTh 3HAYHY YACTHUHY
BOIM 1 HAOYBarOTh cruTroIIeHol popmu [ 1, 5]. Le moxe
BHUKJIMKATH 3MIIIEHHS! KOHPOPMAIIHHOT opieHTaIii
rigpodobrnx cermeHTiB Oinka cmyru 3. OCKUTBKH
[IEpEHECEHHsI aHIOHIB CYIIPOBOIKYETHCS HE JIOKAJb-
HUMH 3MiHaMH KOH(OpMaLlii TpaHCIIOPTHOTO CAMTy, a
Y3TOIPKEHOI0 IIEPEeopieHTaLIi€r0 Y IpocTopi riapodo0-
HUX CErMeHTiB Oinka y memOpaHi, nedopmyrodnii
BIUIMB TIEPTOHIYHOTO CEPENOBHUILA MOKE BUKITUKATH
3MiHU B €HEpPTii yTBOPEHHs Ta MepeMilleHHS KOMII-
JeKcy B MeMOpaHi BHACHIOK HOPYIIEHHS YIIaKOBKH
CHipabHUX CETMEHTIB, SIKi yTBOPIOIOTH KaHaJl.

i TinepTOHIYHOTO CepeIoBUINAa HA TPAHCIOPT
aHIOHIB Ccyib(daTy MoXke OyTH BUKIMKAHA 1 IHIIUMHU
(hakTopamu. B ymMOBax MmiABUIIEHHS OCMOISPHOCTI
CepeIoBUINA MiJCHITIOETHCS B3aEMOJIIS 3apsKEHUX
IUTTHOK MeMOpaHHUX O1JIKiB 1 3HIKY€ThCS TUTMHHICTD
MeMOpaHH epuTpouuTiB [12], sika CyTTEBO 3MiHIOE
TpaHCHOpPT aHioHiB [9]. Brums ioro Moxe 3ailicHIO-
BaTHCh BHACHIJOK MOCIA0JIeHHsT KOHQopMamiitHO1
PYyXJIHMBOCTI TiApopOOHUX CErMEHTIB aHIOHHOTO
MEPEHOCHHUKA.

Bizomo, mo MexaHi3M aHIOHHOTO TPaHCHOPTY
norpelye y3romxeHoi poOOTH Ta B3a€MOAIT JUISHOK,
JIOCUTH BIITaJICHUX BiJl TPAHCIIOPTHOTO CalTy. 3MIHU
AK y JimigHoMy oTodeHHi [16], Tak 1 6iTkoBOMY
(Monuikarrist OUIKIB IUTOCKEIETa) MOKYTh BILTUBATH
Ha TPaHCIOPTHY (QYHKIIII0 aHIOHHOTO TIEpPEHOCHUKA.
BpaxoBytoun Te, mo 6inox cmyru 3 memOpaH
EPUTPOLIUTIB € OCHOBHUM TPAaHCMEMOPaHHHUM OLITKOM,
SIKUHA 00’ €THY€ IMHUTOCKENET i OiCION y €quHUM
(hyHKITIOHATEHUH KOMILIEKC, 1 T€, [0 HOTO CerMEeHTH
MPOXOAATH Yepe3 epUTpPOLUTapHy MeMOpany no 14
pa3iB [17], BUKOHYIOYH Pa30M 3 IUTOCKEIETOM
¢GyHKIiI0 TiATPUMKH JinigHoro Oimapy, MoxHa
MPUITYCTUTH, MO sl (hakTopiB OymayTh BIUIMBATH Ha
CTPYKTYpHO-(YHKIIOHATBHUI CTaH 1bOTO OinKa, a
TOMY 1 Ha TPaHCIOPT aHIOHIB yepe3 IUIa3MaTHYHY
MeMOpaHy.

J7ist BUBYCHHS CTaHy aHIOHTPAHCIIOPTHOI CUCTEMH
B yMOBax MojAudikalii BUKOPUCTOBYBaIH 0OPOOKY
ePUTPOLHUTIB CY/IbQriIPUILHIME peareHTaMu, MAA
ta [IXMB. Onepxani pe3ynbraru HoKas3aiH, L0
00poOKa epUTPOLIUTIB IIIMH MOTU(IKATOPAMH CITPHSIE
MOJIETIIIEHHIO TPAHCIIOPTY aHiOHIB Cylbdary OikoM
cmyru 3. llpuuoMy KoXHa 3 BUKOPUCTaHUX MoAUGiKa-
i{ TIOJIeTITyBalia aHiOHHUH TPAHCTIOPT MO-Pi3HOMY.
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Puc. 3. Brimus gimipizaMony Ha TpaHCIOPT aHIOHIB
cynbdary OiTkoM cMyTd 3 MeMOpaHU HAaTUBHUX i MOJIH-
(hikOBaHHX EPUTPOLIUTIB B 130TOHIYHOMY CEpPEOBHIII], SIKE
mictuts 0,11 mons/n Na,SO,: M — HaTUBHI epUTPOLIUTY;
A — epurponuty, monudirosani UAA; @ — eputponuty,
moaudikosani [IXMB; X — epurpouutn, Moandikoani
HAA i [IXMB.

Fig. 3. Dipyridamol effect on sulphate anion transport by
band 3 protein of native and modified erythrocytes mem-
brane in isotonic medium with 0.11 mol/l Na,SO,: B — na-
tive erythrocytes; A — IAA modified erythrocytes; @ —
pCMB modified erythrocytes; X —TAA and pCMB modi-
fied erythrocytes.

anion transfer is accompanied not by local changes in
transport site conformation, but a correlated reorien-
tation in space of protein hydrophobic segments in a
membrane, a deforming effect of hypertonic medium
can cause the changes in formation energy and
complex translocation through a membrane, due to a
disorder in channel-forming spiral segments.

Effect of hypertonic medium on sulphate anion
transport can be affected by other factors as well.
Under conditions of increased medium osmolarity the
interaction of charged sites of membrane proteins
strengthens with reduction of erythrocyte membrane
fluidity [12], which significantly changes anion
transport [9]. Its effect can be realised due to the
weakening in conformation mobility of anion carrier
hydrophobic segments.

Mechanism of anion transport is known to need a
correlated functioning and interaction of components,
being at a quite distance from a transport site. Changes
both in lipid [16] and protein environments (cytoske-
letal protein modification) can affect transport function
of anion carrier. Taking into account the fact that band
3 protein of erythrocyte membranes is the main
transmembrane protein, joining cytoskeleton and
bilayer into a common functional entire, and that its
segments pass through an erythrocyte membrane up
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Sk BHIHO 3 puC. 3, 06poOKka epuTpouuTis MAA
cnpusie 30UIBIICHHIO TPaHCTIOPTY cyibdary Ha 40%
MOPIBHSAHO 3 HaTUBHUMHM KiiTuHamu. [Ipu monudi-
Kallii epuUTPOIUTIB OJIOKYIOTHCS IMUTOIIA3MAaTUYHI
SH-rpynu i SH-rpynu y memGpani. Monoaueramin
3naTHU# 3a0oKyBat 5 SH-rpyn nuromnia3MaruaHoro
¢parmenTa Oinka cMyru 3, aje He B3aeMOZI€ 3 6-10
[NXMb-cnenudiunoro SH-rpymoro [7].

TakuM YWHOM, BUSIBJIICHE MOJIETIICHHS TIEPEHOCY
cyb(haTy B epUTPOLHUTAX, 110 00po6ieHi TAA, Mosxe
OyTH OB’ s13aHe 3 MOAM(IKAIIIEIO O1TKIB ITUTOCKEIETA
1 MeMOpaHH, a TaKoX 3 O€3MOCEPEAHHOI0 B3AEMOIEI0
UAA 3 5 cynb(ritpuibHUMH TpyHaMy IIUTOILIA3-
MaTH4HOrO (hparmMenTa Oinka cMyru 3, IO MOXKe
CIPUYMHATH 3MiHHM KOH(POpMaLii MOJIEKYJTH aHIOHHOTO
MEPEHOCHHUKA.

O06poo6ka eputpouuntis [IXMb cnpusna Ginbi
3HaYHOMY TIOJIETIEHHIO TPaHCHOPTY cyabdary. [Ipu
naHii Moaudikanii KJIITHH NMEepeHEeCeHHs Cynbdar
aHioHY 301nbIIyBajocs maike y 2 pasu (puc. 3).
3rigHo 3 [11, 18] 06pobka epurpouutie [IXMB y
MEeBHUX yMOBaxX MOPYIIy€E 3B’ I30K MeMOpaHa-
IIATOCKEJIET B 30H1 O1IOK CMYyTH 3-aHKipHH-CIIEKTPHYH.
Jis manoro peareHty BUSBIsi€ ceOe IpH 3B’ A3yBaHHI
1oro koBajeHTHO 3 SH-Tpymoro, 10 JIOKaIi30BaHa Ha
17 x/la rigpodobHOMY (hparmeHTi Oinka cmyru 3.
Ockinbku [TXMB 3a cBo€rO TPUPOIOTO € 3aPSIKEHOI0
MOJIEKYJIOIO, TO HOTO BIUIMB Ha epuTpouuTu Oyie
BUKJIMKATH 3MIiHM CTPYKTYPHUX B3a€MOJiil OIKiB y
MmemOpani [18]. Takum unHOM, OinbmI 3HaYHE
MOJIETIIEHHS TIEPEeHOCY cyibdary IpH MmonepeHii
06po6ui epurpountiB [IXMb MoxHa TOSICHUTH THM,
0 B UMX yMOBax MoAudikamis BeJe HE TiINbKH 10
3MIHH CTaHy OKpeMHX OiJKiB MEMOpaHH i LUTO-
CKeJIeTa B LIIOMY, aje W 10 MOPYMICHHS 3B’ SI3KY
MeMOpaHa-IUTOCKEIET B 30HI OITOK CcMyTH 3-aHKi-
PYH-CIIEKTPHUH BHACHIIOK B3a€EMOMIi ITLOTO MOIU(I-
karopa 3 [IXMB-cnenudiunoro SH-rpymoro.

s migsumenHs cnenudigaocti BimuBy [IXMb
HA epUTPOLUTH iX 00podms MAA. Taka KoMGiHO-
BaHa MOAM(DiKaLisi BUKIMKaIA 301IbILCHHS TPAHCIIOP-
Ty aHiOHIB cynbdary Oinkom cmyru 3 y 2,5 pasu
BiJTHOCHO KOHTpOTIO (puc. 3). MOXIIHBO, 11€ TIOB’I3aHO
3 THM, IIO MOYaTKOBAa 0Opobka epurpouuTis MAA
3YMOBJIIO€ HACUYEHHS LUTOIUIA3MAaTUYHOTO YTy
cynbGrinpunbHux rpymn i yactuau SH-rpyn MmemOpa-
Hu. Bracninok riporo ITIXMb He Onokye naHi rpynu,
a Ma€ MOXKJIUBICTb B3a€MOIIATH 3 OLJIBIINM BiJCOTKOM
[XMB-cnierudivanx cyabPriipuibHUX rpyn OiIKiB
CMYTH 3, 110 BUKJIHUKAE 3MIHU BEJIUKOI KIJIbKOCTI
3B’S3KIB O1JIOK CMYTH 3-aHKipHH-CIIEKTPHH. MOXHa
MPUITYCTUTH, IO 3MiHa 3B’s3Ky Oinka cmyru 3 3
LUTOCKEJIETOM MOXe OyTH OIHIEIO0 3 MPUYMH MOJIET-
LICHHS aHIOHHOTO TPAHCIOPTY B YMOBAX in Vitro.

Benenns pimipigamony B cepeoBHIlE iHKYyOarrii
(puc. 3) ranbpMye€ TpaHCTIOPTHY QYHKIIi0 OijTKa CMYTH 3
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to 14 times [17], realising together with cytoskeleton
a reinforcing function of lipid bilayer, we can assume
that some factors will affect the structural and
functional state of this protein and consequently the
anion transport through plasmatic membrane.

Erythrocyte treatment with such sulthydryl
reagents as IAA and pCMB was used to investigate
the state of anion transport system under modification.
The results obtained demonstrated that the erythrocyte
treatment with these modifiers contributed to
facilitation of sulphate anion transport by band 3
protein. Moreover each of applied modifications
facilitated anion transport.

As presented in Fig. 3 IAA erythrocyte treatment
contributes to augmentation of sulphate transport by
40% in comparison with native cells. Cytoplasmic pool
of SH-group and one in a membrane are blocked during
erythrocyte modification. lodoacetamide is capable to
block 5 SH-groups of band 3 protein cytoplasmic
fragment, but it does not interact with 6™ pCMB-
specific SH-group [7].

Thus, the revealed facilitation of sulphate transport
in TAA-treated erythrocytes can be associated with
modification of cytoskeletal proteins and membrane,
as well as with direct IAA interaction with 5 sulfhydryl
groups of band 3 protein cytoplasmic fragments, that
can change the molecule conformation of anion carrier.

Treatment of erythrocytes with pCMB contributed
to more significant facilitation of sulphate transport.
Under this modification in cells the sulphate anion
transport increased almost twice (Fig. 3). As reported
in details in the papers [11, 18], the pPCMB erythrocyte
treatment under certain conditions impairs the
membrane-cytoskeleton bond within the band 3
protein-ankyrin-spectrin area. This reagent action is
manifested during its covalent binding with SH-group,
located at 17 kDa hydrophobic fragment of band 3
protein. pCMB, being originally a charged molecule,
will cause the changes in protein structural rearrange-
ments in a membrane by its effect on erythrocytes [18].
Thus, more significant facilitation of sulphate transport
at initial erythrocyte treatment with pCMB can be
explained by the fact, that under these conditions the
modification results not only in state change of certain
proteins of membrane and cytoskeleton in the whole,
but in a disorder in the membrane-cytoskeleton bond
within the area of band 3 protein—ankyrin-spectrin due
to this modifier interaction with pCMB-specific SH
group.

Erythrocytes were IAA treated for augmenting a
specific pCMB effect on them. Such combined
modification resulted in an increase in sulphate anion
transport by band 3 protein in 2.5 times in respect of
the control (Fig. 3). This may be associated to the fact
that an initial erythrocyte treatment with IAA stipulates
the saturation of cytoplasmic pool of sulthydryl groups
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Ha TJII BCiX MOYATKOBUX MOAHQIKALii, IPUUOMY
CTYIIIHb TaJJbMYBaHHA MEPEHOCY IIUX aHIOHIB TaKOX
3aJI€KUTh BiJl KOHIIEHTpaWii Jimipigamony, sk i y
BHITQJKy 3 HATUBHUMH KiiTuHamu. [Ipy migBumieHH1
KOHLEHTpalii aimipigamony y cepenoBuuii Bin 1 mo
10 MxM cnocTtepiraerbcs Hail0idbII 3HAYHUN
iHri0yrounii edexr iei cnomyku. [Ipu npomy BizcoTok
rajJibMyBaHHS TPAHCIOPTY aHIOHIB Cynbdary Aimipi-
JaMOJIOM THUM BUINHN, YuM edeKTuBHima Oyia
novarkoBa Mogudikamis (puc. 4). Tak, npu KOHIIEH-
Tparttii gimipigamory 10 MkM TpaHcmopt cynsdary B
HaTUBHUX EPUTPOLHTAX 3MeHIIyeThcsa Ha 50%, B
epuTpommTax, Mogudixosanux MAA, — Ha 60%, a
micnsg momudikarii [IIXMb 1 komOinamiero MAA Tta
[IXMB — npubnusno ua 65%. [loganpie miaBUIIEHHS
KOHIICHTpAIIil AiMipigaMoiy B CepeAOBHII iHKYyOartii
CYTTEBO HE BIIUBA€E Ha TPAHCIOPT Cyabdary.

Brnus mouarkoBoi moxudikanii SH-rpyn Oinkis
MeMOpaHH 1 HUTOCKeNeTa y TIMEPTOHIYHUX YMOBaXxX
30epirae Taky >k TEHJCHIIIIO, 110 1 B i30TOHIYHHUX
(puc. 5). Monudixanis epurporutis okpeMo MAA i
I[IXMBb 3HauHO HE BIAPIZHAETHCS TPU JOCIIHKCHHI
nepeHocy cyiabdar aHioHiB. CTyIiHb BIUIMBY KOXKHOT
Moaudikanii B yMOBax TiNEpPTOHIl 3HAYHO HMXKYA
MOpPiBHAHO 3 130TOHi€r0. Tak, Mpu MOYAaTKOBUX
Momudikanisx epurporutis MAA i IIXMB tpascropr
cynbdary y TilepTOHIYHUX yMOBaX IOJIETIIYETHCS

100
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Puc. 4. [HriOyBaHHS TPaHCIIOPTY aHIOHIB CyIb(aTy OiTKOM
cMyru 3 MeMOpaHU HaTHBHHX i MOXM(IKOBAHHX €pUTPO-
LIUTIB B 130TOHIYHOMY cepeaoBHLL, sike MicTuTb 0,11 MOIB/ 1
Na,SO,: B — HaruBHi epurpountH; A — epPUTPOLHTH,
momudikosani MAA; @ — epurpouuty, MoangikosaHi
[IXMB; X — epurpouuti, Momudikosani MAA i [IXMB.

Fig. 4. Inhibition of sulphate anion transport by band 3 pro-
tein of native and modified erythrocytes membrane in isot-
onic medium, comprising 0.11 mol/l Na,SO,: l — native
erythrocytes; A —IAA modified erythrocytes; @ —pCMB
modified erythrocytes; X —IAA and pPCMB modified eryth-
rocytes.
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and a part of membrane SH-group. As a result pPCMB
does not block these groups, but has the possibility to
interact with greater percentage of pCMB-specific
sulthydryl groups of band 3 proteins, that change a
big number of bonds of band 3 protein-ankyrin-
spectrin. Thus, we can assume that a change in the
bond of band 3 protein with cytoskeleton can be one
of the causes in facilitating anion transport in vitro.

Dipyridamol introduction into the incubation
medium (Fig. 3) inhibits band 3 protein transport
function at the background of all initial modifications,
moreover the inhibition degree of these anions transfer
depends also on dipyridamol concentration the same
as for the case with native cells. If increasing
dipyridamol concentration in the medium from 1 to
10 uM the most significant inhibiting effect of this
compound is noted. At the same time the percentage
of inhibition of sulphate anion transport by dipyri-
damol is higher with more efficient initial modification
(Fig. 4). Thus, under 10 pM dipyridamol concentration
the sulphate transport in native erythrocytes reduces
by 50%, in IAA modified erythrocytes it does by 60%
and approximately by 65% after pCMB modification
and TAA with pCMB combination. Further augmen-
tation of dipyridamol concentration in incubation
medium does not significantly affect the sulphate
transport.
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Puc. 5. BrumB gimipizaMmony Ha TpaHCHOPT aHIOHIB
cynbdary OinKoM CMyru 3 MeMOpaHHM HAaTHBHHUX i MOJIH-
(ixoBaHMX EPUTPOLUTIB y TiICPTOHIYHOMY CEPEIOBUIL,
sike MictuTh 0,11 moms/1 Na,SO,, 0,86 Monb/1 caxapo3u:
M — HatuBHI epuTpoUUTH; A — EPUTPOLUTH, MOIM(iKOBaHi
MAA; @ — epurpountH, monudikosati IIXMb; X -
eputpouuth, Mogudikosani MAA i [IXMBb.

Fig. 5. Dipyridamol effect on sulphate anion transport by
band 3 protein of native and modified erythrocytes mem-
brane in hypertonic medium with 0.11 mol/l Na,SO,, 0.86
mol/l sucrose: M —native erythrocytes; A —TAA modified
erythrocytes; @ — pCMB modified erythrocytes; X —1AA
and pCMB modified erythrocytes.
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nutre Ha 30% (B 130ToHIl mpy MomuGikaii MAA —na
40%, a nmpu momudikauii IIXMb — na 100%). [lpu
KoMOiHOBaHiN 00poOui kiaiTHH oboma Moaudika-
TopamMu SH-Tpyn momermeHHs TPaHCIOPTY 4depes
6110k cMyrH 3 cTaHOBUTH 55% B yMOBax rineproHii
(B 130ToHIT 150%).

Kpim Toro, iHKyOaIisi pUTPOLUTIB y TiMEPTOHIY-
HOMY CEPEIOBHIIII , IO MICTUTh caxapo3y i cyiandar
HaTpIil0, 3HIKYE TPAHCIIOPT aHIOHIB Cyb(ary O1TKOM
cmyru 3 TuM Oinpmre, 9yuM edekTHBHIIA Oyna
noyatkoBa Monudikanis. Tak, sSKIIO B yMOBax
rinepToHii TpaHCIOPT CyNb(}aTy B HATUBHUX EPUTPO-
uuTax iHridyerbcs Ha 50%, TO B epuTpolMTaX, SKi
crouatky 6ymu Monugikosani MAA, — Ha 56%, B
epUTPOLUTAX, MO 3a3Hanu Momudikaniro [IXMB, —
Ha 66%, a mpu Mo4aTKOBii KoMOiHOBaHIl MoAniKaii
xitua MAA i [IXMB — Ha 70%.

Taxum 9UHOM, TTi/1 BIUTHBOM TiMIEPTOHIYHUX YMOB
MO (iKaIlis epUTPOIUTIB BUKOPUCTAHUMHE CYIbQTi-
PWIBHUMH pearcHTaMH CyTTEBO 3TIaJKyeThes. Lle
CBITYUTH TPO Te, IO KOMOIHOBaHA Jis HA KIIITHHHU
rinepToHii Ta MomM(iKaTOPiB Ma€e Pi3HUM BIUIMB Ha
nepeHoc aHioHiB. I'inepToHis, Ak (akTop 3aranbHOL
Monudikamii KIiTHH, Bifirpae OinbIl BUpIMIATIBHY
POJIb Y 3MiHI aHIOHHOTO TPAHCIIOPTY Yepe3 MeMOpany
EpUTPOILIMTIB.

3rigHO 3 OJep)KaHMMHU pe3yibraramu (puc. 5),
BBEJICHHS JIiMiPiJaMoIly B TilIEPTOHIYHE CEPEeIOBHIIE
iHKyOarii raxpMye TpaHcmopTHY (YHKIIIO Oinka
CMyTH 3 Ha TJII BCiX MOYATKOBUX MOIH(IKaIlii.
MaxkcumManbHu# epeKT raTbMyBaHHs IIbOTO OJI0KaTopa
CIIOCTEPITaeThCSA y TOMY K IHTepBaIi KOHIIEHTpAIIiH,
110 1 B 130TOHIYHUX yMOBax, a came Bix 0 g0 10 MxM.
B yMoBax rimepToHii ranbMyBaHHA TPaHCHOPTY
cynbdary ginmipizaMonoM y Moan(}iKOBaHUX €pUTPO-
[ATAaX Ma€ JCIIO IHIIWKA XapaKTep: BiJICOTOK iHTi-
OyBaHHS JUIE MOAM(DIKOBAaHUX KIITUH HWKYHMH (Ois
50% npu KOHUEHTpauii AinipigaMony B CepeaoBHUILi
10 MkM) MOpPiBHSHO 3 HaTUBHUMH EPUTPOLUTAMHU
(60% mpu THX Xe KOHLEHTpamisx iHridiropa). [lpu
OMY XapakTep iHTiO0yrouoi aii 1mboro OjokaTopa
OJTHAKOBHWH JUIS BCIX TPHOX BapiaHTIB IMOYATKOBOI
moxaudikamii (puc. 6). Iloganpme migABUIIECHHS
KOHIIEHTpAIIil TiTipigamMoiTy B TiTePTOHIYHUX YMOBax
1HKyOarlii, 1K 1 B yMOBax 130TOHii, CYTTEBO HE BILIMBAE
Ha TPAHCIIOPT Cynb(dary.

BucHoBku

AHai3youn BIUIMB Ha CPUTPOIUTH ITiJIBUIICHOT
OCMOJIIPHOCTI CepeJioBUIa Ta CYIbQriApHIbHUX
peareHTiB, MOXHa MPUIYCTUTH, M0 3MiHA 3B’SI3KY
Oinka cMyTH 3 3 IIUTOCKEICTOM MOXE TIOJIETIITYBaTH
TPaHCIIOPT aHIOHIB cynbdary depes iX OLTOK-TpaHC-
TopTep, TOMI K 3MiHA CTaHY SK ITUTOCKEIETa, TaK 1
HWOTO B3aEMOIII 3 €lIEeMEHTaMH MEMOpaHu MOXKe Oy TH
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Puc. 6. [HriOyBaHHs TPaHCIIOPTY aHiOHIB CyibdaTy OijKOM
cMyru 3 MeMOpaHu HaTMBHUX 1 MOAN(IKOBAaHUX EPUTPO-
OHUTIB Yy TINEPTOHIYHOMY CEpPEIOBHIIi, SIKEC MICTHTH
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eputpouuth, Moaudikosani [IXMB; X — epurpounty,
moaudikosani MAA i I[IXMB.

Fig. 6. Inhibition of sulphate anion transport by band 3
protein of native and modified erythrocytes membrane in
hypertonic medium, comprising 0.11 mol/l Na,SO,, 0.86
mol/l sucrose: M —native erythrocytes; & —IAA modified
erythrocytes; @ — pCMB modified erythrocytes; X —1AA
and pCMB modified erythrocyte

The influence of initial modification of membrane
and cytoskeletal protein SH-groups under hypertonic
conditions preserves the similar tendency as for
isotonic conditions (Fig. 5), moreover a separate
erythrocyte modification by IAA and pCMB does not
significantly differ when studying anion sulphate
transfer. The effect degree of each modification under
hypertonic conditions is significantly lower in
comparison with isotonic ones. Thus, under initial
erythrocyte modifications with IAA and pCMB the
sulphate transport under hypertonic conditions is
facilitated only by 30% (by 40% under isotony at [AA
modification and by 100% under pCMB modifi-
cation). At a combined cell treatment with both
modifiers of SH-groups the facilitation of transport
through the band 3 protein makes 55% under
hypertonic conditions (150% under isotony).

In addition, erythrocyte incubation in hypertonic
medium, comprising sucrose and sodium sulphate
reduces the sulphate anion transport by band 3 protein
the more, the more was the efficiency of initial
modification. Thus, if under hypertonic conditions the
sulphate transport in native erythrocytes is inhibited
by 50%, in those, being pre-modified with IAA it was
done by 56%, by 66 % in those pPCMB-modified and
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OJHIE€IO 3 MPUYHH Horo ranbMyBaHHS. KoopauHarris
3MIH B3a€EMOIINA MK OlJIKAMM IIUTOCKEJIETa Ta IIUTO-
CKeJIETOM 1 MeMOpaHOI0 MaTuMe 3HaYCHHS AJIs pery-
TAi1 (PYHKIIOHATEHOT aKTUBHOCTI aHIOHHOTO KaHaITy.

Otxe, XapaKTepUCTHKU IEPEHOCY Cynb(ar aHiOHIB
iX OUIKOM-TPaHCIIOPTEPOM B €PUTPOLUTAX JIIOAUHHU
3ajJieKaTh Bij 3arajllbHOTO CTaHy KJITHH, CTaHy
LUTOCKEJETa, INIa3MaTHYHOT MeMOpaHH, iX B3a€EMOJIii
Mi c00010, a TaKoX 0COOIMBOCTEH cTaHy Ta
KoH(popMalii camoro Oijka CMyrH 3.
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by 70% at the initial combined cell modification with
IAA and pCMB.

Thus, under the effect of hypertonic conditions the
erythrocyte modification by used sulthydryl reagents
is considerably smoothed. This testifies to the fact that
the combined action on cells of hypertony and
modifiers have different effect on anion transfer.
Hypertony as the factor of general cell modification,
plays more important role in a change of anion
transport through erythrocyte membrane.

According to the results obtained (Fig. 5)
dipyridamol introduction into hypertonic incubation
medium inhibits transport function of band 3 protein
at the background of all initial modifications. The
maximum effect of this blocker inhibition is noted
within the same concentration interval as for isotonic
conditions, namely from 0 to 10 uM. Under hypertony
the sulphate transport inhibition by dipyridamol in
modified erythrocytes has other character, that is the
percentage of inhibition for modified cells is slightly
lower (about 50% at 10 uM dipyridamol concentration
in the medium) if to compare with native erythrocytes
(60% under the same concentrations of inhibitor). At
the same time the character of inhibiting action of this
blocker is similar for all three variants of initial
modification (Fig. 6). Further augmentation of
dipyridamol either under hypertonic conditions of
incubation or isotonic ones does not significantly affect
the sulphate transport.

Conclusions

Thus, during the analysis of the influence of an
increased medium osmolarity and sulfhydryl reagents
on erythrocytes we can suppose that a change in band
3 protein bond with cytoskeleton can facilitate the
sulphate anion transport through their protein-
transporter, meanwhile a change of state in both
cytoskeleton and its interactions with membrane
elements can be one of the causes for its inhibition.
Coordination of changes in interactions between
cytoskeletal proteins, cytoskeleton and membrane will
be of importance for regulating functional activity of
anion channel.

Thus, the characteristics of anion sulphate transfer
by their protein-transporter in human erythrocytes
depend on cell general state, one of cytoskeleton,
plasma membrane, their interactions between
themselves, as well as on state peculiarities and
confirmation of band 3 protein itself.
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