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Effect of “gi-regulating” electroacupuncture on neuropathic pain in rats with cervical
spondylotic radiculopathy by inhibiting oxidative stress and ferroptosis via activating AKT/
GSK-33/Nrf2 pathway

Huang Xinyu', Su Shengyong®®, Huang Wenjing', Zheng Guangmei', Li Xin' ('Guangxi University of Chinese Medicine,
Nanning 530001, China; “Guangxi Key Laboratory of Molecular Biology for Preventive and Therapeutic Medicine of
Traditional Chinese Medicine, Nanning 530023; *The First Affiliated Hospital of Guangxi University of Chinese Medicine,
Nanning 530023)

[ABSTRACT] Objective To explore the effect of “gi-regulating” electroacupuncture on rats with cervical
spondylotic radiculopathy (CSR) based on the protein kinase B (AKT)/glycogen synthase kinase-3p (GSK-3p)/nuclear
factor erythroid 2-related factor 2 (Nrf2) signaling pathway, and to clarify its potential mechanism. Methods Male SD
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rats were randomly divided into blank group, model group and electroacupuncture group, with 10 rats in each group.
The CSR rat model was established by intraspinal catheter insertion into cervical vertebral canal. Starting on the 7" day
after successful model establishment, rats in the electroacupuncture group received electroacupuncture at bilateral
“Hegu” (LI4) and “Taichong” (LR3) for 20 min once a day for 7 consecutive days. Gait score, thermal withdrawal
latency and mechanical pain threshold measured by Von Frey anesthesiometer were observed before and after
intervention. HE staining was adopted to observe the pathological morphological changes of spinal cord tissue. ELISA
was used to detect the contents of interleukin (IL) -1B, IL-6, tumor necrosis factor- a (TNF- a) and superoxide
dismutase (SOD) in spinal cord tissue. Microassay method was used to detect the contents of malondialdehyde (MDA)
and ferrous ion (Fe®"). DCFH-DA fluorescent probe was applied to detect the level of reactive oxygen species (ROS) in
spinal cord tissue. Western blot was used to detect the ratios of phosphorylated (p)-AKT/AKT and p-GSK-3B/GSK-3
protein expression as well as the protein expression levels of Nrf2, glutathione peroxidase 4 (GPX4) and ferritin heavy
chain 1 (FTH1) in spinal cord tissue. Results Compared with the blank group, the model group showed decreased
mechanical pain threshold, shortened thermal withdrawal latency and elevated gait score (P<0.01). The contents of
TNF-a, IL-1B, IL-6, MDA, Fe* and ROS level in spinal cord tissue were significantly increased (P<0.01), while the
content of SOD, the ratios of p-AKT/AKT and p-GSK-3B/GSK-3B, as well as the protein expression levels of Nrf2,
FTH1 and GPX4 were remarkably decreased (P<0.01). All above indexes were reversed in the electroacupuncture
group compared with the model group (P<0.01, P<0.05). Conclusion “gi-regulating” electroacupuncture can
alleviate pain in rats with cervical spondylotic radiculopathy, which may be realized by regulating the AKT/GSK-3B/Nrf2
signaling pathway in spinal cord tissue, reducing oxidative stress injury, suppressing ferroptosis and relieving
inflammatory response in damaged nerve tissue.
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