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Advances in the development of Nav1.8-targeted analgesics
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Abstract: The voltage-gated sodium channel isoform Navl.8 is predominantly distributed in peripheral
injurious sensory neurons and plays a key regulatory role in the development and maintenance of acute and chronic
pain and neuropathic pain. In January 2025, suzetrigine, the first analgesic drug targeting Nav1.8, was approved for
marketing in the United States FDA, marking a major breakthrough in the development of Navl.8-targeted pain
therapeutics. The successful development of the first analgesic for Navl.8 has led to a global interest in the
development of Nav1.8 analgesic inhibitors. This article reviews the structure, physiological function, and drug
development of Nav1.8. We focus on summarizing the electrophysiological properties of Nav1.8, its role in pain,
and the clinical studies of selective inhibitors, aiming to provide a reference for the development of Navl.8

analgesics.
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Schematic diagram of molecular structure and pharmacology of voltage-gated sodium channels (VGSCs). A: Voltage gated

sodium channel structure; B: 2.7 A resolution cryo-EM structure of human Nav1.8 with A-803467 complex. Inset: the amino acids in the

human Nav1.8 channel that bind to A-803467. DI-DIV: Four homologous domains; S1-S6: Six transmembrane helices; ++: Basic amino

acids as voltage-sensor gating charges; VSD: Voltage-sensing domain; PD: Pore domain; TTX: Tetrodotoxin; Blue circles: DEKA (inner),

EEDD (outer) and IFM located on the intracellular loop connecting domains DI-DIV, constitute the proposed neurotoxin receptor site 1 for

the TTX, the selectivity filter that determines Na" passage and the IFM motif that folds into the channel pore to block it during sustained cell

depolarization; Blocks of different colors: Different neurotoxin binding sites and local anesthetic binding sites, with representative inhibitors

for each binding site
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Figure 2 Comparison of persistent currents and electrophysiological parameters in Navl.8-knockout mouse DRG neurons transfected
with human or rat Nav1.8 channels. A, B: Representative traces of Nav1.8 currents recorded from mouse Nav/.8-knockout DRG neurons
expressing rat (A) or human (B) Nav1.8 channels. Voltage was held at =70 mV and stepped from —70 to +40 mV in 5 mV increments for
100 ms; C: Absolute value of persistent currents between rat and human Nav1.8 channels; D: Normalized current-voltage (/-V) relationships
of human and rat Navl.8 channels; E: Comparison of voltage-dependent activation, showing a ~5 mV hyperpolarizing shift in human
Navl1.8 activation compared to rat Navl.8. G/Gmax represents normalized sodium conductance; F: Fast inactivation of human Nav1.8 is
depolarized by 3.7 mV relative to rat Nav1.8, indicating differences in channel gating properties; G—1: Human Nav1.8 channels in trans-
fected Navl.8-knockout mouse DRG neurons generate different firing patterns; G: Representative type I response: a 200 ms depolarizing
stimulus induces a single action potential, with a half-width of less than 10 ms; H: Representative type II response: the first action potential
has a half-width greater than 10 ms; I: Representative bursting firing response: the first all-or-none response is followed by a burst of

multiple spikes. Adapted from Han et al®'’. DRG: Dorsal root ganglion
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Figure 3 The molecular structures of clinically disclosed Nav1.8 inhibitors
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Figure 4 Sequence alignment of the Navl.8 selectivity-associated region with the corresponding segments of the other eight human

voltage-gated sodium channel isoforms. Nav1.8-specific residues, Val746, Lys748, Lys749, Gly750, and Gly1406, are highlighted in red.

The sequence logo above the alignment reflects conservation across isoforms and is color-coded according to amino acid physicochemical

properties: pink indicates small hydrophobic residues, green indicates polar uncharged residues, purple indicates small polar residues, yellow

indicates aromatic residues, blue indicates basic residues, and red indicates acidic residues. The residue numbers of Nav1.8 are shown at the

top
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