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OpraHoB M TKaHen. U3 CTBONOBbIX

KJ1IETOK MOXXHO co3aaTb Ntobyro
TKaHb, BbIPpaCTUTb /1060 OpraH.

Cronb Heob6blUHbIE X CBOUCTBA

6bI/IN OTKPbITbI HE TaK AaBHO,

OAHAKO NPOpPbIB B 3TOU 06nacTm

3a nocneaHne HeCKOJ1bKO neT 6bin
YHUKA/NIbHbIM.




BlaBHO MeAAuKM 3asiBUJIN, UTO roTOBbI
DBbIX K/IETOK HOBblE 340pOBbie 3y6bl.

)ATHaAA MeTaMop(o3a-CTBOJIOBbIE K/IE€TKN MOIyT
0 CBOEM KOCTHOMO3roBOM NMPOUCXOXXAEHUMU, UTO
pefiesIEHHbIX (haKTOPOB NpeBpaLLaloTCs AAXKE B
DHbI). Yepe3 aBe Heaenu nocne aobasneHnn
bHOr0 BELLECTBA B KY/IbTYPY CTBOJIOBbIX KJIETOK
9 COCTOSIT U3 HEMPOHOB. JTO NOKa JInllb

AYKeIbIMU MOPaXKEHUSIMU CMTIMHHOIO U roJIOBHOIO MO3ra.
Npn BBeileHnn CO6CTBEHHBIX CTBOJIOBbIX KJIETOK KOCTHOrO MO3ra B
CNMWHHOMO3roBOM KaHaJ1 Ye/loBeKa OHU PaBHOMEPHO pacrnpeaenstoTcs
no BCEM OTAEJIaM roJIOBHOro MO3ra, He HapyLuasi ero CTpyKTypbl.

CTBOJI0BbIE KJ/IETKM NpEeBpaLLaloTCs B Ne4YeHOUYHblIe. YCTAHOBJIEHO,
YTO NPU NOBPEXAEHNM NEeYEeHU HOBbIE NeYEHOYHbIE K/IeTKHU
(renaTouuTbl) M UX NpeaLecTBEHHUKN (POPMUPYIOTCA B OCHOBHOM M3
AOHOPCKMX CTBOJIOBbIX KJ/IETOK KOCTHOrO Mo3ra.
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CTBO/I0BbIE KIETKH

MU CTBOJIOBbLIX KJIETOK ceroaHs, 6es

f.Jlen0 B TOM, YTO B pyKax Y MEUKOB
a: ocobble 6enku,Tak HasbiBaeMble bone
?), Bbi3blBalOLLME NepepoXxaeHne CTBOJ1I0BbIX

K THOM TKaHu (ocTteobnacrtbi). B CLUA y)xe npoxoaaTr
w ACMbITAHUWA U CKOPO HAYHYT LULMPOKO NPUMEHATLCA B
DpPUCTbIE rybkun, HanoJIHeHHble OAHOBPEMEHHO U
kaMu 1 BMP.MoMewan Takne 4yyno-rybku B
noBpexaeH 3CTO (30HY NnepenoMa Uam NycroTy nocsne yaaneHuvs
OCTE0CapKOMbI),MOXXHO Y)Xe B Te4eHUe ABYX MecsiLeB 3arnoJIHUTb

HeAOoCTaloLWMN NPOMEXYTOK A0 25 caHTuMeTpoB AnMHOWU. bonee Toro,

ceiyac Begercsa pabora no BctpamBaHuio reHa BMP B cTBOJ10BblIe KJ1ETKM.
JTO O3Ha4aerT, YTo, NepepoaAUBLLUUCL B KOCTHbIE KJ/IETKU, OHU CMOryT CaMy

no ceb6e BoipabaTbiBaTb 6€n10k - BMP, MHMUMMpyowmnx npouecc

npeBpaLleHUA CTBOJIOBbIX K/IETOK B KOCTHbIE.
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UcToYyHUKN cTBOJI0BbI
BOCCTaHOBUTE,

‘ 4

;.\" lleCTBYeT YHUBEepCaJibHbIi MEXaHU3M
] b30BaHUEM BHYTPEHHEro KJeTo4yHoro
DCTHOrO MO3ra. OTU KJ/1IETKU MOryT
HO ApPpYyruve KJ1eTkKku, nornas B COOTBeTCTBYI-OI.I.IMVI
TBOJ10Bbl€ KJIETKN HAYNHAIOT nOCTynaTb B
K, Korna nosay4yaror COOTBETCTByI-OI.I.I,VWI CUIrHan m3
f"ﬂ"" , bl. [IOCTUrHYB MeCTa NOBpeXAeHUsl, OHU
eae 1HbIX CMrHaJ'IbeIX MOJIEKY/1 npeBpallaroTca B
HEeAoCTalLlMeE KJIETKN NoBpe HHOM TKaHu. Ho XpaHuiumuje CTBOJI0BbIX
KJ1ETOK Heucqe naembiM. lNMocne 3aneunBaHnsA OGI.IJVIprIX
nospexna CTHbIVI MO3r «nycreer», Aa 1 C BO3pacCtoM 3anac
CTBOJIOBbIX KJIETOK 3HQUUTEJIbHO YMEHblUaeTcs. Korga mbl poxkaaeMcsi, y HAC B
KOCTHOM Mo3re Ha 10 ThICSiY KPOBETBOPHBIX KJIETOK MPUXOAUTCH 0JHA CTBOJIOBAsI
KJIETKA. Y MOAPOCTKOB CTBOJIOBBIX KJIeTOK Yyke B 10 pa3 menbune. K 50-Ttu ronam Ha
NMOJMIIJIMOHA KPOBETBOPHBIX KJIETOK 0JHA CTBOJIOBAsI KJIeTKa, a B 70 JieT oTOMparh
NMpo0dy KOCTHOI0 MO3ra NMpPocTo 0eCCMBICJIEHHO- TAM BCero JIMIIb OIHA CTBOJIOBAS
KJIeTKA HA MUJJIMOH KPOBETBOPHBIX KJIETOK. T0O eCTh c1aBaTh KOCTHBIM MO3I' UMeEeT
CMBbICJI TOJIBKO B MOJIOIOM BO3pacTe, CTApUKaM NPUAETCH UCIO0JIb30BATh YyKHE
KYJbTYPBI CTBOJIOBBIX KJIeTOK. [Ipu 4yem JoHOpCKHE CTBOJIOBBIE KJIETKH Y100HEee BCEro
M0JIyYATh MPSAMO NPHU POKIACHUU U3 IYNIOBUHBI U IUIALEHTHI, [J1¢ OHU TOXKE COAePKATCH
B 10CTATOYHOM KOJIHYeCTBeE.




[IpuMeHeHune pocCTC BbIX

AndpepeHumpyoLInX'q
CTBOJIOBbIX KJ/IETOK B C

1eTOK BBOAAT B Ao3e 10 MKr exxeAHEeBHO, B
DBAHHbLIM NAPOAOHTUTOM Pa3J/IMYHOMN
IXOAHOM CKIIaAKu npeaasepus pra.

(PAKTOPOB CTBOJI0BbIX K/1eTOK Y 80% naymeHTOB
AETCA NOJIOKUTENbHbIN 3 eKT:

v DUYBCTBUE, Mcue3nu 3ya u 6onm (100%);
po HUBOCTb AeceH (71%);

. B3 b MIOTHOCTb U LBET AecHbl (66,7%);

= [MpoE€ apeBa 6bina oTpuuyatenbHoi B 81% cnyuyaeB

PocroBble dak JIETOK CNOCO6CTBOBaIM BOCCTAHOBJIEHUIO NOKa3aTenen
MMMYHMTETA, HecneundpnuuecKkon peaMcTeHTHOCTU U reMOCTa3a NpPeMMyLLLeCTBEHHO
Npu NIErkon U cpeaHein cTeneHn TAHKECTU NapoAOHTUTA.

Yepes 8-10 mecsiueB y 60/1bHbIX NAPOAOHTUTOM NOJIy4YaBLUMX POCTOBbIE (PAKTOPbDI
CTBOJ10BbIX KJIETOK, OTCYTCTBOBaJ10 060CTpeHMne npouecca, MCYe3sim HeNnpusTHblie
oLwlylieHus B fiIeCHaX, YKPenuJncb noABMKHbIe 3y6bl. Ha peHTreHorpaMmmMax He
6b1/10 BbISIBJIEHO NPOrpeccupoBaHue AeCTPYKLUMN KOCTHOM TKaHM, @ YMCJI0 O4aroB
0CTEeonopo3a YMeHbLUUI0Cb.
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>IX KJIETOK. Ero HasHaYeHue — cCOXpaHeHUe uyh
HOT'MX JIeT CTBOJIOBBIX KJIETOK, BbIACJICHHBIX U3

10JIb30BaHbI TOJBKO B €r0 MHTEpecax UJin
ax ero ceMbH.

aJl IPOEKTOM ero TPYAMJIUCH YueHble U3 JIOHT0OHCKOro
ayqnoheHTpa sku3Hu B Herokaciie. OH ucnoJib3zyer

MHOI‘O‘IHCJIeHHBIMl_ﬁaHKaMI/I IMYNOBUHHOI KPOBH, cymecTBymux B CIIIA u MHOrnx
€BPOINEeCKUX CTPaHaXx.

bank Oyaer HCHO/Ib30BaTh CTBOJIOBbIE KJIETKH, B3SITbIe M3 SMOPHOHOB M IPYrUX
YyeJI0BeYeCKUX TKaHel, a 3aTeM OyleT Co031aBaTh YCJI0BUA ISl HX 0€CKOHEYHOI0
Pa3MHOKEHUS U BbIPAIIMBATH U3 HUX Pa3jIMYHbIe cienqupuyeckue KieTku. bank
TaKsKe 3aiMeTCH XPaHeHHEeM U MOCTABKOM CTBOJIOBBIX KJIETOK, HEOOXOAMMBIX ISt
U3y4YeHUd U JieueHus nuadera, paka, 0osie3nu [lapkuHcoHa u Apyrux 3a001eBaHM M.




Be CTPaH 00HAPY:KMBaeTCs MapaLieib

DILYyCTUMOCTHI0 A00PTOB.

)aBHUBAETCS K NPaBy MaTepH Ha *ku3Hb. HecMoTps Ha 3T0,a00pT
3aKOHEH, eCJIM KU3HN MaTepH yrpo:kaeT npsiMasi onacHoctsb. U3HacuinoBanue,
KpoBOCMellleHHe WU AHOMAJIUM 3aPOAbIIIA He SIBJISIOTCH ONPABJIaHUEM.

beabrusi u Humepsianabl NPOBOAST UCCIEI0BAHNS HA SMOPUOHAX NIPH
CYTCTBHH 3aKOHOAATEILHBLIX paMok. B Ilopryraiumu, riae aopT He3aKOHEH, KPOM =
CJIy4aeB U3HACWIOBAHMS UJIM IO CePbe3HBIM MEeIMINHCKUM NPUYNHAM, U
0€30roBOpPOYHO 3amnpeinieH nocJje 12-i Hegeau OepeMeHHOCTH, HET
3aKOHOIATEJIbCTBA, HO HET U ucciefoBaHnil. OHU 3anpelieHbl B ABCTPHH,
PMaHUU U Jaxe B0 PpaHUUM, HO NOCTCAHAA MO3BOJIAET U3YyUYeHUue IMOPHOHOB 0e3
HaHeCeHHUs yuep0a ux HeJOCTHOCTH U NPEUMILVIAHTAIMOHHYI0 TUATHOCTHUKY .




CmeoJ106vle KlemKi.,
no3uLUU3IAPYe

HUTY TOJBKO ISl 5)KM3HECTTOCOOHBIX
)I0TBOpeHuM in vitro. UcciaenoBanus
nycTuMbl B @Puniasnauu, Ucnanuu u

IX CTPAHAaX 3aKOHOAATEJIbCTBO JIN00
ABJISIETCHA. DTH CTPaHbI, KAK U Te, Ij1e

TBYET, MOI'YT PYKOBOJACTBOBATHCS &
APOAHLIMH NPABHJIAMM. ek 28e oo
, nouohepMaHml, MPOSBJSIOT JIMIleMepHe U $5.

ITh IITATOB BBEJIN Y Ce0sl 3AKOHBI,PEryTHPYIONIHE HITH

€I0BAHMSI HA YeJI0BEYeCKUX IMOPHOHAX, 32aPOAbIIIAX WIH

x gersix. Ha ¢penepasbHoM ypoBHe 3anpenieHa GpMHAHCOBAs
&ccuenm;amm, B KOTOPOM 3MOPHOHBI Pa3pylIaAKOTCS.

enle He POKICHHBI
MO//IePKKA JI100




BYAET COBCEM HE BEOAbHO

.
DImuueckue
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X M Ba)KHBIX po0daeM. MHoOrme u3 HUX
K, MCTOYHMKOM KOTOPbIX MOKeT ObITh
Hbl, TKAHb 3aPOAbILIA UJIH TKAHb HA

oI M ﬁesonaﬁocnl KJIETOYHbIX 0AHKOB; KOH(PUICHINAJIBHOCTD U 3AIUTHI
YaCcTHOTO XapaKTepa renernuyeckoit uagopmanuu. Hakonen, ectb npodsaeMbl
KOMMEPUUH U KOMIICHCANUU YYACTHUKAM IPOLECCa; 3aUTA YeJI0BCUYECKUX
TKaHe#, FTeHeTHYEeCKOro MarepuaJia u HHGpopMaluu NPU UX NepeMeleHUU Yepes
rpasHuubl Kak B npeaenax EC, tak n mo Bcemy mupy. Bee 3tu nmpo0sieMmbl BazKHbI,
HO 00JIBIIUHCTBO U3 HUX B MOCJIETHUE TOAbI yKe 00CYKIATUCH.




C UCCIICAOBAHUS CTBOJIOBEIX KJICTOK
i1 SMOPHOHOB B HAJICXK/IE HA TO, YTO Oy/IeT
, YPE3BBIYANHO OIACEH U MIPOOIEMATHYCE

MsI HAKOTIJIEHO TOpa3io OOJIbIIIE TaHHBIX U
€BTUYECKUX MEPCHEKTUB OT UCIIOIb30BaH
mlx k1eTok ( OCK ). Bo — BTOPBIX, MOKETER LS
KJICTKHU Moi’my"r JUJIsL OJHUX TEPANEBTUYECKUX LIENIEH, a D :
B — TPETbUX, MBI 3HAEM, YTO MOKHO U3MEHATH WJIM 3aMEIIATh
B uesnoBedeckrx DCK, HO BEPHO 1 3TO 15 B3POCIBIX
CTBOJIOBBIX KJIETOK, €IIle HEOOXOAMMO YCTAaHOBUTh. bb110 ObI 0€30TBETCTBEHHOM
ABAHTIOPOM IO OTHOIICHUIO K YEJIOBEUECKUM >KU3HSIM TMO/JICP>KUBATH TOJIBKO OJWH U3
JIByX UCTOYHUKOB KJIETOK, 3aCTaBJIsIS JIIOJICH JKJ1aTh, @ BO3MOXXHO, 1 YMUPATh, 0K 1as]
MOJIYYEHHUS U UCTIOJB30BAHUS KJIETOK U3 MEHEE MOAXOSIIEr0 UCTOUHUKA. Takum
00pa3om, 3Tudeckue npoodsiemsl yenoBeueckux ICK ocTpbl 1 HEOTIOKHBI, B 0003pUMOM
OyZlylieM UX HE yIacTCs 000NTH, CKOHIIEHTPUPOBABIIIKUCH HA B3POCIBIX CTBOJIOBBIX
KJIETKaX.




00 MOKeT ObITH OJHUM M3 pelIeHUu MpodaeMbl
HbI€ KJIETKH TOTUIOTEHTHI ( T. €. CIIOCOOHBbI
0fiTeJIbHbIN OPTraHU3M ), 3HAYMUT, OHHU 1O CYTH
A 110 TOMY JA0JIKHBI 3aIIMIIATHLCS B TOM JKe Mepe,
AKHE KJIETKH TOJIbKO IVIIOPUIIOTEHTHI, TO X HeJIb351
B¢ 3M6pu0HOB. K coxkasiennio, nmoka sapasee HeBO3MOKHO

; 1€TKA TOTH- WM IVTIOPUNIOTEHTHOH. C YyBepeHHOCThIO

: HCCﬂe)IOBaHI/Iﬁ CTBOJIOBbBIX KJICTOK C TEM, YTO CHUTACTCA
HbIM B OTHOIICHUH HOPMAJIBHOI'0O CEKCYAJbHOI'0 BOCIIPOU3BOJACTBA .

' BaHHOCTbi MO3UIMSIMU H MOPAJTbHBIMHU BEPOBAHUSIMH, KACAIIIMMHCS adopTa
.~ M HCKYCCTBEHHOW PenpoayKI[HH YeJ0BeKa.

ITHYECKHH MPUHIHUIL, KOTOPbIH B MOJHOM Mepe KacaeTcs UCIOJIb30BaHUs IMOPHOHOB
NPU UCCJIEAOBAHUM. JTO «IIPUHIIUAN U30€KAHUSA HEHYKHBIX TPAT», MPEAN0JIaralouiuii, 4To
NMPABWIbHO NPUHOCUTH MOJIb3Y JIAAM, €CJIH 3TO B HAIIMX CHJIAX, M HENIPABWIbHO BPEAUTH

UM.




KJIETOK BO3POK/IA€eTCH HAa HOBOM
03/1eCTBUS YMOPHOHAJILHBIX TKAHEH
JIOBBIX KJIETOK B OpraHu3Me U UX
1000#i OpraH MOryT pelIuTh MHOTHE NPOd/IeMbI
DOH IJIAH KJIOHHUPOBaHUE, BbI3bIBAKOIIEE CTOJIBKO
" IOPOB.

Knonupoeanue

- JIHUE UCCJIeJOBAHUS, KJIOHUPOBAHUE OPraHOB He

U KOIK HM M TeHeTUYeCKoro marepuaJjia. Tak, npu
Bce YMHPAIOT, HAYNHAS ¢ IeCTOro noxosenus. Mo-
enne omuOok B JIHK npuBoauT K gerpaganuu U CMEpTH.




