Effects of the pharmaceutical BH4 supplement Kuvan® on Marfan associated aortic aneurysm
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Introduction: Marfan Syndrome (MFS) is an autosomal dominant connective tissue disorder caused by mutations in the fibrillin-1 (FBN-1) gene, leading to multi organ and tissue abnormalities, with aortic aneurysm and rupture as primary causes of mortality. It is well established that MFS aneurysm is associated with disruption of smooth muscle contractility and reduced endothelial function, highlighted by a significant reduction in nitric oxide (NO) production and bioavailability. Tetrahydrobiopterin (BH4), is considered as a critical cofactor for endothelial nitric oxide synthase (eNOS) dimerization and activity, providing a potential therapeutic target to improve endothelial function and attenuate MFS-associated vascular remodeling.
Aims: In this study, we investigated whether BH4 supplementation with sapropterin dihydrochloride (Kuvan®, BioMarin Pharmaceutical, USA) would reduce aortic root aneurysm and wall stiffness (pulse wave velocity) in male and female MFS mice.
Methods: At 4 weeks of age, male and female MFS (FBN1+/C1041G) and healthy control mice (n=10/group) were subjected to vehicle or Kuvan® treatment through gavage delivery (0.1 mg/Kg body weight, 3x/week) for the duration of the study. At 6 months of age, mice were subjected to ultrasound imaging to measure aortic, left common carotid (LCCA), and posterior cerebral artery (PCA) structural properties and blood flow.
Results: Our data demonstrated that Kuvan® significantly improved aortic and LCCA wall elasticity, as indicated by decreased pulse wave velocity (PWV) and wall thickness in both male and female MFS mice. Interestingly, Kuvan® treated female MFS mice experienced greater reductions in carotid artery PWV compared to male MFS mice, highlighting sex-dependent effects. Our data also indicates that MFS aneurysm is associated with a significant decrease in PCA blood flow in male and female MFS mice as compared to age- and sex-matched control groups. Interestingly, Kuvan® treatment did not reverse MFS-associated decrease in PCA peak blood flow velocity.
