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Cardiac hypertrophy is an important risk factor for several heart diseases, most importantly heart failure and sudden cardiac death. The importance of a group of arachidonic acids (AA) metabolites, namely epoxy- and hydroxy-AA, has been reported during the development of cardiac hypertrophy, though their specific roles are still unknown. In the current study, our aim was to determine the association between epoxy- and hydroxy-AA and the alterations in heart dimensions and functions, activation of fetal gene program and fibrotic and oxidative stress markers during cardiac hypertrophy. Cardiac hypertrophy was developed in Sprague Dawley rats by inducing pressure overload on the heart through aortic constriction procedure. Epoxy- and hydroxy-AA formation during cardiac hypertrophy was measured by liquid chromatography-mass spectrometry. Heart dimensions and functions were measured by echocardiography, while fetal genes and fibrotic and oxidative stress markers were measured by real-time PCR. Pairwise correlation analysis was performed, and univariate statistical analysis was used to identify metabolites whose formation rate was statistically associated with each of the tested parameter. Thereafter, non-parametric Spearman rank correlation coefficients were calculated. We found that wall thickness and the decrease in heart volumes parameters were strongly correlated with epoxy-AA and 5- and 9-hydroxy-AA (r=~0.75; p<0.001), while, 19-hydroxy-AA showed inverse correlation (r=-0.42; p<0.01). Heart functions were not correlated with any of the tested metabolites. In contrast, all metabolites, except 19-hydroxy-AA, showed a strong correlation with fetal gene program activation, especially 8,9- and 11,12-epoxy-AA (r=~0.68; p<0.001). Fibrotic and oxidative stress markers were better correlated with hydroxy-AA (r=~0.67; p<0.001), except 19-hydroxy-AA, compared with epoxy-AA (r=~0.51; p<0.05). In conclusion, the significant and differential association between epoxy- and hydroxyl-AA and pathologies of cardiac hypertrophy indicates the specific roles of these metabolites in the hypertrophic response of the heart to noxious stimulus. 
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