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Role of mechanobiology in mesenchymal stem cell-based tissue
engineered cartilage
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Abstract: Mesenchymal stem cells (MSCs) is an ideal cell type extensively used in cartilage multipotency to
differentiate into cartilage and can be isolated from a wide variety of tissue sources with strong in vitro expansion.
Since cartilage has the important mechanical properties, it is necessary to highlight and evaluate the mechanobio-
logical properties of MSC-based tissue engineered cartilage. To better understand the relationship between indu-
cing factor of cartilage repair, signal pathway and mechanical properties, this paper reviews the advances made
on research of mechanobiology in MSC-based tissue engineering cartilage, discusses the existing problems in
this field, and try to point out some new approaches or directions worthy of such investigation.

Key words: Mechanobiology; Biomechanics; Mesenchymal stem cells (MSCs) ; Mechanical properties; Tissue
engineering

B 78 T4 Ml ( mesenchymal stem cells, MSCs)  WIZHZU M THE W R DI BE I B . MSCs M/
RUEY 2R 2 O B AR TRNHEA M REAARESEARARA T LR RFRESH
TV, HATHENLRERNKEERESH  BE—ERSRE, I B4 41 A0 2 308 UK
AR THR, BRI HARTRET EAE BASREE D EZR Y k. AR TRK

s HEA:201107-18; &[5 HHY:2011-08-19
BIEE  RKIEZ, Tel; (021)63139920; E-mail ; zhuzhenan2006@ 126. com,



T %5 NWEFRREAZRTHEMBDSEES T RUKERMIER
YU Bo, et al. Role of mechanobiology in mesenchymal stem cell-based tissue engineered cartilage 483

HEA W I AR R AP E RN B KRS

Tige P 4 41 T #2 2% (functional tissue engineer-
ing, FTE) Z7RA TR AR b2 # & Rk
i, B RGRIE X H R TR H AW S 2R 5 T R
PEVEHY o )15 A2 )% (mechanobiology ) [ % 2 52 B
HATBRUKR TR BIEREENEENE. 17
AMys 2 21 T2 LUK I PR AR ) 01 22 B 98 G Y B
HREEHZ— NHER PRI RELN ¥
Y, Y S AT OKF PRI S , R
T BRI ORI Xof 4 A (et B 0 408 105 F)
W, BESELE MR B 1 245 S R AR R AL , B B AL
K H A RS Y BN RK E R GEN R
B EEZ MMHEER

A 3SCENE T MSCs ZEDIREMEEK B H R TS
SR R I ST R, IR T iR U H |
FAE B TR B T AT R R IR AR A 77 17l

1 MSCs 2 TREURENNFHHE

B 0 R 5 A R B 2 B A R
BRI B RASS A 2 2 o AR 2 M4 D 32 B P A AL 4
TR R T 43 0 5 B SR | S SR R4 4
B, BB RIE R EA BARRRE KLY N
S, EH R R NEE R 1.0 MPa, TT B 51
H(1~10) x107° m*/(N - ) @ shit s 2 3
HIFETRZ) 0 ~20 MPa, R4 M X 7 2 53 ARk A
YRR IE ¥ (R B8 , 105 24 1) ) 2 300 T 4 i R
£ BRI AE MU AR 1, 3o 8 3 R R B 1 R T
BURB AN R IR . OB 40 A RS
BERI RN TR B MR (L. V. L IX
FIXIED) R B8, TRREERENETE
BB BB A 2 ROk T 4 AN IR, T
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MSCs L4 TR b 408 U R SR T 52
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SO BE A L R R IO A Rk (B

WL FIREYHME) , AE SR A EE HFRE
A2, 5 WA Y F e 2L B 30CE 40 B Fr i i
HEHY,
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FiE A YA F RS B R o, RSN SR 8
g A8V R BaREAESRKEA TR, BE
TR PR B A 3RCE 0 P R VR A 1 A B A
Cheng 2" B 57 & BB Wi R IR MSCs i Y544 2 14
HEHRNEHERLE 42 d J5 X F] 150 kPa,
Huang 25 F 5% 2 W 16 48 #7 ¥ TCF-g3 fEA T,
MSCs HH 5B 425 B R4 i 8 7T 3% 200 kPa, K
LR FNE T 2% ~3% . ke B{R A A Al R 5
WA R B EW S, (HA R IR F ot A4
KHEAFHERBN K. BT RAEGERRIEN T2
PERER TSRS 2 41, Huang 2517 XL 7 4RV T He
A, ZE R BN MSCs 4 g8 3B A 2 hr J7 Rt iR
FTHEHH, XML RFH MSCs R E4A
DU T REMEIEAN 14 AN 42T

2 NIEFERIER R
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J1. 89001 R0 S SR RETE — R AR LR #E MSCs
A AL, IR R AR HRM ARt
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Huang %5 "* F 5% % B 3L 7175 3 B MSCs
BAEIMMCRIRL 5 TGF-B1 AHIF] . %t MSCs 7E 35 /i
WK BRI ST IR E KR 5 I, KR 4 b
B 1 Hz 10% BIEIRERL /1o TR 2B ININ TGE-
Bl JEPFEN. S1 415 TCF-Bl EFAMBEELR
B T2 ik PR R I AHAL, T 1 22 RIS TGF-BL
HEERAMRRE B EE, KN A5 TCF-B1 #§
2o TGF-B1 {5518 B 75 3 9L B B MSCs JRAKH 7
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{to Huang 1 Pt — 3 BF 58 2 3L, JE 3R R 46 50 7 o
23RE 2 A TGF-pl 2 AR E 5 HRE, B
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FEIE S B 75 i 45 L 1 2 ] [R] rp L 3 Sox-9 Al
TGF-B1 HH 5E A MK KK T, Kobayashi %" %t
KRB #E MSCs Jtifin 16. 0 kPa B ER J7, A 55 H
1w 5B AR oAk, FE N AT RE R E A R T N TR R
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TGF-BHY, 233215 sCAG TR, {EA K TGF-B i)
FERE.
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Hamilton 251 3¢ 1% 35 59 MSCs FENSi2% 1 Hz.
10% 5K J , FrEERT ] 7 d, & B0 40 i 14 5 32 3|
0, UM F-actin & AETEHE, 5N A5 10 #H,
[FET a-actin F1 HI E4E MK W 2E 2R , $&78 MSCs
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(0.2 Hz) 435 A HA M G AR08 2 JA v B ekt i
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Al LI A G 4 s MR R B SR SC B B
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Sox9 mRNA | I #Yfi & mRNA K BH4EEH R H mR-
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AIHR T Sox9 mRNA | I U mRNA R EEEHE
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BB A3 BE SRR, 7E 10 MPa B 1 11 BB J
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AR ) He B AT R 1B B8 MSCs 4K & - fhnic
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SR B R 22 I R, HOE R UK B 4 (GAG
SERBREEARE X I ERE) K EE Mg,
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SR BRI TGF-B, it A B 98 2 I TGF-B
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VEEER , FEE X MSCs A& ML ST MR A,
PN RETE R AR TR ECE H AR T — 2
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(2) FEWAFT MSCs BB 71 M4 FHL
HBIE. A 20 #4290 B4, REE /LT R
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A B T L B, R R BB
FINRTEPRE MSCs MU RZE BT & R KPER . B
REDFRIARI T AW R R AR
VIR R, B KN REERT S R . T —
PEE R B IE N S # B T A R AR
JH ] SR AR B MU SR BEE R, AR fE
HPR R 72 R BAR 5 R A AN R R U ]
i, R A P ) 2 15 53 T B A A S AR RO K
KR BERARRIAE LB NAR .

B2, g% MSCs #4 2  RE PR R TR EK
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RE, AL 7057k B B A1 22 I R 5 5 MSCs 4K
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