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Effects of acupuncture on circRNAs expression in hippocampus of rats with

cerebral ischemia—reperfusion injury

LI Zhanfu, JIANG Shanshan, TANG Hong, WANG Hongjuan, TIAN Haomei*
College of Acupuncture & Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] Objective To explore the regulation of acupuncture on the expression of circRNAs in the ischemic hippocampus
of rats with cerebral ischemia-reperfusion injury, so as to provide experimental theoretical basis for the treatment of cerebral
ischemia with acupuncture. Methods Twenty four healthy adult male SD rats were randomized into acupuncture group, model group

and sham-operated group, with 8 rats in each group. The middle cerebral artery occlusion/reperfusion (MCAO/R) model of rats was
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established by thread embolism. After the rats in the acupuncture group were bound, the points of Dazhui (GV14), Baihui (GV20)
and Renzhong (GV26) were selected for acupuncture. The needles were manipulated every 15 min and were retained for 30 min.
The treatment was performed every 12 h, 7 times in a row. The model group and the sham—operated group were only bound without
any treatment. The neurological function was assessed by Garcia score before and 72 h after intervention. At 72 h after intervention,
the area ratio of cerebral infarction was observed by TTC staining, and the expression profile of circRNAs in the ischemic
hippocampus was detected by circRNAs gene chip. Results (1) Before intervention: Compared with the sham—operated group, the
score of neurological function impairment in the acupuncture group and the model group dropped significantly (P<0.01). After
intervention: Compared with sham—operated group, the score of neurological function impairment in the acupuncture group and the
model group decreased significantly, whereas the area ratio of cerebral infarction increased (P<0.01). Compared with the model
group, the score of neurological function impairment in the acupuncture group went up while the area ratio of cerebral infarction
went down (P<0.05). (2) CircRNA chip analysis: Compared with the sham-operated group, there were 603 differential genes in the
model group, including 315 down-regulated circRNAs and 288 up-regulated circRNAs. Compared with the model group, there were
51 differential genes in the acupuncture group, including 18 down-regulated circRNAs and 33 up-regulated circRNAs. There were
23 circRNAs under co-regulation. Compared with the sham-operated group, the function of the differentially expressed circRNAs
showed changes in synapses between neurons and cell morphology, which were mainly attributed to ErbB signaling pathway, MAPK
signaling pathway, cAMP signaling pathway, etc. Compared with the model group, the function of the differentially expressed
circRNAs in the acupuncture group showed changes in neurotrophin binding, H3 histone acetyltransferase complex, and retrograde
axonal transport, which were mainly involved in MAPK signaling pathway, neurotrophin signaling pathway, Hippo signaling pathway,
etc. The functions of co-regulation include neuron projection, protein binding, nervous system development, etc. The signaling
pathway of co—regulation includes MAPK signaling pathway. Conclusion Acupuncture at Dazhui (GV14), Baihui (GV20) and Renzhong
(GV26) can improve the score of neurological function impairment and reduce the area ratio of cerebral infarction in rats with
cerebral ischemia—reperfusion injury. The mechanism may be related to regulating the expression of multiple circRNAs, activating
multiple functions and multiple signaling pathways.

(Keywords] acupuncture; cerebral ischemia—reperfusion injury; circRNAs; Dazhui (GV14); Baihui (GV20); Renzhong (GV26)
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