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TemnepatypHble MHTepBaAbl (pa30BbIX NpeBpalleHUit B KPUO3AWMTHBIX CPeAax M MX

POAb B KPMOKOHCEPBUPOBAHMM KAETOYHLIX CYCMEH3UW Ha 3Tane Harpesa
A.A. Knpuniok, T.M. T'yPrHA

MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Temperature Intervals of Phase Transformations in Cryoprotective Media and Their

Role in Cryopreservation of Cell Suspensions at Heating Stage
A.L. Kirityuk, T.M. GURINA

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

KproxoHcepBHpoBaHUE B HACTOAIIEE BPEeMs LIMPOKO
UCIIONIB3YeTCs ISl JOJITOCPOYHOTO XpaHEHUs Omomare-
puana. PasHooOpa3ue 6M00OBEKTOB, OTIMYAIOIINXCS WH-
JVBHIYAIbHBIMI OCOOCHHOCTSIMU CTPOCHHUS M Pa3ITUIHON
PE3UCTEHTHOCTHIO K HU3KUM TeMIIepaTypam, He II03BOJIIET
CO34aTh YHHUBEPCAJIbHYIO MPOLEAyPY KPHOKOHCEPBUPO-
BaHuA. [Ipu 3TOM akTyanpHOW 3amaueil ABiIsETCS YHUDH-
Kalsi OTJEIbHBIX ATANOB KPHOKOHCEPBHPOBAHUS ITyTEM
OIIpe/IeNICHNs ONITUMAJIBHBIX CKOPOCTEH OXJIaKIeHUsI-Harpe-
Ba B Ipoliecce 3aMOpaKMBaHUA-0TTanBaHus. Perynupona-
HHE 3THX CKOPOCTEH B ONIPEICTICHHBIX TEMIIEPaTypHBIX NH-
TepBasax aeT BO3SMO)KHOCTh KOHTPOJIMPOBATh KUHETHKY (ha-
30BBIX IPEBPALICHUH 1 HUBEJIMPOBATH NX HEraTUBHBIM BKIIa
B IIOBpEXACHMA Ki1eToK. Ha aTane HarpeBa k Takum (ha30BbIM
MIPEeBpAICHUSIM OTHOCSTCS PacCcTEKIOBaHKE, IJIaBICHHUE
CMECH IBTEKTHIECKOH KOHLICHTPALINH, IUIABJICHIE OCHOBHON
MaccChl JIbJA, a TAKKE PEKPUCTATUTU3ALIMS ITEPE]] COOTBETCT-
BYIOIIMMU IIPOIIECCAMU IIIaBJICHUS.

B nocnennee Bpems B IMTEpaTypHBIX HCTOUYHHKAX B ITPO-
TOKOJIaX KPHOKOHCEPBHUPOBAHMS HCTIOJIb3YIOT KOHTPOJIMpYe-
MBIE CKOPOCTH OXJIaXIeHHs. B To ke Bpemsi pe’xuM oTTanBa-
HUS IPOUCXOUT TPAJUIIMOHHBIM CIIOCOOOM — Ha BOJASHON
Oane. Panee B Hamux padorax [['ypuna T.M., 2011] 65110
MTOKa3aHO MPEUMYIIECTBO MCIOIB30BaHUS KOHTPOJIHUpPYE-
MBIX CKOPOCTEH OXJIQXKICHHUS B TEMIIEPaTypHBIX HHTEpBaJIaX
(ha30BBIX MPEBpaIICHU HA 3Tare 3aMopakuBaHus. Llenpb
JTaHHOU paOOTHI — TOKa3aTh BO3MOXHOCTB UCIIOJIb30BaHMUS
KOHTPOJIMPYEMBIX CKOPOCTEH Ha 3Tare Harpesa. Temmepa-
TYpPHBIE HHTEPBaNbI (Pa30BBIX MPEBPAIICHUH, TPOTEKAOIINX
B KPHO3AIIUTHBIX CpelaX, ONpPEaeIsii MO SKCIePUMEH-
TaJIbHBIM TepMoIIacTuaeckuM KpuBbIM (TT1/]-kpussie). C
LIEJIBIO BBISIBJICHUS BKJIa/ia (ha30BbIX MPEBPAIICHUH, COOT-
BETCTBYIOIIMX KaXI0OMy KOMIIOHEHTY KpHO3aIUTHOHN cpe-
nbl, uccnenoBanu TIIJ[-kpuBble 111 QUCTUIIIMPOBAHHOM
BOJIBI, PU3HOIOTMYECKOTO PaCTBOPA, KyJIbTYPAIbHBIX CPEl
1 COOTBETCTBYIOIIMX PACTBOPOB KpHONPOTeKTOpoB. Chop-
MYJIUPOBaHbI 0OLIKE TPHHIUITBI BHIOOPA BHELITHETO JIeop-
MUPYIOIIEr0 HAIPSHKEHUS IS ONpPEeAeTICHIsI pacCMaTpH-
BaEMbIX TEMIIEPATypHBIX MHTEPBAIOB M MX IpEACIbHBIC
3HAYEHUS 151 KPHO3AIUTHBIX CPEl.

B memsix mpakTHYeCKOM arpo0aIiu OnpeIe/ICHbI HCCe-
JyeMble TeMIIepaTypHbIe HHTEPBAIbI I KPHO3AIIUTHOTO
pactBopa (10% pacteop JIMCO Ha cpene 199 ¢ 20 MM He-
pes), UCIOIb3YeMOTO sl KpHOKOHCEPBUPOBAHHS KIIETOK
MHTEPCTHLHNS TECTHCOB B3POCIBIX KPBIC, 2 UMEHHO: PEKPHUC-
TaJTU3aIHs [Iepe]] SBTeKTHYECKUM IUIaBJICHUEM pacTBOpa
kpuomnpoTektopa (—97...—89)°C u cooTBeTCTBYIOIIEE TUIaB-
nenne (—89...—67)°C; pekpucram3anys nepe IaBjIeHHeM
3BTeKTUKHU cpeabl 199 (—45...—37)°C u nnasnenue (—37...
—21)°C; pexpucTamuinzanus nepes MiaBieHneM OCHOBHON
Macchl paa (—21...—15)°C unnasnenwue (—15...—6)°C.

[IpennoxxeHHast METOMKA NMEET YHUBEPCAIBHBIN Xa-
paxTep 1 MOXKET ObITh UCTIONIB30BaHa [UIsl TIOOBIX PACTBOPOB
KPHOIIPOTEKTOPOB, IPUTOTOBJICHHBIX KaK Ha AUCTHILIIHPO-
BaHHOM BOJIE, TAaK U Ha KYJIETypaJIbHBIX CPEIax.

KpuoGMoROr M

T.22,2012, Ne2

Today cryopreservation is widely used for long-term
storage of biological material. Variety of bioobjects differing
by individual features of structure and various resistance
to low temperatures does not allow the development of uni-
fied cryopreservation procedure. Herewith an actual task
is unification of some cryopreservation stages by means
of determining the optimal cooling-warming rates during
freeze-thawing. Controlling these rates within certain tempe-
rature intervals provides the possibility to regulate the ki-
netics of phase transformations and neutralize their negative
contribution into cell damage. At the stage of warming these
phase transformations include devitrification, melting of mix-
ture of eutectic concentration, melting of ice bulk as well as
re-crystallization prior to corresponding melting processes
are referred.

Currently the cryopreservation protocols involve usual-
ly the controlled cooling rates. At the same time the thawing
is performed in traditional way, i.e. in water bath. Previously
we have shown [Gurina T.M., 2011] the advantage of using
the controlled cooling rates within the temperature intervals
of phase transformations at freezing stage. The aim of this
research was to show the possibility of using the controlled
rates at the warming stage. Temperature intervals of phase
transformations occuring in cryoprotective media were
determined from experimental thermoplastic curves. To reveal
the contribution of phase transformations corresponding
to each component of cryoprotective medium there were
examined the thermoplastic curves for distilled water, phy-
siological solution, culture media and corresponding solu-
tions of cryoprotectants. There were formulated the general
principles of selection of external deforming tension to
determine the considered temperature intervals and their
limit values for cryoprotective media.

For practical approbation there were determined the
mentioned temperature intervals for cryoprotective solution
(10% DMSO solution on the base of medium 199 with 20 mM
Hepes) used for cryopreservation of adult rat testicular
interstitial cells, namely: re-crystallization prior to eutectic
melting of cryoprotectant solution (—97...—89)°C and corres-
ponding melting (-89...—67)°C; re-crystallization prior to
melting of medium 199 eutectics (—47...—37)°C and melting
(=37...-21)°C, re-crystallization prior to melting of ice bulk
(-21...-15)°C and melting (-15...-6)°C.

Proposed methods are universal and may be used for
any cryoprotectant solutions prepared both on the base of
distilled water or culture media.
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IpekTUBHOCTb NMpPUMEHEHUs] NMPOTOKOAOB KPUOKOHCEPBUPOBAHUS
C KOHTPOAMPYEMbIMM CKOPOCTSIMM HarpeBa B TemnepaTypHbIX

MHTepBaAax (pa30BbIX MpeBpaAlEHNHi AAS KAETOK MHTEPCTULIMSL B3POCABIX KPbIC

A.B. lNaxomos, T.M. T'ypuHa, I'.A. Boxok
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHs, r. Xapbkos

Efficiency of Applying Cryopreservation Protocols with Controlled Heating Rates within

Temperature Intervals of Phase Transitions for Adult Rat Interstitial Testicular Cells
A.V. PakHomov, T.M. Gurina, G.A. BozHOK

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

W3y4enue BausHUS OTACIBHBIX (PAKTOPOB KPHOKOHCEP-
BHUPOBAHUS HA KU3HECIIOCOOHOCTH KIETOUHOM CyCIIEH3UU
1 COXPaHHOCTb (DyHKIIMOHAJIbHOM CHOCOOHOCTH CTEPOUI0-
TEHHBIX KJIETOK MOXKET CIIOCOOCTBOBATH PA3pa0OTKE PEKH-
MOB 3aMOPaKHBaHUS-OTTAUBAHMS, [I03BOJISIOIINX MAKCH-
MaJIbHO COXPaHUTh TOPMOHOIIPOIY LIMPYFOLIY O COCTABJISIIO-
IyI0 TecTuCcoB — KeTok Jletiaura. [Ipu pazpaboTke mpoTo-
KOJIOB 3aMOpaXMBaHHUI-OTTaUBAaHUS OMOOOBEKTOB, Kak
NPaBUIIO, OCHOBHOE BHUMaHHE YICISETCS PEXKUMY OXJIaxKIe-
HHS, B TO BpEMs BEDKHBAaEMOCTh OM000BEKTOB MOXKET 3aBH-
CeThb KaK OT CKOPOCTEH OXJIaXKICHUsI, TaK ¥ Harpena.

Henp nanHOU paboTH — Hccneno0BaTh 3 (HEKTUBHOCTh
NPUMEHEHHs IPOTOKOJIOB KPHOKOHCEPBUPOBAHHS C KOHTPO-
JIMPYEMBIMHU CKOPOCTSAMH OXJIQXKICHUsI-HArPEeBa B TeMIlepa-
TYpHBIX HHTepBasiaX ()a30BBIX NMPEBPALICHUHA Ha 3Tare
orranBaHus. OOpa3ubl 3aMOpaKUBaIH 110 Pa3pabOTaHHBIM
panee [['ypuna T.M., 2007] pesxumam ¢ KOHTPOITHPYEMBIMU
CKopocTsMH oxyaxaeHus. OTTanBaHue 00pa3IoB OCYIECT-
BISUTM B IIPOIPaMMHOM 3aMOpakMBaTese, KOMOMHUPYS
BbIcokue (20 rpaa/mun) u Hu3KKe (1 rpag/MuH) CKOpOCTH
Harpesa B yKa3aHHbIX TEMIEpaTypHBIX HHTEpBaiax. B ka-
YeCTBE KOHTPOJISl HCIIOJIb30BAIM OTTauBaHHE 00pa3IoB Ha
BozsiHOH Oane (40°C). I1pu aHanm3e pe3yiisTaToB ONpenessuIa
COXPaHHOCTB KJIETOK KaK COOTHOILICHNE KOJIMIECTBA KIETOK
JI0 ¥ TTOCJIE 3aMOPaKUBAHHSI-OTOTPEBA, & TAKXKE KOJTMYECTBO
KJIETOK C HETIOBPEIKICHHOM KJIETOYHOI MeMOpaHO#i B 3aBH-
CHMOCTH OT BapHaIiii CKOPOCTH Harpesa B TEMIIEPATy pHBIX
MHTEpBaax IUIaBICHHUS OCHOBHON MacChl JIbJa, IUIaBICHUS
CMECH 3BTEKTHYECKOW KOHLIEHTPAIIUU PacTBOpa KPHOIPO-
TEKTOpA, TJIABJICHUSI SBTEKTHKHU COCTABIISIOIIMX KYJIBTYPaJlb-
HOM Cpepl, a TAKXKE PEKPUCTAIUTU3AINH [P/l COOTBETCT-
BYIOIIMMH ITPOIIECCAaMH IUIABIICHUSI.

BriepBbie pa3paboTaH NpOTOKOJ KPUOKOHCEPBUPOBAHUS
KJIETOK MHTEPCTHUIIMSI TECTUCOB, B KOTOPOM OJiaromapsi uc-
TI0JTb30BAHHIO KOHTPOJINPYEMBIX CKOPOCTEH HarpeBa B TEM-
TIepaTypHbIX HHTepBanax (pa3oBbIX IPEBPALLICHHH ITOTyYCHBI
BBICOKHME ITOKA3aTelId COXPAHHOCTH M (PYHKIIMOHAIBLHON
AKTUBHOCTH KJIETOK B CycHeH3HuH (56,7%) 1 COXpaHHOCTH
rrormyssiin Kietok Jletinura (78,7%).

Ha mpumepe KII€TOK HHTEpCTHIUS TOKa3aHa BO3MOX-
HOCTb CO3/IaHHUsI €IMHOTO IPOTOKOJA 3aMOPaKUBAHUS-
OTTaMBaHHS C KOHTPOJIUPYEMBIMHI CKOPOCTSIMU B TEMIIEpa-
TYPHBIX HHTepBasax (a30BbIX MPEBPAILECHUN C UCTIONB30-
BaHHMEM ITPOTPaMMHBIX 3aMOpPakKHBaTeIeH, KOTOPBIHA CII0-
COOCTBYeT MaKCHMaJIbHOM COXPaHHOCTH KJiIeTOK. [Ipemio-
YKEHHast METO/IMKA IMEET YHHBEPCAIbHBIN XapaKTep U MOXKET
OBITh MCIIOIF30BaHA BHE 3aBUCUMOCTH OT BHJa OMO00OBEKTa
1 COCTaBa KPHO3AIINTHOM Cpeibl JUIs KpHOKOHCEPBHUPOBA-
HHSI Pa3JIMYHbIX BUJIOB KJIETOK.

Paboma evinonnena npu noooepoicxe PP/ (npoexm
Ne GP/F44/127)

KpuoGMoROr M

T.22,2012, Ne2

Studying the effect of particular cryopreservation factors
on viability of cell suspension and keeping a functional
ability of steroidogenic cells could contribute to develop-
ment of freeze-thawing protocols, allowing maximum preser-
vation of hormone-producing component of testes, Leydig
cells. When developing the protocols to freeze-thaw bio-
objects as a rule the main attention is paid to cooling regimen,
meanwhile the survival of the biological objects could de-
pend on both cooling and heating rates.

The research aim was to study the efficiency of appli-
cation of cryopreservation protocols with controlled cool-
ing-heating rates within temperature intervals of phase tran-
sitions at the stage of thawing. The samples were frozen
according to previously developed regimens with controlled
cooling rates [Gurina T.M., 2007]. The samples were thawed
in a programmable freezer by means of combination of high
(20 deg/min) and low (1 deg/min) heating rates within the
mentioned temperature intervals. As the control there was
used thawing of the samples in water bath (40°C). Analysis
of the results included the assessment of the post-thaw cell
survival as the ratio between cell number prior to and after
freeze-thawing, as well as the quantity of cells with non-
damaged plasma membrane in dependence of variation of
heating rate within temperature intervals for melting of bulk
of ice, melting of mixture of cryoprotectant solution of
eutectic concentration, melting of culture medium compo-
nents eutectics, as well as re-crystallization prior to corres-
ponding melting processes.

For the first we developed the protocol for cryopreserva-
tion of testes interstitial cells, which due to the use of control-
led rates of heating within the temperature intervals of
phase transitions allowed to obtain high indices of survival
and functional activity of general cell population (56.7%),
and survival of Leydig cells (78.7%) in particular.

The possibility of development of unified protocol for
freeze-thawing with controlled rates within temperature
intervals of phase transitions using programmable freezers,
which contributes to maximum preservation of cells has been
shown on example of interstitial cells. The proposed
methods are universal and could be used independently of
the bioobject type and composition of cryoprotective me-
dium for cryopreservation of different cell types.

The study was supperted by Ukrainian Foundation for
Fundamental Research (grant Nr. GP/F44/127).
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NMouck noAxoaAoB KPUOKOHCEPBUPOBAHUST ME3EHXUMAAbHbIX

CTPOMAABHBIX KAE€TOK B COCTaB€ aAbIMHATHLIX cd)epuquKux HOCUTeAen

B.C. 3arkos, H.A. TpyoaHOBA, KO.A. TTETPEHKO
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Searching the Approach to Cryopreserve Mesenchymal

Stromal Cells Inside Alginate Spherical Carriers

V.S. Zavkov, N.A. TRUFANOVA, YU.A. PETRENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KproxoHcepBHpOBaHIE ME3eHXUMAIbHBIX CTPOMAIBHBIX
kierok (MCK) B cocTaBe TpeXMEPHBIX HOCUTENEH SBIISETCS
aKTyaJIbHOH 3aJlauell COBPEMEHHOM KPHOOUOJIOTHH U TKa-
HEBON MHXKEHEPHH.

B nannoi1 paboTe n3ydanu BIUsIHAE KPHOKOHCEPBHPO-
BaHUs IIyTEM MEUICHHOTO 3aMOPaXMBAHUS U BUTPUDHUKaA-
LIH Ha )KU3HECTIOCOOHOCTH M METabOINYECKYIO aKTHBHOCTD
MCK uenoBeka, nakarcyaupoBaHHbIX (MMCK) B anbruHar-
HBIE C(hepHUUECKIE HOCUTEIH.

Jns nakancymsipmn MCK emermmBanu ¢ 1,2% anprunara
HATPHs, IOCIIC YETO MOKANENbHO BHOCHIH B pacTBop CaCl,.
Pa3mep nomydeHHbIX Kancyn coctasmsa 1,2—1,5 mu. [pu
kprokoHcepBrupoBanuu UMCK ncnonp30Bany ABa HOaXoza:

1. «OOMIenpUHATHIIN TIOJXO0I, BKIIFOYABIITUI MEIJICHHOE
(1 rpag/muH) oxsiaxacHue oOpasnoB mox 3ammuToi 10%
JMCO n 20% sMOproHaIIBHOM ChIBOPOTKH 110 —80°C 1 110-
clietyroliee Morpy»KEeHHE B XKHUIKUH a30T.

2. Butpudukanms mo 1 3auToil pacTBOPOB KPHOIPOTEK-
Topos JIDI1C (AMCO, stunerrmixoins (3), 1,2-npomanpon
(ITT) u caxapo3a), myTeM MPsIMOTO IOTPYKEHIS 00pa3IoB
B JKUIKHH a30T.

KuzHecriocoOHOCTh U METabOINYECKYI0 aKTUBHOCTh
uMCK 110 1 mocine KpuOKOHCEPBUPOBAHHSI OIICHUBAIIH C T10-
MolIpi0 peaokc-uaankaropoB MTT u Alamar Blue (AB).
Kuznecnocobnocts ”MCK mocie KpHoKOHCEpBUPOBAHUS
C HICTIOJIb30BaHNEM «OOIIETIPUHATOT0» ITOIX0/1a COCTABIISIA
okonio 80%, MeTaboITiyecKast aKTHBHOCTB KJIETOK, OIICHEHHAs!
¢ nomoisio AB-Tecta, — 70%.

Burpudukanuio uMCK ocymecTBisiian B pacTBope
JDTIIC-1, coctosuum u3 10% AMCO, 20% 3T, 20% I11,
0,5 M caxapo3sl. B ciryuae qByxaTammHoi 3KCHO3UIMH (2 MUH
30 ¢ B 50%-m 1 30 ¢ B 100%-M pacTBOpe) JKU3HECTIOCOOHOCTh
1 MeTa0onuecKast aKTUBHOCTb KIIETOK MOCIIe AeBUTPUpHKa-
1uy naganu 1o 25 u 28% coorBeTcTBeHHO. OTKA3 OT mep-
BOTO 3Tara skcno3unuu kinetok B 50% JDIIC-1 u onHoBpe-
MeHHOe yBenuueHue Bpemenu sxcno3unnu uMCK B 100%
pacTBOpe 10 5 MHH TTO3BOJISUTH ITOBBICUTH IIOKA3aTeI ! JKU3HE-
CIOCOOHOCTH KIIETOK 110 75%. YBeNn4eHnEe KOHIICHT Py
9T B cocrase pactBopa A3IIC no 30—45% noBsImano xus-
HecriocobHocTh UM CK mocne nesutpudukarmu 10 80%.

Takum 00pa3zoM, pe3yasTaTsl paboThl CBHIETEIBCTBYIOT
0 TIEPCTIEKTUBHOCTH MCIOIb30BAHHS BUTPH(PHUKAIINY B Ka-
YeCTBE ANBTEPHATHBHOTO MOAX0/1a KPHOKOHCEPBUPOBAHNUS
MCK B cocraBe allbTHHATHBIX C()epHUECKUX HOCHTETICH.

KpuoGMOROr M

T.22,2012, Ne2

Cryopreservation of mesenchymal stromal cells (MSCs)
inside of 3D carriers is an actual task of current cryobiology
and tissue engineering.

In this work we studied the effect of cryopreservation
using slow freezing or vitrification on viability and metabolic
activity of human MSCs encapsulated (eMSCs) in alginate
spherical carriers.

For encapsulation the MSCs were mixed with 1.2% so-
dium alginate and afterwards introduced dropwise into CaCl,
solution. The size of the resulted capsules made 1.2—1.5 mm.
During cryopreservation of eMSCs we used two approa-
ches:

1. ‘Traditional’ method comprised slow (1 deg/min)
cooling of the samples under 10% DMSO protection and
20% fetal serum down to —80°C and the following plunging
into liquid nitrogen.

2. Vitrification performed under protection of the solu-
tions of DEPS cryoprotectant solutions (DMSO, ethylene
glycol (EG), 1,2-propane diol (PD) and sucrose) by means
of direct plunging of the samples into liquid nitrogen.

Viability and metabolic activity of eMSCs prior to and
after cryopreservation were assessed using redox-indicators
MTT and Alamar Blue (AB). Viability of eMSCs after cryo-
preservation using ‘traditional’ approach made about 80%
and metabolic activity of cells according to AB test was
70%.

Vitrification of eMSCs was carried-out using DEPS-1
solution, containing 10% DMSO, 20% EG, 20% PD, 0.5 M
sucrose. In case of two-stage exposure (2 min 30 s in 50%
solution and 30 s in 100% solution) the viability and meta-
bolic activity of cells after devitrification felt down to 25
and 28%, correspondingly. Waiving the first stage of cell
exposure in 50% DEPS-1 and simultaneous increase of pe-
riod of eMSCs exposure in 100% solution up to 5 min allowed
to rise the cell viability indices up to 75%. Rise in the concent-
ration of EG as a component of DEPS-1 solution up to 30—
45% led to the increase in the viability of eMSCs after devitri-
fication up to 80%.

Thus the research results testify to a perspective of
using vitrification as an alternative approach to cryopre-
serve MSCs inside alginate spherical carriers.
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KpnokoHcepsupoBaHue kak pakTop ynpaBAeHus

CTPYKTYPHO-(PYHKLIMOHAABHBIM COCTOSIHMEM (DeTaAbHbIX HEPBHbIX KAETOK

E.A. MNoroxaH, H.H. baseHkO, M.B. OcTAHKOB
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Cryopreservation as Factor Controlling Structural
and Functional State of Fetal Neuronal Cells

Ye.A. PorozHAN, N.N. BABENKO, M.V. OsTANKOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Peanm3armst MexaHU3MOB IEHCTBHS (hETATBHBIX HEPBHBIX
kietok (PHK) onpexnensiercs cTpyKTypHO-(QYHKIIMOHAITb-
HBIMHU 0cOOeHHOCTAMH 3THX KieTok [Skardelly M. et al., 2011;
Tomerie A.H. u ap., 2011]. I3MeHeHne Kak MOMYSIIMOHHOTO
coctraBa @HK, Tak 1 X aAre3uBHBIX CBOMCTB MOCIIE KPHOKOH-
CepBUPOBAHMS HETIOCPEICTBEHHO OyAeT onpenelisiTh GpyHK-
IIHOHATBHBINA MOTEHINAJ 3THX KIETOK.

Lens uccnenoBanus — onpeneicHne PeHOTUIMHIECKUX
XapaKTepPUCTHUK U aAr€3UBHBIX CBOMCTB reTepOreHHOM Mmo-
mymsiin @HK, KpHoKoHCEepBUPOBAHHBIX € HCIIOIb30BaHUEM
Pa3HBIX PEKIMOB OXJIKACHHS.

Martepwuanom s uccuenoanus ciryxmmm @HK 6erprx
6ecnopomHbIX KpbIC 11 CyTOK recrannm, KpHOKOHCEPBUPO-
BaHHbIE 110 TpeM pexxumam: P1 [Tpumenxo B.W. u np., 2004],
P2 [Redmond D.E. Jr. et al., 1988], P3 [Tonbues A.H. u ap.,
2011]. Cybmomymsiunonnslit coctaB ®HK nccnenosanu me-
TOJIOM IIPOTOYHOM HUTODIIYOPUMETPHH C UCIIOIb30BAHUEM
MOHOKJIOHaJIBHBIX anTuTe K CD133, nestin, 3-tubulin, GFAP
(BD, CIIIA). Anre3usnsiii noreriwan @HK o u ocie kpuo-
KOHCEPBUPOBAHMS OLIEHUBAIIA B CUCTEME i1 Vitro TIPU KYJlb-
tuBupoBanuu B cpeie DMEM/F12 ¢ no6asnennem 10% de-
TAJIFHOHM TEJsIYbeH CHIBOPOTKM B yamkax Iletpu, moBepx-
HOCTB KOTOPBIX OblIa OKPBITA OSIIKaMH BHEKJICTOYHOTO MaT-
pHKca, 00ecIeYNBaIOIIMMH IIPEUMYIIIECTBEHHOE IPUKPETI-
JIeHue HellpoHaTbHBIX AsteMeHToB (BioCoat [Tomu-D-nm3un/
Jlamuans; BD), mmansHeix kiaeTok (BioCoat Jlamuans/®uo-
ponekTrH; BD). Ouenky QpyHKIMOHAIBHOTO IMOTEHIHAA
CTBOJIOBBIX KJIETOK IIPOBOJIMIIN B YCIIOBUAX OECCHIBOPOTOU-
HOMW NMUTATEIbHOM Cpebl ¢ J0OaBICHHEM MUTOTCHOB.

IIpoBeneHHbIe HCcCIe0BAaHMS [TOKa3ad, uTo P1 croco6-
CTBOBAJI YBEIIMYICHHUIO COAEPKaHUS BCEX UCCIEAYEMbIX CYyO-
nomyisauit @HK, P2 — npenMyiecTBeHHO NIHAIBHBIX KIle-
Tok (GFAP"); P3 — cTBosnoBbIX KiteTok (CD133" u nestin') Ha
(oHe rudeny MPOIBUHYTHIX B U PEPEHIPOBKE HEHPO-
HAJTBHBIX Npe/IecTBeHHUKOB (3-tubulin®). Ouenka aare3us-
Horo norenuaina ®HK mokazaina, 4ro ucnons3yemsie pe-
KHMMBI 3aMOP)XNBAHHA B PA3IMYHOM CTEIICHN MO (UIIH-
PpyIoT 3KcTiaHcuio Montekyn aaresun Ha @HK: ot crumyrsimim
JI0 MHrHOMPOBaHMsL. YCTaHOBJICHA BpEeMEHHas 3a/epKKa
HOsIBJICHUs Helpocdep Ha 1-2 CyTOK BHE 3aBUCHMOCTH OT
HCIIOJIB3YEMOTO pEKUMa KPUOKOHCEPBUPOBAHUS, IIPH 3TOM
KOJTMYECTBO CPOPMHUPOBAHHBIX HEHPOCHEp Onpeaesaioch
YCIIOBHSIMH 3aMOPaKUBAHHUSL.

Takum 00pa3oM, HU3KOTEMIIEPATYPHOE KOHCEPBUPOBa-
HHUE MOXET pacCMaTpUBAThCA KaK METOJ MOoAHU(UKAIHUU
CTPYKTYPHO-()yHKIIMOHAIEHOTO COCTOSIHUSI OM000BEKTa, a
3HAYUT — TepareBTuueckoro norenuuana GHK.

KpuoGMOROr M

T.22,2012, Ne2

Realization of mechanism of fetal neuronal cells (FNCs)
action is determined by structural and functional peculiarities
of these cells [Skardelly M. et al., 2011; Goltsev A.N. et al.,
2011]. Changes in both population composition of FNCs
and their adhesive properties after cryopreservation will di-
rectly determine their functional potential.

The research aim was to examine the phenotype charac-
teristics and adhesive properties of heterogenic population
of FNCs cryopreserved according to different cooling regi-
mens.

The research was performed in FNCs of white outbred
rat fetuses of the 11" gestation day, cryopreserved accor-
ding to three regimens: R1 [Grischenko V.I. et al., 2004], R2
[Redmond D.E. Jr. et al., 1988], R3 [Goltsev A.N. et al., 2011].
Subpopulation composition of FNCs was studied by flow
cytometry using monoclonal antibodies to CD133, nestin,
B-tubulin, GFAP (BD, USA). Adhesive potential of FNCs
prior to and after cryopreservation was assessed in vitro
during culturing in DMEM-12/F12 supplemented with 10%
fetal calf serum in Petri dishes, which surface was coated
with the proteins of extracellular matrix, providing the pre-
dominant adherence of neuronal elements (BD, BioCoat
Poly-D-lysine/Laminin), glial cells (BD, BioCoat Laminin/
Fibronectin). Functional potential of stem cells was estima-
ted under conditions of serum-free nutritive medium sup-
plemented with mitogens.

The performed studies have shown that R1 contributed
to an increased content of all the studied subpopulations
of FNCs, R2 did predominantly to glial cells (GFAP*); R3
resulted in enrichment with stem cells (CD133" and nestin®)
on the background of death of the more differentiated neu-
ronal progenitors (B-tubulin®). The assessment of adhesive
potential of FNCs has shown that the applied freezing
regimens modify the expansion of adhesion molecules in
FNCs in a different extent: either stimulation or inhibiting.
There was found a time delay by 1-2 days in appearance of
neurospheres independently on the used cryopreservation
regimen, thereat the quantity of the formed neurospheres
was determined by freezing conditions.

Thus low temperature preservation may be considered
as the method of modifying the structural and functional
state of biological object, allowing to control the therapeutic
potential of FNCs.
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CoH B CTpyKType OTBeTa OpraHM3ma Ha pa3AWYHble BUAbI XOAOAOBBIX BO3AEHCTBUIA

E.A. BEHLKOBCKAS
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Sleep in Structure of Organism Response to Different Cold Effects

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

Xo11011, aKTUBUPYS CUCTEMY TEPMOPETYIISILIUM, 32Ty CKAET
KakK aBTOHOMHBIE, TaK U MOBEIECHYECKUE MEXaHU3MBbI, Ha-
NpaBJCHHbIE Ha U3MEHEHUE YPOBHS MPOAYKLIUHU U OTJAuU
teruta. Eciu MmeTabonndeckue, MUPKYISITOPHBIE H TOPMO-
HaJIbHbIE OTBETHl OPraHM3Ma Ha XOJIOIOBbIE BO3JEHCTBUS
XOPOIIIO U3YYEHbI, TO MHOTHE (DU3HOIOTUICCKIE MTPOSIBIIC-
HUSI 9TUX U3MEHEHUI U B YaCTHOCTH U3MEHEHNS CHA — M3y4e-
HBI HEJTOCTATOYHO.

Iens paboOThl — M3YYUTH BIUSHUE PA3IUYHBIX BUIOB
XOJIOJIOBBIX BO3JCMCTBUIA, OTIIMYAIOILINXCS] YDOBHEM aKTHBA-
[IUY TUPEOUTHOM CHCTEMbI Ha aJIalITAIIHOHHBIE CITIOCOOHOC-
TH ¥ IIUKJI COH-00/IPCTBOBaHHE KPBIC.

DKkcrepuMeHTH ono0persl KomureToM 1Mo OmosTHKE
npu UTTKuK HAH Ykpanssl v 1poBeieHbI Ha KPbICaX-CaM-
uax nuHuu Bucrap. M3ydeHbl pa3Hble BUIbI BO3IEHCTBUM,
OTIMYAIOLLUXCS IJUTEIBHOCTBIO U KPATHOCTBIO BIUSHUSI XO-
JIOJTOBOTO (haKTOpa, YPOBHEM aKTHBALIUU THPEOUIHOM CHC-
TEMBI: JUTUTEIbHOE X0J10/10Boe Bo3elicTBue (JIXB) ocymiect-
BIISUIOCH COZIep)KaHHeM >KUBOTHBIX Ipu 4°C B TeueHue 30—
40 mueit; putmudeckue (PXB) — )KHBOTHBIX OABEPTau B
TedeHue 2-X qHel 2-M cepusaM u3 9 oxnakaeHuit o 15 mun
npu —12°C (PXB1) mmm 10°C (PXB2) ¢ maTepBazamu 1o 45 MuH
npu 23°C. B chIBOPOTKE KPOBU H3MEPSIIH KOHIIEHTPALIUIO
THUPEOUTHBIX TOPMOHOB M KOHEYHBIX ITPOTYKTOB 0OMEHA OK-
CHU/a a30Ta. AJaNnTalMOHHBIC CIIOCOOHOCTH OIICHUBAJH B
TECTE BBIHY>KJICHHOT0 IJIaBaHUsI B X0JI0AHOM Boze. M3MeHe-
HUS IHUKIIA 00IPCTBOBAHIE-COH aHATM3UPOBAIIH 110 001IIe-
MPUHATHIM KPUTEPUSIM.

Bo Bcex ciydasix X0J1010BbI€ BO3ACHCTBUS IPUBOIMIN K
(hOPMHUPOBAHHIO AKKITMMAIHH, BRIPAXKAFOIICHCSI HITH B YBE-
JIMYEHUH BpeMEHH NMPEeOhIBAaHMS )KUBOTHBIX B XOJIOTHOM BOJIE
3a CYCT TOMUHUPOBAHHUS TACCUBHBIX (DOPM MTOBEICHHS HITH
MOBBIIEHUH YCTOMYMBOCTH TeMIlepaTypsl Tena. [Ipu aTtom
YPOBEHb aKTUBAIIMHU THPEOUTHON CUCTEMBI, SIBISIOMIEHCS
BeAyIIel B MeTabomnyeckoM 00eCIIeueHIH ITPOLIECCOB XO-
JIOAOBOM aKKIMMaIuu, ymeHbimaics ot JIXB k PXB1 u Obu1
MUHUMaJIbHBIM Iipu PXB2. XonogoBeie BO31EHCTBUS IPUBO-
JAITA K U3MEHECHUIO TITyOWHBI U [UTHTENhHOCTH cHa: JIXB
YBENMYHBAJIH TITyOHHY ¥ JUTUTEIEHOCTH KaK MEJICHHOBOJI-
HoBoro cHa (MBC), Tak n mapamokcansHoro (I1C); PXB1 —k
YBEIMYEHUIO JUTUTENILHOCTH TONBKO [1C; PXB2 — nimrensHoc-
™1 MBC. IIpu PXB oTmeuanoch n3aMeHeHne KOHIIEHTPAIuN
KOHEUYHBIX MPOYKTOB OOMEHA OKCHJIa a30Ta B CHIBOPOTKE
KpOBH, 3HaYUTEIFHOE MX TOBBIIIEHUE HAOIIONAIOCH MPHU
PXB2.

TakuMm 00pa3oM, XOJIOMOBbIC BO3JACHCTBHUS, MOBBIIIAS
aZlanTalMOHHbIE CITIOCOOHOCTH OpraHWU3Ma, B Pa3HOM cTe-
MI€HU aKTUBUPYIOT TUPEOUIHYIO cucTeMy. I3MeHeHus cHa
P 3TOM MOTYT OTPaKaTh IIYOHHY BOBJICUCHUS CHCTEMBI
TEPMOPETYJSALUN B MPOLECC HOpMAIU3alUKU TeMIepa-
TYypHOI'O TOME0CTa3a, @ KOHLIEHTPALMsI KOHEYHBIX IPOJYKTOB
oOMeHa OKCH/Ia a30Ta B KPOBH OTIPEICIICT e¢ HAIPaBIICH-
HOCTb.

KpuoGMoROr M

T.22,2012, Ne2

Cold activates the system of thermoregulation and
thereby triggers both autonomous and behavioral mecha-
nisms directed to the change in the level of heat production
and rejection. Meanwhile metabolic, circulatory and hormo-
nal responses of an organism to cold effects have been well
studied,many physiological manifestations of these changes
and in particular the one in sleep have been insufficiently
investigated.

The research aim was to study the effect of different
kinds of cold effects differing by the level of activation of
thyroid system on adaptation abilities and sleep-wake cycle
inrats.

The experiments approved by the Committee in Bioethics
at the IPC&C of the National Academy of Sciences of
Ukraine were carried-out in Wistar male rats. There were
studied different types of effects altering by the duration
and repetition of cold effect, level of thyroid system activa-
tion: long-term cold effect (LTCE) was caused by maintaining
the animals at 4°C for 30—40 days: rhythmic cold effects
(RCE) were performed by subjection of the animals to 2 ses-
sions of nine 15-min-long coolings during 2 days at —12°C
(RCE1) or 10°C (RCE) with 45-min-long pauses at 23°C. In
blood serum there was measured the concentration of thy-
roid hormones and final products of nitrogen oxide exchange.
Adaptation abilities were tested using test of forced swim-
ming in cold water.The changes in sleep-wake were analyzed
according to standard criteria.

In all the cases the cold effects resulted in the formation
of acclimation manifested in either increased time of animals
staying in cold water due to dominating passive forms of
behavior or in the enhanced resistance of body temperature.
Herewith the level of activation of thyroid system, being
the leading one in metabolic provision of cold acclimation
processes, reduced from LTCE to RCE1 and was minimal at
RCE2. Cold effects led to the altered depth and duration of
sleep: LTCE increased the depth and duration both of slow
wave sleep (SWS) and paradoxical sleep (PS); RCE1 raised
the duration only of PS, and RCE2 did the duration of SWS.
At RCE there was found the change in concentration of
final metabolic products of nitrogen oxide in blood serum,
their significant rise was observed at RCE2.

Thus the cold effects activate thyroid system in a diffe-
rent extent by increasing the adaptation capabilities of an
organism. The change in sleep thereat can reflect the depth
of involving the thermoregulation system into normalization
of temperature homeostasis, and concentration of final
products of nitrogen oxide metabolism in blood determines
its orientation.
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AHaAn3 3kcnpeccuu reHa ido B Me3eHXMMAaAbHbIX CTBOAOBbIX KAeTKaxX (heTaAbHOM

neYyeHn Mblileit NOCAe KPUOKOHCEePBUPOBAHMS
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Analysis of ido Gene Expression in Mesenchymal Stem Cells

of Mice Fetal Liver after Cryopreservation

A.Yu. Dimmrov, O.V. CHeLomBITkO, P.A. Borisov, M.V. OsTANKOV
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Bbnaronapst conep>kaHUIO ME3EHXMMAIBHBIX CTBOJIOBBIX
kietok (MCK) ¢ yHHKaIbHOW HIMMYHOMOIYTHPYIOIIEH aK-
TUBHOCTBIO (peranmpHas meueHb (PII) 3aHsma KITOYeBOEC
MECTO B KJICTOYHOH Tepaliy ay TOMMMYHHBIX 3a00/IeBaHUH
(AN3). One n3 mexann3moB BiussHU MCK Ha mMMyHHBIE
KJIETKU PELUITHEHTA PEaTU3yeTCsl Yepe3 NPOIYKIIUIO HHIO-
namMuH 2,3-auokcurenassl. CyIiecTBEHHO, YTO Ha Pa3HBIX
sranax rectanuu OII uzmensercs kak conepxanue MCK B
OpraHe, TaKk ¥ UX CTPYKTYPHO-()yHKIIMOHAIBHBIN CTATYC, B
TOM YHCJIE CIIEKTP NMPOAYLHPYEMBIX MEANATOPOB, UTO HE
MOKET He BIUATH Ha MX UMMYHOMOAYJIHPYIOIIHE CBOMCTRA.
YCcTaHOBNIEHO, YTO MMMYHOMOAYJIUPYIONIAsi aKTHBHOCTh
MCK ®II nzmeHseTcs nocne HU3KOTEMIIEPaTypHOro BO3-
JEUCTBUS U MOXKET JTa’Ke MPEBBIIATh AaKTUBHOCTh HATUBHBIX
kietok. M3ydenne cocraBa ®@I1 Ha pa3HbIX STanax recTalyy,
a TaKoKe aHAJIN3 YPOBHSA SKCIPECCHHU I'eHa ido B HATUBHOM U
KPHOKOHCEPBUPOBAHHOM MaTepuajie IOMOXeT Ooiee
3¢ $EeKTUBHO HCIIOIB30BaTh ero s eueHus AN3. Lens
UCCJIEJOBaHHS — CPABHUTENILHOE U3Y4YEeHUE (PYHKIIMOHAIb-
HoM aktuBHOCTH TeHa ido B MCK @I pa3HbIX cpOKOB rec-
TaIIH I10CJIe KPHOKOHCEPBUPOBAHUS.

OO0BEKTOM HCCIIeIOBaHUS OBLTH KICTKH (eTaTBHOM I1e-
yeHu (K®II) mpimeit 14 u 18 cytok recramuu. Opaxius
CD105* K®II 6p1a momy4eHa METOJJ0OM HMMYHOMAarHHUT-
Ho# coptupoBkr Ha BD IMagnet (BD, CILIA) ¢ ucrions3oBa-
HHEM MOHOKJIOHATTBHBIX anTuTen (MAT) k Monekynam CD105
(BD, CIIA). Aranu3 BBIIEICHHONW (PAKIIMHA TPOBOIMIIH
MeToJIoM npoTouHoi nurtomerpun Ha FACS Calibur (BD,
CIIA) c ucnionpzoBaaneM MAT (BD Biosciences, CIIIA) k
monekynam CD105, CD73 u CD44. A ire3uBHbIN NOTEHIHAT
aHAJIM3UPOBAIIH 110 cTaHxapTHBEIM MeToaaM [Cepreesa H.C.,
2006]. st *HIAYKIUU OCTEOTeHHOTo AU hepeHIMPOBAHUS
MPOBOJIIIHN KyJIBTHBHPOBaHHUE BbIIeneHHbIX CD 105" kieTok
o T.M. I'puaayky (2008). @pakunu KOII 3amopaknuBaim
nox 3amutort 10% JIMCO Ha mporpaMMHOM 3aMOpPaXKH-
Batene YOII-6 (CKTb c OIT UTIKuK HAH VYkpaunsr) co
ckopocTbio 1 rpan/muH 10 —25°C ¢ nociaeayomuM norpy-
JKEHHEM B KUAKHH a30T. OOpasIisl 0TOrpeBaji Ha BOASHOM
6ane npu 40°C. DxerpeccHio rexa ido B 0011el CyCclieH3nu
kiieTok DI, a Takke B BbIJICJICHHBIX HA MATHUTHOM COpTEpE
¢dpaxmsax CD105 1 CD105* (MCK) 1o 1 rociie KpHOKOHCep-
BHpOBaHUs onpenensu meronoM I11IP-PB wHa ammmudu-
karope AHK-16 (Poccus).

ITokazano, yTo OosbIas 4acTh BeIACIeHHBIX CD105*
kieTok HeceT Mapkepsl CD73 u CD44; arrectauus ¢pyHK-
LIMOHAJILHOW aKTUBHOCTH B CUCTEME i1l Vitro TIO3BOJIUIIA OT-
Hectn ux K MCK. Ilo Mepe yBenn4eHns cpoka recTaiii B
Kietkax oomiero myna KO, a Taxoke B BbIIEICHHBIX (ppaKimsx
HaOmoaeTes CHIKCHNE YPOBHS AKCIIPECCHH reHa ido. Yc-
TAQHOBJICHBI U3MEHEHHS B CTEIIEHH 3KCIIPECCHH T'eHa ido B
MCK ©@II nocne xproxoHncepsuposanusi: MCK nocne kpuo-
KOHCEPBHPOBAHUS XapaKTEPH30BAIHNCH 00jiee BBICOKUM
coJIep)KaHHEM TPAHCKPUITOB ido.

KpuoGMoROr M

T.22,2012, Ne2

Due to presence of mesenchymal stem cells (MSC) with
aunique immunomodulating activity the fetal liver (FL) have
taken a key place in cell therapy of autoimmune diseases
(AID). One of the mechanisms of MSC effect on recipient’s
immune cells is implemented through production of indo-
leamine 2,3-dioxygenase. Of importance is that MSC content
in FL of different gestation terms is different as well as their
structural-functional state including the spectrum of pro-
duced mediators affecting their immunomodulating pro-
perties. Immunomodulating activity of FL MSC is shown to
be changed after low-temperature exposure and could even
exceed activity of native cells. Study of FL composition at
different gestation terms and analysis of ido gene expres-
sion level in native and cryopreserved material will enable
its more effective application to treat AID. The research aim
was to study comparatively the ido gene functional activity
in FL MSC of different gestation terms after cryopreser-
vation.

Research objects were mice fetal liver cells (FLC) of the
14" and 18" gestation days. CD105" fraction of FLC was ob-
tained by immunomagnetic sorting with BD IMagnet (USA)
and monoclonal antibodies (MAB) to the molecules CD105
(BD, USA). Isolated fraction was analyzed by flow cytometry
with FACS Calibur (BD, USA) using MAB (BD Bioscience,
USA) to the molecules CD105, CD73 and CD44. An adhesive
potential was analyzed by standard methods [Sergeeva N.S.,
2006]. For induction of osteogenic differentiation we carried
out the culturing of isolated CD105" cells according to
[Grinchuk T.M., 2008]. FLC fraction was frozen under 10%
DMSO protection using a programmable freezer UOP-6 (Spe-
cial Design and Technical Bureau with Experimental Unit of
the IPC&C of the National Academy of Sciences of Ukraine)
with the cooling rate of 1 deg/min down to —25°C with the
following plunging into liquid nitrogen. The samples were
thawed on water bath at 40°C. Expression of ido gene in
general FL cell suspension as well as the isolated with
magnetic sorter CD105-and CD105* fractions (MSC) prior
to and after cryopreservation were determined by RT-PCR
method with amplifier ANK-16 (Russia).

We have shown that the most part of isolated CD105*
cells carried the markers of CD73 and CD44. Attestation of
their functional activity in vitro allowed to refer them to
MSC. With increasing a gestation term in the cells of FLC
general pool and in isolated fractions the decrease of ido
gene expression level was observed. The changes of ido
gene expression level in FL MSC after cryopreservation ha-
ve been established: MSC after cryopreservation were cha-
racterized by higher content of ido transcripts.

problems
of cryobiology

Vol. 22, 2012, Ne2



BAMsiHMe KPMOKOHCEPBUPOBAHUSI HA YPOBEHb 3KCMPECcCMU reHa nanog
B Me3eHXMMAAbHbIX M remMOno3TUYECKUX CTBOAOBBIX KAETKaX

¢heTarbHONM MevYeHn Mbiedl paHHUX CPOKOB recTaunu
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Effect of Cryopreservation on nanog Gene Expression in Mouse Fetal Liver

Mesenchymal and Hemopoietic Stem Cells of Early Gestation Terms

P.A. Borisov, A.Yu. Dimimrov, O.V. CHELOMBITKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Buonoruyeckuii MaTepuan (eTanbHOTO MPOUCXOKACHUS
LIMPOKO UCIIONB3YETCs B KJIETOYHOW Tepanuu. Me3eHxu-
manbHble (MCK) u remonostudeckue (I'CK) ctBosnoBbIe
KIeTKH petanpHoi medeHu (KDIT) momoxuTensHo 3apeKo-
MEH/IOBaJIN ce0s NpH JICUEHUH ayTOMMMYHHBIX 3a0oie-
BaHui. [TlokazaHo, 4T0 HAMOOJIBIINM ITOTEHIMAIOM 00JIa-
JIaf0T KJIETKH PaHHUX CPOKOB T'€CTAallNH, OTHAKO OH YMEHb-
mraeTcs B mpouecce nx auddepeHnnpoBKH, YTO CBA3aHO CO
CHIDKEHHEM YPOBHSI SKCIPECCHHU Stemness-reHoB, B 4acT-
HOCTHU T'eHa nanog. KpruokoHCepBUpOBaHUE MO3BOJISIET HE
TOJIBKO COXPAHHUTh OMOOOBEKT, HO M U3MEHUTD €r0 CBOMCTBA,
B TOM YHCJI€ HA TCHOMHOM M IOCTT€HOMHOM YPOBHSX.

Lens nccnenoBanus — U3yUCHHUE BIMSHUS KPHOKOHCEP-
BUPOBAHU Ha KCIIPECCHUIO Te€HA nanog B CyONOMyIIAIIIX
KOIT (MCK u I"CK) M€ paHHHUX CPOKOB I'eCTAIUH.

B skcnepumente ucnomnbszoBanu KOII mpimelt nuHun
CS57BL. Kiuerounast cycneHsus Oblia HOJydeHa IyTEM
TOMOTEHH3anuu (heTanpbHON Me4YeH! MEImeH 14-X cyTok
recrarmu B cpene 199. @pakuuun CD105" (MCK)u CD117*
(I'CK) 6butn BbIIEIEHBl IMMYHOMAarHUTHBIM COPTHPOBA-
HHEM C HCIIOJIb30BaHUEM COOTBETCTBYIOIINX MOHOKJIOHAJIb-
HbIX anTUTEN. KOIT kpriokoHcepBupoBau mof 3amuroi 10%
JAMCO B mporpaMMHOM 3aMOpaKHBATEIE CO CKOPOCTHIO
oxaxaeHns 1 rpag/muH 10 —25°C ¢ OCIIC MY OIIUM TOTPYKe-
HHEM B KUKHH a30T. OOpasiibl OTOrpeBalii Ha BOISHOW OaHe
npu 37°C. Xu3zHecrnocoOHOCTh KJIETOK OMpPENesuId IO
OKPAaIIMBAHMIO MPOMUIANH MOAUIOM. DKCIIPECCHIO T€Ha
nanog B BBIJICIICHHBIX CYOIIOMYIISINSAX HATUBHBIX H KPHOKOH-
CEpPBUPOBAHHBIX KJIETOK oueHuBanu meroaom III[P-PB.
Cratuctuueckuii aHann3 ObUT BBITIOJIHEH B riporpamme Ori-
gin 6.0 ¢ ucnionp3oBanueM t-recta CTBIOICHTA.

KproxoHcepBHpOBaHUE NO3BOIMIO COXPAHUTB 76,2 +2,8
u 88,0 + 3,2% xusnecnocobusix MCK u I'CK cooTBeTcT-
BEHHO. YPOBEHbB 3KCIIPECCUU nanog B CyONOMyAIUsIX Ha-
THUBHBIX U KPHOKOHCEPBUPOBAHHBIX CTBOJIOBBIX KJIETOK
CTaTUCTUYECKU OTIMYAJICS. 3aMOPaXKHUBAHNE-OTTAaUBaHNE B
Ppa3HOM CTETIEHU CHIXKAJIO YPOBEHb dKcnpeccru reHa B MCK
u I'CK, 94T0 MO’XET MTOBIHATH HA TePANEBTUICCKUNA TIOTCH-
man KOI1. CnenoBarensHo, BIUSAHIE KPHOKOHCEPBUPOBAHUS
Ha Mop¢osiornyeckoe U (QyHKIIMOHAIBHOE COCTOSHUE
XpaHsIHXCcsl 00BEKTOB TPEOYET HOTIOTHUTEIBHBIX HCCIE0-
BaHMI, 2 0COOCHHO IKCIIPECCHH TCHOB, PETYTUPYIOIIHX LTI~
PHIIOTEHTHOCTh CTBOJIOBBIX KJICTOK. JlanpHel e nceieno-
BaHUsI TTO3BOJISIT ONTHMH3UPOBATh MPOTOKONIBI KPUOKOH-
CepBUPOBaHU (PEeTaJIbHOr0 MaTepHaa U MoBBICUTH P Qek-
TUBHOCTb KJIETOYHOU TEpaIiHy.

KpuoGMoROr M

T.22,2012, Ne2

Biological material of fetal origin is widely used in cell
therapy. Mesenchymal (MSC) and hemopoietic (HSC) stem
cells of fetal liver (FLC) render a positive effect when treating
autoimmune diseases. It was shown, that the biggest poten-
tial is presented by cells of early gestation, but it became
lower during differentiation, that is associated with decrease
of stemness-genes expression level, particularly nanog gene.
Cryopreservation allows not only to preserve the biological
object, but to change its properties at genome and postge-
nome levels.

The research aim was to study the cryopreservation ef-
fects on nanog gene expression in FLC (MSC and HSC)
subpopulations from mouse embryos of early gestation.

FLC from C57BL mice were used in the experiment. Cell
suspension was obtained by homogenization in medium
199 of mouse fetal liver of the 14™ gestation day. CD105*
(MSC) and CD117* (HSC) fractions were isolated by immu-
nomagnetic sorting using corresponding monoclonal anti-
bodies. FLC were cryopreserved under protection of 10%
DMSO with a programmable freezer with 1 deg/min cooling
rate down to —25°C with the following plunging into liquid
nitrogen. The samples were thawed on water bath at 37°C.
Cell viability was assessed by propidium iodide staining.
Expression of nanog gene in isolated native and cryopreser-
ved cell subpopulations was examined by qRT-PCR. Statis-
tical analysis was performed by Origin 6.0 software using
Student’s t-test.

Cryopreservation enabled to preserve 76.2 + 2.8% and
88.0 +3.2% of viable MSC and HSC, correspondingly. The
level of nanog expression in subpopulations of native and
cryopreserved stem cells was statistically different. The free-
ze-thawing decreased the gene expression to different ex-
tents in MSCs and HSCs, which may affect a therapeutic
potential of FLCs. Consequently, cryopreservation effect
on morphological and functional state of the stored objects
requires additional research. Special attention should be
paid to the cryopreservation effect on expression of genes
regulating pluripotency of stem cells. Further studies will
allow to optimize the protocols for cryopreservation of fetal
material and increase efficiency of cell therapy.
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Change of Structural-Functional State of Hamster Neocortex

During Cold Acclimaton and Hibernation

K.I. Butsky'?, V.S. MARCHENKO'
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MoienupoBaHHe COCTOSTHHS CKYCCTBEHHOU rHOepHa-
MM, OJTU3KOH K €CTECTBEHHOM, Y KPYITHBIX MJIEKOITUTAIOIINX
¥ 4eJIOBEKa MMEET OTPOMHOE MpaKTUdecKoe 3HaueHue. Ox-
HAaKO YCTaHOBJICHO, YTO IIPH 3UMHEH CIISYKe CYLICCTBEH-
HBIM 00pa3oM peaylupyeTcs ISHAPUTHOE APEBO HEHpO-
HaJIbHOM CETU KOPbI TOJIOBHOIO MO3Ta U MHOTHX IOJIKOP-
KOBBIX CTPYKTYP, YTO MOXKET IPUBECTH K IOTEPE MaAMSITH.

Leb paboTHI — KOMILICKCHAS OLICHKA BIHSHUS TUIIOTEP-
MUH Ha CTPYKTYPY ¥ QYHKITIH TOJIOBHOTO MO3Ta.

B mepBoii cepun SKCIIEPUMEHTOB U3Y4alii MOpdomeT-
pUYeCcKHe XapaKTepUCTUKN HEHPOHOB KOPHI TOJIOBHOTO
MO3Ta KOHTPOJIBHBIX U OINBITHBIX KUBOTHBIX. JlJIs1 OLIEHKH
CJIOKHOCTH HEHPOHAJIbHOM CETU U OTAEIbHBIX HEHPOHOB
THOepHHUPYIOIETro Mo3ra OblI IPUMEHEH (paKTaIbHBIN aHa-
nu3. OGHapyYKEHO, YTO CTPYKTYpa ACHAPUTHOTO JAPEBa Cy-
IIECTBEHHO PENyLHpYeTCs MpH TMOepHAINH, TOTHOCTHIO
BOCCTaHABJIUBAsICH IIPU MPOOYKICHHH.

[IpencTaBisiock 1eecoo0pa3HbIM BESICHUTS, BIHSIOT
JIU TaHHBIC CTPYKTYPHBIC I3MCHEHHS Ha (QYHKIIHOHATIBHYIO
akTUBHOCTB. [ToaTOMY B ciienytouieil cepuu sKcriepuMeH-
TOB M3Yy4alH BIUSHUE Pa3HbIX XOJIOJAOBBIX BO3IEHCTBUN
(IMKIIMYecKas U JTUTEIbHAS aKKIMMAaIis) Ha BRIPaOOTKY
YCIOBHOTO pediekca y XOMSIKOB. bpl1o moka3aHo, 4To moc-
JIe XOJIOJIOBBIX BO3JEUCTBUM Y XOMSIKOB IOBBIIIAETCS CKO-
POCTB peakimy n30eranus Ha 6e3yCIOBHBIN pa3apaKUTENhb —
MoTOK ropstaero Bozayxa S0°C (yCI0BHBIH pa3ipaskuTeNb —
CBET, JIaMIla HaKaJlnBaHusa MOIHOCThIO 60 BT). Hanbonee
APKO 3TOT AP HEKT MPOSBIACTCS IPHU AITUTEIHHOM aKKIHMa-
LUH.

st onpenenenyst IpUYMH U MEXAHU3MOB XOJI0I0BOM
CTHMYJISIIIAH YCIIOBHO-PEPICKTOPHON AEATEIEHOCTH, YCKO-
peHusS GOpMHUPOBaHUS peaKIUN W30ETaHUs OICHUBAINCH
M3MEHCHUS YaCTOTHBIX XapaKTEPUCTUK OMOAIEKTPUIECKOM
AKTUBHOCTH MO3ra. ClieKTpajbHO-KOPPEISALMOHHBIN aHaIu3
ANIEKTPO3HIEe(aTOrpaMM MoKaszaj, 4To OM03IEKTpUUIECKast
AKTHBHOCTBH MO3Ta XOMSIKa MOCIIE JITUTEIBHON TeMIIepaTyp-
HOW aKKJIMMAITUH (C BBICOKO# CKOPOCTHIO BEIPAOOTKH ped-
JIEKCa) XapaKTEePU3yeTCs BRICOKOAMITIUTYIHBIM CEKyHTHBIM
PUTMOM M BBICOKMM YPOBHEM IIPOCTPAHCTBEHHOW KoTe-
PEHTHOCTH TeTa-pUTMa dJIEKTPOdHIIePaTorpaMMbl. Brico-
Kasi CKOPOCTh (POPMHPOBAHUS PEAKIINH H30ETaHU MOKET
OBITH CBsI3aHA C HEHPO(DU3NOIOTUICCKIMH MPOLIECCAMH,
00yCITOBIICHHBIMH BBICOKUM YPOBHEM IIPOCTPAHCTBEHHON
KOT€pEHTHOCTH TETa-PUTMA.

KpuoGMoROr M

T.22,2012, Ne2

Modeling of state of artificial hibernation close to natural
one in large mammals and humans is of great practical value.
However, it has been established that during hibernation a
dendritic tree is significantly reduced in neural net of ce-
rebral cortex and in many subcortical structures that could
lead to the loss of memory.

The research aim was to perform integral assessment of
hypothermia effect on the brain structure and functions.

Morphometric characteristics of cortical neurons in the
control and experimental animals were studied in the first
series of experiments. Fractal analysis was applied to assess
the complexity of neural net and separate neurons of hyber-
nating brain. We have noted that the structure of dendritic
tree is significantly reduced during hibernation and comp-
letely recovered when awakening.

It seemed appropriate to find out whether the structural
changes affect the functional activity. Herewith in the next
series of experiments we studied the effect of different cold
exposures (cyclic and long-term acclimation) on production
of conditioned reflex in hamsters. We have shown after cold
exposures in hamsters there is increased the rate of avoi-
dance response to unconditioned stimulus, flow of 50°C
hot air (conditioned stimulus was the light, lamp of 60W
capacity). This effect is most pronounced at long-term accli-
mation.

To determine the causes and mechanisms in cold stimu-
lation of conditioned reflex activity, accelerations in forma-
tion of avoidance response we assessed the changes in
frequency characteristics of brain bioelectrical activity.
Spectral-correlation analysis of electroencephalograms has
shown that bioelectrical activity of hamster brain after long-
term temperature acclimation (with a high rate of reflex
formation) was characterized by a high-amplitude second
rhythm and high level of spatial coherence of theta-rhythm
in electroencephalogram. High rate of avoidance response
formation can be associated with neurophysiological pro-
cesses stipulated by a high level of theta-rhythm in spatial
coherence.
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Photometric Method for Assessing Quality of Carp Sperm
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IIpennoxen sxcnpecc-MeToA OLIEHKH IPOHUIIAEMOCTH
MeMOpaH CIIepMaTO30MI0B KapIia, OCHOBAHHBIN Ha aHAJIN3E
JUHAMHKH CBETOIPOIYCKaHNUS CYCHEH3UH KIETOK, IIoMe-
LIEHHBIX B FMIOTOHUYHBIE cpeabl. CKOPOCTh M3MEHEHUS
00beMa KJICTKHU OIpeIeIIsieTcsl CTPYKTYPOH KJIETOYHOH MeM-
Opasbl 1 OyJeT TEM BBIILIE, YEM BBIIIIE IPOHUIIAEMOCTh MEM-
OpaHblI.

CornacHO NpeanoXKeHHOW MOJENN CIEePMaTO30HabI
Kapma — 0oJbIIre I1apoodpas3Hbie YacTUIH (a > 1) ¢ moka-
3aTesyieM MpeIOMIICHHSI, OJIM3KUM HOKA3aTeINto PETOMICHHS
BOJBI. J{7151 M3MEpeHHs CBETONPOIYCKAaHUS KIIETKH ITOMe-
LIAIOT B KIOBETY C THIIOTOHUYHBIM PACTBOPOM H3BECTHOM
ocMouApHOCTH. C MOMOIIBIO MATHUTHON MEIIATIKU COIEP-
JKIMOE KIOBETHI TIOCTOSIHHO TepementnBaercs. @oTornekT-
POKOJIOPUMETpP MU3MEPSET CBETONPOIyCKaHue, GpuKcupye-
MO€ Ha JICHTE CaMOIIHCLA.

ITockonbky CBETONPONYCKaHHE YBEIHUUBAETCS 3a CUET
U3MEHEHHUS IT0Ka3aTes PEJIOMIICHHUS CIIEPMBI, MOYKHO yT-
BEP)KIaTh, YTO OHO U3MEHSCTCS OJJHOBPEMEHHO C YBEIH-
YEeHUEM KIIETOYHOTO 00beMa. IMEHHO 3THM MOYKHO 00BsiC-
HUTb NPOSBIECHUE 3aKOHOMEPHOCTEH, XapaKTePHBIX I
JUHAMHUKH 00BbeMa, B THHAMUKE CBETONpOIyckaHusi. B
6onpmmHCTBE H3MepeHuit (1 ~ 200) 3aBUCUMOCTH CBETOIIPO-
IIyCKaHHUS OT BPEMEHHU KOPPEKTHO aNIMpPOKCUMUPYIOTCS
¢Gyukuueii Buga 7= 1 — ¢, 1. e. TMHAMHKa CBETOIPOITyC-
KaHHsI OMMCHIBACTCSI TOH ke (PyHKIMOHAILHOM 3aBUCHMOC-
TBIO, YTO ¥ U3MEHEHNE KJIETOYHOTO 00BhEMa CO BpeMEHEM
COITIaCHO MOJENH. B 3aBUCUMOCTH OT OCMOTHYECKOHN KOH-
LEHTPalny CPeAbl MHKYOAuy HaOOA0TCsl pa3InIHbIe
3HAYECHUS OTHOCUTEIHHOTO CBETONPOIYCKAHUS: YeM 00JIb-
1Ie TIepernaji 0CMOTHYECKOTO JaBJICHHUs, TEM OOJIbIlEe H3Me-
HEHHE CBETOIpomycKaHus. C MOrpemHOCTbI0 TPUOIN3H-
TenbHO 10 10% BhIONTHSACTCS TMHEHHAs 3aBUCMOCTS k =
prT[”“‘, IO3BOJIAIOIIAS BBIUMCIUTh 3HAUCHUE pr — k03¢~
¢unreHTa nporuaeMoctd MeMopa. [lokaszano, 4to npo-
HHUIIAEMOCTH KJIETOYHBIX MEMOpaH, OLlCHUBaeMasi IpeIo-
JKEHHBIM METOJIOM, HE 3aBUCUT OT KOHLIEHTPALUH KIETOK B
cpelie HHKyOaIu.

C ncnonp30BaHUEM JAHHOTO METO/1a U3YUECHO BIMSIHUE
BPEMEHH XpPaHEHHs CIIEPMBI Kapla Mocie e€ MoydeHus,
BIMSIHUE TOPMOHAIBHON CTUMYJISILIMM CAMIIOB U KPHOKOH-
CEpBUPOBAHUSI HA CKOPOCTh U3MEHEHHUsI 00beMa KIIETOK,
3HAYCHUSI KOTOPOH MO3BOJSIOT CYIUTh O MPOHUIIAEMOCTH
MeMOpaH CIIepMaTO30HI0B U, CIICIOBATEIbHO, Ka4eCTBE
cnepmbl. HaganmpHOE KaueCcTBO CIIEPMBI SIBIISIETCS OHUM U3
B)XHBIX [TapaMEeTPOB, BIMUAIONIUX HA PE3YJIbTaT KPHOKOH-
cepBupoBanus. [lokazano, 4To mociae KPHOKOHCEPBUPOBA-
HUSI CKOPOCTh M3MEHEHHUSI 00beMa CyIECTBEHHO BO3pac-
TaeT, YTO CBHUJETENBCTBYET O MOBPEXKICHUU CTPYKTYPBI
KJIETOYHBIX MeMOpaH, OBICTPOI IToTepe KIeTKaMU SHEPreTH-
YECKOTro IOTEHIHaJa, CIe0BaTeIbHO, BOBMOXKHOCTH HC-
I0JIb30BaHMsI TOTO MM HHOTO METO/1a KPUOKOHCEPBUPOBA-
HUSL

KpuoGMoROr M
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The express-method of estimation of carp sperm mem-
branes permeability, based on the analysis of light trans-
mission dynamics in the cell suspension, placed into hypo-
tonic medium, is proposed. The rate of cell volume change
depends on the structure of cell membrane and would
increase, with increasing of membrane permeability.

According to the proposed model, the carp spermatozoa
are large spherical particles (@ > 1) with a refractive index
close to refractive index of water. To measure the light trans-
mission the cells were placed into cuvette with hypotonic
solution of known osmolarity. The content of cuvette was
constantly mixed with a magnetic stirrer. The transmission
was measured with photoelectric calorimeter and recorded
automatically.

As the light transmission increases due to the changes
in the refractive index of the sperm, it can be stated that the
transmission is increasing if the cell volume is growing.
This can explain the manifestation of regularities that are
typical for the dynamics of volume, in the dynamics of light
transmission. In the most measurements (n ~ 200) the
temporal dependencies of light transmission are quite cor-
rectly approximated by the function T=1—e™ , i. e. the
dynamics of light transmission is described by the same
functional dependence as the change of cell volume accor-
ding to the model. Depending on osmotic concentration of
incubation medium we observed the different values of
relative light transmission: the higher was the difference of
osmotic pressure, the higher the change in light transmission
was. With error of about 10% the linear dependence k =
YL, e was realized, that allowed to calculate the value of
membrane permeability coefficient yL . It was shown that

o P,
the permeability of cell membranes, estimated by the pro-
posed method, was not dependent on the concentration of
cells in the incubation medium.

Using this method, we studied how storage duration of
carp sperm after its obtaining as well as hormonal stimulation
of males and cryopreservation of sperm affected the rate of
cell volume change, the values of which allowed estimating
the cell membrane permeability and, consequently, the
quality of sperm. The initial quality of sperm is one of impor-
tant parameters that affect the final result of cryopreser-
vation. It was shown, that after cryopreservation the rate of
the volume change increased significantly that testified to
the damage of cell membrane structure, rapid loss of cell
energy potential, and therefore, the applicability of certain
cryopreservation method.
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FTAULEepPUHa CO CTENE€HbI NMOAMMEpPU3aLMHU N

= 5 npn cootHowenun R = 1:2 Hmxe 0°C

A.O. KpacHMKOBA!, A.B. 3UHUYEHKO?
'XapbKoOBCKM#A  HaUMOHaAbHbIFA yHuBepcuteT um. B.H. KapasuHa
UHCTTYT npobaem Kprobuorormm u  kpuomeanumHsl HAH  YkpauHel, . Xapbkos

Physical States of Aqueous Solutions of Dimethylacetamide and Oxyethylated
Glycerol with Polymerization Degree n = 5 at R = 1:2 Ratio below 0°C

A.O. KrASNIKOVA!, A.V. ZINCHENKO?
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IIpu pazpaboTke METOZOB KPHOKOHCEPBUPOBAHUS OHO-
JIOTHYECKNX 00BEKTOB BaXKHO HCCIIEAOBATH (ha30BhIE Iepe-
XOJBI ¥ (pU3HUECKUE COCTOSHUSI KPUOTIPOTEKTOPHBIX CPex
TIPY OXJIAKICHUH 1 HarpeBe. OKCHATHIMPOBaHHBIN IIIHIIE-
PHUH CO cTenenbIo momumepusanuu 7 =5 (OO ) u nume-
tunareramu (JIMAI) paccMaTpuBaroTCs KaK HEPCIIEKTUB-
HBIE KPHOTIPOTEKTOPHI. X KOMOMHALSI 3HAYUTETHHO TOBBI-
IIaeT COXPaHHOCTh KPHOKOHCEPBUPOBAHHBIX TPOMOOIIUTOB
10 CPAaBHEHHUIO C Pe3yJabTaTaMy 3aMOPaKMBaHUS B cpefax
Ha OCHOBE OJTHOTO KpHompoTekropa [bormanunkosa O.A.,
2009]. B cBsI31 € 3TUM IEJBIO HACTOSIICH paObOTHI ABISUIOCH
nccienoBanne (pazoBbIX U PU3NIECKHX COCTOSHUN BOJTHBIX
pactopos JIMAn + O3T" ;B cootHomennu R = 1:2 Hike
0°C meTonom nudpepeHIHnaIbHON CKaHNPYOLIEeH KAJIOpH-
METPHH.

Bonngie pactsopst IMAn OOI"__ (1:2) rotoBuim Ha
OMIUCTUITMPOBAHHOM BOJIE METO/IOM B3BeliBaHus. O0pas-
LBl Maccoi 1 T moMeraan B TOHKOCTEHHBIH CTaKaH, IIOCe
YEero Morpy»Kajin B XKUAKUH a30T. CpeHsst CKOPOCTh OXJIaxkK-
JeHust coctarisuia 3,3 rpan/c. OxiaKaeHHbIC 00pas3iibl IOMe-
manu B kasopumerpudeckuii 6sok JICK, pazpaboTanHslii n
usrotoBneHHslit B UTIKuK HAH Ykpaunsr. Tepmorpammsl
PETHCTPHPOBAIIH IIPH HArPEBE CO CKOPOCTHIO CKAHUPOBAHMS
8,3%107 rpan/c. Ha Tepmorpammax, CHTBIX IIpH Harpese,
3apETUCTPUPOBAHBI IK30- M SHAOTEPMUYECKHE TUKHU U CKa-
YOK Terurononomenus. @opmMupoBaHue CTEKI0O00pa3HbIX
BKITIOYCHHUH Ha 3Tare oXJaXKIeHHd B pacTBopax IMAI +
OOr' _ (1:2) yka3bIBa€eT Ha TO, 4TO 4aCTh CHCTEMBI HAXOJUTCS
B METacTaOMIIFHOM COCTOSHIH. CKa4OK TETIONOTIONICHUS
pEeTUCTPHPYETCS BO BCEM KOHLIEHTPALIMOHHOM JIalia3oHe.
C1aboMHTEHCUBHBIH 3K30TepMHUYECKNH MUK (TIPH KOHIIEHT-
pauuu kpuorporekTopa 10 40%) HHTepIpeTUPyETCs KaK 3a-
BepIICHNE KpUCTAJUTH3aLlIH JIbIa Ha Tane Harpesa. B pact-
Bopax JIMAn + O3I" _ ¢ xounenrpanueit ot 40 g0 65%
HaJIN41e MTHTEHCHBHOTO 3K30TE€PMUYECKOT0 ITMKa COOTBET-
CTBYET KPUCTAJUTN3ALINH JIbJa U3 IEPEOXJIaKACHHON KUIKOC-
TH Ha 3Tarne Harpesa. Ha repmorpammax pactsopos IMAIL +
O3, ¢ xoHueHTpanueii Boiie 65% peructpupyercs
TOJIBKO CKAUOK TETUIOTIOIIOIIEHHS, YKa3bIBAIOIINI Ha IIPO-
LIECC PaCCTEKIIOBAHHSI CUCTEMBI.

Taxum 00pa3om, yCTaHOBJICHBI 3aKOHOMEPHOCTH Pa3BH-
THUSI KPUCTAIIIMYECKUX U aMOp(HBIX (a3 B UcciIeryeMon
cucreme. B 3aBucumocTu ot konuenTpauuu JIMAL + 031“‘1:5
pacTBOPHI 3aTBEPACBAIOT, IPH ATOM OHH HPEICTABISIOT
TOMOTEHHYIO CTEKJIOO0Pa3HYIO WM TETEPOTeHHYIO CUCTEMY,
KOTOpast BKJIFOYaeT Kak KPUCTAIIIMYECKYI0, TaK U MeTacTa-
OunpHYI0 cTeKiI000pa3Hyto (as3sl. biarogaps BeicoKoH
CKOPOCTH OXJIaXICHUS 00pa3iia, HaunHas ¢ HEKOTOPOTO 3Ha-
YeHHS KOHIIEHTPAIIUHN PaCTBOPEHHOTO BEIIIECTBA, KPUCTAJI-
JIM3aLHS Ha 3Tarte OXJIKACHHUS He IIPOUCXOUT. [yt ckopocTH
oxJakaeHus 3,3 rpan/c rpanuyHas koHieHTpanus JJMAI +
00T, (1:2) cocrasnser 40%.

KpuoGMOROrIM

T.22,2012, Ne2

It is important to combine the development of methods
for cryopreservation of biological objects and investigation
of phase transitions and physical states of cryoprotective
media during cooling and heating. Oxyethylated glycerol
with a polymerization degree of n = 5 (OEG__,) and dime-
thylacetamide (DMAc) are considered as promising cryopro-
tectants. Their combination significantly increases survival
of frozen-thawed platelets if compared to results of freeze-
thawing in media based on one cryoprotectant [Bogdanchi-
kova O.A.,2009]. Therefore, the research aim was to study
phase and physical states of aqueous solutions DMAc +
OEG_; in the ratio R = 1:2 below 0°C by differential scanning
calorimetry.

Aqueous solutions of DMAc and OEG__, (1:2) were
prepared in bidistilled water by weight method. The samples
of 1 g were placed in a thin-walled jar, and then plunged into
liquid nitrogen. The average cooling rate was 3.3 deg/s.
The cooled samples were placed into DSC calorimetric unit,
designed and manufactured at the IPC&C of the National
Academy of Sciences of Ukraine. Thermograms were recor-
ded during heating with a scanning rate 8.3x107 deg/s. In
the thermograms obtained during heating we revealed exo-
and endothermic peaks and the jump in heat absorption.
Formation of glass inclusions during cooling of DMAc +
OEG__, (1:2) solution indicates that a part of system was in
a metastable state. The jump in heat absorption was obser-
ved in the whole concentration range. Low-intensity exo-
thermic peak (at cryoprotectant concentration up to 40%)
was interpreted as completion of ice crystallization during
heating. In solutions of DMAc + OEG__, in concentrations
from 40 to 65% the presence of intensive exothermic peak
corresponded to ice crystallization in supercooled liquid
during heating. In the thermograms of DMAc + OEG
solutions with concentration above 65% there was recorded
only a heat absorption jump, indicating devitrification of
the system.

Thus, we established the regularities of crystal and amor-
phous phase development in the studied system. Depend-
ing on the concentration of DMAc + OEG__, solutions were
getting solid, thereat they represented a homogeneous or
heterogeneous glass system, including both crystal and
metastable glass phase. Due to a high rate of sample cooling
no crystallization during cooling occured starting from a
certain concentration of solved substance. For cooling rate
of 3.3 deg/s this limit concentration of DMAc + OEG _(1:2)
was 40%.
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Moaudmkaums xapakTepucTuk KAETOK aA€HOKapLUMHOMDI
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Modification of Ehrlich Carcinoma Cell Properties

under Effect of Cryopreservation Factors

O.V. CHeLomBITKO, O.V. SAFRANCHUK, N.A. BoNDAROVICH, M.V. Ostankov, A.Yu. DIMITROV
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CTBOJIOBBIE PAKOBBIE KJIETKH B OOIIIEH IOy ISILIAH TPAaHC-
(OPMHPOBAHHBIX KJIETOK MOTYT OBITh WH(OPMATHBHBIM
MapKepoM, KOTOPEIH sBIsSETCS MmoKazareneM d(h(eKTuB-
HOCTH IIPOBEJICHHOM Tepanuu. B coBpeMeHHO# pakTiuyiec-
KOU MEIWITMHE JUTS JICICHHST OITyXOJIeH MCIIONB3YeTCs METO
KPUOJCCTPYKITNH, OIHAKO €r0 BHEAPCHHE HE HCKIIOUACT
BO3HHUKHOBEHHE peUANBOB. [T03TOMY H3y4eHHE MOJIEKY-
JISIPHO-TCHETHIECKUX MEXaHU3MOB OTBETa OITYyXOJICBBIX KJIe-
TOK Ha JISHCTBHE X0JIOAa OCTaeTcs akTyalbHbIM. OIHOM U3
YAOOHBIX KCIIEPUMEHTATBHBIX MOJENeNd OHKOIATOJIOTHI
SIBJISIETCSI aCUTHUECKas popMa aJIeHOKaApIIMHOMBI DpJinXa
(AKD), xotopas mpencrapiseT coboil mTamMM rnepeBuBac-
MBIX KJIE€TOK CHOHTAHHOTO PaKa MOJIOYHOM >KEeJIe3bI MBIIIIH.
Lens uccnenoBaHus - OLICHUTH MOJIEKYJISIPHO-TEHETHUECKUE
nokazarenu Kinetok AKD 7- u 14-1 CyTOok KylIbTUBHPOBaHUS,
a TaKXKe XapaKTep MX U3MEHEHUH Nocie KPHOKOHCEPBHPO-
BaHW.

O0bexTOM HccnenoBanus OpuH KiieTku AKD 7-u 14-n
CYTOK KYJIBTHBHPOBaHUS, KOTOPBIC BBOAMIN BHYTPHUOPIO-
[IMHHO 7-MECSYHBIM caMKaM MIiei muaun BALB/c u cHo-
Ba noxy4any Ha 7- u 14-e cytku (AKD-7, AKD-14). Marepuain
3aMOpaKUBATU-OTOTPEBANIN B ACIIUTHUECKOM )KUAKOCTH 6€3
HCIIOJIb30BAaHUS KPHONIPOTEKTOPOB IO JBY3TANTHOW IpO-
rpamme. [IporeHTHBIH cocTaB cyOmomyssinuii ¢ MapKkepamu
CD44"eh g o6nieit momyssuu kietok AKD onpenernsiiu Ha
npotounoMm nurodayopumerpe FACS Calibur (Becton
Dickinson, CIIIA). )Ku3HectocOOHOCTB KIETOK OLICHIBAII
¢ oMorIpto poruwi Homuna (P1). Attecrarwro Mateprana
TIOCTIC KYJIBTUBHPOBAHMUS in ViVo OCYIIECTBILUTH Ha 7- 1 14-¢
CYTKH. YPOBEHb OKCIIPECCUH T€HOB sox2, nanog, bmi-1 B
o0meit momymsinuu kiretok AKD-7 u AKD-14 onpenensuim
metomom OT-TTLP, mpomyk Tl aMIUTH(HUKAITIH — Ha OHOaHa-
nm3atope Agilent 2100 (CLLIA).

AHaM3 CTPYKTYPHO-(QyHKIIMOHANBHBIX XapaKTePUCTUK
o0meit momysnsiuu AKD 1o u mocne 3aMopaXuBaHUA-0TO-
rpeBa [oKa3al, YTo KJIETKH, KOTOPbIE 3KCIIPECCUPOBAIIH Ha
CBOei MoBepxXHOCTH Mapkepsl CD44 B KynbTypax H3ydaeMbIX
CPOKOB, [TO-Pa3HOMY OTBeEUaJH Ha JeicTBHe xonoxa. Ilpu
aHaIIN3e TCHETHYCCKUX XapaKTEPUCTUK YCTAaHOBIICHO, YTO
YPOBEHB 3KCIPECCHH BCEX OTPEICIICMBIX TCHOB B HATUBHBIX
KIIETKaX CHIKaJCs o mepe pasputust AKD, a mocie 3amo-
paxuBanusi-otorpesa B AKD-7 neficTBre X010a BbI3bIBAIIO
yrHETEeHHE ypOBHS 3KcIpeccrH, a B AKD-14 nabmonanich
obpatHeie 3pdexTrl. Ha 0cHOBaHWMH MTOTYYCHHBIX JaHHBIX
BO3HHMKAET HEOOXOJUMOCTh MPOBEACHUS JalbHEHIINX
HCCIIe/IOBaHUH 110 aTTeCTaIlMK OTBETA KJICTOK, HHIYLIUPYIO-
IIMX OIyXOJIb, HA JelcTBHE (DAaKTOPOB 3aMOpPaKHUBAHMS-
OTOTpEBA.

KpuoGMoROr M

T.22,2012, Ne2

Cancer stem cells as a part of total population of transfor-
med cells may be an informative marker or the efficient
indicator for the carried-out therapy. In modern practical
medicine the cryodestruction method is applied to treat the
tumors but its implementation does not exclude the backset
of disease. So the study of molecular-genetic mechanisms
of tumor cell response to cold effect has remained an actual
one. One of the suitable experimental oncopathology models
is an ascitic form of Ehrlich carcinoma (EC) representing the
strain of passaged cells of spontaneous cancer in murine
mammary gland. The research aim was to evaluate the
molecular-genetic indices of EC cells of 7 and 14 culturing
days as well as the character of their changes after cryo-
preservation.

Research objects were EC cells of 7 and 14 culturing
days that were injected intraperitoneally into 7-month-old
BALB/c female mice and were again isolated to the 7" and
14" days (EC-7, EC-14). The material was frozen-thawed in
ascitic liquid without cryoprotectants using two-step
cooling program. Percentage of subpopulations with markers
CD44tieh in total EC cell population was determined with
flow cytometer FACS Calibur (Becton Dickinson, USA). Cell
viability was assessed with propidium iodide. Attestation
of material after in vivo culture was performed in the 7" and
14" days. Level of sox2, nanog, bmi-1 genes expression in
total population of EC-7 and EC-14 cells was determined by
PCR-RT method, amplification products were assesses with
Agilent 2100 Bioanalyzer (USA).

Analysis of structural-functional characteristics of total
EC population prior to and after freeze-thawing has shown
that cells expressing CD44 markers on their surface in the
cultures of the studied terms provided different response
to the cold effect. Analyzing the genetic characteristics we
have established that expression level of all the determined
genes in native cells decreased as EC developed, and after
freeze-thawing the cold effect caused suppression of expres-
sion level in EC-7 and reverse effects were noted in EC-14.
Basing on the obtained data it is necessary to perform fur-
ther investigations to attest the response of tumor inducing
cells to the effect of freeze-thawing factors.

problems
of cryobiology

Vol. 22, 2012, Ne2



Okcnpeccus B-11l-TydyauHa B KyAbType KA€TOK HAAMOYEYHUKOB HOBOPOXKAEHHbBIX

MopoCsT, NMOAYYEHHOW U3 KPUOKOHCEPBUPOBAHHBIX (PPAarMeHTOB TKaHU
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MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Expression of B-1lI-Tubulin in Adrenal Cell Culture of Newborn

Piglets Derived from Cryopreserved Tissue Fragments

O.S. Siborenko, G.A. BozHok, E.l. LeGacH, T.P. BONDARENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

U3BecTHO, uTo XpoMadhUHHBIE KIIETKH HAATOYEYHUKOB
¥ CUMIIAaTHYeCKHe HEHPOHBI SIBIISIOTCS TPON3BOJHBIMH KJIe-
TOK HEPBHOT'O TPEOHS M Pa3BUBAIOTCS M3 OOIIECH KIESTKH-
MpeauIecTBeHHUKA. B KynbsType mon nefictBueM ¢akropa
pocra HepBoB NGF HemuddepeHImpoBaHHbIE KICTKH MO3-
TOBOTO BEMIECTBAa HAAIOYCYHUKOB MPHOOpeTaroT Mopdo-
JIOTHYECKHE U (YHKIIMOHATIbHbIE 0COOCHHOCTH HEHPOHAITb-
HBIX KJIETOK, a 3peJibie XxpoMadduHHbIE KIETKH CIIOCOOHBI K
TpaHcaupPepeHIIMPOBKE B HEHPOHAIILHOM HAINPABICHUH.
Braromaps cmoco6HOCTH XpoMad(UHHBIX KIETOK TpaHC-
(dhopMupoBaTHCS B HEHPOHBI, OHU PAacCMATPUBAIOTCS Kak
HCTOYHHUK ayTOTC€HHOTO KJIETOYHOTO MaTepHaia s TpaHC-
IUTaHTAIMY MAIeHTaM ¢ 6ose3Hbio [lapkuHCOHA.

HcrouHukoM KJIETOK HeilpoHaJdpHOM Mopdonoruu B
KyJbType KJIETOK HAAIOYEYHIKOB HOBOPOXKICHHBIX TOPOCST
SIBIIAFOTCS CEePUUCCKUE KIIETOYHBIC CTPYKTYPHI (cepoun-
II61), POPMHUPYIOMIHECS K 5—7-M CyTKaM KyJIETHBHPOBaHUS.
[TockombKy KpHOKOHCEPBUPOBAHKE SBISACTCA Hamboiee
yIAOOHBIM CIIOCOOOM JOJITOCPOYHOTO XpaHEeHUs (parMeH-
TOB TKaHHU, HEOOXOINMO U3yUUTh €0 BIUSHIE Ha COXPaH-
HOCTb HeIM(PEepEeHIIMPOBAHHBIX KJIETOK HAATOYESUHUKOB.

Henpro paboTHI OBLIO MOXYYHUTH HEPBUIHYIO KYIBTYPY
KJICTOK HAJIIOYCIHHKOB HOBOPOXKICHHBIX TIOPOCST U3 KPHO-
KOHCEPBUPOBAHHBIX (PparMeHTOB TKAHU U HCCIICIOBATH BO3-
MOYKHOCTBb MOJTyueHuUs cheporIOB 1 KJIETOK HEHPOHAIbHON
MOp(hOIIOTHH.

@®parMeHThI HaANIOYEIHUKOB KPHOKOHCEPBUPOBAIIH ITO]
sammmroit 10% JIMCO, oximaxmas co ckopocTbto 0,5 rpa/mMuH
10 —40°C ¢ nocaenyouMM NOrpy>KeHUEM B )KUJIKHUI a30T.
Krnetkn noy4anu ¢epMeHTaTUBHBIM METOIOM TIOCIIE TIPE/I-
BapUTEIBHOTO OTOIpeBa (pparMeHTOB U KyJIbTUBHPOBAJIH B
cpene DMEM/F12 ¢ 10% ¢deTanbHO# TeNsTIbeii CHIBOPOTKH.
Jlia mepeceBa KJIETKHM CHUMAaJIU C IOMOIIBIO PaCTBOPOB
TpuricuHa ¥ Bepcena. [ nnenTrdukaniy HelipOHATEHBIX
KJICTOK ITPOBOIMIT IMMYHOIIUTOXHMHYECKOE OKPAITUBAHIEC
Ha [3-11I-TyOynuH.

KnzHecrocoOHOCTh KIIETOK, TIOTYYEHHBIX U3 KPHOKOH-
CCPBUPOBAHHBIX (PPArMEHTOB TKaHHU, cocTaBisuia 93,3 + 5%.
Uepes cyTKH KyTBTHBHPOBAHUS HAOIIOAAIOCH TPUKPEILIe-
HUE U PacIUIacThIBaHUE OOJBINEH YaCTH MOCAXKCHHBIX KIle-
TOK, a K 5-M cyTKaM — (pOpMHPOBaHUE MOHOCIIOS U chepou-
noB. [Tocie mepeceBa cheponapl IPUKPEIUBLIACH K TOBEPX-
HOCTH KYJIETUBHPOBaHHSI, a 3aTeM HaOJII0aJIoCh BBICEICHHE
13 HUX HEHPOHOIOI0OHBIX KIIETOK C OTpOCTKaMu. IMMyHO-
[IUTOXUMUYECKOE OKpaIInBaHue Moka3ano Hanuuue B-111-
TyOyJIHHA B COME B OTPOCTKAX KIICTOK, BBICEISIFOIIIUXCS M3
chepouios.

Takum 00pazoMm, KpHOKOHCEPBUPOBaHKE (pparMeHTOB
TKaHU HAJMIOYECYHUKOB HOBOPOXKIEHHBIX TIOPOCAT CO CKO-
pocthio oxiaxkaeHus 0,5 rpan/MuH MO3BOJISIET COXPAHUTH
MOMYJISLIUIO KJIETOK, POPMUPYIOLINX CHEPOUIBI U UX CIIO-
coOHOCTh K nudpepeHInpoBKe B HEHPOHAIIEHOM HaIPaB-
JICHUH.

KpuoGMoROr M
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It has been known that adrenal chromaffin cells and
sympathetic neurons are derivatives of neural crest cells
and are developed from common precursor cell. Non-
differentiated cells of adrenal medulla gain morphological
and functional peculiarities of neuronal cells in culture under
effect of neural growth factor, and mature chromaffin cells
are capable of transdifferentiation towards neurons. Due to
capability of chromaffin cells to transform into neurons they
may be considered as a source of autologic cell material for
transplantation to the patients with Parkinson’s disease.

The source of cells with neuronal morphology in culture
of newborn piglet adrenal cells are spherical cell structures
(spheroids) formed to the 5-7" day of culture. Whereas
cryopreservation is the most convenient method of tissue
fragments long-term storage, it is necessary to study its ef-
fect on survival of non-differentiated adrenal cells.

The research aim was to obtain primary culture of new-
born piglet adrenal cells using cryopreserved tissue frag-
ments and to check the possibility to obtain spheroids and
cells of neuronal morphology.

Adrenal fragments were cryopreserved under protection
of 10% DMSO and cooling rate of 0.5 deg/min down to
—40°C with further plunging into liquid nitrogen. The cells
were obtained by enzymatic method after thawing the
fragments and then cultured in DMEM/F12 with 10% fetal
calf serum (FCS). Before passaging the cells were detached
with trypsin and Versene solutions. Neuronal cells were
identified by immunocytochemical staining for 3-11I tubulin.

Viability of cells derived from cryopreserved tissue
fragments was 93.3 + 5%. After one day culture we observed
adhesion and flattening of bulk of the seeded cells, and to
the 5™ day there was formation of monolayer and spheroids.
After passaging the spheroids adhered to culture surface,
and then we observed the migration of neuron-like cells
with processes. Immunocytochemical staining showed the
presence of B-III tubulin in soma and processes of cells,
migrated from spheroids.

Thus, cryopreservation of fragments of adrenal tissue
of newborn piglets using the cooling rate of 0.5 deg/min
enabled to preserve the cell population, which formed sphe-
roids, as well as the ability to differentiate towards neurons.
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BAnsinne pasamnunbix koHueHTpauuii AMCO u ITC B cocTaBe KpUO3aWMTHBIX CPeA Ha

mopdo-(pyHKUMOHAAbHbIE CBOWCTBA KAETOK HAAMOYEYHUKOB HOBOPOXKAEHHBIX Mbilei

N.B. TamapuHa, T.A. boxok
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Effect of Different DMSO and FBS Concentrations in Cryoprotective Media on

Morphofunctional Properties of Adrenal Cells of Newborn Mice

I.V. TamariNA, G.A. BozHOK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

JlaHHOE HCCcTeT0BaHuUE MOCBSIICHO pa3paboTKe cOCTaBa
KPHO3AIIUTHON CPEABI IS CyCIICH3UH KIJIETOK HaAIIOYSUHH-
koB (CKH) HOBOpOXXJEHHBIX MBILIEH, KOTOpast O3BOJIMIIA
ObI TOCTUYb MAKCUMAILHOM COXPaHHOCTH MOP(HODYHKIINO-
HaJIbHBIX XapaKTEPHCTHK KIICTOK IOCIIE 3aMOPayKMBAHU-OT-
TanBaHKs1. KITeTKy Ha/III0YeYHIKOB HOBOPOXKICHHBIX MBIIIIEH
SIBIISTIOTCS OOBEKTOM /TSI NCCIIEI0BAaHMS IIPOLIECCOB CHHTE3A
U CEKPEIUH TOPMOHOB, Tu(hepeHIpoBKY u TpaHcau he-
PEHIMPOBKH KJIETOK, IPOUCXOASIINX U3 HEPBHOTO I'PeOHS,
a TaKKe JUIA TeCTHPOBAaHUS (hapMaKOIOTHIECKUX Mpernapa-
TOB, IOATOMY MX KPHOKOHCEPBHUPOBAHHUE SIBIISETCS aKTyallb-
HOM 3a7a4eil.

Iemnpro Hamel paboThI OBITIO UCCIIEIOBATE BIMSIHUE Pa3-
nuyHabIX KoHeHTparuil JIMCO (5; 7,5; 10; 15; 20 1 30%) u
OTC (0; 10 1 25%) B cocTaBe KpHO3aIMUTHBIX Cpel] Ha MOpdo-
(YHKIMOHAIBHBIE CBOIMCTBA KJIETOK HAIIOYEYHUKOB HOBO-
POXICHHBIX MBIIICH.

O6pazusr CKH oxiraxmamm co ckopocTbo 1 rpai/MuH 10
—40°C Ha mporpaMMHOM 3amopaxkuaTene «Cryoson»
(Tepmanmst) ¢ TOCTIEAYIONMM MOTPYXEHHEM B XKHUIKHUHN a30T.
Krnetku nonBepraauch cTyneH4aToi OTMBIBKE OT KPHOIIPO-
TEKTOpa, ONPEIEIISUINCH UX )KU3HECIOCOOHOCTH IO METOLY
UCKJTFOUCHHS TPUITAHOBOTO CHHETO M COXPAaHHOCTH KOJH-
yecTBa. OYHKIIMOHATIBHOE COCTOSHUE CYCIIEH3UH OLIEHH-
BaJIH I10 CIIOCOOHOCTH KJIETOK K a/I'€31H U PACILIACTHIBAHUIO
B YCJIOBUSIX KYJBTHBHPOBAHMS, @ TAKXKE CEKPELINH ATbI0CTe-
POHa B KyJbTypalibHyI0 cpeny. KyapTuBupoBanue npoBoiu-
JIM Ha cpejie, colleprKaIieii aMpoTepHIiH, reaTaMutuH, 10%
OTC, B armMocdepe ¢ 5% CO, Ip1 NOCTOSAHHOM BIaXKHOCTH
n temneparype 37°C.

B pesynbrare npoBeieHHBIX HCCIIEA0BAHUM OBLIO YCTa-
HOBJIEHO, uTO B ipucytcTBud 15 1 20% JIMCO, ¢ 9TC u 6e3
Hee JUIA KJIETOK ObUIM XapaKTepHBI BBICOKHE MOKa3aTeNN
JKU3HECTIOCOOHOCTH (63—76%) U COXPaHHOCTH KOJIMYECTBA
(78-99%). B xynbTypax KIEeTOK, 3aMOPOKEHHBIX-OTOTPETHIX
B 6ECCHIBOPOTOUHBIX CpeliaX, KOJTMYECTBO MPUKPETUICHHBIX
KJIeTOK cocTaBisuio 10-36% oT KOHTPOJISL, yPOBEHB CEKpe-
1 anbaoctepona — 0,1% ot koHTpons. B KynbTypax KIeTok,
3aMopokeHHBIX ¢ DTC, KOIMYECTBO MPUKPETICHHBIX KJIETOK
cocTaBisuio 30-95% oT KOHTPOIIA, CEKpELUs albIOCTEPOHA —
1,5-20% ot xonTpons. HauBeicine nokasarenu ceKpenuu
anpnocrepoHa (20%), konnvecTBa pacIulacTaHHBIX U IIPH-
KpPEIUICHHBIX KJIETOK OBLIN B 00pasiiax, 3aMOPOKEHHBIX-0TOT-
petbix ¢ 20% JIMCO u 25% ITC. Tlo-BuauMomy, 3TO CBSI3aHO
C TeM, 9TO KpuonpoTekTopHbie cBoiictBa JIMCO B KOHIIEHT-
pauuu 20% Ju1st JAHHOTO TUIIA KJIETOK ONTUMAaTbHBI, TOT/Ia
KaK [UTOTOKCHYECKHE d(PPEKThl KPHONPOTEKTOPA MOTYT
HHUBeNUpoBaThcs npucyrcreueM ITC.
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This research was devoted to formulation of cryopro-
tective medium composition for newborn mice adrenal cell
suspension (ACS), which would enable to preserve maximal-
ly the morphofunctional characteristics of cells after freeze-
thawing. Adrenal cells of newborn mice are the objects to
study hormone synthesis and secretion, differentiation and
transdifferentiation of cells, derived from neural crest, as
well as to test the pharmacological preparations, therefore
their cryopreservation is an actual task.

The research aim was to study the effect of different
DMSO (5;7.5; 10; 15; 20 and 30%) and FBS (0; 10 and 25%)
concentrations in cryoprotective media on morphofunc-
tional properties of adrenal cells of newborn mice.

The samples of ACS were cooled with rate of 1deg/min
down to—40°C with a programmable freezer Cryoson (Germa-
ny) with the following plunging into liquid nitrogen. After
thawing the cells were stepwise washed free of cryoprotec-
tant, then we assessed their viability using trypan blue
exclusion as well as the number of survived cells. Functional
state of suspension was assessed by ability of cells to adhe-
re and to flatten during culture, as well as aldosterone sec-
retion into cultural medium. Culturing was performed in the
medium, containing amphotericin, gentamicin, 10% FBS in
5% CO, atmosphere with constant humidity and temperature
of 37°C.

As a result of performed research we established high
indices of post thaw cell viability (63—76%) and survival
(78-99%) in cases of 15 and 20% DMSO solutions supple-
mented with FBS or FBS free. In cell cultures frozen-thawed
in serum-free media a number of adhered cells was 10-36%
from the control, aldosterone secretion level made 0.1%
from the control. In cell cultures frozen-thawed in FBS enri-
ched media the number of adhered cells made 30-95% from
the control, and aldosterone secretion was 1.5-20% from
the control. The highest indices of aldosterone secretion
(20%), number of flattened and adhered cells were in samples
frozen-thawed in solution of 20% DMSO and 25% FBS. Ob-
viously it was associated with fact that the 20% concent-
ration of DMSO possessed optimal cryoprotective proper-
ties for this type of cells, whereas the cytotoxic effects of
cryoprotectant may be neutralized by FBS.

problems
of cryobiology

Vol. 22, 2012, Ne2



Mnotepmunueckoe xpaHeHue M30AMPOBAHHbIX HEPBHbIX KAETOK

HOBOpO)KAEHHbIX KprC B cpeAax pa3/\M'-IHOFO COCTaBa
M.B.LUEBYEHKO

XapbKOBCKMIA  HaUMOHaAbHbIA neaarormdeckuii  yHusepcuter um. [.C. CkoBopoabl

Hypothermic Storage of Isolated Nerve Cells

of Newborn Rats in Different Composition Media

M.V. SHEVCHENKO
G.S. Skovoroda Kharkov National Pedagogical University, Kharkov, Ukraine

HccnenoBanre BIUAHUS THIIOTEPMUYECKHX YCIOBHUM Ha
MIOCTHATAJIBHBIEC N30JMpOBaHHbIe HepBHbIE KieTkH (HK) sB-
JSIeTCS aKTYaIbHBIM JJIsI KpHOOWOJIOT U, TPAHCIUIAHTOJIOT MU
1 MeanuHEL L{enpo paboThl IBUIOCH N3yUeHHUE BIMSTHUS
runorepmuueckoro xpanenus (I'X) Ha moBeeHNe B KyJIb-
Type in vitro n3onupoBaHHbIX HK HOBOpO K 1€HHBIX KpPBIC B
cpenax pa3IMYHOTO COCTaBa.

HK noxyganu n3 Mo3ra HOBOPOXXI€HHBIX KPBIC, OTMBI-
BAJIM ¥ KYJIETHBHPOBAITH B KOHIICHTparuH 2% 10° KiieTok/MIT B
cpene DMEM/F12, o6oramenHnoii 10% ChIBOPOTKH KpBIC.
Knerku xpanunu B Tedenue 1, 2, 3 1 4-x CyTOK IpH TeMIIE-
patype 8°C B coneroit (DMEM/F12) u caxapo30-coeBoit
cpenax (CCC) B mprCyTCTBUM HITH IIPU OTCYTCTBUH CHIBOPOT-
k1 KpoBH Kpbic. [Tocie I'X ki1eTKH Ky IbTHBHPOBAJIN aHAIIO-
THYHO CBEKEBBIJICIICHHBIM.

B teuenne opnux cytok I'X B CCC ¢ nim 6e3 ChIBOPOTKH
HaOJI0aI0Ch PEe3KOE YBEINYEHHE )KM3HECIIOCOOHOCTH
KJIETOK, KOTOpast IIPH JaIbHEHIIIEM XpaHEHUH ITPAKTHYECKH
He u3MeHsiack. [Ipu atom 1 cytku xpanenus B CCC npuso-
JUTH K pe3koMy cHikeHuio konmnuectBa HK, kotopoe He
U3MEHSUIOCH B Ipolecce AajbHenmero xpanenus. [Ipu I'X
HK B cpenie DMEM/F12 n1ocTaTo4HO HHTCHCMBHO YMEHBIIIA-
JIOCh KOJTMYECTBO KJIETOK M HE3HAYHUTENHHO MOBBIIIANACH
XKHU3HECTIOCOOHOCTh. IIprcyTcTBHE CRIBOPOTKH JOCTOBEP-
HOTO BJIMSTHHS Ha )KHM3HECTIOCOOHOCTD 1 KOJIMYECTBO KIIETOK
HE OKa3bIBaIO.

l'unorepmuueckoe XxpaHeHUE B TEUCHNE CYyTOK B Cpejiax
DMEM/F12 B ipucyTCTBHH WK IIPH OTCYTCTBUH CHIBOPOTKU
u B CCC 6e3 100aBICHUS CBIBOPOTKH HE OKA3HIBAJIO BIHSTHUS
Ha ITOBEJICHNE KIIETOK B KYJIBTypE I10 CPaBHEHHIO C KOHTPO-
neM. JIyxcyrounoe ['X B cpenie DMEM/F12 B npucytcTBun
CBIBOPOTKH NMPAKTHYECKH HE BIIMSUIO HA TIOBEJICHNE KIIETOK B
kyibType. [Ipu orcyrcrBun ceiBoporku HK hopmuposanu
JIUIIB HEOOIBIINE OCTPOBKU MOHOCOs miiH. HelipobmacTsl
¥ KOJIOHWH TIPH 3TOM He 00pa30oBbIBaInCh. KiteTku, XpaHHUB-
mmecst B CCC 6e3 CBIBOPOTKH, B IIpoliecce KyIETHBUPOBAHHS
(dbopMupoBany HEOOJBIIOE KOJIMYECTBO HEHPOOIACTOB U
KOJIOHWH, OZTHAKO OHU HOSIBIISUINCH B O0JIee MO3IHIE CPOKU
10 cpaBHEHHMIO ¢ KoHTponeM. [Ipu kynsruBrpoBannu HK,
xpanuBimuxcs B CCC ¢ cbIBOPOTKOH, pOpMHUPOBAINCH M-
KHe PBIXJIBIE arperarsl, KOTOpbIE HE MPUKPETUISIIMCH K ITOI-
JIOKKE; B TIPOLIECCE KYIBTHBUPOBAHNUS KICTKH ITOTHOAIIH.
Kynerusuposanue HK mocie 3-x cytok I'X Bo Bcex ucce-
JIOBaHHBIX CpellaX XapakTepHU30BaJOCh (OPMHUPOBAHHEM
MEJIKHX PBIXJIBIX arperaToB, KOTOPbIC HE MPUKPEIUIUIUCE K
MOJUTOKKE; B JaJIbHEHIIIEM KIICTKH arperaToB MOruoay.

Taxum o6pazom, HK M0xHO XpaHUTH B THIIOTEpPMHUYEC-
KHX YCJIOBHUAX HA MPOTSHKEHUH 2-X cyToK. [Ipu aTOM xemna-
TEJIFHO MPUCYTCTBUE CHIBOPOTKH B cpeae DMEM/F12 n
o0s13arenbHO ee oTcyTcTBue B CCC.
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The investigation of hypothermic conditions effect on
postnatal isolated nerve cells (NCs) is actual for cryobiology,
transplantology and medicine. The research aim was to study
the effect of hypothermic storage (HS) on the behavior in
culture in vitro of isolated newborn rat NCs in different
composition media.

NCs were isolated from the brain of newborn rats, washed
and cultured in the concentration of 2x10° cells/ml in DMEM/
F12 enriched with 10% rat serum. The cells were stored during
1,2, 3 and 4 days at 8°C in saline (DMEM/F12) and sucrose-
saline media (SSM) supplemented with or without rat blood
serum. After HS the cells were cultured in the same way as
fresh cells.

During 1 day of HS in SSM both with or without serum
we observed a sharp increase of cell viability index which
almost did not change during further storage. Thereat one
day storage in SSM led to a sharp decrease of NC number
which did not change during the following storage. During
HS of NCs in DMEM/F12 the number of cells decreased rather
intensively, and their viability increased insignificantly.
Presence of serum did not significantly affect the viability
and number of cells.

Twenty-four-hour HS in DMEM/F 12 with or without serum
and in SSM without serum did not affect the cell behavior in
culture if compared to the control. Two-day HS in DMEM/
F12 in the presence of serum almost did not influence the cell
behavior in culture. In the absence of serum the NCs formed
only small glial monolayer areas. In this case no neuroblasts
and colonies were formed. The cells stored in SSM without
serum formed few neuroblasts and colonies during culturing
but they appeared later than in the control. When culturing
the NCs stored in SSM with serum there were formed the
small loose aggregates not attached to the surface. The cells
died during culturing. Culturing of NCs after 3 days of HS in
all the investigated media was characterized by the formation
of small loose aggregates that did not attached to the surface.
Afterwards the cells of aggregates died.

Thus the NCs can be stored in hypothermic conditions
for 2 days. Thereat the presence of serum is desirable in the
case of DMEM/F12 and its absence is necessary in the case
of SSM.
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COXpaHHOCTb HeOHaTaAbHOM OBapMa/\bHOﬁ TKaHU Npu rMnoTepmny4eckom xXpaHe€eHuun B

3aBUCMMOCTU OT KOMIMO3ULMOHHOIO COCTaBa Cpe€Abl MHKY6aLlMM
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Preservation of Neonatal Ovarian Tissue during Hypothermic Storage

Depending on Incubation Medium Composition

E.A. MeDINETS, V.V. KiIROSHKA, YU.O. TiscHENKO, T.P. BONDARENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B HacTosmiee BpemMst OAHOI U3 OCHOBHBIX NMPOOJIEM B
PENPOAYKTHBHOW MEIUIIMHE NPU KOHCEPBHPOBAaHWHU OBa-
pHaIBHOMN TKAaHHU OCTAETCS COXPAaHEHHE JOCTaTOYHOTO ITyJia
(OIHKYIIOB, HEOOXOMMOTO IJIsl BOCCTaHOBIICHUS IETOPOA-
HOM yHKUMY y sxeHIMH. s penenus 3Toi 3ana4u pas-
pabaThIBaIOTCSI HOBBIE TPOTOKOJIBI KOHCEPBUPOBAHUS U M€-
TOJIBI TPAHCIUIAHTAIIMH KaK TIOJIOBO3PENION, TaK U (heTalb-
HOH OBapuaJIbHOM TKaHHU.

[ens naHHO# PabOTHI — POBECTH CPABHUTEIIBHBIN aHa-
3 Mop¢onornyeckoi TpaHchopMaIiu HEOHATAIBHOM
OBapHaIbHOM TKaHH KPBIC IPH TMIIOTEPMHIECKOM XpaHEHUN
(I'X) B anexTpomuTHBIX (ochaTro-coneBoii Oypep — DCBH)
1 HEIEKTPOIUTHBIX cpenax (MaHHUTOIOCOAEPKAIIHI pacT-
Bop — MCP) B ipucyTcTBUM SMOPHOHAIBHOH TENSTIbEH ChI-
Bopotku (OTC) u 6e3 Hee, a TaKIKe OLICHUTH €€ (PYHKITUIO B
YCIIOBHSX F€TePOTONMYECKOM TpaHCcIutaHTauuy. s nocTu-
JKEHMS [TIOCTaBJICHHOM LIEJIM HEOHATaJIbHbIE SMYHUKHY 111 ['X
(4°C) ObLH pa3IeiiCHbI Ha TPYIIIBI B 3aBUCHMOCTH OT COCTaBa
cpensl nakyOaruu: rpynmna 1 — @Ch (130 MM NaCl, 20 MM
KCl, 20 MM ¢ocarnoro 6ydepa, pH 7,4); rpynmna 2 — dCH +
10% 2TC; rpyrma 3 — MCP (250 MM mannwuTa, 10 MM NaCl,
20 MM KCl, 20 MM docdarnoro 6ydepa, pH 7,4); rpynma
4 —MCP + 10% ITC. Iunamuxy Mop(hOI0rHIECKOM TpaHC-
(dhopmanmu GpouTnKynoB Ha 1-e, 2-e, 3-1, 5-e cytku [' X aHa-
JIU3UPOBATIM MHUKPOCKOITMYECKH Ha MOJYTOHKUX Cpe3ax.
OYHKLUIO HEOHATAIbHOM OBapUaIbHOW TKAHU 1oche 1-X cy-
ToK I'X B HccielyeMBbIX Cpeiax U3ydaid METOLOM I'eTeEpOTO-
MTMYEeCKON TPaHCIUIaHTALH TT0] KAIICYITy JIeBO# moukH. [To-
KazaHo, 4To rocie 1-x cytok I'X konmuecTBo Mopdonoru-
YeCKH HOPMaJIbHBIX (DOJUTHUKYIIOB OCTABAJIOCH JOCTATOUYHO
BbIcOKHM (80-90%) Bo 2, 3 1 4-ii rpynnax, Torna kak B 1-i
TpyIIIe ATOT MOKa3aTeb ObLI JOCTOBEpHO HIKE (66%). Ha
2-e cyTku [' X MaKCUMYM COXpaHHOCTH MOP(OIOTHIESCKOM
CTPYKTYpPbI HEOHATAJILHOM OBapHAaIbHOM TKaHH HaOIOANCs
B MHKYOaIMOHHBIX cpefax, coaepkanmx 10% 3TC (rpymiist
2 u 4). YBennuenue cpokoB ['X MPUBOANIO K CHIDKCHHIO
KOJINYeCTBAa HOPMaJIbHBIX GosutHKyIoB 10 10—15% Bo Beex
uccaenyeMbix rpymnmnax. Ilpu atom Ha 3-u cytku I'X MuHu-
MyM JIeTeHepaTuBHBIX (hOpM (HOJITUKYIIOB C HEOOPATHUMBI-
MH N3MEHEHUSIMH BBISBJIECH B Tpymne 2. AHaIN3 pocTa u
pa3BUTHS TPAHCIJIAHTATOB HEOHATAJIILHOW OBapUabHOM
Tkanu nociue I'X Ha 30-e cyTku HaOIIONeHNS TOKa3al Ha-
J4ve (GoIMKYIIOB Pa3IMYHON CTETICHH 3PETIOCTH 1 JKEITBIX
TeN B rpynmnax 1-3, Torna kak B rpyme 4 OTCyTCTBOBAJIH IIpe-
aHTpaJIbHBIC U aHTPAJIbHBIC (DOJUTUKYIIBI, & TAKXKE JKEJIThIC
tena. [Ipu 3ToM (HOIUTHKYIIpHAs TIOTHOCTD (KOJIHYECTBO
¢omukymos Ha 1 Mm3) B rpymme 3 cocrasnsna 20,4 + 2,6,
9TO OBLTO CPAaBHIMO C KOHTPOIBHOH (24,6 £ 3,3).

Taxum 06pazoM, COXpaHHOCTh MOP(HOIOTHYECKOH CTPYK-
TYpBI HEOHATANEHON OBapHanbHOU TKaH! Ipu ['X Hanboee
BBIpa)XeHa B cpefax nHKyOarwu B mpucytcteun 10% OTC,
TOr/Jja KakK ITOJHOIIEHHOE pa3BUTHE TPAHCIIAHTATOB OCIIE
1-x cytok I'X ormeueno nocine nakyOamnmu B cpene MCP.
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One of the main problems in reproductive medicine
during cryopreservation of ovarian tissue is the preservation
of sufficient pool of follicles, needed for recovery of fertility
in women. To solve this task the new protocols of preser-
vation and transplantation for either mature or fetal ovarian
tissues have been developed.

The research aim was to analyze comparatively the mor-
phological transformation of neonatal ovarian tissue of rats
during hypothermic storage (HS) in electrolyte (phosphate-
based saline (PBS)) and non-electrolyte media (mannitol-
containing solution (MCS)) in the presence of fetal bovine
serum (FBS) and in serum free ones, as well as to estimate
its function during heterotopic transplantation. To do this
the neonatal ovaries supposed for HS (4°C) were divided
into the groups depending on the incubation medium com-
position: group 1 —PBS (130 mM NacCl, 20mM KCl, 20 mM
phosphate buffer, pH 7.4); group 2 —PBS + 10% FBS; group
3—MCS (250 mM mannit, 10 mM NaCl, 20 mM KCl, 20 mM
phosphate buffer, pH 7.4); group 4 MCS + 10% FBS. The
dynamics of morphological transformation of follicles to
the 1*, 2", 3" and 5" days of HS was microscopically ana-
lyzed in semi-thin sections. The function of neonatal ovarian
tissue after 24 hrs of HS in the studied media was examined
by heterotopic transplantation under left kidney capsule. It
has been shown that after 24-hour-long HS the number of
morphologically normal follicles has remained quite high
(80-90%) in the groups 2—4, meanwhile in the group 1 this
index was statistically and significantly lower (66%). To the
2" day of HS the maximal preservation of morphological
structure of neonatal ovarian tissue was observed in incu-
bation media containing 10% FBS (groups 2 and 4). The
increased HS duration led to a reduced number of normal
follicles down to 10—15% in all the studied groups. Herewith
to the 3™ day of HS the minimal content of degenerative
forms of follicles with irreversible changes was found in
group 2. The analysis of growth and development of the
neonatal ovarian tissue grafts after HS to the 30" day of
observation has demonstrated the presence of follicles of
different maturity and yellow bodies in groups 1-3, whilst
in group 4 there was no pre-antral and antral follicles, as
well as no yellow bodies. Herewith the follicular density
(number of follicles per Imm?) in group 3 made 20.4 +2.6
which was comparable with the control one (24.6 +3.3).

Thus the preservation of morphological structure of
neonatal ovarian tissue during HS was the most manifested
in incubation media supplemented with 10% FBS, while a
proper development of the grafts after 24 hrs HS was noted
after incubation in MCS medium.
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KnHeTnyecknii aHaAM3 NAaBAEHMSI TeMOTAOOMHA B MPUCYTCTBMU

OKCUITUAUPOBAHHOIO TNMPOU3BOAHOIO TAULEPUHA

O.C. T'oBoroBA, A.B. 3UHYEHKO
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Kinetic Analysis of Hemoglobin Melting in Presence of Oxyethylated Glycerol

Yu.S. Govorova, A.V. ZINCHENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CocTaB cpefipl ¥ TeMIIepaTypa UTPaIOT CYIIECTBCHHYIO
POJIb B IO IepKAHUN HATHBHOW KOH(MOPMAIHH OEIIKOB. DTH
(haKkTOpBI OUYCHB BaKHBI B KPHOOMOJIOTHH TIPH pa3padoTKe
TEXHOJIOTUH KPHOKOHCEPBUPOBAHMS OUOIOTHUYCCKUX CHCTEM
B IIPUCYTCTBUM KPHO3ALIUTHBIX cpell. B HacTosme pabote
MeTOIOM AU(HEepeHInaIbHON CKaHUPYIOLEH Kalopu-
METPHUH IPOBEICHO UCCIICAOBAHIE BIUSHIS OKCUITHIIHPO-
BaHHOTO MPOM3BOIHOIO INIMIIEPHHA CO CTETIEHBIO ITOJTUMEPH-
saquu n=35 (03T ;) Ha TEPMOAMHAMUYECKHE U KAHETHYEC-
KM€ IapaMeTphl MJIaBICHUS IeMOTIOOMHA YeloBeKa Ha
OCHOBC aHaJIH3a ITHKA IUIABIICHHS.

I'emor100MH TOTy4anu Mo u3BeCTHON MeToauke [Fair-
banks, 1971] ¢ HEKOTOPBEIMHA MOTU(PHUKAIUIMHU, OKCHITHIIA-
posanHbIi runepud (MBano-®OpankoBck, «bapsa») ObLT
ouwntieH B IHCTUTYTE poOIieM KPHOOHOIOTHH U KPUOMETH-
uunbl HAH Ykpaussl.

TepMmorpammbl perucTpupoBaiu Ha AuddepeHIrab-
HOM arabaTHYeCKOM CKaHUPYIOIIEM MUKPOKAJIOpUMETPE
JACM-4 (CKb BI1 ITynmHo, MockoBckas obnacts, Poccus).
O6nactb ckanupoBanus — oT 25 10 90°C npu n36EITOYHOM
naeienun 2,5 arM. CkopocTth Harpesa 1 rpaji/MuH.

Kak mokazano panee [B. Sengupta, 2005], nmporiecc mas-
nenus remornoouna (HbA) HeoOpatuM m omuchIBaeTCs
JIBYXCTaAUHHON MOJENbio N Sut D, BKITFOJaromieit yacTud-
HoOe oOparuMoe pa3BopadnBanue Oemnka (1-s craaus) u HeoO-
paTuMyto AeHaTypanuto (2-5 ctanus). B cmydae HeoOpatu-
MOT0 IUTABJICHUS OCITKOB O0JIee MPEAIOYTUTETEHBIM SIBIIICTCS
KuHeTHueckuii ananu3 [Jlro6apes, Kypranos, 2000].

B HacTosmielt paboTe 1st OnpeieieH s SHEPTUH aKTHBA-
LM MBI BOCIIOJIb30BAJICh OJTHUM U3 YETHIPEX MOAXO/0B,
onucanHbix Sanchez-Ruiz (1992), B KOTOPOM OTHOLIEHHE
E /R MOXET OBITh ONPENENEHO KAK TAHIEHC YIVIa HAKIIOHA
3aBUCUMOCTH ln[vCpgx/(AH - Q)] or T, rne E, — sneprus
akTuBauy; R — yHUBepcanbHas ra3oBas mocTossHHAs; T —
TeKymas reMmeparypa; AH — SHTaIbIus IUIaBICHUS (Ompe-
JIETSICTCS KaK TUTOMIa b IO KPHBOH 3aBHCUMOCTH U30BITOY-
HOM TETTOEMKOCTH OT TeMIIeparypsl); O — TeKyIIee KO-
YECTBO TEIUIOTHL, MOTIONIAEMOE B IIPOIIecCe ICHATYPAIIHH.

Hamu paccunTaHbl 3HaYCHAS KAJIOPHMETPHYSCKOM DH-
TaJILIIMHK TUIABJICHHS, SHEPTUU aKTUBAIMU U TEMIIEpaTyphbl
TUJTABJICHUS JISl paCTBOPOB reMorToOuHa ¢ J00aBIeHHUEM
pasnuuHbIX KoHUEeHTpaui OOI . YBennuenue conepxa-
HHS KPHOTIPOTEKTOPA B PACTBOPE reMOIIOONHA TPUBOIMT K
POCTY 3Ha4YEHHH SHEPT UM AKTHBAIIMU H YMEHBLICHHIO KaJlo-
PUMETPUUECKOM SHTAIBIINU U TEMIIEPATYPBI ILUIABICHUS T'e-
MoriioonHa. TakuM 00pa3oM, MOXKHO MPEIIOIOKHUTE, YTO
YBETMYCHUE KOHIICHTPALINH KPHOIIPOTEKTOPA BRI3BIBACT pa3-
PBIXJICHHE MOJIEKYII T€MOTIIOOWHA, TI03BOJISASA TEM CaMbIM
CHH3HTH TEPMOCTAOMIIEHOCTH OeNKa.
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The composition of medium and its temperature play an
important role in maintaining the native conformation of
proteins. These factors are very important in cryobiology
for the development of technologies for low temperature
preservation of biological systems in the presence of cryo-
protective media. Using differential scanning calorimetry
we studied the effect of oxyethylated glycerol with polymeri-
zation degree of n =5 (OEGn = 5) on thermodynamic and ki-
netic parameters of human hemoglobin melting, basing of
the melting peak analysis.

Hemoglobin was derived according to the standard me-
thods [Fairbanks, 1971] with some modifications, oxyethy-
lated glycerol (Barva, Ukraine) was purified at the Institute
for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine.

Thermograms were recorded with differential adiabatic
scanning microcalorimeter DASM-4 (Special Design Bureau
for Biological Instrumentation, Pushchino, Moscow Region,
Russia). Scan area was from 25 to 90°C and surplus pressure
of2.5 atm. Heating rate was 1 deg/min.

B. Sengupta (2005) showed that the process of hemo-
globin (HbA) melting was irreversible and could be described
by two-stage model N .. U "> D, included the partial reversible
unfolding of the protein (Stage 1) and irreversible denatu-
ration (Stage 2). Kinetic analysis is more preferrable in the
case of irreversible protein melting [Lyubarev, Kurganov,
2000].

To determine the activation energy we have used in this
research one of the four described by Sanchez-Ruiz (1992)
approaches, where the ratio of £ /R can be defined as slope
of the dependence ln[vCpeX/(AH - Q)] vs. 1/T, where E is
activation energy, R is universal gas constant, 7 is current
temperature, AH — enthalpy of melting (defined as the area
under the curve of dependence of excessive heat capacity
vs. temperature), Q is current amount of heat absorbed du-
ring denaturation.

We calculated the values of the calorimetric enthalpy of
melting, activation energy and melting temperatures for he-
moglobin solutions supplemented with of various concent-
rations of OEG | _.. Rising content of cryoprotectant in the
hemoglobin solution led to the increase in the values of
activation energy and decrease in the calorimetric enthalpy
and temperature of hemoglobin melting. Thus, we can assu-
me that increasing of the cryoprotectant concentration
resulted in the loosening of hemoglobin molecules, enabling
a reduction of protein thermal stability.
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AndpdepeHumnpoBka me3eHXMMaAbHBIX CTPOMAAbHBIX KAETOK >XKMPOBOW

TKaHN 4Y€AOB€Ka B YCAOBUSIX NMOAABAEHUA U CTUMYASILUU npomcbepauuu

E.lO. Porvabckas, E.B. PeeHkO, FO.A. TTETPEHKO
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Differentiation of Human Adipose Tissue-Derived Mesenchymal

Stromal Cells under Suppression and Stimulation of Proliferation

O.Yu. Rocutska, O.B. Revenko, Yu.O. PETRENKO
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Hecmotpst Ha Gonbioe konn4ecTBo padoT, MOCBSIIECH-
HBIX U3Y49EHHUIO OMOJIOTMYECKUX CBOMCTB ME3eHXUMAJIBHBIX
crpoMaitbHBIX Ki1eTok (MCK), Bommpocs! 0 B3anMocBsI3H ITpo-
nudepaTUBHON AKTUBHOCTH KJIETOK M X CHOCOOHOCTH K Ha-
IIpaBJIeHHON AU (HepeHINPOBKE in Vitro OCTaIOTCS OTKPbI-
ThIMH. L{e/1b10 HacTOAIIETr0 UCCIeIOBAaHUS SABJIIIACH OLIEHKA
criocooHocTn MCK xwupoBoii Tkanu (OKT) yenosexa k -
(epeHIrpoBKe B aIMIIOTEHHOM U OCTEOT€HHOM HaIlpaBJe-
HUSIX B YCJIOBHSX TIOAABIICHHS M CTUMYJISLIMH PO Epariym.

B pabote ncnonszoBanu MCK XT uenoseka 3—4 nacca-
xel. s mHrnoupoBanus nponudeparmu cycrenzuto MCK
KT obpadareiBanu mutomunmHoM-C (MTM-C, 10 Mkr/min).
B kadecTBe cTuMyIsTOpa MposmQepaniy KICTOK IIPUMEHSIIN
TpOMOOIUTapHBIN TU3aT (B KOHIEHTpauusax 5 u 10%), mo-
JIy4EHHBIH 13 IIEIbHOM KPOBH B3pOCIIBIX IOHOPOB. B Kauect-
BE KOHTPOJIS HCTIONB30BAJIM CPEey KyITUBUPOBAHHUS, COIEP-
xanryto 10% smOpuonanbsHoi ceiBopoTKH (DC) KpymHOTO
poratoro ckota. J[J1st OlleHKH MeTab0INIeCKON aKTUBHOCTH
MCK XT ncnonszoBanu naaukarop Alamar Blue, nponu-
(bepaTuBHYI0 aKTUBHOCTbD OIPEIEIISUIN [0 IPUPOCTY KOJIH-
YecTBa KJICTOK Iy TeM IIPSIMOT0 HozcYeTa siiep. ATUIIoTeH-
HYIO U OCTE€OT'€HHYIO 1 epeHIIUPOBKY IPOBOAUIH B Cpe-
J1ax, COEPIKaINX CrIenU(pUIECcKre HHIYKTOPHI, a UX 3 dex-
TUBHOCTH OLIEHUBAJIN MO SKCIIPECCUH KIETKaMH IIET0YHOM
(ocdarazsl MM HAKOTUICHHUIO JIUIHIOB, TO3UTUBHO OKPAIIIH-
Baroumxcst Oil Red O.

O6pabotka kiretok MTM-C npuBoiia K oJHOH ocTa-
HOBKE NpOJMQeparnm, Py 3TOM UX MeTaboJIMYecKast akTHUB-
HOCTb coxpaHnsnack. [Tpu xynsruBupoBanun MCK KT B
KOHTPOJIBHOH cperie (B mpucyTcTBUH DC) KOTUYIECTBO KJIETOK
Ha 7-e CyTKHU yBenmuuBanock B 2,7-3,4 pasa. B cpene, conep-
wamer TJI, nponudeparuBHas akTUBHOCTh KJIETOK ObLIa
3HAYUTEINIFHO BHIIIE, 4 UX KOJMYECTBO B KYJIBTYpE YBEIHMIH-
Basioch B 8—14 pa3. [Ipu nnaykimu qudhepeHMpoBKy Kyib-
TYp KJIETOK B 3IUTIOT€HHOM M OCTEOT'€HHOM HaIpaBIeHUIX
OBLIO BBISBIICHO, UTO B Cpeie, copeprkaieit IC, KoIn4ecTBO
T depeHINPOBaHHBIX KIETOK COCTABIISUIO 0KouIo 35 1 60%
cootBeTcTBeHHO. B KkynbTypax MCK XKT, o6paboranHbIX
MTM-C, KIeTKH COXPaHSUIIN CIIOCOOHOCTP K aIUITOTCHHON 1
ocTeoreHHo# auddepeniuporke, ogHako ee 3hdHexkTus-
HocTbh ObuTa HIDKE (0Komo 20 1 35% cooTBeTcTBeHHO). Hau-
OoJiee BBIPAXKEHHOW CIIOCOOHOCTHIO K Jn(depeHInpoBKe
B yKa3aHHBIX HAIIPABIICHUSIX 00J1a/laTi KJIETKH, KyJBTHBHPO-
BaHHbIie B ipucyTcTBun TJI. [Tpu atom quddepenimpona-
s0ch 6onee 95% KieTok.

Taxum obpazom, ocranoBka nponudeparun MCK KT
TIPUBOINT K CHIPKEHHIO, OHAKO HE K ITOJTHOM MoTepe CIIoco0-
HOCTH KJIETOK K HarpasieHHo! quddeperunponke. TII sB-
JISIeTCS HEPCTIEKTUBHBIM MTPUPOIHBIM 3aMEHUTENIEM KCEHO-
rearoit JC npu pa3zpaboTke TEXHOIOTHHU KyTbTUBUPOBAHUS
MCK nnst pereHepaTUBHOM MEAULMHBI U TKAHEBON MH>KEHE-

puu.
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Despite a large number of studies on biological proper-
ties of mesenchymal stromal cells (MSCs), the tasks regar-
ding the correlation between cells proliferative activity and
their ability to differentiate in vitro have remained open.
The aim of this study was to evaluate the ability of human
adipose tissue-derived (ATD) MSCs to differentiate in
adipogenic and osteogenic directions under suppression
and stimulation of cell proliferation.

Human ATD MSCs of the 3-4" passages were used in
this study. For the inhibition of cell proliferation the cell
suspensions were treated with mitomycin-C (MTM-C,
10 pg/ml). Platelet lysate (PL) (in concentrations of 5 and
10%) obtained from whole blood of adult donors was used
as a stimulator of cell proliferation. Culture medium contai-
ning 10% fetal bovine serum (FBS) was used as the control.
To assess metabolic activity of ATD MSCs we used Alamar
Blue; proliferation was estimated by cell number increase
using direct counting of nuclei. Adipogenic and osteogenic
differentiation was induced in media supplemented with spe-
cific differentiation factors, and their efficiency was assessed
by expression of alkaline phosphatase and accumulation of
the lipids, positively stained with Oil Red O.

MTM-C treatment led to a complete arrest of cell pro-
liferation, while their metabolic activity was preserved. When
ATD MSCs were cultured in the control medium (in the pre-
sence of FBS), the number of cells to the 7" day increased
in 2.7-3.4 times. In the medium containing PL, cell pro-
liferative activity was significantly higher, and the number
of cells increased in 8—14 times. It was established that after
adipogenic and osteogenic induction of cell cultures in the
medium containing FBS, the number of differentiated cells
was about 35% and 60%, respectively. In MTM-C-treated
ATD MSC cultures, the cells preserved the ability to adipo-
genic and osteogenic differentiation, but the efficiency of
differentiation was lower (about 20% and 35%, respectively).
ATD MSCs cultured in the presence of PL had the most
pronounced ability to differentiation towards the mentioned
directions. In this case more than 95% of the cells were dif-
ferentiated.

Thus, proliferation arrest of ATD MSCs led to a reduc-
tion but not complete loss of cell ability to an induced diffe-
rentiation. PL is a promising natural substitute to xenogeneic
FBS for the development of MSC culturing technology in
regenerative medicine and tissue engineering.
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BnAMB nenTMAHOTO KOMNAEKCY WKipU NOpocaT

Ha MeTabOoAIYHY aKTMBHICTb (piOPOOAACTIB Y KYAbTYpI
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Effect of Peptide Complex of Piglet Skin
on Metabolic Activity of Fibroblasts in Culture

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

Bimomo, 110 MenTHIHUA KOMITJIEKC KPIOKOHCEPBOBaHUX
¢parmenris mkipu mopocsr ([TKIIIT) Hopmaizye mpotec
pemapaniifHol pereHepariii pu OIMiKOBHX i XOJIOIOBUX TPaB-
Max. Kymerypa ¢idpobnacTiB Moxke OyTH 3pydHOIO MOJICIITIO
JUTS] BUBYCHHS TKAHHHHOCTICIU(PIYHOT 010JI0TTYHOT aKTHBHOC-
Ti IENTHIHAX KOMIUICKCIB JAHOTO BHIY KITITHH.

Merta pobotu — BuBunTH ckiaj i Biums [TKIIIT Ha meTa-
00JTiuHy aKTHBHICTB ()i0pOOIACTIB MIKIPH IILYPIiB B KYJIBTYI.
OnepxxyBanu [TKIIIT nuisixom iHkyOarii HATHBHUX 200 Kpio-
KOHCEpPBOBaHHMX ()parMeHTIB HIKIPH IUIIXOM iX 1HKyOarii B
¢bizionorivHOMy po34yHHI MPOTIAroM 60 XB Ta BUAAJICHHS
TepMOJIa0iIbHUX OLIKIB. J[1isl BU3HAYEHHS MOJICKYJISIPHO-Ma-
COBOT'O PO3IOJIITY PEYOBHH IENTHAHOT IPUPOH B EKCTPAK-
TaX BUKOPHCTOBYBAJIN BUCOKOE()EKTUBHY TeIILIIPOHUKAIOTY
xpomarorpadiro. iOpodIaCTH MIKiIPH HOBOHAPOKCHUX IITY-
PiB KyJIBTHBYBaJIX B )KUBHIbHOMY cepenoBuii DMEM/F12
3 IO/IaBaHHSIM CHPOBATKH IUIO/IB BEJIMKOI poraroi XyZ00u Ta
artubioTrkis. locmimHi 3pazku gormosHroBam [TKIIIIT y kin-
neBiit koHmeHTparti nentuais 0,1 a6o 1 MKT/MIL, KOHTPOITBHI —
eKBIBaJICHTHUM 00’ €eMOM (i3zionoriuHoro po3unny. Okpemi
KyJIBTYpY BUTpUMYBaiu rpotsiroM 30 XB IpH TeMIeparypi
5°C. MeTaboJ1iuHy aKTHBHICTh KJTITHH OI[IHIOBAJIH I10 BiTHOB-
JICHHIO peiokc-iHaukaTopa Alamar Blue.

[Tpu gocnimKeHH! pO3NOALTY PEYOBUH NENTUAHOT IPH-
poxnu B ITKIIII 3a MosieKyJIIpHUMU MacaMi BCTaHOBJICHO,
0 Y BUIUTCHHX 3 HATHBHUX ()ParMEeHTIB MIKipH MTOPOCSIT pe-
€CTPYIOTHCS 4 TIKH, a 3 KPIOKOHCEPBOBAaHUX — 5, 1 BOHU MicC-
TSTB BiIHOCHO OUIBITY KUTEKICTD HI3bKOMOJICKYIIIPHUX TIETI-
THLIB.

[pu nocmimxenHi go3o3anexuoro BromBy [IKILTT, omep-
JKAHOT'O 3 KPIOKOHCEPBOBAHUX ()parMeHTIB, HA META0OIIUHY
aKTHBHICTB ()10pOOIIACTIB IIKIPU BCTAHOBIICHO, IIO 1X 102~
BaHHs B CEPE/IOBHIIE KYJIBTUBYBaHHs B KOHIeHTpaisx 0,1
ta 1,0 MKr/mi1 3011b1IYE 11eH ToKa3HuK Ha 23,2 Ta 20,5% Bi-
MOBITHO Ha 3-10 00y Ky/IGTHBYBaHH.

Uepes 100y miciist BATPUMKH KYJBTYpH GibpobiiacTis npu
temriteparypi 4°C iHTeHCHBHICTb (hITyOpecleHIii BiJHOBIIe-
Horo Alamar Blue craTuctiano nocroipHo (p < 0,05) meH-
ma, HiXK B KOHTpoui. [Ipu kynsTuBYBaHHI QiOpoOIacTiB 3
JIONaBaHHSM IIENTHIIB Y KiHIeBiH KoHIIeHTparii 0,1 MKr/MIT
MeTaboJI9Ha aKTHBHICTE (hiOPOOIIACTIB IMicsl BIUTUBY TiMo-
TepMii CTAaTHCTUIHO NOCTOBIpHO (p < 0,05) OinbIma, HiX y
KyJBTypi 0€3 0JaBaHHs ENTHUIIB, 1 HE BIAPI3HAETHCS Bij
3HaUEHHs LIbOTO MOKAa3HMKA B KOHTPOJI Ta B KYJbTYpi 3
JIO/IaBaHHSM IENTH/IB O3 BILIMBY rinoTepMmii.

Ha 7-y 100y KynbTHBYBaHHS IHTEHCHBHICTH (uryopec-
LEHIIIT B KYJIBTYPi 3 TOJaBaHHSIM TENTUIIB OyJia OLIBIIO0,
HIK B KOHTPOJTi Ta MICJIsi TIIOTepMil B IPUCYTHOCTI MENTH]IIB.
BigminHOCTEH B MeTa0OMiYHII aKTHBHOCTI KIIITHH, IO KYITb-
THBYBAJIMCS B IPUCYTHOCTI IIENTH/IIB, HE CITOCTEPIraiocs.

KpuoGMOROrIM

T.22,2012, Ne2

206

Peptide complex of cryopreserved piglet skin fragments
(PCPS) is known to normalize the regeneration of wounds
and cold traumas. The culture of fibroblasts may be the
useful model for studying the tissue specific biological acti-
vity of peptide complexes of this cell type.

The research aim was to investigate the composition
and effect of PCPS on metabolic activity of rat skin fibro-
blasts in culture. The PCPS were obtained by their incubation
in physiological solution during 60 min and removing of
thermolabile proteins. To examine the molecular-mass distri-
bution of the substances of peptide origin in the extracts
we used high effective gel penetrating chromatography. The
fibroblasts of newborn rat skin were cultured in nutritive
media DMEM/F12 supplemented with fetal calf serum and
antibiotics. Tested specimes were mixed with PCPS to get
final peptide concentration of 0.1 or 1 pg/ml, the control
ones were mixed with the equivalent volume of physiological
solution. Separate cultures were maintained for 30 min at
5°C. Metabolic activity of cells was assessed on the reduc-
tion of redox indicator Alamar Blue.

Investigation of substances of peptide origin in PCPS
by molecular mass distribution showed that extracts from
native fragments of piglet skin had 4 peaks and the extracts
of cryopreserved samples had 5 peaks and additionally they
comprised higher content of low molecular peptides.

Study of the dose-dependent effect of PCPS derived
from cryopreserved fragments on metabolic activity of skin
fibroblasts revealed that their introduction into culture me-
dium in the concentration of 0.1 and 1 ug/ml increased this
index by 23.2 and 20.5% to the 3™ culturing day.

In 24 hrs after keeping the culture of fibroblasts at 4°C
the fluorescence intensity of the reduced Alamar Blue was
statistically and significantly less if compared to the control
(p <0.05). After culturing the fibroblasts with introduced
peptides in a final concentration of 0.1 pg/ml the metabolic
activity of fibroblasts after hypothermic exposure was statis-
tically and significantly higher (p <0.05) if compared with
the culture without introduced peptides and did not differ
from the index in the control and in culture enriched with
peptides without hypothermic exposure.

To the 7" culturing day the fluorescence intensity in
culture with introduced peptides was higher than in the
control and after hypothermic exposure in the presence of
peptides. No differences were found in metabolic activity
of cells cultured in the presence of peptides.
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UccaeaoBaHue peakunn AeAslnXCsl KAETOK

Ha OKCHMAATMBHbIN CTpecC METOAOM XEMUAIOMUHECUEHUNU
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Study of Dividing Cells Response to Oxidative Stress by Chemiluminescence Method

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

Jannas pabora npeacraBiseT co00i IPooKEeHNE Ha-
YaThIX MCCIEIOBAHUM MO UCIOIB30BAHMIO TIEPEKPECTHOM
aJIalTaIN XKHUBBIX CHCTEM K CTpeCCy, TSI TOUCKA My TeH Uc-
IOJIb30BAHMSI 9TOTO CBOICTBA C LIENBIO MOBBIIIECHUS YCTOH-
YUBOCTH OMOJOTHIECKHX 0OBEKTOB K (haKTOpaM KPHOKOH-
cepupoBanus [3unuenko B.JI. u coasr., 2007].

Lenpro qanHO# paboTHI OBLTa pa3paboTka crocoba o1-
penerneHus XapakTepa aJalTHBHOTO OTBETa KJIETOK Ha OKCH-
JIATHBHBIH CTpECC B 3aBUCHMOCTH OT JJO3bI H30BITOYHOT'O OK-
CHIaHTa B cucTeMe. MI3BeCTHO, UTO IPU Pa3HBIX 103aX OKCH-
JTAHTa XapakKTep OTBETa KMBBIX KJICTOK MOXKET OBITh CIIEyIO-
[IUM: CTUMYJISALUS IEJICHUS U POCTa — IIPH HU3KHX /103aX,
oOpaTrMast OCTaHOBKA JICIICHHS U POCTa — IPU CPETHUX J10-
3aX, aroITo3 ¥ HEKPO3 — P BBICOKUX J03aX. YCTONUHUBOCTh
K (hakTopamM KpUOKOHCEPBUPOBAHHUS JJOCTUTAETCS TOJIBKO BO
BTOPOM U3 YKa3aHHBIX JHAINla30HOB 103 OKCHIaHTa [3WH-
yenko B.JI. u coasr., 2005].

Jnst HaGrroeHns aJaTHBHOTO OTBETA KJIETOK Ha CTPece
HCIIOJIB30BAJIM METO/] XeMHUIIIOMUHecieHIIMU . C TTOMOIIBI0
pa3paboTaHHOTO HaMH JIIOMHHOMETpPA ¢ (OTORIIEKTPOH-
HbIM yMHOXHUTeNneM OOY-106 xeMUITIOMUHECLIEHIIUIO pe-
THCTPHU-POBAIIU Ha KOMITBIOTEPE 3JIEKTPOHHBIM OCIIUIJIOT-
padom Hantek DSO 2150 USB. HccrienoBanue mpoBOIHIN
Ha apoxokax S. cerevisia m S. boulardii, okcuIaTUBHBII
CTpecc BBI3BIBAIIN ITPH TIOMOIIH 030HA. B kadecTBe ycunm-
TeJIs TIOMHUHECLIEHIIUN UCTIONB30BANIN JTFOMUHOJI B KOHIICHT-
panuu 107 Monb/1.

Bouto oGHapyXeHo, 4TO NpU BBEACHUH B CYCIIEH3HUIO
KJICTOK O30HMPOBAaHHOW IUCTHUIIIMPOBAHHON BOIBI C KOH-
LIEHTpaLyei 030Ha 5 MI/11 HAOJIIOIAIOTCS BCIBIIIKH XEMHUITIO-
MHHECIEHIINY HA MHTAKTHBIX KJIIETKaX U OTCYTCTBYIOT IOCTIE
HarpeBa kiieTok 70 100°C.

VHTEHCHBHOCTH BCTIBIIIECK XEMITIOMHHECIICHIINN CHH-
JKaeTcs MPH MOCIe0BATEeIbHOM BBEJICHUH ITOPIIUI 030HU-
POBaHHO BOJIBI BILUIOTH JIO IOJTHOTO X McYe3HOBeHH. CHU-
YKCHHE MHTEHCUBHOCTH XEMUITFOMUHECIICHITNN O0BICHSETCS
HCYEPIIaHNEM BHYTPEHHHUX PECYPCOB KJIETKH B COCTOSIHUU
aJIaNTHBHOTO OTBETA Ha M30BITOK OKCHAAHTA. JIFOMIHECIICHT-
HBIN OTBET KJIETOK Ha 030H BOCCTAHABIIMBAETCS IOCIIE He-
KOTOPOH BBIIEPKKH 00pabOTaHHBIX 030HOM KIIETOK.

Jlo30Bast 3aBHCUMOCTD JIFOMHHECIIEHTHOT'O OTBETA KJIe-
TOK Ha OKCHJIAHT, KaK HHAYKTOP OKCHIATHBHOTO CTpecca,
MTO3BOJISIET YCTAHOBUTD VIS KaXJIOTO KOHKPETHOTO BHUA
KJIETOK ANaIa3oH /103 OKCUAAHTA, TPU KOTOPBIX IPOUCXOIHUT
BpEMEHHAsl OCTAHOBKA JICJICHHS 1 POCTa KIETOK. B nanHOM
COCTOSTHMH Y KJIETOK HaOr0/1atoTCst 3 eKThl epeKpecTHOM
aJIanTalliy, MOBBIIIAOIINE UX YCTOHYUBOCTE K ITOCTIETYTO-
IIMM XOJIOIOBBIM BO3JIEHCTBUSAM.

KpuoGMoROr M

T.22,2012, Ne2

This work represents the continued investigations on
the use of cross adaptation of living systems to stress, to
find the ways of using this property to rise the resistance of
biological objects to cryopreservation factors [Zinchen-
ko V.D.etal.,2007].

The research aim was to develop the method for determi-
nation of the character of cell adaptive response to oxidative
stress depending on the dose of excessive oxidant in the
system. It is known that depending on different doses of
oxidant the character of living cells' response may be as
follows: stimulation of division and growth occurred at low
doses, reciprocal inhibition of division and growth were at
average doses, apoptosis and necrosis were observed at
high doses. Resistance to the cryopreservation factors is
achieved only in the second one from the noted ranges of
oxidant doses [Zinchenko V.D et al., 2005].

To monitor the cell adaptive response to the stress we
used chemiluminescence method. Using developed by us
luminometer equiped with the photomultiplier tube FEU-
106 the chemiluminescence data were recorded with Hantek
DSO 2150 USB oscilloscope connected to computer. The
investigation was performed in S. cerevisia and S. boulardii
yeasts, oxidative stress was caused by ozone introduction.
Luminol in the concentration of 10¢ mol/l was used as inten-
sifier of luminescence.

We have noted that introduction of ozonated distilled
water with ozone concentration of 5 mg/l into cell suspension
led to the chemiluminescence flash appearance in intact
cells and no flashes after heating of cells up to 100°C.

The intensity of chemiluminescence flash was reduced
after step-by-step introduction of ozonated water till total
disappearance. The reduction of chemiluminescence inten-
sity could be explained by the depletion of internal cell re-
courses in the state of adaptive response to the surplus
oxidant presence. Luminescence response of cells to ozone
is again recovered in ozone-treated cells after some period.

The dose dependence of cell luminescence response to
an oxidant introduction, as a inducer of oxidative stress,
allows to establish for each type of cells the range of oxidant
doses in which temporary inhibition of cell division and
growth occurs. In this state the cells are observed to have
the effects of cross adaptation increasing their resistance
to the following cold exposures.
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NccaeaoBaHue peakunMm renartounToB Ha OKCUAATUBHbDIN cTpecc

C MOMOUWbKO METOAA XEMUAIOMUHECLEHLUNU
M.B. Tosor

HTK «MuctutyT moHokpuctasros» HAH Ykpauue, r. Xapbkos

Study of Hepatocyte Response to Oxidative Stress by Chemiluminescence Method
[.V. Govor

Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B pabote npeacTaBieHbI IPEIBAPUTEIBHEBIC PE3YIIBTATHI
IO UCCIICIOBAHUIO PEAKIIUH IeIaTOIMTOB Ha H30BITOYHOE
BBEJICHUC OKCH/IAHTA.

Lenpro manHOU pabOTHI OBLIO OMpeIeIICHUE XapaKTepa
a/IaITUBHOTO OTBETA KJIIETOK HAa BBEJCHUE 030HA Ha PA3HBIX
3Tarax rumoTepMUUECKOr0 XpaHEHHUS ¢ ITIOMOIIIBIO METo1a
XEMUITIOMUHECIICHIINH.

Hamu o6HapyXeHO, YTO IPH MOPLIUOHHOM BBEICHUH
030HMPOBAaHHOHN IHUCTUUIMPOBAHHOW BOJbI B U3YUECHHBIE
Ouosornyeckue 0OBEKTH BOSHUKAIOT KOPOTKHUE BCIBIIIIKH
JIOMHUHECICHIINHU. Pe3yIIbTaToM nepexoia MOJICKYII U3 BO3-
OyXIEHHOTO B OCHOBHOE COCTOSIHHE SIBJIICTCSI CBEUCHUE.
D¢ ekt 030Ha CBA3aHBI, PENKIE BCETO, C BO3ACUCTBUEM
Ha MeMOpaHbl. O30H MOXET COCIUHATHCS C JIMIMHIAMHU
MeMOpaH, BBI3bIBasI IEPEKUCHOE OKHUCIICHUE, YTO IIPHBOIAUT
K TIOBBIIICHUIO AKTHBHOCTH aHTHOKCUIAHTHON CHCTEMBI.
KomnmuecTBO MUKOB JIIOMUHECIICHIINH B OTBET Ha BBEACHUE
030Ha TPSAMO MPOMOPIHOHAIBHO aKTHBHOCTH aHTHOKCH-
JAHTHOM CHCTEMBI OMOIOTHYECKOTO 00BEKTA.

HccnenoBanne NpoBOANIN HAa H30JIMPOBAaHHBIX I'eaTo-
IIUTaX KPbIC B MPOIECCE THIIOTEPMUUYECKOTO XPAHEHHS B
caxaposoconepxaiei cpeae ¢ 1% anpoymuna. O30H BBO-
JIATU TIOPLIIMOHHO B KOHIICHTpanuu 5 Mr/11. B kagectBe ycu-
JUTEIS JIFOMAHECIICHIINN MCTIOJIE30BAJIH JTFOMHHOJ B KOH-
uentparmu 107 Mosw/11.

[MoprrioHHOE BBEICHIE 030HA BBI3HIBACT JTFOMHHECIICH-
LIMIO CYCIIEH3UH U30JIMPOBaHHbIX renarouutoB. C yBeauye-
HHEM BPEMEHHU TUIIOTEPMHUUECKOTO XPaHEHHS yMEHBIITACTCS
KOJIMYECTBO MMMKOB JJIOMHHECLICHIIH B OTBET HA BBEJICHHE
030Ha. JTO CBSI3aHO C TE€M, UTO B IIPOLIECCE XPAHEHUS CHU-
JKAIOTCSI aKTHBHOCTh aHTHOKCHIAHTHBIX CUCTEM KJIETOK U,
KakK CJI/ICTBHE, OTBET KJIETOK Ha N30BITOUHOE BBEJICHUE 030-
Ha.

Taxwum 006pa3oM, ¢ TOMOIIBI0 JAHHOTO IMTOIX01a MOKHO
OTIPEENATH PYHKIIMOHAIBHYIO aKTHBHOCTB KIICTOK.

KpuoGMOROrIM

T.22,2012, Ne2

The presentation covers the preliminary results on
studying the response of hepatocytes to excessive introduc-
tion of an oxidant.

The research aim was to examine the character of adap-
tive response of cells to administration of ozone at different
stages of hypothermic storage using chemiluminescence
method.

We have found that during stepwise addition of o0zo-
nated distilled water to the studied biological objects the
short luminescence flashes appear. Transition of molecules
from the excited state to a main one results in luminescence.
Ozone effects are primarily related to its influence onto
membranes. Ozone can be bound with membrane lipids,
causing lipid peroxidation, leading to a rise in activity of
antioxidant system. The number of luminescence acts in
response to ozone introduction is directly associated with
the activity of antioxidant system in biological object.

The studies were performed in isolated rat hepatocytes
during hypothermic storage in sucrose-containing medium
with 1% albumin. Ozone was stepwise introduced in the
concentration of 5 mg/l. As the luminescence enhancer there
was used luminol in the concentration of 10~ mol/l.

The introduction of ozone by portions caused the
luminescence in suspesion of isolated hepatocytes. The
longer was the duration of hypothermic storage the less
was the number of luminescence flashes in response to ozone
addition. We associate this with the fact that during storage
the activity of antioxidant systems in the cells are reduced
and this results in lower cell response to excessive ozone
introduction.

Thus using this method it is possible to estimate the
functional activity of cells.
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TexHOAOTMS MOAy4YeHMsi KPUOKOHCEPBMPOBAHHLIX Mpenaparos

NPoOOUOTUKOB, UMMOOMAM3OBAHHBIX HAa HTepoCcopOeHTax
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Method of Obtaining Cryopreserved
Preparations of Probiotics Immobilized on Enterosorbents

O.M. BABINETS, |.P. VYSEKANTSEV, V.F. MARTSENYUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Jlyis BocCTaHOBIIEHUS! MUKPOOMOTHI MpH AnUCOMO3ax
Pa3IMYHOrO reHe3a Bee OoIIbIle BHUMAaHUS yiersieTcs pa3pa-
00TKe CHHOMOTHKOB — ITPENapaToB, COAEPKAIIX MUKPOOP-
TaHU3MBI-IPOOHOTHKH U IPeOHOTHKH. B ¢BsI3M ¢ 5THM NpH-
obpena akTyalbHOCTh MpobJieMa CO3JaHUs MpenapaToB
l'[p06I/IOTI/IKOB, I/IMMO6I/IJ'II/ISOBaHHBIX Ha c0p6eHTax, JJIs1 UX
XpaHeHHs! TIPUMEHSIOT HU3KUE TeMIIepaTypbl U JHO(H-
JIM3ALIHUIO.

[enbto uccnenoBanus sSBISLIACH pa3paboTKa MpernapaToB
MpPOOHUOTHUKOB, UMMOOHIIM30BaHHBIX HA SHTEPOCOPOCHTAX,
1 METO/a OLEHKH COXPAaHHOCTH KOMIIEKCOB «HOCHTEIb-
KIIETKHM», a TAK)KE U3yUCHNE UX COXPAHHOCTH I1OCIIE KPHO-
KoHcepBupoBaHusi. OOBEKTOM HCCIIEIOBaHUS SBISUINCH
Iposoku Saccharomyces boulardii n 6axrepun Bifidobac-
terium bifidum n Lactobacillus bulgaricus.

Bbia n3ydeHa ak THBHOCTB COpOLIMN KIIETOK MUKPOOpTa-
HHU3MOB Ha PsIJIC SHTEPOCOPOCHTOB C Pa3INMYHBIMHU (PH3HKO-
XUMHYECKAMHU CBOMCTBAMH M C Pa3HON aacopOIMOHHOM
cnocoOHocThI0. Hanbosee BEICOKHE TIOKA3aTeIN CoOpomu
MHUKpPOOHBIX KIIETOK OBbUIM YCTAHOBJICHBI JUIsi COPOSHTOB
«Copbeke» u «CYMC-1» npu Temneparype copOuuu
0..2°C.

3a OCHOBY METOJa OLIEHKH COXPAHHOCTH KOMILIEKCOB
«HOCHTEIb-KJICTKI» OBbIT B3AT METO/] CEpPHIHBIX pa3BeICHHI
Koxa. ITpenaparsl IMMOOHMIN30BaHHBIX KJIECTOK, COIEpIKa-
IIUX IPUMECh CBOOOTHBIX KJIETOK, IEPEHOCHIIN B IEHTPH-
¢dyXxHBIE TTPOOUPKH, 000PYIOBAaHHBIC CIIEIUATbHBIMU
CHTaMH C pa3MepOM siUeeK MEHbIIE JHaMeTpa COpOESHTOB.
CB0OOHBIE KIICTKH OCaX AN IIEHTpUdyrupoBanreM. Kom-
TUIEKCHI «KHOCUTENb-KIETKU» MEPEeHOCHIIH U3 cUT B 0,2%-1
pactBop arapa. Ilocne cepuilHBIX pa3BellecHUM B TaHHOM
pactBope 00pa3ipl BHOCWIH B Yalliku [leTpu u 3aiuBanu
arapusupoBaHHOU cpenol. Ilocie KynpTUBUPOBaHUS O~
CUUTBIBAJIM MaKpoKoJoHHH. Kaxkiasi MakpoKooHHs Oblia
00pa3zoBaHa KOMIUIEKCOM «HOCHTEIb-KIETKI.

[pu cpaBHUTETEHOM H3yYEHHUH BIUSHUS yCIOBUH KPHO-
KOHCEPBUPOBAHHUS HAa CBOOOIHBIC M NMMOOHIIM30BaHHBIE
KneTku S. boulardii OBUIIO yCTAaHOBIIEHO, YTO KOJINYECTBO
XKHU3HECIOCOOHBIX CBOOOIHBIX KIIETOK BO BCEX Cpe/lax KOH-
cepBHpOBaHUs ((PH3HOIOTMIECKHH PacTBOp, TUBHOE CYCIIO,
5 u 10%-e pactBopsl caxaposbl, 5%-i1 pactBop IAMCO)
H0CJIe OXJIAXKACHHSI CO CKOPOCTBIO 1 Ipaji/MUH U OTOrpeBa
JIOCTOBEPHO HE OTIMYAIIOCH OT UCXOAHOTO. C MOBBILICHUEM
CKOPOCTH OXJIaX/IEHHSI COXPAHHOCTh KJIETOK CHHXKAaJach,
JOCTHUTasi MUHIMYMa [IPY IOTPYKEHUH 00pa31I0B B KUIKUHA
a3otT. KomnuectBo KOE KOMIIEKCOB «HOCHUTENb-KICTKI
T10CJIe 3aMOPAKUBAHHS-OTOTPEBA OBLIO 3HAYUTEIIHHO HIDKE.
MakcuMalTbHbIE 3HaYCHHUS COXPAHHOCTH KOMIUIEKCOB TaKKe
HaOJTIO AN TTOCIIe OXJIAXKICHHUS CO CKOPOCTHIO | rpaj/MuH 1
OTOTpeBa.

KpuoGMoROr M

T.22,2012, Ne2

To recover microbiota at dysbioses of different genesis
the more and more attention is paid to the creation of
synbiotics, the preparations containing microorganisms,
probiotics and prebiotics. In this connection the task of
developing the preparations of probiotics immobilized on
sorbents gained an actuality, and its storage requires low
temperatures or freeze-drying.

The research aim was to develop the preparations of
probiotics immobilized on enterosorbents and the method
for assessing the integrity of the complexes carrier-cells as
well as to investigate their post-thaw survival. Research
objects were Saccharomyces boulardii yeasts and Bifido-
bacterium bifidum and Lactobacillus bulgaricus bacteria.

There has been studied the activity of microorganism
cells sorption on some enterosorbents with different physi-
cal and chemical properties as well as with different ad-
sorption ability. The highest indices of sorption for microbial
cells were found for the sorbents Sorbex and SUMS-1 under
sorption temperature of 0...2°C.

The Koch’s method of serial dilutions was assumed as
the basis of assessment method. Preparations of immobi-
lized cells containing several free cells were transferred into
centrifuge tubes equipped with special sieves with the
meshwork dimensions less than the diameter of sorbent
particles. Free cells were sedimented by centrifugation.
The carrier-cells complexes were transfered from the sieves
into 0.2% agar solution. After serial dilutions in this solution
the samples were introduced into Petri dishes and embed-
ded into agarized medium. Counting of macrocolonies was
performed after culturing. Each macrocolony was formed
by the carrier-cells complex.

During comparative study of the effect of cryopreser-
vation conditions on free and immobilized S. boulardii cells
we established that the number of viable free cells in all the
cryopreservation media (physiological solution, beer wort,
5 and 10% sucrose solutions, 5% DMSO solution) after
cooling with the rate of 1deg/min and thawing did not
statistically and significantly differ from an initial one. With
an increase in cooling rate the cell survival rate reduced
and reached its minimum after freezing by plunging the
samples into liquid nitrogen. The number of colony forming
units of the carrier-cells complexes after freeze-thawing was
significantly lower. The maximum values of complexes
integrity were also observed after cooling with the rate of
1 deg/min and following thawing.
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CKAQA eKCTpaKTiB KpiOKOHCepBOBaHUX (pparmeHTiB cepus

CBMHeW Ta MOPOCAT i iX BMNAMB Ha OpraHiam wypis
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Composition of Extracts of Cryopreserved Pig and Piglet

Heart Fragments and Their Effect on Rats

L.A. Rocoza
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Bigomo, 1m0 kapAioMiOIUTH € MPOAYLEHTaMHU 3HAYHOT
KUTBKOCTI 0i0JIOTIYHO aKTUBHUX MENTHIB. Bucoky Gionoriu-
HY aKTHBHICTbh TaKOX MPOSBISIOTH ENTHIH, SKi BXOIATH O
CKJIaJly eKCTPAKTIB KPIOKOHCEPBOBAHUX (pparMeHTiB OpraHiB
cBuHel Ta mopocsT. [lokazaHo, 110 BOHU HOPMAJi3yHOTh
IpOLIECH perapaTHUBHOI pereHepanii i X BIUIUB € TKAHMHHO-
crienupiyHUM.

Mera 1ociiKeHHs — BASHAYUTH 0COOIMBOCTI ETITHIHO-
ro CKJaay eKCTPAKTiB ceplsi HOBOHAPOMKEHUX MOPOCAT
(ECul) i crareBospinux ceuneit (ECuC) Ta mociiaurH iX BIUIUB
Ha OpraHi3M IIypiB Pi3HOTO BIKY.

ExcTpakTu cepis ofepKyBaid 3 KpiOKOHCEpBOBaHUX (31
HMIBUJKICTIO OXO0JIOJKeHHs1 1 rpaa/xe B mpucytHocti 10%
ITEO-1500) ¢pparMeHTiB ceprelb HOBOHAPOHKEHUX OPOCST
1 CTaTeBO3pINUX CBUHEH. MOJIEKYIsIpHY Macy MENTHIiB
BH3HAYaJIM 332 METOIOM MAaTpPHUYHO-aKTHBOBAHOI Jla3epHOL
necopOuii/ionizanii 3a momomorow npunanry «MALDI MS
Autoflex II» («Bruker Daltoniks GmbH», Himeuunna).
BHKOpHCTOBYBaJM MaTPHII0 Ha OCHOBI CHHAIIOBOI KHCIIOTH
(Sinapic Acid — SA, «Flukay, HiMmeuuynHa).

ExciepumenTtn Oynu mpoBeneHi Ha 0e3nopoAHUX OLTHX
mypax. EKCTpakTu BBOAWIM B YEPEBHY MOPOXKHUHY 1-Mi-
CSIYHUM Ta 4-MICSIIHHM TBapWHaM i3 po3paxyHKy 50 MKT Ha
100 r Macu mPOTATOM yChOTO €KCIIEPUMEHTY Ta MOPIBHIO-
BaJIM 3 KOHTpoJieM Ha 14 ta 28 neHsb. [icTonoriyni 1ociipKe -
HsI CEpIIEBOT0 M’ 3y LIypPiB IPOBOJWIN Ha 3pi3aX 3aBTOBILKU
6—8 MKM, 3a0apBIICHHX T€MAaTOKCHIIIHOM 1 €03MHOM 3a CTaH-
JapTHOI METONUKOIO. [T MOp(OIOTIYHOro aHalizy MuTy-
HOYKIB cepIlsi 00Mpalld OJHOPIHI AUISTHKH 1 IPOBOJAMIM IIO
9 miapaxyHKIB siiep CepLeBOr0 M’si3y AJS KOXHOTO IHpera-
pary. Ins 06poOku 300pakeHb BUKOPUCTOBYBAJIH IIPOTpa-
My «AxioVision Rel.4.8» («Carl Zeiss», Himeuunna). Kinbkic-
Hi pe3yiabTaTH AOCIIPKEHHS 00pOOISIN CTaTUCTUYHO 32
metonoM Qimepa-CrbrofeHTa.

VY pe3ynbraTi Mac-CIeKTPOMETPUYHOTO IO CIiKSHHS
BUSIBJICHO Pl CIUTBHHX JUTSI 000X €KCTPAKTIB MENTH/IIB 3 M.M.
3218+5,5734+5,8454+ 518568 + 5. Inmi BUsBIIEH] IENTHIN
cnenudiuHi U1 KOXKHOTO 3 eKCTpakTiB. OTxe, NEeNTHIHUMI
CKJIaJ JOCHIIKEHUX CKCTPAKTIB 3aJIeKUTh BiJl BIKYy TBapuH 1
MOXe OyTH TOB’SI3aHHI 13 BIKOBHMH OCOOJIHBOCTSIMH PO3-
BUTKY cepueBoro M’sa3y. Beegenns ECiC a6o ECull momno-
JMM Ta CTaTeBO3PLIUM IlypaM MpoTsaroM 28 ai6 He BIUIUBAJIO
Ha Macy TBapHH i Macy iX cepaenb. [Tpu mizipaxyHKy KiJTbKOCTI
SIIEPHUX CTPYKTYP B MiOKap/Ii mypis Ha 1 MM? 3pi3y TKaHHHHK
CEepIeBOro M 5132 CTATUCTUYHO JOCTOBIpHI BIAMIHHOCTI (p <
0,05) ciocrepiranuce Ha 28-y 100y B IpyIli MOJIOJUX LIYPiB,
stkrM BBomi ECiC a6o ECull, y mopiBHSHHI 3 KOHTPOJIEM.

IMentuani kommuiekcn ECuC i ECull cnernudiuni mis
KO)KHOTO 3 €KCTPAKTiB, ajleé IpU I[bOMY MICTATh 1 OJHAKOBI
nentuau. BBeleHHS eKCTPaKTiB MOJIOJUM Ta CTaTEBO3PIIUM
mrypam mpotsrom 28 mi0 He BIIMBAIO Ha Macy TBapHuH i
Macy ix cepaeub. [Ipu BBenenni monogum mypam ECuoC
a6o ECull, Ha BiqMiHy BiJ CTaT€BO3PITHX, CIIOCTEPIra€ThCs
301bIIEHHS LIITBHOCTI Aep KIITHH B M 5131 CepIls.

KpuoGMOROrIM

T.22,2012, Ne2

It is known that cardiomyocytes are producers of a large
number of biologically active peptides. Peptides contained
in extracts of cryopreserved pig and piglet heart fragments
also have a high biological activity. They normalize the pro-
cesses of regeneration and their impact is tissue specific.

The research aim was to identify the features of peptide
composition of newborn piglet (PIHEs) and mature pig
(PHES) heart extracts and determine their effect on the rats
of different age.

Extracts were obtained from cryopreserved (with the
cooling rate of 1 deg/min with 10% PEO-1500) heart fragments
of newborn piglets and mature pigs. Molecular mass of
peptides was determined by matrix-activated laser desorp-
tion/ionization with MALDI MS Autoflex II (Bruker Dal-
toniks GmbH, Germany). We used a matrix based on sinapic
acid (SA, Fluka, Germany).

Experiments were performed in breedless white rats. The
extracts were introduced into the peritoneal cavity of
I-month and 4-month-old animals with the concentration
of 50 pg per 100 g of weight during the experiment and they
were compared with the control in the 14™ and 28" days.
Histological analysis of rat heart muscle was performed in
6—8 pm sections stained with hematoxylin and eosin by
standard methods. For morphological analysis of heart vent-
ricles we chose homogeneous areas and did up to 9 counts
of cardiac muscle nuclei for each preparation. To process
the images we used software AxioVision Rel.4.8 (Carl Zeiss,
Germany). Quantitative results of the study were statistically
processed by Student-Fischer method.

After mass spectrometric study we have established
the range of common for both extracts peptides with mole-
cular mass of 3218 +5; 5734+ 5; 8454 + 5 and 8568 + 5. Other
noted peptides were specific for each of the extracts. Thus,
the peptide composition of the studied extracts depends
on the age of animals and it may be associated with age-
related peculiarities of heart muscle. Introduction of PHEs
and PIHEs into young and mature rats during 28 days did
not affect the weight of animals and weight of their hearts.
Calculating the number of nuclear structures in myocardium
of rats per 1 mm? of heart muscle tissue section the statis-
tically significant differences (p < 0.05) were observed to
the 28" day in the group of young rats introduced with
PHESs or PIHEs if compared to the control.

Peptide complexes of PHEs and PIHEs are specific for
each extract, but they contain the same peptides as well.
Introduction of extracts into young and mature rats during
28 days did not influence the weight of animals and weight
of their hearts. After the introduction of PHEs and PIHEs
into young rats, unlike mature ones, we observed an
increase of cell nuclei density in the heart muscle.
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B nactosmee BpeMst OGonbpliioe BHUMaHHUE yHENAETCS
MTOUCKY (haKTOPOB, KOTOPHIC aKTHBU3UPYFOT IPOLIECCHI peTia-
PATHBHOH pereHepali MUOKap/1a, YMEHBIIAIOT 30HY HEK-
PO3a ¥ BOCCTaHABIIMBAIOT IIAPAHEKPOTHUYCCKYFO 00JIaCTh, 4TO
MPEeOTBPAIIACT PA3BUTHE CEPACTHON HEOCTATOYHOCTH. B
KaueCTBE OCHOBBHI TS TIOBEACHHS JCHCTBYIOIIETO BEIECTBA
B 30HY JIOKQIEHOTO TOBPEKACHUS CEePIIIIa HCIOTB3YIOT KOJI-
nareH, GuOpPHH, a TAK)KE COIH aJTbTMHOBOM KUCIIOTHI, OJTY-
4aeMble U3 MOPCKUX BOJOPOCIIEH.

e paGoTHI 3aKITI0YANIACH B U3YYEHUN THHAMUKH KEK-
MY TIENTHI0B SKCTPAKTOB CEpALia HOBOPOKICHHBIX TIOPOCST
U3 TeJiei aNbruHaTOB B XKHUIAKYIO ¢a3zy. s uccnenoBanus
TOTOBHJIM [UIOTHBIE U XKUAKKE POPMbI alIbTHHATA HATPUS Ha
OCHOBE JKCTPAKTOB CepJila HOBOPOXKIACHHBIX MOPOCAT
(100 Mxr renrtroB/ 1 mur). OOpasmbl CTEPIITU30BATN METO-
JIOM aBTOKJIABUPOBAHHUSI C IIOMOIIIBIO ITAPOBOTO CTEPILTH3a-
Topa npu Temneparype 112°C B reuenue 20 muH. CKOpPOCTB
KEKIUH OMPEACTISITH C IIOMOIIBIO CIEKTPO(QOTOMETPHUN Ha
mmHax BoyH 220450 HMm.

Kuaxuii ruaporens, KOTOPBIH MOJKET UTPATh POJb «3a-
IUIATBI» MPU MHBEKIIMOHHOM HCIOJIb30BaHUH, (HOPMHU-
pyetcs npu 2%-i KOHUEHTpauK ajnbruHarta. [LToTHBIMA
THAPOTeNb AJIS alllINKaIlui Ha MOBPEXACHHYIO MOBEPX-
HOCTB cepta oopasyercs npu 10%-it KOHIIEHTPAIIUY aJlb-
ruHaTta HaTpus. OH MOXKET UMETh Takke popmy TabJIeTOK
py nomMetenny B osucrep. Ha 1-e, 3-u u 7-e cyTku mocie
ITOCeBa Ha MUATATEIFHBIC CPEABI pocTa OaKTepHii U TPUOOB
HE BBIIBIICHO. [Ipy cpaBHEHHH ONTHYECKHUX IUIOTHOCTEH BOJI-
HBIX 3KCTPAKTOB IOCIIEC CTCPHIIU3AINHA B HCCICIYEMBIX
pacTBOpax mpoIyKTOB KapaMeIH3alui THAPOT eIl HE BBISB-
neno. Ha HaganpHOM 3Tarte (0T 3 10 6 MHH) CKOPOCTB BRIXO/IA
HETNTHU0B OAMHAKOBA U3 IUIOTHOTO U YKUIKOTO TUAPOTEIIA.
3TO0 CBUAECTENBCTBYET O PABHOZHAYHOM AMHAMHKE IPOIIEC-
coB peructpupyemMor auddy3un nenTugoB dKCTPaKTa B
reste. [Tpu tabneTupoBovHO# popMe MIIOTHOTO Telis MenTH -
HbIE KOMIIOHEHTHI 3KCTPAKTa MOTHOCTHIO 3KEKTUPYIOTCS 32
4-5 MuH.

Bapuanus KoHIICHTpaIiH albI'HATa HATPHUS JaeT BO3-
MOJKHOCTP TIOJTYYaTh KaK XKUAKYIO, TaK U IDIOTHYIO (a3l
THIPOTENS B 3aBUCUMOCTH OT IOCTaBJIeHHOM 3a1a4u. [ mupo-
TeTU MONNAI0TCS CTEPHIIM3ANHA METOJOM aBTOKIIABH-
pOBaHHS, TIPU 3TOM HE Pa3pyIIAOTCS TOJIMMEPHBIC IETH
AIBTHATOB. DKEKITUS KOMITOHEHTOB YKCTPAKTa CEp/IIIa IT0-
POCSIT IPOUCXOHUT ONMHAKOBO Y()(HEKTUBHO KaK U3 KHJIKOTO,
TaK U IoTHOro refisi. Hanbounsrnyio 3G hekTHBHOCTH 35KeK-
IIUM HAOJTIO/IaJIH B IEPBBIE 3—6 MUH KOHTAKTA I'eJisl C )KUIKOM
baz3oit.
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Nowadays much attention is devoted to find the factors
that activate reparative regeneration of myocardium, reduce
the area of necrosis and reactivate the paranecrotic zone,
which prevents the progression of heart failure. As a basis
for delivery of active substance to local zone of heart
damage collagen, fibrin, and also salts of alginic acid, which
were obtained from seaweeds, were used.

The aim of this work is the investigation of the dynamics
of cardiac ejection of peptide extracts of newborn piglet
hearts from alginate gels to liquid phase. Dense and liquid
forms of sodium alginate based on the extracts of newborn
piglet heart (100 pg peptides per 1 ml) were investigated.
The samples were sterilized by autoclaving in the steam
sterilizer at 112 °C during 20 min. The ejection rate was
determined spectrophotometrically at 220—450 nm.

Liquid hydrogel which can serve as a ‘patch’ if injected,
is formed under 2% concentration of alginate. Dense hydro-
gel suitable for application to the damaged area of heart is
formed under 10% concentration of sodium alginate. It could
have also the tablet shape if placed into blister. To the 1%, 3
and 7" day after seeding in nutrient medium no growth of
bacteria and fungi was found. When comparing the optical
density of aqueous extracts after sterilization in the solutions
of hydrogel no caramelization products were found. In the
initial phase (from 3 to 6 min) the speed of peptides’ release
from dense and liquid hydrogel was equal. This testified to
the similar dynamics in the processes of extract peptides’
diffusion inside the gel. In the case of tableted dense gel
the peptide components of the extract are completely ejected
after 4-5 min.

The variation in concentration of sodium alginate allows
to receive both liquid and dense phase of hydrogel depen-
ding on the task. Hydrogels could be sterilized by the auto-
claving with no destruction of alginate polymer chains.
Ejection of pig heart extract components occured effectively
either from liquid or from a dense gel. The most effective
ejection was observed during the first 3—6 minutes of the
contact of gel with liquid phase.
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YBenndyeHne KOMMYECTBa MO3MHUX OpakoB B YKpauwHe,
CBSI3aHHBIX C HEOOXOANMOCTBIO CaMOpeaTH3alui B 00IIecT-
Be, TIOPOXKIaeT MpoliIeMy HPOATICHUS PEIPOLyKTHBHOIO
Bo3pacTa. [1o3qHHi BO3pacT CYIIPYTOB, SBISETCS IPHIUHON
OecIioaus, TeHeTHYSCKUX HAPYIICHUH, TaTOIOTHH Oepe-
MEHHOCTH. DTH HpOOIEMBI Yalle BO3ZHUKAIOT y MY>KUHH,
KOTOpbIE BCTYIAIOT B Opak Mo3)Ke, YeM JKEHIIUHBI. AK-
TyaJbHBIM OCTAETCS IOUCK MPENapaToB, KOTOPHIE OAHOBpE-
MEHHO UMeJH OBI CBOMCTBA IepOIPOTEKTOPOB U BOCCTAHAB-
JIUBAJIN PENPOAYKTUBHYIO (QYHKIIHIO, UTO SBIISIIOCH OBI ITATO-
TeHETHYECKH 00O0CHOBAHHBIM JJIS JAHHOH TPYIIIHI AleH-
ToB. 1711 mpenapaToB IUIAICHTH ONICAHBI KaK TePOTIPOTEK-
TuBHBIE cBo¥cTBa (B.H. AHrcuMoB, 2003), Tak U crioco0-
HOCTB BIUSITh Ha penpoayKTiBHYto (yHkuuto (B.M. Tpuiien-
KO 1 c0aBT, 2004).

Lenp paboTsI — OnpeeeHne MEXaHH3MOB BITHSTHHS KPHO-
KOHCEPBUPOBAHHKIX MPEMapaToB IUIANEHTHI HA PEIPOIYyK-
TUBHYIO GYHKIHIO B TIO3THEM PEIPOAYKTUBHOM BO3pacTe.

B pab6ote ucrnonb3oBanbl 20 camM1IoB Kpbic TuHUM Wistar
B Bo3pacte 18 mecsiues, 10 U3 HUX IPOU3BEICHA MOJKOKHAS
MMIUTAaHTAIUS KPUOKOHCEPBUPOBAHHOM TKaHW TUIAIICHTEI.
KonTposem 661t 5-mecsunsie camitsl (10). XKuBotHsie cria-
PpHUBAIIICH C CAMKAMH B BO3pacTe 5 MECSIIEB B COOTHOIIICHUH
1:2. TIpoBOAMIIM TUCTOIOTHYECKOE UCCIICIOBAHIE MIOKAP/IA,
MIEYCHN, CEMCHHUKOB C IMMYHOTHCTOXHMHUYECKUM OKpAIIId-
BanureM Ha CD95, suporenuH 1, komared IV tuna, JIHIT, PHIT.
HccnenoBanu penpoayKTUBHbIE OKA3aTeNH, YPOBEHb TECTO-
CTepOHA B IMHAMHUKE, TIOKA3aTEIN TIEPEKIUCHOTO OKUCIICHHS
B CBIBOPOTKE KPOBH, TKAHAX TICYCHU, CEP/IIIa U CCMCHHHUKOB.

[ToxazaHo, 9TO HCTIOIB30BAHHE MTPENAPATOB ITALICHTHI Y
CaMmIIa MOBBIIIAET BEPOSITHOCTL OepeMeHHOCTH caMku Ha 40%,
TIPH 3TOM KOJMYECTBO TUTOJJOB HECKOJIBKO OOJBIIE, OTHAKO
pe30pOIHy II0A0B U3penKa coxpanstores. [Ipu mopdomno-
THYECKOM HCCIIE0BAaHUN CEMEHHUKOB OTMEYAINCh THIIEpP-
TUTa3HsI CEMEHHBIX KaHAJIBIIEB C BOCCTAHOBJICHHUEM ITOJIHO-
[IEHHOT'0 KJIOHA Pa3JIMYHBIX CTAINH pa3BUTHS CIIEPMATOT CH-
HOTO SIUTEIHS, CIIEPMAaTOTeHe3, HATHIHe OOBIIOTO KO-
YecTBa CHEPMaTO30MA0B. | HCTOXMMHUYECKHE PEaKIuy Ha
JTHIT, PHIT u MK npubsmkanich K OKa3aTe siM MOJIOABIX
JKUBOTHBIX. UMMYHOTHCTOXHUMHUYECKH OTIPEICIISUTA CHIDKE-
Hue sxcnpeccun CD 95, konnarena IV B ceMeHHEKaX, TOBBI-
IIEHHE IKCIPECCHH K SHIOTENNHY- . YPOBEHB TECTOCTEPOHA
nocje UMITIAHTAIlMH TUIAIleHTHI Bo3pacTall 6ojee yem B 2
pa3a Ha cpok Oosee 2 MecsIIeB, OMHAKO HE TOCTUTAT YPOBHS
MOJIOABIX CaMIIOB. B ceMeHHHKax HaOMIOaich CHIKEHHUE
cozep:kaHus MUQPHOBBIX 0CHOBAHUH, OBHIIEHUE TIIyTa-
THOH-S-TpaHcdepasbl, MOJ00HbBIC N3MEHEHUS OTMEUEHBI B
TIEYCHU U CBIBOPOTKE KPOBH.

BoccTanoBieHIE penpoAyKTUBHOW (DYHKIIHA B TEPOH-
TOJIOTHH TIPH UCTIONB30BAHNUH IPETapaToB IJIALeHTH 00bsC-
HSIETCS UHTHOMPOBAHHUEM aIlolTO3a, aKTUBAIMEH OETOKCHH-
TE3UPYIOIICH QYHKINH, AHTHOKCHJAHTHBIX CHCTEM.
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Increased number of late marriages in Ukraine, due to
necessity for personal fullfillment in society, creates a
problem of reproductive age extension. Late age of spouses
is the cause of infertility, genetic disorders, pregnancy pa-
thologies. These problems are more common in men who
marry later than women. Search for preparations that would
simultaneously had geroprotective properties and recover
reproductive function, which was pathogenetically proved
for this group of patients has remained actual. For placental
preparations there were described as geroprotective pro-
perties (V.N. Anisimov, 2003), and the ability to affect the
reproductive function (V.I. Grischenko et al., 2004).

The research aim was to establish the mechanisms of
cryopreserved placental preparation effect on reproductive
function in late reproductive age.

In the research there were used 20 Wistar male rats of
18 months, 10 of them were subcutaneously implanted with
cryopreserved placental tissue. Male 5-month-old rats
served as the control (10). The animals paired with females
of 5 months in the 1:2 ratio. There were histologically exami-
ned myocardium, liver, testes using immunohistochemical
staining for CD95, endothelin 1, collagen of type IV, DNP,
RNP. Reproductive indices, testosterone level in dynamics,
peroxidation indices in blood serum, tissues of liver, heart
and testes were investigated.

It was shown that the application of placental prepa-
rations in male increases the chance of female pregnancy
by 40%, herewith the number of fetuses was insignificantly
higher, but resorption of fetuses was observed in some
cases. Morphological analysis of testes revealed hyperpla-
sia of seminiferous tubules with restoration of a full value
clone of spermatogenic epithelium at various stages of
develop-ment, spermatogenesis, a large number of sperma-
tozoa. Histochemical DNP, RNP and PAS reactions appro-
ximated to the indices of young animals. Immunohisto-
chemical analysis found the reduced expression of CD95,
collagen IV in testes, increased endothelin-1 expression.
Testoste-rone level after implantation of placenta increased
more than twice during a period of two months and more,
but did not reach the level of young males. There were
observed in testes the reduced content of Schiff bases, in-
crease of glutathione-S-transferase activity, similar changes
were observed in liver and blood serum.

Recovery of reproductive function in gerontology using
placental preparations could be explained by apoptosis in-
hibition, activation of protein-synthesizing function and
antioxidant systems.
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HccnenoBanne 6MOI0rHYECcKOTO AEHCTBUS IPENapaToB
MENTHIHON PUPOABI ABISAETCA OOHUM U3 IEPCIEKTUBHBIX
HaIpaBJICHUH B OMOIOTUU U PETeHEPATUBHOM METUIIIHE.

Lenb paboThI — M3Y4IHUTH BIUSHUE SKCTPAKTOB KPHOKOH-
CepBUPOBAHHBIX (PPArMEeHTOB Cee3eHKH CBUHEH U cepaLa
HOBOpOXAeHHBIX mopocsiT (DCull) Ha TeueHne HEKpo3a
muokapaa (HM) mociie TokansHON KpUOAECTPYKIMH CEP/TIa.

Kpuonekpo3 Muokapia MOAeINPOBAIN BO3ACHCTBHEM
Ha CTEHKY JIEBOT'O JKEJIy[J0UYKa KPbIC HHCTPYMEHTOM C JUa-
METpPOM aIIuIMKaTopa 3 MM IpH TeMmnepaTrype padoueit
noBepxHocTy —196°C B Teuenue 15 ¢. DnekTpokapauorpam-
™Mbl (OKT') pernctpupoBaiy 1 aHAIN3UPOBAJIH HA alapaT-
Ho-TporpaMMHOM KoMmiutekce «[lommcnextp-8/By». s
OLICHKH BBIP2)KEHHOCTH BOCHIAJIUTEIHEHOTO ¥ pe30pOIIMOHHO-
HEKpoTHueckoro curapomMa rpu HM ucnosnbs3oBanu 1aHHbIE
KIMHUYECKUX M OMOXUMHUYECKUX aHATU30B.

’KuBotHeIX | rpynms! (KOHTpPOJIB) MOABEPTaN TOIBKO
kpuoBo3zeiicteuio. Bo Il rpynne Ha ¢oHe skcriepuMeH-
tanbHOro HM kpbicaM BBOAMIN KapAUONPOTEKTOPHBIN
npenapat cpaBHeHus «Heoton» B 103e 20 mr/100 r xuBOT-
Horo. B IIT u IV rpynns! Bollun ’KMBOTHBIE OCTIE KPUOHEK-
po3a MHOKapja ¢ BBEACHHEM B OPIOIIHYIO HOJOCTh JKC-
TpakTa cene3enku cBuHel unu ICull. Jloza nenTuaos co-
crapisna 50 Mxr/100 T Macchl JKUBOTHOTO.

ITo nannpiM DKI BBISIBICHO pa3BUTHE Y BCEX )KUBOTHBIX
cyOsmukapauansHoro HM. Dnekrpokapanorpadpudeckre
W3MEHEHHMS B KOHTPOJIBHOU IPyIIe, OTMEUEHHBIE Yepes CyT-
KM TIOCJIE OTIepaIHii, COXpaHSJIICH BO BCE CPOKH HaOroIe-
HusL. Ha 14-e cytiku Ha OKI' B 9KCTIepUMEHTATIBHBIX TPYyTIIax
CHIDKaJach aMIUINTYya 3yona ¢. Y >kuBoTHbIX I u II rpymnm
HaOmIonaICcs TIyOOKHIA OTpUlIaTeNbHBIN 3yoerr 7.

YBenudyeHue akTHBHOCTH ajlaHnHAMHUHOTpaHC epasbl B
CBIBOPOTKE KPOBH OBIJIO HE3HAUUTENbHBIM. [ToBbIIIeHHAS
AaKTUBHOCTH acllapTaTaMMHOTpPaHC(Epassl y KUBOTHBIX
SKCIEPUMEHTANIBHBIX IPYMII K 7-M CyTKaM 5KCHEPUMEHTa
BO3BpAaIlaJIach K YPOBHIO HOPMBI B OTIIMUHE OT KOHTPOJIBHBIX
kpsic. [Tocie hopMupoBaHus KPHOHEKPO3a MHOKap/ia Y SKH-
BOTHBIX BCEX I'PYIII OTMEYANHX yBeINUYEeHHE HHeKca e Pu-
tuca 110 3 (Hopma 1,8). K 7-M cyTkam oH HanboJiee CHIDKaICS
Bo [T u IV rpynmnax.

B KOHTpOJIBHOI IpyIIIE HA IPOTSKEHUU BCET0 IKCIIEPU-
MeHTa HaOJIOAJICs CAIBUT JICHKOIIUTAPHON POPMYIIBI BIEBO.
K 30-M cyTkam B rpyIime ¢ BBEICHUEM IKCTPAKTa CeNIe3eHKU
CBHHEH MHAEKC CIIBUTa JICKOLIUTOB BO3BPAIIAJCs K yPOBHIO
HOpPMBI. AHalOTH4Has JUHAMHKAa OTMeYanaach U MpHU
HCCIIEIOBAaHUY UHJIEKCa MHTOKCUKAMHK: K 30-M CyTKaM 3TOT
IIOKa3aTelb B KOHTPOIILHOM FPYIINE U y dKUBOTHBIX, KOTOPBIM
BBOAMIH «HeoTony», ocTaBancsa Ha BBICOKOM YPOBHE.
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Study of biological effect of peptide preparations is one
of the promising fields in biology and regenerative medicine.

The research aim was to study the effect of extracts of
cryopreserved fragments of porcine spleen and heart of
newborn piglets (EPH) on course of myocardial necrosis
(NM) after local cryodestruction of heart.

Myocardium cryonecrosis was simulated by treatment
of left ventricle myocardial wall of rats with 3 mm applicator
cooled down to —196°C during 15 s. Electrocardiograms
(ECG) were recorded and analyzed with hardware-software
complex Polispektr-8/B. Data of clinical and biochemical
analyses were used to estimate inflammatory and resorption-
necrotic syndrome intensity under NM.

The animals of group I (control) were only cryotreated.
Group II rats with experimental NM were treated with
reference drug with cardioprotective action Neoton in a do-
se of 20 mg per 100g of animal. Group III and IV were the
animals with myocardium cryonecrosis and treated by
injection of porcine spleen extract or EPH into abdominal
cavity. Peptide dose was 50 pg per 100 g of animal weight.

According to ECG values we revealed the development
of subepicardial NM in all the animals. Electrocardiographic
changes in the control group, revealed in a day after the
cryotreatment, were observed through all the periods of
observation. To the 14" day amplitude of ¢ wave in ECG in
the experimental groups decreased. In the animals of groups
I and II the deep negative T wave was observed.

The increase in alanine aminotransferase activity in
blood serum was insignificant. Increased activity of aspar-
tate aminotransferase in animals of experimental groups to
the 7" day of the experiment turned to the norm if compared
with the control rats. After formation of myocardium cryo-
necrosis in animals of all groups we revealed an increase of
de Ritis index up to 3 (1.8 is a norm). By the 7" day it was
decreased maximally in the groups Il and I'V.

In the control group during the whole observation period
we observed a shift of leukogram leftward. By the 30" day
in the group with injection of pig spleen extract the
leukogram turned to the norm. Similar dynamics was obser-
ved in the study of intoxication index: to the 30" day this
index in the control group and the animals treated with
Neoton remained high.
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MMMyHOKOppUIrMpYyIoas aKTUBHOCTb KPUOIKCTPAKTa AMMMAOB MAALEHTbl B OTHOWEHWM

nyaa CD4*CD25* T-KA€TOK KpbIC MpU aAbIOBAHTHOM apTpure
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W3BecTHBIN (hakT UMMYHOMOIYJIHPYIOILEH aKTHBHOCTH
cyOCTaHIIMN JTUNUAHONW MPHUPOIBI AENACT aKTyalbHBIM
pa3paboTKy TEXHOJIOT U UX MOJTyUEHHSI M IPUMEHEHHS KaK
nedeOHBIX TIpernaparoB. B mociexnee Bpems obparaercs
BHUMaHHE Ha BO3MOXKHOCTb MX TOJIy4eHHS W3 OMOJIOTH-
YeCKH aKTUBHOTO TKaHEBOTO CHIPhSI, B YACTHOCTH TKaHEH
TUTAeHTHI, Y€ IUMUAHBINA COCTaB 00y CIIOBINBACT OJMH U3
MEXaHM3MOB €€ MMMYHOCYIIPECCHBHOW aKTHBHOCTH [Ya-
qoob,2004]. cionb30BaHMe A1 3TUX LIENEH METO1a KPHO-
SKCTPAKINM TO3BOJISIET MUHUMHU3HUPOBATh BIUSHHUE psAla
MOBPEKAAIONINX (GaKTOPOB Ha OMOIIOTHUECKUI MaTepHal, a
TaKXKe MO3BOJISIET TU(HEPEHITUPOBAHHO BHIICIATh JTHITH/I-
Hy10 ¢paxkiuto rareHTsl (JIOIT) [Ocenkuit, 2009]. M3Bect-
HO, YTO JINTTUTHBIE OMOMOJIEKYIIBI SIBIISIOTCS 3HIOT€HHBIMU
JIUTaH/IaMH SIIEPHBIX PerienTopoB T-KJIETOK U, TAKUM 00pa-
30M, MOTYT BIIUSITH Ha IIPOLIECCHI X NepU(eprIeckoi tud-
(bepeHIIPOBKH ¢ 00pa30BaHNEM WH Y TUPOBaHHBIX PETyJIs-
TopHbIX T-K11eTok ¢ hpenoruriom CD4*CD25" [Wohlfert, 2007].
eunbto nanHO# paboThl Ob1I0 N3yunTh Iyn CD4*CD25" T-
KJIETOK B PErHOHAIBHBIX JTUM(poy3i1ax (J1'y) KpbIC C albio-
BaHTHBIM apTpuTOM (AA) 10 1 iocie BeeneHwst JIDII.

DKCHEepUMEHTHI BBIITOJIHEHBI HA KPhICAX-CaMI[ax JINHUN
Wistar. AA uHAyUMpOBadK CyOIUIaHTapHBIM BBEICHHEM
MOJIHOTO anbioBanTa @peiinaa mo merony Pearson (1963).
JI®IT nomy4anu metomoM kproskcTpakiun [Ocerkuii, 2009]
W3 TKaHEH IJIALleHThl CBUHBH, BBOJIUIIN €€ ¢ 14-x mo 28-¢
CyTKH pa3BuTusi AA 4epe3 nenb B/M B 03¢ 100 mr/kr. Conep-
xanue B /'y CD4"CD25"-ki1eToK onpeaessuii MeTo10M Npsi-
MOH MMMYHO(IIyOPECICHIINH Ha MTPOTOYHOM IIUTO(ITyO-
pumerpe FACSCalibur® ¢ ucrnosnp30BaHHEM MOHOKIIOHAITb-
HBIX aHTHTEN K MeMOpanHbIM cTpykTypam CD4 (PE) u CD25
(FITC). Peructpupoamu npoueat CD4'CD25*, CD4'CD25eh-
KJIETOK, & TAKXKE CPETHIOI0 MHTEHCHUBHOCTD MX (IIyOpecIieH-
LMH.

[TokxazaHo BoTHOOOpa3HOE U3MEHEHHE H3YUYEHHBIX I10-
Ka3zaTesiel B TMHAMMKeE pa3sBUTHI AA, IpH 3TOM BBEJCHHE
JIDII >KUBOTHBIM € TATOJIOTHEH MaKCHUMATLHO MPUOITMIKAIIO
3HAUEHU TaHHBIX ITOKa3aTesel K IMOKa3aTesIM HHTAaKTHBIX
JKHUBOTHBIX, YTO KIIMHUYECKH COTIPOBOXKAATIOCH CHUKEHUEM
BBIPaKEHHOCTH OTEKa Jiarl.

JlunmuHas Gpakuus MIaneHThl, HoIydYeHHAs METOI0M
KPHOAKCTPAKINH, 00J1a/1aeT UMMYHOKOPPETHPYIOIIEeH aK-
THBHOCTBIO B OTHOLIEHHUH KaK COJCPKaHMsL, TaK U PyHKIHO-
HaJIbHOW aKTUBHOCTH perynstopHbix T-kirerok CD4*CD25",
YTO NPUBOJUT K CHIKEHHUIO BEIPaKEHHOCTH KIIMHUYECKUX
IpU3HAKOB 3a00seBanus. [lomyueHHbIe pe3yasTaThl yKa3bl-
BAIOT Ha MEPCIIEKTUBHOCTH JaJIbHEHIIEro N3yYeHUsI UMMY-
HOMOAyJIMpyrowux cBoicTB JIDII, nonyyaemoin meTonom
KPHO3KCTPAKIIMH, C LIEJIBIO OLIEHKH BO3MOKHOCTH €€ KITHMHH-
YeCKOro PUMEHEHHS 11l JIeueHHs: 3a00JIeBaHNIT ayTOUM-
MYHHOTO T€He3a.
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The known fact of immunomodulating activity of lipid
substances makes it topical to develop the technologies
for their obtaining and using as medicines. Recently a great
attention has been paid to the possibility of their obtaining
from biologically active tissue raw materials, particularly
from placental tissues, which lipid composition determines
one of the mechanisms of its immunosuppressive activity
[Yaqoob, 2004]. Cryoextraction method allows to minimize
the influence of some damaging factors on biological
material during processing as well as to specifically extract
the placental lipid fraction (PLF) [Osetsky, 2009]. It is known
that lipid biomolecules are endogenous ligands of T-cell
nuclear receptors and thereby they can affect the processes
of their peripheral differentiation with formation of induced
regulatory T-cells with CD4*CD25" phenotype [ Wohlfert,
2007]. The research aim was to study the pool of CD4"'CD25*
T-cells in regional lymph nodes (LN) of the rats with
adjuvant arthritis (AA) prior to and after injection of PLF.

The experiments were performed in male Wistar rats.
Adjuvant arthritis was induced by subplantar injection of
complete Freund’s adjuvant according to the method by
Pearson, (1963). PLF was obtained by cryoextraction method
[Osetsky, 2009] from pig placental tissues. PLF was injected
from 14" till 28" days of AA development, every day intra-
muscularly in the dose of 100 mg/kg. Content of CD4*CD25*
cells in LN was determined by direct immunofluorescence
with flow cytometer FACSCalibur® using monoclonal anti-
bodies to CD4 (PE) and CD25 (FITC) membrane structures.
Percentages of CD4'CD25", CD4*CD25"e" cells as well as
mean intensity of their fluorescence were recorded.

A wave like change of the studied parameters during
AA development was demonstrated, and the injection of
PLF into the animals with the pathology maximally approxi-
mated the values of these parameters to those of intact
animals. This was clinically accompanied by a decrease in
paw edema intensity.

Placental lipid fraction obtained by cryoextraction me-
thod possessed an immunocorrecting activity as to both
the content and functional activity of regulatory CD4*CD25*
T-cells thet led to a decrease in intensity of clinical signs of
the disease. The results indicated the prospects of further
studies of immunomodulating properties of PLF obtained
by cryoextraction to estimate the possibility for its clinical
application in treating the autoimmune diseases.
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Role of Monocyte-Phagocytic System in Formation of Antiviral Resistance after

Introduction of Cryopreserved Cord Blood Leukoconcentrate Components
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B nepBoii paze uMMyHHOrO OTBETa Ha BHEIPEHHUE BH-
PYCHOTO areHra IMpOUCXOJUT aKTHUBALUS KJIETOK MOHOIH-
tapHo-¢parountapHoii cucremsl (M®C). B sxcniepumMente
Ha MBIOIaX OBUIO OTMEYEHO (OPMHPOBAHUE PE3UCTEHT-
HOCTH K BUPYCY I'PHIIIA ITOCIIE TPEABAPUTEIILHOTO BBEACHHS
KPHOKOHCEPBHPOBAHHOTO JICHKOKOHIIEHTpaTa KOPIOBOH
kpoBHu yenoseka (kJIKKY), 9to siBHII0CH OCHOBaHUEM IS
JaTbHEHIIETO M3y4YCHHUS] MEXaHU3MOB (OpPMUPOBAHUS
Moa00HOT0 poJa HEBOCHPUUMYUBOCTH. [lenb maHHOM
paboThl: n3yueHrne GpyHKIMOHAIBHON aKTHBHOCTH KJIETOK
M®C Ha 3KCHepUMEHTATIFHONW MOJENN BUPYCHOH (Ipum-
M03HOMN ) HH(EKIMHU Y MBIILIEH [OCIIE TPEBEHTUBHOTO BBEIE-
Hus nenpHoro KJIKKY m ero KOMIOHEHTOB (sSApocoiaep-
xarmue knetku (SICK), mnazma).

B skcnepuMeHTe OBUTH HCIOIB30BAaHBI MBIIIU JIMHUN
Balb/C maccoii 18-20 1. KusotHbIM (20 B Kask10# rpymiie) 3a
6 MecsILeB 10 3apaKeHHS] BUPYCOM I'PUIINA BBOIMIIN: TPYII-
nam 1, 2 u 3 — kJIKKY, mna3zmy u SICK cooTBeTcTBeHHO; 4 —
(bu3nonoruyecKuii pacTBop; S — BUPYC 'PUIINA MHTPpaHA3aIb-
HO (MIMMYHH3HPOBaHHBIE MBIIIHN). KOHTpoeM ciyxunu uH-
TaKTHBIE MBIIIN M He3apaXEHHBIE KUBOTHBIC OIBITHBIX
rpymm. [1Itamm Bupyca rpurnmna A/BUkTopus ©Men reMarnito-
THHUpYOIMiA TUTP 1:256. MHTpanaszansao no 0,05 Mi/MbIib
oMM KJIKKY 11 ero KOMIOHEHTEIL. Y MBIILIEH BCEX TPy
olieHuBaNHu coctosiHue kietok M®OC nepuroHeanbHOU Mo-
noctu (IIT) Ha 7 u 14-e cyTKH. YpOBEHb 3KCIPECCUH MOJIe-
kyunel agresun CD11b (Mac-1) Ha knetkax I1IT onpenernsimm ¢
momotibpio MoHOKIOHANEHBIX aHTHTeN (FITC) anti-mouse
CD11b ¢ uzotunom Rat IgG2b (BD, CIIIA) Ha npoTouHOM
uuroduryopumerpe FACS Calibur (BD, CILIA).

Bce nokazarenu aktuBHOCTH M®C 10CTOBEPHO YMEHbB-
LIAJTUCH TIPH Pa3BUTUH BUPYCHOM MHGEKIIUU B OpTraHU3ME
MBIILIEH TI0CIe PEABAPUTENHHOTO BBEICHUsI (DU3HOJIOTHYEC-
xoro pactBopa. K 10-M cyTkam 6biia ycranosneHa 100%-s
rubesns KuBOTHHIX. [ IpeBenTrBHOE BBeneHne KJIKKY u ero
KOMIIOHEHTOB OKa3bIBAJIO CTUMYJHUpYIOLIEE NEeHCTBHE Ha
kietkn M®PC. OnHako Hanbosee cOaTaHCHPOBAHHBIN A]-
(et BeI3BIBAIIO BBeCHIE IenbHOro KJIKKY, B Oornbieii cte-
TIeHH 32 CYET PeryIsiiny (PYHKIMOHAILHOW aKTHBHOCTH MaK-
podaros 1 nossimenus sxkcrpeccuu CD1 1b Ha knerkax T1I1.
TakuM 00pazoM, CTUMYJISIINSL HECTIEU(HUUYECKOTO 3BEHA
HMMYHHOTO OTBETa, BO3MOKHO, U IpHUBOANIA K 85%-11 BBI-
’KUBAaE€MOCTH MBbILIEH MOCTIE 3apaKeHUs JIeTaJIbHON 10301
BUpYCa rpuria gepe3 6 mecsien ot BBeaeHns kKJIKKY.
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The cells of monocyte phagocytic system (MPS) are
activated in the first phase of immune response to the
penetration of viral agent. The experiment in mice allowed
observing the formation of resistance to influenza virus
after preliminary introduction of cryopreserved human cord
blood leukoconcentrate (cHCBL), that served as the basis
for further investigating the mechanisms of formation of
such a kind of immunity. The research aim was to study the
functional activity of MPS cells in experimental model of
viral (influenza) infection in mice after preventive intro-
duction of the whole cHCBL and its components (nucleated
cells (NCs), plasma).

In the experiment we used Balb/C mice of 18-20 g weight.
The animals (20 in each group) 6 months prior to infection
with influenza virus were introduced with cHCBL, plasma
and NCs (groups 1, 2 and 3, respectively), physiological
solution (group 4), influenza virus intranasally into immu-
nized mice (group 5). Intact mice and non-infected animals
of the experimental groups served as the control. Strain of
A/Victoria influenza virus had hemagglutinating titer 1:256.
Cells of cHCBL were introduced intranasally by 0.05 ml per
mouse. To the 7" and 14" day we assessed the state of peri-
toneal cavity (PC) MPS cells in mice of all the groups. The
expression level of adhesion molecule CD11b (Mac-1) in
the PC cells was determined with monoclonal antibodies
(FITC) anti-mouse CD11b with isotype Rat [gG2b (BD, USA)
using flow cytometer FACS Calibur (BD, USA).

All the indices of MPS activity were significantly re-
duced during viral infection development in mice after pre-
liminary introduction of physiological solution. To the 10*
day we have observed 100% death of animals. Preventive
introduction of cHCBL and its components had a stimulating
effect on MPS cells. However the most balanced effect was
caused by the introduction of the whole cHCBL, mainly
due to the regulation of macrophages functional activity
and increased expression of CD11b in PC cells. It could be
concluded that probably the stimulation of non-specific
link of immune response resulted in 85% survival of mice
after infection with a lethal dose of influenza virus after
6 months post introduction of cHCBL.
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CeroaHs OKOHYATEIBFHO CHOPMHPOBAIOCH MPEICTaB-
JIEHHE O TOM, YTO HECTIOCOOHOCTh UMMYHOKOMIIETEHTHBIX
KJIETOK K allONTO3Y MOXKET IPUBOANUTH K Pa3BUTHUIO ay TOUM-
MYHHBIX IIPOIIECCOB, B TOM YHCJIC U PEBMAaTOUTHOMY apT-
puty (PA). B marorenese PA 3HaunTenbHas pojib OTBOAUTCS
KJIETKaM MOHoUuTapHO-(aronurapaoii cucremsl (MPC),
KOTOPBIE MPOSBIISIIOT PE3UCTEHTHOCT K PA3TIMIHBIM TPHITEP-
HBIM CTHUMYJIaM artonTo3a. [10CKoIbKy HHAYKITHIO aronTo3a
B UIMMYHOKOMIIETEHTHBIX KJICTKaX PacCMaTpUBAIOT KaK OJJH
U3 MEXaHNW3MOB, YCICIITHO MPUMEHIEMBIX TSI Ky[TUPOBaHUS
HapyLIEHU! B UMMYHHOH CUCTEME, OJIHOM U3 HOBBIX CTpa-
Teruil npu jgedeHnu PA MoXXeT ObITh KOPPEKLHs aIllonTo-
TUYECKHX ITporieccoB B kineTkax M®PC ¢ mOMOIIBIO KIIETOK
¢eranpHoii neyenu (KOIT).

[enpro paboThI OBIIO IPOBEIECHUE CPABHUTEIHHOTO aHA-
nu3a BAMSHUA KpuokoHcepBrupoBaHHBIX KDIT (kKDII) u
HatuBHBIX (HK®DII) Ha kieTkn MOC, B 9aCTHOCTH BO3MOXK-
HOCTB ITOTEHIIMAIBHOM PETYISILIAY B 3THX KJIETKAX alloNTOTH-
YyecKuXx nporieccos. McciaenoBanus mpoBOAUIH HA KCIIEpH-
MEHTJILHOM MoyieJI peBMaToutHoro aprpura (PA) uenose-
Ka — arproBaHTHOM aptpute (AA). Ha 7-e nnn 14-e cytkn
pasButus AA BHyTpHBeHHO BBOAMIH KOII B mo3e 5%10°
KJICTOK Ha MBIIIb. B KauecTBe MO3NTHBHOTO KOHTPOJIS UC-
TIOJTH30BAJIH JICUCHHE JEKCaMETO30HOM, KOTOPHBIH SBIISICTCS
OCHOBHBIM TIpenaparoM O6a3ucHoii Tepanuu PA. Kpuokon-
ceppupoBanne K®II ocymecTsiasiin nox 3amuton 5%
JAMCO no cienyromen nporpaMMe: 0XJIaXKIEHHE CO CKOPOC-
Thi0 1 rpag/mus 10 —40°C, 10-MUHYTHAst OCTAaHOBKA, OXJIAXK-
Jenue co ckopocthio 10 rpan/mun 1o —80°C u 3aTem norpy-
YKEHHE B )KUJKUH a30T. AHAIIN3 SKCIIPECCHH OEJIKOB KacKaia
CD95 B nu3arax kierok MOC npoBoaniu ¢ moMornkio Bec-
TepH-OsioTTHHTA. KaTannTnieckyro akTHBHOCTH Kactias3 3 1 8
B kietkax M®C ompeaessiy 1mo pe3ysibTaTaM U3MEepeHus
NPOTEOTUTHYECKOTO pacIICIUIeHUsT (UIyOpOreHHbIX CyO-
crpatoB ZIETD-AFC uwin AC-DEVD-AMC.

[Moxy4eHHBIE pe3yNIbTaThl CBUAECTEIBCTBYIOT O CIIOCO0-
HocTH Kak HK®II, Tak u kKOII nposBisTh anonTo3uHIy-
IUOENBEHYI0 aKTHBHOCTE B OTHOIIeHHH KiieTok MOC. Bornee
BBIPa)KEHHBIH IpoanonToTHyeckuii 3¢ ¢ext 3ahpuKcupoBan
niociie Bo3aeicTBus KKDIT Ha kinerku M®C, uTo MOXKET OBITh
OOBSICHEHO BIHMSIHUEM (DaKTOPOB KPHOKOHCEPBUPOBAHUS HA
AKTUBAIHIO SKCIPECCHH PA3IMYHBIX JIMTAHIOB ISl PELIENTO-
POB cMepTH. YCTaHOBJIICHO, YTO MOJIOXKHUTEIBHBIN 3 ekt
BBOAUMBIX KK®IT Ha 7-e cyTku AA coxpaHsuICs Ha IPOTH-
KCHUH JBYX HEZENb IOcie JieueHus. Pasnudnas crenens
Mo(pUKAIIK HCCTIeTyeMBIX [T0Ka3aTeNle OpUeHTUPYET Ha
HeoOxomumMocTs puMeHeHnst K11 B onpeneneHHbIe CpoKn
Pa3BUTHS ATOJIOTHH.
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Presently there is an idea about the incapability of
immune competent cells to undergo apoptosis could lead
to the development of autoimmune processes, including
rheumatoid arthritis (RA). In pathogenesis of RA a signi-
ficant role is played by the cells of monocyte-phagocyte
system (MPS) manifesting the resistance to different trigger
stimuli of apoptosis. Since the induction of apoptosis in
immune competent cells is considered as one of the mecha-
nisms successfully applied for arresting the disorders in
immune system, one of novel strategies in treating RA could
be the correction of apoptotic processes in the cells of MPS
using the introduction of fetal liver cells (FLCs).

The research aim was to comparatively analyze the
effect of cryopreserved FLCs (cFLCs) and native FLC
(nFLCs) on cells of MPS and in particular the possibility of
potential regulation of apoptotic processes in these cells.
The studies have been carried-out in experimental model of
human rheumatoid arthritis, adjuvant arthritis (AA). To the
7™ or 14" days of AA development the FLCs were intrave-
nously injected in the dose of 5x10° cells/mouse. As positive
control we used the treatment with dexamethasone, the main
drug in basic therapy of RA. FLCs were cryopreserved under
5% DMSO protection according to the following program:
cooling with the rate of 1 deg/min down to —40°C, 10 min
stop, cooling with the rate of 10 deg/min down to —80°C
and then plunging into liquid nitrogen. The expression of
CD95 cascade proteins in lysates of MPS cells was analyzed
by means of Western blotting. Catalytic activity of caspases
3 and 8 in MPS cells was examined by the results of mea-
suring the proteolytic cleavage of fluorogenic substrates
ZIETD-AFC or AC-DEVD-AMC.

The findings testify to the ability of both nFLC and
cFLCs to manifest apoptosis induction activity in respect
of MPS cells. More manifested pro-apoptotic effect was
found after the effect of cFLCs on MPS cells that may be
explained by the effect of cryopreservation factors on
activation of the expression of different ligands for death
receptors. It has been established that positive effect of the
introduced cFLCs to the 7" day of AA was kept during 2
weeks after treatment. Different extent of modification of
the studied indices orientates to the need of applying FLCs
in the certain terms of pathology development.
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