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W3ydanu BIusSHUE alKWIAAMETHIAMMOHHN MPOMAHCYNb()OHATOB ¢ JUIMHOW ankwibHOH mernu moiekyn 10 (C10) u 16 (C16)
YTIEPOIHBIX aTOMOB HA TyBCTBUTEIILHOCTH IPUTPONUTOB K runepTonndeckomy crpeccy (4,0 M NaCl). Ormeuanocs, ato C10 nposiBisieT
BBICOKYIO aHTHT€MOIUTHUYECKYIO (Al') aKTHBHOCTD B YCIIOBHSX THIEPTOHUIECKOTO CTPECca IPUTPOIUTOB IIPH TeMIeparype Kak 37,
tak u 0°C. Benmunnbl Al aktuBHOCTH C16 3aBUCAT OT Temreparypsl: pu 37°C BenIeCTBO 3alIUIAET KICTKU OT THIEPTOHNYECKOTO
remonu3sa, a mpu 0°C He mposBisAeT 3HaUnTeNbHOU Al aKTHBHOCTH.

Kniouessle cnoga: SpuTponUT, THIIEPTOHIIECKUH CTPECC, aTKMIIMMETHIAMMOHHH TPONAaHCYIb(OHATHI, Y3 (EKTUBHBIC KOHIICHTPALIHHL,
AQHTUT€MOJIUTHYECKAsI aKTUBHOCTb.

BuB4anu BIUIMB aNKiIAUMETHIAMOHIH MpONaHCyIb(OHATIB 3 TOBKHHOIO alKiIbHOTO JaHmora Moiekyan 10 (C10) 1 16 (C16)
BYTJICIICBHX aTOMiB Ha YyTJIMBICTh EPUTPOLMTIB 110 Jii rineproHiuHorO cTpecy (4,0 M NaCl). Binznauanocs, mo C10 BUSBIIIE€ BUCOKY
AHTUTEMOJIITHYHY aKTUBHICTh B YMOBax TINIEPTOHIYHOTO CTPECY EPUTPOLMTIB mpu TemrmepaTypi sk 37, tak i 0°C. Benmuunu
aHTureMoiTnaHoi akTuBHOCTI C16 3anexars Bix Temneparypu: npu 37°C pedoBHHA MPOTEKTYE KIITUHU BiJI FIIEPTOHIYHOTO FEMOITi3Y,
aJie He BUSBIISIE 3HAYHOT aHTUTEMOTITUYHOT akTiBHOCTI rpu 0°C.

Kntwowuosi cnosa:eputpount, TINEPTOHIYHUN cTpec, aNKITINMETIIIAMOHIH Tponancynb(GoHaTH, epeKTUBHI KOHICHTpAIil,
AQHTHTE€MOJIITUYHA aKTHBHICTb.

The authors investigated the effect of alkyldimethylammonium propanesulfonates with the alkyl chain length of 10 (C10) and 16
(C16) carbon atoms on the erythrocytes susceptibility to the hypertonic stress (4.0 M NaCl). C10 was noted to manifest a high
antihaemolytic (AH) activity under erythrocyte hypertonic stress at both 37 and 0°C. The AH values of C16 activity depend on the
temperature: at 37°C the substance protects the cells from hypertonic haemolysis, but at 0°C it does not show a significant AH activity.

Key-words: erythrocyte, hypertonic stress, alkyldimethylammonium propane sulfonates, effective concentrations, antihaemolytic

activity.

l'unepToHnueckuii cTpecc 3pUTPOLUTOB MOJEIIHU-
PYET COCTOSHUE KIIETOK NMPHU JNEHCTBUHM HAa HHUX
BBICOKOKOHLIEHTPHUPOBAHHBIX PacTBOPOB COJEH,
00pa3yoIuxcs B pe3ylIbTare KPUCTALTHU3AIUU BOIBI
MIPY 3aMOPaKUBaHHU.

OnHUM U3 COCOOOB TIOBHIIICHHS YCTOWYHBOCTH
SPUTPOIUTOB K THIIEPTOHHYECKON Cpeie SIBISETCS
MIPUMEHEHHE pa3InYHbIX aM(pUDUIBHBIX COSTUHEHHUH
[1]. Cpenu BemiecTB, mposBIAONX Al° aKTHBHOCT®D,
BCTPEYAIOTCS IPE/ICTABUTEN KATHOHHBIX, AHUOHHBIX,
HEMOHHBIX, [IBUTTEPHOHHBIX aM(pUPHUIBHBIX COEINHE-
Huii [4]. [lokazaHo [5], 4TO B YCIOBUSIX THIEPTOHU-
YECKOTo cTpecca 3puTpouuToB 3pdextuBHOCTE Al
JeHCTBHS TOMOJIOTOB DIIIOKONMPAHO3KA, OTHOCSILIUXCSI
K HEMOHHBIM aM¢uduiaM, 3aBUCUT OT IAJIHHBI
runpodoOHOI yacTu Mojekynbl. [Ipencrapisiio
WHTEPEC BBISICHUTD, OYIET JIX TIPOSIBISTHCS MTOI00HAS
KOPpEeJSIUs y MpeNCTaBUTeNIed JPYTUX KJIacCOB
aM(puHUIBHBIX COCIUHEHUH, B YaCTHOCTH I[BUTTE-

Erythrocyte hypertonic stress modulates the state
of cells under the effect of highly concentrated salines,
formed as a result of water crystallization during
freezing.

One of the ways to increase the erythrocyte stability
to the hypertonic medium is the usage of various
amphiphilic compounds [1]. Among the substances,
manifesting an AH activity, there are the represen-
tatives of anionic, cationic, non-ionic, zwitterionic
amphiphilic compounds [4]. In the paper [5] it is shown
that under erythrocyte hypertonic stress the efficiency
of AH influence of glucopyranoside homologues,
referred to non-ionic amphiphiles, depends on the length
of molecule hydrophobic part. It was of interest to
investigate, if the correlation of such a kind can be
manifested in representatives of various classes of
amphiphilic compounds, in particular, of zwitterionic
amphiphiles, alkyldimethylammonium propanesulfo-
nates.
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PUOHHBIX aM(PUPUIOB — ATKHUITUMETHIAMMOHUK
MpornaHcyIb(QOHATOB.

Llenb pa®oThl — M3y4YEeHUE BIHMSHUS TOMOJIOTOB
JMMETHIAMMOHUHN MpONaHCyIb(pOHaTa HATPUS Ha
qyBCTBUTEIILHOCTH YPUTPOLIMTOB K TUIIEPTOHHIECKOMY
cTpeccy.

Martepuanbl n metoanl

B paGote ObuTH KCIOTB30BAaHBI IIBUTTEPHOHHBIE
MuUleI000pasyore aMmpupUIbHbIE COCTUHEHUS:
3-nennIMeTIHIIAMMOHHH- | -TIporaHCy b OHAT HATPHS
(C10) w 3-meTunauMeTHIAMMOHUI--TIponIaHCyITb-
¢donat Hatpus (C16) pupmer “Calbiochem”, a Taxxke
PeaKkTUBBI OTEYECTBEHHOTO IIPOU3BOACTBA KBATH(H-
Kauu “xqa”’ u “ana’.

OpUTpoUUTH mojaydanu u3 kKposu II rpynmst
JOHOPOB-MY>KYHH MO OOLIENPUHATON MeToIuKe. Bee
ucnosib3yemsie cpeasl rorosuau Ha 0,01 M docdar-
HOM Oydepe, pH 7.4.

I'unepronnyeckuii cTpecc SpUTPOLUTOB OCYIIIECT-
BIIUTH clieAyromuM obpazoM. C MOMOIIBIO MOPIITHE-
Boro jgo3atopa Gilson 3pUTPOIUTHI MEPEHOCUIH B
pactBop, conepxkamuit 4,0 M NaCl (remaTokput
0,4%), npu temneparype 37 uiau 0°C. Ilepen
BHECEHHEM KJIETOK B JINTUYECKYIO Cpedy J00aBIsuIH
ampuduiapHoe BemectBo. [locie 3aBeplieHUs
WHKYOupoBaHMA (5 MHUH) KIETKH OCaXKAaJIH LEHTPU-
¢yrupoBaHreM 1 CIEKTPOPOTOMETPHUIECKH OIpee-
JISUTA KONIMYECTBO TeMOTNIOOMHA B CyIIEpHATaHTE IPU
JUIMHE BOIHBI 543 HM. BeIxo reMoriioOruHa U3 KJIIETOK
pacCUUTHIBAIN B ITPOLIEHTaX 110 OTHOLIEHHIO K 100%-My
TEMOJIN3Y SPUTPOLIUTOB B IPUCYTCTBUHU TpUTOHA X-100
(0,1%). 3nauenne makcuManbHON Al aKTHBHOCTH
(AT, ) aMpupHUILHOrO COETMHEHHUS B CEPHH OTBITOB
OJTHOTO DKCIIEPUMEHTA MPEACTaBIsAeT co00W cpel-
HIOIO apU(PMETHUECKYIO BEIHYNHY 3HAYCHUI MaKCH-
ManbHOM Al aKTUBHOCTH JTAHHOTO COCIMHCHUS,
pacCYMTaHHBIX IO opMyIIe, TPUBEACHHON B [4].

Pe3yAbTaTbl M 00CyXXAeHHe

Ha pucyHke npeacrasieHsl 3aBUCIMOCTHY THIIEPTO-
Hu4eckoro nusuca spurpountos B 4,0 M NaCl or
KOHLUEHTPAMHU aJKWIAUMETHIAMMOHUN TpOMaH-
cyasoHatoB B cpene. Kak BugHo, mepeHecenue
SPUTPOLIMTOB B BEHICOKOKOHIIEHTPHUPOBAHHYIO COJIEBYIO
CpeIy CONMpPOBOXKIAETCS TEMOJIN30M KIIETOK, TOCTH-
ratorumM ypoBHs 80-90%. AMPUpHIBHBIE COeTUHE-
HUS, TIPEJICTABIICHHBIC 3-aTKMITUMETHIAMMOHII-1-
nponaHcyab(pOoHATAMH, UMEIOT YETKO BBIPAKCHHEIE
rugpodobHyIo U riapodrbHY0 YacTh. L[BuTTeproH-
HOCTb TaHHBIX aM(U(PUIHHBIX COEAMHEHNH 00y CI0B-
JIeHa TOJIOKUTENBHBIM 3apsiloM Ha YETBEPTHUYHOM
a30T€ W OTPULATENBLHBIM 3apAOM CYIb()OHOBOH
rpynnsl: R-N*(CH,),~(CH, ),-SO;".

BBenenue ykazaHHBIX IBUTTEPHOHHBIX COETUHEHUI
B THIIEPTOHUYECKYIO CPEy CHHMYKAET MOBPEkKACHHE

MPOBJIEMbI
KPMOBMONIOTUMU
2004, Ne2

The aim of the work is to study the effect of
homologues of sodium dimethylammonium propane-
sulfonate on the erythrocytes susceptibility to a
hypertonic stress.

Materials and methods

In the work were used zwitterionic micella-forming
amphiphilic compounds: 3-decylmethylammonium-1-
propanesulfonate of sodium (C10) and 3-cetyl-
dimethylammonium-1-propanesulfonate of sodium
(C16) (Calbiochem), and the reagents of the home
production of “chemically pure” and “pure for analy-
sis” grades.

Erythrocytes were obtained from men donor blood
(the II group) according to the traditional technique.
All the used media were prepared, using 0.01 M
phosphate buffer, pH 7.4.

Erythrocyte hypertonic stress was accomplished
as follows. Using Gilson‘s pipette the erythrocytes
were transferred into solution, which has 4.0 M NaCl
(hematocrit 0.4 %), at both 37°C and 0°C temperature.
Amphiphilic substance was added into lytic medium
before cells’ adding. After finishing of incubation
(5 min) the cells were sedimented by centrifuging and
haemoglobin content in supernatant at the wave length
of 543 nm was determined spectrophotometrically.
Haemoglobin release out of the cells was determined
in percentage to 100% erythrocytes haemolysis in the
presence of triton X-100 (0.1 %). The maximum AH
activity (AH,__ ) value of amphiphilic compounds in the
series of trials of one experiment is an arithmetic mean
of the maximum AH activity values of the compound,
calculated by the formula, presented in the paper [4].

Results and discussion

In Figure there are shown the dependencies of
erythrocytes hypertonic lysis in 4.0 M NaCl on the
concentration of alkyldimethylammonium propane-
sulfonates in the medium. Proceeding from this, the
transferring of erythrocytes into highly concentrated
salines is provided by cell haemolysis, achieving the
80-90% level. Amphiphilic compounds, which are
3-alkyldemethylammonium-1-propanesulfonates, have
clearly expressed hydrophobic and hydrophilic parts.
Zwitterionic state of the given amphiphilic compounds
is determined by positive charge on the quaternary
nitrogen and on negative charge of sulfonic group:
R-N*(CH,) ,~(CH,) ,-SO, ".

Adding of the mentioned above zwitterionic
compounds into the hypertonic medium decreases
erythrocyte damage (Figure). Both for C10 and C16
there is observed the particular concentration
dependence of substances effect on the erythrocytes
haemolysis level. Thus during an increase of
amphiphile concentration takes place a gradual
decrease of the cells damage level (the left branch of
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BrnusiHue ankuiiaMMOHHMN TPONAHCYIb(OHATOB HATPUS HA FMIIEPTOHHYECKHH reMoiu3 sputpouutos (4,0 M NaCl) npu

temnepatype 37 (1) m 0°C (2).

Alkyldimethylammonium propanesulfanates sodium effect on the erythrocyte hypertonic haemolysis (4.0 M NaCl) at

37 (1)and 0°C (2).

sputrpouutoB (pucyHok). Kak mns C10, tak u C16
HabmonaeTcss XxapakTepHas KOHIEHTpalMOHHAs
3aBUCUMOCTh BJIMSIHUS BELIECTBAa HAa YPOBEHB
reMoJu3a dpuTpounToB. Tak, Mo Mepe yBeITUdeHUs
KOHIEHTpaluy aMmpuduia mporucXouT MOCTENICHHOE
CHIDKEHHE YPOBHS OBPEKICHUS KIIETOK (JIeBast BETBb
KkpuBoi). [Ipu mocTmkeHnN onpeeleHHBIX KOHIICH-
Tpanuil ypoBeHb IreMoJIn3a He M3MEeHsAeTcs (Iu1aTo
KpHuBO#). 3aTeM OTMedaeTCs MOBBIIIEHNE yPOBHS
MOBPEXICHUS KIIETOK (IIpaBasi BETBb KpUBOM). Jlis
KopoTkolenoueqHoro romosaora C10 ygactok miaro
KpUBOM 3aBHCHMOCTH TMIIEPTOHHYECKOTO IEéMOIH3a
KJIETOK OT KOHLIEHTPALMK BellecTBa O6ojee MpoTsHKeH-
HBIH (IIMpe Anana3oH KOHIEHTPALU BELeCTBa), YeM
g ganHHoLenodeuHoro coequnenust C16. Ecnu
s¢ppext C10 BhIpaxkeH MPUMEPHO B OAMHAKOBOH
crerienu nipu 37°C u npu 0°C, to nposenenne Al
aktuBHOCTH C16 3aBHCHUT OT Temmeparypsl. Tak, B
npucytcrBun C16 npu temmeparype 37°C Habuiro-
JaeTcs CHHUXXEHHE YPOBHS THIEPTOHHYECKOTO
reMOJIN3a SPUTPOLIUTOB MpuMepHO Ha 50%, a pu 0°C
3TOT MoKa3atenb HesHaunTeneH (15%).

s cpaBHenus s dextuBHocTr Aericteust C10 u
C16 ncnonb3oBany MOHATUS F3PPEKTUBHON KOHLIEHT-
pauuu U MakcuManbHOU Al akTHUBHOCTH BellecTBa
(Tabnuma).

D¢ dexTuBHBIC KOHIEHTPALHUHU HCCIENYEeMBbIX
aMQpUIIaTHYECKUX COSAUHEHHI — 9TO KOHIICHTPAIUH,
TIPY KOTOPBIX THIIEPTOHNIECKUI TeMOJTI3 3PUTPOLINTOB
MHUHUMajdeH, a A" akTHBHOCTb 3THX BEIIECTB —
MakcuMaibHa. D dextuBHble KoHNeHTpanun C10 u
C16 ornuuatorcs Ha aBa mopsaka (tadnuma). [lpu
3TOM KOPOTKOIIETIOUYEYHBII TOMOJIOT, IMEIOIIHI OoIiee
NPOBJIEMbI
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curve). Under particular concentrations achievement
the level of haemolysis does not change (curve plateau).
Afterwards there was observed the increase of the
cells damage level (the right branch of curve). For
short-chain homologue C10 the dependence curve
plateau site of cells’ hyperthonic haemolysis on the
concentration of the substance is more extended (wider
range of substance concentrations), than for a long-
chain compound C16. If the C10 effect is expressed
probably in the same degree at both 37°C and 0°C,
then the manifesting of C16 AH activity depends on
the temperature. Thus in the C16 presence at
temperature 37°C there is observed the decrease of
the level of erythrocytes hypetonic haemolysis appro-
ximately by 50%, and at 0°C this index is not significant
(by 15%).

For the comparison of the effectiveness of C16
and C10 influence we have used the notions of
effective concentration and maximum AH activity of
the substance (Table).

Effective concentrations of investigated amphi-
pathic compounds are those, at which the hypertonic
haemolysis of erythrocytes is minimum, and the AH
activity of these substances is maximum. Effective
concentrations of C10 and C16 differ by of two orders
(Table). Under these conditions, short-chain homologue
of higher concentration manifests higher AH activity,
comparing with the long-chain compound. It is observed
both at 37 and 0°C. Comparing to C16, C10 is seen to
be able to protect to a considerable extend the cells
from hypertonic damage at 0°C as well. Thus the
difference in the length of hydrophobic alkyl chain of
sodium alkyldimethylammonium propanesulfonate
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BBICOKYIO0 3D (PEKTUBHYIO KOHIICH-
TpaIuio, MPOABIAET U O0jee BhICO-
Kyto AI' akTUBHOCTb 110 CPaBHEHHIO
C IJIMHHOLICTIOYEYHBIM COETUHEHHEM.
Oto Habmromaercs Kak npu 37, Tak U

3navenus 3 PeKTUBHBIX KOHIEHTpauui u Al"
COG/IMHEHNIT B yCIIOBHAX THIICPTOHHYECKOTO CTPECCa SPUTPOLUTOB HPH

Values of effective concentrations and AH
compounds in conditions of erythrocytes lepertomc stress both at

. AMOUOHUITBHBIX

temreparype 0 u 37°C
activity of amphiphilic

temperature 0 and 37°C

npu 0°C. Bugno, uro C10 B oTnuune
ot C16 croco0eH 3HaYUTENBHO MPO-
TEKTHUPOBATh KJIETKH OT THIEpP-
TOHHUYECKOTO MOBPEKIACHUS U MPU
temmeparype 0°C. Takum oOpazom,
pasnuuue B JIHHE TUAPOPOOHOH

BemectBo
Substance

AlI'maxkc,%
AHmax,%

O dekTrBHAS KOHIIEHTparus,MKM
Effective concentration, pM

0°C 37°C 0°C 37°C

AJKWJIBHOM €N TOMOJIOTOB aJIKUJI-
JUMETHUIAMMOHHM MPONAaHCYIb()O- cl1o
HaTa HaTpu4 SIBJISIETCS CYIIECTBEHHBIM

500 778 63 = 6

MOMEHTOM B MNPOSIBICHUU FTUMU
coennHenusmu Al meWicTBUS Ha C16
KJICTKH B YCIIOBUSX TUTIEPTOHUYECKOTO

65 = 4

cTpecca.

AMOupUIBHBIE COSTUHEHHS, BCTPAUBASICh B
SPUTPOLUTAPHYIO MEMOPaHy, IPUBOIAT K UBMEHEHHUIO
dhopmel kiteTkH [3,6]. BctpanBanue u pacpenencHme
amMpuUIBHBIX MOJIEKYJ B 3pUTPOLUTAPHOI MeMOpaHe
00ycnoBneHo ux AupuILHBIME cBoiicTBaMu. Orpene-
JIEHHOE COOTHOIIIEHHE THAPOPOOHOCTH B THAPO(DHITH-
HOCTH B IIPEAEIaX MOJIEKYJIbI II03BOJISIET €1 POHUKATh
B MeMOpaHy M 3aHHUMaTh YHEPreTHYECKH BBITOAHOE
NoJoKeHHe. XapakTep TpaHcHopMaliy SPUTPOLIUTOB
noJ aeiictBueM ampupUIBHBIX COSAMHEHUH CBUIE-
TEIbCTBYET O JIOKAJIU3ALHUUA UX MOJIEKYJ B DPUTPO-
uurapHoit memOpane [10]. Tor ¢akt, uTo UBHUTTE-
PHOHHBIE COEANHEHNS BBI3BIBAIOT U3MEHEHUE (POPMBI
KJIETOK IO THITY JUCKOIUT — 3XUHOIHT [3,6], yKa3bIBaer,
YTO MOJIEKYJIBl JaHHBIX COEIWHEHUW pacripe-
NEeNAI0TCS BO BHENIHEM CJIO€ IPUTPOIUTAPHOU
MeMOpaHbI, BRI3BIBAS, COTIIACHO “‘THIIOTE3€ COMPS-
YKEHHOTO OMCII0s”, MPENMYIIIECTBEHHOE PACIIIUPEHUE
BHEUTHETO MOHOCIIOS TI0 OTHOIICHUIO K BHYTPEHHEMY
[10].

HUcxons u3 Toro, 4to ko3 hurmeHT pacnpeneaeHust
roMoJIoroB aM(pUQPHUILHBIX COCIUHEHUI B CHCTEME
Oydep/aunun npsAMo NPONOPLUOHANIECH CTEIEHH
ruapooOHOCTH NX MOJIEKY [2,9], TOrMYHO HoJarars,
YTO MEHbLINE 3HaYeHHUS P PEKTUBHBIX KOHLICHTPALIUHA
JUTMHHOIIeTIoueyHoro anajgora C16 mo cpaBHEHHIO C
kopoTkonenoyedHsiM C10 mpu runeproHnYecKoM
cTpecce 3pUTporuTOB (Tabiauia) o0ycIOBICHBI
paznHIUsAMU KO3 PHIMEHTOB paCIIpeIeNICHHS MOJICKYJT
JIAHHBIX COEMHEHNUN MEX Y BHEKJIIETOUHOM CpesIoi u
apuTporuTapHoi MemOpanoii. Ilpu muccmemoBannu
3 PeKTUBHOCTH pa3sHOOOpa3HbIX aMpUPUIBLHBIX
COCAMHEHHH B yCIOBUAX TUIIOTOHUYECKOTO MOBPEXK-
nenus spurpountoB Hagerstrand H. ¢ coaBropamu
[6] oTrmeuanu, yuTo Al akTUBHOCTb CBsI3aHa CO
CBOICTBOM aM(pUDUIHHBIX MOJIEKYII IEPTYPOUPOBATH
CTPYKTYPY SpHUTPOUHUTApHON MeMOpaHBI. DTO
CBOMCTBO MPOSBIAETCS B UX CIOCOOHOCTH YBEIHU-
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homologues is the essential moment in the mani-
festation by these compounds of AH effect on cells
under hypertonic stress.

Amphiphile compounds, being built-in into
erythrocyte membrane, result in the change in a cell
shape [3,6]. The building-in and distribution of
amphiphilic molecules in erythrocyte membrane is
determined by their diphile properties. A certain ratio
of hydrophobic and hydrophilic nature within molecule
permits the penetration into membrane and taking the
energetically advantageous position. The character of
transformation of erythrocytes under the effect of
amphiphilic compounds testifies to the localization of
their molecules into an erythrocyte membrane [10].
The fact that zwitterionic compounds provoke the
changes in a shape of cells according to the discocyte—
echinocyte type [3,6], testifies to the fact that
molecules of the mentioned above compounds are
distributed in outer layer of erythrocyte membrane,
provoking according to the “conjugated bilayer
hypothesis”, primary expansion of outer monolayer in
respect of inner one [10].

Proceeding from the fact that the distribution
coefficient of amphiphilic compound homologues in the
buffer/lipid system is in a proportion to the level of their
molecule hydrophobicity [2,9], it is logical to suppose,
that the lower values of effective concentrations of
the C16 long-chain analogue in comparison with the
C10 short-chain one under hypertonic stress of
erythrocytes (Table) are determined by the differences
in the distribution coefficients for molecules of these
compounds between extracellular medium and
erythrocyte membrane. When investigating various
amphiphilic compounds efficiency under hypotonic
damage of erythrocytes, Hagerstand H. with co-
authors [6] noted that AH activity was related to the
properties of amphiphilic molecules to perturbate the
structure of erythrocyte membrane. This property is
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YHBaTh CKOPOCTH TPAHCOHMCIOWHOTO Tepepac-
MIpeIeIeHNsT MEMOPaHHBIX JIUIKIOB [§], IPHBOIUTH K
oOpaszoBaHui0 MUKpoBe3ukyn [7]. Ilo-Buaumomy,
BBISIBJICHHASI JOCTAaTOYHO BBICOKAas aHTUTEMO-
JUTHYECKAsl aKTUBHOCTh KOPOTKOIEMOYEYHOTO
LBUTTEPHOHA MPU Pa3HON TEMIIEpaType CBHACTENb-
CTBYET O CIIOCOOHOCTH €ro MOJEKYyJ HapyliaTb
CTPYKTYPY SPUTPOLMTAPHON MeMOpaHbI, COCTOSTHHE
KOTOpOW OTpesiessieTcs TEMIIepaTypoil SKCTIEpIMEHTA
(37 win 0°C). Monekysbi C10 npuMepHO B OIMHAKOBOM
Mepe U3MEHSIOT CTPYKTYpY MeMOpaHBbI Ipu (PHU3H0I0-
rudeckoir Temmneparype u npu 0°C. Ecnu nns
TOMOJIOTOB TJIFOKOTIUPAHO3U/Ia C JJIMHOW alKUJIbHOMN
uenu 6, 8 u 10 yrieponHbIX aTOMOB HaOIIOAANIOCH
nosbiieHne AT akTUBHOCTH aMpUPHUIOB IO Mepe
yBeIUYEHHs TUAPO(GOOHOCTH MOJIEKY Kak ripu 0, Tak
unpu 37°C [5], TO Ass UCCTe Iy eMbIX IIBUTTEPUOHHBIX
COEIMHEHMH BBISBJICHA HHASI 3aKOHOMEPHOCTh. MOXXHO
NPEaNoNOKUTh, YTO OCOOEHHOCTU CTPYKTYPHI
SPUTPOLMTAPHON MEMOPaHBI IPH HU3KOW TEMIIEparype
HaKJagBIBAIOT CTEPUUYECKHE OTpPaHUYEHUS Ha
BcTpauBanue Moiekyn Cl6, uMemuM JIUHHYIO
ANKWIBHYIO IIeTlb, B Pe3yJIbTare 4ero HaOIromaeTcs
CYIIECTBEHHOE CHIDKEHHE ypoBHS Al” aKTHBHOCTH IIpH
0°C.

BbiBOADI

[Tony4yeHHble pe3ynbTaThl CBUAECTENBCTBYIOT O
TOM, 4TO (PU3MKO-XMMHUYECKHE CBOMCTBA HCCIEIye-
MOTO LUBUTTEPUOHHOTO COEIMHEHUS C TIIMHOU
rugpodoOHOI yacTu Monekynbl 10 yriepogHbIx
aTOMOB IMO3BOJSAIOT MPOSIBIATH €My BBICOKYI0 AT
AKTUBHOCTH B YCJIOBHUSIX TUIIEPTOHMYECKOTO cTpecca
SPUTPOIMTOB Kak mpu temneparype 37, tak u 0°C.
Yeenmnuenne ruipodobHoi yacTu 10 16 yriuepomHbIx
aTOMOB TIPY HEM3MEHHOMW MOJSPHOI 00JIacTH Mouie-
Kynsl C16 mpuBOIUT K CHIDKEHHIO ((EKTHBHOCTH
Beniectsa rmpu 37°C ¥ IPaKTUYECKU OTCYTCTBHIO €T0
AT axtuBHoctu npu 0°C. Takum oOpa3om, CyiecT-
BYET ONTHMAaJbHOE COOTHOLICHUE TUAPOPUILHON 1
ruapodoOHON yacTeil MOJEKyJIbl UBUTTEPUOHHOTO
aMmpuduapHOTO BeElmecTBa, HEOOXOqUMOE IS
NpOSIBIICHUS 3HAUUTENbHOU Al aKTUBHOCTH mpuU
pasHBIX TeMIepaTypax.
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manifested in their ability to increase the rate of
transbilayer re-distribution of membrane lipids [8], and
to lead to the microvesicle formation [7]. Maybe the
revealed quite a high AH activity of short-chain
zwitterione at various temperatures testifies to the
capability of its molecules to excite the structure of
erythrocyte membrane, the state of which is determined
by the experimental temperature (37 and 0°C). C10
molecules may likely excite a membrane at the same
extent both under physiological temperature and at
0°C. If for the homologues of glucopyranoside with
the alkyl chain length of 6, 8 and 10 carbon atoms
there was observed a decrease of AH activity of
amphiphiles with an increase of hydrophobicity of
molecules both at 0 and 37°C [5], then for the
investigated zwitterionic compounds another regularity
was found. It may be supposed, that the peculiarities
of the erythrocyte membrane structure at low
temperature cause steric limitations for the building-in
of C16 molecules, having a long alkyl chain, that results
in a significant decrease of the AH activity level at 0°C.

Conclusions

Obtained results testify to the fact that physical and
chemical characteristics of the investigated zwitterionic
compound with the length of molecule hydrophobic part
10 carbon atoms allow to manifest a high AH activity
under erythrocytes’ hypertonic stress both at 37 and
0°C. The increase of hydrophobic part up to 16 carbon
atoms with unchanged polar region of C16 molecule
results in a decrease of the substance efficiency at
37°C and practical absence of its AH activity at 0°C.
Thus there is an optimal ratio of molecule hydrophobic
and hydrophilic parts of zwitterionic amphiphilic
substance, which is necessary for the manifestation
of considerable AH activity at different temperatures.
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