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The effect and mechanism of ursolic acid on reducing cholesterol

abundant and inducing apoptosis in colorectal cancer
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Abstract Objective: To investigate the mechanism of ursolic acid(UA) suppresses colorectal cancer progres-
sion based on proteomics. Methods: HCT-116 was selected as the study target, and the CCK-8 assay was used to
detect the inhibition rates on HCT-116 after the treatment with different concentrations of UA. Extracted proteins
from UA-treated and control cells were analyzed by proteomic analysis. Differential expression proteins (DEPs)
were screened and then analyzed by GO and KEGG enrichment analysis. The target pathway was further verified
by GSEA pathway enrichment analysis. Ingenuity pathway analysis(IPA) focused on key signaling pathways, and
the results of IPA were verified by Western blot, measurement of intracellular total cholesterol level, and flow cy-
tometry. Results; UA inhibited HCT-116 cell proliferation in a dose-dependent manner. The 1C;, , 1C,,and IC,, of
UA on HCT-116 were 7.733 pg/mL, 5.926 pg/mL and 5.072 pg/mL, respectively. Next, 1.6 pg/mL and
3.2 pg/mL UA were selected for follow-up experiments. UA inhibited HCT-116 cell proliferation in a time-and
dose-dependent manner at non-toxic concentrations. Proteomics identified 468 DEPs between the control group
and the UA-treated group. GO and KEGG enrichment analysis showed that the DEPs were associated with many
biological processes such as cholesterol metabolism, autophagy, and ferroptosis. GSEA enrichment analysis fur-
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ther confirmed that the cholesterol metabolic pathway was related to the DEPs(NES=1.76, P<C0.001). IPA

showed that UA significantly activated the LXR/RXR signaling(Z-score=3. 00, —

logio (P)=9.49). The verifi-

cation experiment results showed that UA up-regulated the expression of LXR/RXR target proteins MYLIP, AB-

CG1, and apolipoprotein ECAPOE). In addition. UA decreased the total cholesterol level and induced apoptosis in

HCT-116 cells. Furthermore, cholesterol supplementation could antagonize UA-induced apoptosis. Conclusion:
UA activates LXR/RXR signaling and increases the expression of target proteins MYLIP, ABCG1 and APOE,

which results in the decrease of cholesterol level, inhibition of proliferation, and increase of apoptosis in colorectal

cancer cells.

Key words colorectal cancer; ursolic acid; cholesterol metabolism; LXR/RXR signaling
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