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[ Abstract] Objective To explore the possible effects and the underlying molecular mechanisms of
xueshuantong [The main active component is panax notoginseng ( PNS) ] on the cognitive function and neural
excitability of mice with Alzheimer’ s disease (AD). Methods The APP/PS1 mice were used as an animal model

for AD research, at the stage when amyloid protein was not detected in mice (2 months of age) . Mice in the
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xueshuantong group (APP/PS1+PNS) were administered by gavage once a day at a dose of 60 mg/kg for six months
(for 8 months of age) . The mice of the control group were given 0.9% sodium chloride ( APP/PS1+Vehicle)
intragastric treatment of the same volume, while the wild—type mice of the same age were given 0.9% sodium
chloride intragastric treatment as the normal control group (WT+Vehicle) (15 mice in each group, n=15). After six
months, the cognitive function of the mice was evaluated by the Novel Object Recognition (NOR) task and Morris
Water Maze (MWM) test. The activity of BACE1, the distribution and expression of Navl.l a, as well as the
expression and enzymatic hydrolysis of NavB 2 ( Nav 2 full-length and Nav 3 2-CTF fragments) in cortex and
hippocampus were detected by EEG, Western blot and cell surface biotinylation assay, respectively. Results The
NOR task showed that compared with the mice in the APP/PS1+Vehicle group, the Discrimination index (DI) of
mice in the APP/PSI1 group was significantly increased after xueshuantong administration (P < 0.05). The MWM test
found that, the escape latency of the mice in the xueshuantong group was shortened followed six months in gastric
administration ( P < 0.05), while the stay time in the target quadrant and the number of platforms significantly
increased (P < 0.05) after the removal of the platform. The results of EEG recording showed that xueshuantong
reduced the frequency of spike—wave discharges in APP/PS1 mice ( P < 0.05) . Furthermore, xueshuantong
significantly reduced the expression of BACE1 (P < 0.05). In the APP+PNS group, the expression of Nav 8 2 full-
length was increased (P < 0.05), as well as corrected the abnormal distribution of Navl.1 a inside and outside of
neurons ( P<0.05). Conclusion Treatment with xueshuantong can significantly improve the learning and memory
ability and correct the abnormal excitability of the brain in AD model mice. The mechanism may be related to the
inhibition of BACE1 activity, the reduction of APP/PS1-induced excessive enzyme digestion of Nav32, the
correction of the abnormal expression and distribution of Navl.1 a in cortical and hippocampal neurons, as well as
the subsequent regulation of neuronal excitability.
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Fig. 1 Morris water maze task shows the effect of xueshuantong on spatial learning and memory changes in APP/PS1 mice
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Fig. 2 Effect of xueshuantong on novel object recognition task in APP/PS1 mice
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Fig.3 Detection of improved neuronal hyperexcitability and abnormal neural activity induced by xueshuantong

administration by EEG recordings
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