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Natural biomaterials for construction of cartilage scallfold
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Abstract ;: Once damaged, articular cartilage should be repaired or replaced owing to its limited self-repair capacity. But tradi-
tional methods for treating cartilage defect are not satisfying. In contrast, tissue engineering offers promising hope for cartilage
disease. In the three main factors of tissue engineering, such as seed cells, scallfold materials and signal molecules, scallfold
materials play a fundamental role. The paper reviews cartilage scallfold materials, introduces collagen type Il , hyaluronic acid
and chondroitin sulfate which naturally exist in cartilage, and dicusses the current problems and the future directions of tissue

engineering scallfold.

Keywords:: artificial organs and biomedical materials science; cartilage scallfold; collagen type Il ; hyaluronic acid; chondroit-

insulfate

SRR B30 A AL R i PR B LB R B T PR L R R K D BB R AR, TR E G
BRI, —SH R, A HRA B HAGE B R REW AR RE R, BT E)E
R R, SRR B R E AT BB AR R R R BRI T BRI B RO R i B R
S B R B TR

WORS B 8 :2015-05-07 5 f& 8] H 38 : 2015-06-08 ; ST L 4w 8 : T =

HETH:BHRARB¥EESE (31270077,31100044) ;764 “ B ATHRI” 2 Bh 30 H (E2012100005) ; # F #“SRF for ROCS, SEM”%i H
PEZ RN W Q975—), B WA BN A L B 1, F BN A TR L SO B 1 AR

EIRMEE B 242, E-mail: zhouxh2003@aliyun. com

X KW, . WEECE SR R A AW AR [T, W bR R 224 4, 2015, 36 (5) :539-545.
LIU Hao, XU Le, CHANG Yanan,et al. Natural biomaterials for construction of cartilage scallfold[J]. Journal of Hebei University of Sci-
ence and Technology,2015,36(5) :539-545.



540 o BB R ¥ E R 2015 4

HTPRTRBHAABAME MERKOAR, A BBRENAR, — B REBRRE  BAHTERRK
B A RBBERE R TRERGHAREE R MR AEEZ " BAT, B A AR B B A
BRBEE MR FEEPEUTILFE: RTEFUR KEBME AATRAHRET . R TRk
ARANTE BIARFRHE LAE R KT HE B HH#HT B R Yo B A 72 3 X345 5 A1, 3 DTS 4 80 K T AR A 3 3k
BB B 5 3 4F R P J 1 L 41 AR BOR O S8 O R38BT 1R A T BT R B A O

HRTE—ARET 1987 FREMFRS LRI DA EY TR/NHS LR T 1988 FFIEXE
SC: R AR 5 TR M FEES AR EREEMARHI YR ER LR 2 RETHHAREHS
RER R B L 0P 5 TP R TR P RS AR S R0 5 IR S8 A=Y &Y
B —TTF %2R, EHATRER 3 DM ERAS T F T IR FES 07 SRR 8E Bk
A6 TE TR B0 A A B0 355 v SR b - 20 B 4R A3 — I B P S JRE 4P BT o A ST R AR 5T RE A A2 E b - 40
R B R 38 B8 AR S PR A Rk A R B S RE AR B A B A R PR A B AR T AR T U DA SCAR A
AREVRA EA ERIE EBVRR RRKE RS, XN ARTHBARFRRAFENED R 1
MRRER EARR RRKE R .

1 RBHAREZEYHBEN

L1 TEREZS

JE PR 2 H (collagen) JE AR SN i (9 — R S5 BB 15 e S A0 M & A, A BB W) 4 A L 4R £ 2]
B ZRETE R A S S Ash, A5 RRNEARBEN 1/3% . BEEAR—
REARFXKE.CRAT ZD 30 RMBEIREAFEN MISER , 7T LU 16 FLL_E BB RE B 207 7T LUk
FC G i 18] R R R R SR AR AN R IR . R R R SO A E R A SRR BE B AR T EL X
WISk B E i m S AR B R S UREEZOMEAT AR R R M REE AR R
5 RS AR A SRR BT IZ B T AR R AR

Il B JR & A (collagen type II ,CIDAE N AW XA BRI S ZEH . 1 REFEEA B 3 KA K
o FEHMLE D, BA7E 20 42 60 4K, MILLER™ gt BB 2H 20 rh 23 B — 3 B B 2R A B AR 2
A CI. BEPCE R RA L g BB/ X Lo 4/ Y IR AT 418 R P IE AT 40 R PR 254 , 6 DB
B K PR BE #4370 6 28 2 HE T XM AR S B BT R AL B M O DY R A AR IR EE AR
g IR REAMEAAR SR EREER EASHES, KT T HCEBR M.
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Fig.1 Schematic drawing of CII

1.2 ZEHRER

% B R (hyaluronic acid, HA) , XA BIR, B —F K0 FRYER S0, | ZHF7E T3 W 80 & Fh 40 g
I A, B 25 B B K 2= R AL #8% MEYER %61 F 1934 F WA IRBEIE AP B ik, BB EILOR,
BHRRRZBTHREN T ZXRE. BRHRRAIN —LRESH, B A>0)-D-HH RS (1>3)-D-N-Z B
HEPERR SO A BEE E MR LE 2), BHRRNES N HEEEREAE pHETHFA - H
T, HREGFAE B ERAURABFERAMARUE FRAOENGFE, BB ffEdHE T, ki
Na* R, BRI K E BTG, 7 T K BB R R K, /K Bt A i — b OB e CLn 8 4 0%
i) i — b B R AN B R R FL AR AR B RO [ A Y T KR I R E R,

B R TIA BRI Y o, 8 40 i S8 5T (extracellular matrics, ECM) f) EB 4. AR
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B HE R R B H0C8 0. 1~0. 4 mg/g(RE) , KB R P HREBWRE A 3~4 mg/mL, 5IH: 40 i & Hl 19
O o 40 M7 A B B R R LR B WK 0~0.5 mg/mL. BARANEAZHAFRRNSERL, AHELEEER
A FRIRE . 0, % BA PR R A0 T DRI BN [ S AR LA R I AE = ] b 2RI AR, S A RER
%,ii$ﬁ_fﬁ7kﬁr&/\élﬂﬂﬂlfﬂlﬁulﬁ%'—?%lélﬁ B REE BB K R T — R EBRK AT B &
JE R AL N R SRR OLE 3) . FEWIRER A E 20 BETE T4 A 40 e /12 oA 40 M 18] ok 9 3 2%
B SRR ARG AT AR N AN B RS B MeAh, F B R R O A BE D BE R 43 T B R R T
A AXHED T BE KT 10 kDa 3% BB RR B A R 47 59 R H L L R0 B R 206 R 280 A P S5 455 1 TE R B} 22 L5
o M CRE A AL AT LA ARG AR 5 AT 0 P AR B o B R R 5 ELAR X 43 TR &0 700~6 000 kDa.,
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Fig. 2 Structural formula of HA
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Fig.3 Schematic diagram of the effect of HA

1.3 HBHREE
[G] 15 BH R R — A% , L BR B & (chondroitin sulfate,
CS) 4 J8 Tt Ml e T M0, L TR B 36 A 3 g o Ty
AR R SRR AR 2 Taa s~ | " O~
SR I AL IR, AT 40 F R R 10~50 kDal'™ , (145
— NS BE 85 . D-8 & B EE IR (D-GlcUAY Ml N-2 HN\[rcm
Bt 4 - D- 2 7 (D-GalNAc) , = PAp(1—>3) i 1 4
FEFED . A FLME RO 4 BBk 6 (B b 5 T W A | (SA R=SOH R'-H
B, T B[R 4 5 44 fk 4-Hi BR % B & (chondroitin CSC R=H R'=SO.H
sulfate A, CSA) fl 6-%% B8 # & & (chondroitin sulfate
C, CSOULE 4, B THBRETESERAL ¥ E M
P78 R R [F], BT AT A B R KB R ) 2 R i KD,
MREABRAMCEZHFETE FFHNREFHAA S, K
IR EZHFE THEEYIRE S SRENREAL P, RREBENEAHLAON KR EKFHE,
ANET B NEEA AR, KSR EA FRE.
MR EREN-FMRARENEY RS F B2 HEYEBEIIGE . USRI P ; 815 Mg , &
Z B BRI REREAL s DU B, PR ARG 5 IR B AT LAFE RIR 7 R BRIR R 25 5, BOR IR R R SR B A
B RN REBE RN NE D RWEEM DRSS, TUARA R8T R HE 5.

B4 REBEKETFHEMX

Fig.4 Structural formula of CS
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AXRTRBETEZHHRIENERBRATEZ, ENEARRETTREE R FEZNER . FA,H
JEEARIES A 95 BR T A 20 000 8 P 0 R R R O B O B SR T B LR S A AR R O AL 22 840 03 B SRpE Lo
BATR R R BR B R 55 . BT R BN B R T AR A e R T R G, LT YR R G BRI R = AR
BAONBRERBIENEEFHRERES. B B TREEALE HELKREHAR, K28 )5 TkLAA
SBBR. MEAATENERE . MOoEANATREMAE IR NRTRECERBET - IHORE . KF
RN RBEMAERRE SR FHRN T ERET DB EHZREMAE . BT ARMERKE X
REAFRE D, X AW EHE TROARGREMR” T TEE.

A1 REMMEKE LR LB

Tab.1 Characteristics and modification methods of cartilage scaffold with different materials

ok SCHAE R o vk
I B EE AV R, AR RE AR S RADBEM RS BRI 5 3R IR B iRk = Wik B P4
PR AT P, Sy 2R BT AR M2 SRR s TS A R FE B K 1 B PR = 45 55 TEAILAA R 38 BT B AR B BR 2K

BRERREYAIB—RMEH.

B Y BR He MR b A R TT WO B T . R R S M 0 0 3 5o SR T TR A 30 5o PR 3 S T
TR AN K 50 AR ALBUE K5 T, 58 o S LTS SR M I B B A 5 K 20 e 25 3 M A 38K
5525 SR AR FR I 115 4 L) 2 b R AR 2

BB ER AR A L BBEEEAERRR.ED LRGSRk, B AT LB — W U 4.
S BB 1 7 A2 I B 400 1 240 D A1 R W A 5 i
HHG OB HHRR BT K, B o, 5 %
BRWBERLH.

2.1 ETIEREEANREXIR

EA—FEI RS T, [ REREARBFETRTREARMARSN EFT . HEEEREFHEY
HH AR AN AR B CE A A KA R B A H R TR B SRS B R LT Z A HE R RS B
f AR R Sy 25 B A . R R T R e e AR R R SO R R RE W R R B T vk E BRI R
BRsrxs I B R 2 B 0 7 sc Bk oy [ B IR 2R (S & Ho b bt — B . % AR SR O7 3R B A it &AL
AT S5 W) B AT R 5 A OR IR R R AL TS BB S S AT SRR B0 AL 2 K i . H A B A B B B
FHOHE BB IR BEIR = 5 5 THLAORE, DL R B R (IR R R F R A WA LR

MA %557 kA — R 300k T B R 2B 1, 45 R R IR /G 0 I B JR 2R A AT LUE R B L0 28
I HEA B MR A, Ty A 5R BEPR W, R R B4R M 3 BUAE A . fE Bk fL R WR B 20 mmol/L &Y,
HAZBRBOR I T I 8, 78 3SR SR oA NHS 7] Ui/ Bl SR, 42 i S BRBOR . KO 559 1) F o Je Pk
HR I B R E H R BRRCE BB R SR EAHRE N I R REAR S X R REREHERS,
DURGR BE 130 08 , R I 08, B R RO AR WA A R R LA B S RIVE A, OF R IR & X B3GR
MG RIS A B RR MR E RS R &R IR RE A B4R B3R B8R 4 08 7 A&
TEZH IR RE A MR, XA TREASANEBER,
2.2 ETERRBRHREXE

B R IRAE MR OB LU R 3 D B B4 5 A2 W I A 1 A 0 3R 2 1 R A 4 mT i 45 2)
B RR R ERART EENARARSY  EREERE RHEAME RS MERER ;3 B RRE A HF
ZUMREEM (ZRE ZRE) X LI REEE A AT LAY B R SR EGE i SCBR TR BUK BEM 5 4) 37 B B R A 45 11
A5 RREEVRRE R HER-YEEA R EYELE. REARNERSBRE., HE. ERBER
KRB FREE H 375 BA TR R B0 AR 57 ek 16 5 S 5 HL h A Pk e B 22 I 7E — B RR I b BRI T B A TR AR IR
PO . BRI, 3 S i o 7T LA SE 3o A6 2 46 A0 32 B8 OF 3 R

Al 5 2 B R F 2R 228106 07 15 R AR5 1O 2 T 8 I R R A9 3T BY S 28 bR, B& 10 R B9 Ju 24 PR BE AL
G X EEEERA RS RRE R G Y Y2 B2 R EOR (AR A B B R R S LA 1L B A A= 9
FANET . BIIRIR & A K Y R SRR A , o B HEAT 1 2 16 1 0 S 6 A, =5 B R b 3k 199 b S A 3 47 A oL
BRIV . B, R R AT DUSE i ST S B B 2R T LUE S SO R B SF . S BB I SRR AT LAAESE
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R A SE #EAT L 2 B 1 o bU AN 7R PR A BB 26 1F T TR 5 Z B R B E L 10 B b & L R0 BA TR R 7T LAGE
o EHETY B P S I e e DA S R R B SR R AT 38 Bk . FREYMANN 50904 A 2 F AR 40 e 35 3% 76 4 1 1R
TEERBR R T HE R R SRR AT RN SR, RIA B R A RN A B R
R 2 B 0 G B B RN 3 B

2.3 ETHRBREABRAONEIR

BRI R AT DU Ay T 2 S 2R 1 o D BRSO ) 7 £ O B 0 o 400 M0 A1 R I A L O
HRAGUIAE T ORI AR5 K 4 BB SR B AR 0405 O A& A0 AR AET . LR SR M E E TH &
AR, B2 RRIE RS TK. 50w 76 ] 4 ST 50 AT 422 8 M S Bk, SR AT LA £
RS W SR PSR I H YRR RN, KA Rs AEREN A BB, S8R5
MBBEELR, H I RERKE RN,

NISHIMOTO 555 75 55 5% 5 5CH 40 M0 19 SR FLER -2 2k 2 R PR S48 o i A B BR B K R B 7T LAfR
BB RE H mRNA )Ri5 . SECHRIEST %078 T B JRE A XX R FMARBR KB R G . 400 893H
FEECEMPT I E A R S BB EF RS . RS R BRI T AR R PR R AT LR #E K
0 PR R B R B R A AR . WANG S0 B T R IR R, HE RRE A H AR
P 0 B 2 ) AL 2 R bk X B AR PR BRAT LU K 2 ST e, — I RERE S XM B S a . A — 1 TR S
BERKEHARNRE, TRAKTHARER.

3 & iE

XEMBEHAATRREZEFHEEZREENAC. E—ERE LREEFERE TEX RN LRI
0, PR AR R S AR AR — R B PR BT AR VI B 0 5RO A 4 N S T AR R LA ) A 4R
P s SCBRR ML 5 T MM R e SRR AR 1 IR —RAH BRI LA =450, A VA R 28 B 9 A
N SRVF BT A 2L G TR B s SZ AR AN A e 25 11 A B 10 200 38 A 440 oy A 4 R 18— A1l B 199 37 BT 5 Ji5 0 22
W il o BT AL R A AR 3t 2 () 5 ST AR B A ek B L R A 7 ) 6 R T3, A B R S B R S AN RAE , B R
U B LE IR AR

AT HRIESRE PR SR SR, AT A TG RN AN RY KRREYRGYF. XA E
— R EARBE T HOR A0 A SR A T 40 M A 5 R S R ) R I . TR T A A PR A
eI RERER EWRR RRRERERNRE X RERRA RN EYHEAEE, WEHAR TREIR
BER AR R TR REMHM.

BARIX LS R B FEER AR T 14 2 W] B 9 SR L EUR B RS2SR RE R i B AT A 7R — RE TR, 2 R
SRR A LEBT T G B SEA G RELA - FL AN, STARBE R B0 I A 20 RE A0 A= 4 R AR T A 3 5 S 2R
AL A G R EL AN BEAR S S B DL 40 B A K B R SR B 5 52 W) 2 40 M 19 A B2 R 40 i A 2 TR Y
GrBEAAERKETRBIRR SR A K B T BN R85 40 i AR KSR — B i A K TR F
B S BE A 25 R P 2 G A R T AR X O (R G R B B R AR R (R B AR TR R SR R
R R J3E M ABE AU AN R A PN ) 40 L A0 e T R AR SRR AL B 2 TE LA B X S SR R R R AR DR
IR . BEE X O A RREY MW BOR 89 & R, & ST & SR AR TREARK KRR, BTN R —E
AT AT AR A PR RE B U0 R RO BOR SCAE D O R B B B A R BB D
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