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AMPK regulates mitochondrial oxidative stress in C2C12 myotubes induced by electrical

stimulations of different intensities

DONG Heling', WU Hongyuan®’, TANG Yu®, HUANG Yinwei', LIN Ruizhang', ZHAO Jun', XU Xiaoyang’
'College of Sports Science, Jinan University, Guangzhou 510632, China; *Department of Health Management, Nanfang Hospital, Southern
Medical University, Guangzhou 510515, China; °College of Sports Science and Physical Education, South China Normal University,

Guangzhou 510631, China

Abstract: Objective To study effect of electrical stimulations of different intensities on mitochondrial oxidative stress in C2C12
myotubes and explore the molecular mechanisms. Methods After 7 days of differentiation, C2C12 myotubes were subjected to
electrical stimulations (15 V, 3Hz, 30 ms) for 60, 120, or 180 min, and the morphological changes of muscular tubes were
observed under inverted microscope. The levels of MDA and SOD activity of the cells were detected, and flow cytometry was
used to detect mitochondrial reactive oxygen species (ROS) and membrane potential. Western blotting was used to detect the
expression of PGC1, AMPK-Ser485, AMPK-Thr172, and AMPK in the cells. Results No significant changes occurred in the
morphology of C2C12 myotubes in response to electrical stimulations. Electrical stimulation for 60 min resulted in significantly
increased levels of MDA, AMPK-Ser485 and AMPK-Thr172 in the cells (P<0.05); simulations of the cells for 120 and 180 min
caused significantly increased MDA, ROS, mitochondrial ROS, AMPK-Ser485 and PGC1 along with marked reduction of
mitochondrial membrane potential (P<0.05). Conclusion Electrical stimulation significantly activates oxidative stress, and a
longer stimulation time causes stronger mitochondrial oxidation. AMPK-Thr172 regulates oxidative stress induced by
stimulations for a moderate time length, while AMPK-Ser485 and PGC1 function to modulate oxidative stress following

prolonged stimulations.
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Fig.1 Effects of electrical stimulation on C2C12 tube phenotypes.

1 RERIHR C2C12ALE MDAFIROS 4
Tab.1 Effect of electrical stimulations on MDA and ROS in C2C12 myotubes

Control E60 E120 E180
MDA (nmol/mL) 3.65+0.14 4.37+0.21* 4.95+0.09** 5.21+0.15**
ROS (U/mL) 21.7+12.4 88.2+16.7* 155.4+11.2%* 147.4£10.9%*

*P<0.05; **P<0.01 vs Control.
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Fig.2 Effect of electrical stimulation on ROS in C2C12

101 myotubes (*P<0.05 vs Control). A: Flow cytometry of
. . DCFH; B: Quantification of the results.
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Fig.3 Effect of electrical stimulation on
TMRM in C2CI12 myotubes (*P<0.05; **P<
0.01 vs Control). A: Flow cytometry of the
TMRM; B: Quantification of the results.
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