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Voltage gated sodium channel-related hereditary pain diseases
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Mutations in the voltage gated sodium channels, Navl.7-9, cause some pain

related disorders including loss of pain, painful SFN, and familial episodic pain. We previously
identified a novel disease entity of episodic limb pain disease (ELPD) caused by the R222H in the
SCN11A gene encoding Navl.9. This disease is characterized by intolerable pain episodes, which
recurrent only during childhood. In this research, four new mutations of the Navl.9, R225C, F814C,
F1146S, and V1184A, and a mutation of the Navl.7, E44Q, were identified in the Japanese patients
with ELPD. Electrophysiological investigations using DRG neurons from knock-in mouse models
harboring the F814C and F1146S mutations showed increased resting membrane potentials and firing
frequency of the action potentials by high input-current stimulus. An electrophysiological
investigation indicated gain-of-function attributes of the newly described E44Q mutation at the

channel levels, showing the genetic variety in ELPD.
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