A novel 2-aminobenzimidazole-based compound, Jzu 25, exhibits anti-glioblastoma activity in preclinical studies
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Introduction. Glioblastoma, the most aggressive primary brain tumor in adults, is highly resistant to conventional therapies, leading to a poor prognosis with a median overall survival of only 12-15 months. It underscores the critical need for developing more effective therapeutic strategies. In this study, we investigated the anti-glioblastoma activities of Jzu25, a novel benzimidazole compound.
Aims. We aim to establish the underlying mechanisms by which Jzu25 induces glioblastoma cell death.
Methods. Cell viability, cell cycle distribution, and apoptosis were analyzed by MTT assay and flow cytometry. The underlying mechanisms of Jzu25 were investigated using siRNA and pharmacological inhibitors, with subsequent confirmation by luciferase reporter assays and Western blot analysis. We also established the orthotopic xenograft and syngeneic glioblastoma mouse models to evaluate the in vivo efficacy of Jzu25, with tumor progression assessed via IVIS Spectrum Imaging and histological staining.
Results. Jzu25 effectively reduced glioblastoma cell viability, arrested the cell cycle, and induced apoptosis. Mechanically, Jzu25 modulated cell cycle regulators, including p21 and survivin, by activating the AMPK-p38MAPK-p53 signaling cascade. This cascade led to elevated levels of p21 and reduced levels of survivin. Knockdown of survivin using siRNA significantly induced cell cycle arrest and apoptosis in glioblastoma cells. In murine models, systemic administration of Jzu25 significantly suppressed the intracranial growth of glioblastoma and improved survival rates.  

Discussion. Our findings demonstrate that Jzu25 is a promising therapeutic candidate for glioblastoma. It induces glioblastoma cell apoptosis by regulating the cell cycle and exhibiting potent anti-angiogenic activity. These multimodal effects work synergistically to suppress glioblastoma growth and prolong survival in vivo. Importantly, effective tumor suppression was achieved with systemic administration in an orthotopic glioblastoma model, highlighting Jzu25's potential, as it suggests the compound's ability to cross the blood-brain barrier, a critical hurdle for many glioblastoma treatments.
