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Hcnoabp30BaHue CTBOJIOBBIX KJIETOK B TEpannun
Aeresepanmuu MEXKIM0O3BOHKOBOI'O TUCKaA

Cmamovs npedcmagasiem co6oil 0030p COBPEeMEHHbIX AUMEPAMYPHBIX OAHHBIX, NOCGAULCHHBIX NPUMEHEHUIO CHB0108bIX KAeMOK 6 mepanuu deze-
HepamueHblX NPoUecco8 Meicno360HK08bIX Ouckos. Yauje ececo npuvunoil pazeumus 601€6020 cUHOPOMA 6 CHUHE A8ASLEMCs 0eceHepamugHoe
nopasiceHue Mescn0360HK08bIX 0uckos. Jlecenepauyus 0Uckog é Hacmosuee 8pems npedcmasgasem coooii 00Ky U3 OCHOBHbIX NPUYUH YMPAMbl MPY-
docnocobnocmu naceaenus. Hepedko mHoeue memoos: seuenus He NO380AI0M NOAYHUMDb 0JCUOAEMbIX PE3YAbMAmMo8, MaK KaK 6 601buuHcmee
c80eM OHU UMEeIM CUMNMOMAMUYECKYI0 HANPABAeHHOCIb U He GAUSIOM HA namoeeHe3 npoyecca. AGmopamu u3nodceHvl cospementbie danHble
0 MOACKYAAPHO-KACMOUHBIX MEXAHUBMAX Je2eHepauuu Melcno360HK08bIX Ouckog. Ilpedcmasaen ananiu3 sKcnepumMeHmanbHoiX UccAe008aHuil,
npoBoOUMbBIX @ MUpe, 0eMOHCIMPUPYIOUUX O3MONCHOCIU KAEMOYHOU mepanuu 0eceHepamusHuX npouecco8 OUCK08 Ha npumepe UCnOAb308aAHUS
ME3eHXUMANbHBIX, HCUPOBBIX, CUHOBUANLHBIX U KOCHHOMO3208bIX CME0A08bIX Kaemok. O003Hauenbl aKmyanvHbie, OCMAOUUecs HepeueHHbIMU
80NPOCHL, UMO 00YCA08AUBACT HEOOXO0UMOCHb NPOGedeHUs 0ANbHeUUUX IKCHEPUMEHMANbHBIX U KAUHUYEeCKUX UCCAe008AHUI NPU AeHeHUlU 0aH-

HOU hamoaozuu.

Karoueevte caosa: cmsonosole Kaemku, aeeenepauwz MeNCNO360HK0B020 ()ucxa, MKaHeeas UHIICeHepUs, KAemOoYHAaAA mepanus.
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AKTyaJIbHOCTh

Bonb B criuHe sBiseTcss Hambosee pacpOCTPAaHEHHBIM
CUMIITOMOM TIpM TIOpa’k€HWM TO03BOHOYHOTO crojba [1].
Tak, coriiacHO TOCIENHWM WCCIEIOBAHUSIM, XPOHMUYECKAsI
Oosib B criiHe BcTpevaeTcst Y 2—40% B3poCioro HaceseHuUst
pPa3BUTHIX CTpaH. XOTsI ObI pa3 B XU3HU OOJEBOW CUHAPOM
B 00J1aCTM TO3BOHOYHMKA MCTBIThIBaTIM 54—80% mioneit, a
CUHAPOM JIIoMbairun (60.1b B MOSICHUIIE) — 60JIee TTOJTOBUHBI
HaceJIeHUsT 3eMHOTO 11apa [2—5]. Yaie Bcero mpuamHOM pas-
BUTHS OOJMU B CIIMHE SIBJISIETCS IeTeHEPaTUBHOE MOpakKeHUe
MEKIT03BOHKOBBIX TUCKOB [6, 7]. lereHepaTuBHO-IUCTPODU-
YeCKUe TPOIeCChl B MEXITO3BOHKOBBIX TUCKAX B HACTOSIIEE
BpeMsI TIPEACTaBISIIOT COOOW OMHY W3 OCHOBHBIX MPUYUH
YTpaThl TPYAOCTIOCOOHOCTY HACETIeHUS Pa3BUTHIX CTPaH MUPa
[8—10].

Mexno3BoHKOBbIN auck (MI1[1) — 2T0 ciioXXHast CTpyK-
Typa, KOTOpas BKJIIOYaeT B ceOs TpW BUOA CIEIUATU3U-
POBAHHBIX TKaHeil: (GuOpPo3HOE KOJIBIO, IMyTHIO3HOE SIAPO
W 3aMBIKATeIbHYIO TITACTUHKY, TMOKPBHIBAIONIYIO TpHIexka-
Iye Teixa TMO3BOHKOB. MeEXIO3BOHKOBEIN TUCK BBHITIONHSI-
eT BaxHeilme 6uoMexaHnIeckrue (QYHKIINU: OOecTieynBaeT
aMOPTHU3AIINIO, YYACTBYET B CTUOAHUM-Pa3TMOaHNN, OOKOBBIX
n3rnbax M BpalleHWW IMO3BOHOYHUKA. [lympmosHoe simpo,
OKPYXEeHHOE BOJIOKHAMU (hMOPO3HOTO KOJIbIIA, 00eCcTIeYnBaeT
COTIPOTHUBIIEHNE KOMITPECCOHHOMY HATIPSDKEHUIO, B TO Bpe-
MsI KaK KOJIBIIO, TJIAaBHBIM 00pa30M, YCTOMYMBO K MTPOIOILHOM
U Bpalaolnieit Harpyskam [11].

Herenepauust MII[ — 2To XxpoHUYecKuii mpoiecc, Xa-
PaKTEePU3YIOUIUICS TPOTPECCUPYIONTUM CHIKEHUEM YPOBHS
conepKaHUsI MPOTEOTINKAHOB M BOIBI B ITYJIBIIO3HOM SIIpE
C TIOCTIEYIONIeil yTpaToil CITOCOOHOCTM MEXITO3BOHKOBOTO
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ICKa TTPOTUBOCTOSTh KOMITPECCMOHHOM Harpyske [12]. He-
penko TepBbIM cuMNOTOMOM nereHepammu MIT sBuseTcs
00J1eBOIT CHHIPOM B criiHe. JlereHepanss MexXImo3BOHKOBOTO
NICKAa MOXKET TPUBOAUTH K Pa3BUTHUIO TAKUX CEPHE3HBIX 3a-
OoneBaHWil, KaK TpbIXa MUCKA, CIOHAWIONNCTE3, HecTa-
OWJIBHOCTH TTO3BOHOYHBIX CETMEHTOB, CTEHO3 TIO3BOHOYHOTO
KaHaja, KOTOPbIE TPOSIBISIIOTCS B BUIE PAIWKYTO- U/WIN
Muesonatuu. Ha ceronHsInrHuii IeHb B IeUeHUN JeTeHepaliu
MI1[] ucrionb3yeTcs IMUPOKUIA CIIEKTP KaK KOHCEPBATUBHBIX,
TaK U XUPyprudeckux Metonon edeHus [13]. K coxanenuio,
MHOTHE METONbI JIeUeHUsI JaHHOTO 3a00JIeBaHUSI HE TO3BO-
JITIOT TIONYYUTh OXUAAeMBIX Pe3yJbTaToB. Bo MHOrom sT0
OOBSICHSIETCS TEM, YTO TEXHOJIOTHS JIEYeHUST UMEET CUMIITO-
MAaTUYECKYIO HAIpaBJIeHHOCTh W HE BIUSET Ha TaToreHe3
JiereHepaTuBHOTO mpoliecca. PazpaboTka HOBbIX 2 (HEKTUB-
HBIX METOMOB Tepanuy PAaHHUX CTAAUil JereHepaTUBHOTO
MOpaKeHUsT TUCKAa — OCHOBHAS 11eJTb MHOTUX MCCIIEIOBAHUIA
B 007acTU BEPTEOPOJIOTUN U CIUHATBLHON HEHPOXUPYPTHUU.
CoBpeMeHHbIe TOCTUKEeHUST TKAHEBOUW WHXKEHEePUU TTO3BOJISI -
10T 3aMeUTUTh Tipotiecc aereHepar MI1J] u akTuBUpoBaTh
pereHepaTopHble MEXaHU3MbI TTyTeM BBEICHUSI B HETO TTOJTH-
TTOTEHTHBIX CTBOJIOBBIX KJIETOK.

Ileap HacTosmiero o03opa — aHaIM3 COBPEMEHHBIX JIH-
TEpaTYpPHBIX TaHHBIX O BO3MOXKHOCTSIX KJIETOYHOU Teparmuu
NIETeHEePATUBHBIX TIPOIIECCOB MEXITO3BOHKOBOTO TUCKA TIPU
TTOMOIIA PA3JIMYHBIX TUIIOB CTBOJOBBIX KJIETOK B3pPOCIOTO
YeJI0BEUYECKOrO OPraHn3Ma.

ITaTodusunosnorud nereHepaTUBHbIX MPOLECCOB
MeKMO3BOHKOBBIX JIMCKOB

HecMoTpst Ha Bo3pacTaromuii MHTEpeC K MeTomaM Ouo-
JIOTUIECKOU Tepanuu JeTeHePaTUBHBIX MPOIIECCOB MEXKIT03-
BOHKOBOTO ITMCKA, TIO-TIPEKHEMY OCTAIOTCSI MaJIOM3yIeHHBI-
MU WX MEXaHW3MBbI AeiicTBus. JlereHepalus AMcKa CBsI3aHa
C BO3PACTHBIMU WU3MEHEHUSIMU YeJIOBEUECKOTO OpTaHU3Ma,
OepyIIMMHU CBOE HAYAJIO Y€ CO BTOPOTO NECSTUICTUS KU3-
HU [14], TeHeTUYECKO MPenpacoNoKeHHOCThIO, BIUSHUEM
¢akTOpoB OKpyxKawlei cpeanl [15] u HapyllleHueM ero nmu-
taHus [16].

OmHUM M3 OCHOBHBIX MMKPOCTPYKTYPHBIX W3MEHEHWI
ITyJIIIO3HOTO Siipa TIPW JIeTeHepaluy ANcKa — TIporpec-
cupyloliee CHIKEHME YPOBHsSI TPOTEOTJIMKAHOB, B TIEPBYIO
ouepenb arrpekaHa [17]. Mopdoaornuyeckre M3MEHEHHUS
MEXITO3BOHKOBOTO JHMCKa OOYCIOBJIEHBI METabOTUIeCKUM
ICOaTaHCOM MEXIy aHAOOMMYEeCKUMM U KaTaboIuIeCKUMU
nporieccamu. [1poiiecchl CHHTE3a BEIIECTB B TUCKE PETyTupy-
IOTCSI MHOTOUMCIIEHHBIMY OMOJIOTUYECKN aKTUBHBIMU BeIlle-
CTBaMU, TaKUMM KaK WHCYJIMHOMOMOOHBIN (akTop pocrta-1
(insulin-like growth factor, IGF1) [18], TpaHchopMupyrommit
dakTop pocra (3 (transforming growth factor beta, TGFf),
KOCTHBIE MopdoreHeTnueckre 6enku (bone morphogenetic
proteins, BMPs) [19]. Pacman BemiectB B AmcKe OCYIIECT-
BIsIeTCsT Onaromapsi KaTaboiamueckuM ¢epMeHTaM — Ma-
TPUKCHBIM MeTaJJIonpoTenHa3aM (matrix metalloproteinases,
MMPs) u agamanu3nHaMm ¢ TpPOMOOCTIOHAMHOBBIM MOJYJIEM
(a disintegrin and metalloproteinase with thrombospondin
motifs, ADAMTS) [20].

N3MeHeHUs CTPYKTYyphl MEKKIETOUHOTO MaTPpUKCa CBSI-
3aHBI C AKTUBHOCTHIO KJIETOK MEXITO3BOHKOBOTO MMCKA.
Tak, cHUXeHMe Tyia KJIETOK QUCKAa MPUBOIUT K TMPOTPec-
CHUPOBAHUIO JIETEHEPATUBHBIX MTPOIECCOB B MEXKIETOUHOM
Matpukce [21]. YMeHbIIeHNE cooepKaHMSI POTEOTTNKAHOB
MyJBIIO3HOTO sIipa TIPUBOAWT K NETWapaTaluy reaeobpas-
HOTO SIIEPHOTO MaTpuKca. B TakoM cocTostHUU sIpo Hecmo-
cOOHO HecTH Ha cebe cTaTM4ecKylo Harpysky [22]. B cBoro

ouepenb, HECMTOCOOHOCTh MYJIBIIO3HOTO sIIpa anekKBaTHO
MOTJIONIATh KOMIIPECCMOHHYIO HAaTpy3Ky W TiepenaBaTh ee
Ha GUOPO3HOE KOJBIO MPUBOAUT K U3HOCY TUIACTUHYATOMN
APXUTEKTOHUKM KOJIbIa U (HOPMUPOBAHUIO MUKPOTPEIINH
[23]. [ToMUMO MUKPOCTPYKTYPHBIX U3MEHEHU I (h1OPO3HOTO
KOJiblla, KakK TMpaBwio, npu aereHepauuu MIIJ HaGmio0-
MAloTCs CYOXOHAPATbHBIN CKJIepo3, OCCU(DUKALINSI 3aMbl-
KaTeJIbHOW TUIACTUHKYA W (OPMUPOBaHUE OCTEO(DUTOB TeE
ITO3BOHKOB [24, 25].

Poab 0uoorMYecKoii Tepanuu MpH JereHepanum
MeKINO03BOHKOBOTO THCKA

OCHOBHBIM TepaIreBTUIECKUM TIOIXOIOM B JICUEHUW WU
MPEeIOTBpAIleHNN [ereHepalni MeXITO3BOHKOBOTO IUCKa
SIBJISIETCSI BOCCTAHOBJIEHUE CITOCOOHOCTU MUCKA CUHTE3UPO-
BaTh IMOJTHOIIEHHBI BHEKJIETOUHBIN MAaTPUKC, OOTaThIil Mpo-
TEOTJIMKAHAMU. DTO MMO3BOJIUT ITYTHIIO3HOMY SIIPY COXPAHUTD
B cebe MOCTaTOYHOe KOJWYECTBO BOMBI IS BBITOTHEHUS
MOJIHOLIEHHOU OmoMexaHuueckoit pyHkuuu. Kak yxe ObL1O
OTMEUYEHO paHee, HEKOTOpbIe TeHBl W KIIETOUHbIE (aKTo-
pBl pOCTa BIUSIOT Ha aHAOOIMYECKHEe W KaTaboJuvecKue
MPOIIECCHI, KOTOPBIE PETyIUPYIOT MOCTOSTHCTBO BHYTPEHHEH
cpenbl BHEKIIETOUHOTO MaTprKca qucka. B tTakom cirydae st
JIEUeHUST IeTeHepallu MeKITO3BOHKOBOTO JAMCKA MOTYT OBITh
HCTIONB30BaHBl PEKOMOWHAHTHBIE (DAKTOPHI pOCTa W/WIKN
TEXHOJIOTUU reHHOM Teparuu [26, 27]. Tak, BHyTpUINCKOBOE
BBeneHue akTopos pocta (BMP7, BMP2 u IGF1) nokasano
3HAYMMOE YBEJTNYEHNE YPOBHSI CONEePKaHUSI TTPOTEOTTNKAHOB
B Ipeaeiax TKaHu aucka [28—30].

Bo3MoxXHOCTh cHTE3a peKOMOWHAHTHBIX (haKTOPOB PO-
CTa C MOCIEAYIOIINM X BBEIEHUEM IO KOXY MPeICTaBIseT
c000i TIepCIIeKTUBHOE HATpaBlIeHUEe OMOJOTUIECKO Tepa-
. OTHAKO KOPOTKUI TIEpUOJ ToTypacrana dK30TeHHBIX
(akTOpOB KIETOYHOTO POCTA OTPAHWYMBAET UX TIPUMEHEHUE
B JICUCHUU JIeTeHepalluy I1CcKa, a Bce OOJbIIIe NCCIEeIOBAHMIA
KOHIIEHTPUPYETCS Ha METOIaX TeHHOU Teparmu.

H3BecTHO, 4TO TeHHas Tepamusl JOKadbHO W3MEHSET
XapakTep SKCIPECCUU OTPENeICHHBIX TeHOB, Pe3yIbTaToM
4Yero SIBIsIeTCS OMOCWMHTE3 crelu(pUuIecKnX OeTKOBBIX MO-
sekyn. CorjlacHO JaHHBIM MUPOBOM JIUTEPATyphl, MHOTO-
yucieHHble aHaboanueckue areHTl (TGFR, BMP2, BMP7
u IGF1), antukara6onmuyeckue areHTol (TIMP1) u pery-
nsgTopel TeHOB (SOX9 u LMP1) o6namaioT crmocoOHOCTHIO
U3MEHSITh METa0OJMNYECKYI0 aKTUBHOCTH KJIETOK MEXKIT03-
BOHKOBOTO IMICKa B CTOPOHY yBEJIWYEHUsI CUHTE3a TIPOTEO-
rmKaHoB [31—34]. C apyroif cTOpOHBI, YKa3aHHBIC areHThHI
CITOCOOHBI aKTUBUPOBATH BOCTIAJIUTETHHYIO PEAKIINIO B TKA-
HU JOWCKa M HEepBHBIX Kopelnkax [35]. B HacTosIee Bpemst
IJIST KITMHUYECKOTO TPUMEHEHMST pa3pabaThIBAIOTCS HAEXK-
Hble 1 Oe30macHble METOABl TPAaHCHEKIIUU W TPAHCTYKIIUYT
reHos [36].

Y4uThIBast TO, UTO ETEHEPAIIST MEKITO3BOHKOBOTO TUCKA
CBsI3aHa C TIPOTPECCUPYIOIINM CHIKEHUEM KOJIMIeCcTBa KIle-
TOK, TPYIITION aMEePUKAHCKUX YUEHBIX ObLIa TIPEIIOKeHa KITe-
TOYHAsI Teparivsi, HalIpaBJIeHHAasT Ha BOCCTAHOBJIEHNE KJIETOU-
HOU TomyJyisiiu nucka. KietouHast Tepamus Tipenronaraet
HCTIONB30BaHUE PA3TUIHBIX MU hEepeHITMPOBAHHBIX KIETOK
MEXITIO3BOHKOBOTO NMCKA, HATPUMEP KIJIETOK ITyJbIIO3HOTO
anpa [37, 38], ¢ubposHoro xonbia [39], XOHAPOIIUTOB 3a-
MBIKaTeIbHOU TutacTUHKY [40], a TakKe MX KIeTOK-TIpe/Iie-
CTBeHHUKOB [41]. TpaHCIIaHTalIMsT ayTOJIOTMYHBIX XOHIPO-
LINTOB TIPENCTABIISIET COOO COBPEMEHHBI METOM JIeUSHUS
NereHepaIui MeXITO3BOHKOBOTO TMCKa, B OCHOBE KOTOPO-
rO — BBEJIEHNE B TIOBPEXICHHBIN TUCK KJIETOK ITyJTbITO3HOTO
anpa. B uccaemoBanun Sakai 1 coaBT. [42] 0OTMEUEHO, UTO PKU
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UCIIOJb30BaHUM ayTOJIOTUYHBIX XOHAPOUUTOB MMCIOT MECTO
YBECJIMYCHUE BbICOTHI IUCKA U PErpeCC 0o0Js1IeBOTO CHHApOMaA.
Ha ceronnsiHuit 1eHb KJIeTOUHast TEparuvsa — 3TO INEPCIICK-
TUBHBI METOJ JICUCHUS JEreHepannumn aucKa, a KOJIM4EeCTBO
HUCCJIeIOBaHUI B TaHHOM obJiacTu YBEIMYUBACTCA C KaXXKIbIM
ToaoM.

CTB0JI0BbBIE KJIETKH KaK HCTOYHUK pereLepannuu
MEZKIMO3BOHKOBOIO TUCKa

CrBosnoBbie kieTku (CK) — 310 HemmpdepeHmpo-
BaHHBIE KJIETKU C BBICOKOU CTeTIeHbI0 TpoiudepaTuBHOMN
aktuBHOCTU. CTBOJIOBBIE KIETKU CTIOCOOHBI K 1D depeHINn-
pOBKE He TOJIbKO B TKaHECTelM(MUIHOM HaIpaBIeHUM, HO
W B KJIETKU IpYyrux TKaHeil [43—47]. B HacTosmmit MOMEHT
M3BECTHO HECKOJIbKO TUTOB desnoBeuecknx CK — kak am-
OpUOHAIBHBIX, TAK W B3pocjoro opranmu3ma. Hecmotpst Ha
TO, 9TO dMOpuoHanbHbie CK cunTaroTcst moMMMOTeHTHBIMHY,
opUIuIecKre M ITUYECKUE OTPAHWYEHUS He TO3BOJISIIOT
WX HUCIIOJB30BaTh B KIMHWYECKON TpakThuke [48]. B cBolo
ouepens CK B3pociioro uemoBeka MPENCTaBISIOT COOOi
IMyJT KJIETOK-TIPENIIECTBEHHUKOB, PACTIONOXEHHBIX B pa3-
JIMYHBIX OpraHaX M TKaHsIX opraHu3Ma. CTBOJOBBIE KJIETKU
B3POCIIOTO YeI0BeKa, OECCIOPHO, COCTABISIOT MOTEHIIMAT
KJIETOYHOU Tepamuu AeTeHepaluy MeXITO3BOHKOBOTO IHC-
ka. K HacTosiiieMy MOMEHTY BBIIEJIEHBI CIEAYIONINE TUTIBI
CK B3pocioro opraHm3mMa: KOCTHOMO3TOBbIe [49], Xupo-
Boit TkaHu [50], mepuocTa [51, 52], CHHOBUAJNBHON TKaHU
[53], ckemetHbix M [54], koxu [55], cocymos [56, 57],
KpoBeTBOpHOI [58] 1 KocTHOM TKaHei [59, 60]. dynkuus
CK 3aximiovaetcs B moiepkKaHU aHATOMUIECKNX U (PyHK-
IIMOHAIBHBIX OCOOEHHOCTEN OpraHOB W TKaHEW opraHu3Ma.
IMpumenenne CK B3pocioro 4eiroBeYeCKOTO OpTaHM3Ma B
pereHepaTopHOil MeIUIIMHE He BBI3BIBAET KAKUX-INOO0 ITH-
YeCKUX TPo0JIeM, TaK KaK OHU MOTYT OBITh BBIIEJIEHBI HETIO-
CPENCTBEHHO U3 TKaHEel MalneHTa.

B xneTouHolt Tepanuu gereHepanuy MeXIT0O3BOHKOBOTO
QIVICKa OTTMCAaHO TPUMEHEHNE HECKOIbKUX BUIOB CTBOJIOBBIX
KJIETOK B3pPOCJIOTO OpTaHW3Ma: Me3eHXUMaJIbHbIE, TOJy-
YeHHBIE U3 KOCTHOTO MO3Ta; BhIIEJIeHHbIE U3 XXUPOBOU TKa-
HU; BbIIEJICHHbIE W3 MBIIIEYHON TKAHU; TEMOIIOTUIECKUE;
CTBOJIOBBIE KJIETKM OOOHSITEIbHBIX MeMOpaH; CUHOBHUATb-
Hele (puc. 1). HemaBHMe mcciemoBaHus B 00JACTU THCTO-
reHe3a J0Ka3aliy, 9YTO UCTOUHUKOM Me3e€HXMMAaJIbHBIX, XU~
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Puc. 1. PaznuuHble BUIbI CTBOJOBBIX KJIETOK, TPUMEHSIEMbIX B K€~

TOYHOW Tepanuu [IEereHEPaTUBHOTO MOPAXEHUSI MEKITO3BOHKOBBIX
TIMCKOB [6]

BbICTHNKA

Ilpumenanue. MI1J1 — MeKITO3BOHKOBBII AUCK.

poBbIX U MbledHbix CK clykUT mepuBacKysipHasi TKaHb
[61—66]. B HacTosIee BpeMs OIIMCAHO HECKOJIbKO METOIOB
KJIETOYHO Teparuu JereHepaluu MeXIO03BOHKOBOTO JHC-
Ka, OCHOBAHHBIX HA TIPUMEHEHUU PAa3JIMYHBIX TUIIOB BBEIC-
Hus CK BHYTpB IereHepupoBaHHOTO nucka (puc. 2). SApkuit
MpUMep TakoW Tepanuu — BBeleHUe B nuck B3Becu CK B
rugporeie [67].

CTOUT OTMETHUTh, YTO M B CAMOM MEXIO3BOHKOBOM
UCKEe OOHApyXKeHbl crieln(pUuIecKue MOMYJSINN KIETOK-
npeaiectBeHHUKOB [68]. Tak, B pabore Blanco ¢ coaBrT.
[69] moka3aHO, YTO KIETKU-TIPEALICCTBEHHUKHM OYEHb CXO-
KM TI0 MapKepaMm Kjactepa nuddepeHInpoBku (cluster of
differentiation, CD) ¢ Me3enxumanbHbiMu CK, KoTOpBIC
OBUIM TIOJYYEHbI M3 KOCTHOTO MO3ra. A TMOTOMY ellle Ofl-
HUM aJbTePHATUBHBIM METOIOM KJIETOUHOM Teparuu MOXET
CTaTh MCIIOJIb30BaHUE KJIETOK-TIPEAIIECTBEHHUKOB, B3SIThIX
13 CaMOTO JTUCKA.
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3HayeHHe Me3eHXUMAJIbHbIX
CTBOJIOBBIX KJIETOK B KJETOYHOM Tepanuu
JereHepanu MeXKI03B0HKOBOI0 IHCKA

Meszenxumanbable CK criocoOHBI K caMOOOHOBJIEHUIO
U MyIbTWIMHeHON nuddepenimposke. OTKpPHITAE W TIOJ-
pobHoe omucanne Me3eHxuManbHbIX CK cBsi3aHO ¢ mMeHeM
oteyecTBeHHOTO ructonora A.fl. DpuneHimreitHa. Y4yeHbIit
TEepBBIM TT0Ka3al, uyTo Me3eHxuManbHble CK, pacromoxen-
HBIE B CTPOME KOCTHOTO MO3Ta, CTIOCOOHBI K muddepeH-
LIMPOBKE B KIETKM KOCTHOUW TKaHU. DTO OTKPHITHUE HATIO
MOIIIHBIN TOTYOK K PA3BUTHIO KJIETOYHOM Teparuu He TOIbKO
B Hallleii cTpaHe, HO U 3a pyoexkoM [70]. AunddepeHnpoBod-
HBIN ToTeHIMan Me3eHxuManbHbiX CK u ux mapakpuHHbBIE
CBOICTBA TO3BOJISIIOT paccMaTpUBaTh MaTepual B KauecTBe
MEepPCTIeKTUBHOTO CcyOcTpara IUTsl KIJIETOYHOW Teparmuu pas-
JIMYHBIX 32007IeBaHUI, B TOM YKCJIe U IETeHEePaATUBHOTO TO-
paxkeHusT MeXKITO3BOHKOBOTO faucka [71].

TepamneBrrueckue 3¢hdekTel Me3eHXUMaNbHBIX CK -
pOKO u3y4YeHHI in vitro. [1penronaraercsi, 4To TeparneBTUYE-
ckuii moteHIMan Mme3eHxuManbHbIXx CK BO MHOTOM 3aBU-
CUT OT WX B3aMMOJEHCTBUS C KJIETKAMU ITyJIbITO3HOTO SIpa:
BBeleHHbIe Me3eHxuMaimbHble CK B TIpUCYTCTBUM KIIETOK
sanpa HAUYMHAIOT aKTWUBHO CUHTE3WPOBATH TPOTEOTTTMKAHBI.
Tak, Sobajima ¢ coaBr. [62] KyJIbTUBUPOBAIN B TPEXMEPHBIX
chepounax meszenxumanbHbie CK coBMecTHO ¢ KieTKamMu
ITyJTLIIO3HOTO SI7Ipa B PA3IMYHBIX TTPOLIEHTHBIX COOTHOIIEHUSIX
(75:25, 50:50, 25:75 cootBeTcTBeHHO) B TeueHue 2 Hex. [1o pe-
3yJIbTaTaM TaHHOTO UCCJE0BaHNsI, COOTHOILIeHKEe 75 Ha 25%
A0 CTAaTUCTUYECKU 3HAUYMMOE YBEJIMYEHUE CONMEP KaHUS
npoTeornmkaHoB. C npyroii ctoponsl, Le Visage u coaBr. [71],
MPOBE/sT aHAJIOTUYHOE MCCIEIOBAHNE COBMECTHOTO KyTbTH-
BupoBaHUs Me3eHxuManbHbix CK KocTHOTO MO3ra ¢ KiteTka-
MU TIYJIBITIO3HOTO sIpa B MPOIIEHTHOM cooTHoueHuu 50 Ha
50, HE TIOMYYUIN CTATUCTUIECKU JTOCTOBEPHBIX PE3yTbTATOB
YBEJTUIEHUS COIEePKAHMS TTPOTEOTTNKAHOB B SIIPeE.

Kak wm3BectHo, CK momseprarorcsa muddepeHInpOB-
Ke TIoN MeiCTBHUEeM TeHeTWYecKMX (TyTeM aKTHUBAIluu Te-
HOB KLF4, COLIAI, COL2A1, Acan v np.), TOPMOHAJTbHBIX
(akTOpoB (MHCYTWH, COMATOTPOITHBII TOPMOH, KaTbIIUTO-
HVH, T1apaTTOPMOH) U IUTOKMHOB (IIpocTarIaHiuHel A, E,).
Onnako CK crmocoOGCTBYIOT BOCCTAaHOBJIEHUWIO M pereHepa-
MY TKaHell He TOMbKO TyTeM AnbdepeHIIMPOBKY B KIETKHI
MAHHOW TKAaHW, HO TakXXe W IMyTeM CO3daHUs COOCTBEHHOTO
MUKPOOKPYXKEHUSI, KOTOPOE TIPEACTaBIsIET CO00IT MHOXECTBO
MOJIEKYJI, 00eCTeuynBAIOIINX B3aUMONEHCTBUE KIIETOK, WX
LINTOAPXUTEKTOHUKY B TKaHU U hopMoobpa3oBaHue. B cBoro
ouepenb, MUKPOOKPYXKEHHNE CIIOCOOCTBYET JIOKAJTLHOUM pere-
HepallMy SHAOTEHHBIX KJIeToK [72]. Richardson ¢ coasr. [73]
COBMECTHO KYJHTUBUPOBAIN B MOHOCJIOE UEJIOBEUYECKUE Me-
seaxumanbible CK ¥ 3M0pOBbIe KIETKU ITyJIBITO3HOTO SIIpa:
B OJHOM CJIyyae KJIETKM KOHTAaKTHPOBAJIU NIPYT C IPYTOM,
a B JIpPyroM TOOOOHOTO B3aWMOMEUCTBUS HE TPOUCXOIWUIIO.
Cryctss omHy Hememo KyTbTUBUPOBAHUSI OBUIA TIOTYyYEHBI
crenyromre pe3yabTaTel: Me3deHxumanbabie CK mpeteprienn
dbeHoTUTIMUECKE M3MEHEHUsI, CXOXHUE C KIETKaMU sapa B
o6eunx rpynmax. [lomydeHHbIe pe3ynbTaThl yKa3bIBaIOT Ha TO,
YTO MMEEeT MECTO KaK IMPsSIMOe B3aMMOAEUCTBUE MEXIY KIe-
TOYHBIMU TIOTYJISIIVSIMU, TaK W MapakpuHHast perymsmus. C
NPYTOil CTOPOHBI, KOJIMYECTBO KIJIETOK B ET€HEPUPOBAHHOM
ITyJTbIIO3HOM SIIPE CHWXEHO, YTO YMEHbBIIAeT BEPOSTHOCTh
MPSIMOTO KOHTAKTa BeeHHBIX Me3eHxuManbHbIXx CK ¢ ker-
KaMU sapa M TIOBBIIIAET BEPOSTHOCTh MAPAKPUHHOTO B3au-
MozneiicTeus [74, 75].

MeszenxumansHbie CK cekpeTupyioT MHOXKECTBO IIUTO-
KWHOB U (paKTOPOB POCTa, KOTOPBIE CIIOCOOHBI CTUMYJIUPO-
BaTh MUTO3 U BHYTPUTKAHEBOU peMapaTWBHBIA TOTEHIIMAT

KJIETOK-X03s1eB [76]. Strassburg u coasr. [77] ucciemoBanu
paznuuns BO B3aWMOMAEWCTBUU MEXIy YeJIOBEYECKUMM Me-
seaxumManbHbIMU CK 1 KJIeTKaMu Iy TbITO3HOTO sSiIpa OT HOP-
MaJbHOTO W NETeHEPUPOBAHHOTO MEXITIO3BOHKOBOTO IMCKa
BO BPEMST COKYJIETUBUPOBAHUS 71 Vitro ¢ TIPSIMBIM MEKKIIETOU-
HBIM KOHTaKTOM. OHM TIPUTIUTK K 3aKJTIOYEHUIO, UTO KIIETKU
ITyJILIIO3HOTO SIAPa KaK 3M0POBOTO, TaK 1 JeTEHEPUPOBAHHOTO
MIACKa CTIOCOOHBI CTUMYTUPOBAThH TU(DGEPEHIIMPOBKY ME3eH-
xuMmanbHbIX CK 1o dheHoTumMIeckn moxoxXnx KIETOK Spa,
B TO BpeMsI Kak camMu Me3eHxuManbHble CK ObLTH CITOCOOHBI
CTUMYJIMPOBATh IKCIIPECCUIO TEHOB BHEKJIETOYHOTO MAaTPUK-
ca TOJIKO B KJIETKAX JIET€HEPUPYIOIIETO MYJIBIIO3HOTO SIAPa.

B 2011 r. Orozco u coaBT. [78] MpoBeIN MUIOTHOE MC-
ceoBaHUe TI0 UMIUTaHTauy Me3eHxuManbHbeix CK B mere-
HEepPUPOBAHHBIE MEXITO3BOHKOBLIE TUCKM TAIIUEHTOB. AyTo-
JIOTUIHBIE KOCTHOMO3TOBBIe Me3eHxuManbHbie CK BBOmMIN
B Myabno3Hoe sapo 10 mammeHTam ¢ Bepu(pUIIUPOBAHHBIM
IMAarHO30M NIeTeHEPATUBHOTO TIOPAXKEHUSI TIOSICHUIHBIX JTUC-
KOB. B TedeHme ciemyiomniero roga y maireHTOB OIeHUBAIN
BBIPAXKEHHOCTh OOJM B CITUHE, UIUTEIBHOCTh HETPYIOCIIO-
COOHOCTH, KQUeCTBO KMU3HU, a TAKXKe BBICOTY IUCKA U CTETIeHb
ero rugparauuu. [lo OKOHYaHWM MAHHOTO HCCIeTOBAHUS
OBITIO OTMEUYEHO, UTO yKe uepe3 3 Mecsia OT MOMEHTa BBe-
neHust Me3eHxuManbHbIX CK TanumeHTsl oTMevanu 3HaYu-
MO€ YMEHbIIIEHNE BBIPAXKEHHOCTU OOJIEBOTO CHUHAPOMA U
COKpalieHne CpoKoB HeTpymocmocobHocTu. boiee Toro, mo
JTAaHHBIM MarHUTHO-PE30HAHCHBIX ToMorpadudeckux (MPT)
HCCIIeOBAHUI OTMEYAIOCh YBETUIEHUE CTETIEHU TUIPATAIINY
NICKOB U YBEJTMUEHNE UX BBHICOTHI.

B moxoxxem uccnenoBanun Yoshikawa u coaBt. [79] mipo-
BOIMIU 3a00p ayTONOTMYHBIX Me3eHxuManbHbix CK u3 mox-
B3IOIIHOW KOCTU Yy IBYX MAIlMEHTOB C AMATHOCTUPOBAHHBIM
CTEeHO30M MTO3BOHOYHOTO KaHaa. [ToydeHHbIe KIIeTKN KyTh-
TUBUPOBAIN B AyTOTEHHOU CBIBOPOTKE U 3aTeM TepecaxunBa-
JIA Ha KOJUTAaTeHOBOU TyOKe TIepKYTaHHO B CTEHO3UPOBAHHBIN
ITO3BOHOYHBIN KaHat. Yepes 2 roma mociie BBITTOJHEHUS OTie-
PAaTUBHOTO BMEIATENLCTBA MAIIMEHTHl COOOIIUIN 00 YIyd-
IIEHWU COCTOSTHUSI, a TI0 MJaHHBIM T2-B3BEIIEHHBIX M300pa-
xenuit MPT orMedanoch yBennueHUe CTeTIeHW TUApaTAIluu
MEXTIO3BOHKOBBIX TUCKOB.

HpnMeHeHne JKHPOBBIX CTBOJIOBBIX KJIETOK

H3BecTHO, YTO XMpOBasi TKAHb MIPENCTABISIET COOON HO-
BBIIf MCTOUHUK MYNbTUTIOTeHTHBIX CK. OmHO M3 TmaBHBIX
MPENUMYIIIECTB UCITOIb30BAHUS KUPOBOI TKAHU 3aKITIOUAETCSI
B TOM, YTO OHA MOXET OBITH MTOJIydeHa y B3POCIIOTO YeIoBeKa
B JIOCTaTOYHOM KOJIMYECTBE JJIST TIPOBEICHUST MCCIIEIOBAHMIA
B O0JIACTH KJIETOYHOU Teparuu, B TOM YHUCIIE W KIETOTHOM
Tepanuu JeTeHepalyi MeXITO3BOHKOBOTO MucKa. Tepares-
trdeckas 3¢ dekTuBHOCTD XMpoBbix CK OblTa mccienoBana
MpU COKYJNbTUBUpOoBaHuM ¢ npyrumu turmamu CK B3pocioro
opranmusma [80].

B uccrnenoBannu Lu ¢ coaBr. [80] olleHMBaIMCh M3MEHE-
HUs akcripeccun TeHOoB B CK, momydeHHBIX M3 TTOIKOXKHOM
>KMPOBOU KJIETYATKM KPOJUKA TIPU MX COKYJIGTUBUPOBAHUY C
KJIeTKamM¥ (prOPO3HOTO KOJIbIIA U MYJIBIIO3HOTO SIApa in vitro.
ABTOpBI oKazanu, uto y xupoBbix CK oTmedaeTcs yBemu-
YeHUe SKCIpeccuy TeHoB KojutareHa Il twuma m arrpekana
TPU UX COKYJIBTUBUPOBAHUY C KJIETKAMU ITyJTBIIO3HOTO SIIIpa,
HO He ¢ kiIeTKamu (pubpo3Horo Koibia. [To3xke 3T maHHbBIE
OBLITH TTOATBEPKACHBI Xeng ¢ coaBT. [81], KOTopble moKa3aiu,
YTO TMPU COKYJBTUBUPOBAHUM KIETOK siapa u XupoBbix CK
y TIOCTIEMHUX OTMEYaeTcsl TOBBILIEHWE SKCIPECCU TEeHOB
arrpekaHa, KojutareHa Il Tuma v cHUXeHMe aKcrpeccuu reHa
OCTEIIOHTHHA U KoyiareHa | tuma.
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DddekTuBHOCTH MpUMeHeHUs XKupoBbix CK Obl1a ncce-
JIOBaHA U HA MOJEJISIX JeTeHepaly MeXTI03BOHKOBOTO AVCKA
y XuBOTHBIX. Tak, Jeong ¢ coaBT. [82] BBOIMIN XKUPOBHIC
CK B mereHepupyomuii 1uck Kpbic. Monmenb nereHepaTuB-
HOTO TIpollecca IUCKa CO3/IaBajii MyTeM er0 MEXaHU4eCKOTO
TIOBPEXIEHUST UTJION it mHbeKumii. Crycts 2 Hell BHYTPb
mucka BBomwn CK. AHamus 3¢h@eKTUBHOCTH TTPUMEHEHUS
skupoBbix CK oneHuBanm uepe3 6 Hem MyTeM M3MEpPEHUSI
BBICOTHI MCKA, OLIEHKM WHTEHCUBHOCTM CUTHaja IO JaH-
HBIM MPT U TUCTONOTMYECKOTO UCCIeNOBAHUS TIPU OKPacKe
TeMaTOKCUJIMHOM-203MHOM. B uTOre aBTOpaMu MOJTyYeHBI
CIIeyIONINe Pe3yabTaThl: TIPU BBENEHUN B MEXKITO3BOHKOBBII
nuck xupoBbix CK oTMewaroTcss moctoBepHOE yBelIMueHUe
€r0 BBICOTHI 1 MHTEHCUBHOCTH curHana Ha MPT, a Taxcke yBe-
JIMIeHNE KOJTMIECTBA KJIETOK IPU TUCTOJIOTMYECKOM aHaJn3e.
B nomonHeHne Ko BceMy TpW WMMYHOTUCTOXUMHYECKOM
HCCIIeNOBAHUY MEXITO3BOHKOBBIX TUCKOB OTIPEIESIIOCh Ha-
nmame kojutareHa Il tuma u arrpekaHa.

B mpyrux paborax [83, 84| nccienoBaHa a(h(heKTUBHOCTh
npuMeHeHust kupoBbix CK Ha Momemnsix mereHepupyIonmx
MEXTI03BOHKOBBIX IMCKOB cO0aK. Momenb ereHepupyonero
QIMCKA CO3MABAIM TTyTeM YaCTUYHOTO yHaJeHUS TyJIBII03HOTO
sapa. CriycTst 6 Hell TIocJie yaaJeHUs YacTH siipa TUCKKU ObUTH
W3BJIEYEHBI U3 TPYTMOB COOAK W pa3ieieHbl Ha TPU TPYIIIIHIL.
IepBas rpymnma TUCKOB ObUIA TIOTPYXeHa B TIPOOUPKY C KU-
poBeiMu CK 1 TnarypoHOBOIT KMCIIOTOI, BTOpast TPyIIa — C
TUATyPOHOBOI KHUCIIOTOW 0e3 KJIETOK M TPEThsl TPYIIa JUC-
KOB — B TMPOOUPKY ¢ (HU3NOJIOTUIECKUM pacTBopoM. [Ipu
CPaBHEHUM PA3IMUUl B COCTOSTHUU TPEX TPYIIN TUCKOB OBLITN
HCTIONb30BaHbl naHubsle MPT, peHTreHorpaduu, ructonoru-
YECKOTO ¥ UMMYHOTMCTOXUMUYECKOTO aHaimm30B. CTaTUCTH-
YeCKM 3HAYMMBIX pa3nmuuuii o naHusiM MPT u crionmmmo-
TrpaMM BBISIBJIEHO He ObuUT0. OMHAKO MPU THCTOJIOTUIECKOM 1
VMMYHOTUCTOXMMUYECKOM aHAIM3aX OTMEYaToCh TOCTOBEP-
HOE YBeJMYeHUe KOJTMYECTBA KJIETOK B ITyJILIIO3HOM SIZIpE, a
Takxke conepxkaHus koyutareHa Il Tuma u arrpekana B rpyrie
¢ npuMeHeHneM XupoBeix CK cCOBMeCTHO ¢ TMamypoHOBOi
kuciaoToii. [Ipy 3TOM BHEKJIETOUHBINM MaTPUKC ITYJIBITO3HOTO
saapa U (puOpPo3HOTO KOJIbIIa MOPGHOIOTUIECKU TOTHOCTHIO
COOTBETCTBOBAI KAapPTWUHE HOPMATBHOTO MEXKITO3BOHKOBOTO
QMCKa.

VuutsiBast naHHbIe (HAKTHI, MOKHO C YBEPEHHOCTBIO pac-
cMatpuBath xkupoBble CK B KauecTBe McTOUHMKA JJIST pere-
Hepaluyu MeXIO03BOHKOBBIX IUCcKOB. Ho mx mcmonbp3oBaHue
B KJIETOUHOI Tepanuu JeTeHepalnyl ANCKOB Yy JIOIel CTaHeT
BO3MOKHBIM JIUIIH TOT/IA, KOTA OyIeT BBITTOJIHEH HEOOXOMM-
MBIl CTIEKTP KIMHUIECKUX UCTIBITAHUNA.

Hcnosb3oBanne CHHOBHAJIBHBIX
CTBOJIOBBIX KJIETOK

B mocnenHue HECKONBKO JIeT 3HAUYUTENBHO BO3POC WH-
Tepec K UCIob3oBaHio cuHoBUanbHBIX CK B pereHeparuu
MEXTIO3BOHKOBBIX TUCKOB. DTO OOYCIOBIEHO ABYMSI TIPU-
ynHaMmu. Bo-mepBbix, cuHoBuanbHble CK 007amaoT BbICO-
Koi1 mponudepaTUBHON aKTUBHOCTHIO, TipeBocxomsieit CK
KOCTHOTO MO3ra B HECKOJBKO pa3 [85]. Bo-BTOpbIX, crHO-
BuanbHble CK CHHTE3UMpYIOT MOJTHOLIEHHBIM BHEKJIETOYHBIN
MaTpPUKC XpSIIeBON TKaHW, YTO OBUIO MOKA3aHO TIPU WX
TPAHCIUTAHTALIUM B CyCTaB KPOJIMKOB U TTOCIEIYIOITUM UMMY-
HOIMCTOXMMUYECKUM aHaIM30M [86].

BeimonHeH psim wccnenoBaHW 1O TPUMEHEHUIO CUHO-
BuanbHbIX CK B KauecTBe KJIETOYHO Tepanmuu JeTeHepainu
nuckoB. OOHUM U3 TaKUX WCCIENOBAHWI SIBIsIETCST paboTta
Miyamoto ¢ coaBt. [87], KoTopble OlLleHUBaIU 3(PhEeKTUB-
HOCTb BHYTPUAMCKOBOTO BBemeHMs1 cuHoBHaibHBIX CK Ha

MOJIEJISIX IETeHEPUPYIONINX MEXITO3BOHKOBBIX AMCKOB KpPO-
nmkoB. [locrie TpaHCTUTAaHTAIIMY aJUTOTEHHBIX CHHOBUATBHBIX
CK aBTrOpamu IpoBeieH aHaIu3 TUCKOB ¢ momoinbio MPT,
peHTreHorpadmu, a TakkKe TMCTOJIOTUA M WMMYHOTHCTOXM-
muu. bosee Toro, ObUT IPOBENEH OIBIT in Vitro 1Jisl OUEHKA
B3auMoneiicTBusl cuHOoBUATbHBIX CK 1 KJIETOK MyJThITO3HOTO
sanpa TMyTeM WX COKYJIbTUBUPOBAaHUS. Pe3ynbTaTel MpoBe-
JNEHHOTO WCCIIeNOBaHUS MOKa3anu, 4to cuHoBuanbHble CK,
BBEICHHBIE B ANMCK, CIIOCOOHBI CTUMYIMPOBATH OCTaBIINECS
KJIETKU SIApa, CUHTE3UpoBaTh KoynareH 1 tuma u TopMo3uth
BBIPAOOTKY MPOBOCTIATTUTENLHBIX IUTOKUHOB M (hPepPMEHTOB,
JETPagUPYIOIINX MEXKIETOUHBIN MaTpuKce. DPhEeKTUBHOCTD
npuMeHeHus1 cuHoBUaNbHBIX CK Oblla MoATBepKIeHa TakKe
JIOCTOBEPHBIM yBEJTMUYEHUEM BBICOTHI TUCKOB B TPYIIE C UX
TIPUMEHEHNEM I10 CPAaBHEHUIO C KOHTPOJIBHOU TPYTITION.
HecomnuenHno, cunoBuanabHble CK 00j1agaloT BBICOKOM
nponrdepaTUBHON aKTUBHOCTBIO Y pereHepaTOPHBIM MTOTeH-
1IMaJIOM, KOTOPBI TIOATBEpXkKIaeTcss paboTaMu Ha MOJENSIX
JETeHePaINy CYyCTaBOB W MEKITO3BOHKOBBIX TUCKOB.

Poab cTBOJIOBBIX KJIETOK KOCTHOTO MO3ra
B pereHepanyy MeK1mo3BOHKOBBIX THCKOB

KocTHbIT MO3T B3pOCIOTO YenoBeKa COMepPKUT ABa BUIA
CK — neremomosTuueckue (He SKCIPECCUPYIOT MapKep
CD34) u remomnoatnyeckue (akcrpeccupytomue CD34). B
nccienoBaHu Wei ¢ coaBT. [88] mpuMeHsIach KCEHOTCHHAsT
TpaHCIUIAHTAIUs YeIoBeYeckrnx KocTHoMOo3roBbix CK (kak
TeMOIIOATUYECKNX, TaK U HE TeMOITOATUYECKUX) B MOIETb
NETeHEPUPYIONIET0 MEeXIO3BOHKOBOTO aucka Kpeic. [locie
BBIIETICHUST U (DIYOPECIIEHTHOW MapKUPOBKU UYeTOBEUYECKUe
CK (CD34+ u CD34-) 6buti BBeICHBI B KOITYMKOBBIC TUCKHU
KPBICHI. ABTOpaMU TMPOBENCHBI TUCTOJOTUYECKUN, TMMYHO-
TUCTOXUMUYECKUI aHAJIU3BI, 2 TAKXKE OlLEHKA XXKU3HECTIOCO0-
Hoctn CK B pasHble mepuonbl Bpemenu (Ha 1, 10, 21 u 42-it
nHU ombita). MccnenoBanue mokasano, yro Kietku CD34-
00HapYXWBAJUCH B ITyJBIIO3HOM SIIpE BIIOTH 0 42-TO THS
OITbITa, B TO BpeMs Kak CD34+ — mumnb 1o 21-ro aHS 1 10311~
Hee morn6anu. bonee Toro, CD34- ciocoOHBI 3KCITPeCcCUpo-
BaTh OETKOBbIe KOMIIOHEHTHI MAaTpPUKCa sapa, B YACTHOCTHU
koyared Il tuma. Takum obpa3om, TaHHOE MCCIENOBaHUE
HAIJISIIHO TIoKa3ajo, 4yTo remMomnoatudeckue CK He mpuron-
HBI JJIST KJIETOYHON Tepanuy AeTeHepallii MeKTTO3BOHKOBBIX
QIVCKOB, TaK KaK OHM He CITOCOOHBI HU K nuddepeHInpoBKe
B XOHIIPOLIMTOMIOMOOHBIE KJIIETKH, HU CUHTE3UPOBaTh HE00X0-
QIVMbIe KOMIIOHEHTHI BHEKJIETOYHOTO MaTpUKca AMCKA.

HeadbdekTnBHOCTD UCITONB30BAaHUST TEMOITOITUYECKUX
CK B kauecTBe KJIeTOUHOH TepaIruy IIpU JeTeHepaly TUCKOB
Takke OblTa moka3aHa B pabore Haufe u Mork [89]. B nanHOM
HccenoBaHUN ayTolornyHble Temornoatudeckue CK, momy-
YeHHbIE M3 KOCTHOTO MO3ra TpeOHs TONB3MOIIHONW KOCTH,
OBLTN BBEIEHBI B JeTEHEPUPYIOIINE TUCKU TTAlIMeHTOB, CTpa-
JaronXx OOJEBBIM CUHAPOMOM B crimHe. CrycTs 2 Hemenu
OT MOMEHTA TIPOBEICHUST KIETOYHOMN Teparnny KIMHUIeCcKast
2(hbeKTUBHOCTD ObITa OIIEHEHA C TTOMOIILIO AaHKETHI KAueCTBa
xu3Hn Ocectpu (Oswestry Disability Index) m BeIpaxkeHHO-
CTH 00JIEBOTO CUHAPOMA TI0 BU3YaIbHOW aHAJIOTOBOU IITKAJIE.
ABTOpBI WCCIIENOBAaHUS TIPUILIN K CIEAYIONIeMYy 3aKiIiode-
HUIO: TpaHCTUIaHTanus reMonoatndeckux CK He mpuBoauT K
KIMHUYIECKOMY YIYUIIEHUIO COCTOSTHUS TTAITUEHTOB.

3ak104eHne

Bnaroaapﬂ JNOCTUMXKEHUSIM TOCJEIHUX JiIeT B 0o0JlacTu
0MOJIOTUM 1 OMOJIOTUYECKOM XMMUU MEXKITO3BOHKOBBIX IUC-

363



364

BECTHUK PAMH /2016/ 71 (5)

KOB TIOHMMAaHWE [eTeHepaTUBHBIX IMPOIECCOB BHIIUIO Ha
KaueCTBEHHO HOBBIN YpOBeHb pa3BuTHsi. HecMmoTpst Ha To,
YTO TIATOTEHEe3 JIeTeHepalluy AUCKa MO-TIPEXHEMY OCTaeTCs
MaJOM3yYeHHBIM, YUYEHBIM BCE € CTalu WM3BECTHBI OC-
HOBHBIE (haKTOPBI, MHUIIUUPYIONINE TIPOLIECC AeTeHepalun
MEXITO3BOHOYHOTO nucka. [lonTBepxkneHue dakra yMeHb-
IIEHUST KOJTMIEeCTBA KIETOK MUCKA KaK KITI0UeBOTO MEXaHU3-
Ma ero JIeTeHEPATUBHOTO MPOIIecca TO3BOIIO MMPUCTYITUTh
K pa3paboTKe MepCIeKTUBHBIX METOIOB Teparnu, HarpaB-
JICHHBIX Ha TIONIepKaHUe ero KIETOYHOM MOMyISIuy. Yau-
TBIBasI YHUKaTbHYI0 criocooHocTh CK B3pocioro opraHnus-
Ma muddepeHINPoBaTLCA B Pa3TUIHbIE TUIBI KJIETOK U
CEeKPETUPOBATh LEJbIN PSIA TPOOUIECKUX HUTOKUHOB, WX
MpUMEHEeHNEe B JIEYCHUU NereHepalni MeXITO3BOHKOBBIX
NUCKOB TIpeNCcTaBisieTcss MHoroobGematomum. Hccaemo-
BaHUS TIOCJIEIHUX JIET MOATBEPAIIN, YTO MCIOTb30BaHUIE
CK, a umenno mezenxumanbubix CK B Tepanuu nerenepa-
LINU TUCKOB, — 3TO 0€30TacHBIN U BecbMa 3(PHEeKTUBHBII
Meron. B HacTosiee BpeMsi TPOBOISATCS MCCIENOBAHUS

in vitro Ha XVWBOTHBIX MOIEJSIX IO TPUMEHEHUIO IPYTUX
BunoB CK B Tepanuu nereHepaTUBHBIX MTPOLIECCOB NMCKOB.
Takum o6pasom, Tepanuss CK mpencrtaBisieT coboii co-
BpeMeHHBI 1 9 PEeKTUBHBIN METO JICUSHUS AeTeHe palium
MEXITO3BOHKOBBIX IMCKOB, M, BO3MOXHO, yXe B OimKaii-
meM OymyIlieM 3TU TeXHOJOTUM MOTYT OBITh TPaHCIUPOBA-
HBI B IIMPOKYIO KIIMHUYECKYIO TTPAKTUKY.
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ABTOpBI TAaHHOW CTAaThU MTONTBEPAVIIA OTCYTCTBUE KOH(D-
JINKTa UHTEPECOB, O KOTOPOM HEOOXOINMO COOOIIUTh.
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