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Abstract

Iron overload cardiomyopathy is a common cause of death in iron overload patients. L-
type calcium channels (LTCC) and T-type calcium channels (TTCC) have been shown to play
crucial roles for cardiac iron uptake under iron overload condition. Recently, increased
intracellular iron accumulation accompanied by apoptosis has been demonstrated in
cardiomyocytes exposed to lipocalin-2 (LCN-2). However, the mechanistic roles of LCN-2 and
LCN-2 receptor (LCN-2R) as iron transporters in cardiomyocytes under iron overload condition
have never been investigated. H9c2 cardiomyocytes were treated with either LCN-2 siRNA or
LCN-2R siRNA for 72 hr or LTCC blocker (verapamil), TTCC blocker (TTA-P2), or iron chelator
deferiprone (DFP) for 1 hr. After the treatments, the cells were exposed to Fe** or Fe** at 200
MM for 48 hr. Intracellular iron level, cell viability, mitochondrial dynamics, mitophagy and
apoptosis were determined. Treatments with LTCC blocker, TTCC blocker, and DFP
significantly decreased intracellular iron accumulation and increased cell viability via decreasing
mitochondrial fission, mitophagy and cleaved caspase-3 only in Fe** overload condition. In
contrast, silencing of lipocalin-2 or its receptor improved cardiomyocytes viability via decreasing
iron uptake, mitochondrial fission, mitophagy and cleaved caspase-3 only in Fe®*" overload
condition. All of these findings suggested that LTCC and TTCC played crucial roles for Fe?*

uptake, whereas LCN-2 and LCN-2R were essential for Fe** uptake into the cardiomyocytes
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under iron overload conditions. Importantly, treatments of cardiac iron overload exert their

beneficial effects on mitochondrial dynamics and cell viability in valence-specific manner.
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