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Marin-derived omega n-3 fatty acids induce beneficial effects on the cardiovascular system, while indecisive findings have been so far obtained with alpha linolenic acid (ALA), a flaxseed-derived omega-3 fatty acid. Nevertheless, ALA could represent a valuable alternative to marine products. The present study has been carried out to investigate the potential flaxseed/ALA protective effects in in vivo and in vitro models of degenerative cardiac diseases and the mechanisms involved in the protective process. The in vivo models were the hereditary cardiomyopathic hamster, in which increased plasma and cardiac tissue tumor necrosis factor (TNF) concentrations associate with widespread myocardial apoptosis, and mice with myocardial damage induced by Isoproterenol (ISO) administration. Results have demonstrated that a flaxseed-enriched diet administered in hamsters from weaning to death preserved the heart structure and function significantly extending the animal longevity. In ISO-mice, the extension of the injured area was limited when the animals were fed with a flaxseed-enriched diet before the induction of the ischemic damage. In isolated neonatal murine cardiomyocytes exposed to TNF and ISO, ALA pre-treatment inhibited the onset of the apoptosis. In TNF-treated cells, ALA up-regulated the expression of anti-apoptotic protein Bcl-2 and Bcl-XL and enhanced caveolin-3 expression inhibiting the internalization of the caveolar TNF receptor determining the abortion of the apoptotic vs. survival cascade. This study unveiled a novel mechanism involving the TNF receptor and helped to explain the n-3 PUFA cardioprotective effects. Prospectively, it can be envisaged that a “membrane lipid therapy” can be set up to limit myocardial injuries caused by degenerative diseases.

