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[Abstract] Objective To investigate the neuroprotective effects of total saponins of Trillium tschonoskii Maxim. (TST) on
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vascular dementia (VD) rats and to explore its effect on the regulation of mitophagy and the hypoxia-inducible factor-law (HIF-1at)/
adenovirus E1B 19 kD-interacting protein (BNIP3) pathway. Methods  Sixty SD rats were randomly divided into sham group,
model group, TST group [100 mg/(kg-d), 28 d], and donepezil group [0.45 mg/(kg-d), 28 d], with 15 rats in each group. Except for
sham group, the VD rat model was established by bilateral common carotid artery occlusion (2-VO). Behavior performance of rats was
assessed by Morris water maze and novel object recognition tests. Pathological changes of brain tissue were observed through HE and
Nissl staining. The ultrastructural changes of mitochondria in brain tissue were observed by transmission electron microscopy. The
expression levels of HIF-1a, Beclinl, and microtubule-associated protein 1 light chain 3B (LC3B) in brain tissue were detected by
immunohistochemistry. The protein expression levels of HIF-1a, BNIP3, Beclinl, and LC3B in the hippocampus were detected by
Western blotting. Results Compared with sham group, model group rats exhibited prolonged escape latency (P<0.01), and fewer
platform crossings (P<0.01), and a lower discrimination index (P<0.01). Histopathological analysis revealed disorganized neuronal
arrangement, reduced Nissl bodies, and severe neuronal damage. Mitochondria displayed swelling and cristae disruption. The number
of HIF-1a-, Beclinl-, and LC3B-positive neurons was significantly reduced in brain tissue. Hippocampal protein levels of HIF-1a,
BNIP3, Beclinl, and LC3B were also decreased (P<0.05). Compared with model group, rats in TST and donepezil groups showed
shortened escape latency (P<0.01), increased platform crossings (P<0.05), and an increased discrimination index (P<0.01). Neuronal
arrangement improved, Nissl bodies increased, and mitochondrial damage was alleviated. The number of HIF-1a -, Beclinl-, and

LC3B-positive neurons increased in brain tissue. The protein levels of HIF-1a, BNIP3, Beclinl and LC3B in hippocampus were
markedly upregulated (P<0.0S or P<0.01). Conclusion TST may promote mitophagy and the clearance of damaged mitochondria,

thereby alleviating neuronal pathological damage in VD rats by activating the HIF-1o./BNIP3 signaling pathway.
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Fig.4  Effects of TST on expression of HIF-la, Beclinl and LC3B in the brain tissue of rats with vascular dementia (VD)
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