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Recent advances in microglial activation for treatment of chronic
neuropathic pain
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(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: As the primary innate immune cells in the central nervous system, microglia can be activated by
external noxious stimulus and in turn interact with astroglia and neurons to induce neuroinflammation and facilitate
the transmission of pain signals. This response can help the central nervous system adapt to the changes of the
internal environment induced by noxious stimulus, leading to the long-term sensitivity of peripheral and central
pain nerve conduction pathways and chronic neuropathic pain. Numerous researches found that activation of
microglia participated in the occurrence and maintenance of chronic neuropathic pain, and inhibition of microglial
activation in the spinal cord or the brain had analgesic effect in animal experiments. Due to the fact that molecular
and cellular mechanisms between the activation of microglia and pain remittence are unclear, there are many
difficulties in designing of new drugs selectively targeting to the activation of microglia for treatment of chronic
neuropathic pain. We review here the research articles on microglia and chronic neuropathic pain, sorting out
the relationship between microglia and chronic neuropathic pain, and provide new ideas for the development of
new drugs targeting to microglia for the treatment of chronic neuropathic pain.
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Figure 1 Mechanism of pain signals transmission between microglia and spinal dorsal horn neuron. DAMPs/PAMPs: Damage-associated

molecular patterns/ pathogen-associated molecular patterns; TLR2/4: Toll-like receptor 2/4; TMEMI16F: Transmembrane protein 16 F;

TREM2: Triggering receptor expressed myeloid cells 2; CSF1: Colony stimulating factor 1; CSF1R: Colony stimulating factor 1 receptor;
DAP12: DNAX activation protein 12; CX3CL1: Chemokine C-X3-motif ligand 1; CX3CR1: Chemokine C-X3-motif receptor 1; ATP:
Adenosine triphosphate; P2X7R: Purinergic ligand-gated ion channel 7 receptor; P2Y12R: Purinergic metabotropic G-protein coupled 12

receptor; NF-xB; Nuclear factor-«B; p38 MAPK: p38 mitogen-activated protein kinase; IRF: Interferon regulatory factor; NLRP3: Nucleo-
tide-binding oligomerization domain-like receptor 3; IL-14: Interleukin-14; Pro-IL-14: Precursor-interleukin-14; NMDAR: N-Methyl-D-

aspartic acid receptor; GABAR: y-Aminobutyric acid receptor; GlyR: Glycine receptor
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IR N, A B &84 J5, TLR2 #1 TLR4 & 5 H #i
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I PR A A3 B B6AIE o [R] I, PEE N4 52 A 76 48 1 4 22 0 v 1)
VB FE AL LA B 25901 P BE A R I 75 B EAT VR N1
Wt .

24 &R B EF 1 (colony stimulating factor 1,
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R AR G 20 M 2 RS 5 e A S, P A K E R
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BRI 7, F2 1) 20 P [ 453473 S o b . BAE A 9T I,
AR 7 75 R 28 22 4 1) 22 e NI TS A L 3R
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T VER 2 R AR R . p38 A 22 B JE IO I AR (1
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e, TS T AKX R A0 R Ak . A e H, PN v A
CX3CL1 55 p38 filf 1 A ] i a3k /) Jie Jod 248 i v A4 5 7=
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2.6 #E#F 28 B B & M = 4K (triggering receptor
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B ARG, 75/ BRA A A 245477 R0 7 3 AR i 24
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