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Overview: Sodium channels are voltage-gated sodium-selective ion channels present in the membrane of most excitable cells. Sodium channels
comprise of one pore-forming a subunit, which may be associated with either one or two b subunits (Isom, 2001). a Subunits consist of four
homologous domains (I–IV), each containing six transmembrane segments (S1–S6) and a pore-forming loop. The positively charged fourth
transmembrane segment (S4) acts as a voltage sensor and is involved in channel gating. Auxiliary b1, b2, b3 and b4 subunits consist of a large
extracellular N-terminal domain, a single transmembrane segment and a shorter cytoplasmic domain.

The nomenclature for sodium channels was proposed by Goldin et al. (2000) and approved by the NC-IUPHAR subcommittee on sodium
channels (Catterall et al., 2005).

Nomenclature NaV1.1 NaV1.2 NaV1.3 NaV1.4 NaV1.5
Alternative names Brain type I Brain type II Brain type III m1, SkM1 h1, SkM II, cardiac
Ensembl ID ENSG00000144285 ENSG00000136531 ENSG00000153253 ENSG00000007314 ENSG00000183873
Activators Veratridine,

batrachotoxin
Veratridine,
batrachotoxin

Veratridine,
batrachotoxin

Veratridine,
batrachotoxin

Veratridine,
batrachotoxin

Blockers Tetrodotoxin
(10 nM), saxitoxin

Tetrodotoxin
(10 nM), saxitoxin

Tetrodotoxin
(2–15 nM), saxitoxin

m-Conotoxin GIIIA,
tetrodotoxin (5 nM),
saxitoxin

Tetrodotoxin (2 mM)

Functional
characteristic

Fast inactivation
(0.7 ms)

Fast inactivation
(0.8 ms)

Fast inactivation
(0.8 ms)

Fast inactivation
(0.6 ms)

Fast inactivation
(1 ms)

Nomenclature NaV1.6 NaV1.7 NaV1.8 NaV1.9
Alternative names PN4, NaCH6 PN1, NaS SNS, PN3 NaN, SNS2
Ensembl ID ENSG00000196876 ENSG00000169432 ENSG00000185313 ENSG00000168356
Activators Veratridine, batrachotoxin Veratridine, batrachotoxin – –
Blockers Tetrodotoxin (6 nM),

saxitoxin
Tetrodotoxin (4 nM),
saxitoxin

Tetrodotoxin (60 mM) Tetrodotoxin (40 mM)

Functional characteristic Fast inactivation (1 ms) Fast inactivation (0.5 ms) Slow inactivation (6 ms) Slow inactivation (16 ms)

Sodium channels are also blocked by local anaesthetic agents, anti-arrythmic drugs and antiepileptic drugs. There are two clear functional
fingerprints for distinguishing different subtypes. These are sensitivity to tetrodotoxin (NaV1.5, NaV1.8 and NaV1.9 are much less sensitive to
block) and rate of inactivation (NaV1.8 and particularly NaV1.9 inactivate more slowly).
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