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The effects of two fractions isolated from scorpion
venom on inhibiting proliferation and inducing
apoptosis in the HepG2 cancer cell line
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1. Department of Biology, Faculty of Sciences, University of Zabol, Zabol, Iran, Email:
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Abstract

Scorpion venom inhibits and suppresses cancer cells through various mechanisms,
including the induction of apoptosis. In this study, the in vitro activity of two fractions, F2
and F4, obtained from Hemiscorpius lepturus venom was investigated using the HPLC
method. In the first step, the cytotoxicity of the two isolated fractions, F2 and F4, against
the HepG2 cancer cell line was assessed using the MTT assay. Thus, the cells were treated
with various concentrations of F2 and F4 (0-50 pug/mL) for 24 hours. In the second step,
cell death was evaluated through the real-time PCR technique to analyze the expression
levels of genes involved in apoptosis. During the gene expression measurement phase,
cancer cells were treated with each of two concentrations of F2 (15 pg/ml and 20 pg/ml)
and F4 (30 pg/ml and 35 pg/mL) for 24 hours. The results showed that increasing the
concentration of the purified fractions was associated with a significant decrease in cell
viability (p < 0.05). Notably, F2 at a concentration of 20.41 pg/mL and F4 at a
concentration of 37.54 mL induced 50% cell death. Gene expression analysis indicated that
increasing the concentration of both fractions was associated with a significant increase in
the expression of Bax and cytochrome c genes, while the expression of Bcl-2 was
significantly decreased (p < 0.05). In general, it seems that the cytotoxic effect of the two
fractions obtained from scorpion venom appears to be associated with their ability to induce
apoptosis via the mitochondrial pathway. Consequently, H. lepturus scorpion venom may
be a promising natural extract for further research in liver cancer treatment strategies.
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