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		Abstract

		Introduction: Neuroinflammation mediated by microglia is widely considered the primary cause and pathological process of anxiety. Abnormal glycolysis of microglia is observed during microglia activation. However, whether regulating the Warburg effect in microglia can effectively intervening anxiety characterized by abnormal or persistent inflammation and its potential mechanisms have not been elucidated.

Objectives: This study focused on coptisine (Cop), a natural alkaloid that regulates the glycolysis and function of microglia affecting anxiety.

Methods: The effects of Cop on anxiety-like behaviors, hippocampal synaptic function, and excessive activation of microglia were assessed in lipopolysaccharide (LPS) induced mouse models of anxiety. LPS stimulated BV2 cells were used to further investigate the molecular mechanism by which Cop regulates the phenotype of microglia. The therapeutic effect and mechanism of Cop was verified in anxiety mice and BV2 cells expressing mutant PKM2 using lentivirus and adeno-associated virus.

Results: Cop suppresses the excessive inflammatory response of microglia, maintains synaptic function in the hippocampus, and ultimately improves symptoms of anxiety. Further research revealed that Cop attaches to the amino acid residue phenylalanine 26 of pyruvate kinase isoform M2 (PKM2), shifting the dynamic equilibrium of PKM2 towards tetramers, and enhancing its pyruvate kinase activity. This interaction prevented LPS-induced Warburg effect and inactivated PKM2/hypoxia-inducible factor-1Î± pathway in microglia.

Conclusions: Our findings demonstrate the therapeutic potential of Cop for anxiety via regulating the Warburg effect in microglia and indicate the usefulness of PKM2 as a potential target. 
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