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Abstract: Objective To investigate the targets and mechanisms of HIJB-4 on bladder cancer T24 cells based on network
pharmacology, molecular docking technology and experimental verification. Methods Network pharmacology was employed to
screen the potential targets of HIB-4, construct a PPI network, conduct GO function and KEGG pathway enrichment analysis, and
perform molecular docking verification. Cell viability was detected by CCK-8 assay. Flow cytometry and confocal laser microscopy
were used to detect changes in cell apoptosis, mitochondrial membrane potential levels. Western blotting was performed to examine
the effects of HIB-4 on the expression levels of Bcl-2, Bax, Bim, Cyt-C, cleaved Caspase-9, cleaved Caspase-3, and PI3K/Akt pathway.
Results Network pharmacology analysis predicted 315 common targets between HIB-4 and bladder cancer. GO and KEGG
enrichment analysis indicated that HIB-4 may exert its effects through pathways such as the MAPK signaling pathway, PI3K/Akt
pathway, and apoptosis pathway. Molecular docking demonstrated that the binding energy of between HIB-4 and core targets was all
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below —7.0 kcal/mol. The results of the in vitro experiments showed that HIB-4 increased the inhibition rate of cell proliferation and
the apoptosis rate (P < 0.05, 0.01). The ratio of JC-1 monomers in the HIB-4 (1.0, 2.0, 4.0 pmol/L) groups increased (P < 0.01). The

results of the Western blotting experiment revealed that HIB-4 could down-regulate the expression of anti-apoptotic proteins Bcl-2, p-

PI3K, and p-Akt, and up-regulate the expression levels of pro-apoptotic proteins Bax, Cyt-C, cleaved Caspase-9, and cleaved Caspase-
3 (P < 0.05, 0.01). Conclusion HJB-4 inhibits the proliferation of bladder cancer T24 cells through multiple targets, induces

mitochondrial dysfunction, activates the intrinsic apoptosis pathway, and suppresses cell migration, thereby exerting anti-bladder

cancer effects.
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Fig. 10 Flow cytometry observation of the effect of HIB-4 on the mitochondrial membrane potential of T24 cells ( xts,n=3
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Fig. 11 Effects of HJB-4 on apoptosis of T24 cells and the expression of proteins related to signaling pathways ( xts,n=3)
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