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Abstract
Background and purpose: Pancreatic cancer is one of the most aggressive and lethal malignancies

and continues to have a poor prognosis due to its marked resistance to chemotherapy. In recent years,
natural compounds, including peptides derived from scorpion venom, have attracted considerable
attention as potential novel anticancer agents. The venom of the scorpion Hemiscorpius lepturus, which is
considered one of the most potent venoms in Iran, contains bioactive molecules capable of targeting key
cellular pathways involved in survival and proliferation. This study aimed to investigate the cytotoxic and
apoptotic effects of this scorpion venom on pancreatic cancer cells and to evaluate its role in modulating
the PIBK/AKT/mTOR signaling pathway.

Materials and methods: Pancreatic cancer cells and fibroblasts were treated with venom at
concentrations of 80, 40, 20, 10, and 5 pg/mL for 24, 48, and 72 hours, and cell viability and cytotoxicity
were assessed. Subsequently, after treating the cells with the IC50 concentration of the venom for 24
hours, the apoptosis rate was evaluated using the diphenylamine assay. In addition, to analyze molecular
changes, the expression of PI3K, AKT, GSK3p, and mTOR genes was measured using real-time PCR.
Results: H. lepturus venom significantly reduced the viability of pancreatic cancer cells and increased
cytotoxicity in a dose- and time-dependent manner. The rate of apoptosis was also significantly increased
at all concentrations. Molecular analysis further demonstrated a significant decrease in the expression of
PI3K, AKT, GSK3p, and mTOR genes after 24 hours of treatment, indicating inhibition of the survival
signaling pathway.

Conclusion: Hemiscorpius lepturus venom exhibits significant anticancer effects on pancreatic
cancer cells by inducing apoptosis and inhibiting key components of the PI3K/AKT/mTOR signaling
pathway. These findings may facilitate the identification of active peptides and support the development
of novel therapeutic agents derived from natural sources for pancreatic cancer treatment.
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