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Hypoxia-inducible factor (HIF)-prolyl hydroxylases (PHD1, PHD2 and PHD3) are oxygen sensors that regulate the stability of the HIFs in an oxygen-dependent manner thus mediating cellular adaptive responses to changes in oxygen supply. Suppression of PHD enzymes leads to stabilization of HIFs and offers a potential treatment option for many ischemic disorders such as peripheral artery occlusive disease, myocardial infarction, and stroke. The HIF is a key player as it activates a broad range of genes protecting cells against hypoxia. Its content is determined by its degradation rate by intracellular oxygen sensors, PHDs. Small molecule PHD inhibitors improve hypoxic injury in experimental animals. We studied cardioprotection and the extent of perfusion during Hind limb ischemia (HLI) in genetic models by disrupting individual PHDs (PHD-1-/- and PHD-3-/-). PHD-2 inhibition was found to be embryonically lethal. In our study both inhibition of PHD-1 and PHD-3 stimulated various protective mechanisms, induced angiogenesis in both the models. The molecular mechanism behind the PHD-1 mediated cardioprotection is probably HIF-1alpha expression followed by regulation of its target genes, including beta-catenin, eNOS, NF-kappa B, and Bcl-2. Whereas PHD-3 inhibition enhanced angiogenesis and reduced oxidative stress in the ischemic myocardium (MI) and HLI. Inhibition of PHD-3 domain enhances VEGF and Bcl-2 expression and improved ischemia-induced neovascularization and increased blood flow in a mouse model offering a potential, new therapeutic approach in the treatment of CAD and PAD. Collectively, our novel and unique approach to understand the molecular mechanism of inhibition of PHDs and its effect could prove to be a strategic therapeutic modality to treat ischemia related cardiac failure or peripheral arterial diseases and may ultimately improve quality of life and mitigate disease progression in affected subjects.

