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(Abstract] Objective To investigate the effects of acupuncture—-rehabilitation therapy on neuroinflammation in neonatal
rats with hypoxic—ischemic brain damage (HIBD) by regulating the cyclic GMP-AMP synthase (cGAS)stimulator of interferon genes

(STING) pathway—related protein expressions. Methods Wistar rats were randomly divided into sham-operated group, model
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group, acupuncture group, rehabilitation group, and acupuncture —rehabilitation group (n=30). The modified Rice —Vannucci
method was applied to establish HIBD neonatal rat model. The sham—operated and model groups were given no intervention;
the acupuncture group received cluster acupuncture at the scalp acupoints of Baihui (GV20) and two adjacent points located 2 mm
lateral to it on both sides, with rapid needle twirling for 1 minute followed by 2-hour needle retention, once per day; the
rehabilitation group received rotating cage and rod training, 10 minutes per session, once per day; and the acupuncture-—
rehabilitation group received simultaneous rotating cage and rod training during the needle retention period of scalp cluster
acupuncture. On days 7 and 14 after intervention, the neurological deficits of rats were assessed by Longa score; HE staining
was used to observe the histopathological changes in the ischemic cerebral cortex of rats; TUNEL assay was used to observe
the apoptosis rate of neuronal cells; ELISA was employed to measure the levels of TNF-a, IL-6, IL-1B, and IL-18 in the
brain tissues; Western blot was conducted to check the protein expression levels of ¢GAS, STING, and NLRP3 in the
ischemic cortex. Results Compared with the sham—operated group, the model group showed significantly increased Longa scores
on days 7 and 14 (P<0.01), with neuronal atrophy, disorganized cellular arrangement, nuclear blurring, and edema in the ischemic
cerebral cortex. The neuronal apoptosis rate increased (P<0.01). The levels of TNF-a, IL-6, IL-18, IL-18, and the relative
protein expressions of ¢GAS, STING, and NLRP3 were all significantly elevated (P<0.01). Compared with the model group, all
treatment groups showed reduced Longa scores on days 7 and 14 (P<0.05), improved pathological damage in the cerebral cortex,
decreased neuronal apoptosis (P<0.05), and reduced content of TNF-o, 1L-6, IL-1B, and IL-18, as well as lower relative protein
expression levels of ¢GAS, STING, NLRP3 in brain tissues (P<0.05). Compared with the acupuncture and rehabilitation groups,
the acupuncture-rehabilitation group demonstrated greater reductions in Longa scores on days 7 and 14 (P<0.05), more pronounced
improvement in pathological damage in the cerebral cortex, decreased neuronal apoptosis (P<0.05), and reduced content of
TNF-a, IL-6, IL-1B, and IL-18, as well as lower relative protein expression levels of c¢GAS, STING, and NLRP3 in brain
tissues (P<0.05). Conclusion Acupuncture-rehabilitation therapy may alleviate neuroinflammatory damage and promote neurological
recovery in neonatal rats with HIBD by inhibiting abnormal activation of the ¢GAS/STING pathway and suppressing NLRP3
inflammasome activity.

(Keywords] hypoxic —ischemic brain damage; acupuncture —rehabilitation therapy; neuroinflammation; cyclic GMP -AMP

synthase; stimulator of interferon genes; NLRP3 inflammasome
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2025 455 45 %

TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn 1457

7d.0 o i ;4%
AL Bom 4] Hesza e
14 dre s = 25 , e e S
£ ../. 3 (A4 ' R .» :_\ ; .-_, i < .
BFARA e e FREAL L
3 BEKRKMBEBR TUNEL FEE(HLHIR=50 wm, x400)
Fig.3 TUNEL staining of the cerebral cortex in each group of rats (scale=50 pm, x400)
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