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Barbiturates and Lidocaine Effect on Erythrocyte Resistance
to Hypertonic Hemolysis

W3ydanu nMHAMHKY TeMOJIN3a SPUTPOLUTOB IIPH UX ITEpEeHOCE B runepToHndeckuii pacteop (4,0 monbs/a NaCl), B koTopsiii ObUTH
BHECEHBI OapOuTai, peHobapOuTan, muaokanH npu temreparypax 37 u 0°C. YcraHoBIeHO, YTO 6apOUTYPAThI M THIOKAHH YBEINIUBAIOT
COXPAaHHOCTH KIICTOK B yCIOBUsAX runepToHuu npu 37 u 0°C. 3amurHeiii 3¢ dekt 6oiee CHIBHO BEIpaxkeH y GperodapoOurana. [Ipu
peIBapUTEILHON AeTHAPATALNH KIETOK COXPAHHOCTh PHUTPOLIMTOB HOBBIIIACTCS MTOCIE ACTHAPATALIMH B YMEPEHHO MHIIEPTOHHYECKUX
cpenax. B aToum cirydae 6apOUTypaThl M IMAOKAUH TAKKE MOBBIIAIOT COXPAHHOCTB KIICTOK.

Knrouegvie crosa:runiepTOHUYECKUN FEeMOJIH3, SPUTPOLUTHI, AerHapaTalus, 6apourain, hpeHodapOuTa, TMI0KaUH.

Bupuanu nuHaMiKy TeMOIi3y epUTPOLMTIB IpH iX IepeHEeCeHHi B TinepToHiyHUi po3uunH (4,0 mons/1 NaCl), no sikoro Gyio
BHEceHo OapOiTtai, peHobapOita, imokain npu temneparypax 37 u 0°C. BeranoBieHo, mo 6ap0iTypaTH i migokaid 301IbIIYIOTh
LUTICHICTH KIITUH 32 yMoB rineptoHii npu 37 i 0°C. 3axucHuii edexT 6inpin Bupaxenunit y gpenodapbitany. [Ipu nonepenniit
JeTinparanii KIITHH MUTICHICTh €PUTPOIUTIB MiABUILYEThCA ITICIIS IETiApaTamnii B IOMipHO TIEPTOHIYHUX CEpeaOBHIIAX. Y HbOMY
BHUINAAKY 0apOiTypaTH i J1iToKaiH TaKoX MiJBHINYIOTh HUIICHICT KIITHH.

Knrouoei cnosa: rinepTOHIYHUN TEMOII3, EpPUTPOLMTH, ACTinpaTalis, OapoiTan, peHobapOiTam, migoKaiH.

Dynamics of erythrocyte hemolysis under transferring them into hypertonic solution (4.0 mol/l NaCl) with introduced barbital,
phenobarbital and lidocaine at 37 and 0°C has been studied. Barbiturates and lidocaine were established to increase cell integrity under
hypertony at 37 and 0°C. Protective effect is more manifested in phenobarbital. Under preliminary cell dehydration the erythrocyte
integrity augments after dehydration in moderately hypertonic media. In that case barbiturates and lidocaine increase cell integrity as well.

Key-words: hypertonic hemolysis, erythrocytes, dehydration, barbital, phenobarbital, lidocaine.

V3MeHeHne TOHUYHOCTHU CPelbl, a TakkKe o0beMa
1 (HOpPMBI KIETOK OKa3bIBAET 3HAYUTEIHHOE BIUSHHUE
Ha cocTosiHMe MeMOpaHbl U nurockenera [1]. [lpu
3TOM PEaKIUsl KJIETOK MOXET OBITh ABYX THIIOB:
COTTIACOBAHHOE M3MEHEHHE CTPYKTYPHO-(QyHKIIHO-
HaJIbHBIX XapaKTEPUCTHUK LIUTOCKETEeTa U MEeMOpaHBbI,
MIPUBOAILEE K aAANTAL[MH KJIETOK K yCIIOBHAM CPEJIBL,
Y HECOINIACOBAaHHBIE B IIPOCTPAHCTBE U BPEMEHH H3-
MEHEHHSI XapaKTePUCTHUK KIETOYHBIX CTPYKTYP, KOTO-
pBI€ IPUBOIAT K THOENH KIeToK [16].

Cpenu pa3nTUYHBIX BAPUAHTOB JIN3KCA KIETOK ITPH
W3MEHEHNH OCMOTHYECKHX YCJIOBHHA CPEIbl B KPHO-
OHMOJIOTHYECKOM IITIaHE MPEICTABIIIET HHTEPEC TUTIEP-
TOHMYECKHN T€MOJIU3 SPUTPOLUTOB (THIIEPTOHNYECKUIA
mok). CornacHo AaHHBIM [4] mO00HOE BO3/ICHCTBHE
Ha KJIETKH MOKHO paccMaTpUBaTh Kak MOJEIHPYIO-
1€ IPOLIECCHI, BBI3BIBAIOINE TTOBPEXKIEHUE KIETOK
IPY MX 3aMOPAKUBAHHUH, KOT1A OTHUM H3 €ro (JaKTOpOB
BBICTYIIAET Aeruparanus kiaetok. [Ipu remneparype
BoIte 0°C yCTOWIUBOCT SPUTPOIIUTOB K MIEPEHOCY B
TUIEPTOHUYECKYIO CPEIY 3aBUCUT OT WX HCXOTHOTO
COCTOSIHUSI, TTApaMeTPOB THIEPTOHUUECKOW CPEabl
(ocmomsipHOCTH, TeMiiepaTypsl, pH) u aMmiIuTyab!
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Change in medium tonicity, as well as cell volume
and shape significantly affects membrane and
cytoskeletal state [11]. At the same time cell response
can be of two types: co-ordinated change in structural
and functional characteristics of cytoskeleton and
membrane, resulting in cell adaptation to medium
conditions, and those in cell structure characteristics,
uncoordinated in space and time, resulted in cell death
[16].

Erythrocyte hypertonic hemolysis (hypertonic
shock) is of interest in cryobiological aspect among
different variants of cell lysis under changing medium
osmotic conditions. According to the data [4] the
similar effect on cells may be considered as modelling
processes, caused cells damage under their freezing,
when cell dehydration acts as one of its factors. At
temperature higher than 0°C the erythrocyte resistance
to transfer into hypertonic medium depends on their
initial state, hypertonic medium parameters (osmolarity,
temperature, pH) and amplitude of change of medium
osmolarity when transferring into new osmotic
conditions. The level of hypertonic hemolysis may
significantly vary under erythrocyte treatment with
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M3MEHEHHS] OCMOJIIPHOCTH CPenbl MpH Mepexoie B
HOBBIE OCMOTHYECKHE YCIOBHA. YPOBEHB THIIEPTOHH-
YECKOI'0 TEMOJIN3a MOYKET 3HAYUTEIBHO U3MEHATHCA
pu 06paboTKe IPUTPOLIUTOB XUMHUUECKIMH BELIECT-
BaMH, CIOCOOHBIMM MOAM(QHUIUPOBATH COCTOSIHHE
MeMOpaHbl ¥ IIUTOCKEJIETa, CPEAN KOTOPBIX BaXKHYIO
POIb UrparoT aMpuPUILHBIE COSTUHEHHS, K KOTOPBIM
OTHOCSITCSl TAK)KE€ aHECTETUKH. JleficTBHE aHEeCTEeTH-
KOB Ha Pa3BUTHE THIMEPTOHHUYECKOTO TeMOJIH3a
SPUTPOLIUTOB U3yUEHO HEJTOCTATOYHO.

Lenp naHHO# pabOTHI — M3ydeHUe BIUSIHUSA Oapou-
TypaTOB U TUAOKaWHA HA yPOBEHH F'€MOJIHM3a SPUTPO-
LIUTOB IIPH UX MEPEHOCE B TUTIEPTOHMUYECKYIO CPERY
(4,0 moaw/n NaCl) mpu 37 u 0°C u3 pacTBOpOB €
(pU3NOIOTHYECKON TOHUYHOCTBIO, a TAKXKE U3 PaCTBO-
poB ¢ KoHUeHTpauued B untepsaie 0,15-1,20 Mons/n
NaClL

Matepuarbl n meToAbI

OpUTPOLUTHI NMOJIyYaJId U3 MYKCKOW KOHCEpBH-
poBaHHOH AOHOPCKOH KpoBH I rpynmer. Dputpomaccy
TPWXKIBI OTMBIBAJIN IEHTpU(yrupoBanueM mpu 1500 g
3 muH B 10-kpatHOM 00beMe (HHU3UOIOTHIECKOTO
pactBopa (pH 7,4). Kiterku XpaHwuiv B BUAE INIOTHOTO
0CaJIKa U UCII0JIb30BAJIM B TEYCHHE 2-X YACOB.

Ilepen runepTOHUYECKUM BO3JIEUCTBUEM KIIETKU
paszBoxuu B cootHomenuu 1:1 pacrsopom NaCl (0,15-
1,1 monb/1m) b0 pactBopom caxapossl (0,3-1,1 Momns/m).
[pensiakyOanuro npoBoauny 10 MUH pu 3aJaHHOM
temneparype (0 unu 37°C).

Jl1 rTUIIepTOHNYECKOTO BO3ICHCTBHS 3PUTPOLIUTHI
nepenocunu B cpeay 4,0 monn/a NaCl (1 mn) B
cooTHomenuu 1:10 mpu TemmepaTtype npeiblH-
kyOamnuu. Maky6amuro nposoaunu 10 mun. [Ipensa-
PHUTENHHO B TUIIEPTOHHYECKYIO CPEy BHOCHIIN (DeHO-
OapOurai, 0apOUTan U JIUIO0KAWH B KOHIICHTPALMIX
0,125-12,5 mmo:n/n. Jlanee meiblie KISTKH OCaK IaIH
nentpudyrupopanueM rpu 1500 g B TeueHue 3-x Mu-
HyT. KomndecTBo remorio6rHa B cynepHaTaHTe OIpe-
JEsUIA CIEKTPO(OTOMETPHUECKH Ha CHEKTpodoTo-
MeTpe CD-4A ¢ npoTOYHON KIOBETON ITPH AJIMHE BOJI-
HbI 543 HM. BBIX0I reMOrI00MHA U3 KJIETOK PACCUUTHI-
BaJM B NPOLEHTAaX MO OTHOLICHUIO K T'€MOJIHU3Y
spuTpounToB (ero npuHumainu 3a 100%) nocie nepe-
HOCa IPEABIHKYOMPOBaHHBIX 3PUTPOLIUTOB B AUCTHII-
JIUPOBAHHYIO BOLY.

JlaHHBIE CTAaTUCTUYECCKH 00pabaThIBaIX METOIOM
Creionenra-Qurepa.

Pe3yAbTaTbl M 00CYyXXAeHHe

YpoBeHb NH3UCa SPUTPOLUTOB IIPH TUIIEPTOHU-
YECKOM IIIOKE U3MEHSETCS B 3aBUCUMOCTH OT UX HC-
XOJIHOTO COCTOSIHUSI, TApaMeTPOB CPebl HHKYOAIHH,
a Tak)Ke MPHU BKIIFOYCHUH B MEMOpPaHy SPUTPOIMTOB
XHUMUYECKUX BEUIECTB, MOAUMDHUIMPYIOLINX COCTOSHHE
MeMOpaHbI U mUTOCKeneTa [3].
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chemical substances, capable to modify membrane and
cytoskeletal state, among which the amphiphil
compounds and referred to them anaesthetics are of
importance. Anaesthetics effect on developing
erythrocyte hypertonic hemolysis has been poorly
studied.

This research was targeted to study barbiturates
and lidocaine effect on erythrocyte hemolysis level
when transferring them into hypertonic medium (4.0
mol/l NaCl) at 37 and 0°C out of the solutions with
physiological tonicity, as well as from those with
concentration within 0.15-1.20 mol/l NaCl range.

Material and methods

Erythrocytes were procured from preserved male
donor blood of II group. Erythromass was thrice
washed out by centrifugation at 1500 g for 3 min with
3-fold volume of physiological solution (pH 7.4). Cells
were stored as a dense sediment and used within 2 hours.

Prior to hypertonic effect the cells were diluted in
1:1 ratio with NaCl solution (0.15-1.1 mol/l) or with
sucrose one (0.3-1.1 mol/l). Preliminary incubation was
performed within 10 min at a fixed temperature (0 or
37°C).

For hypertonic effect erythrocytes were transferred
into 4.0 mol/l NaCl (1ml) medium in 1:1 ratio under
preliminary incubation temperature. Incubation was
done within 10 min. Phenobarbital, barbital and
lidocaine in 0.125-12.5 mmol/l concentrations were
preliminarily introduced into hypertonic medium. Then
the integral cells were precipitated with centrifugation
at 1500 g for 3 min. Hemoglobin amount in a
supernatant was spectrophotometrically determined
using CP-4A flow-cell spectrophotometer at 543 nm
wavelength. Hemoglobin release out of cells was
calculated in percentage in respect of erythrocyte
hemolysis (as suned as 100%) after transferring
preliminarily incubated erythrocytes into distilled water.

Data were statistically processed with Student-
Fisher method.

Results and discussion

Level of erythrocytes lysis under hypertonic shock
changes depending on their initial level, parameters of
incubation medium, as well as under inclusion of
chemical substances, modifying membrane and
cytoskeletal state into erythrocyte membranes [3].

Data on dependency of erythrocytes hemolysis level
under their transfer into 4.0 from 0.15mol/l NaCl at 0
and 37°C, on phenobarbital, barbital and lidocaine
concentration are given in Fig. 1. Including anaesthetics
into hypertonic medium reduces cell hemolysis extent
with increasing their concentration. At the same time
temperature significantly affects the anaesthetics
antihemolytic activity. Under the same concentration
the anaesthetics reduce hemolysis level more efficiently
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Puc. 1. YpoBeHb r'HIIEPTOHUYECKOTO TEMOJTH3a IpUTPOLUTOB IpH ieperoce u3 0,15 B 4,0 Mo/ NaCl mpu Temmeparype 37
(a) m 0°C (0) mpu pa3nu4HbIX KOHIIEHTpausaX GpenodapouTana (1); 6apburana (2); muaoxauna (3) B cpene 4,0 monn/n NaCl.

Fig. 1. Level of erythrocyte hypertonic hemolysis during removal of 0.15 into 4.0 mol/l NaCl at 37 (a) and 0°C (b) under

different concentrations of phenobarbital (1); barbital (2); lidocaine (3) in 4.0 mol/l NaCl medium.

Ha puc. 1 mpeacraBieHs! JaHHBIE O 3aBUCUMOCTH
YPOBHS reMOJIN3a )PUTPOLIMTOB MpH UX nepeHoce B 4,0
u3 0,15 moe/11 NaCl ipu 0 u 37°C oT KOHIIEHTpaLUuu
(enobapOurana, 6apburtana u IumokanHa. Bxiio-
YeHHE B THIEPTOHUUYECKYIO Cpely aHeCTETHUKOB
YMEHbIIAET CTENEeHb IeMOJin3a KIETOK MO Mepe
YBEJINYEHUS UX KOHLEHTpauuH. [Ipu 3ToM BelpaskeHHOE
BIIMSIHE HAa aHTUT€MOJIMTHYECKOE IeHCTBHE aHecTe-
TUKOB OKa3bIBaeT Temmeparypa. [Ipu oguHakoBBIX
KOHLEHTpaluAX aHeCTeTUKH Ooiee 3p(HEeKTUBHO
CHIDKAIOT ypoBeHb remoiusa npu 37°C (puc. 1, a) u
menee npu 0°C (puc. 1, 6). Kak npu 37, tak u 0°C
HauOoIbIIee HHrMOUpYIOIee JIeHiCTBHE Ha pa3BUTHE
TUIIEPTOHUYECKOTO TeMOJIH3a OKa3biBaeT GeHobdap-
owurain (puc. 1, kpuBas 1) u HauMeHblIee — GapOUTaI
(puc. 1, xpusas 2).

Habnronaembie pa3nuuus IeiiCTBUST aHECTETHKOB
Ha TUTMEPTOHHYECKUI TeMOJIN3 MOXHO OOBSCHHUTH C
YUYETOM TaKuX apaMeTPoB, Kak Kod(duimeHT pacrmpe-
JeJeHUs BellecTBa B MeMOpaHe, MOJEKYIsIPHBI
00beM BeliecTBa 1 00beM, 3aHUMAEMBbIii BELIECTBOM
IIPY €ro MaKCUMaJIbHOM BKIIIOUEHHH B MeMOpany. Co-
racHo [15] Hanbosee BHICOKUE 3HAYEHUS YKA3aHHBIX
napameTpoB XapakTepHbI 11 peHoOapOuTana, bonee
HU3KHE — JUIs OapOuTana. 3To o3Hadaet, 4To (eHo-
OapOuTan mpu ero BKJIIOYCHHH B MeMOpaHy 3Ha4YH-
TEJILHO YBEIMYUBACT JIATEPAIbHOC JAaBIICHHE B HEH,
CHHIKAET BEPOSTHOCTH (DOPMHUPOBAHUSI TEMOJIUTHYEC-
Koii mopsl [9]. bonee BrICOKMIA ypOBEHB reMoI3a Ipu
0°C MOXHO OOBICHUTH MPEUMYIIECTBEHHBIM BKJIIO-
YEHHEM aHECTETUKOB B Y4aCTKU MEMOPAHBI B XKHIKO-
KPHCTAIZIMYECKOM COCTOSIHHH, a HE B COCTOSIHUH Tedisl,
YTO CIOCOOHO YBEJIMYUTh MX JIOKAIbHYIO KOHIICHT-
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at 37°C (Fig. 1, a) and less at 0°C (Fig. 1, b). Both at
37 and 0°C the highest inhibiting effect on hypertonic
hemolysis development is caused by phenobarbital
(Fig. 1, curve 1) and the lowest one is done by barbital
(Fig.1, curve 2).

The observed differences of anaesthetics effect
on hypertonic hemolysis can be explained taking into
account such parameters as the distribution coefficient
of substances in membrane, molecular volume of
substance and that, taken by substance at its maximum
inclusion into membrane. According to the paper [15]
the highest values of mentioned parameters are typical
for phenobarbital and with lower ones for barbital. This
means that phenobarbital being included into membrane
significantly augments a lateral pressure in it and
reduces probability for hemolytic pore formation [9].
Higher hemolysis level at 0°C may be explained by a
preferential inclusion of anaesthetics into membrane
sites in a liquid-crystal state, but not in gel, that can
augment their local concentration in these sites up to
hemolytic level [9].

The forces, increasing pore sizes up to the value,
enabling a hemoglobin release are predominated under
its formation at 37°C with simultaneous contribution
of high lipid fluidity to pore closing at the same
temperature [9]. For forming the pore, comparable with
hemoglobin molecule at 0°C a high energy is required,
but an even formed pore is more stable. These
differences determine uneven character of effect
barbiturates and lidocaine on erythrocyte hypertonic
shock level at 37 and 0°C.

Erythrocyte dehydration in the media with 0.4-0.5 mol/l
NaCl concentration contributes to cell integrity increase
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PAaIHIO B 3TUX YYaCTKaX J0 T€MOIUTHIECKOTO YPOBHSA
[9].

[Tpu Temnepartype 37°C B npouecce GpopMupoBa-
HUS TIOPBI IPe00IafaroT CUIIbl, YBEINYUBAIOLINE €€
pa3Mepsl 10 BETUYHHBI, TO3BOJISIOIIEH BBIXOJ TeMO-
100MHA, ¥ OAHOBPEMEHHO MIPHU 3TOH Ke TeMIepaTrype
BBICOKas TEKY4€eCTb JIMITUIOB CIIOCOOCTBYET 3aMbIKa-
uuto nopsl [9]. [pu 0°C s popMupoBaHus HOPHI,
COpa3MEpPUMON C MOJIEKYJION reMoriioonHa, TpedyeT-
cs1 OorbIIIast SHEPTHUs, OHAKO YK€ C(HOPMUPOBAHHAS
mopa Oosiee cTaOMIbHA. DTH Pa3IUUUs ONPEACIAIOT
HEOJMHAKOBHII XapakTep BIUSHUSA 0apOUTYypaTroB u
JUI0OKanHa Ha YPOBEHb THITEPTOHIMYECKOTO IIIOKa SPUT-
portutos mipu 37 1 0°C.

Heruaparanusi 3pUTPOLUTOB B CpelaX ¢ KOHIICH-
tparueit 0,4-0,5 mons/n NaCl cmocobcTByeT HoBbILIe-
HUIO COXPAaHHOCTH KJETOK MPH UX MOCIEAYIOLIeM
nepeHoce B 4,0 mone/1 NaCl [5, 6]. Ha puc. 2 npen-
CTaBJICHBI JaHHBIE 00 YPOBHE reMOJIN3a SPUTPOLIUTOB
npu nepenoce kietok B 4,0 mons/a NaCl nocie
neruapatain B pacteopax NaCl (0,15-1,2 moinw/n) u
caxapo3sl (0,3-1,1 monb/in) npu Temneparype 37°C.
BunHo, 4TO YypOBEHb TMIIEPTOHHYECKOTO T€MOJIH3a
SPUTPOLIUTOB 3aBHCUT OT COCTaBa U OCMOJISIPHOCTH
HCXOAHOMU cpeabl, B KOTOPO IPOUCXOANIIA JErUApa-
Tanus Ki1eTok. [ [pu mHKyOGamu SpuTpoIUTOB B CPEIE,
cozpepxareii NaCl, MUHUMabHBII reMOJIN3 PH 1epe-
Hoce ki1eTok B 4,0 monbe/n NaCl orMeuaercs mocie
npeaBaputenbHoi neruppartanuu B 0,4-0,5 monb/n
NaCl (puc. 2, a). [Ipu yBennueHu# WM yMEHbIICHUH
koHuentpauuu NaCl B cpenie npenbIHKyOauy pacTeT
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during following transfer into 4.0 mol/l NaCl [5, 6].
Data on erythrocyte hemolysis level under cell
transfer into 4.0 mol/l NaCl after dehydration in NaCl
(0.15-1.2 mol/l) and sucrose (0.3-1.1 mol/l) solutions
at 37°C are summarised in Fig.2. Level of erythrocyte
hypertonic hemolysis is seen to be dependent on
composition and osmolarity of initial medium, where
cell dehydration occurred. Under erythrocyte incu-
bation in NaCl-containing medium the minimum
hemolysis during cell transfer into 4.0 mol/l NaCl is
noted after preliminary dehydration in 0.4-0.5 mol/l
NacCl (Fig. 2, a). With NaCl concentration increase or
reduction in preliminary incubation medium the
hemolysis level augments as well (Fig. 2, a, curve 1).
Barbiturates and lidocaine reduce hypertonic hemolysis
level after erythrocyte dehydration in NaCl solutions
in all used concentration series. At the same time it
should be firstly noted that the dependency curves of
hypertonic hemolysis level on NaCl initial concentration
(Fig. 2,a curves 2-4) are similar, that testifies to a
leading role of efficient distribution of substances into
membrane in the mechanism of anaesthetics protective
effect, but slight one in chemical properties of
substances themselves, that may be manifested in
differences between dependency curves of hemolysis
level on tonicity of preliminary incubation medium.
Secondly, anaesthetics action is more manifested within
the range of moderate (0.15-0.45 mol/l NaCl) and less
within higher hypertony (0.45-1.2 mol/l NaCl) (Fig.
2, a). This means that the anaesthetics protect more
efficiently the erythrocytes, not achieving minimum
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Puc. 2. YpoBeHb THIICPTOHIYECKOTO reMoiu3a mpu nepeHoce B 4,0 Mo/ NaCl spuTpoIuToB, IpeABIHKYOHPOBaHHBIX B
pactBopax NaCl (a) u caxapossl (6) (temneparypa 37°C), nmpu 3QPeKTUBHON KOHIIEHTPAIIMX BEIIECTBA 5 MMOJIB/I: 1 —
KOHTpOJIB; 2 — (heHOOAapOUTAT; 3 — OapOuTan; 4 — MUIOKanH.

Fig. 2. Hypertonic hemolysis level of erythrocytes, preliminarily incubated in NaCl (a) and sucrose (b) solutions (at 37°C),
when transferring into 4.0 mol/l NaCl, under 5 mmol/l substance efficient concentration: 1 — control; 2 — phenobarbital;
3 —barbital; 4 —lidocaine.
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ypoBeHb remoin3a (puc. 2, a, kpusas 1). bapOutypats
U JHUJIOKaWH CHUXXAIOT YPOBEHb THIIEPTOHUYECKOTO
reMoJIn3a Mocje AeruaApaTaluy SPUTPOLIUTOB B pacT-
Bopax NaCl Bo BceM MCHONIB3yeMOM PALy KOHIICHT-
pauwuii. [Ipu 3TOM CrieyeT OTMETHTB, BO-TIEPBBIX, KPH-
BbIC 3aBUCHMOCTH YPOBHS THIIEPTOHUYECKOTO reMO-
n3a oT ucxonHo# koHueHTpauuu NaCl (puc. 2, a, kpu-
BbIE 2-4) HOCST CXOHBIN XapaKTep, YTO CBUIETEIbCT-
ByeT O BeAyIleld POl B MEXaHWU3ME 3alUTHOTO
JIeHCTBUS aHECTETHKOB (D (HEKTUBHOCTH pactpeerie-
HUS BEIIECTB B MEMOpaHy W B MEHbIIIEH Mepe XHUMH-
YECKHX CBOWCTB CAMHUX BEILIECTB, YTO CIIOCOOHO IPO-
SIBUTBCS B PA3JINYHUAX KPUBBIX 3aBUCHMOCTH YPOBHS
reMoJIn3a OT TOHHIHOCTH Cpelibl IpebIHKYyOarun. Bo-
BTOPBIX, IeHICTBHE aHECTETUKOB OOJIBILIE POSBISACTCS
B obnactu ymepennoit (0,15-0,45 mons/n NaCl) u
MeHbl1e — B obnacty Gonee Beicokoi runepronnt (0,45-
1,2 monb/n NaCl) (puc. 2, a). DT0 03HaYaeT, 4YTO aHEC-
TeTHUKU 3P (EeKTUBHEE 3aILUIIAI0T 3PUTPOLMTHI, HE
JOCTHUTIIME MUHUMAaJIBHOTO 00beMa, U MeHee S dek-
TUBHO — KJIETKH, JJOCTHTIINE MUHUMAJIHLHOTO 00beMa
Ha JTane MpeasHKyOaruu B coneBoit cpene (0,45-
1,2 mons/nm NaCl). MakcumanbHast COXpaHHOCTh Ha0-
JIIOIaeTCs TPY MCTIONB30BaHNU (eHobapOuTana s
SPUTPOIMTOB, MTPEIBIHKYOUPOBAHHBIX KIETOK B Cpe-
nax, cogeprkarux 0,15-0,45 momn/it NaCl. I1pu noBbI-
mennu koHneHTparu NaCl B UCXOTHOH cpelie 3aIuT-
Hoe neiicTBue GpenobapOuTana CoXpaHseTcsl, OJHAKO
YPOBEHb 'eéMOJIN3a IPH Iiepe-Hoce KIeToK B 4,0 MO/
NaCl Bo3pacraet o Mepe yBeJIHUYESHUS KOHIIEHTPaLUuH
NaCl na stamne npeapHKyOanuu (puc. 2, a, Kpusas 2).
BapOutan u 1MaokavH TakKe OKa3bIBAIOT 3aIlUTHOE
JeiCTBUE HAa SPUTPOLUTHI, HO B 3TOM CJIy4ae YpOBEHb
TeMOJIN3a BBIIIC, Y€M MPU UCIIOIb30BaHUH GeHobap-
6urana (puc. 2, a, Kpusble 3, 4).

[Mony4eHHbIe JaHHBIE MO3BOJSIOT BBHICKA3aTh
MPEIIONI0KEHHUE, YTO 3AIUTHOE JICHCTBIE AaHECTETH-
KOB, Ha0JII0/JaeMoe MPH Pa3BUTHH TUTIEPTOHHYECKOTO
reMoJI3a IPUTPOLUTOB, HEeCIIEUPHIECKOe U OTpa-
KaeT X BBICOKYIO CHOCOOHOCTh BKJIIOYATHCS B MEM-
Opany. B To e Bpems1 aHECTETHKH MOTYT OKa3bIBaTh
cneunpuieckoe U n3dupareiabHoe aeiictBue Ha dep-
MEHTHl U TPAHCIOPTHBIE CHCTEMBI KIETOK [15]. B
4acTHOCTH, OapOuTan u genobapOuTan crnocoOHBI
nnruduposars Na'-K'-ATdazy, a nugokanH sBIsETCS
aktuBaTopoM Na'-K*'-AT®a3wr [15]. Tak kak rpa-
(hUKH 3aBUCHMOCTH YPOBHSI THIIEPTOHHYECKOTO TeMO-
nu3a ot KoHneHTpannu NaCl B cpeze mpensiHKyanmn
(puc. 2, a) cxonHs! 1151 6apOUTYpaTOB U JIMJOKAUHA,
3TO IMO3BOJIAET TOBOPUTH 00 00IIeM MEeMOpaHHOM
MeXaHHU3Me UX JICHCTBHUS, a HAOIIOIaeMble pa3IHyust
CBSI3aHBI C KOJIMYECTBEHHBIMHU [TapaMeTPaMH BKIIFOUE-
HUS BEIIECTB B MeMOpaHy.

[Mocne neruapaTanyy SpUTPOIIUTOB B CAXAPO3HOI
cpe/ie MUHHMAJTBHBIN YPOBEHb FeMOJIH3a Ha0Io1aeT-
sl IPH KOHLEHTPALUU caxapo3bl B UCXOAHOM cpene
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volume and in less extend the cells, getting maximum
volume at the stage of preliminary incubation in salt
medium (0.45-1.2 mol/l NaCl). Maximum integrity is
observed when using phenobarbital for erythrocytes,
preliminarily incubated cells in 0.15-0.45 NaCl mol/l
containing media. Phenobarbital protective action is
kept when increasing NaCl concentration in initial
medium, but under cell transfer into 4.0 mol/l NaCl the
hemolysis level augments with increasing NaCl
concentration at preliminary incubation stage (Fig. 2, a,
curve 2). Barbital and lidocaine protect erythrocytes
as well, but in this case hemolysis level is higher, than
when using phenobarbital (Fig. 2, a, curves 3, 4).

The data obtained enable to suggest that a pro-
tective effect of anaesthetics, observed under erythro-
cyte hypertonic hemolysis development is non-specific
and reflects their high ability to be included into
membrane. At the same time the anaesthetics may
cause a specific and selective effect on enzymes and
cell transport systems [15]. In particular, barbital and
phenobarbital are able to inhibit Na*-K*-ATPase but
lidocaine is Na'-K*-ATPase activator [15]. As the
graphs of hypertonic hemolysis level dependency on
NaCl concentration in preliminary incubation medium
of (Fig. 2, a) are similar for barbiturates and lidocaine,
this enables suggesting about the common membrane
mechanism of their effect and the observed differences
are related to the inclusion into membrane of qualitative
parameters of substances.

After erythrocyte dehydration in sucrose medium
the minimum level of hemolysis is observed under 0.3-
0.6 mol/ sucrose concentration in initial medium. This
concerns both anaesthetics-treated and normal cells
(Fig. 2, b). With further sucrose concentration increase
in the initial medium the erythrocyte hemolysis level
under their transfer into 4.0 mol/l NaCl augments and
is kept at the level of 80-85% for 0.8-1.1 mol/l sucrose-
contained media (Fig. 2, b, curve 1). Introduction into
hypertonic medium of barbiturates and lidocaine
increases erythrocyte integrity. The same as for NaCl-
contained medium, the cell integrity is mostly cont-
ributed in sucrose one by phenobarbital (Fig. 2, b,
curve 2) and less by barbital and lidocaine (Fig. 2, b,
curves 3 and 4, correspondingly).

In sucrose medium a low sensitivity to transfer into
4.0 mol/l NaCl is typical for cells, not achieving
minimum volume both in the norm and under anaes-
thetic treatment. In sucrose medium the area of maxi-
mum cell resistance (0.45 mol/l NaCl in saline solution)
is extended and comprises 0.3-0.6 mol/l sucrose range.
This extension can be associated to K* and water ion
release out of erythrocytes in non-electrolyte medium,
that results in erythrocyte volume decrease and con-
sequently volume shift amplitude under following
transfer into 4.0 mol/l NaCl: the factor, determining
cell damage extent [4, 5].
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0,3-0,6 MOJIB/11. DTO OTHOCHUTCS KaK K 00pabOoTaHHBIM
aHEeCTeTHKaMH, TaK ¥ K HOpMaJIbHBIM KJIETKaM (pHuc. 2,
0). Ilpu nanpHeleM MOBBILIEHUH KOHLEHTPALHUH
caxapo3bl B UICXOIHOHU cpelie YPOBEHb I'eMOJIN3a PUT-
pormToB npu ux repeHoce B 4,0 Mo/ NaCl Bo3pacraer
1 coxpansercs Ha ypoBHe 80-85% nis cpen, comep-
xamux 0,8-1,1 Mons/i caxapo3sl (puc. 2, 0, kpuBas 1).
BHecenue B runepToOHUYECKYIO cpeny 0apOUTypaToB
Y JTUJIOKAMHA TOBBIIIAET COXPAHHOCTH dYPUTPOIIUTOB.
Kak u B cpene, coneprkaieit NaCl, B caxapo3Hoii cpe-
Jie COXPaHHOCTH KJIETOK B HAMOOJIBINEH CTETICHH CIIO-
coOctByeT (henobapburan (puc. 2,0, kpuBas 2) u B
MEHBIIICH CTeTIeHH — 6apOuTaI U JInToKanH (puc. 2,0,
KpuBbIe 3 1 4 COOTBETCTBEHHO).

B caxapo3Ho#i cpene HM3Kas 4yBCTBUTEIHHOCTD
k iepenocy B 4,0 mons/n NaCl xapakTepHa [Uis1 KIETOK,
HE TOCTUTLIMX MUHUMAaJIBHOTO 00beMa KaK B HOpME,
TaK U mpu o0paboTKe aHecTeTUKaMu. B caxaposHoii
cpeze 001acTh MaKCUMAIBbHONW YCTOMYMBOCTH KJIETOK
(0,45 mons/n NaCl B coneBoii cpenie) pacmupsieTcs u
oxBartbiBaeT uHTepBan 0,3-0,6 MOIb/1 caxapo3bl.
Takoe pacumpeHue MOKHO CBSI3aTh C BBIXOJIOM HOHOB
K" 11 BoZpI M3 9pUTPOLIMTOB B HERJIEKTPOIUTHON CPEIE,
YTO NMPUBOJMT K YMEHBIICHUIO 00beMa SPUTPOIIHTOB
Y COOTBETCTBEHHO aMILTUTY/IbI 0OBEMHOTO CJIBUTA IIPH
nocieayiomem neperoce B 4,0 moaws/n NaCl —
(akTopa, ONMpeAeNsAIOMEro CTeNeHb MOBPEXACHUSA
KIETOK [4, 5].

Ha puc. 3 npencrasieHsl JaHHbBIE, OTPaXKarOIIUe
YPOBEHb reMOJIM3a S)PUTPOLUTOB IpH nepeHoce B 4,0
mons/1 NaCl mocie neruaparaiuu B pactBopax NaCl
(puc. 3, a) u caxapossl (puc. 3,0) npu 0°C. CHixeHue
TEMIIepaTypbl MPAKTUIECKH HE BIUSET HA YyBCTBU-
TENBHOCTh 3PUTPOLIUTOB K IiepeHocy B 4,0 MoITb/11 oc-
Jie TIpebIHKYyOaruy B caxapo3Hoit cpene (0,3-1,1 Mosb/i)
(puc. 3, 6). B T0 e Bpemst TIoCiie MPEAbIHKYOAIuu B
COJIEBOH cpeJie 0TMEYaeTCs] CHU)KEHUE YYBCTBUTEIb-
HOCTH KOHTPOJBHBIX KJIETOK BO BCEM HCCIIEAYEMOM
naTepBasie koHuneHTpanuit NaCl (0,15-1,2 monb/).
OnHOBpEMEHHO HAOIIOAAIOTCS OBBILICHUE YYBCTBH-
TEIBHOCTH 00pabOTaHHBIX aHECTETUKAMH KIIETOK
nocie npensiHKyOanun B npucytetuu 0,15-0,3 Momb/n
NaCl u cHwxeHue ee B runeproHndeckux cpeaax (0,3-
1,2 monbe/n NaCl) (puc. 3, a). Kak B cosieBoii, Tak u B
caxapo3Hoi cpene 0oJiee BHICOKYIO 3(P(PEKTUBHOCTD
nposiiisieT henodapouran (puc. 3, kpusas 2) u Ooee
HU3KYT0 — OapOuTai (puc. 3, kpusas 3). OcobeHHOCTH
W3MEHCHUsS] 3aBUCHMOCTH YPOBHSI T€MOJIM3a MpH
nepenoce B 4,0 monb/11 NaCl ot konnienTpanmu NaCl
B cpene npeasiakyOaruu npu 0°C (puc. 3, a) MOXKHO
OOBSICHUTB, €CJIU TIPUHSTh, YTO HU3KAs TEMIepaTypa
OTpaHUYMBACT MPOLECCH WHUIHMALMN MEMOpPaHHBIX
ne(eKTOB Ha JTale NpeAbIHKyOaluu B THIIEPTOHU-
yeckoit cpeze (0,6-1,2 monp/n NaCl). Oto noeImiaer
YCTOMYUBOCTH KJIETOK K ITOCIIEAYIOIIEMY IIEPEHOCY B
4,0 mosi/n NaCl. B To sxe BpeMs HU3Kas TeMIepaTtypa
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Fig. 3 shows the data, reflecting erythrocyte
hemolysis level under transfer into 4.0 mol/l NaCl after
dehydration in NaCl solutions (Fig. 3, a) and sucrose
(Fig. 3, b) at 0°C. Temperature decrease does not
practically affect erythrocyte sensitivity to transfer into
4.0 mol/l after preliminary incubation in sucrose medium
(0.3-1.1 mol/l) (Fig. 3, b). At the same time after
preliminary incubation in saline medium a decrease in
sensitivity of control cells in all studied NaCl con-
centration range (0.15-1.2 mol/l) is noted. Simulta-
neously, the augmentation of sensitivity in anaesthetics-
treated cells after preliminary incubation at 0.15-0.3
mol/l NaCl presence and its decrease in hypertonic
media (0.3-1.2 mol/l NaCl) (Fig. 3, a) are observed.
Both in saline and sucrose media phenobarbital
manifests higher efficiency (Fig. 3, curve 2) and
barbital does lower ones (Fig, 3, curve 3). Peculiarities
of change in hemolysis level dependency on NaCl
concentration in preliminary incubation medium at 0°C
under transfer into 4.0 mol/l NaCl (Fig. 3, a) may be
explained if admitting the fact that low temperature
limits the processes of membrane defect initiation at
preliminary incubation stage in hypertonic medium (0.6-
1.2 mol/l NaCl), that increases cell resistance to
following transfer into 4.0 ml/l NaCl. At the same time
low temperature impairs the conformity of changes in
membrane and cytoskeletal structure directly within
the volume shift phase under cell transfer from 0.15-
0.3 into 4.0 mol/l NaCl, that may result in enhancing of
cell damages.

When transferring erythrocytes into hypertonic
medium the defects in lipid membrane bilayer occur
and cytoskeletal structure is damaged [16]. Certain
composition domains are formed when changing
medium temperature [7], that increases membrane
instability in the whole. At the same time within the
defect formation the osmolarity of incubation medium
affects the hemolytic pore formation, but medium
temperature does the rate of its size increase and
membrane reparation [4].

Anaesthetics may affect both initiation and
formation processes and those of membrane pore
closing. Maximum erythrocyte resistance to a change
in medium osmolarity is manifested at 0°C, when cell
state stabilisation occurs under their partial dehydration
in the media, containing 0.45-0.6 mol/l NaCl and 0.3-
0.6 mol/l sucrose (Fig. 3). At the same time barbiturates
and lidocaine contribute to formation of erythrocyte
stable state.

Change in cell volume due to a loss of intracellular
water results in concentrating cytoplasmic content [1],
ion redistribution between cell and extracellular
medium, change in pH cytoplasm [4] etc. Concent-
ration of cytoplasmic proteins significantly changes
their functions, that may be explained by the theory of
macromolecular crowding [8, 13]. Change in K*/CI-
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HapyIIaeT COTacOBAaHHOCTH MPOIECCOB U3MECHEHUI
CTPYKTYpPbl MEMOpaHbI M IUTOCKENIETa HEeMOCPEICT-
BEHHO B (haze 00BEMHOTO CIBHTA MPU MEPEHOCE
knetok u3 0,15-0,3 B 4,0 moas/1 NaCl, uto cmoco6HO
MIPUBECTH K POCTY MOBPEKACHUS KIETOK.

[Ipu nepeHoce 3pUTPOLIUTOB B THIIEPTOHUYECKYTO
cpely HOSBIAIOTCS ACPEKTHl B JUMHIHOM OHCIIOE
MeMOpaHBl U HapylLIaeTcsl CTPYKTypa LUTOCKeIeTa
[16]. Tlpu n3MeHeHHH TeMIepaTypbl cpelbl GOPMH-
PYIOTCSl OTIENIbHbIE KOMITO3WIIMOHHBIE JOMEHHI [7],
YTO MOBHIIIAET HECTAOMITBHOCTh MEMOPaHBI B IIETIOM.
[Ipu sTom B mpouecce popMupoBaHus AePHEKTOB
OCMOJISIPHOCTD CpEJIbl HHKYOAITUH BIMSET Ha 00pa3o-
BaHWE TEMOJIUTHYECKOH TIOpHI, 8 TEMIIepaTrypa Cpeibl —
Ha CKOPOCTh YBEIMYCHHUsS €€ pa3Mepa W penapanuu
MeMOpanbl [4].

AHECTETHKHU MOTYT OKa3bIBaTh BIUSHUE HA IPO-
LIECChl KaK WHUIMANNKA U (DOPMHUPOBAHHMS, TaK U Ha
MPOLIECCHl 3aMbIKaHUSI MEMOpaHHO# mophl. Makcu-
MajbHas yCTOHYMBOCTH SPUTPOIUTOB K U3MEHEHUIO
OCMOJIIPHOCTH cpenbl mposiBisiercs npu 0°C, xorga
MIPOVCXOANT CTAOMIM3AIINS COCTOSHHS KJIETOK ITPH UX
YaCTUYHOU JACTHIPATAIINH B cpenax, coaepkammux 0,45-
0,6 moiw/m NaCl u 0,3-0,6 moss/n caxapossl (puc. 3).
[Ipu sTOM GapOUTYpaThl M JTUAOKAHUH CIIOCOOCTBYIOT
(hopMHpPOBaHHIO CTAOMITLHOT'O COCTOSIHUS SPUTPOIIUTOB.

W3menennss o0bemMa KIETOK BCIEICTBUE MTOTEPU
BHYTPHUKIETOYHON BOJBI MPUBOJAT K KOHIEHTPHU-
POBaHHUIO LUTOILUIA3MAaTHYECKOTO coAepkumMoro [1],
Iepepacipe/IeIiCHUI0 HOHOB MEX]Ty KJIETKOW U BHE-
KJIETOYHOMU cpenoi, uamenenuto pH uuromnasmel [4]
u T.1. KoHIeHTpupoBaHUEe IUTOIMIA3MATHIECKUX
OCJIKOB 3HAUUTENPHO M3MEHsET UX (PyHKIUHU, 9TO
MOXET OBITH OOBSICHEHO C TIOMOIIIBIO TEOPUH MAKPO-
MoOJIeKyJIsipHOTO Kpoynunra [8, 13]. Ilpu obe3Boxku-
BaHHH B SPUTPOIUTAX IIPOUCXOIUT TAKKE UZMEHEHUE
aktuBHoctd K'/Cl- cummnopra u Na'/H® oomena. B
TO XK€ BpeMsI OJHOHAINPABIICHHBIA TPAHCIIOPT UOHOB
K" u CI', Na*-K*-2Cl~ — korpancniopt u Na'/H' oomen
BBICTYIAOT KaK (aKTOPHI PETYISAIUUA KIETOUHOTO
o0beMa Ipy U3MEHEHUH OCMOTHYECKUX NTapaMeTPOB
cpenbl. IlocTenenHoe 3aienayuBaHie LUTOILIA3MBI
npuBoaut K aktusanuu CI/HCO™,-o6mena [8].

B runepToHMYEeCKUX YCIOBHSIX HU3MEHSIETCS
B3aMMOJICHICTBHE KOMIIOHEHTOB MEMOpaHbl U LIUTO-
ckenera [ 14]. B vacTHOCTH, KOHIIEHTPUPOBAHHE IIUTO-
TIa3MaTHYECKOTO COJICP)KUMOTO HapyIIaeT B3aUMO-
JEHCTBHE MEXTy OeiKoM IoocH 4.1 u MeMOpaHbI
[12]. Onuromepusanys CeKTpUHA B YCIOBUSIX IETH-
paTalyy TOBHIIAET YCTOWYMBOCTh IIUTOCKENETa K
MEXaHUYECKOMY CIIBUTY, TIPK TOM B YCIIOBHUSIX COKATHSI
KJIETOK IIUTOCKEIET MOXXET OTKPEIUIATHCS OT MEM-
Opansl [10]. Takum oO6pazom MoryT popMUpPOBATHCS
30HBI MTOTEHIMAIBHON HecTaOuiIbHOCTH. B3anmo-
JeiCTBUE MEXTy MEMOPaHOH U IIUTOCKETIETOM TaKKe
3aBUCHUT OT XapakTepa paclpelesieHus JTUIUAOB B
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Puc. 3. YpoBeHb THIIEPTOHUYECKOTO T€MOIN3a SPUTPOLIUTOB
nipu iepeHoce B 4,0 mois/i NaCl, ipe IbIHKyOHpPOBaHHBIX B
pactBopax NaCl (a) u caxapossl (0) (Temneparypa 0°C), mpu
3¢ (PEeKTUBHON KOHIIEHTpAllUU BEIIecTBa 5 MMOJIB/I: 1 —
KOHTPOIIB; 2 — peHobapouTar; 3 — 6apourai; 4 — THIOKaWH.

Fig. 3. Hypertonic hemolysis level of erythrocytes, prelimi-
narily incubated in NaCl (a) and sucrose (b) solutions (at
0°C), when transferring into 4.0 mol/l NaCl, under 5 mmol/l
efficient substance concentration: 1 — control; 2 — pheno-
barbital; 3 —barbital; 4 — lidocaine.

symport and Na*/H* exchange occurs in erythrocytes
under dehydration as well. At the same time a
monodirectional transport of K" and Cl~ions, Na*-K*-
2CI co-transport and Na*/H* exchange act as regu-
lative factors of cell volume under change in medium
osmotic parameters. A gradual cytoplasm alkalisation
results in CI7/HCO-exchange activation [8].
Interactions between membrane and cytoskeletal
components change under hypertony [14]. In particular,
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IUIOCKOCTH MEMOPaHbI, INIOTHOCTHU yIIaKOBKH U (a3o-
BOT'0 COCTOSIHUSA JIMITUI0B. JlernapaTaiisi 1 "3BMEHEHNe
TEMIIEpPaTyphl CpPeAbl CIOCOOHBI IPUBECTH K H3MEHE-
HUSIM BO B3aMMOJECHCTBUH OENKOB M JTUIHUIOB U BO3-
pacTaHWI0 HECTAaOMIBHOCTH LIUTOCKEIeT-MeMOpaH-
HOTO KoMmruiekca [11].

B3anMoneicTByst ¢ MeMOpaHOM SPUTPOITUTOB, Oa-
pOUTYpaTHl M TUIOKAWH OKA3bIBAIOT 3AIIUTHOE IEHCT-
Bue [15]. BecrpauBasics B munuaayio a3y, 6apouty-
paThl ¥ TUIOKAWH MOBBIIIAIOT TEKy4eCTh MEMOpaHBI
U YBEJIIMYMBAIOT BHYTpUMEMOpaHHOE aBJICHUE, YTO
cniocoOcTByeT Oosiee OBICTPOI pernapanny MeMOpaH-
HBIX 1€(DEKTOB M MPEIATCTBYET YBEIUUCHUIO TPAHC-
MeMOpaHHBIX TOp A0 KpUTHUYECKOro pasmepa [15].
Kpome toro, 6apOuTypaThl ¥ TMIOKAWH OKA3bIBAIOT
CYILLIECTBEHHOE BJIMSHNE HAa TPAHCIIOPT HOHOB Uepe3
MeMOpaHy [2] 1 Ha 00bEeMHBIE N3MEHEHHUS KJIETOK.

Ecnm xapakrep BIUsSHNAS aHECTETHKOB Ha THIIOTOHH-
YeCKUU reMOoJIN3 M3Yy4YeH AOCTATOYHO, TO CHCTEMa-
TUYECKHE TaHHBIE O BIUSAHUU TOTO KJIAcca BEIIECTB
Ha THIIEPTOHIYECKUI T€MOJTH3 MTPAKTUYIECKH OTCYTCT-
Byt0T. COOTBETCTBEHHO OCTAeTCSl HESICHBIM MeXa-
HU3M 3aLIUTHOT'O JEUCTBHS aHECTETUKOB IPH MIEPEHOCE
SPUTPOLUTOB B THIIEPTOHUYECKHE Cpeabl. MOXKHO
MPEIIONI0XKNTE, YTO ITOT MEXAaHU3M CBS3aH C BIIUS-
HUEM aHECTETHKOB Ha COCTOSIHHUE KaK JIUIHUJIOB, TaK U
OenxoB. [Inomans MeMOpaHb! Py BKJIIOYEHNHU B HEe
AaHECTETUKOB NpruMepHo B 10 pa3 Oonblie MI0Mmam,
3aHUMAeMOH aHECTEeTHKaMH MPH WX BKIIOYCHHUH B
meMOpany [15]. [logoO6Hast 0cOOEHHOCTH CBSi3aHA C
BITUSTHUEM aHECTETHKOB Ha OENKH, YTO MPUBOIHUT K
W3MEHEHHUI0 UX MPOCTPAHCTBEHHOUN CTPYKTYpPHI H
romaayu MeMOpansl [15]. DddexTs aHeCTETHKOB HE
MPOSIBISIIOTCS. IPU ACHCTBUM Ha KIETKH BBICOKOTO
THJIPOCTAaTUIECKOTO AaBJICHUS, YTO OOBSICHSIETCS TO-
SIBJICHUEM OTPaHMYCHU I Ha KOH(POPMAIMOHHBIE H3Me-
HEHHs OENKOB MO BIAMSHUEM aHECTETUKOB IPH JIeHCT-
BHUH BbICOKOTO JaBieHus [15]. Ecau yuuteiBath, 4To
OEJIKH UTPAIOT BXKHYIO POJIb B CTAOMIN3AIIMY T€MOJTHU-
THUYECKOH IMTOPBI, TO MOYKHO TPEIIONIOKHUTh: KOHPOpMa-
LIMOHHBIEC N3MEHEHNS OEIIKOB, HHYLIMPyEeMbIe aHeCTe-
THUKaMH, CHIKAIOT X CIOCOOHOCTH CTaOMITM3HPOBATh
MeMmOpanHyto opy [9, 11].

BbiBOAbI

[TonydeHHble naHHBIE CBHACTEIBCTBYIOT, YTO
OapOutan, ¢peHobapOUTaN U JIMJIOKAUH OKa3bIBAIOT
3alUTHOE JieficTBHEe Ha MEeMOpaHy SPUTPOLHUTOB B
YCIOBUSAX TUIEPTOHUYECKOTO IIOKA, BHI3BAHHOTO
MEPEHOCOM KJIETOK B BBICOKOKOHIICHTPHUPOBAHHEIE
pactBopsl NaCl, u npu 3ToM 3¢ (PeKT aHEeCTETUKOB
3aBHCHT OT UX KOHIICHTPAI[UU, OCMOJISIPHOCTH H
COCTaBa UCXOTHOM CpeIbl, B KOTOPOH HHKYOUPYIOTCSI
KIICTKH TIepe/] IEPEHOCOM B THIIEPTOHUYECKHE YCIIO-
BUs, & TAKXKE OT TEMIIEPaTyPHI.
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concentration of cytoplasmic content impairs inter-
actions between band 4.1 proteins and membrane [12].
Spectrin oligomerization under dehydration increases
cytoskeletal resistance to mechanical shift, at the same
time cytoskeleton may be detached from membrane
under cell shrinking [10]. Thus, the area of potential
unstability may be formed. Interaction between mem-
brane and cytoskeleton depend also on a character of
lipid distribution in membrane plane, package density
and lipid phase state. Dehydration and change in me-
dium temperature are capable to alter protein and lipid
interactions and augment unstability in cytoskeletal-
membrane complex [11].

Barbiturates and lidocaine cause a protective effect
when interacting with erythrocyte membrane [15].
When building into lipid phase barbiturates and lidocaine
increase membrane fluidity and augment intramemb-
rane pressure, that contributes to more rapid repairing
of membrane defects and prevents transmembrane
pore augmentation up to critical size [15]. In addition,
barbiturates and lidocaine significantly affect ion trans-
port through membrane [2] and cell volume changes.

If the character of anaesthetic effect on hypotonic
hemolysis has been quite well studied, the summarised
data about the influence of this substance class on
hypertonic hemolysis are almost absent. Mechanism
of anaesthetics protective effect under erythrocyte
transfer into hypertonic media has remained unclear,
as well. This mechanism may be assumed as
associating to anaesthetic effect on both lipid and
protein state. Membrane area when including anaes-
thetic inclusion in it is 10-times higher than that occu-
pied by anaesthetics under their in membrane [15].
The same peculiarity is associated to anaesthetic effect
on proteins, resulting in a change of their spatial
structure and membrane area [ 15]. Anaesthetic effects
are not manifested under high hydrostatic pressure on
cells, that is explained by appearance of certain limi-
tations for conformational changes of proteins during
anaesthetic influence under high pressure [15]. If
taking into consideration the fact that proteins play an
important role in hemolytic pore stabilisation, the
conformational changes in proteins, induced by anaes-
thetics may be assumed as reducing their ability to
stabilise membrane pore [9, 11].

Conclusions

The data obtained testify to the fact, that barbital,
phenobarbital and lidocaine protect erythrocyte
membrane under hypotonic shock, caused by cell
transfer into high-concentrated NaCl solution and
herewith the anaesthetic effect depends on their
concentration, osmolarity and initial medium compo-
sition, where the cells are incubated prior to the transfer
into hypertonic conditions, and temperature as well.
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