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NATOOU3UONOIUA
CUCTEMbI KPOBHU

[TaTonornyeckue CABUTH B CHCTEME KPOBU BBISIBIISIFOTCS TP MOP-
(onmormyeckux U (PyHKLIMOHAIBHBIX HAPYLICHMSIX B OpraHax, IMpUHU-
MaOILIKX YJ4acTUe B MpoLieccax I'eMoIo33a U KpoBepas3pyllIeHHUsl, a TaK-
JKe TIPY PACCTPOMCTBAX MX PETYIISIIAM B PE3yJbTaTe MPSIMOTO IEHCTBUS
PA3IMYHBIX TTOBPEXKIAIOIMNX (PAKTOPOB, MPH psifie MHGEKIIMOHHBIX 3a-
0osieBaHUI U COOCTBEHHO 0OJIE3HSIX CUCTEMbI KPOBM.

14.1. KPATKUE CBEJJEHNS1 0 KPOBETBOPEHUM.
FEMOMO33NHAYLUNPYHLLEE MWKPOOKPYXXEHWE

CoraacHo coBpeMeHHO# cxeme KpoBeTBopeHus (puc. 14-1, cMm. 1B.
BKJelKy), mnpemioxeHHoii A.M. BopoobeBbiM u WM.JI. YepTKoBbIM
(1973), Bce KJETKM KPOBM TOAPA3AEISIOTCS Ha 3 OOJblliue OoTaesa:
pomoHavajabHble (MU CTBOJIOBBIE) KpOBeTBOpPHBIE (1—2% OT 06IIei
MaccChl KJIETOK KpOBH), MpomexXyTodHble (25—40%) u 3penwie (60—
75%).

B npenenax aTux 3 oTAEI0B BCe KJIETKM KPOBU IOIMOTHUTEILHO pa3-
JIeJIEHbI Ha 6 KJIacCOB:

I.  TlonmumoTeHTHBIE CTBOJIOBBIE KPOBETBOPHBIC KJIETKHU.

II. TlommomuromoTeHTHBIE KOMMHUTHPOBAHHBIC KIICTKH-TIPEIIIEC-
TBEHHMIIHI.

III. MoHOONIUTONOTEHTHBIE KOMMUTHUPOBAHHBIE KJIETKU-TIPEIIIec-
TBEHHMIIBI.

IV. bnacrtsl.

V. Co3speBalolliye KJIETKU.

VI. 3penble KIETKH.

CrBosioBbie KpoBeTBOpHble KiaeTKM (CKK) — rereporeHHasi mory-
JISIIAS POJOHAYATBHBIX MOP(OIIOTMYECKN Hepaclio3HaBaeMbIX KIJIETOK
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KpPOBETBOPHOI1 cucteMsbl. 1o crenenu auddepeHIMpoBaHHOCTA U IPO-
JudepaTUBHOMY TOTEHUMANY BbIACJSIOT MOJUIIOTEHTHbIE CTBOJIOBbIE
(I knacc), monuonuronoreHTHbe (II K1acc) 1 MOHOOJMIOMOTEHTHbBIE
(IT k1acc) KOMMUTUPOBAHHBIE KIAETKU-MPEAIIECTBEHHULIBI.

ITomnorenTHbie cTBOIOBBIE KpoBeTBOpHBIE KiaeTKH (IICKK) obnana-
IOT CIIOCOOHOCTBIO K IU(P(epeHIPOBKE B pa3IMUHLIX HAIlpaBICHUSIX.

Eie co Bpemen A.A. MakcumoBa (1923) npusHaBaaoch, YTO CTBO-
JIOBasl KJI€TKa MOJUIOTEHTHA U 4YTO ee¢ muddepeHIMpoBKa B omnpemie-
JICHHOM HaIlpaBJICHUU OCYIIECTBJSIETCS IO BIWSIHUEM BO3IEHCTBUIA,
00YCJIOBJIMBAIOLIUX €€ TpaHC(HOPMALIUIO B CTOPOHY I'PaHYJIOLIMTAPHBIX,
SPUTPOUAHBIX, MakpodaraabHbIX M MerakapuoluTapHbIX (QopM Kie-
TOK. YCTaHOBJIEHO TaKXe, YTO CTBOJIOBasI KJIeTKa MMMYHOKOMIIETEHTHA
U cnocobHa oOpa30BbIBATh KJIETKUM UMMYHHOTO OTBeTa (JTMMMOUAHbIE
KJIETKH).

CyuTaercsi, YTO CTBOJIOBbIC KJIETKM HaXOJSATCSI B KOCTHOM MO3TY
(1 ma 8000 kpoBeTBOPHBIX KJIIeTOK, 30-10° Ha MBIIIB), SBISIOIIEMCS
OCHOBHBIM HX ITIOCTaBIIMKOM B IOCTAIMOpHMOHAIbHBIN mnepuon. M3
KOCTHOT'O MO3Ta CTBOJIOBbIC KJIETKU MOTYT MOCTYMaTh B KPOBb U LIUPKY-
JINPOBATh B KPOBSIHOM pyCJie; He MCKIIIOUeHa BO3MOXHOCTh MX ITOCTY-
TUIEHUSI U 13 cesie3eHKU. B TuMyce u tuMdaTniyeckux y3iax CTBOJOBbIE
KJIETKW OTCYTCTBYIOT.

IIpoonema mnpeBpaimeHuss I[ICKK B KOMMUTHMpOBaHHBIE KIJIETKH-
MpeAlIeCTBEHHUIIBI OKOHYaTeJbHO He peinieHa. CorjlacHO cToxa-
ctuueckoit Mopenn kKposerBopenust J.E. Till et al. (1964), mpouecc
KOMMMTHUPOBAHUS MPOUCXOAUT CAYIailHO M HE 3aBUCUT OT BHEILIHUX
BoszeiicTBuii. B To ke Bpems, cornacHo Teopuu J.J. Trentin (1976), co-
s3peBaHue IICKK u npeBpalleHrue ux B 3peibie 3JeMEHThl MPOTEKAIOT
MO/, BIUSIHUEM T'€MOMO33UHAYLUPYIONIETO MUKPOOKPYKEHMUS.

CornacHo rumnotese R. Schofield (1978), B KpoBeTBOpHOI TKaHU CY-
IIECTBYIOT CIeIIMaIu3MpPOBaHHbIC 00pa30BaHUSI — «HMIIN», B KOTOPBIX
IICKK HaxomsTcs B 3aTOPMOXKEHHOM COCTOSSHMM M HE peardpyroT Ha
JMEeWCTBUE BHEITHUX CTUMYJIOB. [IOKMHYB «HWIIY», CTBOJOBBIC KICTKH
rnomnazgaroT IO BAUSIHAE TeéMOITO3TUYECKUX (PaKTOPOB M HEOOpaTUMO
nuddepeHuupytorcs. [1pu 3ToM rumnoresa npeanosaraeT, YTo Npolecce
BBIXOJA POIOHAYAIbHBIX 3JIEMEHTOB M3 JAaHHBIX OOpa3oBaHUIl Mpouc-
XOOUT CJIy4arHO.

BriieckazaHHOMY TPUHIUITMAILHO HE TIPOTUBOPEUYUT M TEOPHS
kinoHanbHOM cykueccun (Kay, 1965), cormacHO KOTOpOI CTBOJIOBBbIE
KPOBETBOPHbIE KJIETKM 00JIaJaloT BBICOKMM, HO He Oe3rpaHUYHbIM
npoaudepaTuBHbIM MOTEHIMAIOM.
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ITo teopun MN.JI. Yeptkoa u H.N. Ipuze (1998), [ICKK 3aknambi-
BalOTCS TOJTHKO B SMOPUOTEHE3E U PACXOMYIOTCS TIOC/IE0BATENIHHO, 00-
pasyst CMEHSIIOIINE IPYT Ipyra KJIOHBI KJIETOK, aHAJOTUYHO TOMY, KakK
9TO MPOUCXOAUT B sityHUKaX. CYMTAETCsl, UTO HA BCEX KPOBETBOPHBIX
TEPPUTOPUSAX B TeYEHUE XU3HU MBIIIN (PYHKIIMOHUPYET oKojo 6000
KJIOHOB.

V yenoseka TTCKK BbIsIBISIIOTCSI BO (DpaKUMsIX KIETOK, colaepka-
IIMX Mapkep NpUMUTUBHBIX KjaeTok CD34. Tlpu stom npeobianaro-
mwuM MemOpaHHbIM uUMMyHodeHoturiom [TCKK saBasercss geHoTun
CD34+CD45+(low)CD38+HLA-DR+CD71+.

BoJIbIIIMHCTBO MOJIMIIOTEHTHBIX KJIETOK (0K0yI0 90%) HaXoauTCsl BHE
MMTOTUYECKOTO LIMKJIA B cTanuu Mmokosi — GO0; MHOTHE U3 CTBOJIOBBIX
KJIETOK CyllecTBYIOT B KOHLIe GI-da3bl KJIeTOYHOro LMKIIa U CIIOCOOHbI
K ObicTpomy Tiepexoay B a3y cuHteda JJTHK — S-gasy.

ITokazaHo, 4TO M3 OAHOI HayaBIIel AP dOEepeHITNPOBKY CTBOJIOBOM
KJIETKM MOXKET 00pa30BbIBaThbCs 0K0JIO 1 MJIH apuTpouuToB U 100 ThIC.
I'PaHYJIOLIMTOB U MaKpodaros.

CoracHO COBpEMEHHBIM TIPENCTaBJICHUSM, MOJUIIOTEHTHAsI CTBO-
JIOBasl KJIETKa SIBJISIETCST OKPYIJIBIM MOHOHYKJIeapOM, OJIM3KKUM T10 MOp-
(dosornm K KOCTHO-MO3TOBOMY JIMM(MOIIUTY OTHOCUTEIBHO HEOOJBIIIO-
ro pasmepa (8—10 MKM), ¢ BBICOKHUM SIIEPHO-LIUTOILIa3MaTUYECKUM
COOTHOLIEHUEM, KOTOPbIH HE 00JIaJaeT MpUIUIailieil ClIoCOOHOCThIO
1 (parouMTapHOl aKTUBHOCTHIO.

Kononueoopasyomue exunuibl ceneseHkn (KOEc). IlepBolit MeTom,
MTO3BOJIMBIINIA MO CYIIECTBY TOKA3aTh HAJW4YME B KPOBETBOPHOM TKAHU
ICKK, os1 ipemtoxer B 1961 1. J.E. Till w E.A. McCulloch, xoto-
pble IPOAEMOHCTPUPOBATIN CITOCOOHOCTh KPOBETBOPHBIX KIIETOK IIPU
TPaHCIUIAHTAUUM CMEPTEIbHO OOJYYeHHBIM MbILIaM OOpa3oBbIBAThH B
HX CeJIe3eHKEe KOJOHUM HECKOJBbKMX TMCTOJOTMYECKUX TUITOB: 3PUTPO-
unHeie (42%), rpanynounutapHbie (21%), merakapuouutapHbie (21%) u
cMelnaHHble (16%); nuMmdbouaHble KOJIOHUHU B CeIe3eHKEe He 00pa30Bbl-
BaJIMCh. BBIJIO TTOKa3aHO, YTO KaXaas Takash KOJIOHUS TIPEACTABIISIET CO-
0011 KJIOH-TIOTOMCTBO OJIHOI KJIETKU — KOJOHUEOOpa3yolleil eTMHULIbI
B ceneseHke — KOEc. [ns aToro noHOpcKKMe KPOBETBOPHbIE KJIETKU
METWJIM o0JiyueHHeM B HU3KOH mo3e (2 I'p). Merka (KojblLieBasi Xpo-
MocoMa) oOHapy:KMBajlach B KJIeTKaxX BCeX KOJOHUATbHBIX JIUHUMA, pa3-
BUBAIOIIIMXCS B Cele3eHKe OOJyYeHHOI MbIM-pennneHTa. [lo3aHee
C TIOMOIIIBI0 XPOMOCOMHOTO MapKepa Obljla oOHapy)keHa CITOCOOHOCTh
KOEc nuddepeHimpoBarbcsi B JUM@POLUTHI, MOCKOJbKY KOJblieBast
XpOMOCOMA BBISIBJISLIACh HE TOJIBKO B KJIETKAX CEJC3CHOUYHbIX KOJOHUIA,
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HO U B JuM@oInTax JTMMMaTUIeCKNX y3JI0B, TUMyCa U KOCTHOTO MO3Ta
00JTy4YeHHBIX MBIIIEH.

Cuyuraercs, yto KOEc oTHocATCSl K KaTeropuu 0oJjiee 3pesibix Mo-
JIMTIOTEHTHBIX KJETOK-TpealiecTBeHHull. [Ipu aToM cama ux momyJisi-
LIMS1 TeTeporeHHa, T.e. otaeabHbie KOEc paznuyalorcs mo (pusnyeckum
KOHCTaHTaM (IuaMeTpy, TUIaBydeil TUIOTHOCTU M Op.), (PYHKLIMOHAIb-
HBIM OCOOCHHOCTSIM, PamrOPE3UCTEHTHOCTU U JIp.

IToaMoMronoTeHTHbIE KOMMHMTHPOBAHHbIE (WM  TIOJYCTBOJIOBbIE)
KJIETKH-TpeaecTBeHHHIIbI. DTOT KJIaCC COCTaBJISIIOT MTPEUMYILIECTBEHHO
KJIETKM-TIpeIlIeCTBEeHHUIBI Muenornoasa — KOE-IT'ODMM — kierku,
JalollMe CMelaHHble KOJOHUM U3 TPaHyJOLUTOB, SPUTPOLIMTOB, Ma-
KpodaroB U MerakapuouuToB. OHU OMpPEnessioTCsI METONAMM «KJI0-
HaJIbHBIX KYJBTYp» in Vitro nu6o B nugQy3MOHHBIX KaMepax in vivo.
ITpenanoaoXuTeabHO K 3TOMY KJIaccy KJIETOK OTHOCUTCS TakKe KJieTKa-
npeaiiecTBeHHUIA JuMdornossa. Kpome Toro, B 3TOT KJacc BXOMAST
KJIETKM-TMPEAIIECTBEHHULIbI, 00Jiee OrpaHUYeHHbIe B AU (epeHIIMPOB-
Ke, T.e. CIIOCOOHbIE 00pa30BbIBATh CMEIIAHHbIE KOJOHUW U3 ABYX THU-
OB KJIETOK, HalpuMep 13 TpaHyaounToB U Makpodaros (KOE-I'M).

MOHOOMTONIOTEHTHbIE KOMMUTHPOBAHHBIE KJIETKH-TPEIIIECTBEeHHUIIbI
JIal0T Hayajo OTIEJbHBIM pPOCTKaM Muesionodza. K HUM OTHOCSTCS
KOE-I' — xneTku-npeaiecTBeHHUIIBI TPaHyJIOLIMTOB 1 0oJiee 3pesbie
nx noroMku: KOE-H, KOE-Do u KOE-ba — xyeTku-pogoHayaabHULBI
COOTBETCTBEHHO HEHTPOGUIBHOTO, 203MHOMPUIBLHOIO U 0a30(PUIBLHOTO
(BKJIIOUAsl Ty4YHbIe KJIETKU) pSAaoB AuU(@epeHINPOBKN TPaHYJIOLUTOB;
KOE-M — kjeTku-TpealiecTBeHHUIILI MOHOLIMTONO023a (Makpoda-
roB); KOE-Mrki — KJIETKU-TPeAIIeCTBEHHUIIBI MErakapuolUTOB.
Knerkamu-npeaiiecTBeHHUIIAMU KPACHOTO psifia SIBJISIIOTCST OypcToOpa-
gytomne eauHuubl: BOE-D Hespenasi, HeUyBCTBUTEAbHASI K SPUTPO-
noatuHy, 1 BOE-D 3penas, yyBCTBUTEIbHAS K 9PUTPONOITUHY. 3pesast
BOE-D muddepenuupyercs B KOE-D, pawunyio Hauano in vifro He-
OOJIBIIMM 3PUTPOUIHBIM KOJIOHUSIM. K 3TOMY Ki1accy KJIeTOK OTHOCSIT
takxe npeT- u npeB-kieTku, nuddepeHunpyolecs: B HallpaBIeHUN
T- u B-nuHuii 1uM@OnIHbIX KJIETOK.

[Mponudepaunsi KOMMUTUPOBAHHBIX KJIETOK BCEX TUIMOB (MOJU- U
MOHOOJIMTONIOTEHTHBIX) PEeryJaupyeTcsl pOCTOBBIMU (PaKTOpaMM, ceKpe-
LIS KOTOPBIX 3aBUCUT OT CYIIECTBYIOIIETO 3alpoca OpraHu3Ma, T.e.
MPEeACTaBISIET COOOM YK€ HE CTOXaCTUYECKU, a IeTepPMUHUPOBAHHBIN
npoiecc. [To Mepe co3peBaHUsI KJIETOK CHUWXKaeTcsl MX MpoJudepa-
TUBHBINA TTOTEHIIMAJ, HO TOBBINIIAETCS TIPOJdepaTUBHAS aKTUBHOCTD.
B uenom, no muenuo A.M. Bopobdnesa u coant. (1995), B a3TOM oTaese
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