Targeting LOX-1 Attenuates tPA-Induced Hemorrhagic Transformation by Mitigating AC3RL-Driven BBB Disruption
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LOX-1 Inhibition Attenuates Delayed tPA-Induced Hemorrhagic Transformation by
Mitigating AC3RL-Driven BBB Disruption





Introduction. Intravenous tissue plasminogen activator (tPA) remains one of the main therapies for cerebral ischemic stroke; however, its clinical utility is restricted by hemorrhagic transformation (HT), a severe complication associated with blood–brain barrier (BBB) disruption. Despite the identification of clinical risk factors, the underlying molecular mechanisms driving HT remain largely elusive. 
Aims. This study aims to investigate apolipoprotein C3–rich LDL (AC3RL) as a critical risk factor for tPA-associated HT, acting potentially through a LOX-1–mediated pathway of BBB disruption. 
Methods. LOX-1 expression was evaluated in human atherosclerotic plaques and a mouse model of middle cerebral artery occlusion (MCAO) utilizing GEO databases. To mimic the endogenous increase of AC3RL, ApoE knockout mice were fed a high-fat diet (HFD) and subjected to MCAO, followed by intravenous tPA administration.
Results. LOX-1 expression was significantly higher than that of other lipoprotein-binding receptors in both human atherosclerotic plaques and endothelial cells isolated from MCAO mice. In our mouse model, AC3RL markedly increased and exacerbated tPA-induced HT. Furthermore, pharmacological inhibition of LOX-1 significantly attenuated the severity of the hemorrhage. Structural prediction via AlphaFold, integrated with 100 ns MD simulations, identified a putative binding interface and demonstrated a stable, high-affinity interaction between ApoC3 and LOX-1.
Discussion. This study identifies AC3RL as a novel lipid determinant of thrombolysis-associated BBB leakage via direct LOX-1 interaction. Structural modeling supports this receptor–ligand mechanism as a driver of BBB disruption and HT. Consequently, targeting LOX-1 signaling represents a promising therapeutic avenue to enhance the safety of thrombolysis in cerebral ischemic stroke.
