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Pa3pa60TKa H HCCJie且onaHHe 6HOHCKyCCTBeHHmX opraHOB

H TKaHefi Ha OCHOBe 6nonoam垤epm,lX MaTepHaaOS

CeBaCTbHHOB B．H．

(UeHTp IIO HccneⅡoBaRmo 6HOMaTepHaaOS，Hay'IscrHCCJleROBaTenbCKnfl HHCTSTyT TpaHCflnaHTOnOrHH H MCKyCCTSeHHbtX

oprsHOB，123182，n MOCKBa，pocc．．)

qHcJIO pa3dIHqHhrX nepecaⅡ。K opFaHOB H TKaneji，npoBoⅡHMblX B Mrlpe B rDⅡ，KOCT}，rao 40 Tl,lCflq，H B 6儿H嫩a自ⅢHeⅡec删neTHⅡ
6yAeT COUTaDJIHTb 50％BCeX onepaaHfi．B Pa3BHTbIX CTpBHaX Ha I M／IH．naKHeHTOB--500 qeJIOBeK HMeIOT B03MO／qKHOCT5 Haxo且H1’bcH Ha

reMoⅡHaⅡH3c，40一IIIXmOKffT TpaHCnJIaHTS[LHK)t][)qKH，12 TM 60JlbliB[M ffepeCB}KMPit：OT p,pyr}te UHyTpCHHMe opraHM．

ⅡoTpc6}ⅫTb B TpaHclInaKTaILHH HO-IKH B Poccnn COCTaBJIReT He MeHee 10 000 qeJIOBCK emeroAno,B TO BpeMR KBK B roA

He∞caM(HBaeTCH OKOjIO 500 ffOKeK，H3 HHX 350一B PAOCKBe IlepecaxKy cepKlm oyxl4AaeT OKO／IO 5000 qe／IoBeK'a aTy onepallHlo

BbIflO．qHHIOT TOJIbKO B HHH TpaHcfl,T18HTOJ]Or'AH H HcKyccTBeHHbIX opraHOS OT 10 AO 20 B roⅡ，IlpaKTHqeCKH He pemeHa npmlem

riepeCaⅡKn 0praHOB AeTgIM·

OAHaKO耵oT nyTb He‘IBJ]HeTCH K8p,ULHHa2]hHh]M He TO／[bKO H3-3a pSCKa oTT叩玳e咖日T0aHCHJIaHTaTa H oclpo扭HeXBaTKH XOMOpCKMX

Oprasos，HO H B CBH3H C M0p8J15HO-gTHHeCKHMH w pe／IHrH03HblMH np06aeMaMIi∞MHOrMX cTpaHax MHpa-

AHaⅡH3 pa60T B西月删7pHcMaH阳册rHM H HCKyCCTBet{Uh[X opranon KaCT OCH05％tHfle CO目)gHTb O nogB弛HHH“pHH4HⅡH邮hHo
HOBOD3 rloⅡxoKa K BOCCT8HOBJ]eHMK]巾yHKuH自M{M3HeHHO Ba>KHblX。praHo洲nonb30MHHe TexH删orHA FeHHOfi’KffleTOqMOH H TKaHeBoA
HSX{eSepHH 1”．TaK，ez<ero舯tfi 6M)且琳eT MCⅡ]4LU4HCKHX i[eHXpOB B EBp(me， HⅡ曲HH 14 CILIA，3a肌Ma∞uIHxcR npOBe口,eHHeM
中yHⅡaMeHTaⅡbHo—npHK_『IBAHmX HCC／ICⅡOBaHHl4 B。6ⅡacTH TKaHeBO*H KJIeTOqHO矗HH)；KeHepHH，COCTaBgTfleT He MeHee 1 M／IH．AOJIJIBpOB

CILIA，”pH肌oM 50％ 70％dpnnaHcnpoBaRnn 06ecrIeKlfBaeTcs IX3cyKapCTBOM．Ha 2002 r．B 14HKycrp．．TKaHeBO矗HHAKeHepHs

pa60Taso 89 KOMHaHHH H3 16 cTpaa c 06Ⅱ工HM pacxoⅡoM CpeACTB珊cyMMy 487砌H KOODmpOB．IbⅡbI哪IH qacrb-60 KOMIIaHHH'

HaXOaSTCS R CILIA·rⅡe nOTeHLHⅡtJ]bHbill pbtnOK TeXHonorsfj KJIeTOq：-IOl4 MmKenepHn，cBR3aH骱ix㈥neHc日哪le矗中yHKⅡ曲
yvpaneHublx HⅡ㈨fmpemAeHHblx opmaoB，COCT￡tBHT OKOJIO 900 M1p皿AO．q31apOB B rOZ．．
B nocneKHHe to,hi OCHOBHOdI aKReHT B 06nacTl4 6HoMaTenHaⅡoB cAeaaa HB ME HcⅡo“b30BaHHH B reHHO#H KffleTOqHOH(TKaseBofi)

蛐揪eH印HH Arts pa3pa60TKH(J}]OHCKyCCTBCHHblX(rn6pHzmux)opr{IHOB H TKaUeAⅫ]．]jH011CKyCCTBeHHb[e CHCTeMhl*0,OJl摧．HbI c州eTaTb B

ceSe CBOfiCTBa琳HB0*H Me>KMBO≠I TKaHH TaKHM 06pa30M，qT065t，“pH He06XOKHMOCTH，HOJIHCrTBIO HJIH qSCTHqHO，BpeMeKHO HⅡH

HOCT0flHHO 38MeHHT5 40yHKKl4H TeX HJIM HHBIX yTpaqeHHMX eCTeCTBeHH51X oprBHOB．

／],aHHbIe CHCTeMB]npes(cTaBJIHIOT C060fi COqCTaHHe 6HOCTZt6H／[BHOFO㈣6HoⅡerpaBnpyeMoro MaTpMKCa(KSpKaCa，H0cHTeJIH)”
ocHo肫MaTepHanoB pa鲫小moil npmpo心H HaTHBBSIX 6HOJlOIU49eCKttx cTpyKTyp(HanpnMep,6MonorHqeCKH fiKTVIBHblX MOJIeKyJI,

舡KTOpoB p。c丁丑KⅡ删，6eJlEOB n丑a3MM Kp∞H'K／IeTOK p丑神H啪lx opraHoB H TxaH醢)．
[IpOBOAHMbIe HccIIe且0盟H““MOAKHO阳3且eⅡⅡTb Ha 9,Be rpynnb／i“：

一paapa60TKa MMn_1IaHTMpyeMbIX M&TpaKCOB"R TpaHCHJIaHTaKHH K／IeTOKt B TOM qHCJIe，H且JIH C03且anHs 61^OMCKyCCTBeHHMX

opraRoB H TKaHefi；

一KJlOHHpOBaHHe KJIeTOK opraHOB H TKaHefi H3 C06CTBeHHblX CTtv)／IOBhIX K2iCTOK HaKHeHTa in vitr9 B c1]eRnaJIbHbtx 6nopeaKT0pax．

OⅡHMM H3 HaH60nee nepuSeKTMBHbiX HalIpaBJleHHfi B COBpeMeH：-IO自l IOleTOqHOI＆ TpaHc皿aHTQⅡo厂HH sB／191el"C91 pe3pa60Txa H

KOHCTpyHpOBaHHe BpeMeHHb[X rtOJlHMepHblX 6noKerpaⅡnpyeMslXⅡayxMepm,lx(IlneHOHHMX)H TpeXMepBhrX(ry6KH，renn)MATpHKCOB'
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06JIaⅡalOllLHx HeOSXO&HMbIMa由"3HKO XHMHqecKHMH H MeⅡH'￡0—6H叩orHuecKHMH CBOHCTBaMH．

rJ】SBHblM Tpe60B日HHeM K 6HOⅡe。paAHpyeM耻M MaTpHKCaM RRⅡHeTcⅡKOHTpOJI“pyeMoc BpeMa HX 6Mopeaop6imn B opraHH3Me C

HOCTeHeRIIIuM 3aMeu婶HHeM B CTpor0强且aHRb e印唾H HaTHBHbIMH KJIeTKaMH H TKaHbl0 Toro HJIH HHOFO opraHa．且pyrHza CJIOBaMH·

6HOHCKyCCTBeHHbllBi aMRJlanqaT nepea oⅡpeⅡeneHHoe BpeMH CTaHOBHTCH FIOJ]HOCTb[O 6Ⅻ，ⅡornqecKoA‘poⅡnoff’CTpyKTypofi．

K HaCTOHtlLeMy印删eHH TO,rlbKO qevNpe 6HoHcKyccTBe肼Mx CHCTCMb[(Bce CILIA)pQ3peLtteHEr AⅡR KJlHHHtIeCKOrO”PHMeHeHHH，H3

KOTOpblX TpH—aⅡⅡⅡHKauH【)HHMe(HaKO>KHhTe)MaTpHKCM C KepBT0l【HT&MH(TaK Ha3乩BaeMaH HCKyCCTBeHHaH Koma)， H TOHbKO OⅡHH

npoⅡyKT--BMnaaHTapyeavi诚MflTpHFf￡x0H且po驷TaMH Ⅱ堋pereHepa聊x鲫皿cBDA TKaHH．
Cyu上ccT咖HMM He且0cTnTKoM Hax唧u工Hx强Ha pa3HMX CTaXHaX pa3pa60TKH 6H0Ⅱe’paⅡHpyeMm MalpMKcoB舯ⅢⅡeTc月丁o，qTo 0HH

[IOJIHOcTbIO朋H qacTHqI壬o cOCT04T聆cHHTel豇qecK盯Malep”}J10一。(TaSnaaal)．TOKCHqHOCTb np0且yKToB pac珊且a CHHTeTHKeCKHX HJtH

flOJIyCHHTeTHqeCKHX MaTpKI【0TpHRaTeJIbHO v,nmier Ha Hx 6Ho∞rHqec“yD 6e3。册cHocTb， yBeJl_lqRlmeff Bepo月TH0cTb 06pa30舶H聃

pySuosmx TKaHen M onyxoJIe,q·xiTO H c聊揪H酗eT HX BH讯peHHe B兄n¨HHqecKyD HpKTaXy，

Ta6aaⅡa 1 Matpaum皿n-xaeromsoiI Tpa眦釉眦H叫

B HocJIeKHHe聆CHTHHeTHH Henpepb血HO paCTeT HH，repec K 6HOrlOJIHMepaM H Hx ffpOH3802LHIolM：aJIbrHHaTb!，

KO皿JIareH'Me衄THH’XHT03aH’FOMO—H c0Ⅱ∞HMep bI n咖肌aKTw且oB H rⅡHK鲫H且oB'HOJIH邮ttpbl 6aKTepHa皿Horo

ⅡpoHcxoⅨ且eHHH．MH0rBe 6nonOJlHMepbI，UOMHMO BblCOKOH 6HOCOBMeCTHMOCTH，HBⅡH10TcⅡBbICOKO呻出eKTHBHblMH

6140CTHMyJIHTOpaMH．OHH paculenJIamTCa Ha 60Aee npOCTble coeⅡHHeHHH，KOTOpble BbIBoⅡRTcR H3 opraHH3Ma，nH60

HpHHHMamT aKTHBHOe yqacTwe B MeTR60JIH3Me Ha KⅡeT口qHoM YpoBHe．

H3 6Ho且erpa皿HpyeMbIx MaTepHaJIOB， HcⅡomdyeMbⅨⅡⅡⅡ蚰roToBⅡeH朋 MaTpHKCOB， 6bXJIO Bbt6paHo且Ba

5HonoJlHMepa：BbIcoKoMoneKy删pHM矗6e皿oK)KHBOTHOrOⅡp0Hcxo报皿eH朋一Ko皿aareH 14 6aKTepnaglbHhl自I HO_】IHMep--

conoJIHMep nOⅡHOKCH6yTHpaTOKCBBaaepaT．

A-TpexMepHbl访KOnJ1a广eHco且ep)Kau4¨访MaTpHKc CqbeporEflb

KonJIareH tlaCTO Hcnonb3yJOTⅡJIH H3FOTOBJleHHH Me且HKHHCKHX H3且eⅡH矗．0且HaKO H3—3a eI'0 CKJIOHHOCTH K

rH皿pom仃HqecK0螽KecTpyKuHH，KOⅡⅡareHoB bIe HMHYlaHT￡tTbI paccacbiBaIOTCH B weqeHHe 3—4 HeRe_IIb，qTO，KaK H B

cayqae 6HocTa6H皿HMx CHHTeTHqecKHX MaTepHa皿0B，npHB0且HT K由opMHpOBaHtIIO py6ⅡOBOfi TKaHH．

HaMH 6bIⅡo BblCKa3aHO npeAHonox}(eHne·tITO C{：00pMapoBaHHe B KoJUIaFeHOBOM 1、eyle reTeporeHHOfi CTpyKTypbI

yMOHbIDHT CKOpOOTb 6Hope30p6uHH MaTepvaJIa。

Pe3yJIbTaTOM TexHonorHqecKo曲 CTaⅡ,HVl pa60ThI HBH皿CH m,160p OHTHMa．TIbHOH KOMIl03HuHH

K0皿珊reHco肿pMamero MaTpHKCa'noJIyqHBmero Ha3BaHHe C岫porEJIb_⋯．

Ha PHc 1· npe且cTaB皿eH oSmHfi BHⅡHHbeKⅡHoHHo丘中opvu,[TpexMepiloro Ko删碍mHco且。p擞aⅡler0 MaTpHKca

CqeporEJIn， ycTo蛀qHBoro npa且ⅡHTeⅡbHoM XpaHeHHU H He CK皿OHHOF0 K paccJlaRl珀tHHK},HpH KOMHaTHOH

TeMHepaType MaTpHKC HMeeT BH皿np03paqnoro’cJlerKa onaⅡecuHpy'0mero’BH3KOFO，pH c6aⅡaHcHp0聃HHoro reⅡR．

Boz,onornom：eHHe paBHO 86．6 Mac．％，

C如porenb COCTOHT H3 c由epoⅡ。皿06HbIx qaCTHu 60JIee CIIIHTOFO KO邶aFeHaⅡHaMeTpOM(～10—25 MKM)，

HSXOX511L(HXCR B FOMOFOHHOM pacrBope MeHee CIIIHTOFO KOJIJlaFeHa(pHc．2)．Pa3Mep豆H4}垂y3l站HHMx hop MaTpl4KCa

KOSIe5JleTCH B npeⅡeⅡa)(100—300 MKM(PHC 3)．
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B，H．CSBSCThflHOB：Pa3pa60TKa H HccJieAoBaliHe 6HoHcKyccTBeHHbIx OpFSHOB w TKflHeR

Ha 0CHOBC 6nonOJIHMepnbix MaTepHanOB

BpeMa]I,eCTpyKKHH C中epore朋 B Mo，吐．eJIbHblX cpe且ax, B 3aBHC]tMOCTH OT COOTHOILItjHHF／KOMNOHeHTOB

MaTpfIXCa，MOXKHO aapbnpoaaTb OT HeCKOJIbKHX HeRenb Ao 6 MeCfllIeB．

Pac．1 06mH自BHⅡKo舢嗍∞Ⅱep班a皿ero MaTpHKca c扣poreⅡ月B HHcyJIHNOaOM mnpnue

P眦．2 MH“p0巾0Torpa中HH HOBepxHOCTH MalpHK姐

CqepoFEn5(yB．x 40)， oⅡTHqecKH亟

MMKpOCKOⅡ(Jenamcd 2，FepMaHM)

p眦．3 M肌po扣TD7pa曲H 06pamm c曲p。眦Ⅱ．
CxaaHpymumfi aOlOKTpOHIiblfl M14Kp0CK0n

JSM T一330(jcol，Ⅱr10HHg)

Ⅱp0Be皿eHHbIe 9KcHepHMeHTM in vivo IIOKa3&JIM，qTO FeTepOFeHHOCTb KO／IMaFeH8且e矗cTBHTe皿bHo npHBOⅡHT K

3aMe丑neHH耵CKOpOCTH 6Ho旦ecTpyKuHH MaTpHKCa．

Ha CpOKe 1 MecaL【iiocJie HMFIJIaHTaIll4M C巾eporens BⅡo且Ko琳H0_ⅨHpoBy的KJleq'qaTKy KpbIcht He 06napyzceno

HpH3HaKOB且ecTpyKuHw 06pa3LLa MaTepsana(P-IC．4)．Ha cpoge
3 MecHKa Bbi51BJIeHa qacTHqHaⅡpeaop6uun FeAR

6ea HpH3HaKOB KⅡeTOK BOCIlaJIHTeJlbHOFO paaa． Kancyaa eⅡBa pa3JIHqHMa H COCTOHT H3
2 3 CAOB垂H6p06珊cToB

(pHC．5)．

B．r1．rleHOqHbl访MaTpHKC 3nacToH05 Ha OCHOBe cono／1HMepa

丌oJlwoKcM6yTwpaToKc纠BaJlepaT

C KOHⅡa 80 x rOAOB pacTeT HHTepec K 6noxerpaKHpyeMsiM FIOJIH劬upaM 6aKTepHanbHoro IlpOIICXO}KJIeHHs：

nOaHMepy 日oKcHMacⅡRHo矗 KHCJlOTSI (noⅡHoKcH6yTHpaT，HOB)， noJIHMepy OKCHOKTaHOBOH KHCJIOTbI H

且ByxKoMⅡoHeHTHbIM con。ⅡHMepaM B—OKCn6yTHpaTa H 口一OKCHBanepaTa (HOB-co-HOB)“。．HOB H ero

C0i10JIHMepbl CHHTe3HpyI盯r npoKapHOTHqecKHe MHKpOOpI'aHH3MbI B cneuH巾HqecKHx ycⅡoBHHx． KorleqHblMH

npoAyKTaMn 6Ho且erpa且auHH HBnⅡ砌TcⅡC02 H H 2 O．IIDoBeAeHHble HccⅢeAo阳HHⅡoTeqecTBeHHMX HOB H HOB-

CO-ⅡOB C BK删eHHeM OKcMsanepaTa OT 4％且o 30％MOJI，B yc皿oBHRx in vitro H in vivo noKa3aalii OTCyTCTBHe
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lk．4 rHcT0ⅡorHqecKaⅡKagrasa iXOCJIO HMrlJIaliTaIlnll
CCeporemn B n0&KOX,“102KttpoB)qo K31eT'qB'rKy

KpblC5I瑚cpolce 1 Mec日u(yB X 200)

OKpacKa reMamKcHnHⅡa03HHoM

PRe．S Hc踟orHqecKa月KBpTHHa nocⅡe HMnJlaHTalt}la
c啦Por曲R BⅡo矾。撤Ho琳Hpo町∞K唧q盯q
KpbICbl Ha CpoKe 3 MecfiRa(Ya．X 200)

OKpacKa DE*MaTOKCl4JIHH-903HHOM

ILHTOTOKCHqHOCTH’ FeM03H3a' pa3且pa琳a删雌ro H cerlcn6Hnl4aMpyv3taero 且eHCTBHH， aJlnepr王=IqeCKOH peaKIl“”

HeMe朋eHHOrO TMHa H HMMyHOTOKCHqHOCTH”’“． BbIno FloKa3aHO， qTO oⅥH11工eHHbIe IIO cne礓HaⅡbHD讧 cxeMe

nOJIHMepbl 06naⅡamT He TOJIbKO 6HOCOBMeCTHMblMH，HO H FeMOCOBMeCTHMSIME[CBO．自CTBaMH。。’⋯-

OCHOBHblM KOMHCHeHTOM nJleHoRl40FO MaTuHKca 6blJl COHO丑HMep HOB-co-HOB c BK册qeHHeM OKCHBaaepaTa
0．5％MoⅡ．(Mw一295 000—360 000且a，KpHCTa邶HqHOCTh 50％一60％)，ⅡoⅡyqeHHbl矗H3 HHCTHTyTa

6Ho由H3HKH CO pAH，r．KpacHoApcK．rHⅡpo由06HbTe riOJll4Mepht，K KaKHM OTHOCHTCH HOB 14 er0 COHOnMMepM，

HB舢TCH He6皿aron口HⅡTHo菇 no且Jlo擞Ko矗 且ⅡⅡ npHxpeaJleHHa H npoJT．啦palJ,HH KJIeTOK· KpoMe TOFO' K

06IIIeHaBeETHblM HeAOCTaTKaM llJleHOqHblX 06pa3KOB FOMOHOJIHMepa H colionnMepa OTHOCHTCH Hx HH3KaH npOqHOCT5

H nⅡDxaH DJIaCTHqHOCTb，qTO cyuLecTBeHHO OFpaHHqHBaeT Hx nptiMeHenHe．皿ⅡH HOBBIILIeHH$t rnAp呻HJlbHOCTH H

9丑acTHqHocTH coⅡoⅡHMepa B erO CO．TaB 6bIⅡBBe且eH BbICOKOMOJIeKyJIHpHbI豇rH且po中HⅡbHbl矗llJlaCTH(}14KaTOp-

Paapa60raHI-xbifl Ha OCl40Be 6aKTepnanbnoro cononHMepa IIOJIHOKCH6yTHpaT-OKCIIBaJlepaTa 6Ho且e7pa皿HpyeMbI矗

flJleHOqHbIl4 MaTepHaⅡ140Jlyqi4JI Ha3BSHl4e 9ⅢacToⅡOBL蛐J．

KaK H Hcxo且HbI盏 COⅡOJll4Mep IIOFrco—HOB (P14c． 6(a))， 9nacToHOB 14MeeT apKO BbIpa撒eHHy耵

MHKpOIIOpHCTyIO cTpyKTypy(PHC．6(b))C／／．HaMCv]TpOM hop nopaⅡKa 0．5 MKM． 3HaqeHHⅡKOHTaKTHOFO yr伽

cMaqHBaHHH yMeHbll4HJIHC5 C 85．6±0．6Ⅱo 75．2±o．8，a Mo且ynh ynpyrocTa CHH3M且CH c 3．13 r兀a且o 2．65 rⅡa

HO cpaBaeHl410 C 06paaRaMH H3 cononHMepa HOB-co-HOB．Bce 14ccae&yemhleⅫeHKH DnacwoHOB 14MESH

TOalILl4Hy 70±5 MKM，

B． Me且¨Ko一6Mo门orMqecKHe CBO沅CTBa MaTDl4KCOB C中eporEflb¨

3nacTo['}05

Ha OCHOBaHHH 且aHHb【x Hccne皿oBaHHH MeAHKO-6HOnOFHqeCKl4X CBOHCTB pa3pa60TaHHoro MaTepHaJta B

COOTBOTCTBHH c Me)KFOCyAapCTBeHHBIMH CTaH且apTaMl4 rOOT P HCO 10993‘OⅡenKa 6140JlOFHqeCKOFO且e商cTBMⅡ

Me且HKHHCKHX H3且e删矗’二11]6bIⅡc且e衄H BhLBo且O TOM，qTO oOtmaubi C中eporEJIH H 9mcToIIoBa He 06mⅡam

MeCTHO—pasz．pax(aDIiIBM， ceHcH6HⅡH3Hpy曲lIIHM H TOKCHqeCKHM Ⅱe矗cTBHeM， cTepHⅡbHH， aHl4pOreHHbI’

COOTBeTCTByeT TpOSOBaHMflM， npexl]A83iaeMblM K H3且eJiIDIM皿ⅡR且ⅡHTeⅡbHoro KOHTaKTa
C BHyTpeHnefi cpe且oH

opraHH3Ma．
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B．H．CeBflCTb，IHOB：Pa3pa60Txa H HccⅡeⅡoBaHHe 6HOHCKyCCTBeHHhIX opraHoa H TKaHe自

Ha OcHOBe 6HOrlOnHMepI-tIdX M3TepHflⅡOB

PHc·6 CTpyKTypa nomepxnocTH 061msI【oB-CK日删pymu|aH剖mKTp0HHaⅡMMKpOCKOHHR

(Jeol T一330，兄Ⅱo哪)j(a) ⅡoBc旷ⅡoB；(b)一9maCTOIIOB

厂． 5¨o中yHKu¨oHaJlbHble CBOMCTBa MaTpHKCOB CqbeporE]]b¨

3／laCTO几05

BHoⅡorHqecKaH籼rHKⅡHoHaⅡbHocTb C巾epore耵H H 跏acTollOBa Omaa H3yqeHa B aKcHepHMeHTax HO

Ky丑bTHBHpoBaHHIo由H6p06ⅡacToⅡo且06HbIx Me3eHXaMaJlbHbIX CTBOJIOBbIX KⅡeTOK KOCTHOFO M03ra Kp}ac B yCaOBHax

in vitro，npOBe丑,eHHblX B Jm60paTopnH CTBOⅡOBblJZ KEIeTOK HHH 7paHcnⅡaHTo皿0rHH H MCKyCCTBeHHbIX opraHoa·

OlLeHnBanH BJIHflHHe MaTpnKca Ha npoueccbT UpHKpeⅡnenHn H npoaH啦paLma KEIeTOK． MHKpo唾10Torpa扣H，

npe且cTaBJIeHHaⅡ哪Pnc·7，nnnlocTp“pyeT HOJIOYKldTedlbHbIlt pe3ynbTaZ KyJIbTHBHpOBaHHS：I CTBOJIOBblX K．rleTOK Ha

CCeporF_2／e．

TaKO曲琳e 110JIO)KHTe．)lbHblt“I砷巾eKT Ha6nDAanH H口,21Yl HJIeHOqHOFO MaTepnana anacToHOB(PHc．8)．

pe3y册TaTbT KyJIbTHBHpOBaHHfI CTBOJIOBbIX K皿eTOK KOCTHOFO M03ra noKa3aⅡH’ qTO KⅡeTKH xopomo

npHKpen．aaiOTCa H npoan由epHpymT KaK Ha IIoBepxHocTFI 9JlaCTolIOB，TaK H Ha I]oBepxHOCTl4 HOB-co-HOB．

KaeTOqHI,L曲pOCT COHOCTaBHM C pOCTOM Ha KynsTypanbH bIX llJiaHiueTax H3 noⅡHcTHpoⅡa．H3 Pnc．8a BH且HO'"4TO

PHc．7 蛳po翻acT0ⅡoⅡ06HMe M既HXHMSSBHMe K_IlRTKH KOCTHOEO M03ra Kpblcb[
(BHCTap)Ha noaepxHOCTH KonnarcacoAcpYKautero I'eTep0FeHHOPO

MaTp．KCa C中epore：m．BpeMa Ky．UbTHBHpOBBHHSl KyleTOK一7ⅡHen(yH

X400)．曲3080_KoHTnacrHb【自MHKpOCKOn(Nikon，珏noHHⅡ)
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PHc．8 m崩p06舶c∞ⅡoⅡ甜HbIe Me3eHXHM￡lJlhHhIO KJieTKH KocTHOFO Mcl3ra KphlChl JIHHHH BHCTap Ha

HOBepXHOCTH oSpaaKoe： (a)～llO}co-IIOB* (b)一D,uac'roHOB．o“THqe湿H*MMKpOCKOⅡ

Jenamed 2(rcpmaaa)Ys．X200 BpeM．KyⅡbTKB]IDOBaHHN 7ⅡH曲

Ha HoBepxHOCTH a．aacToY[OB K02IHqecTBO KY；eTOK HecKOJIJbKO 50nbme，qeM HB lXOBepXlfOCTj4 HCX04HOFO COEOJIHMepa

Ⅱopco_ⅡoB，T．e．9nacToIIOB B 60Jibmeil CTeHeHH CTHMyJIHpyeT K31eTKH K npoⅡa如pauHH，'IeM Hcxo且HM曲

CONOJIHMepⅡOBCO-兀oB．

KⅡeToqHM曲pOCT Ha C中epoFEJIe H DnacToHOBe 6bla CONOCTaBHM c pocTom KJIeTOK Ha KynhTypaJtbHbIX

n皿altmeTax 143 HOJIHCTB【poⅡa-

TaKaM oSpa30M，pa3pa6。TaHHMe MaTpHKCM C她poreab H 3忸acT0ⅡoB 06Jla／[alOT c他且y帕IIIH姗中H3HK0-

MeXaHHqeCKHMH'6HOⅡOFHtteCKHMH H由yHKuHo髓皿bHbIMH cBo直cTBaMH：

一BblCOK014 6HOCOBMeCTHMOCTbIO KaK roToBoro MaTepHaJIa，TaK H npOⅡyKTOB epo 6HO／IecTpyKKMH；

一B03MO：'KHOCTbIO peryaHposazb BpeM{l 6tio_2LeCTpyKILHH MaTpHKCa OT HeCKOJIBKHX He且enbⅡ6 HeCKOZbKHX

MecHKeB；

一CHOC06HOCTbIO K nOp006pa30髓HHD HeHocpeAcTBeHH0 npH KOHTaKTe C 6BOJIOFMqeCKHMH cpe口,aMH， qTO

cnoc06CTByeT npOaeCCaM HeoBaCKy21RpH3aKHH；

一MO)KeT BbInoⅡHHTb OyHKKHH l殂tpKaca HⅡHTaTe皿bHo黄cpe且bi ji,ilgl K鹏TOK B yCXOBHaX in vitro H in vivo；

一CHOC06HOCTb阳CTHMyoigpOBaTbⅡpo且H审epaHHf。KJIeTOK；

一B03MO)KHOCTb cTepHml3aⅡmI 5e3 H3MeHeHHg MeJIHKO*TexHHqeCKHX CB0flCTB；

一npo皿yKTaMH 6HoAerpaKaKnH MaTpHKca RBJIfIIOTCH yrJIeKHcnbifi Fa3 14 BORa．

1-_【onyqeHHhte 9KCnepHMeHTanhRbIe皿aHHbIe 1103BOⅡ,qIOT peKOMeHKOBaTb C衅porE．rib H 9aaca'oHOB B

KSqeCTBe HOCHTe瑚Ⅱ耵H npeABap．TenbHo Ky皿BTHBHpoBaHHBIX cTBO皿oBbTx KJIeTOK， H KaK CaMOCTOHTeJIbHyIO

HMYIY[,aHTHpyeMylO CHCTeMy， SpeMeHHO B础ⅡoⅡHH卫0IⅪlo 哇OyHKIIHH KapKaca H KynbTypa：ml-lOfi cpe且bT， 且ⅡH

TpaHCHJIaHTaILHH KJIeTOK paanHqHOfi npapo且bI H 06Ⅱa且aJoⅡIy砷且0cTaToqHbIMH 6HOCTl4MyllHpylOIKHMH CBOHCTI珀tMH，

YT06W CHOC06CTBOBaTb pereaepattHH KJIeTOK B MeCTaX HOBpe砜且eHH且TKaHe贽．

兀pHopnTeTHo最 06ⅡacTbJ0 HpHMeHeHHS pa3pa60TaHablX 6HoⅡerpa丑HpyeMHx KOMH03HKHH KB／LqeTCR HX

HCHOAb30BaHHe皿nⅡKyJIBTl4BHpOBaHI,IfI CT．BOJIOBBIX KJIeTOK C nocneⅡyIoIaefi HX HMIEqaHTaILl4e自Il,g]fl KJIeTOqHOH

TepanaH 3a60neBaHsfi cepAeqHo-cocyKSCTOfi cHcTeMbl'KeHTpa丑bH0fi H nepHI扣paqecKofi HepBHOfi CHCTeMM，OIIOpHO-

且BHraTeⅡbHoro an[IapaTa，HoqeK，ⅡeⅥHH H nO皿础皿y且oqHo螽xKenesbl．
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