Linarin alleviates renal ischemia-reperfusion injury via suppressing ferroptosis mediated by MT1
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Introduction. Acute kidney injury (AKI) is a clinically common critical syndrome characterized by a rapid decline in renal function within a short period, no specific therapeutic drugs are currently available. Renal ischemia-reperfusion injury (RIRI) is one of the primary causes of AKI, and excessive reactive oxygen species generated during RIRI can trigger ferroptosis that has emerged as an important target for the prevention and treatment of AKI. Metallothionein 1 (MT1) plays a significant role in regulating oxidative stress and DNA damage. Existing studies suggest that MT1 can exert anti-inflammatory effects by inhibiting the STAT3 signaling pathway and may also alleviate ferroptosis; however, the role of this mechanism in RIRI remains unclear. Linarin is a natural flavonoid compound with demonstrated antioxidant, anti-inflammatory, and anti-apoptotic activities. Previous work by our research group has indicated its potential in ameliorating renal injury. To date, its specific mechanism of action in RIRI remains to be fully clarified.
Aims. This study aims to elucidate the protective effect of linarin against RIRI and further investigate whether the underlying mechanism is related to MT1-mediated ferroptosis, thereby providing a theoretical basis for the prevention and treatment of AKI with linarin.
Methods. The RIRI mice model and NRK-52E cell model induced by hypoxia/reoxygenation (H/R) were established to evaluate the effect of Linarin on improving AKI. Mass spectrometry-based proteomic analysis was performed on renal tissues to identify potential targets of linarin. Subsequently, siRNA and overexpressed FAK plasmid were operated to explore the mechanism.
Results. This work demonstrates that linarin substantially ameliorates AKI and markedly reduces the levels of apoptosis, inflammation, and fibrosis induced by RIRI. Furthermore, it elucidates the underlying mechanism by which linarin protects against RIRI through suppressing ferroptosis via inhibition of the MT1-mediated JAK2/STAT3. 
Discussion. The present research is the first to reveal the role of MT1 in renal IRI, providing a novel therapeutic target for AKI prevention and treatment. It also initially clarifies the functions and mechanisms of linarin relieving RIRI, offering a theoretical foundation for the development of linarin as a prophylactic and therapeutic agent against AKI.
