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¥ poboTi moKazaHO MOKJIMBICTE OTPUMAHHA KYJBTYD KJIITUH 3 KPIOKOHCEPBOBAHOI TKAHMHY XOPioHA 3
Bukopuctauaam 1,5 M [IMCO. Vepiiie onucaHo 0COOJIMBOCTI (popMyBaHHA KYJIbTYPU KJIITUH KPiOKOHCED-
BOBaHOI TKAHWHU XOpioHa JoaunHU Ta ii iMmyHOMeHOTHII. BeTanoBIeHO XapakTep eKkcupecii mapkepa CD90
B KYJIbTypax KJITHH, OJep:KaHUX 3 KPiOKOHCEPBOBAHOI TKAHMHU XOPioHA. SHUIKEHHS DPiBHA eKcIpecii
mapkepiB CD90 ta CD105 cmocTepiraerbcsa oqHOYACHO 3 A HHAM IIPOJIihepaTUBHOI aKTUBHOCTI Ta HAOYT-
TAM KJiTuHaMu OaratodzepHocTi. IlokasaHo mpucyTHiCTHL mOmyJsAIil €HZOTeTiaJbHUX IIPOTeHITOPHUX
KJIITUH y KYJbTYPi KJIiTUH XOpioHA JIIOAWHM HAa MEPIIOMY Iacaki. BUABIEHO eKCIpeciio MUTOKepaTUHY
B MOMYJAIIAX KJIITHUH, OIeP:KaHUX 3 HATUBHOI'O Ta KPIOKOHCEPBOBAHOTO XOPioHA.

Knwou4osi cnosa. XopioH, KPiOKOHCEPBYBAHHSA, KYJIbTypa KJIITHH, MyJIbTUIOTEHTHI Me3eHXiMaabHi

CTPOMAJIbHI KJIITUHMN.

VipomoB:K OCTaHHIX POKiB ILIalleHTa €
00’€KTOM iHTEHCHBHOI'O BUBUCHHSA SIK I[iHHE IKe-
peso cToBOYPOBUX KJIITHH. 3 XOpioHa Ta aMHiOHA
0yJIO BUIIJIEHO MYJILTUIIOTEHTHI Me3eHXiMaabHi
crpomasbHi Kiaituau (MMCEK), aki sapas mupo-
KO BUKOPHCTOBYIOTH y PereHepaTUBHIN Menu-
muHi. IInareHTapHEUE KOMILIEKC MiCTUTDh TaAKOMK
HU3KY iHIIUX MYJIbTUIIOTEHTHUX KJITHH (remo-
MOETUYHNX IIPOTEHITOPHUX, emiTesiaJlbHUX
MYJIBTAIIOTEHTHHUX TOIIO), SKi BiKe IITMPOKO BU-
MPOOOBYIOTh V HOOKJIHIUHMX [JOCIiIKEeHHAX.
IlnamenTa BigmoBimae onHiili 3 OCHOBHUX BUMOT
0 I:KepeJia CTOBOYPOBUX KJITHH, 3a0e3Ieuyio-
Y1 MOKJIMBICTH OTPUMAHHS BEJMKOI KiJbKOCTI
KJIiTHH 6e3 iHBa3UBHUX BTPy4YaHsb [1].

Pospobaenua TexHoJOTii KpioKoHCEPBY-
BaHHA TKAHWHU IIJAIEHTH JaCTh 3MOTY OIliHU-
TU J[PKePeJIO MYJIbTUIOTEHTHUX KJIITHH Ha IIPU-
CyTHicTh MiKpPOOHOI Ta BipycHOI KOHTamiHaiii
i mraHyBaTM TPOIEC OAEPKAHHA KJITUHHOTO
mmperapary BigmoBigHO 40 moTpebu y HOro BHU-
KopHuCTaHHi. 3alpOmOHOBaHMU Iigxin macThk
MOJKJIMBICTH 3HAUHOIO MipOI0 3HU3UTHU BUTPA-
TH, TOB’sI3aHi 13 3aCTOCYBaHHAM MYJIbTHUIIO-
TEHTHUX KJITWH Y KJIiHIYHI#T TpaKTUII.
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TexHOJIOTisI HU3BKOTEMIIEPATYPHOTO Kpio-
KOHCEPBYBAHHA € OJJHUM 3 OCHOBHUX METO/[iB,
AKI YMOYKJIMBJIIOIOTH CTAaHJAPTU3AI[il0 TEXHO-
JIOTii OTPUMaHHA KJIITUHHOTO IPOAYKTY BiAIio-
BigHo mo crargaptis GMP, GLP ta GTP.

Y Oaratbox poboTax OyJ0 IIOKA3aHO MOMK-
gusicts Buaienuss MMCK 3 xopioHa JoguHu
(wroxiB mepimroro TpuMecTpy BariTHocTi). I1i KiriTuy-
HI eKCIIPeCyBaIX MapKepH ILTIOPUIIOTEHTHOCTI 1 Ma-
JIV 3IATHICTD i ATPIMYyBaTH remorroes in vitro [2, 3].

OpgHak, MONPU MIBUAKI TEMIU PO3BUTKY
JIOCJIiI}KeHb y 3a3HAaUeHOMY HAyKOBOMY Ha-
mpaAMi, e ¥ goci He po3po0JIeH0 MeTOH0JIOTiio
Bugineraa MMCK 3 kpiokoHcepBoBaHOI TKa-
HUHY IJIAIeHTH, He OIMMCAHO 1XHi MOJIeKYJIap-
HO-OioJioriuHi BiaacTHBOCTi, 30KpeMa 3JaTHICTh
I0 MyJbTWUJIiHiITHOTO AudepeniiroBanHsa. He
BUKJMNKAa€E CYMHIBIB TOHM (paKT, IO IIOIITYK OII-
TUMAJbHUX YMOB KPiOKOHCEPBYBAHHS TKAHU-
HU ILJIAIeHTHU Ta I0JaJIbIlle OTPUMAHHA IeBHUX
MyJIiB CTOBOYPOBUX KJITHMH € BKpali aKTyajb-
HUM 3aBIAHHAM K IJId HAYKOBUX IIijel, Tak i
IJIS IPAKTUYHOTO 3aCTOCYBaHHS.

Meroro 1iei po6oTu OyJIO BCTAHOBUTH Ta
mopiBHATH MOpPQoJIOTiuHi I iMyHO(pEeHOTHUIIOBI



Excnepumenmanvii cmammi

XapaKTepUCTUKU KJiTMH IN Vitro, BumigeHi 3
HATHUBHOI'O Ta KPIOKOHCEPBOBAHOIO XOpioHAa
JIIOIVHU.

Marepiaau i meToau

Memod kpiokoHcep8Yy6aHHA MKAHUHU
XopioHa

Ja mpoBeneHHA TOCHiKeHb TKAHUHY XO-
pioHa Oyj0 B3ATO 3 aOOPTHUBHOIO MaTepiaay
gJoguan 5—12 TmkHIB recrarii, oTpuMaHOro
B pPe3yJbTaTi MOOPOBiIBHOTO ITepepUBAaHHSA Ba-
riTHOCTi, 3a iH(popMoOBaHO1 3rogu KiHOK. [{oci-
IxeHHA OyJyo cxBaseno Koopaunaitiiinomo pa-
IOoI0 3 TpaHCHJaHTAIii opramiB, TKaHWH Ta
kaitua MO3 Ykpainu. sKiHok 6yso o6cTesxeHo
Ha HAaSBHICTH BipyCHUX Ta reMiuHmMX iH(MpEKIih
(agturina onporu Threponema pallidum, HCV,
HIV 1/2, HbsAg).

TraHuHY XOopioHa Maco 1—3 r mpoMmuBaIu
B vamkikax Ilerpi miamerpom 90 MM posumHOM
Xenkca 3 gzogaBanuam 50 ox/mia amdoTepuIiu-
Hy («Cunres»), 100 ox/mua neninuiainy («Apre-
piym»), 50 mir/mia crpenrominuny («Apre-
piym»). TKaHuMHY IepeHOCHUJH B IPOGipKuU
o6’emom 50 M, momaBaau 2—3 MJ POIUUHY
XeHKca Ta TmOApiOHIOBAIM 3a JOIMOMOTOIO HO-
JKUIL Ha parMeHTH He Oinbire 3 mm. Ppar-
MEHTOBaHY TKAHUHY IIePEeHOCUJIN B KpioaMmy-
JW i momaBasm KPiOIIPOTEKTOPH M0 KiHIleBOI
KoHneHTpamnii: 1,5 M mpomanmion, 1,5 M
AMCO, 0,7 M IMCO.

IIporec oxonomxenusa nounHaau 3 20 °C 3i
mBuakicTio 1 °C/XB M0 TeMIlepaTypu KpHUCTa-
JIOYyTOBOPEHHSA, AKa KOJUBAJACA 3aJeKHO Bix
KoHIeHTpaIlii kpiompoTekTopa Big —4 10 —6 °C.
Ha Takiii Temmepatypi 3pasku BUTPUMYBAaJIU
nporarom 10 xB i mpoBoguam iHimiaimitoo Kpuc-
TajsoyTBopeHHdA. Ilicasa 3amep3aHHA KPiOKOH-
TeliHepH 0X0I0M:KyBan 3i mBuakicTio 0,3 °C/ xB
mo —35 °C, morim 3 5 °C/xB mo —50 °C Ta
3 10 °C/ xB 10 —140 °C. 3a remnepatypu —140 °C
IIPOIIEC OXOMKEHHSA B 3aMOPOKYBaUi 3yTUHAIN
M 1mepeHOCHJM MaTepiam y PpPiAKUA asoT
(—196 °C) ma goBrocTpPOKOBE 30epiranus.

T'icmonoziunuil memod 0docnidxienna
MKAHUHU NAAYEHMU

@dparMeHT HATHUBHOI Ta KPiOKOHCEPBOBA-
HOl TKaHmMHU QiKkcyBaau 3a0ydepenum 10%-m
posumrHOM Iapadopmy i 3aauBaau B mapa@iu 3a
CTaHIZAPTHUM IIPOTOKOJIOM. IIpurorosieHi 3pi-
3u (hapOyBaJi TeMATOKCUJIIHOM Ta €03MHOM.

Ompumanna Me3eHXiManbHUX KAIMUH
3 MKAHUH KPiOKOHCEPE06aH020 XOPioHa

KpiokoncepBOoBaHy TKaHUHY PO3MOPOXKY-
BaJM Ha BOAAHIN O6aHi mpu TeMmIepaTrypi

38—40 °C mo mosiBu pigKoi ¢asu 3 IOAATbIINM
BimTaBaHHAM 3a KiMHATHOI Temmepatypu. Bu-
muBanuada [IMCO 3 TKaHWHMW IIPOBOAUJIM, IIO-
BibHO momaroum posumH Xenkca (Sigma). Ho
TKAHUHU JOoJaBajau po3uuH Harpitux mo 37 °C
ensumis: 0,6 ox/mia agucnasu (Gibco), 0,1% xo-
snareHasu (Serva) y cuiBeigmomenni 1:2. Tuky-
oyBasu 10—20 xB mpu Temnepatypi 37 °C. aa
BHM)KEHHA aKTUBHOCTI €eH3uMiB momaBasiz (he-
TaabHy cupoBaTky Teaar (PCT) (Sigma) mo
KinmneBoi xoumenTpailii 10%. Orpumany cyc-
MeH3il0 KJITUH IIineTyBajdu [OeKiJibKa pasiB
i pinprpyBanm ii uepes ¢inbTp i3 miameTpom
mop 100 mxMm. Ozep:kauHuii (piabTpaT LEHTPU-
dyrysanu 5 xB pu 300 g. CynepuarasT Bigom-
paau, a ocaj KJIITUH pecyclieHayBaau B hocdar-
HO-conboBoMY posumHi [ionnbexo (Gibco)
KimMmHaTtHOI Temmeparypu. JHKurresmaTHicTb
KJiTMH BU3HAYaau MeTogoM (apbyBaHHS
0,4%0-M pO3YMHOM TPHUIIAHOBOI'O CUHBOTO (Sig-
ma), AK BimcoTok sxmuBuX Kaitur Ha 200 migpa-
xoBaHUX KJiTuH. KinbKicTh KJIiTHH y cycHeH-
3ii mizpaxoByBasu B Kamepi ['opsea. Kiitunu
BUCiBaIM B KYJbTypaJdbHiI (hJIaKOHU OJd aj-
resMBHUX KJITHH 1IN Vitro 3 po3paxyHKY
300—400 Tuc. kaitTua Ha 1 cm?. CepemoBuiiie
nnaa KyabtuByBamHa DMEM wmictumo 15%
@CT (Gibco), 5 MM HEPES, 2 MM L-rayraminy
(Biomedicals), 50 MKr/mMja cTpemTOMiIlUHY,
100 ox/mu meHIUITIHY.

KyasTrupyBanua npoBoauau npu 37 °C B aT-
mochepi 38 5% CO, 8i 3miHOIO cepexmoBuIa
KokHi 3—4 mobu. IlepeciB smificHioBasu 3 J0-
cAraeHHAM KyabTypoio 80—90% xoHdJioeHCcy
y caiBBigHoIenHi 1:3. [1a mepeciBy BUKOpPUC-
ToByBaau 0,05%-ii posumn Tpuncuny 3 EIITA
(Biochrom).

Imynoyumoximiune docnidicennsn

Hna npoBefeHHA IMYyHOIMTOXiMiuHOTO
aHaJIidy KJITHHM BHUCiBagu B 4-JIYHKOBI IIJIaH-
metu 3 mromeo Jgyuku 1,9 cm® (Nunclon™A
Surface), dikcyBanu 10%-m posumHOM 3a0y-
depenoro napadopmy. EHAOreHHY IIepOKCcH-
IasHy akTuBHicTh inrioyBamu 0,3%-Mm posuwm-
oM H,0, nporarom 5 xB. Ilepen BHeceHHAM
aHTUTIN QiKcoBaHiI mpemapaTu o0O0POOIAIU
0,1%-m posumuom TpuToHa X-100. [xa me-
TeKIlil MapKepHUX IIPOTEiHIB BUKOPUCTOBYBA-
Jau anTuTia nannurokeparuny (Dako, Hanis).
Bisyasizanito iMyHHUX KOMILJIEKCiB IIPOBOM-
au i3 sacrocyBanuam Mouse/Rabbit PolyVue
HPR/DAB Detection System (DBS, CIITA).

IIpomoxoea yumogayopomempisa

Kaituanm sHiManu 3 KyJIbTypaabHOTO ILIac-
Ky 0,05%-Mm posumnom Tpumcuuy 3 EI[TA.
o cycnensii kaitun mogasaau FBS (Gibco) mo
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KimmeBoi koumenTparii 10% Ta meHTPUDYTY-
Basu wpu 250 g mporarom 10 xB. ImyHODEHOTH-
OyBaHHA CYyCHeH3il KJIiTHH IPOBOIUIN METOLOM
IPOTOKOBOI MUTO(MIyOpOMeTpii 3 BUKOPUCTAH-
HAM MOHOKJIOHAJBHUX aHTI/ITiJI, I-COH’IOI‘OBa-
Hux iz ¢gayopoxpomamu (Becton Dickinson,
CIITA) B poGouiii xoumenrparii 0,5 mr ma 10°
kaitrua: anti-CD34 APC, anti-CD90 FITC,
anti-CD45 APC-Cy7, anti-CD105 PerCP-Cy
5.5, anti-CD73 PE, anti-CD14 Pacific Blue.
DeHOTUITYBAaHHS 3OIMCHIOBAJIN HA JIa3€PHOMY
IPOTOKOBOMY muTo(dIryopumerpi-coprepi BD
FACSAria (Becton Dickinson, CIITA) 3 mpor-
pamuuM 3abesmeuennam FACS Diva 6.1,
aHaJIi3yioun OJHOYACHO 2 TmapaMeTpHu CBiTJo-
poscitoBanHsa Ta 6 mapaMeTpiB GIyopecIeHIrii.
Hna HanamTyBaHHA KOMIEHcAIlil MepeKpuTTa
ceKTpiB emicii aryopoxpomiB mix uac 6araTo-
mapaMeTPUYHOTO aHAJi3y BUKOPUCTOBYBAJU
KOHTPOJIbHI 3pasKy KJIiTWH 6e3 BHECEHHS aH-
rutin (Uunstained control), 3pasku 3 KOKHUM
3 auTuTin okpemo (single stained control) Ta
3pasku 3 KoMOiHaIieo KiIbKOX aHTUTiI 6e3 of-
soro 3 Hux (fluorescence minus one control).

Cmamucmuuna 06pobxa danux

PiBenp excmpecil moBepxHeBUX MapKepiB
BUMipIOBaJIu y BiICOTKax Ta CTAaTUCTUYHO 00-
paxoByBaju 3 BuKopucraHHaAM U-kKpurepiio
Mayna-¥YiTHi.

PesymbpraTu Ta 00TOBOPEHHA

IHopienanvruii zicmonozivHuil anHani3
cmpykmypu mKaHUHU XOpPioHa, KPiOKOHCep-
606AHOL 3a Pi3HUX YMOE

TicTonoriunmii aHai3 CTPYKTYPU TKAHUHU
XOpioHAa 10 KPiOKOHCEPBYBAaHHA IIPOBOAUIN Ha
39 spaskax, i3 axkux mia 9 3paskiB aHasisysa-
JIU CTPYKTYPY TKAHWHU ITicjid KPiOKOHCEPBY-
BaHHA 3a PisHUX yYMOB. 151 KPiOKOHCepBYBaHHSA
xopioHa 6yJsio Bukopuctaso 0,7 M, 1,5 M IMCO
ta 1l,5M 1,2-npomraugion. Ha puc. 1 (A, B) HaBe-
JIEHO CTPYKTYPY HATUBHOI TKAHWHU XOPioHA.

¥ BopcuHKAax XopioHa (ikcyBasu emitesia-
JIbHUM I1ap KJIiTHUH TpodobaacTa Ta CTPOMATIb-
HY TKaHWHY, IIPOHU3AHY BEJIUKOKI KiJIBbKiCTIO
KpPOBOHOCHUX cynauH. CKymueHHsA epuTpobJiac-
TiB Ha Pi3HUX cTadiAX AU(eEepPeHIliloBaHHA 6YJI0
Bil3HaUYeHO AK y CyAWHAX, TaK i B cTpoMi BOp-
CUHOK. ¥ OesdKHX 30HaX MaB Miclle KOHTAaKT
epuUTpPoO6IaCTiB 3 TUTOTPOPOOTIACTOM.

TlicTosoriunuM aHaIidoM TKaHWHU XOpio-
Ha, KpiokoHcepBoBauoro 3 0,7 M JIMCO, nokxa-
3aHO IIPUCYTHICTh BEJIWKOI KIJIBKOCTI YIIKO-
IKeHnX epuTpobiactiB y cyauuax (puc. 1, B)
Ta CTPOMAJIbHIN TKaHuHI xopiona (puc. 1, I).
Tako:k cmocrepirajam IIOOAWHOKI 30HU JidumCy
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crpomu BopcuHOK (pme. 1, J[). Omgmak, 3a
MOBLJIIBHOTO BiIMUBaHHSA KPiOIPOTEKTOPA B Je-
AKWX BOPCUHKAX 3aJIUINAJIUCA iHTAKTHI €pUT-
pobJiacTu, IO CBiAUUTH IPO PYHUHYBAHHS ITUX
KJiTUH Ipu podMoposkyBauHi (puc. 1, E).

36inbienas koumerTparii IMCO o 1,5 M
crpusie 30epeKeHHI0 epUTPo0JIaCTiB Yy BOPCUH-
Kax xopioma 5-9 TuikHiB recraiii Ta epurpo-
nuTiB y 3paskax 10-12 TuikHiB recramii
(puc. 1, €). AHanis TKAaHUHYU, AKY KPiOKOHCep-
ByBaau 3 1,5 M 1,2-mpomangiony, TaKoK IIO-
KasaB 30epeKeHHA epUTPOOJIACTiB Ta ePUTPOITH-
TiB BigmoBigHO K0 cTpoKy recrarii (puc. 1, /K).
OpHaK cJif HaroJoCHUTH, IO TicToJoriuHMii
aHaJIiz 3pa3KiB KPiOKOHCEPBOBAHOT'O XOpioHAa
He [03BOJIAE NEeTEKTyBaTH HAKOMMWYEHi B IIPO-
meci 3aMOpPOKYBAaHHA MiKPOYHIIKOIMKEHHH,
IIT0 VHEMOJKJIMBJIIOE BCTAHOBJIEHHSA BifMiHHOC-
Tell B e(peKTHUBHOCTI 30epesKeHHA CTPYKTypu
TKAaHWHY 33 €eKCIIEPUMEHTAIFHUX YMOB 3 BUKO-
pucramgam 1.5 M IMCO Ta 1.5 M 1,2-upo-
naHgiosy.

A B
B r
A E
e K

Puc. 1. Mikpocrpykrypa HatusHOI (A, B) i
Kpiokoncepsosanoi 3 0,7 M JIMCO (B, I', 1, €) Ta
31,5M IMCO (€) i PrOH (JK) rkanuau xopioHa:

A, B, B, T', €, 7K — trkauuHa xopiona miaoga 10-ro
THKHA rectanii; /[, E — TkanuHa XopioHa mroza 12-ro
THKHSA recTarii.

CrpinkamMy IIO3HAUEHO SAApA YIIKOMMKEHUX €PUTPO-
6stacTiB. 3abapBiIeHHA reMaToOKCcuIiH-eo3uaoM. X400
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Budinenna KAiMUH 3 MKAHUH HATMUEHOZ0
ma KpioKOHCep606aAH020 XOPiOHA

Havu 6yso migiopaHo onTMMAaJbHI YMOBHU
i30/IF0BaHHA KJIITUH 3 TKAHWHU XOPioHA, 3aMO-
poskenoi mig saxuctom 1,5 M IIMCO. ¥ pasi 06-
poOjeHHA TKAHWHW €H3WUMaMU OTPUMYBAJIU
CYCIIEH3iI0 KJIITHH, KUTTE3NATHICTD AKUX IIiJ
yac (apOyBaHHA TPUIIAHOBUM CHHIM KOJMBAa-
Jgach y meskax 42-90% (n=5).

IMicns BuciBy KJIiTMH 3 HaTUBHOI Ta Kpio-
KOHCEepBOBaHOI mJjareHTH Ha 5-ty # 9-10-Ty
I00U KyJIbTHBYBAaHHSA, BiIIIOBiZHO, BUPOCTAIH
KJIOHU KJITHH, AKi 3a cBo€io MopdoJorieo 0y-
JI CXOKi Ha KOJIOHiI TpodobacTHHUX CTOBOY-
poBux kiaituu [4, 5]. ¥V nporeci momansiroro
KYJbTHUBYBAHHS HABKOJIO KJIOHIB CIIOCTepiraam
mirpamito i pict @¢ibpobracTromomidbHUX Ta
emitemianpuux Kiaitue (puc. 2, A, B). ¥V pasi
mepeciBy KyJbTYPHU KJIITHH KJIOHAJBHUIN picT
He BigOyBaBcCH.

B r

Puc. 2. Ryasrypu KiaiTuH, orpuMaHi 3 HaTUBHOI (A,
B) ta 3 kpiokorncepsoBanoi (B, I') TkaHuHU XOpioHA
31,5M IMCO:

A —5-ta noba pocty; B— 9-ta noba pocty; 5 — 11-ta

moba pocry; I' — 14-ta moba pocTy.
CrpinkaMu mO3HAaUYeHO KOJOHiI KJITHMH XOpioHAa.
CaiTsioBa mikpockomis. x50

YTBOpeHHA MOHOIIIAPY KJIITUH, OTPUMAaHUX
3 HATUBHOI TKAHWHU, OCATAJIOCh Y CePeIHBO-
My Ha 6-Ty 100y, A8 KPiOKOHCEepBOBAHOI TKa-
HUHU — B cepegHboMYy Ha 23-Tio 1o0y. IIig uac
MOJAJBINIOT0 KYJbTUBYBAHHSA ITBUIKICTL GOp-
MyBaHHS KOHQJIOEHCY KJIiTMHAMU, III0 OTPH-
MaHi 3 HATUBHOI Ta KPiOKOHCEPBOBAHHOI TKa-
HUHU XOpioHa, He BimpisHadacsa. 3aTpuMKa
POCTy B HEPBUHHIN KyJbTYpl KJIITMH 3 Kpio-
KOHCEPBOBAHOI TKAHWHU XOPiOHA, MOMKJIUBO,
moB’sA3aHa 3 OiJBIIOI KiJBKiICTIO KJIiTHH, IO
3 YaCcOM BiIKpiIIAJMCcA BiJ IJIACTHUKY, 3MEH-
ITYIOYY MIiJIBHICTh IPUKPINJIEHNX KIITHUH.

Y KyabTypi GinbIIicTh KJIITUH 3 HATUBHOI
Ta KPiOKOHCEPBOBAaHOI TKAHMHY Ha MEPIINX TIa-

cajkax OyJau CHJIBHO POBILIACTAHI, MaJu YuC-
JIEHHI BUPOCTY, TUMYACOM fAK iHIII XapaKTepu-
3yBaJucsa BUTATHYTOIO BepPETEHOHOMiOHOI0
dopwmoro (puc. 2, B). ¥ KiaiTnHax crocrepiraaim
HaaBHicTb 1 anpa 3 1-4 amepiamu.

Ha 5-8-my macamax y KyJabTypi Big0oyBajo-
cA 3HUIKEHHA npojidepaTmBHOI aKTUBHOCTI
KJiTuH, 30imbITeHHs IXHiIX posmipiB, 3’ABuA-
aucs OaraTosafepHi KJIITHHU 3 BeJIUKUMU
BigpocTtramu (puc. 3).

Puc. 3. KyasTypa KIiTHH, OTPUMaHUX
i3 KpioKOHCEepPBOBaHOI TKAHMHM XOPiOHA
31,5M AMCO, 5-it macax.
CeiTsioBa Mmikpockormis. x100

Imynogpenomunosuii ma iMyHoOUUMOXi-
MIYHUU AHANI3 KAIMUH, 6U0dilleHUuX 3 HAMueé-
HOi ma KPiOKOHCepE06aHOL MKAHUHU XOPiOHA

Ilig yac imyHO(eHOTHIYBAHHSA TOMYJIAIil
KJITHH, OTPUMAaHUX 3 HATUBHOIO XOpioHa, 3
BUKOPHUCTAHHAM IIPOTOKOBOI IMUTOMJIYyOpPOMET-
pii OyJsio BUSBJIEHO BUCOKHUII piBeHb eKcIipecii
mapkepis CD90, CD73, CD105 ra BigcyrHicTb
ekcmpecii CD45, CD34, CD14 (puc. 4).

Kyabrypa (dibpobiacTonomibHUX KJIITHH
KPiOKOHCEPBOBAHOI'O XOPiOHA TAKOXK MaJjia iMyHO-
dernorunn CD90"CD73*CD105*CD45CD34-CD14-
(puc. 5).

YV nmeaxux KJiTMHaX, oJepsKaHUX i3 Kpio-
KOHCEPBOBAHHOT'O XOPioHA, CIOCTEpiraju IBO-
MOJAJbHUN POBIMOAiJ KJIITHH 3a MapKepoM
CD90 (puc. 6).

Kynprypu KiaiTuH 3 ABOMOJAJILHUM pO3-
mogijioM KJiTuH 3a mapkepom CD90 sb6epiranu
TaKHUH XapaKTep eKCIPecii IPoTAroM YOTUPHOX
nacaxxis (puc. 8). Caix BigsHauuTH, 1110 B KYJIb-
TYp 3 IBOMOJAJILHUM PO3MOAiJIOM BifOyBaeThCs
JTOCTOBipHE 3pOCTaHHA MonyJIAlii KaitTua CD90~
(puc. 7, 8) 3 2-ro o 4-if macasx, xoua B JesIKUX
i3 HUX cmocTepiraau cTabibHY eKCIPeciio I1bo-
ro Mapkepa Ha piBHi 75%0.

YV nedKux KJIITUHHUX IOOYJIAILIAX 3 OJHO-
MOJAJBHUM PO3MOIiJOM KJITHH 3a MapKepoM
CD90 raxo:x BimOyBaeThCcA 3HUIKEHHS eKCIIpe-
cii mporo Mapkepa mig dac macasKyBaHHA
(puc. 7, 8).
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Puc. 4. TicTorpamu ekcmpecii moBepxHeBUX MapKepiB y KyJIbTypi KJIiTHH,
OTpUMAaHIil 3 HATUBHOI TKAHUHM XOpioHa (2-if macax):
A — pisHi ekcmpecii CD90, CD73, CD105, CD34, CD45, CD14 (cipuit KoHTYp — (oHOBUII piBeHb (DIYOPECIeHITil);
B — nBoBUMIpHI ricTorpamu momyasaiiii KiaitTu# 3 penorunom CD90*CD73*CD105*CD34CD45 CD14~

A

B

Puc. 5. Ticrorpamu ekcpecii moBepXHeBUX MapKePiB y MOIYJIAiAX KJIITHH, BUTIT€HNX i3 TKAHUHN KPiOKOHCEP-
BOBAHOI0 XOpioHA: mokasano nomyaAmnii Kiaitua CD34 CD45™ (4) ra CD90*CD73*CD105"CD34 CD45CD14 (B)

ITeit axT Oys0 omMcaHO TaKOK OaraTbMma
mociaigaukamu [6-8], Akl BuBUamM KyJIbTYyPY
kaitua MMCEK, orpuMaHy 3 HATUBHOI TKAHUHU
TLJIAIEeHTH JIOAUHU.

Cuixm Bigs3HauuTH JOCTOBIPpHO MEHIITY
excmpecito CD90 B KysabTypi KJIITUH KPiOKOH-
CepBOBAHOTO XOPiOHA 3 ABOMOJAJIBHUM PO3-
HOIiJIOM IIOPiBHSAHO 3 KJITMHAMH, OHepP:KaHU-
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MU 3 HaTUBHOTO XOpioHA Ha 2- Ta 4-My maca-
kax. Ilomiony BigMimHiCTH cmocTepiraJuu i 3a
NOPiBHAHHA 3 KJIITHMHAMU 3 OJHOMOJIAJLHUM
posmogisom CD90 (oTpumManuMy 3 KPiOKOKOH-
cepBOBaHOI TKAHWMHM) Ha 2-My Macaki, xoua 3
macakKyBaHHAM IA PISHUIIA 3HUKAaJIa BHACJI-
IIOK 3HUKEHHS DiBHA eKcIpecii KJIiTuHaAMHN
boro Mmapkepa (puc. 7).



Excnepumenmanvii cmammi

r A

Puc. 6. Ticrorpamu excnpecii mosepxuesux mapkepis CD90, CD73, CD105 na kaiTuHaX, OTPUMaHUX
3 KPiOKOHCEepPBOBAHOI TKAHMHYU XOPioHA, 2-i macask: exkcupecia mapkepis CD73 (B) ra CD105 (B) 3a ogaOMO-
JAJIbHOTO PO3MOALILy momy il Kiaitun 3a mapkepom CD90 (A); ekcnpecis mapkepis CD73 () ra CD105 (E)
3a IBOMOIAJILHOr0 PO3MOIiIY MOMYIANiil KiiTuH 3a mapkepom CD9O0 (I).
CuHiil Kosip — yci KaiTuny; 3esnennii Koaip — nonyadamnia CD 907; yepsouuii — CD 90*; cipuii KouTyp — (hoHO-

BU# piBeHSb (huryopeciieHItii

Puc. 7. PiBens ekcmpecii mapkepa CD90 B momy-
Al KIITHH X0opioHA:

1 — momynAliag KIiTHH HATUBHOTO XOPioHa 2-To ma-
caxKy;

2 — MOomyJIAIis KJIITHH KPiOKOHCEPBOBAHOT'O XOpio-
Ha 2-TO MacaXy 3 OZHOMOJAJbHUM XapaKTepPOM
PO3MOIiy PiBHS eKcIpecii;

3 — momyJIAIis KJIITHH KPiOKOHCEPBOBAHOT'O XOpio-
Ha 2-TO HMacCaKy 3 JBOMOJAJBbHUM XapaKTEePOM
PO3MOIisy PiBHS eKcIpecii;

4 — MOmyJIAIiA KJIITUH HaTUBHOrO XOpioHa 4-ro ma-
CaxKy;

5 —momyasamnig KIITMH  KPiOKOHCEPBOBAHOI'O
XOopioHa 4-T0 macaky 3 OfHOMOJAJIbHUM XapakK-
TEPOM PO3IIOAiJY PiBHSA eKcIpecii;

6 — momyJAIig KJIITMH KPiOKOHCEPBOBAHOI'O
XopioHa 4-ro macaky 3 JBOMOAAJIBLHUM Xapak-
TEepPOM PO3IOAiNy piBHS eKcmpecil mpu N = 3,
P =0,05

Om:xe, MOJKHA CTBEPAKYBATH, IO KIiTUHN
3 OJHOMOJAJIBLHUM POSIIOJIiJIOM 3a MapKepoM
CD90, oxep:xaui 3 HATUBHOI Ta KPiOKOHCEPBO-
BaHOI TKAaHMHM XOpPiOHA, He BiApisHAJMCA 3a
XapaKTepoM eKcmpecii IbOoro MOBEPXHEBOTO
MapKepa Ha Pi3HUX macakax.

YacToTa oTpUMaHHA KYJIbTYP KJIITHH 3 IBO-
MOJAJBLHUM PO3IOIiJIOM KJIITHH 3a MapKepoM
CD90 3 KpiokoOHCEPBOBAHHOI TKAHUHU CTAHO-
Bmia 50% (n= 6). Oguak BimcyTHicTH cepen
KYJAbTYP KJITMH HATHWBHOI TKAHUHU XOPioHA
TaKOTO JBOMOJAJBHOTO POSIOAITY KJITHMH 3a
mapkepom CD90, mo:kJaIMBO, MOB’sA3aHa 3 IIO-
piBHsAHO HeBeaMKOO KigbkicTio (N= 3) mpo-
aHaJIi30BaHUX KYJBbTYP KJIiTHH. Takum ynHOM,
BILJINB KPiOKOHCEPBYBaHHSA TKAHWHU XOpioHA
Ha ocobsmBocTi ekcmpecii CD90 morpebye 1mo-
TAJIBINNX JOCIiIKEHD.

3BaKaoum Ha AUCKPETHUHN XapaKTep po3-
MOy KJITHH 3a eKkcmpeciero mapkepa CD90
Ta spocranua nonyJadAlii CD90™ mig vac maca-
JKYBaHHSA KYJbTYPH KJIITUH, MOYKHA IPUITYCTH-
TH HaABHICTH pidHMX momepenuukis CD90* ra
CD90 kaiTumH.

Tak, Bimomo, 1110 3 MyIOBUHHOI KPOBi OyJI0
Bugineno kiaonu MMCK, aki Bigpisuaaucsa sa
MopdoJiorieto, iMyHOpEHOTHIIOM Ta 3TaTHICTIO
mo nudepeHmniopanusa. Kiaitunu, 1o Maau Be-
peTeHoIOAi6HY MOp(doJIoTio, OYJIM MO3UTUBHU-
mu 3a CD24, CD49, SH2, SH3, SH4 ta CD90,
TOMi AK KJIITUHYU GiJbIN PO3IIJIACTaHI Ta OKPYT-
Jgi Bigpismammca BiacyrHicTio mapkepa CD90
[9]. Takok MOTPiGHO Big3HAUMTH IPUCYTHICTD
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2-1i macaxx

2-1i macaxx

3-1i macamx

3-1i macax

4-1 macax

4-1i macamx

Puc. 8. Ticrorpamu excnpecii nosepxuaesoro mapkepa CD90 B nmomynanisax KixiTuH,
OTPUMMAaHUX 3 KPiOKOHCEPBOBAHOI TKAHNMHU XOPioHA:
BePXHIill pAg — MOOYJIAIiS 3 OQHOMOAAJIbHUM po3smoaisom 3a CD90;

HUKHIN P — IONYJIAIiS 3 JBOMOJAJIbHIM PO3IIOIiIOM,;

cipuii KOHTYpP — (pOHOBUM pPiBeHBb (HIIOOPECIIEHITIT

IBOX TOMyJaAIliil ¢idpobsacTiB, oTpUMaHUX 3
JereniB muirneit; Kiaituau CD90* manu Bepere-
HOmomioHY opmy, a CD90- — Gyau maocki Ta
okpyrai [10]. ¥V meakmx poGoTax IIOKa3aHO
BigcyTHicTh Mapkepa CD90 ma MMCK, oxep-
JKaHUX 3 aMHiOTHYHOI o6osioHKu [11].

3umxenusa excmnpecii CD90 B kyabTypax
Me3eHXiMaJIbHUX KJIITHH 3 aMHiOHa Ta XOpioHa
JIIOAVHY KOPEJI0BAJIO 31 3MEHIIIEHHAM iMyHO-
cymnpecuBHOI mil Ha JiMmporuTy nepudepuaHO]
KPoBi 3a ix cmiBryabTuByBaHus [6]. Takoix 6ysio
BCTAHOBJIEHO, IO mmicaa cemapyBanua MMCK
IJIAeHTH 3 eKcipeciero mapxepa CD349 (pe-
nenrop Whnt-miraugis) crmocrepirasocs migsu-
mteHus pisaa CD9O [8].

VY KyabpTypax KJIITHH HATUBHOI Ta KPiOKOH-
CEepBOBAHOI KyJIbTYPHU 3 OOHO- i IBOMOTAJIBLHUM
posmozisiom 3a mapkepom CD90 sBimcyrHsA
BimMiHHiICTL B eKcmpecii moBepxHeBHMX Map-
kepiB CD73 ta CD105 na 4-my macasxi (puc. 9).

3pocTaHHS KiJBKOCTI KJIITHUH 3 HU3BKUM
piBHeM ekcmpecii mapkepis CD90 Ta CD105 i3
macasKyBaHHAM KYJIbTYPHU CIIOCTepPirajoch of-
HOYaCHO 3i 3HMIKEHHAM IIpoJidepaTUBHOI aK-
THUBHOCTI, 30iJIBIIIEHHAM PO3MipiB, mMOABOIO 6a-
raToAepHOCTI i KiTbKOCTi BUPOCTiB KJIITHH.

ImyHOeHOTMTTYBAaHHA MOMYJAIINA KJITHUH
HATUBHOTO Ta KPiOKOHCEPBOBAHOT'O XOPioHa Ha
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1-my macaski IJISIXOM IPOTOKOBOI ITUTOQIIYO-
poMeTpii moKasaja0 IPUCYTHICTh MiHOPHOI IIO-
oyaamnii eHgoTerialbHUX HPOTEHITOPHUX KJIi-
tuH (puc. 10).

ImyHOIIUTOXiMIiUHMM aHaJIi30M KYJBTYD
KJIiTUH HamMu 0yJI0 BUABJIEHO €KCIIPECIIO ITUTOKE-
parusis (puc. 11). Cuin sasHauuTH, 1110 HAHIK-
tokepaTuHnodutTuBHi MMCK 6yJsio oTpuMaHo 3
nynosunu [12], Ha Bigminy Big MMCK nynoBus-
Hol KpoBi [13], onHaK y mesiKux pob0oTax OMMCAHO
MIPUCYTHICTh ITUTOKepaTuHiB 8 Ta 18 y KyabTypi
aAre3sBHUX KJITUH ITyIIOBUHHOI KPOBi, IO IIO-
pan is BigcyraicTio CD50, CD62L, CD106 mae
migmcTaBy aBTopam BigoxpemuTu ix Bix MMCK Ta
BimaecTH 0 ocobmBoro Tuiry [14].

V po6oti Koskull et al. (2005) 6y.io nmoxasa-
HO, IIT0 IIiJT yac KyJIbTUBYBAHHI Me3eHXiMaJIbHi
KJITHHU (peTaJbHOro XOpioHa, IIKipu Ta JiereHb
eKCIIPecyloTh IuToKepatuHu 8, 18 ta 19, ma
BimMminy Bif i6pobacTiB mIkipu giTeii Ta Jopoc-
aux [15]. Ilooguuoki MCK KicTKOBOTO MO3KY B
KYJBTYPi eKcIpecyoTh uToKkepaTuau 18 ta 19,
SKi yTBOPIOIOTH IpoMikHI dimamernTu [16].

Bucokwuii piBeHb eKcipecii MuToKepaTuHIB
KJiTuHamMu, 1o OyJam BuUAijeHi 3 xopioHa Ta
3pijoi miameHTH, MOMKJINBO, CBiIUYUTH TIPO
0COOJMBICTDL MJIATIEHTAPHUX CTPOMAJIBHUX
KJIIiTHUH y KyJIbTypi KiaiTuw in vitro.
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1 2 3

1 2 3

Puc. 9. PiBens ekcmpecii noBepxXHeBUX MapKepiB y HOMyJIALiaxX KIiTHH Xopiona: A — CD73, 5 — CD105:
1 — momyJiAlisg KJIITUH HATUBHOI'O XOpioHA 4-T0 macaKy; 2 — MOIMYJIAIiA KIiTHH KPiOKOHCEePBOBAHOI'O XOpioHAa
4-ro macasKy 3 OJHOMOJAJbHIM XapaKTepPOM PO3MOLIY PiBHS eKcipecii; 3 — momyasaiiia KIiTHH KPioKoHCepBo-
BAHOTO XOPioHA 4-r0 maca)Xy 3 JBOMOJAJIbHUM XapaKTepoM posmonaisy piBusa excmpecii (n = 3, P = 0,05)

A

CD90"CD73"CD105'CD45 CD34°CD14™ 67%

B

CD 90"CD73*CD105'CD45 CD34 CD14™ 34%

b

CD 90"CD73"CD45CD34" — 4.4%

CD90"CD73"CD45CD34" — 7.7%

Puc. 10. T'ictorpamu excnpecii nosepxueBux mapkepis CD90, CD73, CD105, CD34, CD45, CD14 y nonmyaamiax
kiaituH (1-i macask), orpumanux 3 HaTuBHOI (A, B) Ta Kpiokoncepeoranoi (B, I') TkaHuH XOpioHAa!

A, B— nonyasnia kiaitTua 3 pexorunom MCK;

B, I' — oy na1ia KIiTuH 3 DeHOTUIIOM €HJOTeIiaIbHUX IIPOTEeHITOPHUX KIIITUH

A b

Puc. 11. KimiTnau, orpumMaHni 3 HaTuBHOI (A) Ta
KpiokoHcepBoBaHOi (B) TKaHMHM X0pioHA (4-i1 macaskK):
iMyHOIMTOXiMiuHe 3a6apBIEHHA HA HAHIIUTOKEpa-
TuH. X400

IIpucyTHicTh (i6pobaacTomoAiOHUX KJIi-
THUH 3 BUIEONMMCAHUM iMyHO(DEHOTUIIOM Y IIO-
OYJAAIAX KJIITHH KPiOKOHCEPBOBAHOI'O XOPioHA
BiIIIOBiZae MYJbTHUIIOTEHTHUM Me3€HXiMaJlb-
HUM CTPOMAaJBHUM KJITHHaM, OCKLIIBKY BMiCT
KJaiTun 3 excmpeciero CD90*, CD73*, CD105*
nepesurrye 95% [17].

Omxe, Hamu OyJio migiOpaHo yMOBU Kpio-
KOHCEePBYBAaHHA TKAHMHU XOPioHA, BUIiJIeHHS
Ta KyJbTUBYBAHHA Me3eHXiMaJbHUX CTPOMAJIb-
HUX KJiituH xopioHa (5-12 tukHIB recrarrii).
BusapineHo meski yIIKOIKEeHHA TKAHUHU XO-
pioHa 3a pi3HUX PeKUMiB KPiOKOHCEPBYBaHHSA
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i moxasaHO 0COOJIMBOCTI POCTY KJIITHH KPiOKOH-
cepBOBAHOTO XOpioma in Vvitro. Ymepime 6yJio
OIIMCAHO iIMYHO(MEHOTHUII HOMYyJAIil KJiTuH
CTPOMU KPiOKOHCEPBOBAHOTO XOPiOHA.

TakuM YMHOM, MOPiBHAJBHUM TricTOJIOTiU-
HUU aHAJi3 TKAaHWHYU XOPioHAa IO Ta micjaa Kpio-
KOHCEPBYBAaHHA 3 KPiOIPOTEKTOPAMH ITIOKa3aB,
o i saxucrom 1,5 M pozumny [IMCOi 1,5 M
posumny 1,2-mpomnaugiony 36epiratoTbCa epuT-
pobuactu (y TkanuHi 5-9 THKHIB recrarii) Ta
epurpornutu (y Tkanmui 10-12 TukHIB rec-
rarii) y cyauHax Ta crpoMaibHili TkanuHi. Ile
MOJKe CBifunTy mpo 6inbiny epeKTUBHICTE 3ac-
TOCYBaHHA ITNX KPiOIIPOTEKTOPiB y 3a3HAUEHUX
KOHIIEHTpAIlisIX, HA BiAMiHY Bim 3acTOoCyBaHHA
craagaptaoro 0,7 M posuuny [[MCO.

KpiokoHcepByBaHHS TKAHWHU 3 BUKOPUC-
ragaaM 1,5 M JIMCO pmae 3mory oTpuMaTu
KyJbTYPY KJITHH, IITO 3a CBOIM iMyHO(pEHOTH-
nom Bigmosigae MMCEK. KyabTypu KiaiTuH Ha-
TUBHOTO Ta KPiOKOHCEPBOBAHOT'O XOPiOHA 3 OJ-
HOMOJQJBbHUM DPOIIMOJiJIOM 3a eKCIpecier

JITEPATYPA

1. Mihu C. M., Mihu D., Costin N., Ciuca D. R. et
al. Isolation and characterization of stem cells
from the placenta and the umbilical cord //
Rom. J. Morphol. Embryol. — 2008. — V. 49,
N 4. — P. 441-446.

2. Parolini O., Alviano F., Bagnara G. P. et al.
Concise review: isolation and characterization
of cells from human term placenta: outcome of
the first international Workshop on Placenta
Derived Stem Cells // Stem Cells. — 2008. —
V. 26. —P. 300-311.

3. Robin C., Bollerot K., Mendes S. et al. Human
placenta is a potent hematopoietic niche con-
taining hematopoietic stem and progenitor
cells throughout development // Cell Stem
Cell. — 2009. — V. 5. — P. 385—-395.

4. Spitalieri P., Cortese G., Pietropolli A. et al.
Identification of Multipotent Cytotrophoblast
Cells from Human First Trimester Chorionic
Villi // Cloning and stem cells. — 2009. —
V. 11, N4. —P. 535 — 556.

5. Lee et al. Differentiation of human tro-
phoblast stem cells in mammalian straitum //
Pat. N 7, 892, 534B2. — 2011.

6. Campioni D., Rizzo R., Stignani M. et al.
Decreased Positivity for CD90 on Human
Mesenchymal Stromal Cells (MSCs) Is
Associated with a Loss of Immunosuppressive
Activity by MSCs // Clin. Cyt. — 2009. —
V. 76B. — P. 225-230.

7. Hiwase S.D., DysonaP.G., TOL.B,, Lewis I.D.
Cotransplantation of Placental Mesenchymal
Stromal Cells Enhances Single and Double

84

CD90 me BimpisHsioThbca. BeraHoBaeHO A0CTO-
BipHY pi3HUWII0O B PiBHiI eKcmpecil mapkepa
CD90 B momymAmiaAx KJITMH HATUBHOTO Ta
KPiOKOHCEPBOBAHOI'O XOPioHA 3 ABOMOJAIHLHUM
posmozisom CD90 ma 2- Ta 4-my macakax,
iHIIMX OCHOBHUX IIOBEPXHEBUX MAapKepPiB
MMCEK ua 2- ta 4-my macakax.

Taxrko'x moKazaHoO 3HAYHO MEHIITY KiJIbKiCTh
CD90*-kaiTua Ha 2-My macaki B MOIMYJIAIigX
3 IBOMOIAJIbHUM PO3IOAiJIOM IIOPiBHAHO 3 IIO-
OYJAAMIAME, 10 MAOTh OJHOMOJAJIBLHUNA PO3-
oJIijI, X0oUua 3 MacaskKyBaHHAM Iell e()eKT 3HU-
Kae BHACJIIOK 3HUMKEHHA PiBHA eKcmpecii
KJITHHAMU IIbOTO MapKepa B IOMYJANiAX
KJIiTUH 3 OJHOMOIAJLHUM PO3MOIiJIoM. SHU-
JKeHHsa piBHA ekcmpecii mapkepiB CD90 Ta
CD105 cmocrepiraerbes 0JHOUYACHO 3 HASIHHAM
npoJsiepaTuBHOI aKTHUBHOCTI Ta HAOYTTAM
KJiTHHaMu 6araTosnaepHocTi. BusaBieHo eKciIpe-
Cifo MMTOKEPATHUHY B MOMYJIAIIAX KJIITHUH, OJep-
JKaHUX 3 HATUBHOTO Ta KPiOKOHCEPBOBAHOTO
xopiona. Iloxom:KeHHA TaKMX MOITYJIAIINA KJIi-
THUH IOTPe0y€e GiIbIII eTAIbHUX MOCTiIKEeHb.

Cord Blood Engraftment in Nonobese
Diabetic / Severe Combined Immune
Deficient Mice // STEM CELLS. — 2009. —
V. 27. — P. 2293-2300.

8. Tran T. C., Kimura K. Nagano M. et al.
Identification of Human Placenta-Derived
Mesenchymal Stem Cells Involved in Re-
Endothelialization // J. Cell. Physiol. —
2010. — V. 226. — P. 224-235.

9. Chang Y.-J.,, Tseng C.-P., Hsu L.-F. et al.
Characterization of two populations of mes-
enchymal progenitor cells in umbilical cord
blood // Cell Biol. Intern. — 2006. — V. 30. —
P. 495-499.

10. Phipps R. P., Penney D. P, Keng P. et al.
Characterization of two major populations of
lung fibroblasts: distinguishing morphology
and discordant display of Thy 1 and class 11
MHC 7/ Am. J. Respir. Cell. Mol. Biol. —
1989. — V. 1. —P. 65-74.

11. Hwang J. H,, Shim S. S,, Seok O. S. et al.
Comparison of Cytokine Expression in Me-
senchymal Stem Cells from Human Placenta,
Cord Blood, and Bone Marrow // J. Korean.
Med. Sci. — 2009. — V. 24. — P. 547-554.

12. Farias V. A. Linares-Fernandez J. L,
Penalver J. L. et al. Human umbilical cord
stromal stem cell express CD10 and exert
contractile properties // Placenta. —
2011. — V. 32. —P. 86-95.

13. Sueblinvong V., Loi R., Eisenhauer P. L. etal.
Derivation of Lung Epithelium from Human
Cord Blood—derived Mesenchymal Stem
Cells // Am. J. Respir. Crit. Care. Med. —
2008. — V. 177. — P. 701-711.



Excnepumenmanvii cmammi

14. Kogler G., Sensken S., Airey J. A. et al. A New
Human Somatic Stem Cell from Placental
Cord Blood with Intrinsic Pluripotent
Differentiation Potential // J. Exp. Med. —
2004. —V. 200, N 2. —P. 123-135.

15. Koskull H. V., Virtanen 1. Induction of cyto-
keratin expression in human mesenchymal
cells /7 J. Cell. Physiol. — 2005. — V. 133,
N 2. —P. 321-329.

16. Wuchter P., Boda-Heggemann J., Straub B. K.
et al. Processus and recessus adhaerentes:

giant adherens cell junction systems connect
and attract human mesenchymal stem cells
// Cell Tissue Res. — 2007. — V. 328. —
P. 499-514.

17. Dominic M., Blanc K. Le, Mueller 1. et al.
Minimal criteria for defining multipotent
mesenchymal stromal cells. The Internatio-
nal Society for Cellular Therapy position
statement // Cytotherapy. — 2006. — V. 8,
N 4. —P. 315-317.

OEHOTUIIMYECKAA XAPAKRTEPUCTHURA
RYJbTYPbI RJIETOK, IIOJIYHEHHBIX
13 KPUOKOHCEPBUPOBAHHOM TKAHU
XOPHUOHA

B. A. IIla6auit™?
M. . Ryuma?
B. M. Rupux®
J.JI. Jyrkaw*

I'. C. JIo6unuesa®

"MHCTATYT MOJIEKYJIAPHOMN GMOJIOTUY U TeHETUKHU
HAH Vxpauns:, Kues
2000 «MHCTUTYT KJIETOUHOII Tepamum»,
TV «IHCTUTYT T€HeTUYECKO 1 pereHepaTuBHOM
menunnabl HAMH VKpauHb»

B pabore nmokazarna BOBMOYKHOCTD HOJIYIECHU
KYJAbTYPHI KJIETOK M3 KPUOKOHCEPBUPOBAHHOM
TKaHU XOPUOHA ¢ ucnoabzoBanmeM 1,5 M [IMCO.
Brnepsrie onmcanbl ocobeHHOCTU (HOPMUPOBAHUS
KYJIbTYPHI KJIETOK XOPUOHA UYeJI0BeKa U ee UMMY-
HO(EHOTHUI. YCTAHOBJEH XapaKTep SKCIPecCuu
mapkepa CD90 B KyIbTypax KJIETOK, TOJMYUEHHBIX
13 KPUOKOHCEPBUPOBAHHOW TKAHU XOPHUOHA.
Cuusxenue ypoBHsa skcupeccuu CD90 u CD105
HabJrojaeTca OJHOBPEMEHHO C IIPUOOpPETEHUEM
KJeTKaMu MHorosgepHocTu. [lokasano mpucyr-
CTBUE TOMYJIAINY SHAOTEINATHHBIX TIPOT€HUTOP-
HBIX KJIETOK B KYJIbType KJIETOK XOPUOHA Ye0Be-
Ka Ha mepBoM maccaske. OOHapy KeHa 9KCIIPEeCCHsI
IUTOKEPATUHA B MOUYJIANMAX KIETOK, MOJYUeH-
HBIX U3 HATUBHOTO U KPUOKOHCEPBUPOBAHOTO
XOPUOHA.

Knrouesvle cnosa: XopuoH, KPUOKOHCEPBUPOBA-
HUe, KyJbTypa KJETOK, MYJbTHUIOTEHTHBIE Me-
3eHXUMAaJbHbBIE CTPOMAJbHBIE KJIETKU.
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It was shown possibility of cell culture
obtaining from cryopreserved chorion tissue
using 1.5 M DMSO. For the first time we
described features of the cell culture formation
from cryopreserved human chorion and its
immunophenotype. We described the character
of CD90 marker expression in cultures of the
cells derived from cryopreserved chorion tissue.
Decreasing of expression of the markers CD90
and CD105 was observed together with drop in
proliferative activity and acquisition of multi-
nuclearity for the cells. The population of
endothelial progenitor cells in cell culture was
detected on the first passage. Expression of
cytokeratins was found in populations of the
cells derived from native and cryopreserved
chorion tissue.
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