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Effects of scalp clustering acupuncture combined with rehabilitation training on gut microbiota and CaM/
CaMK II signaling pathway in rats with cerebral ischemia-reperfusion
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Objective To investigate the effects of scalp cluster acupuncture on intestinal flora and CaM/CaMK [|
signaling pathway in rats with cerebral ischemia-reperfusion injury. Methods Rats were randomly divided into a sham
operation group (Sham group) ,a cerebral ischemia-reperfusion injury model group (CIRI group) ,a head acupoint cluster
acupuncture group (SCA group) (head acupoint cluster acupuncture intervention, 1 time/day, continuous for 14 days).a
rehabilitation training group (RT group) (treadmill training,30 minutes/time/day, continuous for 14 days),and a head
acupoint cluster acupuncture combined rehabilitation training group (SCA -+ RT group) C(head acupoint cluster
acupuncture intervention,simultaneous treadmill training) ., with 12 rats in each group. Neurological function scores were
performed on rats 3,7,and 14 days after successful modeling; After 14 days of intervention, the area of cerebral infarction

was detected using TTC staining, the levels of COX2 and NOS2 in brain tissue were detected using ELISA,changes in gut
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microbiota of colon contents were detected using 16S rDNA sequencing.and the expression of CaM and CaMK 1I proteins

in brain tissue was detected using Western blot.  Results The neurological function score, cerebral infarction area,
COX2,NOS2 content in brain tissue, CaM, CaMK 1II protein levels, and the Simpson index of OUT levels in the CIRI
group were significantly higher than those in the sham group. The Shannon index, Ace index, and Chao index of OUT
levels were significantly lower than those in the sham group (all P <C0. 05); Compared with the CIRI group. the
neurological function score,cerebral infarction area, COX2 and NOS2 content in brain tissue, relative expression of CaM
and CaMK II proteins,and Simpson index of OUT level were significantly reduced in the SCA group,RT group.and SCA
+ RT group. The Shannon index, Ace index.and Chao index of OUT level were significantly increased (all P<Z0. 05) ,and
the changes were more significant in the SCA+ RT group. Compared with the Sham group, the CIRI group includes
Bacteroidetes, Actinobacteria, Desulfovibrio, Firmicutes, Bifidobacteria, norank-f-Muribaculaceae , Durobacillus, Prevotella,
and Red Stigma. The relative abundance of UCG-002 and Prevotella colonies was significantly reduced, while the
abundance of Proteobacteria and Shigella colonies was significantly increased (all P <C0. 05); Compared with the CIRI
group,the SCA group, RT group, and SCA + RT group have Bacteroidetes, Actinobacteria, Desulfovibrio, Firmicutes,
Bifidobacteria, norank-f-Muribaculaceae, Durobacillus, Prevotella, and Rhodotobacter genera_ The relative abundance of
UCG-002 and Prevotella colonies significantly increased, while the relative abundance of Proteobacteria colonies and
Shigella groups significantly decreased (all P<C0.05),and the changes were more significant in the SCA+RT group.

Conclusion The combination of scalp acupuncture and rehabilitation training can improve the neural function of rats with

cerebral ischemia-reperfusion injury. regulate intestinal microbiota imbalance, inhibit the activation of CaM/CaMK II
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signaling pathway,and thus exert a protective effect on brain tissue.
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Fig.2 Cerebral infarction area of rats in each group
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Fig. 3 Comparisonof COX2 and NOS2 levels in brain tissues
of rats in each group
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Fig. 4 Each group of rats a Diversity Index Comparison
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Fig.5 Structure of gut microbiota in each group of mice
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with the SCA group,“P<C0. 05.

Fig. 6 Comparison of CaM and CaMK II protein expression
in brain tissues of rats in each group
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