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DUAL EFFECT OF THE AT2 RECEPTOR IN THE CARDIOVASCULAR SYSTEM - AT2 MEDIATES CELL GROWTH IN THE HEART BUT NOT ARTERY
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Objectives and background: We reported that upon Angiotensin II (Ang II) stimulation, Ang II type2 receptor (AT2) receptor bound to promyelocytic leukemia zinc finger protein (PLZF), which translocates to the nucleus where it activates phosphatidylinositol-3 kinase p85a subunit (p85a PI3K), results in cardiac hypertrophy. Alternatively, several studies indicate that traditional AT2 function may be anti-type 1 receptor (AT1), such as the tyrosine phoaphatase SHP-1 activation. To resolve this controversy, we examined the hypothesis that AT2 signaling can be switched to a second mechanism involving PLZF.Methods and results: In R3T3 cells, which express AT2 endogenously but not AT1 or PLZF, Ang II evoked SHP-1 activity via AT2 but did not increase leucine uptake as a marker of growth promotion. This stimulation was not inhibited by Gs or Gi mini-gene transfection or pretreatment with the Gi/o specific inhibitor pertussis toxin (PTX). Transfection with PLZF completely inhibited SHP-1 activity and showed significant increase in leucine uptake upon Ang II stimulation in R3T3 cells. These PLZF effects were suppressed by transfection of Gi mini-gene or PTX but not by that of Gs mini-gene. In normal animals PLZF is highly expressed in the heart but not the aorta or kidney.Conclusion: These results suggest that in the heart, PLZF plays a pivotal role in switching the AT2 signal from growth suppression to growth promotion such as cardiac hypertrophy. However in tissues lacking PLZF such as the aorta or kidney, AT2 may play a role as growth suppressor through SHP-1 activity.

