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Abstract

Background: Cells are continuously exposed to various cellular stresses. Over 50% of human
cancers carry mutations in the p53 gene, therefore p53 has been considered a critical tumor
suppressor. Upon DNA damage, p53 accumulates in the cellular nucleus through post-
translational modifications.

Method and materials: In this study, the impact of an acidic and conditioned MDA-MBA231
breast cancer environment on the pathways of apoptosis and parthanatos in normal fibroblast
cells was examined. The expression of Bcl2, Bax genes involved in apoptosis, PARP1, PARG
genes involved in parthanatos, and p53 protein was evaluated. Moreover, the electrophoresis
method was used to study DNA breakage in normal, acidic, conditioned, and acidic plus
conditioned media.

Results: The results showed that the level of DNA damage in acidic and conditioned media
was less than that in conditioned media and higher than that in normal and acidic media.
Although conditioned media induced less Bax and Bax/Bcl2 ratio than other media in
fibroblasts, there was no significant difference between the Bax/Bcl2 ratio in other groups as
the apoptosis index. PARP1 and PARG gene levels were the lowest in conditioned plus acidic
media, and p53 was downregulated in conditioned media.

Conclusion: Parthanatos and the level of Bax were not responsible for DNA damage in
conditioned media, whereas a decrease in p53 was partly associated with poor DNA repair
under stress conditions in cancer cells in normal fibroblasts. Knowing the contribution of each
type of cell death at every cancer stage is effective in designing an effective targeted treatment
strategy.

Keywords: Breast Neoplasms; Conditioned Culture Media; Parthanatos; Apoptosis; DNA Damage;
Acidosis.



