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CPABHUTENbHbLIA AHANU3
METOOOB NONYYEHUA
CTBOJIOBbIX KITETOK

Xpamoea H.B.

Tawkenmckuil 20Cy0apcmeeHHbiil
CMOMAmMON02UYeCKUL UHCTNUMYM

Annotation

The review summarizes the experience of the
currently available techniques for obtaining stem cells.
Positive and negative aspects of obtaining stem cells
from the bone marrow, umbilical cord, fatty tissue are
described. The main points of the article are devoted to
the isolation of stromal cells from adipose tissue and the
elucidation of their biological properties. Stromal cells
of adipose tissue have a similar to the MSC of the bone
marrow and the ability to differentiate.

Hulosa

Tadqiqot ildiz hujayralarini olish uchun mavjud
bo’lgan texnika tajribasini umumlashtiradi. Suyak iligi,
ko’krak qafasi, yog’ to’qimasidan ildiz hujayralarini ol-
ishning ijobiy va salbiy tomonlari tavsiflanadi. Maqola-
ning asosiy nugqtalari adipoz to’qimasidan stromal hu-
jayralarni ajratish va ularning biologik xususiyatlarini
aniqlashga bag’ishlangan. Yog ‘to’qimalarining stromal
hujayralari suyak iligi MKSga o’xshash va farqlash qo-
biliyatiga ega.

O060011IeH ONBIT UMEIOIIUXCA HA CETONHAIIHUN NEHb
METOJIMK TMOJIYYCHHUsS CTBOJOBBIX KJIETOK. OMUCAaHBI TO-
JIO)KUTEIBbHBIC U OTPUIATECIBHBIC MOMCHTHI TTOTYYCHHS
CTBOJIOBBIX KJIETOK M3 KOCTHOTO MO3Ta, IYTIOBUHBI, KH-
poBoii Tkanu. [lompoOHO OMUCaHBI BBIIEICHHE CTPO-
MaJIbHBIX KJIETOK M3 JKAPOBOIM TKAHH U UX OHOJIOTHYE-
CKHE CBOMCTBA.
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ParHHA amBproH,

Crteonosas
KNETa

TraHesas
KNeTEa .-

TkaHepas
o KNETHa

OCHOBHBIMH CIIOCOOaMH  TOJyYe-

COHOPMUpOBANHEIR Npi  PHHKA 3MBpHOH, Bapocnan HHUS CTBOJIOBBIX KJIETOK B KJIETOYHOM
In vitro chopMUpPOBAHHEIR MynoBMHHARA KpoBL KNeTEa 1:
onnogoTeopeHuy  NYTEM NepeHoca Aapa Wik 3MBPHOHaNBHERA THaHb MEJMIHHE ABIAIOTCS (pHC. 1):

- BBIJEJICHHE W Pa3MHOXEHHE co0-
CTBCHHBIX CTBOJIOBBIX KJICTOK YeJIOBE-
Ka (ayTOJIOTUYHBIC CTBOJIOBBHIC KIICT-
KH);

- CTBOJIOBBIE KJIETKH IyHOBHHHOHN
KpOBH (TJIAIIEHTAPHOUN KPOBH);

- UCIIOJNIb30BaHHE A0OPTHUBHBIX Ma-
TepruanoB  ((eTambHBIE CTBOJIOBHIC
KJIETKH).

ITo cnocoOy moyy4eHHs BBIIECISAIOT
2 TpyNIBI CTBOJIOBBIX KJIETOK:

- QJUIOTCHHBIC CTBOJIOBBIE KIIETKH
(Tmosry4eHHBIE U3 JOHOPCKOTO MaTepH-
ana);

- ayTOJOTHYHEIC WJIH COOCTBEHHBIC
CTBOJIOBBIC KJICTKH.

AYTOJIIOTUYHBIE CTBOJIOBBIE KJIETKH
MOTYT OBITh MOJIYYCHBI U3 Tepudpepu-
YECKOW KPOBH, U3 JKHPA HIIU U3 KOCT-

Traneean
e, KMETHA

Puc. 1. BapuaHTbl nony4eHUs CTBOJIOBbLIX KNETOK.

KirueBblie ci10oBa: CTBOJIOBBIC KJICTKH, XKXHUPOBad
TKaHBb, KOCTHBIHI MO3T, PCKOHCTPYKTHUBHO-BOCCTAHOBU-
TEJIBHBIC OIICpaAlluA ‘ICH}OCTHO—HHHCBOﬁ obnactu.

CrBosnoseie kieTku (CK) mpuBiekaroT 00IbIITOC BHU-
MaHME HccliefoBaTeneil Bcero mupa. bnaromapsa psaay
YHUKAQTHHBIX CBOWCTB, U B YAaCTHOCTH CIIOCOOHOCTH
nuddepeHIpoBaThC B pa3IMYHBIC THIIBI KJIETOK CO-
CAMHUTEIBHON TKAHU, MUTPHPOBATh K MOBPEKICHHBIM
TKaHSM ¥ OpraHaM ¥ BOCCTaHABIUBATh X, 3TO SBICHUE
MOYYnJI0 Ha3BaHWe XOyMUuHT. lllupokme pereneparus-
Hble Bo3MoxkHOocTH CK mpenmonaraeT ux nucrnoixb30BaHue
BO MHOTHX OTPACJIsIX MEIUIIUHBI, HE SIBJACTCS HCKIIIOYC-
HHUEM U YeJIFOCTHO-NuIeBas xupyprus [1-3,10,17].

HOro mosra nanueHTa. KocTHBI MO3T

COCTOUT M3 JABYX BHJIOB CTBOJOBBIX

kietok. OqHa TOMYJISIKs, Ha3BaHHAS
TEMOTIO3THYCCKIUMH CTBOJIOBBIMU KJIETKaMHu, (HOpMHu-
pyeT Bce THIbI KIeTOK KpoBU. OHU MOTYT Takxke Aud-
(depeHIpOBaTHCS B KJIETKH TOJIOBHOTO MO3ra, MEYeHH,
coCyZ0B. BTopast momynsius COCTOUT U3 CTPOMAIbHBIX
(Me3eHXUMAaTbHBIX) CTBOJIOBBIX KJICTOK KOCTHOTO MO3Ta.
B oTnmume OT reMOmo3THYECKHX, X B KOCTHOM MO3Te€
COBCEM HEMHOTO, W OHH IPEACTaBIAIOT co0oil Goiee
CJIOXKHBIC JOJITOXKHUBYIUE CHCTEMBbI, KOTOPbIC OOHOBIIS-
FOTCSl JOCTATOYHO penko (puc. 2).

Kak moka3zanu nociegHue MCCle0BaHus, CTPOMAIb-
HBIE KJIIETKH, KPOME TOTO, YTO B HEOOJIBIIOM KOJIMYECTBE
HaXOSITCS B PAa3IMYHBIX OPraHaX M TKaHIX, TaK JKe Kak
¥ TIPEIIICCTBCHHUKH KJIETOK KPOBH, TOCTOSTHHO ITUPKY-
JTUPYIOT B KpoBOTOKE [12].

Mb{meqnme / l \ Anunounabp

HepaHsie knaTeq KneTtkil neweHn
KOCTHBIS KNETKH

CTeOnCBRE

e AR

AR BT

-@

WmyHHaa cHcTemsl
{rMpOLNTE)

. |

KNETHH

TpomBouuTs

Puc. 2. Cxema pa3geneHUs CTBONMOBbIX KITETOK, NONy4Y€HHbIX U3 KOCTHOro Moa3ra.
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CTBONCELIE KNETHH,
NonyYeHHBIE

W3 KOCTHOM
MOoara

Puc. 3. NonyyeHue
CTBONOBbIX
KNeToK U3 KOCTHOMN
TKaHW, B3ATON
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HocTe

JlnutenpHOoe BpeMsi IieJieHANpaBlIeHHOE KIWHUYE-
CKO€ MPUMEHEHNE ME3EHXUMAaJIbHBIX CTBOJIOBBIX KJIETOK
OTPaHMYMBAJIOCH TPABMAaTHYHOCTHIO MONYIEHHS OMOI0-
THYECKUX MaTepHalioB, M3BIMAIOIUXCA W3 JOHOPCKHUX
30H OpraHU3Ma 4YeJIOBeKa, MPEXJe BCEro M3 KOCTHOTO
MO3ra, ¥ PUCKaMH Pa3BUBAIOLINXCS ITPH ITOM OCIIOXKHE-
Huit (puc. 3) [11].

OCHOBHBIM MapKepOM I'€MOMO3THYECKHX CTBOJIOBBIX
kietok sBisiercs: CI134-6enok, mpUCYTCTBYIOIUI Ha UX
MOBEPXHOCTH. [ €eMOMOATHYECKUE CTBOJIOBBIE KIETKH U3
ITyTIOBUHHOHM KPOBH NMEIOT OONBIIOE TPEUMYIIECTBO 110
CIocoOHOCTH K mponudepannu u GOpMUPOBAHUIO KOJIO-
HUH NpU KyJbTUBUPOBAHUY TEPE]] TAKUMH K€ KIIETKaMU
M3 KOCTHOTO Mo3ra u nepudepudeckoii Kposu [5,6].

Taxxe MepCHEeKTUBHBIM CYHTAETCS HCIHOJIb30BaHNE
CTBOJIOBBIX KJIeTOK u3 kupoBoit Tkanu (JKT). B cocras
JKUPOBOHM TKaHU B3POCJIOrO YeIOBEKa BXOIAT KHPOBBIC
KJIETKH — aJUIOLHUTHI, 8 TAKXKE KIETKH, COCTABISIOIINE
CTPOMAJIbHO-BACKYISPHYIO (GPaKIUU XUPOBOW TKaHU:
MpEeajuIoNUThl, YHAOTEINAIbHbBIC U TJIaJKOMBIIICYHBIC

KJIETKH KPOBEHOCHBIX COCYIIOB, IEpUBACKYJsipHbIE (u-
OpoOnacThl M MOJIepKUBAIOIIAsT BOJOKHUCTAS KOJIJIare-
HOBas cTpoma (puc. 4).

[lepBble MONBITKH BBHIICIHUTH CTBOJOBBIC KIETKH U3
KHUPOBOH TkaHu npuHaexar Rodbell u Jones u na-
tupoBanbl 1960 rogom. B 2001 rony P.A. Zuk u coasr.
[19,20] BnepBBIe yCTaHOBWIIH, YTO JKUPOBAs TKaHb de-
JIOBEKa SBISETCS MCTOYHMKOM MYJIBTHIIOTCHTHBIX CTBO-
JIOBBIX KJIETOK, @ HMECHHO B CTpOMe Oblja OOHapyXeHa
MOMYJISIHS CTBOJIOBBIX KJIETOK C MYJIBTHJIMHEHHBIM IO-
TeHIHAIOM Tu(PPEepeHINPOBKH, BO MHOTOM CXOIHBIX C
ME3EHXHMAJIbHBIMH CTBOJIOBBIMH KJIETKaMH, IIPOUCXO-
JSIIIMMH U3 KOCTHOTO Mo3ra. [loy4eHHbIe U3 CTpOMalb-
HO-BAaCKYJISIDHOH (PpaklMM )KUPOBOW TKaHH, 3TH KIETKU
crocoOHBl MU GepeHINPOBaThCS B KIETKH KOCTHOH,
XpAILIEBOM M MBIIIEYHOM TKaHEW, JaBaTb Hayajlo JH-
JIOTENTMOIMTaM W KapauoMuonutam. [lomydeHHble W3
JKUPOBOM TKaHW CTBOJIOBBIC KIJIETKH XapaKTEPH3YIOTCS
NMMYHOCYIIPECCUBHBIMHA CBOWCTBAMH M HU3KOH MMMY-
HOTEHHOCTBIO M3-3a CHIXKCHHOH 9KCIIPECCHU aHTUTCHOB

HLA[9,10,14,15].

ALNNOUNTE
L-_l
_ ; Obpatorka / KynsTHBHpOBaHMKE
| LeHTpUdyripoBaHie
CTpoManeHo-
: BacKyNApHan
THaHL pakLs

B nacrosmee Bpems 1Sl BbIIEJIEHUS CTBOJO-
BBIX KJIETOK W3 )XKMPOBOW TKAaHW HAMOOJIEe JacTo
HCIIONB3yeTCA MeToauka hepMeHTHpoBanus. [Ipu
9TOM MPOUCXOIUT pa3fcicHUE OUOIOTHYECKO-
ro cyocTpara, aCHUPHUPOBAHHOTO W3 OpraHH3Ma
JIOHOpPA, HA TPHU CIIOSI: BEPXHHUI — MACISHUCTBIN,
Co/Iep KAl TOMOTEHAT U3 3PEbIX aIUIOIUTOB,
pa3pyliaeMbIX B X0/i€ OTIEpalluK; CPEIHUN — CION
WHTAKTHOW JXHUPOBOW TKaHU W HIKHUU, colep-
KA KOMIIOHEHTHI pacTBOpa, WHOUIBTPHUpPYE-
MOTO B TKaHM TAI[MEHTa ITepell XHUPYPrUIeCKUM
BMEIIIATEILCTBOM, a TAKXKE IU1a3My U (popMeHHBIE
sjeMeHThl KpoBu. Cemapauusi CJI0€B OCYIIECT-

Puc. 4. Cxema BbiaeneHus CTpomarbHbIX KIETOK U3 XXMPOBOW TKaHM.

BIISIETCS 1O NMpHHOMIY 3(deKkTa AeHCTBHUS CHIBI
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TSKECTH, Jajiee YAANSIOTCd BEpXHUW U HUKHUN CIIOM.
OcTaBHIMICS >KUPOBOU CJIOM MPOMBIBAETCS CTEPUIIbHBIM
pactBopoM (docdaTtHOTO Oydepa ¢ moOaBIEHUEM aHTH-
0akTepHUaIbHBIX M IPOTHBOMUKOTHYECKUX CPEICTB IS
CHIDKCHHUSI BEPOSATHOCTH MUKPOOHOTO 3arps3HeHUs O1o-
jJorudeckoro marepuaina [16]. I[Tociae npoMeIBaHUS KuU-
poBasi TKaHb ()EPMEHTUPYETCSI CTEPHUIILHBIM PacTBOPOM
KOJIJTare€Ha3bl, C IIeNbI0 OCBOOOXICHUS KOMIIOHCHTOB
CTPOMAIbHOM COCYIUCTOMN (paKiuu, CoaepIKalieii CTBO-
JoBbIe KiaeTku [12, 13].

OTHOCHUTENbHAS TPOCTOTA M HU3Kasg TPAaBMaTHYHOCTh
MPOTEAYPHI TOTYICHHS KUPOBOW TKAHU, BO3MOKHOCTD
BBIJICJICHUS W3 HEe 3HAYUTEIBHOTO KOJUYECTBA CTBO-
JIOBBIX KJIETOK, CIIOCOOHBIX K CEJIEKTHBHOMY pa3MHO-
XKeHUI0 B Henn(ddepeHIUPOBaHHOM COCTOSHHMH C IIO-
caenyomiei auddepeHnpoBKOi B KISTKH Pa3IUvHbBIX
TKaHe#, mo3pounstoT paccmarpuBath CK XKT B kauecTse
MEPCIEKTUBHOTO OOBEKTa JJISi ayTOJIOIMYECKUX TpaHC-
IJIAHTAIUH.

CymiecTBEHHBIM HEI0CTAaTKOM MaHyaJlbHONH METOAMKHA
M30JIAIUH ME3€HXUMAaJbHBIX CTBOJMOBBIX KieTok u3 XT
CUMTAETCS] HEBO3MOXXHOCTh MX OBICTPOTO BBIJIEJICHUS B
acenTH4ecKkux ycioBusax. [loaTomy B HacTosmiee Bpems
LeJIeHaNlpaBIeHHO pa3pabaTeIBalOTCs yCTPOHWCTBA, 00e-
CIIEYMBAIOIINE aBTOMATHU3AIMI0 IIPOLecCa TOITYYEHHUS
CK u3 XT, nockonbky NpUMeHEHUE TaKUX TEXHOJIOTHM
croco0CcTBYeT M30JAIUU CTepuiabHOW KynbTypel CK n
MTO3BOJISIET HCIOIB30BAaTh WX HEMOCPEACTBEHHO B OIIe-
pauuonHoi [7, 8].

B HacTosimiee BpeMsi CTBOJIOBBIE KIIETKH YCIIELTHO
WCIIOJIB3YIOTCS /IS JIGUCHHS TSDKEJIBIX HAcJeICTBEHHBIX
1 npuoOpeTEéHHBIX 3aboneBaHuid, 60Ie3Hel cepana, H-
JOKPUHHON CHCTEMBbI, HEBPOJOTUUECKUX 3a00JeBaHUM,
0O0JIe3HSIX TMEYECHM, >KEIYJTOYHO-KUIIEYHOTO TpPaKTa |
JIeTKUX, 3a00JIeBaHUN MOYEIOJIOBOH W OMOPHO-IBUTA-
TEJbHOH CcHCTEM, 3a0oieBaHMii KOXHM. TakKe BechbMa
MEpCIIEKTUBHBIM HAaINlpaBICHUEM SBISAETCS NMPUMEHEHHE
KJIETOYHBIX TEXHOJIOTHH IPU PEKOHCTPYKTHBHO-BOCCTA-
HOBUTEJBHBIX ONEPAMSIX YEIIOCTHO-INIEBON 00IacTH.
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