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[Abstract] The incidence of orofacial pain is high, and its pathological mechanism is complex. Currently, there is a
lack of long-lasting and effective clinical treatment drugs, resulting in a major economic burden to patients and society.
Therefore, it is important to develop more durable and effective drugs for treatment. In recent years, substantial evi-
dence has shown that ac-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors (AMPARS) play a vital role in so-
matic and orofacial pain. Among them, subunit phosphorylation regulated by protein kinases and interactions with part-
ner proteins promote the activation and trafficking of AMPARSs and signal transduction to regulate the expression of AM-
PARs. The increase of GluA1-containing AMPARs promotes calcium ion influx, further activating protein kinases and
auxiliary proteins, which forms a self-feedback loop. This is an important mechanism that promotes chronic pain. The ex-
pression of AMPARs in the trigeminal nervous system and the spinal cord nervous system overlaps, and the above mech-
anism may also participate in regulating orofacial pain. However, research on AMPARs in orofacial neuropathic pain or
cancer-related pain is relatively insufficient, and more in-depth research is needed in the future. Furthermore, there is a
lack of clinical evidence for AMPAR antagonists to treat pain. Understanding the regulatory mechanisms of the activa-
tion and trafficking of AMPARs and precisely intervening in the activation and trafficking of AMPARs may provide ef-

fective strategies for the development of new analgesics and offer new insights for treating orofacial pain.
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CP-AMPARs CI-AMPARs Under stimulating conditions such as tissue
Ca2+ Ca2t damage and inflammation, NMDARs on the
Postsynaptic ‘a‘ w o 51 postsynaptic membrane are activated to pro-
membrane ‘gz = E o a2e- V. ) . L
= a PSD-95' g ‘NSF mote Ca” influx, which activates protein ki-
\9’ E G ABP/GRIP nases such as PKC, CaMKII, PKA, etc.,
Ca2+ VvV Ca2+ ’ PKC and induces the phosphorylation of GluAl
Ser’s45‘ — PKA L and GluA2 subunits. This process is also
d regulated by auxiliary proteins such as
Ser880

5 Ser831 - -— CaMKII

- Ser818 PKC

\
o

E

\ TARPs, PSD-95, PICK1, ABP/GRIP, NSF,
a2d -1, etc. The above mechanisms in-
crease the trafficking of receptors and sig-
nal transduction, which results in a conver-
sion of predominantly CI-AMPARs (calcium
- impermeable) to CP- AMPARs (calcium -

permeable) on the postsynaptic membrane.

The increase of CP-AMPARs further promotes Ca’* influx, thereby promoting the activation of protein kinases and auxiliary proteins. This

forms a self-feedback loop and further promotes the increase of CP-AMPARs on the postsynaptic membrane, which is an important mecha-

nism for chronic pain. CP-AMPARs: Ca**-permeable AMPARs; CI-AMPARs: Ca’'-impermeable AMPARs; NMDARs: N-methyl-D-aspartate

receptors; PKA: protein kinase A; CaMKII: Ca’'/calmodulin-dependent protein kinases II'; PKC: protein kinase C; TARPs: transmembrane

AMPAR regulatory proteins; PSD-95: postsynaptic density protein-95; PICKI1: protein interacting with C kinase 1; NSF: N-ethylmaleimide-

sensitive fusion protein; ABP: AMPAR-binding protein; GRIP: Glutamate receptor interacting protein
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Molecular biological mechanisms of AMPARs mediating chronic pain
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