'Red-Wine' Polyphenol Stent Shows Promise
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April 29, 2011 (Chicago, Illinois) — Polyphenols found in red wine may one day be used in antirestenosis compounds for drug-eluting stents, results of early trials in animals suggest [1].

Here at the American Heart Association Arteriosclerosis, Thrombosis and Vascular Biology 2011 Scientific Sessions, PhD-candidate Jim Kleinedler (Louisiana State University Health Sciences Center, Shreveport, LA) presented data that showed a "red-wine" polyphenol-eluting stent reduces neointimal hyperplasia and promotes reendothelialization in a rat model of angioplasty.
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Previous research has shown that resveratrol, found in the skin of red grapes and in high concentrations in red wine, reduced restenosis, accelerated reendothelialization, and reduced inflammatory cell activation in animals. Earlier studies have also shown that quercetin, also found in wine grapes, is a strong antioxidant that inhibits platelet activation and vascular smooth-muscle-cell proliferation, Kleinedler explained.

Data from drug-eluting-stent trials suggest the antiproliferative compounds loaded onto the stents inhibit smooth-muscle-cell proliferation but also act nonselectively in the vessel wall and delay the reformation of functional endothelium. "By delaying or prolonging that endothelialization, you can increase the risk of thrombosis, so part of the impetus for our research stemmed from that dichotomy. We need something that's going to inhibit restenosis but still promote reendothelialization, and we were encouraged by the vascular protective effects of red-wine polyphenols," Kleinedler told heartwire. "You'd have to give a lot of these polyphenols orally to see an effect after a local injury like that, but by providing local delivery we can achieve high concentrations directly at the time of injury."

Current drug-eluting stents "are still limited as far as pharmacologic targets. These polyphenols may lead us to explore other targets because they are hitting so many different things . . . that increase reendothelialization," he said.

In collaboration with Nanocopoeia (St Paul, MN), Kleinedler's group implanted stents loaded with their polyphenol compound into the carotid arteries of rats. The study compared the endothelial cell proliferation of rats treated with a high-dose version of the stent, a low-dose version, a bare-metal stent, or no stent. The results showed that local, stent-based delivery of both the low- and high-dose polyphenol compound promoted faster reendothelialization after stenting injury compared with bare-metal stents. The rat study also showed that the polyphenols migrated to the site of injury faster than the rates shown for drug coatings in previous studies. Resveratrol was also found to promote endothelial cell wound closure under laminar shear stress.
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