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Decorin inhibits MMP13 gene expression in human chondrocytes: an in vitro study
Chen Liang, Xiong Yan, Wang Ziming, Wang Aimin ( Department of Orthopedics, Institute of Surgery Research, Daping Hospital ,
Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To observe the effect of different exogenous decorin ( DCN) levels on matrix
metalloproteases 13 (MMP13) gene expression in normal human articular chondrocytes primarily cultured in
vitro. Methods Human hyaline chondrocytes were isolated and cultured with trypsin and type 2 collagenase in
combination with digestion to observe their morphology. The cells were identified with Alcian blue staining and
type 2 collagen immunohistochemistry. Effect of different exogenous DCN levels (0,2.5,25 and 250 wg/ml) on
expression of MMP13 and collagen X in hyaline chondrocytes was detected by RT-PCR. Results The cultured
normal hyaline chondrocytes were polygonal and flat in shape, and turned into polygonal and star in shape in
5 d after they were cultured with another medium and closely arranged as a “stone shop”. Alcian blue staining
and type 2 collagen immunohistochemistry were positive for primarily cultured hyaline chondrocytes. The
expression of collagen X was significantly decreased (0.78 £0.03,0.71 £0.04,0.63 +£0.01) with the in-
creasing exogenous DCN level (0 to 250 pwg/ml) in a dose-dependent manner (P <0.01) ,while the MMP13
expression significantly decreased (0. 85 + 0. 02) at the highest DCN level (250 pg/ml, P <0.01).
Conclusion Exogenous DCN inhibits expression of collagen X in hyaline chondrocytes in a dose-dependent man-
ner and high DCN level (250 pg/ml) plays a significant role in inhibiting the expression of MMP13, which indi-
cates that exogenous DCN inhibits the MMP13 expression in hyaline chondrocytes by suppressing their hypertrophy.

[ Key words | hyaline chondrocytes; decorin; extracellular matrix; gene expression
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(decorin, DCN) JE/IN) & & 58 28 B2 1) 4 R, 2/
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At S e R B A S T RE R T 0 2L A
AN BERR RS AT T, DON (940t i BEAE
BRI Th W B 2 e R, 6
TR DON L DR ek 32 SR 5 i e ey
R, X HCE g DN A &840 DCN B9 5% 5%
FIEIFKF BT e R DON B 563
ROVEA RJEATEEAE M FHATA D 40 S0 5 TR Y
IR A R O R RV E ZN R, {H )2 DCN
X BB A A J5T ) 0 i A R T 3 ANV A AR S
S0 38 3o X NI 00T 20 M AT AR M AR 7, IR
[l B A SIS DCN Xk 451 200 M 5 o <6 Js 2 19 g 13
( matrix metalloproteases 13, MMP13 ) J %5 41 Jitd it K
fk.(Collagen X)) 143 [K 32 3K 52 M, $583F DCN 52 M 4K
B A AL o A BT AR

1 RS

1.1 AFRAkR

ARBE T T MU AL AMRL 2011 4 1 -5 H BB FE PriadT
AT AN BERAR PR, 22 KW HRE A S §, B & 4F
%63 ~87(77.2 +9.01) %, Hrh M 2 i, 2 3 4, A<k
A B R B AR B2 D1 23tk - A AN ANE R &
1.2 AXPs%Fwminsihii

SR FHBREE BRI 280 s SR A 25 A T A ik oy B B 32 N B
BN ARSI T O R T A1 R A PBS i)
ERBK,2.5 o/ Ll H B (Gibeo A F]) AL 15 min J5, K
FBR AT R B 2 A4, PBS YR B S BT R 06 T A 4
A1 mm® FEH, A 10% JIG 45 T 9 0. 2% 11 %4 % I g
(Gibeo 24 F] ) THAK 15 ~20 h, JE 46 )5 ¥ 40 i B LA 150 B A
UERI L JE, 1 000 r/min Z.00 5 min, PBS WE VLB 0 5 & B
W, LS. 5 x 10° /LD T & DMEM/F12 (Horfr
5 10% a4 I, 100 U/ml F585 3,100 pg/ml 568 3R ) KR
(9 12 FLATMLES SRFLAR , BT CO, RG340 vh 5 9% (IR 37 C L1
FRSE 5% CO,) . 24 h J5 P40 B s B 175 0 T 4 % 35 W, LA
2 ~3 R 1R, I8 DS N MR M A KIS, B 5%
Yl 2 80% F A Y (25 5 K) , 2 5l A4M R DCN ( Sigma 23
F) ) TR, (R LR SR A O (X R4 ) (2.5 (A 41) .25(B
2H) 250 pg/ml(C4),24 h j545H.
1.3 AEV B mpiksM e r
13,1 BFURBiEge e BUESR S d JEARECEAii, PBS vk 2
i ,4% 22 5 B [ 7 20 min, PBS Pk 2 3, 1% BT /R 5 i 4 W 4
6,15 min, ZEIR K Wk

1.3.2 TRt epedife WOy R aliih B0 i s ARAR B

MPERRAE AT 12 LAY SRR 1,5 d R IBCH [ E , 1815 T
VR BT 2R e o T 1L L P, 2 R P 20 ming,
TN 1: 50 AR 11 ALK IS e BB TA (Sigma A H]) ,4 CHFE
W HIMAEYRL ST, ZEBEF 1 he 0 SABC 7], %
I 20 min, DAB 8,7 & 5, b GUBE WE A 42 ) e € ik 1], JBE K
B

1.4 BB E 4069 RNA 693 R R 3% %

TETE RNA B5 Y 5640, 435 1 Trizol $2IEE % 6 d J5AX
HeE A RNA, #2118 TaKaRa 20 51050 & 150 B EA T S 5 s A g
B YRS .94 CAEPE 40 5,58 CiB 2k 30 5,72 CEEfH 1 min,
30 GRS, B 72 C HEAf 10 min,

1.5 safE & PCR A&7

{1} MX3000P {CHEAT, S 5E it PCR Wi & 4 TaKa-
Ra A w4 (SYBR™ Premix Ex Tag™ Kit, HA) ™ o K%t
WEA F4- 9206540 Collagen X MMP 13 f# mRNA £ik, 2|¥#H
Invitrogen A F] & (F 1) o PG5 H 95 °C 120 5595 °C 20 s
(Z£fE) ,57°C 30 s (1K) ,72 °C 30 s (FEAH) 45 MFER;95 C
30 5,57 °C 30 5,95 °C 30 s, PCR JZ W24 £ M i S 3484 &4 1%
B RE PCR UV R & vl W] B AT, I h Rnifig 3 &
flo MX3000P % F B 45 ik i i 2 534, 15 209 19 dh 2k 4 i
i EAEEA I IE 5 B {E ( cycle threshold, Ct) i, GAPDH Sy
SR,

*1 ZEEPCR3IYFF
K ElkZkgdl HN

GAPDH 1F Y4 5'-GAAGGTGAAGGTCGGAGTC-3’ NM_002046. 3
Jz X5 5'-GAAGATGGTGATGGGATTTC-3' NM_002046. 3

Coll0al iF S 5'-TCCAATGTGAGTACACACAGAG-3’ NM_000493
J SLEE 5'-ACTAGAAATTCAAGAGAGGCTT-3’ NM_000493

MMPI13 I X5 5'-GAATTAAGGAGCATGGCGA-3’ NM_002427
S ki 5'-GGATGTTTAGGGTTGGGGT-3' NM_002427

1.6 %Hitsam
BHRLL % £ 2%, R FH SPSS 10. 0 Gei | k47 7 AR AR
t R,

2 HR
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W43 B ke B AR A MR/ INE — |, BT LR I Bk
T o JEARHCE AN M8 H AE 24 h RESE G BE | SR 50 40 i i B
Ja, e MR Jm R, AR BT R BE 00 40 BA% e A0 A ok,
2 ~3ATEM AT DA A, T KRB A 2R A K
JFARECE ML 2 ~3 IR 5 d i, I E 2 B
GHE B BB RS T RIS IR E IS AR A
WA AR RTE , A PR, R A4S (B 1) .
2.2 FR#HEFEERN B IR ki

BoT IR 7 i G v B T 260 e DA 928 A Ak 3o AR 0 i 3 11
ARECE AN EAT Yot 22 PR /R BT i g £ % 1T 78 g it f 328 2 4k
Yo B R PR . IEH FRCR A0 M2 AR R XA 22 2 A K X ST
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IR A (LA e 0 S R O AR VR REAE R X 222 A K DX
A LT T i A/ R S e e, IR D G R A 0 e A
@, S PR RS HGE AR AR s (18 2) .

E1l RERZERMENZERRESHEMEESR (x100)

100 micron

E2 GERZERENZEMEFNERRTER (x100)

2.3 St &A% PCR &wl R K F 49 foAa £ L B
mRNA & iX
K% SMNIETE DCN ¥ 3 B R B K (0.2.5.25 250 pg/ml)
Collagen X [R5 W] W FEAR (P <0.01) H AR AR SC R (A
ZH40.78 £0.03,BZH 5 0.71 +0.04,C ZH°5 0.63 £0.01),
MMP13 () 3% 35 W #E DCN 5 ¥ J& 241 (250 pg/ml) A B i B 1K
(0.85+0.02,P<0.01),

3 itig

KA R TECE , BB Ak, Tk e 5|
Ui, TR AR KA R, BB R 32 it 3 BT
T30 TR AL DG T 200 R M — 110 200 R84 , X S 2 i
G T YRR G AR BT, A 45 I S AR R 1 R
JR R 1 o R T TR Y 50% ~ 60% A6 G IR 435 4
AERE BB IR . T Y Jie S 0 B0 I 4R
H, A BB R Y 90% ~98% , $R4E T B 4H 4
MIBTHETR L o 28 1 SR - 2R B AR R 1 R (ag-
grecan ) , RETERRH BE 5T 4E 47 K 5 /K 43 7, i dH
BEMEHRAR R A i i i o AR A i A e T R
OB RIA S i R AT LR 5 B 22 Fh 300 B i
i, 41 MMPs I ADAMTSs = ZE80i, 2 (LRI
TG IR AT LA A () (LS T P 8 g S AN AT 398 ) 3t
WA — B IR IF AR BE A ReiE 2 . MMP13 24 E h
E R I, T L R A LA A R SRR R AE
PRI, X 3 ot F ] 4 7 O 19 AR B FUB) AR 7 E AR
WARAEREEHE, ASLE L AN DON & vk FE 4
(250 pg/ml) REW] 2 A0 MMP13 5L DA 35, 1X 8t h
B TR A TR A 2 AR B A 1 ) SR B
WA ; 73— 5T, AN DON 7Erp IRk BE2H (25 2.5
pg/ml) SRR B A i MMP13 (3R 3k, (HEI 7] L)
] A Collagen X 13Kk ( Collagen X J2& 4 H 4 I /IE
KEpRERRIC ), BB E P e A9 4 I PE DCN AL
ATTE R K RAAPER]

DCN i it Az L E AR SR AAERKEF B L,
(TGF-B,,5) G5 I HAMHI LG4, e 1E % 5%
TR, RARDE IR TCF-B , i 8 517 4 it
TGF-B 32 MR 4N &, TCF-B AL fE A ik 2
H 2 MG R, T ELE REARTH H 40 A 2 -18 (TL-18)
PG RS A AR TGF-B 1R 15 4141
HR IR P AR AR S i — 2 B
KRB TGF-B 3 3 i 7% ALKS (activin-like kinase 5)
SEARFT U SMAD2/3 {5538 % , 400l 27 A e A DA
RIS AR R ERT s 5 — 5w, TGF-B AR T
ALK1 (activin-like kinase 1) 32 {4 3115 iif SMAD1,
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5,8 15 530 % T 75 S 0 E 40 R K R A B A fe it (T
MMP13) 2" A 3 R ALK 321K 3215 ARt
AT S 22 T A ST B AR B VR T
ALKS 32 PR 23k HI7E A >, i @78 T TGF-B
TER S R SPEEOR/E o T DCN fE 4 TGF-
B RARMFEHUR , A SLH AR AL T B IR A
ARSI Tl R B A A 2 SRR 35 7 d DAY
175 PR R 20 L i R PR B Ml /b 1 )2 B R R A A
B2 oAk A R i R Y A S22 PR AME P DCN
Y 5 410 1 325 R 1 2 ML Y Collagen X B[R 3235 HLAK,
FIHE 0 0 22, X MMP13 1 3 (R 26 55 78 2 v B 4
(250 pg/ml) B BA A . FCRT BEALE] A ik DCN 5
TGF-B 254, /> T % W 4CH o TGF-B #i% /Y ALK1
ZARFTUE SMADL, 5,8 {5553 4 , DA T 90 1 4 400
HER ik Collagen X A1 MMP13 [y [H Rk i/, KM
AN DCN AT B 38 400 1 375 BH 41 40 1 DM i 41
B4 MMP13 [13%18, X — WP 45 R B 6 R
{18 T3 515 P AE S 1 R AL T BT 0 SR R B S R
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