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Electroacupuncture alleviates neuropathic pain by regulating astrocyte activation via the
S100A9/TLR4/NF-«B pathway

FAN Zhan,ZOU Jing, LE Wei
(Department of Acupuncture and Moxibustion, Wuhan No.1 Hospital , Wuhan 430022, China)

Abstract Objective To investigate the mechanism of electroacupuncture (EA) in alleviating neuropathic pain by regulating astrocyte
activation via the SI00A9/TLR4/NF«B pathway. Methods A total of 50 rats were randomly divided into Vehicle, RTX,Sham-EA,EA,
and EA + S100A9 inhibitor (ABR-215757) groups (n = 10 per group). Paw withdrawal mechanical threshold (PWMT) and thermal with-
drawl latency (TWL) were measured. Hematoxylin and eosin staining was performed to assess dorsal horn morphology ; TUNEL to detect
apoptosis; enzyme-linked immunosorbent assay to quantify the levels of pain-related and inflammatory cytokines; immunofluorescence to
evaluate the positive expression of glial fibrillary acidic protein; quantitative real-time PCR to determine the mRNA levels of A1/A2 astro-
cyte markers; and Western blotting to analyze the expression of proteins related to the SI00A9/TLR4/NF-kB pathway. Results Com-
pared to the Vehicle group,the rats in RTX group showed reduced PWMT and TWL; disrupted spinal architecture; increased inflamma-
tory infiltration, apoptosis, astrocyte activation,and pro-inflammatory cytokines; and up-regulated expression of SI00A9, TLR4, p-p65,
and p65 proteins (all P < 0.05). These changes in the rats in EA and EA + ABR-215757 group were significantly reversed. Conclusion
EA alleviates neuropathic pain by inhibiting activation of the SIO0A9/TLR4/NF-kB pathway, inhibiting the activation of astrocytes,and
shifting astrocytes from the pro-inflammatory A1 to the anti-inflammatory A2 phenotype.
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5Vehicled] Hb4, RTX K FAYPWMT \ TWLIZ
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Tab.1 Comparison of PWMT, TWL, apoptosis rate, and GFAP expression level in the spinal dorsal horn tissue of rats

Group n PWMT (g) TWL(s) Apoptosis rate (%) GFAP
Vehicle 10 32.45+4.13 8.41+0.91 5.87 +0.63 1.02+0.11
RTX 10 12.34 +1.23" 3.63+0.39" 34.14+4.11" 2.46 £0.27"
Sham-EA 10 13.61 + 1.46 3.72 +0.40 32.26 +3.49 238+0.25
EA 10 20.34 +2.36” 5.54+0.57" 18.79 +2.15” 1.75+0.18”
EA+ABR-215757 10 27.65 +2.97” 7.29 +0.76” 11.37 £ 1.287 121+0.12"

1) P <0.05 vs. Vehicle group;2) P < 0.05 vs. RTX group;3) P < 0.05 vs. EA group.
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Fig.1 Histopathological status and cellular apoptosis in the spinal dorsal horn tissue of rats x 400

Vehicle Sham-EA EA+ABR215757

E2 XREHES AFRGFAPBRMERIETER  x 400
Fig.2 Positive expression of GFAP in the spinal dorsal horn tissue of rats x 400

KR ETE (P <0.05) E—H i kB, EA+
ABR-2157574HC3 mRNA7k5|Z$§CEAZEE%A%ﬂE§,
Argl mRNAZKE B ETHE (P <0.05) RHBEHAYT
et AR T T2 S 4 R 1) A 2250 B T I S 4 A A, H
55 ABR-21575THRGIRY T HIRCR BT 35 W2,

RTX4H K BB #E1 M 41211 C3 mRNAZK P-4
VehicleZ] B & 7t i, M Argl mRNAZK 5 3 FEAIK
(P<0.05) o Sham-EAZ] 5RTX4 LL#,C3 mRNAF
Argl mRNAZKF-B g it 22 57 (P> 0.05) . 5RTX
20 H A, EAZHC3 mRNAZK S i 35 FEIK, Argl mRNA

F2 ARBHEERALHPHCI. Argl mRNALUK &8 3 E F 05 140 i E F 7k F /9 Eb 48
Tab.2 Comparison of C3 mMRNA, Arg? mRNA, and pain-related and inflammatory factor levels in the spinal dorsal horn tissue of rats

Group n (3 mRNA Argl mRNA SP (pg/mL) CGRP (pg/mL) 1L-6 (pg/mL) IL-1B (pg/mL)
Vehicl 10 0.93x0.09 1.09+0.11 176.87 +19.36 87.45£9.61 11557 £ 13.62 69.54 +7.85
RTX 10 2.15+0.24" 0.32£0.03" 1584.91 £ 161.25" 756.94 + 78.26" 431.59 +45.21" 345.68 + 36.31"
Sham-EA 10 2.08+021 0.36 + 0.04 1564.29 + 157.83 721.37+75.69 408.27 + 42.95 334.27 + 34.63
EA 10 1.67 £0.18” 0.57 £0.06” 939.57 +99.98” 442.36 + 45.83” 291.38 +30.54” 217.15+23.59”
EA+ABR-215757 10 1.16 £0.12” 0.79 £ 0.09” 436.24 +45.527 243.74 +25.88” 186.73 £ 19.78” 132.92 £15.78”

1) P < 0.05 vs. Vehicle group;2) P < 0.05 vs. RTX group;3) P < 0.05 vs. EA group.
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e e
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S100A9 . TLR4 . p-p65Hlp65 ik /K- i T+ (P <
0.05) . RTXZH 5Sham-EAZ FAs, Fik%E £ AK
S TG E 22 (P> 0.05) SRTXA A, EAZ4
KU BE Y A 41 21 FFS100A9 \ TLR4 . p-p65 FIp653
RIKF i A (P < 0.05) o SEA4L L4, EA+ABR-
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2157572HS100A9 .\ TLR4 . p-p65Flp655& ik /K- iff —
WREAR (P <0.05) ik S45 LRI, e B B A5 4 ]

S100A9/TLR4/NF-«Bfi5 518 H A3 - W23 K3,
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Tab.3 Comparison of S100A9, TLR4, p-p65, and p65 protein expression levels in the spinal dorsal horn tissue of rats

Group n S100A9 TLR4 p-p65 p65
Vehicle 10 0.78 +0.08 0.34 +0.04 0.28 +0.03 0.52 +0.04
RTX 10 1.64+0.17" 1.17 +0.12" 1.14+0.12" 0.93 +0.07"
Sham-EA 10 1.59+0.16 1.08 +0.11 1.08 £0.10 0.89 +0.05
EA 10 0.87 + 0.09” 0.76 + 0.08” 0.64 + 0.06” 0.67 + 0.06”
EA+ ABR-215757 10 0.61 +0.06” 0.43 £0.05” 0.39 +0.04” 0.45 £ 0.04”

1) P < 0.05 vs. Vehicle group;2) P < 0.05 vs. RTX group;3) P < 0.05 vs. EA group.
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Fig.3 Expression of S100A9, TLR4, p-p65, and p65 proteins
in the spinal dorsal horn tissue of rats
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