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Currently, there is no effective medicinal therapy for severe ischemic diseases such as critical
limb ischemia (CLI). We hypothesized that nanoparticle (NP)-mediated cell-selective delivery of
statins to vascular endothelium would more effectively and integratively induce therapeutic
arteriogenesis.

In a murine hindlimb acute ischemia model, intramuscular injection of polymeric NP resulted in
cell-selective delivery of NP into the capillary and arteriolar endothelium of ischemic muscles for
up to 2weeks postinjection. NP-mediated statin delivery significantly enhanced recovery of blood
perfusion to the ischemic limb, increased angiogenesis and arteriogenesis, and promoted
expression of the protein kinase Akt, endothelial nitric oxide synthase (eNOS), and angiogenic
growth factors. These effects were blocked in mice administered a nitric oxide synthase inhibitor,
or in eNOS-deficient mice. In addition, similar therapeutic arteriogenesis was noted in rabbit and
monkey models of hindlimb chronic ischemia.

In summary, NP-mediated cell-selective statin delivery may be a more effective and integrative
strategy for therapeutic arteriogenesis in patients with severe organ ischemia.
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