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Electroacupuncture affects microglia-mediated postherpetic neuralgia via the
cGAS-STING pathway

XIN Huan,ZOU Jing, LE Wei
(Acupunoture and Moxibustion Department, Wuhan First Hospital , Wuhan 430022, China)

Abstract Objective To explore the mechanism by which electroacupuncture (EA) affects postherpetic neuralgia (PHN) through the
cyclic cGMP-AMP synthase (¢cGAS) -stimulator of interferon genes (STING) pathway in microglia-mediated processes. Methods ~Fifty
rats were randomly divided into the following groups,with 10 rats in each group: Vehicle group,resiniferatoxin (RTX) group, RTX+EA
group, RTX+c¢GAS inhibitor (RU.521) group,and RTX+STING inhibitor (C-176) group. Behavioral assessments were conducted on rats
in each group using the hot plate test,inclined plane test,tail suspension test,and mechanical withdrawal threshold test. The ELISA
method was used to detect the levels of substance P (SP), neurokinin 1 (NK-1), tumor necrosis factor-a (TNF-a), inducible nitric oxide
synthase (iNOS), interleukin-10 (IL-10), and arginase 1 (Argl) . TUNEL staining was used to detect cell apoptosis,and immunofluores-
cence staining was used to detect the levels of Ibal ,cGAS,and STING in the spinal dorsal horn tissues. Furthermore , Western blotting was
used to detect the expression of cGAS-STING pathway-related factors. Results Compared with the Vehicle group,rats in the RTX group
exhibited increased anxious behavior, decreased motor function, exacerbated depression, and reduced mechanical withdrawal thresholds.
Additionally, there was an increase in the levels of pain-related neurotransmitters, enhanced cellular apoptosis, activation and M1 polar-
ization of microglia in the spinal dorsal horn tissue,and activation of the cGAS-STING pathway. EA or ¢cGAS-STING inhibitors partially
reversed the above results and induced M2 polarization of microglia (all P < 0.05) . Conclusion EA may exert therapeutic effects on
PHN by inhibiting the ¢cGAS-STING pathway in microglia.
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A ,number of entries into the center area; B, time spent in the center area; C,beam-walking test; D, tail suspension test; E, mechanical withdrawal threshold

test. *P < 0.05 vs. Vehicle group;#P < 0.05 vs. RTX group.
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Fig.1

EA treatment improves PHN behavior in rats
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Tab.1 Detection results of SP and NK-1 levels in spinal dorsal

horn tissues of rats in each group (x+s, n=10)

Group SP ( ng/mL) NK-1 ( umol/L )
Vehicle 1.28 +0.19 12531 + 14.58
RTX 6.54+0.58" 899.74 + 69.45"
RTX+EA 2.77 £0.35> 384.23 + 41.55%
RTX+ RU.521 3.82 +0.43% 52276 + 65.17%
RTX+C-176 4.41+0.56" 574.28 + 81.35%

1) P < 0.05 vs. Vehicle group;2) P < 0.05 vs. RTX group.

A, Vehicle group; B, RTX group; C,RTX+EA group; D, RTX+RU.521 group; E,RTX+C-176 group.
B2 ZBHAXREBESAARMMATKRMNER x400
Fig.2 Apoptosis detection results of spinal dorsal horn tissue cells in each group of rats x 400
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A, immunofluorescence detection of Thal ( x 400) ; B, ELISA method was used to detect the levels of TNF-at,iNOS, IL-10,and Argl. *P < 0.05 vs. Vehi-
cle group; #P < 0.05 vs. RTX group.
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Fig.3 EA regulates polarization of microglia cells
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A,cGAS;B,STING; C,IFN-3; D, p-IRF3 and IRF3. *P < 0.05 vs. Vehicle group; #P < 0.05 vs. RTX group.
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Fig.4 EA treatment inhibits activation of the cGAS-STING pathway
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Fig.5 EA treatment inhibits activation of the cGAS-STING pathway, and the response mainly occurs in microglia cells x 800
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