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(Abstract )

Background and Aim: Despite recent advances in diagnosis and treatment, breast cancer is still the first cause of
death for women worldwide. Today, zein is used as a widely used component in drug delivery systems due to its
excellent hydrophobicity, biodegradability, biological adhesion and economic characteristics. This study was
conducted with the aim of investigating the effect of zein- beta- cyclodextrin nanoparticles loaded with naringin on the
expression of Cas9 and Bcl2 genes in MCF7 cell line.

Methods: In this experimental study, the size, surface morphology, and chemical structure of the synthesized p-CD-
zein nanoparticles were determined by dynamic light scattering (DLS), scanning electron microscopy, and Fourier
transform infrared spectroscopy (FT-IR), respectively. MCF7 cells were treated with different concentrations of zein-
beta- cyclodextrin nanoparticles loaded with naringin (15.6, 31.2, 62.5, 125, 250 and 500 pg/ ml) for 24 hours and then
the toxicity effect was evaluated using the MTT test. DAPI staining was performed to investigate the induction of
apoptosis, and a flow cytometry assay was performed to evaluate the effects of B-CD- zein on cell viability, migration,
and expression of genes related to migration and apoptosis. Finally, the expression of the Cas9 and Bcl2 genes
compared to the GAPDH gene was checked by the real-time method. The results of these surveys were analyzed with
SPSS software and Tukey's post hoc test.

Results: The results showed that the nanoparticle was synthesized with a size of 144 nm, zeta potential of -16.2 mV,
uniform shape and expected structure. The dispersion index of PDI was calculated as 0.17. Also, with increasing the
concentration of nanoparticles loaded with naringin, the survival rate of cells decreased significantly compared to the
control. Moreover, Real-time PCR showed that the expression of Cas9 and Bcl2 gene in 24 hours under the influence
of different concentrations of zein- beta- cyclodextrin nanoparticles loaded with naringin (IC50 with a concentration of
62.5 pg/ ml) significantly increased and decreased, respectively (P < 0.01.) compared to the control group.

Conclusion: Based on the findings of this research, the combination of zein- beta cyclodextrin loaded with naringin is
effective against breast cancer cells and can be studied as a suitable candidate for breast cancer treatment.
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