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UccnepoBaHue npouecca nepeHoca MoneKkyn BoAbl
yepe3 MeMbpaHbl cnepmaTto3omaoB Wyku (Esox lucius L)
A.1O. lMyroekuH, E.®. Konerka
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Study of Water Molecules Transfer Through Pike (Esox lucius L)
Spermatozoa Membranes
A.Yu. Puhovkin, E.F. Kopeika

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

J71st 000CHOBaHHOTO BEIOOPA PEKMUMOB 1 CpeJ] KPHOKOH-
CEpPBHPOBAHUS U, CJICIOBATEIbHO, 3P (HeKTUBHOTO COXpaHe-
HUSI TEHETHMYECKOTO MaTepuasia peld HeoOxoxumo Oonee
yIITyOJIeHHOE N3yUYeHNE TAaKUX ITapaMeTPOB KaK IPOHHIIAC-
MOCTb MEMOpPaH M 3HEPI'Hsl aKTHBALIMH IIEPEHOCA BEIIECTB
Yyepe3 MeMOpaHbI CIIepMaTO30HI0B PHIO.

enp uccnenoBaHust — ONPEACIUTE OCMOTHYECKYIO
PE3UCTEHTHOCTH CIIEPMATO30MA0B LIYKH, K0d3(duiueHT
MIPOHULIAEMOCTH MEMOpPaH AJIsl MOJICKYJ BOJBI M SHEPTHIO
aKTHBAIMM NEPEHOCAa MOJIEKYJ BOJABI Yepe3 MeMOpaHbl
KJICTOK.

Cnepmy nosy4ainy B IepHo] HEpecTa OT CaMIIOB IIyKH
maccoi 1-1,5 kr. OcMoTHYEeCKHE PEaKIU CTIEPMATO30U10B
HCCIIeI0BAM C TOMOIIBIO0 CIEKTPO(HOTOMETPHUIECKOTO
merona [ITyroskun A.lO. u coasrt., 2014] Ha ocHOBaHUU
JIAHHBIX O TMHAMHUKE CBETOIPOITYCKaHHS CyCIIEH3UI KIIETOK,
TIOMEIICHHBIX B JINCTHUTMPOBAaHHYO BOy M pacTBOpsI NaCl.
Koaddumment npornmaeMocTy miasMaTnaecKiux MeMOopaH
CIIEPMaTO30UI0B (Lp) JUTSL MOJICKYJI BOJIBI OIIPEIEJISLIIH, CO-
TIOCTaBJISAS IKCIIEPUMEHTAIBHBIE 3aBUCHMOCTH OTHOCHTEITh-
HBIX 00BEMOB KJIETOK OT BPEMEHH C JaHHBIMH, TOIy4YeH-
HBIMH TP PEIICHUN ypaBHEHUH TEOPETUIECKOW MOJIEIIH.
OHepruro akTuBanmu (£ ) mporecca nepeHoca BEMECTB
yepe3 MeMOpaHbI KJIETOK PACCUMTHIBAIIHN U3 3aBHCUMOCTEN
lan(l/ T), HAKJIOH KOTOPBIX COIITACHO YPaBHEHHIO APpPCHIY-
capasen £ /R, tie R — yHuBepcabHas ra30Bas MOCTOSHHAS.

[TpornaeMocTs MeMOpPaH CIIEpMaTO30MI0B IIYKH IS
Modtekyi Bozpl coctasisieT (0,033 £ 0,007) Mxm/(aTMXMUH)
(15°C). CHnmxeHnue NpOHUIIAEMOCTH MEMOpaH CIiepMaTo-
30H0B IS MOJIEKYIT Boibl B araraszone 30. .. 10°C xapakrepu-
3yercs 3Hepruer akrtuBaumu (64 + 5) x/lx/Mons, 4TO
CBHJICTEIbCTBYET O IPOHUKHOBEHHUH BOJIBI B KJIETKY ITyTEM
MTACCUBHOM MU y3un dyepes TUIMHAAHBIN Onucion. Xapakrep-
HOE BpeMs IIPOHWKHOBEHHS BOABI B KJIETKY 3aBHCHUT OT
OCMOJISIPHOCTH Cpebl THKYOAIMH KiIeToK. CriepMaTo30H, 161
LIYKH 10 PEaKIUU Ha Cpelbl PasIniHOW OCMOJIIPHOCTH
OMM3KH K UlIeaIbHBIM OcMOMeTpaM. VI3BeCcTHO, YTO CKOPOCTh
1 IPOJOJKUTEIBHOCTD IBIKCHUSL, & TAK)KE OTHOCHTEIILHOE
YHCIIO TOABMKHBIX CTIEPMATO301I0B 3aBUCHUT OT OCMOJISP-
HOCTH, HOHHOTO coctaBa U pH cpenbr aktuBanuu [Ala-
vi S.M.H. u coagr., 2009]. B 3TOM KOHTEKCTE, OAACPKAHUC
OCMOTHYECKOTO PaBHOBECHSI SIBIISICTCS OTHOM M3 Hanboiee
BO)XHBIX (DyHKIMIT MEMOpaH CIIepMaTo30M/10B, OCKOIBKY
B IIpOLIecCe KPHOKOHCEPBUPOBAHHS BOSHUKAIOT 3HAYHUTEIb-
HBIE IIepena/ bl 0CMOTHYECKOTO JaBlICHNs Ha MeMOpaHe.

Pa3spaboranHble HAMH OJIXOBI HO3BOJISIOT HCCIIEI0BATh
OCMOTHYECKYIO TOJIEPAaHTHOCTh CIIEPMATO30UI0B HEKOTO-
PBIX IPECHOBOHBIX PHIO, MOTYT OBITH NCIIOJIB30BaHbI KaK
IIPOCTHIE U OBICTPBIE TECTHI PYHKIIMOHAIBHOTO COCTOSIHUS
KJIETOUHBIX MeMOpaH. [Tomy4yeHHbIe pe3ylbTaThl CHOCOOCTBY-
10T TEOPETHYECKH 000CHOBaHHOMY BBIOOPY KPHO3AIIUTHBIX
Cpell ¥ peXXHUMOB KPHOKOHCEPBUPOBAHHS CIIEPMATO30HIOB.
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Membrane permeability and activation energy of the
substances transfer through the fish spermatozoa membra-
nes should be studied more profoundly, since they are
necessary for the reasonable choice of cryopreservation
regimens and media, and, consequently, for an effective
preservation of fish genetic material.

The objective of the study was to determine the osmotic
resistance of pike spermatozoa, the coefficient of membrane
permeability for water molecules and the values of activation
energy for water molecules transfer through the cell
membranes.

Sperm were obtained during the spawning season from
males of 1-1.5 kg weight. Osmotic reactions of spermatozoa
were studied using spectrophotometric method [Puhov-
kin A.Yu. et al., 2014] on the basis of data concerning light
transmission dynamics of cell suspensions placed into
distilled water and NaCl solutions. Permeability coefficient
of pike spermatozoa plasma membranes for water molecules
(L ) was determined by fitting the experimental dependencies
of cell normalized volumes vs. time and the curve resulted
from the data of solved theoretical model equations in given
experimental conditions. Activation energy (£)) of the
substances transfer through cell membranes was calculated
using lan(l/T) dependencies, which slope according to
Arrhenius equation was equal to £ /R, where R was univer-
sal gas constant.

The pike spermatozoa membranes permeability for water
molecules was (0.033 £ 0.007) pm/(atm>min) (15°C). The
decrease of pike spermatozoa membrane permeability for
water molecules within 30...10°C range was characterized
by activation energy of (64 + 5) kJ/mol, that indicated about
the water molecules penetration into spermatozoa via a
passive diffusion through the lipid bilayer. Characteristic
time of water penetration into a cell depends on the
osmolarity of cells incubation medium. By the reaction to
media of different osmolarity pike spermatozoa are close to
ideal osmometers. It is known that the velocity and duration
of movement, as well as the relative number of motile
spermatozoa are dependent on the osmolarity, ionic
composition and pH of activation medium [Alavi S.M.H.
et al., 2009]. In this regard, the maintenance of osmotic
equilibrium is one of the most important functions of
spermatozoa membranes, because there are significant
differences in osmotic pressure on the membrane during
cryopreservation.

Developed approaches allow the study of osmotic tole-
rance of some freshwater fish spermatozoa, also they can
be used as simple and quick tests of functional state of cell
membranes. The obtained results facilitate the reasonable
choice of cryoprotective media and modes of sperm cryo-
preservation.
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BnusHne NnOBTOPHbIX LIMKINOB pUTMUYECKUX KpuoBosaenctemm (—120°C)
Ha yNbTPaCTPYKTYPHYHO OpraHvM3auuvio 3HAOTENIMOLMTOB KPOBEHOCHbLIX
KanunnaposB MUOKapAa B AMHAMUKE CTapeHUs KpbIC
FO.B. MapTbiHOBa, B.IL Babunyyk
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Influence of Repeated Cycles of Rhythmic Cold Exposures (-120°C)
on Ultrastructure Organization of Myocardium Blood Capillaries
Endotheliocytes in Dynamics of Rats' Aging
Yu.V. Martynova, V.G. Babiichuk

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

Oburee oxJaXJeHUE OPraHU3Ma IPU IKCTPEMATbHBIX
TeMIleparypax yJIydlaer ero (yHKIHOHAIBHOE COCTOSIHUE,
NOBBIIIAET aJalTallMOHHBIM noreHuuan. Hecmorps Ha
pacnpocTpaHeHHOCTh puMeHeHust 10 ceaHcoB oOmero
OXJIXK/ICHHs] OpraHu3ma, umerotTcs nanublie [Lubkowska A.
U coaBT., 2012] 0 HeOOXOMUMOCTH TPUMEHEHHSI OoJIee 1JH-
TEJIFHON CEPHH 3TUX MPOUEIYp ISl TOCTHXKEHHs OJaro-
MIPUATHBIX aJanTHBHBIX W3MeHeHui. [lokaszaHo, 4To puT-
MHYECKHUE FKCTPEMaIbHBIC XOIO0BBIe Bo3eiicTBrs (POXB,
—120°C) B oT/IHYHE OT CTAHAAPTHON METOIUKH OXJIAXKICHUS
CIIOCOOCTBYIOT ITOBBIIICHHUIO BHYTPHKIIETOYHOTO MeTabo-
nmu3Ma kuBOTHBIX [babuituyk B.I., 2010]. B T0 e Bpems
paboTHI, Kacaromuecs H3y4eHHs YHI0TeTHAIBHOM TUChyHK-
IIUH TIPY CTapEHUU OpraHW3Ma, HAIIPAaBJIEHBl B OCHOBHOM
HAa MCCJIeI0BaHNE ONOXMMUYIECKUX XapaKTEPHCTHK IPOLieC-
ca, a KapTrHa MOP(OJOTHUECKUX MPeoOpa3oBaHuii Ha Cy0-
KJICTOYHOM ypPOBHE OCTaeTcs HepacKphITa. B cBs3u ¢ aTuM
IeJIBIO HalIel paboThl ObUTO H3YUHUTh BIUSHHIE TOBTOPHBIX
k0B POXB (-120°C) Ha yapTpacTpyKTYpHYIO OpraHu3a-
LIMO SHAOTEIMOIUTOB KPOBEHOCHBIX KalTMLIIPOB MUOKapAa
B JMHAMHKE CTAPEHHS KPBIC.

HccnenoBanust mpoBoAMIM Ha OENBIX OECIIOPOAHBIX
KpBICax-caMIlax B IIpoIiecce uX cTapeHus (Bo3pact 6, 12 u 18
Mecs1eB). JKMBOTHBIX pa3HBIX BO3PACTHBIX TPYIIIT Pa3AeIsuInd
Ha MHTAKTHBIX U OMBITHBIX, KOTOPBIM IpoBogmin POXB
(=120°C, 2 mun). Kaxapie 6 MecsI1eB UK OXJIKISHUS,
cocTosAmi 3 9 nmporueayp, MOBTOpsIK U cycts 30 qHei
JKMBOTHBIX BBIBOJIFIIM U3 SKCIICPHMEHTA ITyTeM JCKaUTaIHH,
OCYIIECTBIIUIN 3a00p TKaHU MHOKapia AJs MPOBEACHUS
YIABTPAMUKPOCKOITNYECKUX HCCIEJOBAHUNA C IOMOIIBIO
SNIEKTPOHHOH MUKPOCKOTINH.

AHanu3 cyOMHUKPOCKOIMYECKOH OpraHu3auy 3HI0Te-
JIMOIIMTOB KPOBEHOCHBIX KAMWUIIPOB MHUOKapaa KpbIC
6-MecstuHOTO Bo3pacrta Ha poHe POXB nokazain otcyrcTBHe
CYIIECTBEHHBIX M3MEHEHHH, OTHAKO OTMEUYEHO MPOSIBICHHE
BHYTPHUKJIETOUHBIX PEaKLUii Ha cTpeccoBoe Bo3aeiicTaue. He-
3HAYUTEIIHHBIM H3MEHEHHSM ITOJIBEPT-aIiCh OpraHesuis! 12-me-
CSIYHBIX KpbIc ocie POXB. XapakTepHbIM U1 3TOMH TPyTIITBI
OBLIO yBENHUYEHHE KOJIMYECTBA MHUKPOINMHOIIUTOZHBIX
MY3bIPHKOB B ITUTOIIIa3Me YHOTEIHOIIUTOB U THIIEPTPOPUs
xomrutekca ['onbmxu. Haubonpire n3MeHeHUs BBISIBICHBI
y TpeTel BO3pacTHOM TPyIIIbI )KUBOTHBIX: IUISI MHTAKTHBIX
KpBIC 3TH NpeoOpa3oBaHMsl HOCHIHM ACaKTHBALIMOHHBIN
XapakTep, yKa3bIBalOLINH Ha Ha4aJlo BO3pacTHHIX peodpa-
30BaHMIA, B TO XK€ BpeMs, Kak U B rpynne POXB, HanpoTus,
TIPOUCXO/IMIIA AKTHBALIUS BHY TPUKJICTOUHBIX CHHTETHYECKUX
TiporieccoB. Pe3ybraTsl HaMX MCCIe0OBAaHNH TOKA3BIBAIOT,
YTO MPUMEHEHHE MOBTOPHBIX IUKIOB POXB, HaumHas c
MOJIOJIOTO BO3pacTa, He OKa3bIBae€T HETaTUBHOI'O BIMSIHUS
Ha yIBTPACTPYKTYPHYIO OpPTaHM3AIMI0 YHAOTEIHOIUTOB
MHOKap/ia ¥ IOBBIIIAET YPOBEHb CHHTETHIECKOI aKTHBHOCTH
U 3HeprooOecreueHus B 6oJiee Mo3HIE BO3PACTHBIC ITEPHOIBL.
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The whole body cooling (WBC) at the extreme tempe-
rature improves its functional state and enhances its adap-
tive potential. Despite the widespread use of 10 sessions
course of the WBC, there are evidences [A. Lubkowska et
al., 2012] of mandatory longer series of the procedures to
be used to achieve favorable adaptive changes. There was
shown that the rhythmic extreme cold exposures (RECE:s,
—120°C), unlike the standard method of cooling contributed
to increase of animals’ intracellular metabolism [V.G. Ba-
biichuk, 2010]. At the same time the investigations of the
endothelial dysfunction associated with aging are basically
directed on the study of biochemical features of this process,
while the morphological subcellular transformations have
not been elucidated yet. Therefore the aim of our study was
to investigate the influence of repeated cycles of RECEs
(-=120°C) on ultrastructure organization of myocardium
blood capillaries endotheliocytes in dynamics of rats’ aging.

Investigations were performed in white breedless male
rats during their aging (age of 6, 12, 18 months). The animals
of various age groups were divided into intact ones and the
test ones undergoing RECEs (—120°N, for 2 min). Each 6
month the cooling cycle was repeated and the animals were
sacrificied by decapitation 30 days after. The pieces of
myocardium tissue were collected for ultramicroscopic study
by electron microscopy.

Analysis of submicroscopic organization of myocardium
blood capillary endotheliocytes of 6 months age rats on the
background of RECEs revealed no significant changes,
however there was indicated a manifestation of intracellular
reactions to stressful influence. Only the minor changes
were found in the organelles of 12-month-old rats after
RECEs. Typical for this group was an increase in the number
of micropinocytotic vesicles in the cytoplasm of endothelial
cells and hypertrophy of the Golgi complex as well. The
most significant transformations were identified in the third
age group of animals: they were of inactivation nature and
pointed to the initiation of age-associated alterations in the
intact rats, while in RECEs group we revealed an activation
of intracellular synthetic processes occurred. The results
show that the application of repeated cycles of RECEs
starting from a young age has no negative impact on
ultrastructural organization of myocardium endothelial cells
and increases a level of synthetic activity and energy supply
at later age periods.
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XpaHel-wle MHKancynnpoBaHHbLIX ccbepom:l,oa, COCTOSALWUNX U3 KINEeTOK neYvYeHu,
npu —80°C nocne xpaHeHUs Npu TeMnepaTtype X1UAKOro asorta
P. Kilbride', C. Selden?, B. Fuller?, J. Morris®
"UCL Institute for Liver and Digestive Health, Royal Free Hospital Campus, London, UK
2UCL Department of Surgery, Royal Free Hospital Campus, London, UK
SAsymptote Ltd., St. John's Innovation Centre, Cambridge, UK

Storage of Encapsulated Liver Cell Spheroids at —-80°C
after Storage at Liquid Nitrogen Temperatures
P. Kilbride', C. Selden?, B. Fuller?, J. Morris®
"UCL Institute for Liver and Digestive Health, Royal Free Hospital Campus, London, UK

2UCL Department of Surgery, Royal Free Hospital Campus, London, UK
SAsymptote Ltd., St. John's Innovation Centre, Cambridge, UK

Heo6xoquMbIM ycitoBHEM KIIMHUYECKOTO IIPUMEHEHUS
MHOTHX OMOMHXEHEPHBIX TKAHEH SIBJISICTCS] MX KPHOKOHCEP-
BHPOBAHHUE U OTOTPEB IPH NTEPBOI HEOOX0ANMOCTH. B nan-
HOM CIIydae MOXET BO3HHMKHYTb BOIIPOC OTHOCHTEIHHO
a/IeKBaTHOTO CII0C00a TPAHCIIOPTUPOBKH TaKUX TKaHEH B
OTOTPETOM JINOO KPHOKOHCEPBUPOBAHHOM BHUJIE.

B pabore m3ydeHO BIHMSHHME Pa3IMYHBIX BapHAHTOB
XpaHEHUs I1epel OTOrPEBOM HHKAIICYJTMPOBAaHHBIX B aJIbTH-
Hate ceponnoB u3 kinerok nedenu (MCKII), npennasHa-
YEHHBIX JJIS1 NCTIOJIb30BaHMS B AlllapaTe NCKYCCTBEHHON
mevenu [1]. Lenpro uccnenoBanus OBLUIO MOACITUPOBAHIC
tparcnioptupoBky HCKII pu TeMneparypax ®HuaKoro a3ora
(=196°C) mimm cyxoro nbaa (—80°C).

KprokoHcepBHpOBaHHbBIE NPH TEMIIEpaType >KUAKOTO
asora UCKII ororpesanu u xpanunu npu —80°C B TeueHue 1,
4w § CyTOK mepe]] OTTauBaHUEM JIMOO0 OTTanBalId cpaszy
T10CJIe N3BJICUCHNUS U3 SKUIIKOTO a30Ta O6e3 IPOMEXyTOUHOTO
xpanenus npu —80°C. Uepes 72 4 nocie pa3MOpaxuBaHUs
KOJIMYECTBO >KU3HECTIOCOOHBIX KIETOK (ONpeieieHHoe B
TEeCTe C OKpAIIMBaHUEM IPOITUINH HOUI0M/DITyopecienH
JuaneraroM [ 1, 2]) cocrasisino (74,03 £ 8,35), (46,03 + 1,96),
(55,14 £3,65) u (1,93 + 0,62) MITH KJI/MIJI COOTBETCTBEHHO
riocyie ororpesa 6e3 xpanenust pu —80°C, a Taxoke XpaHEeHHs
nipu —80°C B Teuenue 1, 4 u § cyrok. Coneprkanne anbda-1-
(eronporenna [2] yepe3 2-¢ CYyTOK MOCIIE Pa3MOpPaKUBAHHUS
coctaBmio (56,3 + 0,6) ur/ma nCKI1/24 4 B obpa3uax 6e3
xpanenus npu —80°C, (3,1 £ 0,3) ur/mi uCKI1/24 14— mocne
cyTok xpanenus npu —80°C. B o0pasuax, XxpaHUBIIHUXCS ITPH
—80°C OoubIie CyTOK conepikaHue TaHHOTO Oelka OBLTO He-
3HAYMUTEIHHBIM . YCTaHOBJIEHO, 4TO ITpedbiBanue nmpu —80°C
nocie xpaHeHus npu —196°C (MmoaenpoBaHue TpaHCIOP-
THPOBKH B CYyXOM JIb/Ty ) BBI3BIBAET CYIIIECTBEHHOE IIOBPEK/IC-
nue nCKII 1o cpaBHEHHIO C OTOTPETHIMU HENOCPEICTBCHHO
TI0CJIe N3BJICUCHUS U3 SKHIIKOTO a30Ta O6e3 IpOMEXyTOUHOTO
xpanenus npu —80°C. I1pu mro00M BapraHTe XpaHESHUS ITPU
—80°C (mocme mpeObIBaHAUS B )KHIKOM a30Te€) CHUXKACTCS
XKHU3HECIIOCOOHOCTH 1 00111ee KOINIECTBO KIIETOK, TOTPeo-
JICHUE TJIFOKO3bI M CHHTE3 anb(a- 1 -peronporenHa.

Taxum oO6pa3oM, anmapar HCKyCCTBEHHOM IIEYEeHH, CO-
JieprKalyii JeKOHCEPBUPOBAaHHBIE ChEepOHIbI U3 KIIETOK ITe-
YEeHH, NHKATICYJMPOBaHHbBIC B AJIbTMHATE, MOXKET HCIIOJIB30-
BaThCS TIOCIIC TPAHCTIOPTHPOBKH IIPH TEMIIEpaTypax HUXKE
TEMIIEPaTypPHI CYXOT0 JIbJa MO0 Iociie TPaHCIIOPTUPOBKU
B OTOTPETOM COCTOSIHHH.

1. Erro E. et al. Bioengineering the Liver: Scale-Up and Cool
Chain Delivery of the Liver Cell Biomass for Clinical Targeting in a
Bioartificial Liver Support System. BioResearch Open Access 2013;
2(1): 1-11.

2. Kilbride P. et al. A scale down process for the development of
large volume cryopreservation. Cryobiology 2014; 69(3): 367-375.

npo6nemMbl KpMOOGMONOrMM M KPUOMeEeAULMHbDI
problems of cryobiology and cryomedicine

Tom/volume 25, Ne/issue 2, 2015

For many bioengineered tissues to have feasible clinical
application, they must be cryopreserved for future thaw on
demand. This raises the important question of transport of
these tissues — either transport thawed or still cryopreserved
is an option.

This study examined different thermal histories on
warming to mimic transport at liquid nitrogen (-196°C) or
dry ice (-80°C) temperatures of alginate encapsulated liver
spheroids (ELS) for use in a bioartificial liver device (BAL)
[1].

ELS cryopreserved at LN, temperatures were warmed to
and held at —80°C for either 1, 4, or 8 days prior to thaw, and
this was compared to ELS thawed directly from LN, with no
stop at —80°C. At 72 h post thaw, viable cell number, deter-
mined through PI/FDA staining [1, 2] was recorded at
(74.03 £+ 8.35) million cells/ml, (46.03 £ 1.96) million cells/ml,
(55.14£3.65) million cells/ml, and (1.93 +0.62) million cells/ml
for samples experiencing no hold at —80°C, a 1 day hold at
—80°C, a 4 day hold at —80°C, and an 8 day hold at —80°C,
respectively. Alpha-1-fetoprotein production was measured
[2] at (56.3 + 0.6) ng/ml ELS/24 h at 2 days post thaw for
samples experiencing no hold at—80°C, this compares with
(3.1£0.3) ng/ml ELS/24 h in samples experiencing a | day
hold at —80°C, and protein production was negligible in
samples held at —80°C for periods greater than 1 day. It is
determined that holding at —80°C after —196°C storage (mi-
micking dry ice transport) leads to ELS expressing heavy
damage over those thawed directly from liquid nitrogen.
Any storage at —80°C after —196°C storage results in lower
cell viability, cell count, glucose consumption and alpha-1-
fetoprotein production.

We conclude that for a bioartificial liver device com-
posed of alginate encapsulated liver spheroids to be used
after cryopreservation, it requires transport below dry ice
temperatures or must be thawed prior to transport.

1. Erro E. et al. Bioengineering the Liver: Scale-Up and Cool
Chain Delivery of the Liver Cell Biomass for Clinical Targeting in a
Bioartificial Liver Support System. BioResearch Open Access 2013;
2(1): 1-11.

2. Kilbride P. et al. A scale down process for the development of
large volume cryopreservation. Cryobiology 2014; 69(3): 367-375.
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OnpepeneHne BEpOATHOCTU 0Opa3oBaHUSA MUKPOCKONMUYECKUX NOop B MeMbpaHax
KPMOKOHCEepPBUPOBaHHLIX crepmato3ounaoB kapna (Cyprinus carpio)
K.N. Byukmn', T.C. Oiobko', N.A. PeayHsieBa?, A.T. Tatapeu?, E.®. Konevika'
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Study of Probability of Microscopic Pore Formation in Post-Thaw Sperm Membranes
K.l. Butskyi', T.S. Dyubko', I.A. Fedunyayeva?, A.L. Tatarets?, E.F. Kopeika’
TInstitute for Problems of Cryobiology and Cryomedicine
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Cnepmaro30u6I IPECHOBOJHBIX PBIO, HE yTPATHUBIINE
TIO/IBM>KHOCTB TI0CIIE KPHOKOHCEPBUPOBAHMS, TPHOOPETAIOT
TTOBBIIICHHYIO YyBCTBUTEIBLHOCT K M3MEHEHHUSIM OCMOTHY-
HOCTH cpefibl. [Ipupona 3Toro sIBJIeHuUs 10 CHX ITOp HE 00bsC-
HeHa. OIHOM U3 MPHUYKH TOT00HOTO 3¢ deKTa, BOZMOKHO,
ABJIsIeTCS 00pa30BaHHE MUKPOIIOP B MeMOpaHax criepMaTo-
30H10B B Iporiecce KprokoHcepupoBanus [Koneiika E.®.,
2015]. [ToaToMy 11e51bI0 JaHHOK PabOTHI OBLIO OTPEICIUTh
BEPOATHOCTH 00Pa30BaHuUs MOP U X pa3Mep B CIIEPMaTo-
30HM/1aX KapnoB, KPHOKOHCEPBUPOBAHHBIX 110 3-3TaITHON
IIPOTrpaMMe B COJIEBON KPHO3AIINTHOM cpeJie C ITHIICHIIIH-
xosieM [Komneiika E.®@., 1986].

J1ns BBISIBIICHMS TTIOP OBUTH NCTIONB30BaHBI (PITyOPECLEHT-
Hble kpacurenu Square-460, DSP-8-4, DSP-16-4 ¢ M. M. 423,
509 u 621, xoHEUHAast KOHLIEHTPALHSI KOTOPBIX cOCTaBsuia 1—
6 MKM. UIHTeHCUBHOCTD (DIyOPECIICHIIMK OIICHUBAIH 10 U
1oCJIe KPHOKOHCEPBUPOBAHUS Ha KOH(DOKAILHOM MUKPOC-
xorie LSM 510 META («Carl Zeiss», ['epmanust).

B pesynerare nccienoBaHus ObUIH yCTaHOBIEHBI PA3IIH-
Yusi B JIOKAIM3alMU U UHTEHCUBHOCTH ()JIyOpECLEHIINH
HCCIIeyeMbIX 30HJIOB B CIIEPMATO30M1aX J10 U ITOCTIE KPHO-
KoHcepBHpoBaHHs. [locie KpHOKOHCEPBUPOBAHUS CIIEPMBI
¢ 30H10M Square-46(0 KoTU4eCTBO KJIETOK C BHICOKOM MHTEH-
CHBHOCTBIO ()JTyOpPECIIEHIINY NPAKTHYECKN HE N3MEHMIIOCh
TI0 CPaBHEHHUIO C KOHTPOJIEM, Torna kak ¢ DSP-16-4 oHo Obu10
Ha 40% Oonpre. Takke OLIEHUBATH YHCIIO CIICPMATO30HMI0B
c arperatamu kpacutens. [Ipu okpammBanuu Square-460 u
DSP-8-4 konn4ecTBO KIETOK C arperaramu Moji BO3AeHCT-
BHEM KPHOKOHCEPBHPOBAHUS HE MPETEPIICBAIIO CYIIIECTBEH-
HBIX M3MEHEHHUH, B TO BpeMs kak 1isi DSP-16-4 ono
YBEJIIMYHIIOCH O0JIce YeM HamooBUHY. TOT (hakT, 4To KOJIHU-
YEeCTBO IMPOHUKIINX 30HJIOB C MOJICKYIIAPHOM Maccoii 423 u
508 He M3MEHIOCH MOCIe KPUOKOHCEPBUPOBAHUS, a
DSP-16-4 ¢ maccoii 621 npoHuKaio 3HAYUTEIHHO OOJIbIIE,
MTO3BOJISIET OLICHUTH pa3Mep 00pa3oBaBIINXCs Ae(PEeKTOB B
MeMmOpane. Panee Obl1 paccunTaH THAPOIUHAMUYCCKUN
paguyc MOJIEKYJ C pa3iIM4YHON MOJIEKYJISIPHOM Maccoi
[ArTonoB B.®., 2008], nys I1OI'-600 on cocTasssut 0,78 HM.

Takum 00pa3oM, B pe3ysbTaTe 3THX 3KCIIEPUMEHTOB
OBLIIO BIIEPBEIE YCTAHOBJIEHO 00pa30BaHUE ITOP B KPHOKOH-
CEpBUPOBAHHBIX CIIEPMATO30MIAX, PAIIyC KOTOPBIX COCTaB-
nset 6onee 0,78 HM. DTO MOXKET OBITH MPUUMHOHN TOTHON
yTPaThl IOABMKHOCTHU YaCThIO KIIETOK U ITOBBIIIEHHSI OCMO-
THYECKON UyBCTBUTENFHOCTHA MEMOpPaH y OCTaBIIIeiics 4acTH,
CIIOCOOHON aKTHBHUPOBATHCSL.
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Spermatozoa of freshwater fish which have not lost the
motility after freeze-thawing gain an increased sensitivity
to the environmental osmoticity changes. This phenomenon
basics have not been elucidated yet. There was supposed
that one of the causes of this effect was the formation of
micropores in spermatozoa membranes during cryopreser-
vation [Kopeika E.F., 2015]. Therefore the aim of this work
was to examine the probability of forming the pores and
their dimensions in common carp spermatozoa cryopreser-
ved according to three-step program in a saline cryoprotec-
tive medium with ethylene glycol [Kopeika E.F., 1986].

To reveal the pores there were used Square-460, DSP-8-4,
DSP-16-4 fluorescent dyes with molecular weights of 423,
509, 621, the final concentration of those made 1-6 uM. The
fluorescence intensity was assessed prior to and after
cryopreservation with confocal microscope LSM 510 META
(Carl Zeiss, Germany).

The research results demonstrated the differences in
the localization and intensity of fluorescence of the inves-
tigated probes in spermatozoa before and after cryopreser-
vation. After cryopreservation of the sperm with Square-
460 probe the number of cells with high fluorescence
intensity did not virtually changed if compared with the
control, but when using the probe DSP-16-4 it was by 40%
higher, that correlated with a decreased motility of sperma-
tozoa. In addition, there was found the number of sperma-
tozoa with dye aggregates. Staining with Square 460 and
DSP-8-4 did not changed significantly the number of cells
with aggregates following cryopreservation effect, whilst
for DSP-16-4 it was increased by more than a half. The fact
that the amount of penetrated probe with molecular weight
of 423 and 508 was not change after cryopreservation, and
DSP-16-4 with molecular weight of 620 penetrated much
better after cryopreservation, allowed us to estimate the
dimensions of the resulting defects in membranes. Recently
the hydrodynamic radius of molecules with different mole-
cular weights was calculated [Antonov V.F., 2008], for PEG-
600 it made 0.78 nm.

Thus, the performed experiments allowed to establish
for the first time the formation of pores in cryopreserved
spermatozoa, the approximate radius of those was more than
0.78 nm. This may be the cause of a complete loss of the
motility by a part of the cells and an increased sensitivity of
membranes in the remained part being capable of activating.
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BnusHne BogopoaHbIX CBA3eM Ha AMarpaMMbl COCTOSIHUA
KPUOMPOTEKTOPHbLIX PacTBOPOB
C.C. CeBactbsiHOB, A.A. Oceukun
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Influence of Hydrogen Bonding on the State Diagram of Cryoprotective Solutions
S.S. Sevastianov, A.l. Osetsky

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

CrnocoOHOCTH KPHOTIPOTEKTOPHBIX BEIIECTB CBA3BIBATH
MOJICKYJIBI BOJBI C TIOMOIIBIO BOAOPOINHBIX cBsizer (H-
CBSI3€i1) JISKUT B OCHOBE NX KPUO3ALIUTHBIX cBOMCTB. [Ipn
9TOM JJIs1 OOJIBIIMHCTBA UCIONB3YEMBIX B MPAKTHYECKOM
KPHOOHOIOTHH KPHUOIIPOTEKTOPHBIX PACTBOPOB 3HAYCHHUS
sHepruu H-cBsizeii nexar B npepenax 3—7 KKaji/MOJIb.
ITockonbKy cpeliHee 3HaU€HUE SHEPTUH CBSI3bIBAHUS <E i B
JAHHOM CJTy4ae OTHOCHUTEIbHO HeGobImoe (2,5%10° K), To
BusHNE H-CcBs3el Ha CTPYKTYypy pacTBOpa IpH KOMHATHBIX
TEMIIepaTypax HE3HaYUTENbHO. DTO CIEIyeT U3 OLEHKU
4acTOTBI W Pa3phiBa OTHX CBA3EH B A B, -KOMILIEKCax, TIE 71
1 1M — KOJIMYIECTBO MOJIEKYJ BOIBI A ¥ KPUOTIPOTEKTOPHOTO
BEIIIECTBA B COOTBETCTBEHHO.

ComnacHo ypaBHEHHIO AppeHuyca

<g, >
w=V 9 @XP(—ﬁ) ,
rae V — 9acToTa TEIUIOBBIX KoieOaHWH Moiekydl B AB-
KoMIUTeKCe; § — crepudeckuit hpakrop; mocrosiuHast bosbir-
mana (k= 1,38%x10"'¢ spr/rpan); T— TemMneparypa.

W3 mpexncTtaBieHHOro ypaBHEHUS CIEAYET, YTO MPHU
KOMHATHBIX TemIeparypax w~ 10° ¢, T. e. GobIIyIo 4acTh
BPEMEHH MOJIEKYJIbI BOZIBI B paCTBOPE HAXOAATCS B CBOOOI-
HOM cOCTOSsHUH. OJHAKO C MOHI)KEHHEM TEMIEPATYphI
CUTYalus KapAUHAIBHO U3MeHsercs. Tak, yxe npu 7 <200
K BenuumHa w yMeHbIIIaeTCs 10 3HaueHu i mopsiika 10 ¢ ' u
HIDKE, T. €. CTA0MIFHOCTH A B-KOMIUIEKCOB PE3KO MOBBIIIACT-
cs1. DTO MPaKTUYECKH UCKITI0YaeT 00pa30BaHue OTACTHHBIX
KPHCTAJUIOB JIB/IA U, KaK CJICZICTBHE, 3BTEKTHYECKYIO KPUCTATI-
JIU3AIMIO OXJIaX1aeMbIX KPHOIIPOTEKTOPHBIX PACTBOPOB.

B cBs13u ¢ 3THM B paboTe paccMaTpHUBAIOTCS IPUHLIUIIBI
MOCTPOCHUS THarpaMM COCTOSIHUSL, OITUCHIBAIOIINX KIIacTep-
HYIO0 KpHUCTAJLITH3AIHNIO, KOTOpasi SIBISETCS alIbTePHATUBON
3BTEKTHYECKON. COIIacHO 3TUM JuarpaMMaM MUKpPOKpHUC-
TaJUTBI JIbJIa 00pa3yIoTCs B COCTaBE KIacTepoB Oe3 pa3phiBa
H-cBsi3eit. lanHbIi npoliecc NpOTEKAET B IIUPOKOM TEMIIE-
paTypHOM JAuana3oHE W 3aBepllaeTcs MPH AOCTHKCHUH
TEMIIEpaTyp CTEKIOBAHUS XUAKUX MUKpoda3. IToT (akT
WCKIJTIOYACT LENbIH PS TPOTUBOPEUNH MEK/TY SKCIIEPUMEH-
TaJbHBIMU JAHHBIMH U 3aKOHOMEPHOCTSIMH 3BTEKTHYIECKOM
KPUCTAIUTH3ALIIH.

B paborte Taxke aHaMH3UPyeTCs COOTBETCTBUE KIIACTEP-
HBIX IHarpaMM COCTOSTHUS ITPABHITY PaBHOBECHs (ha3 U BbITe-
KaloIeMy U3 HETO YCIOBHUIO Pa3MEPHOCTH TPAHULL MEKIY
00J1acTsSMU cylecTBOBaHus (a3.
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Cryoprotective substance’s ability to bind water mole-
cules via hydrogen bonding (HB) underlies their cryopro-
tective properties. For the majority of cryoprotective solu-
tions used in practical cryobiology the value of HB energy
lies in the range of 3—7 kcal/mol. Since the average value of
the binding energy <€, > in this case is relatively small
(2.5%10°K), the effect of HB influence on the solution
structure at room temperature is negligible. It follows from
the estimation of w, the frequency of rupture of these bonds
in complexes 4 B, , where n and m are the number of water
molecules 4 and cryoprotective agent B, respectively.

According to Arrhenius equation,

Ww=v [ Bxp(——)
kT
where V is the frequency of the thermal vibrations of mole-
cules in complex AB, ¢ is the steric factor, & is Boltzmann
constant (1.38x107 erg/deg), T is temperature.

From the equation it implies that at room temperature
w~ 10° sec™, i.e. most of the time the water molecules in a
solution are in a free state. However, with decreasing
temperature, the situation is substantially changed. For
example, already at 7 <200 K the value of w decreases to
values of the order 10 sec™! or less, i.e. the stability of AB-
complexes increases. This almost eliminates the formation
of individual ice crystals and, as a result, eutectic crystal-
lization of cooled cryoprotective solutions.

In this regard, the paper deals with the principles of
plotting of state diagrams describing the cluster crystalliza-
tion, which is an alternative to the eutectic one. According
to these diagrams, the ice microcrystals are formed within
clusters without breaking HB. This process occurs in a wide
temperature range, and terminates when achieving the glass
transition temperature of liquid microphases. This fact elimi-
nates a range of discrepancies between the experimental
data and the laws of eutectic crystallization.

The study also involves the analysis of conforming the
cluster phase diagrams to the rule of phase equilibrium and
stemming therefrom condition of dimensions of the boun-
daries between regions of phase existence.
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AKTUBHOCTb WTamMmma Bupyca 6eweHcTBa CVS (20%-a Mo3roBasa cycneH3us)
nocne XxpaHeHusi NpU pasHbIX TeMmnepaTtypax
B.B. Bypkosa'?, A.A. JlaBpuk?
"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2[TAO «®apmcmaHdapm-buornek», 2. Xapbkos
Activity of Rabies Virus Strain CVS (20% Cerebral Suspension)
After Storage at Different Temperatures
V.V. Burkova'?, A.A. Lavrik?
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Pharmstandard-Biolek PJSC, Kharkov, Ukraine

Jnst MpoBepKH MMMYHOT'€HHOCTH MHAKTHBUPOBAHHON
aHTHpabnyeckoi BakuuHbl BO3 pexoMeHIyeT HCIIonb30BaTh
NIH-test (National Institutes of Health Test) [Wilbur L.A. u
COaBT., 1996]. AKTUBHOCTB aHTHPAOHIECKOTO HIMMYHOTIIOO0Y-
nuHa onpenessun ¢ nomorpio MNT (Mouse Neutralization
Test — peaknus Helitpanmsanun) [Fitzgerald E.A., 1996].
B maHHBIX peakIysax UCIIONIb3YIOT aTTeHYUPOBAHHBIHN IITaMM
Bupyca 6emeHcrBa CVS, macCHpOBaHHBIN B MO3T€ MBIIIICH.
B npenpiaynmx ncenenoBaHusAX HaMH IOKA3aHo, YTO B XO/1€
XpaHEeHUs! ATTEHYUPOBAHHBIX KYJIBTYPAIbHBIX IITAMMOB BH-
pyca OenieHCTBa MPU HU3KHUX TEMIIepaTypax uX aKTHBHOCTb
camxkaercs [Bypkosa B.B. u coasr., 2014].

[enp maHHOTO MCCIIEAOBaHUS — U3YYUTh aKTHBHOCTh
KOHTPOJIBHOTO IiTamma Bupyca oerrencta CVS (20%-s
MO3TOBas CyCIIEH3HUs) MOCTIe XPaHeHU NIPH TeMIlepaType
—20,-80°C.

Bupyc nosyyanu nmytem naccCupoBaHusl B MO3TOBOM TKa-
HU OenbIX 1ab0paTOPHBIX MBbIIIeH. BupycHyro cycnensnio
(acoBasiu B KpHONPOOHPKHU M 3aMOpaxkuBaiu npu —20 u
—80°C. NH(}pEeKIMOHHYI0 aKTHBHOCTH MCCIICIOBAIIN ITOCIIE
XpaHeHHs 00pa3IoB B TCUCHHE 2 Heewb, 1, 3 u 6 MecsIeB.
[Tocne HHU3KOTEMIIEPaTypHOTO XpaHEHUS MO3TOBYIO CyC-
MICH3UIO PasMOPaKUBAJIN U TOTOBHWJIM CEpUIHBIC pa3Be-
neHusi. Vi3MeHeHne BUPYJICHTHOCTH OTIPEAEIIEHO PU HHTpa-
nepebparbHOM 3apakeHUH J1a00paTOpHBIX MBILIEH MoCie
TuTpanuu. Takum 06pa3oM OBUTH CMOACTUPOBAHEI YCIOBHS
nocranoBk MNT u NIH-test. B kauecTBe KOHTPOJISI HCTIONb-
30BaJIM JJAHHBIE 110 aKTUBHOCTH BUPYCHOM CYCIEH3HHU J10
3amMopakuBaHusl. [Ipu MoaennpoBaHuy yci0BUN IOCTaHOB-
k1 MNT npuroToBiieHHBIE BUPYCHBIE pa3BeIeHNS HHKYOH-
poBanu nipu 37°C B Teuenne 100 MUH 1 3aTeM BBOAMIIU B
MO3T XHMBOTHBIX. TUTP BUpyCca pacCUNTHIBAIN C TIOMOIIBIO
¢dopmynsr Crnupmena-Kapbepa u Beipaxanu B /[gLD50
[Fitzgerald E.A., 1996; Wilbur L.A. u coasr., 1996].

UYepes 6 mecsaues xpanenus npu —20°C nHdeKmoHHas
aKTUBHOCTH BUpyca cHu3unacsk ¢ (7,75 + 0,15) go (5,47 +
0,12) IgL.D50, u mo (6,18 £0,15) IgL. D50 — mocne xpaHeHus
npu —80°C. Tlocne MoieTMpoBaHus yCIOBUN TOCTAHOBKHU
MNT akTHBHOCTB BUpPYyCa 3HAYMMO CHUKAJ1ach 110 CpaBHE-
HHIO ¢ 00pa3IoM, OCTaBJICHHBIM B TECT Cpa3y I0cjIe Pa3Mo-
paxuBanus, Ha (15,57 +3,31)%.

Pesynbrarsl TaHHOTO MCCIIEI0BaHNS CBUACTENBCTBYIOT
0 CHIDKCHUH aKTUBHOCTH CYCIIEH3UH KOHTPOIBHOTO IIITaMMa
Bupyca Oenrencra CVS nocie XpaHeHHUsI IPH HU3KHUX TEMITEe-
parypax (—20 n —80°C) n nocneyromero "HKyOUpOBaHHS
npu 37°C. IlonydeHHBIE pPe3yIbTaThl MOATBEPKAAIOT He-
00X0IMMOCTh pa3paboTKu Kod(ppHUIMEeHTa CHUKCHUS
BUPYJIIEHTHOCTH C LIEJIBIO TIEpecyeTa 3apaskaromiei 035l pu
MIOCTAHOBKE KOHTPOJIBHBIX NCCIICOBAHUN aKTUBHOCTH aHTH-
pabudeckux mpemnaparos.
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NIH-test (National Institutes of Health Test) is recom-
mended by WHO to examine immunogenicity of an inactiva-
ted rabies vaccine [Wilbur L.A. et al., 1996]. Activity of
rabies immunoglobulin was determined by MNT (Mouse
Neutralization Test) [Fitzgerald E.A., 1996]. In these reactions
an attenuated strain of rabies virus CVS, passaged in murine
brain is used. In previous studies we have shown that during
storage of attenuated culture strains of rabies virus at low
temperatures, their activity is reduced [Burkova V.V. et al.,
2014].

The research aim was to study the activity of control
strain of rabies virus CVS (20% cerebral suspension) after
storage at —20 and —80°C.

The virus was obtained by passaging in brain tissue of
white laboratory mice. The viral suspension was packed
into cryovials and frozen at —20 and —80°C. Infectious
activity was assayed in the samples after storage for 2
weeks, 1, 3 and 6 months. After low-temperature storage
cerebral suspension was frozen-thawed and serial dilutions
were prepared. Virulence change was determined at intra-
cerebral infection of laboratory mice after titration. Thus,
the conditions of MNT and NIH-test setting were simulated.
The data on activity of viral suspension prior to freezing
were the control. During MNT simulation the prepared viral
dilutions were incubated at 37°C for 100 minutes and then
injected into animal brain. The virus titer was calculated
using Spearman-Karber formula and expressed in /g LD50
[Fitzgerald E.A., 1996; Wilbur L.A. etal., 1996].

After 6 months of storage at —20°C infectious virus
activity decreased from (7.75 + 0,15) down to (5.47 +
0.12) [gL.D50, and after storage at—80°C it reduced down to
(6.18+0.15) Ilg LD50. After MNT simulation virus activity
was significantly reduced if compared with the sample tested
immediately after thawing by (15.57 £3.31)%.

The results of this study testify to a reduction of activity
in suspension of control strain of rabies virus CVS after
storage at low temperatures (—20 and —80°C) and the follow-
ing incubation at 37°C. These results confirm the necessity
to develop a coefficient of virulence reduction in order to
recalculate the infection dose in control tests of rabies
preparations activity.
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AHanu3 ypoBHSl 3KCNpPeccuun reHoB B KPUMOKOHCEPBUPOBAHHbLIX KneTKax
cheTanbLHON NevYeHn B NMpouecce pPeKkynbTUBUPOBaHUS
M.A. Bopucos, A.KO. Anumutpos, A.H. lonbues
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Analysis of Gene Expression in Cryopreserved
Fetal Liver Cells During Reculturing
P.A. Borisov, A.Yu. Dimitrov, A.N. Goltsev

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

W3BecTHO, 4TO KPUOKOHCEPBUPOBAHUE — MOLIHBINA (QH-
3UKO-XUMUYECKHUI CTPECCOPHBIN (PakTop, KOTOPHI 00yciIaB-
JIMBAET CTPYKTYPHO-(DYHKIIOHAIBHbIC H3MEHEHHS MHOTHUX
06M000BEKTOB, B TOM YHCIIE KJIECTOK (heTalbHOU IIEYEeHU
(K®II). Takoro poma Moau(hUKaIMU MOTYT 3aTParkuBaTh pas-
JIMYHBIC YPOBHHU peryisiiun coctosHust KOII, B wactHOCTH
1 TEHOMHBIH, ¥ BIMATH Ha TEPareBTUUECKUH MOTEHIINAI
6uomarepuana. J[aHHBI (EHOMEH J1OJDKEH YUUTHIBATHCS
IPH ONTHUMH3AINH IPOTOKOIOB KPHOKOHCEPBUPOBAHUS U
npumeHeHust KOIT ¢ nemnpio noeimieHust 3G HEKTHBHOCTH
JIeYeHUs pa3INUHBIX 3a00seBanuil. [Ipu aToM ocTaeTcs He-
U3YYCHHBIM BOIIPOC BIHUSHUS (AKTOPOB KPHOKOHCEPBUPO-
BaHus Ha reHpl KOII mocne ororpesa, a Takke TUHAMHKA
M3MEHEHHS MX 3KCIPECCHU B MPOLECCEe PEKYIBTUBUPO-
BaHwus. [loaTOMy 1esbio naHHOH paboTHI OBIIO KCCIIeI0BATh
YPOBEHB 3KCIIPECCHU TCHOB nanog, oct4, sox2 v ido B KOIT
B TEUCHHE 7 CYyTOK I10CIIE KPHOKOHCEPBUPOBAHHSI.

Cycnensuro KOII nomyyany U3 10408 MbIIIEH THHAN
CBA/H 14-u cytok recrannu. Kprokoncepsuposaau KOIT
nox 3amutod 10% AMCO co CKOpPOCTBIO OXJaXACHUS
1 rpag/mun 10 —25°C ¢ oCHe Iy OIMM MTOTPY>KEHHEM B JKHUT-
Kuii a30T Ha mporpaMMHoM 3amopakusatesne YOII-6 (CKTh
¢ OIT NTTKuK HAH VYkpaussr). OTorpeB npoBOIrIIN Ha BOIS-
Holi 6ane npu 41°C. HaTuBHBIE ¥ KPHOKOHCEPBUPOBAHHBIE
KO®II xynsruBupoBanu B cpeze Iscove ¢ nobasnenuem 10%
SMOPHOHAIBHOH TeNA4Ybell CHIBOPOTKH B Harikax [letpu mpu
37°C B TeueHue 7 CyTOK. DKCIPECCUIO T€HOB nanog, oct4,
sox2, ido B KOII onpenensimm metomom [P Hemocpen-
CTBEHHO I10CJIe KPHOKOHCEPBUPOBaHus, yepe3 1 4, 1,3 n
7 CyTOK.

B o0pasnax, nomydeHHBIX cpa3y nocjie KpHOKOHCEPBH-
POBaHMs, yPOBEHb IKCIIPECCHH BCEX YKa3aHHBIX T€HOB CHHU-
xkauicsi. OIHaKo MpU PEeKyIBTHBUPOBAHNUH B TEUCHUE HEACTH
HaIpPaBICHHOCTh U3MEHECHHS U BPEMEHHOH IPOMEXYTOK
BOCCTAHOBJICHHUS YPOBHS 3KCIIPECCUU TE€HOB nanog, oct4,
s0x2 ¥ ido 10 KOHTPOJIBLHOTO OBLTH WHANBHUIYaIbHBEL [Tomy-
YEeHHBIE TAHHBIC CBUAETEIIHCTBYIOT O BAYKHOCTH BPEMEHHOTO
napamMeTpa Ipy TepareBTHYeCKOM HCIONb30BaHUU KPHO-
KkoHcepBrpoBaHHBIX KOIT.
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Cryopreservation is known to be a powerful physical
and chemical stress factor, which causes structural and
functional changes in many biological objects, including
fetal liver cells (FLCs). These modifications may involve
various levels of FLCs state regulation, in particular, genomic
as well as affect a therapeutic potential of biomaterial. This
phenomenon must be taken into account when optimizing
the cryopreservation protocols and FLCs application for
increasing the treatment efficiency for various diseases.
However, the question about the post-effects of cryopre-
servation on FLCs genes after thawing has remained
unstudied, as well as the dynamics of changes in their
expression during re-culturing. Therefore, the aim of this
study was to investigate the level of expression of nanog,
oct4, sox2 and ido genes in FLCs within 7 days after
cryopreservation.

The FLC suspension was derived from fetuses of CBA/
H mice of 14 gestation days. FLCs were cryopreserved under
the protection of 10% DMSO at a cooling rate of 1 deg/min
down to —25°C followed by an immersion in a liquid nitrogen
using a programmable freezer UOP-6 (Special Design and
Technical Bureau with Experimental Unit of the IPC&C).
Thawing was performed in a water bath at 41°C. Native and
cryopreserved FLCs were cultured in Iscove’s medium
supplemented with 10% fetal bovine serum in Petri dishes
at 37°C for 7 days. Expression of nanog, oct4, sox2, ido
genes in FLCs was examined by PCR directly after
cryopreser-vation, 1 hr, 1, 3 and 7 days later.

In the samples obtained immediately after cryopreserva-
tion, the expression rate of all these genes was reduced.
However, during one week re-culturing the power of changes
and duration of the expression recovery for nanog, oct4,
sox2 and ido genes up to the to control value were specific.
The findings suggest the importance of a time parameter in
therapeutic use of cryopreserved FLCs.
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OTBeT Me3eHXMMarbHbIX CTPOMaNbHbIX KINETOK Ha KPMOKOHCEPBUPOBaHME

B cocTaBe ckacpdonaos, NONyYEHHbIX U3 CKENETOB MOPCKUX

ryook lanthella basta (nnnoTHoe nccnepoBaHne)
B.B. MyueHko, E.1O. Porynbckas, [.H. TapycuH
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
The Response of Mesenchymal Stromal Cells to Cryopreservation within Scaffolds
Derived from the Skeletons of Marine Sponges lanthella basta (Pilot Study)
V.V. Mutsenko, O.Yu. Rogulska, D.N. Tarusin

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

KpukoHcepBrupoBaHHe ME3eHXUMAIIbHBIX CTPOMAIIbHBIX
ketok (MCK) B cycrieH3un o o0ImenpuHATOMY IPOTOKOITY
(1 rpag/mun, 10% AMCO 1 20% 5MOpHOHATIBHOM CHIBOPOTKH
(3C) kpymHOTO POraTroro Ckota) oOecrneynBaeT BO3MOXK-
HOCTb UX MHOTOKPATHOT'O IPUMEHEHHS B OKCIIEPUMEHTAJb-
HBIX 1 KIIMHUYECKHUX 1IeIsIX. B TO jxe BpeMst KOHLeTIIus co3/1a-
HUs ONO00AHKOB TKaHETIOMOOHBIX CTPYKTYP, 00yCIOBICHHAS
TpeOOBaHUSIMHU OBICTPOPA3BUBAIOLICHCS 00IACTH TKAaHEBOH
WH)XEHEPHH, pacIupsieT Bo3MokHOCTH puMenennss MCK
1 CTaBHT IIepesi KpHOOHOJIOTaMH 3a/1ady ITOHUCKa MOIX0I0B
JUTSI COXPaHEHUSI 3TUX KJICTOK B /Ir€3UPOBAHHOM COCTOSTHIN
B COCTaBe TpEeXMEepHOro ckaddoiga B CHily COKpaleHus
BPEMEHHBIX 3aTpar.

B Hacrosmeit pabote uccie0Bany BO3SMOKHOCTB TTOJTY-
YEeHHUs! 1 KPUOKOHCEpBUPOBaHUs ckad(osIoB Ha OCHOBE
XUTHHOBBIX CKeJIETOB MOpCKuxX rybok lanthella basta,
3aceneHHbIX MCK uenoBexka.

Ckenets! ounmiainy, 3acensuit MCK u KynsTuBHpoBam B
TeueHue 21 cyTok. 3aTeM nosydeHHsle cKadon bl KPHOKOH-
cepBupoBaiu 1oz 3amuToi 10% AMCO u 20% 3C c ucnons-
30BaHHEM CTaHAAPTHOTO METOIa, pazpadoranHoro st MCK
B cycneH3nd. OLEHKY XHU3HECIMOCOOHOCTH MTPOBOIMIN
cpasy Iociie KPHOKOHCEPBUPOBAHMS IO OKPAIINBAHUIO
(iryopeciienH auareTaToM/IpoIH i HOAUIOM, a MeTa0o-
JIMYECKOT0 CTaTyca — cpa3y Iociie KpUOKOHCEPBUPOBAHUS
1 yepe3 cyTkH 1o Alamar Blue-tecty. Anumorennyro audde-
PEHIMPOBKY KIIETOK OLICHHBAJIU C [IOMOIIBIO OKPAIIMBaHHS
HWJIBCKHM KPacHBIM.

KreTku aare3npoBaiy 1 pacIiiacTHIBAINCh HA TOBEPX-
HOCTSIX XUTHHOBBIX CKa((omIoB, B X01€ NX Ky/IETHBUPOBAHUS
nposneprupoBaly, 3aM0NHsAs CBOOOIHOE MPOCTPAHCTBO
riop. CTaHIapTHBINA TPOTOKOJI KPHOKOHCEPBUPOBAHHUS MIPO-
JIEMOHCTPHPOBAJ BHICOKYIO KPHOTYBCTBUTEIBLHOCTH CKad-
¢omnnos, 3acenenHsix MCK. B HekoTOpBIX citydasx otMeda-
JI0Ch MoBpexieHue ckaddonnos per se. JlekoHCepBUPOBaH-
HBIE 00pas3Ibl COlepKaIHM 3HAYUTENbHY0 4acTh O A-1mo3u-
THBHBIX KJIETOK, & UX METa0O0JIMYECKasi aKTHBHOCTh COXPaHsi-
nack Ha ypoBHe (46,8 £+ 5,8)% u He yMeHbIIanach Ha 1-e
CYTKH peKynbTuBHpOBaHus. Uepe3 21 CyTKH KIETKH, KPHO-
KOHCEPBHUPOBaHHbIE B COCTAaBE XUTHHOBOTO ckaddonna,
ObLTH CIIOCOOHBI MK hepeHIIMPOBATHCS B aAUITOTCHHOM Ha-
TIPaBJICHHN.

JanHast paboTa MOXKET MOCITY>KUTh OCHOBOM JUTSI 1aTb-
Heliniel pa3paboTKH METO0B KPHOKOHCEPBUPOBAHHS CTBO-
JIOBBIX KJIETOK B COCTAaBE TPEXMEPHBIX TKAHEHH)KEHEPHBIX
KOHCTPYKLIHUH.
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Cryopreservation of mesenchymal stromal cells (MSCs)
in suspension according to conventional protocol (1 deg/min,
10% DMSO and 20% fetal bovine serum, FBS) provides an
opportunity for their multiple applications in experimental
and clinical settings. At the same time, a concept of estab-
lishing biobanks for tissue-like structures based on the
requirements of rapidly evolving field of tissue engineering
extends an application field of MSCs and sets a task for
cryobiologists to search for approaches for storing them in
adhered state within three-dimensional scaffold in virtue of
shortening time expenditure.

In the present study we investigated the possibility of
deriving and cryopreserving scaffolds based on chitin
skeletons of marine sponges lanthella basta seeded with
human MSCs.

Skeletons were purified, seeded with MSCs and cultured
for 21 days. Next, the derived scaffolds were cryopreserved
under the protection of 10% DMSO and 20% FBS using the
conventional protocol developed for MSCs in suspension.
The assessment of viability was performed immediately after
cryopreservation by staining with FDA/PI and metabolic
status was determined by AB-test both immediately post-
thaw and after 1 day. Adipogenic differentiation of the cells
was evaluated by staining with Nile Red.

MSCs adhered and spread on surfaces of chitin
scaffolds, proliferated in the course of cultivation and filled
available pore spaces. Standard cryopreservation protocol
demonstrated high cryosensitivity of the scaffolds popu-
lated with MSCs. In some cases, damage of the scaffolds
per se was observed. Thawed samples contained a consi-
derable proportion of FDA-positive cells, their metabolic
activity maintained at a level of (46.8 + 5.8)% and did not
decrease on day | of reculturing. After 21 days the cells
cryopreserved within chitin scaffold were able to differen-
tiate into the adipogenic lineage.

This work could serve as a basis for further development
of methods for cryopreserving stem cells within three-
dimensional tissue-engineered constructs.
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BnusHue HU3KMX TemnepaTyp Ha reMornoouH,
BCTPOEHHbIN B anbrmHaTHble MUKpocdepbl
C.J1. Po3zaHoBa
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Low Temperature Influence on Hemoglobin
Loaded in Alginate Microspheres
S.L. Rozanova

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

B nocneanme ropl anbruHaTHBIE CHCTEMBI TSI THKAIICY -
JIMPOBAHNUS HAIUIM IIMPOKOE IPUMEHEHHE B (hapMalleB-
THYECKOW POMBIIIIIEHHOCTH /IS JOCTaBKH JIEKAPCTB OpaJib-
HOT'O NMPUMEHEHUs, Tepanuy, a TaKKe UMMOOWIN3aLUN
npyrux moisekyn [Sachan N.K. u coasrt., 2009]. Tak,
WHKAIICYJIMPOBAHHbIH B MUKPOC(Epbl FeMOINIO0NH paccMar-
PHBaETCsI KaK UCKYCCTBEHHBIE 3PUTPOLIMTHI B TpaHC(HY3UOH-
Ho# meauimHe [Dalmoro A. u coasr., 2012]. Kprokoncepsu-
pOBaHHE MOXKET OBITH ONTUMAJIBHBIM METOZOM XPaHEHHS
MHKaIICYJIMPOBAaHHOTO TreMorioonna. Llemnpio ganHoi paboTs
OBLIO MCCIIEOBATD BIHMSHNAE 3aMOPAXUBAHUSA-OTTAUBAHUS
Ha CBOIcTBA TeMOnIO0MHA, HHKAIICYJTMPOBAHHOTO B KaJIb-
LMH-aTbIMTHATHBIE MUKPOC(HEpHI, a TAKXKE BBISICHUTH, CIIOCO-
OCH JIN WHKAaICYJIMPOBaHHBIA I'eMOTTIO0OMH MEPEHOCUTH
KUCIIOPOJI.

AJbruHaTHbIE MUKpOChEpBI, coliepiKaliye reMOorIo0uH,
HOJTy4aJTd ITyTeM HOHOTPOITHOTO I'eIMPOBAHUS. 3aMOPaXKH-
BaHKE MUKpOCGEp MPOBOIMWIN B BOJE, (DU3UOIOTHUECKOM
pactBope u pocdarHo-conesom oydepe (PCH) npu Temrre-
parype —20°C. OyHKIIMOHATBHYIO aKTUBHOCTh TeMOTJIOOMHA
AHAJIM3UPOBAIIH TI0 CIIOCOOHOCTH BHICBOOOXKIATh KUCIIOPO.T
B aHa’3POOHBIX YCIOBHAX C MCIOJIH30BAHHEM AWTHOHHTA
Harpusi. [IporieHTHOE coztepkaHne OKCH-, I€30KCH- H METre-
MonIoOMHa B MEKpOc]epax OLEHHBAIIH 10 CIIEKTPaM IIOTJI0-
meHus remornoOnHa. McenenoBanue BOCCTaHOBIICHUS
ABTS"-panukana HCIIONB30BAIH IS OLIEHKH CTAOUIBHOCTH
Oernka.

[Toka3zaHo, 4TO 3aMOpaKMBaHUE-OTTAUBAHHE MUKPO-
cdep, copepKalx reMoriio0nH, TPUBOAUT K YaCTHUHON
HoTepe reMorioOnHa, a TakKe K CHIDKEHHIO OCJIKOBOM
ABTS"-panukaiBoccTaHaBIUBAIOLIEH aKTUBHOCTH, KOTOPOE
Haunbosee BBIPKEHO IPH HCTIOJIb30BAHUHN BOAIBI B KAUECTBE
cpenbl 3aMopakuBaHusl. buto mokasano, 4To reMorIoOHH,
MHKAICYJIMPOBaHHBIN B aJbrUHATHBIE MUKpOcdepbl, crio-
co0eH BBICBOOOK1AaTh KUCIOPO B aHAPOOHBIX yCIOBHUIX.
3amopaxuBaHue MUKpochep Kak B (pU3NOIOTHUECKOM
pactBope, Tak 1 B @CB, He Bimsi10 Ha 3Ty criocoOHOCTH. [1o-
JIy4EHHBIE PE3YJIbTaThl CBUACTENBCTBYIOT O IEPCIIEKTUBHOC-
TH KJIMHUYECKOTO NMPUMEHEHHS MHKAICYJIHUPOBAHHOI'O
B MHKpOC(]epsl TeMoTIo0uHa.
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Recently alginate encapsulating systems have found
wide applications in pharmaceutical industry as a drug deli-
very, for therapy and for immobilizing other macromolecules
[Sachan N.K. et al., 2009]. In particular, hemoglobin-
encapsulated microspheres were considered as artificial
erythrocyte substitute in transfusion medicine [Dalmoro A.
et al.,2012]. Cryopreservation could be as a proper way of
encapsulated hemoglobin storage. Thus, obtaining of the
data concerning freeze-thawing influence on properties of
hemoglobin encapsulated in calcium alginate microspheres
and the elicitation whether encapsulated hemoglobin is still
able to transfer oxygen is of great importance for widening
perspectives of its clinical usage.

Hemoglobin-loaded alginate microspheres were obtained
by ionotropic gelation. Microspheres were frozen in water,
physiological solution or phosphate-buffered saline (PBS)
down to —20°C. Hemoglobin functional activity was analy-
zed by ability to release oxygen in anaerobic conditions
using sodium dithionite. Percentage of oxy-, deoxy- and
methemoglobin in microspheres was detected by alterations
in hemoglobin absorption spectra. ABTS" radical cation de-
colorization assay was used to investigate protein stability.

Freeze-thawing of hemoglobin loaded microspheres has
been shown to lead to partial hemoglobin loss as well as to
the lowering of protein ABTS" radical scavenging ability,
the most severe in the case of using water as a freezing
medium. It has been demonstrated that hemoglobin loaded
into alginate microspheres was able to release oxygen in
anaerobic condition. Freezing of microspheres both in
physiological solution and in PBS did not affect this ability.
The obtained results make Hb-loaded microspheres pers-
pective for clinical application.
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CTtaH nonynsuin AAPOBMICHUX KIiTUH KOPAOBOI KPOBi
3anexHo Big MeToAy KPiOKOHCepBYBaHHA
0.0. Muxawnosa, .M. 3y6os
IHecmumym npobnem kpiobionoeii i kpiomeduyuHu HAH Ykpairu, m. Xapkie
State of Human Cord Blood Nucleated Cell Populations
Depending on Cryopreservation Method
0.0. Mykhailova, P.M. Zubov

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

JlocmmlceHo CTPYKTYpPHO- (pyHKmOHanLHm/I CTaH Ta
KHUTTE3NATHICTD PI3HUX nonynﬂum SPOBMICHUX KIIITHH
(SIBK, CD45") xopnosoi kposi sitonuau (KK), y Tomy umci i
T€MOIIOETHYHHUX CTOBOYPOBUX KJIITHH-TIOTEPEIHUKIB
(CD34"), 3asexHo Biz Cr1oco0iB X BUIUICHHS 3 ILIEHOT KPOBI,
BUKOPUCTAHHS KPIOTIPOTEKTOPIB 13 PI3HUM MEXaHi3MOM [l
Ta HU3BKHUX TEMIIEpaTyp.

[TokazaHo Bucoky edektuBHicTh BuaineHus SIBK i3
uineHoi KK MeTozoM 1BoxeTanHoro ueHTpI/I(byryBaHHﬂ SKUH
He nepeﬂ6aqae BUKOPHUCTaHHS XIMIYHUX PeYOBHH 1 103BOJISIE
BuAULsITH OUThIIe 90% CD45"- 1 CD34"-kitituH 6e3 BTpaTH ix
KUTTE3NATHOCTI. Takok BIHCOKY e(peKTHBHICTh BUALICHHS
SIBK 3a0e3mnedyBaB METOM CEAMMEHTAIIIT Y MOJITTFOKIHI —
oineine 80% CD45%- 1 CD34*-knitud. BeraHoBieHo, 10
KpiokoHcepByBanHs SIBK, BUIiEeHUX y NOMINIIOKIHI, TTi]T
3axuctoMm JJMCO, a takox SIBK BumiieHHX IBOXETAIIHUM
nentpudyryBansam, mig 3axucrom [1EI-1500 no3sosnse
30epertu y ®urTe3natHoMmy cradi Oinbiie 80% CD45'-
1 6inpre 90% CD34*-ki1iThH.

[Tokaszano pi3Hy quJmBiCTL TIOTTYJISALII HBK 70 TIO-
HOIO KPIOCTIHWKICTIO XapaKTepU3yHThCs mM(pouMTH i
MOHOLUTH ((KUTTE3MATHICTH ToHa 95 190% BiamnosiaHo). [pu
LIbOMY OCHOBHE 3MeHIIeHH: KinbkocTi SIBK Ta 3HIKeHHS
MOKa3HHUKa TX )KUTTE3AaTHOCTI BiZI0YBaIOCh 32 PaxyHOK Ipa-
HYJIOLIUTIB.

[IpoxgemMoHCTpOBaHO 30epekKEHHS aCUMETPUIHOTO
posnoziny dpoctomimiais y 99% mimdonuris, 96% MOHOIMTIB
1 83% rpanynonuris KK, kxpiokoHCEpBOBaHHMX I1iJ1 3aXUCTOM
SIK JIMCO tak i [TEI"-1500, micsist BUAUICHHS KITITHH Y OJTIIFO-
KiHi Ta IBOXETAITHOTO ueHTpH(byryBaHHﬂ BiamosiaHo. Bera-
HOBJICHO MI/IBUIICHHS BMICTY B KJITHHAaX aKTUBHHUX (popm
KHCHIO icis kpiokoHcepByBaHHs 3 JIMCO i ITEI™-1500, sixe
HE € KPUTUYHHUM 1 MOXKE PO3IIISIATUCS SIK PEaKIist KJ'IiTI/IH Ha
BIUTUB (paKTOPIB KPIOKOHCEPBYBaHHSI.

[IpoBenenwmii anani3 craziit amonros3y ABK moka3as, mo
BUJIUJICHHS y TIOJIIDVIIOKIHI Ta KPIOKOHCEPBYBaHHS 3 5%-M
JAMCO, a Takox BUIUTCHHS METOIIOM JTBOXCTAITHOTO ICHTPH-
¢byryBanHst Ta 3amopoxxyBaHHst 3 10%-m I[TET"-1500 30epi-
rajo xxuBuMu (Annexin V-7AAD") GinbIicTh KIITHH, a X
MTOIITKO/KCHHS B1I0YBAIOCH IIISIXOM HeKpo3y (Annexin V-
7AAD"). OcHOBHHUI BIZICOTOK YIIKO[DKEHHX KJITHH HpPH
BHKOPHUCTaHHI OyIb-AKOi 3 TEXHOJOTIH KpiOKOHcepByBaHHﬂ
NpuUNagaB Ha TMOMYJISIi0 rpaHynouva a gimponuTu Ta
MOHOIIMTH MaJIM BUCOKY KplOCTlI/IK]CTb

TakuM yrHOM, Hpe}ICTaBHeHl METOIH KplOKOHcepBy-
BaHHS, 5IKi 0a3yI0ThCs HA BUAICHHI KIIITHH Y MOJIMTIOKIHI Ta
METO/IOM ABOXETAIIHOTO IEHTPU(YTyBaHH TA 3aCTOCYBaH-
Hi JIMCO i IIET-1500, 3abe3neuyroTh BUCOKUI PiBEHb
30epexeHocTi Ta xutTe3narHocti IBK, HezBaxkaroun Ha op-
myBaHHs ADK, 1110 3yMOBJIIO€ BUCOKHU# TOTEHITIA KIITHH
JUTS BAKOPUCTAHHS B KITiHIYHIH MPAKTHIIL.
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We studied structural and functional states as well as
viability of various populations of human cord blood (CB)
nucleated cells (NCs, CD45"), including hematopoietic pro-
genitor cells (HPCs, CD34"), depending on the method of
whole cord blood separation and choice of cryoprotectants
with different mechanism of action and low temperatures.

The experiments showed high efficiency of the NCs
isolation from the whole CB by the two-step centrifugation
without use of additional chemicals that allowed to collect
more than 90% of CD45" and CD34" cells without loss of
their viability. High efficiency was also provided by
sedimentation in dextran solution: more than 80% CD45*
and CD34+ cells. It was established that NCs isolation in
dextran solution and subsequent freezing under 5% DMSO
protection, as well as cells isolation by two-step centrifuga-
tion and subsequent freezing under 10% PEG-1500
protection, kept viable more than 80% CD45* and 90% CD34*
cells. Different sensitivity of NC populations to the
damaging effects of cryopreservation factors was shown:
lymphocytes and monocytes were the most cryoresistant
(more than 95 and 90% viable cells, correspondingly).
Herewith, the main decrease in cells amount and their
viability was due to granulocytes.

There was shown the preservation of asymmetric phos-
pholipid distribution in 99% lymphocytes, 96% monocytes
and 83% granulocytes of CB, cryopreserved under the pro-
tection of DMSO and PEG-1500 after cells isolation in dextran
solution and by two-step centrifugation respectively. It was
established that an increased content of intracellular
reactive oxygen species (ROS) after cryopreservation with
DMSO and PEG-1500 was not critical and could be consi-
dered as cells response to the stress effects of freeze-
thawing.

The analysis of apoptosis stages in CB NCs showed
that isolation in dextran solution and cryopreservation with
5% DMSO, as well as isolation by two-step centrifugation
and cryopreservation with 10% PEG-1500, kept alive
(Annexin V-7AAD") the majority of cells, and cell damage
occurred primarily by necrosis (Annexin V-7AAD"). Major
percentage of damaged cells in any of the utilized cryopreser-
vation methods was due to granulocyte population, and
lymphocytes and monocytes were highly cryoresistant.

To emphasize, we can conclude that the presented
methods of cryopreservation of CB NCs based on isolation
in dextran solution and by two-step centrifugation and
application of DMSO and PEG-1500, provided a high level
of survival and viability in spite of ROS formation, that
provided their high potential for application in clinical
practice.
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Koppensauua mexay stemness-like-coctofsHuem KneTok ageHoKapLUMHOMbI
Apnuxa n KONM4YeCTBOM LUKITOB 3aMOpPaXXMBaHUA-OTOrpeBa

O.A. IsbuHa’, KO.A. BuHHUK?, M.B. OctaHkoB', H.A. BoHgaposuy', A.H. MNnbues'
"MiHcmumym nipobriem kpuobuorozauu u KpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkos
2Xapbkoseckasi MeduuuUHCKasi akademusi NocrieduniioMHo20 obpa3osaHusi, . Xapbkoa

Correlation in Stemness-Like State of Ehrlich Carcinoma Cells
and Number of Freeze-Thawing Cycles
O.A. Diabina’, Yu.A. Vinnik?, M.V. Ostankov', N.A. Bondarovich', A.N. GoltseV’
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine

Merton KproAeCTPyKIMH Halllel ITUPOKOE MPUMEHEHNE
TIPH JIEYEHUY OHKOJIOTHYECKHX 3a00ieBannii. J{nckyraderns-
HBIM OCTaeTCAd BOMPOC OTHOCUTEIBHO BBIOOpa yIOBUI
KPHOBO3ICHCTBHS HA OITyXOJIEBYIO TKaHb, B YaCTHOCTH TEM-
HepaTypHBIX PEKUMOB, KPATHOCTH BO3IEHCTBIS, KOJTMYECTBA
1ukI0B. Oco6oe BHUMaHUE YAENSeTCs U3YICHHIO BIUSHUS
XO0JI01a Ha CTPYKTYPHBIC M (DYHKIIMOHAIBHbIE XapaKTePUCTHU-
KU CTBOJIOBBIX PakoBBIX KJIeTOK (CPK), akTHBHOCTB KOTOPBIX
OIIpeAeIIeT MHUIMAIMIO U METacTa3MpPOBAHHE OITyXOJIeH.

Lenp nccnenoBanus — NPOBEICHUE CPABHUTEIHLHOTO
aHaNM3a BIMSHUS OJHOKPATHOTO 1 MHOTOKPAaTHOTO 3aMOpa-
KUBAaHUS HAa CTPYKTYPHBIC U (DYHKIIMOHAJIBHBIE CBOICTBA
CTBOJIOBBIX PAKOBBIX KJICTOK B IMHAMUKE Pa3BUTHSI aJICHOKap-
nuHOMBI Dpimxa (AKD).

Knerku AKD nonmy4anu Ha 7-¢ (AKD-7) u 14-e (AKD-14)
CYTKH UX KyJIbTUBUPOBAaHMS i71 VivVO B IEPUTOHEATIbLHOMU 110-
siocty Mbliiei uaun BALB/c. Kitetku 3aMopakuBaiiu OHO-
KPaTHO ¥ MHOTOKPATHO (2—4 pa3a) B aCHUTHYECKON YKUIKOC-
TH. OYHKIIMOHATBHBIHN TOTEHIMAT Pa3MOPOKEHHBIX KIIETOK
OLICHHBAJIH [T0 MHTEHCUBHOCTH POCTA OIyX0JH (00BeM aciiu-
THYECKOH KUAKOCTH ¥ KOHIICHTPAIUS KJIETOK) K 7- U 14-M
CyTKaM KyJIETHBUPOBAHUS, ONHOBPEMEHHO OIPE/IEIsisl Me-
TOJIOM IPOTOYHOM IUTO(ITYOPUMETPHH COJIep)KaHHE B HEH
Hanbonee kKaHmeporeHHbix CD44Me"- i mpoqBUHYTHIX B
i depenrporke CD44*CD24-kieTok.

YcraHOBIIEH pa3HBI XapakTep U3MEHEHHs (DYHKIHO-
HaspHOTO cTatyca CPK ¢ yka3aHHBIM ()€HOTHIIOM IIOCIHIE
OJTHOKPATHOT'O M MHOTOKPAaTHOT'O KPUOBO3ACHCTBHS B 3aBH-
CHUMOCTH OT dTara pa3BUTHA OIyX0JIeBOTO npotecca. [Ipu
OJTHOKPaTHOM KPHUOBO3JCUCTBUH (yHKIIMOHAIBHBII TOTEH-
IIHaJl 7-CyTOYHOM «MONOI0» KyABTYpbI OBLT HHTHOMPOBAaH,
TOTJa KaK B OTHOIIECHUHU |4-CyTOUHOH «cTaperomeii»
KyabsTypbl AKD — «peuranusupytomuii» adgdekrt. ITocie
JBYX- U TPEXKPAaTHOTO IMKJIA 3aMOPaXKHBaHHUSI-OTOTPEBa
nposugepaTHBHAst aKTHBHOCTB KIIETOK 000MX CPOKOB POCTa
6buta marnouposana. Ilpu stom B AKD-14 6puta Gomee
BBIPa)KCHHOM, YEM Y KIIETOK «MOJIO0W» KynbTypsl. [locie
YETBHIPEXKPATHOTO 3aMOPAXHBAHNA-0TOIPEBA B CYCIICH3UX
kieTok AKD-7 u AKD-14 nabmronanock NOIHOE OTCYTCTBHE
CD44eh-k1eToK 1 MX PO epaTHBHON AKTHBHOCTH.

[ToyueHHbIE JaHHBIE JEMOHCTPUPYIOT OYEBHIHYIO
HEOOXOJUMOCTh MPUMEHEHHSI MHOTOKPAaTHOTO KPHOBO3-
nevictust Ha AKD ¢ 11e11b10 HHAKTHBAINH (DYHKI[HOHAIEHOTO
craryca CPK u pocta omyxomu. 3HauMMOCTh MHOTOKPATHOTO
KPHOBO3/ICHCTBUS Ha OIyXOJIEBYIO TKaHb BO3pAacTacT IO
Mepe «CTapeHHsD» OILYXO0JIH, YTO JOJDKHO OBITH IPUHSTO BO
BHUMAaHHE NPHU HCIOJB30BAHMN KPHUOXHPYPTHUIECKHUX
METOJIOB B KIIMHIYECKON OHKOJIOTHH.
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Cryoablation is widely used in treatment of oncology
diseases. The question as for selecting the conditions of
cryoeffect on tumor tissue, in particular, temperature
regimens, number of cycles has remained disputable. Special
attention is paid to studying the influence of the cold
exposure on structural and functional characteristics of
cancer stem cells (CSCs), which activity determines the
initiation and metastasis of tumors.

In this regard, effect of single and multiple freezing on
CSCs in Ehrlich carcinoma (EC) development dynamics was
analyzed in this investigation.

EC cells were obtained to the 7" (EC-7) and 14" (EC-14)
day of their culturing in vivo in peritoneal cavity of BALB/c
mice. The cells were single and multiple (2—4 times) frozen
in ascitic fluid. Functional potential of thawed cells was
assessed on intensity of tumor growth (volume of ascitic
fluid and cell concentration) to the 7" and 14" culturing day
with simultaneous determination of the content of the most
cancerogenic CD44hie" and advanced in differentiation
CD44°CD24 cells by flow cytometry.

We found a different pattern of changes in functional
state of CSCs with stated phenotype following single and
multiple cryoexposure depending on the stage of malig-
nancy. In particular, single cryoeffect caused inhibition of
functional potential in ‘young’ culture, whilst in case of
‘ageing’ culture it did ‘revitalizing’ effect. After two and
three-fold freeze-thawing cycle the proliferative activity of
both type of cell culture was inhibited, moreover, in EC-14 it
was in greater extent. After four-fold freeze-thawing EC-7
and EC-14 suspensions had no sign of CD44"¢" cells and
their proliferation.

The findings demonstrate the evident need of multiple
cryoexposure cycles when treating EC with the purpose of
CSC function inhibition and tumor growth stop. This
necessity increases with the tumor ageing that should be
taken into account in clinical oncology when using cryo-
surgical methods.
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TepaneBTu4yeckasa 3acpchekKTUBHOCb UMMOOUITN3OBAHHOIO Npenapara
aHTMOMOTMKA M NPOOBMOTMKA NOCIie HU3KOTEMMNEePaTyPHOro XpaHeHus
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Therapeutic Efficiency of Immobilized Preparation
of Antibiotic and Probiotic After Low Temperature Storage
O.M. Babinets, I.P. Vysekantseyv, V.F. Martsenyuk
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K ociioxxHeHHAM, CBS3aHHBIM C aHTHOAKTEpHaIbHON
Tepanuel, B TOM 4ucie U 0aKTepHaIbHBIMUA KHIICYHBIMU
MHQPEKIUAMHI, OTHOCATCS TUCONO03 KHIIEYHUKA U aHTH-
OnoTHK-accorMMpoBaHHas quapest. [t mpoHIakTHKY STHX
OCJIO)KHEHHH IIPOBOJISAT BCIIOMOTATENbHYIO TEPAIHIO IPO-
OuoTHYecKnMH penaparamu. B HacTosmee Bpems mupo-
KO€ PaclpOCTPaHEHHUE MOMYYHIN UMMOOMIN30BaHHbBIE B
HOCHTEJISIX UMMYHOOHOJIOTMYECKHE MPENapaThl U JIEKapCT-
BeHHbIe cyOcTaHiuu. i UX JONTOCPOHHOTO XPaHESHUS
UCIIONIB3YIOT HU3KHE TEMIIEPaTyPBl.

Lernpto uccnenoBanys ObUIO U3y4eHHE TEPAIEBTHYECKON
3¢ eKTHBHOCTH COBMECTHO MMMOOHIM30BaHHBIX B TEJIEBOM
HOCHTEJIE aHTHOMOTHUKOB W aHTHOMOTHKOPE3UCTECHTHOTO
npobuotuka S. boulardii, xpanusmmxcs npu —80 1 —196°C
B T€UeHHE 6 MECSIICB.

OKCIEepUMEHTHI MTPOBOJMIN Ha OECTIOPOTHBIX OEINBIX
KpbIcax. DKCIIEPUMEHTAILHYTO KHIICYHYI0 HH(EKINIO KITU-
HUYECKUM IMTaMMOB K. pneumoniae BOCTIPOU3BOAMIN
ocje UMMYHOCYIIPECCHH THAPOKOPTU30HA alleTaTOM.
B rpanynax rens ajgbruHara HaTpust ”UMMOOWITH30BaIH CMECH
nunpoduokcanuHa UIH aMIHOKCAa C MPOOHOTHUKOM.
Tepamuro mpoBOAUIN aHTHONOTHKAMH, CMECSIMHA AaHTHOHO-
TUKOB U S. boulardii, ”MMOOWJIN30BaHHBIMU B TpaHyIax
resist ¢ antuonoTrkamu. OJJHa KOHTPOJIbHAS TPYIIIA )KUBOT-
HBIX Iperapara He noydasna. CpetHecy TOUHbIE 1036l aHTH-
OMOTHKOB 1 MPOONOTHKA PACCUMTHIBAIH B COOTBETCTBUH C
Maccoi )xuBoTHBIX (180-200 r). Bee mpenapaTsl BBOAMIH
Yyepe3 OpaJIbHbIH 30HI.

B rpymnme, He noiy4aBmiel nmpenapaTsl, BCe )KUBOTHBIE
roru6mnun. B ocTanbHBIX rpymnmax >KUBOTHBIE HE TIOTHOAIH.
B rpymnnax )HUBOTHBIX, MTOJIy4YaBLUIMX QaHTHOMOTHK U IIPOOHO-
THK, KOTOpbIE OBLTM UMMOOWIIN30BaHBI B OJTHOM HOCHUTEJIE,
CPOKH dpauKaiy BO30yIUTENS U3 OpraHu3Ma U BOCCTa-
HOBJICHHUE MUKPOOHOIIEHO3a KUIIIEYHNKA COKPAILAIUCH T10
CPaBHEHHUIO C IPYIITaMH, TOTyYaBIIMMHU TOJIBKO aHTHOUOTHK
Ha 2-3 cyTtok. Xpanenue npu —80 u —196°C B TeueHue
6 MecsLeB (CpoK HaOIIONEHHNS) HE BIUSIIO Ha TeparieBTHIe-
CKYT0 3 (PEKTHBHOCTH IIPEIapaToOB.

[MomyueHHbIe pe3yabTaThl CBUACTENBCTBYIOT O IIEPCIEK-
THBHOCTH HCCIIEIOBAHNH, TIOCBSIICHHBIX KOHCTPYHPOBAHHIO
KOMIUICKCHBIX MMMOOMIIN30BaHHBIX TIPETapaToB U pas3pa-
00TKEe METOJIOB MX KOHCEPBUPOBAHHMS IIPH HU3KUX TEMIIEpa-

Typax.
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The intestinal dysbiosis and antibiotic-associated diar-
rhea are referred to the antibacterial therapy-related compli-
cations, including bacterial intestinal infections. To prevent
these complications an auxiliary therapy with probiotic
preparations is implemented. Nowadays the immunobiolo-
gical preparations and drug substances immobilized in
carriers are widespread. One uses low temperatures for their
long-term storage.

The research aim was to study a therapeutic efficiency
of antibiotics and antibiotic-resistant probiotic S.boulardii,
immobilized together in gel carrier, and stored at —80 and
—196°C for 6 months.

Experiments were carried out in white outbred rats. Expe-
rimental intestinal infection with clinical strain K. pneu-
moniae was made after immune suppression with hydrocorti-
sone acetate. The mixtures of either Ciprofloxacin or
Ampioxum with probiotic were immobilized in granules of
sodium alginate gel. The therapy with antibiotics, their
mixtures with S.boulardii, immobilized in gel granules with
antibiotics, was carried out. There was one control group
of animals with no preparation administered. The average
daily doses of antibiotics and probiotic were calculated
according to the animal weight (180-200 g). All the
preparations were introduced through an oral probe.

In the group, which received no preparations, all the
animals died. In other groups the animals remained alive. In
groups of animals, received antibiotic and probiotic,
immobilized in one carrier the terms of pathogen eradication
from organism and the microbiocenosis recovery reduced
by 23 days, as compared to the groups with only antibiotic.
The storage at —80 and —196°C within 6 months (observation
term) did not change a therapeutic efficiency of prepara-
tions.

Our findings testify to the prospects of the studies on
designing the combined immobilized preparations and
methods of their low temperature preservation.
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MpakTnyecknm onbIT IKCNEPUMEHTaNbHbIX MUKPOCOCYAUCTbLIX Oonepauuvn
0.B. Boizos, H.A. Ynx, N.I. Muxannoea, b.IN. Cangomunpckun
UHcmumym npobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos

Practical Experience of Experimental Microvascular Procedures
D.V. Byzov, N.A. Chizh, I.P. Mikhaylova, B.P. Sandomirsky

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

CoBpeMeHHast MEIMIIMHA TECHO CBSI3aHa C UCTI0JIb30Ba-
HHEM MMHHMHBA3UBHBIX IOJIX0/I0B B IMArHOCTUKE 1 JICYCHUN
3aboneBaHuii. BHenpeHue B KIIMHNUECKYTO MPaKTHKY HOBBIX
MEIUIIMHCKUX UMITJIAHTATOB U yCTPOHCTB TpeOyeT mpeBa-
PHUTETHHOTO MPOBEACHUS IMUPOKUX JOKITMHUYIECKUX HCCIIe-
JIOBaHUH in vivo C UCIOJIb30BAHUEM BO MHOTUX CIIydasx
MHUKPOXUPYPTrUUECKOi TeXHUKH. HecMOTpst Ha BBICOKYIO
3HAYUMOCTb, ICTAJIbHBIC ONMHCAHMUS TEXHUKH SKCIIEPUMEH-
TAJIBHBIX MUKPOXUPYPTUUYECKAX MAHUITYJISIIUI ¢ TOAPOO-
HBIMH MHCTPYKIMSIMH ITyOJIMKYIOTCS KpailHe penko W He
BCErJa MpHUeMIIEMBbI Ui UCCIEIOBaHUN ¢ OrpaHHYECHHBIM
(MHAHCHPOBAHUEM.

[ens paboTHI — IpEACTaBUTH IyTH PELIEHHUSI OCHOBHBIX
MIPAKTHYECKHUX POOIIEM, BO3ZHUKAIOLIHUX IIPH BHITIOIHEHUN
9KCHEPUMEHTAITBHBIX MUKPOXUPYPIrHYECKUX MAHHITYIISLINH;
OIMCATh MPOCTYIO U TOCTYITHYIO TEXHUKY 3KCIIEPUMEHTAIIb-
HOTO COCYIUCTOTO CTEHTUPOBAHUS U IPOTE3UPOBAHHUSL.

Omnepanyu ObUTH BBIITOTHEHBI HA KPOJIMKAX Maccoi 2,5—
4,5 kr u oBuax Maccoit 30—40 kr. CocynucTble MpOTE3bl
Manoro amameTpa (MeHee 6 MM) u mmuHOU 20—70 MM
paspaboransl Hamu panee [[1at. 68379 Vkpaina]. buonerpa-
JUPYIOIINE COCYAMCThIE CTEHThI OBUIN MPENOCTaBIICHBI
comtacHo maptHepckomy npoekty YHTI[ No554 (mnmunHa
cTeHTa — 15 MM, 3aKpbITHI quameTp — 1,2 MM, OTKPBITHIN
muametp — 3,5 mum). {11 mpoBeIeHUs orepanuii K o0mexu-
pyprudeckoMy Habopy OBLT J0oOaBICH 0a30BbIi MUKPOXHU-
pypru4YecKuii HHCTPYMEHTAapUi W IIOBHBIH MaTepHall
(mponen 7-0). B xadecTBe 3KCIIepHMEHTAIBHON MOJEIN
HCIIOJB30BAIM OPIOMIHYIO a0PTY KpOJHKa U OOIIyIo
COHHYIO apTepHIo OBIIBI. BBIOOp CBsI3aH ¢ MOAXOIAIINM
JUaMETPOM COCyZAa, OTCYTCTBHEM HEOOXOIUMOCTH BO
BPEMEHHOM IITYHTHPOBAHNH, IOCTYITHOCTBIO ITAHHBIX BUJIOB
XKUBOTHBIX. [l o0mmiel aHecTe3UH MCIOIb30BAIH TPU
KOMOHMHAIMHU mpenaparoB. Bo Bcex MpuBeIeHHBIX cxeMax
SH/IOTpaxeayibHas BEHTWISILINSA He SBISIETCS HE0OX0UMO1A,
OJTHAKO TPU 3TOM TpeOyeTcs MOCTOSHHBIA MOHUTOPHHT
aJICKBaTHOCTH CIIOHTAHHOT'O JIbIXaHUsL.

AnanTupoBaHHAs XUPYPTUUECKas TEXHHKA O3BOJIMIIA
BBINOJHUTH MUKPOCOCYIHMCTOE MPOTE3UPOBAHHUE aOPTHI U
COHHOM apTepuu ¢ UCIOJIB30BAaHHEM TPapTOB pa3IMIHON
JUTHHBL. Pa3zpaboTaHHbII HAMU METOJ COCYAMCTOTO CTCHTH-
pOBaHHUSA ¢ TPIMEHEHHEM BHYTPUBEHHOT'0 KaTeTepa IIoMOT
OBICTPO BBHIMOJIHUTH YCTAaHOBKY CTEHTa B OPIOIIHO OTemn
aopThl kpoiuka. Beero nmposeneno 40 onepanuii no cocy-
JIMCTOMY MPOTE3UPOBAHHUIO 1 27 CTEHTUPOBAHMI O€3 0CII0XK-
HEHHH B paHHEM U IIO3JHEM MIOCIICOTIEPAI[IOHHOM ITEPHO/IE.

Takum oOpazoM, onmMcaHHBIE ONEPAaTHBHBIE BMEINa-
TENbCTBA MOTYT OBITH HCITOJIB30BAHEI B KaU€CTBE MOJIETICH
JUTS NOKJIMHUYECKUX MCCIIEZIOBAaHNI COCYIIMCTHIX TPOTE30B U
CTEHTOB in Vivo.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI
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Modern medicine is closely associated with use of mini-
invasive approaches for diagnosis and treatment. Introduc-
tion into clinical practice of medical implants and devices
requires thorough pre-clinical studies in vivo with wide
involvment of a microsurgical technique. In spite of high
relevance, detailed descriptions of microsurgical experimen-
tal procedures with comprehensive instructions are rare and
often are not suitable for low budget research.

The aim of current report was to show the main practical
problems and their solving when performing microvascular
experimental procedures as well as to describe simple and
low-cost techniques of experimental vascular stent implan-
tation and microvascular grafting.

The surgeries were perfromed in rabbits of 2.5-4.5 kg
and sheep of 3040 kg.Vascular prostheses of small dia-
meter (under 6 mm) and length of 20—70 mm were obtained
by us earlier [Patent of Ukraine 68379]. Biodegradable
vascular stents were provided according to the Partner
Project P554 of Science and Technology Center in Ukraine
(15 mm stent length, 1.2 mm closed diameter, 3.5 mm expanded
diameter). General surgical kit was supplemented by basic
microsurgical instruments and suture material (prolene 7—
0). Rabbit abdominal aorta and ovine common carotid artery
were chosen as the objects of experimental surgery. The
choice was due suitable vessel diameter, no need in
temporary bypassing etc. Three drug combinations were
used for general anesthesia. Endotracheal intubation was
not essential in all cases but adequacy of breathing should
be monitored constantly.

Adapted surgical techniques allowed performing an
experimental small-diameter vascular grafting of aorta and
carotid artery using grafts of different length of grafts.
Developed by us method of vascular stenting using
intravenous catheter allowed to perform a rapid introducing
of the vascular stents to rabbit abdomen aorta. Overall 40
surgeries and 27 stentings have been done without
complications in early and late postsurgery period.

Thus, the described surgeries may be used as models
for pre-clinical investigations of vascular prostheses and
stents in vivo.
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Bknag niamBmayanbHbIX MOPKONorMyecknx xapakrepucTmuk
B pe3ynbTaTUBHOCTb BUTpU(pMKaumM 6nacToumucT YyenoBeka
T.A. lOpuyk, M.T. MeTpywko, B.U. NuHsaes
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Contribution of Individual Morphological Characteristics
in the Outcome of Human Blastocyst Vitrification
T.A. Yurchuk, M.P. Petrushko, V.I. Pinyaev

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

B penpoyKTHBHBIX TEXHOIOTHSX IS PEIICHUS ITPpo0JIe-
MBI O€CIIIIOANs BCE YaIlle UCIIOIb3YyeTCs KpHOKOHCEPBUPO-
BaHHE raMeT W dMOpuoHOB. OcTaBmirecs: 0JacTOIUCTHI
THIOCJIE IIUKJIA JIEIEHUSI OECILIONUS METOJaMH BCIIOMOT aTelIh-
HBIX PENPOAYKTUBHBIX TEXHOJIOTHH MOBEPTaloT HU3KOTEM-
NIepaTypHOMY XpaHEHHIO, YTO ITO3BOJISET X HCIIOIh30BaTh
B [TOCJICAYIONIMX MEHCTPYaIbHBIX IUKJIAX 0€3 TPUMEHCHHUS
TOPMOHAJIEHOH Teparuu.

Lenb rccienoBaHus — M3y9IUTh BEDKUBAEMOCTD IOUMILIAH-
TAI[OHHBIX SMOPHOHOB YEIOBEKa Ha CTAAUN OJIACTOIMCTHI
B 3aBUCHMOCTH OT UX HHIUBHUIYaJIHHBIX MOP(OIOTHIECKUX
XapaKTepHCTHUK.

BracromucTsl KpHOKOHCEPBHUPOBAIN METOIOM BHTPH-
(PMKaLUK C NCTIOJIb30BaHNEM MHOTOKOMIIOHEHTHOM BUTPH-
¢bunpytomerics cpenpl («Kitozatoy, SInoHus) Ha HOCUTEISIX
(«CryoTec»). BeikuBaeMocTh BUTPH(UIIMPOBAHHBIX Oiac-
TOIMCT OIICHUBAJIM IO BOCCTAHOBJICHHUIO UX PA3BUTHUS
in vitro. Mopdonoruyeckuii ananus nposoawiu mo [apa-
Hepy [Gardner D. u coasr., 1999], yuntbiBast cremneHs 3penoc-
TH OJTaCTOIMCT, COCTOSIHNE BHYTPEHHEH KJICTOYHOH MacChl
(BKM) u TpohaKTOAEPMBL, & TAK)KE HATMYHE UTOILIa3Ma-
THUYECKOI pparMeHTalNH 1 BAKyOJIEH.

Hawu6ornee BeIcOKHE OKA3aTENN BEDKIBAEMOCTH AIMOPHO-
HOB OBIIV TIOJTyY€HBI ITPY KPHOKOHCEPBUPOBAHNH Ha CTaJN
PpaHHe# OIacTOIHCTHI ¢ TUToTHOYNakoBaHHOH BKM 1 MHOTO-
kieTouHoH Tpodakronepmoit ((98,4 +£7,2) n (99,6 +2,9)%
COOTBETCTBEHHO). Ha cTainu mosHow 6:1acTONMCThI BBDKHUBAC-
MOCTB OJTaCTOLUCT CHIKaach 1o (82,8 +4,2)%. Ha ctanuun
X3TYHHTa TOJBKO (22,4 + 1,9)% GnacTonucT BOCCTaHABIIMBAIIN
CBOE pa3BUTHE in Vitro. Hanmuue BHEKIETOYHOH GparMen-
TalUK ¥ OUTOILIA3MATHIECKUX BaKyOJIei HEraTUBHO BIHSIIO
Ha BBDKHBAEMOCTH OJIaCTOIHCT.

Takum oOpa3oM, mpyu BUTPUPHUKAIINH TOMIIJIATAllHOH-
HBIX SMOPHOHOB Ba)KHBIM YCIIOBHEM BBICOKUX ITOKa3aTeIen
BBDKMBAEMOCTH OJIACTOIUCT SBIISIOTCS CTaHs UX Pa3BUTHS,
a taxxe coctostane BKM, TpodakTo1epmMbl ¥ IUTOTIIA3MBI.
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Reproductive technologies tend to use cryopreservation
of gametes and embryos to solve the problem of infertility.
The blastocysts remaining after cycle of infertility treatment
by assisted reproductive technology (ART) methods are
low-temperature preserved, which allows to use them in
future menstrual cycles without hormonal stimulation.

The purpose of the research was to study the survival
of pre-implantation human embryos at the blastocyst stage,
depending on their individual morphological characte-
ristics.

Blastocysts were cryopreserved by vitrification using
multicomponent vitrification medium (Kitozato, Japan) on
the carriers (CryoTec). The survival rate of vitrified blasto-
cysts was assessed by recovery of their development in
vitro. Morphological assessment was performed by Gardner
[D. Gardner ef al., 1999] basing on maturity of the blasto-
cysts, the state of the inner cell mass (ICM) and trophecto-
derm, and the presence of cytoplasmic fragmentation and
vacuoles.

It was found that the highest survival rates of embryos
were obtained following cryopreservation at the early
blastocyst stage with packed ICM and multicellular troph-
ectoderm ((98.4 £ 7.2) and (99.6 + 2.9)%, respectively). At
the full blastocyst stage the survival rate decreased to
(82.8 +4.2)%. At the hatching stage only (22.4 + 1.9)% of
blastocysts continued their development in vitro. The pre-
sence of extracellular fragmentation and cytoplasmic vacuo-
les adversely affected the blastocysts survival rate.

Thus, the essential condition for the high survival rates
of blastocysts during vitrification of pre-implantation
embryos is the stage of their development, and the status
of the ICM, trophectoderm and cytoplasm.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI

problems of cryobiology and cryomedicine
Tom/volume 25, Ne/issue 2, 2015
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A.A. Manchenko, I.P. Mikhailova, B.P. Sandomirsky
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of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OAHUM U3 TOXO0/I0B CO3/IaHNS TKAaHEBBIX 3KBUBAJICHTOB
JUTSL pET€HEPATHBHO-BOCCTAHOBUTEIBHON XUPYPIUH SIBIIETCS
JIeBUTAIN3ALINs KCEHOT€HHBIX TKaHei. [IpeqpIMImiaHTaos-
HyI0 00paboTKy nepukapsa (P) 1 cTBopok aopTansHOro Kiamna-
Ha (AVL) CBUHBH OCYIIECTBIISUIA KPHOPaJUALIOHHBIM CTIOCO-
GOM C HCIOIB30BAHIEM HU3KHX TEMIICPATYP U [3-U3ITyUCHHS.

[exb pabOTHI — M3YUNTH B IMHAMUKE MECTHYIO TKAHEBYIO
PEaxIHio B OTBET HA IMILIAHTAIIMIO PA3IHYHBIX BAPHAHTOB
HepUKapAa ¥ CTBOPOK; (YHKIIMOHAIBHOCTh M OMOCOBMECTH-
MOCTb JI€BUTAIN3UPOBAHHOrO P Ha Mogenu in vivo.

O6pasisl P (1,0%1,5 cm) n AVL ObUir MIMILTAaHTHPOBAHbL
TIOJ] KOXKY B MEJI0TaTouHyto obmacts 80 kpeicam. [IpoBo-
JIWJTM CPaBHUTENBHBIN aHanmu3 rpymi P u AVL: N — HaTHBHBIE;
R — 00y4yeHHBIE TOTOKOM JIEKTPOHOB B 03¢ 25 kI p; F —
nocie 3amopaxusanus (—196°C) n ororpesa; FR — nocie
3aMopaknuBaHus u oonyderus. Cpoku Habmonenus — 7, 14,
30, 90, 180 cyTok u roz nocse onepauuu. B kauectse moaenu
TPaHCIUIAHTALIMU BBINIOJHSUIN MIPOTE3MpOBaHue aedekra
MoueBoro mmy3bips (MIT) va 18 kpoinstx mopozs! « I InHmmm-
na». Pazmemanu 1ockyT (2X2,7 cM) B CTEHKE Tella MOYE€BOTO
Imy3bIps B KadecTBE 3aruiaThl. JKUBOTHBIX BBIBOIWIH U3
JKCIEepUMEHTa 4epe3 3 u 6 mecsues. Bomonnsnu Y3U.
CrnyyaeB OTTOPKEHUSI ¥ OCIIOKHEHUI HE BBISIBICHO. [ HCTO-
norndeckn (H&E) nccnenoBany o6pasusl TkaHei n3 ¢par-
MEHTOB, COZIEPXKAIIX UMIUTaHTaT. MapkepaMu IpHKHUBIIe-
HUS CIYXKHWIU: BOCIIAIUTENbHAs PEaKLHUA B OKPY>KalOLIeH
TKaHU U TPAHCIUIAHTATE; KAICYJIa U CTENEHb €€ 3PENIOCTH;
KOMITaKTHOCTb; MPUCYTCTBHE B MHQUIIBTPATE Pa3IMYHBIX
KJIETOYHBIX JIEMEHTOB; Pa3BUTHE FPAHYIIIUOHHON TKaHH.

B rpynme N nporiece pe3opOiiuu 1ies oT nepudepun K
LEHTPY, K 3-M MecsIaM OCTaJINCh HeOoIbIIHe pparMeHTs!
TKaHU. B MecTax KoHTakra UMILIaHTATOB R ¢ TKaHAMU pery-
MHEHTa pa3BUBAJIACh BOCTIATHUTEIbHAS PEAKLIUs C CHIIBHON
HEUTpOPHIBHON MH(IIBTpAIHEH 1 JeCTPYKINCH TKAHEBBIX
cTpykryp. Mminanrars! F npeacraBieHbl KOMIIAKTHOM CTPYK-
Typoii ¢ HeOONbIMMU (OKYCaMH BOCIIAJIEHHS B BUE CKOII-
JIeHHs1 MaKpo(aros, TMM(OLUTOB U IUIA3MaTHYECKUX KIIETOK.
Ha pannux cpokax B rpynmne FR naunnana gpopmuposarbes
Karcysa U3 He3pesiol COeAMHUTENBHON TKaHH, a B 00/1acTh
nepeca ki aKTHBHO MUTPUPOBaIU pUOPOOIACTBI, IIPOUCXO-
JIJI aKTUBHBIN aHrHorenes. K roqy TpaHcmiaHTatr npencTas-
JIeH y3KUM HETIPEPHIBHBIM TSHKEM, OKPYKEHHBIM CIIOKON-
HOM coenuHuTeNlIbHOM TKaHbi0. B MII k 3-M MecsimaMm B
001acTH TpaHCIUIaHTaTa MOSBUIACH SIUTENN3ALUS, K 6-TH
MecsIaM MOJHOCThIO0 C(OPMUPOBAH AIUTENUH, KOTOPBIi
BCTpauBaliCd B CTPYKTYypYy CTEHKH, BOCCTAHABIMBAs €€
LEJIOCTHOCTH 0€3 MPU3HAKOB pyOLI0BO# AehopMaiui.

MonuduimpoBaHHbIe KCEHOTKAaHH CTHMYITUPYIOT 00pa-
30BaHKe (HHOPO3HON TKAHH; BBI3BIBAIOT MUHUMAJIbHYIO BOC-
MAJIUTETBHYIO PEaKINI0; 00JI1aJat0T IIOTEHIIHAIOM K KJICTOY-
HOU PENOnyIALUU in Vivo, YTO HMPOSBISETCS B AKTUBHOMN
SHIOT€HHOM pereHepanuy; MOTYT CIy>KUTh HOBBIM OHO-
MaTEepUaIOM.
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One of the approach in preparing the tissue equiviva-
lents for regenerative/restorative surgery is xenogenic tis-
sue devitalization. Porcine pericardium (P) and aortic valve
leaflets (AVL) preimplantation processing was performed
by cryoirradiation using effect of low temperatures and 3-
irradiation.

The aim of the research was to study the dynamics of
the local tissue evocation in response to implantation of
various porcine pericardium and aortic valve leaflets, func-
tionality and biocompatibility of devitalized P in the in vivo
model.

The samples of P (1.0%x1.5 cm) and AVL have been subcu-
taneously implanted into the interscapular region of rats.
The work has been performed in 80 rats. P and AVL groups
have been compared: N — native, R — radiated at a dose of
25 kGr, F —after freezing to —196°C and thawing, FR — after
freezing and irradiating. Observation time was 7, 14, 30, 90,
180 days and one year after the surgery. As a model for
transplantation the prosthesis of urinary bladder (UB) defect
has been performed in 18 Chinchilla rabbits. Patch was
stitched (2%2.7 cm) in the bladder wall as a patch graft.
Observation time was 3 and 6 months. There was performed
aultrasound control. Tissue samples derived from implant-
containing fragments were histologically studied (H&E).
No implant failure and postoperative period complications
have been detected. Signs of implant survival were inflamma-
tory evocation in surrounding tissue and graft, capsule and
its degree of maturity, density, availability of various cellular
elements the infiltration, granulation tissue development.

In group N the resorption advanced from periphery to
the centre. Inflammatory response with tissue neutrophile
infiltration and destruction has been evident in places of
the R implants contact with recipient tissues. The F implants
become a dense structure, incapsulated by thin connective
tissue with small inflammation loci, comprised by the aggre-
gation of macrophages, lymphocytes and plasma cells. The
FR group demonstrated an early start of the capsule forma-
tion consisted of immature connective tissue, fibroblasts
were actively migrating into the zone of grafting, and active
angiogenesis was evident. After one year the graft was
presented as a narrow uninterrupted band/bundle surroun-
ded by a smooth connective tissue. After 3 months, the
area around implant in UB had the signs of epithelization,
by 6 months a completely formed epithelium appeared, that
was the part of the wall structure and restored its integrity
with no scar presense.

Thus, the modified xenotissues stimulate the formation
of fibrous tissue, cause minimal inflammatory response; have
the potential to cell repopulation in vivo, which is manifested
in active endogenous regeneration; and can serve as a new
biomaterial.
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HocnigxeHHA cknagy eKCTPaKTiB KPioKOHCepBOBaHUX pparMeHTiB
WKipU Ta cepus HOBOHAPOAXKEHUX NMOPOCAT MEeTOA0M

enektpocopesy y TpuumH-ACH-NMAAI

I.I. Becnanosa', J1.A. Porosa', M.C. lNipny?
"IHemumym npobnem Kpiobionoeii i kpiomeduyuHu HAH YkpaiHu, m. Xapkie

2Haykoeo-0ocnioHuli iHcmumym 6ionoeii, Xapkiecbkuti HauioHanbHUl yHisepcumem im. B. H. KapasiHa
Study of Composition of Cryopreserved Fragment Extracts
From Newborn Piglet Skin and Heart Using Tricine-SDS-PAGE
I.G. Bespalova', L.A. Rohoza', M.S. Girych?
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
2Research Institute of Biology, V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

JlocmipKeH s CKIIay eKCTPaKTiB KPiOKOHCEPBOBAHUX
(parMeHTIB OpraHiB € aKTyaJIbHOIO 3a/1a4eto. Ekcriepumen-
TAJIBHO MOKa3aHO, M0 €KCTPAKTH 3 KPIOKOHCEPBOBAHHUX
(bparMeHTIB IKipH Ta cepiisi HOBOHAPODKEHUX ITIOPOCAT MPH-
CKOPIOIOTh 3aTOEHHS TEPMIUYHUX TPaBM IIKIpH i HOpMaTi-
3yIOTh KPOBOIOCTa4aHHsI CEPLIEBOr0 M’s13a LIyPIB i3 ileMi€r0
MioKapza.

Y pobori Oyii0 MPOBEACHO eINeKTPO(GOPETHIHE TOCITI-
JDKEHHSI TIENTHJHOTO CKIIAJly eKCTPAKTIB KPIOKOHCEPBOBAHUX
¢parmentis mkipu (ELIIT) i cepust (ECull) HoBoHapomkeHnx
HOPOCHIT.

ExcTpakTs oiepKyBaid MUIIXOM iHKyOarlii parMeHTiB
y dizionoriaHOMY po3unHi mpoTsirom 60 XB, GLTETPYBaIH i
BUIAISUIN TepMonaliinbHi nporeiny. [louaTkoBa KOHIIEHT-
palrtist pe40BHH NENTHTHOT TPUPOAN B EKCTPAKTAX CTAHOBHJIA
100 mxr/™mit. JIociiKeHHS €KCTPAKTIB MIPOBOIMIA METOIOM
OZIHOBHUMIPHOTO BEPTHKAJIBHOTO EIEKTPOPOpE3y 3 BUKOPHC-
TaHHsIM ToJtiakpiamigsoro reimo ([TAAT) y neHarypyrounx
yMOBax. ¥ aHOJHOTO, KaTOJHOTO Ta renb-0ydepa pH cra-
HOBUB 8,9, 8,25 18,45 Binnosiguo. Karomuwuii 6ydep micTus
tputH («Chem Cruzy, CIIIA) [Schagger H., 2006]. Po3mip
iactuau 10%10x0,1 cm. ToryBanu 4%-it hopmyrounii ta
16%-ii ppakionyrounii remi, B Skux GopMyBasid KOMIpKH
JUTsl BHECEHHS IpoOu. JloCiiKyBaHi €KCTPaKTH KOHIIEHTPY-
BaiM (ymaproBajM y BakyyMmi) B 5—6 pasiB. O0’eM mpo6
craHoBHB 15-20 MKIT Ha OTHY KOMipKY, TOYaTKOBUI CTPyM —
10 MA/cMm?. Dikcariro reiiB IPOBOAWIH B 5%-My (opMaib-
nerimi mpotsrom 20—30 xB, a papOyBaHHS — y pO34HHI KyMaci
niamanToBoro Guakutaoro G-250 («DIA-My, Pocis). Sk
MapKepHU-CBIZIKH BUKOPUCTOBYBaH HuToxpoM C i3 cepiis
6uka i Color Marker ULR («Sigma-Aldrich», CILA).
Enextpodoperpamu anaiizyBaii 3a JOIOMOT'OFO ITPOrpamMu
«TotalLab TL120 1D» («Nonlinear Dynamics», Benuka
Bpuranis).

BusiBiieHo pi3HHIIIO MiX enekTpodoperpaMamMu menTh-
niB EIIIT i ECull: ocHOBHA Maca pe40OBUH NETITHIHOI TIPH-
poau, siki nerextytoTbes B EILIT, 3HaxoanThes B Miana3zoHi
M. M. 600—14 000, a ECull — 1 000-14 000. IIpoBeaeHo
JICHCUTOMETPIIO OJICp>)KaHHUX €IEKTpodoperpam.

Meron enextpodopesy y Tpunun-ACH-ITAAT y komr-
JIEKCI 3 IHITMMHA METOAMYHUMH TT1IX0JJaMH MOXe OYTH BH-
KOPUCTaHUH AJisi OiNbII JA€TAJbHOTO BUBYCHHS CKJIAay
EKCTPaKTIB.
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Studying the composition of the extracts from cryopre-
served organ fragments is now an actual task. It was expe-
rimentally demonstrated that the extracts from cryopreser-
ved fragments of newborn piglet skin and heart accelerated
the healing of thermal injuries of skin and normalized blood
supply to heart muscle in rats with myocardial ischemia.

The research aim was to perform an electrophoretic
determination of peptide composition of the extracts from
piglet skin and heart cryopreserved fragments.

The extracts were obtained from cryopreserved frag-
ments of newborn piglet skin (EPS) and heart (EPH) via
incubating them in physiological solution for 60 min, then
filtering and removing thermolabile proteins. An initial
concentration of substances of peptide nature in the extracts
was 100 pg/ml. The extracts were studied using the method
of one-dimensional vertical electrophoresis in polyacryla-
mide gel (PAAG) under denaturing conditions. The anode,
cathode and gel buffers had pH 8.9, 8.25 and 8.45, respec-
tively. Cathode buffer comprised Tricine (Chem Cruz, USA)
[Schagger H., 2006]. The plate dimension was 10x10%0.1 cm.
There were prepared the 4% forming and 16% fractionating
gels. The cells for sample introduction were formed in this
gel. Studied extracts were concentrated (evaporated in
vacuum) in 5-6 times. The sample volume was 15-20 pl per
one cell. An initial current was 10 mA/cm?. Gels were fixed
in 5% formaldehyde within 20—30 min, and stained in Coo-
massie Brilliant Blue (DIA-M, Russia) solution. Cytochrome
C from bovine heart and Color Marker ULR (Sigma-Aldrich,
USA) were used as tracking markers. Electrophoregrams
were analysed using TotalLab TL120 1D software (Nonlinear
Dynamics, Great Britain).

Electrophoregrams of EPS and EPH peptides were
different. The bulk of substances of peptide origin, detected
in EPS was ranging from MW 600 to 14,000, and for EPH it
was from 1,000 to 14,000. The densitometry of the obtained
electrophoregrams was carried-out.

The electrophoresis in Tricine-SDS-PAAG together with
other methodical approaches may be applied for more
detailed study of extract composition.
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KomneHcauna numbanbHON HEQOCTAaTOYHOCTU POroBuUbl
agpocoaepxalwmmMm KrneTkamm KopaoBowu KpoBU
E.H. Ceugko'3, HO.A. demunH?
"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos

2XapbKosckasi MeduUUHCcKas akadeMus nocnedunnoMHo20 obpa3sosaHus, 2. Xapbkoa
3TOB «MML| Ocbmarnbmuka»

Compensation of Corneal Limbal Deficiency with Cord Blood Nucleated Cells
E.N. Svidko'?, Yu.A. Demin?
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkov Medical Academy of Post-Diploma Education, Kharkov
3International Medical Center Oftalmika Ltd.

[ToTepst 3peHns MO MpUYUHE MOPAKEHUS POTOBHUIIBI
CYLIECTBEHHO OTPa)KaeTCsl Ha KaUeCTBE KU3HU YEIIOBEKa,
YTO SIBJISIETCSI SKOHOMHUYECKOHN M COLMAIBEHON IPOOIEMOA.
Ipu Bo3IeiiCTBIH MOBPEKAAIOIECTO (haKTOPa YMEHBIIACTCS
KOJIMYECTBO JTUMOATIBHBIX CTBOJIOBBIX KJICTOK M YXY/IIIAETCS
COCTOSIHHE X MUKPOOKPYKEHHSI U3-3a HEOCTATKa CHELH-
(pudecKuX poCTOBEIX (haKTOPOB.

Ienp uccnenoBanus — 3KCIEPUMEHTAIBHO 000OCHOBATH
BO3MOYKHOCTh IPUMEHEHHS KPHOKOHCEPBUPOBAHHBIX SPO-
COZIepIKAIIIX KIETOK KOpIoBoii kpoBH denoBeka (KAKKKY)
JUISL KOPPEKLIUU POTOBHIIBI B AKCIIEPUMEHTAIBHON MOAETH
nuMOanbHOM HegocTaTouHOCTH porosuiisl (JIHP).

Pa6ota Obl1a BEIIOTHEHA Ha KPOJIUKAX-CaMIIaX TOPOJIBI
«HuHmmra» maccoit 2,0-2,5 xr (n = 38; 76 nmap mia3) B
Bo3pacrte 6 mecsueB. Kpuokoncepsuposanu AKKKY no aByx-
STalHON MporpaMMe Ha IMPOTPaMMHOM 3aMOpakHBaTese
npoussoacTtsa CKTh ¢ OIT UITKuK YkpauHsl.

JKuBoTHBIC OBUTH pa3neeHbl Ha 5 rpynm: 1 — ¢ HHAYK-
uueit JIHP u BBenennem kSAKKKY; 2 — unaykuuent JIHP; 3 —
unaykuued JIHP u BBeneHHEM pas3pylIEHHBIX KIETOK
KAKKKY; 4 — uaaykimeit JIHP u BBeneHnem ¢usnonorndec-
KOTO pacTBOpa; 5 — Iv1a3a 3110pOBOTO KpoJis (KOHTPOJIB).

s obocHoBanus npumeHeHus KAKKKY mpu nedeHnn
JIHP Obina BeIOpaHa SKCIIepUMEHTaIbHAS MO/Eb MHuJIIO-
nuHa B Hameil momuduiukauu. Onpeneneaue MOH
npoBoamiid merooMm MDA.

Conepxanne MOH-y B cae3HON KUAKOCTU y 300POBBIX
JKMBOTHBIX OBIJIO BBIIIE, YeM conepkanre MPH-a. Y kporneit
2-ii rpynmnsl ypoBeHs IDH-0 B kpoBH 6511 B 2,3 pasa, a B
CJIE3HOM KMJKOCTHU B 2 pa3a HUXKE I10 CPABHEHUIO C KOHT-
ponem. Ha ¢hoHe mpoBoIuMOi Tepamnvn y Kposel rpymis 1
K 7-M cyTkaMm nokasarenu NOH-O kak B KpOBH, TaK U B
CJIE3HOM KUJKOCTU TOBBIIAINCH, a K 14-M CyTKaM 10CTH-
raji ypOBHS KOHTPOJIBHBIX 3HaueHnH. Takoro addexra He
HAOFOIAIHN Y )KUBOTHBIX TPYIII 3 U 4.

Ha ocHOBaHMYM MOJy4eHHBIX JaHHBIX OBLIO MOKa3aHO,
yto BBegeHne KSIKKKY Hopmann3oBano ypoBeHb ITUTOKHU-
HOB KaK B CBIBOPOTKE KPOBH, TaK U B CIIE3HOHN KUAKOCTH y
>kuBOTHBIX ¢ uHAykuueit JIHP. [Tokazarenu cogepxkanus
LIUTOKUHOB KOPPEJIUPOBAJIN C BOCHAIUTENIBHON peakuuen
poroBuiisl. [ McTONOTHYECKUE HCCIIETOBAHUS TIOKA3aITH, YTO
npumeHenne kK AIKKKY BoccranaBnuBano cTpyKTypy poro-
BHIIbI, & KITMHUYECKUE NaHHbIC NOATBEPIUIN, YTO JaHHAS
Tepamnus CrocoOCTBOBaTa BOCCTAHOBICHHUIO 3PUTEIBHBIX
GbyHKUM.

ITony4yeHHbIe pe3ynbTaThl SKCIEPHUMEHTAIILHOTO UCCIIE-
JoBaHUs 03BOJISIIOT pekoMenaoBaTh KAKKKY amns neuenus
JIHP B knuHuke.
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Loss of vision due to corneal lesions significantly affects
the quality of human life and it is an economic and social
problem. Under the influence of the damaging factor the
amount of limbal stem cells decreases and the state of their
microenvironment aggravates because of the lack of specific
growth factors.

The research aim was to prove experimentally the
possibility of using the cryopreserved cord blood nucleated
cells (¢cCBNCs) for the correction of the cornea in an experi-
mental model of corneal limbal deficiency (CLD).

The work was performed in 6 months aged male Chin-
chilla rabbits weighing of 2.0-2.5 kg (n = 38; 76 pairs of
eyes). cCCBNCs were cryopreserved by a two-stage protocol
with UOP-6 programmable freezer (Special Design and
Technical Bureau of the [IPC&C).

The animals were divided into 5 groups: 1 — induced
CLD and ¢CBNCs introduction; 2 — induced CLD; 3 —
induced CLD and introduction of the destroyed cCBNCs;
4 — induced CLD and administration of a physiological
saline; 5 — eyes of healthy rabbit (control).

To substantiate the use of cCBNCs in CLD treatment we
used Milyudin’s experimental model in our modification.
IFN was examined by ELISA.

The content of IFN-yin tear fluid from healthy animals
was higher than that of IFN-a. In rabbits of the second
group the IFN-a level in blood was 2.3 times, and in tear
fluid 2 times lower if compared with the control. In the course
of performed therapy the content of IFN-0 in rabbits of
group 1 rised to the day 7, and to the day 14 they reached
the control values. Such an effect was not observed in the
animals of group 3 and 4.

Basing on the findings it has been demonstrated that
introduction of cCBNCs normalized the cytokine level both
in blood serum and tear fluid in the animals with induced
CLD. Cytokine content indices correlated with inflammatory
reaction of cornea. The histological study showed that
application of cCBNCs recovered the corneal structure and
clinical data confirmed that this therapy contributed to
visual function restoration.

The experimental findings allow us to recommend the
using of cCBNCs in treatment of CLD.
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CDyHKLIVIOHaanOG COCTOAAHME MUOKapAaa nocne KOMGMHMpOBaHHOFO
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TInstitute for Problems of Cryobiology and Cryomedicine
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2Institute of Cell Therapy, Kiev

CBoeBpeMeHHOE MPUMEHEHHE TeParIeBTHUECKON THIIO-
tepmui (T1') B nevennn nngapkra muokapaa (UM) s dex-
THUBHO CHIDKAeT THIIOKCHYECKOE TIOBPEKACHNE MUOKap/aa 1
puck jeranpHOro ucxona [Lundbye J.B., 2012]. B coBpemen-
HOM JInTepaType HIMPOKO 0OCYkKAAETCSI BO3MOKHOCTD MPH-
MEHEHHUS KJICTOYHOH Tepanuu HHpapkTa muokapaa [Fuku-
da K., 2001], no3Bosnsomiell yMEHbIIUTh 30HY HEKPO3a U
YCKOPHUTH pelapaTUBHBIC IpoIecCchl B MHOKapze. Llenbro
paboThl ObUIO YCTaHOBUTH 3((EKTHBHOCTh COYETAHHOTO
npuMeHneHns T1 1 BBeIeHHS Me3eHXUMAIBHBIX CTPOMAIbHBIX
kierok (MCK) npu neuennu IM.

HccnenoBanue BRIOTHEHO Ha 85 6embIX 0eCIIOpOIHBIX
kpbicax-camuax. [Tocne monenuposanust UM nytem nepe-
BSI3KU JIEBOM KOPOHApHOW apTEpHUM 3KCIEPUMEHTAJIBHBIE
JKUBOTHBIE OBLIN pa3/ielieHbl Ha S5 rpyIil, 1o 15 B Kaxmoi:
1 (koHTpOIB 1) — Ge3 neyeHus; 2 (KOHTPOJIb 2) — TepamHs
aHTHOKCHAAHTHBIM penaparoM «Kynecan» (3AO «AKBHOHY,
Poccust) B 103¢ 7,2 MI/KI/CYTKA BHYTPHUOPIOIIMHHO; 3 —
uaaykuus TI' B X010/10BOM KaMepe B TEUEHHE Yaca cpa3y
ke nocie moaenupoBanus UM; 4 — oqHOKpaTHOE BHYTpH-
BEHHOE BBE/ICHHE KPHOKOHCEPBHPOBAHHBIX AJJIOTCHHBIX
mwianentapasix MCK B mo3e 0,6X10° ki1. cpasy ke mocie
onepauuy; 5 — coueranHas tepanust TI' u MCK. I'pynmy
HOpMBI cocTaBuiH 10 xpeic. TepmomeTpuio (pekTaiabHasd,
TUMITAHUYECKas 1 JJOKaJIbHas TeMIIepaTypa KoK BOPOTHHU-
KOBOH 30HBI) OCYIIIECTBIISUTH C TIOMOIIBIO IIU(PPOBOTO 3MIEK-
TpoHHOTO TepMmomeTpa MP 707 («Pagnoummnexcy, Poccust),
OKI'-MOHUTOPHHT — Ha anmnapaTHO-IPOTPaMMHOM KOMII-
nekce «Ilonu-Criextp 8/By» («Hetipocodt», Poccus) Ha 1, 7,
14 u 30-e cytkn. 9XO-KI" Bemmonsens! Ha 7 u 30-e CyTKH
nocie onepauuii B BM u BD pexxnmMax Ha yinbsTpa3ByKOBOM
ckanepe «Conomen-500» («CoHomeny, Pocens). Knmuangec-
KHe 1 OMOXMMHUYECKHE ITOKa3aTeNIl KPOBU HCCIIEOBATIH HA
7,14 u30-e cyTku.

Ha 14-e cytxu nocie npumenenus T1I" u MCK nHopmanu-
30BAJIMCH DIIEKTPOKapAHOrpaguuecKie MmoKazaTesy, 4To
IPOSABIIAJIOCH B BOCCTAHOBJICHUM aMIUTHTYABI 3yOua R,
cermenTa ST, OTMEUEHO U3MEHEHHMS OajlaHca BEreTaTUBHOM
HEpPBHOM CHCTEMBI B CTOPOHY TapaCUMIaTHUECKOTO OTAETA.
[Ipu xom6uHMpoBaHHOM Hcnonb3oBaHuu TI" 1 MCK cHu-
JKaJIach BEPOSITHOCTh PAa3BUTHS MOCTUH(APKTHOHN quuisTa-
[IMOHHOM KapIMMOMHOIIaTHH, BOCCTaHABJIMBAIACh (DPaKIIUs
BBIOpOCA 32 CYET CHIIKEHHS CHCTONNYECKOTro 00beMa JIEBOTo
JKemymouka. Pe3ynbsraTsl OMOXUMUYECKUX UCCIISTOBAHUH B
panHue cpok (10 14-x cyTok) mocine moaenupoBanus UM
JEMOHCTPUPYIOT MPEUMYyILIeCTBa KOMOMHHUPOBAHHOTO
ucnons3oBanusd TI" u tepanmun MCK, uto npossinsercs B
BOCCTAHOBJICHUH IIOKa3aTeIe MapKepOB IIUTOIN3A K 3TOMY
CPOKY HAOJIOICHHUS.
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Timely application of therapeutic hypothermia (TH) in
treatment of myocardial infarction (MI) effectively reduces
hypoxic myocardial injury and lethal risk [Lundbye J.B.,
2012]. Contemporary scientific publications widely discuss
the possibility of usage of stem cell therapy at myocardial
infarction [Fukuda K., 2001], enabling to reduce the necrosis
area and accelerate reparative processes in myocardium.
The research aim was to determine the efficiency of com-
bined application of TH and administration of mesenchymal
stromal cells (MSCs) during treatment of MI.

The study was performed in 85 white breedless male
rats. After MI modelling by ligation of left coronary artery
the experimental animals were divided into 5 groups. There
were 15 rats in each group: the 1% group (control 1) was
without treatment; the 2™ one (control 2) was antioxidant
therapy with Kudesan (Akvion JSC, Russia) at a dose of
7.2 mg/kg per day intraperitoneally; 3 — induction of TH in
cold chamber for an hour immediately after MI modelling;
4 —single intravenous administration of cryopreserved allo-
geneic placental MSCs in a dose of 0.6x10° immediately
after surgery; 5 — combined therapy of TH and MSCs. The
norm group consisted of 10 rats. Thermometry (rectal,
tympanic and local skin temperature of collar zone) was
performed with a digital electronic thermometer MP 707
(Radioimpeks, Russia), ECG was monitored with Poly-
Spectrum 8/B hardware-software complex (Neurosoft,
Russia) to the 1%, 7", 14" and 30" days. Echocardiography
was performed to the 7" and 30" days after surgery in BM
and BD regimens with Sonomed-500 ultrasound scanner
(Sonomed, Russia). Clinical and biochemical parameters of
blood were examined to the 7*, 14" and 30™ days.

To the 14™ day after application of TH and MSCs the
electrocardiografic parameters were normalized, that was
manifested in restoration of R wave and S7 segment
amplitude, changes in balance of vegetative nervous system
towards parasympathetic division. Combined application
of TH and MSCs reasulted in decreased possibility of post-
infarction dilated cardiomyopathy development, recovery
of ejection fraction due to reduction of left ventricle systolic
volume. The results of biochemical studies in early stages
(up to 14™ day) after MI modelling demonstrate the advan-
tages of combined application of TH and MSCs therapy,
manifested in recovery of cytolysis markers by this obser-
vation time.
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BnusaHue runoTrepmMnyeckoro xpaHeHusl B pasfiMyHbIX cpenax
Ha XXM3HECNOCOOHOCTb U MEeTaboNIMYEeCKY0 aKTUBHOCTb Me3eHXUManbHbIX
CTpOMaribHbIX KNEeTOK B COCTaBe anbrmHaTHbIX MUKpocdep
[.H. TapycuH, B.C. 3ankos, B.B. MyueHko, FO.A. lNeTpeHko
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Hypothermic Storage in Various Media on Viability and Metabolic Activity
of Human Mesenchymal Stromal Cells in Alginate Microspheres
D.N. Tarusin, V.S. Zaikov, V.V. Mutsenko, Yu.A. Petrenko

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

MesenxumMainbHble ctpomManbHble Kietkd (MCK), nHkaricy-
JIMPOBaHHbIE B allbrMHAaTHBIE MUKpochepsl (AMC), HaxomsT
Bce OoJiee MHUPOKOe MPUMEHEHHE B peTeHepaTHBHOM MeTH-
[IUHE ¥ TPAHCIJIAHTOJIIOTHU. B CBSI3M C 3TUM aKTyalbHBIM
BOIIPOCOM SIBJISIETCS pa3paboTKa MPOCTHIX U 3P HEKTHBHBIX
CII0COO0B KPAaTKOCPOYHOTO XpPAaHEHUS ¥ TPAHCTIOPTUPOBKU
MCK B coctaBe AMC.

Lenb nanHON pabOTHI — M3yUCHUE BIUSHUS THITOTCPMH-
YEeCKOTO XpaHEeHHs B PA3IIMUHBIX Cpeax Ha >KU3HECIIOCO0-
HOCTb 1 MeTabonmaeckyto aktTuBHOCTE MCK B coctaBe AMC.

Me3zeHxuMalbHBIE CTPOMAJIbHBIE KJIETKH B BHJIE CYCIICH-
3UM W MHKancynuposaHHble B AMC XpaHHMIM B cOCTaBe
Pa3IMYHBIX CPEl: KYIbTypallbHasl Cpefja, caxapo30-CoepKa-
mmii pactBop (CCP) u University of Wisconsin solution
(UW) mpu 4°C B repMeTHYHO 3aKPBITHIX KPHOIPOOHUPKaX.
[Tocne xpaHeHHs aTbIrMHATHBIE MUKPOC(EPHI PACTBOPSUTH U
KJIETKHU KYJIBTHUBHUPOBAJIN B CTAHAAPTHBIX yCIOBUX. JKu3He-
criocoOHoCTh onpeaernsuii o MTT-Tecty u cnocobHOCTH
KJICTOK aAre3UpOoBaTh HA KyJIbTypaJIbHBIN IUIACTHK IOCIIE
CYTOYHOTO MOHOCIJIOWHOTO KyJbTUBHpPOBaHMs. MeTaboim-
yecKyto akTuBHOCTh MCK oneHMBaM 10 HHTEHCUBHOCTH
(ryopeceHInN BOCCTaHOBICHHON (hOPMBI PeIOKC-HHIN-
karopa AlamarBlue (AB).

ITpu xpanenun MCK B B CyCIIEH3HH B COCTAaBE CPENL
CCP u UW Ha npoTshKkeHHH 3-X CYTOK KH3HECTIOCOOHOCTD U
MeTabOoIUuYecKass akTUBHOCTh OCTaBaJINCh Ha ypoBHe 80—
90%, a Ha 7-€ CyTKU CHIDKANUCH 110 55—75%. I1pu anamorudy-
HBIX ycnoBusx xpaHeHus uakancymanusi MCK 8 AMC ue
croco0CTBOBAJIA CYIIECTBEHHOMY COXPAHEHHUIO KIETKAMHU
KHU3HECTIOCOOHOCTH U METa00JIMUECKOM aKTUBHOCTH HE3aBU-
CHMO OT CPOKOB MHKyOaruu. B To jxe Bpems xpaHeHue cyc-
neH3uu u nHkancynuposanusix MCK mpu 4°C B cocTaBse
KyJBTYPAJIBHOH Cpeibl PHBOAMIIO K 3HAUMTETIHHOMY CHIKE-
HUIO KU3HECTIOCOOHOCTH M METa00IMYEeCKOH aKTHBHOCTH
Ha 3-M CyTKH MHKYOaIny, 4TO BEPOSITHO CBSI3aHO C HETIPH-
TOIHOCTBIO MCIOJNB30BAHUS KYJIBTYPaJIbHOW Cpembl A
THITOTEPMHUYECKOT0 XPAHEHHS TAHHBIX KIETOK.

Pe3ynerarsl HacToAIIEl pabOTHI CBUIETEIBCTBYIOT O TOM,
4yTO0 A5 runorepmuyeckoro xpaneans MCK kak B Buze
CYCIICH3HH, TaK U HHKarcynupoBaHHbie B AMC, rienecoo6-
Pa3HO HCTIOJIB30BATh CPEBI BHYTPUKICTOYHOTO THIIA; IPH
atoM paspabdorannsiii B UTTKuK HAH Ykpanus! caxapozo-
COZIeprKaIlli pacTBOP MPOJEMOHCTPUPOBAJ TAKYIO JKe 3(-
(eKTUBHOCTD, Kak 1 UW.
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Mesenchymal stromal cells (MSCs), encapsulated into
alginate microspheres (AMS), are being increasingly applied
in transplantation and regenerative medicine. In this regard,
an important issue is to develop simple and effective me-
thods of short-term storage and transportation of the MSCs
in AMS.

The aim of this work was to study the effect of hypo-
thermic storage in various media on viability and metabolic
activity of MSCs in AMS.

MSCs in suspension and encapsulated into AMS were
stored in various media: culture medium, sucrose-based
solution (SBS) and the University of Wisconsin solution
(UW) at 4°C in sealed cryovials. After storage, the alginate
microspheres were dissolved and the cells were cultured at
standard conditions. The viability was determined by MTT
assay and the ability of cells to adhere to the culture plastic
after daily monolayer culture. Metabolic activity of MSCs
was evaluated by fluorescence intensity of the reduced form
of the redox-indicator AlamarBlue (AB).

Storage of MSCs in suspension in SBS and UW media
for 3 days resulted in preserving a viability and metabolic
activity at the level of 80-90%, and after 7 days the indices
decreased down to 55—75%. Under the same storage con-
ditions, the encapsulation of MSC into AMS did not
contribute to the preservation of a significant cell viability
and metabolic activity, regardless of the incubation time. At
the same time, storage of the suspension and encapsulated
MSCs at 4°C in the culture medium led to a significant
decrease in the viability and metabolic activity at day 3 of
incubation, probably due to the unsuitability of the culture
medium for hypothermic storage of the cells.

The results of this work indicate that hypothermic
storage of the MSCs eiher as a suspension, or encapsulated
in AMS could be performed in the media of the intracellular
type; the developed at IPC&C sucrose-based solution
showed the same efficiency as the UW.

183



BnusiHne rnoKo3bl Ha YCTOMYUBOCTb 3PUTPOLIUTOB
MJIEKONUTAKLMX K OEUCTBUIO CTPECCOBLIX (haKTopoB
E.A. CemunonoBa’, O.A. LanknHa?

"XapbKosckull HayuoHarbHbIl yHugepcumem um. B.H. KapasuHa
2 iHecmumym npobriem kpuobuonoauu u kpuomeduyuHsl HAH YkpauHbi, 2. Xapbkos

Glucose Affects the Resistance of Mammalian Erythrocytes to the Effect of Stress Factors
E.A. Semionova’, O.A. Shapkina?
'V.N. Karazin Kharkov National University
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

['moko3a sIBIsIeTCST OHUM 3 BaYKHBIX KOMITOHEHTOB CPEJl
JUI TUITIOTEPMHUYECKOTO XPaHEHUS U HU3KOTEMIIepaTypHOTO
KOHCEPBUPOBAHUS SPUTPOLUTOB. [ TTFOKO3HBIM KOMIIOHEHT
MPHU3BaH 00CCIICYUTH YHEPTeTHIECKYIO CTAOMITBHOCTE KITe-
TOK B pe3yusbrare oopasoBanust AT®. [Ipeacrasnsamno unre-
PEC M3YYUTh BIMSHUE TITFOKO3bI HA 9yBCTBUTEIEHOCTE DPUT-
POLIMTOB MJIEKOMUTAIOMNX (YEJIOBEK, KPBICA, KPOJIHK) K
THUIIEPTOHINYECKOMY, XOJIOI0OBOMY M MEXaHIUECKOMY IIIOKY
(FI, X, MIII cooTBeTcTBEHHO). ['MIepTOHNYECKHiA U
XOJIOIOBOM IIOK MCITIOB30BANIN B KaUECTBE MOAENH (haKTOPOB
KPHOIIOBPEKACHUS KIeTOK, a MILl — mnst omeHKH Bs3KO-
3TaCTHYHBIX CBOMCTB MEMOPaH SPUTPOIIUTOB.

O0paboTKy SPUTPOLUTOB MIICKOIUTAOIINX TITIOKO30H
(0,6; 5%) ocymiectnisutn ipu Temmeparype 37°C B TeueHue
2 4. 3arem kietku noasepranu aevicteuto 11 (4,0 mons/
NacCl, 0°C), XIII (oxmaxnernue ot 37 mo 0°C B cpene,
coxeprkaeit 1,2 mons/n NaCl) nimu MU [[nakosa H.M. n
coasr., 2010]. YpoBeHb reMomnu3a 3pUTpOLUTOB OIPEAEIISIN
CHEKTPO(YOTOMETPHUUECKUM METOJIOM IPH IUIMHE BOJHBI
543 HM, BBIXOJl MOHOB KaJIUsI U3 KJIIETOK — HIOHOMETPUUECKUM
METOJIOM.

[Toxa3zaHo, 4TO cpey IPUTPOLIUTOB UCCIICAYEMBIX MJIe-
KOTUTAIONINX K 00paboTKe ITI0K0301 Hanboliee IyBCTBU-
TEITBHBI KJIETKH YeI0BEKA, JJIsI KOTOPBIX XapaKTepHO HAINIHe
MTOBPEXKICHUS B PE3yJIBTaTe HHKYOAIIUH C TITFOKO301 B KOH-
nentpanuu 5%. CoderanHoe aeiicTBue riroko3sl u [T
IPOSIBIISIETCS B YBEITHMUCHHH I'€MOJIN3a YPUTPOIIUTOB YeIo-
BEKa B OTIIMYHE OT KJICTOK KPBICHI ¥ Kpostnka. Moauukarmst
SPUTPOIUTOB IITIOKO30H B KOHIIEHTpanuu 0,6% He BIUsSeT Ha
YPOBEHB THIIEPTOHNYECKOTO TEMOITH3a KJICTOK UCCIICTYEMBIX
MIIEKOTIMTAIONINX. BBISBIEHO, YTO YPOBEHb FeMOIUTHYEC-
KOTO TIOBPEXKICHHS SPUTPOLUTOB KPOIUKA IIPH COYCTAHHOM
nevictBuu Tmoko3sI (5%) u X1 He n3MeHseTcs, B TO BpeMst
KaK KJICTOK YeJIOBEeKa M KPBICHI — TOBBIIIAETCS. YCTaHOBICHO,
YTO KOHTPOJBHBIC U MOTU(DHUITUPOBAHHEIEC TITIOK030H (5%)
SPUTPOLUTHI Kposika 6osee yeroituussl k M1 (ipu uctons-
30BaHUU ITOKA3aTEIICH TeMOJTN3a U BEIXO/Ia KAIUS U3 KIICTOK)
B OTJIMYHE OT 3PUTPOLIUTOB UYETOBEKA U KPBICHI.

Taxum 06pazoM, 00paboTKa SPUTPOIUTOB KPOJIUKA TITFOKO-
3011 He OKa3bIBACT BIMSHIS Ha X YyBCTBUTEIHFHOCTB K JICHCT-
Buro ', XIII u MII, B TO BpeMsl Kak 4yBCTBUTEIbHOCTh
SPUTPOIIMTOB YEIOBEKA M KPBICHI K 3THM CTPECCOBBIM (paKTo-
paM BapbUpYyeT B pa3HOM cTeneHu. BoisgBieHHas BbICOKas
CTOHKOCTB 3PUTPOLUTOB KPOJIHKA, TIO-BUANMOMY, CBSI3aHA
C HA3KOH CITOCOOHOCTHIO 3THX KIICTOK HAKAIUTHBATH TITFOKO3Y
[Albert S.G., 1984; Montel-Hagen A. u coagr., 2008]. Kpome
TOTO, PUTPOLIUTAPHAST MEMOpaHa KPOJINKA JTUIICHA TITHKO-
¢dopuna A [Ligi F. u coarr., 1998], uto cHH)KAET CTEIICHD €€
KOHTaKTa ¢ BHYyTPHUKIICTOYHBIMI MOJICKYJTaMHU TeMOTIIO0OHA
[Rauenbuehler P.B. u coasr., 1982] u ymeHbIIaeT BeposiT-
HOCTh 00pa30BaHMs TPAHCMEMOPAHHBIX 1e(EKTOB B yCIIO-
BHSIX JICHCTBHS CTPECCOBBIX (PAKTOPOB.
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Glucose is one of the important components of media
for hypothermic storage and low temperature preservation
of erythrocytes, providing an energetic stability of cells as
a result of ATP formation. Of interest was to study the
glucose effect on sensitivity of mammalian erythrocytes
(human, rat, rabbit) to hypertonic, cold and mechanical
shocks (HS, CS and MS, respectively). The HS and CS were
used as the model of cryodamage factors of cells; and MS
for assessing the viscous-elastic properties of erythrocyte
membranes.

Mammalian erythrocytes were treated with glucose (0.6,
5%) at 37°C for 2 hrs. Then the cells were subjected to the
effect of HS (4.0 mol/1 NaCl, 0°C), CS (cooling from 37 to 0°C
in the medium, containing 1.2 mol/l NaCl) or MS [Shpako-
va N.M. et al., 2010]. The level of erythrocyte hemolysis
and potassium ions release out of cells were determined
spectrophotometrically at 543 nm and by ionometric method,
respectively.

It was demonstrated that among erythrocytes of studied
mammals the most sensitive to glucose treatment were
human cells, where the injury was observed already after
incubating with 5% glucose. Combined effect of glucose
and HS was manifested in an increased hemolysis of human
erythrocytes in contrast to rat and rabbit cells. Erythrocyte
modification with 0.6% glucose did not affect the level of
hypertonic hemolysis of cells of the studied mammals. The
level of hemolytic damage of rabbit erythrocytes under a
combined effect of glucose (5%) and CS was revealed to re-
main unchanged, meanwhile for human and rat cells it was
increased. It was established that the control and glucose
(5%) modified rabbit erythrocytes were more resistant to
MS (in terms of the indices of hemolysis and potassium
release out of cells) in contrast to human and rat erythro-
cytes.

Thus, the glucose treatment of rabbit erythrocytes
caused no effect on their sensitivity to the effects of HS, CS
and MS, meanwhile the human and rat erythrocytes sensiti-
vity changed in different extent. Possibly, a high resistance
of rabbit erythrocytes was associated to a low capability of
these cells to accumulate glucose [Albert S.G., 1984; Montel-
Hagen A. et al., 2008]. In addition, the rabbit erythrocyte
membrane is deprived of glycophorin A [Ligi F. et al., 1998],
that decreases the extent of its contact with intracellular
molecules of hemoglobin [Rauenbuchler P.B. ef al., 1982]
and reduces the probability of transmembrane defect
formation under stress factors.
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BnuaHne KpMoKoHCepBMPOBaAHMUA Ha 3KCNPECCCUID NeHOB NITIOPUNOTEHTHOCTU
B KJNeTKax ageHOKapLuuHOMbI Dprinxa pa3HbiX CPOKOB pa3BUTUS
0.B. Yenombutbko, H.A. Bongaposuy, M.B. Octankos, A.1O. Aumutpos, A.H. MNonbues
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Cryopreservation on Pluripotency Gene Expression
in Ehrlich Carcinoma Cells of Different Terms of Development
0O.V. Chelombitko, N.A. Bondarovich, M.V. Ostankov, A.Yu. Dimitrov, A.N. Goltsev

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

Yerex mpuMeHEeHHS MeTO1a KpUOAECTPYKIINH COTUTHBIX
OITyX0JIe! B KIIMHUKE 0a3upyeTcsi Ha TOHUMaHUH XapakTepa
BJIMSIHUSI KPUOBO3ACUCTBHS HA CTPYKTYPHbIE U (DYHKIIHO-
HaJIbHBIE CBOICTBA CTBOJIOBBIX paKkoBhIX Ki1eToK (CPK) kak
MHJIyKTOPOB 3JI0Ka4e€CTBEHHOTO Tporiecca. CyIiecTBEHHbIM
MOMEHTOM IPH 3TOM SIBJISIETCS N3y4YEHHNE KPHOUYBCTBUTEIIb-
Hoct CPK B omyXonsix pa3HBIX CPOKOB Pa3BUTHSA. YIOOHAs
MOJIEIIb AJISl TIPOBEICHUS IOZOOHBIX HCCIEI0BAaHUN — 3TO
acuuTHas popma ageHokapurHOMBI Dpinxa (AKD).

[ens pabOTHI — OLICHUTH BIUSHIE KPUOKOHCEPBUPOBA-
HUS Ha 9KCIIPECCHUI0 TeHOB nanog, oct4, sox2 B pa3lInIHbIX
cyoromymsisix kneTok AKD pa3HBIX CPOKOB pa3BUTHS U UX
CHOCOOHOCTB K OITyX0JIe00pa30BaHHIO.

DKcHepUMEeHTbI IIPOBOJIMIIN Ha Mbllax inHuu Balb/c, B
neputoHeaabHOi mostocty (I111) KOTOPBIX KyIETHBHPOBAIH
AKD. Acuut nomyyanu Ha 7- 1 14-e CyTKH KyJTETUBHPOBAHHSA
AKD. MeronoM MarauTHO#H cenaparmu (coprep «BD IMag-
nety, CILIA) obmas momyssiws kiretok AKD Opiia pa3nencHa
Ha CD44"- u CD44 -¢ppakiun, KOTOpble KpHOKOHCEPBUPO-
BAJIM B CLIUTHYECKOH >KMKOCTH I10 IBYX3TaITHOH IIPOTpaM-
Mme: 1 rpag/mur 10 —80°C, 300—400 rpan/mua ot —80 1m0
—196°C. CnocoGHOCTb KpHOKOHCEpBUpOBaHHBIX CD44*-
CD44 -k11eToK pa3HbIX CPOKOB Pa3BUTHSI K OITyX0JI€00pa3o-
BaHUIO OLICHUBAJIM Yepe3 7 CyTOK KyiapTuBupoBaHus B 1111
(3%10° xir/mbImb). MaTeHCHBHOCTH pasBuThst AKD B ka0t
IpyIIIe ONPEACIISIIN [0 00bEeMY aCIUTHYECKOM )KUIIKOCTH B
IIIT u koHneHTpanuu KeTok. Comeprkanue CyOnomyasnui
AKD ¢ mapkepamu CD44°CD24~ u CD44" orenmnBanyu Ha
muroduryopumerpe «FACS Calibur («BDy, CILIA); ypoBeHb
JKCIPECCUU TEHOB nanog, oct4, sox2 —merogom OT-IIIIP.

YeranosieHo, uto CD44*-dpaxuust obnanana 60ap01muM
OITyXOJIb-MHIYIUPYIOIIUM MTOTEHIIHAIOM, YeM (Qpakus
CD44-, ne3aBucumo ot craauu pazsutus AKD. B kynerype
AKD, HHUIIMNPOBaHHOW KPHOKOHCEPBHPOBAHHOHN (hpak-
uueit CD44°-keTok, BelzieieHHbIX 13 AKD-7, Habmonanuch
CTUMYJISILIUS SKCIIPECCHH T€HOB 1anog U sox2 1 THTrHOMpoBa-
HHE 0Ct4, YTO MPOSIBUIOCH B YCHIICHUH NpoJudepainy Hau-
6osee norentHoi (CD44"-knetkn) 1 audhepeHIpOBaHHO#
(CD44 CD24*-knetkn) cyOnomyssiud. B Kkynerype, UHUIMH-
pOBaHHON KPHOKOHCEPBUPOBaHHOH dpakiueit CD44*-xme-
TOK, BbIJIeeHHEBIX 3 AKD-14, HaOI00a10Ch MOBEIIICHUE
9KCIIPECCHH BCEX UCCIIEyeMBIX T'€HOB, YTO COIPOBOKIATIOCH
yCHIICHUEM NposTUdepariii HanboJiee MOTEHTHBIX CyOnoIy-
it AKD (CD44" u CD44'CD24").

Takum 00pa3oM, B 3aBUCHMOCTH OT CPOKa Pa3BHTHUS
OITyXOJI KPHOKOHCEPBHPOBAHUE MOXET OKA3bIBAaTh CTUMY-
TUpYOIMUA 3G GEKT Ha IKCTIPECCHIO TEHOB TUTFOPUIIOTEHT-
HOCTH, YTO HEOOXOJUMO YYHUTHIBATH ITPU IIPOBEJICHUH KPHO-
UppaIuKaIni.
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The successful application of cryodestruction for solid
tumours in the clinic is based on understanding the nature
of cryoexposure impact on structural and functional pro-
perties of cancer stem cells (CSCs) as a malignancy initiators.
The essential point here is the study of CSCs cryosensitivity
in tumours of different terms of development. A convenient
model for implementing these studies is ascitic Ehrlich
carcinoma (EC).

The research aim was to assess the cryopreservation
effect on nanog, oct4, sox2 gene expression in different
subpopulations of EC cells of different terms of development
and their capability to tumor formation.

Experiments were performed in Balb/c mice, in peritoneal
cavity (PC) of which the EC was cultured. The ascite was
obtained to day 7 and 14 of EC culturing. Using magnetic
separation (BD IMagnet sorter, USA) the total population
of EC cells was separated into CD44* and CD44- fractions,
cryopreserved in ascitic fluid by two-step program: 1 deg/min
down to —80°C, 300—400°C/min from —80 down to —196°C.
The capability of cryopreserved CD44* and CD44 cells of
different terms of development to tumour formation was
assessed after 7 days of culture in PC (3%10° cells/mouse).
The intensity of EC development in each group was deter-
mined by the volume of ascitic fluid in PC and cell
concentration. The content of EC subpopulations with
CD447CD24" and CD44" markers was assessed with cyto-
fluorimeter FACS Calibur (BD, USA); the level of nanog,
oct4, sox2 gene expression was done by RT-PCR.

It was found that CD44" fraction had a greater tumour-
inducing potential than CD44" fraction, regardless of the
stage of EC development. In EC culture, initiated by cryo-
preserved fraction of CD44" cells, isolated from EC-7, we
observed the stimulation of nanog and sox2 gene expression
and oct4 inhibition, that was manifested in an increased
proliferation of the most potent (CD44" cells) and differen-
tiated (CD44 CD24" cells) subpopulations. In the culture,
initiated by cryopreserved fraction of CD44" cells, isolated
from EC-14, we noted an increased expression of all the
studied genes, that was accompanied by strengthened proli-
feration of the most potent EC subpopulations (CD44" and
CD44°CD24).

Thus, depending on the term of tumour development
the cryopreservation may cause a stimulating effect on the
pluripotency gene expression, that should be taken into
account during cryoirradication.

185



BnusiHne KpnMonpoTeKTopoB rpynrnbl OKCUITUNMPOBAHHbLIX NMPOU3BOAHbLIX
rnvuepuHa Ha CTPYKTYpy u ¢hpa3oBble nepexoabl MOAENbHbIX NIMNUAHLIX MeMOpaH
A.O. KpacHukosa', H.A. KacsaH', O.B. BaweHko', J1.H. Jlnceuxmn',

A.M. Komnanveu?, A.B. 3unyenko?, [1.B. Conosbes?, J1.A. BynaBun*

TMIHcmumym cuuHmMuIsSUUOHHbIX Mamepuanos HAH YkpauHsl, 2. Xapbkoe
2 iHecmumym npobriem Kpuobuonoauu u kpuomeduyuHsl HAH YkpauHsbi, 2. Xapbkos
306beduHeHHbIl uHecmumym si10epHbix uccriedosarud, e. [JybHa, Poccusi
‘Kuesckull HayuoHarnbHbIl yHUsepcumem um. Tapaca LLlegyeHko, e. Kues

Effect of Oxyethylated Glycerol Cryoprotectants
on Model Lipid Membranes Structure and Phase Transitions
A.O. Krasnikova', N.A. Kasian', O.V. Vashchenko!, L.N. Lisetski,
A.M. Kompaniets?, A.V. Zinchenko?, D.V. Soloviov?, L.A. Bulavin*

TInstitute for Scintillation Materials, National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
3Joint Institute of Nuclear Research, Dubna, Russia
“Taras Shevchenko National University of Kyiv, Ukraine

YcTaHOBICHHE B3aWMOJECHCTBUS KPUOIPOTEKTOPOB C
KJIETOUYHBIMH MEMOpaHaMH SIBISIETCS BaXKHBIM 3TaroM
ITOJITOTOBKH K XPaHEHHUIO OMOIOTHYECKUX 00beKToB. st
BBISICHCHHSI HEKOTOPBIX acIIEKTOB 3TOTO B3aWMOACHCTBHUS
UCTIOJNB3YIOT MOJeNbHBIE (POCHOTUIHIHBIE MEMOPAHBL.

Lenp qanHO# pabOTHI — YCTAHOBIEHUE BIUSHUS KPUO-
IIPOTEKTOPOB I'PYIIIBI OKCHATHIINPOBAHHBIX ITPOU3BOJHBIX
IIMLEepUHa (OSFH) CO CTEIEHSIMH NOJIUMepU3atuu n =15, 25
1 30 Ha (a30BbIC COCTOSHUS U TIEPEXObI, CTPYKTYPHBIE
napaMeTpbl MOJICIbHBIX JIMITHIHBIX MEMOpaH.

MozenbHbIe TUHAIHbIE MEMOPaHbI HA OCHOBE JIUIIANb-
mvuromwidochaTuam-xonwHa (I1DX) ObUH TPATOTOBICHE
Ha cy6dazax Bona/O0I" u Boja/MIMLEPUH € BapbUpPOBa-
HHUEM KOHIIeHTpaiuu kpuomnporekropa ot 0 1o 100 mac.%.
®a3oBble EPEXO]bl B CUCTEMAX I[HdJX/Boz[a/OSFn "
JATIDX/Boma/TUIepiH HCCIIEI0BAIH METOIOM TU(depeH-
LAAIBHOW CKaHUPYIOLIEH KaJOPUMETPUU C IIOMOLIBIO
mukpoxkanopumetpa «DSC 1» («Mettlery, [IBeiinapus) u
METOJOM MaJIOyIJIOBOTO PEHTTC€HOBCKOTO pacCesHUs
(MVYPP) ¢ nomompio cnekrpomerpa «SmAxs-3000»
(«Rigakuy, SInonus). Meromom MY PP onpenensiin nepron
MOBTOPAEMOCTH D 6ucnoes JIIPX B renesoit (L D>
CKJIauaTon (P ) MOKMIKOKpHCTAIIIHYeCKol (L ) pazax.

Iloka3zano, 4To 3aMeHa BOIEI Ha 03F NIPUBOJNT K
CYILIIECTBEHHOMY yYBEINYEHHUIO TeMIepaTyp npeanepexozla
(L -P ) U IUIABJICHUS (P - L,) MonenbHON MeMOpaHBbL.
Hpn TOM BIHSHHE KpI/IOHpOTGKTOpa BO3pAacTaeT B psay
03I’ _,>O00rI' _,. > 00T _,, 9T0 MOKET OBITH CBA3aHO C
YMEHBIICHHEM YIEIbHOTO KOJIMYECTBA IPYII, YIaCTBYIO-
urux B conbBaTtanuu JI1OX. [Tuk nnaBiaeHus coxpaHseTcs
BIw1oTh 10 100 macce.% OBI'n, uTo BMecTe ¢ maHHEIMI MY PP
CBHIETENIBCTBYET O COXPAaHCHNH MYJIETHONCIIONHOW OpraHu-
3alMU MOJICIIBHBIX MEMOPaH.

OOHapyXeHO BO3pacTaHWE DHTAJIBIHUHU TJIaBICHUS
MeMOpaHEI B IPUCYTCTBUM viepuHa B OOI" __, uTo MoxeT
CBHIETEIHCTBOBATH O IIEPEX0/Ie MEMOPaHBI B HHTEPIUTHTH-
poBanHy10 a3y rens (L ) [lokasano ysenmmuenue DB L -(hase
U yMmeHsbIneHue D B L -daze ms cucremsl JAIIDX/Boga/
TIMLEPUH C TOBBILIEHHEM KOHIICHTPAINH DINIEPHHA, YTO
noATBepkaaeT obpasosanue L, -dazpl. IIpu 3TOM BO Beex
(azax cucTembl JIHGDX/Boua/OL%F _s D cumkaetcs ¢ ysenu-
YeHHEM KOHIIEHTPALUU KPUOTIPOTEKTOpa. DTO, BEPOSITHO,
00YCIIOBIICHO YyMEHBIICHUEM TOJIIIMHBI BOJHOW POCIIONKH,
a He JIMIIIHOTO OHCII0s, Kak npH (pasoBom nepexone Ly — L.
BbIsiBIICHBI pa3iUuHbIe TEMIIEPATYPHBIC 3aBUCUMOCTH D’s

L -dase B npucyrcreun mmuepuna u OO .
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Studying of cryoprotectant interactions with cell
membranes is an important step in preparing to a storage of
biological specimens. To elucidate some aspects of these
interactions, the model phospholipid membranes are used.

The aim of this work was the establishing of the effects
of oxyethylated glycerol cryoprotectants (OEG ) with
polymerization degree n = 5, 25 and 30 on phase states,
phase transitions and structural parameters of model lipid
membranes.

Model lipid membranes based on dipalmitoyl phosphati-
dyl choline (DPPC) were obtained on water/OEG_and water/
glycerol subphases with cryoprotectant concentration
varied within 0 to 100 % w/w. Phase transitions in DPPC/
water/OEG_and DPPC/water/glycerol systems were studied
by differential scanning calorimetry (DSC) by means of
Mettler DSC 1 calorimeter (Switzerland) and small-angle X-
ray scattering (SAXS) by means of SmAxs-3000 spectrometer
(Rigaku, Japan). Lamellar repeat distances, D, in gel (L s
ripple (P;) and liquid crystal (L) phases were determlned
by SAXS.

It was demonstrated that water substitution by OEG_
led to a substantial increase of the pre-transition (L, — P )
and melting (P, — L,) temperatures. This effect increases fn
the row OEG__. > OEG__,. > OEG__,, which can be attri-
buted to lowering of the relative number of groups that
contribute to the DPPC solvation. Melting peak persists up
to 100% w/w OEG , which together with SAXS data shows
that the membrane multilamellar structure is preserved under
these conditions.

Increase of melting enthalpy was detected in the presen-
ce of glycerol and OEG_,, which indicated the interdigi-
tated (L ) gel phase format1on For DPPC/water/glycerol
system, Pthe D values increased together with glycerol
concentration in L, phase and decreased in L, phase. This
evidenced for L, phase formation in this system. However,
in DPPC/waterfOEG 5 system, D decreased together with
OEG . concentration in all phases. This could be ascribed
to depl5 tion of the water interlayer thickness rather than
decreasing of the lipid bilayer thickness, which was
characteristic forL — Ly phase transition (1nterd1g1tat10n)
Different temperature behavior of the D values in L, phases
for glycerol and OEG,_, were observed and discussed.
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BnusaHue aHtTucentuka-ctrumynatopa AC[l-2 Ha yCTOMYMBOCTb
MeMObpaH 3pUTPOLIMTOB ObiKa K KPMOBO3AENCTBUAM
W.IN. Topsayaga
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Antiseptic-Stimulator ASD-2 on Resistance
of Bovine Erythrocyte Membranes to Cryoexposures

I.P. Goryachaya
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3BecTHO, YTO KUBBIE CUCTEMBI B COCTOSTHIH aJalITHB-
HOTO OTBETa Ha CTPECC CIIOCOOHBI MPHOOPETATh YCTOWIH-
BOCTB K IPYTHUM BHJIaM CTpecca, HHOTA 0oJiee CHIIBHBIM U
JUTUTENIBHBIM, 9YeM MTEPBUYHBII.

[enpto maHHON pabOTHI IBUIIOCH N3YYEHHE aTaTHBHOTO
OTBETa KJIETOK Ha CTPECC HE X0JIOJJOBOH IPUPOIbI, BHI3BaH-
HBIM Tepes 3aMOpaXMBaHWEM, Ha MX YCTONYHMBOCTH K
MOCIIEYIONIEMY 3aMOPaKMBAHUIO-OTOTPEBY.

WccnenoBanu BIMSHME aHTHUCENTHKA-CTUMYISTOpA
Hoporosa (ACI-2, «Apean Menukamn», Poccust) Ha co-
XpaHHOCTh MEMOpaH PUTPOLUTOB ObIKa B MPHUCYTCTBUU
KpHoIpoTekTopa numetuicyabporcuaa (JIMCO). Mcrons-
3oBaHHBINH AC/I-2 mpencTaBnseT cob60it BOAHBIN pacTBOp
IPOTYKTOB TEPMHUYECKOTO PA3TIOKEHHUS TKAaHEH )KUBOTHBIX,
KOHIIEHTPAIUs PACTBOPEHHBIX BEIECTB B KOTOPOM OKOJIO
9%. 3aMOpaKUBaIH IPUTPOLUTEI ObIKA B KPHO3AIMUTHBIX
pactBopax, conepxkammx 7,5 u 12,5 06.% IMCOu 5, 10, 15
n 20 00.% AC/-2. YcraHOBIIEHO, YTO YPOBEHb T€MOJIN3a
SpPUTPOLUTOB ObIKA TOCIE 3aMOPaKMBaHUSA B cpepax,
conepxkamux 7,5 u 12,5 06.% JIMCO, cocraBnser (23,6 +
1,2) n (9,6 =+ 0,4)% cootBercTBeHHO. [IpH 3amopaxuBaHNN B
cpenax, cogepxamux 7,5% AMCO + 15% ACO-2 u 12,5%
JIMCO + 15% ACJI-2, 3nauenune remonusa coctaBuio (2,6 +
0,1)u (1,8+0,1)% cooTBeTCTBEHHO.

[Ipu ucnionp3oBaHHBIX KOHIEHTpanusx AC/I-2 He nposis-
JISIET KPHO3AIUTHOTO ACHCTBHSA 110 CPABHEHHIO C TPAIHUIIFIOH-
HBIMH KPHOIIPOTEKTOPAMHU B CHIIy HU3KUX KOHIICHTpaIUH
pacTBOPEHHBIX BellecTB. MccnenoBaHne HU3KOTEMIIEpaTyp-
HBIX (ha30BBIX TepexozioB B pacTBopax AC/I-2 nokasaio, 4to
ocmotrdecknii 3¢ pext AC/I-2 mpu yka3aHHBIX KOHIIEHTpa-
LIHSAX COTMOCTaBHUM C JeHCTBHEM (PH3MOJIOTHYECKOTO
pactBopa. YcranosineHa U-o0pa3Hast 3aBUCHMOCTb BIHSTHHS
xoHueHTpamu AC/I-2 Ha reMonu3, KOTopast XapaKTepHa ATt
ropmesuca IpH ACHCTBHH 1a00T0 pa3ipaskUTelIst Ha XKUBYIO
CHUCTEMY.

Takum o6pazom, B ganHoi cutyarun ACII-2 neiictByet
Ha 3PUTPOLUTHI KaK CJIaObIi cTpecc-(PaKTop, MOBHIIAOIINIA
UX YCTOWYHBOCTH K CTPECCY, BBI3BAHHOMY 3aMOpaXKHBa-
HUEM-OTOTPEBOM.
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It is known that living systems being in adaptive re-
sponse to stress are capable of resisting other stress types,
sometimes stronger and longer than an initial one.

This research aim was to study an adaptive response of
cells to stress of non-cold nature, caused before freezing,
on their resistance to following freeze-thawing.

We studied the effect of antiseptic-stimulator of Dorogov
(ASD-2, Areal Medical, Russia) on the integrity of bovine
erythrocyte membranes in the presence of dimethyl sulfoxide
(DMSO). The used ASD-2 is an aqueous solution of thermal
decay products of animal tissues, where the concentration
of dissolved substances is about 9%. Bovine erythrocytes
were frozen in cryoprotective solutions, containing 7.5 and
12.5% v/v DMSO and 5, 10, 15 and 20% v/v ASD-2. The
level of bovine erythrocytes hemolysis after freezing in the
media, containing 7.5 and 12.5% v/v DMSO was established
to make (23.6 + 1.2) and (9.6 + 0.4)%, respectively. When
freezing in the media containing 7.5% DMSO + 15% ASD-2
and 12.5% DMSO + 15% ASD-2 the hemolysis value was
(2.6%0.1) and (1.8 £0.1)%, respectively.

Under the used concentrations the ASD-2 manifested
no cryoprotective effect as compared to the traditional
cryoprotectants due to low concentrations of dissolved
substances. The study of low-temperature phase transitions
in ASD-2 solutions showed an osmotic effect of ASD-2
under the mentioned concentrations as similar to the one of
physiological saline. The U-shaped dependency of the
effect of ASD-2 concentration on hemolysis was establi-
shed. This dependency is typical for hormesis under the
effect of a slight stimulus to living system.

Thus, in these conditions the ASD-2 affected erythro-
cytes as a slight stress factor that increased their resistance
to stress, caused by freeze-thawing.
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BnusHue HU3KkoMonekynsapHou pakumm KOpAOBON KPOBU YernoBeKa
(no 5 kla) Ha MmophohbyHKLMOHaNbHbIE XapaKTePUCTUKKN
3pPUTPOLMTOB MOCIIE TMNOTEPMMNYECKOro XpaHeHuUs
E.E. >Kapkosa, A.K. l'ynesckui
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Influence of Human Cord Blood Low-Molecular Fraction
(below 5 kDa) on Morphological and Functional Characteristics
of Erythrocytes after Hypothermic Storage
Ye.Ye. Zharkova, A.K. Gulevsky

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

MakcumaibHbIil CPOK XpaHEHUsT KOHCEPBUPOBAHHOM
JIOHOPCKOU KPOBH — 35 CYTOK, OHAKO YK€ Ha 3—4-€ CyTKU
3HAYMTEIILHO CHI)KAETCsl OCHOBHAS (DYHKIIHS SpUTPOLIUTOB —
Kuciaopoa-tpancnoptHasa. [Ipu stom cHuxkaercs pH,
YBEJIMUYMBAETCA COAEpkKaHHEe CBOOOIHOTO TeMOIOONHA,
H3MEHsIEeTCsl cofep)kaHue Kanus u Harpus. Kpome toro,
JVICKOLIMTHI M3MEHSIOT CBOIO (hOpMY, TpaHC(HOPMHUPYSICH B
SXUHOIUTEHI, a B IOCTIEICTBHH — B C(HEPOIIUTHI, YTO CBA3AHO
C UCTIOJIB30BaHUEM KieTkaMu MoJiekyl1 AT®. Beuy atoro
IIPUMEHEHHNE TaKOH IEHHOH TpaHC(y3HOHHON Cpe/Ibl B KIIU-
HUYECKOH ITPAKTHKE 3aTPYTHEHO.

Lenbto paboThl SBISIETCS ONpE/EeHHe CIIOCOOHOCTH
HHU3KOMOJIIEKYJISIPHOM (hpaKkIiK KOPAOBOI KPOBH YeJIOBEKa
(mo 5 x/1a) BuATH Ha MOPPOGYHKITHOHATEHOE COCTOSTHHE
SPUTPOIUTOB.

KoHcepBupoBaHHYIO JOHOPCKYIO KPOBB YeTIOBEKa HHKY-
OUpOBaIK B TEUECHHE Yaca C HU3KOMOJIEKYIISIPHOH (pakiinent
xopzoBoi kposu yenoBeka (HM®D KKY) npu 37°C (koneunast
KkoHIeHTpanus 0,6 MI/MiT) MM C IpenapaToM CpaBHEHHS
«AxroBerum»® («Nicomed», ABcTprs) (KOHEUHAs KOHIICHT-
parwms 0,6 mr/mut). KomruecTBa HOPMOIIMTOB, 5XMHOIIUTOB U
cdeporuuroB Ha 1, 7, 14 n 21-e CyTKH THIIOTEPMUYECKOTO
XpaHEHUS ONPEeIISIIA METOJIOM CBETOBOH MUKPOCKOITHH,
pH 1 mokasarenu KUCIOPOA-TPaHCIOPTHON (QyHKIHH (Ha-
IPSHKEHHOCTh KUCIOPOoaa, HanpsokeHHocTs CO, u catypa-
LIHsT) — C IOMOIIBIO KaTPHPKHOTO aHAIN3ATOpa ra30B KpOBU
«IL GEM Premier» (I'epmanus).

[omy4eHHbIe TaHHBIE CBUCTEIECTBOBAJIH O PEIapaTHB-
HBIX criocoOHOCTsIX HM® KKY n «AkToBernHay Ha MOpdo-
JIOTHYECKHE U OMOXMMUYECKHE TTOKa3aTeIH SPUTPOLUTOB
KOHCEpBUPOBAHHON JIOHOPCKOH KpoBU. HU3KOMOIEKYIIsIp-
Hast (ppaKIUs KOPIOBOM KPOBH YeIIOBEKa OKa3aiach 3dek-
THBHEE, YeM Ipernapar CpaBHEHHMS, a UMEHHO: YHUCIO
HOPMOITUTOB BOCCTaHOBMIIOCH HA 50% IO CpaBHEHHMIO C
KOHTPOJIEM, a YHCJIO0 HEeTIePEXOIHbIX (JOPM YMEHBIIUIIOCH B
2 paza. Kpowme toro, ycranosneno, uto HM® KKY cniocobna
BOCCTAHABJIMBATh MOKA3aTEIH, XapaKTePU3YIOIIHE KHCIIO-
POA-TPAaHCIIOPTHYIO (PyHKIMIO: CPOACTBO T€MOINIOOMHA K
KHCIIopoty noBsiIaeTcs Ha 20%; HapsHXKEHHOCTh KHUCIIO-
pona ysenuuuBactcs Ha 25%; nanpsokenHocts CO, cHu-
xkaetcs Ha 10%, a pH, kotopoe Ha 21-e CyTKH THIIOTEPMHU-
YEeCKOI'0 XpaHEHHs COCTABIISIET 6,66, BOCCTAHABIMBAETCSI JI0
6,88, T. €. 10 3HAUEHUs, COOTBETCTBYIOLIETO 7-M CyTKam
THIIOTEPMHYECKOTO XPAHEHHS.

Takum o6pazom, HM® KKY o6nanaet cnocoGHOCTHIO
BOCCTaHaBIMBATh MOP(OyHKIIMOHATEHBIE CBOHCTBA 3PHT-
portutos, a ucnons3oanre HM® KKY B kagecTBe peabuim-
TUPYIOLIEH Cpebl Ha IPAKTHUKE SBIISIETCS LIEIeCO00pa3HBIM.
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It is known that the storage time of preserved donor
blood is not longer than 35 days, however, as early as after
3—4 days the main function of erythrocytes, oxygen trans-
port, is significantly reduced. A number of relevant changes
occurs: pH lowers, free hemoglobin content increases,
potassium and sodium contents change. In addition,
discocytes change their shape, turning into echinocytes,
which is associated with ATP utilization by cells. Due to
this, use of such valuable transfusion material is complicated
in clinical practice.

The study aim was to determine a potential of human
cord blood low-molecular fraction (below 5 kDa) (HCB LMF)
to influence morphofunctional status of erythrocytes.

Banked human donor blood was incubated with either
HCB LMF for 1 h (37°C) (0.6 mg/ml final concentration) or
with the reference drug Actovegin® (Nicomed, Austria)
(0.6 mg/ml final concentration). To determine normocyte,
echinocyte and spherocyte counts at days 1, 7, 14, 21 of
hypothermic storage, we used light microscopy. The pH
and oxygen transportation function (oxygen tension, NTZ
tension and saturation) were assessed by the IL GEM Pre-
mier 3000 blood gas analyzer (Germany).

The obtained data suggested rehabilitating capacity of
HCB LMF and Actovegin® in terms of morphological and
biochemical parameters of banked human donor blood
erythrocytes. Moreover, HCB LMF was more effective than
the reference drug: normocyte count recovered by 50% in
comparison with control, and spherocyte count decreased
by 2 times. In addition, the results indicated the HCB LMF
potential to restore the parameters characterizing oxygen
transport function: hemoglobin affinity to oxygen increased
by 20%, oxygen tension increased by 25%, CO, tension
decreased by 10%, and pH, which was 6.66 at day 21 of
hypothermic storage, enhanced to the level of the 7" day of
storage — 6.88.

Thus, the above facts allow us to draw a conclusion
about restoring ability of HCB LMF on erythrocytes
morphology and function. Use of HCB LMF as rehabilitating
medium is feasible.
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OnTuMM3auma pexmma HacbIWEeHUA-0TMbIBaHMA OBapuaribHoOMn
TKaHM pacTBOpaMu NMPOHUKAKLNX KPUOMNPOTEKTOPOB
WN.A. TpyTtaeBa, B.B. Kupowka, F0.0. Boxkosa, T.I. BoHgapeHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Optimization of Ovarian Tissue Saturation with
and Washing of Penetrating Cryoprotectants Solutions
I.A. Trutaeva, V.V.Kiroshka, Yu.0.Bozhkova, T.P. Bondarenko

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

B nHacrosmee BpeMs OnHOM U3 3a1a4 IS TOBBIIICHUS
3¢ GEKTUBHOCTH NPOTOKOJIA KPUOKOHCEPBUPOBAHHS OBa-
pUAIBHOW TKaHU SBISCTCS CHIDKCHHE OCMOTHYECKOTO
TIOBPEXKICHHSI Pa3JIMUHBIX TUITOB KJIETOK B CTPYKTYpE TKaHU
TIPY HACHIIIICHHH-OTMBIBAHHHU THIIEPOCMOIISIPHBIMHU PACTBO-
pamu npoHHUKaromux kpuonporekropos (KIT).

Ienb paboTHI — HCCITE0BAHUE COXPAHHOCTH MOP(HOIIO-
THYCCKOU CTPYKTYPHl OBapHANbHON TKaHH M XapaKTepa
00BbEMHBIX U3MEHEHHU 1 OOLUTOB IIPH MHOTO3TAITHOM HAChI-
OICHUU-OTMBIBAHUH pacTBopamMu mpoHukaromux KII B
3aBHCHMOCTH OT KOMIIO3ULIHOHHOTO COCTaBa CPEAbl HHKY-
oamuu.

B pabote ObUH HCIIONB30BaHBI ()PArMEHTEI OBapHaTh-
Hoit Tkanu. B xadectse KII npumensuu 1,2-I11 u IMCO.
Hacpienne tkanu KIT npoBoaumiu ¢ nomouiso cpea: 1 —
IMEM; 2 — IMEM, 10% 3TC; 3 — IMEM, 200 MM
caxapo3sl. Kpronporekrops! 1o6asistim nosranso (10% —
20%) pu 22°C. Bpems naky6anuu coctasisuio 30 MUH Ha
kaxaom atarne. s ynanerus KII ucnionps3oBanu qsa pesxu-
ma: 1 — IMEM, 250 MM caxapo3ssl, 10% KII - IMEM,
250 MM caxapossl — JIMEM; 2 — JIMEM+500 MM mMaHHUTA,
10% KIT - IMEM + 500 MM mannuta — JIMEM +250 MM
MaHHHTA. Bpems nHKyOanuu coctapisio 10 MUH Ha KaXIoM
arare (22°C).

Junamuka Mopdooruueckux TpaHcpopmariuii oa-
pHUaTBHOM TKaHU ¥ 00bEeMHBIE U3MEHCHHS OOIIUTOB OIpee-
JISUTACH KOMITO3AITMOHHBIM COCTABOM CPEIbI HACHIIICHUS U
tunoM ucrnonbzyemoro KII. Tak, mpyu HachIlieHUH TKaHH
KII cpenamu 2 u 3 HaOmrOMaIach aKKyMYITSIUS )KAIKOCTH B
CTpOME OBapHaIbHOM TKaHH, TOTAA KaK IIPU UCTIONB30BaHUU
cpensl 1 B CTPYKTYpe TKaHU COXPAHSIINCH IIOTHBIC MEXK-
KJIETOUHbIEe KOHTAKThL. [Ipu 53TOM Hacklenue Tkanu 1,2-T1J]
MPHUBOIMIIO K 3HAUMMOMY YBEIHYCHHUIO 00hEMa OOIIMTOB B
cpene 2 OTHOCHTEITFHO KOHTPOJISI M €r0 YMEHBIIICHHIO B Cpe-
ne 3. IIpu ucnons3oBanuu JIMCO oObeMHbIE H3MEHEHUS
OOIIUTOB HE UMEITH 3HAYMMBIX OTIMIHHA B 3aBUCHIMOCTH OT
cocTaBa Cpe/Ibl HACKIIIEHHS, YTO 00YCIIOBIEHO O0JIee BBICO-
kuM koa purmentom nponunaemoctu aroro KI1. Cnenyer
OTMETHTH, 9YTO YPOBEHBb COXPAHHOCTH (OJLTUKYIOB MOCIIE
yaanenus KIT Ob11 cormocTaBuM mpu 060UX UCCIIEAYEMBIX
PpEeXUMax U OMPEAEIIICS KOMIIO3UIIMOHHBIM COCTaBOM Cpe-
JI6I HACBIIIEeHN . MaKkCHUMaJbHasi COXPAaHHOCTH (DOJUTHKYIIOB
nociie ynanerus KI1 Oputa BBISABICHA ITPH UCTIONBE30BAHUH
Ut HaceimeHust cpeasl 3. [Tocne dero OpLia mpoBeneHa
MHKYOaIus TKaH! B (PU3HOJIOTMUECKUX YCIOBHAX. [Ipr aTOM
BOCCTaHOBJICHHE MOP(OIOTHICCKON HETOCTHOCTA TKAHU
HaOII0aJI0Ch B CIIy4yae UCIOIb30BaHM peXruMa 2 I yaa-
senus 1,2-I11 u AMCO u pexxuma 1 giss AMCO.

Takum o6pazom, ucnonb3oBanue cpeasl JIMEM, coaep-
xareit 200 MM caxapo3sl, 17151 HACHIIICHUS OBapHAIbHOM
TkaHu KII 1 MHOTOCTYIIEHYaTOr0 pesKuMa OTMBIBKH PacT-
BOPOM MaHHHUTOJIa TPUBOJUT K MAKCUMAIIbHOI COXPaHHOCTH
ee MOP(OIIOTHIECKOI CTPYKTYPHI.
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Currently, one of the tasks to improve the protocol for
ovarian tissue cryopreservation is the reduction of the
osmotic damage of different types of cells of the tissue
when adding and removing hyperosmolar solutions of
penetrating cryoprotectants (CP).

The research aim was to examine the preservation of
ovarian tissue morphological structure and the character of
volumetric changes of oocyte during multistage adding/
removing of penetrating CP solutions depending on the
composition of incubation medium.

The ovarian tissue fragments were used in the research.
As the CP we used 1,2-PD and DMSO. Tissue was saturated
by the following media: 1 —DMEM; 2 — DMEM, 10% FBS;
3 — DMEM, 200 mli sucrose. CPs were added step-by-step
(10% — 20%) at 22°C. The incubation time was 30 minutes at
each step. Two procedures of removing the CP were tested:
1) DMEM, 250 mM sucrose, 10% CP -~ DMEM, 250mM
sucrose -~ DMEM; 2) DMEM + 500 mM mannitol + 10%
CP — DMEM + 500mM mannitol -~ DMEM + 250mM
mannitol. The incubation time was 10 min at each stage,
2°N.

It was shown that the dynamics of morphological
transformation of ovarian tissue depended on the compo-
sition of saturation medium and the type of used CP. In
particular, in case of using the media 2 and 3 to saturate the
tissue we observed accumulation of fluid in the ovarian
tissue stroma, whereas the application of the medium 1
resulted in preservation of tight intercellular contact between
stromal elements in the tissue structure. Saturation of tissue
by 1,2-PD resulted in a significant increase of oocyte volume
in a medium 2 comparing to the control and its reduction in
the medium 3. Using DMSO did not result in significant
volumetric changes in oocytes depending on the compo-
sition of the saturation medium, likely due to the higher
permeability coefficient of this CP. It should be noted that
the level of follicles integrity after CP removal was similar
after both procedures, and was determined only by the
composition of the saturation medium. Maximum follicles
integrity after removing the CP was found in the case of
saturation medium 3. The removal of CPs was followed by
incubation of the tissue in physiological conditions. The
recovery of tissue morphological structure was observed
in the case of procedure 2 for 1,2-PD and DMSO removal
and for DMSO in case of procedure 1.

Thus, using DMEM medium with 200 mM sucrose for
the procedure of ovarian tissue saturation by CPs and
multistep washing procedures using mannitol solution
results in the maximum preservation of tissue morphological
structure.



Mopddonornyeckne u cpeHoTUNNYeckne ocobeHHoCcTn uutocdep,
chopMUpPYOLLUXCA B KYNbType KNeToK Hafno4e4YHMKOB HEeOHaTanbHbIX
NOPOCAT B OObIYHbIX U HU3KOAAre3NBHbIX YCITOBUSAX
E.M. MNMnakcuHa, O.C. CugopeHko, I"A. boxok

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Morphological and Phenotypic Peculiarities of Cytospheres Forming in Adrenal Cell
Cultures of Neonatal Piglets in Normal and Low Adhesive Conditions
E.M. Plaksina, O.S. Sidorenko, G.A. Bozhok

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

Panee ObLIO YCTaHOBIICHO, YTO B HAaJIIOYEYHHKAX
yenoBeka [Santana M.M. u coasr., 2012], 6s1ka [Chung K.F.
U c0aBT., 2009], mbiiu [Debatin K.M., 2013 ] npucyTcTByot
CTBOJIOBBIC/TIPOTC€HUTOPHBIE KICTKH, (DOPMHUPYIOLIHNE XPO-
Mochepsl, Hecyliue crennpuuecKue MapKephl IPOU3BO/I-
HBIX HEPBHOTO I'peOHs M 00sajfaronire CrocoOHOCTHIO
muddepeHIpoBaThcs B XpoMadHUHHBIC KICTKH U HEH-
poHbl. Hamu Oblia peAnpuHsTA MOMBITKA TOJTyYSHHS 110-
JOOHBIX KJIETOK U3 HAAMOYEYHUKOB CBUHEH. CTaHIapTHBINA
NPOTOKOJ BBIJICNICHHUS U SKCIIAHCHHM HEPBHBIX CTBOJIOBBIX
KJIETOK BKJIFOYAET KYJIBTHBHPOBAHUE B OECCHIBOPOTOUHON
cpeze C OIpeelIeHHbIM Ha0OpOM POCTOBBIX (haKTOPOB U
UCII0JIb30BaHHE HU3KOA/IIe3UBHBIX TOBEPXHOCTEH.

[enpro mpencTaBiIeHHON pabOTHI SBISIOCH CPABHH-
TeJIbHOE U3y4YeHue MOP(HOIOrHYECKUX U (PEHOTHITHYECKUX
ocobeHHOoCTeH ITOchep, HOPMHUPYIOLINXCS MPH KyIGTHBH-
POBaHMH KJIETOK HAJIIOYEYHHKOB HEOHATAJIBHBIX MIOPOCST
Kak B OOBIYHBIX YCIIOBHSX, TAK U B YCIIOBHSIX, pa3pabOTaHHBIX
JUTS IOJTydeHHs XxpoMocdep.

Kirerounyto cycnieH3Hio nomyyain U3 HallIOUeYHbIX JKe-
ne3 pepMeHTaTHBHEIM MeTOo/1oM. KileTkn BbIceBau B KOH-
tenTpanun 1-2X10° xi/mi, KynstuBuposaiu mpu 37°C B
armocdepe ¢ 5% CO, B yamkax IleTpu ¢ Hu3K0are3UBHOM
noBepxHocThio B cpesie DMEM/F12 u nobassiim 2% B27,
20 ar/mn EGF, 20 ar/mn bFGF, 10 Ex/mn renapusa v aHTH-
6noTHkoB (beccriBOpoTOoUHas cpena). OcyIecTBIsIn 3ame-
HY TTOJIOBHHBI Cpefibl pa3 B 45 cyTok. st cpaBHEHHS KIIETKU
KynbTHBUpOBaiH B cpeie DMEM/F12 ¢ 10%-it peranbHOM
TEJSYbEN CBIBOPOTKOH B KYJIBTYPaJIbHON [TOCYIE C HOPMaJlb-
HOW WJIM HU3KOAJTE€3WBHOHN MOBEPXHOCTHIO. DKCIPECCHIO
XpOMOTpaHMHA A B KJIETKaX HCCIEI0BAIN METOAAMH MPO-
TOYHOH IIMTO(IYyOPUMETPUH 1 IMMYHOLIIUTOXUMHH C TI0-
MOIIBIO MIEPBUYHBIX MMOJUKJIOHATBHBIX aHTHTEJ KPOJIMKA
(«Abcamy, BenmkoOpuranust, 1:100) 1 BTOpHYHBIX aHTHKPO-
nmnubux AlexaFluor488-koHblornpoBaHHbIX aHTHTEN («Ab-
camy, 1:500).

®opmupoanue GroTUpYIOMUX IUTOC(hEp YCTaHOBICHO
Ha 5-€ CYTKH IpHU KyJIbTHBHPOBaHWH B HU3KOAATE3MBHBIX
YCIIOBUSIX B CBIBOPOTKOCOAEpKAIIEH 1 6€CCHIBOPOTOTHON
cpenax. Habmonanocs nmocreneHHoe yBelMueHHE pa3Mepa
nurocdep B TeyeHue 28 cyTok KyabTHBUpoBaHus. Criocoo-
HOCTB IUTOC(ep K MPUKPETUICHAIO U JabHekmel nposude-
pauuu u3ydaiu pH X MEePEeHOCe Ha ITO/JI0XKKH C aAre31B-
HOM MOBEPXHOCTHIO (KYJIBTypaJIbHBIH [UIAHILIET, KOJIJIareH,
(MOPOHEKTHH) M KyJIbTUBHPOBaHNH Ha cpexe ¢ 10% PTC.
Pasznuuus B akcripeccun XpoMorpaHuaa A u Mop¢oJoru-
YeCKHe 0COOCHHOCTH KJICTOK, BBICEISIOIIIXCS U3 UTOChED,
TI03BOJIUIIU CIENIATh BBIBOJ O TOM, YTO COCTaB CPEJIbl U CTE-
TICHb a/Ir€3MBHOCTH MOBEPXHOCTH SIBIISIOTCS (haKTOpaMH,
OTIPENENSIOIUMH KICTOUHBINH cocTaB U auddepennupo-
BOYHBIN MOTEHIIHA nuTocdep.
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It was previously reported that adrenal glands of human
[Santana M.M. et al., 2012], bovine [Chung K F. et al., 2009]
and mice [Debatin KM, 2013] contain stem/progenitor cells
forming the chromospheres carrying specific markers of
neural crest derivatives and able of differentiation into
chromaffin cells and neurons. We have attempted to derive
these cells from the adrenal glands of pigs. A standard
protocol for isolation and expansion of neural stem cells
comprises culturing in a serum-free medium with a particular
set of growth factors and use of low adhesive surfaces.

The aim of the research presented was to compare
morphological and phenotypic features of the cytospheres
forming in cultures of new-born piglet adrenal cells both in
normal conditions and in the environment specific for the
obtaining chromospheres.

The cell suspension was derived from adrenal glands
by enzymatic method. Cells were seeded in a concentration
of 1-2x10° cells/ml and cultured at 37°C in atmosphere with
5% CO, in Petri dishes with low adhesive surface in DMEM/
F12 supplemented with 2% B27, 20 ng/ml EGF, 20 ng/ml
bFGF, 10 IU/ml heparin and antibiotics (serum-free medium).
A half of the medium was replaced every 45 days. To make
the comparison samples the cells were cultured in DMEM/
F12 with 10% fetal bovine serum in culture dishes with either
normal or low adhesive surface. Expression of chromogranin
A in cells was examined by flow cytometry and immune
cytochemistry using primary polyclonal rabbit antibodies
(Abcam, UK, 1: 100) and anti-rabbit secondary antibody
conjugated to AlexaFluor488 (Abcam, 1: 500).

Formation of floating cytospheres was found to day 5
in culture with low adhesive conditions in serum containing
and serum-free media. A gradual increase in the dimensions
of cytospheres was observed within 28 days of culturing.
The ability of cytospheres to adhesion and subsequent
proliferation was studied following their transfer to the
substrates with an adhesive surface (culture plate, collagen,
fibronectin) and culturing in the media supplemented with
10% FBS. The differences in chromogranin A expression
and morphological characteristics of the cells migrating from
cytospheres, allowed to conclude that the composition of
medium and adhesive properties of surfaces were the factors
determining the cell composition and differentiation
potential of cytospheres.
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UccnepoBaHne KOH(POPMaLMOHHbLIX U3MEHEHU 6enkoB
C NpUMEeHEeHMeM AOHOPHO-aKLeNTOPHON napbl hrlyopecLeHTHbIX 30HO0B
W.B. T'oBop
locydapcmeeHHoe Hay4Hoe yyYpexx0eHue «Hay4yHo-mexHOonoau4ecKuli KOMIIEKC
«MlHcmumym moHokpucmannoe» HAH YkpauHbi», 2. Xapbkoe
Investigation of Conformational Changes in Proteins
Using Donor-Acceptor Pair of Fluorescent Probes

I.V. Govor
Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Jnst pa3paboTKu HOBBIX METOIHMK KPHOKOHCEPBHUPO-
BaHM IJIa3MbI KPOBH M OPTAHOB, & TAKOKE IPY MOHUTOPHUHTE
UX COXPaHHOCTH HEOOXOIMMO IIPOBOJUTH OLIEHKY KOH(OP-
MAalMOHHBIX U3MEHEHNUH OenkoB. B HacTosmiee Bpemst s
TaKOTO MOHUTOPHHIA IPHMEHSIOT JIBA [TOIX0/1a, OCHOBAHHBIX
Ha QuryopecueHuny. [Ipy ncmons30BaHuM IEPBOTo METO/1A
PETUCTPUPYIOT U3MEHEHUE (PIyOPECIEHTHOTO CHrHala OT
KPaCHUTENA-30H/a, CIEKTPAJIbHBIC XapaKTEPUCTHKH KOTOPOTO
YyBCTBUTENBHBI K MUKPOOKPY>KEHHUIO, B YACTHOCTH, K KOH-
¢dopmarun 6enka. [Ipyroit MeTo UCIOIB3YeT U3MEHEHNE
3 hekTUBHOCTH (HEepCTESPOBCKOTO MEPEHOCA DHEPTHH
(FRET) Mmexmy TByMst HEUyBCTBUTECIBHBIMHU KPACHTEIISIMH —
noropoM (D) u akientopom (A), KOBAJIEHTHO CBSA3aHHBIMHU
¢ 6enkoM. OnHAKO 3TH KIACCHYECKHE METOIBI 4acTO He
o0ecneynBatoT HE0OXOAMMYIO UYBCTBUTEIBHOCTD K MAJIBIM
M3MEHEHUSIM KOH(pOpManuu OeiKa.

B pabote npencraBieH HOBBIM METON OIIPEACTIEHHUS KOH-
(hOopMaLMOHHBIX N3MEHEHHUH OEJIKOB, COUETAIOIIN 00a 1mox-
Xofa: B KauecTBe IoHOpa U akuenTtopa Bo FRET-nape uc-
T10JTb30BAHBI UyBCTBUTENIBHBIE K MUKPOOKPY>KECHHIO 30H b
— cKkBapanHoBbIe Kpacutenu Square-634 (D) u Square-685
(A) («SETA BioMedicalsy, CIIIA). MoneiapHBIM OeTKOM OBLT
OBI4Mif CEIBOPOTOUHBIN aTb0yYMUH, KOHPOPMAIIMOHHBIE U3-
MEHEHHMS KOTOPOTO BBI3BIBAIIM MOYEBHHOM (¢, = 0-7 M) B
10 MM ¢ocdarnom 6ydepe ¢ pH 7,4. [lonyueHHbIe pe3yib-
TaThl COITOCTABIISUTN C TAKOBBIMU JIJIS1 U3BECTHBIX METOIOB!
FRET-napsl HEUYBCTBUTENbHBIX K MUKPOOKPYXKEHUIO
nuaHuHOBBIX kpacutener Cy5 u CyS5.5 v ¢ ucnonb30BaHUEM
HMHIMBUIYaTbHBIX (DIIyOpECIIeHTHBIX 30HI0B Square-634 u
Square-685.

[ToxazaHo, yTo HanOOJBIICH TyBCTBUTEIHHOCTHIO K KOH-
(hopMaMOHHBIM U3MEHEHHSIM Oellka 001ajaeT HOBBIH Me-
ToA, ucnons3yroumii FRET-napy 4yBCTBUTENBHBIX K MUKPO-
OKpY>KeHUIo kpacuteneil Square-634 u Square-685. Tak, B
IPUCYTCTBUH 5 M MOUEBHHBI, BCIICICTBUE H3MEHEHHS KOH-
¢dopmarun 6enka, otMedaercs ~17-KpaTHOe yMEHbIIICHNE
spdpexruBHocTH FRET. Cy1iiecTBeHHO MeHbIlIEH 4yBCTBH-
TEJILHOCTBHIO (M3MEHEHHE (PIIyOpeclieHTHOTO CUTHAJIA TIPH-
MepHO B 3—5 pasa) oOnazaer u3BecTHbII MeTox (iryopec-
LIEHTHBIX 30H0B (Square-634 u Square-685), a emre 6omnee
HH3KOM YyBCTBUTENBHOCTHIO (Beero ~1,1 paza) —meroq FRET
(Cy5-Cys.5).

Takum 06pa3oM, IPEnIOKEHHBIH METOJ I103BOJISET
3HAYUTENIBHO NTOBBICHTh 9yBCTBUTEIBHOCTH (IyOPECIIEHT-
HOTO OITpe/ieieH s KOH(OPMALMOHHBIX N3MEHEHHI OEJKOB.
Kpowme Toro, 3T0T METO MOKET MPUMEHSTHCS IIPH OTIpeie-
JICHUH OMOJIOTMYECKUX CBOWCTB IUIa3MbI KPOBH B IIpOIIecce
JUTUTETTEHOTO XPaHEHHS.

Pabota BrImonHeHa npu noxanepxkke HarmonaasHON
akazemMun HayK Ykpaussl (mpoext 0113U001410).
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To develop new methods for cryopreservation of blood
plasma and organs, as well as during monitoring of organs'
preservation it is necessary to evaluate the conformational
changes of proteins. Currently, for such a monitoring two
approaches based on fluorescence measurements are used.
One of them is the control of the change in fluorescent
signal from a dye-probe, which spectral characteristics are
sensitive to a microenvironment, in particular to the protein
conformation. The other one consists in the determination
of the change of the Foerster energy transfer (FRET) effi-
ciency between two microenvironment-insensitive dyes,
donor (D) and acceptor (A), which are bound to protein by
a covalent chemical bond. However, these classical methods
often do not provide the necessary sensitivity to small
changes in protein conformation.

We developed a method to assess the conformational
changes in proteins, which combines these two classical
approaches: there were used microenvironment sensitive
probes as a donor and an acceptor in the FRET pair.
Squaraine dyes Square-634 (D) and Square-685 (A) (SETA
BioMedicals, USA) were selected as microenvironment
sensitive probes. Bovine serum albumin (BSA) was assumed
as a model protein. Conformational changes in BSA were
induced by urea (¢, = 0—7 M) in 10 mM phosphate buffer,
pH 7.4. Results of the study were compared to those obtain-
ed by the classical methods, i.e. using FRET pairs of microe-
nvironment-insensitive cyanine dyes Cy5 and Cy5.5 and
fluorescent probe method with individual Square-634 or
Square-685 dyes.

New method, using a FRET pair of microenvironment-
sensitive Square-634 and Square-685 dyes, was found to
be the most sensitive to the conformational changes in pro-
tein. In particular, protein unfolding in the presence of 5 M
urea caused about 17-fold reduction in the FRET efficiency.
Substantially lower sensitivity (3-5 fold variation of the
fluorescence signal) exhibited the classical method of
fluorescent probes (with Square-634 and Square-685). FRET
method (with Cy5-CyS5.5 pair) had the lowest sensitivity
(only ~1.1).

To conclude, the proposed method allowed to signifi-
cantly increase the sensitivity of fluorescence-based
examining of conformational changes in proteins. Among
others, this method can be applied to determine biological
properties of blood plasma during long-term storage.

The investigation was supported by the National
Academy of Sciences of Ukraine (Project 0113U001410).
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BnusHne MMnnaHTaumMm KPpMOKOHCEPBUPOBAHHbLIX IKCMNJIAHTOB MnaueHTbl Ha

CTPYKTYpy NOBeAEeHUsA CaMOK MbILIEN NO3QHero oHToreHesa

0.B. Yy6', N.b. Mycatosa', B.1O. Mpokontok', B.I. KapneHko?
"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2Xapbkosckasi MeOUUUHCKasi akadeMusi 1ocreduniioMHO20 06pa308aHusi
Effect of Implantation of Cryopreserved Placental Explants

on Behaviour Structure in Female Mice of Late Ontogenesis

0O.V. Chub’, I.B. Musatova', V.Yu. Prokopyuk', V.G. Karpenko?
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkov Medical Academy of Postgraduate Education

Jnst yiydiieHust KauecTBa XKU3HH, IPOIJICHNS Iepro/ia
TPYAOCHOCOOHOCTH 1 COIMAIIBHOM aKTUBHOCTH MOXKMIIBIX
JIFo7Ielt MOT'YT OBITH HCIIONIb30BaHbI IUTAIIEHTapHbIE OO00OBEK-
TBI, COJIEpPIKAIIIE PA3HOOOPA3HBIE PETYISATOPHI, CTBOJIOBEIC
KJIETKH ¥ 00JIaJjafoliie TepoIpOTEKTOPHEIMU U IrepoTepa-
MIEBTHYECKUMH CBOMCTBaMH. B cBS3M ¢ 3THM aKTyalbHON
Hay4YHOH U IPaKTHYECKOI MpoOIeMoi SIBIsIeTCS NCCIenoBa-
HUE MEXaHU3MOB BO3JICHCTBHS Ha OpraHU3M U Orobe3omac-
HOCTH IJIAlIEHTAPHOH TepaItiy B TepHATPUIECKON IPAKTHKE.
Lenb paGoOTHI — BBISIBIICHUE BIIMSHHS MIMIDIAHTALMH KPHOKOH-
CECPBHUPOBAHHBIX OKCIUIAHTOB IJIAIICHTHI HA aJallTAllMOHHBIC
peakuuu u obmre MopPoJOTUIECKHUE TTOKA3aTEeT CaMOK
MBIIIEH IO3JHET0 PENPOyKTHBHOTO BO3pacTa.

HccnenoBanu Tpu SKCTIEpUMEHTAIBHBIE TPYTIITBI CAMOK
mbiied muann BALB\c: 1 — 6-mecsunbie, 2 — 12-MecsiuHbIe,
3 — 12-mecsuHbIe ¢ UMIUTaHTAIEeH KPUOKOHCEPBUPOBAHHO-
'O 3KCIIJIaHTa IJIaneHTsl 1 pa3 B 3 Mecsna ¢ 6-Mecs4HOro
Bo3pacra. M3y4anu crieayromnye napaMmeTpbl: BHSITHUN BUIT
1o 5-6anpHOI 1IKae, poCT, Maccy, AIHHY XBOCTa, TEMIIepa-
Typy Tefa, PU3UIECKYI0 aKTUBHOCTb (TECTOM «OTKPBITOTO
TIOJISD) OIPEAEIISITH BEPTUKATBHYTO U TOPH30HTAIIBHYIO JIOKO-
MOTOPHYIO aKTHBHOCTb, TpyMUHT). CTE€NIEHb TPEBOXXKHOCTH
¥ CLIOCOOHOCTH KUBOTHOTO aJalITUPOBATHCS K CTPECCy UC-
CIe0BaId METOJOM «KPECTOOOpa3HOro JaOUPUHTAY,
COLIMAIIBHYI0O aKTHBHOCTh — B «TPEXKAMEPHOM TECTE».
@dusnyecKyro Culy U BEIHOCIMBOCTH OLICHUBAIH METOJIOM
JUHAMOMETPHH U TECTOM «BUCEHHS Ha CTPYHE».

CornacHO MOJyYeHHBIM pe3yJbTaTaM C BO3PAacTOM Yy
CaMOK MBIIICH B CTPYKTYPE TOBEICHUSI CHHKACTCSI TOPU30H-
TaJIbHas ¥ BEPTHKAIbHAs IOKOMOTOPHAsI aKTHBHOCTb, a TaK-
KE conualibHass aKTUBHOCTB B TCCTE C OJHOIIOJIBIM )KHBOT-
HbIM; YMCHBIIACTCA MNJIUTCIbHOCTE BUCCHUA HA CTPYHE,
CHIDKaeTCs afanTtanys K crpeccy. ConpanbHas akTHBHOCTh
B TECTE C Pa3HOIIOJIBIM >KUBOTHBIM MOBBIIIACTCS M OCTACTCS
oyt Ha 30% BbIIIE CpPEeIHEro MOKa3aTeNsd Yy MOJIOABIX
JKUBOTHBIX. YBEJIIMUMBAIOTCS TaK)KE MOKa3aTeilu 06HICFO
Oayia BHEIIIHET 0 BU/a, POCTa, BECa, JUTMHBI XBOCTA, & TAKKE
¢u3nueckas cuiia ¥ TPYMHUHT.

YV caMOK TpeTbel SKCIIEPUMEHTAILHON IPYTIIbL, 110 CPAaBHE-
HUIO C TpyIIaMu CTapbiX U MOJIOABIX )KUBOTHBIX, npeo6na-
JIaeT MCCIIEIOBATENBCKOE TTOBEACHHE (PACTET TOPU30HTAIb-
Hasl JIOKOMOTOPHAs aKTHBHOCTb ); YBEJIMUCHA aKTUBHOCTD B
TECTEC KaK C OAHOIIOJBIM, TaK U C Pa3HOIIOJIbIM XKUBOTHBIM.
ITo cpaBHEHHIO C TPYNIION CTapBIX CAMOK YBEJIUYECHBI 00-
LM OLIEHOYHBIH Oasul, Macca u ¢pusndeckas cuia. [lokasza-
HO, YTO UMIDIAHTAIINS 3KCIIAHTA IUIALCHTHI CTapbIM KHUBOT-
HBIM CIIOCOOCTBOBAJIa CHIKEHUTO TPECBOXXHOCTH U BIIUAHUA
CTPECCOPHBIX (PaKTOPOB HA CTPYKTYPY HX MOBEJCHUSI.

Takum 00pa3om, y caMOK MBbIIIeH BO3pacTHBIE H3MEHE-
HUS TOBEJCHHS M BHEIIHUX (U3NYECKUX IOKa3aTesen
MOAAAr0OTCA KOPPEKIUH ITYTEM UMILTAHTALIM KPHUOKOHCEPBU-
POBAHHBIX OKCIUIAHTOB IJIACHTHI.
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Placental bioloobjects, containing different bioregula-
tors, stem cells and possessing geroprotective and gero-
therapeutic properties, may be used to improve the quality
of life, to extend the active period and social activity of
aged people. Therefore, an actual scientific and practical
task is to study the impact mechanisms on the body and
biological safety of placental therapy in geriatric practice.
The research aim was to reveal the impact of implantation
of cryopreserved placental explants on adaptation reactions
and general morphological indices of female mice in late
reproductive age.

We studied three experimental groups of BALB/c female
mice: 1 —6-month-old mice, 2 — 12-month-old animals, 3 —
12-month-old mice with implanted cryopreserved placental
explant once in 3 months since age of 6 months. We
investigated the following parameters: an external appea-
rance by a 5-point scale, height, weight, length of the tail,
body temperature. The open field test was carried out to
study the physical activity (we determined the vertical and
horizontal locomotor activities, grooming). The degree of
anxiety and the animal capability to stress adaptation were
examined by the cross-shaped maze test. Social activity
was studied in the three-chambered test. The physical
strength and endurance were evaluated by dynamometry
method and ‘string’ test.

According to our findings the horizontal and vertical
locomotor activities in behaviour structure were reduced
with age in female mice, as well as the social activity in the
test with same-sex animals; the duration of hanging on string
decreased. Social activity in the test with opposite-sex ani-
mals was thereby growing and remained almost by 30%
higher than average index in young animals. Indices of total
point of external appearance, height, weight, tail length, as
well as physical strength and grooming increased with the
age in female mice.

In female mice of experimental group 3 an exploratory
behaviour predominated (increased horizontal locomotor
activity) if comparing with the group of aged and young
animals; the activity in the test with both same-sex and
opposite-sex animals was also increased. If comparing with
the group of aged females the total points, weight, physical
strength were increased. It was shown that the implantation
of placental explant to aged animals contributed to reduce
the anxiety and stress factor impact on their behaviour
structure.

Thus, in female mice the age-related changes in beha-
viour and external physical characteristics answer to correc-
tion with implantation of cryopreserved placental explants.
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KpnokoHcepBupoBaHMe KOHLEHTPATOB TPOMOOLIMTOB NPU YMEPEHHO HU3KUX
Temnepartypax (—70...—80°C) c koHcepBaHTaMn Ha OCHOBEe KOMOMHauun
KPUOMPOTEKTOPOB
A.B. KopoGkosa, A.M. KomnaHuey,

UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Cryopreservation of Platelet Concentrates Under Moderately Low Temperatures
(-70...—80°C) With Preservatives Based on Combination of Cryoprotectants
A.V. Korobkova, A.M. Kompaniets

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

[Tpn pa3paboTke KOHCEPBAHTOB AJIS 3aMOPa’KUBAHUS
TPOMOOLIMTOB B YCIIOBUSIX HU3KHX Temiepatyp (—150...—196°C)
9KCIEPHMEHTAIILHO YCTaHOBIICH HanboJee BRICOKUI ypo-
BEHb KPHO3AIINTHOTO JICHCTBUS pacTBOPOB, COACPIKAIIIX
koMOuHanuu aumetmianeramunaa (IMAm) ¢ 1,2-mpomnan-
nwonoM (1,2-ITJ1), mumeprHOM 1 OKCHAITHIIMPOBAHHBIM U~
IIEPUHOM CO CTENEHbI0 nonumepusanuu =5 (001 ).

[eunbto HacTosel paboThI IBUJIOCH H3y4YeHue dddek-
TUBHOCTH pa3pabOTaHHBIX KOHCEPBAHTOB ITPH KPHOKOHCEP-
BUPOBAaHUM KOHLIEHTPAaTOB TPOMOOLIMTOB B MOPO3HIBHON
kamepe (—70...—80°C).

Konnentpar Tpombomuto (KT), BeineneHHEIH u3
OTZEJIBHBIX /103 JOHOPCKOH KPOBH METOJIOM M3 JISHKOTPOM-
OOIMTAapHOTO CIIOS, COCAUHSUIM B COOTHOMmEHHH 1:1
C KpUO3alIUTHBIMU cpefamu, cofepxkamumu 10%-to cym-
MapHYI0 KoHIeHTparuio JIMA1/ 031”“:5; JIMAW/nepus
wn IMA1/1,2-I1]1 B uta3me, a takke ¢ 10%-m JIMCO u
pactBop «TpomOokpuonmai (KOHTpoIIb). Bpems akcno3u-
1uu coctassiio 30 muH. Cycniensuro TpombormToB ((110 £
10) Mu1) B mOJMMEpHBIX KOHTEHHEpax BMeCTUMOCTBIO 300 Mt
MIOMETIATTN B METAJUTHUECKHIE KPUOKACCETHI U OXJIAYKAAIN MO
CJICIYOIIMIM PEXMMaM: HEIOCPEACTBEHHO B MOPO3MIIbHON
kamepe (—70...—80°C) (pexxuM 1) i oXimaxkJeHUe B Iapax
azotanpu—188...—193°C 1o —65...—70°C c nocienyomum
XpaHeHueM B kamepe (pexxum 2). OOpasiisl 0TOrpeBain Ha
BoxsiHOM OaHe (37°C). CoxpanHocts KT onenuBanm mocie
yAaJIEeHHs KPHOTIPOTEKTOPOB IO CJICTYIOIINM ITOKa3aTeIsIM:
arperauust, uaayippoanast AT® (200%1076 1 50x10°M) u
kosutareHoM (6,7%107° M); peakiusi Ha THIIOTOHUYECKUI
0K, PETPAKITUS CTYCTKa; KON4IecTBO TpoMOoI1uToB B KT.

HawnGoree BrICOKHE ITOKA3aTEIN COXPAHHOCTH (DYHKIHO-
HaJIbHBIX CBOICTB KproKoHCcepBHpoBaHHBIX KT mo Tecram
in vitro yCTaHOBJEHBI JUIs KpuokoHcepsanTa IMAWOII
IIPY YCIIOBHUHU 3aMOPaKMBaHMS B IIapax a30Ta C MOCIeIyIo-
[OIMM XpaHEHWEM B MOPO3WIBHON Kamepe (pexxum 2). s
3aMopakuBaHus U xpaneHus npu —70...—80°C (pexum 1)
HaWTy4IIie IT0Ka3aTeNHt MTOIyYeHbI Ui KpHOKOHCEpBaHTa
IMAw/1,2-I1]1, kprozamurHas 3G HeKTUBHOCTD OCTAITBEHBIX
KOHCEPBAaHTOB PaCIIpeeHIach CIIEYIOIIM 00pa3oM (B IO-
panxe yosisanus): JIMA/OIT _; IMCO; «TpomGokpuo-
amai, JIMA/uiepuH.

[Toka3aHa BO3MOXKHOCTb MOBBILICHUS 3()(HEKTUBHOCTH
KPHOKOHCEPBUPOBaHMA CTaHAapTHBIX 103 KT moHopckoi
KPOBH YeJIOBEKa IPU YMEPEHHO HU3KUX TeMIepaTypax 3a
CUeT UCIOIH30BAHUS KOMOMHUPOBAHHBIX KPHOKOHCEPBAH-
TOB, a TaK’Ke O0JIee BHICOKMX CKOPOCTEH OXJIaXKICHHS TPOM-
6onmToB 10 Temneparypst —70°C.
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When developing the preservatives for freezing platelets
under low temperatures (—150...—196°C) there was experimen-
tally established the highest level of cryoprotective effect
of the solutions, containing combinations of dimethylacet-
amide (DMACc) with 1,2-propanediol (1,2-PD), glycerol and
oxyethylated glycerol with polymerization degree n = 5
(OEG,)).

This research aim was to study the efficiency of develo-
ped preservatives during platelet concentrate cryopreser-
vation in freezing chamber (—=70...—80°C).

Platelet concentrate (PC), derived from individual
samples of donor blood by the method from buffy coat was
combined in 1:1 ratio with cryoprotective media comprising
10% total concentration of DMAc/OEG,__; DMAc/glyce-
rol or DMAc/1,2-PD in plasma, as well as with 10% DMSO
and ‘Trombokriodmats’ solution (control). The exposure
time was 30 min. Platelet suspension (110 £ 10 ml) in 300 ml
polymeric containers was placed into metal cryoholders and
cooled by the following regimens: directly in freezing cham-
ber (—=70..—80°C) (Regimen 1) or cooling in nitrogen vapours
at—188...—-193°C to —65...—70°C with following storage in a
chamber (Regimen 2). Samples were thawed in a water bath
(37°C). PC integrity was assessed after cryoprotectants re-
moval according to the following indices: aggregation,
induced by ATP (200%10° and 50%10°¢ M) and collagen
(6.7x10* M); response to hypotonic shock, clot retraction;
number of platelets in PC.

The highest indices of preserved functional properties
of cryopreserved PC according to in vitro tests were estab-
lished for cryopreservative DMAc/OEG __, for freezing in
nitrogen vapours and following storage in freezing chamber
(Regimen 2). For the regimen of freezing and storage at
—70..—80°C (Regimen 1) the best indices were obtained for
DMACc/1,2-PD, a cryoprotective efficiency of other preser-
vatives was arranged as follows (in descending order):
DMAC/OEG__; DMSO; ‘Trombokriodmats’, DMAc/gly-
cerol.

Thus, the study showed the possibility to increase the
cryopreservation efficiency for the standard dose of human
donor blood PC under moderately low temperatures due to
applying combined cryopreservatives, as well as higher
cooling rates for platelet cooling down to —70°C.
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XapakTtepucTuKa XonoAoBbIX paH NMpu fie4eHun
KPUOKOHCEPBUPOBAHHOMN CbIBOPOTKOW KOPAOBOW KPOBU
N.0. NweHko', A.A. Bnacos', I'A. Koanes', O.B. Haymosa?, b.I. Cangomumpckuin'

"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2Xapbkosckull HayuoHabHbIl MeOUUUHCKUU yHUsepcumem, 2. XapbKoe

Characteristics of Cold Wounds Under Therapy
With Cryopreserved Cord Blood Serum
[.O. Ischenko', A.A. Vlasov', G.A. Kovalev', O.V. Naumova?, B.P. Sandomirsky’
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkov National Medical University

ViydiieHue pe3ynsTaToB JICUSeHUs paH — OHA U3 BaX-
HeHmux 3aga4y Xupypruu. KprokoHcepBHpOBaHHAS CHIBO-
portka xopnoBoit kpoBu (KCKK) siBnsercss ncTouHnKOM
€CTECTBEHHBIX OMOPETYIISITOPOB, CIOCOOHBIX CTUMYIIPOBATh
penapanuto Tkanel. Llens uccnenoBanus — M3y4UUTh BIUSTHHUE
neyennss KCKK Ha Mopdonorudyeckie nposiBIeHHUs! X0JI00-
BOT'O PaHEBOT'O MPOLIECCa B HKCIIEPUMEHTE.

X0JI00BBIE PaHbl MOZICIMPOBAIN Ha KPBICAX TOPOIBI
«CouHKC» MEIHBIM anauKaTopoM auameTrpoMm 10 MM ¢
temnepaTypoit —196°C B Teuenne 30 c. Beenenne KCKK (3xc-
nepumenTansHas rpynna (317)) n 0,9%-ro pacrsopa NaCl
(xorTpompHas rpymma (KI')) ocymecTBIsuT Ha IPOTSHKSHIH
10 gueit BHyTpUMBIedHo 1o 0,1 MiI/Kr Macchl Telna, uepes
JIeHb, HAYMHAas C 3-X CYyTOK IOCJIE KPHOAECTPYKIIUH.

Mopdoosorudeckas KapTHHa paH Ha 7-€ CyTKH HaOIoze-
HUS BO BCEX IpyInax OblIa pecTaBiIeHa 30HOH HeKpo3a,
OKpY>KEeHHOH Nepr(OoKaTbHBIM KJICTOYHBIM BaJIOM Pa3/Iny-
HOro cocTaBa. ¥ kuBOTHbIX KI” mHOMIBTpAT npeacTaBieH
JIeMKOIMTapHO-MaKpO(haraabHbIMU KIETOYHBIMH 3JIEMEH-
TaMH B NTyOOKHX OT/IeJIaX U rpaHysiuoHHOM TKkanbo (I'T) B
nepudepuueckux. B OI' Bo Bcex HaOMONCHHUSX OMpeessIcs
HENPEPBbIBHBIN INUPOKUH 1UI1AcT [T, BELIBIICHBI YMEHBIIICHUE
HEeUTpOQUIBHOW MHPIIETPAINN U yCUICHHE MaKpoda-
rajJbHO-(PHOPOOIACTHYECKOTO IPEACTaBUTENbCTBA. Bo Beex
rpyImnax oTME4eHa KpaeBasi SUTEIN3aIus eeKTa, OXHAKO
pereHepupyoLni SMUASPMHUC C 0UaroBOM runepruiasuei,
runeptpodue u aucTpodureii KireTok ObUT Haubdoee BEIpa-
xeH B KI'. Ha 14-e cyTku B 00eux rpymmax OTMEYeHA ITO3H-
THBHAS TUHAMHKa PaHEBOTO Ipoliecca. B paHax y JKUBOTHBIX
KT mox 30H0i#1 HEKpo3a chopMHUpOBaH IIIACT CO3PEBArOIICH
I'T. B amxnux otnenax I'T npencrapieHa ropu30HTaIbHBIMU
¢ubpobdiractamMu, cocyaaMu, KOIIIareHOBBIMH BOJIOKHAMH.
Bepxunue otnensl I'T cocTodT U3 yuyacTKOB BEPTUKAIBHO
OPHUEHTHPOBAHHBIX COCY/IOB, Tshkel prudpodnacTo. B panax
6ospmmHCcTBa XUBOTHBIX OI' I'T moiaHOCTEIO 3armosHseT
30HY IPEIICCTBYIOMEH KPHOTPaBMBI, XapaKTepU3yeTcs
yCHJIEHHEM KOJIJIareHooOpa30BaHUs B HIDKHUX OTIENaxX U
(hopMHpPOBaHUEM HEIPEPHIBHOTO CJIOSI COCY/IOB B BEPXHUX.
OnuaepMuzanus 0osee akTUBHO ITporcxonut B OI, a ouaro-
BbIe NpOJU(EepaTUBHBIE M AUCTPOPHUUECKUE U3MEHEHUS
SMUJEPMUCA B HEM HOCAT MEHEE BBIPAXKECHHBIN XapakTep.
K 21-M cyTkam HaOIrOCHUS paHBI OYMIIAIOTCS OT HEKPOTH-
YecKHUX Macc. YeTKo ompeesitoTCs Taknue IPU3HAKHY Iepe-
crpoiiku I'T, kak yBenHUeHHE COAepKaHUE BOJOKHUCTHIX
CTPYKTYD, YMEHBIIIEHHE KOJTUYIECTBA KIIETOUHBIX JIEMEHTOB
U cocynoB. [Ipu 3TOM BBIpa)K€HHOCTH M PacIpOCTPaHEH-
HOCTh OYaroBBIX NMPOJIH(EPATHBHBIX U JTUCTPOPUIECKUX
rporieccoB B anuepmuce kpoic DI 6bu1a Hivke, uem B KT

Takum o6pazom, euenre KCKK oka3biBasio no3utuBHOe
BIIMSTHUE HA JIMTHAMUKY MOP(OIOrHYeCKUX IPU3HAKOB PaHEBO-
TO TIpoLIecca, KOTOPOE, IO-BHANMOMY, PEaTM30BbIBAIOCH KOMIT-
JIEKCHBIM 3(p(heKTOM ee OMOJIOrNUECKH aKTUBHBIX BEILIECTB.
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The improvement of wound therapy is one of the most
important tasks in surgery. Cryopreserved cord blood serum
(CCBS) is the source of natural bioregulators, capable to
stimulate the tissue reparation. The research aim was to
study the effect of CCBS therapy on morphological
manifestations of cold wound process in the experiment.

Cold wounds were modeled in Sphinx rats using copper
applicator of 10 mm diameter with temperature —196°C during
30 sec. The administration of CCBS (experimental group
(EG)) and 0.9% NaCl solution (control group (CG)) was done
intramuscularly by 0.1 ml/kg of body weight for 10 days in
a day starting from day 3 after cryodestruction.

Morphological pattern of wounds to day 7 of observa-
tion in all the groups was represented by necrotic area,
surrounded with perifocal cell bank of different composition.
In CG animals the infiltrate was represented by leukocyte-
macrophage cell elements and granulation tissue (GT) in
deep and peripheral compartments, respectively. In EG in
all the observations there was determined a continuos wide
layer of GT, a decrease in neutrophil infiltration and
strengthening of macrophage-fibroblast representation. In
all the groups there was noted a marginal epithelization of
the defect, but a regenerating epidermis with a focal
hyperplasia, hypertrophy and cell dystrophy was the most
pronounced in CG. To day 14 a positive dynamics of wound
process was noted in both groups. In wounds of CG animals
the layer of maturing GT was formed under necrotic area. In
lower compartments the GT was represented by horizontal
fibroblasts, vessels, collagen fibers. The upper compart-
ments of GT consisted of the sites of vertically oriented
vessels and fibroblast bands. In the wounds of most EG
animals the GT completely filled the area of previous
cryoinjury, that was characterized by strengthening of
collagen-formation in lower compartments and formation
of continuos vascular layer in the upper ones. The
epidermization proceeded more actively in EG, but focal
proliferative and dystrophic changes of epidermis in it were
less pronounced. To day 21 of observation the wounds
were free of necrotic mass. Such signs of GT rearrangements
as an increased content of fibrous structures, the reduction
of a number of cell elements and vessels were distinct. At
the same time the visibility and prevalence of focal
proliferative and dystrophic processes in EG rat epidermis
was lower than in CG.

Thus, the CCBS therapy positively affected the
dynamics of morphological sings of wound process, which
was apparently implemented via a number of effects of
biologically active substances.
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BnnuB BogHOro konoigHoro po3unHy cdynepeHy C60
Ha CTaH MeMOpaH Ta 6ioxiMi4Hi NOKa3HUKKM in vivo
0.0. Bnacos’, C.I. MaHoB', I'O. Koeanwbos', |.B. BenoukiHa', O.€. Hinot',
H.M. Wnakosa', 1.0. Edimosa?, b.IN. CangomMupcbkmin’
"IHemumym npobnem Kpiobionoeii i kpiomeduyuHu HAH YkpaiHu, m. Xapkie
2Xapkiecbka obriacHa mpaemamoroaiyHa fliKapHs

In Vivo Study of Effect of C60 Fullerene Aqueous Colloidal Solution
on Membane State and Biochemical Indices
0.0. Vlasov', S.I. Panov', G.O. Kovalov', I.V. Byelochkina', O.E. Nipot',
N.M. Shpakova’, I.O. Yefimova?, B.P. Sandomirsky'
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkiv Regional Traumatological Hospital

OnHi€ro 3 aKTyaIbHUX MPOOJIEM PO3BUTKY CYYaCHHX HaHO-
010TEXHOJIOTIH € 1iIecpsIMOBaHE 3aCTOCYBaHHS 010CYMICHUX
HAHOPO3MIpHUX MarepiaiiB. [lepcrekTUBY 3aCTOCYBaHHS
(ynepeHiB y MEAUITIHI TTOB’ SI3YIOT i3 IXHBOIO BUCOKOO aHT-
MOKCH/IaHTHOIO aKTHBHICTIO. AKTHBAIis BUIBHOPAIMKAIBHIX
MIPOIIECiB Biirpae iCTOTHY HETaTUBHY POJIb Y IMTOIITKOKECHHI
6i0J1OriYHUX 00’ €KTIB MICIIS BINTUBY HU3BKUX TEMIIEPATyp,
TOMY 3aCTOCYBaHHsI (DyJIepeHiB Ha eTarax KpiOKOHCEPBYBaH-
Hs1 01000€KTIB MOXe OyTH IepcrneKTHBHUM. BpaxoByroun
BJIIACTHBOCTI (yJICpEHiB, MOXIIUBO ITepeAOaYHTH iX MOTpPAIl-
JISTHHA 3 TPAHCIUIAHTATOM B OpraHi3M perumieHTa. [Ipore,
JIaHi 010 TOKCUYHOCTI (hyJIepeHIB Hapasi € CYIIepeuIUBHMH.

Meroro poboTH OyJI0 T0CHiIKEHHS BILIUBY BHYTPIIIHBO-
YEepEeBHOT'O BBE/ICHHS BOAHOTO KOJIOIJHOTO PO3UMHY (yJie-
peny C60 Ha B’s3KO-€JIACTHYHI BIACTHBOCTI MeMOpaHU
CPUTPOIINTIB, a TAKOXK HA 010XIMIYHI MAPKEPH TeIIaTOTOKCHY-
HOCTI y IIypiB.

VY nmo3i 1 mr/kr BBogmmu C60 B KOHIEHTpAIisAX
34,7 mxmouw/n (rpyna 1) i 173 mxmos/i (rpyma 2). Uepes 1
15 116 mocimpKyBalld OCMOTHYHY KPUXKICTh €PUTPOLIMTIB Y
rinmoroHiyanx pozurHax NaCl (40—100 mmosb/i). Y cuposar-
i KpOBi BH3HAYANM KOHIICHTPAIlil acrapTaTaMiHOTpaHC-
¢epasu (ACT), ananinamino-tpancgepasu (AJIT), myxHoi
¢docdarazu (JID).

[Ipy BHBUYEHHI YyTIMBOCTI EPUTPOLMUTIB JO TiMOTOHIT
yepe3 100y micsi BBeieHHs: C60 B 000X rpymax Big3Havaiu
nigBuiieHHs Ha 30-60% piBHst remodizy B 70 MMOJIB/J i
60 mmonb/n po3unni NaCl. ¥V rpymi | Ha 5-y noOy meit
ITOKAa3HUK OYB TakuM, 5K i Ha 1-y 100y criocTepekeHHs, a y
rpymi 2 BiH 3HMKyBaBcs y 60 Mmons/1 pozunai NaCl Ha 20%
1y 70 mmonb/11 po3unni NaCl — o piBHs koHTpOdTo. Y rpyri 1
aktuBHicTh ACT i AJIT uepe3 noOy micns BBegenHs C60
3pocraia BiamosigHo B 1,91 1,8 pasa, Bmict JID He 3miHt0-
BaBcs. Uepes 5 110 akTHBHICTH yCiX aHAJITIB y Wi Tpymi
BIJIMTOBiTayia PiBHIO KOHTPOIIO. Y TPyIIi 2 BCi HOCITIIKEHI
010X IMiYHI TOKa3HUKHU HE BiJPi3HSUTUCS BiJl KOHTPOITO.

TakuM ynHOM, BHYTpilIHbOUYEpeBHE BBeneHHS C60 B
000X KOHLIEHTPALISIX BILIMBAE HA B’SI3KO-€JIACTUYHI BJIACTH-
BOCTI MEMOpaHU EPUTPOLIUTIB, 301IBIIYIOUH 1X Yy TIHBICTh
1o rinotoHii. [Ipn Bukopucranni C60 y koHuIeHTpamii
34,7 MKMOJIB/J BUSIBIISIETBCS HOTO IOMIpHHMHA KOPOTKOUaCHHIH
TeNaToTOKCHYHU eeKT.

Bucnognioemo noosaxy npog. FO.1. Ipuryyvkomy (Kuiscoruii
nayionanonutl ynisepcumem im. Tapaca Ilesuenxa, Yxpaina) 3a
Haodani 600Hi kon0iOHI posuunu yrepeny C60.
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One of the actual tasks in modern nanobiotechnology
is a targeted use of biocompatible nano-sized materials. The
prospects of fullerene application in medicine are associated
with their high antioxidant activity. The activation of free
radical processes plays a strong negative role in damaging
biological objects after exposure to low temperatures. There-
fore the use of fullerenes at the stages of bioobject cryo-
preservation may be promising. Taking into account the
properties of fullerenes we may envisage their coming into
a recipient’s body with a transplant. However, the data on
fullerene toxicity is now controversial.

The research aim was to study the effect of intraperi-
toneal administration of aqueous colloidal solution of C60
fullerene on visco-elastic properties of erythrocyte membra-
nes, as well as on biochemical markers of hepatotoxicity in
rats.

We injected C60 in 1 mg/kg dose at the concentrations
of34.7 pmol/l (group 1) and 173 pmol/l (group 2). An osmotic
fragility of erythrocytes in hypotonic NaCl solutions (40—
100 mmol/l) was studied in 1 and 5 days. The concentrations
of aspartate aminotransferase (AsT), alanine aminotrans-
ferase (AIT), alkaline phosphatase (AP) were examined in
blood serum.

When studying the erythrocyte sensitivity to hypotony
in a day after administering C60 an increased hemolysis
level by 30-60% in 70 mmol/l and 60 mmol/l NaCl solutions
was noted in both groups. To day 5 in the group 1 this index
was similar to day 1 of observation, but in group 2 it reduced
in 60 mmol/l NaCl and 70 mmol/l NaCl solutions by 20% and
down to the control level, respectively. In group 1 the AsT
and AIT activity in a day after C60 administration increased
in 1.9 and 1.8 times, respectively, the AP content remained
unchanged. After 5 days the activity of analysed enzymes
in this group corresponded to the control level. In group 2
all the studied biochemical indices did not differ from the
control.

Thus, an intraperitoneal administration of C60 in both
concentrations affects the visco-elastic properties of
erythrocyte membranes, by increasing their sensitivity to
hypotony. When using C60 in 34.7 pmol/l concentration
there was revealed its moderate short-term hepatotoxic
effect.

We thank Prof. Prylutsky Yu.l. (Taras Shevchenko Kyiv National

University, Ukraine) for providing aqueous colloidal solutions of
C60 fullerene.
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BnnuB Temnepartyp 36epiraHHs Ha XUTTE3AAaTHICTb
KniTuH Escherichia coliM-17
T.B. Jopodeera', O.B. Kyaokouesa?
K303 Xapkiecbka obriacHa KriHiyHa nikapHsi Ne1
2lHcmumym nipobriem kpiobionoeii i kpiomeduyuHu HAH YkpaiHu, M. Xapkie

Effect of Storage Temperatures on Escherichia coliM-17 Cell Viability
T.V. Dorofeyeva', O.V. Kudokotseva?
'Kharkiv Regional Clinical Hospital N1, Kharkov, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

VY cyyacHOMYy 010TEXHOJIOT'IYHOMY BUPOOHHUITBI yce
YacTillle BUKOPHCTOBYIOTh KOHCEPBOBAaHUI MOCIBHUI Ma-
Tepiall, sIKHA BaXKJIMBO CTAaHIAPTH3YBATH 1 30epiratu B HE0O-
X1THIT KUTBKOCTI. Byito mocimimkeHo BIUTHB TeMITepaTy pHAX
pekuMiB 30epiraHHs Ha XUTTE3IATHICTH MPOOIOTHIHOTO
mramy Escherichia coli M-17. s uporo kiituau E. coli
M-17 cycnieHtyBajH B PiIKOMY )KUBHJIBHOMY CEPEIOBHII
M9 Ta momimmay B OJIOKH TeliB abIiHATY HATPIFO Ta K-Kapa-
riHaHy 1 CocTepiraiy 3a 3pa3kaMu MPOTIroM 6 MICsIIIB Ta
1 poky. 3pa3ku 30epirasnu 3a emmeparyp 4, —20,-80,—-196°C.
[pu temneparypi 4°C 3Ha4yIIOrO 3HWKEHHS KUTTE3AAT-
HOCTI OakTepiit He BigMideHO. BIpomoBk 6-Tu MicsIliB
KUTBKICTh KHUTTE3JATHUX KIITHH 3HWKyBanacs Ha 0,75 lg
yucna KYO/mu, a Bipogosx 12-tu micsiiB —Ha 1,47 Ig uncia
KYO/mi y nopiBHsiHHI 3 kKoHTponeM. I1ix gac 30epiranns
mpu —20°C KUIBKICTh XXUTTE3AATHUX KIITHH ITOCTYTIOBO
3MEHIITYBAJIACH Ta MICIIA 12-TH MicCAMiB 3HI3WIACH ¥ 1,8 pasza.
[Micns 36epiranus xiiTHH y cepenosumi M9 npu —80°C
MPOTATOM 12-TH MICSIIIB KiJIBKICTh JKATTE3TATHUX KIIITHH
3aJUIIanacs Ha ToMy Xk piBHi. [1ig yac 30epiraHHs KIITHH y
cepenosuini M9 mpu —196°C ix KUTTE3MATHICTh TAKOXK
3aJIMIIaNacs Ha [I0YaTKOBOMY PiBHI ITPOTSTOM 12-TH MicCSIIB.
[Mig gac 36epiranns E. coli M-17 B anbprinaTHOMY reii
BIPOOBXK 12-Tu MicstiiB npu 4°C )KUTTE3AaTHICTH OaKTEpii
3HIDKYBaJacs 1 yepes pik ckiagana (9,37 + 0,06) /g uncna
KYO/mn, mo B 2,1 pa3a meHiue, Hix y koHTponi. [Tpu
OXOJIO/PKEHHI KJIITHH y Tefi anbrinary Hatpito mpu —20°C ta
moaybIIoMy 30epiranHi 3a i€l TemIepaTypu BIPOJIOBK
12-Tv MiCAIIIB KUTBKICTh )KUTTE3IATHAX KIIITHH 3HIDKYBAJIACS
B 2,6 paza. [Ipu 30epiranHi KIITHH B AIbI'1HATHOMY T€JIi IIPH
temreparypax —80 1 —196°C BnponoBx 12-tu MicsuiB He
BCTAHOBJICHO 3HAYYIIOTO 3HMKCHHS 1X )KUTTE3AAaTHOCTI.
36epirannst kiituH E. coli M-17 y 1% k-kaparinasi roxkasaso,
110 11pu 4°C micyst 6 1 12-TH MiCAIIIB TOKa3HUKU KUTTE3AAT-
HOCTI 3HMKYyBasucs B 1,4 12,0 pa3a BignosiaHo, mpu —20°C
KUTBKICTh JKUTTE3AaTHUX OakTepiil ckianana 58,9 126,8%
BIZIMIOBITHO IT0 BiTHOIIICHHIO /10 KOHTPOJISL. 3aMOPOXKYBaHHS
i30epiranns kTl y 1% k-kaparinai npu —80 Ta—196°C
3abe3medyBaio 30epekeHH OaKTepiii Ha BUXiTHOMY PiBHI
BIIPOJIOBK 6 1 12-TH MicAIIiB.

Takxum unHOM, TIpH 30€piraHHi BIPOIOBK POKY 32 TEM-
niepatrypu —80, —196°C KiUIbKICTB BUIBHHX Ta IMMOOLITI30BaHNX
y ressx KinitiH E. coli M-17 He 3mintoeTses. [Tpu 4°C kpare
30epiraroThcs KIIITHHH, CYCIICHIOBaHI B cepeIoBUIII M9.
HaiimeH1ini 3HaYCHHS KUTTE3ATHOCTI KIIITHH CIIOCTEPIraIu
e ix 36epiranns npu —20°C.
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Contemporary biotechnological industry widely utilizes
the banked seeding material, which should be standardized
and stored in sufficient amount. We investigated the effect
of storage temperature regimens on the viability of probiotic
Escherichia coli strain M-17. For this purpose the E.coli
M-17 cells were suspended in liquid nutrient M9 medium
and placed into the sodium alginate and k-carrageenan gel
blocks. Observation terms were 6 months and 1 year. The
samples were stored at 4, —20, —80, —196°C. No significant
decrease in bacterial viability was observed at 4°C. Within
6 and 12 months a number of viable cells decreased by 0.75
and 1.47 lg CFU/ml, respectively, as compared to the control.
During storage at —20°C a number of viable cells gradually
reduced and after 12 months decreased in 1.8 times. After
storing the cells in M9 medium at —80°C within 12 months a
number of viable cells remained at the same level. When
storing the cells in M9 medium at —196°C their viability also
remained at an initial level within 12 months. During 12-
month-storage of E.coli M-17 in alginate gel at 4°C the
bacterial viability decreased and a year later was (9.37 +
0.06) Ig CFU/ml, that was in 2.1 times lower, than in the
control. Cooling of cells in sodium alginate gel at —20°C and
following storage at the same temperature within 12 months
resulted in a 2.6 times reduction of viable cells number.
During cell storage in alginate gel at—80 and —196°C during
12 months no significant decrease in the viability was revea-
led. The E.coli M-17 cell storage in 1% k-carrageenan demon-
strated a decrease in viability indices in 1.4 and 2.0 times
after 6 and 12 months at 4°C, respectively, and at —20°C the
number of viable bacteria was 58.9 and 26.8% of the control,
respectively. Cell freezing and storage in 1% k-carrageenan
at—80 and —196°C provided the bacteria preservation at an
initial level during 6 and 12 months.

Thus, one-year storage at —80 and —196°C did not result
in significant changes of number of free and immobilized in
gel E.coli M-17 cells. Storage at 4°C represented higher
survival of the cells suspended in M9 medium. The lowest
values of cell viability were observed after storage at
—20°C.
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Co3paHue TpexmMepHOro TpaHcnnaHtaTta
NMOBEPXHOCTHLIX CIMOEB KIeTOK poroBulbl
A.C. KaenunHa', A.I". Monangonyno’, O.C. Mpokontok?, M.B. CaBuyk!
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Creation of 3d Graft of Corneal Surface Layers
A.S. Kavelina', A.G. Popandopulo’, O.S. Prokopyuk?, M.V. Savchuk'
'"V.K. Husak Institute of Urgent and Reconstructive Surgery, Donetsk, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B knuHMYecKkoi MeAuIMHE BO3pacTaeT MHTEPEC K HC-
MOJIb30BAaHUIO TKAHEBBIX OMOTCHHBIX CTUMYJISATOPOB, B
YaCTHOCTH, K aMHUOHY. Pe3ynbTarsl uccieoBaHui in vitro
W in vivo I0Ka3ajy, 4To MeMOpaHa MOKET OBITh yCIICIITHO
HCIIOIb30BaHa B KaUueCTBE CyOCTpaTa 1yisl KyJIbTHBHPOBAHHS
SMUTENATBHBIX CTBOJIOBBIX KJIETOK POTOBHIIBI YEJIOBEKA U
UX MOCIIEAYIONIETO TPUMEHEHHS B JICUCHUH TSDKEJIOH IaTo-
JIOTHH TIOBEPXHOCTH r7asa. Llenp paboTel — co3nanue
TPEXMEPHOTO TPAHCIUIAHTATA CIIOEB KIJIETOK POTOBHUIIBI HA
aMHHOTHYeCKoi 000710uKe (AO) ITyTeM IMO3TAIMHOTO KYJIBTH-
BUPOBAHUS JIMMOAITBHBIX CTBOJIOBBIX KIIeTOK (JICK) 1 kimeTok
miockoro snutenus (KII3) porosums! yeaoBeka Ha CTPoO-
MaJIbHOM CTOpOHE U Oa3aibHOM MeMOpaHe.

Jnis mceae0BaHus HCIIOIB30BAIH KPHO3aMOPOKEHHBIN
AMHHOH U IEpPBUYHBIC KyJIBTYPBI, BBIICICHHbIEC U3 SHYKIICH-
poBaHHOM poroBulibl uenoseka [[Tonanponyno AT, 2014].
PazmopoxeHHy10 MeMOpaHy akKypaTHO paclpaBisuld Ha
CTEpPHIIbHOM (hobre U pa3pe3alii Ha HeOOIbIINE KyCOUKH
pasmepom lxlcm? B 8-yHOYHOE TIATO MOMEMIATH O
YyeThIpe 00pasiia 0a3aibHOH MeMOpaHOil BBEPX M YETHIpE —
CTpOMajbHOM cTOpOoHOH. HaHOoCHIIM HAa MOBEPXHOCTHU
amuuoHa mo 10 teic. JICK B 200 MK TUTATENHHON CPEIbI
[I'puns B.K., 2011]. [Tocne goctuxeHuss KOHGIIOIHTHOTO
JTUMOATFHOTO MOHOCTOS Ha MmoBepxHOCTH AO, HaHOCHIH
cycrner3uto KII3D poroBuiisl 1 KylTbTUBHPOBAJIH B TCUCHHUE
3-x pueit. s unentuduxanyn [Turksen K., 2012.] kynbsTh-
BHUPOBAHHBIX KJIETOK POTOBHUIIBI HCIIOIB30BAIN HMMYHOTHC-
toxumuio (P63, nmurokepatun 19, nuroxepatun 3/12,
BUMEHTHH, 0-SMA, kepatuH cynbdart, Ki 67, CD 34, CD 45,
CD 117, ALDH3Al).

Pe3ynbrarsl MccnenoBaHus in vitro CBUIETEIbCTBYIOT O
MTOBBIIICHHOM THOTeHIMase mposmdepannun u aupdepen-
nuarwn cyonomynsuu JICK porosursr yenoseka. Crieru-
(buueckre MapKepbl, XapaKTepHBIE JIJIs 3TOTO BUJIA KIETOK,
HE 3KCIIPECCUPYIOTCS B KIETKAaX IUIOCKOTO SIHUTEIHA.
[TosTamHoe KyITHBHPOBAaHHE KJIETOK POTOBHUIIBI YEJIOBEKA
Ha AO B TeueHue 3—7 QHEH MO3BOIUIO CPOPMHUPOBATH HA
€ro MOBEPXHOCTH MOIHOLICHHBIE KOH(TIO3HTHBIE MOHOCIION
C IPOYHBIMHU COCTOATENBHBIMHU MEKKJIETOUHBIMU B3aUMO-
cs3smu. [lomynpo3paunas MemOpaHa o0naaeT mpovHoc-
TBIO U NPAaKTUYHOCTHIO. MOKHO HPEATONIOKHUTh, YTO €€
MOP(}OTIOTHUECKUE XapPAKTEPUCTUKH OJIArOTIPUSATHO BIUSIIOT
Ha CIIOCOOHOCTH yCHIMBATh pocT 1 tuddepentmanuro JICK.
KysnpruBupoBaHye moBepXHOCTHBIX CII0EB KIIETOK POTOBHIIBI
Ha CTPOMAIILHOM CTOpOHE 1 Oa3aIbHONH MeMOpaHe aMHHOHA
CYIIIECTBEHHO HE OTIINYAJIOCh.
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Clinical medicine represents an increasing interest to
the application of tissue biogenic stimulators, in particular,
to the amnion. In vitro and in vivo investigations have
shown that the membrane can be successfully used as a
substrate for culturing epithelial stem cells of human cornea
and their subsequent application when treating severe
ocular surface pathologies. The research aim was to create
three-dimensional graft of cornea cell layers on amniotic
membrane (AM) by stepwise culturing of limbal stem cells
(LSC) and squamous epithelial cells (SEC) of human cornea
on a stromal side and basal membrane.

The research was performed in cryopreserved amnion
and primary cultures derived from an enucleated human
cornea [Papadopoulo A.G., 2014]. Frozen-thawed membrane
was gently spread on a sterile foil and cut into small pieces
of 1x1cm? size. In each 8-well plate we placed four samples
by a basal side upwards and the four pieces by stromal
side. The amnion surface was covered with 10 thousand of
LSCs in 200 pl of nutritive medium [Grin V.K., 2011]. After
achieving the confluent limbal monolayer on AM surface
the suspension of corneal SEC was introduced and then
cultured for 3 days. Cultured corneal cells were identified
immune histochemically [Turksen K., 2012.] (P63, cytokeratin
19, cytokeratin 3/12, vimentin, 0-SMA, keratin sulfate, Ki 67,
CD34,CD45,CD 117, ALDH3A1).

The results of in vitro studies showed an increased po-
tential for proliferation and differentiation of human corneal
LSC subpopulation. Specific markers which are characteris-
tic for this type of cells were not expressed in the cells of
the squamous epithelium. The stepwise culturing of human
corneal cells on AM within 3—7 days allowed the formation
on its surface of full confluent monolayers with strong cell-
to-cell bonds. Semitransparent membrane was durable and
efficient. Its morphological characteristics can be assumed
as favorably affecting the ability to enhance the growth
and differentiation of the LCS. Culturing of the corneal
surface layers on stromal cells and the amnion basal
membrane did not significantly differ.

197



MpuMeHeHne KPUOKOHCEePBUPOBAHHbLIX MNII0A0BbLIX
obornouyek ons nevyeHnss HeMpoTpodPUYeCKUX A3B
A.A. PoeHko, B.HO. Mpokontok, O.B. ®anbko, H.A. LeryeHko, B.B. Bonuna, O.C. Npokontok
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Application of Cryopreserved Amniotic Membranes
In Therapy of Neurotrophic Ulcers
A.A. Roenko, V.Yu. Prokopyuk, O.V. Falko, N.A. Shevchenko, V.V. Volina, O.S. Prokopyuk

Institute for Problems of Cryobiology and Cryomedicine
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B Hacrosmee Bpemst HelipoTpodruecKkue SA3BbI THarHOC-
TUPYIOT Y 2% ITUII TpyHociocoOHOro Bo3pacTa. Paspaborano
MHO>KECTBO TPEMapaToB IS JICYCHUS TaHHOU ITaTOJIOTHH,
OJTHAKO IIPUMEHEHUE OOJBIICH YaCTH U3 HUX HE AaeT OBICT-
POTO 3QKUBIICHHS OYara v IMPUBOIHT K PA3BUTHIO IIOOOYHBIX
adexros [Tricco A.C., 2015]. Llensro padoTs! 6610 ONIpEse-
neHue 3¢ (HEKTHBHOCTH MPUMEHEHHS KPHOKOHCEPBUPOBAH-
HBIX (pparmMeHTOB X0pHanbHOM (XO) 1 aMHIOTHYECKOI (AO)
000JI0YEeK IPU MOJICITUPOBAHHBIX HEHPOTPOPUICSCKHUX A3BaX
KOHEYHOCTH.

OOBEKTOM HCCIICAOBAHUS OBUTH KPHOKOHCEPBHPOBAH-
HBIC TI0 paHee pa3paboTaHHON MeTOANKe ()ParMEeHTHI TLTO-
JOBBIX 00omouek. HeipoTpodudeckue si3BbI MOACTAPOBAII
y MBIIIEH MyTeM BHYyTpUKoxkHOro BeeneHus 0,1 vt 9%-it
YKCYCHOM KHUCIIOTHI C TIOCTCIYIOIIEH TEPMOKOATYISIIUCH
HEPBHO-COCY/IHCTOrO ITyYKa B 30HE OTXOXKICHHS OCIPCHHBIX
Y TIO/IB3/IOIIHBIX cOCynoB. Ha BCio TuTOmans s3B6I Ha 24 4
Ha”Hocwn AO n XO, a B rpymnne cpaBHeHHs — Ma3b « ComKo-
ceprny. [1oBSA3KM HAKIIAABIBAIIN YETBIPEXKPATHO C TIEpEpPhI-
BoM 48 4. OuernBanu cpenntoro mromas (CIT) s3BbL, hyHK-
[UOHAITBHBINA TECT «OINOKa HOTY», MOP(OTIOTUICCKUC H3Me-
HEHUS CTPYKTYPhI TKAHH B 30HE TTOBPEKICHHS.

Ha momenT Hauana nedenus CIT 13851 cocTaBiisiia 64 My,
KOHEYHOCTH BBIIVISIZIE]IA OTEYHOM U IIHaHOTUYHOM, JKUBOTHOE
Ha Hee He OMupanock. Mopholorudeckoe UCCIeIOBaHIE
oKa3aixo 00pa3oBaHUE PAHEBOTO Je(PEKTa, 3aII0THEHHOTO
HEKPOTHYIECKHUMHU MACCaMH, TYCTO HHQUIHTPUPOBAHHBIMH
HEUTPOPIIEHBIME JIeHKoIUTaMu. B rmyOuHe nedexra BbIsIB-
JISUTUCH OCTATKU COSTUHUTETHOTKAHHBIX BOJIOKOH JICPMBI U
MBIIIICYHBIX BOJIOKOH COOCTBEHHOH MBITIIIEI KOXkd. K 11-My
nHto nocie Hayana npuMeHeHust XO u AO CII s13BbI cocTaB-
Jsa 28 MM?, @ KOTHYECTBO HEMOIHOLIEHHBIX 1aroB — 15 u
25% cOOTBETCTBEHHO. SI3Ba MOJIHOCTHIO OYHUIIAIACH M TIOJTHO-
[IEHHAsI TPaHY/IAIMOHHAS TKaHb C BEPTUKAIEHBIMHA COCY/Ia-
MH 3aITOTHSIA I3BEHHBIA NEQEKT. Y HeNCUCHHBIX JKUBOTHBIX
u noce npumeHeHus Masu «Comxoceprn» CI1 s3BBI cocTas-
Js1a 3638 MM?, sxuBOTHBIE nenand 30 u 36% omuboK HOL.
Oxpyxaro1as 30Hy neeKTa TKaHb ObLIa JOCTATOYHO 3pe-
Jasi, TPaHyJSAIMOHHAS C YMEPSHHBIM COIepKaHIEM MaKpO-
(baros u muMdormToB. [ToBepXHOCTH HedekTa ObLIA ITOKPHITA
CTpyTIOM. BEISIBIISIIIach yMepeHHAas KpacBast SMATEITH3AIHS
nedexkra. K 25-y naio nocne Havana npumenerns XO u AO
ITOJTHOCTEIO 32)KUBAJIH S3BI, BOCCTAHABIMBAIACH (DYHKITHO-
HallbHAsI CIIOCOOHOCTh KOHEYHOCTH. Mopdomorudecku
OTMeUaiach IOJTHAS UATENN3AIws s13B. Ha MecTe rpanHyis-
IMOHHOW TKaHU OBLITa 3peliast ¥ MOTHOCTHIO CPOPMUPOBaH-
Has HOBOOOpa30BaHHAS COCTUHUTEIIbHAS TKaHb. Y HeJICUCH-
HBIX )KHBOTHBIX U TIOCJIC IIPUMEHEHUS Ma3H « COJIKOCEPIID)
CII s3BEI cocTaBisuia 15 u 10% cOOTBETCTBEHHO, JKUBOTHEIS
nenanu 10% HempaBWIBHBIX maroB. Mopdoaornaecku
HACTYTIAJIO 3HAYNTEIFHOE YMEHBIIICHHE PAa3MEPOB PAHEBBIX
JIe(PEKTOB 3a CUCT BRIPAKCHHOM KPAaeBOM SMTUTCITU3AIIIH.
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Nowadays the neurotrophic ulcers are diagnosed in 2%
of working age people. There has been designed a variety
of drugs for this pathology therapy, but the use of most of
them does not provide rapid healing of the lesion focus and
results in side effects development [Tricco A.C., 2015]. The
research aim was to determine the efficiency of applying
the cryopreserved chorionic (CM) and amniotic (AM) mem-
brane fragments in therapy of experimental neurotrophic
ulcers of limb.

The research objects were the amniotic membrane frag-
ments, cryopreserved by previously developed technique.
Neurotrophic ulcers were simulated in mice by intradermal
injection of 0.1 ml 9% acetic acid followed by thermocoagu-
lation of neurovascular bundle in the area of origin of femoral
and iliac vessels. The AM and CM were applied onto the
entire area of the ulcer for 24 hours, and the comparison
group was treated with Solcoseryl ointment. The dressings
were applied four times each 48 hrs. An average area (AA)
ofulcer, functional ‘foot error’ test, morphological changes
in tissue structure within an injured area were estimated.

At the start of therapy the ulcer AA was 64 mm?, the
limb looked oedematous and cyanotic, the animal could not
lean on it. Morphological examination showed the formation
of a wound defect, filled with necrotic masses, densely
infiltrated with neutrophilic leukocytes. In the depth of the
defect we revealed the remnants of dermal connective tissue
fibers and muscular fibers of intrinsic skin muscle. To day
11 after first application of the CM and AM the ulcer AA
was 28 mm?, and the amount of incomplete steps was 15
and 25%, respectively. The ulcer was completely clean and
the lesion was filled with normal granulation tissue with
vertical vessels. In non-treated animals and in those after
applying Solkoseril ointment the ulcer AA was 36-38 mm?,
the animals made 30 and 36% of foot errors. The tissue,
surrounding the lesion area was quite mature, had granu-
lation with moderate content of macrophages and lympho-
cytes. The lesion surface was covered with a scab. A mode-
rate marginal epithelization of the defect was revealed. To
day 25 after the first CM and AM application the ulcers
were completely healed, a functional ability of the limb was
recovered. A complete epithelialization of ulcers was showed
morphologically. The granulation tissue was substituted
with mature and normal newly formed connective tissue. In
non-treated animals and in those after applying Solcoseril
ointment the ulcer AA was 15 and 10%, respectively, the
animals made 10% step failures. A significant reduction in
size of wounds occurred due to a pronounced marginal
epithelization as shown morphologically.
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