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The effect of electrical stimulation on GLUT4 translocation and related signaling proteins in skeletal muscle
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[ Abstract] Objective To observe the effects of electrical stimulation on GLUT4 translocation and related
signaling proteins in the skeletal muscle of OLETF rats, and to explore the intracellular mechanism by which muscle
contractions induced by electrical stimulation promote GLUT4 translocation. Method Forty extensor digitorum lon-
gus muscles were isolated from twenty Otsuka Long-Evans Tokushina Fatty (OLETF) rats, and then randomly as-
signed to one of six groups. Akt, AMPK and ERK proteins were detected by western blot analysis, and the distribu-
tion of GLUT4 in these skeletal muscles was observed by immunofluorescence. Results The expression of GLUT4
on the cell membrane was significantly higher in the electrically stimulated groups than in the unstimulated groups.
The phosphorylation level of Akt and the phosphorylation level of AMPK increased significantly after electrical stimu-
lation. However, there was no significant difference between the stimulated and unstimulated groups with regard to the
phosphorylation of ERK. When the AMPK signaling pathway was blocked, the phosphorylation level of Akt in electri-
cal stimulated group was significantly higher than that in non-electrical stimulated group (P <0.01). When PI3K
signaling pathway was blocked, the AMPK phosphorylation increased significantly in the stimulated group compared
with the unstimulated group. Conclusion Skeletal muscle contraction induced by electrical stimulation resulted in
the translocation of GLUT4 from intracellular membranes to the cell surface. This process was mediated by AMPK
and/or PI3K signaling pathways. Blocking one of these pathways could not inhibit GLUT4 translocation.

[Key words] Glucose transporter type 4;  Electrical stimulation; Diabetes mellitus;  Signaling transduc-

tion
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