$43 % B % fh E 25 ¥ T Vol. 43 No. 11
2025411 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Nov. 2025

DOI:10. 13193/j. issn. 1673-7717.2025. 11. 021

HRIEZGENGEHEIISGTLFMER K BRHER7AL
BRNEARINIEMBZIME KR

R RER R ES R R A kST Bk AR 238

(1 BRJp T 2R, g T W R 15000652, J8 g AP PR 25 R 5 — PR Be , FRJETT MR/ 150040)

FE. B0 RS R Z AR R A& D 4ot LB AY 2 & WK AR E S ILILE & & RAME R T HLa %
&1 & & ¥k 8 ( mammalian target of rapamycin, mTOR) | p70 4% 4% 1k & & S6 % & ( p70 Ribosomal Protein S6 Kinase,
p70S6K) LT 2 4m fitL Be. 5 & 4 3 B T (paired box transcription factor 7 ,pax7) | s M4~ 4L 3 R ( myogenic differentiation anti-
gen, Myod) 893 , 34 R IFZ A R R S90 & N AIELE K AP ZME G AIAH . H ik SD XK 30 R, ALy A B
Y1 BRI F G AR AR LA G M(SAM), BM6 R, REFANS, AAEKXRARR BB LETAZHNE L
R RAY BIME AL, AR 3 d BT 4478 77 AT R 4 T AR IR A 1T R 77,1 R/d,6 R/ 30 & W4T 5
W%, 1 k/d,6 R/ EEARAARITHRE NG, GHRITHRET (FHERA L), £ T4 A, EESA KK e9HE
M ILE E b HE % & YL2 W WL 4F 4 B A% @ A7, Western blot 3% #= RT — PCR 4 & 28 X & BEM L mTOR , p70S6K .
pax7 Myod & & Z L B R A, 4R ALK KA LR T 2k Ao L 20 10T 39 AR @ AR T B 4 (P <0.05) ;
W E U AR A K SE LR Z b Ao e DU 4 BT 3 A BB AR & TR A (P <0.05) ; 4454 K KB LB
F b HER UL T 3 AR A @ AR T AT R 48 3 4 48P <0.05) ; 84 28 X SHEM ML mTOR , p70S6K ., pax7 \Myod & & %
AR EFERT EFE(P<0.05) ;41 H] 40 30 & 40 45448 K R HEM AL mTOR \p70S6K ,pax7 Myod & & & & B & ik & T4
A4 (P <0.05) , 2548 K A & M HEH ML mTOR  p70S6K ., pax7 Myod & & B B £ ik & F4- a4 . 98448 (P <0.05),
it AR Z MR X A9 & ) 4T Al i3 42 % mTOR ., p70S6K  pax7 Myod & & B A& B & ik 42t B R ILA X SR EZ G
SRR, R Z B BEIUILT 2 dm o AL KT 3% KA B S
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Experimental Study on Effects of Acupuncture at Spleen Meridians Shu and Mu Acupoints
Combined with Treadmill Training on Skeletal Muscle Proteins and Muscle Satellite
Cells in Gastrocnemius Muscle of Rats with Sciatic Nerve Injury
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Abstract ; Objective To observe the effects of acupuncture at the back — Shu and front — Mu acupoints of the spleen meridian
combined with treadmill training on the expressions of mammalian target of rapamycin( mTOR) ,p70 ribosomal protein S6 kinase
(p70S6K) , paired box transcription factor 7( Pax7) and myogenic differentiation antigen( MyoD) in the atrophied gastrocnemius
muscle of a rat model with sciatic nerve transection,and to explore the mechanism by which acupuncture at the spleen meridian
acupoints combined with treadmill training delays denervation — induced muscle atrophy. Methods Thirty SD rats were randomly

divided into normal group,model group,treadmill exercise group,acupuncture group and acupuncture combined with treadmill ex-
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ercise group( combination group) ,with 6 rats in each group. Except for the normal group,the rats in the other groups were sub-
jected to sciatic nerve transection to establish a model of denervation — induced muscle atrophy in the left hind limb. Three days
after successful modeling, the treatment was initiated. The acupuncture group received acupuncture at Pishu(BIL20) and Zhang-
men(LR13) once a day,6 times per week. The treadmill exercise group underwent treadmill training once a day,6 times per
week. The combination group received treadmill training followed by acupuncture treatment( the same method as the above). The
intervention lasted for 4 consecutive weeks. The gastrocnemius muscle wet weight ratio was calculated for each group. Hematoxy-
lin and eosin( HE) staining was used to observe the cross — sectional area of gastrocnemius muscle fibers. Western blot and RT —
PCR methods were employed to detect the protein and gene expression levels of mTOR , p70S6K , Pax7 and MyoD in the gastrocne-
mius muscle of each group. Results The wet weight ratio of the gastrocnemius muscle and the average cross — sectional area of
gastrocnemius muscle cells in the model group were lower than those in the normal group( P <0.05). The wet weight ratio of the
gastrocnemius muscle and the average cross — sectional area of gastrocnemius muscle cells in the treadmill exercise group,acu-
puncture group and combination group were higher than those in the model group( P <0.05). The wet weight ratio of the gastroc-
nemius muscle and the average cross — sectional area of gastrocnemius muscle cells in the combination group were higher than
those in the acupuncture group and treadmill exercise group( P <0.05). The expressions of mTOR , p70S6K, pax7 and Myod pro-
teins and genes in the gastrocnemius muscle of the model group rats were lower than those in the normal group( P <0.05). The
expressions of mTOR, p70S6K, pax7 and Myod proteins and genes in the gastrocnemius muscle of the acupuncture group, tread-
mill exercise group and combination group were higher than those in the model group(P <0.05) ,and the expressions of mTOR,
p70S6K, pax7 and Myod proteins and genes in the affected side gastrocnemius muscle of the combination group were higher than
those in the acupuncture group and treadmill exercise group( P <0.05). Conclusion Acupuncture at the back — Shu and front —
Mu acupoints of the spleen meridian and treadmill training may promote the synthesis of skeletal muscle — related synthetic pro-
teins and increase the differentiation levels of skeletal muscle satellite cells by enhancing the expressions of mTOR, p70S6K, pax7
and Myod proteins and genes, thereby delaying denervated muscular atrophy.

Keywords : denervation myasthenia gravis; mammalian target of rapamycin; P70 ribosomal protein S6 kinase; myosatellite

cells ;paired box transcription factor ;myogenic differentiation antigen
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(2) F 20 A A 3R BRG] & BCA 25 vk B2 I 7E i
F & SDS — PAGE #E i e 3 il 4 15057 & . Western I 3% ¥
SDS - PAGE HLyk ¥ ( T-#3) .SDS — PAGE # [ FAEGZ 0K
ECL &G g 45 117 7 5 b5 i, PVDF £ . mTOR antibody
( WL02477 ) . p70s6k antibody ( WLO03839 ) . pax7 antibody
(W104954) . Myod antibody ( AF7579) . 2 % & I¢ G — HRP
(WLA023) . & ik B - actin (WL01372) | Powder i JIg ¥
(111860 ) Biowest, TRIpure ( RP1001 ) BioTeke, All — in — One
First — Strand SuperMix( MD80101 ) Z& £y
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HE et A PR ()R .3 um) o BRI 6 KU1 A
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1.8.3 Western blot #: M —80 °C ¥KFH H BUH & 20 K FUHE
[ LA ZAREA B HE M L (200 mg) , T RIPA SR i 5 B,
L BCA R I s 0] & I 2 PR R, 4 BRI
SERRE SR T, AR EE SDS - PAGE 73 By J5 , #R11E, 5% it i
kA, 4 C it &I E —Hi, (mTOR antibodyl : 500 ; P70S6
Kinase alpha antibody 1 : 500 ;Myod 1 : 500 ;pax7 1 :500; B — ac-
tin 1 :1000),37 C45 min i F —H (£Phif lg G - HRP 1 :
5000) , LA ECL A2 RG], T W5 2 BEOE, LUE A 14, R
i Gel = Pro — Analyzer &8 73 84 #E 4T 73 M7, 44 HH K BE(EL,
T AR D WA R &, BT R TR,

1.8.4 RT-PCR #&ml  5I48it, & RNA $2H, & RNA
¥ cDNA [PCR 473§ \PCR =¥ B W EE IS b vk , I BEME 1%
BARGEREE D IKIER T P 7250 IKEE 5 B — actin ARIEARAT
0 HOE, T2 oA SIF s R 1,

#1345
AT A1 R
(bp)
pax7 9% : AGAGGACGATGAGGAAGGAG 183
TUiE: TGCTCAGCCGTGAATGTG
Myod i : TCCAGCAACCCGAACCAG 223
"N : CCATCATGCCATCAGAGCAGT
mTOR E¥# : TCATTCACCCGATTGTTC 175
il : ATCAGCACGTCGTAGCG
p70s6k I AATGCTGCTTCTCGTCTT 228
N : CTGGTTGGCACTTTCACT
B — actin i : GGAGATTACTGCCCTGGCTCCTAGC 155

T : GGCCGGACTCATCGTACTCCTGCTT
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B BRI (P <0.05) EH0I2H B & 2HAH L 25 57 o e 12 7 X
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{8, IUAMDE S IR /NS5 S5 i e TeFE 40 BV 451
T ILETEHES TR s A2 O BRI P s B Y 22 4 A i
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SRERAAE L, R4 B A 4L A5 AL 3 4K RIVLAE i R
AR I, S 20 M 0 K LA L 32 51 L AR R A 5
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2.3  Western blot 42l mTOR ,p70S6K pax7 Myod & & % ik

SIER A L, BEALEH B HE 7 L mTOR | p70S6K | pax7 |
Myod # FI B FEAK (P <0.05) ; SHEAVAAA LL, BHRIH B 5
4 4544 3 4 mTOR , p70S6K | pax7  Myod & 4 2 35 J i,
(P<0.05); 551 il 20 | B &5 4 AH L, 455 4 mTOR | p70S6K |
pax7 Myod xR IBH FTRIMLAL (P <0.05) £l 5 E4H
AN 2SS TCEe 22 SL(P >0.05) , WA TTXIA 3,
2.4  RT -PCR # mTOR ,p70S6K ,pax7 .Myod #t & % ik

TR AUH L B 438 U L mTOR  p70S6K . pax
Myod J& K B AR (P <0.05) ; SEEAIAIAR LE, 1 420 # &5
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