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B nocnennee BpeMs B KpHOOMOIOTHYECKHUX HCCIIEI0BA-
HUSIX HAOMoaeTcst YeTkast TeHACHIINS, €CJIN He TIepeOpHeH-
TallH, TO CMEIICHUS aKIICHTa B CTOPOHY PEILICHUS IPUKIIaI-
HBIX 32/1a4 MEIUIMHCKOTO NPO(UIIs, ITOCKOJIBKY KPUOKOH-
CEpBHPOBAHKE — TAIl TEXHOJIOTUYIECKOT0 IIpoliecca mpume-
HEHHS IPETapaToB KIETOYHOMN U TKaHEBOH TEPariy B KITH-
HUYecKoit mpaktuke. OHOM U3 0a30BBIX CTPYKTYPHO-(PYHK-
[UOHAJIBHBIX €IUHUIl OPTaHHO-TKAaHEBBIX CyOCTpaTOB
(beTanbHBIX TKAHEH SBJISIOTCS CTBOJIOBBIC KIIETKH, B IIEPBYIO
odepens, kposerBopHble (CKK) n mezerxnmansabie (MCK).
OTH KIETKH — YHUKaJIbHBIC XPAaHWINIIA TeHETHYEeCKOH
nHpOpMaNnnH, HEOOXOAUMON AJISI peaIu3aliy aIeKBaTHBIX
IIporpaMm mponudepannu, AMHHEepeHIUPOBKU U B IIETIOM
HX TEpareBTUYECKOTO MOTeHIHaNa. B CBSA3M ¢ 3TUM NpuH-
LUMUATIBLHO 3HaYnMa Mop(odyHKIIMOHATbHAS COXPAHHOCTD
KJIETOK CTBOJIOBOTO KOMIIApTMEHTA MOCIIe KPHOKOHCEPBH-
poBaHusl.

Lenp paboThl — OLIEHUTH YPOBEHB 3KCIPECCHH I'€HOB
gata2 v ido B KJIETKax CTBOJIOBOTO KOMIIAPTMEHTa (heTallb-
Hoi meueHu (PII) pasHBIX CPOKOB recTalld A0 U MOCIHE
KPHOKOHCEPBUPOBAHHUS.

B pabote ucnonp3oBansl kietkn OI1 mMbled TuHAHA
CBA/H 14 u 18-x cytok recrarmn. @paxmn CKK 1 MCK
BBIJICJISITIM METOJJOM MMMYHOMarHUTHOTO COPTHPOBAaHUS
C HCTIONIB30BaHNEM cooTBeTcTBeHHO «MicroBeads» CD117
n CD105 («Miltenyi Biotec», CIIIA). KprnokoHcepBupoBaHue
xierok ®II npoBoaunu nox 3aummutoi 10%-ro pactBopa
JUMETUICYIb(QOKCHIA IO IBYX3TAaHOH porpamMme [1 oib-
neB A.H., 1995]. Dkcnpeccuro reHoB gata2 v ido B Hedpak-
HHOHHPOBaHHbIX KieTkax DII u BbLICIEHHBIX (pPaKIHIX
kierok Lin-CD117*u CD105" onpenensiau metogom ITLP
C 3TanoM 0OpaTHOM TPaAHCKPHUIIINH, JETEKIIUIO IIPOTyKTOB
amIuIQUKaIMy TPOBOAMIM Ha YUI-aHanu3aTope «Agilent
2100» (CLLIA).

YcTaHOBIIEHO, YTO 110 MEpPe IPOJIOHT ALK CPOKOB I'ecTa-
LIUM YPOBEHb SKCIPECCHH I'€HOB gatal W ido B KIIETKax
crBosioBoro komnaprmenTa @I camkaercs. [Toce kprokoH-
CEpBUPOBAHUS YPOBEHb SKCIPECCHU HCCIIEyEMBIX TCHOB
B @II 18 cyTOK recTaluu CyIecTBEHHO MOBBIIIANICS, IPEBOC-
XOJIsl TAKOBOH J1ake B HATUBHOM MaTepHaiie 0ojiee paHHUX
CpoKkoB recraiuu. JlaHHbIH (DakT MoI4epKUBaeT Croco0-
HOCTh KPHOKOHCEPBHUPOBAHUS PEAIN30BaTh «PEBUTAIH-
3UPYIOIIUIY 3PPEeKT B OTHOIMECHUH KieTOK DI mo3aHux
CPOKOB I'eCTalllH, YTO PaCIIUpPsIET BOZMOKHOCTH HCIIONb-
30BaHMA TAKOTO MaTepraa B KIIMHUYECKON MTPaKTHKE.

KpuoGMOROrIM

T.22,2012, Ne3

Recently in cryobiology a distinct tendency if not to
reorientation but to shifting the accent towards the solving
of applied tasks of medical expertise, as cryopreservation is
the stage of technological process of applying the pre-
parations of cell and tissue therapy in clinical practice. One
of the basic structural and functional units of organ and
tissue substrates of fetal tissues are stem cells, first of all,
hemopoietic (HSCs) and mesenchymal (MSCs) ones. These
cells are unique depots of genetic information necessary
for the implementation of adequate programs of prolife-
ration, differentiation, generally, their therapeutic potential.
Therefore, fundamentally important is morphofunctional
integrity of stem cells after cryopreservation.

The research aim was to assess the expression rate of
gata2 and ido genes in stem cells of fetal liver (FL) of diffe-
rent gestation terms prior to and after cryopreservation.

We used the FL cells of CBA/H mice of 14" and 18"
days of gestation. HSCs and MSCs fractions were isolated
by immunomagnetic sorting using respectively CD117 and
CD105 MicroBeads (Miltenyi Biotec). The cells were cryo-
preserved under the protection of 10% dimethyl sulfoxide
according to the two-step program [Goltsev A.N., 1995].
Expression of gata2 and ido genes in non-fractionated FL
cells and in cells of isolated fractions Lin-CD117*and CD105*
was determined by PCR with reverse transcription stage,
the amplification products were detected with chip analyzer
Agilent 2100 (USA).

It has been found that with prolongation of gestation
terms the expression rate of gata? and ido genes in stem
cells of FL reduced. After cryopreservation the expression
rate of the studied genes in FL of 18 gestation days increased
significantly, exceeding even that of native material of earlier
gestation terms. This fact highlights the ability of cryo-
preservation to implement a ‘revitalizing’ effect on FL cells
of late gestation terms, extending the use of such a material
in clinics.
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Mertor pociipkeHHsT OyJI0 BUBYUTH BILTUB MYJIBTH-
MOTECHTHHUX ME3EHXIMaJIbHUX CTpoManbHUX KiIiTHH (MCK)
YEpPBOHOT'O KICTKOBOTO MO3KY II1ypiB Ha KPOBOTOK B illIeMi-
30BaHMUX KiHI[IBKaX.

Beci urypu ninii Wistar-Kioto Oy nozineni Ha 5 rpy o
15 tBapuH: 1 (KOHTpOIBEHA) — HOPMYBaHHS XPOHIYHOT iIIeMii
0e3 moJaNBIIOro JiKyBaHHS; 2 — BHYTPIOITHEOM SI30BE
BBeZICHHS (Di310JIOTTYHOTO PO3UHHY; 3 — BHYTPIIIIHEOM SI30BE
BBEJICHHSI ayTOKPOBI SIK areHTa ()OpMyBaHHS MiCLIEBOTO
ACENTUYHOTO 3allaIeHHs], Ta SIK MOXJIMBOTO JKEPeIia HeOaH-
rioreHesy B ypaKeHHX KiHI[IBKaX; 4 — BHYTPILIHbOM SI30BE
BBEJICHHS ME3CHXIMAaJIbHUX CTOBOYPOBHUX KIIITHH SIK JDKEpera
aHTiOreHe3y; 5 — IHTPaBacKyJISIpHE BBEACHHS MYJIBTUIIOTCHT-
HHMX ME3eHXIMaJIbHUX CTPOMaIbHUX KiTiTHH. Buaineni MCK
npu MapkyBaHHi aHTuTIamMu («BD Biosciences Pharmin-
geny, CIIHA) mamu penorun: CD105*CD73*CD90" (> 95 %
nozutuBHUX) 1 CD45 CD34 CD79a HLA-DR™ (< 2% mo3utws-
HUX) Ta OyiH 31aTHI Au(epEHIFOBATHUCH B OCTE0-, 3 IIII0- Ta
XOHIIPOT€HHOMY HalpsIMKY TPU CHPSIMOBaHIN 1HIYKIii
in vitro. J1nsl BATOTOBJICHHS TPaHCIIJIaHTaTa BHKOPHCTOBY -
BaM KIITHHHU 2—3-ro macaxiB Ta 0,9% po3uuH XJIOPUILY
HATPIIO.

TTicns MoaeIroBaHHS i1IEMIT HUYKHBOT KIHIIIBKH 34 1B1 JOOU
TicJisi IPOBECHHS NepeB’ sI3yBaHHs CTErHOBOT apTepii npu
riCTOJIOrYHOMY JAOCIIIKEHHI M’ 30BOT TKAHWHH BHYTPILI-
HBOI MOBEPXHI CTErHa y BCIX CIIOCTEPEKESHHIX MU Miclie
O3HAKH BHPaKEHOI ireMii Ha ()OHi MOPYIIEHHSI KPOBOOOITY
B CyauHaxX Mikpouupkyrsmii. Ha 14 121-ro no0y ekcriepumeH-
Ty B M’s130BHX Oionrrarax TBapuH 3 BBenieHHIM MCK ¢ibposHi
3MiHH OyJd BHpakeHi TOCTOBipHO MeHIIe. KpiMm Toro, mpu
iMyHoricToxiMiunomy (apOyBansi 3 CD34 KinbKicTb IpiOHMX
MIXKM’S30BUX KamIsApiB Oyina AOCTOBIPHO BHUIIOK, HIX
B IHILMX IPyIax TBApHH.

Pesynbrary POBEICHOTO JOCITIHKEHHS CBIIYHIIA PO T10-
KpAIllCHHs KPOBOTOKA B IIIIEMi30BaHMX KiHI[IBKAX TBAPUH K
Micisl IHTPaBacKyJISIPHOTO, TaK 1 BHYTPILIHbOM S30BOTO
BBeieHHs cycrien3ii MCK mopiBHSIHO 3 TUMHM TBapUHAMH,
SIKHM HE ITPOBOIMJIACH TPAHCIUIAHTALIIS KJIITHH B IIIEMi30BaHi
TKaHUHH, Ta THMH TBapUHAMH, SIKUM BHYTPIIIHHOM S30BO
BBOJMIIH (iziosoriunnii po3unH. 3acrocyBanHs MCK kict-
KOBOT'O MO3KY ITOPIBHSIHO 3 BHYTPIIIIHEOM ’SI30BUM BBEICH-
HSIM ayTOKPOBI B eKCTICPUMEHTI Ha (DOHI ilIeMii 03BOJIHITO
IIBHIIIC BiTHOBUTH KPOBOTIK B iIIEMi30BaHHX KiHI[IBKaX.

KpuoGMOROrIM

T.22,2012, Ne3

The research aim was to study the effect of multipotent
mesenchymal stromal cells (MSCs) of rat red bone marrow
on blood circulation in ischemic limbs.

All Wistar-Kioto rats were divided into 5 groups by 15
animals: the 1% (control) — developing chronic ischemia
without further treatment; the 2™ — intramuscular injection
of physiological solution; the 3" — intramuscular injection
of autoblood as agent forming local aseptic inflammation
and as a possible source of neoangiogenesis in injured
limbs, the 4™ — intramuscular injection of mesenchymal stem
cells as a source of angiogenesis; the 5" — intravascular
introduction of multipotent mesenchymal stromal cells.
Antibody labeling (BD Biosciences Pharmingen, USA) re-
vealed that the derived MSCs had a phenotype: CD105-
CD73"CD90" (> 95% positive) and CD45CD34 CD79a HLA-
DR (< 2% positive) and were able to differentiate towards
osteo-, adipo- and chondrogenic at directed induction in
vitro. There were used the cells of the 23" passages and
0.9% sodium chloride solution to produce transplant.

After simulation of lower limb ischemia in two days after
femoral artery ligation at histological examination of inner
thigh muscle tissue had signs of severe ischemia on the
background of poor circulation in microcirculation vessels.
To the 14™ and 21* days of the experiment in animal muscle
biopsies with introduction of MSCs the fibrotic changes
were less expressed. Moreover during immunohistochemi-
cal staining with CD34 antigene a number of small intramus-
cular capillaries was significantly higher than in other animal
groups.

The results of the study testified to improved blood cir-
culation in animal ischemic limbs both after intravascular
and intramuscular administration of MSCs suspension if
compared with those animals, which were not transplanted
with the cells into ischemic tissue, and those ones injected
intramuscularly with physiological solution. Application of
bone marrow MSCs compared with intramuscular autoblood
administration in the experiment with ischemia allowed rapid
restoration of blood circulation in ischemic limbs.
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[lepcniexTrBa MUPOKOTO KIMHUYECKOTO NMPUMEHEHUS
Me3eHXMMaJIbHBIX cTpoMaibHbIX KieTok (MCK) onpenernsier
HEeo0XOMMOCTb CO3/1aHNS HOBBIX M COBEPILICHCTBOBAHHS CY-
IIECTBYIOIMX METOJIOB KPHOKOHCEPBUPOBAHHS 3THX KIICTOK.

D¢ dexTuBHBIME TpH 3aMopakuBanni MCK sBistroTcst
KpHO3aIuTHBIE cpenbl, conepxantie JIIMCO u amOproHab-
HYIO CBIBOPOTKY KCEHOT€HHOTO IPOUCXOKACHUS, KOTOPBIE
clleNtyeT yAasTh Iepes IPUMEHEHHEM. DTO YCIIOKHSET IPo-
[1€CC KPHOKOHCEPBUPOBAHUS U MOXKET IPUBOANUTH K 3HAYH-
TENBHOM TIOTepe KJICTOK. [ Ipy KproKoHCEpBHPOBaHUH KIICTOK
B KQUE€CTBE HETIPOHUKAIONIETO HETOKCHYHOTO OCMOTHYECKH
aKTHBHOTO KOMIIOHEHTa CPE/Ibl 3aMOPa’KUBAHNUS YacTo HC-
noJp3yerest caxaposa. Llenpto JaHHOH paboThI SBUIIOCH HC-
CJIC/IOBaHUE 11€1€CO00Pa3HOCTH HCIIOIb30BAHMS CaXapo3bl
npu KynsTrBrUpoBaHnd MCK U1t moAroToBKY KIIETOK K KPUO-
KOHCEPBUPOBAHUIO M CHIW)KEHHS KOHLECHTPAaLUU HeXela-
TEJIbHBIX KOMIIOHEHTOB B KPHO3AIIUTHOM cpefe.

O6wexrom n3ydenus 0p11i MCK 4—-7 maccaxxeit, momy-
YeHHBIE paHee C COOMIOAEeHHEM HOPM OMOMEIMIIMHCKOM
STHKH. J1J15 TOATOTOBKHU KJIETOK K KpHOKOHCEPBUPOBAHUIO
nposoaumu KyastuBuposanne MCK B mpucytersuu 0,1; 0,15
u 0,2 M caxapo3sl B TedeHHE | CyTOK mepesa 3aMOopaxH-
BaHueM. 3amopaxuBanre MCK ocymecTBisinu co ckopoc-
ThIO 1 rpajs/muH 10 —80°C, mocite 4ero o0pasipl orpyxanm
B XHUAKHH a30T. COXpaHHOCTb KIIETOK OTIPEACIISIIN 10 TECTY
TPUIIAHOBOTO CHET0. MeTaboNnYecKy 0 akTHBHOCTh Ol1e-
HUBAJIM C HMCIIOJIB30BaHUEM peloKc-uHaAnKaropoB MTT
u AB.

YcranoBieHo, uTo KynbruBrupoBanne MCK B mpucyTcT-
BUU Caxapo3bl IPUBOIIIIO K 3HAYUTEIFHOMY YBEITHUYECHUIO
UX KpUOYCTOHUYMBOCTH. J{a’ke MpH OTCYTCTBUH B KPHO3AIINT-
Hoit cpene JIMCO u ceiBopoTKH 0k0J10 50% KIIETOK mocie
3aMOpPaKMBAHUA-OTOTPEBA COXPAHSIIN KU3HECTIOCOOHOCTD,
TIPOSIBIISUTM META0OIMIECKYIO aKTHBHOCTD U OBLTH CIIOCOOHBI
K afre3uy W nposudepannuy B YCIOBHIX MOHOCIOHHOTO
KyneTHBHpOoBaHus. Beenenue Bcero 1% JMCO B kpuro3sa-
LIATHYIO CPEeLy ITPHU YCIIOBUH ITPEABAPUTENBHOI 00paboTKN
Monocnoss MCK caxapo3oil IpuBOIUIO K JOCTOBEPHOMY
TTOBBILIEHHIO XXM3HECTIOCOOHOCTH, META00IMYECKOH H ITPO-
nudepaTUBHON aKTHBHOCTH OTOIPETHIX KIIETOK JI0 3HAYCHHH,
xapakTepHbIX 111 MCK, KpHOKOHCEpPBUPOBaHHBIX IOX
3ammuroit 10% JAMCO B IpuCyTCTBUH CHIBOPOTKH.

[TomyueHHbIe pe3yabTaThl yKa3bIBAIOT HA LIEIeCco00pas-
HOCTB 3Tama npenopaboTku KyastuBupyemsrx MCK mis
MOJTOTOBKH KJIETOK K MOCIEAYIOUEMY KPHOKOHCEPBHPO-
BaHMIO.

KpuoGMOROrIM

T.22,2012, Ne3

The prospect of widespread clinical application of
mesenchymal stromal cells (MSCs) determines the need to
develop new and improve existing methods of cryopreser-
vation of these cells.

The cryoprotective media effective for cryopreservation
of MSCs usually contain DMSO and fetal serum of xeno-
geneic origin that should be removed prior to use. This
complicates the cryopreservation protocol and can lead to
a significant loss of cells. Sucrose is often used as a non-
toxic non-penetrating osmotically active component of freez-
ing medium during cryopreservation of cells.

The aim of the study was to investigate the feasibility
of sucrose application during MSC culturing for the pre-
paration of cells for cryopreservation and following reduc-
tion of undesirable components concentration in the cryo-
protective medium.

The objects of the study were MSCs of 4-7" passages
obtained previously according to the principles of biome-
dical ethics. To prepare cells for cryopreservation MSC cul-
turing was performed in the presence of 0.1, 0.15 and 0.2 M
sucrose during a 24 hrs prior to freezing. MSC cryopreser-
vation was performed with the cooling rate of 1 deg/min
down to —80°C, then the samples were plunged into liquid
nitrogen. Cell survival was determined by trypan blue test.
Metabolic activity was evaluated using the redox indicators
MTT and AB.

We have found that the culturing of MSCs in the pre-
sence of sucrose led to a significant increase of cells cryore-
sistance. Even when DMSO and serum were absent in
cryoprotective medium about 50% of the cells after freeze-
thawing preserved their viability, revealed a metabolic
activity and were capable to adhesion and proliferation du-
ring monolayer culturing. Introduction of 1% DMSO in
cryoprotective media after pre-treatment of MSC monolayer
with sucrose resulted in a significant increase of viability,
metabolic and proliferative activity of thawed cells up to
the levels of MSCs cryopreserved under protection of 10%
DMSO in the pre-sence of serum.

The obtained results indicate the feasibility of pre-
treatment stage during MSC culture for the preparation of
cells to the following cryopreservation.
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ITonck moaxon0B K MPAKTUYECKOMY IPUMEHEHHIO CTBO-
JIOBBIX KJIETOK SIBJISIETCS B HACTOSIIIIEE BPEMSI KpaifHEe BaXKHBIM
U IEPCIIEKTHBHBIM HAIIPABICHUEM COBPEMEHHOM KIIETOUHOM
OUOJIOTHH ¥ SKCTIEPUMEHTATIBHON MEMIIMHEL B cBsi3n ¢ 3TIM
CO3JIaHNE HU3KOTEMIIEPaTypHbIX OaHKOB — XPaHWIIHUIL] JAHHO-
r'0 KPHOKOHCEPBUPOBAHHOTO OMoMarepuasa — akTyalbHeH-
11as 3aa4a NPUKIaTHON KpHOOHOTIOTHH.

W3BecTHO, YTO OOBIYHO MPUMEHSIEMbIE METOIUKH OX-
JIKICHUS CTBOJIOBBIX KJIETOK HE MOTYT YIOBJIETBOPSTH HAC
B [IOJTHOM Mepe 13-3a CPAaBHUTEIIEHO HEBBICOKOTO MPOLICHTA
JKU3HECTIOCOOHBIX KJIETOK MOCIIE JEKOHCEPBUPOBAHHUS.

Hamu 6b1umH IpoBeieHBI 3KCIIEPUMEHTHI TI0 OIpeaeie-
HUIO HanboJiee ONTHMAIBHBIX YCIOBUH AJISL YCIICIIHOTO
KPUOKOHCEPBHPOBAaHUS ME3CHXUMAIIbHBIX CTBOJIOBBIX KIIE-
TOK — KJI€TOK-IIPEIIIECTBEHHUKOB, BBIICIICHHBIX U3 KOCTHOTO
Mo3ra. DTH KJIETKH 00J1aJal0T yHUKaJIBHOM pereHepalioH-
HOW CIOCOOHOCTRIO M KpalHe Ba)KHBIM CBOWCTBOM —
MOJABIIATE PEaKIIMi IMMYHHOH CHCTEMBI Ha CBOE TIPUCYTCT-
BHE.

B pesynbraTe ncnbplTaHu pa3iIMyHbIX PEXKUMOB 3aMOpa-
JKMBaHUsI, 4YT0 HanOosee 3P HEeKTHBHO UCTIONB30BAHUE YIIBT-
paMeJICHHBIX CKopocTeit oxnaxaeaus — 10 0,1 rpax/mMun
(10 TemMIIepaTyphl KPUCTAIUTH3ALMN KIIETOUYHOM CYCIICH3HH).
CrenyromuM 3TanoM B IaHHBIX SKCIIEPUMEHTAX CTal IOUCK
KpHuonporekTopa. M3BecteH Tokcuueckuii 3¢ dexT Ha 6uo-
00bexThI JIMCO — Hanboee yHUBepCaTbHOTO KPHO3AIIUT-
HOTO BEILIECTBa, IPUMEHAEMOr0 B KprnoOnosoruu. B kauect-
Be Oe3omacHOro u 3()(eKTUBHOTO KPUOIIPOTEKTOpa HAMHU
NpeMIOKEH TUMEKOIUH — 1,6 TMMETHUINUTIEKOTMHOBOM
KHCJIOTHI uiioaMeTiat. B MeauiinHe TMMEKOINH — aKTHB-
HBIN TaHTJIHOOJIOKATOP, IPUMEHSETCS B BUJIE BOIHOTO PacT-
BOpa, B OCHOBHOM, IIPH JICUCHUH SI3BEHHOMN OO0JIE3HU JKEITy-
Ka, KOJIUTax.

IIpenyioxkeHHBI HAMU METOJ, KPUOKOHCEPBUPOBAaHHUS
ME3EHXMMAIBHBIX CTBOJIOBBIX KJIETOK (2 TAK)KE PErHOHAIBHBIX
1 KPOBETBOPHBIX CTBOJIOBBIX KJICTOK) 00ECIICUNBACT BHICOKHI
IIPOLICHT TOCJIE 3aMOPAXUBAHUA-OTTANBAHMS U HE TpeOyeT
OTMBIBAaHUS KJIETOYHON CYCHEH3HH OT KPHOIPOTEKTOpA
MOCJIE AEKOHCEPBUPOBAHUSI.

KpuoGMOROrIM

T.22,2012, Ne3

The search for approaches to practical application of
stem cells is today extremely important and perspective trend
of current cell biology and experimental medicine. In this
connection the establishment of low temperature banks,
the stores for this cryopreserved biological material is the
most actual task of applied cryobiology.

It is known that traditionally applied methods of cooling
of stem cells can not be completely satisfactory due to com-
paratively low percentage of viable cells after thawing.

We have carried-out the experiments on determining the
most optimal conditions for successful cryopreservation
of mesenchymal stem cells, progenitor cells isolated from
bone marrow. These cells possess a unique regenerative
ability and very important feature: to suppress immune sys-
tem responses to their presence.

As a result of trials of different freezing protocols the
use of ultraslow cooling rates up to 0.1 deg/min (to cell sus-
pension crystallization temperature) has been demonstrated
to be the most effective. The following stage in these expe-
riments was the search of cryoprotectant. The effect of
DMSO as the most general cryoprotective substance used
in cryobiology on bioobjects is known to be toxic. As safe
and effective cryoprotectant we proposed dimecolinum, 1,6-
dymethyl pipecolinic acid diiodine methylate. In medicine
dimecolinum is active ganglionic blocking agent is applied
as aqueous solution mainly for treatment of ulcer gastric
diseases, colites.

The proposed by us cryopreservation method of mesen-
chymal stem cells (as well as regional and hemopoietic stem
cells) provides a high percent after freeze-thawing and does
not require the washing of cell suspension from cryopro-
tectant after thawing.
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Ta iHAYKOBAHMX MAIOPUMNOTEHTHUX CTOBOYPOBMX KAITUH
M. AsudeHko, A. biabko, |. Bopeyask, H. biabko
LIeHTp MOAEKYASPHUX Ta KAITUHHUX AOCAIAXKEHb
Hauionanennii yHiBepcuteT «Kneso-MornrsiHcbka akasemisi», M. Kuis
Linear Selection of Cardiomyocytes Derived
from Embryonic and Induced Pluripotent Stem Cells

M. DvacHenko, D. BiL’ko, I. BorBuLyak, N. BiL'ko
Center for Molecular and Cell Research, National University of Kyiv-Mohyla Academy, Kyiv, Ukraine

OTpuMaHHS 1HAYKOBaHUX IUTIOPUIIOTEHTHUX CTOBOYPO-
BUX KIITHH (iPS) BIIKpUIIO HOBI NEPCHEKTHBY JUIS KIIITHHHOT
teparii. [TpoTe, Bce 11ie 3alIMIIaeThes Psifl 3alUTaHb, SIKi He00-
XiZIHO BUPIIIMTH MEPII HK KITiHIYHE 3aCTOCYBAHHS ILTIOPHIIO-
TEHTHHUX KIIITUH CTaHe MOXJIMBUM. OCHOBHOIO NEPELIKO/IO0
€ 371aTHICTh eMOpioHaIbHKUX cToBOYpoBuX (ES) Ta iPS-kimitiH
(hopMyBaTH TepaTOMH IIPH BBEACHHI B OPraHi3M PELHITIEHTA.
MeToro AOCTiIKeHHS OyJI0 PO3POOUTH €PEKTHBHY METO-
JIMKY CeNeKIil pe3nayabHuX HequdepeHiiioBaHuX CTOB-
OypOBHUX KIIITHH 13 TEpaTOMOTCHHHMH BIIACTUBOCTSIMH Bijl
MyITy 3pUINX JiHiHHOCTIelbIYHUX KIITHH Y TIpoueci audepeH-
LIFOBaHHS.

Jl1g ipoBeieHHs TOCIiHKEHHS BUKOPUCTOBYBAIN KITi-
turu ES Ta iPS niniit aPigd4 Ta AT25 Bianosiano. Lle
IUTFOPUITOTCHTHI KJIITHHHU MHIITL, 110 EKCIPECYIOTh I'eH 3eJie-
Horo (ryopecuienTHoro Oinka (GFP) Ta ren pe3ancreHTHOCTI
JI0 IIyPOMILIMHY Mi/I KOHTPOJIEM IIPOMOTOPA BaYKKOTO JIaH-
ora anbda-mioznHy. KiniTHHE pyTHHHO T ITPUMYBAJIUCh
Ha QigepHOMY IIapi eMOpioHaNbHHUX (iOPOOITACTIB MUIIII.
Just iucbepeHIiFoBaHHs KITITHHH KYJIBTUBYBAJIA HA TOPU30H-
TanbHOMY Hieiikepi y cepenoBuii IMDM i3 nonaBaHHsIM
20% FCS. KynbriByBaHHS yTBOPEHUX €MOPIOTAHUX TilIElb
(EBs) mpogosxysanu 1o nossu GFP-nosutusHux EBs Ha
8-i1 IeHb ndepeHIitoBaHHS, MTICIIsl YOTO Y XXHUBUIIbHE Cepe-
JIOBHILIE JI0JIaBAJIN ITyPOMILIMH (8 MKI/MJI) Ta IUTOCTATHKH Y
BIINOBITHUX KOHIIEHTpaIlisx (eTomo3ux docdar, S-dirooypa-
LT, OJICOMILIMH Ta UCIUIATHH).

KoHIieHTpaIlist HalliBMaKCUMAJIbHOTO 1HI10yBaHHS POCTY
KJIITHH CKJIazaia st 01eoMitHy 10 KMI/mit, ISl €TOTIO3U LY
dbochary — 1 MKT/M, 1T UCIIATHHA — 5 MKT/MJT, UTS 5-
¢umooypaity — 2 MKMoTb . Taki KOHIEHTpallii mpenapariB
HE MaJIi TOKCUYHOTO BILIMBY Ha 3pijii KapioMionuTu. Busie-
JICHO PI3HHIIO Y Yy TJIMBOCTI JIBOX OCITIDKYBAHHX JIHIN KITITHH.
Tak, piBenb GFP-1103UTUBHUX KITITHH MICIIs TOIaBaHHSI LIATO-
CTaTHKIB [T KapAiOMIOIUTIB, OTpUMaHHUX i3 JiHil AT25, OyB
y 2,51-3,09 pa3u BUILIMM Biji KOHTPOJIBHUX 3HaueHb (p < 0,05).
CraticTiHYHO 10CTOBIpHE 3pocTanHsl KibkocTi GFP-mo3u-
TUBHUX KapIIOMIOIMTIB, OTPUMAHHMX 13 KITiTHH JTiHiT aP1G44,
BUSIBJICHO JIMIIIC TIPH A0AaBaHHI Oeominuny (1,86 mpotu
0,57% y xoHTpOJIBHIMN rpymi, p < 0,05), AKuii He JuIIe 103B0-
JISIB IPOBECTH CEJICKITI0 3PLIHX Kap iOMIOIIUTIB, JI€ i ITiIBH-
1yBaB piBeHb ckopouenb EBs (100% EBs ckopouyBaiucs,
iHTeHCUBHICTb 1,4 y. mopiBHsAHO 3 0,8 yi. JUIst KOHTPOJIBHOT
rpynu, p <0,05).

OtpuMaHi pe3ysbTaTi J03BOJSIFOTH 3pOOUTH BUCHOBOK,
110 UTOCTATUKU MOXYTh BUKOPUCTOBYBATHCh SIK HETOKCHY-
HUH Ta eDEeKTUBHU 3aci0 T eTiMIHALIT HE3PLIUX TEPaTOMO-
TeHHUX KJIITHH Y rpotieci audepeHnuiaii. BincyTHicTs MaHi-
MYJAIIH 13 TEHETHYHUM MaTepiajioM KIIITHH JUIs IPOBEACHHS
JIHIHOT ceNeKlii J03BOJIUTh 3aCTOCOBYBATH IIPOIIOHOBAHUIA
METOJI JIJIsl KIITHH, 10 OyAyTh BUKOPHCTOBYBATHUCh y TEpa-
MEBTHYHUX ITUISIX.

KpuoGMOROrIM

T.22,2012, Ne3

Derivation of induced pluripotent stem cells (iPS) has
opened new perspectives for cell therapy. However there
are several problems have to be solved before the clinical
application of pluripotent cells will be possible. The main
difficulty is the ability of embryonic stem (ES) and iPS cells
to form teratoma when injecting them into recipient’s or-
ganism. The research aim was to develop an effective se-
lection method of residual non-differentiated stem cells with
teratomogenic properties of pool of mature linear-specific
cells during differentiation.

In the research there were used ES and iPS cells of aPig44
and AT25 lines, respectively. They are mice pluripotent cells
expressing gene of green fluorescent protein (GFP) and
puromycin resistance gene under the control of alpha-myo-
sin heavy chain promoter. The cells were routinely main-
tained on feeder layer of mice embryonic fibroblasts. For
differentiation the cells were cultured in a horizontal shaker
in IMDM with addition of 20% FCS. Culturing of the formed
embryoid bodies (EBs) was continued until appearance of
GFP-positive EBs to the 8th differentiation day, after that
puromycin (8 mg/ml) and cytostatic agents in appropriate
concentrations (etoposide phosphate, 5-fluouracyl, bleo-
mycin and cisplatin) were added to the nutritional medium.

Concentration of semi-maximum inhibition of cell growth
for bleomycin was 10 mg/ml, 1 mg/ml for etoposide phos-
phate, 5 mg/ml for cisplatin, 2 pmol for 5-fluouracyl. The
substances in such concentrations had no toxic effect on
mature cardiomyocytes. It was revealed sensitivity differ-
ence of two studied cell lines. Herewith, level of GFP-posi-
tive cells after addition of cytostatic agents to cardiomyo-
cytes derived from AT25 line was in 2.51-3.09 times higher
than the control values (p <0.05). A statistically significant
increase of GFP-positive cardiomyocytes number derived
from aP1G44 cell line was revealed only after bleomycin ad-
dition (1.86 vs. 0.57% in the control group, p <0.05), allow-
ing not only selection of mature cardiomyocytes, but also
increasing contractions level of EBs (100% EBs contracted,
intensity was 1.4 beats if compared with 0.8 ones for the
control group, p <0.05).

The obtained results suggest that cytostatic agents can
be used as non-toxic and effective means for eliminating
teratomogenic immature cells during differentiation. Linear
selection without manipulations with cell genetic material
will enable to apply the proposed method for cells to be
used for therapy.
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Cucremarnueckass onTMmusaums NapameTpos Mnpu pa3padoTke MPOTOKOAOB
KPUOKOHCEPBUPOBaHUSA CYCI'IeH3MrI ME3E€HXUMAABbHbIX CTBOAOBBLIX KAETOK
A. NMoroxux'2, H. XoomaHH!, T. MIOAAEP?, B. TAACMAXEP'

'TaHHOBepckMii YHuBepcuteT um. AefibHuua, MIHCTUTYT MyAbTH(basHbix rpoueccos, [aHHOBEP
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*Meanunrckas lllkora FanHosepa, MHcTutyT TpaHcgysmoHHoi MeanumHbl, FaHHOBeEp

Development of Optimal Cryopreservation Protocol for Suspensions
of Mesenchymal Stem Cells with Application of Systematic Parameter Optimization
D. PocozHykH'2, N. HOFMANN', T. MUELLER?, B. GLASMACHER'
'Leibniz Universitaet Hannover, Institute for Multiphase Processes, Hannover, Germany
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
*Hannover Medical School, Institute for Transfusion Medicine, Hannover, Germany

Ha ceronusmuuil 1eHb KPUOKOHCEPBUPOBAHUE SBIISIETCS
€IMHCTBEHHBIM JIOCTYITHBIM CIOCOOOM JOJITOCPOYHOI0 XPaHEHHS
ononornuecknx 00beKToB. CyIIeCTBYET psii OCOOCHHOCTEH, CBSI-
3aHHBIX ¢ (h)a30BBIM MIEPEXOJIOM BOJIBI B Jiea U Hao0opoT. KieTku
pPa3IUYHBIX THUIIOB [O-pAa3HOMY pearupyroT Ha BO3JciiCTBHE
HU3KHX TEMIIEPaTyp, YTO IPUBOJHUT K HEOOXOJUMOCTH TOUHOTO H
TIIATENILHOTO M0A00pa MPOTOKOJIOB 3aMOPAKUBAHMS TS KQXK/IOTO
Tuna. Vi3ydeHue CTBOJIOBBIX KJIETOK — OJJHO M3 Hauboiee mnepc-
MIeKTUBHBIX HAIPaBJICHNUIT B 00J1acTH OMOJIOTUH U pereHepaTHBHON
MEIUIMHEL YCHEHIHOe KPHOKOHCEPBUPOBAHKE CYCIIEH3HI CTBOJIO-
BBIX KJICTOK O3BOJIUT IIOBBICHTH 9 ()EKTUBHOCTD X IPUMEHEHUSL.

Jlns ycrenHoro KpuoKOHCEPBHPOBAHUS KIICTOYHBIX CyCIICH-
3Mi, TTO3BOJISIFOLIET0 00ECTIEUUTh BHICOKYIO BEDKHBAEMOCTD KJle-
TOK, & TAK)Ke MTOTEHIHAJ K PEKYJIbTUBALINH, HEOOXOMMO ONTUMH3H-
POBaTh apaMeTPHI OXJIAXKICHHS ¥ OTTauBaHKs. Me3eHXMalIbHBIE
crBosioBble KieTkn (MCK) o6e3bsia-urpynok (Callithrix jacchus)
UCIIOJIb30BAJIM B KAueCTBE KIETOUYHOW MOJENH Ul MOJ00PKH
ONTHMAJBHBIX MAapaMeTPOB 3aMOPAKUBAHUSA, MOAUDUIUDPYS
CKOPOCTH OXJIAKICHHUS U KOHIIeHTpaLuio kpruonporekropa (KII).
B uccinenoBaHue ObuIH BKIIOYEHBl 48 JABYXCTYNEHUYATHIX
TIPOTOKOJIOB C Pa3HBIMU CKOPOCTAMH OXJakaAeHus (B) B mramasone
ot 1 1o 10 K/mun (B1 B auanasone ot 4 10 —30°C 1 B2 o1 -30 1o
—80°C). Bce nmpoToKoIBl M3ydalu MPU YETHIPEX Pa3IMYHBIX
KOHIIEHTPANUsIX HaHOoJIee 9acTO MPUMEHSIEMOT0 KPHOTIPOTEKTOPa
JAMCO. [Ins cucreMaTH4ecKoro COYeTaHUs 3TUX HapaMeTpoB
ObL1a MPUMEHEHa PAaCTPOBasi CXeMa PABHOMEPHOTO PacIpe/ieIeHHUsL.
JU71st KOHTPOJISI CKOPOCTEH OXJIaXKICHHSI HCTIONIb30BAJIN YCTPOUCTBO
«Micrometer-freezer», paspaboranuslii B UHcTHTYTE MyabTH(DA3-
HeIX mpoieccoB (I'annoBep, I'epmanusi). [Ipubop mo3BossieT
TIPOBOINTE MapaJuIeNIbHOE H3MepeHue B 96 nmpobax mpu 12 pazmmd-
HBIX CKOPOCTSX OXJaXKAeHHs. JIJIsl OLEHKH KU3HECIIOCOOHOCTH
KJIETOK MPUMEHSUIM aBTOMATHYECKUI CUETUYHK CO BCTPOCHHBIM
okpatmBaHueM TrypanBlue®. ITocie oTTanBaHKs BBDKHBILHE KJIC-
TKH TECTUPOBAJIM Ha CITIOCOOHOCTS K mpostudeparun u auddhepeH-
mupoBke. st nonydenus 3pGeKTHBHBIX TapaMeTPOB 3aMOPAKH-
BaHUs OblIa pa3paboTaHa cHCTEMa ONTHMU3AIUH BIIUSIOIINX
(bakTopoB (CKOpPOCTH 3aMopakuBaHus, KoHUeHTpauus KII).
C OMOIIBIO TAKOTO MO/IX0/1a ObLT MOI00paH ONTHMAIBHBIHN IPOTO-
ko uist KprokoHcepsupoBanus MCK. B mpensinymux uccieno-
BaHUSX JAHHBIN MOJXOJ TaK)K€ MCIOJIB30BAIH JUIS YITyUIICHHS
IPOTOKOJIOB KPHOKOHCEPBHUPOBAHMUS JIMHUH KIIETOK JIETOYHOTO
sHpoTenus denoBeka ST1.6R M mMepBUYHBIX KEpaTHHOINTOB
yesoBeKa. J{Jis 9THX KIIETOUHBIX MOJIesIei JOTTOTHUTEBEHO H3YYalIn
XapaKTEePUCTUKH U NEPCICKTUBBI IPUMEHEHUS alIbTePHATHBHBIX
KII (oxtomna u mponuHa). Hamryumme pe3yasraTel ObUIH 10O-
CTUTHYTBI TIPH IIpUMeHeHnn nportokonoB: 5 K/mun (B1) B co-
yeranuu ¢ 7,5 K/mun (B2); 5 K/Mun B couetanuu ¢ 10 K/mun;
7,5 K/mun B coueranuu ¢ 10 K/MuH. OnTUMaibHbIE KOHIICHTPAIIUH
JAMCO coctaBnsnu 7,5 u 10%.

Hcenedosanus nposoounucs npu noodepacke Hemeyxoeo
HAYYHO-UCCIEeD08AMENbCKO20 0buecmea 045 Kiacmepa
nepedosozo onvima REBIRTH (EXC 62/1).

KpuoGMOROrIM

T.22,2012, Ne3

Cryopreservation is the only available method today for the
long-term storage of biological objects. However, there are many
difficulties and peculiarities connected with the phase transitions
of water into ice and vice versa. Cells of different types respond
to the impact of low temperatures in a different manner, which
requires precise freezing protocols for each type. Today, stem
cell research is one of the most promising areas in biology and
regenerative medicine. Successful cryopreservation of suspensions
of stem cells would allow increasing effectiveness of their appli-
cation. Effective cryopreservation of cellular suspensions requires
optimization of cooling and thawing parameters in order to
guarantee high survival rate and potential for reculturing.

Mesenchymal stem cells (MSCs) of marmoset monkeys
(Callithrix jacchus) were used as a cell model and optimal freezing
parameters were developed by means of controlling freezing rates
and concentration of cryoprotective agent (CPA). The inves-
tigation included 48 protocols with different cooling rates (B) in
the range of 1 K/min to 10 K/min in two-step freezing protocols
(B1 in the range of 4°C to —30°C and B2 from —30°C to —80°C).
All protocols have been studied with four different concentrations
of the most frequently applied CPA, DMSO. An evenly distribu-
ted measuring raster was applied for systematic combination of
these parameters. For controlled freezing rates, we used a micro-
meter-freezer device, developed at the Institute for Multiphase
Processes at LUH (Hannover, Germany). It allows parallel measu-
rement of 96 samples with 12 various cooling rates. For the eval-
uation of the cellular viability an automatic cell counter with
integrated TrypanBlue® staining was applied. After thawing, survi-
ved cells were tested for proliferation and differentiation.

In order to optimize freezing parameters, we have developed
a systematic factor-optimization system. With the application
of such an approach, we have found optimal cryopreservation
protocol for MSCs. In previous investigations this setup was
also used to improve the cryopreservation protocols for human
pulmonary microvascular endothelial cells-ST1.6R and primary
human keratinocytes. For these cellular models, application pers-
pectives and characteristics of alternative CPAs (ectoine and
proline) were additionally investigated. The best results were
achieved with the application of protocols: 5 K/min (B1) combined
with 7.5 K/min (B2); 5 K/min combined with 10 K/min; and 7.5
K/ min combined with 10 K/min. Concentrations of DMSO were
7.5 and 10%.

This work is supported by funding from the German Research
Foundation for the Cluster of Excellence REBIRTH (EXC 62/1).
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HoBble BO3MOXXHOCTM TepaneBTMYEeCKOr0 NMOTEeHLMaAa KPMOKOHCEPBUPOBAHHDBIX (PETaAbHbIX
HepBHbIX KAETOK. CnOCOOHOCTb KOPPEKLUMU LMTOKUH-NPOAYLMpYlowed (hyHKUMM TUMyca
Npu pPa3sBUTUMU IKCMIEPUMEHTAABHOTO AAAEPrMyYeckoro 3HuedgaromuenTa
E.A. MoproxaH, M.B. Octankos, A.H. TOAbLIEB
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
New Possibilities of Therapeutic Potential of Cryopreserved Fetal Neural Cells
Correctability of Cytokine-Producing Thymus Function
in Development of Experimental Allergic Encephalomyelitis
E.A. PorozHAN, M.V. Ostankov, A.N. GOLTSEV

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

HaxkoruieH orpoMHBIi ONBIT SKCIIEPUMEHTAIILHOTO U KJIU-
HUYECKOTO IPIMEHEHHS (peTaTbHBIX HepBHBIX Ki1eTok (PHK)
IIPY Pa3IMYHBIX MATOJIOTMYECKUX COCTOSHUSIX OpraHu3Ma
[Skardelly M. et al., 2011]. O6s13aTenbHbIM STAIIOM KJIMHAYEC-
koro ucnosnb3oBanusg @HK sBisieTcs: KpHOKOHCEPBUPOBAHHE.
Panee Hamu OBLTH ITOTy9eHBI pe3ybTarsl npuMeHeHust DHK
U1 KOPPEKLIMH COCTOSIHUS LIEHTPAJIbHOM HEPBHOW CUCTEMBI,
OJTHAKO aKTyaJIbHBIM OCTaeTcs M3y4YeHHE MX UMMYHO-
MOAYIHPYIONIEH aKTHBHOCTH. DKCIIEPUMEHTAIBHBIH ajiep-
rudeckuil suIedaromueaut (IAD) Kak aHAIOT paccesH-
HOT0 CKJICP03a YeJIOBEKa XapaKTepH3yeTcs PsIoM (QYHKIIHO-
HaJIBHBIX HapyIIEHUH IIaBHOTO OpraHa MMMYHOTEHE3a —
TUMYCa, B YaCTHOCTH €TI0 IIUTOKUH-TIPOAYIMPYIOIIeH GyHK-
uuu. Mcxons uz toro, uto ®HK MoryT npoHukats yepes re-
Marotumudecknid 6aprep [Bubanovic V., 2003], cymect-
BEHHBII HHTEPEC IS BEISICHEHHSI MEXaHU3MOB UMMYHOMO-
JTYTUPYIOIIeH aKTHBHOCTH 3THX KJICTOK TIPEICTABIISCT U3Y-
YeHHE WX BIIMSHUS Ha pa30alaHCHPOBAHHOE COCTOSHHE
tumyca. [lens paboThl — OIIEHUTH CIIOCOOHOCTH KPUOKOHCEP-
BuposaHHbIX @PHK koppHurupoBaTh INTOKHH-TTPOLYLIHPYIO-
LIYI0 aKTUBHOCTb TUMYCa B TUHAMHUKE pa3BUTUSA DAD.

HccnenoBanus BRIONHEHBI Ha OeIBIX OECIIOPOIHBIX
kpbIcax ¢ uaayknuen DAD [assinosal.C., 1969]. Kprokon-
cepsupoBanne ®HK kpric 11 cyTok rectanuu npoBoAUIU
o a8yM pexumam: P1 [I'pumenko B.U. u ap., 2004] u P2
[TompueB A.H. u 1p., 2011], 3arem BBOAMIN YKUBOTHBIM BHYT-
PpUOpIOIMHHO Ha 14-¢ cyTKH pa3BuTHs DAD B KOHIIEHTPALUH
5%10° kn/mit. Kontposewm ciysxuu Harusasie ®HK 1 B3poc-
JIbIe HEPBHBIE KJIETKH. METO0M NPOTOYHON UTO(ITYyOpH-
METPHH C UCTIOJIB30BAHUEM COOTBETCTBYIOIINX MOHOKIIO-
HaibHBIX anTHTeN (BD, CHIA) onpenersimm IL-10*- n IFN-y*-
KJIETKU TUMYCa. AHAJIN3 IPOIYKINH IUTOKMHOB THMYCa OCY-
mecTBsH MeTooM ELISA ¢ ucIoib30BaHIEM MOHOKIIO-
HanbHbIX antuTea K IFN-y, IL-10 u TGF- (BD, CIIIA).

YcTaHOBIEHO HapylIeHHE MUTOKHH-IPOAYLHpYIOIeh
aKTUBHOCTU TUMYcCa IIpH pa3BUTUU DAD. Tak, Ha HAYaIbHBIX
sTamax pasBUTHs matosoruu kouueHtparnus TGF-B cy-
LIECTBEHHO YBEJIMUMBaIach (B 1,8 pasa), mocreneHHO CHU-
KasiCh K KOHILy Cpoka HaOmoneHus1. HecMoTpst Ha TOBBIIIEH-
Hoe coneprkanue B Tumyce IL-10"- u [FN-y*-kneTok Ha ke
pasButus DAD, NpOAYKLIHUS UMHU YKa3aHHBIX MEIHATOPOB
Obl1a CHIXKEHA, YTO CBUAETEILCTBYET O ()YHKIIMOHAIBHON
HETIOJTHOLIEHHOCTH 3TUX KieToK. Bee-nennsie ®HK (He3aBu-
CHMO OT BUa) JOCTOBEPHO CHIKAIH KonuaecTBo [L-10"-u
IFN-y"-knetok u moBbimany KoH-ieHTpanuto [FN-y, IL-10 u
TGF-[3, TeM caMbIM MIPOSBIIAS] TATOKUH-KOPPUTHPY FOIIHI
3¢ QeKT B OTHOUIEHUH TUMYyca. [Ipr 3TOM KpHOKOHCEPBH-
POBaHHBII MaTepHai IO PsAy KPUTEPUEB HMEI IPEHMY-
IIeCTBO nepes HaTUBHBIM. OOCyXIaroTcsl BO3MOYKHBIE
Mexaam3Mbl neiicteus @HK Ha muTOKMHOBBIH TTPOdMITh
TuMyca npu DAD.

KpuoGMOROrIM

T.22,2012, Ne3

There has been accumulated a huge experience of
experimental and clinical application of fetal neural cells
(FNCs) at different pathological states of an organism
[Skardelly M. et al., 2011]. Cryopreservation is a mandatory
stage of clinical use of FNCs. Previously we have obtained
the results of FNCs application to correct the state of central
nervous system, however the study of their immune mo-
dulating activity has remained an actual one. Experimental
allergic encephalomyelitis (EAE) as the analogue of human
multiple sclerosis is characterized with some functional dis-
orders of immune genesis main organ, thymus, in particular
its cytokine-producing function. Regarding to the fact that
FNCs can penetrate through blood-thymus barrier
[Bubanovic V., 2003], a strong interest for elucidating the
mechanisms of immune modulating activity of these cells is
driven by the study of their effect on misbalanced thymus
state. The research aim was to estimate the ability of
cryopreserved FNCs to correct the cytokine-producing
activity of thymus in EAE development dynamics.

The investigations are carried-out in white breedless
rats with induced EAE [Davydova G.S., 1969]. The rats’
FNCs of 11" gestation day were cryopreserved according
to two regimens: R1 [Grischenko V.I. et al., 2004] and R2
[Goltsev A.N. et al., 2011], then the animals were
intraperitoneally introduced with these cells in concentration
of 5x10° cells/ml at the 14" day of EAE development. Native
FNCs and adult nerve cells served as the control. By the
method of flow cytometry using corresponding monoclonal
antibodies (BD, USA) the thymus cells IL-10* and IFN-y*
were examined. Thymus cytokine production was analyzed
by ELISA using monoclonal antibodies to [FN-y, IL-10 and
TGF-B(BD, USA).

There was found an impairment of cytokine-producing
activity of thymus at EAE development. So, at initial stages
of pathology development the concentration of TGF-3
significantly increased (in 1.8 times), gradually reducing to
the end of observation term. Despite an increased content
in thymus of IL-10" and IFN-y" cells at the peak of EAE
development, the production by them of the mentioned
mediators was decreased, testifying to a functional incom-
petence of these cells. The introduced FNCs (independently
on type) statistically and significantly reduced the number
of IL-10" and IFN-y" cells and increased the concentration
of IFN-y, IL-10 and TGF-[3, thereby manifesting cytokine-
correcting effect in respect of thymus. Herewith the cryo-
preserved material according to some criteria had advan-
tages versus native one. There are discussed possible me-
chanisms of FNCs effect on cytokine profile of thymus at
EAE.
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A0OKa3aTeAbCTBO COCTOSITEALHOCTU TMPOTUBOOIYXOAEBOM Tepanuu
KPUOKOHCEPBUPOBAHHBLIMU KAETKaMKU (heTaAbHOW MeyeHu
B JKCMEPUMEHTAAbHOW MOAEAU paka MOAOYHOWM XKeAe3bl
H.A. boHaarosmy, M.B. OctaHkoB, A.B. Ky3Hskos, O.B. HeaomMenTbko, A.H. TOABLIEB
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Evidence for Consistency of Anticancer Therapy with Cryopreserved
Fetal Liver Cells in Experimental Model of Breast Cancer
N.A. BonDArROVICH, M.V. Ostankov, A.V. Kuznyakov, O.V. CHELomBITKO, A.N. GOLTSEV

Institute for Problems of Cryobiology and Cryomedicine
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[{enecoobpa3HOCTh MPUMEHEHHS KJIETOK (eTanbHON
neuern (KOII) amst edenus paka MOIOYHOH skeIe3sl 000C-
HOBaHa MHUPOKUM CIEKTPOM NPOAYLUHUPYEMBIX HUMHU
OMONIOrMYEeCKH aKTUBHBIX CyOcTaHIi. B omy6nrKkoBaHHBIX
HaMH paboTax MOATBEPKIACTCS COCTOATEHLHOCTD JICUCHHUS
JaHHOM NaToJOTUM U KpUOKOHcepBUpOBaHHBIX KOII
[Goltsev A.N. et al., 2009], mpryem B cxemax MPeBEHTHBHOTO
nx npumeHeHns1. Kprnokoncepsupoanue KOII — obs3arers-
HBII KOMIIOHEHT TEXHOJIOTMYECKOTO TIPoIiecca UX MPUMEHe-
HUS B OKCIIEPUMEHTE U KIMHUKE. OTHNM U3 METOI0B paHHEH
JMarHOCTHKH M OLEHKH 3()()EKTUBHOCTH TPEBEHTUBHOM
Tepanuy paka MOJIOYHON JKeJIe3bl ABIACTCSI MOHHUTOPHUHT
CTBOJIOBBIX pakoBbIX Ki1eTok (CPK) B MonouHo# sxernese.

e naHHOTO HCCIEIOBAHUS — OLIGHUTH COJEPKAHNE
CPK B MX skcrniepMeHTaNbHBIX )KABOTHBIX C TCHETHYECKU
JeTepMUHUPOBAHHBIM pa3BuTHeM paka MK no u mocie
MPEBEHTUBHON Tepanuu KpuokoHcepBupoBaHHbIMU KDII.

Mpimam muanu C3H/He, reHeTHYeCKH IeTepMUHUPO-
BaHHBIM K pa3BUTHIO paka MK, B 6 Mecs11eB BBOIUIIN KPHO-
KoHcepBHUpoBaHHbIe WK HaThUBHBIE KOIT 14 cyTok recranmu
B koHueHTpanun 1 win 5X10° kinerok. KOIT kprokoHcepBU-
poBaiy MO JIBYX3TallHOM MporpamMMme Ha IPOTrPaMMHOM
3amopaxkuaresne YOIT-06 mon 3ammroit 10% JIMCO. Kont-
posem owunu Mbiiu tuaud CBA/H, C3H/He 6e3 neuenus u
mbiin JuHEd C3H/He, KoTOpbIM BBOAMITH KJIETKH B3pOCIION
nedenu (KBII). Onenky conepxanust CPK 8 MK mblmein
IPOBOJIMIM METOAOM NPOTOYHOM ITUTOMETPHH C UCIIONb-
30BaHUEM MOHOKJIOHAJIbHBIX aHTHTEN K aHTureHam CD44,
CD24 B 7 mecsueB. Kpome Toro, O1IeHUBaIN BELKUBAEMOCTh
KHMBOTHBIX K 16-My MecsiIty, a Takke YacTOTY Pa3BUTHSI OITy-
XOJIN Y BEDKMBIIHMX K 3TOMY CPOKY MBIIIICH.

B MK 7-mecstunbix Mpiueit mann C3H/He 6e3 nedennst
METOJIOM IIUTO(MITYOPUMETPHUECKOTO aHAIN3a OBUTH UICH-
Tr(UUIPOBaHbI KiteTKH ¢ perotuom CD44", oTHoCsmecs
Kk HanbOousiee nHBa3uBHbIM CPK, 1 oTmMeuyeHo yBennueHue
KOHIEHTPAIMU CYOMOMyJSIUN KIETOK ¢ (PEHOTHUIIOM
CD44°CD24". IIpoaeMOHCTPUPOBAHO MaKCUMATbHOE CHHU-
xerune konmuuectBa CPK mocne nmpeBeHTHBHON Tepamuu
KkpruokoHcepBupoBaHHbIMH KOII B koHmeHTpammu 5%10°
1 HatuBHBIMU KOIT B koHnenTpanuu 1X10°, uto koppeanpo-
BAJIO CO CHIDKEHHEM YaCTOThI PA3BUTHS OITYXOJIH 1 ITOBBIIIIE-
HHEM BbDKMBAEMOCTH JKMBOTHBIX. TepaneBTraeckuii adpexr
ObUI MpHUCYI] UMEHHO (ETaIbHOMY MaTepHally, TaK Kak
BBezieHue KBII He oka3bIBaIO TAKOTO NEHCTBUSI.

KpuoGMOROrIM

T.22,2012, Ne3

The feasibility of using fetal liver cells (FLCs) for the
treatment of breast cancer is proved by a wide spectrum of
biologically active substances produced by them. Our pub-
lished studies confirm the feasibility of treatment of this
pathology and cryopreserved FLCs [Goltsev A.N. et al.,
2009], notably in the schemes of their preventive use. Cryo-
preservation of FLCs is a mandatory component in the
technological process of their application in experiment and
clinics. One of the methods for early diagnostics and eva-
luation of the efficiency of preventive therapy of breast
cancer is to monitor the cancer stem cells (CSCs) in mammary
gland (MG).

The research aim was to evaluate the content of CSCs
in MG of experimental animals with genetically determined
development of breast cancer prior to and after preventive
therapy with cryopreserved FLCs.

Mice C3H/He of 6 months genetically determined to the
development of breast cancer were injected with cryopreser-
ved or native FLCs of 14 gestation days in the concentations
of 1 or 5%10° cells. FLCs were cryopreserved by two-step
program with programmable freezer UOP-06 under 10%
DMSO protection. CBA/H and C3H/He mice without treat-
ment and C3H/He mice injected with adult liver cells (ALCs)
were the control. Evaluation of the CSC content in MG of 7-
month-old mice was performed by flow cytometry with
monoclonal antibodies to CD44, CD24 antigens. In addition
the survival of animals was evaluated to the 16" month as
well as tumor incidence in the mice survived by this time.

In MG of C3H/He 7-month-old mice without treatment
by flow cytometric analysis the cells with the phenotype
CD44" referred to the most invasive CSCs were identified
and an increased concentration of subpopulation of cells
with the phenotype CD44"CD24~ was noted. Maximum
reduction of CSC number after preventive therapy with
cryopreserved FLCs in a dose of 5x10° and native FLCs in
a concentration of 1x10°¢ was demonstrated. This correlated
with a reduction of tumors incidence and increase of animal
survival. The therapeutic effect was characteristic for a fetal
material as the introduction of ALCs did not affect in such
away.
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OueHka OTAaA€HHbIX 3(P(eKTOB AAAOTeHHOW TPAHCMAAHTALMKU KAETOK (hpeTaAbHOM
neYyeHn NpuU 3KCNEPUMEHTAABHOM LMPPO3e MeyYeHU Y KpbIC
O.B. OueHawko, A.C. AeseanHckii, A.H. Cykay, A.lO. METPEHKO
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Assessment of Distant Effects after Allogeneic Transplantation
of Fetal Liver Cells under Experimental Cirrhosis in Rats
O.V. OCHENASHKO., A.S. LEBEDINSKY, A.N. SUKACH, A.YU. PETRENKO

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

Bo3MO0OXHOCTh IPUMEHEHMSI B pEr€HEPALIMOHHON METU-
LIMHE CTBOJIOBBIX U IPOT€HUTOPHBIX KIJIETOK, TOJTy4YEHHBIX U3
(heTaBHBIX TKAHEH, SBISCTCS MPEIMETOM aKTHBHBIX JHUCKYC-
CHi1 M HAyYHBIX UCCIIC0OBaHUH. MOIIHBINA OMOIOTHYC CKHI
MTOTEHIHAN (PeTATHHBIX KJIETOK U ClIa0asi H3y4eHHOCTh OT/Ia-
JICHHBIX NTOCJIEACTBUM TPAHCIUIAHTAIIUU BbI3bIBAIOT PE30HHBIE
3aMeYaHuUsI OTHOCUTEIHHO 0€30MaCHOCTH MX UCTIOIB30BAHUS
B JIEYEOHBIX LIENSX.

B pabore onieHnBany TepaneBTHYECKYI0 3()(HEKTHBHOCTh
Y OTJIaJICHHBIE TTOCIEACTBHS AJJIOTEHHOM TPAHCIUIAHTAI[UN
KPHUOKOHCEPBHPOBAHHBIX KJIETOK (eTanbHoi nmeuenu (KDIT)
Ha MOJIEJIH KCIIEPUMEHTAIBHOTO ITUppo3a y Kpbic. [luppo3
mreveru (L[IT) popmupoBamu myTeM [UIUTETFHOTO BBEACHUS
mautbix 103 CClL , B TCYCHHUE 4 mec. KOII st TpaHciianTauu
BBIACIISUIN U3 IEUEHH IJI010B KpbIC 14—15-ro nHs recrauuu
U KpUOKOHCEpBUpOBanH nox 3amutoil 10%-ro pactBopa
JMCO. XXuBoTHBIM €O CHOPMHUPOBAHHON MOJIEITBIO BBOIH-
1 B cene3eHky 107 KOIT na 10-i ieHsb mociie OTMEHbI HHBEK-
it CCl,. KOHTpOIBHBIM IPyTIaM BBOIMITA SKBUBATICHTHBINA
00BeM cpenbl KpuokoHcepBupoBanus. Cpok HaOIIOACHUS
M0CJIe TPAHCIUIAHTAIUHU cOoCTaBm 6 Mec. COCTOSIHUE )KUBOT-
HBIX OLICHUBAJIN MO OOIUM (PU3HOIOTHIECKUM MapaMeT-
pam, OMOXMMHUYECKUM TOKAa3aTe/IsIM KPOBH, MOP(HOIOTHH
MEYECHH.

Bou1o nokaszano, 4to yepes 1 Mecsiil oce JI0KHOM TpaHe-
IJIAHTALMU Y )KUBOTHBIX KOHTPOJIBHOM IPYIIIBI COXPAHSINCh
Bce npusHaku LI1. Beenenune KOII npuBoauio k 1ocToBep-
HOMY YITy4IIICHUIO TeMaToCICIU(PUICSCKIX TTOKa3aTeNei Kpo-
BU, YACTUYHOMY BOCCTAHOBJICHUIO HHJEKCA MAaCChl IEUEHU
U CTPYKTYpPBI OpraHa, a TakKe TeHJCHITUN K YBETUICHHUIO
Macchl TeJia JKUBOTHBIX. JlasbHeilee HaOmoIeHre moKasaio,
YTO 4yepe3 6 MecsIeB Mocie JOXKHOW TPaHCIUIAHTAlUU U
BBeie-Hust KOII nmoHoi HopManu3aiyy CTpYKTyphI TeUeHH
HE MIPOUCXOAMIIO, XOTSI ONOXUMUYECKHE TTOKAa3aTeNIN KPOBU
BOC-CTaHaBIMBAINCH yrke depe3 3 Mecsia B 00erx rpymnmnax.
B nie-puon ot 1 10 6 MecsiLieB BEBKMBAEMOCTh B KOHTPOJIBHOM
rpynne coctaBuia 80%, a y )UBOTHBIX, KOTOPBHIM BBOAMIIN
KO®II — 100%. I'mcronornueckuii aHanu3 Me4eHu, IpoBe-
JIEHHBIN yepe3 6 Mec, HE BBISBWJI HETaTUBHOTO BIIUSHUS
BeeaeHus KOIT.

PesyneraTe! paboTH JEMOHCTPUPYIOT, YTO MAKCHMAJTh-
HbIH 3 deKT mocse oHOKPATHOTO BBEACHHSI KPUOKOHCEP-
BUPOBaHHBIX ajutoreHHbIX KOII mposiBnsieTcst B mpeaenax
MIEPBOro MecsIa MOCIe TpaHCIUIaHTau|. J{TuTenbHoe Ha-
OMroieHue 3a KUBOTHBIMU ITOKA3aJ10 YBEIMYEHHE UX BEDKH-
Ba€MOCTH U HE BBISIBUJIO OT/IaJICHHBIX HETATUBHBIX TOCIE]I-
CTBU TPAaHCIUIAHTAIMHU KJIETOK (heTaNbHO eUeHH.

KpuoGMOROrIM

T.22,2012, Ne3

The possibility to apply stem and fetal tissue-derived
progenitor cells in regenerative medicine is a subject of ac-
tive discussions and scientific investigations. The powerful
biological potential of fetal cells and poor know-ledge about
distant consequences of transplantation cause reasonable
remarks concerning safety of their usage in medical pur-
poses.

Therapeutic efficiency and distant outcomes of alloge-
neic transplantation of cryopreserved fetal liver cells (FLCs)
under model of experimental cirrhosis in rats were estimated
in the work. Liver cirrhosis (LC) was simulated by long-term
introduction of small doses of CCl, during 4 months. FLCs
for transplantation were isolated from rat fetus liver of the
14-15" day of gestation and cryopreserved under protection
of 10% DMSO. Animals with the formed model cirrhosis
were injected into the spleen by 107 FLCs to the 10" day
after the cancellation of CCl, injections. The control groups
were injected the equivalent volume of cryopreservation
medium. Observation term after transplantation was
6 months. The state of animals was estimated by general
physiological parameters, biochemical blood counts, liver
morphology.

It was shown that in 1 month after sham transplantation
all the signs of the LC in animals of the control group were
kept. Introduction of FLCs led to statistical and significant
improvement of hepatospecific indicators of blood, partial
restoration of weight liver index and organ structure and
also a tendency of increasing the weight of animals’ body.
Further observation showed that in 6 months after false
transplantation and introduction of FLCs there was no comp-
lete normalization of liver structure, though biochemical
indicators of blood were restored in 3 months in both groups.
During the period from 1 to 6 months the survival rate in the
control group was 80% and in the animals with FLC
injections was 100%. Histologic liver analysis which had
been carried-out in 6 months did not reveal negative influen-
ce of FLC introduction.

The research results demonstrate that the maximum ef-
fect after single introduction of cryopreserved allogeneic
FLCs are shown within the first month after transplantation.
Long-term observation of the animals showed the increase
in their survival rate and did not reveal the distant negative
effects of fetal liver cell transplantation.
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MmMMyHOMOAYAMpYIOIIME OCODEHHOCTU KAETOK
CTPOMAAbHO-ME3E€HXMMAAbHOWM (PpakLMK, BbIAEAEHHOW M3 XKMPOBOW TKaHM
H.N. Avcanrbin, M.A. THEAKOBA, M.A THEAKOBA
Y «MHcTutyT Hedpoxupyprim mum. akaa. A.[l.PomosanHosa», r. Knes
Immune-Modulating Peculiarities of Stromal-Mesenchymal
Cell Fraction Derived from Adipose Tissue
N.I. Lisyany), I.A. GNEDKOVA, M.A. GNEDKOVA

A.P. Romodanov Institute of Neurosurgery
of Academy of Nedical Sciences of Ukraine, Kiev, Ukraine

B Hacrosiee Bpemst Ui IpOBEICHNS KJIETOYHOH Tepa-
MUY UCTIOJNB3YIOT ME3CHXUMAaJIbHBIE CTBOJIOBBIC KIIETKH
(MCK), BBIIICIICHHBIC W3 ayTOJOTHYHOW WIIH aJUTOTCHHOM
XKHUpOBOH TKaHU. Llens nceneioBaHmii — BBIIIETICHHE U3 )KUPO-
BOM TKaHU MBIIIH, COINIACHO IMPOTOKOITY, KIIETOK ME3CHXH-
MasbHO-cTpoManbHOH ¢pakuun (KMC®), kynsTuBHpOBa-
HHUE UX B TeueHue 24, 72 u 8 CyTOK, U3yuyeHHe ydacTus
(bpakuuy NPUIMNAKIINX K IUIACTHKY KJIETOK B pEaKIUu
onacrrpanchopmaruu (bT) ayToJOrHUHBIX U AJTTIOTCHHBIX
JTUMQOIUTOB MBIIIH ¥ KCEHOTEHHBIX YeJIOBEKA.

Bsuto ycranoeieno, uto KMC® B no3e 5%10° B cooTHO-
mreHnH 1:4 oxa3pIBAIIM CYIIPECCOPHOE ICHCTBHE Ha CIOHTAH-
HBII 1 nHAYnHpoBaHHEIH ConA nposnmpepaTuBHBINA OTBET
muM@oruToB MeIIH 1 OI'A-HHIYIIUPOBaHHBIN — YeTIOBEKA.
KMC® cumxanu BT ayTonmornyHpIx 1MM(GOINTOB MBIIIN
¢ (33,1+2,5) 00 (7,1 +1,1)%. IIpu moGapieHUH TOM ke KOH-
nenTpann KMC® k KceHOreHHBIM JIMM(OLITaM YeToBeKa
OTMEYaJIOCh CHIKCHUE ¥ CIOHTAHHOM, M MHIYLIUPOBaHHON
BT na ®I'A ¢ (35,5 £5,9) no (10,5 + 3,1)%. [Tony4yeHnsie
JAHHBIE CBUACTEIBCTBYIOT, YTO HUMMYHOCYIIPECCOPHOE
nericrBue KMC® Bo MHOTOM 00YCIIOBJIEHO KJIETOYHBIM COC-
TaBOM U OCOOCHHOCTSIMH JKCIPECCHU PEIENTOPOB Ha
memoOpanax KMC® monexyn agresun ICAM u VCAM.
CyniepHaTaHTHI KIIETOYHBIX KYJIBTYP OKa3bIBAJIH IOCTOBEP-
HBII cympeccopHbIi 3pdexT B peakunuu BT Tompko mocie
24 g xynsruBupoBanus. Yepes 72 4 nopasnenne BT mmmdo-
IUTOB YeJIoBeKa ObLI0 oTMedeHo B 50% ciygaes, B 50% —
crumynupytomuii 3¢ dexr. Cnocodnocts MCK BiusaTs Ha
BBDKHBAEMOCTb OITyXOJICBBIX JIMHUI, OTMEUECHHAs! HEKOTOPHI-
MU aBTOpaMH, O-BUANMOMY, OOJIbIIE CBsI3aHa ¢ (haKkTopa-
My, npoayurpyemsiMu KMC®. Ente oqHIM BasKHBIM (hak-
TOpoM, ompeaenstonuM ocooeHHoctn KMC®, sBnsercs
JKUPOBAsi TKaHb, U3 KOTOPOH MOTYYECHBI KIETKH, TaK, KaK
M3BECTHO, YTO aIUTIOIUTHI CEKPETHPYIOT IPO- U aHTHUBOCIIA-
JINTENIbHBIC IUTOKKUHBIL. Bo3moxxHO, KMC®, BBIZICTICHHBIC 13
KHUPOBOH TKaHHU, COXPAHAIOT 0COOEHHOCTH IUTOKHHOBOTO
PO M aAUTIOLUTOB.

Taxum o6pazom, KMC® obnamanu cympeccopHbIM 3¢-
(heKTOM Ha aKTUBHPOBAHHBIE NTEPUPEPUIECKHE TMMPOIUTHI
MBIIIH ¥ YEJIOBEKA, YTO OOBSACHSET PHUPOTY HIMMYHOCYTI-
peccopHoit aktuBHOCTH KMC® 1 yka3plBaeT Ha OOUH U3
MEXaHU3MOB pPeaIN3alii IMMYHOCYIIPECCOPHOTO IEHCTBHS
3THX KJIeToK. Borpoc 06 onocpenoBanHoM nevicteun KMCO
yepe3 ryMopaibHbie (PaKTOPhI MOKA HE COBCEM SICEH. DTH
(eHOMEHBI 11es1eco00pa3HO YUUTHIBATh MPU NPOBEICHUN
KJIETOYHOM TEpaIInu.

KpuoGMoROr M

T.22,2012, Ne3

Nowadays mesenchymal stem cells (MSCs), derived
from autologous or allogeneic adipose tissue are used in
cell therapy. The research aim was to derive from murine
fatty tissue, according to the protocol, mesenchymal stromal
cell fraction (MSCF), to culture them during 24, 72 hrs and 8
days, to study the fraction participation of cells, adhering
to plastic in response of blast transformation (BT) of murine
autologous and allogeneic lymphocytes and human xeno-
geneic cells.

It was found that MSCF of 5x10° amount in 1:4 ratio had
a suppressive effect on spontaneous and ConA-induced
proliferative response of murine lymphocytes and PHA-
induced human cells. MSCF reduced BT of autologous
murine lymphocytes from (33.1 £2.5) to (7.1 £ 1.1)%. When
adding the same concentration of MSCF to xenogeneic hu-
man lymphocytes the decrease of either spontaneous or
induced BT to PHA from (35.5+£5.9)to (10.5+3.1)% was
revealed. The obtained data testify to immunosuppressive
effect of MSCF depends on cellular composition and ex-
pression peculiarities of receptors on MSCF membranes of
ICAM and VCAM adhesion molecules. Cell culture super-
natants had a significantly suppressive effect in BT respon-
se after 24 hr culturing. After 72 hrs the suppression of BT
of human lymphocytes was observed in 50% of cases, stimu-
lating effect was found in 50%. The ability of MSCs to affect
the survival of tumor lines, mentioned by some authors, se-
emingly, is more associated with the factors produced with
MSCEF. Another important factor, determining abilities of
MSCEF, is adipose tissue from which the cells were derived,
as it is known that adipocytes secrete pro- and anti-inflam-
matory cytokines. Probably MSCF derived from adipose
tissue preserves peculiarities of cytokine profile and adipo-
cytes.

Thus, MSCF had a suppressive effect on activated peri-
pheral murine and human lymphocytes, explaining the na-
ture of immunosuppressive activity of MSCF and points to
one of the implementation mechanisms of immunosuppres-
sive action of these cells. The task of mediated action of
MSCEF through humoral factors is not clear. These phenome-
na are useful to consider during cell therapy.
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AncpepeHuitoBaHHs emOpioHaAbHMX CTOBOYPOBMX Ta iHAYKOBaHMX
MAIOPUMOTEHTHUX KAITMH MMILI B KapAiOMiOLIMTAapHOMY Hanpsimky
I.B. byaau, A.l. biabko
LIeHTp MOAEKYASPHUX | KAITUHHUX AOCAIAXEHb
HauionaneHoro yniBepcutety «KneBo-MormasHceka akasemisi», m. Kuis
Differentiation of Embryonic Stem and Induced
Pluripotent Cells of Mice in Cardiomyocytic Direction

G.V. BubasH, D.I. Biko
Center for Molecular and Cell Research of the National University of Kyiv-Mohyla Academy, Kyiv, Ukraine

Bucoka npostidepaTiBHa aKTHBHICTH Ta MOYJIUBICTh
nudepenianii y KIITHHA BCIX 3apPOJKOBHUX JIMCTKIB, sIKa
NpUTaMaHHa 1HyKOBaHUM ILTFOPUIIOTEHTHIUM CTOBOYPOBUM
wiituaaM (ITICK) Ta emOpioHanbHUM CTOBOYPOBUM KITITHHAM
(ECK) pobuts ix oiHUM 3 HAKpaIIUX MOTEHIIATbHUX [KEPest
JUISl JTIKYBaHHS 3aXBOPIOBaHb CEepIsl METOJaMU KIITHHHOT
Tepartii Ta pereHepaTHBHOI MeauiuHu. OCHOBHA IPHYKHA
CEpIICBHX 3aXBOPIOBAHb — HE3IATHICTh TKAHUHHU CEPILIS BiTHO-
BUTH BTPA4YeHi KapiOMiOIMTH BIacCHUMU criiamu. OfIHaK Ha
ChOTO/IHI OJTHIEIO 3 CYTTEBUX MEPEIIOH y 3aCTOCYBaHHI IIUX
KJTITHH B pereHePaTHBHIM MEIHIINHI € CKJIAIHICTh OTPUMAHHS
BEJIMKOT KIJTBKOCTI M’ SI30BUX KITITHH CEPIsl, HEOOX1THUX ISt
TpaHcIUIaHTalii. BupimmTs 110 npodiemMy MOKHa BIIOCKOHA-
JICHHSIM METO/IB Ar(epeHIIIFOBAHHS, a TAKOX 3aCTOCYBaH-
HSIM (haKTOpIB, sIKi, 3 OHOTO OOKY, € HETOKCHYHUMH JIJIs Op-
raHiamy, a 3 iHIIOro — crpusitoTh TudepeniiroBantio [IICK
y KapiOMiOLIUTAPHOMY HAIPSMKY.

Hocnimxeno na meroau mudepenuitoanns ECK ta [IICK
B Kap/liOMIOLIUTH Yepe3 yTBOpeHHs eMOpioinHux Tineus (ET):
METO/| BUCSYOT KparLIi i METOJl KyJIbTHBYBaHHS B CyCIEeH311
KYJIETYpH Ha opOiTasibHOMY 1ielikepi. ExcriepumenTy npoBo-
JIMITH Ha TeHeTuaHOo MonudikoBanux niHisx ECK ta ITICK
MHILIIL, SIKi eKCIIPECyBaJIH 3eJIeHUH (IIyopeclieHTHHI TpoTeiH
(eGFP) nix koHTposiem kapaiocneuudiyaoro o-MHC-npo-
MoTtopa. KinbKicHe BU3HaueHHS yTBOPEHUX KapAiOMIOIHTIB
KJIITHH CeplIis TPOBOINIIA METOAAMH ITPOTOYHOT HIUTO(ITYO-
puMeTpii Ta GryopeciieHTHOT MiKpOCKOITIi.

Y mporeci ekcriepuMeHTaIbHOT po0oTH OYII0 miaATBEp-
JUKEHO, 110 Metoau nudepeniiiroBanis ECK MoxxyTs OyTH
3actocoBani yis nudepentitoanns [IICK. Otpumanns kap-
JIIOMIOLIMTIB ITiJ1 Yac KYJIbTUBYBaHHS B CYCIICH3IMHIN KyJIBTYpi
3 IMOCTIMHUM TOPU30HTAIBHUM IepEeMIlllyBaHHIM 3a0e3-
neuye Outbiry KimbkicTb ET 3 qudepenuiiioBanuMu KiiTHHA-
MH CepIIs, H’XK METO/I BUCAYO01 Kparuti. 3acTocyBaHHs 1%-ro
JIMCO y mporieci aud)epeHIiFoBaHHS CTUMYITIOE YTBOPEHHSI
kiituH cepist. Haikpamuii edext criocTepiraBest mpu 1o/1a-
BaHHi JIMCO 3 5-10 10 9-T0 IHS KyABTUBYBaHHS, Ha 5% MEH-
11Ie KJIITHH CeplLisl yTBOPIOBAJIOCH i yac noaasants JJMCO
3 4-ro 10 9-ro nHA KynbTHBYyBaHHA. OIHAK 3aCTOCYBaHHS
JMCO 3a 3 nni 1o noyarky popmysanns ET abo B nepui 3
IHi iX popMyBaHHS MOBHICTIO NMPUTHIYYBAJIO YTBOPEHHS
GFP*-xituH, 110 Moke o3Ha4atH, 110 JIMCO crpusie nude-
PEHLIIOBaHHIO ME30/IePMalIbHUX KIITHH y KapAioMiOIu-
TAapHOMY HalpsIMKY, ajie Ma€ TOKCUYHUI BIUIMB Ha POLIEC
JnudepeHIIioBaHHS paHHIX eMOPIOHAJIBHUX Ta IHIyKOBAaHUX
IUTFOPUIIOTEHTHUX CTOBOYPOBUX KIIITHH Y ME30/IEpPMAIIbHOMY
HarpsMKYy.

3acrocyBanus 1%-ro JIMCO crpuse qudepeHiiroBaH-
HIO B KIIITHHH CEPLIS i1 Vitro, OHAK TOTPEOY€ MOAaIbIIOr0
JIOCITIJDKEHHSI Ta JieTaji3alii MOJIeKyJIIPHUX OCHOB i MeXa-
HI3MIB BIUIMBY MaJIMX MOJIEKYJI Ha TpolecH npomideparii,
nudepeHmianii Ta eKCrepUMEHTaIbHOTO TiCTOreHE3Y.

KpuoGMoROr M

T.22,2012, Ne3

High proliferative activity and the ability of cell dif-
ferentiation of all germ layers, which is inherent to induced
pluripotent stem cells (IPSCs) and embryonic stem cells
(ESCs) make them one of the best potential sources for the
treatment of heart diseases by the methods of cell therapy
and regenerative medicine. The main cause of heart diseases
is failure of heart tissue to recover lost cardiomyocytes
using own resources. But today one of the major obstacles
in the use of these cells in regenerative medicine is the dif-
ficulty in obtaining a large number of heart muscle cells re-
quired for transplantation. Solving this problem is possible
by improving the methods of differentiation as well as the
use of factors which on the one hand are non-toxic to an
organism, and on another they promote differentiation of
IPSCs in cardiomyocyte direction.

We have investigated two differentiation methods of
ESCs and IPSCs in cardiomyocytes by formation of embryoid
bodies (EBs): method of hanging drop and the one of
culturing in the suspension of culture on the orbital shaker.
The experiments were performed on genetically modified
lines of mice ESCs and IPSCs which expressed green fluo-
rescent protein (GFP) under the control cardiospecific O-
MHC-promoter. Formed cardiomyocytes of cardiac cells
were quantified by flow cytofluorimetry and fluorescence
microscopy.

During the experimental work we have proved that ESC
differentiation methods can be used to differentiate IPSCs.
Obtaining the cardiomyocytes during culturing in suspen-
sion culture with constant horizontal stirring provides more
EBs with differentiated heart cells than the method of
hanging drop does. The use of 1% DMSO during differen-
tiation stimulates the formation of heart cells. The best effect
was observed with DMSO supplementation from the 5" to
9" day of culturing, by 5% less heart cells were formed with
DMSO supplementation from the 4" to 9" day of culturing.
But the use of DMSO 3 days prior to formation of EBs or in
the first 3 days of their formation completely suppressed
the formation of GFP* cells, indicating that DMSO promotes
the differentiation of mesodermal cells towards cardiomyo-
cytic lineage, but has a toxic effect on the differentiation of
early embryonic and induced pluripotent stem cells in
mesodermal lineage.

Application of 1% DMSO promotes the differentiation
of heart cells in vitro, but requires further investigation
and detalization of molecular bases and mechanisms of small
molecules effect on proliferation, differentiation and expe-
rimental histogenesis.

problems
of cryobiology

Vol. 22, 2012, Ne3



Xapakrepuctuka mTiPSCs — noteHuiiHoi Ainii ilMCK muwi, otpumaHoi
3a AOMOMOTOI0 cUcTemu TpaHcno3oHiB Sleeping beauty
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BiaKpHTTS 1HIyKOBaHHX IUTFOPHIIOTEHTHUX CTOBOYPOBUX
ity (ilICK) [ Yamanaka, 2007] — niepcriekTHBHOI ajlbTepHa-
THBHU eMOpioHabHUM cToBOYpoBnM Kiituaam (ECK), crano
HA/I3BHYAWHOIO MOJIEF0 Y KITITHHHIH Oiomorii. [Iporte Tpamu-
wiiiHi BipycHi Metoau orpumanHs ilICK noB’si3ani 3 neBHUM
PH3HKOM 15l TOTEHIIIHHOTO ITOAAJIBIIOr0 3aCTOCYBaHHS LIUX
KJIITHH y MeJIMYHI{ npakTuii. BUKopucTaHHs 3acHOBaHOI Ha
MOOIIBHIX TeHETHYHHX eJIEMEHTaxX ciucTteMu Sleeping beau-
ty — IPUHLIIOBO HOBHII MEXaHi3M PENPOrpaMyBaHHs COMa-
THYHUX KJIITHH Y IHJZ[yKOBaHl l'[J'I}OpI/IHOTeHTHl [Izsvak, 2010].
VY naniii po6OTi 1OCIIPKEHO KITIOUOB1 XapaKTEPHCTHKH OTPH-
MaHOo{ 3a JIONIOMOT'OIO 11i€i CHCTEeMH MOTSHLIIHHO HOBOT JIiHii
i[ICK M —mTiPSCs (murine Transposon-Induced Pluripo-
tent Stem Cells).

Tpancdekuito emOpioHampHUX (PiOpoOIACTIB perporpa-
MYIOUOO CHCTEMOIO I11a3MiJ 3aikcHioBau Ha «Neon Trans-
fection System» («Invitrogen»). OtpumaHi KoJIoHiT BinOHpa-
JIM IHJMBIIyasibHO Ta KyabTuByBasiu sk ninii ECK/TICK na
MITOTHYHO IHAKTUBOBaHUX (iIEpPHUX KITITHHAX Y TIPHCYTHOC-
1i LIF. PiBens excripecii SSEA-1 Bu3Hauamm 3a JOOMOT OO
OPOTOYHOT UTO(IYOPUMETPil, JOKaATI3aIi0 eKcipecii
TpaHcKputiiitHoro gpakropa Oct4d — imyHorictoximiuno. Exc-
pecito reHiB BuByany Ha piBHI MPHK 3a gomomoroto mosi-
Mepa3Ho{ JIAHIIOTOBOI peakii 31 3BOPOTHHOIO TPAHCKPHII-
miero. JludepeHuinHui moTeHIiag OTPUMAHUX KJIOHIB OITi-
HIOBAJIM IIPU 1X CHOHTaHHOMY JU(EpEeHIIOBaHHI in Vitro
[Okada, 2010] Ta popmyBaHHi TepaToM in vivo y iMyHOe-
(InMTHUX TBapHH i TabopaTopHUX MuILeH JiHii ¢57B16/N.

Byso nocunimkeHo excripecito (hakTopiB IUTFOPUIIOTEHT-
HOCTI Ha piBHi OiKy — ny»xHOT ocarazu, SSEA-1, Oct4.
Kinpkicts SSEA-1 —O3UTHBHUX KIIITHH BapiloBajia y pi3sHUX
KJI0Hax Bint 59,60% y xnona 20 no 94% y xiona 17, a'y 3arans-
HOBIIOMHUX JTiHI} ITFOPIMOTeHTHHUX KaiTHH AT25 1 aP1G44
cranoBuia 91,5% 193,0% siamosigHo. [Toka3ano peakTuBa-
IIiF0 CHAOTCHHOI eKCIIPECii TeHIB, aCOIIHOBAaHUX i3 TUTFOPUIIO-
TEHTHICTIO — nanog, rexl, stella sall4, utf, tcl. Tlpu crion-
TaHHOMY }II/I(bepeHHIIOBaHHl BUSIBJICHO aKTUBALIIO EKCIIPEeCii
panHix eHTOIepManbHUX MapkepiB (AFP i Sox1 7) Ha 12-Ty
/:[06y z[I/I(bepeHuuoBaHHﬂ ME30/IepMAIbHIX tBra —i3 7-1 mobn
B yCiX I[OCJ'IIZ[)}(yBaHI/IX ninisx, AMHC — numie y kioni 7 i
KOHTPOJIBHUX JIiHIsAX Ha 12-Ty )106y Excnpeciro reny nestin,
1110 BBAXKABCS €KTOJEPMAILHUM MapKepOM, CIIOCTepiraiu
y Heu(epeHIIiHOBaHOMY CTaHi Ta Ha yciX eTarnax qudepeH-
uitoBauHs. [Ipu migmkipHOMY BBEICHHI IMYHOICDIITUTHIM
TBapuHaM 1o 2X 10 KITiTHH OTPUMAaHKX KIIOHIB CIIOCTEpirain
(dhopMyBaHHS TEPaTOM IMOYMHAIOYH i3 25-1 100U eKkcrepu-
MeHTy. Kitonamu 6 1 9 chopmoBano no onHii myxiuHi, a
xsoHoM 7 1iniero 0PIG44 — 1o nBi. Y mumeit inii ¢57B16/N
(hopMyBaHHs TEpPaTOM He BUSBIICHO.

ExcrniepuMeHTalibHi ZaHi € IepeKOHIIMBUM JJOKa30M ILIFO-
PITOTEHTHOCTI OTPUMAHUX KJIIOHIB, IO CBITYUTH IIPO PEIPO-
rpaMyBaHHS COMaTHYHMX KJIITHH y HoTeHniiAy miHito ilICK
3a J0MOMOTOr0 cuctemu Sleeping beauty.
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Discovery of induced pluripotent stem cells (iPSCs)
[Yamanaka, 2007], a prospective alternative to embryonic
stem cells, was an extraordinary event in cell biology. How-
ever, the traditional viral methods of iPSC derivation are
associated with certain risk for potential further use of these
cells in medical practice. Usage of Sleeping Beauty system
based on mobile genetic elements is a fundamentally new
mechanism for reprogramming somatic cells into induced
pluripotent ones [Izsvak, 2010]. Basic characteristics of
potentially new mouse iPSC line, mTiPSCs (murine Trans-
poson-induced Pluripotent Stem Cells), obtained by means
of Sleeping Beauty were investigated in this research.

Transfection of embryonic fibroblasts by reprogrammed
plasmid system was performed with NeonTransfection
system (Invitrogen). The obtained colonies were individual-
ly selected and cultured as ESC/iPSC lines on mitotically
inactivated feeder cells in the presence of LIF. Expression
level of SSEA-1 was determined by flow cytofluorimetry,
expression localization of transcription factor Oct4 was done
by immunohistochemistry. Gene expression at the level of
mRNA was studied with polymerase chain reaction with re-
verse transcription. Differentional potential of obtained
clones was evaluated during their spontaneous differentia-
tion in vitro [Okada, 2010] and formation of teratomas in
vivo in immunodeficient animals and ¢57B16/N mice.

The expression of pluripotency factors was studied at
protein level: alkaline phosphatase, SSEA-1, Oct4. The num-
ber of SSEA-1 positive cells varied in different clones from
59.60% in clone 20 upto 94% in clone 17, while standard
AT25 and aPIG44 lines their number was 91.5 and 93.0%,
respectively. We have found the reactivation of endogenous
expression of genes associated with pluripotency: nanog,
rexl, stella, sall4, utf, tcl. During spontaneous differen-
tiation we revealed activation of early entodermic markers
expression (AFP and Sox17) to the 12" day of differentiation;
mesodermal tBra starting from the 7" day in all the studied
lines, and dMHC was found only in clone 7 and the control
lines to the 12 day. Expression of nestin gene, supposed
as ectodermic marker, was observed in undifferentiated state
and at all the stages of differentiation. Subcutaneous intro-
duction to immunodeficient animals of 2x10° cells from the
experimental clones resulted in formation of teratomas start-
ing from the 25" day of the experiment. Clones 6 and 9 formed
one tumor each, and clones 7 and line aP1G44 formed by 2
tumors each. In ¢57B16/N mice no teratomas were found.

The experimental data showed strong evidence that deri-
ved clones are pluripotent, that testified the reprogramming
of somatic cells to potential iPSC line using Sleeping beauty
system.
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