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To improve safety and efficacy of conventional chemotherapeutics, it is important to target
cancer cells more selectively. Potential strategies could arise from differences in iron
metabolism between healthy and cancer cells, based on cancer cells high demands for iron.
Their, so-called, “iron addiction” sets a foundation for new therapeutic approach. In this
study, the cytotoxic effect of three diiron carbonyl complexes with a bridging thiocarbyne
ligand was evaluated on different human cancer cell lines (HCT116 colorectal carcinoma,
MCF-7 breast cancer and A2780 ovarian cancer), as well as on human embryonic lung
fibroblasts (MRC-5), which were used for selectivity assessment. The most potent
compound (FETPY) decreased viability of all cancer cell lines in dose-dependent manner,
while A2780 cells emerged as the most sensitive. Therefore, they were selected for further
investigation. On the other hand, the effect of FETPY on lung fibroblasts viability was
remarkably less potent, showing its great selectivity towards malignant phenotype.
Additionally, it was shown that intracellular iron concentration was much higher in A2780
than in MRC-5 cells after treatment with FETPY. Viability decrease of A2780 cells was a
consequence of cell death — ferroptosis, caused by iron-dependent lipid peroxidation and
membrane damage. Oxidative stress that caused ferroptosis evolved from intensive
production of nitric oxide and superoxide anion. Controversially, it was followed with
scavenging of hydrogen peroxide and peroxynitrite. Treatment with FETPY also caused
significant decrease of A2780 cells division rate. Overall, these results indicate that the
considered diiron derivatives show great potential for further investigation in cancer
treatment.
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