PHEAE 4L 20134 528 % 571

- K oak AR

(UR5I L Ik Ry SRR R AR PE DG T R
B AN e MAPKS {55 il 13

BAE A B M R OEZXRIHT THRAE' HER' RRBE' KE

&l

HE

B B - BIF 5 IG5 32 Ik vk 7 3 (LIPUS) - v W e 1 9635 48 (OA) H B MM /M JE i (ECM) L 22 54U 6 AL 2R 1138
fiff (MAPKs ) {5 51 1 ORI , 3535 LIPUS X 56 15 BB 006 52 FN G223 A% B FE AL

T3 ik 36 FAB R HT Y = Ga R AL Al 6 2, I HRAL(BEC 1) R OA 4L (EO4) S IRYF 4L (ET A1) . vt R4
(MCHH) . OAH (MO ) A A FH(MT ) ,6 H/4 . EO.ET MO & MT 2 #4143 52 77 Je I i 22 X A0 DI
A (ACLT) , %} RAZH AL BE 32 ZE M A VP A . ET M MT 4150 DI FARIG 5 3 KAEE 5 B2 LIPUSIAYTY . 8
7% 3MHz, 58 & 40mW/em?, £ FHRSH ] 20min, 1 ¥R/, 6d//F , #4526 J& . EO 5 MO 41/ LIPUS J5 & 5 iR 7 4RI ,
AICH At . LIDUS 6 RS, SR FH B 2R e (b A 7 56 T BB I A 2L 4R, HF30F1 T Mankin P43, SR FH S B
PRSI A (20 T AR 5L AR Ab 0% A LS M5 I V8 1/2 (p-ERK 1/2) K p38(p-p38) 9724k

25 R . DA L2 M ER I Mankin 1743 : EO 4561 #BN FR TR | FR 2 Bl e (0 A8 0 Ao /b, 5 EC AU AR HE
Mankin P43 5 35 T+ (P<0.01) s MO 4156 1T HCE 5 W 42, Mankin 3743048 MC 418 & 715 (P<0.01) . 5 EO AL,
ET 415 B2 20 A8 FR B 4%, Mankin PEA3 i 35 B AIC (P<0.01) 5 {H MT 41 Mankin 3F405 MO 41 76 8 3 FEAIL(P>0.05) . @
I A J5E R 2R - 55 EC 41 b4, EO LR ET 4135 T %, {A EO 414 ET 41 i T % (P<0.05) ; 5 MC 41 1,
MO FIMT 2 34 B & FAAK (P<0.05) ,MO 415 MT 41 [R] TG i) 35 25 53 (P>0.05) . Dp-ERK1/2 .p-p38 Kl : 5 EC A L,
EO 4 # ikt B % T+ (P<0.05) ,{H5 BO At , ET 4148 # F4AIK (P<0.05) s 5 MC 414 L, MO 2 I MT 41 %3k 2 3%
FH7 (P<0.05) ,MT 25 MO 41 7] JCH . 22 5 (P>0.05) .

£518 : LIPUS 7] RIS OG5 HCR ECM I AR, HVE AT 5 LIPUS YRYT 5 OG5 #0s h p38 \ERK1/2 ik T A ¢,
FPE S OA fRIRZE [ B s VIAH 52 , BIZE OA R HEST LIPUS A1 IR A .

FHER IR R b R U 5 B M R ; AN AL 5 22 S A 2 I s 22 24 TG AL 2R I S
HE S R454.1,R684 CEFFRIRED:A  XELHS:1001-1242(2013)-07-0593-07

Effect of low—intensity pulsed ultrasound on extracellular matrix and MAPKSs signaling pathways in early
and medium term of rabbit knee osteoarthritis model/GAO Mingxia, CHENG Kai,LIN Qiang, et al.//Chi-
nese Journal of Rehabilitation Medicine,2013,28(7): 593—599

Abstract

Objective: To establish rabbit osteoarthritis(OA) model by anterior cruciate ligament transaction and to observe
the articular cartilage repair effects of low-intensity pulsed ultrasound(LIPUS) and to explore it's mechanism.
Method : Thirty-six healthy New Zealand rabbits were randomized into early control (EC) group, early osteoar-
thritis (IA) group, early treatment (ET) group, medium-term control (MC) group, medium-term osteoarthritis
(MO) group and medium-term treatment(MT) group. Animals in EC group and MC group underwent articular

capsulotomy surgery, and those in other four groups underwent anterior cruciate ligament transection (ACLT).
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In EO group and ET group, rabbits received LIPUS at 3d after surgery, while in MO group and MT group re-
ceived LIPUS at the beginning of the 5th week after surgery. LIPUS treatment was applied with 3MHz, 40mW/
cn’, for 20min, Itimes/d, 6d/week, total 6 weeks. However, in EO group and MO group had no LIPUS out-
put. Six weeks after LIPUS, the rabbits were sacrificed and pathologic changes of articular surface of femoral
condyle were assessed. Also, expressions of type Il collagen, proteoglycan, phophorylated extracellular signal-regu-
lated kinasel/2(P-ERK1/2) and p38 of articular cartilage were measured with Western blot.

Result: (DHistopathological observations and Mankin scores: In comparison with EC group, in EO group, the
surfaces of articular cartilage were irregular and not smooth, toluidine blue staining became light, the amounts
of cartilage cells were less, Mankin scores increased significantly(P<0.01); in MO group, damages of cartilage
were obvious, Mankin scores were higher than that of MC group(P<0.01). In comparison with EO group, patho-
logical changes in ET group were lighter, Mankin scores reduced significantly(P<0.01); but compared with MO
group, Mankin scores of MT group had no significant decrease(P>0.05).2 The expressions of type Il collagen,
proteoglycan in Western blot analysis: In comparison with EC group, the expressions of type II collagen and
proteoglycan in EO and ET groups both decreased, but that in ET group were significantly higher than that in
EO group (P<0.05); In comparison with MC group, the expressions of both in MO and MT groups decreased
(P<0.05), and no difference was found between MO and MT group (P>0.05).3The expressions of p-ERK1/2
and p-p38 with Western blot analysis: In comparison with EC group, the expressions of p-ERK1/2 and p-p38
in EO group increased significantly(P<0.05), and no difference in EC group (P>0.05). In comparison with EO
group, the expressions of p-ERK1/2 and p-p38 in ET group decreased significantly(P<0.05). While in compari-
sons with MC group, the expressions of p-ERK1/2 and p-p38 in MO and MT groups increased significantly(P<
0.05).

Conclusion: Low-intensity pulsed ultrasound intervention is beneficial to articular cartilage repair by abating
damages of extracellular matrix in early term of osteoarthritis, and extracellular signal-regulated kinasel/2 and
p38 signaling pathway was involved.

Author's address Dept. of Rehabilitation, Nanjing First Hospital, Nanjing Medical University,210006
Key word low-intensity pulsed ultrasound; osteoarthritis model; extracellular matrix; mitogen-activated protein

kinases; mitogen-activated protein signaling pathways
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