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A relatively high population of patients with congestive heart failure has LV diastolic dysfunction with preserved systolic function, i.e. diastolic heart failure (DHF). Despite clinical significance of DHF, the pathophysiology of this abnormality has not been extensively studied because of a lack of the appropriate animal model. We developed two different rat models with systolic or diastolic LV failure based on hypertension. Dahl salt-sensitive rats were placed on 8% Nacl diet from 7 weeks old or 8 weeks old. The 7-week starting rats showed a steep elevation in blood pressure and progressive LV hypertrophy and fell into overt heart failure (HF) at 19 weeks. This HF model was not associated with LV systolic dysfunction nor LV dilatation mimicking the characteristics of DHF. In contrast, the 8-week starting rats showed HF at 26 weeks with systolic LV dysfunction. In further studies, we used the 7-week starting Dahl salt-sensitive rats as an animal model of DHF. A subdepressor dose of ACE inhibitor  or angiotensin receptor blocker (ARB) administered from 9 weeks significantly attenuated the progressive LV hypertrophy and successfully prevented the transition to overt HF. Although the both inhibitors differently attenuated the gene expression of collagens and MMPs, ARB added to ACE inhibitor resulted in more prominent suppression of LV hypertrophy and fibrosis. Such benefits were associated with greater decrease in ROS generation and inflammatory cytokine response. These findings strongly suggest the inhibition of rennin-angiotensin system provides an effective therapeutic strategy for treatment of DHF.

