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GENETIC ALTERATION IN NATRIURETIC PEPTIDE RECEPTOR-A CAUSES HYPERTENSION AND CONGESTIVE HEART FAILURE 
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Understanding the mechanisms regulating blood pressure homeostasis is one of the most important challenges in the treatment and prevention of cardiovascular diseases.  Atrial natriuretic peptide (ANP) is a potent endogenous hypotensive hormone that elicits diuretic, natriuretic, and vasorelaxant responses, all of which contribute to the regulation of blood pressures.  The principal loci involved in the regulatory action of ANP and brain natriuretic peptide (BNP) is the natriuretic peptide receptor-A (NPRA), which produces the second messenger cGMP in response to ANP binding.  Our recent studies with Npr1 (genetic determinant of NPRA) gene-disrupted mice lacking the functional NPRA have demonstrated that the deficiency of NPRA increases blood pressures by 35-40 mmHg and causes hypertensive heart disease in homozygous null mutant mice with severely impaired excretion of salt and water as compared with wild-type control animals.  The Npr1 gene-deficient mutant mice exhibit cardiac hypertrophy, long-term progression of renal injury, and vascular lethal symptoms, similar to those seen in untreated human hypertensive patients.  In contrast, gene-duplication of Npr1 in mice, significantly reduces the blood pressures, increases the intracellular cGMP levels, and enhances the excretion of salt and water contents, corresponding to Npr1 gene copy numbers.  It is envisioned that the resulting knowledge from our studies should yield new therapeutic genetic targets for the treatment and prevention of hypertension and congestive heart failure.


