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WE B¢ WRIMEETETHRILE FRHG KRS I B L0, AT Wnt/B—catenin 13 5 18 BAR T L AF
RAMAH . Fik RFR2ASDKRAEMIKFERE, AT O BER A TRM, F414 2, ThEaush,
AL FFRAAFE Armstong B SIEH F EINAE L KRBT BRI FHRBAGER, =48 BERA LG
FE I LB AR AR L B BRAL AR B A Bk AR T4 % T 70 TR A & RHE VLR 3 AT 3 s T (R A 4
A2 NJAE 80K /min,3 min/ K, FREF FTHREFMIKR, EH53d), 23 TEEL RG24 hFoFAE
RJG 24 h R A T AN K IRAE KRR RIS )G 6938 5 T fk ; T R — 4o 4 &0k (HE ) WA HEI LG 97 22
FECE R A EM—1400 B & 4 & F 2 AT B LT L AB S 25 My 5 R A 38 K2 2 PCR AU M LR M8
B F RIS R (MyoD) L E A %, 7 (MyoG) Fe Bttt & #5 K K B 7(Pax7) mRINA 3% K -F ; R A Western
blot i 44  MyoD \MyoG ,Pax7 . Wnt3a,Axin2 #= B—catenin %& & kA K-F, &R DzEHhshe. 574
BOOBEA L TR KA R R TR N OR B B3 e, £ FH EA LI FE N (P<0.05); 5AEEA 4k
B, F AT UG T AR E L B R B RN RS BR Y, 2 BEA 4T FE L (P<0.05). @ HEM LA
LRI F AR AR B LA K F 69 WL I A T LG4, LR 4 Y ikt 3L 5 5 AR AL 4 vk A, T TR 28 P L e
LARAG AR AR, T ILWLLE e AN, HE ) B 5. (D) HEM WLLL L AR S 28 My K < L AL 28 B 3R LR 4F Y SR B
BB,y ZREMIEE B ;5 AR L0 LA, TR LRI WU 4a R B2 ORI, LR 4 4t R 45 ) i, 3R o
WURLF 4 R BT 5L, 7 KM AW BRI BT, D BEMILALLE MyoD \MyoG ., Pax7 mRNA # FK-F . 5= & 41
Yo 4%, B2 A 40 Fe F TR 4L MyoD . MyoG . Pax7 mRNA 3 /K -F ¥R 2 # 5 (P<0.05); A 01k 4x , T4
MyoD \MyoG Pax7 mRNA #4 3k K -F34 80 2 # 2 (P<0.05), &) HEMILLLL MyoD \MyoG ,Pax7 & & & ik K
T 5w Gk, BEA 20 fe T TR 69 MyoD \MyoG Pax7 & & R A K381 B # 5 (P<0.05); 5AER M LI,
F 28 MyoD \MyoG ,Pax7 & & & A K-F 380 B 2 3 (P<0.05), © HEM WLLL LR Wnt3a, Axin2 , B—catenin &
b & AR 5 g abd A e F 4L Wnt3a, Axin2 . B—catenin & & Z A KT B F 5 (P<0.05);
5 AR 28 Ph AL, F R ZH Wnt3a, Axin2 . B—catenin & & R A K-F AR F 5 (P<0.05), &# HEETHETH
MR AG BER KR DUB A% A= 35 3h o Ak, LU 7T 46 5 & Wnt/B—catenin /3 5 i85 H %

KEIR MG B RIS A B A B S P Ak 3R ; Wnt/B—catenin 15 5 i %

tEse s s, e m LN i S, g% PRI, RBUOG LA DI REmGE LA IR A , 45
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FEEYT B IR B i LA By e ik 2k
BARME G s R R B ILIA R R e L)
REEVE T AR HBARLH A IR AR

BE U 08 2 i B b B R UL A A i
(muscle satellite cells, MSC)AE A 5418 & 1) F k40
M, 52 B Z e 5 o7 T hR AR Y IR AR TN &
5% A F 7 (paired box 7, Pax7) M LR ML IH 35 [+
(myogenic regulatory factors, MRFs ) [ 4L K ¥ 5
(myogenic factor 5, Myf5) . it WL 43 & $it Jit (myo-
genic differentiation, MyoD) NINAESN S (myogenin s
MyoG) ]*'s Wnt/B—catenin {5 =il % ] 4% 24> L
Pk R -3k, i I A 45 2 VIR I, DGR E 8
BB B YRR Wt 3 % 56 5 K 11, v]
/R B E R H A AN R E AR,
SEET . HifEE TP L R SR E
Wnt/B—catenin {5 5 i B4R H5 B 8% Lt 57 PE 9 0 J5
BB M ATERE . AWFFEET Wnt/B—catenin 5 5
30 S RN A 3 o Lok 57 M A 43 K BRI 5 ) B
AR FABLEN, LU Ry 75 T S0 i Lk 55 P40 3
BEIRIRARE
1 #MR57E®
1.1 SEEh

ek SPF A FiE A AF SD Mt K B 42 H, 7~ 8 J&]
W% BT 220~250 g, FH I R 0TS b ik SE IR Bl )
AR A A [ 525 3h ) 4 7= 15 AT IE 5 : SCXK (i)
2019-0004 J42 (it , 1r]F% 7L W e v 2 245 K2 L 3l )
s [ 5250 3 W 48 0 V8 WTIE 5 - SYXK (1) 2019~
0009 | AHHFFE L ma I8 24 R 2 5L Bl W (e 3 22
B2 LiE i (45 : SLBH-202304130007) .
1.2 RSN
120 FEEEAGE /NS AP AL (L AR
BB KA RTHAT A A, 5 . Z2S-PT- 1) 5 A 1l
SR SR CA ], L H 5 : 21.202320894776.7) ;
B E T LSO E 25 ( Righ BRI & A
PR A] BV ZTC- 11 ) s L7 14 (DU BRIk 4
A BRA A S AM=705) 5 7 W1 E ) B 2% (58
W, B5  AUX-C5) ;i 30 L+ Bl [ H AR
AR (L) A PR A, 845 HT7800 | 5 28 6 2t
PCR X (FEER R /R BHE A R A 7], #15 : StepOne
Software ) 3 FL UK ASUFI B S UG ASC 4 ) 1 A1) 2R A= i =
i (R ) A BRA A A2 RO R R 88 (il
R AR A R A A, S : ChemiScope6100) .
122 FEEEl O R e
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F  BCA B P e B I 500 & 40 A b s e R
EFARARAE B P (b at T B EREY
HARB AT, :912565) ; Actin HLik (175 EH}
PG O AT FR S AL 35 - AF7081) s Wnt3a Bk
(At R AR A Y BARA R A L 45 : Bs-1700R) 5
Axin2 UK | Pax7 PR (B HD IE BE A= 40 £ R A BRZA
H) L5 : R23574 \R381466) ; B—catenin {4 . MyoD
PR MyoG HiAR (1 DU A= P BB A BRA WL it
51 A23898 . A18000, A18004) ; = F 4% ML+ Ak (LR}
B2 7 Bk B0y A BRZA AL b5 ACQ038-2023) 5 1K,
[ 2244 (755 Merck KGaA , #1t5:3761)

1.3 SERS Uik

131 SCRsh sl SC8e KRR BB AL A R
o has gl B T AL, B 14 H

132 P BIRG] & BIELAR T B S
Armstong 25032 80 7 21 /NS W SR LD L,
RO 3 i 2 0oiz 8l HVE BB LA 57 A s g
Jeib REGE RN MEZE s 1R, 58 1~2%K:0°,10 min,
16 m/min; %% 3~4 K :=5°,15 min, 16 m/min; 25 5 K.
-10°,30 min, 16 m/min; 5 6~7 KR . & 1EiE
B E5 TG IT Uh v R, A5 R0 24 T Fi 4] K b AT A
W4y Ezshed/f). 51 :-16°,60 min,
16 m/min; 25 2 J& . -16° , 60 min, 20 m/min ; 5 3~
4 :-16",90 min, 20 m/min. EHZE R 24 h )5 it
15 - g AN 3R, W8 K 235 | R S o S A A Bisf
) ZE K T ORI, 26 B Bl o o iR
IR BRIE 2T LAt 7t .

1.3.3 THihk

1.3.3.1 S HA MR SN IIE, RS
SMEA XS R R T 2, 8 A S ORI LB AR 4R
LA , 647 0 B AL BE W bk 5 FH R L AK (HAS
THER T

1.3.3.2 THidH (e 5l b, 3k BRA
J T HE R USR5 R A T4 100 Ry itk sh 4 S 6 v
T T4 e X LA L 9 A A e A A [ L it A AT A 34
T SEEE S P4 AL (B R4S 21.202320894776.7)
JERC G AR TR AR BT () S, T,
fiff HFR AR ZTC- 113 e = TR S 800 R 40
W 3 YR LA L ABRUEERVE BTG o HETRJE DAAE 24 1
TR 1T AR AR AT BT 1) B 5 2k ml oM £k 4
8l M IEEE 1 TR ARG , &8 1T e fe
R 205 RS o ASBIF G A L T S 56 B e v AN
PR JE 2 i Sk R BRUA S T HE R LA, I3 3k
FEIEAN T B R LB 4 ) B B S R R R
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Vi T o RS U i 5 1), i LA B 1) ) B ke 5 o H
R ESIZ00 2 N SR S PR P BE AR R
80 YK /min"*' . 3 min/IK, B K L4 FFL£ T
AR 3 d,

1.4 WEHRbs

141 KEizshhge 20 TEBg R 5 24 h #l
T 45 R 24 h R - AT 3 DA KRR BRI
WL ERZEshIIRE . AT (2 em X120 em) il ETE
BIHITAT 120 em = B, 10 55 R B A B2 — bt i 3 A 2
Ji 30 35 165 A ST 7 R 1] (3 ok P A A B 1)) AR 3 TG
B, 055 3 A ZS SR A PS4 (8 . AEMHT 1 d gk
1T 3UGE RS, LK B BGR A ERIE 4 | Ak 5L
55 S5 759 R 1 VA RIS 46

1.4.2 e LA 200 B0 A A Uk A A 3t
S o, BELH R ML 3 I RO s P9 TR 5 29% S HE
(50 mg/keg) TR BERIE . oK RGBS KRG 5
Ji e Bz LZHL 2, K HE s ILZHL 2032 8 T 4% 22 3R
W R, H A RS T R R S pm VD R,
60 “C;g it 7%, - ask — H 2RI 2 T i 3 ot s AT A
IK MR ATIRARE Y8, 5 min ST 3 min, G
AR BT o I ARG P21 G2 £8, 1 (hematoxylin—eosin
staining, HE ) WL JHE I LI o5 B2 el AR

143 JHEm A ZUB A ek A AR F i A
IREE T, B2 BE LA 3 AR B “1.4.27 100 45 JR B
A7 )5 TR e B WLEH 2R, 28 0, — 1 5, D 4 Ak Ak 7 1
FE PRV WK, P R IR R o T
F, T TR b M R R S XL {6 . 2R FH EM— 1400 %4 355
S HL T S BB LS B LT 2 R 5 4

1.44 JHE#LMyoD MyoG Pax7 mRNA#EZ/KE K
YO AIRZE o, AL BER LA 8 R F4%“1.4.2”
A B EUAT ) J HE Rz ULZEL 2, 4k 240, 5 FHE Rz UL
AUfFA-80 “CukFHH o 55 1 3 HER LA SUM A A
JEHFEE#Y I, A TRIzol 1 mL, MR YCR ST H N
B 75% O WELE B 0oy B PR AIFEAR EURNA . &8
AR Tt SR A ' B T A Bt R AR 5 P T A T o
JEREERE I B RNA 355 585 8 cDNA . SR %6
& fiF PCR A6 I MyoD . MyoG  Pax7 mRNA %% 5% 7K
Vo 5IWFHILE

1.4.5 mF%Hﬂ.MyoD\MyoG\Pax7\Wnt3a\Axin2ﬂ B-
catenin £ H KK 58 2 03 HE I WLZH 20 &
AT G N SEf# W, 4 °C, 12 000 r/min 5.0
15 min (B2 T em) , WEE I BCA 85 & &
I S VR B TE ) SDS—-PAGE ¥ i, FE i e %
T ZE BERE LA, PR KA (L 24 8V /em) {4

i I BEI s LUK S RS R B B A ARl i i
R Uk U ED = NC I, 65 VI 2 h; % 1%
IREF 1 hy—H0 [ MyoG HiAK | Pax7 $iK | B—catin T
R Wnt3a HTiA | Axin2 LA | B—catenin HTLAFT MyoD
POR (R B EL 1240 121 000) 14 “CIRBE R s — 4
JHTBST B 3001, 2 i BRI FES 1 hsd1: 1
R4 ECLiUR & b 2 Rk , S 5) Sl e NC B3R T
A RO CUR R G -
*1 BHEESIMES

Table 1 Primer sequence of target gene

AR Bk ]l
8-actin ] : CTGAACGTGAAATTGTCCGAGA
211 : TTGCCAATGGTGATGACCTG
1] : CCAGGACACGACTGCTTTCT
MyoD . A
J2 1 : CCGGAACCCCAACAGTACAA
MyoG 111 : CAGCCCAGCGAGGGAATTTA
21 : AGAAGCTCCTGAGTTTGCCC
Pax? TE 1] : GAGAACCCCGGGATGTTCAG

11 : ATCGAACTCACTGAGGGCAC

1.5 Sil#EJiik

K JH SPSS 26.0 e it A AT 8 s e B . i
ORI IE 25504 LA () /R , 241 18] HLCR
R 287 2550 M7, 2L 0] R G EL A R ] LSD— 56 . %K
P AR IE 25 50155 2K FH M (Ps, Pog) s, Z2411A] L
R Kruskal-Wallis HE: %5 . P<<0.05 425 HA
it .

2 & R

2.1 M KRKBIsshhhELE

s H Al g SR AL T A T TS ST iR
3R] TR B B W, 22 R BA gt
2R X (P<<0.05) ; SR i, + 1]+ Bis i
TSP A ) RO W s, 22 R B
it E L (P<0.05), W2,
2.2 3HMENRILA S PR A

25 L ULHE R WL S 25 RN 25 #4 o DL S35 5 B AR
2 JHE o UL P R 1 AL 20 L P T D 48, AL 27 4
SLCREETLTR ), LA M A% B i &2 (G (i
LR ) A RN MR s SRR A iR, T
2 JHE o WL 2H 20400 005 7 B sl %, AT DL WLF 48 D 28 40
W, HED 3 55, LA M i3 2, 6 (3850, A i A
7T 200 1t JR) 300 3 ILRBE Ak /0 8 R A AR ER B, R DL
BB I WLEF4ESRFE . DLIE 1.
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&2 3HEBHINEELLRIM(Py,P,)]

Table2 Comparison of motor function in the three groups [M(P,,,P,,) ]

i ) TR B U
T T T TR
ZHA 14 8.00(6.00,8.25) 8.00(6.00,9.00) 1.00(0.00,1.25) 1.00(0.00,1.00)
FRIZH 14 14.00(11.75,16.50)" 12.00(9.75,14.50)" 4.00(3.00,4.25)" 3.00(2.00,4.00)"
T 14 13.50(11.00,15.25)" 9.00(7.00,10.50)"% 3.00(3.00,5.00)" 2.00(1.00,3.00)"?

E S AA I, 1) P<0.05; 584 E,2) P<0.05.

Note: Compared with the blank group, 1) P<0.05; compared with the model group, 2) P<0.05.

B
E1 3AEMEAREZESHERBE(X100)

Figure 1 HE staining diagram of pathological morphology of gastrocnemius muscle in three groups (X100)

2.3 34BN SRS ke

23 P2 L ZH 88 e 5 P R L S o Y
ZHL e i L2 0 R AR B PR K B, R AR ¥R S AT A
Jey PRAR FL K i DX Jrd 30 JUL 2T A TR DB ¢ 3
(REFKITR ), A Z 2 A5 i SO (20 @
SKIT7R ) 5 HO 2 R T T 5 AR A 0 S AR BE A i
LA AN U D HEB ZEL A A SRy B

2.4 3HMEHIL S MyoD . MyoG . Pax7 mRNA %4

575 (4l g B AL AN T 12 MyoD \MyoG Al
Pax7 mRNA % 5% 7K V348 1 5155 (P<<0.05) ; S48
ZH &, T 1 2H MyoD . MyoG . Pax7 mRNA %% 5% 7K 3%
K0 i W R (P<<0.05) . W33,
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A4
2 SAXRHAAARBREEHEIERE(X100)

Figure 2 Ultramicronography of gastrocnemius tissue in three groups (x100)

BT, A S A0 7 o S e R K, R T AR e U
K iy, SRR b, 1020 ME R LA At 42 Bk
K, LD 2T 4 5285 K 355 AT, 38 3 LR 7 A AR 22
ZZREE R M HE S AR S s HoAl S5 R s WA ok Ak
Bkt /b  HES 43 A WUBZT 2 o 1], S 20 B Mk i, U
GIZEEL. UL 2,

T

2.5 34NEIBNILAH S MyoD .MyoG .Pax7 B 14k
IKF-HEE

525 Hal g, B2 AT 4] MyoD | MyoG .
Pax7 £ A /K 2 8 55 (P<<0.05) s SRR L
B, T4 MyoD \MyoG , Pax7 & H %% 34 7K - 34 B i
HE(P<0.05). W4 &3,



B i 45 BT Wnt/B—catenin 5530 SR X B LIk 57 P58 0 SR 2 B AR AL A

&3 34 MyoD.MyoG .Pax7 mRNA % 7Kk F Lb 52 (7s)
Table 3 Comparison of mRNA transcription levels of

MyoD,MyoG and Pax7 in three groups (x+s)

M n MyoD mRNA MyoG mRNA Pax7 mRNA
Z5H4 8 0.98+£0.09  0.994+0.11  1.0340.12
ikl 8 1.63+£0.15"  1.6240.11YV  1.474+0.10V

+wmig 8 2.11+0.17Y% 2.0540.157" 1.64+0.11"%

TE: 5 FALER, 1) P<0.05; 541 L, 2) P<<0.05.
Note: Compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05.
£4 34 MyoD . MyoG .Pax7 & B KA KF b5 ()
Table 4 Comparison of protein expression levels of

MyoD, MyoG and Pax7 in three groups (x+s)

Ml a MyoD MyoG Pax7
ZXHE 8 0.41£0.06  0.45+0.08  0.4640.07
BRI 8 0.514+0.08"”  0.54+0.05”  0.51=0.07"
THigh 8 0.61+£0.08"% 0.6740.07"? 0.6340.07V?

52 A, 1) P<0.05; 5B LE,2) P<0.05,
Note: Compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05.

MyoG — W 25kDa
MyoD SR —— 34.5 kDa
Pax7 e w55 kDa

B-actin WS SR S /3 (D2

THH BEMA T
B3 34 MyoD.MyoG.Pax7 &EH&HE
Figure 3 Protein band figure of MyoD, MyoG
and Pax7 in three groups
2.6 3HMHILAIE Wnt3a . Axin2 . B—catenin 5 [
5525 A LR, BRI 2 R T 2 Wnt3a |, Axin2 |
B—catenin &5 [ 3 A /K P ¥ U] W TH 5 (P<<0.05); 5
FERYZH LA, T 712H Wnt3a . Axin2 . B—catenin & [ £
PRKT R B 3 2 (P<<0.05) . L3RS K4,

%5 34K Wnt3a,Axin2,B-catenin
BEBFRIEKRFLLE (v25)
Table5 Comparison of protein expression levels of Wnt3a,

Axin2 and B—catenin in three groups (x+s)

M 7 Wnt3a Axin2 B-catenin
M 8 0.43+0.06 0.344+0.06  0.45+0.07
BME 8 0.534+0.08" 0.444-0.07" 0.57+0.05"

T4 8 0.62+0.05Y% 0.554+0.04"2 0.65+0.03"%

S AA 1) P<0.05; SERA LA, 2) P<0.05,

Note: Compared with the blank group, 1) P<0.05; compared with
the model group, 2) P<0.05.

Axin2 R S 94 kDa

B-catenin s e s 855 kDa

Wnt3a = S S s 37 kDa

P-actin MR WS SN 13 KDq
THA BEAA A
4 3%HWnt3a.Axin2 1 p—catenin B A &4 E
Figure 4 Protein band figure of Wnt3a, Axin2

and —catenin in three groups

3 it i
3.0 i e R B DL Y PR R 5 s 2
D

ARWFEER Bon , SRR A, T P4 R
JULEH 0 g BRI 0 JILET 98 25 KU, oA DL A . 4 L 2T
HEINTE , Ho Sl R o JHE i URE 2w A 1 ek
PR HEE PR I B0 B B T R BUN BB
WP B . SRERIA AL, T A R
i A 38 3 T OO R I S el A, X s vk
AIHGE R Iz Zh e . wRE S DL R A ¢ HE
L2 1R LEF 420 B, T8 TR L, 76 B0
B G TR . B0 I8 Bl ) i I UL T
S5k, S BOE HR WU s, 78 R K Y B0
iz gt A A R SR N SR HLIR 4 2
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HE VRN SR, A5 1B L 55 PR
RN HEE B A BCENVE FE A ZUEE H
R A I o A VA P P T AT S L
PP . XS AR IS R A A
3.2 HEEESCGE R BU L 95 P40 15 Fis 2l Dh g
[ HE 5115 MyoG . Pax7 fllMyoD ik 43 %

SRR LA, T 1A K BUHER UL MyoD \MyoG
Pax7 mRNA #% 57K P-4 W i iy, 7R v el K
B S LA 57 P4 4 Az Bh D fig n] HE 5 5 MyoG .
Pax7 FllMyoD Rk XK. AIRES L TFTINEA L &
LR 5 38 5 MO T MSC, 78 LR 35 43 80 s & A=
BF, MSC 85 B0 1 240 LS 00 34 5 30 7% 381 32 40 IX.
B, i VIR S AR T, I S5 2 Rl 5 T8 1R 9 L
LY, TEE RSO E A R T, MSC B AE L
L1 AR IE 12 22 P S T 1 R4 < Pax7 #5IA O a2
MSC [ 38 FIE T A5 284> s MyoG \MyoD &
VAN T B EZ R T, 2 5 NUR R B A
DL KR B U 048 52 S E AR 1 MyoD 75 JJLAH A
B A 5 AR AL AR ) JULZH B Ak T e 5 AR
FH2 s MyoG & ALALE B EZRER 7,25
VTR B > B R A BRI T BE 1Y
HEEE T 35 MSC AR, T8 MyoG . Pax7 Py MyoD =
ik, e OB AR LA I L ES . XS
LU %52 5 25 R AR -
3.3 HELECE R RUE DL 95 PR 10 Flis 2 Dh g
e 50E Wnt/ B—catenin {5 5l i A7 2

A FEGIR R, 525 A R A Wnt3a,
Axin2 Fl B —catenin &5 [ 3 35 K7 W W 0, 3R W)
Wnt/B—catenin {57 5 il 1% C AL F OGRS . S5
HIZH b g, T 12H Wnt3a ., Axin2 Fl [B—catenin FEHFE
TR KT S B iy, 4R A s K R i Lt 55
51495 Fliz sh D BE 7] BE 5 3G Wnt/B—catenin 15 5 il
A K. eSS LU TR EA KL Wnt/B-catenin 7 5
3 [ T O T MSC MG FUIR S 5 h o AR S 42
HENUE R RS 0 s i L 4 5 48 A2 0 AR
Wt FC AR AT 38 o 15 530 5555 73 WA R i A8 E R 1 5
LRSS G RAME SR S R S R
— RIME 5L R, /& Wnt/B—catenin {5 5 18 [
W 3 T2, B—catenin 1% 15 5 il i Hh 2 g
PHAEAE R B A5 300 I 00 0 & A % e, I
PR T AR D A 2R . R 1 (Axin) 24 T
Wnt Bt &5 B-catenin Z [A] (1 B 25 15 F T2
—o FEEA Wnt BRI TE DL T, B-catenin 55 Axin,
W I B ACEL AR 1 IR BN R T4 B A
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AW, H B-catenin BEER LI B IZ RALFEM . Y
Wnt BL A& H BLE , B —catenin K M5 G # v Bl
K, 4 P9 Ui B B9 B—catenin K4 I, B—catenin #F
PR EIANIR . 7N Bcatenin 53 B2
Wi SR T 456, 75 L (40 MRFs | Axin2 45)
B2l e T UG, T AL Wnt3a, Axin2, B-
catenin £ F B {5 /57, 3 150 B 9 v T BB 2 o A 4
Wnt/B—catenin {5 5 % M\ 1M 200 35 585 WLt 55 P 4
YiRzs s oite .

4 N 2

FHE I AT R A IR R B L 55 M A R
ShIIRE, 7T BE-5 B0 Wit/ B-catenin {5 538 A .
A Sy — Rl A HL ISR A ML 3 3, T RE R
K Z e AL, AR 05T AL 3% T Wit/ B —catenin {5
5 108 B R AR U 0 B i L 5 P A 0 1 52 A 2
ESHLH (RS e g R AT . T
WFFE R 5 48 25 18 Z R L B9 U R4 JFAs i
R P/ L P e A 0, LA O oA 12 0 i s UL i 57
P O S B AR
27 Kk
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Effect and Mechanism of Massage Manipulation on Rats with Skeletal Muscle Overuse
Injury Based on Wnt/—catenin Signaling Pathway
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ABSTRACT Objective To observe the effect and its mechanism of massage manipulation on the repair and regeneration of
skeletal muscle overuse injury in rats based on Wnt/B-catenin signaling pathway. Methods A total of 42 SD rats were randomly di-
vided into blank group, model group and intervention group, with 14 cases in each group. Armstong centrifugal exercise program
was used to establish the rat skeletal muscle overuse injury model in the model group and the intervention group, except for the
blank group. Medical vaseline was smeared on the right hindlimb gastrocnemius muscle and adjacent muscles in the blank group and
the model group, but no massage manipulation was given. Massage manipulation was given at the right hind gastrocnemius muscle
in the intervention group, with the pressure of about 2 N, the frequency of 80 beats per minute, three minutes a time, once in the
morning and once in the afternoon, lasting for three days. At 24 h after modeling and 24 h after intervention, the balance beam test
was used to assess the motor function of rats with skeletal muscle injury; hematoxylin-eosin (HE) staining method was used to ob-
serve the pathological changes of the gastrocnemius muscle; an EM-1400 transmission electron microscope was used to observe the
ultrastructure of the skeletal muscle fibers; fluorescence PCR was used to detect the myogenic regulatory factors including myogenic
differentiation antigen (MyoD), myogenin (MyoG) and paired box gene 7 (Pax7) mRNA transcript levels; Western blot was used to
detect MyoD, MyoG, Pax7, Wnt3a, Axin2 and B-catenin protein expression levels. Results (1) Motor function: compared with the
blank group, the time to pass the balance beam and the number of paw slips in the model group and the intervention group increased
significantly, and the differences were statistically significant (P<0.05). Compared with the model group, the time to pass the balance
beam and the number of paw slips in the intervention group decreased significantly after intervention, and the differences were statis-
tically significant (P<0.05). (2) Histopathological changes in gastrocnemius muscle tissue: the model group showed a large number
of cracks within the muscle cells and broken myofibrils in the gastrocnemius muscle; compared with the model group, the interven-
tion group had a reduced degree of muscle tissue damage, and the muscle fibers were in regular morphology and arranged in order.
(3) Ultrastructural changes in gastrocnemius muscle tissue: the local myofibril bundles in the model group were broken and dis-
solved, and a small amount of Z-line structure was dissolved and blurred. Compared with the model group, the gastrocnemius mus-
cle cells in the intervention group were slightly edematous; the myofibril bundles showed clear structure; some myofibril bundles
were broken, and the Z-line structure was clear and arranged neatly. (4) Transcriptional levels of MyoD, MyoG and Pax7 in gastroc-
nemius muscle tissue: compared with the blank group, the transcriptional levels of MyoD, MyoG and Pax7 in the model group and
the intervention group were significantly higher (P<0.05); compared with the model group, the transcriptional levels of MyoD,
MyoG and Pax7 in the intervention group were significantly higher (P<0.05). (5) Protein expression levels of MyoD, MyoG and
Pax7 in gastrocnemius muscle tissue: compared with the blank group, protein expression levels of MyoD, MyoG and Pax7 in the
model group and the intervention group were significantly higher (P<0.05); compared with the model group, protein expression lev-
els of MyoD, MyoG and Pax7 in the intervention group were significantly higher (P<0.05). (6) Protein expression levels of Wnt3a,
Axin2 and B-catenin in gastrocnemius muscle tissues: compared with the blank group, protein expression levels of Wnt3a, Axin2 and
B-catenin in the model group and the intervention group were significantly higher (£<0.05); compared with the model group, protein
expression levels of Wnt3a, Axin2 and B-catenin in the intervention group were significantly higher (P<0.05). Conclusion Mas-
sage manipulation can improve the gastrocnemius muscle injury and motor function in rats with skeletal muscle overuse injury, and
its mechanism may be related to the activation of Wnt/B-catenin signaling pathway.

KEY WORDS overuse injury; skeletal muscle; repair and regeneration; motor function; massage manipulation; Wnt/B-catenin sig-
naling pathway
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