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Abstract

Background and objectives: Breast cancer is the most common type of cancer among

women. Chemotherapy is one of the main methods of breast cancer treatrnent, but this method

is increasingly affected due to drug resistance and the lack of resistance predictive factors.

One of the most important mechanisms of drug resistance in cancer is the activation of ATP-

binding cassette transporters (ABC). One of the newly discovered factors associated with drug

resistance in cancer cells is Interleukin Receptor Associated Kinase 1 (IRAKs). The aim of
this study was to investigate the relationship between IRAK1 expression amount, BCRP, P-gp

and sensitivity to the methotrexate and topotecan drugs.

Materials and methods: At various concentrations of topotecan and methotrexate, constant

concentration (lpglpl) of IRAKI/4 inhibitor, mixed various concentrations of topotecan and

constant concenffation (lpg/pl) of IRAK1/4 inhibitor, mixed various concentrations of
methotrexate and constant concentration (lpg/pl) of IRAK1/4 inhibitors on MCF-7, BT-20,

BT-549, MB-468 cell lines, the cell viability was examined by the trypan blue exclusion tes!

metabolic activity using colorimetric assay WST-I, and cell apoptosis by staining them with

Annexin-V/7AAD. The expression of IRAKI, BCRP, P-GP genes was also assessed by Real-

Time PCR method.

Results: IRAK1 inhibitor decreased ICso is the four cell lines. The least inhibitory effect on

increased drug sensitivity of methotrexate and topotecan was observed in the MCF-7 and BT-

549 cell lines, respectively; and the most inhibitory effect in reducing the IC50 was observed

in the MB-468 cell line. The 72-hour incubation of cell lines with IRAK inhibitors and

topotecan and methotrexate drugs significantly increased the annexin-V and annexin-

Y/7AAD positive cells, suggesting an apoptotic effect of IRAK on the BT-20, BT-549, MB-

468 and MCF-7 cell lines of breast cancer. RT-qPCR test results indicated that IRAK

inhibitor reduced the gene expression of ABCB1 and IRAK in four breast cancer cell lines at

12,24 and72 h time intervals, but had no effect on the expression of ABCG2 at any time.

Conclusion: Most chemotherapy drugs have a low therapeutic efficacy and rarely distinguish

between normal and malignant cells, a problem often reinforced by the onset of inevitable

resistance and relapse of the disease. Given the wide range of chemotherapy drugs that have a

P-gp substrate, it appears that selecting IRAK-I as a therapeutic target can be an effective

drug selection with cancer cell selection properties to reduce drug resistance to chemotherapy

agents. In this case, specific IRAK inhibitors can be used in combination with common

chemotherapy drugs to increase drug sensitivity and reduce the risk of tumor reclurence.
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