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Biarogapsa pAny yHUKaJIbHBIX CBOWCTB M, B YaCTHOCTH, CIIOCOOHOCTH Au((GepeHIInpoBaThCA B PA3IUUHbBIE

TUIBI KJIETOK COEJUHUTEJIbHOW TKaHU, Me3eHXMMaJibHble cTBOJIOBbIe KieTKu (MCK) nmpuBieKaoT mpucrajabHOe
BHHMaHNeE HCCcIefoBaTeell. T CBONCTBA ONPEAeIA0T IepPCIeKTUBHOCTD nmpuMmeneHruss MCK B OMOTeXHOJIOTUU U pere-
HepaTUBHOM MeauiinHe. B HacTosIee BpeMs GOJBIITNHCTBO PaboT IMocBAIeHo nadyueHnuio csoiicts MCK, BbIZieIeHHBIX 13
KOCTHOTO MO3Ta B3POCJIOTO UejioBeKa. B cTpome sKUPOBOI TKAHU TaKiKe 00HAPY KEeHbI MOMYIAIUNA CTPOMATBHBIX CTBOJIO-
BBIX /IIPOTE€HUTOPHBIX KJIETOK C MYJBTUJINHEHHBIM HOoTeHIIaI0M AuddepeHIInpoBKu. B 0630pe 06001I[eH ONIBIT 9KCIIEPU-
MEHTAJbHBIX Pa0O0T, MOCBAIEHHBIX BBIJEJICHUIO CTPOMAJIBbHBIX KJETOK M3 JKUPOBOU TKAHU U BHISICHEHUIO UX OMOJIOTH-
YyecKux cBoicTB. CTpoMasibHBIE KJIETKY JKUPOBOM TKauu obazaioTr cxoxuMm ¢ MCK KocTHOTO MO3ra MMMYHO(EHOTUIIOM

U CIIOCOOHOCTBIO K MYyJbTUINHEHON nuddepennuposke. BmecTte ¢ Tem onrcausl HekoTopble oraununus MCK, uso-

JIUPOBAHHBIX U3 9TUX UCTOUYHUKOB.

Knrwoueevle cnosa: CTBOJIOBBIE KJIETKY, JKUPOBasA TKAHb, UMMYHODEHOTUIT, AU(DEepeHIITUPOBOY-
HBII IIOTEeHIINAJI, KOCTHBIN MO3T.

KupoBas TKaHbL TPOUCXOAUT U3 IMOPUO-
HAJIbHOM Me3eHXWMBI. ¥ B3POCJIOr0 UeoBeKa
B COCTaB KUPOBOII TKAHUW BXOIAT KUPOBBIE
KJEeTKM — aJUIIONUTHI, a TaKyKe KJIEeTKH, CO-
CTaBJIAIOIINIE CTPOMAJILHO-BACKYJIAPHYIO
dpaxnuio (CBP) :KupoBOil TKaHU: IPEaTUIIo-
IIUTHI, DHAOTEJIUATbHBIE U TJIAJAKOMBIIIIEUHBIE
KJIETKM KPOBEHOCHBIX COCYAOB, TE€PUBACKY-
JasapHble GuOPOOIACTEI U IIOAAEPIKUBAIOINA
BOJIOKHUCTAsS KoJimareHoBas ctpoma (puc. 1).
B cTpome Obla oOHapy:KeHa MOMYJIAINA CTBO-
JIOBBIX /TIPOTEHUTOPHBIX KJIETOK C MYJbTHUJIU-
HEWHBIM IIOTEHIIAJIOM Ju(depeHIupPOBKY, BO
MHOT'OM CXOJHBIX C ME3eHXMMAJIbHBIMU CTBOJIO-
BeiMu KJeTkamu (MCK), mpoucxomdamiumu us
KoctHOro Mo3ra (KM). YuursiBas, 4TO }KUPOBA
TKaHb B 3HAUUTEJbHBIX KoJuuuecTBax (mo 300
MJI 1 0oJiee) MOJKeT OBITH IIOJydYeHa IIOJ MeCT-
HOU aHecTe3Vel NpU CPaBHUTEJIHBHO MaJiobo-
JIEBHEHHON KOCMEeTHUYEeCKOI JUITOCAKIIUU, JIU-
IMoacHUpanuy IIOJKOXKHOTO JKHpa WJIN IIyTeM
SKCIIU3UU KUPOBBIX OTJIOXKEHUH, 5TAa TKAaHb
MOXKET SABUTHCA AJbTEPHATHUBHBIM KOCTHOMY
moary ucrounukom MCK g/ TpasciiaHTanium
U TKAHEeBOU MHIKEHEePUH.

Brigesienue CTpOMAaJIbHBIX KJIETOK
M3 JKMPOBOY TKAHU

Zuk et al. [1, 2] BuepBbIe YyCTAHOBUJIN, UTO
JKUPOBasA TKaHb YeJIOBeKa ABJIAETCHA MCTOUHU-
KOM MYJBTUIOTEHTHBIX CTBOJOBBIX KJIETOK

(CK), mpuueM KMCTOUYHUKOM IOCTATOYHO Oora-
TeIM — u3 300 MJI :Kupa aBTOPLI IOJYYaJIHd OT
10 mo 20-10° kiaeTok, HasBaHHBIX uMu «CK 00-
paboranuoro jumoacmupara» (processed lipo-
aspirate, PLA). MeTog aTuxX aBTOPOB, cXeMa-
TUYECKHU IPUBEAEHHbII Ha puc. 1, 3aKJodajics
B 00paboTKe JaumioacmmpaTa KoJJjareHasoi
((bparMeHTBI KMPOBOH TKAHM MHKYOMPOBAIU
mpu 37 °C B 0,075% -M pacTBOpe KOJLIareHassl
tuna I B reuenne 30 mun). [lenTpudyrupona-
HUe IIePBUYHON CYCIIeH3UN TPUBOAIIO K €€ Pas-
JIeJIeHUIO Ha ABe (ppaKiiuu. B BepxHEM CBETIOM
cJIoe pacioJiarajuch aIUuIloONUThI, a B OCagKe —
kiaerku CB® ¢ mpuMechbio IeMOIIO3TUYECKUX
KJIETOK. OPUTPOIUTHI YAAIAIN C TOMOIITHIO UH-
Ky0aluu B JUBUPYIOIEM PACTBOpE XJOpHuIa
aMMOHUS, a IPYyTHe TeMOI03TUUeCKre KIeTKH,
obaagmaromniue caaboii aAre3wBHON CIIOCOOHO-
CTBIO, 3JIMMUHUPOBAJINCE IIPU IIACCUPOBAHNMA.
ATHIIONHTLI
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Puc. 1. Cxema BbII€JI€HUS CTPOMAJIBHBIX KJIETOK
M3 JKMPOBOM TKAHU
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PesysbraTel Hamux mcciaexoBanui [3] mo-
KasaJju, 4To IepBUYHAA KYJIbTYyPa are3uBHBIX
KJIETOK JKMPOBOM TKAHUW COCTOUT U3 MOPQOJIO-
THUYECKYU PA3JUYAONUXCA KJIETOK, YTO CBA3a-
HO ¢ padHOOOpa3ueM MCXOJHOTO CIEeKTpa KJe-
ToK B cocraBe CB®. B xome MOHOCJIOTHOTO
KYJbTUBUPOBAHUSA MHPOUCXOAUT IIOCTEIeHHAas
OUMCTKAa KYJBTYP OT CJIa60aATe3UBHBLIX KJIe-
TOK, 1 Ha H-e CYTKU KyJIbTUBUPOBAHUS HABJIIO-
JlaeTcs PABHOMEPHBII POCT KJIETOK 110 BCEH ITOBe-
PXHOCTH KyJIbTypaJibHOro miactuka. K 10—-12-m
CYTKaM KYJbTUBUPOBAHUA AATE3UBHBIE KJIET-
Ku CB® xkuposoii Tkanu popmupyroT 70—-80%
KOHMJIIO9HTHOTO MOHOCJO0A. B Xome CyOKyJIb-
TUBUPOBAHUA BPeMsA MOCTUKEHUS YKAa3aHHOTO
COCTOSIHUS MOHOCJIOS COCTABJSIET B CpeaHeM
3 CYyTOK Ha IpoTs:KeHuH 5 maccaxeii. B mpo-
mecce CyOKYJIbTUBUDPOBAHUA I'€TEPOT€HHOCTH
UCXOMHOU CYCIIEH3UM IIOCTEIeHHO CHUIKAETCH,
u y:ke mocie 3—4 maccameii Kyabrrypa CKIKT
IpecTaBIeHA MTONYIANNEN TPenMYIIIeCTBEHHO
(pubpobacTorroJOOHBIX KJIETOK. B Xome KaiK-
JIOT0 Taccaka KOJMYeCTBO KJIETOK yBeJInUnBa-
eTcsi B cpeqHeM B 2 pasa, UTO COTJIACyeTcCs
¢ JaHHBIMU paboTh [1].

OmnurcaHHBIN METOJ BBIEJIEHUA IPUMEHA-
CS B TOM K€ UJIM HECKOJIBKO N3MEHEHHOM BU/IE
BO Bcex ImocJenyiomniux ncciaegopanuax CK :xu-
POBOIT TKAHMW, HO IIPU 9TOM YaCTO M30JIMPOBAH-
HBbIe KJIETKU IOJy4Yaay HOBOe Ha3BaHUe: ajre-
3UBHBIE KJETKW CTPOMBI M3 JKUpPa YeJoBeKa
(human adipose-derived adherent stromal,
hADAS) [4]; cTpomManbHbIe KJIETKU, IPOUCXO-
namume us Kupa (adipose-derived stromal
cells, ASCs) [5]; mpoucxogsiue nu3 »XUPOBOI
tkauu CK Bspocabix (adipose derived adult
stem cells, ADAS); Mme3eHxuMaJbHbIE CTBOJIO-
BbIEe KJIETKH, IpoucxoAinue us xkupa (adipose
tissue-derived mesenchymal stem cells, ATD-
MSC) [6, 7], u np. Ham mpencraBiisgeTcsa, 4TO
TEePMUH «CTPOMAJbHBIE KJIETKU KUPOBOH TKa-
Hu» (CKIKT), mupoko mcmoib3yeMblii Kak
B MHOCTPAHHOI, TAK W PYCCKOA3BIUYHON JIMTE-
parype [5, 8], BIoJiHe ToOuHO 0003HAUUT 00HEKT
HaIllero BHUMAaHUA.

NvMyHO(EHOTUTI CTPOMAIBHBIX KJIETOK
JKUPOBOI TKAHU

NMmMmyHO(peHOTHINUECKAS XapPaKTePUCTH-
ka CKIKT B3pocaoro uesgoBeka, IIOJyUYeHHAs
pasINYHLIMHK aBTOpPaMM, IpUBeJeHa B TalJ.
B nesiom, mpu aHajuse SKCIPECCUU IIOBEPXHO-
CTHBIX 0€JIKOB ObLJIO ycTaHOBJeHO, uTo CKIKT,
HCCJIeIOBAHHBIE IIOCJTE CYOKYJIbTHBUPOBAHMUS
Kiaerok CB®, mogoomo MCK KocTtHOro mMoasra,
sxcupeccupyior CD29, CD44, CD71, CD90,
CD105/SH2 u SH3 u He axcrpeccupyioT CD31,
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CD34 u CD45. Oguako mpu cpasaeHuu ¢ MCK
KM, npoBenensnom B padorte [1], Ob1y1u BRISABIIE-
HBI oTauumsa B 1aByx wMapkepax: CEKIKT
srcupeccupoBaau CD49d u He copepsxanu
CD106, B To Bpema kak MCK KM, mao6opor,
sxcnpeccuposanau CD106, mo me CD49d. IToc-
KoabKy CD106 aABisioTcA JUTaHIaMU pPelel-
TOPOB, yuacTByiomux B xomuHre 'CK u ux mo-
6mmsanum U3 KocTHOro Moara [9], orcyrcrBue
ux omupoBepraer mnpuHaaigexkHoctb CHKIKT
K KJIeTKaM IeMOII03TUYeCKOM JUHUN.

Y CKKT, moayuyeHHBIX OT 7 PA3JIUUYHBIX
IOHOPOB, HauboJiee IOCTOAHHBIMU IIOBEPXHO-
CTHBIMU OeJIKaMMU, BRIABIAAEeMBIMU ¥ 97% Kie-
ToK, Obii HLA-ABC, CD29 (unterpum 1),
CD49e (muterpuu ab/VLAS), CD51 (uuTerpuu
aV) u CD90 (Thy-1). Bosee BapuabuIbHBIMUI
ot Genxku CD49b (umTerpun a2/VLA-2),
CD49d (unrerpun a4/VLA-4), CD61 (uuTerpuu
B3), CD138 u CD140a. Ocraibubie u3 24 usy-
YEeHHBIX MapKepPOB OTCYTCTBOBAJIU MJIN BHIABJIA-
JIUCH TOJIBKO Y HEOOJIBIIIOr0 YKca KJaeTok [4].

OruocurenbHo sxcupeccuu Ha CKIKT 06-
menpusnanHoro mapkepa I'CK m mx pamHUX
moToMKOB CD34 cyIecTBYIOT HEKOTOPEIE IIPO-
TuBopeuusi. ABropsl pador [10, 11] BeraBuin
nonyaAanuio CD34 B cycneH3uM }KUPOBBIX KJIe-
TOK. OTU MaHHBIE MTO3BOJUJIU ITPEINOJOKUTD
HajInyue OO0IIero IpeJIecCTBEHHUKA Y KJIETOK
C SHAOTEJIUAJTbHBIM U ATUIIOIMUTAPHBIM (heHO-
tunom [11]. Tucromornueckuii aHaaus KUPO-
BOM TKaHU, IIPOBeAeHHLIN TpaKTyeBBIM U Op.
[8], mokazais, uro CD34-mo3uTUBHBIE KJIETKU
PaBHOMEPHO pacipelesieHbl B TKAHU U PacCIo-
JaramTca Mexay agumnonuramu. OqHAKO B HC-
ciaefoBaHUAX APyrux Jaboparopuii [12, 13]
€T0 SKCIpeccus IPOABIIAIACE OUEHD €JIab0 MIu
BOOOIIle He 00HAPYKUBATIACh. ITO MOXKET OBITh
00yCJIOBJIEHO HECKOJBKUMMU HPUUMHAMU: MO-
INPUKAIUAMEA METOJa BbIeJIeHNA, BUJAOM HC-
TTOJIb30BAHHBIX AHTUTEJ, YCIOBUAMU U BpeMe-
HeM KYJbTUBUPOBAHUSI.

UccnemoBanusa Cao et al. [12], B KoTOpBIX
U3yJYau SHAOTEeIUATbHYI0 TU(PHEePeHIIUPOBKY
CKKT in vitro n in vivo, IOATBEPAUIN HAJIH-
yme B sTux KJerkax CD29, CD44, CD105,
CD166 u Flk1 (oguu us perentopoB VEGF, aB-
JISTIOIITUIACS CaMbIM PaHHUM AU(dhepeHIInPOBOU-
HBIM MapKepoM SHAOTEJN 1 KJIEeTOK KPOBU), HO
He KPOBETBOPHBIX WM SHIAOTEIUATbHBIX Map-
kepos (CD31, CD34, CD45, CD106 u CD184).
IIpu KyJabTUBUPOBAHUU B Cpelie, comepsKariei
VEGF u bFGF, CKIKT npuobperanu mopdoJio-
TUI0 9HJIOTEINAJBHBIX KJETOK, DKCIIPECCUPO-
Baau CD34, PECAM, VE-kaarepun, eNOS
¥ CIIOCOOCTBOBAJIU HEOBACKYJIAPUIAIINYU UMMY-
HONEe(DUIIUTHBIX MBIIIIEN TPU TpaHCIJIaHTa-
NN, COXPaHsSs HpPU 9TOM dKcupeccuio CD34
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Xapakrepuctuka cyokyabtusupoBaHHbIX CKIKT uesoBeka

daxTopsl, HHAYIHpYouue nuddepen-
AgsTop Penorun Juddepennuposka MEPOBEY
IlosuTHBHEI IIO: Ocreorenneie:
HLA-ABC, CD9, CD10, BuTamMuH Dj,
CD13, CD29, CD34, CD44, JleKcaMeTa30H
CD59, CD105, CD49e, CD54,
Gronthos CD55, CD166 In vitro: ocTeorenHad, Anunorennee:
et al. [10] agunoreHHasa HWHCYJIMH, TeKCcaMeTa30H,
HeraTtusHeI 110: 1-meTua-3-u300yTUIKCAHTHUH,
HLA-DR, CD11a, CD11b, BRL49653
CDl11c, CD14, CD18, CD31,
CD45, CD50, CD56
OcTeorennpie:
TTO3UTHBHLL IIO: ButamuH D3, ackopbar, B-rnnuepodaocdaa’r
"STROL > |In vitro: ocreoreHHAad, nucynus, TGF-P1, ackopbar
Zuk et al. aJuIoreHHasi, XOHAPO- .
[1, 2] HeraTHBab: Ho: reHHasd, MHOTeHHAA, le.
CD31, CD34, CDA5, CD14, | Heiporemmas - [TREORETERATE oo HERE, FHAROROY
CD16, CD56, CD61, CD62E, .
CD104, CD106 Heiiporennsie:
B-mepxanTosTanon
ITo3UTHBHEI IO: C .
Pl CD34:, CD13 . . o IIOHTAHHO B METUJIIIEJIJIIOJIO3SHOM
anat-Benard In vitro u in vivo: cpezne
et al. [11] HeraruBHasL mo: 9HIOTeVaIbHA (Methocult MG3534)
CD31, CD14, CD144, CD45
ITo3uTHUBHBI IO:
CD10, CD13, CD44, CD90
Brzoska et al. BUMEHTUH In vitro: P
eTHUHOEeBasd KICJIOTA
[14] SIUTeraIbHA
HeratupHEI m0:
CD31, CD34, CD45, vWF
OcTeorenHsnie:
Ilo3uTHMBHEI O: ackopbar,
CD29, CD44, CD73, CD105 o B-rnnuepoq)ocq)a'r, IeKcaMeTas3OH,
ITeTpenko In vitro: ocreorensasi, CBIBOPOTKA
u Ap. [3] HeratupHbI 1102 aAuIoreHHaA AJIUrIoreHHbIE:
CD34, CD38, CD45 TUIPOKOPTU30JI, 1-MeTHJI-3-1n300yTHII-
KCaHTHH, NHIOMETAI[AH
OcTeorennpie:
. ackopoOar,
IlosuruBHEI O: B-raunepodocdar, gekcamerasow,
CD29, FCE%‘LH%B&I?X%CCDIGG’ In vitro: ocreorenHas, CBIBOPOTKA
Cao et al. [12] ' ] aauiorenHad, Anunorenneie:
. HeraTtusHBI 10: in vitro m in vivo: TUAPOKOPTHUS0J, 1-MeTI/IJI-:3-I/ISO6YTI/I.TI-
CD31, CD34, CD45, CD106, | °HACTeHANBHAR KCAHTUH, HH/IOMETAIUH
Ch184 QHIOoTeInaJIbHBIE:
VEGF, b-FGF, 9CT
OcTeorennpie:
ITo3UTHBHEI IO: ackopoar,
2OSUTHMBHBLIIO. - epodocdar, rexcameraso
CD13, CD29, CD44, CD73, B-raunepogocdar, gexcamerasox
Astori et al CD90, CD105, CD166 In vitro: ocTeoreHHas, AnunoreHusie:
7 : aguIlOTeHHAA, XOHAPO-| WHCYJNH, JeKcaMeTa30H, 1-MeTu-
(7] HeratusHEBI 0: regHas 3-u300yTUIKCAHTUH, NHIOMETAIINH
CD34, CD38, CD45, CD133,
CD31, CD271 XoHIpOTeHHbIE:
’ TGF-f3, ackopbar, feKcaMeTa3oH, IH-
pysBar
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YeJIoOBeKa. OTU Pe3yJIbTAThl ITO3BOJIMINA aBTO-
paM IPUATU K 3aKJIIOUEHUIO, UTO MOJIyUYeHHbIe
in vitro sHAOTEINAJbHBIE KJIETKH C OIIICAHHBI-
MU CBOICTBaMM, KOTOPBHIM IIPUCYIla dKCIIPeC-
cus CD34, npoucxogar us CKIKT, a He us su-
IOTeNNaJbHBIX  KJETOK, COAep:Kalluxcs
B MCXOIHOM KJIETOUHOM IIpemapare.

OpHako IPOBeIeHHbIH HeJaBHO aHAJIU3 UM-
myHo(peHoTumna Kjerok CB® u ero usmenenue
B X0Jle CyOKyJabTUBUPOBaHUA [7,15] mo3BoJIs-
IOT YCOMHUTBCA B IIPABUJIBLHOCTU BBIBOZOB Cao
et al. [12]. 9Tu ucciaemoBaHuA IOKA3aJM, UTO
B IIEPBUYHON CYCIIEH3UU IIPUCYTCTBYIOT KJIET-
KU, 9KCIIpeccupyiomime, TJIaBHBIM 00pasom,
Mapkepbl sHmoreamaabHbpiXx (CD31, CD144,
VEGFFr-2, dpakrop Bunniebpanra), ctpomMasib-
ueix (CD13, CD29, CD44, CD63, CD73, CD90,
CD166) u kpoBeTBOopHBIX (CD34, CD45, CD11,
CD13, CD14) rkaetok. IIpu KyJabTUBUPOBAHUN
B «CTPOMAaJIBHOM» Cpejle B TeUeHUe 10 KpaifHel
Mepe UYeThIpex Iaccakeil SKCIIpPecCHUsi dHIO0Te-
JUAJTbHBIX MapKepoOB COXpaHAEeTCA Ha yPOBHE
TepBUYHOM cycnensuu. CaeIoBaTeIbHO, TOCTe-
Iyioliee KyJabTUBHpPoOBaHue B cpere ¢ VEGF
[12] moxxeT cmocoOGCTBOBATH CEJIEKTHUBHOMY
PasMHOKEHHUIO KJIETOK JHIOTEJIUAJBHOTrO (de-
HOTHIIA.

OmnpeneieHHbIE YCIIeXU OBIIN AOCTUTHYTHI
¥ B BBISICHEHUHU IIPHUPOILI KJIETOK, S9KCIPECCH-
pytomux CD34-araTuren. B mepBuuHOM cycneH-
3uu KjaeTok CB® Ol BEISIBJIEHBI ABE IIOITYJIs-
nuu CD34-mo3UTUBHBIX KJIETOK, NIPUYEM
MIPeTeHIeHThl HA TeMOIO9THYECKIIe CTBOJIOBEIE
KJEeTKU W KJeTKu-npexainectBenHuku (CD34",
CD45%) cocraBidam JuIllb 0KOJO 2% KJIETOK
[7]. s GoJiee MOJTHOTO MMOHMMAHUSA MCTOUHU-
Ka reMOIIOdTUYECKUX KJIETOK B JKUPOBOM TKAHUI
aBTOPHI WCCJENOBAIU KOJOHUEOOPa3yIOIIyIo
akTuBHOCTL CD34'-KJIETOK, MB0JMPOBAHHBIX
C IIOMOIIbI0 MATrHUTHOU cemapaliuu. BeliIo yc-
TAHOBJIEHO, YTO COJep:KaHUe KPOBETBOPHBIX
Kosonmneobpasymoinux exuuuil (KOE) B cBexe-
BbIJeJIeHHBIX KJaeTkax CB® cpaBHMMO C mepu-
(hepuuecKoii KPOBbIO. ITU PE3YJIbTATHI II03BO-
JISIIOT MIPeAIoaraTb, 4YTO T'eMOIIO3TUUYECKIE
CD34'-kneTKu monafamoT B JKMPOBYIO TKAHDb U3
MUPKyJaupyiomnein Kposu. Ilpu cyOKyJILTHUBU-
pPOBaHUU B «CTPOMAJILHOM» cpelie KOJIHUUECTBO
KJEeTOK, 9KcIpeccupyiomux CD34-auturesn,
CHHUJKAETCs [0 II0pPOoTa YYBCTBUTEJIHLHOCTU Me-
TOJa MJIU BOOOIIle 1CUe3aerT.

Mapxepbl, acCOIITUUPOBAHHBIE CO CTPOMAJIE-
meiMu Kjaerkamu (CD13, CD29, CD44, CD63,
CD73, CD90, CD105), 66111 cs1abo 3KCIIPeccu-
POBaHBI Ha CBEYKEBBIJEJIEHHBIX KJeTKax CBdD
JKUpa U YBEJIMUNBAJINCE OT ITaccaska K maccasxy,
mpeswimiasgs 90% nHa maccaxxe 4 (P4) (puc. 2).
ITpu nsyuenuu npencraBjieHHOCTH cBhImie 170
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reroB B CKIKT, moayueHHBIX OT TpeX JOHOPOB,
YCTaHOBUJIN, UTO 66% 5THX reHOB OBLIN TPAH-
CKPHUOMPOBAHBI BO BCeX KJeTKax, a 83% — 00-
HapyKUBaJUCh II0 KpailiHell Mepe B IBYyX U3
Tpex monyasanuii. Haubosee yacTo TpaHCKPU-
oupoBaHHbIe reHbl: sHgorauH, FGF 2, 6 u 7,
FGF R3, netiponuaus-1, octeoneKTnH, (prudpo-
HekTuH, VEGF-D, TNF-a u MMP2 (»xenaruma-
3a A) ObLIV CBABAHBI C aAre3neil KJIeTokK, 0eJ-
KaMi MaTpPHUKCA, POCTOBBIMH (PaKTOopamu
U pelenTopaMu mpoTeas. ITU NAHHbIE YKAa3bI-
BaloT Ha cxoacTBo rexuoro npoduiasd CKIKT u
MCK us crpomsr KM. B to ke Bpemsa CKIKT ue
9KCIIPEeCCUPOBAJI PAJ 6eJIKOB, KOTOPHIE CUNTA-
IOTCSA MOJIEKYJISAPHBIMU MapKepaMu pPaHHUX
CK, rakme kax CD133, memOpaHHBIN TpaHC-
nmoprep ABCG2 u Tesromepasa [4].

Cre’, CTdd”,
=i CD7T3', CD90'
= 04%

——CD34
- CDM

—i— CDH
== CD29

KoJHgecTRO NOIHTHBHEIX KiIeToK, %o
2

CD34° <2%

Ch 110 111 12 1B 14
Howmep nacczxa ()

Puc. 2. Usmenenne nummynopenoruna CKIKT
B X0/Ie CyOKYJIBTHBHPOBAHUI
(o mamuwsim Mitchel et al. [15])

JuddepeHnpoBOYHBIN MOTEHITUAJ
CTPOMAJIBHBIX KJIETOK KMPOBOIl TKAHU

Huppepenyuposka CKIKT 6 mesodepmans-
Hble TUHUU

CKKT cnocoOHBI K MHAYIIUPOBAHHOMN qud-
(epeHIIuPOBKeE in vitro B aAUIOTeHHOM, OCTE0-
TeHHOM, XOHIPOTE€HHOM, JHIOTeInaJbHOM,
MUOTE€HHOM, TelaTHUYeCKOM, SIUTEJIUATbHOM
U HelPOTeHHOM HAIlpaBJeHUAX. [I0OCKOIBKY 0
HACTOSIIeT0 BPEeMEeHH! He CYIIeCTBYeT HaIeiK-
HBIX METO/IOB OIIpelesieHnd in vitro QyHKIIHUO-
HAJbHBIX CBOICTB XOHIPOIIMTOB, OCTEOI[UTOB
1 MuoinuToB, nudpdepeniiuposka CKIKT B agu-
IIOTeHHOM HAIIPABJICHUU NMeeT SBHOe IPeruMy-
IIIEeCTBO AJIS M3YyUeHUs OMOJOTUU PABBUTUS CO-
eIUHUTEJIbHON TKaHUW, TaK KaK aJIUIIOIUTHI
001a1a10T ABYMS YHUKAJbHBIMU CBOMICTBAMMU:

1) samacaioT sHepruoo B (opMe TPUTJIUIIE-
PUIOB, KOTOPbIe OCBOOOYKIAIOTCSA IPHU JIUIIOJIY-
3uce B BUJe IJINIIEPO0Jia U CBOOOIHBIX JKUPHBIX
KIMCJIOT;
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2) ceKpeTHUPYIOT B KPOBb cHenupuuecKme
I sKupa 0eJIKM, B YACTHOCTH JIEIITUH U aIu-
MMOHEeKTUH.

Anunorennas guddepennuposka CHKIKT
O0BIYHO HHAYIHPYETCSd BHECEeHWEeM B cpeny
M300yTUJIMETUJIKCAHTUHA, AeKcaMeTas3OHa,
WHCYJIWHA uiam nHpoMeranuHa. Ee sdderTus-
HOCTh OIleHWBAaeTCA B KYJbType Ha OCHOBAHUU
MOABJIEHUA KJIETOK OKPYTIJION (hOpMBI, COZep-
JKaIUX BHYTPUKJIETOUHBIE JUIUIHbIE KaIlIu,
KOTOpPBbIe OKPAIIMBAIOTCA KPacuTejieM MacCJIs-
ueiM KpacuHeiMm O (Oil Red O). Kpome Toro,
agunoredHada uHAYKIua CKIKT mpusogut
K 3HAQUUTEJIHLHOMY YBEJIWUYEHUI0 AKTUBHOCTU
rauiepoadochargerngporeHadsl — (QPepMeH-
Ta, y4acTBYIOIIETO B CUHTe3e TPUTJINIIEPUIO0B,
a TaK’Ke B 9KCIIPECCUU PAAA TeHOB u/man 6eJi-
KOB, BOBJIEKAeMbIX B OMOCHHTE3 U XpaHeHUe
JUNUJ0B, B yacTHOCcTH, PPAR Y2 (skupocnenu-
(puueckuii pakKTOp TPAaHCKPUOIIUU, (PYHKIIIO-
HUPYIONINH B NPEagUuIloNuTax), JUIOIPOTEN-
HoBasA Jaunasa (GpepMeHT, BBICBOOOIKIAIOIUIT
JKUPHBIE KUCJIOTHI U3 JUIONPOTEUIOB KPOBH,
aKTUBUBUPYIONIUICA BO BpeMs JUIIOTeHesa),
aP2-6eyox (CBsI3aH ¢ HAKOIJIEHWEM JIUIIUIOB
BHYTPHU 3pesbix aaumnonuTo), MPHK nentuma
u GLUT4 [1].

Dicker et al. [16] usyuanu GpyHKIIMOHAIb-
HbIe CBOICTBa AIUIIOIIUTOB YeJOBeKa, IIOJY-
yeHHbIX nyTeM auddepennuposxu CKIKT
u MCK, Brigenennnix us KM. O0a Tuma KJIeTok
TPOSABJIANNA CXOAHYIO JIUMOJUTUUECKYIO CIIO-
COOHOCTD MTPU CTUMYJIAINY KaTeXoJaMUHAMH,
BKJIIOUAs BhIPAKEHHbBIH AaHTUIUIIOIUTUYECKUH
addeKT, omocpeaOBaHHbBIN Uyepes O.2-agpeHope-
mentopbl. O0a TuIa KJIETOK C OJMHAKOBON
CKOPOCTHIO CEeKPeTHpOBaJu cHelupuuecKue
(GaKTOPBI JKUPOBBIX KJIETOK — JIEITHUH U aau-
MOHEKTHH U COXPAaHSIJJIN CIIOCOOHOCTD K Audde-
PEeHIIMPOBKEe B TeueHWe, IO KpaliHel wMepe,
15 maccaskeii.

Ocreorennyio guG@EepPeHINPOBKY UHIYIIN-
pyior mpu nomernenuu CKIKT B cpeny, comep-
JKAIyIo ackopbar, P-rummepodocdar, mexca-
MeTas3oH uiau ButamMuH Ds. Uepes 2—4 nemenu
KYJbTUBUPOBAHUA TUPPEPEHIIUPOBKY OI€HU-
BAIOT II0 TOABJEHUWIO aKTUBHOCTHU IIeJOYHON
docharazs! (IIIDP) u KamrbIUPUKATTUT MATPUK-
ca, KOTOPYI0 BU3YyaJW3UPYIOT OKpaIInBaHUEM
aJIM3apUHOBBIM KpacHbBIM U 1o Bax Koccy. 1H-
nyknusa xkiaetok CKIKT B «ocTeoreHHO» cpefe,
cozmep:karieit BuramMus D3, IpUBOAUT K pasBU-
THIO ITPOILECCOB, CBUAETEIHLCTBYIOIITUX 00 OCTEO-
reHese: paHHeMY MOBBIIIEHUIO AKTHUBHOCTH
P u mMuHepaaM3amuu MATPUKCA; DKCIPEC-
cuu OOJBINTMHCTBA TEHOB, ITOATBEPIKAAIOITUX
OCTeOoTeHHYI0 Au(p(PpepeHIIMPOBKY, a HMEHHO
c-fos m msx2 — reHOB, yuacTBYOIIuX B nudde-

peuinupoBke ocrteobaactoB; RXR-perunoun-
HBIX perenTopoB; VDR — pelenTopoB BUTaMMUHA
D; PTHR — perieriTopoB mapaTropMoHa; ocTe-
onoHTHHA; ocTeoHeKkTnHAa; CBFA-1 — (axTopa
TPAHCKPUIIIINH, CBA3BIBAIOIIET0 C IIPOMOTOPAMU
PAI OCTEOTeHHBIX I'eHOB, U KoJiiareHa tuna I[1].
ABTOpBI HAOJIOZANN TaKyKe PAHHIO SKCIIPec-
CUI0 OCTEOKAaJbI[NHA, IOAABIIEMYIO 9KCIIO3U-
mueli ¢ meKcamerasoHoMm. IIpu mcciaemoBaHUU
CKJKT Onina moaTBepsKIeHA 4YPe3BBIUANHO
Ba’KHaAs POJIb KOCTHOI'O MOP(OTeHEeTUUECKOTO
6enka 2 (KMB-2) B KauecTBe OCTEOMHIAYKTUB-
Horo dakTopa. Kiaerku CKIKT, nundpunuponan-
HbIe ajeHoBupycom, HecymuMm cIHK KMB-2,
OBLIU CIIOCOOHBI caMu 00pas3oBbiBaTh KMB-2.

XougporenHaa nuddepennuposka CKIKT
B cpenax, cogepskamux TGF-B1, uucyniun u ac-
KopbaT, XxapaKkTepusyeTcss 00pasoBaHUEM ILJIOT-
HBIX Y3€JKOB, MPOABIAIINUX THUINYHEIE Uep-
THI KJIETOK, Pa3BUBAMOIIUXCS B HAIPaBJIeHUU
XOHApOreHe3a, a MMEHHO: HAKOIIJIeHUEe CYJIb-
daTUPOBAHHBIX MPOTEOTJINKAHOB U IMOSIBICHNIE
u3odopMbl KojiareHa tTumna II u 6GoraTeIx Jeti-
IUHOM HeOOJIBIINX IIPOTEOrVINKAHOB JeKOpHUHA
U OUTJINKaHAa; MO3AHAS 9KCIpeccus KoJjareHa
Tuna X — MapKepa I'UImepTpoPUUIecKuX XOH/I-
pOIMTOB; sKcIpeccus psaga (GaKTOPOB TpaH-
CKpUIIIINM, TaKuUxX Kaxk myf6, myf5, myodl,
MUOTEeHUH, W CTPYKTYPHBIX OEJIKOB JecMUHAa
u muosuHa [1]. Erickson et al. [17] mpogemomn-
crpupoBaau, uro CKIKT uesnoBexka moryT obpa-
30BBIBATh Y UMMYHOIE(DUIIUTHBIX MBIIIEH Xa-
paKTepHBbIe MOJIEKYJbI XPSAIIEBOT0 MaTpPUKCA.
Lin et al. [5], momerus CKIKT sesnensim diryo-
pecuupymorum 6enkom (GFP), mokasanu, uto
OHU MOTYT ObITH MHAYITUPOBAHBI K XOHIPOTeHe-
3y in vitro. MeTomjaMi MMMYHOIIUTOXUMMUMH,
PCR-RT u Western blot B meuensix muddpe-
PEHIIMPOBAHHLIX KJEeTKaX ObIJIN BHIABJIEHEI TA-
KMe BayKHbIe KOMIIOHEHTBI XPSAIIEeBOM TKaHWU,
kak SOX9, koJsaared tumna I, KojuiareH tumoa
II, arrpekan u KojaareH tuma X. Ilpu gmau-
TEJBHOM KYJbTUBUPOBAHUY B MOHOCJIOE XOH/I-
poreunbie Juauu CHKKT nmoasepraaucs,
MOA00H0 HOPMAJIbHBIM XOHAPOIIUTAM, (DEHOTH-
OIUYECKOU MOAYJISAIIUU, OIIpeaeaaeMoll KaK mIe-
nu(depeHTUPOBKA.

UccnemoBanua xomaporeHHou aud@epeH-
nupoBku CKIKT in vitro u in vivo mpeamojara-
IOT IIEePCIEeKTUBHOCTL MX MCIIOJb30BAHUSA IJIS
BOCCTAaHOBJIeHUs AedeKTOB XpsIlia. Beien-
cTBUe cJjiaboil pereHepaTWBHON CIOCOOHOCTHU
XOHIPOIIUTOB MOPaYKEHU XPAIIEBO TKAHU He
MOAZAI0TCS CIOHTAHHOMY BOCCTAHOBJIEHUIO
¥ 3aKUBJEHHNI0O. B aTUX ciayuyasx TpaHCILJIAH-
ranus ayrogornuabix CK niu cosganHoi Ha X
OCHOBe OMOWHIKEHEPHON KOHCTPYKIIUU MOKET
KOMIIEHCHPOBATh Je(eKT XPAINeBOi TKAaHMU.
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B HacTodAlee BpeMa KakK MCXOAHBIM MaTepua
I OMOMHIYKEHEePHUU XPAIla HCIOJb3YIOTCH
KJIETOUHBIE IMONYJAIIUN HAZKOCTHUIBI WU
KM, copep:kaimiue CK, KoTopble MOTYT OBITH
UHIYIUPOBAaHBEI K XOHAporeHesy. OgHAKO IIO-
ayuenne CK u3 sTUX HCTOUHUKOB He 00ecIievr-
BaeT OOJIBIIIOTO BBHIXO/A KJIETOK, 8 METOABI UX
BBIIEJIEHUSA TPYIOeMKHU U 00JIe3HEHHBI JJIs I1a-
nueHToB. HanpoTus, XOHApPOTeHHAS NHAYKITAS
CKKT B cpene, comepsxalreii TpaHCHOPMUPY-
romuii paxTop pocra (TGF-B1), o6eceunBaer
BBICOKHUI TeMII IpoJudepanni XOHAPOIUTOB 1
CHUHTEe3 BHEKJIETOUHOro MaTpukca. KopoTkoe
BpeMsA KU3HU POCTOBBIX (HhaKTOPOB MOIKET
OBITH MPEIATCTBUEM JJIA IPOIu(epaIiun XOH -
poruToB in vivo. K Tomy ke mpsaMoe BBeneHUIE
TGF-B1 B opranusm namueHTa He6e30IaCHO 13-
3a BO3MOKHOCTHY Pa3BUTUS BOCIAJEHUA, oOpa-
30BaHuA ocTeopuToB, GPUOPO3a 1 FPO3UU XPsi-
ma. MoKHO MPeAIloNoKNUTh, UTO COXPaHEeHUe
HeoOxomaumoii Koumeurpamuu TGF-f1 Gyzer
obecmeueno npumenenuem CKIKT, remeruuec-
KM MOAU(pUITMTPOBAHHBIX K 00pa3soBaHUIO HEOO-
xogumoit Koumenrpanuun TGF-f1. C mpyroi
CTOPOHBI, 00Jiee peaIbHBIM AJA MPaKTUYEeCKOM
MeAUITUHBI II0IX00M ABJIAETCA HallpaBJIeHHA
UHIYKINA XOHAPOTeHHOU aud@epeHIInpoOBKI
CKIKT B KyabType C IIOCHeAyIOIleill TpaHC-
IJIaHTanueii B 30HY mHoBpexxkaeHus. OgHaAKO
IIpesKie Bcero Heo0X0UMO OTBETUTh Ha BOIIPOC:
MOTYT JU KJETKU, TOJIyYeHHbIe U3 KUPOBOM
TKaHU, BBINIOJHATH PYHKIIWIO XpAIla in vivo.

Nathan et al. [6] Ha ocHoBanuu Guomexa-
HUYECKUX U MOP(OJOTUUYECKUX MCCIeT0BaHUMN
IMOKAas3aJju, YTO B pereHeparuu OCTEOXOHAPAJIb-
HBIX JOe(eKTOB MBbIIeJKa Oeapa KpPoJHKa
CKIKT uposiBuiu cebds ayuiie, uem MCK, BbI-
JleJIeHHbIe M3 HaAKOCTHUIIbI. CpaBHUTESbHOE
usyueHue cmocodbmoctu CK, BBIZeIeHHBIX U3
KM, HaZKOCTHUIILI U ;KUPOBOM TKAHU, KOPPEK-
TUPOBATh YACTUYHYIO 3a/IePyKKY pocTa KOCTHU
Y KPOJUKOB ObLJIO ITPOBENEHO B paboTe James
et al. [18]. ABTOpBI OTMEUAIOT, YTO BCE HCCJIIE-
JOBaHHBbIE KJETOUHbIEe IperapaThl JeMOHCTPHU-
PoBaJI XOHJIPOTEHHBIA I OCTEOTeHHBIN IIOTEH-
nuaJ guddepeHnIuPoOBKY in vitro. Bmecre ¢ Tem,
B CHUCTeMe in VIVO JYyUYHIyI0 KOPPEKIIUIO pocTa
KocTu obecrieunBasiu npenaparsl u3 KM u Haz-
KocTHuIbI. MccaenmoBarenu u3 Kopeu, cpas-
HUBIIIAE IIOTEHIIHAJ OCTeoTeHe3a WM XOHIpoTre-
Heza y CKHKT u MCK KM, raxske oTgaau
mnmpexanouyTenue mocaegaum [19].

s suporenuasbHOU AudGepeHIINPOBKYT
in vitro CRKT BHOCHMIM B JYHKHU IJIaHIIETa
Cc MaTpurejieM B cpefy, comepsxarryo VEGF, b-
FGF u criBoporry [12]. SupoTennasbHbIR (e-
HOTHUI yCTAHABJIMUBAJMU II0 SKCIPECCUU DHIOTE-
JUAJbHBIX MapKepoB, BKJamuammux CD31
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(PECAM), CD34, CD144 (VE-rkaarepuu) u NO-
CHHTAa3bl SHIAOTEJHNANBHBIX KJIeToK (eNOS).
ABTOpBI MOKAa3aJn, YTO IPHU KYJIbTUBUPOBAHUU
B 9Ttux ycaoBuax CKIKT skcupeccupoBain 9H-
IoTenuagbHble Mapkepbl. IIpu sTOoM MHrUOU-
Top Kuuassl PI3 LY294002 O6uaoxkuposan
Iu(PepeHTUPOBKY B 9HAOTEINAJIBHOM HaIllpas-
aeraun. In vivo CKIKT guddepeHIIUpOBAIUCH
B 9HAOTEJUANbHBIE KJIETKU IOJ BJINUAHUEM
MECTHBIX CUTHAJIOB U CIIOCOOCTBOBAJIU HEOaH-
TuoreHe3y y MBIIIell ¢ uImeMueil 3agHUX KO-
HEUHOCTelH. ITU Pe3yJIbTAThl CBUIETEIbCTBYIOT
o toMm, uro CKIKT moryT ObITH HOTEHIIMAJL-
HBIM KMCTOYHHUKOM 3SHIOTEIHAJbHBIX KJETOK
IS TIPOBENEHUS KJIETOUHON ITPOTHUBOCTEHO-
KapauaJbHOU Teparuu.

Coocob6rocts CKIKT muddepeHninpoBaTh-
cs B MUOTE€HHOM HaIlpaBJeHUU ObLjla yCTAHOB-
JieHa B mHoHepcKux paborax Zuk et al. [1, 2]
10 BBIJEJIEHUIO dTUX KJETOK. B KauecTBe WMH-
IYKTOPOB MHUOTeHHOU nuddepeHIIMPOBKY aB-
TOPBI UCIIOJIB30BATIU TUAPOKOPTUI0H B COUETA-
HUU C CBIBOPOTKOII (Tabs. 1). B paborax [20, 21]
BBIABJIEHA CIOHTAaHHAaA tuPPpeHIuPOBKA IIep-
BUUYHOU cycneH3uu KjaeToKk CB® B MmmoremHOM
"HanpaBaenuu. lIpuuem, mumorenHasa nudde-
PEHIIMPOBKA YBEJINYUBAIACDH IPU KYJIbTUBUPO-
BaHUU B IPUCYTCTBUU MUOGJIACTOB KAK B YCJIO-
BUAX, UCKJIIOYAIONIUX KOHTAKT KJIETOK, TaK U
IpU UX COBMECTHOM KyJbTuBHpoBaHuu [21].
ITocsie COKynBTMBUPOBAHUA ¥ TPAHCILJIAHTA-
WU B UMIEMUYECKU ITOBPEKIEHHBIE MBIIIIIHI
UMMYHOAZe(PUIUTHBIX MbIielr KJeTKu CB®D
BCTpamWBaJNCh B MBIIIIEUHbIE BOJIOKHA U 9KC-
IpeccUpoBaIU TUCTPODUH.

ITocye KyapTUBUpPOBAHUS B TeueHUe 6 He-
nIeib (3 maccaska) B CIIEITU(PUYHOM I TIaTKUX
MBIIII] cpefie B IPUCYTCTBUU T'ellaprHa KJIETKU
CB® skcmpeccupoBaIvi MUOTeHHBIE MapPKePhI —
o-aktuH (ASMA), KalbIOHWH, KaJIbIeCMOH,
SM22, tsasxeylo ellb Muo3uHa (myosin heavy
chain, MHC) u cmycrenun [22]. Caenyer mon-
YePKHYTh, YTO HAJUYME BHIIIIEIIePeUNCIeHHBIX
MapKepoB ObLJIO MOATBEPKIEHO ITapajliebHO
FeHEeTUYECKUMU U UMMYHO(DEHOTUIINYECKUMU
MeTomamMu. Bojiee TOro, aBTropaM yAajoch IIO-
KaszaThb QyHKOUoO guddepeHIuPOBaHHBIX
MBINIIEYHBIX KJETOK: UX MOcJeqoBaTeJbHOe
COKpallleHre IIOA JeHfCTBHUEeM CTHUMYJIATOpa
XOJMUHAPTUUECKUX PeIernToOpPoB KapboxoJja
¥ TOCJIEYIONIYIO peJiaKcaluio J00aBKOW KOH-
KYPEHTHOr0 AaHTAroOHHCTAa MYCKapUHOBBIX
XOJIMHAPTUUECKUX pPeIleIITOPOB AaTpPOIUHA.
IIprnuem Ha (apmaleBTHUECKUE IIpenapaThl
(kap0OX0JI U aTPOIIMH) OTBEUAJIHN TOJIHKO OKOH-
yaTeJabHO Ju(pPepeHIInPOBaHHbIE B MUOTE€HHOM
HAIpaBJeHUUN KJETKU, HO He UX KOMMUTHUPO-
BaHHBIE TIPeIIeCTBeHHUKHA.
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YpesBLIUaiHO BasKHBIM Ha HAIIl B3TJIAI pe-
3yJBTAaTOM 5TOII PabOTHI ABUJIACHL IIOMBITKA
aBTOPOB BBISICHUTH BOIIPOC: SIBJISAETCS JIU Pas-
BUTHE MBIIIEUHLIX KJIETOK Pe3yJIbTATOM CeJIeK-
MUY ompenejeHHOro Tuma KJaeTok CB® wuanm
nuddepennupoku CKIKT? [Iaa pelrenus
9TOTO BOIIpOca ObIJ IIPOBeNeH KJOHAJbHBINI
aHanu3 mepBuuHOU cycuensuu CB®. Komeu-
HBIM UTOTOM PaboThI OLILIO BEIEJIEHNEe U TeCTH-
poBaHMe KOJOHUM, KJIETKU KOTOPBIX OBIIN
CcII0COOHEBI AU PepPeHIITPOBAThCA KaK B aJHIIO-
TeHHOM U OCTEOI€HHOM, TaK M B MHOTE€HHOM
HaIpaBJIeHUAX.

Huppepenyuposxa CEKKT 6 sxmodep-
MANbHBLX HANPAGLEHUAX

B cBs3u ¢ TeM, UTO ;KUPOBAS TKAHb, IIOJOOHO
crpome KM, siB/iseTcsI IPOU3BOAHBIM Me30Iep-
mbl, nuddepennupora CKIKT B mesomep-
MaJbHBIE JUHUY BIOJIHE 3aKOHOMEPHA, OTHAKO
BBIABJIEHA TaKiKe BO3SMOYKHOCTh Au()pepeHIH-
POBKH 3TUX KJIETOK B 9KTOAEpPMaJIbHbIE JINHUH,
B YACTHOCTU B STIUTEJNAJTbHbIE 1 HEHPOTeHHBIE
kjaetku. Brzoska et al. [14] nmokasanu, uTo Bce
TpaHCPETUHOEeBbIe KUCIOTHI MOTYT MHIYITHUPO-
BaTh CKJKT K skcmpeccum mutoxkepatuHa 18
— MapKepa SIUTeJUaJIbHBIX KJIeTOK.

Heiiporennyo nuddepeHIIPOBKY O0OBIYHO
yCTaHaBJIMBAIOT HA OCHOBAHUU IIOSABJIEHUA
KJIETOK XapaKTePHOW MOP(OJIOTUU, ITOJOKHU-
TeJIbHO OKPAIITMBAIOIIUXCS Ha B-Ty0yInH Helpo-
BoloKOH. Zuk et al. [1] omenuBaiu HeiiporeH-
myio nudPepernupory CKIKT mo skcaopeccun
HecTWHA — OeJKa IPOMEXKYTOUHBIX (PUIaMeH-
TOB, MPEICTABJICHHOTO HA BLICOKOM ypOBHE B
HCK. YuursiBasg, 4TO HO3UTMBHOE MeUYeHUE
HECTMHOM IIPOABJIAIOT TaKyKe MUOTEHHBbIE, 9H-
IOoTenuaabHbIE U TTIeUeHOUHbIE KJIETKU, aBTOPbI
pa6oTrel [1] moaTBep:KIaIN HEHPOHATLHYIO
muddepenniuposry CRIKT skcmpeccueit 1Byx
cuenu(pUUeCKUX IJIsI HeHpaabHBIX KJIETOK 6eJI-
KoB: NSE (meiipoucnernuduyeckas 5HOJa3a)
u NeuN (meiipoHaabHbIil 6eok saxep). Safford
et al. [23] Takoke coobiiuau, uro CKIKT mbrin
B OIIpeJleIeHHBIX YCJIOBUAX CIIOCOOHBI aude-
PEHIIUPOBATHCA II0 HEHPOTEeHHOMY IIyTH C o0pa-
30BaHMEM TUMNYHBIX HEHPOHATBHBIX U TJINATb-
HBIX KJIeTOK. PomanoB u ap. [20], 3amenuBIINe
CBIBOPOTKY TeJAT B cpelie KYJIbTUBUPOBAHUS
CKKT Ha chIBOPOTKY ITYIIOBUHHOW KPOBU Ue-
JIOBEKa, HaOJIogaJy IOsABJEeHUEe B KJeTKax
croHTaHHOII (0e3 IIpeaIlecTBYIOIIEN HeHpo-
HAJILHOW MHIAYKIMN) SKCIIpeccuu B-Ty0yanHa.

Huppepenyuposexa CKIKT 6 zenamoyumut
HemaBHO TOABMINCH pPe3yJabTaThl, CBUIE-
TeabcTBYIoIue o Bodamo:kHocT CKIKT mudde-
PEeHIMPOBAThECSA B TeMATOIUTBI — IIPOUBBOJ-

HBbIE 9HI0ePMaJbHOTO 3aPOABIIIEBOTO JUCTKA
[24]. ABTOpBI mpOBeJI NBYX3TAIHYIO TEIIaTH-
yeckyio gupdepernuposry CKIKT mocie npen-
BapUTEJIbHOI'O KYJIbTUBUPOBAHMA B 0€3CHIBOPO-
TOUHOII cpese. Ha mepBoM aratie KJIeTKU 7 JHEH
KyabrtuBupoBasu B npucyrcrsuu HGF, bFGF
¥ HUKOTHMHAMMJA, a Ha BTOPOM — B Cpeay BHO-
cuJIu OHKocTaTuH M, mekcamMeTasoH, MHCYJIUH,
TpauchepuH, cejeH 1 aab0yMuH. B Xo1e KyIb-
TUBUPOBAHUS KJETKU M3MeHAIu (pudpobac-
TOMOL00HYI0 MOP(OJIOTHIO HA TOJUTOHAIBHYIO,
YTO COIPOBOIKIAJIOCH CHUMKEHUEM SKCIPEeCCUu
MapKepa cTBOJIOBBIX KJeToK Thy-1. B Teuenue
21 mua xyapruBupoBanua CKIKT BerpabaTsbi-
BaJIU cIieuuUecKue s IeUeH! TPAHCKPUII-
nuouubie ¢arxropel (C/EBPB um HNF40)
¥ 9KCIIPECCUPOBAIY MapKephI relaToIuTOB (aJIb-
oymuH u mutToxpom P-450).

CpaBHeHHE CTPOMAJIBHBIX KJIETOK
SKMPOBOI TKAHU M KOCTHOTO MO3Ta

Pemamomum moaTBepiKIeHUEM HAJIUUYNI
B JKMPOBOII TKAHU CTBOJIOBBIX KJIETOK SBUJIOCH
nosayuenue us esuHudEbIX CKIKT KI0HOB, 00-
JagapiuX MYJbTUJINHEHHBIM IIOTEHI[HAIOM
nuddepenniuposxu [1]. Muorue ucciaemoBare-
JX OTMEUYAIOT OOJIBIIIOE CXOACTBO IIOMYJISAIIMIA
CKKT u MCK KM. B cBa3u ¢ 5TuM OBLJI gake
TIOCTaBJIeH BoIpoc, He ABasaoTcsa tu CKIKT mo-
nynasanueit MCK, KoTopas momamaeT B sKHPO-
BYIO TKaHb 13 nepudepudecKkoii Kpoeu. OqHAKO
Takoe TMPEeNIIoJIoKeHNe KayKeTCsd COMHUTEIb-
HBIM, IOCcKOJbKY umcio MCK B crpome KM
HesHauuTeabHO (mpuMepHo 1 MCK ua 10° Kie-
ToK) [24, 25] u, oueBUAHO, eIlle HU)KE B IIEPU-
depruueckoil KpoBu. Bpsan ju TaKoW HUBKUN
YPOBEHb MOXKET 00eCIIeUNThL OTHOCUTEIHLHO BbI-
cokue ypoBHU nuddepeHInpoBKY, HabI0mae-
mbIe B padoTte co CKIKT. B To ke Bpems uccJie-
moBaHus [7, 26] mokasajyiu, UTO coleprKaHme
MCEK Bo (ppaKIiuu aAre3UBHBIX KJIETOK, U3BJIE-
YeHHBIX U3 JKUPoBo# TKaHu, B 10—1000 pas
BBIIIIE, YeM B COOTBETCTBYIOIIEeH (pparimuu KM.
IToMuMO 5TOro CyIIeCTBYIOT HEKOTOPHLIE OTJIM-
yusa nonyiaanuii CKIKT u MCK: Bo-niepBBIX,
npu KyabruBupoBanuu MCK HeoO6xoqum cKpu-
HUHT CBIBOPOTKM, TOT[a KaK JJis SKCIaHCUU
u guddepennuanuu CKIKT o He 00si3aTesen;
BO-BTOPBIX, MCK He moaBeprajinuch XOHIPOTeH-
HOM MJIu JIUTIOTeHHOU nuddepeHIIuPOBKE B TeX
YCJIOBUAX, KOTOPbIE OBLIN BBIAEPKaHbl B pado-
te co CKRIKT [1].

B mocinegnee BpemMs IMOABUJINCH PaOOTHI,
B KOTOPBLIX MPOBEAEHbl NPAMbBIE CPABHUTEIb-
Hble uccienopanusa cpoiictB MCK, msoaupo-
BaHHBIX U3 JKUPOBOI TKAHU 1 KOCTHOT'O MO3ra.
Noel et al. [27] B cucTemax in vitro u in vivo

45



BIOTEXHOJIOT'TA, T. 1, Ne4, 2008

nokasaau, uro CKIKT u MCK KM nposaBIsioT
OAWHAKOBYIO CIIOCOOHOCTb K AUMDEPEHIITPOB-
Ke B OCTEOTE€HHOM ¥ XOHJPOTeHHOM HalpaBJie-
HUAX. TU PE3YJIbTAThI HE IIOJHOCTHIO COTJIACY-
orcs ¢ padoramu [28,29]. Tak, Bochev et al.
[28], uccaenya CKIKT u MCK KM B oxuHako-
BBIX YCJIOBUAX IiN Vitro, yCTAHOBUJW, YTO OHU
IeMOHCTPUPYIOT NPAKTUUYECKU HUAEHTUUHBIE
Mopdogornyeckrne, UMMyHO(GEHOTUINYECKHE,
KOJIOHMeOo0pa3ylre CBONCTBA U CIIOCOOHOCTH
K nuddepeHIIPoOBKe B aJUIIOT€HHOM HAallpaB-
aeanu. Ogaako CKIKT mposBiasiu MeHbBIINI
noTeHnuaJ K su)(pepeHupoBKEe B OCTEOTE€HHOM
nanpasyuenuu, yvem MCK KM [28]. Cxopusble
TaHHBbIE O MEHbLIIIEM OCTEOTeHHOM IIOTEeHI[HAJe
CHIKT 6p1i nonyueHsl u B pabote [29]. IIpu
9TOM OCTEOTEHHBIH ITOTEHIIHAJ CTPOMAJIbHBIX
KJIETOK KOCTHOT'O MO3Ta CTUMYJHPOBAJICA Me-
JIATOHMHOM, & }KUPOBOM TKAHU — IIOJABJIAJICA.

OG6cy:kaass MHepCHeKTUBY KJINHUUECKOTO
npumenenus CKIKT, meaecoobpasHo mpuBec-
TU Pe3yJIbTAaThI UccienoBaHud [28], B KoTOpoM
ycranoBisieHo, uro CKKT B sHaunTe1sHO 60J1b-
mieii crenenu, uem MCK KM, mposaBIsioT uM-
MyHOMOAYyIUpyoiiuii ahdexT (MHruOUpPyoT
IIPOAYKIIVIO UMMYHOTJIOOYJIMHOB U IOJABJIAIOT
dyukmuio B-aumdornuros). IlpuBemeHHBbIe
TaHHBbIE TI0 CPABHUTEJIbHOMY M3YUEHUIO CTPO-
MaJbHBIX KJIETOK JKMPOBON TKAHU M KOCTHOTO
mosra mokasbiBaoT, uTo CHIKT mo:xHO pac-
CMAaTPUBATh B KAUeCTBe IIOJHOIEHHOM aJIbTep-
"HatuBbl MCK KM nia KIMHMYECKOTO HIpUMe-
HeHUdA. ITO BaKJIOUeHHe IIOATBEPIKIaeTCs
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CTOBBYPOBI KJIITUHH
13 JKUPOBOI TKAHUHU

O. IO. ITempenko, E. M. Isanos,
0. O. Ilempenko

TumcTuTyT mpobseMm Kpiobiosorii i kpiomeguiiuHu
HAH Vxpainu, Xapkis

E-mail: payua@yahoo.com

3aBAAKM HU3I YHiKaJIbHUX BJIACTHUBOCTEH i,
30KpeMa, 3AaTHOCTi maudepeHIriroBaTHCa y PisHi
TUIIN KJIITUH CHOJYYHOI TKAHUHU Me3eHXiMaJIbHi
ctoBOypoBi KaitTuau (MCK) npuBepTaoTh TUIBHY
yBary gocuaigaukis. Ili BiacTuBOCTi BUBHAYAIOTH
nepcrnektTuBHicTs 3actocyBanusa MCK y GioTex-
HoJIOTii 1 pereHepaTuBHill MmegunuHi. Ha 1eit uac
OiNMBIITiCTSL POOIT IPUCBAYEHO BUBUEHHIO BJIACTH-
Bocteit MCK, BuaijieHuX i3 KicTKOBOT'O MO3KY JI0-
pocJoi JroguHK. Y CTPOMi KUPOBOI TKAHUHU Ta-
KOXX BHUABJEHO TONYJIAIII0 CTPOMAaJbHUX
CTOBOYPOBUX /ITPOTEHITOPHUX KJITUH 3 MYJBbTHU-
JAiHiHUM wDoTeHIiasoM audepeHIliloBaHHSI.
B orsani ysarajbHEHO MOCBiJ eKCIIepUMEHTAJIb-
HHUX POOiT, IPUCBAUYEHUX BUIIJIEHHIO CTPOMAJb-
HUX KJITUH i3 JKHMPOBOI TKAHUHU i 3’sCyBaHHIO
ixHixX Oiogoriunmx BJacTuBocTeii. CTpomaJjbHI
KJITHHN JKMPOBOI TKAHWHN MAalOTh HOLiOHI @O
MCK xicTkoBOro Mo3Ky imyHOodeHOTHII i 31aT-
HIiCTh [0 MYJBTHUJiIHIAHOrO Au(EpPEeHIiIOBaHHS.
Pasom 3 Tum omnumcano gesaki sigmimunocti MCE,
i301bOBaHUX i3 MUX IKepeI.

Knwuwosi croséa: ctoBOYpPOBi KJIITUHU, dKUPOBA TKAHM-

Ha, iMyHOMeHOTUN, AudepeHIiloBaJIbHUN ITOTEeHIial,
KiCTKOBUII MO30OK.
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Due to ability to differentiation into differ-
ent cells of connective tissue mesenchymal stem
cells (MSC) are promising object for biotechnolo-
gy and regenerative medicine. The most studies
on human MSC have been carried out on cells iso-
lated from adult bone marrow. In stromal frac-
tion of adipose tissue the cell population with
multilineage differentiation potential has been
revealed. The aim of the review is to describe the
current state of isolation method and properties
of MSC from adipose tissue. Stromal cells from
adipose tissue possess of similar to bone marrow
derived MSC immunophenotype and capacity to
multilineage differentiation. At once some pecu-
liar properties of MSC isolated from these
sources are discussed.

Key words: stem cells, adipose tissue, immunopheno-
type, differentiation potential, bone marrow.





