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The effect of a copper (I1) complex on the expression of some apoptotic pathway genes in
the breast cancer cell line (MCF-7) and also the study on the interaction of this compound
with bovine serum albumin (BSA).

Abstract:

Aim and background: there is concerted effort to discover newer metal-based cancer
chemotherapeutic agents that could overcome the limitations of cisplatin and copper is
biocompatible and redoxactive metal and cu complexes offers potential as alternative to
cisplatin. The present study aimed to evaluate the anti-breast cancer activities of [Cu(L)(phen)]
using human breast adenocarcinoma cell line (MCF7) and interaction properties with BSA were
investigated Method: To determine the effect of [Cu(L)(phen)] on growth of breast cancer MCF-
7 and 1929 as normal cell were treated with increasing concentrations of Cu cpmplex (0.6—40
uM) for 24 , 48h, and cell growth was assessed by MTT assay. The fold changes of bax, bcl-2,
p53 and caspase-8 expression were determined by real-time-PCR technique. Also we
demonstrated the interaction between cu complex and BSA by fluorescence spectroscopy.
Results & Conclusions: The results showed that growth inhibition by this compound in cancer
cells was more than two times normal cells (p <0.05). This suggests that normal cells are less
susceptible to this compound. Real time- PCR analysis in MCF-7 cell line, indicated that the

gene expression level of Bcl-2 «down-regulated while bax, p53 and caspase-8 were up-regulated

in compare to untreated control cells and 1929 cells treated with cu complex. The invitro results
indicate that the quenching mechanism of fluorescence of BSA by cu complex is a static
quenching procedure. Conclusion The present study confirmed that [Cu(L)(phen)] complex
exerted inhibitory effects on MCF-7 cells, whereas 1.929 (normal cells) was less sensitive to the
complex. The Cu complex exhibited cytotoxic activities and induced apoptosis via both extrinsic
and intrinsic pathways in MCF-7 cells, that could be useful in the production of anti-cancer
drugs. The complex also indicated good binding propensity to BSA. Finally, we found that
[Cu(L)(phen)] complex possess the potential for development as an anti-cancer drug for human
breast cancer. Moreover, future studies are required to investigate DNA interaction, cleavage and
molecular mechanisms involved in apoptosis induction of [Cu(L)(phen)] complex.

Keywords: Apoptosis, cancer, Cu complex, phenanthroline, BSA



Ba

Rafsanjan University of Medical Sciences
Medical School
Clinical Biochemistry Department

The effect of a copper (I1) complex on the expression of some apoptotic pathway genes in the
breast cancer cell line (MCF-7) and also the study on the interaction of this compound with
bovine serum albumin (BSA).

Supervisors:
Dr. Mahdi Mahmoodi
Dr. Mohammad Reza Hajizadeh

Advisors:
Dr. Alireza Khoshdel
Dr. Mohammad Ali Fahmideh Kar
Dr. Mohammad Reza Mirzaei
Dr. Soodeh Falahati

By:
Fatemeh Mohammadizadeh

Winter 2018





