Uterine radial artery plasticity, cholesterol and compliance - pravastatin treatment of preeclampsia
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Introduction. In preeclampsia (PE) inadequate uterine artery remodelling impedes uteroplacental perfusion. Enhanced membrane cholesterol transport and elevated cellular lipid removal may change vessel compliance. In clinical trials, the cholesterol synthesis inhibitor pravastatin improved PE pregnancy outcomes (Eid et al., 2023).
Aims. To examine the effects of pravastatin and the cholesterol-chelator methyl-β-cyclodextrin (MbC) on the uterine radial artery proteome, stiffness and remodelling in vessels from normotensive (NT) and PE pregnancies.
Methods. Arteries were incubated with pravastatin (2 mM /6 h), or MbC (10 mM/1 h) in vitro. Pressure-diameter, stress-strain and ultrastructural data determined artery stiffness and wall properties. Bulk proteomics and tandem mass tag with ingenuity pathway analysis examined the artery proteome.
Results. In PE pregnancies, uterine arteries underwent remodelling with increased wall stiffness, as indicated by pressure-diameter relationships and ultrastructural imaging relative to NT vessels. Pravastatin further stiffened arteries from PE; MbC increased stiffness of arteries from NT, but not PE. Proteomic profiling of pre-eclamptic (PE) arteries revealed altered expression of extracellular matrix and cholesterol-associated proteins. Pravastatin treatment significantly modulated collagen IV (Col4a1) and associated regulatory proteins, while also shifting cholesterol pathways toward reduced synthesis and enhanced metabolism. These findings suggest pravastatin exerts vasculoprotective effects through regulation of the extracellular matrix and cholesterol homeostasis in PE arteries.

Discussion. Data provide crucial new insights into uterine artery remodelling in PE and demonstrate mechanisms of pravastatin treatment in modulating the disease.
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