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KieTrouHnas Tepanusi KpUTHYECKOM MINIEMUH
HMZKHMX KOHEYHOCTEMH
(mMpo0.J1eMbl M NePCNEKTHBDI)

Kpumuueckas uwemusi HUNCHUX KOHEYHOCMeEl — CUHOPOM PA0a PA3AUMHLIX NO DMUOA0UU U NamoeeHe3y 3a001e8aHull nepugepuueckux apmepuil.
Kpumuueckas uwemuss HUMICHUX KOHEHHOCMel XapaKmepu3yemes: HeOAaeonPUsIMHbIM NPOCHO30M, 6bICOKUM YPOBHEM UHBANUOUZAUUU U CMEPIHOCMUL.
BosmooicHocmu xupypeuueckoii u KoHcepsamugHoi mepanuu Kpumu4eckoll umemuu HUNCHUX KOHeMHOCMel NPpaKmuvecku NOAHOCMbIO UCHEPHAHbL.
Onpedenertble HA0eNHCObl BOZHUKAU 8 C8:3U C OOCIUNCEHUAMU 8 001acCmU KAeMOUHbIX mexHoaoeull. B cmamve npedcmaenen Kpumuueckuii anaius
namoeeHemu4eckux npeonocviNoOK NPUMEHEHUs: CMBOA08bIX/NPOCHUMOPHBIX KAeMOK O NeYeHUsi NAUUeHMO08 ¢ KPUMmu4ecKou uulemueil HUMICHUX
KoHeuHocmeil, NOOPOOHO PACCMOMPeHbl OCHOBHbIE Pe3YAbMAMbl OOKAUHUMECKUX U KAUHUMEeCKUX uccaedosanuil besonacHocmu u sggexmusrnocmu
KAEMOUHbIX MeXHON0ULL, NePCNeKMUBbL UX NPAKMUHECK020 8HeOPeHUs 8 KAUHUMEeCKYI0 NPAKMUKY, a MaKice chopmMyaupo6ansl HepeuieHHble 60npOCh.
Karouegvie cao6a: kpumuueckas umemus HUNCHUX KOHEMHOCMeIl, NAIMO2eHe3, CAHO2EHe3, Mepanesmu4ecKuil aHeuo2enes, MKaHesas Penapauusi, Kie-

MOYHbLE MEXHOA02UU.

BBenenne. AKTyalIbHOCTb BHEJPEHHS HOBBIX TEXHOJIOTHiA
JJISA JiedeHns1 KPUTHYECKOH MIeMUH HIKHUX
KOHEYHOCTel

TepMUH «KpuUTHUeCKash UILIEMUSI HAUXKHUX KOHEYHOCTEI»
(critical limb ischemia, KMHK) 6b11 BBenen P.R. Bell misg
0003HaYeHUS OOJIbHBIX C KIMHUYECKUMU MIPU3HAKAMU Kpaii-
Hell CTeNneHU HapyuleHWsI KPOBOCHAOXEHUS KOHEYHOCTHU
U BBICOKOU BEPOSITHOCTBIO ee ammyTauuu [1].

KMHK He sBasiercss camMOCTOSITEJIbHOW HO30JI0THYE-
cKkoit (hopmoii, a mpeacTapisieT coOOi CUHAPOM psiia Xpo-
HUYECKUX O0IUTEpUpPYOUInX 3a001eBaHUIN NTepudeprudecKux
apTepuil, pasUYHbIX MO 3TUOJOTUU U MATOTEHE3y: TaKUX
KaKk OOJIMTEpUPYIOIIUIA aTepOCKIePO3, OOIUTEPUPYIOIINIA
TPOMOAHTUUT (OOJIUTEPUPYIOIIUI SHAAPTEPUUT U OO0JIE3Hb
broprepa), nuabetuueckue aHruonatud u Oosie3Hb PeiiHo,
OCHOBHBIM TMAaTOT€HETUYECKUM 3BEHOM KOTOPBIX SIBJISETCS
umemust Tkaneit. KUHK — 3To cocTtosiHue, Korma jJoKajib-
Hble KOMIIEHCATOPHbIE BO3MOXHOCTM BO MHOIOM HcYepra-
Hbl, HO 3(PdeKTUBHOE MEIMIMHCKOE BMEIIATEIbCTBO €llie
BO3MOXHO [2].

st XpOHWYeCKOW WIIeMUU KOHEYHOCTEW XapaKTepHBI

cleyrolre KIMHUYECKUe TPU3HAKN:

. TIepeMesKaloIasicsl XpoMoTa;

. 0071 B KOHEUHOCTH B ITOKOE;

« TpoduuecKue 3Bl U ANCTATbHbIE HEKPO3HI;

. CHUXEHUE apTepualbHOTO MaBJICHUS, W3MEPEHHOTO

Ha JIONBDKKE W Ha TTIEPBOM ITaJIbIIe CTOITBI;

. TIPOTPECCUBHOE YMEHbIIIEHUE NUCTAaHIIUU 0e300JIeBOi

XONIBOBI U TIOKA3aTesiell TPEIMUII-TECTa;

« CHIDXEHUE TeMIIepaTyphl KOXU U TPAHCKYTAaHHOTO TTapIiv-

TBHOTO ABJICHUST KUCIOPO/ia TKaHEl KOHEYHOCTH;

«  OKKJTIO3USI MATUCTPAIILHBIX COCYZIOB 1 O0eTHEHIE MUKPO-

COCYIUCTOTO pycjia 10 NaHHBIM PEHTTeHOKOHTPACTHOTO

U yIBTPa3BYKOBOTO UCCIIEIOBAHMS, JTA3ePHOI TOTITIIIEPOB-

cKkoii proymerpun u np. [3].

XpOHWYECKYI0 WIIEMUI0 HUXHUX KOHEYHOCTEU peru-
cTpupytoT B 5—8% ciydaeB y nuil crapie 50 jet, Ipu Ha-
JmIuu (HaKTOPOB pUCKa (KypeHue, caxapHbIil quabeT, Turep-
JIMTTUIEMUST, apTepraibHasi TUTIEPTOHUS) — npuMepHO Y 30%
[2, 4, 5], a mo maHHBIM EBpPOTIENICKOTO COTIIACUTEIBHOTO KO-
muteTa (Second European Consensus Document on Chronic
Leg Ischemia, 1991) — y 500—1000 mamueHntoB Ha 1 MIH
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Cell therapy of critical limb ischemia (problems and prospects)

Critical limb ischemia is a syndrome that combines several peripheral artery diseases with different ethiology and pathogenesis but with similar
prognosis, high morbidity and mortality. Possibility of surgical and conservative treatment of critical limb ischemia almost completely exhausted.
Some hopes have arisen due to progress in cell technology. The article provides a critical analysis of pathogenic prerequisites of stem/progenitor cells
for the treatment of patients with a critical limb ischemia in detail the basic results of preclinical and clinical studies on the safety and efficacy of cell
technology. Unsolved problems and prospects of practical application are also discussed.

Key words: critical limb ischemia, pathogenesis, sanogenesis, therapeutic angiogenesis, tissue reparation, cell technologies.

33



34

BECTHUK PAMH /2013/ Ne 3

xuteneit [6]. Yucao GOMBIIMX aMIyTallMii KOHEYHOCTEH

B cBa3u ¢ KMHK B EBpocorose um CIIIA mnpeBblmaer

100 TbIC. B rox [6, 7]. TTo maHHBIM OTEYECTBEHHBIX aBTOPOB,

YUCJIO aMITyTalluii y 3TOW KaTeropuu OOJBHBIX MOCTUTAET

10—20% [4]. Tlocne Takoii orepaii pUcK CMEPTHOCTU JO-

cruraet 15—-30%, a oxumaemasl 5-JIETHSISI BBIKUBA€MOCTHb

He nipessbiaet 30% [4, 5, 8].

OcHoBHBIMI MeTomamu Teparmuu KMHK ocratorcst xu-
pyprudeckast ¥ 9HIOBACKYJISIpHAsT peBaCKYJISIpU3aliisl KOHET-
HocTU. HecMmoTpst Ha BrieyamyIsIIONINE JOCTVKEHUSI B ITUX
obmactax [9], mpumepno y 20—40% maumentoB ¢ KMMHK
TaKWe TEeXHOJIOTUU He MOTYT OBITh MPUMEHEHBI BCIIEICTBUE
0COOEHHOCTE aHATOMMYECKOW JIOKaJlu3aluy Topaxe-
HUIl MarucTpajbHBIX COCY/IOB, UINTEIBHOCTU 3a00JIeBaHUS
uim comytcTBytomneil matonoruu [3, 10, 11]. Kpome Toro,
He BCerna yaaeTcss MOOWUTHCS aneKBaTHOW Tepdy3uu uiie-
MU3UPOBAHHBIX TKaHEW. AKTYaJbHOU SIBJISIETCSl Mpobiema
paHHETO TOCJIEOTIePAlIMOHHOTO TPOMO03a IIYHTOB M TIPOTe-
30B. B cuity aTHX TpyumMH aMITyTaIms KOHEYHOCTH YacTO OKa-
3BIBAETCSl €UHCTBEHHON BO3MOXHOCTBIO TIPOIJIUTEH KU3HB
o6osbHOMy ¢ KMHK. BMmecte ¢ TeM cylecTBymolliee KOHCEp-
BatuBHOe (Hexupypruueckoe) jeuyeHrne KMHK He obnamaer
Heobxoaumoit 3¢ GeKTUBHOCTDIO [7].

[1popbIBOM B TTOMCKE HOBBIX CITOCOOOB JICUSHUST XPOHUIE-
CKOI1 NIIIeMUY KOHETHOCTe! cTaa pa3paboTKa MHHOBAIIMOH-
HBIX TEXHOJIOTWI TeparieBTUUECKOTO aHTUOTeHe3a — CTUMY-
JIAIUST POCTa KPOBEHOCHBIX COCYIOB M KoJIlaTepalieil B 30He
UIIEMUN C TIOMOIIbIO (DapMaKOJIOTMUECKUX U UHBIX CPEICTB,
B YaCTHOCTH, ITyTE€M BBEICHUSI:

. aHTHOreHHBIX (PakTopoB B «aricToM Buae» (VEGE, FGE,
TpaHchopmupytouuii pakrop pocra — TOP b, IM-KC®D
unp.) [12];

. TEHETHMYECKUX KOHCTPYKIIMI, CIIOCOOHBIX 00ecTIeunTh
CUHTE3 YIOMSHYTHIX (aKTOPOB B WUIIEMU3UPOBAHHOMU
TKaHU KOHEYHOCTH;

. WMIUIAHTAIlUA CTBOJOBBIX (IMIPOTEHUTOPHBIX) KIe-
TOK, BBIIEJISIIONINX B OKPYXAIONIyI0 MUKPOCPELy pa3-
JIMYHBIE TpohUIeCKUe, POCTOBbIE W B T.4. aHTUOTEHHBIE
(akTophI.

MonoTepanusi aHTMOTEHHBIMU (aKTopaMU oOKa3aiach
ManoaddekTuBHON. Pe3ynbraTel paHIOMU3UPOBAHHBIX TITa-
1IeOOKOHTPOIMPYEMbIX UccaenoBanuil naureHtoB ¢ KMHK
rocyie MHbeKIMu cocyaucroro gakropa pocta VEGF cBu-
NETeITLCTBYIOT 00 OTCYTCTBUM JOCTOBEPHOTO YIYYIIEHUS 3a-
KUBJICHUST SI3B M TIEPEHOCUMOCTH (hU3UYECKOil Harpy3Ku,
YMEHBIICHNUsI YacTOTHl MPOBEACHUS aMITyTalldii, XOTS TIO
NMAHHBIM aHTUOTPadUN OTMEUEHO YCUJICHNE BaCKYIISIpU3aliuu
MopakeHHO! KoHeuHocTu. [JlaBHasi mpuyuHa Heylnadu Tpu-
MEHEHMSI METO/Ia B TOM, UTO B OPTaHU3ME ITU MOJICKYJIbI ObI-
CTPO pa3pyliaroTcs, a IOBTOPHOE UX BBEIACHUE BBI3BIBACT PSIIT
MOOOYHBIX 2(DHEKTOB, K TPUMEDPY, BHIPAKEHHYIO Ba3oamiaTa-
LIWIO C pa3BUTHEM CUCTEMHOM TMIIOTEH3UU ¥ BOSHUKHOBEHUE
COCYIMCTBIX HOBOOOpa3oBaHMilI — reMaHThoM |13, 14].

B Hacrosiiiee BpeMsi mpojosikaercss Hauatoe B 1996 .
J.M. Isner u coaBT. aKTUBHOE U3yYeHNE BO3MOXHOCTH Jiede-
Husg KMHK reHernyeckumu npenapataMu, CO3AaBaeMbIMU
Ha OCHOBE TUIa3MUJI, KOAMPYIOIINX ONWH M3 aHTUOTEHHBIX
daxropos [15—19]. OnHako KIMHWYECKHUE UCTIBITAHUST 3TOM
TEXHOJIOTUM HE OTPaBIAI ONTUMUCTUIYECKUX OXUITAHUM.
Tak, B KOHTpOMpYeMbIX KITHHUYecKuX uctbitanusax B CLLIA,
ctpaHax EBpombl m A3uum mpemnapatoB, coAepXKalluxX TeH
VEGF, 6b110 3apernucTpupoBaHO JUIIThL HEKOTOPOE YCKOPEHMe
3aKUBJICHUS SI3B, YIIYUIlIEeHUE BACKYJISIPU3AIIMY U TIOBBITIIEHUE
NIACTAJILHOTO apTepUAIbHOTO JaBIeHUS KPOBU (JIOIBIKEUHO-
rieyeBoil mHaekc, Ha 15%) [20, 21]. Jpyrast reHeTH4ecKast
KOHCTPYKITUSI C TeHOM hakTopa pocta dubdpobdnactoB FGF,

1Mo pesyibraTaM KinHudeckux wuccienoBanuit «RAFFIC»
u «TALISMAN», oka3anach TOJHOCTBbIO Hed(DhEKTUBHOMN
[18, 22]. B 6onee paHHeM aHAJIOTUYHOM HUCCIeTOBAHUN OTME-
YeHa BBICOKAsT YacTOTa pa3BUTHS TTOOOYHBIX 3phekToB [23].

[MepcrieKTUBB KIMHUYECKOTO TPUMEHEHUSI aHTUOTEH-
HbIX TeHeTnyeckux koHeTpykuuii mpu KMHK B 6nukaiiiue
5—7 neT npencTaBisioTCs COMHUTEIbHBIMU, MOCKOJIbKY JaH-
HBII TIOAXOI MMEeeT PSI CYIIECTBEHHBIX HemocTaTkoB. K mx
YUCITy OTHOCSTCS ObICTpas Aerpajaius rmia3Muj Hykiea3aMu
KPOBHU U TKaHel, KpaiiHe Hu3Kast 2 (HeKTUBHOCTh TpaHChEK-
MU (YUCTIO TUTA3MU, BKJIIOUMBILMXCS B KJIIETKU PELIMTIMEHTA)
[4], oTcyTCcTBUE CITOCOGOB MpeKpalieHUs] N30BITOYHOTO CHH-
Te3a aHTUOTeHHOTO (haKTopa TPaHCHUIIMPOBAHHBIMU KIIET-
KaMU pelUIMeHTa U BBICOKUIT PUCK 00pa30oBaHUs OMyXOJeit
BCJIEACTBAE HEKOHTPOJMPYEMOTO TOCTYIJIEHUSI aHTMOTEH-
HBIX (DaKTOPOB B CUCTEMHBIN KpOBOTOK [24]. He uckimoueH
W UMMYHHBI OTBET OpraHM3Ma Ha OeJOoK, CMHTE3WpPyeMBbIit
B OpraHU3Me C TIOMOIIIBIO TIa3MUIL [25].

Crnenmytolliee HarpaBJieHUE pealu3allii Waeil TepareB-
TUYECKOTO aHTHOTeHe3a MPU UIIeMUN KOHEYHOCTeW — TIpH-
MEHEHMe TIPerapaToB CTBOJIOBBIX U JAPYTUX IMPOTEHUTOPHBIX
xierok (mamee CK) — 0asupyercss Ha BBITAIONIUXCS T0-
CTUKEHMSIX MOCAEAHUX NECATUICTUN B U3YYEHUU OUOJIOTUU
u «nosenenus» CK B TKaHsX Makpoopranusma [3, 26, 27].
Havarble kImHUYeCKMEe UCTIBITAHUS KIJIETOYHBIX TTPerapaToB
nokaszaiu ux 6eszonacHoctb. OgHako 3G PEKTUBHOCTb TaKOM
Tepanuu 0Ka3ajach He CTOJIb BIEUATIISIONIEH, KaK B JKCIIe-
pVMEHTaX Ha KUBOTHBIX.

B cBs131 ¢ BbIllIeCKa3aHHBIM LIEJIbI0 0030pa ObUIU eTallb-
HbBIIl aHaTM3 MATOTEHETUYECKUX MPEANOCHUIOK PEe3YJIbTaTOB
JMOKJIMHUYECKUX U KIMHUYECKUX UCCIIEAOBAHUI TPUMEHEHUS
CK mpu uiemMun HIKHUX KOHEYHOCTE! U OTpenesieHre Ha
3TOIf OCHOBE MPOOJIEM U MEPCIEKTUB BHEAPEHUST KJIETOUHbBIX
TEXHOJIOTUI B KJIIMHUYECKY0 NpakTuky jeuyeHuss KUHK.

JIoKIMHUYeCKHe MCCeI0BAaHIS MeXaHU3MOB JIeiCTBHS,
3¢ (HeKTUBHOCTH B 0€30MACHOCTH CTBOJIOBBIX KJIETOK
MIPH JieYeHNH UIIEeMUH HUKHUX KOHEeYHOCTel

Mexanusmot penapamuenozo oeticmeus
CMmeo0.a06blX KAemoK

Mexanusmsl 6uosorundeckoro aeiicteust CK obyciosie-
HbI UX CBOMCTBAMU Tposindepalnii, MUTPALIMU, TKAHECTICLIU -
duueckoit nudpdepeHIIMPOBKN U CIMTOCOOHOCTBIO K CUHTE3Yy
KOMIUTeKCa TPOPUIECKIX/POCTOBBIX GaKTOPOB U APYTUX OMO-
JIOTUYECKU aKTUBHBIX MOJIeKyJ. CrielmbuIHOCTb NeHCTBUS
CK omnpenensietcss ux (heHOTUTNIECKOUN TMPUHAIIEKHOCTHIO
K TOMY WJIM UHOMY BUly TKAHU U MOJIEKYJISIPHO-KJIETOYHBIMU
XapaKTepUCTUKaAaMU MUKPOOKpYXeHus. Peanusaius cBoiicTB
CK mpoucxoauT Ha OCHOBE CYIIeCTBYIOIIUX (bu3noaoruyie-
CKHX) MEXaHU3MOB Pa3BUTHS TKAHU U BOCCTAHOBJIEHUS TTOCIIE
noBpexaeHuil. [1o coBpeMeHHBIM MpEACTaBICHUSIM, KJe-
TOYHAas perapanus NOBPEXACHUS B TKAHSIX OCYILECTBISETCS
nByMsI criocobamu: BcrpanBanreM CK B 271eMEHTHI TKAaHEBBIX
CTPYKTYp (3aMellleHUE KJIETOK, YTPAYEHHBIX BCJIEACTBUE TO-
BPEXICHUST) U CAHOTEHETUIECKUM TTapaKPUHHBIM IeHCTBUEM
Ha MUKPOOKPYXKE€HUE OUOJOTMYECKU aKTUBHBIX MOJIEKYI.

Bo3MoxxHOCTh 3aMellieHUs] TMOTUOLIUX KJIETOK BBEIEH-
HbeIMU B opraHu3Mm CK u3BHe MMoKa He MoJyduiIa JoCTaTod-
HOTO 3KCIEPUMEHTAJIbHOTO MoaTBepxaeHus. [Ipexae Bcero
9TO KacaeTcsl BbICOKOCMELMATU3UPOBAHHBIX KJIETOK, TaKUX
KaK HEUPOHBI, XOTS OTAEIbHbIE A0KA3aTEJbCTBA <«KJIETOY-
HOTO 3aMellleHusl» OblTM ormybnukoBaHbl [4]. Hamporus,
TUTOTe3a TPOPUIECKON TOMIePKKN HIIeMU3UPOBAHHOMN
tkaHn CK mpencraBisieTcsl JOCTaTOYHO OOOCHOBAHHOM pe-
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3yJIbTaTaAMU MHOTOYUCJICHHBIX 3KCIIEPUMEHTOB in Vitro W in
Vivo, CBUIETEIbCTBYIONMNX O criocobHocTsix CK kK Murpammu
BOYAr MOBPeXIEeHUS (XOYMUHT), TpoJudepaliuu v BbLICICHUIO
TporIecKnx,/pocToBIX (PAKTOPOB U IPYTUX OMOJOTUUECKU
AKTUBHBIX MOJIEKYJI — IIUTO- U XeMOKWHOB. DTO BBIpasKaeTCst
B deHOMeHaX IUTOMPOTEKIIUM, aKTUBALIMW aHTUOTeHe3a
W HeliporeHe3a, CTUMYJISIIIUM DPE3UIEHTHBIX (TKaHECIIelr-
uunbix) CK 1 BKIIIOYEHUN UX B periapaTUBHBIE MTPOIIECCHI,
a TakxXe B MNPOTUBOBOCHAIUTEIBHOM U HMMYHOCYIIpEc-
CUBHOM BJIMSIHUM Ha MUKpookpyxeHue. B.U. Lllymaxkos
u H.A. Onumenko cumratot, yto CK ycrpansior nucbamaHc
Mpo- U MPOTUBOBOCIAIUTEIbHBIX LIMTOKUHOB B MOBPEXKICH-
HoU TKaHwm [28].

Kunemura u COXPAHHOCMb CMEB0A06bIX KA€MmOK nocae
ux eéedenus 6 OpP2aHU3M

«Cynpba» CK, MMIUTAaHTUPOBAaHHBIX B OpPraHU3M, Ha-
TIPSIMYIO CBSI3aHA C WX TepareBTUIeCcKOil d(PheKTUBHOCTHIO.
Pacripeneienrie KJIeTOK, MEUYEHHBIX PaJIMOAKTUBHBIM W30-
TOTIOM U BBEICHHBIX BHYTPMBEHHO, IMOAPOOHO MCCIIEIOBAHO
B psle 3KCIEepUMEHTAIbHBIX padoT [29—31]. C moMolibo
WHTPABUTAIBHOW MUKPOCKOIUW MBI YCTAHOBJIEHO, 4YTO
Tocjie BHYTPUAPTEPUATBHOTO WM BHYTPUBEHHOTO BBEIEHUSI
0OJTBINIAsT YaCTh KJIETOK 3aIePXKIBAETCSI B COCYINCTOM CETH Ha
MPpEeKANMWLISIPHOM YpoBHE (1151 Me3eHxuMasibHbix CK — 92%)
[29]. DTO MOXKeT IPUBECTH K CYIIECTBEHHON OJI0KaIe KPOBO-
ToKa (ero cHuXeHuto 10 60%) [30].

D. Hou u coast. (2005) mokazanu, uto yepe3 1 4 mocrne
VMIUTAHTAlM MEYEHHBIX PaIOaKTUBHBIM UHINEM MOHOHY-
KJIeapHBIX KJIETOK KOCTHOTO MO3Ta B MUOKapT 1a00paTOPHBIM
SKUBOTHBIM C BOCTIPOM3BEICHHBIM WH(APKTOM y HUX B CepIlie
obHapyxkuBaiu 11% BBeIEHHBIX KJIETOK, a TpU HHDY3UU
B KOPOHApHYI0 apTepuio — Tojbko 2—3% [32]. B mociemy-
fomeM (hakT OBICTPOrO MCYE3HOBEHUS M3 MMOKapaa Kie-
TOK TIOCJTIe BHYTPUMUOKAPIUAIBHOTO, BHYTPUAPTEPUATEHOTO
¥ BHYTPUBEHHOTO BBEIECHUS OBLT MTOATBEPKIEH B IPYTUX Ja-
6oparopusix [33, 34].

B oTnmume oT cepiiia, B CKEJIETHBIX MBIIIIIAX WUMILIAH-
TUPOBAHHBIE KJIETKU COXPAHSIIOTCS CYIIECTBEHHO MOJIbIIIE.
Tak, mo npanneiM M.B. KamamHukosa u A.B. bensBckoro
(2009), coxpaHHOCTb ME3€HXUMAJIbHBIX CTBOJIOBBIX KJIETOK
(MCK), mmosry4eHHBIX U3 XKUPOBOI TKAHU TTOCIIE BBEICHUS UX
B MKPOHOKHBIE MBILIIBI MBILIEH 1 KPbIC, cocTaBisiia 50—70%
yepe3 1 cyt u 5—10% uepes 1 Hex [4]. TIpy 3TOM KCeHOTpaH-
CITAaHTAIIUST PEe3KO CHIDKala 3TOT ToKaszareib. CyllecTBeH-
HBIX Pa3INuUii B COXPAHHOCTU WMITTIAHTUPOBAHHBIX KIIETOK
B HOPMAaJIbHBIX U WIIIEMU3WPOBAHHBIX MBIIIIAX HE OOHApY-
xkeHo. [locnenHee 06CTOSTETHCTBO MOXET OBITH aPTYMEHTOM
B TI0JTb3Y TIPUMEHEHMSI B KITMHUIECKOU MPaKTUKE TEXHOJIOTHT
BBeneHUsT CK HEmocpeiIcTBEHHO B MBIIIIIBI MTOPAKEHHBIX
HIDKHUX KOHEUHOCTEI.

Ilamoeenemuueckue npe()noa;mxu npuUMeHeHnus
KACMOYHbBIX MEXHO0A02Ul npu ae4enuu uwemuu
HUMICHUX KOHeYHocmell

WNiremudyeckoe TMOBpeXIeHUE TKaHEW KOHEUYHOCTH
U €CTECTBEHHAs UX pernapanus XapaKTepu3yloTcs HECKOIbKU-
MU (heHOMEeHaMU, COUYETAIONIMMU B cebe MaToreHeTUIecKue
U COOTBETCTBYIOIIME CAHOTEHETHIeCKIe MeXaHN3MBbI. B vact-
HOCTH, K HUM MOXHO OTHECTH CHIDKeHUWEe oObeMa Maru-
CTPaJIbHOTO KPOBOTOKA M apTEPUOTEHE3, YMEHBILIEHUE YMCIa
KPOBEHOCHBIX KalWUISPOB U aHTUOTeHe3, nucTpodudeckue
W3MEHEHUsI U pereHepaluio TKaHel UIeMU3UPOBaHHON KO-
HeyHocTu [27]. Huke paccMOTpeHbl BCe 3TU MeXaHU3Mbl
C TOYKM 3PEHUS MPEANOCHUIOK ISl TPUMEHEHUS TepaneBTU-
YECKUX KJIETOUHBIX TEXHOJIOTUIA.

PemonenupoBanue KoiaTepaibHBIX aPTEPHOJI AUCTAIbHEE
MECT OKKJIIO3UHM MATHCTPAJIbHBIX apTepuii

B nimemMu3npoBaHHON KOHEYHOCTU OIHOBPEMEHHO C 00-
JITepalneil IpocBeTa MaruCTPATbHBIX apTePUil TIPOUCXOIUT
TpaHchopMalrs CYyLIIECTBYIOIINX KOJUIATEPAIbHBIX apTepUOT
B (DyHKIIMOHUPYIOIIUE KOJUIaTepaibHble apTepuu (apTepuo-
reHe3 WU KoJulaTepalibHblil pocT). MIcXonHbli AMamMeTp ecTe-
CTBEHHBIX KOJUIATEPAIIbHBIX apTepUili MOXET BO3pacTaTh 0
20 pa3 [35] m mo ompenelieHHOTO TIpeleia YBEIUYMBATh
CYMMAapHBIIf TUaMeTp apTepruabHOTO pyciia. DTO TO3BOJISIET
KOMITEHCUPOBaTh (DYyHKIMOHANbHbBIE ToTepu [36] m maxke
TIOJTHOCTHIO BOCCTAHOBUTH KPOBOCHAOXXEHUE B TTOBPEKIICH-
HOIl KOHEYHOCTU TOCJI€ 3HAYUTEJbHOU OKKIIIO3UM Maru-
CTpabHBIX apTepuit. OMHAKO, KOTa KPOBOTOK COKPAIaeTCst
10 40—50% ot HOpMBI, (DYHKIIMOHMPOBAHUE KOJUIATepaeit
He KOMIIEHCHPYEeT HEeIOCTaTOYHOCTh KPOBOCHAOXEHUS KO-
HeuyHocTu, 1 y nanueHToB pa3suBaercss KMHK (III-IV cra-
nus umemun) [2, 37, 38].

KonnarepanbHblil pocT He 3aBUCUT OT JIOKAJIBHOW TKa-
HeBoil rurmokcuu. OH 3aITycKaeTcsl «CTPEeCcCOM pacTsiKe-
HUSI» CYIIECTBYIOIIMX KOJIJIATepalibHbIX apTepuos. Takoi
CTpecc aKTUBUPYeT IKCIpeccuio MoJiekysn anre3uu (MCP-1,
ICAM-1) Ha TMOBEPXHOCTH DHIOTEJNWS, YTO TIPUBOIUT
K PEKPYTUPOBAHUIO U3 CHCTEMHOTO KPOBOTOKA MOHOIIMTOB
U JIPYTMX KJIETOK BocmaneHust [36, 39], koTopblie Mpoayl-
pytotr aHrmoreHHbsie Tpodpuueckue dakropsl (VEGE, FGEF
PGF u n1p.), ciocoOcTByIOIIME B CBOIO OYepelb PEMOIETNPO-
BaHWIO MEJIKMX apTeproJI B IIMPOKUe Koyarepanu [36].

ApTeproreHe3 akKTMBHO IPOTEKAaeT Ha HAYaJbHBIX CTa-
musgx uiemund KoHeuHoctd (I—II cragmm). OgHako K Mo-
MEHTY Mepexoja narojoruv B (uHanbHble ctaauu (I11—
IV) oH mpakTW4ecKu 3aBepllaeTcs, W TepareBTUUYecKast
CTUMYJISILIMS KOJUIATEPAJIbHOTO POCTA apTepuOJ IMpeAcTaB-
JISIeTCST TTATOTEHETUECK HeorpaBiaanHoit [2]. MmMeHHO 1o-
3TOMYy TMpU TOUCKE HOBbIX TexHosoruit JyieyeHuss KMHK
YCWINSI UCCJIefoBaTeNIeil COCPeNOTOYeHbl Ha CaHOTEHETH-
yecknx (hakTopax, acCOUMMPOBAHHBIX C BOCCTAHOBJICHUEM
MUKPOCOCYIMCTOTO pyciia (aHTHOTeHe3a) KOHEYHOCTU U MO-
JIEKYJSIPHO-KJIETOYHBIX MEXaHU3Max TKaHEBOW W BHYTpU-
KJIETOYHOU pernapaiuu.

Anruorenes

TpurrepoM aHTHOTEHe3a CIYXWT TKaHeBas THITOKCUSI,
MPUBOJSILIAS K aKTUBALUU B SHIOTEIUU MUKPOCOCYIOB KITIO-
yeBoro dakropa runokcun (hypoxia inducible factor, HIF)
[5, 39] m ycuneHuio cuHTe3a TMPOAHTUOTEHHBIX (haKTOPOB
(VEGE, anrmomnostuH, wHAynuOe bHasi CUHTETa3a OKCUIA
asota) [5, 36]. DTU CTUMYJIBI MHULMUPYIOT POCT (BETBJICHUE)
MMEIOUIMXCS KaNUJUISIPOB 32 CUET Mpordepaliii UX 3pesibixX
SHIIOTEIMAIBHBIX KJIETOK.

OTHOCUTEIBHO HEIaBHO BO B3pPOCIOM OpTaHU3MeE ObLT
0OHapyXeH MeXaHU3M aHTHUOTeHe3a, XapaKTepPHBIN IS M-
OpUOHAIBHOTO MEPUONA, — BaCKYJOTeHe3 (HEOaHTMOTEHE3),
MpeAcTaBIgIoIMi co00il hopMUpOBaAHUE KATTUISIPOB de novo
npu HermocpeacTBeHHOM ydyactuu CD34+-reMomoaTiuecKmx
SHIOTEJUATBHBIX KJIETOK-TIPEIIIeCTBEHHUKOB, MUIPUPYIO-
IUX B 30HY WIIIEMUM U3 CUCTEMHOTO KpoBOTOKa. [TokazaHo
takke, 4To MCK HereMomo3aTH4ecKoro IMpOUCXOXICHUS
CIOCOOHBI TpaHcaUbGepeHIIMPOBaThCS B KJIETKU C Xapak-
TEPUCTUKAMU 3SHIOTEIUAIBHBIX KJIETOK-TIPEAIIECTBEHHU -
koB [40—45] m yuyacTBOBaTh B TIpolleccax ITOCTHATATbHOM
HEOBACKYJISIPU3AlMKU C TIOMOIIbIO MapakKpuHHBIX 3¢hdeKToB
M CEeKpEelLMU aHTMOTeHHBIX (hakTopoB [46, 47]. Bce 31 naH-
HbIE TIOJIOKEHBI B OCHOBY pa3pabOTKU CTPATeTUii TepareBTh-
YeCKOTo aHTHWOTeHe3a W HEeOBaCKYJISIpU3AIuU TIpU JICYeHUN
WIIIEMUYECKUX TTOBpexkaeHU [44, 48—53].
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IIpo0ieMbl TKAHEBO penapanuy HIeMAYeCKHX
TIOBPeKIeHMIt

CHUXeHMe KPOBOTOKA Ha yJacTke mepudepruiaeckoro
COCYIMCTOTO pycjia MPUBOANT K HapyIIEHWsIM WHHEPBAlWH,
BEHO3HOTO OTTOKA, TUMMOAMHAMUKYU U K TUCTPODUUECKIM
U3MEHEHUSIM BCeX TKaHeil KOHEYHOCTH. PereHepammst 3Tmx
TTOBPEXIEHNN OCYIIECTBIISIETCSI C TOMOIIBIO CUCTeMHBIX
U JIOKAJIbHBIX UIMMYHOBOCIIAJTUTEIbHBIX PEAKIIUA.

B uccnenosanusx J.G. Tidball mokazaHo, 4To ocTpoe mo-
BPEXICHUE MBIIIIL B 9KCIIEPUMEHTAX A Vivo TIPUBOIUT K aK-
TUBALMU KJIETOK UMMYHHOTO BocniaieHus: Th, mumdounTos,
ueiitpodunos 1 CD68* M, makpodaros [54]. Makpodaru
TMna M, 3Kcnpeccupysl MPOBOCMATUTENbHBIE LIUTOKUHbI
(akrop Hekposa onyxoneit (PHO) o u untepaeiikux (IL) 6,
CTUMYJIMpPYIOT TipoJindeparmio Th, muMboIUTOB 1 BBI3bIBA-
10T JaJIbHelIee TTOBPeXIeHNe MBIIIEYHOW TKaHW Yepe3 BbI-
CBOOOXIeHUE OoKcHaa a3oTa. [IpakTuiecku OIMHOBPEMEHHO
C 9TUM BKJIIOYAIOTCS MeXaHW3MBbl CTUMYJISIIUM U pereHepa-
1K MBI BaxHyio ponb 31ech urpaior M, Mmakpodaru, Ko-
TOPBIE IKCIIPECCUPYIOT TPOTUBOBOCTIATTUTELHBIC ITUTOKUHBI,
smoyast IL 4, 10 u 13 [55], aktusupyior Th, mumdountsr
Y MHTMOMPYIOT IMTOTOKCUYECKYIO aKTUBHOCTh M| Makpoda-
TOB, YTO TIPUBOIUT K YMEHBIIEHUIO CTEIIEHU TOBPEKICHUS
MBI ¥ aKTUBALMK MX PereHepaunu. M, Makpodaru UMeroT
3 ¢eHoTunmueckue moxkareropun — A, B m C, KoTopbie
XapakTepu3yroTcsl (YHKIIMOHATBHON crielanu3anueit [56].
M,A CD206* wmaxpodaru sxcmpeccupyior IL 4 u 13,
CITOCOOCTBYIOT 3aKMBJICHUIO PaH M BOCCTAHOBJIEHUIO TKa-
Hell. M,B akTUBUPYIOT MMMYHHBIE Komruiekchl wmn Toll-
HoMOGHbIE pelienTopsl U BeicBoOoxxaenue Th,. M,C CD163*
CD206" Mmakpodaru akTHBUPYIOT Th, tumdouunTsr, sKCIpec-
cupyioT IL 10 u uHruoupyoT GyHKIUOHAIBHYIO aKTUBHOCTD
M, Makpogaros. AKTUBHOCTb PET€HEpPalMM MBILILL Harps-
Mylo cBs3aHa ¢ pynkumeit makpodparos M,A n M, C [54].

Takue MexaHU3MBI XapaKTepHBI W IS XPOHUYECKOTO
roBpexaeHnst Mbi. OJHAKO B 3TOM cilydae HaOIomaeT-
Cs1 OTIpeNieieHHasl TOCIeN0BaTeIbHOCTh CMEHBI (heHOTUTIOB
makpodarop M,: Ha paHHEW CTaauM XPOHUYECKOTO I10-
BPEXIEHNS IMTOTOKCUYHOCTh Makpodaros M, momapisior
Makpodaru peHorumna MyA, a 3aTeM aKTUBUPYIOTCS MaKpO-
¢darn M,C. Cmena enorunos makpodaros ¢ M, na M,A
n M,C sBnseTcs KIIOYEBBIM TMATOTEHETUYECKUM MOMEH-
TOM Tepexona ¢as3bl TOBPEXIEHUS MBIMIEYHBIX BOJIOKOH
B a3y ux pereHepanmu. MexaHU3M Takoil CMeHbI (heHO-
TUTIOB HEU3BECTeH. ODKCIEPUMEHTAJIbHbIE JTaHHbIE CBU-
NETEJTCTBYIOT O BO3MOXHOU BaXXHOUW POJIM MUKPOCPEIBI:
B YAaCTHOCTH, YIAJIEHUU TIOCPENCTBOM (harouTo3a MpoayKToB
pacriazia MBI U3 MEXKJIETOYHOTO TIPOCTPaHCTBA. XOTS 00-
1Me MeXaHU3MBbI perapaluy MBI ¢ yIacThUeM UMMYHHOM
CHUCTEMBI 1 OBUTH cPOPMYTMPOBAHBI HA OCHOBAHUM UCCIIE0-
BaHWI MbIIedHOU nuctpoduu [lromreHHa, aBTOPbI OTHOCST
UX K TIOBPEXACHUSIM JIIo6oro ThTa [54].

O TmaroreHeTMYeCcKOl PO MMMYHHOTO BOCIAJCHUS
MpU WIIEMUW HUXHUX KOHEYHOCTEH CBUIETEIbCTBYIOT
U pe3yJbTaThl KIMHUYECKUX HccaeqoBaHuil. B wactHOCTH,
J. De Haro u coaBr. (2009) mpocnenuiu cBsi3b KOHIIEHTPAITUN
C-peakTUBHOTO 0Oesika B CHIBOPOTKE KPOBW (Hecrenudu-
YECKMil TTOKa3aTelb OCTPOTO BOCIAJICHUS) C KIMHUYECKON
BBIPAXKEHHOCTHIO 3abosieBaHMl TiepudepudecKnx apTepuit
y 3370 6ombHBIX [57]. OKa3anock, 4TO B TSKEBIX CITydasix
XPOHUYECKON WIEeMUN HIDKHUX KOHEYHOCTEW (IalreHThl
C HEOTHOKPATHBIMU XUPYPTMUECKUMM BMeEIIaTeIbCTBAMM
Ha cocygaXx HIWKHUX KOHEYHOCTel) cojaepxkaHue
C-peakTUBHOTO Oejika OBIIO TOCTOBEPHO BHIIE, YeM y Tia-
IIMEHTOB, KOTOpbIE ellle He HYXIAIUCh B XUPYPTUIECKOI
pekaHanm3anuu aprepuii koneunoctu. [1o manusim B.JI. Ca-
MOIaif M COaBT. TIPU OOJIUTEPUPYIOIIEM aTepoCKIepo3e Ma-

()]

ructpainbHbix aprepuil y nauueHToB ¢ KMHK nmeer mecto
cympeccust T-3aBUCMMBIX UMMYHHBIX peaKinii Ha (poHe M-
doneHnun, a Mpu OOJUTEPUPYIOLIEM TPOMOAHTUUTE — TIO-
JIABJIEHUE KJIETOYHOIO M AUCOAJaHC TYMOpPaJIbHOTO 3BEHA
UMMyHHTeTa [2].

[IpencraBiieHHbIE BbILIE MOJEKYJISPHO-KIETOYHbIE Me-
XaHU3MBI TIepexo/ia TOBPEXIEHUS MBIIIEYHBIX BOJIOKOH
B pereHepainuio CTOUT paccMaTpuBaTh B KadyecTBE ITaToTe-
HETUYECKUX TOUYEK TIPUJIOKEHUST BO3MOXHOTO CAHOTCHETH-
yeckoro aeiictBust CK, MOCKOTbKY OHM OOJIamaioT TPOTH-
BOBOCITAJIUTEIBHBIM Y MMMYHOCYIIPECCUBHBIM JTEWCTBUEM
Ha TKaHeBOE MUKPOOKPYKEHUE.

Pesytvmamet 3xcnepumenmatvHbIX uccae006anull
Mmexanuzmog oeticmeust u 3pghexmuernocmu npumenenus
CMB0A06BIX KACHIOK HA HCUGOMHBIX MOOeAAX UueMuu
HUMICHUX KOHeuHOCmell

ITo COBPEMCHHBIM MPECACTABICHUAM, Hauboee nEpCrcK-
TUBHBIMU B ITJIAaHE IMMPAKTUYCCKOTO KIMHUYECCKOIo IMpUMEHEC-
HUS, B T.4. U MpU 3a00J1eBaHUSIX NTepudepruuecKux apTepui,
npeacrasisiiorcss MCK u remornostuyeckue CK [26].

Me3eHxnuMaJibHble CTBOJIOBbIE KJIETKH

MCK — 3TO MyJIBTUIIOTEHTHBIE KIJIETKA CTPOMBI pas-
JMYHBIX TKaHed [58]. XOTs KOCTHBI MO3T OCTaeTcsl 10 CUX
op HanboJIee YacTo UCTIONb3yeMbIM ucTouHnKoM MCK, onun
MOTYT OBITh MOJYYEHbI U3 CKEJETHBIX MbILILL [59], XXupoBoOii
tkauu [60], mysbnbl 3y6a [61] u np. MCK ob6iagaior psioMm
0COOEHHOCTE! BIMSIHUSI HA WUMMYHHYIO CHCTEMY, KOTOpPbIE
NIeJTaloT WX TPEIIOYTUTETbHBIMU TSI TIPAKTUYECKOTO TIPU-
MEHEHMSI B JIeYeHMW MHOTUX 3abosieBaHuii. B wactHOCTH,
3TO MPOTUBOBOCTIAINTEIBHOE NIEMCTBUE, TIOJABIEHNE CO3pe-
BaHUS JIEHIPUTHBIX KIETOK, Tponudepanuu u muddepeH-
1poBKYU T TMMGOIUTOB, CHIKEHNE aKTUBHOCTH €CTECTBEH-
HBIX KWIIepOB U akTuBaius T-peryasaropHbix kKietok. MCK
YMEHBIIAIOT CeKpeluio T-KIeTKaMu TMPOBOCTIATUTEIbHBIX
mutoknHOB (IL 10 m ®HO o) u yBeIMUMBAIOT WHTEHCUB-
HOCTb CEKpelnu MpoTuBoBocnaiurenbHoro IL 4 [62]. MCK
Jo6oro mipourcxoxnaeHus He akcripeccupyior MHC 11 xmacca
(HLA-DR) v 061a7a10T UMMYHOCYTIPECCUBHBIMU CBOMCTBAMU
[62], mosTOMY OHUM BechbMa MEPCIEKTUBHBI [JIs1 AJJIOTEHHON
UMILTaHTaluu [58, 63—66].

YeuneHuve peBacKyIsIpu3alliii KOHEYHOCTH TIOCTIe TPaHC-
dyzun MCK, momyueHHBIX 13 KOCTHOTO MO3Ta, B CUCTEMHBII
KPOBOTOK WJIM TIOCJIE BBEICHMSI KIJIETOK HETIOCPENCTBEHHO
B MBIIIIIBI HEOMHOKPATHO MPOIEMOHCTPUPOBAHO HA MBIIIIN-
HOI Mozenu octpoit uiemun [67—69]. TTosydeHbl CXOMHbIC
aHTHUOTeHHBIe 2(MEKTHI TTOCIIE BHYTPUMBIIIIEYHOTO U BHYTPU-
apTepualibHOro BBeneHus kietok [70]. BHyTpuaprepuaibHas
unoysus MCK, npeunky6upoBaHHbX B 1% O,, uin BHY-
TPUMBIIIIEYHAsT WUMIUIAHTAlWS KIJIETOK, TPenoOpaboTaHHBIX
2% O,, ycunuBany peBacKy/IspU3aLuIo ULIEMU3MPOBAHHBIX
3aHUX Jian Kpseic [71].

K mepcrieKTUBHBIM TEXHOJIOTHSIM BOCCTAHOBJIEHUS TIO-
BPEXIEHHBIX TKaHEW OTHOCAT TPAHCIUIAHTAIlMU OIHOTO W3
BUIOB TKaHeBbIXx MCK — denmoBeuecKnx CTpOMaIbHBIX KJle-
ToK skupoBoit TkaHu (CKIKT) [34, 72]. CKXT nokamm3o-
BaHBI B CTEHKAX KamuuisIpoB U aptepuon [73]. OHu umeior
GubpobiacTonogodHy0 MOPGOJIOTUIO U IKCIPECCUPYIOT HA
TTOBEPXHOCTH Te e aHTureHsl, 4to 1 MCK koctHOTO MO3ra:
CD105", CD73*, CD146", STRO-1 [61, 74, 75]. CKXT
00JIaTaloT BBIPAKEHHOUW MYJIBTUIIOTEHTHOCTBIO, CITOCO0-
Hbl TudbepeHIIMpPoBaThCS KakK B KJIETKH Me30IepPMabHOTO
psna (aaUTONUTBI, MUOILUTHI, OCTEOLMTHI, XOHIPOIIWTHI),
TaKk M B HEHPOHBI, KApAMOMUOIUTHI, TETIATOIUTEl U dHIO0-
TeJIMabHbIe KJIETKW. DTU KJIETKM y4acTBYIOT B (hU3MOJIO-
TMYECKOM OOHOBJIEHUM XWPOBOI TKaHM, 00pa3ysl aauro30-
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AHTVOTeHHBIE KTACTEPHI, CTUMYJIMPYIOT POCT COCYIOB M HEPBOB
B UILIEMU3UPOBAHHBIX TKaHsX [4, 34].

B skcniepumMenrTax in vitro moxazano, uto CK2XKT Bovizme-
JISIOT B KYJIBTYPAJIbHYIO CPEAy IIMPOKUI CIEKTP Pa3IudyHbIX
dakTopoB, BKIOUYass Kak aHrnoreHHble (akTopel VEGE,
HGE FGF TOP p, TM-KC®, anruonoat™iH u JApyrue,
TaK ¥ UHTUOUTOPHI aHTUOTeHe3a (IHIOCTaTUH, TPOMOOCTIOH-
JIMH, WHTUOWTOp aKTWBaTopa IiasmMuHoreHa 1) [34, 76].
KynsrypansHast cpena, KonguimonupoanHast CKXKT, cru-
MyJUpyeT nponudepalnio 3HAOTETUATbHBIX KJIETOK U 00-
pazoBaHUe KaNWUIIPONIONOOHBIX CTPYKTYp. [Ipn KyabTuBm-
poBanun CKXKT B yc/IoBUSIX TUTIOKCUM YPOBEHB KCIIPECCUU
TeHOB aHTUOTEHHBIX (DaKTOPOB CYIECTBEHHO ITOBBIIIIAETCS.
DTU naHHBIE TIOATBEPXKICHBI B OMBITAX in Vivo TIPU UMILIAH-
taruu CKOKT yenoBeka 1moj KOy MHTaKTHOM MbIiu [69].

B psme nmaGoparopuii Ha XMBOTHBIX MOIEISX WIIEMHUU
3aIHUX KOHEYHOCTel (ncceuyeHuWe OeApeHHOU apTepuu) 3a-
(GUKCUPOBaH AOCTOBEPHBIN TepaneBTuueckuii apdexr (yiryd-
IeHre KPOBOTOKA, OTCYTCTBUE HEKPO3a CTOIIBI, YBEINMICHUE
yycaa KanuuisipoB U Ap.) NPU JIOKAIbHOM (BHYTPUMBILLIEY-
HOM) U BHYTpuBeHHOM BBeneHuu TiperapatoB CKIOKT. Mpu
STOM TIOJNYYeHHBIN 3(GheKT ObUT COMOCTaBUM C TaKOBBIM
npu ucronb3oBanuu MCK u3 kKoctHoTOo Mo3ra [69, 77, 78].
DKcIepuMeHTATbHBIE JaHHBIe YKa3bIBAIOT Ha 2 MeXaHuU3Ma
aktuBaruu anruoreHesa mpu umrutantauun CKOKT: Berpa-
WBaHUE UX B cOCyIbl ¢ nudDepeHIINPOBKON B SHIOTEIUATb-
HOM HampasieHuu |77, 78] u mapakpuHHBIN 3pdeKT 3a cuer
CEeKpelUM aHTHOTeHHBIX (pakTopoB [79, 80].

B skcmepuMmenTtax in vivo mokazaHo ydactue CKIXKT
B pereHepanuy TOBPEXIEHHBIX CKeJeTHBIX MbIy [81].
CKOXT, 6maromapst cBoeli cltoOCOOHOCTH CHHTE3UPOBATh TIO-
MHUMO aHTUOTeHHBIX psl HelpoTpodudecknx (HakTopoB
(BDNE NGF u GDNF), paccMaTpuBaoT Kak afgeKBaTHBII
MaTtepua Uit CTUMYJISIIIUY POCTa HEPBHBIX BOJIOKOH U OKOH-
yaHUii, 6e3 yero HeBO3MOXeH aHruoreHe3 [34]. [Tockombky
CK xupoBoil TKaHU, KaK U KOCTHOTO MO3Ta, He IKCIIPeCcCH-
pytor MHC II (HLA-DR) n o6iagaloT UMMYHOCYIIPECCUB-
HBIMA CBOWCTBAMU, MUX TaKXe CUMUTAIOT TEPCIIEKTUBHBIMU
IUIS1 aJIJIOTEHHOM uMIuiaHTauuu. Kpome toro, cieayer otMe-
TUTH PSIZ IPEUMYIIIECTB MPAKTUYECKOTO TJIaHa, CYIIIeCTBEHHO
YIIPOIIAOIINX TeXHoIoruo KietouHoit Tepanuu CKXKT: mo-
CTYITHOCTDH TIOJTyUeHUsI KUPOBOU TKAaHU, BBIACICHUS U3 Hee
CTPOMAJTBHBIX KJIETOK, BO3MOXKHOCTb MOCTATOYHO OBICTPOTO
HapalIuBaHUsI UX ex Vivo B HEOOXOIMMBIX KOJIMIeCTBaX.

T'emonoaTHYECKHE CTBOJIOBbIE KJIETKH

W3yueHne MexaHU3MOB IpoaHruoreHHoro aeiicreust CK
OBUIO paCLIMPEHO IOocJe OTKphITUs B coctaBe CD34% remo-
MO3TUYECKUX KIIETOK MOHOHYKJICAapHO# (hpaKIMu KOCTHOTO
MO3Ta OTHOCUTEJIbHO HEOOJIBIION TTOMYJISIIIUNA SHIOTEINAIb-
HBIX KJICTOK-TIpEIIIeCTBeHHUKOB [44]. Ilonararot, 4to Tpu
CTPYKTYPHOU IIEPECTPOIKE COCYIMCTON CETH B IOBPEXIEH-
HOI TKaHMW, B OCHOBE KOTOPOW JIEKUT pa3BUTHEC KOJIATE-
paJbHBIX apTEepPUOJI W BETBJICHHWE KaIWIISIPOB, BO3MOXHO
(dopMUpoBaHUEe MUKPOCOCYIOB de novo ¢ ydacTHEeM 3SHIO-
TEJUAJIbHBIX KJIETOK-IPEAIICCTBEHHUKOB, MUTPUPYIOIINX
W3 KOCTHOTO Mo3ra B Tepu(epruecKuii KpOBOTOK M Jajee
B 30HBI umemun [44, 48, 52, 82]. IlokazaHo, 4TO B OTBET
Ha WIIEMWIO YBEJIMYMBACTCS UMCIO LIMPKYJIUPYIOIMIMX SH-
JOTEJTUATbHBIX KJIETOK-TIpeAIIecTBeHHUKOB [38]. Mwmetores
JIOKA3aTeJIbCTBA BO3MOXKHOCTH BCTPAaMBaHMSI 3TUX KIIETOK
B CTECHKY KaImWLIsIpa ¢ Tocienyiomeil auddepeHIMpOBKOM
B 3peJible SHAOTETMOIUTEI. OHAKO T0JISI KJIETOK KOCTHOMO3-
TOBOTO IPOMCXOXKIEHUsI, MHTEIPUPOBAHHBIX B HOBOOOPa30-
BaHHBIC COCYIblI CKEJICTHBIX MBIIIIL, TTOKa HE YCTAaHOBJICHA,
XOTSI OHA MOXET OBITh BECbMa CYIIECTBEHHOM B IPYTUX TKAHSIX
(HarmpuMep, B MUKPOCOCYIaX TOJIOBHOTO MO3Ta OHA COCTaBJIsI-

eT 26—42%). DHOoTeNMalbHbIe KICTKU-TIPEIIIeCTBeHHUKH,
Kak u apyrue CD34" reMormostnuecke KIETKH, CIIOCOOHBI
aKTUBUPOBATh PE3UICHTHBIC IHAOTEIVATbHBIC KIETKU JIeii-
CTBUEM aHTMOTeHHBIX (hakTopoB [53]. CyliecTBYIOT TaHHbBIE
00 YCWIEHUM HEOBACKYJSIPU3ALUM MOCe TPaHCIUIAHTALIUU
SHIOTEIMAIBHBIX KJIETOK-MPEIIIECTBEHHUKOB Ha MOJESIX
WIIIEeMUY KOHEYHOCTEM KUBOTHBIX |38, 70, 83, 84].

TakuMm 00pazoM, B IKCTIEPUMEHTAIBHBIX HMCCISIOBAHU-
X MexaHu3MoB neiictBusi u 3ddexruBHocTn CK momy-
YeHBI pPEe3yJbTaThl, CBUAETEIHLCTBYIONINE O TIEPCIEKTUBHO-
CTU KJIETOYHBIX TEXHOJOTUI [JIS1 JICUEHUS] UILIEMUN HUXHUX
KOHeUHOoCTeil. BmecTte ¢ Tem ocraeTcss HEpemeHHBIM PSif
TEOPETUUECKUX W METOMUIECKUX BOMPOCOB, OTPEAETISIONINX
CTPaTeTUIO TEPareBTUIECKOTO aHTHOTeHe3a, BHIOOP KIIeTOU-
HBIX TIPETIapaTOB U TAaKTUKY WX MIPUMEHEHUs B 3aBUCUMOCTH
OT CTaauii UIIeMUU W APYTMX KIMHUYECKUX OCOOEHHOCTEeM
TeyeHus 3a00JIeBaHUsI.

B wactHOCTH, Ujest TeparneBTUIeCKOro aHTMoreHe3a oa3u-
pyeTcst Ha TIPEACTaBICHUSIX O TOM, UTO B TKaHSIX KOHEYHOCTH,
UIIEMU3UPOBAHHON BCIIENCTBUE OKKITIO3UM TPOCBETa Maru-
CTPaJTBHBIX apTepuii, YNCiI0 HYHKIIMOHUPYIONNX KPOBEHOC-
HBIX KalWUISIPOB YMEHBIIIAETCSI, U TTOCTYJIUPYeTCs] HeoOXo-
IMMOCTh eTo yBenmueHus [3]. TpakToBKa TaKoro MexaHW3Ma
caHOTeHe3a BechMa 3aTPyIHUTEbHA ¢ (U3UYECKOU TOUKMN
3penusi. CornacHo 3akony [lyaseiisis, yBennueHue TUTOIIaau
CEUeHMsI 3a CYET COCYIOB MEHBIIEro MuamMeTpa MPUBOIUT
K POCTY COTIPOTHBIIEHUSI TOKA XUIKOCTU B CUCTEME U HE pe-
3YJBTUPYET B YBETMUEHUM OOBEMHOI CKOPOCTU KPOBOTOKA,
T.€. B YCWIEHUU KPOBOCHAOXEHUSI KOHEYHOCTH.

Hesicen um oOmmii MexaHWU3M BOCCTAaHOBJICHUSI MU-
kpouupkyasguuu npu KWMHK, mnockoinbKy HeusBect-
HO, UMEET JIU MECTO YacCTU4YHAas TuoOesib KanwulgpoB, WU
HeKasl UX 4YacTh TepecTaeT (yHKIIMOHMPOBATh U3-3a HEIO-
cTaTka KpoBOcHaOXeHUs. Pe3epBHBIE BO3MOXHOCTU MBIIIIII,
KaK " IPyTUX TKaHed, BO MHOTOM OIIPENeISIIOTCS HaTnIrueM
T.H. MOJlYallluX, T.€. 3alacCHbIX, MUKPOCOCYIOB U apTepu-
aJbHBIX KOJUlaTepaseil, BKIIOYAIOUIMXCSI B KPOBOTOK
MPU YCWIEHUM HATPYy3KW W perapanuy MOBPeXIeHU, 9To
TIPUBOIIUT B COOTBETCTBME 00BEM KPOBOCHAOXKEHUS TTOTPEO-
HOCTSIM TKaHell koHeuyHOCTH. [lo-BuUmmMomy, 3ToT husmo-
JIOTUIEeCKUII MeXaHWU3M DPabOTaeT M B TATOJOTMYECKUX yC-
JIOBUSIX, B YaCTHOCTHU Tipu uilieMuu. OIHAKO JUTEpaTypHBIe
JAaHHBIE Ha 9TOT CYET TAKXKEe OTCYTCTBYIOT.

Perenepatiust moBpeXXIeHHBIX MBIIIEYHBIX BOJIOKOH WHU-
uuupyercss BocrajgeHueMm [54]. Omnako u3BectHO, uro CK
OKa3bIBAIOT MPOTUBOBOCTHAIUTEIbHOE U JIOKAJbHOE WM-
MYHOCYTIPECCUBHOE NEWCTBUE, YCTpaHssI OucOallaHC TIpo-
U TIPOTHBOBOCIIAJIUTENIbHBIX ITUTOKWHOB B TTOBPEXICHHOM
tkaHu [34, 85]. C ydyerom srtoro dhakra, a TakkKe NAaHHBIX
o toM, uto npu KMHK uMmerlor mecto nogaieHue KieTou-
HOTO U JOUCOaJaHC TYMOPAJIbHOIO 3BeHAa MMMyHUTeTa [2],
B KaXIIOM KOHKpeTHOM ciydae npumeHeHue CK misa rede-
Huss KMHK nomxHo ObITh apryMEeHTUPOBAHO pe3yjibraTaMu
HCCIIeIOBAHU COOTHOIIEHUST BOCTIAIUTENLHBIX U TIPOTUBO-
BOCTIAJINTEJIBHBIX (peTIapaTUBHBIX) TTPOIIECCOB B TTOPAKEHHOM
KOHEeYHOCTH. Ha ceromHsmrHuii OeHb Takas METOIOJIOTHUS
He pa3paboTaHa HM B DKCIIEpUMEHTE, HU B KIMHUYECKOI
TpaKTUKe.

OKOHYaTeTbHO HE PelIeHbl W BOIMPOCH 0e30MMacHOCTU
npumeHeHuss CK. Tak, U3BeCTHO, YTO yBeJIWYEHHE WX KOH-
LIEHTpAallU B TIperapaTe YCUJIMBAEeT aAre3WBHOCTh KIIETOK
[86], a akTHBaIMsI HEOAHTHMOTEHE3a MOKET UMETh HEraTUBHBIE
TTOCJIC/ICTBYSI B BUJIE BACKYJISIPU3AIINN aTEPOCKIEPOTHUECKIX
OJiAIIIeK U pucKa TpomMboobdpazoBaHus [87].

C ToukM 3peHUs OOBEKTUBHOW 3IKCIIEPUMEHTATbLHOMN
MPAKTUKHU, OIEHKA PE3yIbTaTOB MOKIMHUYECKUX WCCIeno-
Banuii appektuBHocTr CK nmpun KMHK, nx BocrpousBonm-
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MOCTh OKa3ajiach KpaiiHe 3aTpYIHWUTETbHOI, TIPeXkIe BCETO
u3-3a HeanekBatHoctu Mozeneii KMHK Ha nmabopaTopHbix
KUBOTHBIX. DKCIIEPUMEHTHl B OCHOBHOM BBHITIOJIHEHBI Ha
MOJIEJISIX OCTPOTO, TIOJTHOTO HAPYIIEHUsT KPOBOTOKA TI0 Maru-
CTpaJbHBIM COCyIaM KOHEYHOCTH (KOaryJsiius, TepeBs3Ka,
HCcCeUYeHNe W Tp.), a He TMPU MOJAETUPOBAHUN XPOHUIECKOM
WIIEMUY HIDKHUX KOHEYHOCTe#. VI3BeCTHO, UTO C BO3pacToM
B KOCTHOM MO3T€ TIPOTPECCUBHO YMEHBIIIAeTCST 00IIIee ICIo
remomnoaTruecknx CK, B ocobennoctu MCK [34]. Bonb-
ITWHCTBO UCClieoBaHuii ieueOHbIX addextoB CK mposeneHo
Ha MOJIOIBIX M B3POCJBIX TPBI3yHAaX, TOTHA KaK MallMeHTh
¢ KMHK ortHocsiTcs TpenMyliiecTBEHHO K cTaplieil Bo3pacT-
HOU KaTeropuu 1, KaK MPaBUJI0, CTPAIAIOT COMTYyTCTBYIOIIIMMM
3aboneBaHUsIMU. VIMEIOTCS UM Ipyrue HeraTWBHBIE aCIIEKTHI:
OpUMEHTAalUsI WCCIIeoBaTeNiell MPenMYIIIeCTBEHHO Ha M3Me-
peHre o0beMa KPOBOTOKA B TOBPEXIEHHOUW KOHEYHOCTH,
a He Ha ToKa3aTeIi WHTETPAbHBIX (IBUTATENbHBIX) DYHK-
LIWiA; CyIIECTBEHHBbIE Pa3IUIMs B AW3aiiHEe IKCIIEPUMEHTOB,
K TIpUMepy, M0 COCTaBY HUCIBITYeMBIX TIPENapaToB, CPOKaM
U crioco0aM MX BBENEHUsI, JUTUTEILHOCTY JTeueHus. M3-3a He-
IOCTAaTOYHOUM TIPOMOJIKUTETLHOCTY MOHUTOPUHTA OCTAeTCsI
HEeSICHBIM, KaKoe BPeMsI COXPAHSIETCS] TOCTUTHYTHIN TepareB-
TrIeckuii 3P dEKT, U ecTh I HEOOXOMUMOCTh B TIOBTOPHOM
BBEJICHUY KJIETOUHBIX MTpeTapaToB. HensBecTHO, SIBIsIeTCS TN
CEJIEKTUBHOE WCIIOJb30BaHUE W30JMPOBAHHBIX TIOITYJISIINIA
KJ1eTOK Oosiee 3 HEeKTUBHBIM, YeM UX KOMOMHALIMS.

Kinnnnyeckue ucciienoBanusi 6€30MacHOCTH
U 3 eKTUBHOCTH NPUMEHEHNUS KJIETOYHbIX MPEeNnapaToB
JU1S1 Jie4eHNsl MIeMUU HUKHUX KOHEYHOCTel

KinmmHnveckue wucciaenoBaHus KIETOYHOW Tepamuu
Mpu JiedeHUU 3abosieBaHUN TMepudepudecKux apTepuid,
B T.4. KMHK, Bnepsble ObliM MpoBeneHbl B SIMTOHCKOM
yHuBepcurere Kancau kosutektuBoM E. Tateishi-Yuyama
(2002). Y HaGmromaeMbIX IMAIMEHTOB depe3 4 Hemeau Io-
cjie BBeICHUs B UIIEMU3UPOBAHHBIC MBIIIIIBI TOPAKEHHOM
KOHEYHOCTH ayTOJOTUYHBIX TemomnoatTnuecknx CK ymeHb-
IIUJIaCh WHTEHCUBHOCTH OOJIM, YIYYIIWIOCh KPOBOCHA0-
KeHWe, YBeIWYWINCHh MaplivaJbHOE NaBlIeHWEe KUCIOpona
B TKaHSIX KOHEYHOCTH W AWCTAHIUS 0e300JIeBON XOIbOHI,
a TakXe 3HAYUTETbHO TIOBBICUJIOCH KadyecTBO SKW3HM.
DTU pe3yIbTaThl COXPaHSIIUCh He MeHee 6 Mec. OCIIOKHEHM
MoCcjie MMIUIAHTAlNU KJIETOK 3aperucTpUpPOBAHO HEe OBLIO
[88, 89]. K HacrosimeMy BpeMeHHM OMYyOJUKOBAaHO Ooiiee
120 paboT, MOCBSILIEHHBIX MPUMEHEHUIO KJIETOYHOU Te-
parmuu mpu 3aboJeBaHUSAX TepudepudecKux aprepuil, u3
Hux Oosiee 30 KOHTPOIUPYEMBIX KIMHUYECKUX WCCIEN0-
BaHUI 3akoHueHbl [57, 90, 91]. Haubonee moapoOHBII
Meta-aHaim3 omnyonukoBaH G.P. Fadini u coast. B 2010 T.
B Hem nmpoananmsuposano 108 mybivkaruii, 42 13 KOTOPhIX —
KOHTPOJMpPYeMble KJIWHUYECKWEe WCCIeNOBaHUSI, B T.4.
38 — kjeTouyHas Tepanus, 3 — MIPUMEHEHHEe TOJIbKO TpaHy-
JIOUTAPHOTO KoJIOHMeCcTUMyaupytoiiero dakropa (I'-KCD)
u 1 — cpaBHenue npumeHenuss CK u I'-KC® [92].

Jusaiin u memoodvl oueHKu KAeMOYHOU mepanuu uwemuu
HUMICHUX KOHeYHOoCcmell

WcnbIThIBaIM  TIPEUMYIIIECTBEHHO MOHOHYKJIEAPHYIO
(bpaknio KIETOK ayTOJIOTMYHOTO KOCTHOTO MO3Ta WJIU Tie-
pudepuyeckoii Kposu. [lepByto noayvyanu mytem HeHTpUdy-
TMPOBaHUsSI acIiMpara KOCTHOTO MO3Ta B IPaJIMeHTHON cpele.
MoHoHyKJIeapHble KJIETKM Tepudepruieckoil KpoBU BbIIe-
Js MetonoM adepesa mocie kypca npumeHenust [-KC®
st moowmm3anuu CK u3 KocTHOTO Mo3ra B Tiepudepuie-
ckyto KpoBb. Cymmaphbie no3bl [-KC® cymiectBeHHO Ba-
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pbUpOBaN y pa3nuIHbIX aBTOpoB: oT 200 1o 4900 mr (5 Mr/KT
B TeueHue 4—5 cyt nonpsin) [92].

[Mo manueiM Metaananmmsa G.P. Fadini u coaBT. cpemHee
yucao BBeaeHHbIX nanveHtam ¢ KMHK MoHOHykJeapHbIX
KJIETOK cocTaBuiIo 3,56+2,81x10°, mpu npumenenun CD34+
KJIeToK — 5,0£1,48%x107 [92].

[lpuHATO cuuTaTh, YTO AIBGTEPHATUBOW WMIUIAHTAIIUU/
TpaHC(hy3UU KIETOUHBIX MPETapaToB SIBJISIETCS T.H. HeTIpsiMast
KJIETOYHAST Teparusi ¢ TIOMOIIbIO POCTOBBIX U TPODUUECKUX
dakTopoB. B yacTHOCTH, MCTONB3YIOT METOI MOOMIM3a-
M1 B KPOBOTOK remomnoatndecknx CK m3 KocTHOro mo3sra
¢ momomisio uHbekUit [-KC® 6e3 kakmx-mmbo Apyrux
niporenyp [93].

JUist edeHusT TIAlMEeHTOB C WINEMUel HUXKHUX KOHed-
HocTell mipuMeHsiiM 3 cmocoba BBemeHust CK: wame —
WHBEKIIUN KJIETOYHBIX TIPENapaToB HEMOCPEICTBEHHO
B MIIIEMU3UPOBAHHBIC MBIIIILI KOHeUHOCTeil B 10—30 To-
yek [94], pexe — uHOY3Um B OemapeHHyI0 apTepuio [95]
1 ux coueranue [96].

DbdHeKTUBHOCTD JIeUeHUST OLIEHWUBATU ITyTeM H3Mepe-
HUS JIONBDKEYHO-TUIEYEBOTO WHIEKCA CUCTOJIMYECKOTO ap-
TepUaTbHOTO NAaBJICHUS, TPAHCKYTAHHOTO TapluaibHOTO
nasiaenust kucnopona (TcPO,), mokambHOU TeMmneparypel,
orpesesieHrs moKa3aTesieil KpoBOTOKa (yJIbTPa3ByKOBOE JOTI-
IJIEPOBCKOE WCCIIEIOBAHNE), BU3yaIM3allii apTepUaTbHOTO
pycia ¢ TIpUMeHEeHUWEeM KOHTPACTHBIX BElIeCTB (KOMITbIO-
TepHast ToMorpadusi, MarHUTHO-pe30HAHCHAsT TOMOTpadust
u np.). Pematoee 3HaueHWe IS TIPUHSITUS 3aKITIOUEHUS
00 2(deKTUBHOCTH KIIETOUHOU Tepanuy UMEJIO COCTOSTHUE
WHTETPATBHBIX (YHKIWI WIIEeMU3UPOBAHHONW KOHEUYHOCTH,
TaKuX Kak Hajauuue 0oseil B ToKoe, TUCTaHIusT 6e30051eBoi
XOMIBOBI, TTOKA3aTeNN TPEAMUII-TECTa, CPOKU 3aKUBJICHUS SI3B
U COXpaHeHNe KOHEYHOCTH (YCTpaHEeHUEe YTPO3bl aMITyTallui)
[2, 3]. be3ormacHOCTh KJIETOUHBIX TEXHOJIOTHI Tepanuu 3a60-
JIeBaHM epudepruIecKrx apTepuii OIEHUBATHN TI0 HATMYUIO
OMIKANTIINX M OTHAJIEHHBIX OCJIOXKHEHWI NMITTAHTALINY WIJTH
TpaHChY3UN KIETOUHBIX TTPeTapaToB.

Pe3yabmamut Kaunu1eckux uccae006anuil Kaemo4Hol
mepanuu uuwiemuu HUMNCHUX KOHeuHocmell

HecMoTps1 Ha OTHOCHUTEBHO OOJBIIOE YMCIO HMCCIIeI0-
BaHUil Oe3onmacHocTU M 3(MGEKTUBHOCTU KJIETOYHOM Tepa-
nmuu KMHK, pauuonanbHoe 060011eHUE UX PE3YJbTATOB HE
BCeraa MpOIyKTUBHO, TTOCKOJIIbKY UMEIOT MECTO CYIIeCTBEH-
HblE pa3Inuus B AN3aiiHe WCCIeNOBaHUI, YHCTIe TTAlleHTOB,
YPOBHE CTAaTUCTUUYECKOW BepuduUKaluu, TUTMAX MPUMEHsIe-
MBIX KJIETOK, X KOJIMIEeCTBE, CIIOco0aX BBEACHUS MPETapaToB
¥ KOMOWHAIIMSIX TIOCTIeTHUX.

PesynbraThl TpakTHUECKW BCeX KIMHUYECKUX WCCIIeI0-
BaHWI JIEMOHCTPUPYIOT CXOMIHBIE NaHHBLIE IO TIOKA3aTesIsTM
YMEHBIIIEHNS THTEHCUBHOCTH 0OJIEBOTO CUHApPOMA B TTOKOE,
YBETMYCHUST AUCTAHIIMU 0e300JIeBOl XOMBObI, JOABLKETHO-
nieyeBoro unaekca, TcPO, [97]. D10 kacaeTcs npuMeHeHUs!
MOHOHYKJIEApHOUW (pakiuy KJIETOK ayTOJOTUIHOTO KOCT-
HOTO MO3ra WM Tiepudepudeckoii KpoBu [98] m BbICOKO-
OUMIIIEHHBIX (DPaKnii SHIOTETUATBHBIX KIETOK-TIPEIIIe-
crBenHukoB (CD133* knerkn) m CD34" remMomosTndeckux
CK [99, 100]. Tepamust 3a6oneBanuit nepudepudeckux ap-
Tepuii MOHOHYKJIEPDHBIMU (QPAaKIUSIMU KIETOK KOCTHOTO
MoO3ra WM Tepudepudeckoil KpoBu (Tociae MOOUIU3AINT
[-KC®) okazanach Oojiee yCIENTHOW, YeM HUCITOJIb30BaHME
BBIIIIEYTTOMSTHYTBIX BBICOKOOUMIIIEHHBIX TE€MOITOATUIECKIX
CK [100]. B oTnenbHBIX UCCIEIOBaHUSIX OTMEUeHA aHATIOTHY -
Hast 9PEKTUBHOCTD KJIETOYHOU Teparunu (MOHOHYKJIeapHOM
dpakiyeii KIeTOK ayTOJIOTMYHOTO KOCTHOTO MO3Ta) U MOHO-
teparuu [-KC® 1o moxasaresisiM JIONbLKEYHO-TUIEYeBOTO
unnexca u TeO, [93].
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AKTYAJIBHBIE BOITPOCHI XUPYPTUYECKUX BOJIE3HEN

WMeroTcst MUIb eIMHUYHBIE TTYyOIUKAIIUU, TTOCBSIIEH-
HBIE CHCTEMHOMY BBEIECHWMIO KJIETOUHBIX IPENapaTtoB TpU
KMHK. Tak, B uccnemoBanmsx D.H. Walter (2011) mamu-
entam ¢ KMHK (20 na6momenuit + 20 — KOHTpoJbHAsI
rpymnma) BHYTpUAPTEPUATIbHO BBOAMJIM KJIETKM MOHOHYKJIE-
apHOl (paKIMu ayTOJIOTMYHOTO KOCTHOTO Mo3ra. Yepes
3 Mec ObUT YCTaHOBJIEH JOCTOBEPHBIN 3 (MEKT YMEHBIICHUS
WHTEHCUBHOCTU O0JIEBOTO CUHIPOMA B TIOKOE 1 Pa3MepOB SI3B
[95]. HderanbHblil MeTa-aHAIN3 KIWHUYECKUX UCCIeTOBAHUN
[92], xak u TUTalIe60KOHTpONIMpYyeMoe rcciaenoBaHue N. Van
Royen u coasr. (2005) [101], mokazamu, 4TO YyIydilleHUE
ToKa3aTesisl JIOABIKeUHO-TIEYeBOTO WHIEKCA, yBEJTUYeHUe
nUcTaHMKU 0e30071eBOil XOnbObl, YMEHbIIEHUE OO B MO-
KOe W YCKOpPEeHWE 3aXWBIICHUS SI3B MOPaKEHHOW KOHEYHO-
CTU CTATUCTUYECKU HE Pa3TUIaloTCs TIPU BHYTPUMBIIIIEUHOM
¥ BHYTpUApTEPUATLHOM TIYTU BBEICHUSI.

CrienyeT ymoMsiHYTh M COOOIEHUsI 00 OTCYTCTBUU (-
dexra KIeTouHol Tepanuu. B yacTHOCTH, TIpUMEHEHNE MO-
HOHYKJIeapHO# (pakiuu KIIETOK Iepudepruieckoil KpoBu
MaleHTa He TIPUBOIWIO K TOCTOBEPHOMY YIIyUIIIEHWIO 3a-
KUBJIEHUST $SI3B Ha WIIEeMU3MPOBAHHOW KoHeuHocTu [89],
a BBemeHUe TOJbKO Temomoatudeckux CK ¢ deHoTHIOM
CD34", BBIIETEHHBIX U3 MOHOHYKJIEAPHOU (hpaKIMK KIETOK
ayTOJIOTMYHOTO KOCTHOTO MO3Ta, He YIIydIano 3(pheKTuBHO-
ctu kierouHoii Tepanuun KMHK [97].

O060061IeHHBIN aHaN3 3(GEKTUBHOCTU KJIETOTHOM Tepa-
nuun KMHK ayronornyHbiMu mipenapaTtamMu MOHOHYKJIEAp-
HOU (paKIy KJIETOK ayTOJOTMYHOTO KOCTHOTO MO3Ta WU
niepudeprnaeckoit KpoBHU, IT0 MaTepragaM 3aKOHYCHHBIX PaH-
JMOMU3UPOBAHHBIX TUIAIIE00KOHTPOIMPYEMBIX KIMHUIECKIX
WcCIeNoBaHU, TIpeCTaBieH B Tabj. B kauecTBe Kputepuen
BKJIIOUEHUS B aHaJIU3 Mbl MCMOJIb30BaIU: HalWyue KOH-
TPOJBHO TPYIIIBI MAIIMEHTOB, BHYTPUMBIIIEYHOE BBEICHUE
KJIETOYHOTO TIperapara B WIIEeMU3WPOBAHHYI0 KOHEYHOCTH
OTHOKPATHO, B HECKOJIBKO TOUYEK, OTpeNeieHrne MHTeTpab-
HBIX TMOoKa3aTenell 3(PheKTUBHOCTH, HaIWMYUE CTaTUCTUYE-
CKO#l ITOCTOBEPHOCTH pa3Inuus ToKaszaresieil ¢ Tpyrmamu
KOHTPOJISI, CPOKM OLIEHKU DEe3yJbTaToB Oosiee 6 MecsieB
OT HayvaJia JieyeHusl (cM. TabJ1.).

JaHHble TaOMUIIBI CBUIETEIBCTBYIOT O TOKa3aHHOU 3¢-
dekTuBHOCTU KJIeTtouHoi Tepanuu KMHK B ciiyyae ucnosb-
30BaHUSI BHYTPUMBIIIIEYHOTO BBEIEHMSI B OOJILHYIO KOHEY-
HOCTb ayTOJIOTUIHOTO KJIETOYHOTO TIperiapaTa, BKIIYaoIIero
MOHOHYKJIeapHYIO (hpaKIIMIO KIETOK ayTOJIOTUIHOTO KOCTHO-
T0 MO3Ta U/ TieprudepruuecKoil KpOBU.

[MpakTryeckn BO Bcex MyOTUKAIMSIX TIO KJIETOYHOM Te-
panuu KMHK (koHTponupyemble U HEKOHTPOJUpPYEMbIE
WCTIBITAHUS) C TIPUMEHEHMEM ayTOJIOTUYHBIX TIPerapaToB

MOHOHYKJIeapHOU GpaKIINK KJIETOK ayTOJIOTUYHOTO KOCTHOTO
Mo3ra u Tepudepruueckoil KpOBU YyKa3bIBAIOT Ha Oe3orac-
HOCTh IaHHOTO MeToza. Bmecte ¢ TeM MMEIOTCST COOOIIeHUST
0 HEKOTOPBIX HETAaTUBHBIX acTiekTax. Tak, mpolenypa 3abopa
KOCTHOTO MO3Ta HepeIKO COIPOBOXKIAETCS JIOKATBHBIMU 060-
JIEBBIMU ONIYIIEHUSIMU, WHOT/IA TIOCTIe TIPOIIEAYPHI MTOSIBIISIET-
cs1 aHemus Jierkoit crenieHu. Beenenue ['-KC® B GonbmH-
CTBE CJly4aeB BbI3bIBAET O3HOO, MUAITUU, JTUXOPAIKY U OOIU
B KOCTSIX, MOTYT BO3HMKATh OOJIM 3a TPYAMHON 1 axe aHabu-
nakTryeckue peakiuu [102], coobiaeTcs o cirydae pa3BUTHS
bubpmsaimm xemymoukos [93], a Takke 0 KPOBOUIIMSIHUN
B ceTyaTky cpasy mocie Beenenus [-KCO [103].

B nurepartype moka OTCYTCTBYeT CUCTEMAaTUYeCKUil aHa-
3 6e30TacHOCTU, PaBHO KaK U TIOJIHOLIEHHBIE MCCIENO-
BaHUsSI, B KOTOPBIX OBl OIICHWBAJIU YPOBEHb CMEPTHOCTH
npu npoBeneHun kierouyHoil tepanuu KMHK. B pabortax
A.T. Hirsch (2006) u K. Miyamoto u coaBrt. (2006) maHa
oueHka 6e3onacHocTu kietouHoit tepanuu KMHK B otma-
JIECHHOM Tiepuozie (HeCKOJIbKO JieT moce ederust) [104, 105].
OpmHaKO OHU BBHITIOJTHEHBI Ha HEOOJIBIIIOM YKCIIe TTAIIMeHTOB 1
He TO3BOJISIIOT CliesiaTh 000CHOBaHHOE 3aKiTioueHue. BaxkHo
VMETh B BUY, YTO IMAIIMEHTHI, HYXXIAIOIIECsI B TepareBTU-
YeCcKOW HeOBAaCKYISIPU3alliU, YaCTO UMEIOT COTYTCTBYIOIINE
KapAnoBacKYJIsSIpHbIE (haKTOPBI prCKa, W IPUMEHEHNUEe Y HUX
KJIETOYHOW Teparmy MOXKET COIPOBOXIATHCSI HETaTUBHBI-
MU DPeaKIUsIMHU, TAKUMU KaK KPOBOTEUEHUs WU TPOMOO-
obpaszoBanue [98]. KietouHast Tepamust y TaKuX OOJBHBIX
MOXET He 0Ka3aTh OXHMIAeMOTO TOJIOXUTEIbHOTO 2ddexTa
Bcrencteue cHuxkenus: yucia CK mam ux pereHepaTopHOTO
noteHuana [106—108].

3akmoyenne. OCHOBHbIE TPOOJIEMBI M IEPCTIEKTUBBI
KJIE€TOYHOM Tepanuu KPUTUYECKOH HIEMUN HIKHUX
KOHEYHOCTel

AKTyaJIbHOCTb TIpOOJieMbl pa3pabOTKM HOBBIX TEXHOJIO-
M OKa3aHUs MeIuIMHCKON moMouy nauueHtam ¢ KUHK
onpenessieTcss caMuM (HakToM HACTyIIeHUs! (GUHATbHOM CTa-
UK 3200JIeBaHUS 1 HEOOXOAUMOCTBIO CPOYHOTO BPauYeOHOTO
BMEIIATEIbCTBA, YTOOBI UCKIIIOUUTh UM XOTS Obl OTCPOUYUTH
aMITyTalnIO UIIEeMU3UPOBAHHON KOHEYHOCTH.

AHanM3 MaTOreHEeTUYEeCKUX U CAHOTEHETUYECKUX MeXa-
HusmoB nipu KMHK no3BonseT cnenatb HECKOJIBbKO 0000-
IIEHNI, KacalolIuXCsl TepareBTUIeCKON aKTUBAIIMHM POCTa
KOJIJTaTepabHbIX apTepuil (apTepuoreHe3) U KPOBEHOCHBIX
KaMnWUIsipoB (AHTMOTEHE3 U HEOAHTUOTEHE3), a TAKXKE JOCTU-
XKeHult B obsactu kietouHoii repanun KUHK.

Tabmna. Db deKTUBHOCTD KIETOYHOM Tepanuy KPUTHUECKOM NIIIEeMUN HUXKHUX KOHEUHOCTEH 10 pe3yabTaTaM KOHTPOJTMPYEMbIX KITMHUYECKIX

HccleqoBaHUN
WnrerpaibHbie Pe3yabraThl iedeHusi B CPABHEHUH C KOHTPOJIbHOI IPYNnoi Yucno Ccbuiku
KIMHHYECKHE V3mMeHenue nokasareJiei Yposenn HcClIe10BaHMI
HoKa3aTeJiu JIOCTOBEPHOCTH, P
AucTattnes VBenuuenne a 312 m 0,02 6 Fadini G.P. u coast., 2010 [91]
6e300J1eBOIi XOIBLOBI
bojib B KOHEUHOCTH | YMeHblIEHUE 110 CyObeKTUBHOM 10-0a/1bHOM 0,02 6 Fadini G.P. u coast., 2010 [91]
B ITOKOE mKajie Ha 2,4 6ajuia
OR =7,23;95% AW 1,09—11,54 0,04 4 Fadini G.P. u coast., 2010 [91]
3axuBIeHUE 3B
[MonHoe 3axusneHue y 31% nocie TIEYCHH _ | Powell R.J. 1 coast., 2011% [101]
1y 13% HaG:omaeMbIX KOHTPOJIBHOM TPYIIITBI
AMITyTALHUS OR =0,09; 95% AU 0,02—0,44 0,0005 2 Fadini G.P. u coasr., 2010 [91]
KOHEYHOCTH YMeHbIlIeHUe Yrciia cryyaeB bojee ueM B 2 paza <0,05 1 Powell R.J. u coaBr., 2011* [101]

HpuMewaHue. *— MHOTOLIEHTPOBOC pPAHIOMU3UPOBAHHOC JIBOWHOE CJIETIOE IUIaLICGOKOHTpOJ'Ipr@MOC UCCIIEAOBAaHUE. OR — oTHOILIEHKE PUCKOB,

AW — noBepuTeIbHBII UHTEPBAI.
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PesynbraThl MccienoBaHuii ¢ MOMOIIbIO METOAOB KOH-
TpacTUpOBaHUs cocyauctoro pycia y naureHtoB ¢ KMHK
rnocjie KJIETOYHOW Tepanmuu CBUIETEJIbCTBYIOT O TOM,
YTO B (PMHAJIBHOM CTaIUU UIIEMUU KOHEYHOCTH €111€ BO3MOX-
HO YBeJMYeHUE 00beMa KOJUIaTepaibHOrO KpOoBOOOpallle-
HMS 3a cyeT pe3epBa (HYHKUMOHAJIBHO HE3aleiCTBOBAHHBIX
KoJIIaTepajibHbIX apTepuii. [lo-BuaguMoMy, KoaTepaaibHbIid
pOCT B IaHHOI CUTyalluM OOYCJIOBJIEH MapakKpUHHbBIM Jeii-
ctBueM umIuiantupoBaHHbx CK Ha Te Komnmatepanu, Ko-
TOpbIE MOTEPSIIU CIIOCOOHOCTh K PACIIMPEHUI0 B OTBET Ha
«CTpecC» TUAPONMHAMUYECKOTO pACTSKEHUsI M3-3a TIOBBI-
LIEHUST apTEPUATIBHOTO IaBJICHUST HaJl MECTOM OKKJIIO3UM Ma-
TUCTPAJIbHOW apTEepUU, YTO UMEJIO MECTO Ha PAHHUX CTaAUSIX
OKKJIIO3UM MAaruCTPaJIbHBIX apTepUil KOHEUHOCTH.

Bwmecte ¢ TeM 0OBsICHEHME TepamneBTUUECKOTO JEUCTBUS
CK ctumyrsiiiueit BeTBJICHUST KPOBEHOCHBIX KAWIISIPOB, T.€.
AHTUOTEHE30M, MOKa HE MOJyYUJIO MPSMBIX MOATBEPKICHUI
IIJIS1 YCJIOBU XPOHUYECKOU UILIEMUU KOHEYHOCTH, TTOCKOJIbKY
NOKJIMHUYECKUE HUCCeNOBaHUsl MPOBOAWIUCH, KaK TpaBU-
JIO, Ha KMBOTHBIX MOJEJSIX OCTPOW OKKJIIO3UU MarucTpayib-
HbIX apTepuii. BeicTpoe yBejlnueHMe 4Yuciaa MUKPOCOCYIOB
B WIIIEMU3UPOBAHHBIX KOHEUHOCTSIX (He TO3IHee 5-X CyT),
oInucaHHoOe, HanpuMmep, B akcnepumeHTax E.B. [NapdeHosoit
1 coaBT. (2006), MOTJIO ObITH BEI3BAHO Pa3BUTHEM apTepUaib-
HBIX KoJUlaTepajieil W BCJEACTBUE 3TOrO BOCCTAHOBJIEHUEM
TOKa KPOBM TIO COXpaHEHHBIM MuKpococynam [4]. Taxke
HE CYLIECTBYET MpPSIMbIX N0KA3aTeJbCTB Halu4usl (peHoMeHa
HEOaHTHOTeHe3a B BUJE BCTPAMBAHUS DK30T€HHBIX JHIOTE-
JIMAJIBHBIX KJIETOK-TIPEIIIECTBEHHUKOB B CTEHKY KalWLIsipa
¢ nociaenyrolein auddepeHIIMpoBKO B 3peJible IHA0TETUO0-
LIUTBI TPU XPOHUYECKOM UILIEMUN KOHEYHOCTH.

[Ipu TpakTOBKE pE3YJBTATOB KJIETOUYHOM Tepamuu He-
IOOLICHUBAETCS POJIb MMMYHOBOCTATUTEIbHBIX peakuil
B pemapanuy WUIIeMUIecKux TMoBpexneHuii. dusnonormde-
CKU YUCIO0 (PYHKIIMOHUPYIOIINX MUKPOCOCYAOB JOJIKHO CO-
OTBETCTBOBAThH ITOTPEOHOCTSIM B KPOBOCHAOXEHNH, KOTOPOE
B CBOIO ouepepb onpeensercss MoOphoPyHKIIMOHATbHBIM CO-
CTOSIHUEM KJIETOK UILIEMU3UPOBAHHON TKAHU U aKTUBHOCTBIO
pernapauuu auctpoduyeckux U3MeHeHuit B Hell. Penapainus
TaKUX MOBPEXICHUI OCYLIECTBIISIETCS B BUIIE CAMOPETYJISILIUN
WHTEHCUBHOCTU BOCHAJIUTEJbHBIX PEAKUMI U aKTUBHOCTHU
BOCCTAHOBJIEHUSI, B YACTHOCTU IMOBPEXIEHHBIX MBIIICUHbBIX
BOJIOKOH, C ITOMOUIbIO CMEHbI (DEHOTUIIOB MPOBOCIAIATEb-
HBIX MakpoaroB M, Ha TPOTMBOBOCHIAIMTEHBIE MAKPO-
(baru M,. PereHepanns MbIIIEYHBIX BOJOKOH WHUIIUUADPYETCS
BocrnajieHueM. be3 akTtuBauuu BOCHAJEHUS CTPYKTYPHOTO
BOCCTAHOBJICHUSI TKaHU HE MPOUCXOAUT. YCUJIEHUE BOcHa-
JINTEJIbHOTO OTBETa CTUMYJIUPYET PEreHepalvio B 30HE MO-

BpexaeHust [54]. DTu MexaHM3Mbl MOXKHO paccMaTpUBaTh
B KQueCTBE MaTOTEeHETUYECKUX TOUECK TPIIIOKEHUS TepareB-
tnueckoit mmiiaHtaun CK, o6ragalommx crocoOHOCThIO
MOJICPXUBATh OajlaHC MPO- U MPOTUBOBOCHATUTETbHBIX
LIMTOKUHOB.

B xiIMHMYeCKMX UCMBITAHUSX MTOJTYYEHbI J0KA3aTeIbCTBA
6e3omacHOCTH U (P GHEKTUBHOCTY BHYTPUMBIIIEUHOTO BBE-
NEHUsI B TIOPaXXEHHYI0 KOHEYHOCTh KJIETOYHBIX TperapaToB
ayTOJIOTUYHBIX MOHOHYKJIEAPHBIX (hpakiMii KOCTHOTO MO3ra
u nepudepudeckoir KpoBu MO (GHU3UOJOTUIECKUM U, UTO
[JIaBHOE, 0 UHTETPAIbHBIM TMOKA3aTessIM BOCCTAHOBJICHUS
(YHKIMIA KOHEYHOCTH M 310poBbs nauueHToB ¢ KMHK
(yBeMYeHWe AUCTaHLMU 0e3007eBOi XOAbObl, YCKOPEHUE
3aKUBJICHUS $I3B, OTCPOYKA aMITyTallMii U COXpaHEHUE KO-
HeuyHocT). OTHAKO OCTaeTCs HEPEIIeHHBIM PsIT METOAU-
Yyeckux MpoOseM, OMpelessioIIUX TaKTUKY KJIETOYHOU Te-
panuu KMHK, BbIOOp KJIETOUHBIX MpenaparoB, a TakKxke
OCOOEHHOCTM WX TIPUMEHEHUWS B 3aBUCUMOCTU OT CTaJMit
WIIEMUU W TedeHMs 3a00JieBaHUS; He pa3paboTaHbl KPUTe-
pum noadopa 103bl (KOHLEHTpAUUMU KJIETOK U YHUCJIO KJle-
TOK Ha OgHy MHBeKuMio). B yactHoct, MCK, CKXT,
SHIOTEIMAJIbHBIE KJIETKU-MPEAIIECTBEHHUKU, HECMOTPS Ha
MOJIOXKUTEIbHbBIE PE3YIbTaThl JOKJIMHUYECKUX MCCIeI0Ba-
HUI, TOKa HE CTajlu MPEeIMETOM CUCTEMATUYEeCKUX KIUHU-
yeckux KoHTposupyembix uccnenosanuii npu KMHK. Takas
K€ CUTyallusl CKJIabIBaeTCsl C MPUMEHEHUEM aJNTIOTeHHBIX
CK, ompeneneHueM ONTUMATbHBIX TYTedl BBENCHUS Kile-
TOYHBIX TIPETapaToB U TOKa3aHWIl K TOBTOPHOMY KypCy
KJIETOYHOW Tepanuu.

bivxaiiiie nepcreKTUBBI BHEAPEHUS KJIETOUHBIX TEXHO-
soruit teveHusi KMHK B peajibHYI0 KIMHUYECKYIO MTPAKTUKY
HAaTpSIMYIO CBSI3aHBI C Pe3yJIkTaTaMi MHOTOIIEHTPOBBIX KOH-
TPOJIMPYEMBIX MCCIIEMOBaHUI, KOTOpbIe 3akoHuYaTcs B 2013
u 2014 rr. OTnajieHHBbIE TEPCTIEKTUBBI BO MHOTOM 3aBUCST
OT yCIIeXOB (PyHIaMEHTaTbHbIX UCCIEIOBAHUN, KAaCAIOLINUXCS,
B YaCTHOCTM, MOUCKA ONTUMAJIbHBIX BAPUAHTOB KJIETOYHOW
Tepanuu, pa3paboTKu MPOTOKOJIOB PAHHETO €€ TIPUMEHEHMS,
KoMOuHMpoBaHUs (akTopoB pocta 1 CK [109], ucronb3o-
Banusi CK kak cpencTBa MOCTaBKM TEHOB, OTBETCTBEHHBIX
3a CUHTE3 pOCTOBBIX U Tpoduueckux pakropos [110, 111],
TexHosoTnu ex vivo oopadorku CK HekoTopsiMu hapmako-
JIOTMYECKUMU MpenapataMu sl JICYEHUS] CepACUYHO-COCYIU-
CTOI MaTONIOTUN (CTATUHBI, AHTUTUTIEPTEH3UBHEIE TIperapa-
Th1) [112]. [To-BUAMMOMY, MOXKET 0Ka3aThCsT TIEPCIIEKTUBHOM
U KOMIUIEKCHAsl KJIETOYHAasl Teparnuss MHOTOKOMITOHEHTHBI-
MU TIpernapaTamu, BKJIOYAIOLIUMU MPOTEHUTOPHbIE KJIETKU
U KJIETKM UMMYHHOM CHUCTEMBI, C LIeJIbIO aKTUBALIMU pernapa-
TUBHBIX TTPOLIECCOB B UIIEMU3UPOBAHHBIX TKAHSIX.
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