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Ageing seems to be associated with changes in the oxidant/antioxidant equilibrium, impaired Nrf2 signalling and phase 2 response. Nrf2 is an important transcription factor that modulates the gene expression of antioxidant and phase 2 enzymes, which are centrally involved in the ageing process. In this study the role of olive oil phenolics on Nrf2 dependent gene expression was investigated in vivo and in vivo. Senescence accelerated mice (SAMP8) were fed for 4.5 months semisynthetic diets with 10% olive oil containing either high (HP; 532 mg gallic acid equivalents/kg oil) or low amounts of phenolics (LP; 40 mg gallic acid equivalents/kg oil). The phenolic profile of both olive oils was similar. However hydroxytyrosol content of the HP oil was approximately 40 fold higher than the LP oil. We measured oxidative stress parameters, Nrf2 and its target genes; glutathione-S-transferase (GST), γ-glutamyl cysteine synthetase (γ-GCS), NAD(P)H:quinone oxidoreductase (NOQ1) and paraoxonase-2 (PON2) in the heart tissue of mice. Mice consuming the HP diet had significantly lower concentrations of thiobarbituric acid reactive substances and protein carbonyls. Nrf2 as well GST, γ-GCS, NOQ1, PON2 mRNA levels and PON1 activity in serum were significantly higher in HP group as compared to the LP group. To determine which phenolic present in olive oil may have induced Nrf2-dependent gene expression and the increase in PON status, we performed additional cell culture studies in NIH3T3 and HuH7 cells. Among the tested seven phenolic compounds, only the treatment with hydroxytyrosol increased Nrf2 transactivation in NIH3T3 cells and dose dependently increased PON1 transactivation in HuH7 cells. The cell culture data suggest that hydroxytyrosol may have mediated the induction of Nrf2-dependent gene expression and the increase in PON status. In conclusion, a diet rich in olive oil phenolics may prevent oxidative stress in the heart of SAMP8 mice by modulating Nrf2-dependent gene expression.

