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CHEN Xia, LIU Dan, ZHANG Siyu, ZHU Xiaoguang, LI Jinsheng, WANG Shuaiqiang, XU Yi, DU Yingjie
Science Research Institute of Beijing Tong Ren Tang Co., Ltd., Beijing 100079, China

Abstract: Objective To Explore the mechanism of Tongren Niuhuang Qingxin Pills in treating mild cognitive impairment based on
the the Kelch-like epoxychloropropane-related protein 1 (Keap1)/nuclear factor E2-related factor 2 (Nrf2)/antioxidant response element
(ARE) signaling pathway. Methods The MCI rat model was established by ip injection of D-galactose combined with sodium nitrite
(NaNO:2). SD rats were randomly divided into the control group, the model group, the piracetam group (positive drug, 0.48 g-kg™),
and the high-, medium-, and low-dose groups of Tongren Niuhuang Qingxin Pills (2.4, 1.2, and 0.6 g-kg™"), with 10 rats in each group.
Except for the control group which was intraperitoneally injected with an equal volume of 0.9% sodium chloride solution, the other

groups were intraperitoneally injected with 120 mg-kg™ D-galactose and 90 mg-kg™ NaNO: daily for 40 days to complete the

ks BHA: 2025-05-19

HeWmB: i EAR A REEEETH (BIZYYB-2023-51)

1EERIN: BR B, &, Wby, wFRR, NS, E-mail: jiumeionlyone@]163.com

HBEEEE: & &, 5, ML, BIRFSLG, RO R AT R S PR . E-mail: xy706@sina.com
AW, &, AR TR, M5S0, E-mail: foliumflos@vip.163.com



FEA48EF 108 2025510 8 ¥k Z. Drug Evaluation Research  Vol. 48 No. 10 October 2025  » 2767 -

modeling. From the 11th day of modeling, the drug administration groups were ig administered the corresponding drugs for 30
consecutive days; the control group and the model group were ig administered the same volume of purified water. After the drug
intervention, the cognitive ability of the rats was detected by the Morris water maze; the pathological changes of the hippocampus were
observed by hematoxylin-eosin (HE) staining; the expression of B-amyloid protein (AP) in brain tissue was detected by
immunohistochemistry; the levels of neurofilament protein (AD7c-NTP) in cerebrospinal fluid and acetylcholinesterase (AChE),
choline acetyltransferase (ChAT), and malondialdehyde (MDA) in brain tissue were detected by ELISA; the activity of superoxide
dismutase (SOD) in brain tissue was detected by the WST-1 method; and the protein expressions of Keapl, Nrf2, NADPH
oxidoreductase 1(NQO1), heme oxygenase 1(HO-1), peroxiredoxin 6 (PRDX6), and glutathione peroxidase 1 (GSH-Px1) in brain
tissue were detected by western blotting. Results Compared with the model group, the swimming path length percentage of rats in
each dose group of Tongren Niuhuang Qingxin Pills in the test quadrant was significantly increased (P < 0.05, 0.01), and the swimming
time percentage in the test quadrant of the low-dose group was significantly increased (P < 0.01); the pathological damages such as
reduction and degeneration of neurons in the cerebral cortex and hippocampus were significantly improved; the level of AD7¢c-NTP in
cerebrospinal fluid was significantly decreased (P < 0.05, 0.01), and the expression of AP in brain tissue was significantly reduced (P <
0.01); the content of ChAT in brain tissue was significantly increased, and the content of AChE was significantly decreased (P <0.01),
the activity of SOD was significantly increased, and the content of MDA was significantly decreased (P < 0.01); the expression of
Keapl protein in brain tissue of the medium and low-dose groups was significantly decreased (P < 0.05), and the expression of Nrf2
protein in the high and medium-dose groups was significantly increased (P < 0.01); the expression of NQO1, HO-1, and GSH-Px1
proteins was significantly increased (P < 0.05, 0.01) in each dose group, and the expression of PRDX6 protein was significantly
increased (P < 0.05, 0.01) in the medium and low-dose groups. Conclusion Tongren Niuhuang Qingxin Pills can improve the
cognitive function of MCI rats to varying degrees and exert neuroprotective effects. The underlying mechanism may lie in regulating
the activation of the Keap1/Nrf2/ARE signaling pathway, inhibiting oxidative stress damage.
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