CTBOJIOBBIE KJIETKH

[TonsiTue «CTBOJIOBBIE KJIETKW» BIEPBbIC MOABUWIOCH B Poccum emie B Hadaie
OpouuIoro Beka. Toraa BenWKWM poccuiickuil ructoiaor A.A.MakcumoB, u3ydas
IpoLecC KPOBETBOPEHUS, IIPUILIET K BBIBOJY 00 MX CyIIECTBOBAaHUHU. UTO ke 3TO 3a
KJIETKU U KaKOBBI UX OTJIMYUTEIbHbBIE CBOUCTBA?

CTBOJIOBBIE KJIETKM MOTYT JIaBaTh HA4YaJIO JIFOOBIM KJIETKAM OpPTaHM3Ma — M KOXXHBIM,
YW HEpPBHBIM, M KjeTKaM KpoBW. CHauajia Mojarajid, 4TO BO B3POCIOM OpraHHU3MeE
TAKAX KJIETOK HET M CYWECTBYIOT OHM JIMIIb B CaMOM pPaHHEM [EPHUOJIE
sMOpuoHanbHOro pa3Butus. Oxanako B 70-e ronsl A.A.dpuneHmTeiiH ¢ coaBTOpamu
OOHapy’>KUJIM CTBOJIOBBIE KJIETKM B ME3EHXHMME (CTpPOME) «B3pOCIOr0» KOCTHOIO

MO3ra. B I[aIIBHef/'IHIeM HX CTAJIN HAa3bIBATh CTPOMAJIbHBIMHU KJIICTKAMMH.

Anexcanap SxoBneBuy OpuICHIITENH

Torma »xe mnosBUIMCH pPabOThHI, JAOKA3bIBAIOIIME HAJIMYHWE CTBOJIOBBIX KIIETOK
INPaKTUYECKH BO BCEX OpPraHax B3pOCIHbIX UBOTHBIX M uelOBeKa. B cBsA3u ¢ 3TuM
IPUHATO PA3ACNATh CTBOJIOBBIE KIETKHM Ha AMOpPHOHAIbHBIE CTBOJIOBBIE KIIETKU
(BBIOCNAIOT W3 AMOpPHMOHOB HAa CTaMM OJACTOLMCTBI — OYEHb paHHEW CcTaauu
pa3BUTHs, KOrJa €Ule HEeT HU TKaHe, HUW 3aKJIaJOK OPraHOB) M PErvMOHaJbHBIC
CTBOJIOBBIE KJIETKM (BBLACISAIOT M3 OPraHOB B3pPOCIBIX OCOOEM WM U3 OpraHoB

IMOPUOHOB 0OJIee MO3HUX CTAIUI), KOTOPhIE COXPAHSIOT CBOMCTBA SMOPUOHAIIBHBIX


http://www.trtn.net/

KJICTOK, O Y€M CBUACTCIBLCTBYIOT O6H3py>KCHHBIe B HHUX 3M6pI/IOHaJIBHBI€ OCJIKOBBIE

MapKepBhl.

Puc.1. Ocmposku k1emok, coxpanuguiux smOpUoOHaiIbHble Oelku (ceemible KIemKuU,
8bIABNEHHbIE C NOMOWBIO UMMYHODIIOOpECYEeHMHOU MeXHUKU), 6 NneuyeHu 63poCciou
motwu.  Ilpenapam nonyuen 6 1971 2. 6 nabopamopuu JI.U.Kopouxkuna 6

Hoesocubupckom uncmumyme yumonoeuu u cenemuxu CO AH CCCP.

CTBOJIOBBIE KJIETKM MOKHO BBIIEJSATH M PACTUTh B KyJibType TKaHu. IIpu 3Tom
o0Opa3yroTcsi mapooOpa3Hble KJIETOUHBIE acCOLMAThI: CKOIUICHUS SMOpPHOHAJIbHBIX
KJIETOK Ha3bIBAIOT 3MOPUOUIHBIMU TEJIaMH, a HeWpanbHbIX — HEpocdepamu.
CrnocobHOCT,  JaBaThb ~ MHOXKECTBO  Pa3HOOOPA3HBIX  KJIETOYHBIX  THIIOB
(TUTIOPUIIOTEHTHOCTD) JIEAE€T CTBOJIOBBIE KJIETKU BaXKHEUIIUM BOCCTAHOBUTEIbHBIM
pe3epBOM B OpraHu3Me, KOTOPBIM HCIONB3yeTCA s 3aMeleHus Je(eKTOB,
BO3HUKAIOIIUX B CUJIy T€X UM UHBIX 0OCTOSTENHCTB.

Ocoboe yauBieHHWe OHOJOTOB BBI3BAJIO NPHUCYTCTBUE CTBOJIOBBIX KJIETOK B
LICHTPAJIbHON HEPBHOU cHucTeme. Kak M3BECTHO, CAaMH HEPBHBIE KJIETKH YTPAUUBAIOT
CIIOCOOHOCTh K Pa3sMHOXKEHUIO YK€ Ha CaMOM paHHEW CTaauu HeHpaiabHOMN
muddepeHMpoBKH (CTaauu HeMpoOnacta). A CTBOJIOBbIE KJIETKM B OTBET Ha
pa3auYHbIe IOPAKEHHMSI HEPBHOM TKAaHUM HAYMHAKOT JEJIHUTHCS C IOCIEHYHOIIEH
muddepeHIMpoBKON B HEPBHBIE U IIHANIbHBIE KJIETKU. V301upoBaHHbIe HEMpaabHbIe

CTBOJIOBBIC KJICTKHW MOTYT IIPCBPAIIATLCA U B IPYTUC IIPOHU3BOIHBIC.



OOHapy>XUTh CTBOJIOBBIE KJIIETKH MOYXHO C TOMOIIBIO CIEIUabHBIX METOJ0B. Jleno B
TOM, YTO B «HATUBHBIX» CTBOJIOBBIX KJETKaX M HUX IMPOU3BOAHBIX CHUHTE3HPYIOTCS
cnenuduyeckue OenKu, KOTOpBIE BBISBJISIFOTCS c MIOMOILBIO
MMMYHOTUCTOXMMHYECKOM TeXHUKU. Ha Kaxaeiii Oenok TMoy4aroT aHTUTea,
KOTOpBIE METAT (II0OPECHUPYIONIUM KpacuTenaeM. Takoil peareHT BBISBISET OCNKH,
MPUCYTCTBYIOIIME B CTBOJIOBBIX KIETKAX HA pAa3HbIX CTaAUsAX pa3BUTHA. Tak,

HelpaabHbIE CTBOJIOBBIC KJIETKH COJICpKAT OCIOK HECTHH (puc.2).

Puc.2. Kynomypa cmpomanvHvlx cmeonossix KiemokK uen06exa.
3enenvim garoopecyupyem yumoniasma, CO0epHcauds HeCmuH, CUHUM — S0epPHbL

mamepuail.

Korpga oHu BcTymaroT Ha MyTh CHELUANIM3AlMKM, B HUX TOSBISETCS HOBBIA OEIOK —
BUMEHTUH. Ecin KJIeTKHM pa3BUBAIOTCA B HEUPAJbHOM  HAIpaBICHHH, TO
CUHTE3UPYIOTCS COOTBETCTBYIOIIME MAapKHUpyIolue Oelku — HelpoduiaMeHTHBIE,
b3-TryOynuH, »o9HOmaza wu gp. Korma KIETKM — CHCNMHAIM3UPYIOTCS KAk
BCIIOMOTAaTEIbHbIE, TJIMAJIbHbIC, TMOSBIAIOTCA JIPyTHE  MapKepbl, HaIpUMEP

[JIMANBbHBIN GUOPUIISPHBINA KUCIIBIN Oenok, 6enok S-100 u ap.

Omnpenenenue CTBOJIOBOH KJICTKH
CtBonoBas kKeTka — 370 HeaudhepeHITMPOBaHHAS KJIETKA, CIIOCOOHAs K JACIICHUIO U
CaMOOOHOBJICHHIO, TIOJyYEHHAs] OT IMOPHUOHA WJIM U3 B3pPOCION TKaHU, KOTOpas MpH

BBIITOJIHCHUH ONpCACICHHBIX YCJIOBI/Iﬁ MOXKCT  Pa3BUTHCA B KIJICTKY CcoO



CHEIMATU3UPOBAHHBIMU (DYHKIMSIMH, HapUMEp B KIETKY CEpACYHOU MBILIIBI HIIN

KIICTKY BBIpa6aTI)IBaI-OIHYIO HWHCYJINH B l'IOI[)Kf?J'IYI[O‘IHOﬁ KCJIC3C.

CuuTaercsi, 4TO CTBOJIOBYIO KIIETKY OMPEIENSIOT JBa CBOMCTBA - CIIOCOOHOCTH K
JUINTETbHOMY  CaMOBO30OHOBJIEHUIO 0€3 CTapeHuss ¢  IUIIOPUIIOTEHTHOCTD,
crocoOHOCTh AU dHEepEeHITUPOBATHCS B OJUH WM MHOXKECTBO CIICIIHMATU3UPOBAHHBIX
TUTIOB KJIeTOK. ClieIoBaTeIbHO, TEOPETUUYECKU ATH KIETKH MOTJIM Obl 00ECIICUYHTH
HEUCTOILIMMBIA UCTOYHUK KJIETOK /IS TPAHCIUIAHTAIMU. TOTUIIOTEHTHBIE CTBOJIOBHIE
KJIETKH, OO0Jalafolfe CIOCOOHOCThIO TEHEPHPOBATH BCE THUIBI TKAaHEH, UTPAIOT
PEIIAIONIYI0 POJIb B PA3BUTHH YEJIOBEYECKOTO OpraHu3Ma, obecrneunBas "ceipbe" JUis
pPa3BUTHUS BCEX OPraHOB M TKaHEH SMOpHOHA U BHEAMOPUOHANIbHBIX TKaHel. OqHako,
TKaHEeCTICIIM(UIECKUE CTBOJIOBBIC KJIETKA PACIOJIOKEHBI TaKK€ B Pa3TMYHBIX
"Humax" opraHu3Ma, TaKUX, KAaK KOCTHBIM MO3r, IE€YEHb, MO3I M KOXa s

o0ecrieueHns MEXaHu3Ma MOJAIepKaHus TKaHU, ee pocta u perenepanuu ( Lavker u

Sun, 2000 ; Uchida u ap., 2000 ; Vessey u de la Hall, 2000 ; Wagers u ap., 2002 ).

CTBOJI0BbIE KJIETKH OCHOBHbIE IOHATHSI
CTBOJIOBBIC KJIETKH moapasaCiiAroTCa Ha ABa OCHOBHBIX THIIA — 3M6pI/IOHaJ'II)HI>Ie
(TOTI/IHOTGHTHHC, HJHOpI/IHOTeHTHBIC) CTBOJIOBBIC KIICTKHM M B3POCJBIC CTBOJIOBBIC
KJICTKH. DTH JABa OCHOBHBIX THIIA CTBOJIOBBIX KJICTOK HMCIOT PA3JIMYHBIC ®YHKHHH,

XapaKTCPUCTHUKHN U ITOATHIIBL.

TOTHUMOTEHTHOCTD

Tun KJIeTOK, U3 KOTOPBIX MOXET OBITh BBIPAICH IIECJIbIA YEJTOBEYECKUN OpraHu3M.
TOTUNOTEHTHBIMU SBIAIOTCSA 3UroTa (OILUIOAOTBOPEHHAS SUILEKIETKAa) U TEpPBBIC
YEThIPE KIJIETKHU, MOJYYUBIIUECS B PE3YJIbTATE €€ JICICHUS.

Cnocobnocts KkileTok nuddepeHnupoBaThcs B JOOYI0 H3 KJIETOK B3POCIIOTO
opraHu3ma. B HOpME TOTHIIOTEHTHOCTH CBOMCTBEHHA OIUIOJOTBOPEHHOMY SIMIY

(3UroTe), OJHAKO B ASKCIEPUMEHTE TOTUIIOTEHTHOCTh MOXKET OBITh peaJn30BaHa


http://humbio.ru/Humbio/cytology/002edcfe.htm
http://humbio.ru/Humbio/es-cell/00005c05.htm
http://humbio.ru/Humbio/es-cell/0000d7d7.htm
http://humbio.ru/Humbio/es-cell/0000350b.htm
http://humbio.ru/Humbio/es-cell/0000350b.htm
http://humbio.ru/Humbio/es-cell/00004d78.htm
http://humbio.ru/Humbio/es-cell/00004e5c.htm
http://humbio.ru/Humbio/es-cell/00004f31.htm
http://www.xumuk.ru/biospravochnik/160.html
http://www.xumuk.ru/biospravochnik/160.html
http://www.xumuk.ru/biospravochnik/692.html
http://www.xumuk.ru/biospravochnik/60.html
http://www.xumuk.ru/biospravochnik/60.html

COMaTHYECKOU KJIETKOM (Hampumep, Npu KyJbTUBUPOBAHUH KJIETOK PACTEHUI B BUJE
KaJUTYCHBIX KYJIBTYP C MOCJENYIOIEeH perenepamuen).

IL1I0pUNOTEHTHOCTH

CriocoGHOCTh CTBOJIOBOM KJIETKM Pa3BUTHbCS B KJICTKH pPa3HbBIX THUMIOB. B 1memom,

3M6pI/IOHaJIBHBI€ CTBOJIOBBIC KJICTKHU SABJIAOTCA INIFOPHUIIOTCHTHBIMH.

HJ'IIOpI’IHOTeHTHbIe CTBOJI0OBbBIC KJICTKH
OTI[CJ'IBHaH IUIFOPUIIOTCHTHAS CTBOJIOBAA KIICTKA CIroco0OHa K ,III/I(I)(i)GpeHHI/IpOBaHI/IIO B

TPU OCHOBHBIX BUJIA KJIETOK OPTaHOB - ME30JIEPMY, SHAOJEPMY U IKTOAEPMY.

JKTO-, M€30- U IHTOMOPPust

Cramuu BHYTpUYTPOOHOTO pa3BuTHs venoBeka. DopMupoBaHue 3 3apOJIBIIIEBIX JUCTKOB: 3KTOJIEPMbI, ME30ACPMbI U

SH/I0IEPMBI

Ha 3amazie pa3iu4aroT TP OCHOBHBIX THITA TEIOCIOXKCHHUS: SKTOMOP(HBIN, ME30MOPGHBIN M SHAOMOPQHBIH. DTH
Ha3BaHUS OHM TOJyYMJIM OT HAaUMEHOBAaHMH TPEX 3apOJBILIEBBIX JIHCTKOB: HAPY)KHOI'O — 3KTOJEPMBI, U3 KOTOPOTO
(dopMupyercsi HepBHas CUCTEMa, NMOKPOBHBIE TKaHM (KOXa) M IKeJe3bl; ME30JepMbl, U3 KOTOPOro (OpPMHUPYIOTCS
KOCTHO-MBIIIEYHAsT M CEpJCYHO-COCYHCTas CHCTEMa; BHYTPEHHETO — OJHIOAEPMBI, W3 KOTOpOro Qopmupyercs
MTUIEBAPUTENLHBIA TpakT. VI3BeCTHO, YTO K KOHILYy 3-i HEAeNN Pa3BUTHS 3apOJBIII YeJIOBEKa UMEET BHUJI TPEXCIOHHON
TUTACTUHKH, WM TPEXCIOWHOTO IWTKAa. B oOiiacTn Hapy»XHOTO 3apOobIIIEBOrO JHMCTKA BUIHA HEpBHas TpyOka, a
riTy0’ke — CIIMHHAs CTPYHA, TO €CTh MOSBIISIOTCS OCEBBIC OPTaHbI 3apOJIBIIIa YeIoBeKa. Teno 3apoapliia U3 II0CKOTO
IIMTKa TPEBpAIIAECTCs] B OOBEMHBIN, 3KTOAEpMa IOKPBIBAET TEJO 3apoAbllla CO BceX CTOpoH. M3 skromepmsl B
JanbHEHIeM 00pa3yroTcsl HEpBHAs CUCTEMA, AMUAEPMUC KOXKH U €€ TPOU3BOJHbIC, JUTEIHANbHAS BBICTUIIKA POTOBOH
HOJIOCTH, aHAJILHOTO OT/eNa NPSMOM KHILIKH, Biaranuiia. Me3ojepMma JaeT Hayajlo BHYTPEHHHM oOpraHam (Kpome
MPOM3BOJHBIX JHTOAEPMBI), CEPIEUHO-COCYIMUCTOM CUCTEME, OpraHaM OIMOPHO-IBUTATENHLHOrO ammapaTra (KOCTsM,
CyCTaBaM, MBIIIIAM), COOCTBEHHO KOXK€. DHTOJIepMa, OKa3aBIIAsICsl BHYTPH Tella 3apOo/Ibllia YeJI0BeKa, CBEPTHIBACTCS B
TpyOKy M 00OpasyerT >MOpHOHAIBHBIN 3a4aToOK OynyIied KUIIKH. Y3KOoe OTBEpPCTHE, cooOIIaromee SMOpPHOHAIBHYIO
KHIIKY C >KEITOYHBIM MEIIKOM, B JAIbHEWIIEM INpeBpaniaeTcs B IyIOYHOE KOiblo. M3 sHTOAEpMBI (hopMHpyIOTCS

SIUTEIUN U BCE JKEIIC3BI HPIH.ICBapPITCJIbHOﬁ CHUCTEMBI U IbIXaTCIbHBIX HyTefI.


http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:%D0%A2%D0%B5%D0%BB%D0%BE%D1%81%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B53.gif
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5:%D0%A2%D0%B5%D0%BB%D0%BE%D1%81%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B53.gif
http://www.xumuk.ru/biospravochnik/993.html
http://www.xumuk.ru/biospravochnik/160.html

EnuHCTBEHHBIN Ha MaHHBIH MOMEHT WCTOYHHUK J3TOTO THIIA CTBOJIOBBIX KIETOK —
BHYTpPEHHSSI Macca 0J1acTOUUCThl (3IMOPHOH Bo3pacTa 3-5 aHEW) — SMOpHOHAIbHBIE
CK, a taxxe U30JMpPOBAHHBIE U CIELUUATIBLHBIM 00Pa30M KYyJbTUBUPOBAHHbBIE KIETKU
TKaHu SMOpuoHa (Bo3pactoM oT 5 g0 10 nHel), Ha3bIBaeMbI€ 3apOJIBIIICBBIMU
CTBOJIOBBIMHU KJIETKaMHU. XOTSI YMOPUOHAIBHBIE M 3aPOJIbIIIEBBIE CTBOJIOBBIE KIETKU
OTHOCSITCSI K THITY IUTIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MX Ha3HA4YE€HHE, OCHOBHBIC

XapaKTEPUCTUKH JeNIeHUus U qudPepeHnpoBaHus pa3IudHbl.

IMOpHOHAJIbHbIE CTBOJIOBbIE KICTKH
[lepBbie ¢akT H3BICUYEHHS CTBOJIOBBIX KJIETOK Y 4YeJOBeuYecKoro smMOpuoHa (Ha
KUBOTHBIX AHAJIOTMYHBIE HWCCIEAOBAHUS TMpoBoaaTcs Yyxe Oonee 30 ner) wu
MOCJICYIOIIETO BHIPAIMBAHMS MX B JTJAOOPATOPHBIX YCIOBHUSAX ObUT 3a)MKCHPOBAH B
1998 rogy. Ucxoauslii MaTepuan uisi HOJYYSHHS KyJIbTYpbl SMOPUOHATBHBIX KJIETOK
MOATOTABIMBACTCS TYTEM MCKYCCTBEHHOTO OIUIOJAOTBOPEHUS B JAaOOPATOPHBIX
YCIOBUSIX M TIPENCTaBIsieT co0oil 3-5 mHeBHBIN SMOpPHOH, Ha3biBaeMbIid blastocyst

(6bmacTorucra).

bnacrouucra — 3-5 qHel nocie omio10TBOPEHUS

bnacromucT npencrasnsier coboi MyCcTON MAPHUK KIETOK ABYX TUIIOB: TPO(PoOIaCTOB,
PaCIOJIOKCHHBIX Ha TOBEPXHOCTH, U KJIETOK, COCTaBIISIONIMX BHYTPEHHIOIO Maccy.
BHyTpeHHss KiaeTouHas Macca pa3oBBETCS B IUIOMA, a TPodoOIacThl MHUIUUPYIOT

UMIIIaHTallluIO 1 BMCCTC C KJIICTKaMH BHHOMeTpHaHBHOﬁ TKaHH O6p&3YIOT IUIACHTY.


http://medbiol.ru/medbiol/har/0061ab46.htm
http://humbio.ru/Humbio/biochem/x014557f.htm
http://humbio.ru/Humbio/reprod/00037372.htm
http://humbio.ru/Humbio/femrep/000121c1.htm
http://humbio.ru/Humbio/reprod/00037909.htm
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Opna Gnacromucra (pe3ysbTaT OIJIOJOTBOPEHMSI M IMOCIEAYIOIIEro 3MOpHUOTeHe3a)
COJIEPKUT, B cpefaHeM, 30 >MOpHOHANBHBIX CTBOJIOBBIX KIIETOK, COCTABJISIIOIIUX €€
BHYTpeHHIOIO Maccy. MMeHHO 3T 30 KJIETOK BIOCIEACTBUM MOTYT CTaTh (H
MOCTETICHHO CTAHOBSTCS, YK€ B JIA0OPATOPHBIX YCIOBHUSAX) OCHOBOM MUIIIMAp/aM
BBICOKOCTIEIIUAIM3UPOBAHHBIX KJIETOK, COCTABJISIIOLIUMX Pa3IU4YHbIe OpraHbl — KOXKY,
JIETKUE, CEpILE U T.I.

Crnenyer, ogHako, 3aMeTUTh, uTo Auddepenumponka DT He oToOpaxaeT Bcex cTaauii
pa3BuTHs 3MOpHoHa, MO0 HE 00JIATaeT HU TOJSPHOCTHIO, HU '"TIJIAHOM CTPOCHUS
tena". Ilockompky »TO Tak, OC KJIETKM HE CIOCOOHBI 00pPa30BHIBATH

KU3HECTIOCOOHBIE YMOPHUOHBI.

B3pocJbie (coMmaTHyecKne) CTBOJIOBbIE KIETKH
B3pocnas cTBosoBas kietka - HenudhepeHIMpoBaHHas KJIeTKa, MPUCYTCTBYIOIIAs B
i depeHIupOBaHHON TKaHU, CHOCOOHAs K Pa3MHOXKEHHUIO uepe3 JCICHHE U K
nanpHeimemy nuddepeniupoBannto. OCHOBHAS POJIb B3POCIBIX CTBOJIOBBIX KJIIETOK
— BOCCTAaHOBJICHHE TOBPEXICHHBIX KIETOK TKAHH OPTaHOB, B KOTOPBIX OHHU
oOHapykeHbl. HekoTopple ydeHbIe Ha3bIBAIOT B3POCHBIE CTBOJOBBIC KIETKA —
COMATHYECKHUMHU CTBOJIOBBIMH KJIETKaMH. B OTIWYMH OT SMOPHOHATBHBIX CTBOJIOBBIX

KJIETOK, MPOUCXO0KIEHUE B3POCIBIX (COMATHYECKHX) CTBOJOBBIX KJIETOK IO CHX IOpP



HEU3BECTHO. 3a MOCIEAHUE HECKOJIBKO JIET UCCIEAOBAHMS B 00JACTH COMATHYECKUX
CTBOJIOBBIX KJIETOK MPOM3BENN MAJICHbKYIO PEBOJIIOIUIO, IMOCKOJIbKY OHHU ObLIH
oOHapy»eHbl BO MHOTHX OpraHax, rji¢ paHee Ha HUX He oOpalaid BHUMAaHHE.
HexoTopbie BUIBI B3pOCIBIX CTBOJIOBBIX KIIETOK, IPU OMPEAECICHHBIX YCIOBUAX, KAK
U HYMOpHUOHAIBHBIE, MOTYT TU(PHEPEHIIMPOBATHCS BO MHOXKECTBO PA3JIMYHBIX TUIIOB U
ux nuddepeHnupoBanre mMoaIaéTcs 1a00paToOpHOMY YIIPaBICHUIO.

Hctopusi uccnenoBaHusi B3pOCHBIX CTBOJOBBIX KIETOK Hadanach B 1960-x
rojiax, Korja y4eHble OOHapy KW, YTO KOCTHBIM MO3I COAEPKUT MO KpalHeH mepe
JIBa pa3IUYHBIX BHUJA CTBOJOBBIX KieTOK. OauH Tum, Ha3BaHHBIM hematopoietic,
dbopMHpyeT BCe THUIBI KJIETOK KPOBH, a APYrod, KOCTH, XpSIIH, XUPOBYIO U
BOJIOKHUCTYIO CO€IMHUTENbHbIE TKaHU. B 1990-x ydeHble 0OHApyXWIJIM, YTO MO3T
B3POCJIOTO 4YEJOBEKAa TAaKXKE COJCPKUT CTBOJIOBBIE KIJIETKH, CIIOCOOHBIE K
muddepeHIpoBaHUI0O B TPU OCHOBHBIX THMAa KIETOK Mo3ra — astrocytes,
oligodentrocytes u HEHPOHEI.

K coxanenuto, yem Bbilie CTeneHb AUPGEPESHIIMPOBAHNS KIETKH, TEM OHa
MeHee CrocoOHa K JeneHuto. Tak, Hampumep, HEUPOHBI MPAKTUYECKU HE JENSTCH,
TOT/1a KaK CTBOJIOBBIE KJIETKH KPOBU MMEET JIMMUT KOJIMYECTBA ACICHUN B Mpeaesiax
100.

IlepBoHauanbHO MPEANOIAragOCh, YTO 3TH 'B3POCIbIE" CTBOJIOBBIE KIETKH
OCYILECTBIISIIOT PEreHEPALMIO JIMIIb OY€Hb HE3HAYUTEIbHOIO YKCIa TUIOB KIIETOK;
OJIHAKO, CTaHOBHUTCSI Bce 0oJjiee OYEBUJIHBIM HX CYUIECTBEHHO OoJibllIas
miactuaHocTh ( Blau, 2001; Morrison, 2001; Prockop, 2003). Teopernyecku 3tH
KJIETKU MOTYT OBITb B3SITHl Yy MalueHta, Au@depeHIupoBanbl B J1ab0paToOpuu U
TPAHCIJIAHTUPOBAHBI TOMY € TMAIMEHTY JJII BOCCTAHOBJICHUSI TKaHH, YTO PEIIacT,
TakuM oOpa3oM, MpoOJeMy UMMYHHOTO OTTOpkeHHs. OJHaKo, Uisi HEKOTOPBIX
TUIIOB CTBOJIOBBIX KJIETOK HHM3Kasi 4YaCTOTa BCTPEYAEMOCTH, TPYAHOCTH MPU JTOCTYIE
K HUX MECTOHAaXOXXJCHUI0O U BBIJCICHUU, OTPAHUYCHHBIA TMOTEHUIHA Pa3BUTUSA U
IJIOXOW POCT B KIETOYHOM KYJIbTYp€ MOTYT CHAENIaTh UX OECHOJIE3HBIMU JIA Lenen
koHcTpyupoBanus Tkaneit (Vogel, 2001). B atux cinyuasx DC KIeTKH MPEACTABISIOT

co0010 OoJiee aJIeKBaTHBIN pecypc.
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JAuddepeHunpoBanue KiIeTKU
HuddepenunpoBanue — mpolecc NpU KOTOPOM HECHEeLHAIU3UPOBAHHAS KIIETKa
(Kakoil ABJSIETCA CTBOJIOBas KIJIETKA) CTAHOBUTCS OJHOM M3 MHOXECTBA THIIOB
KJIIETOK,  COCTaBJISIFOIIMX  TEJIO  WIM  OTAENbHBIA  opraH. B TeueHwue
g depeHINPOBaHNUS HEKOTOPBIE TEHBI aKTUBUPYIOTCS, IPYTHE OCTAIOTCS B CISIIEM
COCTOSIHUH, JaHHBIA IMPOLIECC PErYIUPYETCs CIOKHEHWIIUM MEXaHU3MOM, TOHKOCTH
KOTOPOTO OCTalOTCSl OJAHOW M3 OCHOBHBIX MPOOJEM HCIOJNb30BAHUS CTBOJIOBBIX
KJIETOK Ha mpakTtuke. B pesynbrate nuddepeHunpoBaHHas KJieTKa MNpUOOpeTaeT
ONpENEICHHYI0 CTPYKTYpy M (GyHkuuu. Hampumep, 3penas kieTka HepBa HMEET
TOHKHE, BOJIOKHUCTbIE OKOHYAHMs, MPUCHOCOOJICHHbIE HJis MpueMa/mepesadyu
AIEKTPOXUMHUYECKUX CUTHAJIOB JPYTUM KJIETKaM HepBa. B mabopaTopHbIX yCIOBUSX,
MOTYT OBITh CO3MaHBbl KaK TMOJHOCTBIO U depeHIrpoBaHHbIE, TaK M YaCTUYHO

CIICOaJIN3UPOBAHHBIC KIICTKH.

N3MeHunuch 1 MPEACTaBICHUS O KJICTOUYHOU Ju(depeHIUpOBKE C OTKPBITHEM
CTBOJIOBBIX KJICTOK?

Bomnpekn  yTBep)KIEHHMIO HEKOTOPHIX aBTOPOB — II0OKa HET. Bo-nepBbix,
maddepeHIIpoBKa  JIFOOBIX  CTBOJOBBIX  KJIETOK IPOMCXOJUT IO 3aKOHaM,
chOpMYTUPOBAHHBIM ISl KJIETOYHOW nuddepeHnupoBku BooOme. B atom u
3aKJIFOYAETCS LIEHHOCTh CTBOJIOBBIX KJIETOK KAaK MOJIEIBHOW CHUCTEMBI. BO-BTOpBIX,
KJIETKH, B TOM 4YHCJE W CTBOJOBBIC, HadaB JIU(DPEpEHIMPOBKY, YTPAUUBAIOT
CIIOCOOHOCTh K JICJICHUIO, TIO KpailHeH Mepe Ha KOHEUYHBbIX cTaausax. M, HakoHer,
W3yUYCHHE TOBEACHUS CTBOJIOBBIX KJIETOK HE TMOKoJIe0ao TPEACTaBICHUNA O
CTaOMJILHOCTH W HEOOPATHUMOCTU KJIETOYHOW auddepeHupoBku: u3 (ubdpormura,
MJIa3MaTHYECKOW WM M3 TapueTalbHOW KIIETKH JKENTyJKa HUKOTJAA HE IMOJYyYHUTCS
HEWPOH, a U3 HEMPOHA HE BO3HUKHET KOXHAs KJIETKa. Te3uc, 4TO CTBOJIOBAS KIIETKA
criocoOHa K pa3HOro poja TpanchopmaldsM, HUKaK HE HapylIiaeT 3TO MPaBHIIO, a
JINIIb JEMOHCTPUPYET MYJIbTUIIOTEHTHOCTb, CBOMCTBEHHYIO paHHUM

SMOpHUOHAIBHBIM KieTKaM. Ha ctagun TepMUHaNbHON AUQP(EPEHUUPOBKU KIIETKa



o0OpeTaeT cTabMIbHOE COCTOSIHUE U TePSET CIIOCOOHOCTD K JICJICHUIO U Pa3HOTO poja
IIPEBPALICHUSAM.

UTo e HOBOTO JAJI0 OTKPBITHE CTBOJIOBBIX KJIETOK BO B3pOCiOM opranu3Me? OHO
U3MEHWJIO HaIllM TPEJICTaBlIeHUs OO0 OpraHu3alui TKaHeW M O MeXaHW3Max
IPOTEKAIOIINX B HUX BOCCTAHOBUTEIBHBIX MPOLIECCOB. bbUI clieaH HOBBIA U OYEHb
BAXKHBIA BBIBOJ: AMOPUOHANbHBIE KIETKH C BBICOKUM IOTEHIMAIOM K Pa3BUTHUIO
COXPAHSIOTCA U BO B3pOCJIOM OopraHusMe. bosee Toro, OHM COCTaBIISIIOT BaKHEMIIEe
3BEHO B LIENM pPENapaTUBHBIX IIPOLIECCOB, O YEM paHEE HE MOA03peBAIH. Tak,
onuckiBas B 70-¢ rofpl SMOPUOHANIbHBIE KJIETKU B MEYEHU B3POCIION MBIIIH (B KHUTE
«BzaumopeiictBue TeHOB B pa3BuTum». M., 1977), s He mpennojarai, 4ro OHH
00JIaJJal0T CTOJIb BBICOKMM TMOTEHIMAJIOM K Pa3BUTHI0O M MNPUHUMAIOT aKTHUBHOE
y4acCTHE B pPEIapanuu.

OTKpBITHE CTBOJIOBBIX KJIETOK MOBJIEKJIO HEOOXOAMMOCTh 3aMEHbI CYIIECTBOBABILIEH
IO CUX MOp CXEMbl pPEIMApaTUBHBIX IMPOLECCOB B TKAaHIX HAa HOBYIO CXEMY,

OTpaAXKAKINYI0 CYIICCTBOBAHHNEC CTBOJIOBBIX KJICTOK BO B3POCIIOM OpraHu3McE.

N
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B Xoae KJIETOYHOTO JENEeHHMS W3 CTBOJIOBBIX KIIETOK BO3HUKAIOT MATEPUHCKAS H
TOYEpHSS KICTKU. MaTepHHCKNE UCTIONB3YIOTCS IS CAMOTIOAICPKAHUS IOy ISV,
a Jo4YepHHE OO0 «BBIXOAAT» B KaMOHWAIbHYIO KIIETKY, JTHOO HENOCPEICTBEHHO B
mupdepentupoBky.  CTBoJOBas ~ KJIETKAa  COXpaHsAET  CBOWCTBA  paHHUX
AMOPUOHATIBHBIX KJIETOK — IUIFOPUIIOTEHTHOCTh, a KaMmOuaiabHas 3Ty CIHOCOOHOCTH
yTpavuMBaeT U POU3BOINT JIUIIIb PETHOHAIBLHBIC CTPYKTYPBHI.

Takum 00pa3oM, B M3y4EHHH BOCCTAHOBUTEIHHBIX MIPOIECCOB CAENIaH OOJBIION IIar

Briepen. Ho mpenacTrouT eme oOdYeHb MHOTO CJeliaTh, YTOOBI I03HATh TOHKHE



MEXaHU3MBI MTOBEICHUS CTBOJIOBBIX KJIETOK M HAWTH BO3MOKHOCTH MCIIOBb30BATh 3TU
3HaHUS B KIIMHUYECKOU MTPAKTHKE.

Cutyanust B JaHHOM ciy4ae HempocTas. OHa OCIOXKHSETCS elle W MPUCYTCTBHEM
MapKepoB, KOTOPbIE CHEIUPUUECKH «METAT» CTBOJIOBbIE KJIETKU U MX MPOU3BOJIHBIE.
B uactHOCTH, B 0a3ajlbHOM, POCTOBOM CJIO€ SIUTENHS KOXXH MMEETCS CTBOJIOBBIX
kinetok 10%, a Oenok bl-uHTerpuH, cnenupUUEecKHii Mapkep 3THX KIETOK,
comepxkurcst 'y 40% KiIeTok 3TOro cios. B CBA3M € 3THM  COOOIICHUS O
B3aMMONPEBPAIICHUSIX U TpaHCPOPMAIHSIX KOKHBIX (a ¥ APYTUX TOXke!) CTBOIOBBIX

KJIETOK TPEOYIOT CEPhE3HON IKCIIEPUMEHTAIBHOM POBEPKH.

Ili1acTHYHOCTH B3POC/I0M CTBOJIOBOM KJICTKHU
[TnacTHIHOCTH — CITIOCOOHOCTH B3POCIION CTBOJIOBOM KJIETKH OOHAPYKCHHOM B OJTHOM
TKaHu 00pa3oBbIBaTh IU(PEpeHIIUPOBAHHYIO KJIETKY Jpyrod TkaHu. Hampumep,
B3POCIIBIE CTBOJIOBBIC KJIIETKHM KOCTHOTO MO3ra MOTYT AuddepeHIInpoBaThCs KaK B
KJICTKH HEpBa, TaK U B CIEeNU(PUICCKHE KICTKH, XapaKTEePHBIC IS TOJIOBHOTO MO3ra.
Cama KOHLENUHUS TIACTUMHOCTH B3POCJIOW CTBOJOBOW KIIETKM JIOBOJIbHO HOBa U
MOJIHOCTBIO HE M3y4YeHA. Pe3ysbTaT MMEIOIMMXCA UCCIEAOBAHUN CBOJUTCS K TOMY,
YTO TIpU OIPEJCICHHBIX YCJIOBHUSAX B3pOCHIas CTBOJIOBAas KJIETKA MOXET OBITh

T€HETUYECKH MIEpenporpaMMHUpPOBaHA.

I'eneruka CK

OMOpuoHanbHble CTBOJOBBIE KJIeTKH - DCK sBRsOTCS uaeanbHON CUCTEMOW JUist
HaAIpaBJIEHHOTO0 TepeHoca MyTalnuii B reHom Miekonutatomux [ Evans M.G.,
Kaufman M., 1981 ; Erickson R.P., 1988 ; Labosky P.A. et al., 1994 ].

[lepBruyHBIE KYJIBTYPBI 3TUX KIETOK MOJIYYAIOT U3 KJIETOK OJACTOIMCTHI (BHYTPEHHEH
KJIETOYHOM  Macchl) WJIM M3  TEPBUYHBIX  TMOJOBBIX  KJIETOK  paHHUX
MOCTUMILIAHTAIIMOHHBIX 3apojsbiiieid. [Ipu BeIpalliBaHUM HA MUTATEIBHOM CIIOE U3
aMOpuoHaIbHBIX ¢GuopodmactoB DCK coxpansitores B HeauddepeHITMPOBAaHHOM
coctostHuu oT 3 Mec. A0 1 roxa. Ilpu 3TOM OHM MOrYT OBITH HECKOJBKO pa3

3aMOpPOKEHBI U OTTasAHbl 0€3 NOTEpU CIIOCOOHOCTH K AU (HEepEHIUPOBKE.
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OCK, BBeneHHble B Onactouenb (MOJOCTh OJACTOLUCTBI), COXPAHSIOT CBOIO
TOTUIIOTEHTHOCTh M MOTYT YYacTBOBaTb B (HOPMUPOBAHHUU MPAKTUUYECKH BCEX
SMOpPHOHANIBHBIX 3a4aTKOB M OPraHOB pa3BUBAIOLIErocs 3apojplmia. B pesynbpraTe
o0Opa3yeTcsi )KMBOTHOE - XMMEpPA - COCTOSIEE U3 KIETOYHBIX KJIOHOB JIBYX Pa3HbIX
TUIIOB: KJIETOK HCXOJHOro poautensckoro reHoruna u OCK. Ecim 3TH KIIETKH
pa3iInyaroTcs, HallpuMep, 10 IeHaM OKPACKH LIEpCTH, KUBOTHOE-XUMEpA - OyZeT
MMETh IONEPEYHYI0 WM IISITHUCTYIO OKpAll€HHOCTh. lIpum 3TOM Bce KUBOTHEIE,
HE3aBUCHMBIM 00pa3oM MOJyuYE€HHBIE B PE3yJIbTaTe BBEJIECHUS B OJIMHAKOBBIE IIO
TEHOTHUITY 3apOJBIIIM OJHOW M TOH K€ JIMHUU KIETOK, OyIyT OTJIMYaThbCid JPYT OT
Apyra Mo XapakTepy MSATHUCTOCTH, TaK KaK BCE XMMEpBI Pa3lWYHbI 1O HaOOpy
KJIETOYHBIX KJIOHOB, Pa3BUBLIMXCA U IU(P(EpEHIMPOBABIIMXCS U3 BBEICHHBIX B
3apoabii DCK. Xumepnbie xuBOTHBIE, Y KoTopbix DCK nuddepeniupoBanucey B
MOJIOBBIE KJIETKHU U JIajli Hadyallo MOJIHOLEHHBIM 3peibIM rameTaM, OyayT yCTOWYHBO
nepenaBaTh CBOMM IIOTOMKAaM I€HETHYECKYI0 MHpopMaluio, coaepxauryrocs B DCK.
Takux >KMBOTHBIX HWHOIZA HAa3bIBAIOT 3apOJBINIEBBIMU TpaHcmuTrepamu. llpu
CKpEIMBAHUM WX C MbIIIAMU JUKOTO THUIA YacTh TIOTOMKOB OyAyT YyXe
reTepo3uroTHsl 1mo MyTaHTHbIM reHam OCK, 1. e. OyayT HecTH MyTaluio B

rarmiIonaHOM COCTOAHHUH B KaXXIOM THIIC KIICTOK. D10 B paBHOﬁ CTCIICHHN OTHOCHTCA U


http://humbio.ru/Humbio/moldiagn/x0009a8c.htm
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K MyTalusaM, peABapUTeIbHO HCKyccTBEHHO BBeeHHbIM B DCK. CkpemrBas Takue
TETEPO3UTOTHI, MOXKHO IOJIYYUTh )KMBOTHBIX, TOMO3UTOTHBIX 110 3aJaHHON MyTalUu.
EcrecTBeHHO, NOCHenHEee NOCTHKHMMO TOJIBKO B TOM CiIy4ae, €CIM MyTalus HE

OKa)XeTCs JeTalIbHON B TOMO3UTOTHOM COCTOSIHUU Y ) KMBOTHBIX 3TOT'O BH/JA.

NB!

Tpancoemepmunayus u mpancouggepenyuposxa

B csa3u ¢ HeobbluaiiHO WUPOKUM NOMEHYUATIOM CMBONI0BbIX KIEMOK BO3HUKAEN NYMAHUuyd ¢
NOHAMUAMYU MPAHCOemepMUHayuu u mpancouggepenyuposku. B pezynemame npunsmvle 6
2UCMON02UU U IMOPUOTIOSUU MEPMUHOOUYECKUEe NPABULA PASMBIBAIOMCS U 803HUKAEM NOY6d 05
0ecnI00HbIX OUCKYCCUL U CNEKVAYULL.

eticmeumenvHo, eciu mpancgopmayuro cmeoiosblx KIemoK 8 Pa3HblX HANPAeIeHUsX 0003HaA4Umb
Kak mpauncoughgepenyuposky (a Hekomopwvlie agmopsl NO380IAI0M cebe MaKyio 80JIbHOCHY), 6Y0ym
HE0OOCHOBAHHO — pA3pYUleHbl  NpedCmasienus o  CMAaOUIbHOCMU U HeoOpamumocmu
oughgepenyuposxu, umo eedem K Hegoobpazumou nymanuye. Ha camom oOene nem nuxaxux
OCHOBAHULL HUCHpOGepeamb cywecmsyrowue 632n0vl. CosepulenHo 04e8UOHO, 4mo KiemKd,
nomepsAsuias, CNOCOOHOCMb K O€leHUr0 U BCMYNUBUIAS HA ONPeOeleHHbI NYyMb pPA36UMUsL
(hanpumep, Helipobnacma), He ModCem OamMb HAYALO0 OpyeuUM NPOU3BOOHBLIM. [lobumuvcs
PENPOSPAMMUPOBAHUsL A0pA He mak-mo npocmo. [adce e2o nepecadka  Opyeyio yumoniasmy (8
YACMHOCMU, NPU NOLYYEHUU 2emepPOKAPUOHO8 U 68 ONbIMAX ¢ NepecacKoll a0ep), U mo e 6ce2od
ycnewnta.

3apecucmpuposanuvie cuyuau mpancopmayuy  CmMeoNI08bIX KIEMOK OMHOCAMCA K OpyeoMy
cobvimuio — mpancoemepmunayuu. Ilpoyecc smom 0asHo usgecmer 6 IKCNEPUMEHMATLHOU
ambpuonocuu 6a1a200aps pabomam 86l0arULeoCs Uelyapcko20 SMOPUOL02A U ceHeMUKa IpHcma
Xaoopua. Onucannoe 6 psioe pabom «npespaujeruey IUudIbHOU KIemKy 8 HelupoH o00vACHAem s,
BUOUMO, 2eMepPO2eHHOCMbIO NONYIAYUU 2AUOYUMOS, N.e. HeKOMOpble U3 HUX MOZYN COXPAHSAMb
ceolicmea KambuaibHOCmu, a HnOpow U «cmeososocmuy. B makom cnyuae obOnapyscenHblil
pernomen youenenus He 6vlzvleaem. Hanpumep, nokazawo, uymo KiemxKu mMax HA3bIBAEMOU
PAoUanbHOU U, KOMopas HA PAHHUX SMANAX OHMO2EHe3a CIAYHCUM CYOCmMpamom Ons Muepayuu
ouppepenyupyrowuxcs HepeHbIX Kiemok, cmanogamcs veupornamu. OOHAKO NOMOM GbIACHUNOCD,
Ymo Ha camom oeie NONYIAYUS KIeMOK PAOUANbHOU 2NIUU 2eMepO2eHHA: YACTb KIeMOK COOePHCUM
HelipanbHble MapKepvl (OHU 8NOCIEOCMEUU CIAHOBAMCS HEPEHBIMU), d HaCMb — 2IUAIbHbLE (MmaKue
U CMAHOBAMCSL 2AUANbHBIMU). MHbIMU CLOBAMU, HECMOMPS HA MO, YMO 6Ce KIeMKU PAOUATbHOU
2nUU GHAUAe BBINOIHAIOM OOHY U MY JHce BPEMEHHYI0 (YHKYUIO, OHU Yoce O0emepMUHUPOBAHbI K
PA3BUMUIO 8 PA3HBIX HANPABIEHUAX. SHAUUM, OOHAPYIHCEHHDIL heHoMeH UX mpanchopmayuu — He
mpancoupgepenyuposka, a mpancoemepMuHayusl.
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