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A high consumption of red (processed) meat is associated with a higher risk to develop several chronic diseases such as colorectal cancer, cardiovascular disease and diabetes. Oxidative stress and inflammation may be involved in the onset and/or progression of these diseases. Haem-Fe and fat, abundantly present in processed red meat, give rise to the formation of toxic lipid oxidation products such as malondialdehyde (MDA) and 4-hydroxy-nonenal (4-HNE) during meat processing and digestion. In the present study, we aimed to elucidate the effect of white (chicken) vs. red (beef) meat consumption in a low vs. high dietary fat context (2×2 factorial design) on oxidative stress and inflammation in Sprague-Dawley rats. Higher MDA concentrations were found in gastrointestinal contents (up to 96% higher) and colonic tissues (+8.8%) of rats fed the beef diets (all P<0.05). The lean beef diet resulted in lower blood glutathione, higher urinary excretion of the major 4-hydroxy-2-nonenal metabolite, and higher plasma C-reactive protein, compared to the other dietary treatments (all P<0.05). Rats on the fat beef diet had higher renal MDA (+24% compared to all other diets) and heart MDA (+13% compared to lean chicken) and lower liver vitamin E (-26% compared to lean chicken) (all P<0.05). Rats on the fat diets had lower plasma vitamin E (-24%), lower brain MDA (-7%) and higher plasma superoxide dismutase activity (+39%), higher blood glutathione (+17%) (all P<0.05) and tendency to higher ventral prostate MDA (+15%, P=0.078) and prostate weight (+19%, P=0.073). In conclusion, consumption of a high beef diet may stimulate gastrointestinal and/or systemic oxidative stress and inflammation, modulated by the dietary fat.



