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Peculiarities of Hypertonic Cryohemolysis and Posthypertonic Lysis of

Human Erythrocytes under Phenobarbital and Barbital Effect
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KasopuMeTpr4eckiuM METOI0M U3y4alii AUHAMUKY THIIEPTOHMYECKOr0 KPHOTeMOIIH3a H ITIOCTTUIIEPTOHHYECKOTO JIH3UCA SPUTPOLIUTOB
YenoBeKa IpH BHECEHHUH B Cpelly MHKyOaun OapouTana u peHodapOuTaia B pa3InuHbIX KOHIICHTPALUAX. YCTAaHOBIICHO, 4TO OapOuTai
u GpeHobapOuTal HE U3MCHSIOT YPOBEHB ITOCTTHIIEPTOHNYECKOTO JIH3UCA, TPH KOTOPOM I'eMOJIN3 SPUTPOLIUTOB IIPOUCKO/UT BCIICACTBHIE
(bopMHpPOBaHKS FEMOIUTHYECKO# TOpbI B hase peruaparannu. [Ipu rUIEpTOHUYECKOM KPUOTEMOJIM3E COUCTAIOTCS OCMOTHYCCKHI 1
TeMIepaTypHbIil paKTOPbI; HA MOBPEKICHUE IPUTPOLIUTOB BIHACT HE TOJIBKO JCTHIpATAlUs, HO U HOHHBIH TpaHcnopt. bapouran u
(eHobapOHTAaN CHIKAIOT YPOBEHb THIIEPTOHUYECKOTO KPUOTEMOJIN3a IIPH YMEHBIICHHH TPAHCIIOPTa HOHOB Yepe3 MeMOpaHy SpHTPOLIUTOB.

Knroueswie cnosa: spurpounrt, 6apoutai, GpernodapouTa, reMonus3, oCTI UIEPTOHUYCCKIN JIM3UC, THIIEPTOHMYECKUH KPHOTeMOJIU3,
JIeruIpaTarus.

KanopumerpryHIM METOOM BUBYAIH JHHAMIKY TilIEPTOHIYHOTO KPiOTeMOJTi3y 1 HOCTTINEPTOHIYHOTO JTi3HCY €PUTPOLHTIB JTIOAUHH
IIpY BHECEHHI y cepeloBuIIe iHKyOarii 6apOirary 1 peHoOapOiTaty B pi3HHX KOHIICHTpALisAX. YCTaHOBIICHO, II0 Oapbitain i heHoOapbiTai
HE 3MIHIOIOTH PiBEHB MOCTIMEPTOHIYHOTO JII3UCY, TIPH IKOMY T€MOJIi3 €PUTPOIHTIB BiIOYBAETHCS BHACITIIOK ()OPMYBaHHS TeMOJII THYHOT
nopu y (asi perigparanii. [Ipu rinepToHIYHOMY KpiOTeMOITi3i MOEAHYIOTHCS OCMOTHYHUH 1 TeMITEpaTypHUH (PaKTOPH; Ha YIIKOIKCHHS
CPUTPOIMTIB BILTMBAE HE TUILKHU JeTiAparalis, ajie i ioHHuH TpaHcropT. bap6iTan i penoOapOiTan 3SHUKYIOTh piBEHb TIIEPTOHIYHOTO
KpioreMoJIi3y Impu 3MEHIICHHI TPAHCIIOPTY 10HIB Uuepe3 MeMOpaHy epUTPOLIUTIB.

Knrwouosi cnosa: epurpount, 6ap6oiran, penodapOiTa, reMoi3, MOCTTiNepTOHIYHHH JIi3UC, TIePTOHIYHII KPIOTeMOITi3, IeTinparartis.

Dynamics of hypertonic cryohemolysis and posthypertonic lysis of human erythrocytes was calorimetrically studied along with
the introduction of barbital and phenobarbital in different concentrations into incubation medium. Barbital and phenobarbital were
shown not to change the level of posthypertonic lysis when erythrocytes hemolysis occurred as a result of hemolytic pore formation
in the rehydration phase. During hypertonic cryohemolysis the osmotic and temperature factors are combined; erythrocytes damage
is influenced not only by dehydration, but also by ionic transport. Barbital and phenobarbital decrease the level of hypertonic
cryohemolysis along with the decrease of ions transport through erythrocytes membrane.

Key-words: erythrocyte, barbital, phenobarbital, hemolysis, posthypertonic lysis, hypertonic cryohemolysis, dehydration.

Hns Guosiorndeckux 0OBEKTOB XapaKTEPHBI
MOBPEXKACHUSI MPHU BO3ACHCTBUHM NMOHMKEHHBIX
TEMIIEPaTyp W MOBBIIICHHH OCMOJISIPHOCTH CPEIbI
nHKyOaruu. [loBpexienne 3puUTPOIUTOB YeJIOBEKa
MocJie MpenBapUTENbHON MHKYOAllnu B TUIIEPTOHH-
YEeCKOM pPacTBOpE NMPHU MOCTOSHHOM TemmepaTrype u
MTOCJIEYIONIEM OXJIXKIEHUH A0 TEMIEPaTyphl HIDKE
13°C, HO BbIIIE TeMIepaTypbl 00pa3oBaHUs KpHUC-
TaJJIOB JbJa, HA3bIBAETCS TUNEPTOHHYECKUM
kpuoremoinusoM [4]. Ilpu uHKyOauu SpUTPOIUTOB B
TUIEPTOHUYECKON Cpeie U JaJbHEeHIIeM NepeHoce B
M30TOHUYECKYIO CpeAy HACTyMaeT MOCTIUIIEepTO-
HUYECKUN JTU3UC [6, 7]. DTH poLIeCChl U3Yy4aloT JaBHO,
OJTHAKO /10 CUX MOp TMOJHOCTHIO HE OO0BACHEHBI
MEXaHU3MBbl YYBCTBUTEIBHOCTH IPUTPOLHUTOB K
BO3JICHCTBUIO HEOIATONPHUATHBIX (PAKTOPOB, 3aIUTHI
oT moBpexaeHni [1]. YcTaHOBIEHO, YTO OCHOBHYIO

Damages caused by decreased temperatures and
under increasing the incubation medium osmolarity are
peculiar for biological objects. Process of human
erythrocytes damage after preliminary incubation under
hypertonic solution at constant temperature and further
cooling down to the one lower than 13°C but higher
than ice crystal formation temperature, is called
hypertonic cryohemolysis [4]. During erythrocytes
incubation in hypertonic medium and further transfer
into an isotonic one a posthypertonic lysis occurs [6,
7]. These processes have been studied for a long time,
although the mechanisms of erythrocytes’ sensitivity
to the effect of unfavorable factors, protection against
the damages still remain unclear [1]. The major role in
maintaining of erythrocytes viability is found to belong
to plasmatic membrane. Variation of temperature and
incubation medium osmolarity influences physical
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POJIb B TO/AIEP>KAHUH )KU3HECTTIOCOOHOCTH SPUTPOITH-
TOB WTpaeT IuIa3MaTnyeckas MmeMmOpana. M3menenne
TEMIEepPaTypbl ¥ OCMOJIIPHOCTH Cpellbl MHKYOaIuu
BIMsIET Ha (PU3MUYECKHE XapaKTEPUCTUKU MEMOPaHbI
B IIEJIOM M pPa3jIM4YHbIC €€ KOMIOHEHTH (KoHdop-
MallMOHHBIE COCTOSIHUS OeikoB, (hochomunuaos), B
pe3ynbpTare HapyIIalTCsl B3aUMOJCHCTBHUS KOMIIO-
HEHTOB MeMOpaHbl, “OUTOCKeNeT-MeMOpaHa”, a
TaK)K€ M3MEHSIOTCS COOTHOIIEHHE 00beM-IUIONIab
noBepxHocTu [2, 12], 3HaYUT U OHOJOTHUYECKHUE
(yHKIIMN MeMOpaHbl, B 9aCTHOCTH, TPAHCIIOPTHON U
GapbepHoii [1].

ens paboThI — M3ydeHNE 0COOCHHOCTEH TyBCTBH-
TEIbHOCTH 3PUTPOLUHUTOB K THIEPTOHUYECKOMY
KPHOTEMOJIU3Y U ITIOCTTUIIEPTOHNYECKOMY JIM3HUCY MPH
BHECEHUHU B CpeAy MHKYyOaluu aHEeCTe3UPYIOLINX
coeauHeHui (6apOutana, peHobdapourana).

Matepnaabl 1 meToAbI

Jnst vccienoBaHUN MCIOJIB30BAJIM KOHCEPBH-
POBaHHYIO JOHOPCKYO KPOBb Il rpymimel. SpuTponuTs
MIOJTy9aJIi Iy TeM 4-KpaTHOTO NEeHTpU(yTUPOBAHUS B
0,15 moaw/n NaCl (pH 7,4) pu 3000 06/muH.

I'uneproHnYecKnii KpHOTrEMOJIU3 OCYILECTBIISLIN B
cpenax nukyoOarmu 0,86 MoJIb/J1 caxapo3sl, 0,86 MOJIB/JT
caxapossl + 0,12 mone/n Na,SO,, 0,86 monb/n
caxapossl + 0,15 monbs/n NaCl (pH 7,4). Uuky06auuto
B TMNEPTOHUYECKON cpesie MpoBOAWIM 45 MUH HpHu
37°C, 3aTeM 3pUTPOLMTHI EPEHOCUIH Ha JIEJISIHYIO
0aHIO Ha 5 MUH. YpOBEHb CBOOOIHOIO FeMOITIO0NHA
OTPEACISUIN KAaJOPUMETPUUECKUM METOJOM INpH
JUTMHE BOJIHBI 415 HM M BBIpa)kaji 10 OTHOLLIEHUIO K
100%-my remonmsy. B cpeny nakyOarmu 10 BHECEHHS
APUTPOIUTOB N00aBIsLIIH OapouTtan u herodapOuTan
B KoHIeHTpanusx 0,125-12,5 MMOJIb/J1.

ITocTrunepToHUYECKUii JIM3UC OCYILIECTBIISIIN B
cpene unkyoOanuu 3 u 1,5 mons/n NaCl (pH 7,4).
Wuky6anuro B cpene 3 moib/n NaCl mposommm 10 ¢
C MOCIIEAYIONUM MTEPEHOCOM 3PUTPOIUTOB B U30TO-
wndeckuit pactBop (0,15 mons/n NaCl, pH 7,4), a B
cpene 1,5 monp/n NaCl — 45 MuH ¢ mocieayromum
MEPEHOCOM 3PUTPOLIUTOB B HU30TOHUYECKYIO cpeny. B
cpenbl MHKyOauuu BHOCHIM OapOuTan u ¢eHo-
OapOutan B xoHneHtpanusx 0,125-12,5 mMons/m.
VYpoBeHb reMosin3a Onpeaessyii cueKTpoorome-
TPUYECKH TIPU JUIMHE BOJIHBI 720 HM M BBIpa)KAJIU B
MIPOLIEHTaX MO OTHOLICHHUIO K TEMOJIN3Y BCEX KIETOK
B pacTBOpe.

Pe3yAbTatbl M 00Cy)xaeHue

[Tocne nHKyOanuu B IUNEPTOHHYECKUX Cpenax
SPUTPOLMTHI NPUOOPETAIN ONPECICHHYIO YyBCTBHU-
TEIBHOCTh K OXJaXJAeHHI0. JlMHAMHUKa rumep-
TOHMYECKOI'0 KPHOTEMOJIN3a SPUTPOLHUTOB MPH
BHECCHHHU B Cpelly MHKYOaluy pazauyHOI'O COCTaBa
Oapbutana u GpenobapOuTana B pa3HbIX KOHLEHTPA-

NPOBJIEMbI
KPUOBMONOIrumn
T. 15, 2005, N21

characteristics of both the whole membrane and its
different components (conformational protein,
phospholipid states), as a result there are impaired the
membrane components bonds, “cytoskeleton-
membrane”, the volume-surface area ratio is also
changed [2,12], pointing out to the alterations of
membrane biological functions, particularly, of transport
and barrier ones [1].

Studying the peculiarities of erythrocytes suscep-
tibility to hypertonic cryohemolysis and posthypertonic
lysis while introducing into an incubation medium of
anestetics (barbital, phenobarbital) was the aim of
present study.

Materials and methods

Cryopreserved Il group donors’ blood was used
for the investigation. Erythrocytes were obtained by a
4-times’ centrifuging in 0.15 mol/l NaCl (pH 7.4) at
3000 rot/min.

Hypertonic cryohemolysis was accomplished in the
following incubation media: 0.86 mol/l sucrose,
0.86 mol/l sucrose + 0.12 mol/l Na,SO,, 0.86 mol/l
sucrose + 0.15 mol/l NaCl (pH 7.4). Incubation in
hypertonic medium was performed for 45 min at 37°C
followed by erythrocytes transfer on an ice bath for 5
min. Free hemoglobin level was evaluated calorime-
trically at 415 nm and expressed in respect of 100%
hemolysis. Prior to erythrocytes introduction the
incubation medium was added with barbital and
phenobarbital in 0.125-12.5 mmol/l concentrations.

Posthypertonic lysis was done in the incubation
medium of 3 and 1.5 mol/l NaCl (pH 7.4)/ The
incubation in the medium of 3 mol/l NaCl was
performed for 10 sec with following erythrocytes’
transfer into isotonic solution (0.15 mol/1 NaCl, pH 7.4)
and in the medium of 1.5 mol/l NaCl within 45 min
with further erythrocytes’ transfer into isotonic
medium. Barbital and phenobarbital in 0.125-12.5
mmol/l concentrations were introduced into the
incubation media. Hemolysis level was spectrophoto-
metrically determined at 720 nm wavelength and
manifested in percent in respect of total hemolysis.

Results and discussion

Following the incubation in hypertonic media the
erythrocytes were noted to get accertain cooling-
sensitive. Dynamics of erythrocytes hypertonic
cryohemolysis while introducing barbital and
phenobarbital of different concentrations into the
incubation medium of different composition is shown
in Fig. 1. Analysis of the data demonstrated the degree
of hypertonic cryohemolysis to be dependent both upon
the incubation medium composition and type of
anaesthetics introduced. When increasing barbital and
phenobarbital concentrations hemolysis level was shown
to decrease. In the absence of mentioned compounds
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OHSAX TpeJCcTaBlieHa Ha puc. 1. AHanu3 JaHHBIX
MOKa3aj, 4TO CTEIEeHb TMIEPTOHUYECKOTO KpUOTe-
MOJTM3a 3aBHCHUT OT COCTaBa CPEe/Ibl MHKYOAITUH U BUJIa
BHOCUMOTI'0 aHECTe3upywliero coequaeHus. [lpu
yBEJIMYEHUH KOHLEHTpauuu OapOutana u ¢eHo-
OapOuTana ypoBeHb IeMOJH3a CHHXaeTcs. bes
YKa3aHHbBIX COCIMHEHUI B Cpejic MHKYOal[Mi MaKCH-
MaJIbHBIA YPOBEHb I'eMOJIN3a HAOIF0aeTCs B Cpeiax,
coaepxanux 0,86 monb/n caxapossl, 0,86 MoJib/1
caxaposbl + 0,12 mone/n1 Na,SO,, MUHUMaJIbHBIN — B
cpeae 0,86 moub/n caxapossl + 0,15 moss/n NaCl.
HawuGosnpmiee BiusiHUE HA YPOBEHb TMIIEPTOHU-
YECKOTO KPUOTeMOJIn3a OKa3bIBaeT (eHoOapOuTa
(puc. 1). B konnenrparuu 12,5 MMOJTB/J1 OH CHUKAET
CTeNeHb IeMoJi3a B 3 pa3a Mo CPaBHEHHIO C
KOHTPOJIBHBIM 3Ha4eHHEM BO BCEX Cpelax H3Mepe-
HUs. bapOuTan B aHaNOTHMYHOW KOHIIEHTpAIUU
TIOHWXKAET CTeTeHb remonu3a B 1,1-1,7 pasa.
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Puc. 1. JIlunaMuka runepTOHUYECKOro KpUOreMoJinsa B
npucyrcTBunn: [1—-6apoutana; 4 — pernobapburaia.

Fig.1. Dynamics of hypertonic cryohemolysis in the pres-
ence of : [0- barbital, 4 — phenobarbital.

in the incubation medium the maximum hemolysis level
was observed in those media containing 0.86 mol/l
sucrose, 0.86 mol/l sucrose +0.12 mol/I Na,SO,, while
the minimum one was in the medium with 0.86 mol/l
sucrose + 0.15 mol/l NaClL

The most significant effect towards the level of
hypertonic cryohemolysis was demonstrated by
phenobarbital (Fig.1). In the concentration of
12.3 mmol/l it decreases hemolysis level by 3 times
comparing to the control value in all the media. Barbital
in the same concentration was shown to reduce the
hemolysis degree by 1.1-1.7 times.

According to the published data [1, 4] hypertonic
cryohemolysis has two steps: erythrocytes incubation
in hypertonic medium at the temperature of 20-50°C
and cooling down to 13°C. Hypertonic incubation
medium may contain both sucrose and NaCl. Incubation
medium composition stipulates some peculiarities of
the level of hypertonic cryohemolysis, while the fact
that temperature fall causes the erythrocytes’
hemolysis is the general regularity.

Effects of barbital and phenobarbital could be used
to find out whether they would affect hemolysis level
under the influence of solely hypertonic incubation
medium.

Barbital and phenobarbital introduction into
hypertonic incubation medium did not affect the level
of erythrocytes’ posthypertonic lysis, which made 83-
85% (Fig. 2).

When placing erythrocytes into a hypertonic
medium containing both electrolytes and non-
electrolytes a cell dehydration occurs [2, 7]. As aresult
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CornacHo maHebIM [1, 4], THUIEPTOHNUYECKUH
KPHOTEMOJIN3 YCIOBHO COCTOUT M3 ABYX CTaJHil:
WHKYyOaIMK 3pUTPOLMTOB B THIIEPTOHUYECKOH cpefe
nipu Temneparype 20-50°C n oxnaxxaenus Hke 13°C.
['mnepToHnueckas cpeaa WHKyOalMU MOXET COIep-
xKaTh Kak caxaposy, Tak u NaCl. CocTtaB cpensl
HWHKYOanuu o0yClIOBIMBAET HEKOTOPBIE 0COOEHHOCTH
YPOBHSI THIIEPTOHUYECKOTO KPHUOTEMOJIN3a, OAHAKO
00111e# 3aKOHOMEPHOCTBIO ABJISETCS TO, YTO TIOHMKE-
HUE TeMIIepaTyphl BBI3BIBAET T€MOJIH3 SPUTPOIUTOB.

[To BnusiHuio OGapOuTana u GpeHobapOUTaNa Ha
YPOBEHb THIIEPTOHUYECKOTO KPHUOTEMOJIN3a MOXKHO
OTIpeNleNTUuTh, OYAyT JU OHH BIUATH Ha CTETEHb
reMOJIM3a MO/ BO3/ACHCTBHEM TOJBKO THIIEPTOHHU-
YEeCKOH cpesibl HHKYOaLuy.

Buecenune OapbOutana u ¢penodapOurana B
THNEPTOHUYECKYIO Cpely MHKyOauuu He BIHUsIET Ha
YPOBEHb MOCTIUIIEPTOHNYECKOTO JIN3HCA SPUTPOLIUTOB,
KOTOpBIH coctaBiseT 83-85% (puc. 2).

[Ipu momereHn SPUTPOLIUTOB B THIIEPTOHUIECKYIO
Cpelny, CoIepKallyr KakK 3JEeKTPOJHUTHI, TaK U
HERJIEKTPOITUTHI, TPOUCXOTUT 00€3BOKHBAHNE KIIETOK
[2, 7]. B pe3ynbraTe 3pUTPOIMUTHI PEBPAINAIOTCS B
YIUIOIIEHHbIE Taakue AuckH [ 1, 15], koHmeHTpupyercs
[UTOIIJIA3MAaTHIECKOE comepxuMoe [6, 7], a Takxke
M3MEHSAETCS MOHHBIA TomeocTas. Tpanchopmarus
(hOpPMBI HPUTPOLUTOB ¥ KOHLEHTPUPOBAHHE LIUTOILIIA3-
MBI BBI3BIBAIOT U3MEHEHHE BO B3aWMOJACHCTBHUH
0€JIKOB LIMTOCKEJETa, YACTUUHYIO JUCCOLHAIUIO
Oenka nosockl 4.1 1 MemOpansl [ 10]. CnenoBarensHoO,
MIPOMCXOIUT OTKPEIMJICHNE LUTOCKeIeTa 0T MeMOpa-
HBI, @ TAK)KE YACTUYHAS OJIMTOMEPHU3aLHsI CIEKTPUHA
[14]. OTkpenyieHue LUTOCKEJIETAa OT MEMOpPaHbI
SPUTPOLIKTA MPUBOJUT K CXKATHIO CETH IUTOCKEJIETa
[2]. [Ipu HapymeHNN CTaOMIBHOCTH MEMOpaHBI U
MOCJeAyIoNeld peruapaTanuu MOXKET chOpMHPO-
BaThCsA TEMOJUTHYECKAs IMopa, B pe3yibTaTe
APUTPOIUTHI TOBEpraroTcs ausnucy [16]. [Ipu aTom B
o0mel momyasiiuyu SPUTPOIUTOB CYIIECTBYIOT
YCTOHYMBBIE K HOCTTUIIEPTOHUYECKOMY JIU3UCY KIETKH
U HEyCTOMYMBBIC.

OtcytcrBue BnusiHUs OapOutana u ¢heHobdapOu-
Tajla Ha YyPOBEHb MOCTTUIEPTOHUYECKOTO JU3HCA
MO3BOJISIET MPEIIOI0KHUTE, YTO OHM HE OKA3bIBAIOT
CYIIECTBEHHOTO BIMSHUS Ha B3aMMOJIeiCTBUE OCITKOB
HUTOCKeJeTa M IJIa3MaTH4YeCKOl MeMOpaHBI.
BepositHo, B3anmoeiicTBus 6apourtana, henodapou-
TaJla ¥ aHHYJISIPHBIX JTUTTHI0B Oeka motockl 3 [13] He
M3MEHSIOT CBS3U OEJIOK ITOJIOCHI 3-aHKUPHUH-CIIEKTPHH.

B xone naKyGanmy npy rurnepToHnYeCKOM KpHoTe-
MOJIM3€ C)KaTHE PUTPOLUTOB B THIEPTOHUIECKOM
pacTBOpe MPOUCXOIHUT MPEKAE UYeM HAYHETCS
MOHM)KEHHUE TEMIIepaTypsl cpelbl MHKyOauuu. B dase
00€3BOKMBaHUS KJIETOK HUMEIOT MECTO TaKHe JKe
NpoLecCchl, KAK U NpH 00E3BOKMBAHUHU B XOJ€
MOCTTUIIEPTOHUYECKOTO JIM3HCa, OAHAKO OHM)KEHHUE
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Puc. 2. JlunaMuka mOoCTTUNEPTOHUYECKOTO JIM3UCA B
pactBopax ¢ koHnentpanueii NaCl: [0 3 mons/i; 4 —1,5
MOJIB/JI.

Fig. 2. Dynamics of hypertonic cryohemolysis in solutions
with NaCl concentration of: [1—3 mol/I; ¢ — 1.5 mol/l.

erythrocytes are transformed into flattened smooth
discs [1, 15], cytoplasmatic content is concentrated
[6, 7], as well as ionic homeostasis is changed.
Erythrocytes shape transformation and cytoplasm
concentrating were noted to cause the change in a
cytoskeleton proteins’ interaction, partial dissociation
of'band 4.1 protein and membrane [ 10]. Consequently
the cytoskeleton disconnection from the membrane,
as well as spectrin partial oligomerization occur [14].
Cytoskeleton disconnection from erythrocyte’s
membrane results in a cytoskeleton net reticulum
shrinkage [2]. When membrane stability is impaired
and during further re-hydration a hemolytic pore may
be formed, as a result the erythrocytes are subjected
to lysis [16], although in the total erythrocytes population
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TeMIEepaTypbl NPUBOJHUT K COXPAHEHHIO CXKATOTO
COCTOSTHUS ITUTOCKEJIETA, OJINTOMEPHOI'0 COCTOSHUS
CIIEKTPUHA U CHHIKEHHUIO CKOPOCTH pernapanuu
MeMOpaHHBIX nedekToB [1, 2].

Crnenyer OTMETHTh, UTO MEXaHM3MBI Pa3BUTHS
MOBPEXXICHUN NPU MHKYOAalMu B TUIEPTOHUYECKUX
pacTBopax caxapo3bl u pactBopax NaCl pa3nuyHsl.

Kpome m3menenuii B3anmoaeiicTBusa OeaKoB
LUTOCKEIeTa 1 MeMOPaHbl 3pUTPOLIUTOB, HHKYOALIHSI
B CaXxapOo3HOU Cpezie COMPOBOKAAETCS BBIXOJOM HOHOB
K*u ClI" u3 xnerok. Ilo mepe Beixoma Cl™ BeIXOaUT
noH K™ n nuddynaupyer BHyTpUKIeTOUHAs BOJA
[8].

MHTEeHCUBHOCTH BBIXOJIa HOHOB 3aBHCHT OT COC-
TaBa CpeIbl HHKYOAInH (KOHIICHTPAIINH B HE aHHOHOB
CI"), ee ocMOJSIpHOCTH, HOHHOH cwitbl, pH 1 Temme-
paTypbl, a TaKKe JeCTBUSI HHTHOUTOPOB aHHOHHOTO
TpaHcnopra [9, 11, 16].

Taxum o6pazom, orcyrcTBre annonoB Cl™ B cpeze
WHKYOalny BBI3BIBAET WX MAaKCHMAJbHBIN BBIXOM U3
SPUTPOLUTOB, U, CIEJ0BATEIbHO, MAKCUMAJIBbHBIN
YPOBEHB THIIEPTOHNYECKOTO KPUOTEMOIIH3a.

AHecTe3UpyIomnue COeINHEHNSI UHTHOUPYIOT
TPAHCTIOPT AaHUOHOB, OCYIIECTBIISIEMBIN C TTOMOIILIO
Oenka mosiocel 3 [3]. MaruOupoBanue TpaHcmopTa
AQHMOHOB, KaK ¥ U3MEHEHNE YPOBHS THIIEPTOHNYECKOTO
KpHUOTEMOJIN3a, 3aBUCUT OT KOHIIEHTparnu Oaponurana
u ¢peHobapOuTana B cpeae MHKyOaIu 1, BO3SMOXHO,
MIPH CXOJHBIX KOHIIEHTpanusax. OTCyTCTBUE BIUSHUS
9THX COEIMHEHNUI Ha YPOBEHb TOCTTUIIEPTOHUYECKOTO
JIM3KCA TIO3BOJISIET MPEANONIOKHUTh, YTO U3MEHEHHE
AKTUBHOCTH TPAaHCIOPTa MOHOB HE SBJSETCS OCHOB-
HBIM (aKTOpoM Ipu GOpPMUPOBAHUN ONPEACICHHOTO
YPOBHS THIIEPTOHHUYECKOTO KPUOTEMOIH3a.

WNurnbrpoBanre TPaHCTIOPTHBIX MPOIECCOB Tpe-
naTcTByeT yreuke noHoB Cl™ u K™, a Taxoke cBsizaHHON
C HUMH BOJBI. DTO TOPMO3HUT PA3BUTHE MPOLIECCOB,
CBSI3aHHBIX C YMEHBIIEHHEM 00beMa SPUTPOLIUTOB U
KOHIIEHTPHPOBAHNEM BHYTPEHHETO COIEP’KUMOTO.

Kpowme Toro, 010krpoBaHue TpaHCIIOPTA MPETIAT-
CTBYET MOBBILIEHHIO BHyTpuKIeTouHOro pH [9].
Hopmanuzanus yposust pH sputpounTtoB crnoco0-
CTBYET COXPAaHEHHIO B3aMMOAEHCTBHN OEIIKOB
MeMOpaHbl U IUTOCKeNeTa, OeKOB IUTOCKENeTa, a
TaKKe HOPMaTbHOMY (DYHKIIMOHHPOBAHHUIO (DEPMEHTOB
sputpouutos [10].

BbiBOADI

BapOutan u penodapOuTa He USMEHSIOT YPOBEHb
MOCTTUIIEPTOHUYECKOTO JIN3HCA SPUTPOLUTOB. DTH
COC/IMHEHUS HE MOTYT 3HAUMTEILHO MOITU(HIIUPOBATh
B3aUMOJICHCTBHE OEJIKOB ITUTOCKEJIETA U IIUTOCKEIIeT-
MeMOPaHHOTO KOMILIEKCA.

Beenenue 6apOutana u penodbapOuTana CHUKAET
YPOBEHb I'HIIEPTOHUYECKOT0 Kproremoinn3sa. CTeneHb
CHIDKCHHS YPOBHS T'€MOJIN3a MOBBILIAETCS C yBEIH-
YEeHHEM HMX KOHILEHTpAllMW B Cpelie MHKYOaIuH.
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there are the cells both stable and unstable to posthy-
pertonic lysis.

Absence of barbital and phenobarbital effects on
the level of posthypertonic lysis enables to suppose
that they have no significant influence on cytoskeleton
proteins interaction with plasmatic membrane. It
appears that the interactions of barbital, phenobarbital
and annular band 3 protein lipids [13] do not change
band 3 protein-ankyrin-spectrin bonds.

During the incubation at hypertonic cryohemolysis
an initial erythrocyte shrinkage occurs in hypertonic
solution as well as further temperature decrease of
the incubation medium. In cell dehydration phase the
same processes as at dehydration during posthyper-
tonic lysis occur, although the temperature decrease
results in maintenance of a shrunken cytoskeleton
state, oligomere spectrin state and reparation rate
reduction of membrane defects [1, 2].

It should be noted that the mechanisms of damage
development during incubation are different in
hypertonic sucrose and NaCl solutions.

Along with the changes of cytoskeleton proteins
with erythrocytes membrane, incubation in sucrose
medium is accompanied by outflux of K" and CI-ions
out of cells. While CI" leaving K* is releasing and
intracellular water diffuses [8].

Intensity of ions outflux depends upon the incubation
medium composition (concentration of CI™ anions in it),
osmolarity, ionic strength, pH and temperature, as well
as of the effect of anion transport inhibitors [9, 11, 16].

Thus at the absence of C1~ anions in the incubation
medium its flow out of erythrocytes is found to be the
highest, and the level of hypertonic cryohemolysis is
the maximum therefore.

Anesthetic compounds inhibit the anion transport
performed with band 3 protein [3]. Both anion transport
inhibiting and change of the level of hypertonic
cryohemolysis depend on the concentration of barbital
and phenobarbital in the incubation medium and
possibly at similar concentrations. The absence of these
compounds effect on the level of posthypertonic lysis
enables to assume, that a change in ion transport
activity is not the main factor in the formation of certain
level of hypertonic cryohemolysis.

Transport processes inhibition prevents the outflux
of CI" and K* ions and also of bound water. This inhibits
the processes related to erythrocytes volume reduction
and content concentrating.

Also, the transport blocking prevents the rise of
intracellular pH [9]. Normalization of erythrocytes’ pH
level promotes the retaining of membrane and cyto-
skeleton proteins, cytoskeleton proteins, as well as
normal functioning of erythrocytes enzymes [10].

Conclusions
Barbital and phenobarbital were found not to
change the level of posthypertonic erythrocytes lysis.
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Bcenenacteue mHruOMpoBaHus TPAHCIIOPTa MOHOB,
KOHTPOJIIMPYEMOTO OEIKOM TMOJIOCH 3, CHH)KAETCS
YPOBEHBb KPHOT€MOJIH3a.
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These compounds are incapable of significantly
modifying the interaction of cytoskeleton proteins and
that of cytoskeleton-membrane complex.

Introduction of barbital and phenobarbital reduced

the level of posthypertonic cryohemolysis. The
reduction rate of hemolysis level is increasing along
with the compounds concentration rise in the incubation
medium. As a result of ion transport inhibition
controlled by band 3 protein, level of cryohemolysis
was shown to decrease.
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