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Altered vascular expression of natriuretic peptide receptor genes in rats with experimental
hypertension
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The present study was aimed to determine the expression of vascular NPR-A and NPR-C mRNA in
different rat models of hypertension with their renin-angiotensin system (RAS) either activated or depressed.
Male Sprague-Dawley rats, were used to develop deoxycorticosterone acetate (DOCA)-salt and two-kidney,
one clip (2KIC) hypertension. Another model of hypertension was induced by treatment with
NE-nitro-L-arginine methyl ester (L-NAME, 40 mg/L drinking water). They were used 4 weeks after the
development of hypertension. Systolic blood pressure was measured indirectly at the tail artery on the day
of experiment. The plasma atrial natriuretic peptide (ANP) levels were measured by radioimmunoassay. The
nitrite/nitrate levels in thoracic aorta was determined. The expression of angiotensin (AT1) receptor,
angiotensin converting enzyme, natriuretic peptide receptor (NPR)-A and NPR-C mRNA was determined in
the thoracic aorta by reverse-transcriptase polymerase chain reaction. The particulate guanylyl cyclase (GC)
activity was determined by the amount of ¢cGMP accumulated in response to ANP.

The systolic blood pressure was significantly elevated in each model of hypertension. The nitrite/nitrate
levels were decreased in the thoracic aorta, and the plasma ANP levels increased in every model of
hypertension. The expression of AT1 and ACE mRNA was increased in 2K1C and L-NAME hypertension,
while decreased in DOCA-salt hypertension. Both NPR-A and NPR-C mRNA levels in the aortic tissue
were decreased in 2K1C and L-NAME hypertension, whereas they were significantly increased in
DOCA-salt hypertension. The particulate GC activity was decreased in 2KIC and L-NAME hypertension,
whereas it was increased in DOCA-salt hypertension.

These results suggest that the expression and activity of vascular NPR-A and NPR-C mRNA are
decreased in hypertension associated with activated renin-angiotensin system, while they are increased in
hypertension associated with a decreased activity of renin-angiotensin system.
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