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Exploration on the Regulatory Effect of Acupuncture on Ferroptosis in Brain Tissue after
Cerebral Hemorrhage Based on p62/Keap1/NRF2 Signaling Pathway

DAI Xiaohong"*,ZHANG Hongwei’, YU Weiwei’,ZHAO Yonghou'"
(1. Heilongjiang Mental Hospital , Harbin 150036, China; 2. The First Affiliated Hospital of Heilongjiang

University of Chinese Medicine, Harbin 150040, China; 3. Hospital of Northeast Forestry University , Harbin
150090, China)

[Abstract] Objective: To observe the effect of acupuncture treatment on the neurological function of rats with
cerebral hemorrhage, and to explore the regulatory effect of acupuncture on ferroptosis in brain tissue after
cerebral hemorrhage based on the p62/Keapl/NRF2 signaling pathway. Method: A total of 33 healthy and
normal male SD rats were selected and randomly divided into sham surgery group, model group, and
acupuncture group. Each group was further divided into three subgroups: subgroups on day 1, day 3, and day
7, with one rat in each subgroup of the sham surgery group, and five rats in each subgroup of the model group
and acupuncture group. Except for the sham surgery group, all other groups used autologous blood injection to
establish a rat model of cerebral hemorrhage. The brain tissue of rats in sham operation group and acupuncture
group was stimulated by inserting a needle from Baihui point to Qubin point and Ludmila Belayev neural function
score was used to evaluate the degree of functional impairment of rat neural function system in each model group.
The expressions of System Xc — and GPX4 proteins in brain tissue were detected by Western blot. The
mitochondrial morphology of nerve cells in the brain tissues of rats in each group was observed using transmission
electron microscopy. Enzyme linked immunosorbent assay (ELISA) was used to detect changes in MDA, GSH,
and GPX4 levels in brain tissue. Result: The acupuncture method of inserting a needle from Baihui point to
Qubin point could reduce the Ludmila Bellayev neural function score in rats with cerebral hemorrhage , thereby
alleviating neuromuscular conduction defects in rats with cerebral hemorrhage. The relative expression level of
System Xc — protein in rats was higher on day 3 and day 7 than on day 1, and the amount of System Xc¢ — protein
increased with time in the groups of sham surgery and acupuncture groups. Compared with the sham surgery
group, the MDA levels of the model group rats significantly increased (P < 0.05), and the levels of GSH and
GPX4 significantly decreased (P < 0.05). Compared with model group at the same time point, MDA levels in
acupuncture group significantly decreased (P < 0.05) , while, GSH and GPX4 levels significantly increased
(P <0.05). The MDA levels of the model group and acupuncture group reached their peak on day 3, started to
decrease on day 7, while, the levels of GSH and GPX4 continue to rise. Conclusion: Acupuncture can improve
neuromuscular injury and neurological function in rats with acute cerebral hemorrhage. It can inhibit neuronal
cell ferroptosis by reducing MDA, increasing the expression levels of System Xe¢ — , GSH, and GPX4 proteins,
and play a neuroprotective role in the treatment of cerebral hemorrhage.

[Key words] Cerebral haemorrhage; Acupuncture treatment; Neurological impairment; Protein expression;

Ferroptosis



