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Abstract

Objective: To study the effects of low intensity pulsed ultrasound(LIPUS) on matrix metalloproteinase(MMP—-13)
and type II collagen of chondrocytes.

Method: The chondrocytes were obtained from knee joints of six one—month old rabbits. Chondrocytes were divid—
ed into 5 groups:control group and 4 LIPUS groups with intensity of 20mW/cm®30mW/cm’40mW/cm®,50mW/cm?
respectively.During the next cultured 10d, the chondrocytes were irradiated 20min and cells were counted every
day.On the 5th d and 10th d, cells were collected and the MMP-13 and type Il collagen content were detected
by Western—blot and qRT-PCR. The correlation between MMP-13 and type Il collagen was analyzed.

Result: (DContrasting with control group, the chondrocytes number was higher in each LIPUS group(P<0.05) and
the number was significantly higher in 40mW/cm® group (P<0.05).2MMP-13 contents were higher at the Sth d
and 10th d than that at the 0d(P<0.05).After irradiated 5d and 10d, the content of MMP-13 in each LIPUS
group was remarkable lower than that in control group(P<0.05) and in 40mW/cm® group the content of MMP-13
was the lowest (P<0.05).3After cultured 5d and 10d, type I collagen content was lower than that at the 0d(P<
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0.05). The content of type Il collagen in each LIPUS groups was remarkable higher than that in control group(P<

0.05) and in 40mW/cm® group the content of type Il collagen was the highest (P<0.05).@The correlation between

MMP-13 and type Il collagen content was negative correlation (r=—0.757,P<0.05).

Conclusion: Different intensity of LIPUS could promote chondrocyte proliferation and inhibit the expression of

MMP-13 and postpone the degradation of type Il collagen.
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B A0 LIS B A0 T AR SCR AE N TR SRS
LIPUS Xf #CE 40 i 45 J& 25 11 1§ (matrix metallopro—
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5:17101-015) , ELHT fe MMP-13 44K (Thermo sci—
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1.3.3  qRT-PCR LA : WAL 405 174> RNA 425,
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25em’ A IR N 1ml TRIzol, 7843 244 , A
0.2ml 507, F TR 15, I S 3min; 4°C 12000
B fmin B0 15min; W E K AR, A SRR 55
NS, IR A), IR EFE 10min; 4°C 12000 %% /min
B30 10ming K BR B3, A Iml 75% W) £ B (]
DEPC ZbH ) /KAL), BRI 5] . 4°C 12000 %%/
min .0 10min; S 3 5 %0 TR UTE 3min fiITA
40wl %) JC RNase /K 7% fift RNA TILUE , 75 5 &I R )5
F-70°CHR-AF . RT S (20pl /R R ) AR A RNA
SV Sug, Oligo dT(10 w M)1pl, dNTPs (10mM) 1pl,
TR AR K 2 SR TR 15,5l 565 C LRI Smin,
SR G VK Sming (£ F R BEH A9 0.2ml PCR KK
B A : RNase #7157 (40/w))0.5ul, 10 x AMV Reac—
tion Buffer2ul, DTT (1M)1l, 330 %% SE G (AMV) 1,
RTS8 5 2000 s /min 250> 20s; S5 7E 37°C LRI 1h,
SRJE TOCARH 15min; RT P24 k47 520 96 6 2
Rl o BRSSOV EAR R R 25l :
2X 1 RTmix12.5pl, £ A (cDNA # B 10 £5) 1pl,
GAPDH, IT B Ji¢ J51 58, MMP-13 5|9 F I R 5pmol/ul
mixlpl, 18.2mQ 7K 10.5ul, IR & 5) . W T
95° 15min, (95°C 30s,55°C 30s,72°C 30s 4 3%
840 MEFR) ,72°C 10min, HATEHR 58T . £ 5L
515 B W B, Ik 1.

1 qRT-PCR¥IEETASIYI R EREKE

L |2 R
DNA 59t 5 (5'-3) 7 %(’iff)kf;
GAPDH  1Fff GCAGAAGGAGATCACAGCCCT 136
J2 4 GCTGATCCACATCTGCTGGAA
AV 1F4E  AGCACGTGTGGTTTGGGGAG 84
4% CGTTGGCAGTGTTGGGAGGC
MMP-13 1F5f  TGCCCTTATTTTATGTTTCC 106
J24E  TTCCGCTTCCTAGTCAGTTG
1.4 SileEotr

K SPSS13.0 e i3k AR AT 43 240 N 3R
FHECX AR k56 , 20 0] F AR T B R 28 5 22 04T
MMP-13 5 11 74 Jigg )5 85 1 14 AH 2 14 2R i Pearson A
FMEHT. P<0.05S FRZEF B

2 #R
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P<0.05 ; & 55 S 2H T L) 40m W /em?Z2H 3B 240 it 210 At 5k
Iz, S5 A BEF2ES (P<0.05), IWE 1,

E1 REHEMEERS T M EE R E
100000
90000
80000 xR
70000 =220mW/cm®
60000 a30mW/em’
& 50000 WA0mW/cm’
< #50mW/cm’
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2.2 LIPUSX} MMP-13 IT B[ J5 36 35 (5% i)
I Western blot #1 qRT-PCR W5 FjAS I 5 1% ,
JIAS S B0 AR 2 BT o A s SRR 45 SRR AR — B
TEAR LR S7 SA AN 10d J7, MMP-13 ko0 B 21
0d 7+ (P<0.05) ; 55 %F BRAHAH HE , &5 5 41 MMP-13
SRR, A B E 2R (P<0.05) , Hid 40mW/em?®
20 MMP-13 5 Il , 5 AR A MR ST 4 AH A 0
P25 5 (P<0.05) . R0 1535 54 F 10d )5, 118U i J5
FEk BT B4 0d R (P<0.05) ; 55T IRZHAA L,
AR N R Rk i, A B E 22 R (P<
0.05) ; 40mW/em® 20 11 B S ik it i iy, 9 HAR 45
AT A L I A B 22 5 (P<0.05) o Western
blot #: UL 2, BRI BE B WL 4% 2. 3% 35 qRT-PCR

40mW/em® 2 3 A A B0 22, 45 A LU 3R I Bk 22 7 (P<
0.05). i UL 3 &l 4
R2 JHHBMAEH MMP-13 LEE& ( Western blot 3%, xs )
it 1] X HEZH 20mW/cm? 30mW/cm® 40mW/em® 50mW/en’
EAPN 0.537 + 0.009 - - - _
Hi5K 0.842 + 0.006 0.929 +0.014" 0.807 +0.010" 0.755 +0.05"% 0.910 +0.018"
FH10K 1.192 +0.012 1.162 +0.019" 1.106 +0.011" 1.002 + 0.009"% 1.123 +0.017"

OS5 X A P<0.05;240 mW/em® 2 MMP-13 &

5 H A FR ST LA L P<0.05

K3 BALEHES NEFREILER ( Western blot %, xs )
5[] X REZH 20mW/cm? 30mW/cm® 40mW/em® 50mW/cm?
HEOR 1.290 £ 0.015 _ - _ -
HHS5K 0.649 +0.011 0.673 +0.017" 0.660 + 0.013" 0.782 +0.014"? 0.744 +0.013"
10K 0.328 +0.011 0.423 +0.012" 0.433 +0.014" 0.690 + 0.016™? 0.618 +0.013"

D55 BRATAA FE P<0.05;240mW/em’ 2 MMP-13 5 HAx 4% 48 ST 2H A HE P<0.05

B2 Western blot 4%l

11 Bt
MMP-13

B —Actin

a, 55 0 RXT B 2L:b, 55 5 KX B e, 55 5 K 20mW/em® 4:d, 55 5 K
30mW/em*@Hze, 55 5 K 40mW/em* 4H:L,55 5 K S0mW/em? ?ﬂ;g,?@ 10 KX
M8 2H:h, 55 10 K 20mW/em® 2H:1,55 10 K 30mW/em® £H3j, 26 10 K 40mW/
em*2H:k, 55 10 K 50mW/em’2H

2.3 MMP-13 &85 A S s A M E 20 b
MMP-13 5 11 R i J7 5 5 A e M F 5T o ,
F Z AR A G £ (r=—=0.757 ,P<0.05) , WL 5.

E3 KARSHEEHMMP-13LL% ( QRT-PCR % )
45 I:I %OI
4.0
15 |%|mﬁ
3.0

m 25

520
1.5
1.0
0.5
0.0 ey

U; mW/om)
55t BRATAR tt,«’%ﬁ%ﬂﬂ MMP-13 % i 8/ AT i 25 1 22 55 (P<0.05),
40mW/em® 41 MMP-13 ﬁﬁﬁ'ﬁﬂ,'ﬁ%iﬁ%ﬂ“?ﬂ*ﬂ LA I R
(P<0.05)

3 tig
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El4 EHKBHEFNEREELEE (qRT-PCRE)
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Es5 NERKEEMMP-13SEMLEERABELER
(r=-0.757,P<0.05)

4.0

3.5 -

3.0 -
=25
& %(5) y=—1.0002x+6.5813 e B3 "
=10l  R=05729 .
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11 700 5t

JHLEE FE (RIS H T S, A it fan AN ) 1) T e i«
s AR K N R A R AT R
D G B T . LIPUS S22 8 SR} i
Rl E ARG R EATT , I F RSB a S,
ISR R N G B AE T, RT RE A 5 A A
MBEFE IR B . BFFT IR & PR LIPUS Al g E45 455 R %K
B B RS AE R AT A 2 A SRR TR
B, FEHE N ACB 20 B A e A TR D B 1 Y R Gk
FG R IE R A 2 i AR TR
A W 2mW/em? 1 30mW/em? B LIPUS
FR AR SE TR H A, B3R 20min, & PR E A
(A AF e ) A2 8 75 S s 78 7 RS 5 T R,
30mW/em® LG 21 5 A R I PR TR FN A i 5 6] B4
ARTE, T 2mW/em® SE56G A1 S 0 . Toru 28 W58 K&
PR B A 7.5mW/em?® £l 15mW/em? () LIPUS #] DL
HE = AEGEF AR P RSN AR 3G T . AR
FH 4 Fh A [6] 558 B2 /) LIPUS 58 SHA SN R F2 808 4
S5 ESE T LIPUS A A2 2R S0 3% 5 51 240 W iy 14
B, A B, F 58 38 & 3R B AR LIPUS 78 20mW/em’®
30mW/em?® , 40mW/cm®, 50mW /em® %5 4 Fifii J&F R 2 af
SRS N AR A3 A, {H R 40m W/ em® 5 5 21
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(1% 154 5 Y S o2 LA G B A1, $ /R LIPUS fig ik
A A ARG TE A FH A — 2 B BE AR

A0 4 S5 9 2 B 43 e AN TRD A R D R 4
BN O 2P, Foh TR s S it 201 H
S B 20 I e L RRAE (9 48 A5 - 42 8 2R P ( matrix
metalloproteinase, MMPs) 4 4Jf] i 47N i o5 i e L)
KR RS, Hodh MMP-13 A] i A K %50CH 40 i
7oA JLT-RERE AR AT A M A 5 4, MMIP—13 %
11780 Ji Ji 2 1 HLA AR SR I B A B ), S 0B 4 i
e ik Jg D R 11 1) e T L 1) — B, LI Ath MMPs
P A A R o AR AT s AERIS E i MMP-13 119722
Al AT Sz B e b I R R A AR AR AR 7, AR
5T & BUARSNRG SR OB EE 5 K BB 10 KA, 45
LIPUS #@ 2 R B2 b, T AU & 34 S O K
B REAR, T MMP-13 15 12 L3R O K S 380 v, 130 I
OB AR SNE SR ST o, T 78 g i o i L R
MMP-13 A3 5 5 5% AU A HE , 45 LIPUS §R 5941
By A B v I PR i I R i MIMIP—13 3 3R 38 i
Witage, B TR R 5 MMP-13 2355 22 A1 /7 7E T
FHIEOEFR |, IE B LIPUS W] 38 2o S0E 22 51 4 i v 11 78
G2 JEC %) I it A 1) MIMIP—13 14 2305 Sk 1) T8 400 i 436 5
(4, TR s 4 s T 780 e D B i 5 MIMIP13 338 %% D AH
Ko AN, ARSLEG ST Kk L2 LIPUS BES S 265 5 K
FEE 10 KRB, TR 8 11 2% 1T Y it JE mRINA 3k
RO B A Ry, [R]85 8] 65 28 LIPUS 4
SP2H 1 MMP-13 % MMP-13mRNA ik £ 80 41
i, Lh 40mW/em’ iz BH (2., 5 LIPUS X 50 4 g 334 58
SEEGZE A —2, 4R LIPUS B94E FH S5 5 ST st i) 5
JEAE

ARSLEGEE R — B UFSL, LIPUS $& 58 T e ik 4
B0 A B A, X — 5 A S LIPUS Bk 2> T
MMP-13 14 1, B T MMP-13 X3 11852 J5 1) [
FFRARDC , FLAH EAE FRIMLEIA REiE— 20T . BEh,
FH LIPUS 67 IR B M 565 R AE G IR v AT, A F
FEIR G SR oK I — R LIPUS X e P o6y
RAPEIT SVEFLE, A LIPUS )32 b F il R 52
BEA AR ES AR
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