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Abstract: Objective To explore the molecular mechanism by which tetramethylpyrazine regulates mitochondrial autophagy to inhibit
senescence in bEnd.3 cells. Methods bEnd.3 cells were randomly divided into a control group, a model group, and
tetramethylpyrazine low-, medium-, and high-concentration (25, 50, and 100 umol-L™") groups. Except for the control group, bEnd.3
cells were induced to senescence with H202 (200 umol-L™"). The expression of CD31/P53 and CD31/P21 proteins was detected by
immunofluorescence double staining. Cell migration ability was detected by Transwell assay. Cell cycle was detected by flow
cytometry. Cell tube formation ability was detected by vascular formation assay. Senescent cells were detected by B-galactosidase
staining. The expression of P53, P21, P16, lamin B, peroxisome proliferator-activated receptor y (PPARY), and FUN14 domain-
containing protein 1 (FUNDC1) in bEnd.3 cells was detected by Western blotting. The co-localization of mitochondria and lysosomes

RS EHER: 2025-06-17

EQWB: | RS REFFEBIN R Eh R AR E (2024ZZA001)

TEEEN: B M (2000—), 5, BULRFIA, W5 R OA RS URGRAT SR T R iG » E-mail: 1320186986@qq.com
HBIEEE: A8 0 5B, g, #d. EAREIE, BTN SRR TR ¥ . E-mail: superkindom@foxmail.com



+3518- HASEHEL12H] 20254128 L¥at A Drug Evaluation Research  Vol. 48 No. 12 December 2025

was detected by fluorescence probe. Molecular docking and molecular dynamics simulation were performed using Discovery Studio
software and WeMol online platform, respectively. Results The proportion of CD31/P53 and CD31/P21 double-positive cells in the
model group was significantly increased compared with the control group (P < 0.01), indicating successful model construction.
Compared with the control group, the cell migration ability, cell tube formation ability, and the expression of PPARy and FUNDC1
proteins in the model group were significantly decreased, the expression of Lamin B protein was significantly decreased, while the
expression of P53, P21, and P16 proteins was significantly increased, the number of B-galactosidase staining positive cells was
significantly increased, and cells were significantly arrested in the Go/G1 phase, with statistically significant differences (P < 0.01).
The co-localization of mitochondria and lysosomes was significantly decreased. Compared with the model group, after
tetramethylpyrazine intervention, the cell migration ability, cell tube formation ability, and the expression of PPARy and FUNDC1
proteins were significantly increased, the expression of Lamin B protein was significantly increased, while the expression of P53, P21,
and P16 proteins was significantly decreased, the number of p-galactosidase staining positive cells was significantly decreased, and
the cell arrest in the Go/G1 phase was significantly improved, with statistically significant differences (P < 0.01). The co-localization
of mitochondria and lysosomes was significantly increased. Molecular docking and molecular dynamics simulation indicated that

tetramethylpyrazine had a good targeting force with PPARy. Conclusion Tetramethylpyrazine inhibits senescence in bEnd.3 cells by

regulating the PPARy-FUNDCI1 signaling axis to enhance mitochondrial autophagy and remove damaged mitochondria.
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