Down-regulation of TRPM2 contributes to TLR4-mediated microglial activation and memory impairment
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Introduction. Toll-like receptor 4 (TLR4)-mediated microglial neuroinflammation plays an important role in the pathology of neurodegenerative diseases such as Alzheimer’s disease (AD). Evidence shows that transient receptor potential melastatin 2 (TRPM2) channels regulate microglial function. The present study was aimed to explore the involvement of TRPM2 in TLR4-mediated microglial activation and memory impairment.
Methods. BV-2 microglial cells were stimulated with lipopolysaccharide (LPS). Cytokine production and activation of signaling pathway were detected by enzyme-linked immunosorbent assay (ELISA), real-time PCR or Western blot. Microglial migration was assessed with scratch wound-healing assay. Learning and memory function was evaluated with Morris water maze test in mice receiving systematic injection of LPS and mice subjected to conditional knock-out of microglial Trpm2.
Results. LPS-caused microglial activation was accompanied with decreased TRPM2 mRNA and protein levels, which were dependent on the TLR4-c-Jun NH2-terminal kinase (JNK) pathway. Enhancement of TRPM2 function or expression attenuated LPS-induced microglial activation. Conversely, suppression of TRPM2 function or expression aggravated the LPS-caused microglial inflammatory responses. Additionally, LPS decreased microglial Sirtuin 6 (SIRT6) protein levels, an effect mediated by the TLR4-JNK pathway. Functional activation of SIRT6 with UBCS039 attenuated the LPS-caused microglial activation and down-regulation of microglial TRPM2 expression. In vivo, the LPS-caused neuroinflammation and cognitive impairment were accompanied with the alteration of TLR4-JNK-SIRT6 pathway and reduction of microglial TRPM2 expression in mouse brain. Additionally, microglial TRPM2 expression declined in the brain of an AD mouse model. Selective microglial knock-down of TRPM2 aggravated the LPS-caused neuroinflammation and cognitive deficits in mice.
Discussion. These results suggest that TRPM2 channels exert an anti-inflammatory role in TLR4-triggered microglial activation and cognitive deficits. The impairment of microglial TRPM2 expression, mediated by the JNK-SIRT6 pathway, may contribute to neuroinflammation elicited by the TLR4 signaling. Thus, TRPM2 may represent a novel molecular target for anti-inflammatory therapy of neurodegenerative diseases such as AD.
