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WE B UERE SANMANITIE S ZIHG KK S E L k& & (Foxol ) ALK A K 494) Z ( Myostatin) | % L5
LB F (Myod) & & kK69 Hmm . ik Mk SD K ML, A G4 A M B2 w4140 .24 h #4+40 48 h v 4+4, &
M8 R, AEAMMIEOS5% HILFHEILFIES L MBAGAER, S w45 5 2 A)E B 2] 24 h 48 h FF 45 & 4 )
“EPUCORAT &S TFRT d, vA Western blot 4 &40 % ZL L Foxol \Myostatin Myod & & & iz K-F, &R 5G4k
B, A 4 Foxol Myod & & &£ KT RFHAZH(P<0.01) ; HAEA 2 bE, Bp ) 4140 48 h ¥4t 280 Foxol , Myostatin & &
F kK TFHAK(P <0.01,P <0.05) ,24 h 4+48 Foxol Myostatin Z& & & ik K -F 2 ZHAK(P <0.01) , Myod & & ik K -F
BEHEH(P<0.01) ;15 24 h w4+40 535, Bp %) &, 4128 Myostatin & & & & K-FF 3 (P <0.05) Myod B & 2k KFRBE
A% (P <O0. 01) 48 h w448 Foxol & & &k K-F 2% 5 (P <0.01) Myod & & £ & KPS EMEIL(P<0.01), %
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Effects of Electroacupuncture Intervention Time on the Expression of Foxol ,Myostatin
and Myod in Rats with Multifidus Muscle Injury
Zhang Jiayi' ,Wang Tong' ,Bai Yuzhuo' ,Li Xinyi' ,Lu Man' ,Chen Jie' ,Xu Yue',Zhang Shujing’ ,Zhang Li' ,Liu Tong’
(1 College of Acupuncture-Moxibustion and Tuina ,Betjing University of Chinese Medicine ,Betjing 100029 , China ; 2 School of
Preclinical Medicine ,Beijing University of Chinese Medicine ,Beijing 100029, China; 3 The Fifth Clinical Medical
College of Guangzhou University of Chinese Medicine ,Guangzhou 510000, China )
Abstract Objective:To observe the effects of different electroacupuncture intervention time on the expression of multifidus mus-
cle fork protein( Foxol ) ,Myostatin and myoblast differentiation factor( Myod)in rats with lumbar multifidus muscle injury. Meth-
ods; Male Sprague-Dawley rats were randomly divided into the blank group(BG) ,model group (MG ) ,immediate/24 h/48 h elec-
troacupuncture group(0 hG/24 hG/48 hG) ,with 8 rats in each group. The lumbar multifidus muscle injury model was replicated
with 0. 5% bupivacaine in the multifidus muscle. Each electroacupuncture group started the electroacupuncture on both sides of
the Weizhong( BI40) and Shenshu(BIL23)at 0 h/24 h/48 h after modeling, and continuous intervention for 7 days. Western blot
was used to detect the expression levels of Foxol , Myostatin and Myod proteins in multifidus muscles of each group. Results;Com-
pared with the BG,the expression of Foxol and Myod proteins in the MG significantly increased ( P <0.01) ; Compared with the
MG, the expression of Foxol and Myostatin in the 0 hG and 48 hG were decreased( P <0.01,P <0.05). The expression of Foxol
and Myostatin in the 24 hG significantly decreased (P < 0.01),and Myod protein expression was significantly increased ( P <
0.01). Compared with the 24 hG,the expression of Myostatin protein in 0 hG increased( P <0.05) ,and the expression of Myod
protein in 0 hG significantly decreased (P <0.01); the expression of Foxol protein in 48 hG was significantly increased ( P <
0.01) ,and the expression of Myod protein was significantly decreased( P <0.01). Conclusion:The best intervention time is 24 h
after injury,wich can effectively promote multifidus muscle repairing.
Key Words Electroacupuncture; Acupuncture time; Multifidus muscle injury; Fork protein; Myostatin; Myogenic differentiation
factor; Muscle satellite cell; Skeletal muscle repair
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R DA S A A 05 S B G A o AR R
Ok B 22 [5] A Ah2y o R AR T 2 2L RS Fn T Rg il
G120 LAY 3 k22 AL 3 16 R B3 R )
RERRERT . B #% WL 00 J5 18 52 3 S A0 B % UL T 4
-1 B 40 il ( Muscle Satellite Cells, MSCs ) 38 58
5004k, WFFEIER] Y MSCs 135 50k A £
PR S B F 25, Horp L E (Foxol ) |
LR AR K i) & ( Myostatin ) Sz B8 L 73 46 A 5
(Myod ) ¥ 5 MSCs HJEFE % PIAHK . Foxol nJ 4y
Myostatin {335, 5 MSCs A3 78 5 171 #H ¢ ; Myosta-
tin ] 1775 MSCs e #2219 4 LA 55 [ 5~ Myod 1
FIR R LML E" o A A A I s
RS LA AT A RO 2 U R 8 52, (B s g
AR EAER AL AR W B . LA 24 h N2
RAER BB, 24 h BV BUAE LA OC A 7 i 55 4
48 hJ5 R RN IR o PR A S 58 DA 495 05 B2
24 h 48 h S AR, 8 i LS AE K R 2 2L 1
JE BIZ] 24 h 48 h $EATHLEFT TN 2 2L Foxol |
Myostatin ,Myod £ 133K 5200 , i — ARV HLET (2
P22 RN A5 J5 16 52 AT e A AR T AL, O 0 2 v
B Z 2L 518 S i B AR AR AL
1 MR57HE
L1 #E
L1 Zh%Y  SPF Mtk SD KB 40 H, (A i
280 ~320 g, fydbnt4Ei@ MRS S ) b 3R AL, F
AES SCXK ( 3%)2016-0002, KL 5E 457, A B
TREOK, BIEF 5 12 h, R824 °C L0
40% ~50% , & W PSR 10 d,
L2 w5 F200: A th R E R iR 3k
(Signa 2], 22 [H ,80477-DK) ;10% /K& & (dL iR
WAL A= YRR PR WL 415 780379 ) 54% Z2 W
PEVA R (bt 22 P, 415 90090525 ) ; 25 [ mark-
er( Thermo /], 3& [, #it5- MS-612-P1ABX) ; RIPA
WL ; — DO 5 WL UK G2 P s YL 22 o (Jb e
e FR HE R H AR A BR A 7], 4165 C1503) ; TBST i
(At R E LR PR A, 5 T1081-500) 5
Foxol 4 Ht {4, Myod B 1T 1A ( Abcam 2y H], #it &
EP927Y) ; Myostatin ( Proteintech 2y A, 22 [H, #lt 5
19142-1-AP) ;Beta Actin $T{4 ( Abcam 23], 3£ H ,
5 mAbcam8226 ) ; L FHT S —Ht I PR P (b
SH W ECE YR RS\ #tS ZB-2301) s PVDF
IE( MLIPLE /A &), £ |, #it 5 IPVH00010) ; ECL %
Y& ( GE Healthcare 2\ ), 2 [, #it 5 RPN2232)

FHAW T : HANS Sl 23 (b st Tk JF
KT RS LH202H BY) 5 8 5 Tk S e I AR 4t
(Bio-Rad A #], ZE[H , KIS 1704155 Trans-Blot Turbo
Starter System ) ; & i %1% 22 5t ( Alpha Innotech 2\ ],
X H, A5 Fluor Chen FC2)

1.2 i

L2.1 p S & oy 4R 58 2 BEPLT 2%
K540 HORE U = FNA B AH R ZI L BH4H .24 h
HLEHZH 48 h LA, B 8 Ko RA—IITENLA R
FRTEST 0. 5% Aii s PR A K B 22 2L LA A 8
B, FCi] 10% 1K & 50 (350 mg/kg) , % R Bk
TTIE TG RRIE , 5 A4 B, 4% 14-15 AP 72 HE XL
M3 4 A 5 (0 T — PR G 2 R A R B8
B ED AR, b T B AT S, A S 0. 5% 1Y
AT LRI 100 WL, 3£ 400 wL, e st Sk ik i, #
Ve R IR S TCIA

12,2 T &R i b B s BE 21
24 h 48 h JFhe T, fF R B E TERAE & |, 2R
HERAIE R, 2 IS B o) (20 b 20 42
] e 5 v B2 2 B AR 0b , v B 2 )
FHSE5 24 7 AL L3, S HOBUN 2 v 7B A R T
T TR I E P IR ZE G TR RS
2 EMESSIT 7 mm BUBF AT/ BRIATIL 75% LB H
B, VEFHARAE AL 13 mm — RPEET 7o S 2 B R A XL
F B, B S 3% B wh 2 B HANS-200A,2/
100 Hz (1) i 25 9, B R B2 1 mA, FF 2 20 min,
LR/ GESETIT d 5O AU 25 ANV T
b3 T e fe fa 1 d Wbt B 10% 7K & A8
(350 mg/kg) HEAT IR I BR T o A R Rl Ak 18 B8 JRR T
REJEEE T B b, 580 BEH . WIFRRE
PREZ IR, LAZH R8T B 1) s AR i e, T 1A (LS
MR KA HEFR Z 2L, BT - 80 CUKF IR A7 -
1.2.3 kbR 5074 iz Western Blot 11 &
K KR Z AL Foxol | Myostatin , Myod 25 H &
i 1) $RIBGE B F IO BT i ZUE T 2R i b AR
TR AP IR, P B AR TR D 2 v B T
JE WK S min, Z TR 2) HLUK R 52 i 4
1) 10% DY I TR e IEC T FEL DK R oy, F DK 2% PP i i
BB, marker BAE 3 wL, B4 S RS BRE
10 wL,557E 80 V Y HL FE R HL YK 20 min, FH7E 120 V
HL IR T HLDK 100 min;3) HL 5% - it Uk 56 52 19 e 4
PI# 5%, 5 PVDF BRI = W16 Je S0 T o A Al
WL TE 80V HYHLIE T HL%% 70 min, 22 J5 K R3S AT RE IR
Lh DLbs4) W —40: M4 marker 37 B A —$0 3
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[4],4 °C 3377 (Foxol ,Myostatin —37i#% 1: 1 000 #HE;
Myod —#if# 11 500 i B ) ; TBST W8 K IE Uk 3 Ik,
10 min/¥K ;5 ) W Pt : il A —Hi ( Foxol ,Myostatin .
Pri% 1: 2 000 i ke ; Myod — 404 101 000 #i k) , 15
JR 1 h; TBST WG 6 ¥, S min/ K ;6) BRG K OK B2
(B4 #r : ECL AU W T B THL s g6, 15 3 55707
K14 quantity one {47 & 43 # Foxol , Myostatin ,
Myod (K BEAE, FEHUAE R 5 Beta Actin (1 ' FE 1)
FAH#A T 3T o
L3 Geilsydrik SRH] SPSS 20.0 SEit#fh kA7
BAu bt . BRREARE % £ brifE2e (v £5) R
7N o HRMIEZS I3 A B EAH 2 1) 22 S T B IR R T 2540
Hr(One-Way ANOVA) /Ml Sz FEAS ¢ 46 56 47 737
T3 22 FFPERS Y I L AL LSD-t A 56, J7 25 AN S IR
FH Welch 655 , A5 ik DA 1F 25 43 A 19 08 2k H1AE 281
K. PLP<0.05 N2 g L.
2 HR
2.1 Western Blot il % 2H K iR £ 24l Foxol ik
MR 5 A L BRI Foxol 2 F13RiAK
R ETE (P <0.01) 5 SR ZH P4, B 20
4148 h BT il 24 Foxol #H # ik KV BIFEAK (P <
0.01,P <0.05) ,24 h £ fil4H Foxol & 1 33A /K1
BEHEEAL(P <0.01) ;5 24 h BFfil4 o, RIZ0EH
2H Foxol AR ZERTLGIH#E L (P >0.05),
48 hit 20 Foxol IR BI/KFRBEFET & (P <
0.01), W&kIL,E1.K2,

F1 FHHEKXRESHA Foxol Myostatin,

Myod B FRIELLE (2 =5,n=8)

2H 5 Foxol Myostatin Myod
=El 0. 86 +0. 09 1.01 +0. 13 0. 84 +0. 06
ik 2.36+0.87*  1.00+0.30 1.60 £0.19*
BIZIfEr4 0.89 +£0.23%2  0.65+0.20%4  1.63 +0.65°44
24 h 514 0.89 0. 1322 0.40 £0.15%%  3.04 £0.58%2
48 h A4 1.31£0.21%44 0.61 +£0.20% 1.74 £0.23044

HEHE AU, T P <0.05; 7" P <0.01; SR, 4P
<0.05,%%P<0.01;524 h T2 HHE, 4P <0.05,44P<0.01
2.2  Western Blot #4540 K B2 241 Myostatin &
B 528 AAH R, BRI 4 Myostatin 85 [ 3%
KK ZEFR G FE (P >0.05) ; SERIZ L
B, BN Z 5 A 41 48 h &I 4] Myostatin £ 5 K 3A K
SERREAR (P <0.01,P <0.05) ,24 h %} §i|4 Myosta-
tin 5 F R IA K B B (P <0.01) 55 24 h £
HIZH FUEE, RO ZEH 301 2H Myostatin 8 H A 7KF- T
(P <0.05) ,48 h % %141 Myostatin % [ ik 2 56
Gt FE (P >0.05), Wk, K1 K2,

1 BEKXRIEZL RA Foxol \Myostatin Myod & B RiX
Western Blot £ [

VL AL BORALS. EVZIR AL 4. 24 h HUEE4L;5. 48 b
Ce il
2.3  Western Blot ¥l 4% 2H K FR 2 2L WL Myod Fik
AR BB R, BT Myod 8 HRIBKF
BRZETm (P <0.01) ; SHRAH o, B 20 B 4
41 48 h B4 Myod 2 H 31Kk %E 7 LG E X
(P>0.05),24 h 42 Myod Rk K- 2.2 Tt
(P <0.01);5 24 h £l 4 b %, B Z0 % 5 41
Myod £ KKV B ZFEL(P <0.01) ,48 h £ 41
2 Myod R KF HEFAL(P <0.01) , Wk
LA K2,
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Foxol Myostatin Myod

B2 JAKXREZSZA Foxol Myostatin,
Myod B B RIELLE (x £ 5)
H AN E: " P<0.05,"* P <0.01; SHEIY LLE: P
<0.05,44P<0.01;55 24 h A4 4 4 P <0.05,44 P <0.01
3 g
W& L B KWL 2 RN [ e 35 AR RS E L
Hh 22 B I i B B % HL b b b0, 7B AR R
SRS R USE AR , Dl D AR BEASE A% | W 470 A
ek M g, e R AR IR 2. 2 RS T
BOHTAE SEIR PP RE ) AR, 43 FEHERS & 19 3)
REJCH Y RAEATSE CESE L AT TAT 2 AL 45t
Vil SRR R A R AR 12 8% E A
HHILEE & H (Desmin ) 5 S IL A br R 8 H ARG 3R
IO A7 R A A S e SO i A e L



RS P2y

2019 4F 3 H 45 14 545 3 1 - 601 -

R R R AR ILA B0 1 . AR
AR 24 h PR 225, VAR ¥ 325 g 3B R T, B
PN Z2 i o B AT 7ORIRYIT R, RIEERIATR
TG I B 2R 25 VR o TR B LA SRy 1 R Ak O
B RGBT T TR YT B LR 0 S A
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RIVAT S B, 1 e I A5 R 0 v P 4 R 4,
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THIB . AN Ry S R B B AT A2 %
PR i — S5 WAy L B A A SRt
MSCs H 5 i IR AT o 58 3 L P40 403 ) 7 AT F
THR A AL IR B ARG T RORWE? AR )
A Z 2N 5 B2 .24 h 48 h Sy H EF A ARHE]
S T E L ERRYT 2 2N i B AL,

LT B 40 itd ( Muscle Satellite Cells, MSCs ) &2 E.
A FE AN E IR TR RE T A UL A 4 A B LR
i )5 16 52 3 BT MSCs fY 38 58 5 43 46,
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AT 48 h A1 RIZL(P <0.01) . ZERFEHZ R
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