Cigarette smoke extract of heated tobacco products induces ferroptosis in A7r5 cells.
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Introduction. Heated tobacco products (HTPs) are marketed worldwide as less harmful alternatives to combustible cigarettes. However, the cytotoxicity of HTPs to vascular smooth muscle cells is poorly understood.
Aims. The aim of this study is to clarify the mechanism of cytotoxicity induced by the cigarette smoke extract (CSE) of HTPs in vascular smooth muscle A7r5 cells.
Methods. The mainstream smoke of HTPs was generated according to the HTP-259-CTR smoking regime using analytical vaping machine LM5E (Körber Technologies GmbH). The gas phase of 80 puffs was bubbled into 5 mL of ice-cold FBS-free DMEM to prepare 100% CSE. The cytotoxicity of CSE to rat vascular smooth muscle A7r5 cells was evaluated by measuring mitochondrial metabolic  activity (as MTS reduction activity) and leakage of the intracellular lactate dehydrogenase (LDH).
Results. CSE and erastin, the ferroptosis inducer, decreased mitochondrial metabolic activity and increased LDH leakage. The cytotoxic effects of erastin were almost completely inhibited by the radical-trapping antioxidant, UAMC-3203; iron chelator, deferoxamine (DFO); and selective 15-lipoxygenase (15-LOX) inhibitor, ML351. On the other hand, CSE-induced cell damage was partially attenuated by UAMC-3203, and ML351 but not by DFO.
Discussion. These results suggest that erastin induces ferroptosis via 15-LOX-mediated iron-dependent lipid peroxidation, whereas CSE causes 15-LOX-mediated lipid peroxidation-dependent ferroptosis and 15-LOX-independent cell damage.
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