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Pulmonary vascular functions, in particular the response of the pulmonary vasculature to 
hypoxia, are regulated by intracellular calcium homeostasis which is influenced by 
mitochondria. We investigated if pulmonary vascular functions are altered by the proteins 
p66shc and cyclophilin D (CypD), which regulate the release of mitochondrial reactive 
oxygen species and apoptosis. Lower pulmonary vascular resistance was measured in mice 
deficient for p66shc (p66shc-/-), CypD (CypD-/-), or both proteins (p66shc/CypD-/-) compared 
to wildtype (WT) mice determined in vivo by hemodynamic measurements and in isolated 
lungs. Only in CypD-/- mice systemic arterial pressure was lower as well. Intracellular calcium 
increase and pulmonary vasoconstriction induced by KCl were lower in the lungs or 
pulmonary arterial smooth muscle cells from gene deficient compared to WT mice. All 
genotypes showed a similar response to chronic hypoxia with regard to development of 
pulmonary hypertensio, no difference was detected in cardiac function and pulmonary 
vascular morphometric parameters. We conclude that regulation of the pulmonary vascular 
tone by p66shc is specifically, while CypD also affects systemic blood pressure. The effects 
on pulmonary circulation can be explained by decreased pulmonary vasoconstriction, 
probably to be caused by p66shc and CypD interfering with the intracellular calcium 
homeostasis. The observed differences were not additive in the p66shc/CypD-/- double ko 
mice, so p66shc and CypD most likely act via similar pathways. p66shc thus may be a new 
candidate for targeting pulmonary vascular disease. 
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