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[Abstract] Neuropathic pain (NP) is a chronic pain disorder caused by injury to the central or peripheral nervous systems.
The role of oligodendrocytes (OLs) in neuronal support and axonal insulation has been extensively studied; however, research on
their involvement in pain modulation remains an emerging field. This review summarizes recent progress in understanding the
mechanisms by which OLs contribute to NP, focusing on three key aspects: (1) disruption of myelin homeostasis resulting from OL
apoptosis and aberrant differentiation of oligodendrocyte precursor cells (OPCs); (2) activation of inflammatory cascades driven by
OL-secreted pro-inflammatory cytokines such as interleukin (IL)-33, IL-24); and (3) intercellular crosstalk between OLs and other
glial cells. Potential therapeutic targets and novel treatment strategies are also discussed, aiming to provide theoretical insights and
new perspectives for research on NP mechanisms and to promote the development of relevant therapeutic approaches.
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HHE 2 FH 3(DKK3) A] il SNT J& B8 HH B 14545 &
457+ 1(Iba-1, MGHREM)FRIL, e MG M M1
Rl MBI AL, IR 2 R AE , SR X OL
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S5 E R i, 7E EAE MR g rhpk 4
T2 K A 7 0] 12 55 MG RO BERS 1S PRESCR , R4
RIETY; ASHSHEEIE RS, mHFAN Bk
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FEAR, 530U/ B AU PE T e, Ik, MG
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AR AR B EDUE, HORHEDIRAST CXx43 1 Cx47
FIRT I, 78 OL WIFEIG 5 Dy RedE R T 4% M
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Tab.1 Research progress of oligodendrocytes in neuropathic pain
YEFHHLE SHER I WA atspiliie SCIERIS I S 30k
o b e OL TS ECMZEAZYE | BEMBIR , %L e DTX i 5 OL il fil 4%
OL 1= 5 B i Bk 570 A PR PLP, MAG A4 SR U [24]
[T 2250 S OL TS, 3G Caspase-3, MBP. MAG #i5 TFF%; Fh-
/> MBP FIMAG Caspase-3 %Kik 174 OIF B [39-40]
HIV &Y K fuast i Jo9 7 1097 10 OPC 43 IL-1B. TNF-o il elF2 EARIL  HIV /S Y 25 i J2 Bt % [25]
1k, BEIAHBER S i 44k ST
. R - e Notch1/Jagged1 {5 515 5 o
OPC/HEERT  Notch il &I BHA% OPC 1] 4 OL 43fk 23-CNPase . MBD FikFA(T SCL/IMUS AL [31]
i e s " e s BMP7/STAT3 38 &0 ; 12 M R P = SRz
M EEREE BMP7INHI OL TS, Ut /MbIF S fmrass 2 3.CNPase. MBPZEk I8 5 e SCIL K BURER) [26-29]
AW MBP Rk TR, IREREHEER MBPRBIKE CCI/NRARRY [34]
s . PI3K/Akt/mTORGE BTG LML EAE /)N BLRE B (I Jhs
T S PI3K/Akt/mTOR M OPCAM L FIREHETE A ) [33]
DAPT I fil Notch 38 4%, 2 1 i 5 754 -9 s A 2E BT T R Y
LT R i Notch (75 WA ) weskppn (Y




RICEEZE 202655 H28H 251 2Esi

(8 %)
YRR B E)) S5 SRS B
A3 WA IL-33 1 16 = > (11 S _ R N
IL-33/ST2 % %Ié;ﬁgi{gL 33 F ST2 2R, ke ¢ ;33451’\;2?‘%;”11;2;;1;?@ CCI. SNI/]NEE7] [17]
&S ST ES, TESEIL-33 /2 - . - N .
;fﬁiﬁ’%mﬁ”y WESIL 33 SR Gy st b 133 (5 2165 ST2 AL/ ML [44]
s = , IL-24/IL-20R2 41 4 (R F-(IL- I
. OL 74 IL-24 B35 IL-20R2 3244, Ml 22 A s SNI/CCI/)N AR 1Y (%
- )BT, iR - .
WA 18 INFRIL SR ppgrnsatsion)
T SN A AR
MG-OLZEE 1(\)411 f%g%w]aggedl, PAHE Notch SZ A ] %?t%ih/Jaggedx AR T H UMb R S AR [60]
P2X4 Z A5 MG IE LI R IL-1B, P2X4 - P SEYG T H B o g 1
rDKK3 fi ik MG fii] M2 A Ak, ;A\Zz;ip;ﬁf@cmo@%wﬂn, B sntx s [63]
AS.OLAZE ﬁﬁi&i&ﬁﬁg;ﬂf);ﬁ% FLER % 15 K MCT1 gd%(ngl Iy fig B A9 5 BG4y MS [55,60]
ASPRLLRPLSFIRHIRIELT . LRPUBIUR gy g SmotisiaokBeIE. SCUMRBER 4]
A {2 ATP i# 3 P2X7 Z /K15 & OL 45 M 2 FE 1= P2X7 SZ IR BTG BA5 M 2 ; p2v12 {41 OPC 4N 77 K [83]
AT T P2Y12 ZZAA3% OPC S 1o AR G IETE S A R A SR B AR A
CX43 JlE B ATP, IIHMIZICNMDA  CX43-ATP-NMDA SZA RG] % CCI KRB (Cx43 (78]
Zk Jr At i i)
R A E BUMTT OL NMDA FlmGluRS, $3 NMDA/mGIuRS ZIAHE 51 k2% EAEBR (AMPA Z 14 (6]
R P Y R FEHRNATT)

OL. /DA AML ; Caspase-3. [E KA (15 3; MBP. SEH§OM: 2 15 PLP. BEHHA (IR ;s MAG. BRI AHICHE & 1 ; OPC. e e il
MURTAAN; DTX. MRS ; IL. FI4IEA 25 TNF-o JIRIRIEIN T o; OTH. Bl 22591 S 00 353 ;. 2',3-CNPase. 2/,3- BRI 1R 3
W2 BRES; BMP7. U1 7; mTOR LAWY FRIAEE RILAE N ; SCL AR5 ; CCLABYEALBIZ Finiii; BAE. SC5 1k H B
VEVENEBESS ; DAPT. —Fh Notch il HHMHGIFH ;. ST2.1L-33 44 SNL ARH 2R/ 040i; MG, /NKIEANNE; AS. I F40MI; MCT1. ¥
BRIRFHZE M 1; LPRLARE EIR R 2 ARG 1 15 P2X 324K B F3 il ATP 2244 ; DKK3. T4l A\ Dickkopf HHICEE [13; P2Y Z{K. G
IR ATP 521K CX43. HA%K 1 43; NMDA. N-HIE-D- KA E R ; mGuRS. fCHRAERZ A Ss; MS. Z &L

(&2 Tk oligodendrocytes in information processing[J]. Nat Commun,
2020, 11 (1): 5497.

[1] Finnerup NB, Kuner R, Jensen TS. Neuropathic pain: from
[9]  Khelfaoui H, Ibaceta-Gonzalez C, Angulo MC. Functional myelin in

mechanisms to treatment[J]. Physiol Rev, 2021, 101(1): 259-301. 4 .
cognition and neurodevelopmental disorders[J]. Cell Mol Life Sci,

2024, 81 (1): 181.
[10] Borghi SM, Fattori V, Hohmann MSN, et al. Contribution of spinal

[2] Hange N, Poudel S, Ozair S, et al. Managing chronic neuropathic
pain: recent advances and new challenges[J]. Neurol Res Int, 2022,
2022: 8336561.

[3] Miller KD, Nogueira L, Devasia T, et al. Cancer treatment and
survivorship statistics[J]. CA Cancer J Clin, 2022, 72(5): 409-436. (1]

(4] PREIMERINSY T £ Z A . AR BIEPRI2Y T L IR
(], IR BE 22 4R, 2013, 19(12): 705-710.

[S] LiS, Zhao F, Tang Q, et al. Sarco/endoplasmic reticulum Ca** [12]
-ATPase (SERCA2b) mediates oxidation-induced endoplasmic

cord oligodendrocytes to neuroinflammatory diseases and pain[J].
Curr Med Chem, 2019, 26 (31): 5781-5810.

Balzani E, Fanelli A, Malafoglia V, et al. A review of the clinical and
therapeutic implications of neuropathic pain[J]. Biomedicines,
2021,9 (9): 1239.

Lazzarotto A, Hamzaoui M, Tonietto M, et al. Time is myelin: early

cortical myelin repair prevents atrophy and clinical progression in

reticulum stress to regulate neuropathic pain[J]. Brit ] Pharmacol, multiple sclerosis[J]. Brain, 2023, 147 (4): 1331-1343.

2022, 179 (9): 2016-2036. [13] Moser T, Akgiin K, Proschmann U, et al. The role of TH17 cells in
[6] Ghazisaeidi S, Muley MM, Salter MW. Neuropathic pain: multiple sclerosis: therapeutic implications[J]. Autoimmun Rev,

mechanisms, sex differences, and potential therapies for a global 2020, 19 (10): 102647.

problem[J]. Annu Rev Pharmacol, 2023, 63: 565-583. [14] LiR, Bar-Or A. The multiple roles of B cells in multiple sclerosis and
[7]  Benamer N, Vidal M, Balia M, et al. Myelination of parvalbumin their implications in multiple sclerosis therapies[J]. Cold Spring

interneurons shapes the function of cortical sensory inhibitory Harb Perspect Med, 2019, 9(4): 2029108.

circuits[J]. Nat Commun, 2020, 11 (1): S151. [15] Kamarehei M, Kabudanian Ardestani S, Firouzi M, et al. Increased

[8] Moore S, Meschkat M, Ruhwedel T, et al. A role of expression of endoplasmic reticulum stress-related caspase-12 and



(17]

(18]

(19]

(20]

(21]

(26]

(27]

[29]

(30]

CHOP in the hippocampus of EAE mice[J]. Brain Res Bull, 2019,
147:174-182.

Van Schaik PEM, Zuhorn IS, Baron W. Targeting fibronectin to
overcome remyelination failure in multiple sclerosis: the need for
brain- and lesion-targeted drug delivery[J]. Int ] Mol Sci, 2022, 23
(15): 8418.

Zarpelon AC, Rodrigues FC, Lopes AH, et al. Spinal cord
oligodendrocyte-derived alarmin IL-33 mediates neuropathic pain
[J]. FASEB J, 2015, 30 (1): 54-65.

Xu T, Liu C, Deng S, et al. The roles of microglia and astrocytes in
myelin phagocytosis in the central nervous system[J]. J Cereb
Blood Flow Metab, 2023, 43(3): 325-340.

Kirby L, Jin J, Cardona JG, et al. Oligodendrocyte precursor cells
present antigen and are cytotoxic targets in inflammatory
demyelination[J]. Nat Commun, 2019, 10(1): 3887.

Clayton BLL, Tesar PJ. Oligodendrocyte progenitor cell fate and
function in development and disease[J]. Curr Opin Cell Biol, 2021,
73: 35-40.

Osipovitch M, Asenjo Martinez A, Mariani JN, et al. Human ESC-
derived chimeric mouse models of Huntington's disease reveal cell-
intrinsic defects in glial progenitor cell differentiation[J]. Cell Stem
Cell, 2019, 24: 107-122.e107.

Philips T, Bento-Abreu A, Nonneman A, et al. Oligodendrocyte
dysfunction in the pathogenesis of amyotrophic lateral sclerosis[J].
Brain, 2013, 136 (2): 471-482.

Ding YQ, Qi JG. Sensory root demyelination: transforming touch
into pain[J]. Glia, 2022, 70(3): 397-413.

Gritsch S, Lu J, Thilemann S, et al. Oligodendrocyte ablation
triggers central pain independently of innate or adaptive immune
responses in mice[J]. Nat Commun, 2014, S: 5472.

McGuire JL, Grinspan JB, Jordan-Sciutto KL. Update on central
nervous system effects of HIV in adolescents and young adults[J].
Curr HIV/AIDS Rep, 2023, 20(2): 19-28.

FROFIZE, W, RERINEE . i 2o B MEAC0 Sh RS () e 5 15
SE[). TR R A A, 2023, 29(10): 725-730.

Markusson S, Raasakka A, Schroder M, et al. Nanobodies against
the myelin enzyme CNPase as tools for structural and functional
studies[J].J Neurochem, 2025, 169(1): e16274.

Chen K, Wei X, Wang R, et al. BMP?7 alleviates trigeminal neuralgia
by reducing oligodendrocyte apoptosis and demyelination[J]. J
Headache Pain, 2023, 24 (1): 143.

Saito H, Katagiri A, Okada S, et al. Ascending projections of
nociceptive neurons from trigeminal subnucleus caudalis: a
population approach[J]. Exp Neurol, 2017, 293: 124-136.

Wang C, Zhang CJ, Martin BN, et al. IL-17 induced NOTCH1
activation in  oligodendrocyte  progenitor cells enhances
proliferation and inflammatory gene expression[J]. Nat Commun,
2017, 8: 15508.

Li C, Huang S, Zhou W, et al. Effects of the notch signaling pathway
on secondary brain changes caused by spinal cord injury in mice[J].
Neurochem Res, 2022, 47 (6): 1651-1663.

Mather ML, Jeffries MA, Wood TL. The mechanistic target of
rapamycin as a regulator of metabolic function in oligodendroglia
during remyelination[J]. Curr Opin Pharmacol, 2022, 63: 102193.
Giacoppo S, Pollastro F, Grassi G, et al. Target regulation of PI3K/
Akt/mTOR pathway by cannabidiol in treatment of experimental
multiple sclerosis[J]. Fitoterapia, 2017, 116: 77-84.

(39]

[40]

(47]

(48]

[s0]

[s1]

Med J Chin PLA, Vol. 51, No. 5, May 28, 2026

Zhu TT, Wang H, Liu PM, et al. Clemastine-induced enhancement
of hippocampal myelination alleviates memory impairment in mice
with chronic pain[J]. Neurobiol Dis, 2023, 190: 106375.

Lynch C, Nagpal J, Clarke G, et al. Wrapping things up: recent
developments in understanding the role of the microbiome in
regulating myelination[J]. Curr Opin Physiol, 2021, 23: 100468.
Tang W, Wang Q, Sun M, et al. The gut microbiota-
oligodendrocyte axis: a promising pathway for modulating
oligodendrocyte ~ homeostasis  and
disorders[J]. Life Sci, 2024, 354: 122952.
Mayerl S, Heuer H. Thyroid hormone transporter Mct8/Oatplcl

demyelination-associated

deficiency compromises proper oligodendrocyte maturation in the
mouse CNS[J]. Neurobiol Dis, 2023, 184: 106195.
Ahmed S, Travis SD, Diaz-Bahamonde FV, et al. Early influences of
microbiota on white matter development in germ-free piglets[]J].
Front Cell Neurosci, 2021, 15: 807170.

S, FRIRIC . o 222 B o 440 L 7 o 228 Bk P TR i
TR ). HP P BE 2R 24, 2024, 30(6): 407-412.
Wang XX, Cui LL, Gan SF, et al. Inhibition of oligodendrocyte
apoptosis in the prelimbic medial prefrontal cortex prevents
fentanyl-induced hyperalgesia in rats[J]. J Pain, 2022, 23 (6): 1035-
1050.
Wu A, Zhang J. Neuroinflammation, memory, and depression: new
approaches to hippocampal neurogenesis[J]. ] Neuroinflammation,
2023,20(1): 283.
Liu Y, Wang H. Peripheral nerve injury induced changes in the
spinal cord and strategies to counteract/enhance the changes to
promote nerve regeneration[J]. Neural Regen Res, 2020, 15 (2):
189-198.
Gwak YS, Hulsebosch CE, Leem JW. Neuronal-glial interactions
maintain chronic neuropathic pain after spinal cord injury[J].
Neural Plast, 2017, 2017: 2480689.
Li HN, Yang QQ, Wang WT, et al. Red nucleus IL-33 facilitates the
early development of mononeuropathic pain in male rats by
inducing TNF-a through activating ERK, p38 MAPK, and JAK2/
STAT3([J]. ] Neuroinflammation, 2021, 18(1): 150.
Rutkowski MD, DeLeo JA. The role of cytokines in the initiation
and maintenance of chronic pain[J]. Drug News Perspect, 2002, 15
(10): 626-632.
Arora H, Javed B, Kutikuppala LVS, et al. ST2 levels and
neurodegenerative diseases: is this a significant relation? [J]. Ann
Med Surg (Lond), 2024, 86(5): 2812-2817.
R E B IL-33 ] 32 R ST2 1E/INBR A RE I B L B0 v 1Y
TEI B HLHI[D]. 1. 5 B R, 2013,
Schifers M, Svensson CI, Sommer C, ef al. Tumor necrosis factor-
alpha induces mechanical allodynia after spinal nerve ligation by
activation of p38 MAPK in primary sensory neurons|J]. ] Neurosci,
2003,23(7): 2517-21.
Hsieh CT, Lee YJ, Lee JW, et al. Interleukin-1 receptor antagonist
ameliorates the pain hypersensitivity, spinal inflammation and
oxidative stress induced by systemic lipopolysaccharide in neonatal
rats[J]. Neurochem Int, 2020, 135: 104686.
Cai Y, He C, Dai Y, et al. Spinal interleukin-24 contributes to
neuropathic pain after peripheral nerve injury through interleukin-
20 receptor2 in mice[J]. Exp Neurol, 2024, 372: 114643.
Ma Q, Tian JL, Lou Y, et al

neuroinflammation and neurodegeneration in Parkinson's disease

Oligodendrocytes ~ drive

809



20264E5 H28H s HEsH

[52]

(53]

[54]

(55]

[s6]

(57]

(s8]

[59]

(60]

(61]

(62]

(63]

(64]

(65]

(66]

(67]

(68]

via the prosaposin-GPR37-IL-6 axis[J]. Cell Rep, 2025, 44(2):
115266.

Wang C, Zhang CJ, Martin BN, et al. IL-17 induced NOTCH1
activation  in  oligodendrocyte  progenitor cells enhances
proliferation and inflammatory gene expression[J]. Nat Commun,
2017, 8: 15508.

Li X, Ding Z, Liu K, et al. Astrocytic phagocytosis of myelin debris
and reactive characteristics in vivo and in vitro[J]. Biol Cell, 2023,
115 (12): €202300057.

Rahimian R, Perlman K, Canonne C, et al. Targeting microglia-
oligodendrocyte crosstalk in neurodegenerative and psychiatric
disorders[J]. Drug Discov Today, 2022, 27 (9): 2562-2573.

Nutma E, van Gent D, Amor §, ef al. Astrocyte and oligodendrocyte
cross-talk in the central nervous system[J]. Cells, 2020, 9 (3): 600.
HuL, An E, Zhu Z, et al. Grape seed-derived procyanidins decreases
neuropathic pain and nerve regeneration by suppression of Toll-like
receptor 4-myeloid differentiation factor-88 signaling[J]. Mol Pain,
2024, 20: 17448069241256466.

Zhang ZQ, Ji SM, Yang LY, et al. Triptolide alleviates neuropathic
pain by inhibiting the activation of microglial Toll-like receptor 3
[J].] Integr Neurosci, 2022, 21 (6): 150.

Liddelow SA, Guttenplan KA, Clarke LE, et al. Neurotoxic reactive
astrocytes are induced by activated microglia[J]. Nature, 2017, 541
(7638): 481-487.

Schréder LJ, Mulenge F, Pavlou A, et al. Dynamics of reactive
astrocytes fosters tissue regeneration after cuprizone-induced
demyelination[J]. Glia, 2023, 71(11): 2573-2590.

Ji A, XuJ. Neuropathic pain: biomolecular intervention and imaging
via targeting microglia activation[J]. Biomolecules, 2021, 11(9):
1343.

Wei X, Huang C, Chen K, et al. BMP7

neuroinflammation after spinal cord injury by suppressing the

attenuates

microglia activation and inducing microglial polarization via the
STAT3 pathway([J]. Neurochem Res, 2023, 48 (9): 2687-2700.
Miron VE, Boyd A, Zhao JW, et al. M2 microglia and macrophages
drive oligodendrocyte differentiation during CNS remyelination[J].
Nat Neurosci, 2013, 16(9): 1211-1218.

Zhang LQ, Gao SJ, Sun J, et al. DKK3 ameliorates neuropathic pain
via inhibiting ASK-1/JNK/p-38-mediated microglia polarization
and neuroinflammation[J]. J Neuroinflammation, 2022, 19(1): 129.
Qin B, Li Y, Liu X, et al. Notch activation enhances microglial
CX3CR1/P38 MAPK pathway in rats model of vincristine-induced
peripheral neuropathy(J]. Neurosci Lett, 2020, 715: 134624.

KT, 25, At RT, 45 . M2 BN A AR Ak A2 1 20 5 JRe
LA 1) 3 A —— 2 22 R PR R AR AE B PR AR A R AR
01, P A B2 2R, 2022, 32(2): 126-132.

Chen C, Shu Y, Yan C, et al. Astrocyte-derived clusterin disrupts
glial physiology to obstruct remyelination in mouse models of
demyelinating diseases[J]. Nat Commun, 2024, 15(1): 7791.
TSCIGE, 25 a7 i, E W . APl 28 3R 0 v ) BT o 400 L it
Z PB4 BB R K B R (). AR AL G A i B
Ji, 2025, 52(7): 1792-1803.

Li D, Yang K, Li J, et al. Single-cell sequencing reveals glial cell
involvement in development of neuropathic pain via myelin sheath
lesion formation in the spinal cord[J]. ] Neuroinflammation, 2024,
21(1):213.

(69]

(70]

(71]

(72]

(73]

[74]

(75]

(76]

(77]

(78]

(79]

[80]

(81]

(82]

(83]

(84]

Franklin RJM, Bodini B, Goldman SA. Remyelination in the Central
Nervous System([]J]. Cold Spring Harb Perspect Biol, 2024, 16(3):
a041371.

Narine M, Colognato H. Current insights into oligodendrocyte
metabolism and its power to sculpt the myelin landscape[J]. Front
Cell Neurosci, 2022, 16: 892968.

Kalafatakis I, Karagogeos D. Oligodendrocytes and microglia: key
players in repair[J].
Biomolecules, 2021, 11(7): 1058.

Baaklini CS, Ho MFS, Lange T, et al. Microglia promote

myelin  development, damage and

remyelination independent of their role in clearing myelin debris[J].
Cell Rep, 2023, 42(12): 113574,

Shen S, Cheng X, Zhou L, et al. Neutrophil nanovesicle protects
against experimental autoimmune encephalomyelitis through
enhancing myelin clearance by microglia[J]. ACS Nano, 2022, 16
(11): 18886-18897.

Song W, Junhao D, Haitao F, et al. Astrocytes directly clear myelin
debris through endocytosis pathways and followed by excessive
gliosis after spinal cord injury[J]. Biochem Biophys Res Commun,
2020, 525(1): 20-26.

Wan T, Zhu W, Zhao Y, et al. Astrocytic phagocytosis contributes to
demyelination after focal cortical ischemia in mice[J]. Nat
Commun, 2022, 13(1): 1134.

Wang S, Deng J, Fu H, et al. Astrocytes directly clear myelin debris
through endocytosis pathways and followed by excessive gliosis
after spinal cord injury[J]. Biochem Biophys Res Commun, 2020,
525(1): 20-26.

Jiang L, Wang Y, Wu QZ, et al. Microglia modulate integrity of
myelin and proliferation of oligodendrocyte precursor cells in
murine model of bone cancer pain[J]. Eur ] Pharmacol, 2025, 996:
17758S.

FRZ . Cxa3 90 YRI5 0 5 i o 240 [ 1B 3 el 42 /0 ¢
JES SR A 240 ML % 75 AR B R I 52 (D). K 5 = F Rk
2%, 2012.

B2 SC. DG I A P CaMIKIT 42 Cxed3/ Caxed7 4 Wi i 1
BT RES R I B AT [D]. T PR FE KPR
BEK2#, 2024

Basu R, Sarma JD. Connexin 43/47 channels are important for
astrocyte/oligodendrocytecross-talk ~ in
demyelination[J]. ] Biosci, 2018, 43(5): 1055-1068.

Liu Y, Cai X, Shi B, et al. Mechanisms and therapeutic prospects of

myelination ~ and

microglia-astrocyte interactions in neuropathic pain following
spinal cord injury[J]. Mol Neurobiol, 2025, 62(4): 4654-4676.
Inoue K. Role of the P2X4 receptor in neuropathic pain[J]. Curr
Opin Pharmacol, 2019, 47: 33-39.

Agostinho P, Madeira D, Dias L, et al. Purinergic signaling
orchestrating neuron-glia communication[J]. Pharmacol Res, 2020,
162: 105253.

Boccuni I, Bas-Orth C, Bruehl C, et al. Glutamate transporter
contribution to retinal ganglion cell vulnerability in a rat model of
multiple sclerosis[J]. Neurobiol Dis, 2023, 187: 106306.

Su Y, Verkhratsky A, Yi C. Targeting connexins: possible game
changer in managing neuropathic pain?[J]. Trends Mol Med, 2024,
30(7): 642-659.

Ponath G, Park C, Pitt D. The role of astrocytes in multiple sclerosis
[J]. Front Immunol, 2018, 9: 217.

CREE LT )



