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Abstract

:

Quinolinequinones, which are bicyclic heterocycles and quinone derivatives due to their broad range of biological activities, which include strong antifungal, antibacterial, antimalarial, and anticancer, have long been the subject of numerous investigations. After successful synthesis and characterization of aminated quinolinequinones (AQQ) and antimicrobial evaluation by our group, compounds were subjected to the NCI-60 Human Tumor Cell Lines Screen to determine anticancer activity. According to the NCI report, we further investigated the cytotoxic effects of selected compounds, AQQ6 and AQQ9, on the growth of DU-145 prostate cancer, MDA-MB-231 breast cancer, and HCT-116 colon cancer lines after 24 h treatment by MTT assay at 1–100 μM concentrations. HUVEC human umbilical vein endothelial cells were used as a non-cancerous cell line to determine the cancer selectivity of the compounds. Doxorubicin was used as a positive control drug. AQQ6 was more cytotoxic than AQQ9 and showed good cytotoxicity against DU-145 prostate cancer cells. Then, molecular pathways related to the cytotoxic effects of AQQ6 were investigated with analysis of cell cycle distribution, measurements of cellular ROS levels, and apoptosis/necrosis rate with flow cytometry at 1, 2.5, and 5 μM AQQ6 concentrations. According to our findings, AQQ6 induces G0/G1 cell cycle arrest dose-dependently. Additionally, apoptotic and necrotic cell populations significantly increased with 2.5 and 5 μM AQQ6 concentrations. AQQ6 did not affect cellular ROS levels. In conclusion, AQQ6 shows antiproliferative effects against DU-145 prostate cancer cells, which are mediated through cell cycle arrest and apoptotic and necrotic cell death. Potentially, AQQ6 can be a promising drug candidate for further anticancer research.
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