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Abstract

Background and aim: Nowadays melanoma cancer is responsible for 80% of skin cancer deaths.
The most common and effective treatments are surgery, chemotherapy, and radiotherapy. Due to
the limitations and side effects of these treatments, researchers have targeted treatment with natural
compounds. Recent studies have shown the anticancer potential of propolis as an adjuvant for the
treatment of various cancers. This compound affects the growth and proliferation of cancer cells,
molecular pathways, and cell cycle proteins, and inhibiting cancer progression. It also prevents the
metastasis of cancer cells by affecting the proteins related to cell adhesion and migration. However,
its use faces limitations due to its low solubility, low absorption, and non-targeted release. The aim
of this study is to investigate the effect of nano propolis toxicity on the proliferation and expression
of BAX and BCL-2 genes in the A-375 melanoma cancer cell line.

Methodology: Qazvin Propolis was prepared in nano form after ethanolic extraction. DLS and
Zeta Potential determined particle size and surface charge. MTT assay was performed to compare
the effects of propolis extract and nano propolis in concentrations (10 to 100 pg/ml) to evaluate
the cell viability and determine IC50 at 24 and 48 hours.

Evaluation of the effect of propolis extract and nano propolis by various tests including Apoptotic
events were investigated through The Annexin-V/PI dual staining assay using flow cytometry,
metastasis evaluation (wound healing assay (scratch)), evaluation of pHysicochemical changes of
cancer cells (atomic force microscope) (AFM), the proliferation of cells (by checking the cell
cycle), level the expression of apoptosis genes (BAX, BCL-2, and Caspase-3), evaluating the
radiosensitizer and radioprotective effect (Comet assay, in A-375 cancer cells and Vero normal
cells). Finally, the protein-protein interaction was determined using String software.

Results: DLS and zeta potential confirmed the size of nanoparticles between 1-100 nm and
reported a stable surface charge of -33. Estimated IC50 values for propolis extract and nano
propolis at 24 and 48 hours showed the toxic effect of the compounds on A-375 cells, and nano
propolis showed the best performance at 48 hours. These compounds had no significant toxicity
on normal cells. The results showed that nano propolis caused more apoptosis, morpHological
changes, anti-metastasis, and growth and proliferation inhibition than propolis extract at 1C50
concentration. The gene expression results showed that nano propolis increased the expression of

BAX and Caspase-3 genes and decreased the expression of Bcl-2. Comet assay confirmed the



radiosensitizing effect of compounds in A-375 cancer cells and their radioprotective effect in
normal Vero cells.

Conclusion: Considering the benefits of nanopropolis and the positive results obtained, this
combination can be a suitable candidate as a therapeutic adjuvant along with chemotherapy and
radiotherapy for cancer treatment, which requires additional studies in this field.
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