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Voltage-gated sodium channels regulate the biological functions of macrophages
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Abstract: Voltage-gated sodium channels (VGSCs) play very important roles in the generation and conduction of action potential in

the excitable cells. Recent studies have showed that VGSCs are also expressed in the macrophages and regulate a variety of biological

functions, including phagocytosis, endosomal acidification, podosome formation, polarization, and antiviral responses, etc. This paper

will review the roles of VGSCs in regulating the biological functions of macrophages and the underlying mechanisms, which would

provide clues for the studies of the functions of VGSCs in the other immune cells.
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Fig. 1. Both NaV1.5 and NaV1.6 regulate the functions of macrophages. NaV1.5 localizes in the late endosomes and phagolysosomes,

which promotes the phagocyte of exogenous pathogenic bacteria by up-regulating the concentration of intracellular Ca®. NaV1.5 can

also cause acidification in the late endosomes of macrophages by releasing Na' and intaking H'. Furthermore, the activated NaV1.5

could also further activate cAMP signaling pathway to increase the level of p-ATF, which finally results in the transcription

and expression of antiviral related genes. NaV1.6 is distributed in F-actin rich core of podosomes in macrophages. After activation,

NaV1.6 could lead to the release of Na" from positively charged vesicles; while mitochondria would intake Na" quickly and release

Ca”" through Na'/Ca” exchanger, which eventually causes the formation of podosomes.
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