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Study on the mechanism of Naozhenning granules in improving learning and memory impairment in
multiple cerebral concussion model rats

WANG Xinru, YAN Yaozhou,ZHANG Chunxue,ZHAO Le,GAO Li, WANG Yonghui(College of Basic Medical
Sciences, Shanxi University of Chinese Medicine, Shanxi Jinzhong 030619, China)

ABSTRACT OBJECTIVE To investigate the mechanism by which Naozhenning granules (NZN) improve learning and memory
impairment in a rat model of multiple cerebral concussion (MCC). METHODS The MCC rat model was established using the
closed controlled cortical impact method. The experiment was set up with a blank group (normal saline), a model group (normal
saline), a piracetam group (positive control group, 0.324 g/kg), and high-, medium-, and low-dose NZN groups (5.4, 2.7, 1.35
g/kg), with 11 rats in each group. Drugs or normal saline were administered by gavage once daily for 28 consecutive days. General
condition and body weight were monitored throughout the experiment. The sucrose preference rate and novel object recognition
index were measured; Evans blue (EB) extravasation in the cerebral cortex was detected; pathological changes of cortical neurons
were observed; the levels of B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax) , interleukin-6 (IL-6), IL-10, and
tumor necrosis factor-a (TNF-a) in the cerebral cortex were determined; and the phosphorylation levels of AMP-activated protein
kinase (AMPK) , glycogen synthase kinase 3B (GSK3B), and Tau protein were detected. RESULTS Compared with the blank
group, the model group showed poor mental state, sluggish response to external stimuli, reduced food and water intake, decreased
limb flexibility, and disheveled fur. Body weight, sucrose preference rate, and novel object recognition index were significantly
decreased (P<<0.05); EB extravasation in the cerebral cortex was significantly increased (P<<0.05), with severe neuronal damage.
The positive area ratio of Bax protein, IL-6 and TNF-a« levels, and Tau protein phosphorylation level were all significantly
increased (P<<0.05), whereas the positive area ratio of Bcl-2 protein, IL-10 level, and AMPK and GSK3 protein phosphorylation
levels were significantly decreased (P<C0.05). Compared with the model group, all NZN dose groups showed improvements in

general condition and pathological damage, with quantitative
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indices partially restored, and the differences in quantitative
indices in high-dose NZN group were statistically significant
(P<<0.05). CONCLUSIONS NZN can effectively improve
learning and memory impairment in MCC model rats. The
mechanism may be related to activating the AMPK/GSK3p
pathway, inhibiting inflammatory response, reducing Tau
protein phosphorylation level, and then repairing the neuronal
injury.
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