OKCHATWIBHBIMHU MTPOU3BOAHBIMHU HLiepuHa (O3 n=25u
n=30.

OO0BEKTOM HCCIECAOBAHUS CIYXHIN 3PUTPOILUTHI
YeJIOBEKa, BBIJICJIICHHBIE U3 KOHCEPBUPOBAHHOW KPOBH,
3aroTOBJICHHON Ha KOHcepBaHTe “Tioruuup” U XpaHUB-
nreiicss He Oosee 2-x cyTok mpu temmeparype 4°C B
XOJIOJIUITEHUKE.

Hccnenyemsie pacTBOpHI, IpurotosieHHbIe Ha 0,9%-M
pactBope NaCl B kornerTparmsix 20, 30 u 40%, coemuHsIm ¢
SPUTPOLUTAMH U 3aMOPa’KHBAIIN B METAJUTMUECKUX KOHTEH-
Hepax o0beMOM 2 MJI MOTPYXEHHEM B XHUAKHH a30T.
OtorpeBanu Ha BoasiHOU OaHe npu Temmepatype 40 u 50° C.

CremneHb COXpaHHOCTH 3PHUTPOIMTOB IIOCIIE 3aMOpa-
KUBAaHUSI-OTTAaUBAHUS OIEHUBAJIHM IO MOKa3aTelsiM
reMarokputa (o0ummi 00beM KIeTOK, %), 0CMOTHYECKON
xpynkoctu B 0,6 u 0,9%-x pacrBopax NaCl, npoueHty
remoinu3a otHocutenbHO 100%-ro remMonusa.

YcTaHOBIIEHO, YTO UCCIIEyeMbIE COSTMHEHUS 00JIaIat0T
HU3KOW IIUTOTOKCUYHOCTHIO M BBICOKOM KPHUO3AIIUTHOMN
AKTHBHOCTBIO B OTHOIIIEHUH SPUTPOLIUTOB denoBeka. [Tocie
30-60 MUH 5KCHO3ULHHU IPUTPOMACCHI C PACTBOpPAMHU
KPHOIIPOTEKTOPOB TTOKa3aTeNHN, XapaKTePU3YOLIHE CTETICHb
COXPaHHOCTH 3PUTPOIUTOB, COOTBETCTBOBAIN YPOBHIO
KOHTPOJIS (TI0KA3aTeNn IS CBEKEBBIJICIEHHBIX KIIETOK).
OmnpeneneHsl ONTHMAJIBHBIE YCIOBUS KPUOKOHCEPBHUPO-
BaHUA ’putporutoB ¢ OB n=25, obecneunBaroniue
JIOCTaTOYHO BBICOKHH ypOBEHBb COXPAaHHOCTH 00mIero
KOJINYECTBa KJIETOK (BEJIMYNHA TEMOJIN3a COOTBETCTBOBAIIA
1,6-2,1%, ocMmotudeckoit xpynkocta B 0,6%-M pacTtBope
NaCl—7-12%, rematokpura — 23-28%).

Takum o6pa3om, MPOBEICHHBIC UCCIIEIOBAHUS CBUIC-
TEIICTBYIOT O IEPCIIEKTUBHOCTH HUCIIOIB30BaHNS OKCHITHIb-
HBIX IIPOU3BOIHBIX IIMLIEPHHA CO CTENIEHBIO TIOJMMEPU3aLN
n=25 1 n=30 111 HU3KOTEMIIEPaTypPHOI0 KOHCEPBUPOBAHUS
SPUTPOIUTOB.

The research objects were human erythrocytes derived
from cryopreserved blood procured with “Glugicyr”
preservative and stored not more than 48 hrs in a refrigerator
at4°C.

Solutions under study prepared with 0.9% NaCl under
20, 30 and 40% concentrations were added with erythrocytes
and frozen in 2ml metal containers by plunging into liquid
nitrogen. They were thawed on water bath at 40 and 50°C.

Erythrocytes integrity degree after freeze-thawing was
assessed on indices of osmotic fragility in 0.6 and 0.9%
NacCl, hemolysis percentage in supernatant liquid after
centrifugation of cells suspension in respect of complete
hemolysis and hematocrit value.

It has been established that studied compounds
possess a low cytotoxycity and high cryoprotective activity
in respect of human erythrocytes. Following 30-60 mins’
exposure of erythromass with cryoprotectant solutions the
indices characterizing the integrity degree for erythrocytes
corresponded the control level (those for freshly isolated
cells). Optimal cryopreservation conditions for erythrocytes
with OEG, n=26, providing quite a high level of integrity of
cell (hematocrit value was 23-28%; osmotic fragility made
6.6x0.1 in 0.9% NacCl solution and in 0.6% NaCl it was 7-
12%; as for hemolysis level it made 1.6-2.1%.

Thus performed studies testify to prospects of use of
oxyethyl glycerol derivatives with polymerization rate n=25
and n=30 for low temperature preservation of erythrocytes.
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Bb100p 4yBCTBUTEILHOTO, HH()OPMATUBHOTO W BOC-
MIPOM3BOIMMOT0 METO/1a OIIPEACIICHHS JKH3HECTIOCOOHOCTH
KJIETOK BOKCH KaK JIJIsI OLICHKH KaueCTBa CBEKEBBIICIICHHOTO
MaTepuaa, Tak U u3y4eHust 3 HEKTHBHOCTH HCCIIETyEeMOr0O
IIPOTOKOJIa KPHOKOHCEPBUPOBaHUs. B HacTosIee BpeMs B
KPHOOUOJIOTHYECKHUX HCCIISJOBAHUSIX ITUPOKO UCTIOIB3YIOT
Alamar Blue-rect Ha )u3HecnocoOHOCTh. [IpuHIm TecTa
COCTOHT B TOM, YTO BOCCTAHOBJICHHE UHUKaTOpa Alamar
Blue (AB), conpoBoskaaroieecs ero nepexoaom B diyo-
PECUECHTHYIO (GOpMY, MPOMOPIHUOHAIBHO aKTHBHOCTH
BHYTPHUKJIICTOUYHBIX OKHCIUTCIBHO-BOCCTAHOBUTCIbHBIX
(depmenToB. OTHAKO BOIPOCHI O TIPUPOJIE U JIOKATH3AIUN
OKCHJIOPEyKTa3, YYaCTBYIOIIUX B BOCCTaHOBiIeHHH AB,
U3yUYeHBI HEJIOCTATOYHO.

NPOBJIEMbI
KPHOBMONOIrum
T. 15, 2005, N24

The successful search of sensitive, informative and
reproducible method of assesing cell viability is important
for the determination of freshly isolated material quality
and for the estimation of the efficiency of worked out
cryopreservation protocol. Alamar Blue (AB) viability assay
is currently finding a great interest by the investigators in
the cryobiological studies. The test is based on the
reduction of the indicator AB, which results in transforming
to fluorescent form and is proportional to the intracellular
oxidation-reduction enzymes activity. However the
questions about nature and localization of oxidoreductases
taking part in the reduction of AB are not clear enough.

The purpose of this work is to study AB reduction by
cells and isolated mitochondria in the presence of inhibitors
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Ienp paboThl — U3yUNTH BOCCTaHOBIEHHE AB KieTkamu
U U30JUPOBAHHBIMH MHUTOXOHIPHUSAMH B IPUCYTCTBUHU
MHTUOUTOPOB PA3IMIHBIX META00IMYECKHX ITyTEH, a TAKXKe
CPaBHHUTH YyBCTBUTEIBHOCTh AB-TecTa M BHTaIbHOTO
OKpaIlMBaHMS TPUIIAHOBBIM CHHHM IIPU OIpEAesICHUU
COXPAaHHOCTH KJICTOK TIOCJIEe HU3KOTEMIIEPaTyPHOTO KOHCEep-
BHPOBaHUS.

B pabote ncnonp3oBanu aBa THUIA KIETOK, Pa3INYa0-
IIUXCS TI0 SHEPreTHYECKOMY ITOTCHIHATY: JTUMQOLIUTHI
nieprudeprIeckoii KPOBH U KIICTKH SMOPHOHAILHOM ITeYeHN
(KOII) genoBeka. JIUMGOIUTEI BRIIEISIN B TPAJUCHTE
IUIOTHOCTH (PUKOJUT U COZEPKANIH B YCIOBHUAX KYJIBTHBH-
poBaHus 1o 2-x cytok, KOII kprokoHCepBHpOBaIU MOJ
3amuToi 5%-ro pactBopa JIMCO mpu Hamuduu UIu
orcytcTBuU 10%-i1 SMOpPHOHAIBHOM CHIBOPOTKHU TEJICHKA.
Harusnsle u kpuokoHcepBuposanubie KOII nognepxusanu
B yCJIOBHSIX KYJIFTUBHPOBaHHS 10 7 CyTOK. Boccranosnenne
AB knerkamu onpezensuid M0 (GIyopecueHIMd B X0/e
KyJIBTUBUPOBAHUS IIPH HATUYUH WIH OTCYTCTBUHU TUTHUTO-
HHUHa, pa3pyLIaloNiero IIa3sMaTHYecKylo MeMOpaHy
MHTHONTOpa IBIXaTEIbHON LENW a3u] HaTpHus H/Hian
MHTHOUTOpA TIIMKOIM3a MOoHOHomanerata (MIUA). Muto-
XOHJIPUH BBIACISUIN U3 IeYeHu Kpbic. Boccranosienne AB
MUTOXOHJPHUSAMH ONPEESIN MapajielbHO C MOTped-
JIEHHEeM KHUCJIOpoJia B MpUCYTCTBUH cyoctpaTos I, Il u IV
Y4YaCTKOB JbIXaTeNIbHOM enu. B cpeny KyIsTHBUPOBaHUS U
cpery MHKyOanuy MUTOXOHIpuUi 100aBisin AB B KOHIIEH-
tpauuu 10%.

Boccranosnenne AB muMdonuramu nepudepraeckon
kpoBu u KDOII uemoBeka ObIJI0O IPOMOPIHUOHAIBLHO
KOHIIEHTPAIUH KJIETOK U MPOJODKUTEIBHOCTH KYJIBTHBH-
poanus. [lapamiensHo ¢ AB-TecToM onpeaensig sKu3He-
CIIOCOOHOCTB KJIETOK IO OKPaIlMBaHUIO TPUIIAHOBBIM
CHHUM. BHeceHre TMTNTOHNHA BBI3BIBAJIO IPOKPALINBAHHE
KJICTOK TPUIIAHOBBIM CHHUM M IOJHOCTHIO HHTHOUPOBAJIO
BoccTaHoBjIeHHEe AB. THruOUTOp AbIXaTenbHOMN 1SN a3U/]
HaTpus B4 pa3a CHWKaJl BoccTaHoBieHHe AB niMdonuramu
u B 1,6 pa3 — KOII. OTu paznuuusi, O4eBUIHO, CBA3AHBI C
MEHBIINM BKJIaJJOM MUTOXOHIPHH B OOIIYI0 aKTHBHOCTB
oxcupopenykras B KOII n 60abImuM BKIIaI0M TIIHKONIN3A.
JeiicTBuTensHO, THrUOUTOp TrKoan3a MUA B 7 pa3 cHrbKal
BoccraHoBneHue AB B KOII. MccrnenoBanns Ha H301HMpOBaH-
HBIX MHUTOXOHAPHUSIX HE MO3BOJIMIHN BBISIBUTH KOPPEIIIIHIO
MEX[y CKOPOCTSAMH BoccTaHOBiIeHHS AB u morpebnenns
KHCJIOPO/ia B Pa3IMYHBIX META0OIMYECKUX COCTOSHUSX.
WHrnbuTopHBIi aHAaIU3 CBUAETEIBLCTBYET O CIOCOOHOCTH
pAla MUTOXOHIPUAIBbHBIX (EPMEHTOB Y4acTBOBATH B
BoccTtaHoBleHnU AB. IlpuBeieHHbIC JaHHBIE TOKA3BIBAIOT,
YTO BOCCTaHOBJICHNE AB sIBIISIeTCS HHTET paIbHBIM ITOKa3aTe-
J1eM MeTabOoIMYeCKOH aKTUBHOCTH KJIIETOK, OTPaXKAFOIIM
CyMMapHyI0 HHTEHCHUBHOCTb MHTOXOHAPHAIBHBIX U
LUTOIIA3MaTHIECKUX OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX
peaKiuid.

ITokazano, yto AB-TecT sBiseTcsI 4yBCTBUTEIHHBIM
METOJOM ONpeaeIeHHUs XKU3HECIIOCOOHOCTH KIETOK,
TIO/IBEPTHYTHIX ACHCTBHIO ()aKTOPOB HU3KOTEMIIEPATYPHOTO
KOHCEPBUPOBAHHUSA, U MOXET CIYKUTh JUISl CKPUHHMHTA
MIPOTPaMM KPHOKOHCEPBHUPOBAHMUS.
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of different metabolic pathways and to compare sensitivity
of the AB assay and trypan blue staining for the
determination of the viability of cells after low-temperature
preservation.

Two types of cells different in their energetic potential:
human peripheral blood lymphocytes (PBL) and fetal liver
cells (FLC), were used in this study. PBL were separated in
Ficoll density gradient and cultured for 2 days. FLC were
cryopreserved under protection of 5% DMSO in the
presence or absence of 10% fetal calf serum. Freshly isolated
and cryopreserved FLC were cultured for 7 days. The
reduction of AB by cells was determined by fluorescence
measurements during culture in the presence or absence of
digitonin, which destroys the integrity of plasma membrane,
and respiratory chain inhibitor sodium azide and/or inhibitor
of glycolysis monoiodacetate (MIA). The mitochondria were
isolated from rat liver. The AB reduction by mitochondria
was determined in the presence of substrates of I, Il and IV
respiratory chain complexes. In parallel, using the same
conditions, oxygen consumption was measured. The culture
medium and mitochondria incubation medium were
supplemented by 10% AB.

The AB reduction by human PBL and FLC was
proportional to cells concentrations and time of culture. In
parallel to AB-test trypan blue cell viability assessment
method was carried out. The addition of digitonin to culture
medium caused the staining of all cells by trypan blue and
almost completely inhibited the AB reduction. The
respiratory chain inhibitor sodium azide decreased 4 times
the AB reduction by PBL and by FLC 1.6 times. Apparently,
this differences are associated with larger contribution of
glycolitic enzymes into total oxidoreductases activity in FLC.
Indeed, the inhibitor of glycolysis MIA decreased 7 times
the AB reduction by FLC. Correlation between AB reduction
and oxygen consumption rates in different metabolic states
was not observed in the study carried out in isolated
mitochondria. Inhibitory analysis shows a capability of some
mitochondrial enzymes to take part in AB reduction.

The obtained data demonstrate that AB reduction is an
integral indicator of cell metabolic activity reflecting total
intensity of mitochondrial and cytoplasmic oxidation-
reduction reactions.

It was shown that AB assay was sensitive assesment
method for determination of viability of cells after impact of
low-temperature preservation factors and, so, could be used
for screening of cryopreservation programs.
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