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TR %M RS I ( NAMPT) MR RE 1078 F1H o ( AMPK-a) L) B2 B % h-AMPK-a ( P-AMPK-a) & 1 1 ik,
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[ Abstract] Objective To explore the role of microRNA-133a ( miR-133a) and silent mating information
regulation 2 homolog 1 ( SIRT1) in the effects of electroacupuncture on persons with disuse muscular atrophy.
Methods Thirty C57BL/6 mice were randomly divided into a control group, an experimental control group and an
experimental group, each of 10. Disuse muscular atrophy was induced in the mice of the experimental and experimen-
tal control groups using tail suspension. The mice in the electroacupuncture group were given 15 minutes of electroa-
cupuncture over the Yanglingquan and Zusanli points every day for 14 days. Wet weight ratio and the cross-sectional

area of the gastrocnemius and soleus were tracked, and the structure of the mitochondria in the skeletal muscles was



- 482 - B A SR E 28 2021 4E 6 H4E 43 555 6 Chin J Phys Med Rehabil, June 2021, Vol. 43, No.6

observed using a transmission electron microscope. The protein expressions of SIRT1, peroxisome proliferator-activa-
ted receptor y coactivator-la ( PGC-1a), nicotinamide phosphoribosyl transferase ( NAMPT ), adenosine 5-mono-
phosphate-activated protein kinase-a ( AMPK-a) and phospho-AMPK-a ( P-AMPK-a) were detected using western
blotting. The expressions of the muscle atrophy F-box ( Atrogin-1), muscle ring fingerl ( MuRF1), miR-133a,
SIRT1, paired box gene 7 (Pax7), myogenic determination (MyoD) and myogenin ( MyoG) genes were detected
through polymerase chain reactions. The concentration of Niacylamide adenine dinucleotide (NAD+) and the ratio of
NAD+ to reduced nicotinamide adenine dinucleotide were also measured. Results Compared with the experimental
control group, the average wet weight increased by 21% and the cross-sectional area of the soleus increased by 30%
in the experimental group. The average wet weight of the gastrocnemius increased by 5% and the area by 17%. The
average expressions of Atrogin-1, MuRF1, SIRT1, PGC-1a and NAMPT, the concentration of NAD+, as well as the
average value of P-AMPK-a/AMPK-a and NAD+/NADH were significantly lower in the experimental group than in
the experimental control group, while the average expression of miR-133a in the experimental group was significantly
(163%) higher. The average expressions of Pax7 and MyoD were significantly up-regulated in the experimental con-
trol group compared with the other two groups, while MyoG was highly expressed in the experimental group compared
with the other 2 groups. Conclusions The SIRTI pathway is one of the reflexive protective mechanisms that medi-

ate in the natural recovery of skeletal muscles. Electroacupuncture enhances myoblast differentiation, improves energy

metabolism in the mitochondria, and thus promotes recovery from disuse muscular atrophy.
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H T 14 d )5 3 1] Atrogin-1 MuRF1 FER A
SIRT1 AHOCIH M+ R IB LA

TH 14 d J5, 5IEEAMLL, LK) Atrogin-1 .
MuRF1 FEPH 2658 B TG 8 A8k (P>0.05) , 256 %
PRI 2 25 48 155 (P<0.05 ), WLIE] 4a, T 14 d J5, 5%
¥4 ) PGC-la, NAMPT #& [ % i5 Ml P-AMPK-a/
AMPK-a P58 8 T 15 % 41, 5250 xF B 41 0 2 2% & T 1E
WML 2 (P<0.05) , FEWIE 4b e,

N T 14 d J5 3 48] Pax7 MyoD A& MyoG FE K
IR HLRR

THi14 d 5, 5 MG AH CHY Pax7 MyoD 2[4
FESZYO T R AT v ik i B 35 1R, 5 0E B 4l M S s 4l
Fas, 2R E G2 L (P<0.05) ; SER 4 5 4 i
AR MyoG 5 R ) 2 5 R R3S, 5 IE F 41 M

SR X MR UL, 22 SR A G L (P<0.05) B
WIS,

T2 EFRINE T 14 d f5 3 /0 BARE S48 IR AR L
T . i 14 d )5 i 14 d J5 14 d 5 i 14 d J5
415 ny  ERICIR i g & JRP [ A
{2 (mg) T (mg/g) (mg) H(mg/g)
ERA 10 25.04+1.58 25.92+1.41 11.51£1.82 0.4420.06 186.24+14.36 7.20+0.20
SEYG AT A LH 10 26.36+2.46 25.34+1.83 6.13+1.54° 0.2420.06° 136.18+10.80° 5.39+0.41°
SCHH 10 26.18+1.72 25.48+2.06 8.55+£3.57* 0.34£0.12% 145.93+8.20% 5.98+0.39%

S IEH A IR, P<0.05; 50X BB H ik, P<0.05



PRI R At 5 A 4 2021 4F 6 5 43 55 6 ] Chin J Phys Med Rehabil, June 2021, Vol. 43, No.6 + 485 -

EHA s soui|
O LY oS - per ey
A% “'(9’3} | {ﬂ}‘ “,mtﬁ i‘

NN ‘
a‘ e%: -mnl” o\‘m & SN

X ;}:’-- rap 850t ‘v" T A
9.4‘0,:9."",,. ’o"(' ‘: oo, ‘5 J74°

Q
B L"ﬂi'[": ," |\9" % "”:g ;".’,: ’4’:'.
Pg U\

@
®
1000000+
< ab ab W Ew4
3 800000+ . B SRR REAL
E 600000- a e
g 400000+
§;§ 200000+
= "
e F L [0 ©

i a A E BN ST EE (HE 38, x40) b B LRI 35 56 B B2 L (x200) , ¢ B #i% WLULETF 2 b 0 AU & 40 B, S IE R AL L
5, P<0.05; 552860 B 4H A, P P<0.05
Bl 1 T8 14 dJ5 3 2108 U 210 S5 s i e



- 486 - FpAR S 2 5 B A 2 2021 4F 6 H 45 43 4555 6 1 Chin J Phys Med Rehabil, June 2021, Vol. 43, No.6

W EEH
L osopugictil
=
200- 15 WS
a a
= 150- £
° -1.0 ©
g b 2
3 100+ >
(=] b o
g 05 T
50 S
0- - 0.0

NAD+ NAD+/NADH

L SIEW YL E, *P<0.05; 55286 IR 4] Hed, * P<0.05
B2 714 dJ5 3 46 NAD+¥KEF NAD+/NADH /K- L

s
SEIG T A
g, N sz a -1.0
a
by 'I' T Log Hf
42 64 o EwA ERxEA LRl
X ab ab 0s =
'H% e > - <o % ?
=24 = 4 & SRTI A
£ T
X 2 pd)
04
miR-133a SIRT1
Bk K A @
IEHA SEEG % R4 SIS
- - - -
- . - -
25-
2 Il E¥4A
S a e
_:D’( 20 S %F R 2H
& 15- b
K a
& 104 T b
= 54
[~
»
o ©

Lt H fa il JHE Yo L
H::a F miR-133a Fil SIRT1 W FE R FIE F 235, b N B # L SIRTI SR 96 (x40) , ¢ A SIRT1 6% B A0, SIEH H L E, *P<
0.05; 55256 % I 4] He A, > P<0.05
B3 T 14 dJ5 3 4118 miR-133a SIRT1 & I 32k 00 L



PRI R At 5 A 4 2021 4F 6 5 43 55 6 ] Chin J Phys Med Rehabil, June 2021, Vol. 43, No.6 + 487 -

Il Ex4

10- a | e ssaictil
B ER4A
I g
<1
Eg 4 b b
2
b
0
MuRF1 Atroginl <:)
3-
1 a
&
K 2-
®
R
£ 4]
{
]
04

PGC-1a NAMPT

EWA SBRAEA sStR4A

NAMPT g —
P-AMPK-a st » —~—
AMPK-a ” PR *

1.0
a =
Los =
0
H06 3
&
Loa =
S
Lo2 4
S
Loo
P-AMPK-a/AMPK-a
Bt ©

#HH

L SIER AL, *P<0.05; 5 5L 5% BT Hh 4, " P<0.05
B4 T3 14 dJ5 3 4018 Atrogin-1 MuRF1 JEPHT SIRT1 AH & 551 8 (1 2k 19 b4

10- mm EE4A
a RS

i gl [
4o
= . a b ab
B 4
a
w2 b

04

Pax7 MyoD MyoG

S IER AL, P<0.05; 5 L5 X IR H 4, " P<0.05
5 Tl 14 d J5 3 #i6] Pax7 MyoD Fl MyoG He R Fik iy i

i

AR LR N, BRI SRR YL 454
SECHENUC R E U i TR AR, ULER 4
A RN, S5 A SRR E O R — a8, BR
L2 A0 AHIF 5T 0 2 B0, A PR PR LS 45 00 HR B H R T
W b H LA B e = T HER L, 2 BB IR YT
14 d J5, b B fa UL ik 38 A0 A i AR 0 ) 8 T
21.03% ,30.25% , WLET 2 12 7 (% 1) 68 Tl 235 4 b (8 355
st T Bk B LAY 3 ERRRE AR AR A B T
5.24% 16.96% , Lt B LR R gl gy 02 WA 2 4k
WA SE A AR RE T W = T HERA AL, 6 05 vk LS 4 oh
TSz B R R RICE T RE s i el LA
AR ARRE ST, T i JUL PR 0 LT 4 R A e L

AHFFEEE SR s, 526 0k R 2H B LIE S 2 46 1
[) Hs 2 b7 44 7™ 5% 451, SIRT1 . NAD + . NAMPT # 1F %

HA FIHREHE P-AMPK-a/AMPK-a  Pax7 ,MyoD %
KTH R, SIRT1 2 40 A PN A5 5 55 T I 24 B BT 0,
S50 UK Z /AR SR, b5 PGC-1a,
NAMPT AMPK-a %43 HH 5 () 38 % 76 5 85 WL 58 53
b K HfE B ARy T 5 A AR, SIRTL J&—
NAD+K M & L WE LG, HiG 3% NAD+5 NAMPT
P T NAD+/NADH FE 3R (1 T8 2 e ik H B
#ik, SIRT1 & AMPK-a i R UiF 50 F, B HLIK N A fiE
& A%, [A] B 338 o 18 #5 AMPK-a  PGC-1a 55 G
T UGG SRR A YAk | R A R A A B
iR WS R B AR R RN (R E A
2R VRSO BN B R IES T, BRI
SIRT1 k34 hm, vl By 1k AL P Joi it A Pkt gt 2 10
WAL, 4 A2 20 408 40 P R B A | SIRTI %
R, B PGC-1a T IR BTG , LATE 1o 41 e 34 5%
kARt 2)  SIRTI a6k AT LA s JUL ) A 4 200 o 44
B, BRI R ET e AN G1 WA B . AN 58 45 4R R
EEmiAETE AN ZES S B, SIRT1 B9 3k fiE
PRI, M2 55 98 5 SRR 14 i B A AT UL 40 Jif 84
B, DA BRI A RAB S . L, SIRTT AH G 38 #%
Al REJE TAUR S R WL 2 —  7E B 8L A 2R
P feh B AR,

ARG LR R, LS B miR-133a 2 3%
J15, SIRT1 NAD+ NAMPT %5 5236 % B 2H B 1 F %,
MyoG FihTh i, B 5 L2548 B ol 3t . i AR L 32
Ja T4 RS SO AR IR Y PaxT E 4y T T,
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MyoD FEIR$E T, A 3458 J6 301, it 25 UL PA) AT % 40 1)
BN, MyoG 476 , B UL 20 A 110 212 1 40 B ) 30, LA
Ay LR 22 38 I Ak e B LAE K Y 0 AR
T, PR P LS 4 Pk A2 ) ik A v, LA A 4 b 2
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AR R T B 8% LT 40 M 8 43k 2 AR ] A o0)
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KB, miR-133a 5 NAMPT 7K~k 5, n] #0600 UL 20
Murp SIRT1 f9F%3K , 1M miR-133a/SIRT1 &0 F & B i
T o LT 2 A P R 220 1) S e ) s TR 71421
W TE AR WL o] BEAEAEAR R VR FHPLA . ASDF 9845
AR miR-133a W REIE AL PP SIRT1 AY3RK , 1T
BNV 534K 5 75— 05 T miR-133a B8 & LA
JULAI A 20 Pl i A m 2 4% 4 A O B2, AT 48 5 440 g
SRR A RE A, A AR ST AE R R BT
JRIT I SIRT1 PGC-1a )23k B I B A, £ AR 25 4
I IEH  P-AMPK-a/ AMPK-a i , 35 B} 1 i) 28 k7 A
AR A9 B 20 , T AR IE L PR IE 5 9 R 4t
oy, AR RN, B EM S SIRTI & 2Lk
AR PR /N, 28 L EHIR YT S miR-133a 23 I 3
v, B EF B2 m R SIRT1 AYFEIA | R F 2R A il
) J A, AR B LB AL A Ak, PRUE LA R v ) B
PR, 48 I 055 B WL B S R

ZE TR, SIRT1 AH ¢ 38 i 7T 68 J& AL B 3 14
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miR-133a/SIRT1 {2 7F LA AL 7 Fb B8 , A7 350035 2 hr
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