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Objectives: This study investigated the effects of n 3 PUFA on oxidation markers and endogenous antioxidants in the heart at rest and after ischaemia and reperfusion. Background: Dietary fish oil increases incorporation of long-chain n 3 polyunsaturated fatty acid (PUFA) docosahexaenoic acid (DHA) into cardiac and other muscle membranes. The resultant increase in cell membrane unsaturation predicts a high risk of oxidation damage in these tissues. However, this contradicts the reputed cardioprotective effects of dietary fish oil. 
Methods: Rats were fed diets rich in fish oil (n 3 PUFA); sunflower seed oil (n 6 PUFA); or saturated fat-rich beef tallow (SF) for 6 weeks. Isolated perfused hearts were reperfused for 120min after 30min occlusion of the left anterior descending coronary artery. Lipid peroxidation products and antioxidant concentrations were measured in normoxic hearts and in ischemic and non-ischemic regions of the hearts. 
Results: The n-3 PUFA hearts had higher concentrations of lipid hydroperoxides (LPO), malondialdehyde (MDA) and antioxidant  manganese superoxide dismutase (MnSOD) at rest. Ischaemia and reperfusion increased lipid oxidation in SF and n 6 PUFA, but not in n 3 PUFA hearts. Myocardial dysfunction and infarct size were reduced in n-3 PUFA hearts and infarct was inversely associated with MnSOD concentration across all diets (r2=0.851; Slope: p <0.001, N=18). 
Conclusions: Fish oil feeding increased myocardial n 3 PUFA concentration and predicted risk of membrane peroxidation but paradoxically reduced ischaemic damage. Dietary fish oil induces nutritional preconditioning cardioprotection by direct effects in the heart that is partly mediated by endogenous antioxidant upregulation.

