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V3ydanu BOHMSHHUE PasMYHBIX aMQUHUIBHBIX COCIMHEHUH Ha 4yBCTBHTEIBHOCTh YaCTUYHO O0OE3BOXCHHBIX IPUTPOLMTOB K
runepToHnyeckomy crpececy (4,0 M NaCl, remneparypa 37°C). OOHapy WA BBICOKYIO aHTUTEMOJIUTHYECKYIO aKTHBHOCTH
IpelcTaBuTeei KAaTHOHHBIX, AHHOHHBIX, HEMOHHBIX, [IBUTTCPHOHHBIX aM(GUHIbHBIX COCIMHEHHN NPH MEPECHECCHUH KIICTOK M3
0,45 u 0,7 M NaCl B cpeny, conepxantyto 4,0 M NaCl. BennunHbI aHTUTeMOIUTHYECKO aKTUBHOCTH 3aBUCEIH KaK OT 0COOCHHOCTEH
HCCIIEyeMbIX COCMHCHUI, TaK 1 OT UCXOJAHOTO COCTOSHMS KIIETOK, TOABEPTIINXCS CTPECCOBOMY BO3/ICIHCTBHIO.

Knrouesvie cnosa: >3putpouutsl, aMOuQUIBHbIC COCANHEHHS, THIEPTOHUYECKHI CTPECC, aHTUTEMOJIUTHYECKAsi aKTHBHOCTb.

BuBuanu BIuMB pi3HUX aMOi(ibHUX CIONYK HA YyTIMBICTh YaCTKOBO 3HEBOJHEHHX CPUTPOLMTIB IO TiMEPTOHIYHOTO CTPECy
(4,0 M NaCl, remmnieparypa 37°C). BusBuiay BUCOKY aHTUT€MOIIITHYHY aKTHBHICTB NMPECTABHUKIB KaTIOHHUX, aHIOHHUX, HEIOHHUX,
1BiTepioHHNX aM}iITPHAX CIIONYK MpH nepeHecenHi kiitu i3 0,45 10,7 M NaCl y cepenouie, sike mictuth 4,0 M NaCl. Bennmunaun
AQHTHT'EMOJIITHUYHOI aKTHBHOCTI 3aJIe)Kalli SK BiJl OCOOIMBOCTEH MOCIHIIKYBaHUX CIIONYK, TaK 1 BiJ BUXIAHOTO CTaHy KIITHH, SKi
3a3HAI0Th CTPECOBOTO BILIHBY.

Knrouoei cnosa: epurponytu, aMmdpidinbHi CIIOIYKH, TIIEPTOHIYHUN CTPEC, aHTUTEMOTITUYHA AKTUBHICTD.

We have studied the effect of various amphiphilic compounds on the susceptibility of partially dehydrated erythrocytes to a
hypertonic stress (4.0M NaCl, 37°C). There has been found a high antihaemolytic activity of the representatives of cationic, anionic,
nonionic, zwitterionic amphiphilic compounds when removing the cells out of 0.45 and 0.7 M NaCl into the medium, containing
4.0 M NaCl. The values of antihaemolytic activity depended both on the peculiarities of the compounds studied, and on the initial

state of cells, subjected to a stress effect.

Key words: erythrocytes, amphiphilic compounds, hypertonic stress, antihaemolytic activity.

OnHUM U3 OCHOBHBIX (haKTOPOB, OMPEACIISIOIINX
MTOBPEXICHUE KIETOK IPY 3aMOPaKHBAHNH, SBIISIETCS
JeHCTBUE BHICOKOKOHIIEHTPUPOBAHHBIX PAacTBOPOB
coieif, oOpasyromuxcs BO BHEKJIETOUHON cpene B
pe3ynbTaTe BBIMOpakMBaHUS Bonbl. [lomemenue
KIIETOK B cpeny, conepxairyio 4,0 M NaCl, mmpoko
HCTIOJIB3YETCSl B DKCIEPUMEHTE, MOAECITUPYIOLIEM
JeiicTBUE 3TOro (pakTopa Ha KIIETKH.

B nacrosimee Bpems CyLIecTBYIOT JBa crocoda
CHMXKEHHS YPOBHSI THIEPTOHHYECKOTO TeMOIu3a
SPUTPOLMTOB: MEPBBIA — CBA3aH C MOAUQHUKALUEH
KJIETOK Ha 3Tarax, MpeIlIeCcTBYIONINX CTPECCOBOMY
BO3/IE€MCTBUIO, BTOPOM — C 3aLIUTOMN KJIETOK B MOMEHT
neiicTBus crpeccoBoro dakropa. [IpuMepom mepBoro
crocoba MOXXET CITY)KHTb IIPeIBaAPUTEIHLHOE YaCTHY-
HOe 00e3BOXKMBAHWE 3PUTPOLUTOB, MO3BOISIONIEE
CYIIECTBEHHO IMOBBICUTHh MX YCTOHYHMBOCTH K IOCIHE-
JYIOIIEMY TUIIEPTOHHUYECKOMY cTpeccy [4], Broporo —
MIPUCYTCTBUE B IUTUYECKON CpPeZle B MOMEHT BHECEHUS
pUTPOUHUTOB aM(PUPHIBHBIX COeOUHEHUH, 00ma-
JIAIOITUX aHTUTEMOJIMTHYECKON aKTUBHOCTBIO [5].

One of the major factors determining the cell
damage during freezing is the effect of highly
concentrated salines, formed in an extracellular
medium as a result of a water freezing-out. Cell
introduction into the medium, containing 4.0 M NaCl
is widely used in the experiment, modeling the effect
of this factor on cells.

There are two ways to reduce the level of
erythrocytes hypertonic haemolysis. The first one is
related to cell modification at the stages prior to a stress
effect. The second method is connected to the cell
protection at the moment of a stress factor effect.
Preliminary partial erythrocytes dehydration, allowing
a significant increase of their stability to the following
hypertonic stress [4] is an example of the first way,
and the one of the second method is the presence in a
lytic medium of amphiphilic compounds, possessing
antihaemolytic activity at the moment of erythrocytes
introduction [5].

The aim of the work is to study a combined effect
of preliminary partial dehydration and amphiphilic
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Henp paboThl — U3YYUTh COBMECTHOE BIIHSHHE
MIPEABAPUTENHHOTO YACTUYHOTO O0E3BOKHUBAHHS U
MPUCYTCTBYIOUINX B JIUTHYECKOH cpene aMmpuduib-
HBIX COEIMHEHUI Ha UyBCTBUTENBHOCTh 3PUTPOLIUTOB
K TUIIEPTOHUYECKOMY CTpPECCY.

Martepuanbl 1 meToabl

OpUTPOLUTHI MTONyYaau U3 AOHOpPCKOM KpoBu Il
IPYHIBI 10 OOLIETPUHATOW MeToauKe. Bee cpenbr
roroBwn Ha 0,01 M docdaraom Oydepe, pH 7,4. B
paboTe HCIOMB30BAIM MIPEACTAaBUTENEH KaTHOHHBIX,
HEHOHHBIX, IBUTTEPHOHHBIX, aHHOHHBIX KJIACCOB
MHIIEI000pazyonux aMpuUIbLHBIX COCTUHCHHMIA,
MPOSIBASIIOMINX BBHICOKYI0 aHTUTEMOJIUTHYIECKYIO
AKTHBHOCTb IIPU TUIEPTOHUYECKOM CTPECCE 3PHUTPO-
nutoB [3]: xmopupomasun (XII), nomeunin-B,D-
Mansrosua (JIM), 3 newnauverniiaMmmonuii 1- mponaH
cynasonat Harpus (Z16) ¢upmsr “Calbiochem”;
neumncynspar Harpus (C10) ¢upmer “Cunresnas”
COOTBETCTBEHHO.

I'uneproHnyecKuii MOK MPOBOJUIN CIEAYIOLIUM
o6pazom. C moMorIpio moprrHeBoro go3aropa Gilson
1o 50 MKJI 0CajiKa YPUTPOIUTOB IepeHoCTd B 0,5 M
pactBopa NaCl (0,15; 0,45; 0,7 M) u uakyOupoBamu
2 muH nipu Temrieparype 37°C (3tan npenBapuTenbHO
WHKyOarmn). Be10op cpen npeBapuTensHON HHKYOaIm
oOycnosien teM, yro 0,45 M NaCl siBnsieTcss 30HOH
ONTHUMAJIbHOIN YCTOWYMBOCTH SPUTPOLIUTOB K ITOCIIEAY-
tomemy neperecennto B 4,0 M NaCl [4]. Knetkn,
ncxonHo npounkyouposannsie B 0,7 M NaCl,
XapaKTepU3YIOTCA METACTaOMIBHBIM COCTOSHUEM H
nospexaarorcsa npu nepenecenuu B 4,0 M NaCl na
ypoBHe koHTposst (0,15 - 4,0 M NaCl) [4].

3areM U3 KaxJ0i mpoObl MpeaBapUTEIbHOM
nHKyOanmuu mo 50 MKJ CyCIEH3WU SPHUTPOIUTOB
nepenocusim B 1 M 4,0 M NaCl, comgepxamieit
amduduIBHOE BelecTBO (3Tal COOCTBEHHO TUIIEPTO-
HUYECKoro crpecca), remmeparypa 37°C. [Tocie atoro
KJICTKH OCXKIaId IEHTPU(PYTUPOBAHUEM U ITPH JITTHHE
BOJIHBI 543 HM CIIEKTPO(QOTOMETPUUECKH ONPEACTISLIN
KOJIMYECTBO reMoriioOnHa B cymnepHarante. Boeixox
reMOrIO0MHA U3 KJIETOK PACCUUTHIBAIIM B IIPOLICHTAX
no otHomeHuo kK 100%-My reMonusy KIETOK B
npucytcrBuu Tpurona X-100 (0,1%).

3a spdexTuBHYIO KOHUEHTpauuo amMmpudu-
JIBHOTO BEIIECTBA B CEPHUH OIMBITOB OJHOTO JKCIIE-
pUMeHTa OBLIO MPUHATO CPEHEE apUPMETHIECKOE
KOHIEHTpaIMi JAaHHOTO BEIECTBa, COOTBETCT-
BYIOIIMX MHUHHMAaJbHOMY 3HAYECHHIO T'€MOJIH3a
3PUTPOIUTOB.

3HaueHNEe MaKCUMATbHON aHTUT€MOIUTHYIECKOM
aKTUBHOCTH aM(UUIBHOIO COCOUHEHHUS Npea-
craBisieT co00H cpeaHIO apuPMETHUUECKYIO
BEJMYMNHY W3 3HAUEHUH MaKCUMaJbHOH aHTH-
reMOJIUTHYECKOW aKTUBHOCTH JaHHOTO COEIH-
HEHHUS, pAaCCUMTAHHBIX 10 (popmyre:
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compounds being in a lytic medium, on the erythrocytes
susceptibility to a hypertonic stress.

Materials and methods

Erythrocytes were obtained from donor blood (the
IT group) according to the generally accepted
technique. All the media were prepared using 0.01 M
phosphate buffer, pH 7.4. In the work we have used
the representatives of cationic, non-ionic, zwitterionic,
anionic classes of micella-forming amphiphilic
compounds, manifesting a high antihaemolytic activity
during a hypertonic stress of erythrocytes [3], such as
chlorpromasine (CIP), dodecyl-3, D-maltoside (DM),
3-cetyldimethylammonium-1-propansulfonate (Z-16)
produced by “Calbiochem”; sodium decyl sulfate
(C10) by “Sintezpav”, correspondingly.

Hypertonic shock was accomplished as follows.
Using Gilson’s pipette 50 ml of erythrocytes
sediment were transferred into 0.5 ml of NaCl
solution (0.15;0.45;0.7 M) and incubated within 2 min
under the temperature of 37°C (stage of preliminary
incubation). The choice of the media for preliminary
incubation is stipulated by the fact that 0.45 M NaCl
is the zone for optimum erythrocytes stability for the
following transfer into 4.0 M NaCl [4]. The cells,
incubated initially under 0.7 M NaCl are characterised
with a metastable state and are damaged during their
transfer into 4.0 M NaCl at the control level (0.15-4.0 M
NaCl) [4].

Afterwards 50 ml of erythrocytes suspension were
transferred from each sample of preliminary incubation
into 1 ml 4.0 M NaCl, containing amphiphilic
compound (the stage of hypertonic stress itself), 37°C
temperature. Then the cells were sedimented by
centrifuging and at the wave length of 543 nm
haemoglobin content in supernatant was determined
spectrophotometrically. Haemoglobin release out of
the cells was determined in percentage to 100% cell
haemolysis in the presence of triton X-100 (0.1%).

An arithmetic mean of the compound concentrations,
corresponding to the minimum value of erythrocytes
haemolysis was taken as an effective concentration of
amphiphilic compound in the series of trials of one
experiment.

The value of maximum antihaemolytic activity of
amphiphilic compound is an arithmetic mean of the
values of maximum antihaemolytic activity of the
compound, calculated by the formula:

k-a
AH = 7 x 100%,
where k — the value of erythrocytes haemolysis in the
absence of amphiphilic compound;
a — the minimum value of erythrocytes haemolysis in
the presence of amphiphilic compound.
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k-a
I = —x100%,
max k
rae k — BCJIMYHMHA TEMOJIn3a SPUTPOLUUTOB IpHU
OTCYTCTBUU aM(bI/I(bI/IHLHOI‘O BCIICCTBA,
a - MUHUMAJIbHAg BCJIMYHWHA I'CMOJIN3a S5PUTPOLIUTOB
B IPpUCYTCTBUHA an)H(bI/IHLHOFO BCEIICCTBaA.

Pe3yabTaTtbl n 00CyXAeHne

Huns Bcex uccnenyeMbix aMmpuduiIbHBIX coenu-
HEHUH ObLIH CHSATHI KOHIICHTPAIMOHHBIE 3aBUCHMOCTH
reMojn3a 3pUTPOIHUTOB B Cpejae, coAeprkamen
4,0 M NaCl, npu pa3TngHOM HUCXOIHOM COCTOSTHUHU
KJIeToK (puc. 1). BumHo, 94T0 BCe BElecTBa CHUKAIOT
YPOBE€Hb T'MIEPTOHHUYECKOTO MOBPEKIEHUSA KaK
KOHTPOJIBHBIX SPUTPOLIUTOB, TaK U KJIETOK, HCXOJHO
npounkyouposanusix B 0,45 u 0,7 M NaCl. B
NpEeNCTAaBICHHBIX KPHUBBIX KOHLEHTPALlMOHHOMU
3aBUCUMOCTH THIIEPTOHMYECKOTO TeMOJIN3a IPUTPO-
LUTOB MOXHO BBIIEIUTH ABE (a3bl. [Ipn yBenuueHnu
KOHIEHTpanuyu aMm(puduia mpoucxXoauT MOCTENEHHOE
CHUXEHHE YPOBHS MOBPEXKACHHS KIETOK, KOTOPOE
3aTeéM CMEHSETCS €r0 MOBBIIIEHUEM.

Kak u cnemoBano oXumaTh, UCXOIHBIH yPOBEHB
reMOJIN3a 3PUTPOLNUTOB, MEPEHECEHHBIX U3 CPEIbI,
conepxaieir 0,45 M NaCl, B 4,0 M NaCl, 3Hauu-
teabHO HUKe (40-50 %), 4eM THUNEepTOHUYECKOe
MOBPEXKJEHNE KIJIETOK, IPEABAPUTENBHO HaXOAUB-
muxcs B (PU3NOJIOTHYECKOM PacTBOpE HIIM B Cpele,
coaeprkareii 0,7 M NaCl (80-90 %). U3 puc. 1 BuHO,
YTO HaMMEHBIIUNA YPOBEHb TMIEPTOHUYECKOTO
reMOJIM3a SPUTPOLMTOB HAONIONAETCSI IPU COBMECT-
HOM HCHOJIB30BAaHUH NPEIBAPUTEIILHON MHKYOAIu
kietok B 0,45 M NaCl u ampuduisHoro BemiecTsa.
Taxkast 3aKOHOMEPHOCTh OTMEUEHA JIJIsl BCEX UCCIIEAY-
€MBIX COeTUHECHHUI.

HecmoTpst Ha TO YTO UCXOAHBIN YPOBEHB TMIIEPTO-
HUYECKOTO TOBPEXICHUS KaK KOHTPOJNBHBIX, TaK U
MpeaABapuTeNIbHO MporHKYyOuposanHbIX B 0,7 M NaCl
SPUTPOLUTOB MPUMEPHO oaMHaKOB (okoyio 80%),
aMpuduIbHbIE COCIMHEHUS CHUXAIOT yPOBCHD
reMOJIN3a KOHTPOJIBHBIX KJIETOK B OOJIbILEH CTENeHH,
YeM TPeNBapUTeIbHO MOIUDUIINPOBAHHBIX IPUTPO-
uutoB (puc.l).

Takum ob6pazom, npu temneparype 37°C Bce
ucclieayeMble aMOUPIITBHBIE COSTMHEHHS CHIDKAIOT
YPOBEHB THIEPTOHNYIECKOTO TEMOIA3a SPUTPOIIUTOB,
npu 3ToM 3P PEeKTUBHOCTH UX OTpEAEIIeTCs] NCXOI-
HBIM COCTOSTHHEM KJIETOK U MTOBBIIIAETCS C UCIIOIB30-
BaHHEM Cpell MPEeABAPUTENbHON HHKYyOAaluu B PAAY:
0,7;0,15; 0,45 M NaCl.

Crnenyer oTMeTHTbH, 4TO aMpudunbHOE coeau-
HEHUE HaXoauTcs B cpene, conepxkaieit 4,0 M NaCl,
repe]l BHECEHNEM YaCTUYHO 00€3BOKEHHBIX KIIETOK,
T. €. BEHIECTBO MPOSBISET aHTUTEMOIUTHYECKYIO
AKTHUBHOCTH HETTOCPEJICTBEHHO B MOMEHT BO3ICHCTBUS
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Results and discussion

For all the amphiphilic compounds studied there were
recorded the concentration dependencies of erythrocytes
haemolysis in the medium, containing 4.0 M NacCl at
various initial state of cells (Fig. 1). As it is seen, all
the substances reduce the level of hypertonic damage
in both control erythrocytes and the cells initially
incubated under 0.45 and 0.7 M NaCl. In the curves
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Puc. 1. Bnustaue npeaBapuTenbHON HHKYOaluu B cpeaax,
conepxkamux NaCl: (1- 0,15; 2— 0,45; 3— 0,7 M), Ha
ypoBeHb remonusa 3putpountos B 4,0 M NaCl B npucyT-
cTBuM aMmpuduabHbIX coenuHeHui (Temmeparypa 37°C).

Fig. 1. Effect of preliminary incubation in the media,
containing NaCl: (1 — 0.15; 2 — 0.45; 3 — 0.7M) on the
level of erythrocytes haemolysis under 4.0 M NaCl in the
presence of amphiphilic compounds (37°C temperature).
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Ha KJIETKH CTPECCOBOI0 (hakTopa.

UToOHBI CpaBHHUTH MPOTEKTUPYIONIEE NCHCTBUE
HCCIIEAYEMBIX COEIMHEHUN M YCTpPaHHUTh BKJIAJ
npeaBapuTeNbHOH 00pabOTKU KIETOK B M3MEHEHHE
YPOBHS THIIEPTOHUYECKOTO I€MOJIN3a 3PUTPOLIUTOB,
MBI HCIIOJIb30BAJIM MOHATHE MAaKCUMalbHON aHTHIeE-
MOJINTUYECKON aKTHBHOCTH BEILLIECTBA.

Kax BugHO M3 puc.2, BETUYUHBI MaKCUMaJIbHON
AHTUTEMOJUTHYECKONH aKTHBHOCTH BCEX BEIIECTB
JIOCTaTOYHO BBICOKM W HAaxXOAATCS B auamasone 50-
90 %. Ilpu stom ammonnbit C10 u katnoHHBIA XII
MIPOSIBIISIIOT 0OJiee BBHICOKYIO aHTHUTE€MOJIUTHYECKYIO
AKTUBHOCTb II0 CPaBHEHHIO C HEMOHHBIM /M u
UBUTTEPHOHHBIM Z 16. [ MeTaCTaOUIIBHBIX KIIETOK,
T.e. T€X, KoTopsle uHKyOupoBanu B 0,7 M NacCl,
BEJIMYMHBl MAKCUMAJbHOW aHTUT€MOJUTHUYECKOM
AKTUBHOCTH BCEX BEINECTB HECKOJIBKO HHUXKE
(npumepno Ha 10-20%). 3HaueHus 3¢ HEeKTUBHBIX
KOHLIEHTpalUi UCCIIETyEeMbIX COETUHEHNH HaXOAATCS
B nuamnaszone 4-133 MxM, T.e. MOTYT OTJIMYAThCS Ha
nBa mopsaka. Tak, HauMeHbmue 3PpHEKTUBHBIC
KOHIICHTPAI[MHN BEIIECTB OTMEUYEHBI JUII HEMOHHOTO
JAM 1 nBUTTEpHOHHOTO coennHeHus Z 16, a HanboIb-
mue — st KatuonHoro ampugwa XI1.

Panee Oplna BBIABICHA aHTUTEMOJUTHYECKAS
AKTUBHOCTH KATHOHHBIX U HEMOHHBIX aMPUPHIHHBIX
BEILIECTB NPU FMIEPTOHNYECKOM CTPECCE MPEBAPH-
TEJILHO 00€3BOKEHHBIX A)pUTPoUUTOB [5,6]. B padote
MBI [TOKa3alli, YTO TaKOi CIIOCOOHOCTHIO 00IagaroT
MIPEICTaBUTEINN BCEX KIIACCOB MULEIIIO00PA3yIOIINX
aMpUPUIBHBIX COSAUHEHHH.

Jnst Bcex uccaeayeMblX BEIIECTB XapaKTepHa
OOIIHOCTD B MPOSIBIICHUH UX aHTUTEMOJIUTHYECKOTO
neiicteug. Tak, Bce ambuduibHbe COeIMHEHUS
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Puc. 2. 3HaueHne MakCUMaJLHONH aHTHTEMOJHTHYECCKOU
AKTUBHOCTH aMPUPUIBHBIX COSTUHEHUH TTPU TEPEHECEHU N
spurpountoB B 4,0 M NaCl u3 cpen mpenBapuTenbHOMI
nakyOaruy: M- 0,15 M NaCl; B - 0,45 M NaCL; O0- 0,7 M
NaCl.

Fig. 2. The value of maximum antihaemolytic activity of
amphiphilic compounds when transferring erythrocytes into
4.0 M NaCl out of the media of preliminary incubation:
M- 0,15M NaCl; |- 0,45 M NaCl; O- 0,7 M NaCl.
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presented for the concentration dependence of
erythrocytes hypertonic haemolysis we can note two
phases. When increasing an amphiphile concentration
the gradual reduction of the level of cell damage
occurs, which changes then with its increase.

As it should be expected, the initial level of
erythrocytes haemolysis, transferred out of the
medium, containing 0.45 M NaCl into 4.0 M NaCl
was significantly lower (40-50%) than hypertonic
damage of the cells, being preliminarily either in a
physiological solution or in the medium containing
0.7 M NaCl (80-90%). Fig. 1 shows that the lowest
level of erythrocytes hypertonic haemolysis is
observed during the combined usage of preliminary
cell incubation under 0.45 NaCl and amphiphilic
compound. Such a regularity is noted for all the
compounds studied.

In spite of the fact that an initial level of hypertonic
damage both in the control erythrocytes and the ones
preliminarily incubated under 0.7M NaCl is nearly the
same (about 80%), amphiphilic compounds reduce the
level of the control cells haemolysis much more
stronger, than of preliminarily modified erythrocytes
(Fig. 1).

Thus, under the temperature of 37°C all the
amphiphilic compounds studied reduce the level of
the erythrocytes’ haemolysis, in this case their
efficiency is determined by the initial state of cells
and increases when using the media of preliminary
incubation in the row: 07; 0.15; 0.45 M NaCl.

It should be noted that an amphiphilic compound
is in the medium, containing 4.0 M NaCl before the
introduction of partially dehydrated cells, i.e. the
substance manifests an antihaemolytic activity directly
at the moment of a stress factor effect on cells.

To compare a protective effect of the compounds
studied and remove the effect of preliminary cell
treatment in the change of the level of erythrocytes
hypertonic haemolysis, we applied the notion of the
maximum antihaemolytic activity of the substance.

As the Fig. 2 shows the values of the maximum
antihaemolytic activity of all the substances are quite
high and being within the range of 50-90%. In this
case anionic C10 and cationic CIP manifest a higher
antihaemolytic activity comparing to non-ionic DM
and zwitterionic Z16. For metastable cells, i.e. those
incubated under 0.7 M NaCl the values of the
maximum antihaemolytic activity of all the substances
are a little bit lower (about by 10-20%). The values of
efficient concentrations of the compounds studied are
within the range of 4-133 uM, i.e. can differ by of 102
Thus the lowest effective concentrations of the
compounds studied are noted for non-ionic DM and
zwitterionic compound Z16, and for cationic
amphiphile CIP the highest ones.

Antihaemolytic activity of cationic and non-ionic
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JOTIONTHUTENFHO YBEIMYMBAIOT AaHTUTEMOTUTHYE CKUN
3 ekt npeaBapuTeIbHON HHKYyOAlMU KJIETOK B
0,45 M NaCl, u Bce BemiecTBa CIIoCOOHBI 3alUIIATh
OT TUNEPTOHMYECKOTO IeMOju3a KJIETKH, HaXOIsd-
HMecs B METaCTaOMIIEHOM COCTOSTHHH.

MeracTaObuibHbIE KIETKH, B OTIMYUE OT KOHTPOJIb-
HBIX, XapaKTEPU3yIOTCS MOBBIIIEHHON YyBCTBU-
TEJIbHOCTBIO K PAa3JIMUYHBIM CTPECCOBBIM BO3ZEH-
cTBUSAM. Tak, 3pUTPOIUTHI, HAXOIUBIINECS B CPEIE,
conepxarieit 0,7 M NaCl, HaunHAIOT 3HAYUTEIHHO
nmzupoBath (80-90%) B pactBope 2,0 M NaCl, torna
KaK KOHTPOJbHBIE KJIETKH — TOJHKO B PacTBOpeE
3,0 M NaCl [2]. U3BecTHO TakXe, 9TO IKCIIOHH-
poBauubie B 0,7 M NaCl spuTpounTsl CTaHOBATCA
YYBCTBHUTENBHBIMU K OXJIAXIECHHUIO IO OKOJOHYJIEBBIX
temneparyp. McxonHast WHKyOausi 3pUTPOLUTOB B
cpene, comepxameir 0,7 M NaCl, npuBonur x
HapyLIeHHI0 OapbepHOl QYHKIUM MEeMOpaHbl IS
KaTHOHOB, O Y€M CBHUJETEJIBCTBYET BBIXOJ MOHOB
Kanusa u3 kietkd [1]. Hapymenue nponunaemoctu
MeMOpaHbI ISl KATHOHOB KaNHs SBISIETCS STAIlOM,
obneryaromuM GopMupoBaHre MeMOpaHHOW MaKkpo-
CKOITMYECKOU ITOPHI IPH MOCIIEAYIOIEM TIEPEHECEHUT
KJIETOK B THIIEPTOHUYECKYIO cpeny. CiemoBarensHo,
HCClIe-TyeMble aM(pUPHUIbHBIC COSTUHEHHUS CIIOCOOHBI
MPOTEKTUPOBATh OT THIEPTOHHYECKOTO TeMOJIn3a
SPUTPOLUTHI, UMEIONINE PA3JINUYHOE HCXOIAHOE
COCTOSTHHE, YTO CBUAETENBCTBYET 00 MX CIIOCOOHOCTH
MIPEAOTBpALLATS ‘“3BOJIOHI0” MEMOPAaHHOTO e(eKTa
Ha pa3InYHOM CTAJIUU €T0 Pa3BUTHS.

BbiBOABI

AnTHTeMONUTHUYECKUN 3P PexT ampudunos
MIPOSIBIISIETCS] HETTOCPEJCTBEHHO B MOMEHT JICHUCTBHSI
cTpeccoBoro (akropa, a He 00yCIIOBJICH IMpeBapH-
TenbHON MoauduKkanueit memOpansl. [lo-Buanmomy,
B MOMEHT BHECEHHUS JPUTPOLHUTOB B JIUTHUYECKYIO
cpeny aMbubUIbHBIC COSANHEHHS CTIOCOOHBI BCTpa-
WBaThcsl B MEMOpaHy W MHUIIMUPOBATH B HEH MpoO-
Lecchl, HallpaBJIeHHbBIE HA NMPENOTBpALlCHUE €e
paspywenust. Ha ocHOBaHMM JaHHBIX, CBUACTEILCTBY-
IOIUX O crocoOHOCTH aM(udUIOB NPUBOAUTH K
MOsIBJICHUIO B MeMOpaHe HeOucnoiHbIx ¢as [7],
YBEIMYHUBATH CKOPOCTh TPAHCOMCIIONHOIO ABHKECHHS
MeMOpaHHBIX JTUNHIOB [ 8], MOXKHO ITPEIOI0KUTh, 4TO
3TH MPOLECCHl CBSI3aHbl C HEKOTOPOH MeMOpaHHOU
neprypbamnueii. BeposTHO, B MOMEHT JeiCTBUS
cTpeccoBoro ¢akTopa MeMOpaHa IMOJ BIHSHUEM
aMpuHUILHBIX BENIECTB CTAHOBUTCS OoJiee JIaOHIIb-
HOMW, 4TO IO3BOJISIET €M JIyylle aaanTUpPOBaThCS K
HEeOJIaronpUsATHBIM YCIOBHSM CPEJIbI.

TNuTepartypa
1. BonOapeHrko T.[1. Porb nunuaoB B MOBPEXAEHUN MembpaHbl
MUTOXOHAPWUIA M 3PUTPOLIMTOB MpW oxnaxaeHun: [iuc... kaua.
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amphiphilic compounds under hypertonic stress of
preliminarily dehydrated erythrocytes [5, 6] has been
revealed earlier. In the present study we have shown
that the representatives of all the classes of micella-
forming amphiphilic compounds possess such a
capability.

For all the substances under study the similarity in
the manifestation of their antihaemolytic effect is
characteristic. Thus, all the amphiphilic compounds
increase additionally an antihaemolytic effect of cell
preliminary incubation under 0.45 M NaCl, and all
the substances are capable of protecting against the
cell hypertonic haemolysis, being at a metastable state.

It is known that metastable cells in contrast to the
control ones are characterised with an increased
susceptibility to various stress effects. Thus,
erythrocytes being in the medium with 0.7 M NaCl
start their significant lysis (80-90%) in 2.0 M NaCl
solution, while the control cells do the same only in
3.0 M NaCl solution [2].

It is also known that erythrocytes exposed under
0.7 M NaCl become more sensitive to cooling down
to above zero temperatures. Erythrocytes initial
incubation in the medium containing 0.7M NaCl,
results in the impairment of the membrane barrier
function for cations, and release of potassium ions out
of cells testifies to the fact [1]. Impairment of the
membrane permeability for potassium cations is the
stage making easier the formation of membrane
macroscopic pore at the following cell transfer into a
hypertonic medium. Therefore, amphiphilic
compounds studied are capable of protecting against
hypertonic haemolysis the erythrocytes with various
initial state that testifies to their capability to prevent
“evolution” of the membrane defect at different stages
of'its development.

Conclusions

Antihaemolytic effect of amphiphiles is mani-
fested at the moment of a stress factor effect, but
has not been stipulated by the preliminary membrane
modification. Obviously, at the moment of erythro-
cytes introduction into a lytic medium amphiphilic
compounds are capable to build-in the membrane
and initiate in it the processes directed to its damage
prevention. Basing on the data testifying to the
capability of amphiphiles to cause the appearance
of nonbilayer phases [7], increase the rate of trans-
membrane movement of membrane lipids [8] in the
membrane, it may be supposed, that these processes
are related to a certain membrane perturbation.
Probably, at the moment of a stress factor effect
the membrane under the effect of amphiphile
compounds becomes more labile, that allows its
better adapting to unfavorable factors of the
medium.
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