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Metformin inhibits the reactivity of astrocytes through AMPK/STAT3
signaling pathway
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[Abstract] Objective The purpose of this study was to investigate the effect and mechanism of metformin on the
reactivity of rat spinal cord astrocytes in vitro. Methods The reactive astrocytes were induced by three factors (TNF-q,
IL-1a, Clg), and the expression of complement component 3 (C3) was detected by RT-qPCR and Western blot. The
phosphorylation levels of AMPK and STAT3 (signal transduction and transcription activator 3) in astrocytes were detec-
ted by Western blot after treatment with different concentrations (5mM, 10 mM and 20 mM) of metformin. The Adeno-
sine 5-monophosphate -activated protein kinase (AMPK) and signal transduction and transcription activator 3 (STAT3)
phosphorylation (p-AMPK and p-STAT3) levels were detected by an AMPK inhibitor Compound C. Results Morpholo-
gy and RT-qPCR results showed that compared with the control group, the triple-factor treatment altered the morphology
of astrocytes and significantly increased the expression of C3 (P<C0. 05), indicating the successful establishment of a
reactive astrocyte model. RT-qPCR and Western blot results showed that compared with the control group, metformin
had a significant inhibitory effect on C3 expression, showing concentration dependence (P<C0. 05). During the induction
of reactive astrocytes, compared with the control group, the phosphorylation level of AMPK was significantly decreased

(P<<0. 05). After treatment with different concentrations of metformin, the phosphorylation level of AMPK was signifi-
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cantly increased and showed concentration dependence (P<C0. 05), while the phosphorylation level of STAT3 was signifi-

cantly decreased and showed concentration dependence (P<C0. 05). Treatment with the AMPK inhibitor Compound C sig-

nificantly suppressed the metformin-induced increase in AMPK activity and decrease in STAT3 activity., and also sup-

pressed the downregulation of C3 expression (P<C0. 05). Conclusion This study revealed metformin could inhibit three

factors (TNF-¢, IL-1a. Clq) induced astrocytes activation through AMPK/STATS3 signaling pathway.
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Figure 1  Astrocytes induced by three factors are Al type reactive astrocytes
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