VIK 57.043:611.36.018.1:577.352.465.57.085.2 UDC 57.043:611.36.018.1:577.352.465.57.085.2
BAusiHue pH U UOHHOI0 COCTaBa Cpe€Abl Ha YCTOVI‘-IMBOCTb

M30AUPOBAHHLIX TENAaTOUUTOB KpPbLIC K TIHUMNIEPOCMOTUHECKOMY CTpeECCy

T.I. Cepeaa, C.H. AexanumH, B.A. KonTenos, B.A. BOHAAPEHKO
MHCTUTYT npobaem kpmobmororum n kpuomeanumHsl HAH YkpauHbl, 1. Xapbkos

Effect of Medium pH and lon Composition on Rat’s Isolated

Hepatocyte Resistance to Hyperosmotic Stress

SereDA T.P., LezHANIN S.N., KopTELOV V.A., BONDARENKO V.A.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

W3yyanu BausiHUE cpell pa3IMYHOr0 KATHOHHOI'O U aHMOHHOI'O COCTaBa Ha yCTOWYMBOCTD M30JIMPOBAHHBIX I'€IATOLUTOB KPBIC K
JIEHCTBUIO THIIEPOCMOTHYECKOT0 cTpecca npu pasnuunblx pH cpensl. [okasano, yTo nmoBpexaronee AeHCTBUE BO3PACTACT B PALY
kaTnoHoB K*—Na" — Li*; B paay anuonos CH,COO™ — CI"—NO,". Cumxenuie pH npuBoaHUT K HOBBIIICHUIO YCTOHYHBOCTH KJIETOK BO
BCEX PACCMOTPEHHBIX Cpeax, MOBbIIeHne pH, HaNPOTUB, CHIIKAET YCTOHIMBOCTD KJIETOK K TUIIEPOCMOTHYECKOMY cTpeccy. CHIKeHUE
TeMIIepaTypbl HUBeIHpYyeT 3¢ EeKThl KaK HOHHOT'O COCTaBa CpeJibl, TaK M IienoyHoro pH.

Knioueswvie cnoga: renarouut, pH, ocMoIsIpHOCTB.

BuBuaau BIUIMB CEPEIOBHIN Pi3HOI0 KaTIOHHOTO Ta aHIOHHOTO CKJIaay Ha CTiHKICTh i30JbOBaHHX T'CHMATOIUTIB OO il
rinepoCMOTHYHOrO cTpecy mpH pisHux pH cepenosumia. [TokasaHo, 110 nomkomKyto4a ais 3pocrae y psiai karionis K" —Na"— Li*; y
pani anionis CH,COO™—CI"—NO,". 3umkenns pH npu3BoauTh 10 HiJABUIIEHHS CTIHKOCTI KIIITHH Y BCIX PO3MIAHYTHX CEPEIOBHILAX,
nigBuieHHs pH, HaBmaku, 3HWKYE CTIMKICTh KIITHH 10 TiIepOCMOTHYHOTO CTpecy. SHIKEHHS TeMIIepaTypy iHKyOail HiBeoe eekTH
SIK IOHHOTO CKJIaJy CepelOoBHIIa, TaK i iyxHoro pH.

Kniouosi cnosa: renarouut, pH, 0CMOJISIPHICTD.

The influence of the media with different cation and anion composition on rat’s isolated hepatocyte resistance to the hyperosmotic
stress effect under different pH medium was studied. It was demonstrated that a damaging effect increased in K* - Na*" - Li* cation
series; CH,COO" — CI' — NO; anion series. A pH decrease results in the augmentation of cell resistance in all observed media, a pH
increase, in contrast, reduces the cell resistance to hyperosmotic stress. A temperature decrease levels the effects of both ion medium

composition and alkaline pH.
Key-words: hepatocyte, pH, osmolarity.

Ha coxpaHHOCTB KJIETOK B IpoIEcce 3aMmopa-
KMBAHUSI-OTTAUBAHUS BIMAIOT OCMOJSPHOCTD,
Temneparypa, pH, coctas cpeasl 3aMopakMBaHHS U
npyrue Gu3HKo-XUMHu4Yeckue ¢GakTopsl cpensl [3].
W3ydenne poiu Kakoro-To OJHOTO U3 HUX 0e3 ydera
Ipyrux (akTOpOB CpeAbl HE MOXET SIBISITHCS
JOCTATOYHO aJ€KBATHBIM ISl YCIIEIIHOTO YIpaB-
JIEHUS TPOILIECCOM 3aMOpaKMBaHUA-0TTanBaHus [1],
YTO BBI3BIBAET HEOOXOJMMOCTH KOMIUIEKCHO HCCIIE-
JIOBAaTh BO3MIEHCTBHE (PH3UKO-XUMHUUIECKUX (DAaKTOPOB
CpeJbl Ha KIIETKH.

Hens nanHOrO HCCaeNOBaHUS — U3YYEHHE LIUTO-
JIN3a U30JIMPOBAHHBIX TEMATOILMTOB KPBIC B CPElax ¢
Pa3IMYHOM KOHIEHTpaluell HOHOB B 3aBUCUMOCTH OT
pH cpenpl, ee aHHOHHOTO M KATHOHHOT'O COCTaBa.

Marepuajabsl 1 MeTOABI

B xozne uccietoBaHus HCIOJIB30BAIH CIEAYIOIINE
peaxtuBsl: TpunicuH (Ferak), HEPES (Merk), Tputon
X-100 (Ferak), “Peaxum” “uyma” u “xa”.

W3onmpoBaHHBIE renaTonuThl HOMy4ai GpepMeHTa-
TUBHBIM CITIOCOOOM C HCITOJIb30BAaHUEM TPHUIICHHA,

Such physical and chemical medium factors as
osmolarity, temperature, pH, a freezing medium
composition and others affect cell integrity during
freeze-thawing process [3]. The study of the role of
one of the parameters without taking into account other
factors of the medium can not be a quite adequate for
a successful freeze-thawing process managing [ 1], that
necessitates a combined study of the effect of physical
and chemical medium factors on cells.

The aim of this investigation was to study the rat’s
isolated hepatocyte cytolysis in the media with different
ionic concentration depending on the medium pH, its
anion and cation composition.

Materials and methods

In the investigation we used the following reagents:
trypsin (Ferak), HEPES (Merk), Triton X-100 (Ferak),
the others from “Reakhim” with grade “Chemically
pure for analysis” and “Chemically pure”.

The isolated hepatocytes were obtained according
the enzymatic method using trypsin [8]. 6-12 months’
Wistar male and female rats were narcotised with

Aodpec onsn koppecnonoenyuu: Kontenos B.A., Uactutyr mpobiem
kpuobuosiorun u kpuomenunuasl HAH Ykpaunsl, yi. IlepesciaBckas,
23, r. XapbkoB, Ykpauna 61015; ten.:+38 (057) 772-00-71, ¢axc: +38
(057) 772-00-84, e-mail: cryo@online.kharkov.ua

NMPOBJIEMbI
KPUOBMOJIOTUU
2004, N21

Address for correspondence: Koptelov V.A., Institute for Problems
of Cryobiology&Cryomedicine of the Natl. Acad. Sci. of Ukraine,
23, Pereyaslavskaya str.,Kharkov, Ukraine 61015; tel.:+38 (057)
7720071, fax: +38 (057) 7720084, e-mail:cryo@online.kharkov.ua

PROBLEMS
OF CRYOBIOLOGY
2004, Ne1



ormrcanHbM B [8]. Kpeic muanm Buctap o6oero nona
B Bo3pacTe 6-12 Mec HapKOTU3UPOBAJIM THOIIEHTAIIOM
HaTpHsl, OCTIe YeT0 BCKPHIBAIN OPIOIIHYIO MOJOCTb.
B BOpOTHYIO BEHY BCTaBIISAIM KAaHIOIIO JUAMETPOM
1 MM U 3aKpeIUIsIN JIUTaTypod, HaICEKaIN HUXKHIOKO
Moyl BeHy W mepdysupoBanu 7-10 MUH mpu
temmeparype 37°C OydepHBIM pacTBOPOM CIIEAYIO-
miero cocrasa: 0,27 M caxapossr, 6 MM KCI, 3 MM
NaHCO,, 2 mM D/ITA, 10 MM HEPES, pH 7,4.

[Tocne 3TOro medeHsb ymansiid U3 OpPIOMHON
[IOJIOCTH, 32KMMOM IEPEKUMAIIN BEPXHIOIO IMOJYIO
BEHY M PELHUPKYIATOPHO MepPy3upoBaIl B TEUECHHE
3-5 MUH TeM ke pacTBOPOM, COAEPKAIIUM AOMOJI-
HutensHO 0,05% TpuncuHa.

JucneprupoBaHue OCYLIECTBISIN MPOJAaBINBa-
HUEM CKBO3b HEHJIOH B pacTBOpE XEHKCa Ha XOJIOJE.
ITocne hunsTpoBaHuUs IPOOUPKH C KIICTOUHOU CyCITCH-
3Weil oTcTanBajiIy Ha xojozae 20 MUH.

3aTeM cycneH31Io IeHTPUYTUPOBaIN 3 MUH IIPU
50 g, HamOCAMOYHYIO KXHUIAKOCTH YIAMSIN WU IS
OYHUCTKH CYCII€H3UH JBAKIbI IEHTPUPYTHPOBAIN TIPH
TeX )K€ yCIOBHAX B Te4eHHe | MUH. DKCIIpecc-OeHKY
NPOBOJUIIU C MOMOIIBIO TPUIAHOBOTO CHHETO [4].
Ku3HecnocoOHOCTh BBIAETCHHBIX KIIETOK COCTABIISIA
85 — 90 %, xomuuectBo — (250-350)x10° K1./MIT.

B skcnepumenTax UCTIoNb30BaIl pacTBOPHI COJIEH
CJIEYIOIINX KOHIIeHTparwmii (Monb/n): 0,55;0,75; 0,95;
1,2; 1,8. PacrBops! rotoBunu Ha 0,01 M docharaom
Oydepe ¢ pasnuuabiM pH. K 3 Mt kaxkaoro pactesopa
no6asisin 0.75%10 ki1./Mi1 cpesibl HHKYOAIuu, UH-
kyouposasu 10 MuH. 3aTeM npoOs! HIEHTPU(PYTUPOBATH
npu 1000 06/MUH B TeueHHE 2-X MUHYT H OTOUpaIH
poOBI AJI OTpeAeNeHUs] aKTUBHOCTH MapKEPHOTO
¢depmenta nakraraeruaporenassl (JIAT). dns ompe-
neneHus odmer akrueHocTH JIJI B 3 M1 AHCTHILIATA
nomemanxu 0,75x10° xi1./Mi1 ¥ HHKYOUpOBanu Ha
XO0JI0JIe B TEYEHHE Yaca Wi K 3 MJI u3pacTBopa A0-
6asisutu 0,75%10° kir./mit 1 100 put 20%-ro pactBopa
Tpurona X-100 n nakyOupoBanu 1 4.

AxTtuBHOCTH JIJII' ompenensiim ¢ mpuMeHEHUEM
UW-tecta [4].

Pe3yabTarsl U 00Cy:KAeHHE

Jlannubie, peacTaBiIeHHBIC HA PUC. 1, OTpa)karoT
3aBUCUMOCTD BJIMSHUS HA KJIETKU THIIEPOCMOTH-
YECKUX KOHLIEHTPALUN pa3IUYHbIX COJIEH ¢ U3MEHe-
HUEeM uX KoHueHTpanuu npu pH 7,4. Buano, uto B
cpenax, colaepKallux XJIOpUA HATpus, LUTOIHU3
pETUCTPUPYETCS HauMHasl C KOHLEHTPAUUU COIHU
0,95 M, nocrurast ipu HanOosee BBICOKOW KOHIICH-
Tpanuu 3HaueHui nopsiaka 80%. B cpenax ¢ xnopuaom
JIATUSL HAOJTFOMaeTCs aHaJIOTHYHAsl 3aBUCHMOCTh. B
TO € BPEMS B Cpellax, COMEPIKAMNX XJIOPHUI Kaus,
nutonu3 He npessimaeT 30% Bo BCeM paccMOTpEH-
HOM KOHIICHTPAITMOHHOM JHaIla30oHe. AHaJIOruIHas
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sodium thiopental, afterwards the abdominal cavity was
dissected. We put a 1 mm cannula in a portal vein and
fixed with ligature, an inferior portal vein was incised
and perfused for 7-10 min under 37°C with a buffer
solution of following composition: 0.27 M of sucrose,
6 mM of KCI, 3 mM of NaHCO,, 2 mM of EDTA, 10
mM of HEPES, pH 7,4

Afterwards the liver was removed out of abdominal
cavity, a superior portal vein was clamped and perfused
in a recirculatory way for 3-5 min with the same
solution, containing in addition 0.05% trypsin.

The dispersion was done with pressing through the
nylon in Hanks’ solution in cold. After filtration the
vials with a cellular suspension were maintained in cold
for 20 min.

Then the suspension was centrifuged for 3 min at
50 g, a supernatant was removed and twice centrifuged
to purify suspension under the same conditions for 1
min. The express-evaluation was carried-out with
trypane blue usage [4]. The viability of isolated cells
made 85-90%, a number did (250-350)x10° cells/ml.

In the experiments we used the salines of following
concentrations (mol/l): 0.55; 0.75; 0.95, 1.2; 1.8. The
solutions were prepared on a 0.01 M phosphate buffer
with different pH. To 3 ml of each solution we added
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KoHueHTpauus Bewiectea, M
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Puc. 1. llutonu3 n30JMpOBaHHBIX T'€NATOLUTOB KPBIC B
cpenax ¢ pa3jIMyHOM KOHUEHTpauuein conu: [0 — xjiopun
HaTpus, 00— xyopua Kajius, Bl — XJI0puJ JIUTHS, 21— HUTpart
HaTpus; Ml — auerar Hatpus; pH 7,4, Temneparypa HHKY-
6auun 37°C, Bpemst nHKyOanuu 10 MuH.
Fig. 1. Cytolysis of rat’s isolated hepatocytes in the media
with different salt concentration: 0— sodium chloride; 00—
potassium chloride; B — lithium chloride; &2 — sodium ni-
trate; Ml —sodium acetate; pH 7.4; 37°C incubation tempera-
ture; 10 min incubation time.
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3aBHCHMOCTH OTMEYAeTCsl M B CpejlaX, COJeprKaInx
areTat HaTpus.

B cpenax ¢ HuTparom Harpus HaOIrOMaeTCS Mak-
cuManbHbIi Beixod JIJAI' mo cpaBHEHHUIO CO BCEMHU
OCTaJbHBIMH CpelaMu. B cpene ¢ KoHIEHTpamuei
conu 0,95 M nutonus nocturaet 80 %, HapacTas mpu
JaJbHEHIIeM TOBBIMIEHUN KOHIEHTPAIUW HHUTpATa
HaTpHSL.

Habnronaembie pa3nuyuus B ASUCTBUH HA KIETKY
Cpell pa3HOTO KaTHOHHOTO COCTaBa MOTYT OOBSICHATh-
Csl BIUSHUEM HOHOB C Pa3IMYHBIMU paJnycaMHu Ha
CTPYKTYpPY BOJHOI'O pacTBOpUTENs — ¢akTopa, B
3HAYMTEILHOW CTEIEHU OTPEEISIONEr0 CTabub-
HOCTh MEMOpaHHBIX CTPYKTYp kieTku. [lomumo
3TOTO0, OT pajJryca MOHOB 3aBHCHUT WX CIIOCOOHOCTH
repecekaTh MEMOpaHy ¥ WHIYIUPOBAThH Iepepac-
IpeeNieHne BOJbI U3 KICTKH M B HEE, TEM CaMbIM
JIETEPMUHUPYS 00BEM KIETKH B Cpelie C COOTBET-
CTBYIOIIIUM 3JIEKTPOJIUTHBIM cocTaBoM. Harpuii u
JIUTHNA — OTHOCUTEIBHO HEOOJIBIITHE HOHBI, CITOCOOHBIC
OBICTPO MPOHUKATH CKBO3b MEMOpaHHbIC Je(EKTHI,
BbI3BaHHBIE JE€HCTBHEM THIEPOCMOTHYECKOTO
pacTBOpa, 4TO BeZIeT K HaOyXaHMIO U TIOCIEAYIOLIEMY
paspymenuto kietok [9]. Kanuit — 6onee KpymHBIN
HOH, IOTOMY ITPOHHUIIAEMOCTh MEMOPaHbI JJIsl HETO B
BBHIOPAHHBIX IKCTIEPUMEHTATBHBIX YCIOBHUSIX 3HAYH-
TENBHO HUXKE, YTO MpeaoTBpalaeT Habyxanue [2].

JleiicTBrE Ha KJIETKY pa3IMYHBIX aHHOHOB OTIpe/ie-
JAETCSA, CKOpee BCETO, MX THAPATHPOBAHHBIM pa-
muycoM. Cpenr BRIOpaHHBIX aHHOHOB MaKCUMAITbHBIN
TUAPATUPOBAHHBINA pajlyCc — y amerara, MUHUMAab-
HbII —y HUTpaTa [6]. [To Mepe yMeHbIIeHus THApaTU-
POBaHHOTO paJHyca YBEIMYUBAETCS XaOTPOIHOE
JieiicTBUE MOHA Ha OIbKaiie K MeMOpaHe CIIOH BO-
JIBI, UTO U MOXET OTpakaThbCs HAa YCTOWYMBOCTH KJle-
TOK K OCMOTHYECKOI JIerHApaTaluu.

Ha puc. 2 npencraBieHa 3aBUCUMOCTD JJIsL CPeNl
¢ pH 6,0. Bo Bcex cpenax IUTONM3 HE MPEBHIIIACT
25-30 %. Ho npu nosermennom pH cpens! (puc. 3)
3HAYUTETHHBIN IIUTOHN3 HAOIIOAAETCS YKe B Cpefie C
koHIeHTparnueit comu 0,55 M (HuTpar Hatpus). B
cpenax, BhI3bIBAaBIINX MoBpexaeHue ¢ pH 7,4 (HuTpar
Y XJIOPUJT HATPUS, XJIOPUJI JINTHSL ), IPU KOHIICHTPAIAH
comu 0,95 M oTMeuanu NpakTUYECKU MOTHBIN [IUTOIHU3.
B cpenmax, comepkamux amerat HaTPUS U XIOPHI
KaJTus, TIPY TTOBBIIICHUH KOHIIEHTpaIiiu coyy 1o 1,2 M
LUTOJIH3 cOoCcTaBisieT mopsiaka 50%.

Haubonee BeposiTHOE 00BSICHEHUE JCHCTBUS TAKO-
ro pakropa, KaKk KOHIIEHTPALUs IPOTOHOB TIPH U3Me-
HeHuu pH, — BnusiHue Ha GOpMUPOBaHUE TUTUIECKUX
nop. Cumnraercs, 9YTO Kpas JUTUYECKUX IOP OTpHLIA-
TEIBHO 3apsDKEHBl W TIOBBIMIEHHBIE KOHIEHTPALUU
IIPOTOHOB CIIOCOOCTBYIOT MX 3aMbIKaHUI0. HampoTtus,
[P CHUYKEHUH KOHIIEHTPAIIMH IPOTOHOB TIOPHI MOTYT
pacTH B pa3Mepe, 4TO CITIOCOOHO MPUBECTH K HApYIIIe-
HUK TPOHHUIIAEMOCTH TIIa3MaTUYeCKON MeMOpaHBbI
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0.75%10°cells/ml of incubation medium and incubated
for 10 min. Then the samples were centrifuged under
1000 rpm during 2 min and selected to determine the
activity of lactate dehydrogenase (LDG) labelled
enzyme. In order to find out the LDG total activity we
placed 0.75%10° cells/ml into 3 ml of distillate in cold
for 1 hr or to 3 ml of physiological solution we added
0.75%10° cells/ml and 100 pl of a 20% Triton X-100
solution and incubated for 1 hr.
LDG activity was determined with UW-test [4].

Results and discussion

The data, presented in Fig. 1 reflect the dependence
of hyperosmotic concentration effect of various salts
on cells with a change in their concentration under pH
7.4. It is seen, that in the media with sodium chloride
the cytolysis is recorded starting from 0.95 M salt con-
centration, by achieving under the highest concentration
the values about 80%. The similar dependence is ob-
served in the media with lithium chloride. At the same
time in potassium chloride-media the cytolysis does
not exceed 30% in all considered concentration range.
The same dependence is noted in sodium acetate media.

The maximum LDG release in comparison with
other media is observed in sodium nitrate-media. In
the medium with 0.95 salt concentration the cytolysis
achieves 80% by increasing with further augmentation
of sodium nitrate concentration.

The observed differences in the action on a cell of
the media with different cation composition can be
explained by the effect of ions with different radius on
the structure of aqueous solvent: the factor, determining
in a considerable extent the stability of cell membrane
structure. In addition, the capability of ions to cross a
membrane and to induce the water redistribution out
ofa cell and into it depends on their radius, determining
thereby the cell volume in the medium with correspon-
ding electrolyte composition. Sodium and lithium are
relatively small ions, capable to rapidly penetrate
through the membrane defects, caused by the action
of hyperosmotic solution, that results in the swelling
and following cell destruction [9]. Potassium is bigger
ion, therefore the membrane penetration for it in the
selected experimental conditions is considerably lower,
that prevents swelling [2].

The effect of different anions on a cell is mostly
determined by their hydrated radius. Among the
selected anions the maximum hydrated radius is for
acetate, the minimum is for nitrate [6]. With a decrease
in a hydrated radius there is an increase in chaotropic
ion effect on the closest to a membrane water layers,
that can be reflected on cell resistance to osmotic
dehydration.

Fig. 2 shows the dependence for the media with
pH 6.0. In all media the cytolysis does not exceed 25-
30%. However during an increased pH of the medium
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Puc. 2. [lutonus M30JUPOBAHHBIX I'eMATOIUTOB KPHIC B
cpenax ¢ pasIMYHON KOHIEHTpanuei comu: [ — XJIopHx
HaTpus; OO0 — xopul Kanus; [l — XJ0pul JIuTus; E4— Hutpar
HaTtpus; M — auerat HaTtpus; pH 6,0; Temneparypa
nHKyOanuu 37°C; Bpems nakyoaryn 10 MuH.

Fig. 2. Cytolysis of rat’s isolated hepatocytes in the media
with different salt concentration: 0— sodium chloride; O0—
potassium chloride; @ — lithium chloride; &1 — sodium ni-
trate; Ml —sodium acetate; pH 6.0; 37°C incubation tempera-
ture; 10 min incubation time.

KJIETKH U JanpHelmemy m3ucy [7, 8]. Yka3zaHHBIH
(akTOp MOXKET OKa3bIBaTh CYLIECTBEHHOE BIUSHHE
Ha arperarHoe COCTOSIHHE MeMOpaHHBIX OENKOB,
mpexae Bcero 0enkoB nuTockenera. Mmerorcs man-
HBI€, 4TO NPU HU3KUX pH yBennunBaeTCs NpoYHOCTh
aCCOLMALIMN LUTOCKEIETHBIX OSJIKOB ¢ MEMOpaHOH, YTo
TaK)K€ MOXKET MOBBINIATh YCTOMUYMBOCTD KJIETKH [8].

CoBepiuieHHO WHas KapTHHA HaOIOmaeTca mpHu
CHIDKEHHH TeMIepaTypsl cpeabl nHKyOaruu 1o 0°C.
B TaGnuiie npuBeieHbI JaHHbBIE [ATOIN3a H30JIMPOBAH-
HBIX TEMaTOIMTOB KPBIC B PA3UYHBIX CpeAax MpHU
TUIIOTEPMUYECKON TemmepaTtype U pa3Hbix pH
(30 mun waKyOaruu). M3 mpeacTaBIeHABIX TaHHBIX
BUIHO, YTO B TedeHue nosyydaca Boixon JI/II' ve Hao-
JIIOIAETCsI BO BCEX pACCMOTPEHHBIX Cpeaax, 3a UCKITIO-
YEHHEM CpEJl, COAEPKAIINUX HUTPAT, [ MOKHO 3ape-
ructpuposatb 30%-i nuTonus. I'mnorepmMuueckas
TeMIIepaTypa HUBEIUPYET Kak 3 (PEKThI, CBSI3aHHbIE
C BIIMSIHUEM MOHOB Ha COCTOSIHUE MEMOpaHbI, TaK U
a¢dexrsl, BoizbiBaeMble pH. [Too6HbIe 23 deKTh MO-
T'YT OBITH CBSI3aHBI C BIMSHUEM OKOJIOHYJIEBOW TEMITe-
paTtypsl Ha cocTosiHHE MeMOpaHHBIX Ne(PEKTOB,
MHUIIUUPOBAHHBIX KaK THIIEPTOHMYECKUM BO3JEHCT-
BHEM, TaK M CIECIUPUUECKUM JCHCTBHEM cOJiel Ha
MeMOpaHHYIO BOJTy U Ha CTa0MIILHOCTD M IETIOCTHOCTD
MeMOpa#nsl [1].
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Puc. 3. Ilutonus M301MPOBAHHBIX TeNaTOLUTOB KPHIC B
cpemax ¢ pa3IMYHON KOHIEHTpamuei conmu: [ — XJIopun
HaTpus; O — xyopu Kanus; [l — XJI0pul JIUTUs; 24— HUuTpar
Hatpus; M — auerat Hatpus; pH 8,0; Temneparypa
nHKyOanuu 37°C; Bpemst nuakyOarmu 10 MuH.

Fig. 3. Cytolysis of rat’s isolated hepatocytes in the media
with different salt concentration: 0— sodium chloride; 00—
potassium chloride; @ — lithium chloride; &2 — sodium ni-
trate; Ml —sodium acetate; pH 8.0; 37°C incubation tempera-
ture; 10 min incubation time.

(Fig. 3) a considerable cytolysis is observed even in
the medium with 0.55 M salt concentration (sodium
nitrate). In the media, caused the damage with 7.4 pH
(sodium nitrate and chloride, lithium chloride), a
practically complete cytolysis was noted at 0.95 M
salt concentration. In sodium acetate and potassium
chloride media when increasing the salt concentration
up to 1.2 M, cytolysis makes about 50%.

The most probable explanation of the action of such
factor as proton concentration during pH change is
the effect on a lytic pore formation. The edges of Iytic
pores are believed to have a negative charge and the
increased proton concentrations contribute to their
closing. In contrast, when decreasing the proton
concentration, an increase in pore size can occur, that
may result in the impairment in cell plasmatic membrane
permeability and further lysis [7, 8]. The mentioned
factor can affect the aggregate state of membrane
proteins, and first of all, cytoskeletal proteins. There
are the data, that under low pH the tightness of
cytoskeletal protein association with a membrane
augments, that can increase a cell resistance as well [8].

A quite different picture is observed when decreas-
ing the temperature of incubation medium down to 0°C.
The table demonstrates the data of isolated rat hepato-
cyte cytolysis in different media under hypothermic
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Bnusinue pH cpenpl Ha Beixon JI/II" 13 M3011MpOBaHHBIX I'€NIATOLUTOB KPBIC B Pa3IMUHBIX THIIEPTOHUYECKUX Cpelax
ripu 0°C (10 MuH nHKYOGanmm)

Effect of medium pH on LDG release out of rat’s isolated hepatocytes in different hypertonic media at 0°C
(10 min incubation)

BerrectBa
Substances
Concentiationi NaCl Choline chleride Niote
pH6,0 pH?74 pH8,0 pH6,0 pH?74 pH8,0 pH6,0 pH?74 pH8,0
0,55 50+0,3 4,0=0,4 6,7%+0,5 2,7%0,1 5,0=%0,1 52%0,3 52%0,5 8,0%0,5 8,5+0,4
0,75 3,0%0,2 7,0=0,3 7,0=0,5 3,5+0,3 7,0=0,5 8,0=0,4 5,0=%0,2 10,7+0,4 9,5%+0,7
0,95 4,0=0,4 50=0,2 7,0=0,3 3,5+=0,3 6,0=0,4 9,5+0,7 6,0=0,2 10,8=1,2 20,0=1,0
1,2 50=0,3 4,0=0,1 8,0=0,5 54=+0,4 50=0,3 9,0%=0,6 4,0=0,1 13,56%=1,2 27,0%5,0
1,8 7,0=+0,4 6,7+0,4 6,7%=0,7 50=+0,3 8,0=0,5 8,7+0,87 8,0=0,7 17,0=1,4 30,0%3,0
KCl NaAc
pH6,0 pH74 pH8,0 pH6,0 pH74 pH8,0
0,55 6,0+1,0 5,0%+0,5 6,7%+0,7 6,0+0,3 5,0+0,4 5,0+0,6
0,75 6,7%+0,8 6,0+0,3 6,7+0,5 7,0=0,1 5,0+0,1 5,0=%0,5
0,95 7,0+0,6 6,0+0,3 7,0=+0,9 7,0+0,7 8,0 =0,1 6,0+0,4
1,2 7,0=+0,5 6,7%+0,6 7,0=+0,9 6,0+0,5 8,0+0,7 6,0+0,7
1,8 6,7%+0,5 6,7+0,4 7,0=+0,5 7,0=+0,5 7,8+0,4 14,0+=0,8

BbiBOADI

[TonyueHHBIE pe3ynbTaThl MOKAa3bIBAIOT, YTO
YCTONUYNBOCTD KJIETOK K THIIEPOCMOTHUYECKOMY CTpEC-
CY 3aBHCHUT OT HOHHOTO cocTaBa ¥ pH cpezpl: moHmxKe-
Hue pH ONpuBOAUT K MOBBIIEHUIO YCTOWYUBOCTHU
KJIETOK K OCMOTUYECKOMY BO3JI€HCTBHIO, IIOBBIIICHUE
pH, HanpoTuB, ee cHukaet. IIpu 3ToM BIHsSIHEE HOHOB
MOJKET OBITh KOMIUIEKCHBIM U B CpellaX ¢ KATHOHAMU
pean30BbIBATECA 10 OCMOTHYECKOMY MEXaHU3MY, a
C aHMOHAMHU — 110 XaoTponHoMy. CHIKEeHHE TemMIepa-
TYpBI CpeAbl HHKYOAII HUBEIUPYET KaK ACHCTBUE
O0CMOTHYECKOTO (pakTopa, Tak U cnenuduieckoe nei-
CTBHE MOHOB Ha MeMOpaHy rernaTOLUTOB.
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temperature and different pH (30 min incubation). The
presented data show, that during a half of an hour the
LDG release is not observed in all observed media,
excluding those with nitrate, where 30% cytolysis can
be recorded. Hypothermic temperature levels both the
effects, related to the ion influence on a membrane
state, and those, caused by pH. The similar effects
can be related to the influence of about zero tempe-
rature on a membrane defect state, initiated by both
hypertonic effect and specific salt one on a membrane
water, as well as membrane stability and integrity of a
membrane [1].

Conclusions

The results obtained demonstrate that cell resistan-
ce to hyperosmotic stress depends on the medium ion
composition and pH: pH decrease results in the aug-
mentation of cell resistance to an osmotic effect, pH
increase, in contrast, decreases it. At the same time
the ion influence can be combined and in the media
with cations can be realised via an osmotic mechanism,
and with a chaotropic one as for anions. A temperature
decrease in the incubation medium levels both the
osmotic factor effect and the ions specific action on a
hepatocyte membrane.
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