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[posiBieHne aHTUTeMOIUTHYECKOI akTHBHOCTH TpUudToprepasuna (TOIT) mpu runepToHNYECKOM IreMOJIH3€e SPUTPOLIUTOB 3aBUCUT
OT TeMIIepaTypbl U COCTOsIHUS KileToK. Kak cHimkenue temmeparypst 10 0°C, Tak v npejBapuTenbHast HHKYOAaIHs KIIETOK B IPUCY TCTBUH
0,7 M NaCl npuBofsIT K MajeHuIo aHTUreMoauTuueckoi aktuBHocT TDIT pu nepenecenun ux B 4,0 M NaCl. Couetannoe neictue
HU3KOW TeMIepaTypbl U NpPEJBapUTEIbHON NerujpaTaluu KJIETOK CONpOBOXIaeTcs oOpameHuneM s¢dexkra amdunara u
JOHOJNHUTENBHBIM JH3ucoM KieTok B 4,0 M NaCl. O6paboTka KIeToK HeWpaMHHUIA301 U HPOTEONUTUISCKUMH (epMEHTaMH He
BJIMSET Ha IpPOsBICHHE aHTHUreMojuTuueckod aktuBHocTH TOII mpu runeproHuueckoM remosuse sputpouutos npu 37°C, a
npeaBapuTesbHas JerHApaTalis TAKUX KJISTOK IPUBOJIMT K €€ CHIDKCHHI0. Moandukanus MeMOpaHHbIX IIMKOIIPOTEHHOB B pe3yJIbTaTe
00pabOTKK MPOTCONUTHUCCKUME (DEPMEHTAMH COIIPOBOXKAACTCS MOBBIIICHHEM aHTHreMoNnTHUeckor akTuBHOCTH TOII mpu 0°C.
[TosnydeHHbIe pe3ysnbTaTbl 00CYXKIAIOTCS ¢ TOYKU 3PEHHUs MPOLECCOB, JEKALUIMX B OCHOBE (GOPMHUPOBAHMS M CTAOMIM3ALUU
TpaHCMeMOpPaHHBIX 1e(EeKTOB.

IposiBa anturemoiniTuyHol akTuBHOCTI TpudTopnepasuny (TOII) npu rineproHiYHOMY reMoJIi3i EpPUTPOLUTIB 3aJEKHUTh Bij
TeMIIepaTypy Ta CTaHy KIiTHH. Sk 3HmKeHHs Temieparypu 10 0°C, Tak i nonepenus inkyO6auis kit y npucytHocti 0,7 M NaCl
NPU3BOAATH [0 MaJiHHS aHTHreMoiTn4HOi akTuBHOCTI TOII pu nepenecenni eputpouutis y 4,0 M NaCl. IToennana aist HU3bKOT
TeMIIepaTypH Ta NONepeJHbOI Ieriaparanii KIITHH CYyIPOBODKY€EThCsl 00epHEHHIM edeKTy amdinara Ta 10IaTKOBUM JII3UCOM KIIITHH
y 4,0 M NaCl. O6pobka KIiTHH HeipaMiHiZa30i0 Ta MPOTEONITHYHUMH (epMEHTaMHU HE BIIMBAE HA MPOSB aHTHUIEMOJITHYHOT
aktuBHOCTi T®II npu rineproHiuHOMY remMoni3i eputporutis mpu 37°C, a monepeans AeTiAparailis UX KIITHH TPU3BOAUTH 10 11
3HWKeHHs. Moaudikanis MeMOpaHHUX DITIKOIPOTEiHIB BHACIIIOK 00pOOKH KIIITHH IPOTEOTI TAYHUMH (PePMEHTaMH CYPOBOIKYETHCS
MiABUIIECHHSIM aHTATeMOIITHYHOT akTHBHOCTI TDII mpu 0°C. OTprmMaHi pe3yiapTaTd 0OTOBOPIOIOTHCS 3 TOYKH 30py MPOIECIB, IO
JIe)KaTh B OCHOBI (hopMyBaHHS Ta cTabinmizamii TpaHcMeMOpaHHUX Ae(eKTiB.

Manifestation of antihemolytic activity of trifluoperazine (TFP) during hypertonic hemolysis of erythrocytes depends on
temperature and state of cells. Both the reduction of temperature down to 0°C and preliminary incubation of cells in presence of 0.7
M NaCl result in decrease of antihemolytic activity of trifluoperazine at the removal of cells into 4.0 M NaCl. Combined action of
low temperature and preliminary dehydration are accompanied by inversion of the effect of the amphiphile and supplementary lysis
of cells in 4.0 M NaCl. Cell treatment by neuraminidase and proteolytic enzymes does not affect the manifestation of antihemolytic
activity of trifluoperazine during hypertonic hemolysis of erythrocytes at 37°C, the preliminary dehydration of such kind of cells
results in its decrease. Modification of membrane glycoproteins as a result of treatment by proteolytic enzymes is accompanied by
increase in antihemolytic activity of trifluoperazine at 0°C. The results obtained are discussed from the point of view of processes
underlying the formation and stabilization of transmembrane defects.

MopenupoBaHue yCIOBHI 3aMOpaXKMBaHUS B
JKCTIEPUMEHTAX [T0 OCMOTUYECKOMY BO3JIEHCTBHUIO Ha
KJIETKH B 30HE TIOJIOXKHUTENTHHBIX TEMITEPATYP ITO3BOJIIIO
YCTaHOBUTH, YTO UYBCTBUTEIHHOCTH IPUTPOLUTOB K
BBICOKAM KOHIICHTPAITHSIM COIEH MOYKHO M3MEHSITH [3].
Takue MONOKUTENBHO 3apshKeHHbIe aM(DUITaTHIECKIe
COEIMHEHNS, KaK xjopnpoMasuH u TOII, 3ammmaror
KJIETKH OT MOBPEXACHUS B YCIOBHSIX THIIEPOCMO-
THYeckoro crpecca [1, 4]. KarnonHsie ¢peHOTHAZHHEL
CIIOCOOHBI TIPOTEKTHPOBAThH KIIETKH OT TIOBPEXKICHHH
TaKoKe MPH XOJI00BOM CTPECCE U THITOTOHNYECKOM IIOKe
U CHHXaTh BHUPYC-WUHAYUHPOBAHHBIM T€MOJIH3
aputporwmros [4, 9, 16].

AHTHTEMOJTUTHYECKYIO aKTHBHOCTH aM(puduiIb-
HBIX COEIWHEHHI CBA3BIBAIOT C WX CIIOCOOHOCTHIO
OKa3bIBaTh BIMSIHUAE HA COCTOSTHHIE JIUITUIHOTO OUCIIOS
[9]. MexaHusm pnpeiicTBusS aM(@UIATHIECKUX
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Modeling of freezing conditions in experiments
on the osmotic effect on cells in positive temperature
zone allowed to find out, that erythrocyte sensitivity
to the high salt concentrations could be changed [3].
Such positively charged amphiphatic compounds as
chlorpromazine and TFP protect cells against damage
under hyperosmotic stress conditions [1, 4]. Cation
phenothiazines are capable to protect cells against
damages under cold stress and hypotonic shock and
to decrease a virus-induced hemolysis of erythrocytes
[4,9, 16].

One connects antihemolytic activity of amphiphilic
compounds with their capability to affect the state of
lipid bilayer [9]. Action mechanism of amphiphatic
compounds has still remained unclear, in particular,
the contribution of membrane proteins to the
realisation of their antihemolytic activity. The aim of
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COCAMHEHUI J0 CHX MOP BO MHOI'OM OCTaeTcs HE
BBISICHEHHBIM, B YACTHOCTH, BKJIaJ MEMOpaHHBIX
0eNKOB B pealn3ali0 UX aHTHUT€MOJUTHYECKOH
akTUBHOCTH. Llens paboThl - uccnenoBaHue BIUSHUS
KaTHOHHOTO amdumnaTnyeckoro coeannenus TOII na
pasBuTHE runeproanyeckoro remonusa (4,0 M NaCl)
SPUTPOLUTOB, OEIKOBBIH KOMIOHEHT KOTOPBIX
MOIU(QHULIUPOBAH MPOTEOIUTHUECKUMH (PEePMEHTAMH
U HeHpaMUHUAa301.

OpUTPOLUTHI NMOJNyYaJId U3 NOHOpPCKOoW kpoBHu II
rpynnsl. [locne ynaneHus niaa3Mbel dpuUTpoMaccy
JBAXKJbl OTMBIBAJIA (PU3UOJIOTUIECKUM PACTBOPOM
(0,15 M NaCl, 0,01 M ¢ocdarnsrii 6ydep, pH 7,4) u
XpaHWIU B BUJE TUIOTHOTO Oocajka He Ooree 2 4 mpu
0°C. Bce ucnonb3yemblie B padoTe cpelbl TOTOBUIH
Ha 0,01 M docdarnom Oydepe, pH 7,4.

'nneprornueckuil MOK OCYIIECTBISIN CIEAYIO-
muM obpaszom. Ilo 50 MKI ocaaka 3pUTPOLUTOB
nepenocuiu B 0,5 M pactBopa NaCl (0,15 unu 0,7 M)
npu 3aganHoi Temneparype (0 wiun 37°C) u nakyOu-
poBaiu 2 MUH (3Tal NpeABapUTeIbHON HHKYOAIH).
3areM uU3 Kaxaoi mpoOsl mo 50 MK MEepeHOCHIH B
1 M1 4,0 M NaCl npwu Toii ke Temneparype Ha 5 MUH
(3Tan coOCTBEHHO THIIEPTOHUYECKOTO MIOoKa). Llenbie
KJIETKH 0Ca)X1aJI1 LEHTPU(PYTHPOBAHUEM U CIIEKTPO-
(oToMeTpUUECKH NpH JUTMHE BOIHKL 543 HM ompene-
JISTIM KOJMYECTBO reMOriao0nHa B CyllepHATaHTe.
Brixon remoriioOuHa M3 KJIETOK PAacCUUTHIBAIU B
npoueHTax mo otTHoueHuro k 100%-my remonusy B
npucytctBuu Tputona X-100 (0,1%).

[Ipu nob6aBnenun xierok TDII maxomuncs B
runieproandeckoit cpene (4,0 M NaCl). Konnen-
Tpanus ctokoBoro pactsopa T®II cocrasnsana
300°M.

3HaueHne MaKCHUMaJIbHON aHTUT€MOJIMTHUYECKON
AKTUBHOCTH aM(PUPUILHOTO COCOUHEHUST PACCUH-
TBIBaJH 1O opmyie [4]

I-T.,
— X 100% ,

Al'=
rae ' - BenmnurHa reMosi3a 3pUTPOLUTOB B IaHHBIX
JKCIIEPUMEHTAJIBHBIX YCIOBHIX IPU OTCYTCTBHH
ampudunpHoro semecrsa; I'| - MUHAMaNbHAS
BEJIMYMHA FEMOJIM3a SPUTPOLUTOB NPHU HAIUUYUH
aM(puQPHUILHOTO BEIIECTBA.

Monudukanuio kinetok (rematokput 20 %)
MananHoM, TPUIICUHOM U MPOHAa30# MPOBOAMIH IO
Metoxam [12,13]. DputrpounTsl HHKYOHPOBAIH C
nananHoM (1mr/mir) B pU3MOIOTHYECKOM pacTBOpE
npu 37°C B teuenne 60 Mun. Knetku oTmeiBanu
OIIHOKpaTHO cpenoi, comepxanieir 0,15 M NaCl,
0,1%-i1 ceIBOPOTOYHBIN aIEOYMUH YeoBeka, 30 Mr/mi
¢ermnmeruncynbponun gropuna, 0,01 M doc-
¢arueiii 6ydep, pH 7,4, 3areM IBaXKIBl XOJOAHBIM
(PU3NOTOTHYECKUM PACTBOPOM.

[Tpu o6paboTke 3puTpouuToB TpurnicuaoM (0,1 mr/
MI1) 1 ipoHa3oi (0,1 Mr/mir) KJIeTKH HHKYOUPOBAJH B
cpene, comepkamer 75 MM KCl, 50 MM Na SO,
40 MM caxapo3ssl, 10 MM HEPES, pH 7,4, B Teuenue
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work was to investigate the effect of cation amphi-
phatic compound TFP on the development of
hypertonic hemolysis (4.0 M NaCl) of erythrocytes,
which protein component is modified by proteolytic
enzymes and neuraminidase.

Erythrocytes were obtained from a donor blood of
the 11" group. After plasm removal the erythromass
was twice washed-out with physiological solution
(0.15 M NaCl, 0,01 M phosphate buffer, pH 7.4) and
stored as a dense sediment not longer than 2 hours at
0°C. All the media used in the work were prepared at
0.01 M phosphate buffer, pH 7.4.

Hypertonic stress was realised in the following
way. Erythrocyte sediment was transferred by 50
pl in 0.5 ml of NaCl solution (0.15 or 0.7 M) at a
fixed temperature (0 or 37°C) and incubated for 2
min (preliminary incubation stage). Afterwards 50
pl of each sample we transferred into 1 ml of 4.0 M
NaCl at the same temperature for 5 min (stage of
proper hypertonic stress). Integral cells were
precipitated by centrifuging and haemoglobin
amount in a supernatant was spectrophotometrically
determined at a wavelength of 543 nm. Haemo-
globin release from cells was calculated in percents
in respect to 100% hemolysis at the presence of
triton X-100 (0.1%).

When adding cells the TFP was in hypertonic
medium (4.0 N NaCl). Concentration of TFP stock
solution made 3-10° M. The value of maximum
antihemolytic activity of amphiphilic compounds
was calculated by the formula [4]

AH= H—W X 100% 5

where H is the value of erythrocyte hemolysis under
these experimental conditions at the absence of
amphiphilic substanse; H . is the minimum
erythrocyte hemolysis value at the amphiphilic
substance presence.

Cell modification (20% hematocrit) by papain,
trypsin and pronase was performed according to the
methods [12, 13]. Erythrocytes were incubated with
papain (1mg/ml) in physiological solution at 37°C
during 60 min. Cells were washed out by single
medium, containing 0.15 M NaCL, 0.1% human
serum albumin, 30 mg/ml of phenylmethylsulfonyl
fluoride, 0.01 M of phosphate buffer, pH 7.4, and
then twice by cold physiological solution.

When treating erythrocytes by trypsine
(0.1 mg/ml) and pronase (0.1 mg/ml) the cells were
incubated in the medium with 75 mM of KCI,
50 mM of Na,SO,, 40 mM of sucrose, 10 mM of
HEPES, pH 7.4 during 60 min at 37°C. After trypsin
treating the cells were washed with physiological
solution, containing 0.1 mg/ml of soya inhibitor
trypsin, and after pronase treatment with physio-
logical solution with 1 mM of phenylmethyl-
sulfonyl fluoride. Then the samples were washed
out twice with a cold physiological solution.
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60 mun npu 37°C. Ilocne 00pabOTKM TPUICUHOM
KJIETKH OTMBIBaNIH (PU3HOJIOTHYECKUM PacTBOPOM,
copepkamuM 0,1 Mr/mi coeBoro MHrHOUTOpa TPUII-
cWHa, a mociae oOpaboTku mpoHa3zoil — Pusmo-
JOTHYECKHM PacTBOpPOM, coaepxkamum | MM
¢denunmeruncynbpoHun Gropuna. 3aTeM npoOsl
OTMBIBAJHN ABAXKIbl XOJOIHBIM (PU3HOIOTHYECKUM
PacTBOPOM.

OputpouunTsl (40 %-1i reMaTOKpHT) 00padaThIBaIH
HellpamuHupazoi mno wmetony [17]. Kuerku
WHKYOMpOBaiu ¢ EpMEHTOM B CPEZe, colepKalleil
0,15 M NacCl, 1 mr/mi rimroko3sr, ipu 37°C B TeueHue
60 MHUH NIpu MOCTOSHHOM nepememnBanud. [locne
WHKYOHUPOBaHUS SPUTPOLUTHI TPUKIBl OTMBIBAIH
XOJNOAHBIM (PU3MOJIOTHYECKUM pacTBOpoM. Moau-
¢unupoBanHble KneTku xpaauin mpu 0 °C He Goiee
30 MuH.

B paborte Ob11H HCTIOIB30BaHbL: IPOHA3a, TPUIICHH
¢upmel Calbiochem, manaun pupmer Merck, Gpennn-
MeTHICcynbhoHnI Gropun GUpMbl Serva, peakTUBBI
OTEYECTBEHHOT'O MPOM3BOACTBA KBAIM(PHUKALUH “X.4.”
u“a.pg.a.”

OpHUTPOUUTHl YeJ0oBeKa 00Janal0T BHICOKOM
YyBCTBUTENBFHOCTHIO K U3MEHEHHAM OCMOTHYECKUX
ycnoBuil cpensl. IlpenBapurtensHas dyacTUdHas
JerujpaTanusl KIeTOK CyUIECTBEHHO CHHUXKAeT
YPOBEHb HX MOBPEXKJICHHS B BBHICOKOKOHIICH-
TPUPOBAHHBIX coyieBBIX cpepax [3]. Kak BugHO u3
puc.l, 3aBHCHMOCTb THIIEPTOHHYECKOTO IeMOIH3a
spuTpounToB ot koHueHtpauuu NaCl B cpene
[peJBapUTEIHLHON HHKYOANU UMEET IEPEBEPHYTYIO
KOJIOKOJIOOOPa3Hyo (hopMy C MUHUMYMOM B 00J1acTH
koHueHTparmu NaCl 0,45 M. Mi3amenenue conepxanus
NaCl B cpexne mpenBapuTeNnbHON MHKYOalHMu Kak B
CTOPOHY CHIDKCHHS, TaK U MOBBIIECHUS] TPUBOAUT K
POCTY YYyBCTBUTEIBHOCTH KJIETOK K T'HIIEPTO-
HUYECKOMY BO3JleHCTBHUIO. I'eMonu3 gocTuraer
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Puc.1. YpoBeHb reMoii3a SpuTPOIUTOB MTPH MEPEHECCHUH
B 4,0 M NaCl nocie npenBapuTebHON IeruapaTanuy B
coneBbIX cpenax (temmeparypa 37°C)

Fig.1. Level of erythrocyte hemolysis when transferring
into 4.0 M NaCl after preliminary dehydration in saline
media (temperature of 37°C)
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Erythrocytes (40% hematocrit) were neuramini-
dase-treated according to the method [17]. Cells were
incubated with the enzyme in the medium with 0.15 M
of NaCl, 1 mg/ml of glucose, at 37°C for 60 min
during constant mixing. After incubation the
erythrocytes were three times washed out with a cold
physiological solution. Modified cells were stored at
0°C not longer than 30 min.

In the work we have used: pronase, trypsin
(Calbiochem), papain (Merck), phenylmethylsulfonyl
fluoride (Serva), reagents of home production of a
“chemically pure” and “pure for analysis” grade.

Human erythrocytes possess a high sensitivity to
the changes in osmotic conditions of medium.
Preliminary partial cell dehydration considerably
decreases the level of their damage in highly-
concentrated saline media [3]. The Figure 1 shows that
the dependence of hypertonic hemolysis of erythro-
cytes on NaCl concentration in the medium of
preliminary incubation has an turned-up bell-shaped
form with the minimum in the area of 0.45 M NaCl
concentration. Both NaCl decrease in the medium of
preliminary incubation and an increase result in a
growth of hypertonic effect-sensitive cells. Hemolysis
reaches the maximum values when transferring into
the medium, containing 4.0 M NaCl, cells, prelimi-
narily incubated in 0.15 and 0.70 M NaCl. Therefore
in the experiments we used the preincubated in 0.70
M NaCl erythrocytes, which initial state could be
determined as a metastable one.

TFP, cation amphiphatic compound, protects cells
against the damage when transferring into 4.0 M NaCl
[2]. As aresult of study of concentration dependencies
of TFP protective effect on erythrocytes during their
transfer into 4.0 M NaCl at different temperatures we
determined the optimal concentrations. They made
3-10% and 10 M at 37 and 0°C correspondingly. The
Fig. 2 shows the data of TFP antihemolytic activity
under hypertonic stress effect (4.0 M NaCl) on the
control cells and those, preliminarily dehydrated at the
presence of 0.70 M NaCl. In spite of the fact, that cells,
being transferred into 4.0 M NaCl from 0.15 and 0.70
M NaCl at 37°C (Fig. 1.) lyse in an equal extent degree
(~90%), TFP antihemolytic activity makes 90 and
50% respectively. Probably, the redistribution of
membrane components under 0.70 M NaCl effect
occurs, as a result of which there is the change in the
character of substance redistribution in a membrane,
that is accompanied by a decrease in TFP antihe-
molytic activity (Fig. 2.).

Temperature reduction down to 0°C results in a
sharp decrease of TFP antihemolytic activity in respect
of the similar values at 37°C (Fig. 2.). Antihemolytic
effect of phenothiazine under hypertonic stress effect
on erythrocytes, preincubated at the presence of 0.15 M
NaCl reduces more than in 4 times. Amphyphile
substance activate the hemolysis of preliminarily
dehydrated erythrocytes when transferring them to 4.0 M
NaCl. The observed sensibilising effect of amphiphate
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MaKCHUMaJbHBIX 3HAaYEHUMN NpPH NMEPEHECEHUH B
pactBop, conepxamuii 4,0 M NaCl, kneToxk,
npeaBapuTeabHO HHKyOupoBaHHBIX B 0,15 1 0,70 M
NaCl . [ToaToMy B 3KCIIEpUMEHTaxX HCIOIb30BaIN
npensiHkyouposannsie B 0,70 M NaCl sputpouutsl,
HCXOIHOE COCTOSIHME KOTOPBIX MOXHO OMPEAETHUTD KaK
MeTacTaOHuIIbHOE.

TOII - karnoHHOE aMpHUNATHIECKOE COSANHEHUE —
MIPOTEKTUPYET KIETKU OT MOBPEXKIEHUS MPH NEepeHe-
cennu B 4,0 M NaCl [2]. B pe3ynsrare ncciegoBaHus
KOHLEHTPAIlMOHHBIX 3aBUCUMOCTEHN 3alIUTHOTO
neiicreust TOII Ha 53pUTPOLUTHI TPU X IEPEHECEHUN
B 4,0 M NaCl npu pa3HbIX TemnepaTypax HaMH
ONpPENE/ICHBl ONTHMAILHBIC KOHICHTPALHMH. Onn
coctaBysAooT 3:10° u 10 M npu 37 u 0°C cootBet-
ctBeHHO. Ha puc.2 npencraBieHbl JaHHBIE aHTUTEMO-
nutndeckoil aktuBHocTH TOII npu aevicTBum rumnep-
tornueckoro crpecca (4,0 M NaCl) Ha KOHTpOIbHBIC
KJIETKH M KJIETKH, MPEeABAPUTEIBHO AErujpa-
tuposanHble B npucytcTBun 0,70 M NaCl. Hecmotps
Ha TO, 4TO KJIeTKH, neperecennsle B 4,0 M NaCl u3
0,15 1 0,70 M NaCl npu 37 °C (puc.l), mTu3upyror B
onuHakoBoi# crernenu (~90 %), Mpu 3TOM aHTUTEMO-
nuTH4eckast akTuBHOCTh TOII paznuuHa u cocTapisieT
90 u 50% cooTBeTCTBEHHO. BO3MOXKHO, ITOI BIUSIHUEM
0,70 M NaCl mpoucxoauT nepepacrnpeaeicHue
MEeMOpaHHBIX KOMIIOHEHTOB, B pE3yJIbTaTe Yero
U3MEHSAETCA XapakTep paclpeleleHus BEIlecTBa B
MeMOpaHe, YTO M CONMPOBOXKAAETCS CHHKEHUEM
aHTUreMonuTHIeckoit aktuBHocTH TOII (puc.2).

Cauxenue temmneparypsl 10 0°C mpHBOAUT K
MaJECHHIO AHTUTEMONTUTHYECKOH akTHBHOCTH TOII o
OTHOUICHUIO K aHAJIOTMYHBIM BenuuuHam mnpu 37°C
(puc.2). AntTuremonutrrieckui apdexr penornasnna
NpU JEUCTBUHM THNEPTOHUUYECKOTO CTpecca Ha
SPUTPOLMTEL, IPEABIHKY OUPOBaHHBIC B IPUCYTCTBUH
0,15 M NaCl, cumxaetcs Oosnee yem B 4 pasa.
AMpudunbHOEe coequHEHNE aKTUBUPYET reMOJIn3
MIpEeBAPUTENBHO JETHIPATUPOBAHHBIX 3PUTPOLIUTOB
npu ux nepenecenun B 4,0 M NaCl. Habnronaemoe
ceHCHOMIU3MpYIoLee neiicTBre aMmpunara Ha KIETKH,
BEpOSITHO, 00YCIOBIEHO KaK METacTaOMJIbBHOCTBHIO
SPUTPOLMTOB, BO3HUKAIOLIEH B MPOLIECcCe HHKYOAINH
B npucytctBuu 0,7 M NaCl, tak nu mogudukanueit
SPUTPOIUTAPHON MeMOpPaHbI MO/ AEWCTBUEM HU3KOU
TEMIIEPaTyphl.

3amuTHHN 3QPEeKT KaTHOHHBIX aM(UIaTOB
peanu3yercsi HEMOCPEACTBEHHO B MOMEHT CTpeEcC-
COBOTO BO3CHCTBH HA KJIETKH, T.€. IPH IIEPEHECEHNH
spurpouutoB B 4,0 M NaCl [2,4]. BeposiTHO, cTenieHb
MPOTEKINU SPUTPOLUTOB aM()UIIATUIECKUMU COENIU-
HEHUSIMU OIPENENIEeTCs CKOPOCTBIO BCTPAUBAHUS MX
MOJIeKyll B MeMOpaHy. CKOpOCTh MOXKET 3aBHCETh H
OT IIOBEPXHOCTHOTO 3apsia KJIeTKU. UTOObI BBISICHUTD,
BIIUSET JI MMOBEPXHOCTHBIN 3apsij KIETOUYHON MeM-
OpaHbl Ha MNPOSBICHUE AHTHIEMOJUTHUYECKON
AKTUBHOCTHU MOJIOKHUTENbHO 3apsikeHHoro TOII,
[IMKOKAJIMKC YIAJsUIM C IIOMOIIBIO0 HEHPaMUHUAA3HI.
[lonyuennsle gaHHble (pHUc.3) MOKAa3bIBAIOT, YTO
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Puc.2. Auturemonuruueckas aktuBHocts TOII npu
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Fig.2. TFP antihemolytic activity when transferring cells
into 4.0 M NaCl after preliminary incubation in 0.15 (1)
and 0.7 M NaCl (2)
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on cells is probably stipulated both by the
erythrocyte metastability, occurred during the
incubation at the presence of 0.70 M NaCl and by
modifying the erythrocyte membrane under low
temperature effect.

Protective effect of cation amphiphates is realised
directly at the moment of stress effect on cells, i.e.
when transferring erythrocytes in 4.0 M NaCl [2, 4].
The protection degree of erythrocytes by amphiphatic
compounds is probably determined by the building
rate of their molecules into a membrane. The rate can
depend on the cell surface charge as well. In order to
find out whether a surface charge of cell membrane
affects the manifestation of antihemolytic activity of
a positively charged TFP, glycocalix was removed by
means of neuraminidase. The data obtained (Fig. 3)
demonstrate, that the cell treatment with neurami-
nidase does not change both the level of erythrocyte
hypertonic hemolysis and the degree of TFP antihemo-
lytic activity for the control cells (0.15 M NacCl). Lysis
of glycocalix deprived dehydrated cells remains at the
level of erythrocyte hemolysis, having a surface
charge, however TFP antihemolytic activity decreases
by 40%. Thus, for manifestation of TFP antihemolytic
activity when transferring the erythrocytes,
characterising by a metastable state, into 4.0 M NacCl,
a surface charge is of considerable value.

Cation amphiphates are characterised by a two-
phase effect on cells. In small concentrations they
possess an antihemolytic activity, in particular at the
erythrocyte hypertonic hemolysis [14], but when using
under high concentrations they cause a sensibilizing
effect on cells in isotonic medium and induce their
lysis [6, 14]. One considers, that during the
phenothiazines-induced hemolysis, there is the
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00paboTKa KIeTOK HeHpaMUHU1a301 He HU3MEHSET HU
YPOBEHb TMIEPTOHNYECKOTO FEMOJIA3a S3PUTPOLIUTOB,
HU CTEMEHb aHTUTEMOIUTUYECKON akTuBHOCTH TOII
U1 KOHTpourbHBEIX KieTok (0,15 M NaCl). Jluzuc
JNEeTHAPATUPOBAHHBIX KIIETOK, JIMIIEHHBIX TIUKO-
KaJIMKCa, OCTAeTCs Ha YPOBHE FEMOJIN3a DPUTPOLIUTOB,
00anaromMuX TOBEPXHOCTHBIM 3apsA0M, OJHAKO
aHTUTreMouTUIecKas akTuBHOCTh TOII cHMkaeTcs Ha
40 %. Takum 00OpazoM, AJsl IPOSIBICHUSI aHTUTEMO-
nutndeckoil aktuBHocTH TOII npu nepeHeceHuu B
4,0 M NaCl >puTpouUTOB, XapaKTEPU3YIOLIHXCS
METacTaOMJIBHBIM COCTOSIHMEM, CyLIECTBEHHOE
3HaYEHHE UMEET MOBEPXHOCTHBIN 3apsij KIETKU.

Karnonnsle amuIiatel XapakTepu3yOTCs IBYX-
(ha3HBIM BIUSHUEM Ha KIETKH. B HEOONBIINX KOH-
LEHTpaUusIX OHU 00JaZaroT aHTUTEMOJIUTUYECKOM
AKTUBHOCTBIO, B YACTHOCTH IPH T'MIOTOHUYECKOM
reMoJin3e 3pUTPOLUTOB [ 14], a npu HCHOIB30BaHUU B
BBICOKMX KOHLEHTPAaILUAX OKa3bIBalOT CEHCHOU-
JIU3UPYIOLIEE NEHCTBUE Ha KIETKH B U30TOHUUYECKON
cpeze U MHIYIHPYIOT uX Jusuc [6,14]. Ilonararot, uto
B IIpPOLIECC TeMOJIN3a, HHAYLUUPOBAHHOTO (eHOTHa-
3WHAMH, BOBJICUCHBI JIUTTHTHBIE MECTA CBA3BIBAHUS, B
TO BpeMsI KaK THIT MECT CBSI3bIBaHMS, ITPECTABICHHBIN
OeiakaMu, ydyacTByeT B pOPMUPOBAHUM AHTHUTE-
MOJIMTHYECKOM aKTUBHOCTH BetecTsa [ 11]. Mcxons us
3TOT0, MBI MOAU(ULIMPOBAIH OEIKOBbIE KOMIIOHEHTHI
MeMOpaHbl IPOTEOTUTHYECKUMH (PEPMEHTAMHU.

Ha puc.4 npeacrasnensl nannslie o Bnusaun TOI1
U TIPOTEONIUTUYECKUX (DePMEHTOB (IIPOHA3BI, TPHII-
CUHA W TallanHa) Ha KJIETKH, epeHeceHHbIe B 4,0 M
NaCl npu 37°C. B pesynbrare 00paboTKH 3pUTPO-
LUTOB NPOTEOJUTHIECKUMH (pepMEHTaMH UX yCTOM-
YUBOCTB K JAECHCTBUIO BBICOKOKOHLIEHTPHUPOBaHHBIX
COJIEBBIX PaCTBOPOB HE3HAUUTENIBHO MOBBIMIAETCS, a
MpeBapUTeNbHAS JAETHIPATAIHS KICTOK HUBEIHPYET
yKa3aHHBIH 3¢ dexT pepMeHTaTUBHONH 00paboTKH
apuTponuToB. CTENEHh AHTUTEMOJUTUYECKON
aktuBHOCTH T®II npu nepenecenun B 4,0 M NaCl
KOHTpONBHBIX ApuTporuToB (0,15 M NaCl) ve 3aBucur
OT COCTOSIHUSI OEJIKOBOM KOMITOHEHTHI MEMOpaHBI.
OnHako, eciy KJIETKHU MOCJe MPOTEOJUTHUECKON
o0paborku Haxogunuch B 0,70 M NaCl, a 3arem
nonsepranuck neiicteuto 4,0 M NaCl, ormevanock
MaJeHue aHTUreMOoIuTHUYecKor akTuBHOCTH TOII Ha
25-45 %. B aTOM citydae cocTOsiHUE MeMOpaHHBIX
0EJIKOB BayKHO JJIS IPOSIBIICHUS 3AIIUTHOTO Y QeKTa
aM(UIaTHIECKOTO COSAMHEHUS MPHU ACHCTBUU Ha
KJIETKH OCMOTHYECKOTO CTpecca.

ITpu 0 °C B pesynbrare pepMeHTaTHBHON 00padOT-
K1 HaOIII01a10TCSI BO3pAaCTaHUE yCTOMYNBOCTH KIETOK
K noBpexaaromemy neiictsuro 4,0 M NaCl u cHnxe-
nue s>¢dexruBnoctu TOII (puc.5).

[Ipu ananu3e noay4eHHBIX PE3YNbTATOB CIAEAYET
OTMETHUTb, YTO KJIIOUEBYIO POJIb B MEXaHU3ME JIM3UCA
KJIETOK UTPAIOT MPOILECCHI, CBsI3aHHBIE C (HOPMHU-
POBaHMEM U 3BOJIOLIMEN TpaHCMEMOPaHHBIX Ae(hEeKTOB
0 pa3Mepa reMoiauThdeckoi mopel [22]. MoxHO
NpeanoJoXUTh, 4YTO B MeMOpaHe KIETOK,
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Puc.3. Bimsiaue o0paOoTKH KIETOK HelipaMUHMIA30i Ha
NpOSIBJICHUE AaHTUTEMOJUTHYECKONW akTuBHOCTU TOII
(3%x10-°M) mpu nepenecenuu spurporutoB B 4,0 M NaCl
nociie npeasapurensHoi naky6armu B 0,15 (1) 1 0,7 M (2)
NaCl (remneparypa 37°C)

[]- ToIl, - seiipamunnaasa,

[[]- neiipamunnnaza + TOII
Fig.3. Effect of cell treatment with neuraminidase on the
appearance of TFP antihemolytic activity (3x10° M) when
transferring erythrocytes into 4.0 M NaCl after preliminary
incubation in 0.15 (1) and 0.7 M NacCl (2) (temperature of
37°C

—TFP, [ neuraminidase,
[[]— neuraminidase + TFP

involvement of lipid sites of binding, whereas the
type of binding sites, presented by proteins,
participates in the formation of the substance
antihemolytic activity [11]. Hence, we modified the
membrane protein components by proteolytic
enzymes.

The Fig. 4 shows the data about the effect of TFP
and proteolytic enzymes (pronase, trypsin, papain) on
cells, transferred in 4.0 M NaCl at 37°C. As a result
of erythrocyte treatment with proteolytic enzymes
their resistance to the effect of highly concentrated
saline solutions slightly increases, and a preliminary
cell dehydration eliminates the mentioned effect of an
enzyme treatment of erythrocytes. The degree of TFP
antihemolytic activity when transferring the control
erythrocytes (0.15 M NaCl) into 4.0 M NaCl does not
depend on the state of the membrane protein
component. However, if cells after proteolytic
treatment were in 0.7 M NaCl and then subjected to
the effect of 4.0 M NaCl, a sharp decrease in TFP
antihemolytic activity by 25-45% was noted. In this
case the state of membrane proteins is significant for
the manifestation of protective effect of amphiphatic
compound under osmotic stress effect on cells.

At 0°C as a result of enzyme treatment there was
observed an increase in cell resistance to a damaging
effect of 4.0 M NaCl and a decrease in TFP efficiency
(Fig. 5.).

When analysing the obtained results, it should be
noted, that the processes, related to the formation and
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Puc.4. BuusHue mpoTeonuTHUYECKOH 00pabOTKH KJIETOK Ha
nposiBIIeHNe aHTUreMouTuaeckoit aktueHocTd TAIT (3x10 M) mpu
nx mnepeneceHuu B 4,0 M NaCl nmocne nmpenBapuTenbHoOM
unkyOanuu B 0,7 (6mmxauit psa) u 0,15 M NaCl (nanbHuit psin)

(Temneparypa 37°C)
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Fig.4. Effect of proteolytic treatment of cells on the appearance of
TFP antihemolytic activity (3x10-° M) when transferring them into
4.0 M NaCl at 37°C temperature after preliminary incubation in

0.7 (foreground) and 0.15 M NaCl (background)
[]— control, [] — pronase, [Jj] - trypsin, [JJ — papain

NpeabIHKYOMPOBAaHHBIX B CpellaX C Pa3IWdHbIM
conepxxaaremM NaCl, mpoucxomsaT u3MeHEHUs, KOTO-
peie B nanbHeleM npu nepeHecenuu B 4,0 M NaCl
NEeTepMUHUPYIOT KaKk HavalbHyI0 ¢a3y mpoiecca
(hopMEpOBaHUS TIOPHI, TAK ¥ €€ aThHEHTITYIO dBOJIIO-
uro (cM. puc.l).

Temneparypa B 3HaUMTEIbHOM CTENEHU OIpene-
JISIeT DBOJIOUHUI0 TpaHCMEMOpPaHHBIX Ae(EKTOB,
00pa30BaBIINXCA MOJ IEHCTBUEM BBICOKMX KOHIICH-
Tpauuii conu. Tak, IpU HU3KOU TeMIIepaTrype 3TU
ne(eKThl TOCTATOYHO YCTOWYHMBBI, B TO BpeMs Kak
BBICOKAsl TeMIIEpaTypa MOXXET MPHUBOIUTH K HUX
3aMmbikaHuio [18]. B MomenbHBIX dKCIIEpUMEHTAX
MOKa3aHo, YTO KAaTHOHHBIE aM(UTIATUYECKHE COENIU-
HEHUs1, KOTOPBIE 3aIIUIIAIOT KIETKH OT MOBPEXKACHUS
IIpHA pe3KOM M3MEHEHWH OCMOTHYECKHX YCIOBHUH
cpensl [1, 9], MOTYT OKa3bIBaTh BIUSHHUE HA TIPOIECCHI
3aMbIKaHusi MeMOpaHHbIX aedekros [15]. Tak, TOII
u Temmneparypa 37°C neicTBYIOT OJHOHAIPABIECHHO
W yMEHBIIAIOT BpeMs KU3HU TpaHCMeMOpaHHOU
MOPBI, B pe3yJIbTaTe Yero HaOMFIaeTCs BRIpaKEHHBIH
3alIUTHBIN 2 QeKT BeliecTBa MpU MEPEeHECEHUH
KJIETOK B BEICOKOKOHIIEHTPHUPOBAHHBIE COJIEBBIE CPEIBI
(cM. puc.2). YuuTeiBasg, 4To 00pasyromiascs B
MeMOpaHe mopa CTaOHIU3UPYETCS JIEKTPOCTa-
THYECKH, B3aumojeiicTeue katunounuoro T®II ¢
OTPUIIATEIHHO 3apHKEHHBIMH TPYTIITaMH, BRICTHIIAIO-
LIFMH ITOBEPXHOCTH TIOPHI, MOJKET YMEHBIIIATh pa3Mep
[IOp ¥ MPUBOIUTH K penapannu Mmemopansl. [lpn 0°C
yxke copMUpoBaBIlIascs MeMOpaHHas TIopa Xapak-
TEpU3yeTCsS HU3KOW CIIOCOOHOCTHIO K 3aMBIKAHHIO.
NMPOBJIEMbI
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evolution of transmembrane defects up to the
size of hemolytic pore, play the dominant role
in cell lysis mechanism [22]. We can suppose,
that in cell membrane, preincubated in the
media with different NaCl content, the
changes, determining at the following
transfer into 4.0 M NaCl both an initial phase
of pore formation process and its further
evolution (see Fig.1), occur.

Temperature in a considerable extent
determines the evolution of transmembrane
defects, formed under high salt concentration
effect. So, under low temperature these
defects are considerably resistant meanwhile
a high temperature can result in their locking
[18]. In the modelled experiments it was
shown, that the cation amphiphate
compounds, protecting cells against damage,
at a sharp change in medium osmotic
conditions [1, 9] could affect the processes
of membrane defect locking [15]. So, TFP
and 37°C temperature affect in unilateral way
and reduce the life time of transmembrane
pore, as a result the manifested protective
effect of a substance, when transferring cells
into the highly concentrated saline media, is
observed (see Fig.2). Taking into account the
fact, that a pore, forming in a membrane, is
stabilised in electrostatic way, the interaction of cation
TFP with a negatively charged groups, which cover
the pore surface, can reduce the pore size and result
in the membrane reparation. At 0°C the already formed
membrane pore is characterised by a low capability
to locking. Probably, due to this cause at 0°C TFP can
not stop the process of hypertonic damage of
erythrocytes. Both low temperature and an increased
tonicity of the medium are capable to induce the phase
transitions of membrane phospholipids [8, 20], that
can itself serve as a premise for the membrane defect
presence. At the same time, the concentrating of
amphiphatic molecules in liquid-crystalline sites of
membrane, which part is determined by the
temperature, can result in the appearance of pores,
permeable not only for cations but for hemoglobin too
[10].

A decrease in a surface charge of erythrocytes as
a result of cell treatment with neuraminidase causes
no effect on the manifestation of antihemolytic activity
of TFP positive charge (see Fig. 3). In addition, it has
been demonstrated [19], that the erythrocyte capability
to transform under both cation and anion amphiphatic
compounds does not depend on the glycocalix state.
Basing on the mentioned above we can suppose that
glycocalix is not involved in the mechanism,
responsible for amphiphate building into a cell
membrane and does not affect the manifestation of
TFP antihemolytic activity under hypertonic stress of
erythrocytes. However, under hypertonic stress of
erythrocytes there was revealed the dependence of
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Beposarao, o stoit npuunne npu 0°C TOII
HE MOXET OCTaHOBUTH MPOIECC TMIEPTOHU-
YECKOr0 MOBPEXKIAEHHS IpUTpoIuTOB. Kak
HU3Kasg TeMIeparypa, TaKk U MOBBIIIEHHA
TOHUYHOCTB CPeJIbl CHOCOOHBI MHIyLIUPOBATh
(a3oBble mepexonsl MeMOpaHHBIX docdonu-
nugoB [8, 20], uTo camo o cebe MOKET
CIIY’KUTb NIPEANOCHUTKOHN 1e(heKTHOCTH MEM-
Opanbl. B To ke BpeMs KOHLIEHTPUPOBAHHUE
aM(UIaTUYECKUX MOJIEKYT B >KUJIKOKPHC-
TAJNIMYECKUX ydacTKax MeMOpaHbl, IO
KOTOPBIX ONpeNenseTcss TEMIEepaTypou,
MOYXET IPUBOAUTD K ITOSIBJICHUIO NIOP, TPOHHU-
LAeMbIX HE TOJNBKO JJISi KATHOHOB, HO M JJIS
remorioomHa [10].

YMeHbIIEHNE TOBEPXHOCTHOIO 3apsAna
SPUTPOLIUTOB B pe3ybTare 00pabOTKH KIIETOK
HellpaMHHHIa301 HE OKa3bIBaeT BIMSHUS Ha
MPOSIBJIEHUE aHTUTEMOJIMTHIECKON aKTHBHOC-
TH TIOJOXHUTENBHO 3apsikeHHoro TOII (cwm.
puc.3). Kpome Toro, nmokazano [19], uro
CHOCOOHOCTH 3PUTPOLUTOB TPaHCHOPMHUPO-
BaThCs MO IEHCTBUEM KaK KaTHOHHBIX, TaK U
AQHMOHHBIX aM(UIATHYECKUX COSTUHEHUH He
3aBUCHT OT COCTOSIHUS TNIMKOKasnkca. Mexonst
U3 BBILIEU3IIOKEHHOTO, MOKHO T10JIaraTh, YTO
[JIMKOKAJINKC HE BOBJIEKAETCS B MEXaHU3M,
OTBETCTBEHHBIH 3a BCTpauBaHue aMm(unara B
KJIETOUYHYI0 MeMOpaHy M HE BIHUAET Ha
MIPOSIBJIEHHE aHTUTEMOIUTHUYECKOW akTUBHOCTH TOII
B YCJIOBHSIX TUIIEPTOHMYECKOIO CTPECCa 3PUTPOLIUTOB.
OnHako Npy THIOTOHMYECKOM IIOKE 3PUTPOLUTOB
BBISIBJICHA 3aBUCHUMOCTb aHTUTEMOJHUTHYECKOM
aKTUBHOCTH  XJOphnpoma3uHa  (BellecTBa,
SIBJISTFOLIETOCS KATHOHHBIM MIPOU3BOIHBIM (peHOTHA3HU-
Ha, KaK 1 TOII) oT cocTosHNS NIMKOKAIMKCca MeMOpa-
HBI, YTO IIPOSIBIISIETCS B CHIYKEHUH 3aLUTHOTO 3 deKTa
BeIIeCTBa PU (pepMEHTATHBHON 00pabOTKe KIETOK [5].

B pesynprare 00pabOTKH KIETOK HPOTEOJIH-
TUYECKHMHU (DEpPMEHTaMH CYILECTBEHHO BO3PacTacT
YCTOHYMBOCTH 3pUTpoLMTOB K netictuio 4,0 M NaCl
npu 0 °C 1 paxrrdecku He m3Mensiercs pu 37 °C (puc.4
u 5). Takum 00pazom, eciiu TEeKy4YeCThb JHUIUAHOTO
oucnost gocratouHo Beicoka (37°C), mopudukarus
MEMOPaHHBIX IIMKOIPOTEMHOB HE OKa3bIBACT BIIUSHUS
Ha NPOLECChI, CBI3aHHBIE CO CTAOMITM3aLel TpaHCMEM-
OpaHHBIX TIOP B YCJIOBHAX TUIIEPTOHUYECKOTO IIOKA.

B nenom nociae o0OpabOTKH KJIETOK Pa3HBIMH
MIPOTEOIUTUIECKUMH (pepMEHTaMHU (TPUIICHH, IPOHA-
3a, MarnavH) peakluu SPUTPOLUTOB HA MIEPEHECEHUE
B FMIIEPTOHUYECKYIO CpENy, a Takoke Ha Aelictere TDIT
BecbMa CXOXH (puc. 4, 5), XO0TS NpUMEHSIEMBbIE
(epMEeHTBl pa3nuyvaloTCs MO XapaKTepy CBOETO
neiicTBUs Ha ’puTpouuTtapusie Oenku [7, 17].
[ToaToMy MOXXHO TOBOPHUTH, YTO OCOOECHHOCTH
THIIEPTOHUYECKOM YyBCTBUTEIBHOCTH SPUTPOLIUTOB C
MOIUGUIUPOBAHHBIMU OCIKOBBIMH KOMIIOHEHTaMH
00ycnoBIeHB HecneUu(PUUECKUM IeHCTBHEM
MPOTCONIMTHYECKUX (PEPMEHTOB Ha KIICTKH.
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Puc.5. Bunumsaue mpoteonuTnyeckoif o6pabOTKH KIETOK Ha
MposiBIICHHE aHTUTeMouTHIecKoi akTuBHOCTH TOIT (3x10 M) mpu
ux mnepenecenuu B 4,0 M NaCl nmocie npeaBaputelbHOR
unkyOanuu B 0,7 (6mmxuuit psn) u 0,15 M NaCl (nanbhuit psin)
(temneparypa 0°C)

[[] — xoutpons, []- npoHasa, ] — Tpuncud, [Jjj — nanauu

Fig.5. Effect of proteolytic treatment of cells on the appearance of
TFP antihemolytic activity (3x10-° M) when transferring them into
4.0 M NacCl at 0°C temperature after preliminary incubation in 0.7
(foreground) and 0.15 M NaCl (background)

[] - control, ] - pronase, [li] - trypsin, ] — papain

antihemolytic activity of chlorpromazine (the
substance, being a cation derivative of phenothiazine,
as TFP) on the state of membrane glycocalix, that is
manifested in a reduction of the substance protective
effect as a result of cell enzyme treatment [5].

As a result of cell treatment with proteolytic
enzymes there is a considerable increase in erythrocyte
resistance to the effect of 4.0 M NaCl at 0°C and no
factual changes at 37°C (Fig. 4 and 5). Thus, if the
lipid bilayer fluidity is quite high (37°C), the
modification of membrane glycoproteins does not
affect the processes, related to the transmembrane pore
stabilisation under hypertonic stress conditions.

On the whole, after cell treating with different
proteolytic enzymes (trypsin, pronase, papain) the
erythrocytes responses on the transfer into
hypertonic medium as well as on TFP effect are
quite similar (Fig. 4, 5), though the applied enzymes
differ by the character of their effect on erythrocyte
proteins [7, 17]. Therefore we can suppose that the
peculiarities of erythrocyte hypertonic sensitivity
with modified protein components are stipulated by
a non-specific effect of proteolytic enzymes on
cells.

It has been demonstrated [25], that erythrocyte
hemolysis, developing under high pressure effect,
increases after cell treatment with trypsin and
neuraminidase, meanwhile under hypertonic stress
[5] and hypertonic effect (Fig.3, 4) an enzymatic
cell treatment is not accompanied with an increase
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brino nokazano [25], 4To reMONU3 3PUTPOIUTOB,
KOTOPBIM pa3BUBAETCS MOA JEHCTBHEM BBICOKOTO
JaBJICHUsI, YBEIMUYMBACTCA MOCie 00pabOTKH KIETOK
TPHUIICHOM U HEHpaMHHMIa301, B TO BpeMsI KaK Ipu
TUIOTOHUYECKOM IIOKE [5] U THIMEPTOHUYECKOM
Bo3zeicTBuH (puc.3,4) depmentaTuBHas o0paboTKa
KJIETOK HE CONPOBOKIAETCSA MOBBILIEHUEM YPOBHS
nu3uca spuTpouuToB. Takum obOpa3om, mporecc
(opmMupoBaHus TpaHCMEMOpaHHBIX Ae(EKTOB MPH
PE€3KOM U3MEHEHUH OCMOJIIPHOCTH CPEbl B MEHBIIIEH
CTETICHH 3aBUCHUT OT COCTOSHHSI MEMOPaHHBIX OEITKOB
SPUTPOLMTOB, YEM TIPH TUIIEPOAPHUECKOM CTpecCe.

AHTHreMoIuTu4Yeckass akTHBHOCTh TOII,
BEPOSITHO, CBsI3aHA CO CIIOCOOHOCTBIO KaTMOHHBIX
amM(unaTHYeCKUX COeTMHEHUI OKa3bIBaTh BIUSHNE HA
MeMOpaHHbBIE MOPHI, B pe3ysbTaTe yero Oyaer
COKpalaTbcsa X BpeMs KU3HHU. JleiicTBrEe BelecTBa
Ha TIOpY MOJKET pealu30BaThCcs KaK B PE3yJbTaTe
HEMOCPENCTBEHHOTO BIUSHUA Ha HEE, TaK M ONOC-
pPEenOBaHHO Yepe3 U3MEHEHHE COCTOSHUS JTMIUI0B H
0eJKOB, MOTPY>KEHHBIX B JHUIUAHBIN MaTrpukc [21].
Hcxona u3 toro, 4to B pe3yiabpTaTe MPOTEONU3a
MeMOpaHHBIX [TIMKOTIPOTEMHOB aHTUTEMOJIMTHYECKAsT
akTuBHOCTh T®II mpu runepToOHUYECKOM IIOKE
spurporutoB npu 37°C He u3MeHsieTcs IU00 Hec-
KOJIBKO CHH)KAETCsd B cilydae NpeABapUTEIbHO
JETUPAaTUPOBAHHBIX KJIETOK, MBI IOJIaraeM, 4To
MEXaHU3MBI, JIEXKAIIIE B OCHOBE 3aLIUTHOIO JEHCTBUSA
T®II, cBa3aHbl, B IEPBYIO 0YEPEAb, C €ETO BIUSIHUEM
Ha TUnUaHbI Oucior. [lokazaHo, 4TO KaTHOHHBIC
amMm(unaTHyecKre COSANHEHUS BBI3BIBAIOT U3MEHEHHE
opranuzanun MeMOpaHHBIX (ocdonmunuaos [23], a
TaKXe UX 0CBOOOXKICHHE U3 MEMOpPaH SPUTPOLMTOB
yenoeka [6]. Pacnpenenenue ampunaros B MeMOpane
MOKET COIIPOBOXKAATHCS 00pa30BaHIEM HEOUCITONHBIX
CTPYKTYp [24], 9TO, BEpOSTHO, U MO3BOJISIET KIETKE
MIPOTUBOCTOSITH OCMOTHYECKOMY CTpPECCY.
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in the level of erythrocyte lysis. Thus, the process
of transmembrane defect formation at a sharp
change in the medium osmolarity depends in a
lesser extent on the state of erythrocyte membrane
proteins, than under hyperbaric stress.

TFP antihemolytic activity is probably related to the
capability of cation amphiphatic compounds to affect
membrane pores, as a result there will be the reduction
of their life time. The substance effect on a pore can be
realised both as a result of a direct effect on it, or
intermediately via a change in the state of lipids and
proteins, immersed into a lipid matrix [21]. Based on the
fact that as a result of proteolysis of membrane
glycoproteins the TFP antihemolytic activity under
hypertonic stress of erythrocytes at 37°C does not change
or slightly decreases in the case of preliminarily
dehydrated cells, we think, that the mechanisms, being
the base of the TFP protective effect, are related to its
effect on lipid bilayer. It has been demonstrated, that the
cation amphiphatic compounds cause the change in the
membrane phospholipids organisation [23], as well as
their release from human erythrocyte membranes [6].
Redistribution of amphiphates in a membrane can be
accompanied by the non-bilayer structures formation
[24], that apparently allows a cell to resist an osmotic
stress.
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