DOT:10. 16262/ j. cnki. 1000-8217. 1999. 04. 006

212 IR 1999 45
PR
' (=74 23
HE  BRRBEHELATIREFEMRHFR
# E W
(WEHKFHEF —ERK, & 610041)
(B E] 48 I1BRVWEFARBFLALCOWSATHERELFMKRTRN, B TR A WTE.

EREMAMARTERARS, EETT MSC800 R ETHMM A, AL PRIELEESL S/

WP REREE MR, AR ERANEF LM

. R TR RESGREARS TR AR e

WX RE b ERRAPEABAEEREAE. EHSEN THFREER, 5B 2 FXEMH

EeRANKNRELULRAEFARSTA®E.

[Xg@iF] HALIR,B.%8, ARHE

S UARE R 20 e 80 KA L R H)
— T IGHEER, BRGA N A TR A Rl
FR A R AR B A R F A L
HAN BB A A AR RS AR N 1B E
HAGR , HCHS BEN TR IhEE. W
FEREBFREEANF R REAFA, R4
SEKHAM S, B NAEFREERMER . HA,
TR KT A R — 26 AR e R A H
S, OF BB BUS TR H M BUR e GUl C FHR
s R LA, $R K F 1 il KBS 22 R & o

1 EXHHE=E

BEE T 2R R G R R KA T
2. Bk RERFRFEN S, b T, BTN
FIRME KE HEFHARBR, CR Y REREK,
EmAEERENERRR, HHEELARRILSE,
AT BRH LB, B7EDh BB A REE K
MAVTBA S B R SRR, BRI,
ERE T 5 B B 0048 B AR (L T4 i ) 20
BB, BB ARG RBOR W R, B4R AR+
AR, HAIBE R SR — R I , 4 38 0 &
o ROFRAEBfE R, B LU EE B R 8N
R LG i, REBERREEZ. A
ttt4g 50 AR LA, B A A FF R AT I R i

H % H RBLF R & W R E S 39830100,
A 0T 1998 412 f§ 28 AE] .

RRATSLCRS B BB A AT, ot F Gk R LB B
{2 R PR A PR , [ o e A R AR R RE BB o S &
Wrkdr. B TR KA SR M, T B
M RIE. FRBHERCEIIARESEEWERN
TR, (HLIC AR A B A& BT B, AU, 5 #8045
/I CRIE R (8 i PR B 2 R B B 7 B
J ERMFRE, TR A TAEHEANA B4
U SR IB A D RE BT R B T B TR 5T R
BT, MO70 4EAGE, RE B A BRSO E#ITE
M B LA R . RIETE 80 FNL T 46
77 ERIESE, B H BT A AL BE 5 A RIS,
] b T AR (A L) FA BT BN AR 2K
B A B S AN RE N R I R B R L HARE
R (R 5 3 — 2B 5

70 SEARH B TR 88 B SR OB A RS
HRBCE R, IR R A AR SRR, B
XA BN T RERIEH T, M e RAP TRYF
IR R AR BE T 3 0 R BE . AR A IF] ) 41 Sk
B, PR R SRR IR 4R, # 2R
WA E BT REBERE A RS S E B AR T
7

2 ERSMARIR
KB LR LSRR OO 10 SR [u] R



Hap s A R U TREMRH R 213

AR B RS H A TR IR, AR HER AT
SRR EE. 198 &, XERUBERM ¥ ES S
(National Science Foundation) ¥ Bi& 7 T — R ¥ LK
o MEQFWURSBA BT, I Medtronic
AF FEE RN R 22 Life cell AAHE
2 6007 £ JL; Stryker /A A} ¥ B S R EM B L £ 0
H#J Creative BioMolecules 7> 7] B 4 4 T B 5% HH
Smith Newphew 23 B]# % 7 000 T £ITHITHA TH
WS AR U B BB R LR B
2 M R RS, BOGRRAEME B RKE
HA TRAIBITH RGRINT .

2.1 FEWHENEKTEYHR

JE M 2 by TR 5 S BB I RE B , 3145
FEEBRAL. B THERnE 8 ILR RS &
WER, ERHREN X BERE, B EMRRm
BREEH T AlEMEBH . FRRAMSEHE . B4
FEMESHABE A THRERENE, B REIKE
RIET0% LA . 1979 4 Aguayo® B 1 41 35 57 1 FL,
REEAEMAPES S mm KOMER S, REHE
KREBEIME RN, 3—6 FERM, KA RENE
KEMSAYEHRE, XAMGHATRENHE 2
BIREE T &M LG, BB 2R
BT E, ST PAV/PNCE , At E 8L, 215
R, RAR/RAER, | MBFE%., Plan' §f
RT—HEZANEPRENGREZREILIES,
FLBRERY 75% ,FLE2H 10 pm DL b, P A SIE40IE
AR R e, U] B E R SRR E A

TESCHEA R, A —E S B S 4
Ma, OF HEFE MRS RS, W EFHE
FHEF AKET, A ERIPFEH ST, R R
HEREE, K AR R MR PFE R AEL
HINBEM KR, EHPIREN, ZLL1x107/mL
WENEEARTSWAHEERBEF Maerk
HFARERFEFHEME T EHEREHE. ZER
SCEMRIP R A F AR W A AN R B, AR
¥53% | B (Laminin ) #F 4% 3% # % & ( Fibronectin FN)
1 VAR SRR BT R B S WA S IE4
M SR M ZTT AR A AR T EERME
M.

40 ] i 2 H R TR R LR T
aiff. AR A, e RKLUG , SEART
TEARMINEER K AEWE . HREBEEHRKE
RVRFFDIBE, Gansmulled > 837 T MSC 800 K 4 F
AR, RAZREIEER KEHMELERRE

TRHEFERNKEMEEGME, KB E A5
STUWEERI TR, 4 R W 2 E R TR R
HETARSF R 4R

MG RN B SE PR B &, A A RS IE AR
SBRAE TR A AT BRI R A R
SYESEESE AL PI E AN, X R E S EE A
o HHE A DBRITE X AR R 7R E I 4 A4l
HATTHEFT. Kim'® I B HE 40 U1k [F) o S A A A
BEABHSEIN, &I M 25 S o A A
ZEFEESAAMEBEMY, BRI EREL T
HEBAEA, HEBHE 120 X, RS 4RTRTE
Mo Levi fl BungemFﬁ}U%J Bl E B EA Py B
BB SR TR I A RS 5 R 40 A A R B M2,
WIEAXF B AN SIEAREERE, 25
THAMESAENBEHTER. 1997 4 Hermann'® H
BAEBFRAR A EMEXENSEARMNRES S
BAEA BBEM, A MHC 1 2550 [ KPHEHF#E
5, T B S AR A R, UK L B B e i
N7 , 72 B[R b S b 5 E 400 BB AR, B 7 S (o B
SN FRIELL T , A K A B B s 56 T BB 45 39
i o
2.2 BALIRE¥HR

H 1984 SE B EE R MR B AR Z )G, B FF
BT HRERATE¥BI. 1989 4F Lang ) NHT 4
MR BEEFRBAN, 5REB KA (HA) W
BEEGEHEARMR/PNEA, X AEH 832555
BHHAERE, {H Bagambisa ' & B BLE 40 M 44 K
AEHt., Ht, BARATREMRFIEEDEL
BEACR B R SR T SR AR UEAL , LA R 4 A
X BBORHEE PRI TR A E .

AEBHENEEDBREZR RE NGRS,
RS E S, AERFHRA TERIFR I IE
PR RA —E WPUE DK RGeS B A
—EMRE , NBH —E .

EFHATEEMR D, CERA THELRH
B, InF2 H B K A (Hydroxyapatite HA ) , SUFH ¥ 2 B
JK 1 (Biphasic calcium phosphat BCP) , 4= 4 1 4 3% 5
W% (Bioactive glass cerimic BGC) % ; &4 F & Bt
¥, 4 B 7L B8 (Pollacstic acid PLA), B R E Z B
(Polyglycolic acid PGA), DA R E1# 3L E ¥ PLGA
G EAMEL M HA 5 PLA 26 ,HA 5SRIER 7,
BNIEHH R ( Ploy-propylene fumuarate PPF) HA4E
ME#ZE, MR =S5E 5%, Niederaver B A
[FH B PLA\PGA S5A4WNEHEBMER S, Bk

Ehat: ot S o FLIRE B o g S s
oty A TIee  L hedh e




214 FoE OB

Cp 1999 4F

IR SR A R, RO T AR R R h e
Maxian #§ 5% HA,10% PLGA 5 1% | BREKEREE S
ERMF R NRET 1N, RAESFE
BN, XesEABRE AR FE A, AR
R ES, ARMHEELE, TURBEEEREE
HAEREEH LI LB R —E W AEY I ¥RE, 3
BT B 40 UK B AR 1 40 Be 43 34 3 78 B2 DNA
B, RE R BRREE TS

HBEA TREPROF FA M2 R E R,
EUMSBR . ABE. B/DNE. B IEEFR.
MNEBPIEERERTHR, B T THARNES
IR, TE—ERAF T 1 BB M ik, RA R LR
TREBFHAMBESAR, EaTEHETMNE
ZHBBEPERIREG, B BA 7 RE1EN B (K40
HWEMNHAS TRAENATIER, EREN—TA
RIS PR B A B A AP LB R B T R B FE S 3R
AT, B BRE TR T 40 M AL TR B BB R B A B R AR
AR AT RE 7 LB B T AR O R AT, T A IR
BREES , B RFRE R ALP & LB S B 4
HEA BT, 4510 RE 77 LLB B 0B A5 SR B 40 L Ry
128

BRSNS RN =R EFRZEHEEN
B, A FE AR BB M B, RS H RAOF 5 .
R R, 54 WA B R BT ER AT
BB A 38 7 5 0Rs s BT R BB 3 DNA &,
HRE ALP i, RFABSEAREAT, 5854
5. 519 EEE. XEMBAEMNRESEH. I
B FLAR SR AR R 0 B GO RORG B L 35 L R AR
HEEREBERE ., Garcia 2115 W2 4 % 12 % 11 0%
FEAYNENEE L, BT A ARSI 17,
WEBA R BT B 4 8 FN 32465 FN 2 [8] i A B
VERIROSE o 4B 125 M i B R R B R S B
MEMEE ARG, TR S EBAE, AU E £ R
AT R ARE S .

HATBRUFREE THREHN IR E
Z,pRBERM M B, A REEELRE, 52hER
ERRELHIE. SHMEESHEBEBENE
290 1 1 VT (9 AR R AT B AR SRR B L B BRI B R, 12
By JERTH MEFHFHHN TRE., EHK
PR E A A 1B 40 e B 8 P R 48 A K F
FRER IR v 2 45 % B 8 At B ABLA I B 3R, B K
TH AR TR, DR AR T Bk
Ji¥k. Breitbart 204 MBT VG 22 (B B4 B8 64 BB
HHAIACE. 5 PCA X EMBE S, BE BT

15 mm HRZWESESH, 12 AN EHKEHE Bt
BRFERE, RAFE R EASRE R &
Creeative BioMollcules 2 &) AR 3T & FA BN & 40 i 55 m
A OP-1 B & 4510 S FLAT BHBR S 3 S il U A T
BALE BE 120REEHEE BT 584HE
B A ) R e AR VS B AR T WG R R R B o
2.3 REBELATIRFHR

AR THRRERF -THATRAEASL, B
Wakitani 1989 4F4§-43 B8 1 73 H0 3B 4 B b AR B IR
HEBSRFRRBENES  RBHR IBRMRER
FEHERE, BTFREAANE AR (REH
M), 52 MM RH S L, BB AE S
NERETERTEOL, FBEAREN ] ; FEERRFBAL
MER, FEEZE#ER. B, ERBEAETREL
AR GEA BT, R % R BR [F] B BB R AR R
MITIEE. SofaR R FREIREERL 4P 488 5 \PLA.PGA
A K PLA/PGA 3% PLGA %, BT PLGA HIM&f#%
B A H PLA 5 PGA LB R BN T8 2 F Bk =
i, A RRBHA TEARYEEZRE MR, &
BN LT TZNE, A RAFE. G2 RNE, BiE
ARFE, \TRIE N SR B B4, HFXAT
REBEEZ IR BRI, HTFERRBE R
BEOE , H TSR BBE IE5E , A FEREIE N
EREFINE . Cao WM B DB EFKEH
Hd, 2315 PGA, Calcium alginate F1 Pluronic &1 A
HEE T, Z3 Pluronic Xy ST ZR M R H i f18cF,
ifi PGA Il Calcium alyinate 4 3% 42 # £8 £ Ry 4 4 8%
B0 R R AR A R B, T
BRI A FRRG S A A IR 4R, B
ABRBIEN, BT EHEKE .

W HR TR AR T4 =S40, 7 B 5%
TR RS KBRS BERRE. S50
B IR B RE AR R A, MR JS AR, B
Wi LA, FES K 1 BRI, RNEEE AR
RSB, RABEEMBEERTE, WL
PREASNEHMREBE WK T, Buschman
HBERT—MENRBRFREHN, AT
BIEAT AR THRSNERKER, T SELT
WA R A mE R, LAS TR 6 2 Fsh A 40 o b
FAE R BEX PR T 557, 55 4 a5 Ak
T B 5T IR I 2 MR RE 7 Y958, T bR Ik B LR KB
B3 B Y0 B A B R Sittinger R T ER TR
Ge2 RETE KB SR T R R E i pH B W

Kato 7€ 1988 4 FI FH &5 .0 & N 4K B U85 SR 42



B4y BEY e B RRRHRATBERRNHR 215

AR, BRI IR 2R BCE H R, B B 7 e
EOBR T ZREKE IR AR A EEER, ]
THHUMEE T8t 3K &, X R — R A SE 2840 AY
KEHRIE K B AL H . Shukunami 2%
M FHERFFRAE—-FKREFEREERT
Choudromodulin-1 (ChM-1), 72— 25kDa $§E 1, 7F
RIRKBEMRERT, K3 ChM-1 WRZBERT
A ERRA KR F-2. 0 A KE 7 RS R
BOEARRR, FHER ChM-1 BEIE R B A A K
MR

THAMAATREKEREI VTR RIEH
EHRA, BRIEER T RXTHRE . SERE LA
BE ERREE, FFER AT TIRKREH, i k&
BHENARERCDHBAKRKEHARMERNART
BUXTHREATEERIXATHREHRBAE,
ARV R,

3 FEMNEERRE

HATRERRAR I LBE, BHARETE
KEt R, HRTRLEXKECS WS A THRK,
FER AU, a0 B2 R L LR B0 L O RO
HLRE, WBBE T+l BHRS, A RAELE
EREREHAR B A TERARRRRER
e BB R AR A AR AR LS
FEEER, BRE L A G R RGRE ., R, 6
MTHATE ZRNITRSHA AR EELH
kbl Rl E B REFME. BMhIT, 4R
TR ST HBAES 7 BN, 7Tk E) 800 12
£ A A RN E R A T — A SOk
AL, i FAS TR ZMEERER, €K
B RSt PR LR MIRAEYE o TEY
¥ GRIFE AR R R, M IR R EE 2 R R R
AHRBRWE N, HE HA TEYHRETH—
AR B E R, A1

(1) RO 4R AR & B P B SRR, BB =
YEMgER , REHER, SRAELANMEXRR, VN

QAL LRFHR MMM, ARSI RA T
R R, A T RE, AR K B R /R R SOR 3,
AL , 40T 5 0 R AR A P AL B R i [
%o

(3)Ff A STHR AL i 40 18 BT 4 0 B 40 S0 B TR
SBEROAE LG R, PO AR 5 S 2 B i
Y R125 4t B LR R I P L B e I

(OHERTREACHL A WA B H i B
EARRE IR B BUE YRR, 54 &
REWRR, LR BHER.

(SHERA TR REHBERE Q% 7.2
1 AR HESS

$ £ X W

(1] BRX . #EBEAENEEET . FEE¥BEYE,1997,54
(4):54.

(2] fT8KEA, 407 ZHE  RHBEMSCHARNE  FEEEE
BIMPIRE 1998, 12(6) : 363.

[3] Aguayo Aj. Rat Schwann cell culture in vitro can ensheath axions regen-
eration in mouse nerves. Neurol, 1979,29:589.

(4] Plant G W, Hanly A R, Chirila T V. Axonal growth with in Poly (2-hy-
droxyethy methacrylate) sponges infiltrated with Sehwann cells implanted
into the lesioned rat optie tract. Brain Res, 1995,671:119.

[5] Gansmuller A, Clerin E, Kruger M et al. Tracing transplanted aligoden-
drocyte during migration and maturation: In the Shwerer mouse grain.
Glia, 1991,4:580.

[6]Kim D H, Connolly S E, Kline D G et al. Labled Schwann cell trans-
plants versus sural nerve grafts in nerve repair. J Neurosurg, 1994, 80:
254.

[7]LeviAD O, Bunge R P. Studies of myelin formation after transplanta-
tion of human Schwann cells into the severe combined immunodeficient
mouse. Exp Neurol, 1994, 130:41.

[8] Hermann S, Wurderlich G, Rosenbaun C et al. Lack of immune re-
sponses to immediate of delayed implanted allogeneic and xenogeneic
Schwann cell suspension. Glia, 1997, 21(3):299.

[9] Lang H, Mertens T H, Gerlack K L. Reimplantation of homologous cul-
tured osteoblast-like cells for improvement of bone regeneration. Int. J
Oral Maxi Surg, 1989, 181(4):244.

[10] Bagaimbisa F B. Kappert H F, Schilliw. The reaction of osteoblast on

the sulface of dental implants. ] Oral-Maxi-Surg, 1994, 52:52.

[11] Neideraver G G. Development of polylactide coglycelide/bioglass com-
posites. 23rd Anral Meeting of the Society for Biomaterials. April 3,
1997, New Orlaes. U.S.A. 581.

[12] Maxian S. Cell behavior on material coated HA/Polymer/collagen scaf-
fold. 23rd Annual Meeting of the Society for Biomaterials. Aprl 3,
1997, New Orlaes. U.S.A. 642.

[13] Ozawa S. Kasugai S. Evaluaton of implant materials in rat bone marrow
stromal cell culture. Biomaterials, 1996,17(1):23.

[14) RFEXR BEH . BAHTERBE BRAWET R . &
PR R B BRI, 1998, 11.

[15] Garcia Aj, Duchehne P, Boettiger D. Effect of Surface reaction stage
on fibronectin-mediated adhesion of osteoblast-like cells to bioactive
glass. J Biomed Mater Res, 1998,40(1):48.

[16] 47 . &, REES . AMRFEREHRSFEHEERS
EHEAMZRR . PEEEERIIBRE, 1997,11(5):
300.

[17] Breithart A S, Grande D A, Kessler R et al. Tissue engineered bone
repair calvarial defects using cultured periosteal cells. Plast Reconstr

S R Y




216 LA R 1999 4

Surg, 1998,10(13):567 chondrocytes in monolayer culturced. Exp Cell Res. 1972,73:107.
(18] &EWF . QS E . #MULEARORIUR),1998,11:16. 23] Buschman M D, Glygband Y A, Grodyinsky A J et al. Mechamical
[19] Wakitani S, Kimura T, Horooka A et al. Repair of rabbit articular sur- compression modulated matnx biosynthesis m chondrocyte agarose cul-

faces with allograft chondrocyts embedded in collagen gel. J Bone Joint lre. J Cell S, 1995,108:1497.

Surg (Br). 1989,71:74. : 24 Stitinger M, Schultg O, Keysger G et al. Artifacial tissues in perfusion
[20] Cao Y. Rodrigug A. Vacanti M et al. Comparative study of the use of culture. Int J Artif Organs, 1997,20(1):57.

poly( glycolic acid) . Calcium alginate and pluronics in the engeneering 1251 BUBEE . SR AR ER AL KRR I LR

of autologous porcine cartilage . J Biomater Sci Polym Ed, 1998,9(5): Y48, 1994,27(2):193.

475, 26 ] Shukunami C, Hiraki Y. Expression of cartilage-specific functional
[21] EBK 8] . ARECH A S IR 4 A S AL L LR mattrix chondromodulin-1 mRNA in rabbit growth plate chondrocytes

EBERREE LR, 1998, 11. and its responsiveness to growth stimuli in vitro. Biochem-Biophys-Res-
[22] Layman D L, Sokologg L, Miller E J. Collagen Synthesis by articular Commun, 1995,249(3):885.

PROGRESS IN TISSUE ENGINEERING RESEARCH ON
NERVE, BONE AND CARTILAGE

Yang Zhiming
( Department of Orthopedic Surgery, First Uraversity Hospual . West China Umversity of Medwal Sciences, Chengdu 610041)

Abstract Tissue engineered bone and cartilage have been applied in clinic repairing bone and cartilage defect, and it
has good prospect in clinic application. In the tissue engineering of peripheral nerve, it has been established MSC 800
Schwann' s infinite cell line. It can be significantly promote nerve regeneration used porous hollow fiber tube composite
with various extracellular matrix and Schwann's cells. Osteogenesis can be observed in vitro and in vivo used osteoblast
of different sources composite with scaffold materials of different component and structure. It has better morphosis and
function of cartilage tissues which come from chondrocyte cultured in dynamic pressure and composited with macromolecu-

lar materials.

Key words tissue engineering, bone, cartilage, peripheral nerve
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