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ABSTRACT: Objective To investigate the effects of "Roujin Wentong" massage therapy on the expression of matrix
metalloproteinases (MMP -2, MMP -9) and their tissue inhibitors (TIMP -1, TIMP-2) in skeletal muscle of rabbits with
denervated skeletal muscle atrophy, and to elucidate its mechanism in delaying muscle atrophy. Methods Forty New
Zealand white rabbits were randomly divided into four groups: normal control group, model group, traditional tendon injury

" massage group. A denervated skeletal muscle atrophy model was established by tibial

massage group, and "Roujin Wentong
nerve transection. After intervention, RT-PCR was used to detect the mRNA expression levels of MMP-2, MMP-9, TIMP-1,
and TIMP-2 in the gastrocnemius muscle. Results Compared with the normal group, the model group showed significantly
increased expression of MMP-2 and MMP-9 (P<0.01) and significantly decreased expression of TIMP-1 and TIMP-2 (P<0.01).
Compared with the model group, the "Roujin Wentong" massage group exhibited significantly reduced expression of MMP-2
and MMP-9(P<0.01) and significantly increased expression of TIMP-1 and TIMP-2(P<0.01), whereas the traditional tendon

injury massage group only showed a significant decrease in MMP-9(P<0.05). Conclusion "Roujin Wentong" massage therapy
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can regulate the MMPs/TIMPs balance, reduce extracellular matrix degradation, promote the proliferation and differentiation

of muscle satellite cells, and delay denervated skeletal muscle atrophy. Its therapeutic effect is superior to that of traditional

tendon injury massage.

KEY WORDS: Roujin Wentong; denervated skeletal muscle atrophy; matrix metalloproteinases (MMPs); tissue

inhibitors of metalloproteinases (TIMPs); massage therapy

JE| R 2 351003 J | 2 A 2 S 9 B OLHE 2 JL Y
AT IR 5091, T AR 28 FEAE AL 1 mm/d?, 2N
PIASTT 3 P 25 400 , )™ E 5 M B DR 2, B IA
HRM G B LR 40 i VW AL R B AR
ISR, ARG Tk 2 R RERIRYT M
A A T A SR R B PH 3 4% 5
S, 455 R AR S R T, AT R RO 98 LR
4, ST 4 8 A 1 (MMPs ) K FCM ) 57~ (TIMPs )
TEZ0 A A1 5T (ECM ) 51 98 e SC SR e, MMP-2.,
MMP -9 & K 0] i ECM [ f#, 1 TIMP-1 .
TIMP-2 AJ 41 il Bt i FE . AR A 5 38 2k WL 2% < 3 717 1l
i YA X MMPs/TIMPs F9 98 32V F , 85T I 98 22 UL 25
ARIHL
1 MR5FEZ%
1.1 ERzhmb5om LY 40 DR 2
F AR, MEREAN PR, A 3 — . LR sl =g
B2 2 K2z Wy se g oAt BEAL A 4 4, B4 10
HORERSE 7 d 5, REGE S VTR #h 28 00 & 8
BE SR 2 BB AR, 1755 T 1IVC 31
SR A, W 20~25°C( H 25 <3C); B 40%~
70% ;12 h:12 h BIHE 8, BEE 150~300 Ix; M <
60 dB,F A IES : SCXK (£ )K2020-0004

FEHL o320« IEH 4 (n=10): Jo+ 1l ; BB 2 (n=

10) : IR HR 22 DI AR BE AT, JC T35 T 1005 AL S il 3 F- 1k
H (n=10) : AR J5 R /MR S 02 47 125 1 10015 22 77 T
WA (n=10) : AR S5 R FAfRE " HEE T LT HL, B
PRERATE - QOfl FH R e [ 28, A RMOE 81 2 S e , 7850 %
FERRIET, A5 EEVE NG 1 min, iZ € 1 min, 50
BABH 10 ¥, F6HRIE 0.5 min; @1 T8 24548 e |
TR LU 1 ming QIFRM [ E K A, I HE
TRIT 3 W TR AT AT T LA BB B LA B IR B s DL
B8 32 08 IR EE B M S RTEHER LAY
EATEAE 1 min®,
12 #EEFRyE SR UIRIRMNS 585
Wi, EARIER )T R G F kS 5% oK
ELILZ4M(0.2 o/kg) , B RBRIESS , IRFRMSL [ 22 T 5255
& b WK XERE G, JOW & T T2 S RS
JEBAAE 1 em 224GV 0, VITT R ik, ZE B2 fi i, %
J20r S, W EE R 2T UM, W Wi aE 5 1, OT4%
A RSN B R 1T, 2 Al 2 A L A A o 4 5
B BRIEHF AN, Hody 3 L d vy R sh iy
T % ARG 2 RIS, 1 R/, BIR S min,
AL 2 AT RR(10 dTFE ) .
1.3 % w354 RT-PCR: A& Ak L MMP -2,
MMP-9 . TIMP-1.TIMP-2 mRNA ik, BI¥F5 U
(F1).

®1 5MFIRE

Primer Forward sequence Reverssequence prodSize
MMP-2 TTCCGCTTCCAAGGCACATCC CCGAGTTCCCGCCAATAGTAGAC 158
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GAPDH TGGTGAAGGTCGGAGTGAAC TGCCGTGGGTGGAATCATAC 140
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