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Osmotic Effect on Human Erythrocyte Detergent Lysis

VccnenoBan reMoIn3 SpUTPOLIMTOB YelIoBeKa B cpeaax, coaepxaiux NaCl u caxaposy pa3HoOi MOJISIPHOCTH, 1101 BO3ACHCTBUEM
HenoHHbIX (TBuH-20 — nonuokcudTHIIeHCOpOUTaH MOHOnaypar; TputoH X-100 — okTrineHON MONMUATUIICHIINKONb) U HOHHBIX (LITAB —
nerunrpumermiamMmmonunitopomun; JICH — nopenui-cynbgar HaTpyst) IeTEpPreHTOB Pa3InYHON KOHIEHTpanuu. Vzydeno neiicTBue
JAHHBIX JETEPreHTOB Ha JIM3UC KJIETOK B MPHCYTCTBHHM MOAM(DHUKATOpA arperaTHOro cocTosHus Oenka moxocsl 3 — AUJC (4,4-
JUHA30THOLMAHOCTHILOCH 2,2-TiCynb(OHAT TUHATPHEBast COb). [IpOLIEHT reMosin3a IPUTPOLIUTOB YBEIMUMBACTCS IPH TOBBILICHUH
KOHUECHTpalunu ACTEPIreHTOB B paCTBOPE. B MCCIICAYEMBIX paCTBOpaAX XapaKTEp pasBUTUA I'EMOJIM3a OAMHAKOB B IPUCYTCTBUU BCEX
nerepreHToB. B pacteope ¢ 0,15M NaCl; 0,5M caxapo3ssr; 20MM Tpuc (pH 7,4) ycraHOBIeHa HAaUOOIIBIIAas COXPAHHOCTh KIETOK B
MIPUCYTCTBHH BCEX yKa3aHHBIX AeTepreHToB. Momuduxarop JIMJIC B cpesie ycHImBaeT reMoITi3 B KIIETKAX, XOTSI HE N3MEHSeT TEH/ICHIINIO
ero pa3BUTHs B cpenax, cogepskanux NaCl u caxapo3y, B IpUCYTCTBUM HEMOHHBIX M MFOHHBIX JIETEPreHTOB. YCTaHOBIICHO, YTO Cpe/ia,
conepxaiast 0,15 M NaCl u 0,5M caxapo3sl, o0ecreunBacT YyCTORNIUBOCTh SPUTPOIIUTOB K JAeTepreHTaM. IHTeHCHBHOCTH TaKOTO
3aIIUTHOTO JEHCTBHS U yCHIHBatomero remonus aeiicteust JJNUJIC 3aBucHT OT BUIa JeTEepreHTa.

Kniouegvie cnoga: >pUTPOIUTHI, TEMOJIU3, IETEPIeHTHI, OCMOTHUSCKHH (haKToP.

JlocipKeHo reMoITi3 epUTPOLUTIB JIOAMHK B po3duHax , siki Mictsite NaCl Ta caxaposy (pi3HOi MOJSIPHOCTI), HiJl BILIMBOM
Heionnux (TBiH-20 — noniokcuermencopoditan Mmonosaypar; Tpuron X-100 — okruindenon nomietnieHnikons) Ta ionaux (L{TAB —
nerwitpuMmermiamoniiopomin; JICH — monenunn-cynbdar HaTpito) IETEPreHTIB 3 pi3HOI KOHLICHTpAIli€l0. BrBueHa [is IMX JeTepreHTiB
HA JII3HC KIITHH Y IPUCYTHOCTI Moan(ikaropa arperatHoro crany 6inka cmyru 3 — AIJ1C (4,4-nii3oTionianoctuinbeH 2,2-mucyabpoHar
JIMHATPi€Ba Ciiib). BiZICOTOK remMolti3y epuTpoLnTiB 301IbIIYETHCS TIPH i IBUILICHHI KOHLICHTPALT IETepreHTiB y po3unHi. B nocimiprennx
pO34MHaX XapaKTep PO3BUTKY I'eMOIi3y BCiX JAeTepreHTiB oqHakoBuii. Y posuuni 0,15M NaCl; 0,5M caxaposu; 20 MM Tpuc (pH 7,4)
BHSIBIICHA HaiOinpma 30epeKeHiCTh KIITHH y MPHUCYTHOCTI BKa3aHuX aerepredTtiB. Moaudikarop JIJIC y cepemoBuii miacuitoe
reMolli3 y KIITHHAX, X0ua He 3MIHIOE TEHJCHIII0 HOT0 PO3BHTKY B cepeqoBHIIax, mo mictate NaCl ta caxaposy, B IpUCYTHOCTI
HCIOHHHUX Ta 10HHHUX JCTEPreHTiB. BeTaHoBieHo, 1m0 po3uunH, skuit mictuts 0,15 M NaCl i 0,5M caxaposu, 3abe3neuye CTiiKICTh
CPUTPOIUTIB 10 ACTEPreHTIB. [HTEHCUBHICTh 3aXMCHOT il Ta mizcuiarorouoi remotis aii JJIJIC 3anexuTs Bif BUAY ACTEPrEHTY.

Kntouosi cnosa: epuTpoOLUTH, TEMOJII3, IETEPreHTH, OCMOTHYHUM (hakTop.

There was studied the human erythrocyte hemolysis in the media, containing NaCl and sucrose of different molarity under the
effect of non-ionic detergents (Tween 20: polyoxyethylene sorbitan monolaurate; Triton X-100: octylphenol polyethylene glycol) and
ionic ones (CTAB: cetyl trimethyl ammonium bromide; SDS: sodium dodecyl sulphate) of various concentrations. Their effect on cell
lysis in the presence of aggregate state modifier of band 3 protein: DIDS (4,4-diisothiocyanostilbene-2,2-disulfonic acid) was studied.
The percentage of erythrocyte hemolysis increases when augmenting detergent concentration in solution. In the solution with 0.15 M
NaCl; 0.5 M sucrose; 20 mM Tris (pH 7.4) we fixed the highest cell integrity in the presence of all mentioned detergents. DIDS
modifier in the medium strengthens hemolysis in cells, although does not change the tendency of its development in NaCl and sucrose-
containing media in the presence of ionic and non-ionic detergents. The medium, containing 0.15 M NaCl and 0.5 M sucrose was
established to provide the erythrocyte resistance to detergents. The intensity of such a protective effect and hemolysis strengthening
DIDS effect depends on a detergent type.

Key-words: erythrocytes, hemolysis, detergents, osmotic factor.

W3BecTHO, YTO NPH JIM3HUCE IPUTPOLIUTOB, BHI3BAH-
HOM JIeTepreHTaMu, pa3pyliaeTcs JUMUIHbIH Onucon
MeMOpaHsbI [4]. JleTepreHThl CIOCOOHBI CBS3BIBATHCS
C MEeMOpaHHBIM OENKOM TUAPOPOOHBIMH CBSI3SIMH,
OJHOBPEMEHHO B3aMMOJCHCTBYS MOJIIPHBIMH T'PYII-

'XapbKOBCKMI HaLMOHaAbHbIM YHMUBepcuTeT um. B.H. KapasuHa
MHCTUTYT npobaem KPpUMOOMOAOTUM U KPUOMEAULIMHBI
HAH Ykpauhbl, r. Xapbkos

* ABTOp, KOTOPOMY HEODXOAMMO HAarpaBASiTb KOPPECMOHAEHLIMIO:
yA. [Nepeacaasckas, 23, r. Xapbkos, YkpanHa 61015; Tea.:+38
(057) 373-41-35, dpakc: +38 (057) 373-30-84, aaeKTpoHHas noyta:
cryo@online.kharkov.ua

NMPOBJIEMbI
KPMOBMOJIOIrUM
T. 19, 2009, Ne3

There is known that under erythrocyte lysis, caused
by detergents, the disorder in lipid bilayer of membrane
occurs [4]. Detergents are capable to bind with a
membrane protein via hydrophobic bonds, by polar
group simultaneous interaction with water [4]. A
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mamu ¢ Bojoi [4]. YcTaHOBIIEHO CyIIECTBEHHOE pa3-
JTUYUE ACUCTBUSA HA MEMOpPaHy MOHHBIX W HEHOHHBIX
JeTepreHToB. B paboTe MbI MCHOIB30BAIM JETEp-
TeHTBI: HOHHBIE (IIETUITPUMETHIAMMOHUHOPOMUTT —
L TAB; nonetmncynshar varpus — JICH) 1 HenoHHbIC
(monuokcusTHICHCOPOUTAH MOHOMNaypar — TBuH-20;
OKTHJI(EHOIT TOTUATIIICHIITUKOIB — TputoH X-100;).
Ycranosneno, uro Teuu-20 u Tputon X-100 comobu-
JU3UPYIOT MEHbIEE KOJIMYECTBO OENKOB U3 MEMO-
pausl, yeM JACH [15], HTAB B otinuuue ot JCH
JeHaTypHupyeT Oenku, 00pa3ysi ¢ HUIMHU OTPUIIATEIBHO
3apsoKeHHbIe KoMITiekcsl [10].

B Hacrosiiee Bpemst CyiecTByeT OOJBIIOE KOJIH-
YECTBO TEOPUH BO3ACHCTBUS NETEPreHTOB, OJHAKO
MEXaHH3M IOBPEKICHUS MEMOpPaHbI AeTepreHTaMu
MIOJTHOCTHIO He n3ydeH. [Ipn ocMoTHaeckoM remMosnnze
M3MEHSETCSl CTPYKTypa OeiKa Moiochl 3, KOTOPBIH
(hopMuUpyeT KaHAT aAHUOHHOTO TPAHCTIOPTA U SIBJISIETCS
[JIaBHBIM HHTETPAJIbHBIM OEJTKOM, TaK KaK B 9PUTPOIH-
TapHON MEMOpaHe OH COCTaBJISIET MPHUMEPHO ITOJIOBUHY
OT 00IIero copepKaHus MHTErpaIbHBIX OeiKoB [9].
Benok monockl 3 BBEICOKOCTPYKTYPHPOBaH, MHOTO-
KpaTHO TPOHHU3BIBACT IPUTPOIIUTAPHYIO MEMOpaHy 1
CYILIECTBYET B AMMEPHOH 1 TeTpaMepHoi hopmax [9].
[Ipu cBszpiBanuu ¢ JU/IC nuccouunanus retpaMepoB
Ha IUMEpbl MPUBOJUT K YBEIUYCHUIO ILIOIIATU
ruapooOHOTO KOHTAKTa OEITKa TIOJIOCH 3 C JINTTHIaMH,
9TO HE BIWSIET Ha AedopManuio U CTabMILHOCTH
MeMOpaHsbI [18].

B cBsi3u ¢ 3THM NpeICTaBIsII0 UHTEPEC UCCIIEIO-
BaTh BIMSIHIE OCMOTHYECKOTO BO3JICHCTBHS M MOIH-
¢uxanuu TuapoGOOHBIX B3aMMOJIEHCTBHI Oeika
IIOJIOCHI 3 B MEMOpaHe Ha TeMOJIMTHYECKOE JICHCTBHE
VWOHHBIX ¥ HEHMOHHBIX JIETEPTEHTOB B CpejaX, Colep-
kammux NaCl u caxapo3y.

Lens paboThl — UCCIIEIOBAHNE BIUSHUS OCMOTH-
YEeCKOIro BO3/IeHCTBHS M Moau(HuKaTropa Oenka moso-
cel 3 JINJIC Ha 4yBCTBUTEIBHOCTH 3PUTPOLUTOB K
JIEVICTBHIO MOHHBIX M HEMOHHBIX JAETEPTEeHTOB B CPEAAX,
conepxkamux NaCl u caxapo3sy.

Martepuanbl n metoanl

OPUTPOIUTHI TOITYYaJIU U3 CBEKEKOHCEPBUPOBAH-
HOM JTOHOPCKOH KPOBH YeJIOBEKa, KOTOpast ObLIa 3aro-
TOBJICHA Ha IIIIOTULIUPOBOM KOHCEPBAHTE U JJOCTaBIIC-
Ha 13 00JIaCTHON CTaHLIMK NIEPEIMBaHUs KPOBH I. Xapb-
koBa. C 1e1pio0 YHU(DUKAITINH 00BEKTa UCITOIH30BAIH
kpoBb MyxuuH II rpynnst. [Tocne ynanenus nnasmel
3pUTPOMACCY TPHXKIbl OTMBIBAJIM MTyTEM LEHTPHPY-
rupoBanus npu 3000 06/mMuH B TeueHue 3 MUH B
10-kpatHOM 00BEeMe (PHU3UOJIIOTHIECKOTO PacTBOPa
(0,15 momnb/n NaCl; 0,02 mons/n Tpuc-0ydep, pH 7.,4).
JleKOUMTApHYIO TUIGHKY M CyNEpHATaHT YAAJSIIH
acnipanueil. DpuTpOUUTHI B BUJE INIOTHOTO OCaIKa
xpanwin pu 4°C 1 UCTIOIB30BANIN B TeUEHHE 2 .

B pa6ote mpumensnu NaCl (x. 4.), caxapo3sy
(4. m.a.), INJC (Sigma), nereprentsi: L[[TAB
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considerable difference in the effect on a membrane
of ionic and non-ionic detergents was established. In
the research we used the following detergents: ionic
(cetyltrimethyl ammonium bromide — CTAB; sodium
dodecyl sulphate — SDS) and non-ionic ones (polyoxy-
ethylene sorbitan monolaurate — Tween 20; octyl phe-
nol polyethylene glycol — Triton X-100). Tween 20 and
Triton X-100 were established to solubilise less number
of proteins from a membrane than SDS [15], CTAB
in contrast to SDS denatures proteins by forming with
them negatively charged complexes [10].

Nowadays there is a huge number of theories about
detergent effect, but the mechanisms of membrane
damage by detergents is not completely studied. Under
osmotic hemolysis there is a change in the structure of
band 3 protein, forming anion transport channel and
being the main integral protein, since in erythrocyte
membrane it makes about a half of total content of
integral proteins [9]. Being highly structured, the band
3 protein penetrates in a manifold way the erythrocyte
membrane and exists in dimer and tetramer forms [9].
When binding with DIDS the tetramer dissociation into
dimers results in an increase of hydrophobic contract
area of band 3 protein with lipids, that does not affect
membrane deformation and stability [18].

Due to this fact of interest was to study the influence
of osmotic effect and modification of hydrophobic
interactions of band 3 protein in membrane on hemo-
lytic action of ionic and non-ionic detergents in the
media, containing NaCl and sucrose.

The research aim is to study the effect of osmotic
influence and modifier of band 3 protein, DIDS, on
erythrocyte sensibility to the action of ionic and non-
ionic detergents in the media, containing NaCl and sucrose.

Materials and methods

Erythrocytes were derived from freshly preserved
human donor blood, prepared with Glugicir preservative
and delivered from the Kharkov Regional Hemotrans-
fusion Station. Male group A blood was used for unifi-
cation of the experiments. After plasm removal the
erythromass was thrice washed with centrifugation at
3,000 rpm during 3 min in 10-fold volume of physio-
logical solution (0.15 mol/l NaCl; 0.02 mol/l Tris buffer,
pH 7.4). Buffy coat layer and supernatant were remo-
ved by aspiration. Erythrocytes in the form of dense
sediment were stored at 4°C and used within 2 hrs.

In the research we used NaCl (chemically pure),
sucrose (pure for analysis), DIDS (Sigma), detergents:
CTAB (Sigma); SDS (Sigma); Triton X-100 (Serva);
Tween 20 (Ferak).

Detergent lysis was carried-out at 22+1°C within
10 min. Cell concentration in experimental media was
0.35% in 1 ml suspension volume. The rest cells were
precipitated by centrifugation within 3 min at 3,000 rpm.

DIDS solution was prepared with distilled water in
2 mmol/l concentration and added into an experimental
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(Sigma); ACH (Sigma); Tputon X-100 (Serva);
Teun-20 (Ferak).

JleTeprenTHBIN TU3UC MPOBOIMIN TIPH TeMIlepa-
Type 22+1°C B Teuenue 10 mun. KoHuenTpanus kie-
TOK B 9KCIIEpUMEHTAIBHBIX cpenax cocranisina 0,35%
B 00BbéMe cycmeH3uu lmi. OcraBmmecs KIeTKHU
OCaXKJaJTN IEHTPH(PYTUpOBaHUEM B TEUSHUE 3 MUH IIPU
3000 06/mMuH.

PactBop JIN/IC roToBriIn Ha AUCTHILTAPOBAHHOM
BOJIC B KOHIIEHTPpaMK 2 MM/J1 U 100aBJIsUIH B AKCIIE-
PUMEHTAJIBHYIO Cpelly 3a 2 MUH 0 BHECEHUS IeTep-
TeHTOB C KOHEYHOU KOHIIeHTparuei 20 MKkM/o1.

B pabote ucrosp30Bany KOMOMHUPOBAHHBIE CPEBI
¢ 0,15 M NaCl u caxapo3oii pa3noii konueHTpauu (0;
0,3;0,5;0,7; 0,9 M), npurorosiennsie Ha 20 MM Tpuc-
oydepa, pH 7.,4. Ilepen nobasnenuem AN /IC u netep-
TE€HTOB 3PUTPOIUTH MHKYOHPOBAIIN B CPElaX B Te€Ue-
HHE 2 MUH.

[Tocne mpoBeieHNS AETEPTEHTHOT O JIN3KCA KIIETKH
ocaxnanu neHTpudyrupoanuem. [Iporent remonusza
SPUTPOLMTOB OTPEAEIISIIH IO COIEPIKaHUIO TeMOTIIO-
OWHA B HA/I0CAJOYHON JKUJIKOCTH CHEKTPOPOTOMET-
puyeckuM MetogoM (A= 543 um). Beixox remoriio6u-
Ha U3 KJIETOK PACCUUTHIBAJIM B IPOLIEHTAX 10 OTHOLIIE-
Huto K 100%-My reMonn3y SpuTpOLUTOB B IPUCYTCT-
Buu Tpuron X-100 (0,1 %) mo popmyne: [A /A,]x100,
e A, — ONTHYECKas IIOTHOCTh HAI0CaT04HOM K1 I-
KOCTH DKCIIEPMMEHTAIBLHOr0 00pasua; A, — onruyec-
Kasi TUIOTHOCTH MIPH TIOJTHOM TE€MOJIU3€ dKCTIEPUMEH-
TaJLHOTO OOpasIa.

CpenHee 3HaYeHHE PACCUMTHIBAIN C YUETOM pe-
3yJBTATOB, MOJTyY€HHBIX HA )PUTPOILIUTAX OT TSATH J10-
HOPOB * cTaHjmapTHas omuoOka. /s onmpenenenus
CTaTUCTUYECKON JOCTOBEPHOCTH PE3yIBTaTOB HCIIONb-
3oBanu t-kputepuit Creronenta mpu P<0,05.

Pe3yAbTaThl M 00CyXxAeHue

HccnenoBano BiIMsHUE OCMOTHYECKOTO (pakropa
Ha J€TepreHTHBIN JIM3KC SPUTPOLIUTOB B Cpeaax, co-
neprkaiux NaCl u caxaposy. Ha puc. 1 npeacraBneHsl
KpHUBBIE T€MOJIN3a YPUTPOLIUTOB UEIOBEKA MO BO3-
JIECTBMEM MOHHBIX U HEMOHHBIX JIETEPreHToB. B pe-
3y/bTaTe MCCIENOBAHUS JIN3UCA SPUTPOIUTOB MO
BO3JICHCTBUEM JIETEPIeHTOB YCTAaHOBJIEHO, YTO TPHU
TIOBBIIIIEHUH B PACTBOPE KOHIIEHTPAIIH MOCIIETHIX TIOB-
peX1aeMOCTh KJIETOK BO3PACTaeT, a XapaKTep pa3BH-
BAIOIIETrOCs MTPOIIecca CXOACH B CpeJlaX C Pa3IuIHbIM
coJiepKaHueM JeTepreHToB. Hanbombiuas coxpan-
HOCTb KJIETOK IIPY BO3JIEHCTBUHU BCEX HCIIOIb30BAaHHBIX
B paboTe AeTepreHTOB HAOIIONAeTCs B pacTBOpE, CO-
nepkamiem 0,15 M NaCl; 0,5 M caxapo3ssr, 20 MM
Tpuc pH 7,4. JlanHas cpena sBISETCS ONTUMAIbHON
JUIS SPUTPOLIUTOB, TOCKOJIBKY OKa3bIBAE€T HAa HUX IPO-
TEeKTHPYIOIIee ACUCTBUE MIPH JETEPTSHTHOM JIN3HCE.

AHa3UPYS T€MOJIN3 S)PUTPOIUTOB MO ICHCTBHEM
HTAB (puc. 1, a), MOXKHO 3aMETUTh, UYTO TIPH yBe-
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medium 2 min prior to detergent introduction with
20 umol/l final concentration.

In the research we used the combined media with
0.15 M NaCl and sucrose with different concentrations
(0; 0.3; 0.5; 0.7; 0.9 M), prepared with 20 mM Tris-
buffer, pH 7.4. Before adding DIDS and detergents
the erythrocytes were incubated in media during 2 min.

After performing detergent lysis the cells were
precipitated by centrifugation. Percentage of erythro-
cyte hemolysis was spectrophotometrically (A =543 nm)
determined by hemoglobin content in supernatant.
Hemoglobin release out of cells was calculated in
percentage in respect to 100% erythrocyte hemolysis
in Triton X-100 presence by the following formula: [A /
A ]x100, where A is optical density of experimental
sample’s supernatant; A, is optical density under a
complete hemolysis of experimental sample.

The mean value was calculated considering the
results, obtained with erythrocytes from 5 donors =+ the
standard error. To determine statistical significance of
the results there was used the Student’s t-criterion at
P<0.05.

Results and discussion

There was investigated the effect of osmotic factor
on detergent lysis of erythrocytes in the media,
containing NaCl and sucrose. Fig. 1 shows hemolysis
curves of human erythrocytes under the effect of ionic
and non-ionic detergents. As a result of studying the
erythrocyte lysis under detergent effect there was
established that with increasing concentration of the
latter in solution, the cell damage augments, and a
character of developing process is similar with that in
the media with different content of detergents. The
highest cell integrity under the effect of all detergents,
used in the research, is observed in the solution with
0.15 M NaCl; 0.5 M sucrose; 20 mM Tris pH 7.4.
This medium is the optimal for erythrocytes because
of'its protective effect on them during detergent lysis.

If analysing erythrocyte hemolysis under CTAB
effect (Fig. 1, a) we may note, that under an increased
CTAB concentration from 13 to 26 umol/l in the solution
the erythrocyte hemolysis does not significantly
augment in all the media, meanwhile in the solution
with 0.5 M sucrose, 0.15 M NaCl it remains at the
same level. Under 39 pmol/l CTAB concentration the
erythrocyte hemolysis is similar in all media (Fig. 1, a).

In the experiments with Tween-20 (Fig. 1, b), SDS
(Fig. 1, ¢) and Triton X-100 (Fig. 1, d) there was
established the same tendency of hemolysis develop-
ment as for CTAB effect, but the curves have more
flattened form, compared to the CTAB-induced lysis.
Of note is the fact, that in the experiments with Tween
20 and Triton X-100 the hemolysis level in the medium
with 0.5 M sucrose, 0.15 M NaCl is higher, than at
erythrocyte treatment with CTAB and SDS. Moreover,
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Puc. 1. JIuzuc 3puTponMTOB YeIOBEKa B cpenax, coaepxkamux 0,15M NaCl+ 20 MM Tpuc (pH 7,4) u caxapo3y pa3Hoi
mossiproctH (0; 0,3; 0,5; 0,7; 0,9 morms/i), mon Bo3aeiicTBreM pa3muyaHbIxX geteprenToB: a— L[TAB; 6 — Teun-20; B — ICH; r—
Tpurton X-100; KOHIICHTpAIIMs ICTEPTreHTa, MKMOJIb/JI.

Fig. 1. Lysis of human erythrocytes in media, containing 0.15 M NaCl+20 mM Tris (pH 7.4) and sucrose of different molarity
(0;0.3; 0.5; 0.7; 0.9 mol/l) under detergent effect: a — CTAB; b — Tween 20; ¢ — SDS; d — Triton X-100;[255] detergent

concentration, (tmol/l.

nuyeHuu konuentpauuu L{TAB B pactBope ot 13 1o
26 MKMOJIB/JI TEMOJIU3 IPUTPOIIUTOB CYIIECTBEHHO
BO3pacTaeT BO BCEX cpenax, Torna Kak B PacTBOpE,
coaepxkamem 0,5 M caxapo3ssl, 0,15 M NaCl, on
OoCTaeTcsl Ha TOM ke ypoBHe. IIpu KoHIEHTpamuu
HTAB 39 MKMOJIB/T TEMOJIHA3 SPUTPOITUTOB CXOJCH BO
Bcex cpenmax (puc. 1, a).

B sxcnepumenrtax ¢ Teun-20 (puc. 1, 6), JCH
(puc. 1, B) u Tpuron X-100 (puc. 1, r) yctaHOBIEHA
aHAJIOTUYHAsl TCHIACHUUS pPa3BUTHUS TEMONK3a, KaK U
npu BoszaeictBuu LITAB, ogHako KpuBbIE UMEIOT
OoJee CryiaKeHHBIA BUJ] 10 CPABHEHUIO C JIM3UCOM,
BbI3BaHHBIM L{TAB. OT™MeTHM, UTO B AKCIIEPUMEHTAX
¢ Teun-20 u Tputon X-100 ypoBeHs TeMonn3a B cpere
¢ 0,5 M caxapo3ssr, 0,15 M NaCl Beimre, yem npu
obpabotke sputponnutoB LITAb u JICH. [Ipuuém B
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in the experiments with CTAB the hemolysis level in
this medium is lower than under SDS treatment of cells.

Fig. 2 shows a detergent hemolysis of DIDS-
treated human erythrocytes. In all the experiments with
DIDS the number of damaged cells was established
to increase, moreover in the experiment with CTAB it
was the highest. Hemolysis of DIDS treated erythro-
cytes and untreated ones differs by 35-80%. Under
detergent lysis with SDS and Tween 20 the differences
achieve 20-30% and 20—40%, correspondingly. Under
DIDS effect on erythrocytes, placed in media with
Triton X-100 the DIDS effect, strengthening hemolysis,
is the lowest. The data on hemolysis of DIDS treated
erythrocytes are not statistically and significantly
different from untreated ones (Fig. 2, d). Thus, the
binding of Triton X-100 with DIDS, modifying band 3
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skcriepumenTax ¢ LITAB ypoBeHs remonusa B JaHHON
cpeme HIXKe, 9eM mpu 00padoTke kietok [JCH.

Ha puc. 2 nokazaH AeTepreHTHBIH FeMOIN3 dPUT-
pouuToB yenoseka, oopadorannbix ANJC. Yeranos-
JIEHO, 4TO BO Becex akcnepumenTtax ¢ JJUJIC ysennyu-
BAETCsl KOJIMYECTBO MOBPEKAEHHBIX KIETOK, MPUUEM
B akcniepuMenTe ¢ LITAB ono HauGonbiiee. ['emonus
SPUTPOLKUTOB, 00pPaOOTAaHHBIX U HEOOPaOOTaHHBIX
JAUNJIC, otnnuaercsa Ha 35-80%. IIpu nereprenTHOM
muzuce ¢ JICH ormuuns mocturamot 20-30%, c
Teuu-20 — 20-40%. IIpu Bo3neticteum JUJIC na
IPUTPOLUTHI, TOMEIIEHHBIE B cpenbl ¢ Tputon X-100,
prusiHue J\UJIC, KOTOpBIi yCHIuBaeT reMosn3, Hau-
MeHbIee (puc. 2, T). [laHHbIe TeMOIN3a YPUTPOIIUTOB,
obOpabortannbix JINJIC, cTaTucTuYecKkn HE OTIMYa-
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protein, does not significantly affect hemolysis curves.
There was also established, that under DIDS effect
on detergent lysis the most optimal medium for
erythrocytes is that, containing 0.5 M sucrose, 0.15 M
NacCl (Fig. 2).

Hypertonic hemolysis is used as the method,
enabling to model damages during bioobject cryopre-
servation. A universal approach to achieve cell cryore-
sistance is assumed to be in providing the conditions,
when a cell is maximally stable under osmotic dehyd-
ration. At the same time the dehydration of cells is the
factor, controlling cytoskeletal state [3].

Due to dehydration there is a change in surface-
volume cell ratio. Modification of cell volume at preli-
minary stages is the simplest way to increase cell resis-
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Puc. 2. Bnustaue JIUJIC (20 mxmons/it; @ — cpena ¢ JIUJIC; A —cpena 6e3 INJIC) Ha qeTepreHTHBIH JTU3UC SPUTPOIIUTOB
4enoBeka B cpenax, cogepxamux 0,15 M NaCl + 20 MM Tpuc (pH 7,4) u caxapo3y pasHoii mossiproctH (0; 0,3; 0,5; 0,7;
0,9 monw/m) oz Bo3nekicTBreM: a— 26 MkMonb/J1 LITAB; 6—30 MxM/n Teun-20; B— 85 Mxmons/i JICH; T — 640 Mxmons/n Tputon
X-100.

Fig. 2. DIDS effect (20 umol/l; @ — medium with DIDS; A —medium without DIDS) on detergent lysis of human erythrocytes
in media, containing 0.15 M NaCl + 20 mM Tris (pH 7.4) and sucrose of different molarity (0; 0.3; 0.5; 0.7; 0.9 mol/l) under
detergent effect: a—26 umol/l CTAB; b—30 umol/l Tween 20; ¢ —85 umol/l SDS; d — 640 umol/l Triton X-100.
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FOTCS OT HeoOpaboTaHHbIX (puc. 2, T). Takum obpa-
30M, cBsas3biBanue Tputon X-100 ¢ AWJIC, mogudu-
LUPYIOIIET0 OEJIOK MOJIOCH 3, CYIIECTBEHHO HE BIMSET
Ha KpUBBIE reMon3a. TakKe yCTaHOBIIEHO, YTO U IIPU
neiicteun JINJIC Ha neTepreHTHBIN Tu3nuc Hauboee
ONTUMAaJbHAs JUIsl SPUTPOIIMTOB Cpe/ia, CoepIKaIas
0,5M caxapo3ssr, 0,15M NaCl (puc. 2).

[unmepToHUYECKUI TeMOJIM3 HCIOIB3YIOT Kak
METO/I, TO3BOJIAIONINN MOJIETHPOBATH TOBPEKICHHUS
IIpH KPUOKOHCEPBUPOBaHNH 0M000BekTOB. [Ipento-
JIaTaloT, YTO YHUBEPCATBHBIN IMOAXO/ K TOCTIKEHUIO
KpHOYCTOMYMBOCTH KIIETOK 3aKJIF0YaeTCs B o0ecrede-
HUU YCIIOBUH, TPH KOTOPBIX KJIETKA 00J1aaeT MaKCH-
MaJTbHOH CTaOMIFHOCTBIO IIPU OCMOTHYECKOM JeTHI-
pataruu. [Ipu aToM AeruapaTanus KISTOK SIBISETCS
(hakTOpOM, YITPABIIAIONIUM COCTOSTHIEM IIUTOCKENIETa
[3].

BeneactBue neruaparanuu M3MEHSIETCS MOBEPX-
HOCTHO-00BEMHOE OTHOIIIEHUE KIIeTKH. Moandukarms
00BEMa KIIETOK Ha MPEBAPUTEIbHBIX dTalaXx— Hau-
0ojee TIPOCTON CITOCOO MOBBIIIEHUS YCTOHYMBOCTH
KJIETOK K THTIEPTOHNYECKOMY IIOKY M 3aMOPa’KUBAHUIO
[3]. CnenoBarenbHO, MOJKHO HAMPABIEHHO KOHTPO-
JUPOBATh U YIPABISATh OCMOTUYECKON HyBCTBUTEIb-
HOCTBIO KJIeTOK [3]. B padote [1] moka3ano, 9aTo mopa,
oOpa3zyromasca B dpUTPOLUTAPHON MeMOpaHe Mpu
OCMOTHYECKOM T'€MOJIN3€e, CIIOCOOHA YBEITUYUBATHCS
WM YMEHBIIAThCS B 3aBUCHMOCTH OT JKCIIEPUMEH-
TQJIBHBIX yCJIOBHUMU, T.€. OHA IPEACTABILCT COOOM
JUHAMHYECKYIO CTPYKTYPY.

B pabore [1] paccmaTpuBaeTcs BO3MOXKHas Jie-
(hopMarus mra3MaTHIeCcKoii MeMOpPaHbI TIPU YaCTHY-
HOM 00e3BOXMBaHUU KiIeTKU. [Ipu ompeneneHHBIX
3HAYEHUSX TOHUIHOCTH CPE/Ibl U BpeMEHU HHKYOann
KIJIETOK M3TM0aHue IIa3MaTHIeCcKod MeMOpaHbl MO-
KET OBITh MPUYMHOW JIaTEPaIBLHOTO Tepepacipese-
JIEeHUSI MEMOPaHHBIX KOMIIOHEHTOB M HE PUBOJUTH K
JIU3UCY KIETKH.

[TonydenHnsie pe3yabTaThl MO3BOJAIOT MPEIO-
JOKHTh, YTO IJIAa3MaTHYECKass MeMOpaHa dPUTPO-
LIUTOB, NOMELIEHHBIX B cpendy, coaepxkamyio 0,15M
NaCl u 0,5M caxapo3bl, npeTepreBacT MOIUPHKALUH
B pe3ylibTare JIaTepalibHOI'O Iepepacipe/elleHus
KOMITOHEHTOB. DTO MPUBOAMT K YMEHBIIIEHUIO 00bEMa
KJIETOK Ha MpeABapHUTEIbHBIX dTanax o0pabOTKU U
00yCIIaBIMBACT BHICOKYIO YCTOWYUBOCTD K JaTbHEH-
[IeMy TUTIEPTOHNYECKOMY Bo3zieiicTBuIO [6]. B pesyib-
TaTe 3TOro HAOIIOMAETCS OCMOTHYECKU-MHAYLINPO-
BaHHAs YCTOWYMBOCTD KJIETOK K cTpeccy. Bo3moxHo,
MIOBBIIIICHUE YPOBHS COXPAHHOCTH SPUTPOLMTOB IIPH
00paboTke pacTtBopamu, comepkamumu 0,5M caxa-
po3sl win 0,45M NaCl, cBs3aHO ¢ BKIIOYCHHEM OC-
MOTHYECKOI0 MEXaHW3Ma HapacTaHHUs yCTOUYH-
BoCTH. JlaHHBII MpoIliecc 3aKIF0YaeTCsi B MOIU(pUKa-
LIUH B3aUMOJICHCTBHI IUTOCKENETA C JINTAAHBIM OUCIIO-
€M MeMOpaHbI B 001acTh cBsi3el OelIOoK MOoJIOCH 3 —
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tance to hypertonic stress and freezing [3]. Conse-
quently, a directed control for cell osmotic sensitivity
is possible [3]. As demonstrated in the paper [1], the
pore, forming in erythrocyte membrane under osmotic
hemolysis is capable of increasing or reducing depend-
ing on experimental conditions, i. e. it represents a
dynamic structure.

A possible deformation of plasmatic membrane
under partial cell dehydration is envisaged in the paper
[1]. Under the certain values of medium tonicity and
cell incubation time, the flexure of plasmatic membrane
may be the cause of lateral redistribution of membrane
components without leading to cell lysis.

The results obtained allow to assume plasmatic
membrane of erythrocytes, placed into the medium,
containing 0.15 M NaCl and 0.5 M sucrose, as under-
going modifications as a result of lateral redistribution
of components. This results in cell volume decrease at
preliminary stages of treatment and stipulates a high
resistance to further hypertonic effect [6]. As a result
there is observed an osmotically-induced cell resistance
to stress. The augmentation of erythrocyte preser-
vation level during cell treatment with solutions,
containing 0.5 M sucrose and 0.45 M NaCl, is possibly
associated to the triggering of osmotic mechanism of
resistance increase. This process consists in the
modification of cytoskeletal interaction with membrane
lipid bilayer in the area of band 3 protein-ankyrin-
cytoskeleton bonds [8]. As a result, the maximum cell
stability under hypertonic stress is achieved. One be-
lieves, that sucrose is capable to manifest cryoprotec-
tive properties by affecting protein components of
membrane and to stabilise the protein-lipid interaction
[7]. The sucrose presence in the medium is known to
reduce the solubility of non-ionic and zwitterionic
detergents and correspondingly to decrease the critical
concentrations of micelle-formation (CCM) [19].

One of the approaches in membrane studying is
the effect on it by different modifiers, in particular
detergents: the group of amphiphilic compounds, ca-
pable for hydrophilic and hydrophobic interactions [4].
There are known two models of solubilisation and
fragmentation of membranes by detergents: the first
one is a cooperative binding of detergent molecule with
membrane during following transfer inside a cell and
binding with internal monolayer; the second one is the
lipid extraction from external membrane monolayer by
direct transfer in detergent micelles. In both cases the
membranes are fragmented with formation of mixed
vesicles, containing molecules of detergents and lipids
or detergents and proteins. According to the hypothesis
[11] the membrane solubilisation comprises three
stages. At the first stage the detergents are bound
without solubilisation with membrane fractions, mean-
while at the third one the membrane components are
completely solubilized, by aggregating in mixed mi-
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AHKUPUH-IIUTOCKETET [8]. B pesymprare qocturaercs
MaKCUMabHasl CTAaOMIIBHOCTH KJIETOK TIPH THIIEPTO-
HU4YecKoM 1oke. CyliecTByeT MHEHHE, UTO caxapo3a
CIIOCOOHA MPOSIBIIATH KPHOIIPOTEKTOPHBIE CBOWCTBA,
JEUCTBYsl Ha OEIKOBBIE KOMIIOHEHTHI MEMOpaHbl, U
CTAaOMIIN3UPOBATh OEITKOBO-JIUITAHBIE B3aUMOICHCT-
Bus [7]. VI3BeCTHO, UTO MPUCYTCTBUE B CpPEJE caxa-
PO3bI CHI)KAET PAaCTBOPUMOCTh HEMOHHBIX U LIBUTTE-
PUOHHBIX IETEPTEHTOB 1 COOTBETCTBEHHO YMCHBIIIACT
KPUTHYECKHE KOHIIEHTPAIIUA MUIIEIUIO00pa30BaHS
(KKM) [19].

OmHUM U3 TOIXO0IOB K UCCIICTOBAHUIO MEMOPAHBI
SBJISIETCSl BO3JIEMCTBUE HA HEE Pa3IMYHBIMU MOJU-
(hukaTopaMu, B 9aCTHOCTH JETEPTEHTAMHU — TPYIIION
aMpUPHUIBHBIX COCAMHEHUH, KOTOphIE CIIOCOOHBI K
rUIPOGUIEHBIM U THAPO(GOOHBIM B3aUMOACHCTBUSIM
[4]. Vi3BecTHBI [BE MOJIENN COMOOMIN3ANNN U (par-
MEHTAIlUU MeMOpPaH JeTepreHTaMu: IepBas — KOoTe-
paTHBHOE CBS3BIBAHUE MOJICKYJI IETEPreHTa ¢ MeMO-
paHol pH MOoCIeayIOIIeM EPEHOCE BHYTPh KIETKU
U CBSI3BIBAHHUM C BHYTPEHHUM MOHOCJIOEM; BTOpas —
AKCTPAKITUS JTUMTAI0B M3 BHEITHETO MOHOCIIOSI MEMO-
PpaHBI IPSIMBIM TIEPEHOCOM B ACTEPTCHTHBIC MUTICILIHL.
B oboux crnyuyasx MeMOpaHbl (parMeHTHUPYIOTCS C
00pa3oBaHWEM CMEIIAaHHBIX BE3UKYJ, COMEPIKAIIUX
MOJICKYJIBI ICTEPTCHTOB U JTUTTUOB WU JETEPTEHTOB
u OenkoB. CornacHo rumnotese [11] comrobunuzanus
MeMOpaHbl BKIfO4aeT Tpu ctaguu. Ha cragum 1
JIETePreHTHI CBS3BIBAIOTCS 0€3 CON0OMIN3ANH C
MeMOpaHHbIMH (ppakIusMU, TOTAA Kak Ha ctaauu 111
MeMOpaHHbIE KOMIIOHEHTBI TIOJHOCTBIO COJFOOMITH-
3UPYIOTCS, OOBEIUHSSICH B CMEIIAHHBIE MHUIICIUIHI.
[Tonararot, uto Ha cramuu Il HackIieHne MeMOpaH
JIETEPTEHTOM OCYIIECTBIISIECTCS CO CMEIIAHHBIMU MU-
[eJJIaMy TIPA TEPMOJAMHAMUYESCKOM B3aMMOJICHCT-
BuH, Om3koM k KKM [11].

CKOpOCTB U THII COTFOOMITA3AITIHI OMOJIOTUYIECKIX
MeMOpaH 3aBHCHUT OT COCTOSHUS W IPHUPOIBI JICTEp-
renTa, memopans! [10].

[Ipn HeMUIEIUIIPHOM CBSI3BIBAHUH JIETEPIeHTA C
MeMOpaHOW HachllleHuEe MeMOpaHbl MPOUCXOTUT
KOOIEPATHBHBIM CIIOCOOOM B KOHIICHTPAIIUH, KOTOpast
Hwxe KKM. 3toT nporecc conpoBoKIaeTCs MEAJICH-
HBIM CBSI3bIBAHHEM U COJIFOOMIM3anueld MeMOpaHbl
[11]. IIpu meiicTBUM AeTepreHTa B KOHUEHTpALUU
BoIite ero KKM HabmomaroTcst moTHas CoMro0mm3a-
s MeMOPAHHBIX CTPYKTYP U BKIIFOUEHHE KOMITOHEH-
TOB MEMOpaHBI B COOCTBEHHBIC MHIICILIBI JETEPTEH-
Ta. Eciiu ucmonp3yemast KOHIIEHTpAITUs HEe TOCTUTAST
KKM, npoucxonut moaudukanus MmemOpansl 6e3
TIOJTHOTO Pa3pyILICHUs CTPYKTYp Oucios [4].

Karuonnsiit nereprent HTAD nusupyet kinetku u
siipa, IEHATypUpyeT OIKH 1 00pa3yeT C HUMHU T0JI0-
JKUTEIBHO 3apsKEHHBbIE KOMIUIEKCH [2]. YKa3zaHHbII
JETEPreHT B BOAHBIX pacTBOpax o0pa3yeT MUIIEILIBI,
pa3Mep KOTOPBIX YBEITMYMBACTCS ITPU MTOBBITIIEHUH €T0
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celles. One believes, that at the second stage the
membrane saturation with detergent is realised with
mixed micelles under thermodynamic interaction, close
to CCM [11].

The rate and type of biological membrane solubili-
sation depend on the state and nature of detergent,
membrane [10].

During non-micelle binding of detergent with
membrane its saturation occurs by a cooperative way
in the concentration lower than CCM. This process is
accompanied by a slow binding and solubilisation of
membrane [11]. Under detergent effect in the concent-
ration higher than its CCM, there are observed a
complete solubilisation of membrane structures and the
inclusion of membrane components into the own
micelles of detergent. If the used concentration does
not achieve CCM, there is occurred the membrane
modification without complete destruction of bilayer
structures [4].

Cationic detergent CTAB lyses cells and nuclei,
denatures proteins and forms with them the positively-
charged complexes [2]. The mentioned detergent in
aqueous solutions forms the micelles, which size
augments with its concentration increase [5]. Non-ionic
detergents Tween 20 and Triton X-100 are polyoxy-
ethylene derivatives. Tween 20 is applied to treat
membranes for peripheral protein removal. The anionic
detergent SDS lyses cells and nuclei, denatures proteins
and forms with them negatively charged complexes,
destroys nucleoproteids [2]. It is usually used when
preparing proteins for electrophoresis [5]. This deter-
gent denatures proteins, by destroying non-covalent
bonds. The SDS is known to bind with the main chain
of peptide in the ratio of one SDS molecule for two
residues of aminoacid, thereby changing protein charge
for negative, proportional to this protein mass (appr.
1.4 g SDS/g of protein). The obtained charge is signifi-
cantly bigger than the initial one. Electrostatic tension,
forming during binding with SDS, contributes to protein
repulsion from each other and a change in membrane
protein structures [11].

During lipid solubilisation by detergent with
concentration lower than CCM, the isolated membrane
proteins are known as capable to preserve their
enzymatic or transport functions [20]. Triton X-100 is
applied to obtain band 3 protein, preserving its transport
functions after inclusion into liposomes [13].

SDS and Tween 20 were established to solubilise
lipid membranes in concentrations equal or exceeding
CCM [11]. Under Triton X-100 effect, which concen-
tration corresponds to CCM, there are occurred the
protein extraction and liquefaction of membrane lipid
bilayer with no change in polarity of membrane
hydrophobic areas [21]. Lipid bilayer destruction with
lipid and protein separation begins after Triton X-100
monomer inclusion into membranes [15]. At the same
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koHIeHTpanun [5]. Henonnsie nereprents! TBun-20
u Tpuron X-100 SBISIOTCS TPOU3BOTHBIMHE ITOTHOKCH-
stuniera [11]. Tuna-20 ucnonp3yroT 11 00paboTKH
MeMOpaH C LeNbI0 yaaleHus nepupepudeckux Oe-
koB. AHNOHHBIN netepredT JACH nusupyer knetku u
sIpa, JeHaTypUpyeT OeNku 1 006pas3yeT ¢ HUMH OTpH-
LATENBHO 3apsyKEHHbIE KOMIUIEKCHI, pa3pylaeT HyK-
neonporensibl [2]. OH 00BIYHO UCTIONIB3YETCS TIPH TIOI-
TOTOBKE OeTKOB 111 dekTpodopesa [5]. DTot nerep-
TeHT JIeHaTypHUpyeT OEIKH, pa3pyIias HEKOBaJICHTHBIC
cBs3u. M3BectHO, uTO JICH CBSI3BIBaETCS C OCHOBHOM
IIETIBIO TIETITH/IA B COOTHOIIIEHUH oHa MoJekyna JJCH
Ha JIBa 0CTaTKa aMUHOKHCIIOTHI, YTO U3MEHSET 3apsl
OeJKa Ha OTPHUIIATENbHBIN, KOTOPBIHA MPOMOPIIOHAIEH
Macce 3toro Oenka (mpubnusurensuo 1,4 v JCH/r
Oenka). [lomydeHHbIl 3apsia 3HAUUTENBHO OOJIBLIE,
YeM MepBOHAYaIbHbIN. DIEKTPOCTaTUYECKOE HAIPsI-
JKEeHHe, KoTopoe co3aaérces npu cBsa3biBanuu ¢ JICH,
CHOCOOCTBYET OTTAJIKUBAHUIO OETIKOB APYT OT JIpyTa
1 U3MEHEHUIO OEJIKOBBIX CTPYKTYp MeMOpaHsl [11].
W3BecTHO, YTO MPH COMOOMITHU3AINHN JINTTHIOB JIe-
TEPreHTOM C KOHLIeHTpauuei, Hke ero KKM, Beijie-
JsieMble MeMOpaHHbIe OETTKM MOTYT COXPAHSTh CBOU
SH3UMATHUIECKUE WU TpaHCTOPTHBIC GhyHKINHA [20].
Tputon X-100 mcons3yroT i modydeHus Oenka
MIOJIOCHI 3, KOTOPBIM COXpaHSeT CBOM TPAHCIIOPTHBIE
(YHKLMY TIOCIIE BKIIOUEHHS B IMIOCOMBI [ 13].
Ycranosneno, yto JICH u Teuu-20 conroOuimu-
3UPYIOT JIMIHbI MEMOpPaH B KOHIICHTPALUSIX, PABHBIX
v nipesbiaroux KKM [11]. Tpu getictun Tputon
X-100, koHeHTparus Koroporo coorseTcTByeT KKM,
MIPOUCXOMIAT SKCTPAKIMS OSIIKOB 1 Pa3KIKESHHE JIUITHI-
HOro Ouciiost MeMOpaHbl 0€3 U3MEHEHHS ITOJISIPHOCTH
ruapodhoOHBIX o0macteit MemOpansr [21]. Pa3pymre-
HUE JIUMHATHOTO OMCIOS C pa3/ielieHHeM JUIUI0B U
OEITKOB HAYMHAETCS MOCJIE BKIIOYEHNUS B MEMOpaHbI
moHomepoB Tputon X-100 [14]. IIpu stom HaOmIO-
JlaeTCsl HEMULIEIUISIPHBINA MEXaHU3M B3aUMOJICCTBUS
neteprenrta ¢ 6enkamu [12]. [lokazano, uro Tputon
X-100 1 TBuH-20 COMFOOUTU3UPYIOT MEHbBIIIEE KOIH-
4yecTBO OeJIKOB U3 MeMOpaH sputpouutos, yem JJCH
[14]. B pabote [10] mokazaHo, 4TO HEHOHHBIE JIETEP-
redthl (TBuH-20, Tputon X-100) B3auMoeHCTBYIOT
MPEUMYLIECTBEHHO C JIMIUAHBIMM KOMIIOHEHTAMHU
MeMmOpaH, copepkamnmu Ca-ATdazy, B KOHLEHTpa-
uusix Hke ux KKM, Torna kak MOHHbIE JIETEPreHThI
(8 wactaoctu [ICH) skcrparupyior Ca-ATda3zy me-
pen comobmmmanuen mumuaoB [ 10]. Comobmmm3anus
MeMOpaH HEMOHHBIMHU JIETEPreHTaMH, B OTIMYNE OT
JCH, mpoucxonut B pe3yibTaTe KOONEPaTUBHOIO
CBSI3bIBAHMS ITPEUMYIIIECTBEHHO C JIUITHHBIMH KOMIIO-
HeHTaMH Oeltokcoaepxkanmx memOpas [10].
BrlmensnoxxeHHbIE JaHHBIE COINIACYIOTCS C pe-
3ynbTaraMu, NMOoIy4YeHHbIMH HaMu. Ilokazano, 4TO
BBICOKAsl yCTOWYMBOCTb 3PUTPOLIUTOB K THIIEPTOHH-
YECKOMY IIOKY M 3aMOPaKUBAHUIO KOHTPOJIHUPYETCS
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time a non-micelle mechanism of detergent interaction
with proteins is observed [12]. Triton X-100 and Tween
20 were shown to solubilise less proteins from erythro-
cyte membranes, than SDS [14]. As shown in the paper
[10], the non-ionic detergents (Tween 20, Triton X-100)
mostly interact with lipid components of membranes,
containing Ca-ATPase in concentrations lower than
their CCM, meanwhile the ionic detergents (particularly
SDS) extract Ca-ATPase before lipid solubilisation
[10]. Membrane solubilisation by non-ionic detergents
in contrast to SDS occurs as a result of cooperative
binding mostly with lipid components of protein-
containing membranes [10].

The mentioned above data conform to our results.
Erythrocyte high resistance to hypertonic stress and
freezing was shown as controlled by their volume [6].
Detergent action was established as stipulated by the
capability to bind by hydrophobic bonds with protein
membrane components [4]. Due to such building of
detergent the bond between membrane components
destroys, and finally the biomembrane solubilisation
occurs. Osmotic effect as the factor, capable to sharply
increase the erythrocyte resistance to cooling and
transfer into hypertonic solutions, is associated to
strengthening hydrophobic bonds in membrane [6].
Therefore an osmotic pressure prevents the occurren-
ce of detergentcaused damages in the medium, con-
taining 0.5 M sucrose and 0.15 M NaCl (Fig. 2) [6].

Hemolysis curves with Triton X-100 and Tween
20 (see Fig. 1, b, d) look like more flattened compared
to the data about lysis at SDS and CTAB presence
(see Fig. 1, a, b). This testifies to the fact, that SDS
and CTAB cause more significant effect on erythrocyte
membranes, than Triton X-100 and Tween 20.
Different intensity of damaging effect is stipulated by
the effect character on membrane of ionic and non-
ionic detergents. Non-ionic detergents (Tween-20, Tri-
ton X-100) result in the rupture of protein-lipid bonds,
without damaging protein membrane components [ 14].
Ionic detergents act not only on the protein-lipid
boundary, but cause protein denaturation as well [14].

Osmotic lysis is accompanied by modifications in
membrane, associated to the changes in band 3 protein
structure [16]. In our research we used DIDS: band 3
protein modifier [17].

DIDS binding with a membrane results in a disorder
of' bonds between cytoskeletal and band 3 protein [16],
reducing a protective effect of osmotic action at
preliminary stages of cell incubation. Of knowledge is
the fact that during DIDS binding with band 3 protein
there is an increase in contact area of this protein with
lipid membrane components. This is the reason of an
increase in the number of damaged cells during DIDS
modifier effect on detergent lysis [17].

When binding with erythrocyte membrane, DIDS
causes the dissociation of band 3 protein tetramers
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nx 06bEmMoM [6]. YcTaHOBIEHO, YTO IEHUCTBUE IETEP-
TE€HTOB OOYCIIOBJICHO CITOCOOHOCTBIO CBSI3BIBATHCS
rUAPOPOOHBIMH CBS3SIMU C OCIKOBBIMH KOMITOHCH-
TaMu MeMOpanbl [4]. 3a c4eT Takoro BCTpauBaHUS
JETEPreHTOB Pa3pyIIACTCs CBSI3b MEXAY KOMIIOHEH-
TaMu MeMOpaHbI 1, B KOHEYHOM HTOTe — OnomeMOpa-
HBI comoOunu3npytorcs. OcMoTHYECKOE JelCTBUE
Kak (hakTop, CIOCOOHBIN PE3KO MOBBIIIATH YCTOWYH-
BOCTB 3PUTPOIUTOB K OXJIAXKICHUIO U TIEPEHOCY B TH-
MIePTOHNYECKUE PACTBOPHI, CBSI3aH C YCHJICHUEM THI-
podobubIX cBs3eii B MeMOpane [6]. [ToaTomy ocMoTH-
YECKOE IEHCTBHUE MPETIATCTBYET BOSHUKHOBEHUIO TTOB-
peXIeHUH, BRI3BAHHBIX IETEPTCHTAMH, B Cpeie, CO-
nepskameit 0,5 M caxapossr, 0,15 M NaCl (puc. 2) [6].

Kpussie remonusa ¢ Tpuron X-100 u Teun-20 (cMm.
puc. 1, 6, r) uMeroT OoJee CriIaKeHHbIH BU MO CpaB-
HEHHIO ¢ NaHHbIMU Jn3uca B npucyrcrsuu [ICH u
HTAB (cm. puc. 1, a, B). DTO CBHIECTEIBCTBYET O TOM,
yto JICH u IITADB oxa3piBaroT 0ojice 3HAUNTEIHLHOE
JeficTBIEe Ha MeMOpaHbl APUTPOLIUTOB, YeM TpUTOH
X-100 u TBuu-20. Pa3nnuHas HHTEHCHBHOCTH ITOB-
peXaaroniero AelcTBUS 00ycloBIeHA XapaKTepOM
JeHCTBUS HA MEMOpPaHy MOHHBIX M HEMOHHBIX JIETEP-
reatoB. Henonnsie nereprents! (TBun-20, Tpuron X-
100) IpuBOAAT K pa3phIBy OCITKOBO-TUTHIHBIX CBSI3EH,
HE TOBpEXIasi OEITKOBBIE KOMIOHEHTH MEMOpPaHbI
[15]. MloHHbIE neTepreHThl AEUCTBYIOT HE TOJIBKO Ha
IpaHUIle OSIIOK-JTUTH/I, HO U BBI3BIBAIOT JICHATYPALIUIO
camux OenkoB [15].

OcMoTHYECKUH TU3UC COMPOBOKIACTCS MOTUDU-
KalussMHA B MeMOpaHe, CBSI3aHHBIMU C U3MEHEHUSMU
CTPYKTYpbI Oeiika mojiockl 3 [16]. B nameii pabote
obu1 ucnionszoBad AN JC — monudukaTop 6emnka mo-
mocet 3 [17].

CeszpiBanne MJIC ¢ MmeMOpaHoii MPUBOIUT K Ha-
PYLIEHUIO CBSI3€H IUTOCKETEeTa ¢ OeTKOM MOJIOCH 3
[16], uTo cHIXKaeT 3aUTHBIN 3P HEKT 0OCMOTHYECKOTO
JEHCTBHS HA TPEIBAPUTEIHHBIX dTalax WHKyOaIuu
KkiIeTok. M3BectHo, uto nipu cBs3eiBanuu AWJIC c
0EIKOM ITOJIOCHI 3 YBEIIMYMBACTCS ILIOMIAAh KOHTAK-
TOB JIaHHOTO OeJKa C JIMIMHJIHBIMA KOMITOHEHTaMU
MeMOpaHBbI. DTO SBISICTCS MPUIUHON YBEITUYCHUS KO-
JMYECTBA TIOBPEXKIEHHBIX KJIETOK MPU BO3ACHCTBUU
Ha AeTepreHTHbIN au3uc Moaudpukatopa JUIAC [17].

[Ipu cBsi3pIBaHMM ¢ MEMOpaHaMH DPUTPOIUTOB
JAWIC BBI3BIBACT NUCCOIUAIIAIO TETPAMEPOB OEiKa
oyIockl 3 Ha auMepHl [ 17], 9To cmocoOCcTByeT ociad-
JICHUIO B3aUMOJICHCTBUS [IUTOCKEIETa C MEMOPaHOA.
Takoe BIMSIHME NPUBOAUT K YCUJICHUIO JEHCTBUSA
HMOHHBIX ieTepreHToB (Kak B ciydae ¢ ITAB u JICH),
KOTOpBIE COMOOMIIN3UPYIOT MeMOpaHHbIe Oenku [14].
OHaKO IpH YBEITMYSHHUH TIOMIA T KOHTAKTOB OEIOK-
nunug [ 14] geiictBue HeMOHHBIX JieTeprenToB (TBuH-
20, Tputon X-100) ma memOpaHy ocnabusercs.
[Tostomy Bnusuue JUJC na nusuc ¢ HTABb u JCH
(puc. 2, a, B) iposiBIsieTCs] B OOJBIIEH CTENICHH, YeM
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into dimers [17], contributing to the weakening of
cytoskeletal interaction with membrane. Such an effect
results in strengthening of ion detergent effect (as in
case with CTAB and SDS), which solubilise membrane
proteins [14]. However when increasing the area of
protein-lipid contacts [ 14] the effect of non-ionic deter-
gents (Tween 20, Triton X-100) on membrane is
weakened. Therefore the DIDS effect on lysis with
CTAB and SDS (Fig. 2, a, ¢) is manifested in a greater
extent, than on a detergent one, caused by Tween 20
and Triton X-100 (Fig. 2, b, d).

The results obtained enable suggesting an osmotic
factor at preliminary stages before different detergents
effect as contributing to an increase in erythrocyte
resistance, by strengthening the interaction of cyto-
skeleton with band 3 protein. This proves the correct-
ness of the approach to search the way for cell resis-
tance increase by modifying their states at preliminary
incubation stages.

Conclusions

The medium, containing 0.15 M NaCl; 0.5 M suc-
rose protectively affects erythrocytes under detergent
lysis, caused by both ionic and non-ionic detergents.

DIDS presence in the medium results in a rise of
cell sensitivity to detergent effect and reduces the
erythrocyte integrity under osmotic effect.

Modifier DIDS is capable in a different extent to
strengthen the erythrocyte sensitivity to ionic and non-
ionic detergents.
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Ha NETEPreHTHBIN JTU3UC, BRI3BaHHBIN TBUH-20 U
Tputon X-100 (puc. 2, 6, 1).
[Tonyyennsle pe3ynabTaThl MO3BOJSIOT MPEANO-

JIOKUTh, YTO OCMOTHYECKUH (aKTOp Ha IpeaBapu-
TCJIbHBIX 3Tanax rnepen HGﬁCTBHeM Ppa3JIM4YHbIX BUAOB
ACTCPICHTOB CHOCO6CTByeT ITOBBIIICHUIO yCTOIZ‘IPI—
BOCTH SPUTPOLUTOB, yCHUIIMBAsA B3aHMOH€ﬁCTBHH
OUTOCKECJICTA C 0eaKoM MOJIOCH! 3. DTO JOKa3bIBacT
MPaBUJIBHOCTD MOJAX0Ja K IMOUCKY ITyTH ITOBBIIICHUS
YCTONYHUBOCTH KJIETOK IIOCPEACTBOM MOTUDUKAITIH FX
COCTOSIHU Ha TIPEIBAPUTEIILHBIX dTAllax HHKYOAIHH.

BbiBOABI

Cpena, conepxkaias 0,15M NaCl; 0,5M caxapo3sbl,
OKa3bIBACT 3allIUTHOC ).'[ef/iCTBI/Ie Ha S5PpUTPOLUTHI IPU
ACTCPIreHTHOM JIM3UCEC, BBI3BAHHOM KaK HOHHBIMHU, TaK
1 HCUOHHBIMH NCTCPIreHTaMU.

[Ipucyrcrsue B cpeae A1/1C npuBoauT K MOBBIIIE-
HUIO 9YBCTBUTCIIBHOCTHU KJICTOK K ﬂeﬁCTBHIO ACTCP-
T'€HTOB ¥ YMEHBIIACT COXPAHHOCTh 3pUTPOLIUTOB IIpHU
OCMOTHYECKOM BO3/ICHCTBUH.

Monudukarop JJNJIC B pasHoii Mepe criocoOeH
YCHIINBATh YyBCTBUTEIIbHOCTD SPUTPOLIUTOB K MOHHBIM
¥ HEMOHHBIM JIETepreHTaM.
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