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Abstract:

Background: Recent clinical trials have shown that addition of aldosterone blocker to the standard heart failure therapy reduces mortality and left ventricular remodeling. Our studies showed that aldosterone alone directly induced myocyte hypertrophy in vitro. However, the role of the angiotensin II type 2 receptor (AT2) in aldosterone-induced cardiomyocyte hypertrophy is not known. 

Methods: Neonatal cardiomyocytes were isolated from 0-day old Wistar rats. Myocytes were stimulated with aldosterone (5 µM, Aldo), aldosterone in the presence of the AT1 blocker losartan (10 µM, Aldo+losartan); the AT2 blocker PD123319 (10 µM, Aldo+PD) or the AT2 agonist CGP42112A (0.1µM, Aldo+CGP).  Seventy-two hours after stimulation, cardiomyocyte hypertrophy was assessed by measuring the changes in protein content as determined by [14C]-phenylalanine incorporation and myocyte volume. Changes to downstream signaling molecules were assessed by Western blot. 

Results: Compared with controls, Aldo induced a significant increase in [14C]-phenylalanine incorporation (140±1 vs. 100±5 %, p<0.05). This effect was abolished by PD 123319 (Aldo+PD: 110±2 vs. 100±5 %, p=NS), but not by losartan (Aldo+losartan: 133±4 %) or CGP42112A (Aldo+CGP: 139±3 %). Compared with controls, myocyte volume was increased in Aldo (360±165 % controls). This effect was reduced in Aldo+PD (280±93 %, p=NS), but not in Aldo+losartan (460±160 %) and Aldo+CGP (450±139 %). Phosphorylated S6 and p70S6K protein levels increased 22 % and 62 % respectively in Aldo vs. controls. Compared with Aldo, the phosphorylation levels of S6 and p70S6K were significantly lower in Aldo+PD (70±7 vs. 122±12 % and 61±10 vs. 162±20 % of controls, p<0.05 respectively), but not in Aldo+losartan (130±14 vs. 122±12 % and 145±17 vs. 162±20 % of controls, p=NS respectively). 

Conclusions: Aldosterone alone directly induced cardiomyocyte hypertrophy in vitro. This effect was blocked by the AT2 antagonist, but not by the AT1 antagonist or the AT2 agonist. Inhibition of aldosterone-induced cardiomyocyte hypertrophy by the AT2 antagonist was associated with the down-regulation of phosphorylated levels of S6 and p70S6K. These results suggest that decrease in protein synthesis may be involved in the actions of the AT2 blocker in inhibition of aldosterone-induced cardiac myocyte hypertrophy. 
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