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Abstract: Glycine receptors (GlyRs) belong to the ligand-gated ion channel receptor superfamily and are widely distributed
throughout the central nervous system. GlyRs are essential for maintaining visual, auditory, sensory and motor functions, and
abnormalities in its structure and function can lead to various neurological disorders. This review aims to provide an extensive

analysis of the structure, function and regulatory mechanisms of GlyRs, and evaluate its role in various central nervous system
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diseases. Ultimately, this review will provide theoretical support for the development of novel drugs specifically targeting GlyRs.

Key words: inhibitory ion channel; glycine receptor; nervous system diseases
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B 1. H &2 R (GlyR) H R 4 o 7

Fig. 1. Schematic diagram of monomeric structure of glycine
receptor (GlyR). The intracellular loop domain (IL) between
TM3 and TM4 is indicated by simple line segments. ECD,
extracellular domain; TMD, transmembrane domain.
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Fig. 2. Schematic diagram of changes in glycine receptors
(GlyRs) before and after binding with glycine. a: Closed state
of GlyR. b: Open state of of GlyR. ECD, extracellular domain;
TMD, transmembrane domain; Fv, fragment variable.
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Table 1. GlyRs subunits and other targets in neurological diseases

Involved

Additional

Disease . Effects Symptoms References
subunits targets

Hyperekplexia al, p Variants in GLRAI and SLC645 Neonatal hypertonia and an ~ GlyT2 [44, 45, 83)

exaggerated startle reflex

Alcohol use al, a2 Increase in circulating pro-inflammatory Craving and addiction GABA, 173, 84861

disorders cytokines (TNF-a and IL-1p) receptor

Stiff person al GAD 1 Progressive rigidity and GABA [87-89]

syndrome muscle spasms

Chronic a3 Interleukin-induced rapid potentiation of Neuropathic and centralized JAK/STAT %1

inflammatory pain GABAergic neurons pain/central sensitization pathway

Glutamate decarboxylase (GAD) is the rate-limiting step in the decarboxylation of L-glutamate to y-aminobutyric acid (GABA). TNF-

o, tumor necrosis factor; IL-1p, interleukin 1B; GLRAI, gene encoding glucagon-like peptide 1 receptor; SLC6A45, gene encoding

solute carrier family 6; GlyT2, glycine transporter 2.
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Fig. 3. The role of glycine receptor subunits in neurological
disorders. Various subunits of the glycine receptor are
implicated in psychiatric disorders. GlyRs al subunit has a great
influence on various diseases. GlyRs al, 02 and [ subunits are
related to hyperekplexia and alcohol use disorder, while GlyRs

a3 subunit is related to chronic inflammatory pain.
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