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B mnponecce sMOpHOHAIBHOTO pPa3BUTHS CTBOJIOBBIE KIIETKH TPaHCPOPMHUPYIOTCS B
KJIETKU - MPEAIIEeCTBEHHUKH MaTpHIlbl 3y0a: aMeno0iacT U OJOHTOOJIACT, KOTOphIE 3aTeM
GOpMHUPYIOT COCTUHUTENBbHYIO TKaHb 3y0a, MyJbly, U 'oOpacTaloT’ MHUHEpaIU30BaHHOU
000JIOUKOM W3 SManM M JACHTUHA. JIeHTHMH 3amMinaeT MyJablny OT HEeXelaTelbHbIX
BO3JIeHCTBUH. B oTIm4me oT KOCTHOM TKaHU MaTpula 3y0a, 0THaXk bl CHOPMUPOBABIINCH, HE
MEHSIETCS B TeueHUE Bcel >Ku3HU. OJHAKO MOCIIE XHMHYECKOTO WM MEXaHUYECKOTO
MOBPEXKJEHUS 3y0a JEHTUH YaCTUYHO BOCCTAHABJIMBAECTCS 32 CUET COACPKAHUS B ITYJIbIIE
3y0a CTBOJIOBBIX KJIeTOK. CTBOJIOBBIE KJIETKH IMYJIbIIbI 3y0a AenaTcs elle ObICcTpee CTBOIOBBIX
KJIETOK M3 KOCTHOro wmosra. llpm MexaHMYecKHX NOBPEXIEHUsAX 3y0a WM Kapuece
CTBOJIOBBIE KJIETKH IYJIbIIbI HAUMHAIOT aKTUBHO JEJIHUTHCS, IPEBPAILAsICh B IPYrUe KIETKH, B
TOM YHUCJIE€ W B KJIETKH - NPEIIICCTBEHHUKH 3YOHOW TKaHU, OJOHTOOIACTBI, KOTOpHIE
OOHOBJISIFOT MONYJIALIMIO MOBPEXKIEHHBIX KJIETOK 3y0a. BemecTBo, ynpasisiomiee npoueccom
TpancopMalui CTBOJIOBBIX KJIETOK MYJbBIBI, OENIKOBas MoOJIeKyJsa, HasbiBaemas BMP-2
(bone morphogenic protein-2), mpucyrcTByeT B KOcTHOM Mo3re. OHa BOBI€UYEHA BO MHOTHE
npouecchl AeneHus U aud@epeHunpoBKy KieToKk opranusma. [locne moBpexaeHus 3yda
BKJTFOYAETCSI TCHETHUECKUI MEXaHU3M, 3amycKawmuii cuate3 BMP-2, mocne dyero B 3yOHOM
TKaHH aKTUBUPYIOTCSI BOCCTAHOBUTEIbHBIE MIPOLIECCHI.

PaccMOTpUM HECKOJIBKO METOAMK BBIpAIIMBAHUSA 3yOOB M3 CTBOJIOBBIX KIIETOK, 3TH
WCCIIeIOBAaHUSl Ha CETOHSIIHUM JeHb HOCIT KCIIepUMEHTaNIbHbI XapakTep. KiionupoBanus
3y0OB MO3BOJIUT YYEHBIM MEPEUTH U K 00Jiee CIOKHBIM 3a/layaM, TAKUM KaK KIOHHPOBAaHHE
yTpayeHHBIX YacTeil Tena. 3yObl ObUIH BBIOpaHBI B KAYECTBE IKCIIEPUMEHTAIBHBIX 0OBEKTOB
MIOTOMY, YTO UX OTHOCHUTEJBHO JIETKO YJAJIUTh U 3aMEHUTh HOBBIMHU WUJIM UCKYCCTBEHHBIMH,
€CJIM B X0JI€ DKCIIEPUMEHTA YTO-TO MOUJIET HE TaK.

[Ipu mepBoM MeTOJEe UCHONB3YIOTCA COOCTBEHHBIE CTBOJIOBBIE KJIETKH MAIIMEHTOB, HO
MUHYS CIIO)KHBIA 3Tall MX BBIACJIEHUS W KyJIbTUBUPOBaHMA. BMecTo 3TOro Ha MecTo
HEHYXXHOTO 3y0a BO PTY OOJBHOTO KpPEMSTCS CBOETO pOJAa «CTPOUTENBHBIE Jieca» U3
MoJIMepa U TUApOKCUIIaNIaTUTa, KOTOPbIe M3rOTaBIMBalOTCs ¢ oMol 3D-npuntepa. Ha
3Ty OCHOBY 3aKpEIUIAIOTCA MOJieKyibl ¢akTopoB pocta SDFl u 6enkoB BMP7, kxotopsie
CJIy’KaT CUTHAJIOM, ITPUBJIEKAIOLIUM CIOJIa CTBOJIOBBIE KJIETKHM NPsIMO U3 opranusma. Criycts
O Henenb NMOBEPXHOCTb «CTPOMUTENBHBIX JIECOB» JEUCTBUTEIBLHO IOKPBITA HOBOM MAacCOU
KJIETOK JIEHTHHA, HO Ha JieJe OT Hero A0 MOJHOW pereHepaluu LEeJoro 3yda erie Aaleko.
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Bo3moxxHO,  MOHAamOOMTBCS ~ HECKONBKO  BMEIIATENBbCTB,  YTOOBI ~ BOCCTAHOBHTD
MIOCJIEIOBATENbHO MYJIbITY, IEHTHH U Ipyrue TKaHU B3POCIIOro 3yoa.

Btopoit meTon 3akito4aeTcs, B CIEIYIOIIEM B MOATOTOBIEHHBIE CTBOJIOBBIE KIIETKU
OTpesieNIeHHBIM 00pa30M BBOJSATCS IPSIMO B JECHY Ha MECTO OTCYTCTBYIOIIETo 3y0a, Te
BIIOCJIE/ICTBUM  TPOUCXOJUT  pa3BUTHE HOBOro 3yOa. bmaromaps  TexHosoruu
MPOrpaMMHUPOBAHUS KJIETKM HOBBIN 3y0, 3aHUMAIOIMI BaKaHTHOE MECTO, BBIPAILIMBAETCA B
COOTBETCTBUHU C BHEUIHUMHU U (PYHKIIMOHATBHBIMHU NapameTpamu. [Ipoiiecc BeipanimBaHus
HOBOT0 3y0a 3aHMMAaeT OKOJIO 2 MECSIIEB.

B TpetheM meTonme msisi cozmaHusi 3y0a MCHONB3YIOT KJIETKH MBIIMIMHOTO SMOPHOHA -
ME3CHXUMAJIbHBIC U AMHUTEIAAIBHBIC (M3 dTHX TUIOB KIETOK Pa3BUBAIOTCS 3yObI), KOTOPEIC
BBIICP)KUBAIOT B IUTATEIbHOM Cpele, CTUMYJIUPYIOUIEH HX JelIeHUEe, W BBOIAT B
KOJUIAr€HOBYIO MAaTpHIly. 32 HECKOJIbKO JHEW U3 KJIETOK (OPMUPYIOTCS IOJHOIEHHBIC
3apobIy 3y0oB. J{Jist mpOJOSIKEHHS SKCIEPUMEHTOB Y B3POCIBIX MBILIEH BBIPHIBAIOT 3YOHI,
a B OCTaBIIMECS HAa MX MECTE JYHKH IEPECAKUBAIOT BBIPAIICHHBIC 3aPOJBIIIN, KOTOPHIE
OBICTPO pa3BHBAIOTCS B 3yObl C HOPMAJIbHOW CTPYKTYpoil M cocTtaBoM. boiee Toro, B
pacTyme 3yObl YCHENIHO MPOpacTaloT KaNWUISAPhl U HEPBBI, TO €CTh, 3yObl MOJIY4arOTCS
JNENCTBUTEIBHO MOJHOLICHHBIE.

[Ipu yeTBEpTON METOAMKE BBIIEISAIOT U3 MOJISIPOB MBIIIEH JIBa TUIIA CTBOJIOBBIX KJIETOK
Y TIOMEIAIOT UX B CHEIHabHbIE (OPMBI, KOTOPBIE AODKHBI 00ecrieunBaTh (popMupoBaHue
HY)KHOH (GOpMBI HCKYCCTBEHHBIX 3y0OB. CdopMmMupoBaBIIdecs TIOCIE CTPYKTYPHI
UMIUTAaHTHPYIOT B HIDKHUE YeNtocTh Mbliieid. B Teuenne 40 aHel MMIUIAHTATHI YCIEUIHO
CpacTaloTCsl C OKpPYXAmIMUMH HX KocTamu democtd (Puc.2.5.2). Ananu3 TkaHeit
VMMIUIAHTATOB BBIABIISICT AK€ IMPUCYTCTBUE HEPBHBIX BOJIOKOH, YTO CBUIETEILCTBYET O
MOJTHOW MHTErpamuu 3y00B B OKpysKarolie TKaHu. [Ipy 3TOM TpaHCIIIaHTUPOBAaHHBIE 3yObI
HE BBI3BIBAIOT 3aTPYAHEHUI MpPH MPUHATUU MUILM U *KeBaHUU. CTBOJIOBBIE KJIETKU 3yOOB
ABJIAIOTCS WJEalbHBIM MaTepuajoM JUid OTOM IeJid, TaK KaK OHHU CIOCOOHBI
muddepeHIIMpoBaTEC B KIETKA IMalld, JEHTHHA, 3YOHBIX KOCTEH W COETUHUTEIIbHBIX
BOJIOKOH.

3ayaTKi W TyJblla TPETbUX MOJIAPOB M BPEMEHHBIX 3yOOB 4YelOBEKa MOT'YT ObITh
UCIOJIb30BaHbl KaK HCTOYHUKU CTBOJIOBBIX KJIETOK. DTOT OMOJOTMYECKUN MaTepuai BIOJIHE
JOCTYIIEH, a KJI€TOYHbIE OMYJISILIUY 110 CBOUM cBoMcTBaM cxofHbl ¢ MCK xupoBoiil TKaHU U
CrocoOHBI K mponudepanuid Kak B YCIOBUAX in Vitro, Tak W in Vivo W SBISIOTCA
MYJIbTUIIOTEHTHBIMU. [10 pe3ynbTatam ncciieIoBaHUM KIETKH U3 3a4aTKOB TPETHUX MOJISIPOB
4esioBeKa 00s1afaroT ceoiicTBaMy, aHasiornuHbiMu MCK, skcnipeccupyroT BBICOKUN YpOBEHb
MPHK reHoB (hakTOpoB TpaHCKpHIILIMHK, YTO XapakTepHO i IiropunoTeHTHeXx CK, u
crnocoOHbl K Jud@epeHuupoBKe B aJUNOTEHHOM, XOHJPOTEHHOM, OCTEOI€HHOM U
HEHPOHAJIBLHOM HAIIPABJICHUSX
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