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Abstract: Objective To explore the effects of acupuncture on oxidative stress injury and apoptosis of skeletal muscle cells in rats
with skeletal muscle injury caused by overload exercise, and to preliminarily understand treatment mechanism of acupuncture for

skeletal muscle injury caused by overload exercise. Methods Sixty 6-week-old SPF-level SD rats were enrolled from December
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2018 and June 2019, and were assigned into four groups by random number table method: blank group (Control,C),overload exer-
cise group (Overload, O) , acupuncture group (Acupuncture, A) and overload exercise + acupuncture group (Overload and Acu-
puncture, OA ), 15 cases in each group.O group and OA group were given overload exercise.Immediately after end of exercise , acu-
puncture was performed at Zusanli, Yanglingquan, Neiguan and Shenshu acupoints in group A and OA group, retaining needle for
20 min, lasting for 14 d.The activities of superoxide dismutase (SOD), malondialdehyde (MDA ), succinate dehydrogenase (SDH)
and glutathione peroxidase (GSH-Px) in skeletal muscle of each group were detected.Flow cytometry was applied to detect apopto-
sis of skeletal muscle cells.Western blot was applied to detect activities of apoptosis-related proteins [B-cell lymphoma/leukemia-2
(Bel-2), Bel-2 related X protein (Bax) , cysteinyl aspartate specific protease3 (Caspase-3) ].The level of serum creatine kinase was
detected.The skeletal muscle conditions of rats were observed by hematoxylin-eosin (HE) staining.The expression of PI3K-Akt sig-
naling pathway-related protein was detected by Western blot. Results Compared with MDA level [ (4.75+0.29) mol/L], apoptosis
level of skeletal muscle cells [ (9.89+1.02)% | and creatine kinase [ (457.54+45.02) kU/L] in group C,levels of MDA [(13.97+
0.55) mol/L ] ,apoptosis level of skeletal muscle cells [(32.58+3.50%) | ,expressions levels of Bax and Caspase-3 proteins,and lev-
el of serum creatine kinase [ (1985.50+88.87) kU/L] in group O were significantly increased. Compared with GSH-Px level
[ (142.25+8.39) kU/L],SOD level [ (2.50+0.25) kU/L] and SDH level [ (35.75+8.78) kU/L] in group C,GSH-Px level [(55.68+
6.97) kU/L],SOD level [ (1.02+0.17) kU/L],SDH level [ (10.58+6.50) kU/L] ,Bcl-2, phosphatidylinositol 3-kinase (PI3K), phos-
phorylated protein kinase B (p-AKT) and level of mammalian target of rapamycin (m-TOR) in group O were significantly de-
creased (P <0.05),and there was no significant difference in expression of Akt protein between the two groups (P >0.05).Com-
pared with group O, MDA level [ (4.99+0.32) mol/L], apoptosis level of skeletal muscle cells [ (11.52+1.02)% ], expression level
of Bax and Caspase-3 proteins,and level of serum creatine kinase [ (557.56+54.25) kU/L] in group A were significantly decreased,
GSH-Px level [(130.25+7.14) kU/L],S0D level [ (2.38+0.30) kU/L],SDH level [ (31.25+5.50) kU/L],Bel-2,PI3K,p-AKT and m
-TOR levels were significantly increased (P <0.05),and there was no significant difference in expression of Akt protein between
the two groups (P> 0.05).Compared with group A, MDA level [ (7.89+0.41) mol/L], apoptosis level of skeletal muscle cells
[(22.58+2.51) %] ,expression levels of Bax and Caspase-3 proteins, and level of serum creatine kinase [(1402.51+64.50) kU/L]
in group OA were significantly increased, GSH-Px level [ (135.58+8.14) kU/L], SOD level [ (2.10+0.21) kU/L], SDH level
[ (24.28+4.99) kU/L], Bel-2,PI3K, p-AKT and m-TOR proteins were significantly decreased (P < 0.05) ,and there was no signifi-
cant difference in expression of Akt protein between the two groups (P>0.05).Compared with group O, levels of MDA, skeletal
muscle cell apoptosis, Bax and Caspase-3 protein, and level of serum creatine kinase in group OA were significantly decreased,
while levels of GSH-Px, SOD, SDH, Bel-2, PI3, p-AKT and m-TOR proteins were significantly increased (P < 0.05).There was no
significant difference in expression of Akt protein between the two groups (P >0.05).The observation results of HE staining showed
that there were fiber waviness, myoglobin dissolution, muscle corpuscle pyknosis and dissolution, and perimysium rupturing in group
O.In OA group, there were few muscle fibers dissolution, rupturing and waviness.And there were no abnormalities in the rest.Con-
clusion Acupuncture can inhibit oxidative stress and skeletal muscle cell apoptosis in rats by regulating PI3K-Akt signaling path-
way to treat skeletal muscle injury caused by overload exercise.
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