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Electroacupuncture at Jiaji points inhibits nuclear factor—kappa B—induced
neurotoxic A1 astrocyte differentiation in mice after spinal cord injury by
regulating the phosphatidylinositol 3—kinase/protein

kinase B/tumor necrosis factor—a signaling pathway
Xing Kehan ,Huang Sigin,Tang Chenglin,Li Mingjiao,Wang Jiapei,Deng Junyuan,Li Sijie
(College of Traditional Chinese Medicine , Chongqing Medical University )

[Abstract] Objective: To investigate the effect of electroacupunc-
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ture (EA) at Jiaji points on the phosphatidylinositol 3—kinase

BEEUE: AR aR/HFELFTFLLTMA (%5 :81403466) ; signaling pathway, as well as the possible mechanism of EA in in-
2021 - EF R FTAB A K HAB (%5 este2021jeyj-
msxmX0203 ) ; 2020 4 LA P & 253 R 4197 5 5L A R M
KB B (%5 :20212Y023890) ;2025 4 F & # £ ., R A of neurotoxic Al astrocytes (A1) after spinal cord injury (SCI).
FHARE TR T RS TP EHGAIRESE A7 A Methods : A total of 48 female C57BL/6 mice were used to establish
(%% :BSZYYLHO16),

158 H AR : https:/link.cnki.net/urlid/50.1046.R.20260708.1347.006
(2026-07-09) operation group with 12 mice was also established. After modeling,

hibiting nuclear factor—kappa B (NF-«kB) —induced differentiation

a model of SCI using the clip compression method, and a sham—
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the SCI mice were further randomly divided into model group, EA group, etanercept group (TNF-a inhibitor) , and LY294002 group
(PI3K inhibitor) , with 12 mice in each group. The mice in the EA group were given EA treatment at bilateral T,,/L, Jiaji points for 15
minutes each time, once a day, and the etanercept group and LY294002 group received daily intraperitoneal injections of their respec-
tive inhibitors(1 mg/kg and 1.5 mg/kg) for 14 consecutive days after SCI.,basso mouse scale(BMS) was used to evaluate motor function ;
hematoxylin—eosin (HE) staining was used to observe the histomorphological changes of spinal cord; enzyme-linked immunosorbent
assay (ELISA) was used to measure the serum levels of interleukin—1@ (IL-13) and tumor necrosis factor-a (TNF-a) ; Western blot
(WB) was used to measure the relative protein expression levels of NF— kB, PI3K pathway-related proteins (PI3K, phosphorylated
PI3K[p—PI3K] , AKT, and phosphorylated AKT[p—AKT] ) , complement component 3 (C3) , and S100 calcium-binding protein A10
(S100A10) ; immunofluorescence assay was used to measure the relative positive intensity of C3 and S100A 10 in glial fibrillary acidic
protein (GFAP) as the marker for reactive astrocytes in spinal cord. Results : Compared with the model group, the EA group and the
etanercept group had a significant increase in BMS score on days 7 and 14 after modeling(all P<0.001) ,significant alleviation of neuronal
degeneration and inflammatory infiltration , and significant reductions in the serum levels of IL-18 and TNF-a (P<0.01) , as well as
significant reductions in the relative protein expression levels of TNF—a, NF-kB, and C3 in spinal cord and the relative fluorescence
intensity of C3 (all P<0.01) and significant increases in the relative protein expression level and relative fluorescence intensity of
S100A 10 (P<0.001). The L.Y294002 group exhibited an opposite effect to the EA group, with a further reduction in BMS score (P<
0.001), significant increases in the serum levels of IL—18 and TNF-a (P<0.05) , significant increases in the relative protein expression
levels of TNF—a and C3 in spinal cord and the relative fluorescence intensity of C3 (P<0.01) , significant reductions in the relative
protein expression levels of PI3K/AKT pathway-related proteins and S100A10, and a significant reduction in the relative fluorescence
intensity of SI00A10(all P<0.05). Conclusion : EA at Jiaji points can inhibit NF-kB-induced differentiation of neurotoxic A1 astro-
cytes after SCI, promote the differentiation of neuroprotective A2 astrocytes(A2) , and enhance the recovery of neurological function in
SCI mice, possibly by regulating the PI3K/AKT/TNF-a signaling pathway.

[Key words]spinal cord injury ; electroacupuncture ; Jiaji; nuclear factor—kappa B ;neurotoxic A1 astrocytes
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