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Current research status of sigma-1 receptor as a therapeutic target
for anxiety disorders
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Abstract: Anxiety disorder, as a psychiatric condition characterized by high prevalence, chronic progression,
and frequent comorbidities, faces significant limitations with current clinical treatments such as selective serotonin
reuptake inhibitors, serotonin-norepinephrine reuptake inhibitors, and benzodiazepines. These therapies are often
constrained by limited efficacy, notable side effects, and issues of drug resistance. In recent years, the sigma-1
receptor has emerged as a promising target for novel anti-anxiety medications, with its ligands demonstrating
significant anxiolytic effects in various animal models, offering new hope for addressing current therapeutic
challenges. However, no anti-anxiety drugs targeting the sigma-1 receptor have advanced to clinical research
stages. Therefore, this article reviews recent progress in understanding the molecular mechanisms of the sigma-1
receptor in anxiety disorders and summarizes the pharmacological efficacy of its ligands in animal models, aiming
to provide a theoretical foundation and research directions for the development of innovative anti-anxiety drugs
targeting the sigma-1 receptor.
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Mechanism of sigma-1 receptor agonists in the treatment of anxiety disorders. S1R: Sigma-1 receptor; BiP: Binding

immunoglobulin protein; MAM: Mitochondrion-associated membrane; NR2A: N-Methyl-D-aspartate receptor subunit 2A; CREB: cAMP

response element binding protein; BDNF: Brain-derived neurotrophic factor; TrkB: Tropomyosin related kinase receptor B; ERK:

Extracellular signal regulated kinase; mTOR: Mammalian target of rapamycin; PSD95: Postsynaptic density 95; GluA1: Glutamate receptor

subunit Al; VGCC: Voltage gated calcium channels; GABAR: Gamma-aminobutyric acid receptor; IREla: Inositol-requiring enzyme la;
XBP1: X-box binding protein 1; AKT: Protein kinase B; Gsk-34: Glycogen synthase kinase-3f; Nrf2: Nuclear factor erythroid 2-related

factor 2; HO-1: Heme oxygenase-1; ROS: Reactive oxygen species; NF-«B: Nuclear factor kappa B
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Table 1

The effect of sigma-1 receptor ligand on animal anxiety like behavior. PTSD: Post-traumatic stress disorder; CUMS: Chronic

unpredicted mild stress; ASI: Acidified saline intramuscular injections; EPM: Elevated plus maze test; OE: Open arm entries; TOA: Time in

open arms; LOA: Latency to open arms; OFT: Open field test; TD: Total distance; TC: Time in the center; DC: Distance in the center; CE:

wkx

Center entries; LDB: Light dark box; TID: Time in dark; NOT: Number of transitions; ZMT: Zero maze test. P < 0.05, "P < 0.01, P <

0.001 vs model group

SIR ligand Ligand type Animal Model Anxiety assessment Ref.
Fabomotizole Agonist BALB/c mice — EPM (OE™", %0E™, TOA™, %TOA™™) [10]
PRE084 Agonist SD rat Single prolonged stress induced PTSD OFT (TD, %TC", DC"), EPM (%TOA", %0E")  [28-30]
Pitolisant Agonist CD-1 mice Corticosteroid induced depression EPM (TOA’, OE") [9]
YL-0919 Agonist C57BL/6] mice Lipopolysaccharide induced depression ~ OFT (TD, TC™, CE") [44]

Agonist C57BL/6 mice Postpartum depression OFT (TD, CE’), EPM (%OE") [26]

SOMCL-668 Allosteric =~ C57BL/6 mice Methamphetamine induced anxiety like ~ LDB (TID™, NOT), EPM (TOA", OE) [62]
modulator behavior

CUMS induced anxiety like behavior OFT (TC") [24]

E-52862 Antagonist  CD-1 mice Monosodium iodoacetate induce EPM (LOA, %TOA, %0OE), ZMT (LOA, %TOA) [46]

osteoarthritis pain
Compound 3 Antagonist  SD rat
BD1063 CD-1 mice

Binge eating model
Antagonist

Reserpine induced myalgia
ASI induced fibromyalgia

OFT (CE, DC) [63]
LDB (%TID™) [45]
LDB (%TID)

AT A% R ISATR S S W] A1 Ay TN 8 8 %ot SO TR 7 7
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