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Introductions: Chlorogenic acid (CGA) is a polyphenol compound with various pharmacological properties, such
as anticancer. This study evaluates chlorogenic acid's effects on the expression of p53, Bax, Bcl-2, and caspase-3
genes on 4T1 breast cancer tumors in BALB/c mice.

Methods and Materials: 40 BALB/c female mice were randomly divided into five equal groups, including saline,
breast cancer (BC), CGA, protective (PR), and treatment (TM) groups. To induce breast cancer in rats, 4T1 cells were
injected subcutaneously (SC) into the mammary fat pad of female BALB/c rats. The RT-PCR method examined the
expression levels of p53, Bax, Bcl-2, and caspase-3 genes.

Results: The study's findings indicate that there was a significant increase in p53 mRNA expression in the PR and
TM groups compared to the BC group (P<0.001, P<0.05, P<0.05 respectively). Additionally, the PR and TM groups
showed a significant increase in Bax mRNA expression compared to the BC group (P<0.05). The mRNA expression
of Bcl-2 was significantly decreased in the PR, TM, and CGA groups compared to the BC group (P<0.001). The ratio
of Bax/Bcl-2 mRNA expression was also significantly increased in the PR, TM, and CGA groups compared to the
BC group (P<0.001, P<0.01, and P<0.001). In the PR group, caspase-3 mRNA expression was significantly increased
compared to the BC group (P<0.01).

Conclusion: The results of this study showed that chlorogenic acid induces apoptosis through the expression of
p53, Bax, Bcl-2, and caspase-3 genes in 4T1 breast cancer tumors.
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