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Ha ceroznst ocraercst akTyaibHOI podiema 1o0arocpoy-
HOT'0 XpaHEeHHsI M30JIMPOBAHHBIX OPraHOB 0e3 ToTepH QyHK-
[IHOHAJILHON aKTUBHOCTHU. BaskHeimum pakropom odecre-
YEHUSI COXPAaHHOCTH OpIaHa BJISETCS COCTaB KOHCEPBUPYIO-
mero pactopa. HecMoTps Ha pasHooOpasue cymecTByo-
MX cpen Juist runotepmudeckoro xpanenus (I'X), Hu onHa
U3 HUX HE CIOCOOHA MPEIOTBPATUTh PA3BUTHE UIIEMUIECKH-
perniephy3nOHHBIX HOBPEXKICHUH, KITFOYEBBIM 3BEHOM KOTO-
PBIX SIBJISIIOTCS MUTOXOHPHH. MBI ITPEANI0JIOKIIIH, YTO BHE-
CCHHE B KOHCEPBUPYIOIINH PacTBOP OMOIOTHYECKH aKTHB-
HBIX BELIECTB, CIIOCOOHBIX CEIIEKTHBHO BIMSTH Ha COCTOSIHUE
MHUTOXOH/PHI1, TO3BOJIUT CHU3NUTH IIOBPEXKICHNE IICUYCHH B
npouecce I'X u nocneayroieil HOpMOTEPMUUYECKOM penep-
¢by3uu (HP).

B xagecTBe MUTOXOHIPHATIFHO aJPECOBAHHBIX ar€HTOB
HCTIONIB30BAJIH: Pa300muTeny 2,4-TMHATPOGEHOI 1 OCHITHK-
naHa (pymapaTta, MUTOXOHIPHAIHHO alpECOBAaHHBIN aHTH-
okcuaaHT SKQ, ¥ UTO301b (eTANbHbIX TKAHEH Me3eHXHU-
MaJIbHO-M€e30IepMaIbHOTO IIPOUCXOXKIeHHUS. [IeueHb KphIC
XpaHWUJIU B TeueHue 18 unu 24 4 B caxapo30-COJIEBOM pacT-
Bope 11pH 0...4°C B IpUCYTCTBHUH areHTOB 1 0€3 HUX, 3aTeM
noaseprainu HP. Pazobuurenn oTMbiBanu mepexn perep-
¢y3ueit 1%-M pacTBOpOM OBIYBETO CHIBOPOTOYHOTO allb0y-
MHUHA. B KadecTBe KOHTPOJIS UCIIONB30BAIH CBEXEHU30IIH-
poBaHHYIO TleueHb. B romorenatax medeHd OOIIENpPUHS-
TBIMU METOJJaMH HCCIIEIOBAIN ABIXaTEIbHYIO aKTHUBHOCTH,
conepxanne AT® U MPOOKCUAAHTHO-aHTHOKCUIAHTHOE
cocrosiHre. OYyHKIUIO TEYSHU OMPEACIISIN [0 CKOPOCTH
1I0TOKa xeiuu B npouecce HP.

Xpanenne u HP neuenu B pactBope 6e3 areHTOB IIPHUBO-
JIMJTH K Pa300IIEHUIO OKHCINTENBHOTO hochoprnnpoBaHus
1 cHIDKeHHIo YpoBHsI AT B riedeHn, yCHICHUIO CBOOOTHO-
PpaIvKaJIbHBIX IIPOLIECCOB 1 ITaICHUIO AKTUBHOCTH AaHTHOKCH-
JaHTHBIX ()EPMEHTOB, YTO CONPOBOKAAIOCH YyTHETCHHEM
xemaeodpazosanus. [IpucyrcrBue B cpene xpanenus 2,4-
JUHUTPO(EHONA YIydlIalo IPOOKCHIAHTHO-aHTHOKCH-
JIAHTHOE COCTOSIHUE M OKHCIIUTEIbHOE (hOChHOpUInpoBaHie
B nieueHn Ha stane HP, ysenuuuBas conepxanne AT® u
npoaykuuio xemdn. [lonoxurensasie 3G QexTs! A 6eH-
nukiana gymapara HaOmoaamuck Tosbko nocie ['X, uro,
BEPOSITHO, OBLIO CBSI3aHO C HEBO3MOYKHOCTBIO MOJIIHOTO Y/a-
neHus pasoouurens nepen pernepdysuei. [Ipucyrcrue B
pactBope xpanenus SkQ, MM UTO3051 ETAILHBIX TKAHEH,
HECMOTPSI Ha Pa3INYHbIE MEXaHU3MBI JCHCTBHS, CXOAHBIM
00pazoM BIIMSUIO HAa COCTOSIHME NeueHH Kak nocie ['X, tak
n HP: HopMani3oBasicst IpOOKCHAAHTHO-aHTHOKCHAAHTHBIN
OanaHc B MEYEHH, yIydmanach QyHKIHUS MUTOXOHAPHH,
noBeIascs ypoBeHb AT® 1 BoccTaHaBIMBaIach )KeI4e00-
pasyroias GyHKIus.

TakuM 00pa3oM, BOBMOXXHOCTh CEJIEKTHBHO PEryJIHpO-
BaTh (PyHKIIIO MUTOXOHAPHHN ITyTEM IOTIOITHEHNS KOHCEPBH-
PYIOIIUX PacTBOPOB MUTOXOHIPHUANBHO apeCOBAHHBIMHU
areHTaMH SIBIIAETCS NePCHEKTUBHBIM MOIX0A0M IS TPOA-
JICHHSI CPOKOB 06€30MacHOTO XpaHEHHS H30JIMPOBAHHBIX Op-
T'aHOB.
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Nowadays the problem of long-term storage of isolated
organs without functional activity loss remains on top.
Composition of preservation solution is the primary factor
for providing of organ viability. Despite of variety of existing
media for hypothermic storage (HS), none of them is capable
to prevent the development of ischemia-reperfusion injuries,
key member of which are mitochondria. We supposed that
supplementation of preservation solution with biologically
active substances, which are able to selectively affect mito-
chondria state permits to decrease liver damage during HS
and following normothermic reperfusion (NR).

As mitochondria targeted agents were used: uncouplers
2,4-dinitrophenol and bencyclane fumarate, mitochondria
targeted antioxidant SkQ, and cytosol of fetal tissues of
mesenchymal-mesodermal origin. Rat livers were stored
during 18 or 24 hrs at 0...4°C in sucrose-saline solution in
the presence of agents or without them, and then subjected
to NR. Uncouplers were removed before reperfusion by 1%
solution of bovine serum albumin. Freshly isolated livers
were used as the control. In liver homogenates respiratory
activity, ATP level and pro-oxidant-antioxidant state were
studied by commonly used methods. Liver function was
estimated by bile flow rate during NR.

Liver storage and NR in solution without agents led to
uncoupling of oxidative phosphorylation and ATP level
decrease, enhancement of free radical processes and anti-
oxidant enzyme activity diminution, which was accompanied
by depression of bile production. The presence in preser-
vation solution of 2,4-dinitrophenol improves liver pro-
oxidant-antioxidant state and oxidative phosphorylation at
NR stage, increasing ATP level and bile flow rate. In the
case of bencyclane fumarate the positive effects were ob-
served just after HS that probably related to inability of
total removal of uncoupler before reperfusion. The presence
in storage solution of SkQ, or fetal tissue cytosol, despite
on different mechanisms of action, similarly affected liver
state after HS as well as NR: pro-oxidant-antioxidant balance
was normalized, mitochondria function was improved and
ATP level increased, bile production was recovered.

Thus, the possibility to selectively regulate mitochon-
dria function by means of supplementation of preservation
solutions with mitochondria targeted agents is a prospec-
tive approach to prolong terms of isolated organ safe st-
orage.
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ATIONTO3 SIBJIAETCS OYEHB CIIOKHBIM KJIETOUHBIM SIBJIC-
HUEM, YYacCTBYIOUIIUM B PazIUYHBIX (U3MOJIOTHUYECKHUX
1 TIaTOJIOTMYECKUX ITpoIieccax. AIMONTO3 — 3TO KIIOUEBOH
(axTop, 32 KOTOPIM MOXXHO BECTH HAOIIOICHNE, €CITN KMBBIC
OPraHM3MBbI WM UX KJICTKH ¥ TKaHH [TOJIBEPTal0TCs Pa3iny-
HBIM CTPECCaM, B TOM YHMCJIC BEI3BAHHBIM HU3KUMH TEMIIe-
parypamu. BaskHBIM SIBIISIETCSI MOHUTOPHHT allONTO3a C UC-
T10JTb30BaHUEM HEMHBA3MBHBIX METOJIOB KOHTPOJIS 1 BU3Ya-
nu3anuu. [lepcrieKTHBHBIM ITOIX0/I0M B 3TOM HaNpaBJICHUH
ABJISETCS TECTUPOBAHUE CBOMCTB KIIETOUYHBIX MEMOpaH, B KO-
TOPBIX IPOUCXOIAT XapaKTepHbIe H3MeHeHus [[leMueHko,
2012].

®dnyopeciieHIns U3BeCTHA KaK Han0oJee 1yBCTBUTEIb-
HBIN U MAJIOIECTPYKTHBHBII METO/ B KIIETOYHBIX HCCIIEI0-
BaHMsIX. CoOTBEeTCTBYIOMMNE (PIIyOpeclieHTHBIE KPACUTENN
MOTYT BCTpanBaThCs B MEMOpaHy M JaBaTh HH(pOpMaInio
00 M3MEHEHMSX TEKY4eCTH, MOJSPHOCTH, JJIEKTPOCTATH-
YecKoro MmoTeHmana u T.1. [ [lemuenko, Mely u coasr., 2009].
Wpnest aBTopa 0 pactio3HaBaHUM 3THX AONTOTHYECKUX U3Me-
HEHHWH TPUBEIN K HOBOMY METOJY MX HWACHTH()HUKAIIUH.
Monekyiia ICXOIHOTO KpacuTens 3-ruapoKcudraBoHa Oblia
MonudunrpoBaHa TakMM 00pa3oM, YTOObI CIIOHTAHHO
BKJIFOYATHCS B KJIETOYHYI0 MEMOpaHy, U3MEHSSI CIIEKTP
¢nyopecuennuu [[1uakaps, KiumueHko u coasr., 2007].
B HacTosmee BpeMs 01uH U3 3TUX KpacuTeneit — F2N12S —
JIMLIEH3UPOBaH U pacrpoctpansiercs pupmoit «Invitrogeny
(CILIA). bonpmiMy MpenMyIIeCTBAMA 3TOTO METO/A SIB-
JISIOTCS KaK OTHOCHUTENIFHO HHU3Kas IIeHA PearcHTOB, TaK
1 BO3MOXXHOCTh HM3YYEHHS alloNTo3a ¢ MCIIOJIb30BAaHHEM
CIIEKTPOCKOIHMH KJICTOUHBIX CyCIICH3HH, TPOTOYHOM LIUTO-
METpPUH ¥ KOH(OKAIEHON HiH IBYX()OTOHHOM MUKPOCKOIIHH.
[pe3enTauns pocdaruanicepruHa Ha BHEIIHEH 000I0UKe
KJIETOUYHON MeMOpaHbI BIUSAET Ha 3JEKTPOCTATUYECKUN
MMOTEHIIMAJI ¥ TUApaTaIyio, a kpacurens F2N12S obecneun-
BAaCT IPSAMYIO HACHTU(PHKAIMIO dTUX U3MEHEHUH. JlaHHbIH
ITOJIX0/1 Pa3BUBAIH ITyTeM pa3pabOoTKH HOBOTO 30H/1a Ha OC-
HoBe HUIIbcKoro kpacHoro (NR12S) ¢ ananoruunoit F2N12S
(YHKIIMOHATBHOCTHIO C SMUCCHEH B JJIMHHOBOJIHOBOH
obmacT.

B noknane Oyner npencTaBieH CpaBHUTEIbHbIN aHAN3
HOBBIX M TPAJMLIMOHHBIX TEXHOIOTHIL. B cBs131 ¢ HeOOIBIIM
pasMepoM MOJIEKYJI 30H/1a €T0 CBA3bIBAHME 3aHIMACT Hec-
KOJIbKO MHUHYT. DTO MO3BOJISIET HAOIIOAATh 32 PAa3BUTHEM
amornTo3a Ha caMOM paHHEM JTare. BerpanBaHue 30HAA
IIPOMCXOINT C BBICOKOH TPOITHOCTHIO KO BCEM THUIIaM KJIETOK
(>kuBBIE, aNONTUYECKUE WM MEPTBBIE), YTO IO3BOJIAET
UICHTU(HUIMPOBATH 3TH KIISTKH IO ILIKaJIe CPAaBHEHMSI NHTCH-
CHBHOCTH ()TyOpECICHIIMH, aHAJTM3UPYSI TOJIKO UX OTIIHYH-
TEIbHBI PAaTHOMETPUYECKUN CUTHAN HMPHU OTCYTCTBHH
(oHOBOTO curHaina 30H1a. CaMoKanmnOpOBKa CUTHAJIA aTloll-
TO3a Ha MOJIEKYJIIPHOM YPOBHE MO3BOJISIET PETHCTPUPOBATh
CTEIICHb 1 MPOCTPAHCTBEHHOE pacIpeiesieHHe allONTOTH-
YECKUX N3MEHEHH Ha KJIETOUHBIX IUIa3MaTHYECKIX MEMO-
panax. CTaHOBHUTCSI BO3MOKHBIM H3yY€HHE T€HEepaluu U
pacrnpocTpaHeHHsI CUTHAJIA alloIIT03a Ha MeMOpaHax OTAEIb-
HbIX KJIeToK. Couerast B ceOe BHICOKOE MPOCTPAHCTBEHHO-
BPEMEHHOE pa3pelIeHHe, TyBCTBUTEIBHOCTD U MPOCTOTY
B MCIIOJIb30BAaHHH, 3Ta METOIMKA OTKPBITA AJIS JalbHEIIero
pa3BUTHS.
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Apoptosis is a very complex cellular phenomenon
involved in a wide variety of physiological and pathological
processes. It is the key factor that can be monitored when
the living organisms or their cells and tissues are subjected
to different stress conditions, including treatment by low
temperatures. The ability to monitor apoptosis using
noninvasive sensing and imaging techniques are a great
challenge. The promising approach in this direction is testing
the properties of cell membranes demonstrating charac-
teristic changes [Demchenko, 2012].

Fluorescence is known as the most sensitive and low
destructive method in cellular research. The smart designed
fluorescent dyes can incorporate into the membrane and
report on its changes in terms of fluidity, polarity, electro-
static potential, etc. [Demchenko, Mely et al. 2009]. The
author’s idea of recognizing these apoptotic changes has
resulted in a new method of its detection. The parent 3-
hydroxyflavone dye molecule is modified in such a way
that it incorporates spontaneously into cell membrane
providing the change of fluorescence emission color
[Shynkar, Klymchenko et al. 2007]. One of these dyes is
presently known as F2N12S and it is licensed and distributed
by Invitrogen (USA) (Cat. No A35137). The great advan-
tages of this method are both relatively low price of reagents
and the ability to study apoptosis by combine using
spectroscopy of cell suspensions, flow cytometry and
confocal or two-photon microscopy. The phosphatidyl-
serine exposure on the outer leaflet of cell membrane
involves electrostatic potential and hydration, and the
F2N12S dye allows providing direct probing of these
changes. This approach was further extended by developing
anew probe based on Nile Red (NR12S) with analogous to
F2N12S functionalization but which emits fluorescence
strongly shifted to longer wavelengths.

The presentation will provide comparative analysis of
new and traditional technologies. Due to small probe
molecular size, its binding occupies several minutes only.
This allows observing development of apoptosis process
from very early steps. Incorporation of probe occurs with
high affinity to all types of cells (living, apoptotic or dead),
which allows detecting these cells on comparable scale of
fluorescence intensity analyzing only their distinguishing
ratiometric signal with the absence of background probe
signal. Self-calibration of apoptotic signal on molecular scale
allows recording the degree and the spatial distribution of
the apoptotic changes over the cell plasma membranes. The
studying of generation and propagation of apoptotic signal
over the membranes of individual cells becomes possible.
Combining high spatiotemporal resolution, sensitivity, and
ease of use, this methodology is opened for further develop-
ment.
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HccnenoBanne BNUSHUS HU3KUX TEMIIEPaTyp Ha )KU3HE-
CTIOCOOHOCTH M30JIMPOBAaHHBIX HEPBHBIX KiIeTOK (HK) mmeer
Kak (pyHIIaMEeHTaJIbHOE, TaK U IPUKJIaJHOC 3HAUCHHE.

Lenp paboThl — H3y4eHHE BIUSHUS KPHOKOHCEPBHPO-
BaHHUS Ha MoBefeHHe n3onupoBaHHBIX HK mmomoB kpeic
B KYJIBTYpE in vitro.

HepBHble KJIETKH MOJTydain U3 TKaHEH Mo3ra IUI0J0B
KphbIC 15—16 cyTok recrannu. 3aMopakxuBaHUE TPOBOTUIN
B KOHLeHTparusax 20—50 mitH kietok/mi oz 3ammToit 10%
JMCO B npucytctun 10% CBIBOPOTKH KPBIC CO CKOPOCTHIO
1 rpan/muH 10 —80°C, mociie 4ero KOHTEHHEPHI IIOMEIAH B
JKUIKUH a30T. PasmMopoxenHbie kieTkr otMbiBasv ot JIMCO
HEHTPU(YTHPOBAHHUEM.

B nporiecce KyapTHBHpOBaHHA AeKoHCepBUpoBaHHBIX HK
Ba)KHBIM I10Ka3aTelieM sIBUIOCh (POPMHUPOBaHNE MHOTOKJIE-
TOYHBIX arperaToB, KOTOPOE 3aBUCETI0 KaK OT KOHILICHTPALIUH
MOCESTHHBIX KIIETOK, TaK M OT HX )KU3HECIIOCOOHOCTH, OTIpe-
JICJIEHHO! 10 TPUIIAHOBOMY CHHEMY. Tak, pH KyJIbTUBHU-
poBanuu aexkoHcepBrpoBanHbIX HK ¢ )xu3HecnocoOHOCThIO
meHee 30% B KOHIIEHTpaUUAX Hibke 1 MITH/MII (OopMHPO-
BaHUs arperaToB HE IPOMCXOMIIO0, KIIETKU C HEMPOHAIbHOI
Mopdosoruel 0TCyTCTBOBAIIM, MOHOCJION He (OpMHPO-
BAJICS, XOTSI €TMHUYHBIC KJICTKH IPUKPEIUISUINCH U PacILIac-
THIBAJINCH. YBEJIMYEHHE IMOCEBHOW KOHLIEHTPAIIUU STUX
KJICTOK 710 2—4 MITH/MJT XapaKTepU30BaIOCh 00pa30BaHHEM
MEJIKHX arperaToB, KJICTKH KOTOPBIX MOCIIE IPUKPEIUICHUS
MUTPHPOBAIIN M PACIIIIACTHIBAINCEH. BOJIBIIMHCTBO KIETOK
XapaKTepU30BaJIOCh NIHAIBHOM MOP(OIOTHEit, OHAKO MPH-
CYTCTBOBAJIM M KIIETKH ¢ MOp(oIiorueli HelipoHOB.

[Ipu xynsTHBHpOBaHKH JekoHCepBUpoBaHHBIX HK ¢ »xu3-
Hecoco0HOCThI0 40—60% B KOHIICHTpaIu 1 MiTH/MIT (op-
MHPOBAJIOCH 3HAYUTENIFHOE KOJTMYECTBO CPEIHUX U MEITKHX
arperaToB, KOTOpbIE MPUKPEIUIIIUCH K MOTIOKKE, TOCTIE 4ero
UX KJIETKH MHUTPHPOBAIIN U PacIUIacTHIBAIKCh. [Ipu aToM
3HAYUTETHHOE KOJTMYECTBO MUTPHPOBABIIINX KIIETOK XapaKTe-
pu3oBaoch Mopdosiorueii HEHPOHOB.

[Ipu xynsTHBHpOBaHNM AeKkoHCcepBUpoBaHHBIX HK ¢ »xu3-
HecrtocoOHOCThIO BbIe 70% arperatsl GOpMHUPOBAINCH
npH noceBHo KoHNeHTpatuu 0,5 mun/mit. [Tpu aTom B arpe-
ratel 00beIuHsUIUCH 0K0JI0 70% Kierok. [Tocie mpukpen-
JIEHUSI OT arperaroB MUTPUPOBAJIO OOJIBIIOE KOTUIECTBO
KJIETOK ¢ HelpoHaIbHOM Mopdoorueit. Taxke nmpoucxo-
10 ObICTpOE 00pa3oBaHKEe MOHOCTIOS KJIETOK ITUH.

[lomy4eHHbIE pe3yIbTaThl CBUAETEIBCTBYIOT O COXpaHe-
HUH XU3HecrocobHocTH nuddepenuupoannbix HK mio-
JIOB KpBIC ITOCTIe UX KpHOKOHCcepBHUpoBaHus. [Ipu aToMm kitet-
KU TITHH SIBJSIIOTCS O0J1ee KpUOYCTONYMBBIMH 110 CPABHEHHIO
¢ HelipoHamu. J1Jis BOCCTaHOBIICHHUS TIOBPEKIACHUIN U (-
(exTHBHOrO (D)YHKIIMOHUPOBAHUS HEHPOHOB HEOOXOIUMO
BOCCTAHOBJICHHE KJIETOYHOT'O MUKPOOKPYXECHHS, 1M0700-
HOTO HHTAKTHOU TKaHM, YTO JOCTUTACTCS IIPH 00pa30BaHUH
MHOTOKJIETOYHBIX arperaTos.
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Investigation of low temperature effect on viability of
isolated neuronal cells (NCs) has both fundamental and
practical value.

The research aim was to study the cryopreservation
effect on behaviour of isolated NCs of rat fetuses in culture
in vitro.

Neuronal cells were obtained from the brain tissues of
rat fetuses of 15—16 gestation days. Freezing was performed
in a concentration of 20—50 min cells/ml under protection of
10% DMSO in the presence of 10% rat blood serum with
the rate of 1 deg/min down to —80°C, then the containers
were placed into liquid nitrogen. Thawed cells were washed
out by centrifugation with DMSO.

During culturing frozen-thawed NCs an important index
was the formation of multicellular aggregates, which
depended both on concentration of plated cells and their
viability determined by trypan blue. So during culturing of
frozen-thawed NCs with viability less than 30% in concen-
trations less than 1 mln/ml the formation of aggregates did
not occur, the cells with neuronal morphology were absent,
monolayer was not formed, although single cells were
attached and flattened. The increase of plating concentra-
tion of these cells up to 2—4 mln/ml was characterized by
the formation of small aggregates, the cells of which migra-
ted and flattened after attachment. Most cells were charac-
terized with glial morphology, but the cells with the morpho-
logy of neurons were present.

During culturing of frozen-thawed NCs with viability of
40-60% in 1 mIn/ml concentration a significant number of
medium and small aggregates attached to the substrate was
formed, afterwards their cells migrated and flattened. Most
cells were characterized with the morphology of neurons.

When culturing frozen-thawed NCs with more than 70%
viability the aggregates were formed at plating concen-
tration of 0.5 mIn/ml. Moreover about 70% of cells were joi-
ned into aggregates. After attaching the aggregates a great
number of cells with neuronal morphology migrated. Also a
rapid formation of glial cells monolayer occurred.

The results attest the preservation of viability of diffe-
rentiated rat fetal NCs after their cryopreservation. Further-
more glial cells are more cryoresistant than neurons. To
restore the damages and the effective functioning of neu-
rons the recovery of the similar to intact tissue cell micro-
environment is necessary, that is achieved by the formation
of multi-cellular aggregates.
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of Mpf Nerve Cells After Their Cryopreservation
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[Tocne kprOKOHCEpBAaMM M B MPOIIECCE BOCCTAHOB-
JIeHUs (PU3NOIOTUYECKUX YCIOBUH B KJIETKAaX MOTYT BO3-
HHUKATh MOBPEXICHHS PA3INYHOT0 XapaKkTepa 1 pa3Hoi cTe-
NICHU BBIPAKCHHOCTH, MPUUYNHAMH KOTOPBIX MOTYT OBITH
U3MEHEHUS METab0INYECKUX ITPOIIECCOB, MOBBIIICHHUE MPO-
HUIIAEMOCTH MeMOpaH, N3MEHEHHE YHEPTeTHIECKOTO COC-
TOSTHUSA KJIETKH. D(PPEKTUBHOCTH AEKOHCEPBAILIMH OTIPE/ie-
JISIeTCS CIIOCOOHOCTBIO BOCCTAHOBJICHHNS HCXOHBIX CBOWCTB
KJ1eToK. OLIeHKa )KU3HECTIOCOOHOCTH KIICTOYHBIX KyJIBTYD,
B TOM YHCJIE II0 COCTOSTHUIO MEMOpaH MUTOXOHIPH, SIB-
JISIETCSI OTHOM M3 CIIOXKHBIX 3a/a4.

B nanHoi1 paboTe Mpo1eMOHCTPHPOBaHBI BO3MOKHOCTH
¢ayopecuenTHoro 30Ha-katnona JJCM nmis oneHkKH
COCTOSIHHS TpaHCMeMOpaHHBIX moteHnuanoB (TMII) u
MHUTOXOHJPUATEHON akTUBHOCTH (MA) B HEpBHBIX KJIETKaX
Mo3ra xopbka (Mpf) B nporiecce pazmopaxuBanusi. C 11eNbI0
BbIOOpa KOHTPOJIBHBIX KJIETOK B aJIeKBaTHOM (pH3UOIOTH-
YECKOM (HEPreTHUECKOM ) COCTOSHIH KJICTKH HCCIICIOBAIH
yepes pa3IuyHbIe HHTEPBAJIBI BpEMEHH I10CJIE UX pa3Mopa-
xuBaausa (3—24 4). Kynaeryps! kiretok Mpf okpammBami
nob6asieHneM pusnosiornueckoro pacrsopa ¢ JICM k cyc-
MEH3UH KJIETOK O ONTUMAaIbHON KOHLIEHTpauuu 2,5 MkM
JCM n nHKyOnpoBaiu ¢ 30H10M IpH Temneparype 20 nim
37°C B reuenue 40 nu 20 MUH cOOTBETCTBEHHO. [Ipenapatsl
KHBBIX KJIETOK (Ha CTEKJIax ) HCCIICOBAIIN HA MUKPO]ITyO-
pumetpe JIIOMAM U-2 (JIOMO). Benuuuns! yposas TMIT
B Ka)KI0H KJIE€TKE MOHOCIIOS OLIEHUBAJIN 10 LIBETY ¥ UHTCH-
cuBHOCTH (uryopectiennnu 30H1a JICM B METOXOHAPHSIX
[Hdo6penoB I'.E., 1985]. YcTaHOBIEHO, YTO MHTEHCUBHOCTD
¢uryopecriennmu JICM B MUTOXOHIPHSIX KiIeTOK Mpf 3aBucut
OT BPEMEHHU UX KyJIBTUBHPOBAHHS B T€UEHUE CYTOK ITOCIIE
pa3MOpaXMBaHUs: B TeueHHE 1—3 4 0T Havasa KyJI6THBHPO-
BaHW KJICTOK COXpaHsieTcs Hu3kui yposeHb TMIT. Hanboree
BbICOKUI ypoBeHb TMII, conpsikeHHBIH, pexie BCero, ¢
SHepru3aneld MUTOXOHAPHUH, HaOII0MaeTCsl TOJIBKO Yepes
12 9 1 jocTUraeT MaKkcCuMyMa yepes 24 4, pu 3TOM dHepre-
THUYECKUH MOTEHIMAJ KJICTKH COXpaHsieTcs B Tedenue 3—4
naccaxei mocie gexkoHcepBanuu. JOta guHamuka TMIT B
KJIETKaX MOXXET OTpakaThb U3MEHEHHS CBOICTB pa3HBIX
MeMOpaH, a IMEHHO HX BSI3KOCTH M (WJIM) HOHHOW IIPOHH-
[JaeMOCTH Ha (pOHE TEeMIIepaTyPHOTO CKa4YKa B CPeJie ociie
pa3MopaxxuBaHUs.

KpuoGMOROrIM
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After cryopreservation and during the restoration of
physiological conditions in cells there can be damages of
various character and different degree of manifestation
which likely caused by the changes in metabolic processes,
increase of permeability of membranes, change of cell
energetic conditions. Efficiency of freeze-thawing is deter-
mined by ability to recover initial properties of cells. The
assessment of viability of cell cultures, including the state
of mitochondria membranes is one of difficult tasks.

In this work the possibilities of fluorescent probe cation
DSM for an assessment of the state of transmembrane
potentials (TMPs) and mitochondrial activity (MA) in brain
nerve cells of a ferret (Mpf) during thawing are shown. To
select the control cells with an adequate physiological
(energetic) state the cells were investigated in different time
intervals after their thawing (3—24 hrs). Mpf cell cultures
were stained by adding physiological solution with DSM
probe to cell suspension up to optimal concentration of
2.5 mM DSM and incubated with a probe at either 20 or
37°C during 40 or 20 min, respectively. Preparations of living
cells (on glass) were investigated with microfluorimeter
LUMAM I-2 (LOMO). The values of TMPs level in each
cell of a monolayer were estimated by color and intensity of
fluorescence of DSM probe in mitochondria [Dobretsov G.E.,
1985]. Fluorescence intensity of DSM probe in mitochondria
of Mpf cells has been established to depend on time of
their culturing within 24 hrs after thawing: within 1-3 hrs
from the beginning of cell culturing a low TMPs level is
kept. The highest level of TMPs which is first of all related
to mitochondrial energization, is achieved only in 12 hrs
and reaches the maximum in 24 hrs, thus the energy potential
of a cell is maintained during 3—4 passages after freeze-
thawing. This TMPs dynamics in cells can reflect the chan-
ges in properties of different membranes, namely: their visco-
sity and (or) ionic permeability on the background of
temperature leap in the medium after thawing.
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Peructpanus u3MeHeHUil NoTeHMAla MUTOXOHIPHNA
C TTIOMOIIBIO ()ITyOPECIEHTHBIX 30HI0B SIBJISIETCS OBICTPBIM
¥ yIOOHBIM METOZOM HEMHBA3UBHOTO KOHTPOJISI COCTOSTHUS
OpraHesl B cOCTaBe KJIETOK. PaccenBanmue MeMOpaHHOTO
NIOTEHLIMAJIa MUTOXOHIPUM — paHHUI IPU3HAK HAPYIICHUS
SHepreTUueckor (PYHKIIMU MUTOXOHPHUH IIPU BO3ACHCTBIM
HHU3KUX TEMIIepaTyp.

B nanHoii paboTe ObLIa MPOBECHA OIICHKA MEMOpaH-
HOTO MOTEHIOHala MUTOXOHAPHUI renaTOUUTOB MOCIE
runorepmuyaeckoro xpanenus (I'’X) ¢ momonipro duryopec-
neHTHbIX 30HA0B JC-1 u pogamuna 123.

B skcrmepuMeHTaxX HCIONIB30BAIM HU30JHMPOBAHHbBIE
TeNaToLMTHI KPBIC, KOTOPBIE XPAHUWIH 24 U B caxap030-Cozep-
xamier cpene, paspadorannoii B UTIKuK HAH Ykpaunsr.
Hacrlmenune KiIeTok KpacUTeIsIMU IPOBOANIIH B X0/1€ HOP-
MOTEpMHUYECKO MHKyOaru. MHTeHCHBHOCTD (DiryopeciieH-
[[HH KJICTOK Onpeneisiin mocie 1 u 24 4 ¢ moMoIipio koHbo-
kanbHOro MUKpockorna «LSM 510 META» («Carl Zeiss»,
I'epmaHust) ¥ TIAHIIIETHOTO (PITYOPECHIEHTHOTO aHAIN3aTopa
«Tecan GENios» (ABcTpusi). M3y4anu Taroke BIUSHHE MUTO-
XOHJIPUAJIBHBIX ar€HTOB: Pa300IINTEINS AbIXaHUs 1 OKHCIIH-
TENBHOTO OoCHOPINPOBAHUS, HHTHONTOPA ABIXaTEIbHON
nernu u AT®-cuHTa3bl Ha FHTEHCUBHOCTD (DITyOpeCIICHITNN
xierok npu ['X.

BrimonHenHas paboTa 1Mo3BOJIMIIA ONPEACIUTh ONTH-
MaJIbHBIE YCIIOBHUS HACBIIIEHHS KIJIETOK (DIIyOpECICHTHBIMU
KPacUTEISIMH, IPOBECTH CPAaBHUTEIBHBINA aHAIN3 3HAUCHUN
MOTEHIIMAIa MUTOXOHIPUH, ITOTy4YeHHBIX ¢ ToMoITpio JC-1
u popamuna 123. [TokasaHo, yro JC-1 siBisercs Hanboee
uHGOpPMaTUBHBIM (hIIyopoxpoMoM. B pesynsrare Bo3gencT-
BUS IPOTOHO(OpA, MHTHOUTOPOB ABIXaTEIbHON LIENH Ha
MEMOpaHHBI MOTEHLIHAJl MUTOXOHIPHI HaOII01aI0Ch
n3MeHenue smuccun JC-1, B To BpeMs Kak pogamuH 123 He
TO3BOJISLII BBISIBUTH CMEIIEHNSI MEMOPaHHOTO ITOTEHIINAIIA.

[Tpumenenune ¢iyopeceHTHBIX KpacuTeleH, crienndu-
YECKUX K MUTOXOHJPHSM, SIBJISETCS MEPCIEKTUBHBIM Ha-
MPaBICHUEM HE TOJBKO I M3y4YeHUS MeMOpaHHOIO
MOTEHLIAAJIa MUTOXOHAPHHI, HO U JUISl yCOBEPILIEHCTBOBAHUS
y>Ke UMEIOIIMXCS 3KCIIPECC-METOA0B KOHTPOJIS MeTaboIH-
YECKOTO COCTOSIHUSA KJICTOK NIPH THIIOTEPMUH.

KpuoGMOROrIM

T.22,2012, Ne3

Recording of mitochondrial potential changes with fluo-
rescent probe is a quick and convenient method for non-
invasive control of organelles’ state as components of cells.
Scattering of mitochodrial membrane potential is an early
sign of mitochondria energetic function disorder during low
temperature exposure.

Evaluation of mitochondrial membrane potential of
hepatocytes after hypothermic storage (HS) with fluores-
cent probes JC-1 and rhodamine 123 has been performed in
this work.

Isolated rat hepatocytes, stored for 24 hrs in sucrose-
containing medium developed at the Institute for Problems
of Cryobiology and Cryomedicine of the National Acad-
emy of Sciences of Ukraine, were used in the experiments.

Cells were saturated with dyes during normothermic in-
cubation. Cell fluorescence intensity was determined after
1 and 24 hrs with confocal microscope Carl Zeiss LSM 510
META (Germany) and plate fluorescence analyzer Tecan
GENios (Austria). We studied the effect of mitochondrial
agents: decouplers of respiration and oxidative phosphor-
ylation, inhibitor of respiratory chain and ATP synthase on
the intensity of cell fluorescence during HS.

The performed research allowed determining the opti-
mal conditions of cell saturation with fluorescent dyes and
performing a comparative analysis of mitochondrial poten-
tial indices obtained with JC-1 and rhodamine 123. It has
been shown that JC-1 is the most informative fluorochrome.
Under exposure of protonophore inhibitors of respiratory
chain on mitochondrial membrane potential the change of
JC-1 emission was observed while rhodamine 123 did not
allow revealing the shift of membrane potential.

Application of fluorescent dyes specific to mitochon-
dria is a prospective trend for studying mitochondrial mem-
brane potential and improvement of already existing express-
methods for control of cell metabolic state during hypo-
thermia.
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Evaluation of Thiol-Containing Compound Protective Effect
on Mitochondrial Function of Rat Hepatocytes During Cryopreservation

M.Yu. MALYUKINA, N.S. Kavok, |.A. Borovoy, E.A. AVERCHENKO
Institute for Scintillation Materials of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B nuTepartype nmMeroTcs CBeIeHNS, YTO OKHUCIUTEIbHBIN
cTpecc, HepeKUBacMbIi KJIETKAMH B IPOLIECCE UX BBIAETIE-
HUSI, MOKET BITOCIIEJICTBHHU NPOSIBIISITHCS B IMTOBBIMICHUN UX
YyBCTBHUTEIIHHOCTH K IIOBPEXIAIOIIINM BO3ICHCTBHUSIM U, KaK
CIIEZICTBHE, K CHUKEHHUIO KU3HECTIOCOOHOCTH, B TOM YHCIIE
IIpU KPHOKOHCEPBUPOBaHUH. B HacTos1eM uccaenoBaHuu
OLICHUBAJIM 3aIIUTHBIN 3 (PEKT THOICOIEPIKAILMX COSANHE-
HUI Ha MUTOXOHAPHAIBHYIO (PYHKIIHIO TEaTOIIUTOB H €€
BOCCTaHOBJICHHE ITOCJIe KPHOKOHCEPBUPOBaHU. B kauecTBe
KPHUTEPHsI, CBUCTEIBCTBYIOIIETO O COCTOSTHUN MUTOXOH/I-
pHaIbHON (DYHKINH N30IMPOBAHHBIX T€IaTOIUTOB, HCIIOJIb-
30Bany nokasarenb AY ¥ €ro M3MEHEHHS B MPOIECCE
KPaTKOCPOYHOW TOPMOHAJIBHON CTUMYIISIIIUH KIETOK
¢benmm ppuHOM.

MozenupoBaHie OKCHAATHBHOTO CTPECCa C IOMOIIBI0
oprannydeckoro (50 MkM tepT-Oy THiIrnaponepokcuaa (tert-
BHP)) n meopranmueckoro (500 mxM H,0O,) mepokcuna
MO3BOJIMJIO OIICHUTH CTENICHb BIMSHHS IPOOKCHIAHTOB HA
Ay, a Takxke CIOCOOHOCTH THOJIOBBIX aHTHOKCUIIAHTOB (2—
10 MM N-anerunuucrensa u 2 MM GSH)) npensTcTBoBaTh
MOBPEXKIAFONIHM (P PEeKTaM MPOOKCHIAHTHBIX COCANHCHUIA.
Bbu10 yCTaHOBIIEHO, YTO B YCIIOBHSAX Pa3BUTHS OKHCITUTEIb-
HOro cTpecca Haubosee 3h(HEeKTHBHBIM IIPOTEKTOPOM SIB-
nsiercst GSH. [penpakybanms knerok ¢ GSH tedenne 1 gaca
TIepel BHECEHMEM NPOOKCUIAHTOB OTMEHSET MajieHne A ,
BbI3BaHHOE HX ekicTtBreM. [Ipu atom GSH He Bimster Ha Ay
B TeNaTOUTaX ¥ 3HAYCHNSI HHTEHCHBHOCTH (ITyOpeCLCHIINN
J-arperaroB He OTINYAIOTCS OT KOHTPOJBHBIX. B TO e Bpemst
npensiHKyOarus kiaetok ¢ GSH yBenuunBaet aMImiuTyny
otBeta A Ha KpaTKocpouHoe Bo3zieiicteue 10° M denun-
a¢puna ((307 £ 51)% 0T KOHTPOIIS), & TAKIKE TTOBBIIIACT BHI-
JKUBAEMOCTH T€IIaTOLIMTOB 110 CPAaBHEHHUIO C KOHTPOJIEM
nocie KpHoKoHCepBHUpoBaHH. OHAKO YyBCTBUTEIFHOCTh
MUTOXOHJPUH TOCIe KPUOKOHCEPBUPOBAHUS K CTUMYIIH-
pyrouieMy AeicTBrO GeHUII(YPHUHA IO BINSHIEM aHTH-
OKCH/IaHTHOT'O COSIMHEHHSI HE BOCCTAHABIMBAIACH. TakuM
00pazoM, IS TOJTHOT'O BOCCTAHOBIICHUS MUTOXOHIPHAITb-
HOW QyHKIIMK HapsaLy ¢ oOecrieueHHeM KICTOK aHTHOKCH-
JAaHTaMH, MO-BUANMOMY, HEOOXOANMO HCIOJIB30BATh J10-
TIOJTHUTEITHBIE COSIIMHEHHS C TIPOTEKTOPHBIMU CBOHCTBAMHU
Ha 3Tarne, NMPEeIIeCTBYOMEeM KPUOKOHCEPBUPOBAHUIO,
¥ TI0JI00P COOTBETCTBYIOIIETO COCTaBa KPUOKOHCEPBUPYIO-
KX CPe.
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There are the data, demonstrating the oxidative stress,
survived by cells during their isolation, as capable to be
later manifested in increasing their sensitivity to damaging
effects and as a result in a decreased viability, including du-
ring cryopreservation as well. In this research a protective
effect of thiol-containing compounds on mitochondrial
function of hepatocytes and its recovery after cryopreser-
vation was assessed. The index of AY_ and its changes
during short-term hormonal stimulation of cells by phenyl-
ephrine was used as the criterion, testifying to mitochondrial
function state in isolated hepatocytes.

Oxidative stress modeling with organic (50 pM tert-BHP)
and inorganic (500 UM H,0O,) peroxide enabled to estimate
the prooxidant effect extent on Ay _, as well as the capability
of thiol antioxidants (10 mM 2-N-acetylcysteine and 2 mM
GSH) to prevent the damaging effects of prooxidant
compounds. Under oxidative stress development the GSH
was established to be the most efficient protectant. Cell
preincubation with GSH for 1 hr before introducing pro-
oxidants cancels the AY)_ fall, caused by their action. In this
case GSH does not affect AY) _in hepatocytes and the values
of fluorescence intensity of J-aggregates do not differ from
the control ones. At the same time the cell pre-incubation
with GSH increases the A response amplitude to a short-
term effect of 10 M phenylephrine ((307 + 51)% of control),
as well as enhances the hepatocyte survival compared to
the control after cryopreservation. However, the mitochon-
drial sensitivity after cryopreservation to phenylephrine
stimulating effect under the influence of antioxidant com-
pound was not reduced. Thus, for a complete recovery of
mitochondrial function together with providing cells with
antioxidants, it is apparently necessary to use the additional
compounds with protective properties at the stage, prece-
ding the cryopreservation, and select the appropriate compo-
sition for cryopreserving media.
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Quantitative Consideration of Bovine Embryos Heterogeneity to Evaluate
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OtcyTcTBHE METO/IAa KOJIMYECTBEHHOTO YUeTa IeTepOreH-
HOCTH SMOPHOHOB XMBOTHBIX ITPH OLIEHKE () (HEKTHBHOCTH
UCIIOJIb3YEMBIX CIIOCOOOB MX KPHOKOHCEPBHUPOBaHHS
1 TPAHCIUIAHTALNH SBIISIETCS IPUYMHON HU3KOM BOCIIPOH3-
BOJIMMOCTH M HECOIIOCTABMMOCTH IIOJyYEHHBIX PE3yib-
TaTOB.

HccenenoBanu 3MOpHOHBI KOPOBBI Pa3HOTO KauecTBa, Ha-
XOJMBIIHMECS HA CTAQJANU PA3BUTHUS OT paHHEH MOPYIBI 10
9KCMAaHIUPOBAHHON OnacToUUCTh. Bee MaHMMyssiuu ¢
61000 BEKTAMH — ITOJTyYEeHHUE, TONCK, BRIMBIBAHUE U MO0~
TOBKa K SKCIIEPUMEHTaM — ITPOBOIHIIH 110 OOIETIPUHATHIM
MetoaukaM [Mauk M., 1990]. OMOpHoHBI 3aMOpakuBaId B
paspaboranHoM yctpoiictBe [Ocrtamko @.U., besyr-
aeiit H., 1991]. B kauecTBe KprONpOTEKTOPA MPUMEHSIITH
pactBop 1,2 M munepuna, 10 MUH BBIIEPKUBAIH B HUX
smMOpuonsl npu Temneparype 20 + 2°C. [lnst BEIBeJeHUS
KPHOIIPOTEKTOPA TOCIIE pa3MOpaKNBaHMUS KOHTEHHEPOB
WCTIOIb30BAJIA PACTBOP caxapo3bl KoHIeHTpanuei 0,75 M.

B cooTBeTcTBIY C ITPEIIOKEHHOH MaTeMaTHIeCcKOH MO-
JIeNIbI0 BEPOSTHOCTh MOJYYCHUS TEJIEHKAa OT HATUBHOTO
dMOpHOHA V 3aBUCHT OT €ro Ha4aIbHOTO COCTOSIHUS V| 1
3(1)(1)6KTI/IBHOCTI/I TpaHCIUTaHTanuu W (Vp V Wp) a JICKOH-
CEPBUPOBAHHOTO V| —TaKike OT 3(1)(1)€KTI/IBHOCTI/I KPHOKOH-
cepsupoBanus W, (V VW W) [Tokazarenu V u Vp
IOy 9aJIi KaK oTHOWIEHHeE KOJECTBA HpI/I)KI/IBH.II/IXCSI M-
OpPHOHOB K MX HaYaJIbHOMY KOJIN4ecTBY. D (HEeKTHBHOCTh
KPHOKOHCEPBUpOBaHus coctapuna W, =V, / V a TpaHc-
wianrauuu — W =V / V Hauanbnyto )KI/ISHCCHOCO6HOCTL
V, ompenensnu aHaJ‘IIi/ITI/I‘IGCKI/I [Topbynos JI.B., T'opnuen-
ko E.A. 2011] 1 o pe3ynbraTtaM KpaTKOCPOYHOTO KYJIETHBH-
posauus V, = V.

J1n1st IpoBEpKH NMPEIOKEHHOI MaTeMaTHnIecKoi Mojie-
nu poananu3upoBansl nanubie [Kor B.C., TopoyHos JI.B.,
2001]. [prmxuBIsIeMOCTh HATHBHBIX (JIEKOHCEPBHUPOBAHHEIX )
SMOPHOHOB ynoBiIeTBOpHUTENbHOTO 21,6 + 5,9% n = 245
(19,1 = 6,2% n = 85) m omtuaHorO Kayectsa 53,2+ 3,2% n=
324 (51,2 +3,4% n =300) otnn4aercst NpUOIU3NTEIHHO HA
32%. PerpeccroHHBIE 3aBUCIMOCTH IIOKa3aTeNe COCTOSHUS
HATUBHBIX U ICKOHCEPBUPOBAHHBIX IMOPHOHOB KOPOB OT UX
KadecTBa COCTABWJIN: JUIA JKA3HECIIOCOOHOCTH Vo(i) =
—0,05#+0,33i + 0,41 u V (i) = -0,136:*+ 0,785 — 0,225;
TPHKUABISIEMOCTH % ()= 70 0287+ 0 27i—-0, 026 1 Vo (D)=-
0,027:2+0,268i — 0,05. Koaddunment aHHpOKCI/IMaLlI/II/I R*=
0,999, toe i = 1 mist SMOPHOHOB YHOBICTBOPUTEIHLHOTO
KauecTna, { = 2 xopoiiero u i = 3 omuyHoro. [y obecre-
YCHHS COLIOCTABUMOCTH PE3YNETaTOB d(exTrBHOCTH W
1 W, BBIMUCIIEHHS TPOU3BOIWIN IIPH ycIoBHH i = 3. O600-
HICHHBIC TOKA3aTeId COCTAaBUIN: st 3G (EeKTUBHOCTEH
KpUOKOHcepBHUpoBaHus 96,2 + 4,2 u TpanciuianTauuu 54,8 +
5,7%, Ha4aIbHOM KM3HECTIOCOOHOCTH 3MOPHOHOB KOPOBBI
97,1 £1,0 %. PacxoxxaeHust 3HAYCHHM, TOTYICHHBIE OTIBIT-
HBIM U PacyeTHBIM CIIOCOOOM, U SMOPHOHOB Pa3HOTO
KadecTBa COCTABIISIOT MPUOIU3UTENBHO 5%.
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The absence of method for quantitative consideration
of animal embryo heterogeneity during evaluation of the
efficiency of the applied methods of their cryopreservation
and transplantation is the cause of low reproductibility and
comparability of the obtained results.

We investigated bovine embryos of different quality at
the development stage from early morula to expanded blas-
tocyst. All manipulations with bioobjects such as obtaining,
search, washing and preparation to the experiments were
carried-out by standard methods [Mank M., 1990]. The
embryos were frozen with the developed device [Ostashko F.I.,
Bezugly N.D., 1991]. As a cryoprotectant we used 1.2 M so-
lution of glycerol, kept the embryos for 10 min in it at 20 +
2°C. To remove the cryoprotectant after thawing of contai-
ners we used sucrose solution with 0.75 M concentration.

According to the proposed mathematical model of the
probability to obtain a calf from a native embryo v, depends
on its initial state V/ and efficacy of transplantation w, (V =
V W) and frozen“thawed V', does on the efﬁcwncy ‘of
cryopreservatlon w (Vp V VVPW) The indices V' and Y,
were obtained as the ratio of sufvived embryos to their ini-
tial number. The efficacy of cryopreservation has made W

=V, / v, and transplantation has been W =V /V. Initia
Vlablhty V, was determined analytically [UGorbunov L.V,
Gordienko E.A. 201 1] and by the results of short-term cul—
turing V, = Vi

When testing the proposed mathematical model the data
[Kot V.S., Gorbunov L.V.,2001] have been analyzed. Grafting
of native (frozen-thawed) embryos of satisfactory 21.6 +
5.9% n=245(19.1+6.2% n=85) and excellent quality 53.2 +
3.2% n =324 (51.2 £ 3.4% n = 300) differs by about 32%.
Regression dependences of indices of native and frozen-
thawed bovine embryos’ state on their quality were: for
viability V(i) =—0.057*+0.33i +0.411 and V (i) =—0.136i°+
O 785i—0. 225 for grafting V' (1)=-0.028*+ 0:27i—0.026 and

V. (i)=-0. 02712+ 0.268i—0.05. Approximation coefficient
R¥=0.999 where i = 1 is for the embryos of poor quality, i =
2 is for good one and i =3 is for excellent one. To ensure the
comparability of the results of W and W, efficiency the
calculations were done when i = 3. The summarized indices
made: for efficiency of cryopreservation 96.2 + 4.2 and
transplantation 54.8 £ 5.7%, the initial viability of bovine
embryos 97.1 + 1.0%. Differences in the values obtained
experimentally and those calculated for embryos of different
quality are about 5%.
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M.P. PetrusHkO'2, V.I. PINvAEV!2, N.N. CHuB', S.S. PrRAVDINA?
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2ART-Clinic for Reproductive Medicine, Kharkov, Ukraine

Butpudukanus — 3pekTUBHBIIA METO KPUOKOHCEP-
BHUPOBaHHSI YMOPHOHOB, UMEIOLIUI MPEUMYIIECTBA 10
CPaBHEHHIO C MEJJICHHBIM 3aMOPaXMBaHUEM: HE TPEOyeTCs
CIEeLUUAILHOrO 000PYI0BaHMs, METOIMKA 3aHUMAET MaJio
BPEMEHH U JIEMOHCTPUPYET XOPOILUE TOKA3aTeN UMILIaH-
Taluu SMOPHUOHOB.

[TyTH coBepIIIeHCTBOBAHHUS METO/Ia CBS3aHEI IIPEXKIC BCE-
TO C ONITUMU3AIIHEH COCTaBa KPHOTIPOTEKTOPOB, X KOHIICHT-
parmii 1 BpeMeHeM IIpeObIBaHUS B HUX 3IMOPHUOHOB, pa3pa-
OOTKOI1 METOZIOB YBEIIMUYCHHS CKOPOCTH MAICHUS TeMITepa-
TYPBI IIPH ITOTPYKEHUU SMOPHUOHOB B )KUKUH a30T.

HemaoBakXHBIM acTIEKTOM SIBIISICTCSI PaBUIHHEIH BhI-
60p cTaguu pa3BUTHS SIMOPHOHA [T BUTPU(PHUKALINN.

Lenp naHHO#N paboOTH — M3yUYEHHE BBDKUBAEMOCTHU
MOPYII, pAHHUX OJIACTOIUCT U SKCIIAaHTUPOBAHHBIX OJIaCcTO-
IIFICT YeJIOBeKa B IPOrpaMMax JIeUeHUs OCIUIONHS BCIIOMO-
raTeIbHBIMHU PEIIPOTYKTHBHBIMU TEXHOJIOTHIMH.

B 0061ei#t ci0HOCTH OBLIO BUTPUPHUIMPOBAHO 63
SMOpHOHA.

Oomas BeDKHBaeMOCTh coctaBma 50/63 (79,4%), u3 HUX
9acTOTa BBDKHBAEMOCTH MOPYJI, PAHHUX M SKCIIAHIHPOBaH-
HBIX O1acTouuct — 85, 86 1 65% COOTBETCTBEHHO.

Pasnuuns BBDKUBAEMOCTH OJIACTOIUCT Pa3HBIX CTAIHNA
Pa3BUTHS NOAYEPKHUBAIOT BXKHOCTH BBITTIOJTHEHHSI CETICKLIH
SMOPHOHOB Mepell KPHOKOHCEPBUPOBAHUEM JUIsl BHIOODA
SMOpHOHA C HAWTYYIINM MOTEHIIHAIOM.

JlnmuTenbHOE KYJITUBUPOBAaHUE O1aCTOIMCT CHAXKAET UX
YCIEIIHY 0 BUTPUPUKALHIO, OYEBHTHO, N3-32 MHBIX (DU3HO-
JIOTHYECKUX MoTpedHocTei. Hamdame 61acTorens HeraTuBHO
BJIHSICT Ha BEDKUBAEMOCTh SKCITAHANPOBAHHBIX OIACTOIIHCT,
910 TpeOyeT IPOBEACHUS NX KOJUTATICHPOBAHUS ITEPe]T BUTPHU-
(uKaIuei.

npo6nembl

Kpuobuonorum
T.22,2012, Ne3

274

Vitrification is an effective method of cryopreserving
the embryos, having the advantages over slow freezing: no
special equipment is required, the method takes a little time
and provides good results for embryo implantation.

The ways to improve the method are primarily related to
the optimization of cryoprotectants, their concentrations
and duration of embryos’ incubation, the development of
methods to increase the rate of temperature fall by immersing
the embryos into liquid nitrogen.

An important aspect is the choice of embryo develop-
ment stage for vitrification.

The research aim was to study the survival of human
morulae, early blastocysts and expanded blastocysts in the
programs of treating infertility with assisted reproductive
techniques.

Totally 63 embryos were vitrified.

Overall survival was 50/63 (79.4%), in particular the
survival rates of morulae, early blastocysts and expanded
ones were 85, 86 and 65%, respectively.

Differences in blastocyst survival at various stages of
development emphasize the importance of implementing the
choice of embryos prior to cryopreservation to select the
embryo with the highest potential.

Long-term culturing of blastocysts reduces the success
of vitrification, apparently because of other physiological
needs. Blastocoel presence affects negatively the survival
of expanded blastocysts, which requires their collapsing
prior to vitrification.
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BAMsIHME pa3AMUHbIX 3TanoB KPUOKOHCEPBMPOBAHMS METOAOM BUTpU(pMKaLMM Ha
MOpP¢O(PYHKLIMOHAABHBIE U IAEKTPUUYECKHE MapameTpbl PaHHUX 3MOPMOHOB MbILUK
E.N. CmoabarmHoBA!, O.A. Ctpuxa'!, B.A. lrmmara?, E.T'. AvcnnaZ, AN, NONMBHEHKO'
"McTutyT npobaem Kpuobuororum u kpuomesnumHol HAH YkpauHsl, r. Xapbkos
UNnctutyt sxmuBotHoBoacTBa HAAH YkpauHbl, XapbkoBckas obAacTsb
Effect of Different Cryopreservation Stages Involved Vitrification
on Morphofunctional and Electrical Parameters of Early Mice Embryos

E.l. SMoLyaNINOVA!, O.A. STRIKHA!, V.A. SHIGIMAGA?, E.G. LisINAZ, L.I. POPIVNENKO'
'Institute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkov,

Ukraine

2Institute of Animal Science of Ukrainian Academy of Agrarian Sciences, Kharkov region, Ukraine

KpuokoHcepBupoBaHUe paHHUX SMOPHOHOB MIICKOTIH-
TAIOIIMX METOJI0M BUTPU(DHUKAINH SBISETCS B HACTOAIIEE
BpeMs OJHHUM M3 CAMBIX PacHpOCTPAaHEHHBIX METOJIOB,
IPUMEHSEMBIX B COBPEMEHHBIX BCIIOMOTATENIbHBIX PETIPO-
TYKTUBHBIX TeXHOJIOTHAX. ONTUMHU3aIMA PeKUMHBIX MTapa-
METPOB CYIIECTBYIOIIHX IPOTOKOJIOB TECHO CBA3aHa C UCCIIe-
JOBaHUSAMHU I10 BIHMSIHUIO CpeJ KPHOKOHCEPBUPOBAHMS Ha
KHU3HECTIOCOOHOCTh U MOP(ODYHKIIMOHAIBHBIE CBOMCTBA
sMOproHOB. [Ipr 3TOM BaXKHYIO POJIb UTPAET KaK KOMITO3H-
LIMOHHBIN COCTaB KPHUO3AIIUTHBIX CPEJI, TAK U BBIOOP HCCIIe-
JyeMBIX KJIETOUYHBIX IapaMeTPOB.

[enbto HacTosmIeH paboTh! OBUIO HCCIIEOBAHHUE BIIHS-
HUSI TPOTOKOJIa KPHOKOHCEPBUPOBAHMUS METOZIOM BUTPU(DH-
Kalli¥ B ATUIICHIJINKOJIb-CaXapo3HOi cpejie Ha MOpPOoyHK-
[IUOHAJBHYIO COXPAaHHOCTb M 3JICKTPUUECKYIO ITPOBOIH-
MOCTbH 2-KJIE€TOYHBIX dMOPHOHOB MBIMH. KprokoHCepBH-
poBaHue ocyluecTsisanu no Mmerony Mcauenko B.B. u np.
(1994 ) ¢ MopnduKarmeit HekoTopbIX apameTpoB [CMOIbsI-
auaoBa E.W. u ap., 2007]. MopdodhyHKIIMOHAIEHYIO COXpaH-
HOCTB SMOPHOHOB OLICHUBAJIN BU3yaJILHO 1 IIOCIIE KYJIBTHBH-
posanus in vitro B cpene M2 8 CO,-nnKyGaTope. JNeKTpH-
YeCKyI0 IPOBOANMOCTH SMOPHOHOB ONPEACISIIN METOIOM
HUMITYJIbCHOW KOHJYKTOMETPHHU B IIPOIECCE IKCIIO3UINU
aMOpuoHOB B pactBope 0,3 M caxapossl. [Toka3aHo, 4To
OCHOBHBIM 3TaroM, BIHMSIONMM Ha MOp(hO(yHKINOHAb-
HYIO COXPaHHOCTb 2-KJIETOUHBIX YMOPHOHOB MBIIIIH, SBJISICT-
Cs1 ITTUTENBHOCTh 3KCIIO3UIIMU IMOPHOHOB B Cpe/ie 3aMopa-
KuBaHu. [Ipy yBeTH4eHUN BpeMEHHU SKCIIO3UIINH B Cpeie
3aMOpPaKUBaHU OT 1,5 10 3 MUH CYIIECTBEHHO YMEHBILIHIIO
KOJIMYECTBO SMOPHOHOB, IOCTUTIINX CTa 1K OJaCTOIMCTHI
invitro (89,7+4,0u 75,5+ 6,3% COOTBETCTBEHHO). 3HAYCHUS
IIEKTPUYECKON MPOBOJUMOCTH KaK KOHTPONIBHBIX, TaK 1
KPHOKOHCEPBUPOBAHHBIX YMOPHOHOB MBI COCTaBMIIN
((1,54£0,11)+6,12+0,34))%10* Cm/M. OHAKO IKCTIO3ULIUS
B TEUCHHE 3 MUH B CpeJIe 3aMOPaKMBAHUS M TIOCIIEAYIOIIEe
3aMOpaXMBaHNE-0TTaNBAHNE IIPUBOIMIIN K HEOOpaTUMOMY
3JIEKTPUUYECKOMY NMPOOOI0 Mia3MaTHYeCcKuX MeMOpaH
SMOPHOHOB, UTO CBHJICTEIECTBYET O HAPYIIEHMSIX MEMOpaH-
HOTO ammapara B pe3yibTaTre CIBUIra HOHHOTO TOME0oCTasa
kJeTok. [lomydeHHbIe pe3yasTaThl CBUAECTENBCTBYIOT O TOM,
YTO 3JIEKTPHUUECKHE TapaMeTPHI KIIETOK TECHO CBSI3aHbI C UX
(YHKIHMOHAIBHBIM COCTOSTHUEM U OTPa)KaloT U3MEHEHUS B
KJIETOYHOM MeTa0oIM3Me KaK B HOpMe, TaK U IT0J] BO3CHCT-
BHEM BHENIHUX (DAaKTOPOB, B TOM YHUCIIC ¥ KPHOKOHCEPBH-
pOBaHHSI.

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreservation of mammalian early embryos by vitri-
fication is currently one of the most common methods used
in modern assisted reproductive technologies. Optimiza-
tion of operating parameters of the existing protocols is
closely associated with the research of cryopreservation
media effect on viability and morphofunctional properties
of the embryos. Moreover a compositional content of cryo-
protective media and the choice of the studied cell parame-
ters play an important role.

The research aim was to investigate the effect of cryo-
preservation protocol invovlving vitrification in ethylene
glycol-sucrose medium on morphofunctional integrity and
electrical conductivity of mice two-cell embryos. Cryopre-
servation was performed by the method of Isachenko V.V.
et al. (1994) with the modification of certain parameters
[Smolyaninova E.I et al., 2007]. Morphofunctional integrity
of embryos was visually evaluated also after culturing in
vitro in medium M2 in CO, incubator. Electrical conductiv-
ity of the embryos was determined by pulse conductometry
during exposure on embryos in 0.3 M sucrose solution. It
has been shown that the main stage affecting morphofunc-
tional integrity of mice two-cell embryos is the duration of
exposure on embryos in freezing medium. The increase of
exposure time in freezing medium from 1.5 up to 3 min sig-
nificantly reduced the number of embryos approaching the
stage of blastocyst in vitro (89.7 + 4.0 and 75.5 £ 6.3%,
respectively). The values of electrical conductivity of the
control as well as cryopreserved mice embryos were ((1.54
+0.11)+6.12+0.34))x103S/m. But 3 min long exposure in
the freezing medium and the following freeze-thawing re-
sulted in a non-reversible breakdown of embryo plasma
membranes that indicated the presence of damages in the
membrane apparatus due to disorder of the cell ionic homeo-
stasis. The obtained results testify to the fact that the cell
electrical parameters are closely associated with their func-
tional state and reflect the changes in cellular metabolism in
the norm and under the influence of external factors includ-
ing cryopreservation.
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ANonTo3 KYMYAIOCHBIX KAETOK MpPU 3KCTPAKOPNOpPaAbHOM
Cco3peBaHnM AeBUTPUIULIMPOBAHHBIX OOLIUTOB KOPOB
T.U. Ky3bmmHa, H.O. HoukoBa, A.A.HOBMYKOBA
Bcepoccuiickmii Hay4HO-MCCAEAOBATEAbCKMI MHCTUTYT reHETUKM
M pa3BeAeHUs CeAbCKOXO3SACTBeHHbIX unBoTHbIX PACXH, Cankt-lletepbypr — [lywkuH
Apoptosis in Cumulus Cells at In Vitro Maturation of Devitrified Bovine Oocytes
T.I. Kuzmina, N.O. Novikova, D.A.NOVICHKOVA

All-Russian Research Institute of Genetics and Breeding of Farm Animals
of Russian Academy of Agricultural Sciences, St.-Petersburg — Pushkin, Russia

KpHope3ncTeHTHOCTD JKEHCKMX raMeT — aKTyalbHas
npo0iema MHTeHCH(DUKALIMN BHEIPEHHS TOCTHKECHUH Kile-
TOYHBIX PETIPOYKTHBHBIX TEXHOJIOTHI B MEIUIIMHY, )KHBOT-
HOBOJICTBO, COXpaHEeHHs TeHO(OH 1a MIICKOIIUTAIOIINX. MHO-
XKecTBO (PaKTOPOB AECTEPMUHHUPYET KPHOTOJIEPAHTHOCTH
JIOHOPCKHX OOLIMTOB, B TOM YHCIIE XapaKTep OOLUT-KYMYJIHOC-
HBIX B3aMOJICHCTBHH ITPY KYJIbTUBUPOBAHHUH IEBUTPHDHILIH-
pOBaHHBIX OOLMTOB. Llenb HacTOSIIEro HCCleOBaHUS —
CpPaBHUTEIBHBIN aHAIN3 MOP(OJIOTHH U CTaTyca XpOMaTHHA
KJIETOK KYMYJII0OCa HATHBHBIX M JI€BUTPUGHUIIMPOBAHHBIX
OOIIMTOB KOPOB.

Brinenenne oonuT-KyMyImOCHBIX KOMITIIEKCOB, X MOP-
(oJOTHYECKyIO OLICHKY, KYIHTHBHPOBAHNE TIPOBOMIN B
COOTBETCTBHMH C METOJIaMH, OTIMCaHHBIMU HaMu paHee [Kuz-
mina et al., 2007]. AnornTo3 B KyMyJIIOCE OOLIUTOB OIIpe/ie-
st metogoM TUNEL [Alm et al., 2000]. Craryc xpoMmaTrHa
OOILINTOB OLIEHUBaJIN 10 MeToxy Tapkosckoro [Tarkow-
ski A.K.,1966]. Jns BuTpuGHKaI{y 0OLHUTH 00padaThIBaIIN
no3tamHo Tpems pactBopamu (1 — 0,7 M JIMCO u 0,9 M
stunerrukons (OI); 2 — 1,4 M IMCO u 1,8 M OT'; 3 —
2,8 M JIMCO, 3,6 M 3OI" u 0,65 M Tperaiiossl), IpUroToB-
neHHbIMA Ha cpenie 199 («Sigmay, CIIA), coaepxkareit 10%
SMOPHOHAIBHOM ObIUbEH CHIBOPOTKH («Sigmay), ToMenani
B COJIOMHHBI M 3aT€M B >KUIKHH a30T.

O 3penocTy 0onuTa CBUETENBCTBYIOT BU3YIIbHBIC IIPH3-
HaKd W3MEHEHUs MOP(OJIOTHH KyMYIOCa, B TOM YHCIIE
CTEIEeHb HKCIIAHCHH KYMYIIIOCHBIX KieToK. ITocie 24 yacoB
KyJIbTUBHPOBAHMS 10T AEBUTPU(UIIMPOBAHHBIX OOIIUTOB
C HU3KOH CTETIEHBIO IKCIIAHCUH KJIETOK KyMYJIIOCa COCTaBUIIa
40%, uT0 OKa3aJI0Ch 3HAYMUTEIBHO BHIIIE, YeM B IPyTINE Ha-
TUBHBIX 001TUTOB (11%, P <0,001). IToka3aHo, 4T0 ypOoBEHb
aronTo30B B KyMYJIIOCE HATUBHBIX U JA€BUTPUDHUIINPOBAH-
HBIX OOITUTOB BO3pACTall MOCe KyIsTuBHUpoBaHus (26 1 43%;
38 1 51%, cooTBETCTBEHHO), 41% neBUTPUPHUINPOBAHHBIX
JOCTUIIHN cTaguu Meradasbl-11. BeisBineHs kpuTHIEeCKHEe
TICPUOABI TPOXOKICHHS MeH03a B IEBUTPU(HIIMPOBAHHBIX
OOLINTAX NPH KyJIBTUBUPOBAHWH in vitro (MeTadaza-1 —ana-
¢aza). KymymrocHsle kneTku 52% neBuTpupHUIMpOBaHHBIX
OOIIMTOB COXPAHSUIM CITIOCOOHOCTH K SKCIAHCHH TIPH IO-
CJICIYIOIEM SKCTPAKOPIOPAIbHOM KyJIbTHBHPOBAHUH.

Takum 00pa3om, aHaIH3 cTaryca XpoMaTnHa KyMyJIroca
JEBUTPUPHULIUPOBAHHBIX OOLIUTOB (CTENEHb IKCIAHCHH KY-
MYIIIOCa, YPOBEHb KIIETOK C TPU3HAKAMH arlornTo3a) — Iepc-
NEeKTUBHBIA MapKep MpH pa3paboTke Mojelnei BUTpUQH-
KalluK ¥ CUCTEM JI03PEBaHMsI IOHOPCKUX OOLIMTOB KUBOTHBIX
in vitro.

Paboma evinonnena npu guuarcogoii noddepaicke
Poccuiickoeo ghonda gynoamenmanvrvix ucciedosanuil
(npoexm ogpu-a 10-04-00389).

KpuoGMoROr M

T.22,2012, Ne3

Cryoresistance of female gametes is an actual problem
of intensification of introducing the achievements of cell
reproductive technologies in medicine, animal breeding, pre-
servation of mammalian gene pool. A variety of the factors
determines a cryotolerance of donor oocytes, including the
character of the oocyte-cumulus interactions when cultu-
ring devitrified oocytes.

The research aim was to comparatively analyze mor-
phology and chromatin status of cumulus cells of native
and devitrified oocytes.

Isolation of oocyte-cumulus complexes, their morpholo-
gical assessment, culturing were carried-out according to
the methods described previously [Kuzmina ef al., 2007].
Apoptosis in oocytes' cumulus was determined by TUNEL
[Alm et al., 2000]. Chromatin status of oocytes was evaluated
by the method of Tarkowski [Tarkowski A.K., 1966]. For
vitrification the oocytes were treated stepwise with three
solutions (1 —0.7 M DMSO and 0.9 M ethylene glycol (EG);
2—-14MDMSOand 1.8 MEG;3-2.8 M DMSO, 3.6 M EG
and 0.65 M trehalose), prepared on the base of medium 199
(Sigma, USA) containing 10% fetal bovine serum (Sigma),
then placed into straws and plunged into liquid nitrogen.

The maturity of oocytes is confirmed by visual signs of
cumulus morphology changes, including the expansion rate
of cumulus cells. After 24-hr-long culturing of devitrified
oocytes with low expansion rate of cumulus cells was 40%,
which was significantly higher than in native oocytes (11%,
P < 0.001). It has been shown that the apoptoses level in
cumulus of native and devitrified oocytes increased after
culturing (26 and 43%; 38 and 51%, respectively), 41% of
devitrified ones reached metaphase-II. There were identified
critical periods of passing meiosis in devitrified oocytes
when culturing in vitro (metaphase- I —anaphase). Cumulus
cells of 52% devitrified oocytes retained the ability to expand
during following culturing in vitro.

Thus, the analysis of cumulus chromatin status of de-
vitrified oocytes (cumulus expansion rate, the level of cells
with apoptosis signs) is a promising marker for the deve-
lopment of vitrification models and systems of donor oocy-
tes maturation of animals in vitro.

The research was supported by the Russian Founda-
tion for Basic Research (project 10-04-00389 ofi-a).

problems
of cryobiology

Vol. 22, 2012, Ne3



M3yuyeHne HaAHOCTPYKTYpPbl KPACHbIX KAETOK KPOBU
npu uHTOKCMKaumMn. ACM-uccaeroBaHus
E.K. Ko3aoBa, B.B. Moro3, A.M. YEePHbIL
HayuHo-nccreaoBateabckiii MHCTUTYT obuesi peanumatorormm (HUMOP)
um. B.A. Herosckoro, PAMH, r. Mocksa
Study of Red Blood Cell Nanostructure during Intoxication. AFM Investigation
E.K. KozLova, V.V. Moroz, A.M. CHERNYSH

VLA, Negovsky Scientific Research Institute of General Reanimatology (SRIGR)
of the Russian Academy of Medical Sciences, Moscow, Russia

[Tpn nHTOKCHKALIMK OpraHn3Ma U3MeHseTcs (PyHKINO-
HaJIbHOE COCTOSIHHE KJIETOK KPOBH. [17151 BBIpaOOTKM NPaBHITb-
HOH TaKTHKH JIEYeHNs] HCOOXOIMMO 3HaTh MEXaHH3M BO3HHUK-
HOBEHHS ITATOJIOTHYECKHUX HApyIIEHUH B KPACHBIX KIIETKaxX
KpOBH.

Hens paboTsl — U3yYNTh U3MEHEHHE HAHOCTPYKTYPHI
MeMOpaH IPUTPOLIUTOB ITPU HHTOKCUKAIIMK KPOBH in Vitro
B pe3yJibTare JedCcTBUsE (PapMaKOJIOTHUeCKIX M XUMHYECKUX
IperapaToB BEICOKOH KOHIICHTPAIIHH.

MOoHOCTIOH KJIETOK TOTOBHIIU M3 KPOBH 3A0POBBIX TIOHO-
POB ¢ moMoIIkI0 yeTpoiicTBa «V-Samplery» («Microscopy
Vision», Actpanus). Bce moHOpH! namu 1o0poBOIBEHOE
corviacye Ha UCCIIeJOBaHHUE CBOSH KPOBH B COOTBETCTBHH C
HopMamu dtHueckoro komurera HUMOP. B MukpoBeTsl
(200 mx) ¢ kpoBbio 1 DJITA 106aBIAIM PaCTBOPHI FTeMUHA,
(ypocemuna, xoprnpomasuna, ZnSO,. DTH BENECTBA OKa-
3BIBAIOT BO3JCHCTBHE HA OeIKn MeMOpaH 3puTponnToB. KoH-
[IEHTpAaIKs BELIeCTB U3MEHIACh B KPOBH in vitro ot 0,1 1o
5 MM. U3o6paxeHus KiIeTok, MeMOpaH, X (pparMeHTOB
NOJIy4aJId C TIOMOIIBK) aTOMHOM CUIJIOBOM MHKDPOCKOIIUHU
(ACM) («(NTEGRA Primay, «NT-MDT», P®) B niorykoHTaKT-
HOM U KOHTAKTHOM peXuMax. J[1st monydeHus qeTaabHOro
U300paKeHNS HAHOCTPYKTYPHI HCIIOIB30BAIN IPOCTPAHCT-
BeHHOe Dyphe nmpeodpazoBaHue.

C nomommsio ACM nonryueHsl n300paskeHnst MeMOpaH
KJIeToK. [IpoBeieH KONMM4YeCTBeHHBIH aHAJIN3 NapaMeTpoB
HaAHOCTPYKTYPHI 10 U TTOCIIE BO3JEHCTBHS. DKCIICPUMEHTAIIb-
HO YCTaHOBJICHO, YTO ITPH ICHCTBUH yKa3aHHBIX NIPETIapaToB
BO3HHKAJIHM CHENN(PUUECKHE CTPYKTYpPHl Ha TIOBEPXHOCTH
MeMOpaH KpacHBIX KIIETOK KPOBH. B 3aBUCMMOCTH OT KOH-
[EHTpAINY IPErapaToB X JHaMeTp BapbupoBaiics oT 70 1o
1000 1M, a BeicoTa oT 10 1o 100 HM. @opmMa BO3HUKAIOIMINX
YIOPSIOUEHHBIX CTPYKTYP crieluduiHa Ui Ka)J10ro npe-
napara. /[efictBue reMuHa NpuBOJIUIIO K BO3HUKHOBEHUIO
JIOMEHOB C 3€pHUCTOHN CTPYKTYpOH, XJIOpIpoOMa3uHa —
LIEIEBUIHBIX CTPYKTYP, GypoceMuia — KOJIbLEBBIX 00pa3o-
BaHM, NOHOB IIMHKA — CETEBBIX CTPYKTYp. B onbITax mpo-
BOJMJIM KOPPEKIIMIO HAHOCTPYKTYPHI C MOMOIIBIO aJIb0y-
MHHA 1 IepPTOPYIIIEPOTHON IMYIIBCHH.

WHTOKCHKanUS KPOBH in Vifro CyIIECTBEHHO BIUSCT Ha
HAaHOCTPYKTYpy MeMOpaH spuTponuroB. Habmronaemsre
W3MEHEHUS MOTYT OBITh CBSI3aHbI C HAPYILIEHUEM COOCTBEH-
HBIX napameTpoB MemoOpansbl (flickering, cnekTpHUHOBBIN
MaTpHKc, OEIKOBBIE KIacTepsl). MI3ydeHue HaHOCTPYKTYPHI
Ba)KHO JJI51 yCTAHOBJICHHSI MEXaHU3Ma BIMSHUS (PU3HUECKUX
U XUMHYECKUX (pakTOPOB Ha MEMOPaHBI KJIETOK KPOBH.

KpuoGMoROr M

T.22,2012, Ne3

Functional state of blood cells changes during organism
intoxication. To develop a proper therapeutic approach we
should know the mechanism of appearing pathological
disorders in red blood cells.

The research aim was to study the changes of erythro-
cyte membrane nanostructure during blood intoxication in
vitro under effect of pharmacological and chemical prepara-
tions of high concentration.

Cell monolayers were prepared from blood of healthy
donors with V-Sampler (Microscopy Vision, Australia). All
the donors consented for investigation of their blood accor-
ding to the Guidelines of SRIGR Ethics Committee. Micro-
vettes (200ul) with blood and EDTA were supplemented
with solutions of hemin, furosemide, chlorpromazine, ZnSO,.
These substances affect the erythrocyte protein membra-
nes. Concentration of substances was changed in blood in
vitro from 0.1 up to 5 mM. Images of cells, membranes, their
fragments were obtained with atomic force microscopy
(AFM) (NTEGRA Prima, NT-MDT, Russia) in semi-contact
and contact regimens. To obtain a detailed representation
of nanostructure we used space Fourier transform.

The images of cell membranes were obtained with AFM.
Quantitative analysis of nanostructure parameters prior to
and after exposure has been performed. We experimentally
proved that specific structures appeared on a membrane
surface of red blood cells during effect of mentioned prepa-
rations. Depending on concentration of preparations their
diameter varied from 70 up to 1,000 nm, and the height did
from 10 up to 100 nm. The shape of appearing ordered struc-
tures was specific for each preparation. Hemin effect indu-
ced the appearance of domains with granular structure,
chlorpromazine did with fissured structures, for furosemide
it was ring formations, zinc ions were with net structures.
During experiments we corrected nanostructure with albumin
and perfluoridecarbon emulsion.

Blood intoxication in vitro significantly affects the eryth-
rocyte membrane nanostructure. The observed changes
may be associated with disorder of own membrane para-
meters (flickering, spectrin matrix, protein clusters). Study
of nanostructure is important to reveal the mechanism of
physico-chemical factors effect on blood cell membranes.
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buoAornueckue CBOMCTBa KPUOKOHCEPBUPOBAHHLIX Mpenaparos
NpPoOUOTUKOB, UMMOOMAM3OBAHHBIX HAa 3HTEpOCOpOeHTax
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MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

Biological Properties of Cryopreserved Probiotics Immobilized on Enterosorbents
[.P. ViysekaNTsEV, O.M. BABINETS, V.F. MARTSENYUK

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B HacTosiiee Bpemsi akTHBHO MPOBOJISIT UCCIICAOBAHUS 10
pa3paboTke mpoOHOTHIECKHX TTpenaparo [V mokoneHws —
MHUKPOOPTaHU3MOB-IIPOOHOTHKOB, IMMOOMIIN30BaHHBIX Ha
copOeHTax U B B¢ OMOTUICHKH Ha TBEP/IBIX HOCUTEISIX. Ta-
KHE FICCIICIOBAHMS [TO3BOJIT MOIYYHUTh TIOJIMKOMITOHCHTHEIC
MpenapaTbl-CHHONOTHKH, 00JIaIa0IIHe CyMMapHBIM Tepa-
MEBTHYCCKUM 3(P(HEKTOM, B OCHOBE KOTOPOTO JIe)KaT OHOII0-
THYECKHE CBOWCTBA MHKPOOPTAHU3MOB-IIPOOMOTHKOB U
(U3UKO-XUMHUYECKHE CBOCTBA HOCUTEIICH.

B UITKuK HAH YkpauHbl IpOBOASTCS HCCIIEA0BAHUS
M0 CO3JaHUI0 MpemnapaToB MUKPOOPTaHU3MOB-POOHO-
THKOB, MMMOOMTH30BaHHbIX Ha SHTepocopOeHTax. B skcrre-
pUMEHTaX, IPOBEICHHBIX C IPOOMOTHKAMU Saccharomyces
boulardii, Bifidobacterium bifidum, Lactobacillus bulga-
ricus, yCTaHOBJICHO, YTO HAaHOOJIbIIICH COPOIMOHHOI aKTHB-
HOCTEIO B OTHOIIICHIH MUKPOOHBIX KIIETOK 00JIaIaroT yTiie-
poIcoaepxartie SHTepocopOeHThL. [To IMMOOMITH3aIOH-
HBIM CBOWMCTBaM B HAIIUX IKCIICPUMEHTAX OBLIH BEIOPAHEI
komMmepueckue npenaparsl «Copoexe» n «CYMC-1».

M3ydena coxpaHHOCTh KOMITJIEKCOB «HOCHUTEIb-KJIETKNY
MOCJIe KPpUOKOHCEPBUPOBaHUS. BEISBIEHO, UTO OHH B TIPO-
1ecce KPUOKOHCEPBUPOBAHHSI TIOBPEXKIAIOTCSI OOIBIIIE, YeEM
CBOOO/IHBIE KJIETKH, CYCTICHIMPOBAHHBIC B )KUJKUX Cpeax.
MakcuMallbHY 0 COXpPaHHOCTh ATHX KOMIUIEKCOB 00€CTIeUH -
BaJIO OXJTAXKIICHHE CO CKOpocThIo 1 rpan/muH 10 —40°C ¢ no-
CJICIYIOIINM TIOTPY>KCHHEM B KUAKUI a30T. [Tloce oxmax-
JICHHS ¢ 00JIee BRICOKAIMH CKOPOCTSIMH COXPAHHOCTh KOMII-
JIEKCOB JIOCTOBEPHO YMEHBIIIAIACh.

NvMmoOmnm3anus Ha copOeHTaX ¥ KPHOKOHCEPBHPOBA-
HUE HE H3MCHSIIN BUIOBYIO YyBCTBHUTEIHLHOCTH MHKPOOP-
TaHU3MOB K KEJT4H, aHTH(PYHTAIbHBIM U aHTHOAKTEPHAIIb-
HBIM nTperaparaM. COXpaHsuTUCh TAKKe CIIEKTPHI caxapoJiv-
TUYECKOM aKTUBHOCTU U AaHTArOHUCTUYECKHE CBOMCTBA 10
OTHOIIICHHUIO K TATOICHHBIM M YCJIOBHO-ITATOTCHHBIM MHUK-
poopraHu3Mam.

B skcniepuMeHTax Mo KOPPEKIINK XUMHOTEParIeBTHIEC-
KOTO ArcOmo3a y 1abopaTopHBIX KPBIC U IMMYHOCYITPECCH-
POBaHHEIX MEIIIICH YCTAHOBICHO,YTO IIPH BBEACHUU KOMIT-
JIEKCOB IMMOOMIIM30BaHHBIX MPOOHUOTHKOB Ooitee OBICTPO
BOCCTaHABIMBACTCS MUKPOOHOIICHO3 TOJICTOM KHIITKH, ITPO-
HCXOJIAT dPaTUKAL TATOTCHHOW KUIIICYHONH MUKPOQIIOPEI,
KOTOpasi TPAaHCIOUPOBATIACH TI0CIIE HMMYHOCYIIPECCHH BO
BHYTpPEHHUE OpTraHbl Mbllel. J[OCTOBEpHO YBETUUNBAIUCH
CPOKH MEPCUCTEHITNH B KUITIEYHUKE TPAH3UTOPHOTO MPOOHO-
tuka S. boulardii n B 6Gonee paHHUE CPOKH MPOUCXOAMIIA
KOJIOHU3AIUS MPUCTEHOYHOTO CJIOS KUMKW OaKTepHUsiMU
B. bifidum, L. bulgaricus. KppuoxoHcepBUpOBaHHE HE BITHSIIO
Ha YKa3aHHbIC OHOJIOrMYECKIE CBOMCTBa UMMOOHIIN30BaH-
HBIX MHKPOOPTaHU3MOB.
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T.22,2012, Ne3

Nowadays researches for development of probiotic pre-
parations of the 4" generation as microorganisms-probiotics
immobilized on sorbents and as biofilms on solid carriers
have been actively performed. These studies will allow to
obtain multicomponent preparations-synbiotics, having a
total therapeutic effect, which is based on biological proper-
ties of probiotic microorganisms and physico-chemical
properties of the carriers.

At the IPC&C of the NAS of Ukraine there are performed
the researches for development of microorganisms-pro-
biotics preparations immobilized on enterosorbents. In the
experiments carried-out with the probiotics Saccharomyces
boulardii, Bifidobacterium bifidum, Lactobacillus bul-
garicus there was found that carbon-containing entero-
sorbents had the highest sorption activity as for bacterial
cells. In our experiments there were selected commercial
preparations Sorbeks and SUMS-1 possessing immobiliza-
tion properties.

The survival of complexes ‘carrier-cells’ after cryopre-
servation was studied. It was revealed that during cryopre-
servation they were damaged more than free cells suspended
in liquid media. Maximum integrity of these complexes pro-
vided cooling with the rate of 1 deg/min down to —40°C
with the following plunging into liquid nitrogen. After cool-
ing with higher rates the integrity of the complexes was
significantly decreased.

Immobilization on sorbents and cryopreservation did
not change the sensitivity of microorganisms to bile, anti-
fungal and antibacterial preparations. As well the spectra
of saccharolytic activity and antagonistic properties in rela-
tion to pathogenic and opportunistic pathogenic microorga-
nisms were preserved.

In the experiments for correction of chemotherapeutic
dysbiosis in laboratory rats and immunosuppressed mice it
was found that the introduction of complexes of immobilized
probiotics contributed to more rapid recovery of colonic
microbiosis. There was eradication of pathogenic intestinal
microflora, translocated after immunosuppression into mu-
rine internal organs. Persistence terms of transient probiotic
S. boulardii were significantly increased in intestine and in
earlier periods the colonization of the boundary layer in in-
testinal bacteria B. bifidum, L.bulgaricus occurred. Cryopre-
servation did not affect these biological properties of the
immobilized microorganisms.
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Use of Methylcellulose for Cryopreservation of Inoculated Cells in Serum-Free Medium

S.V. KosHcHIY, A.N. Goutsev, |.P. VYSekANTSEV, V.F. MARTSENYUK, T.M. GURINA, L.V. SokoL
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CBIBOPOTKA KPOBH SIBJIIETCS 00sI3aTeIbHBIM KOMITOHEH-
TOM KOHCEPBHPYIOIINX CPe, IpeIHa3HAYCHHBIX JJIS KPHO-
KOHCEPBHPOBAHH IEPEBUBAEMBIX KJIETOK 9yKapHOT. OTHAKO
B pAZIE CITy4acB BO3HUKAET IIOTPEOHOCTH B IOy YEHHH TIepe-
BHBAEMBIX KJIETOK, KPHOKOHCEPBHPOBAHHBIX B OE€CCHIBOPO-
TOYHBIX cpefax. BeickazaHo NpennoiokeHue, YTo ChIBO-
POTKY KPOBH B CpeJie KpHOKOHCEPBUPOBAHUS MOYKHO 3aMe-
HUTH METHIIEeIUTION0301 (MIT).

[TonmmMep MHTEpECeH TeM, YTO, C OJHOH CTOPOHBI, OH
MPUMEHSETCS B BHJIE OMOIOTHUECKH HEHTPaIbHOTO TeNs KakK
MaTPHKC I KYJIETUBUPOBAHUS KJICTOK, C IPYTOM — B KOHIICH-
Tpauuu 0,1% BXOIHUT B COCTaB KyJIBTYPaIbHBIX O€CCHIBOPO-
TOYHBIX CPEJl ¥ CTUMYJIMPYET NpOoJi(eparuo KIETOK.

Lenbto paboTbl ObUIO M3yuUeHHE 3AIIUTHOTO d(dekTa
MII, BBOguMOM B Cpelly KOHCEPBUPOBAHUSA BMECTO ChIBO-
POTKH KpOBH, IIPY KPHOKOHCEPBUPOBAHUH NIEPEBHUBAEMBIX
KJIETOYHBIX KyJbTyp. McciaenoBanns mpoBOIUIIN C TpeMs
KyJIbTYpaMH II€pEBHBACMBbIX KJIETOK: MBIIIMHBIMU (HOpO-
omactamu muaEA 1929, stiuTennanbHBIMA KIIETKaMU ITOYKH
sMbpuona cBuHbM cyOonuHuit CII9B-5 u CIIOB-0,5.
®ubpobnacter L929 u snurennansasie kierku CIIOB-5
KyJIBTHBHPOBAIH B cpene 199 ¢ nodasnenuem 10 u 5% 3m6-
puoHanbHON CHIBOPOTKH (DC) KPYITHOTO POraTtoro cCKoTa
COOTBETCTBEHHO. DnuTeauanbhbie kKietku CI19B-0,5 Ob11u
aZlanTUPOBaHKI K pocTy B cpene 199 ¢ nobasnenuem 0,5%
9C u 0,1% MII. Knetku 3amopaxkuBaiu B cpene 199,
conepxkaeit 0,1-1,5% ML, ¢ no6asnernem 5% JAMCO u
6e3 Hero. OOpa3ubl OXJIaXKAAIH CO CKOPOCTHIO | rpan/MuH
70 —40°C 1 norpy>xaiu B xUIKHH a30T. COXpaHHOCTB KJIETOK
OLICHUBAIH I10 NX OKpamuBaHuio 0,4% pacTBOPOM TPHITAHO-
BOT'O CHHETO U CIIOCOOHOCTH K aJI'€31H K KyJIbTYPaTbHOMY
CTEKILY.

YcTaHOBIIEHO, YTO Cpelja KOHCEPBUPOBAHMSL, COAepKa-
uras ML u JIMCO, obecrnieuuBacT BHICOKHE MMOKA3aTEIN
KOJIMUYECTBA COXPAHHBIX KJIETOK. MaKCHMaIbHYIO COXPaH-
HOCTh OTMEYaJi B o0pasiax ¢ kjaetkamu cyonuanu CII9B-
0,5. TTocne 3amopaxkuBanus B cpeae 199 ¢ nobaBieHuem
ML, 1o 6e3 JIMCO, KIIETKH BCeX TPEX KyJIBTYpP IOTHOaIH.
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Blood serum is a mandatory component of cryopreserva-
tion media aimed to cryopreservation of inoculated cells of
eukaryotes. However, in some cases there is a necessity to
obtain the inoculated cells cryopreserved in serum-free
media. It is suggested that serum in the cryopreservation
medium can be replaced with methylcellulose (MC).

This polymer is interesting because, on the one hand, it
is used as a biologically neutral gel as a matrix for cell cul-
turing, on another hand it is the component of the cultural
and serum-free media in 0.1% concentration and stimulates
a cell proliferation.

The research aim was to study the protective effect of
MC introduced in the cryopreservation medium instead of
serum during cryopreservation of inoculated cell cultures.
The investigations were performed with 3 cultures of ino-
culated cells: murine fibroblasts of line L929, epithelial cells
of the pig fetal kidney of sublines SPEV-5 and SPEV-0,5.
1929 fibroblasts and SPEV-5 epithelial cells were cultured
in medium 199 supplemented with 10 and 5% fetal bovine
serum (FBS), respectively. SPEV-0,5 epithelial cells were
adapted to the growth in medium 199 supplemented with
0.5% FBS and 0.1% MC. The cells were frozen in medium
199 containing 0.1-1.5% MC and in the presence or with-
out 5% DMSO. The samples were cooled with the rate of
1 deg/min down to —40°C and plunged into liquid nitrogen.
Cell survival was evaluated by staining with 0.4% trypan
blue solution and the ability for adhesion to the culture
glass.

We have established that the cryopreservation medium
containing MC and DMSO provides high indices of sur-
vived cells. Maximal survival was observed in the samples
with the cells of SPEV-0.5 subline. After freezing in medium
199 supplemented with MC, but without DMSO the cells of
all three cultures died.
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