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[Abstract] Objective To investigate the effects of asiaticoside (Asi) regulating the Ras/Raf/Mek/Erk pathway on the
proliferation, migration and invasion of glioma cells. Methods Experiments were conducted at the Hebei Provincial Key La—
boratory of Cardiology and Metabolism from March 2025 to August 2025. U87 cells were divided into the U87 cell group,
low-dose and high-dose asiaticoside (Asi-L, Asi-H) groups, activator (ML-098) group, and high-dose asiaticoside + pathway
activator (Asi-H+ML-098) group. Cell proliferation activity was detected by CCK-8 assay and EdU assay, and cell apoptosis
was detected by flow cytometry. The scratch assay was used to measure cell migration ability, and the Transwell chamber was
used to measure cell invasion activity. The expression of Ras/Raf/Mek/Erk pathway proteins was detected by Western blot.
U87 cells were injected into nude mice to construct xenograft tumor models, and the mice were divided into the model group,
low-dose and high-dose asiaticoside (Asi-L, Asi-H) groups. Tumor volume and weight were measured, and the basic morpho—

logical structure of the tumor tissue was observed by HE staining. The positive expressions of Ki-67 and cleaved caspase-3
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were detected by immunohistochemistry. In addition, the protein expressions of the Ras/Raf/Mek/Erk pathway were detected
by Western blot. Results Compared with the U87 cell group, the Asi-L and Asi-H groups exhibited decreased U87 cell via—
bility, EdU-positive cell rate, wound healing rate, number of invasive cells, activity of the Ras/Raf/MEK/ERK pathway, and
expression of c-Myc protein, while showing increased expression of p53 protein and cell apoptosis rate (/P =8.981/<0.001,
5.730/<0.001, 8.490/<0.001, 18.632/<0.001, 7.473/<0.001, 19.106/<0.001, 13.580/<0.001; q/P=34.571/<0.001, 17.540/<0.001,
9.460/<0.001, 19.852/<0.001, 19.702/<0.001, 27.924/<0.001, 20.096/<0.001). In contrast, the ML-098 group showed elevated
cell viability, EdU-positive cell rate, wound healing rate, number of invasive cells, activity of the Ras/Raf/MEK/ERK pathway,
and expression of c-Myc protein, along with reduced expression of p53 protein and a decreased cell apoptosis rate /P =4.616/<
0.001, 3.344/0.007, 3.573/0.005, 3.582/0.005, 14.537/<0.001, 3.753/<0.001, 4.384/0.001). Compared with the Asi-H group, the
Asi-H+ML-098 group exhibited increased cell viability, EdU-positive cell rate, wound healing rate, number of invasive cells,
activity of the Ras/Rat/MEK/ERK pathway, and expression of c-Myc protein, along with decreased expression of p53 protein
and a reduced cell apoptosis rate (¢/P =12.462/<0.001, 11.458/<0.001, 12.734/<0.001, 9.267/<0.001, 14.537/<0.001,
5.435/<0.001, 12.041/<0.001). Animal experiments showed that compared with the model group, the Asi-L and Asi-H groups
exhibited reduced tumor mass and volume, lower Ki-67 positive rate, and decreased expression of Ras/Raf/MEK/ERK pathway
proteins, along with an increased cleaved caspase-3 positive rate (/P =7.452/<0.001, 4.771/<0.001, 4.576/0.002, 6.519/<0.001,
5.367/<0.001, 6.286/<0.001, 5.534/<0.001, 10.996/<0.001; g/P =18.398/<0.001, 13.103/<0.001, 16.228/<0.001, 18.447/<0.001,
11.628/<0.001, 12.655/<0.001, 12.572/<0.001, 15.244/<0.001). Conclusion Asiaticoside may inhibit the proliferation, migra—
tion, invasion, and tumor growth of glioblastoma U87 cells by suppressing the activity of the Ras/Raf/MEK/ERK pathway.
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Fig.4 Tumor morphology observed by HE staining
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Fig.5 Positive expression of Ki-67 and Cleaved caspase 3 proteins in each group
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