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GENETIC DISRUPTION OF NPR1 GENE STIMULATES RAS GENE EXPRESSION:  ROLE IN CARDIAC HYPERTROPHY 
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Atrial natriuretic peptide (ANP) activates guanylyl cyclase-A/natriuretic peptide receptor-A (GC-A/NPRA) and produces the intracellular second messenger cGMP. The goal of this study was to determine whether disruption of Npr1 gene (coding for GC-A/NPRA) initiates the activation of genes, which are involved in the renin-angiotensin system (RAS) pathway. Genetic disruption of Npr1 gene increases 35-40 mmHg higher systolic blood pressure and a 63% greater HW/BW ratio leading to congestive heart failure in null mutant (Npr1-/-) mice compared with wild-type (Npr1+/+) mice. The expression levels of angiotensin-converting enzyme (ACE) and angiotensin II type 1a receptor (AT1a) mRNA levels were increased by 4-fold in Npr1-/- mice hearts compared with the wild-type Npr1+/+ mice hearts. Concomitantly, the expression of interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-alpha) were also increased by 4- to 5-fold, in null mutant mice hearts as compared with wild-type counterparts. The nuclear factor-kappa B (NF-kB) binding activity in the nuclear extracts of Npr1-/- mice hearts increased by 4-fold compared with wild-type mice. On the other hand, the ventricular cGMP level was decreased by almost 6-fold in Npr1-/- mice hearts compared with wild-type mice hearts. Treatment with captopril or hydralazine equally reduced the blood pressure, but only captopril significantly decreased the HW/BW ratio and cytokine gene expression in Npr1-/- mice hearts. The results suggest that the disruption of ANP/NPRA/cGMP signaling leads to the augmented expression and activation of RAS-mediated signaling pathways that provoke pro-inflammatory cytokines and promote the development of cardiac hypertrophy and heart failure in mice lacking NPRA.

