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MNccaeaoBaHne BAUSIHUS HEKOTOPbLIX TMPOHUKAIOUWNX KPHUOMPOTEKTOPOB

Ha MUKPOCOMbI METOAOM XEMUAIOMUHECLIEHLIUU

E.B. OHunuweHko, A.B. 3nHYeHKO
MHcTutyT npobaem kpmnobuorornm m kpmomeamumntsl HAH YkpanHbi, r. Xapbkos

Study of Effect of Some Permeable Cryoprotectants on Microsomes

Using Chemiluminescence Method

E.V. ONISCHENKO, A.V. ZINCHENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

Metonom xemumomuHecueHuu (XJI) nzydanu BIusSHHE 3aMOpPAXMBAHHUS M HHU3KOMOJIEKYISPHBIX KPHOIMPOTEKTOPOB HA
HMHTEHCUBHOCTB IIEPEKHUCHBIX IPOIIECCOB B MUKPOCOMAX IEIEHH KpBIC. B KadecTBe KpHOIPOTEKTOPOB UCHOIB30BANIH PACTBOPHI INIMIIEPHUHA
(I'm), 1,2-mpomanauona (1.2-I11) m AMCO, npurotoBieHHbIe Ha Tpuc-Oydepe B AnamazoHe KoHIEHTpamui ot 5 mo 40 macc %.
OrMmedeHo, YTo 3HAYEHHUs CHOHTaHHOU XemumomuHecuennuu (CXJI) ammmutyaer u ceerocymmsl H O, u Fe*'-unaymupyemoit XJ1
BO3pACTAIOT IIPH COAEP>KAHNH KPHOIIPOTEKTOPOB B CyCIIEH3MH MUKpocoM BhIme 30 mace %.

Kniouegvie cnosa: MUKpOCOMBI ITEUCHH, KPUOIIPOTEKTOPEI, IEPEKUCHOE OKUCIICHNUE JINMNA0B, CBOOOIHOPAIUKAIbHBIE MPOLECCHI,
XEMUITFOMUHECTICHITHS.

MeTomoM XeMITFOMIHECLICHITiT BHBYAIIN BILUTUB 3aMOPOKYBAHHS 1 HU3bKOMOJICKYJSIPHUX KPIOIPOTEKTOPIB Ha IHTCHCHBHICTB TIPOLIECIB
[TOJI y mikpocomax Me4iHKH mIypiB. SIK KpPiOMPOTEKTOPH BHKOPHUCTOBYBAIM PO3UMHU TIilepuHy, 1,2-npormangiony i JMCO,
BHTOTOBIICHI Ha Tpic-Oydepi B Hiama3oHi KoHIEHTpaLii Bix 5 1o 40 mac %. 3a3HaueHO, 10 MOKA3HUKH CIOHTAHHOI XeM1TIOMiHECLICHIIIT,
ammtiTyu i ceitnocymu H,0O, Ta Fe*'-innyxoBanoi XxeMimoMiHeCIIEHIIIT 3pOCTalOTh IPH BMICTi KPiOIPOTEKTOPIB y CyCcreHs3ii MikpocoM
uiie 30 mac %.

Knwuosi cnosa: MikpocoMu TEYiHKH, KPIOMPOTEKTOPH, IIEPEKUCHE OKUCICHHS JIIMiIiB, BUIBHOPAaANKAIbHI IPOIECH,
XEMUIFOMIHECIIEHILIS.

The effect of freezing and low molecular cryoprotectants on the intensity of peroxidative processes in rat’s liver microsomes have
been studied using chemiluminescence (CL) method. As cryoprotectants (CP) we used solutions of glycerol (Gl), 1,2-propane diol
(1,2-PD) and DMSO, prepared on Tris-buffer within the concentration range from 5 to 40% (w/w). The values of spontaneous
chemiluminescence (SCL), amplitude, H,O, light sum and Fe*induced CL were noted to augment when the cryoprotectant content in

microsome suspension was higher than 30% (w/w).

Key-words: liver microsomes, cryoprotectants, lipid peroxidation, free-radical processes, chemiluminescence.

KieTounsie MeMOpaHbI OMOTOTHYECKIX 0O BEKTOB
SIBJISIFOTCSL HanOoJiee MOBPEXKIAIONUMUCS CTPYKTY-
paMu oA AeUCTBUEM HU3KUX TeMIiepaTyp. Pa3BuTtuto
HHU3KOTEMIIEpaTypHOH JECTPYKIIMH MEeMOpaH CIO-
co0CcTBYyeT CBOOOIHOPAIUKAIBLHOE MEPEKUCHOE
okucienue yununaoB (I10JI). 'mmokcus, mewcTBue
TUIEPKOHLEHTPALUI CONEH, HapyLIEHUE CTPYKTYPHOMN
HMHTErpaluid MeMOpaHbl, KOTOPbIe MOTYT BO3HHMKATh
B TIpollecce 3aMOPaKUBAHUSA-OTTAMBAHUS, CIIOCO0-
CTBYIOT pa3BuTHio npoiieccoB [1OJI B MeMOpaHHBIX
cTpykTypax kietku [2]. Yposens I1OJI aBasetcs
OJIHUM M3 Ba)KHEUIINX TECTOB Ha CTEMEHb MOBPEXK-
nenuss 6noo0bekToB. [locieacTBueM M3MEHEHUS
COCTOSTHUS JIMTTUAHOTO OMCIIOS KIIETOYHBIX MeMOpaH
MOXET CTaTh HAPYIICHHUE CKOPOCTH JIMIOTIEPOKCH-
naru. [Ipu EenHbBIX peakIwisIx TePOKCHIAIIH JIUITHIO0B
00pa3yroTcs TOKCHYHBIC MPOXYKTHI, BIMSIONIAE HA
AKTUBHOCTH (DEPMEHTOB, KOTOpPHIE 00ECIIEUNBAIOT
ONTUMATBHOE PYHKITMOHUPOBAHUE ¢ -TPAHCTIOPTHOM
uenu ruapokcunaznot cuctemsl [9]. [Iponecce ITOJT

Cell membranes of biological objects are the most
impaired structures under low temperature effect.
Free-radical lipid peroxidation (LPO) contributes to the
development of low temperature destruction in
membranes. Hypoxia, effect of salt hyperconcen-
trations, disorder in membrane structural integration,
which can occur within the freeze-thawing process,
contribute to the LPO process development in
membrane structures of cell [2]. LPO level is one of
the most important tests to determine the damage extent
in bioobjects. The disorder in lipid peroxidation rate
can be the consequence of a change in lipid bilayer
state of cell membranes. During lipid peroxidation chain
reactions the toxic products are formed. They affect
the activity of enzymes, which provide an optimal
functioning of e~-transport chain of hydroxyl system
[9]. The LPO processes are highly sensitive to the
presence of such substances of exogenous origin as
xenobiotics [7], cryoprotective substances [5] in
biological systems. As the examples of spleen and
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BEChMa YyBCTBUTEIBHBI K TMPUCYTCTBHUIO B OHMOIIO-
THYECKONW CHUCTEME TaKHX BEIIECTB 3K30TCHHOTO
MPOUCXOXKICHHS, KaK KCeHOOMOTUKH [7], KpUO-
3amuTHBIe BemecTBa [5]. Kak Oputo mokazaHo Ha
npuMepe PparMeHTOB TKAHEH CEIe3EHKU U IICYCHH B
npucyrcreun JIMCO, mmrnepuna, [191-400 n [191-1500
[3,8], cTeneHb BIUSHUSA HK30T€HHBIX BELIECTB Ha
npoueccel [1OJI 3aBUCUT OT KOHLIEHTpallUK KpHUo3a-
IIUTHBIX BEIIECTB M OT BPEMEHHU SKCIIO3HUIUU OHO-
00BEKTOB B pacTBOpax KPUOMPOTEKTOPOB. [Ipn sToM
OXJIAKJICHUE-HATPEB OKAa3bIBAIOT JOIOJIHUTEIbHOE
BIIMSHHUE HA MPOIECCHl JUMONEPOKCUIALINU. DKCIIe-
PYUMEHTEHI, TIPOBOJIMUMBIC HA TaKUX CIIOXHBIX OHMOJIO-
TUYECKUX CUCTEMaX, KaKk TKaHH, IIO3BOJISTIOT YCTaHO-
BHTH OOIIYIO KApTHHY BIUSIHUS Pa3IMYHBIX (PAKTOPOB
Ha npoueccsl [1OJI. [ moHuMaHus UX MEXaHU3MOB
JIEHCTBHUST MOKHO HCITIOJIB30BaTh MOJCIBHBIE CHCTE-
MBI, B 9YaCTHOCTH, MHKPOCOMAJIbHBIE MEMOpPAHEL.
Lenr maHHOW pabOTHI — UCCIICIOBAHUE BIUSHUS
runepuna, JIMCO, 1,2-11J1 1 Hu3Kkux Temneparyp Ha
XapakTep MePEKUCHBIX MPOIIECCOB B MUKPOCOMAITEHBIX
MeMOpaHax MmedeHn Kpsic MetogoM XJI.

Matepnaabl 1 meToAbI

B paGote mcmonap30Banu KpbIC-CaMI[OB JIMHUU
Bucrap maccoit 180-200 . DKCIEpUMEHTHI MTPOBE-
JEHBl B COOTBETCTBUM ¢ OOIMMHU NPUHLHIAMH
SKCIIEPUMEHTOB Ha >KUBOTHBIX, OJOOpEHHBIMU 1-M
HanmonaneasiM KoHTpeccoM 1o 6moatuke (Kues,
Ykpanna, 2001) 1 cortacoBaHHBIMH C TTOJIOKCHISIMHU
EBpomneiickoii KOHBEHIIMU O 3aIllUTE MO3BOHOYHBIX
KHUBOTHBIX, HCIIOJIB3YEMBIX JUISI SKCIIEPUMEHTATBHBIX
u 1pyrux HayqHbIX neneit (CtpacOypr, @panius, 1985).
MukpocoManbHy0 (pakIuio MOJydadd METOIOM
i depeHITuaTFHOTO YIBTpaleHTpUuQyrupoBanus [1].
MukpocoMsl CyCIEHIUPOBAJIH B CpeJIE, COAEpIKaIIen
50 MM Tpuc-HCI (pH 7,2). Conmepxxanue Oenka B
CyCIleH3WH, ompenensiemoe mo merony Jloypu B
Moaudukamu Mumiepa [ 11], cocrasmsino 20-40 mr/mit.
Koneunas konnenTpanus munepusa, IMCO u 1,2-T1]]
B MHUKPOCOMAJIFHOM CYCIIEH3MH M3MEHSIACh OT 5 70
40 macc %. O6pasusr oxiaxnmanu go —196°C
NOTPYKEHUEM B KUJIKHHM a30T ¢ MOCHEAYIOIIUM
HarpeBoM Ha BozsiHO# Oane npu 37°C. CoxpaHHOCTb
MHKPOCOM OIIEHHBAJIX 110 CTETICHH HHTEHCU(DUKAIINN
B HUX nporeccos [1OJI.

B xroBety, cogeprkamtyto 1 mi 50 MM tpuc-HCl,
no6asimsn 0,1 M3 MHUKpPOCOMaJbHON CYCIIEH3WH H
50 Mk 3%-ro pacteopa H,O, unu 50 mxn pactsopa,
cozmepxamero FeSO,. Koneunas konuenTpanus Fe*
coctaBisia 5 MM. B cycneH3nn MUKpocoManbHON
¢pakunu onpenensiun uHTeHCHUBHOCTH CXJI, uHTeT-
PATBHO OTpaXKAIOIIEH COCTOsTHIE CBOOOTHOPAANKAIb-
HBIX MPOIIECCOB, H KHHETHYECKHE XapaKTEPUCTUKU
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liver’s tissue fragments in DMSO, glycerol, PEG-400
and PEG-1500 presence [3, 8] demonstrate, the extent
of exogenous substances effect on LPO processes
depends on the concentration of cryoprotective
substances and exposure time of bioobjects in CP
solutions. At the same time the cooling-heating causes
an additional effect on lipid peroxidation processes.
The experiments, performed in such complicated
biological systems as tissues, allow to elucidate the
general pattern of the effect of different factors on
LPO processes. For understanding their active me-
chanisms we can use the model systems, and the micro-
somal membranes, in particular.

This work was aimed to study the effect of glycerol,
DMSO, 1,2-PD and low temperatures on the character
of peroxidation processes in rat’s liver microsomal
membranes with CL method.

Materials and methods

In the work we used 180-200 g Wistar male rats.
The experiments were carried-out in accordance with
General Principles of Experiments in animals, adopted
by the !st National Congress on Bioethics (Kiev,
Ukraine, 2001) and coordinated with the Statement of
European Convention on Vertebrate Protection, Used
for Experimental and other Scientific Aims (Strasbourg,
France, 1985). Microsomal fraction was obtained using
the method of differential centrifugation [1].
Microsomes were suspended in the medium, containing
50 mM of Tris-HCI (pH 7.2). The protein content in a
suspension, determined by Lowry method in Miller’s
modification [11] made 20-40 mg/ml. Final concen-
tration of DMSO and 1,2-PD in microsomal suspension
changed from 5 to 40% (w/w). The samples were
cooled down to —196°C by immersing into liquid
nitrogen with following heating on water bath at 37°C.
Microsome integrity was evaluated by the intensi-
fication degree of LPO processes in them.

We added 0.1 ml of microsomal suspension and
50 pl of FeSO,-contained solution into the flask with
1 ml of 50 mM Tris-HCI. The final concentration of
Fe?" made 5 mM. In suspension of microsomal fraction
we determined the SCL intensity, integrally reflecting
the state of free-radical processes and kinetic charac-
teristics (flash amplitude and light sum) of Fe?" and
H,O,- induced CL, by which we judged about the
intensity of LPO processes and content of lipid
hydroperoxides, antiradical and antioxidant activity [6].
The investigations were carried-out with chemilumino-
meter AK-01 [10]. All chemiluminescent indices were
calculated in pulse/secxmg of protein.

The data obtained were processed with methods
of variation statistics by applying parametric and non-
parametric criteria [4].

PROBLEMS
OF CRYOBIOLOGY
Vol. 15, 2005, N21



(ammuTyma BCmbIIKY U cBeTocymma) XJI, nHaynn-
posannoit Fe*” u H O,, mo koTopeiM cyaunu o6
WHTECHCUBHOCTH IPOIECCOB JIMTIOTIEPOKCHIAIINNA U
CONep)KaHUH THUIPOIEPEKUCEH JTUIUI0B, aHTHPA-
JUKaIbHOW M aHTUOKCUJIAHTHOW aKTHUBHOCTH [6].
HccnenoBanus mpoBOAMIN Ha XEeMUIIOMHUHOMETpPE
AK-01 [10]. Bce xeMUIIOMUHECLIEHTHBIE TOKA3aTEIU
MIEPECUUTHIBAIIA B UMII/CXMT Oerka.

[lony4ennpie naHHBIE 00pa0ATHIBATIN METOJAMHU
BAPUAIIMOHHOM CTaTUCTUKU C TPUMEHEHUEM MTapaMeT-
pUYECKHX M HETIapaMETPUIECKUX KpuTepues [4].

Pe3yAbTatbl M 00OCYyXKAeHHe

Ha puc. 1 npencraBieHsl qaHHbIE 00 N3MEHEHHUH
CXJI MUKpOCOMaTBbHON CYCHEH3UU 0 U IOCiIe
3aMopaknBaHuA B mpucyTcTBuH K11 B KOHIIEHTparmsix
5-40 macc %. IlonyueHHbIE pe3ynbTaTbl CBHIACTENb-
CTBYIOT O TOM, 4TO foOasnenue ot 5 no 40 macc %
rnunepusa, 1,2-I11J1 1 IMCO B MHKpOCOMAaIIbHYIO
CYCHEH3HMI0 MPAaKTHYECKH HE BIHMSAET Ha MHTEH-
cuBHOCTH CXJI (OTIMYMS HEJOCTOBEPHEI).

OxnaxkaeHue cycrnen3uit Mukpocom 10 —196°C u
nociuenywiuid ux Harpes g0 37°C npuBoaaT K
HE3HaYUTENFHOMY yBeIHYeHUI0 MHTeHCHBHOCTH CXJL.
Hocroepuoe yBenmmuenne CXJI MuUKpocoManbHOM
(dhpakmun Habmronaercs B npucytcTBun KI1, HaunHas
ot 30 macc % mocie oXJIaXKJAeHUs-HarpeBa, 4yTo
CBHUJETENbCTBYET 0 TOM, 4uTO KII B 3THX KOHLEH-
TpaluaXx BBI3BIBAIOT ycuieHue npoueccos [10JI,
BEPOSITHO, B pe3yjibTare AeCTaOUIN3UPYIOLIEro
NeCTBUS HA MUKPOCOMallbHbIe MeMOpaHbl. Criemyet
OTMETHTb, 4TO 3TOT 3P QeKT Ooyiee BRIpaKEH HMPH
HCIIOJIB30BaHMUH B KauecTBe Kpuomporekropa JMCO.

Amnanoruynoe BrnusHue JIMCO Habmroganoch
TaKK€ U Ha KMHETHYECKUX mapamerpax XJI, uHmy-
poBannoii Fe?' (puc. 2). 3BecTHO, YTO aMILIUTY/1a
BenbIky Fe?'-unmyimpoBanHoii XJ1 mpornopimoHanbHa
KOJTMYECTBY THApONepeKnceii B 0mMoo0BexTe. 3amopa-
YKUBaHUE MUKPOCOMAIIbHBIX MEMOpaH He TPUBOIUT K
3HAYUTEIHPHOMY YBEITMUYEHUIO HHTEHCUBHOCTH CBEYE-
Hus (puc.2, a). JlocTtoBepHbIE OTIHYHUSA JAHHOTO
mokaszarenss HaOII0nalTCsd B MUKPOCOMAaJIbHOM
¢pakuuu B npucytctBuu JIMCO B nuama3oHe
koHueHTpanuil or 30 no 40 macc %, 4TO TOBOPHUT O
BO3pacTaHUM KOINMYECTBA TUAPONEPEKUCEN B MUKPO-
comanbHOM cycneHs3uu. B mpucyrcteum 1,2-I111 n
IUUepuHa B KoHUeHTpauusax 5 u 30 macc % mocne
HHU3KOTEMIIEPAaTypPHOTO BO3AEHCTBHS OTMEYAETCs
CHI)KEHHE TIOKa3arelisi aMIUIuTyIbl Fe* -unmynupye-
Mol XJI, 4TO yKa3bIBa€T Ha CHM)KEHHE KOJIMYECTBA
THIPOTIEPEKUCEN B CYCTICH3UH MUKPOCOM.

IToka3arens cBeTocyMMbl Fe* -unaynupyemoit
XJI MHKpOCOM, MOJABEPTAaBIIUXCS BO3JAEHCTBUIO
HU3KUX TEMIEpaTyp, BO3pacTaeT B 2 pas3a MO CpaB-
HEHUIO C KOHTPOJIEM, YTO CBUIETEIBCTBYET O BBIPA-
JKEHHOM YMEHBIIEHUH YCTOMYMBOCTH MHUKPOCO-
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MokasaTtenb CXJ1, umn/cxmr Genka
SCL index, pulse/secxmg of protein
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KoHueHTpauus, macc %  Concentration, %(w/w)

Puc.1. 3aBucumocts CXJI muxpocom ot koHueHTpauuu KI1
110 ¥ nocrie 3aMopakuBanusi. 9 — Mukpocoms + 1,2-TI]T;
< — muxpocomsl + 1,2-I1]] (3aMOpoKEeHHBIE-OTTasHHBIE);
A — mukpocomsl + IMCO; A — mukpocomsrt IMCO
(3amMopoKeHHBIC-OTTasiHHbIC); M — MuKpocombl + [t OI—
MHUKPOCOMEI + [ 1 (3aMOpOKEHHBIE-OTTasIHHBIE).

Fig. 1. Dependency of microsomes SCL on CP concentration
before and after freezing. 4 — microsome + 1,2-PD; & —
microsome + 1,2 PD (frozen-thawed); A — microsome +
DMSO; A — microsome + DMSO (frozen-thawed); ® —
microsome + Gl; 0 —microsome + Gl (frozen-thawed).

Results and discussion

The Fig.1 presents the data about a change in SCL
of microsomal suspension before and after freezing at
CP presence under 5-40% (w/w) concentrations. The
obtained results testify to the fact, that the addition of
5-40% (w/w) of glycerol, 1,2-PD and DMSO into a
microsomal suspension does not practically affect the
SCL intensity (differences are not statistically
significant).

The cooling of microsome suspensions down to
—196°C and their following heating up to 37°C result
in a slight increase in SCL intensity. A statistically
significant augmentation of microsomal fraction SCL
is observed at the presence of CP, starting from 30%
(w/w) after cooling-heating, that testifies to the fact,
that CP under these concentrations cause the
strengthening of LPO processes, probably, as a result
of a destabilising effect on microsomal membranes. It
should be noted, that this effect is more manifested
when using DMSO as a cryoprotectant.

The same DMSO effect was also observed on
kinetic parameters of Fe**-induced CL (Fig. 2). The
flash amplitude of Fe?*-induced CL is known to be
proportional to the number of hydroperoxides in a
bioobject. The freezing of microsomal membranes does
not result in a considerable increase of glow intensity
(Fig. 2, a). Statistically significant differences of this
index are observed in microsomal fraction at DMSO
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Puc. 2. 3aBUCHMOCTH aMILTUTY/IbI BCIIBIIKH (2) 1 cBeTOCYyMMBI (0) Fe? -unayrmpyemoit XJI MHKPOCOM OT KOHIICHTPAITHH
KIT o 1 ocnie 3amopakuBanuis. 4 — MUKpocoMbi+1,2-TT]T; <> —Mukpocomsl + 1,2-T1]T (3aMOpOKEHHBIE-OTTASHHBIE); A —
mukpocombl +JIMCO; A —muxpocomst + [ IMCO (3amopokeHHbIe-0TTassHHbIE); B —MukpocoMsl + [, O —mukpocomsl + T
(3aMOpO’KEHHBIC-OTTASHHBIE).

Fig. 2. Dependency of flash amplitude (a) and of light-sum (b) of Fe**-induced CL of microsomes on CP concentration
before and after freezing. 49 — microsome + 1,2-PD; ¢ — microsome +1,2 PD (frozen); A — microsome+ DMSO;A —

microsome + DMSO (frozen); @ — microsome + Gl; O — microsome + Gl (frozen).

MaJbHBIX MEMOpaH K MEePEKUCHOMY OKHCIEHHIO
BCJIEJICTBUE YCKOPEHUS IIPOLIECCOB JTUONEPOKCU AU
U MapajieabHOro 3aMeJICHUS OKUCICHUS IPOTyKTOB
[TOJI. I'muuepun B koHueHTpauusax 5 u 10 macc % B
CYCIIEH3USIX MHUKPOCOM, MOJABEPTHYTHIX HU3KO-
TEeMIIEpaTypPHOMY BO3JECHCTBUIO, ITPOSIBIIET CBOMCTBA
AHTUOKCUJIAHTA, HA YTO YKA3bIBACT MaJCHUE CBETO-
cymmsl Fe?*-unnymmpyemoii XJI (puc.2, 6). [Ipucyt-
cTBHE B pacTBope MukpocoM JIMCO u rmunepuHa B
KOHEUHBIX KOHIeHTpanusx 40 macc % BBI3BIBACT
yBelIM4YeHHne mokazareis csetocyMmmsel. JIMCO B
koHUeHTpanusax 30-40 macc % — 3HAYUTENBHBINA POCT
JAHHOTO TOKa3aTels MOocie HU3KOTEeMIEepaTypHOTo
BO3ACHCTBUS HA cucTeMy MUKpocoMbl+/IMCO. U3
ATOTO ClieAyeT, uTo 3PPEeKT HU3KOTEMIIePaTypPHOTO
BO3JIEHUCTBUS U BbICOKUX KOHUeHTpauud AMCO
CyMMHUpYETCSI.

OO0 aKTHBHOCTH CHCTEMBI aHTHOKCHIAHTHOM
3aIMUTHl CYIUIN 10 aMIUTATY/JE BCHBIIKH U CBETO-
cymme cBedenus, nHaynupyemor H,O,, uto unTer-
paJIbHO OTPa’kaeT KOJUYECTBO AaHTHOKCHIAHTOB B
CYCTIEH3UH MUKPOCOM. JIJIsT MEKPOCOM TI€YEHU KPBIC
B pacTBOpax B MPUCYTCTBHH TinuepuHa, 1,2-11)] u
JAMCO B xoHnenTpanusx 5-40 macc % HaOmomaercs
MOHOTOHHBIN POCT NOKa3aTeaeil aMILTUTYAbl BCIIBILL-
ku. B maHHOM cityyae MO>KHO TOBOPHUTH 00 N3MEHEHUN
WHTEHCUBHOCTH CBOOOIHOPAINKAIBHBIX MIPOIECCOB,
[1OJI n anTHpaguKanbHOM AKTUBHOCTH B MUKpOCOMAax
neyeHu kpeic. [loa geiicTBUEM HU3KUX TeMIepaTyp
MIPOUCXOUT POCT MOKA3ATEIST aMILTUTYIBI B CyCIICH-
3USX MHKPOCOM TIOYTH B 2 pasa, B TO BpeMs Kak B
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presence within the concentration range from 30 to
40% (w/w), that testifies to the augmentation of
hydroperoxide number in microsomal suspension. At
the presence of 1,2-PD and glycerol under 5 and 30%
(w/w) concentrations after low temperature effect
there is observed a decrease in amplitude index of Fe*'-
induced CL, that indicates to the reduction of
hydroperoxide number in microsome suspension.

The light-sum index of Fe**-induced CL of
microsomes, underwent the effect of low temperatures,
increases twice in comparison with the control, that
testifies to a manifested decrease in microsomal
membrane resistance to peroxidation due to the
acceleration of lipid peroxidation processes and a
parallel slowing down of LPO product oxidation.
Glycerol under 5 and 10% (w/w) concentrations in
microsome suspensions, subjected to low temperature
effect, manifests the properties of antioxidant, that is
testified by a sharp decrease of light-sum index
(Fig. 2, b). The presence in the solution of DMSO and
glycerol microsomes in 40% (w/w) final concentrations
causes an increase in light-sum index, that of DMSO
under 30-40% (w/w) concentrations does a consi-
derable growth of this index after low temperature
effect on microsomes +DMSO system. Following that
the effect of low temperatures and that of high
concentrations of DMSO is summarised.

About the activity of antioxidant protection system
we judged upon the flash amplitude and H,O,-induced
light sum of glow, that integrally reflects the number
of antioxidants in microsome suspension. For rat’s liver

PROBLEMS
OF CRYOBIOLOGY
Vol. 15, 2005, N21



140 25

120

AMNnuTyga BCMbIWKX, umn/cxmr 6enka
Flash amplitude, pulse/secxmg of protein
Light sum index, pulse/secxmg of protein

[MokasaTenb CBETOCYMMBbI, nmn/cxmr 6enka

0 T T T T T 0 T T T T
a 0 10 20 30 40 a 0 10 20 30 40 b
KoHueHTpaums, macc %  Concentration, %(w/w) Concentration, %(w/w)

)]

KoHueHTpauus, macc %

Puc. 3. 3aBHCHMOCTD aMILTUTY/IBI BCTIBIIIKH (&) B cBeToCyMMBI (0) H O, -uHxynmpyemoit XJI MEKpPOCOM OT KOHIIEHTPAIHK
KIT no u nocne 3amopaxusanus. 49 — MukpocoMsl + 1,2-ITJT; & — mukpocomsl + 1,2-TT]T (3aMOpOKEHHBIE-OTTAsHHEIE);
A —mukpocomst + IMCO; A —muxpocomst + IMCO (3amoporkeHHbIe-OTTasiHHbIC); B —MuKpocomsl + [1; 01— MuKkpocoMs!

+ I'1 (3aMOpOXKCHHBIC-OTTasTHHEIC).

Fig. 3. Dependency of flash amplitude (a) and of light-sum (b) of H O,-induced CL of microsomes on CP concentration

2

before and after freezing. 4 — microsome + 1,2-PD; < — microsome + ,2 PD (frozen-thawed); A —microsome+DMSO;
A — microsome + DMSO (frozen-thawed); B — microsome + Gl; [0 — microsome + GI (frozen-thawed).

npucytcTBun KI1 n3amenenuns 3Toro nokasareins HOCAT
Oonee cnoxHbIM xapakrtep (puc.3, a). Haunnas c
koHUeHTpanuu 30 macc % ana 1,2-11/1, muuepuna u
HAMCO, ormeuaercs poct ammmutyas H,O -unxynm-
poBarHO# XJI, 9T0 MOXkeT OBITHh BHI3BAHO KakK
HapyIICHUAMH CTPYKTYpbl MEMOpPaHbI, TaK ¥ IOTEpen
AHTHOKCHUIAHTOB, BCTPOEHHBIX B MEMOpaHy.

Ha puc. 3, 6 mpexncraBineHa 3aBUCHIMOCTH CBETO-
cymmbl H O -unnyuuposannoi XJI Mmukpocom ot
koHuneHtpauuu KII no m mocne 3amopakxuBaHuS.
BunHo, 9T0 Moka3aTens CBETOCYMMBI IOCTIE 3aMOpa-
JKUBaHUS CYCIEH3UM MHUKPOCOM YBEIHYHBAETCS
HE3HAYUTENbHO. B 3aBUCHMOCTH OT TepMUUeCcKOU
00paboOTKH M BHJA KPUONPOTEKTOpa B AMANa3oOHe
koHueHTpanuit ot 0 go 20-30 macc % 3ameTHa
TEHJEHINS K CHIDKCHHIO MOKa3aTellsi CBETOCYMMBI
H,O,-unnynuposannoi XJI B CycrieH3usIX MUKPOCOM.
[Ipu conepxannu KI1, Haunnas ¢ 30 macc % u BoIIIIe,
B CyCIIEH3UH MUKPOCOM, TTOJBEPTHY THIX HU3KOTEMIIE-
paTypHOMY BO3JIEHCTBHIO, YBETUYHBACTCA IIOKa3a-
Tenb ceeTocymmbl H O -unaynmposannoit XJI. 9to
YKa3bIBaeT Ha TO, YTO NPH KOHIIEHTPALMU HE BBIIIE
20-30 macc %, BepOsTHO, HAOMIONASTCS CTAOMIH3AIINS
MHKPOCOMaNbHBIX MeMOpaH, B TO BpeMs Kak
noBelieHue KoHueHTpauuu KII mpuBoaut k ymeHs-
LIEHUIO YCTOMYMBOCTH K MEPEKUCHOMY OKHCIICHHUIO
MHKPOCOMAJbHBIX MeMOpaH, 4TO MOXET OBIThH
00yCTIOBJIEHO HAPYIIEHUEM UX CTPYKTYPHI.

BbiBOADI
1. HuzkoremneparypHoe BO3AE€UCTBUE HNPUBOAUT
K HEKOTOPOMY YMEHBIIEHUIO YCTOMYHUBOCTH MUKPO-
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microsomes in solutions at the presence of 1,2-PD and
DMSO under 5-40% (w/w) concentrations a mono-
tonous growth of flash amplitude indices is observed.
In this case we can speak about the change in the
intensity of free radical processes, LPO and antiradical
activity in rat’s liver microsomes. Under low
temperature effect nearly double growth of amplitude
index in microsome suspensions occurs, meanwhile at
CP presence the changes in this index are of more
complicated character (Fig. 3, a). Starting from 30%
(w/w) concentration for 1,2-PD, glycerol and DMSO
a growth in amplitude of H,0_-induced CL is noted,
that can be caused by both disorders in membrane
structure and loss of antioxidants, built into membrane.

The Fig. 3, b presents the dependency of light sum
of H,0,-induced CL of microsomes on CP concentra-
tion before and after freezing. The light sum index after
microsome suspension freezing is seen as slightly
increased. Depending on heat treatment and a kind of
CP within the concentration range from 0 to 20-30%
(w/w) the tendency to a decrease in light sum index of
H,0,-induced CL in microsome suspensions is marked.
Under CP content, starting from 30% (w/w) and higher
in microsome suspension, underwent the low
temperature effect, there is an increase in light sum
index of H,O,-induced CL. This indicates to the fact,
that under concentration not higher than 20-30% (w/w)
the stabilisation of microsomal membranes is probably
observed, meanwhile an increase in CP concentration
results in a decrease of resistance to lipid peroxidation
of microsomal membranes, that can be stipulated by
the disorder in their structure.
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COMAaJIbHBIX MEMOpaH K MEPEKHCHOMY OKHCIJICHUIO
BCJIE/ICTBHE YCKOPEHHS POLIECCOB JIMMONEPOKCH AN
Y MTapaJuIeIbHOTO 3aMeJIEHHS OKHCIICHHS IPOTyKTOB
ITOJI.

2. I'mimepun B kormeHTpanmsix 5 u 10 macc % B
CYCTEH3USIX MHUKPOCOM, TOJBEPTHYTHIX HU3KOTEM-
epaTypHOMY BO3JEHCTBUIO, TPOSABISIET CBOMCTBA
AHTUOKCHJIAaHTA, O YEM CBMJIETEIbCTBYET MaJcHUE
mokasatessi cBeTocyMmbl Fe? -unayupyemoit XJ1.

3. lIpucyrereue AMCO, 1,2-I1J], muuepuna B
koHUeHTpausax 30-40 macc % NPUBOAUT K YMEHb-
LIEHUIO YCTOMYMBOCTH K MEPEKUCHOMY OKHCIICHHUIO
MHKpPOCOMAJIBHBIX MeMOpaH, 4TO MOXKET OBITH 00ycC-
JIOBJIGHO HAPYIIEHUEM UX CTPYKTYPBHI.

4. Ilo mecTabuUIM3HPYIOMEMY IEHCTBUIO Ha
MuKpocoManbHbeie MemOpanbl KII moxHO pacmo-
noxuTh B psag JAMCO>1.2-I11>Tm.
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Conclusions

1. Low temperature effect results in some reduction
of microsomal membrane resistance to lipid peroxi-
dation due to its process’ acceleration of lipid peroxi-
dation processes and a parallel slowing down of oxida-
tion of LPO products.

2. Glycerol under 5 and 10% (w/w) concentrations
in microsome suspensions, subjected to low tempe-
rature effect manifests the properties of antioxidant,
that is confirmed by the fall of light sum of Fe?*-induced
CL.

3. The presence of DMSO, 1,2-PD and glycerol
under 30-40% (w/w) concentrations results in a
reduction of resistance to lipid peroxidation of micro-
somal membranes, that can be stipulated by the disorder
in their structure.

4. According to a destabilising effect on microsomal
membrane we can dispose CP in the following line:
DMSO0>1,2-PD>GL.
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