
Mineralocorticoid receptors are expressed in a number of tissues
in addition to the kidney, and mineralocorticoid receptor activation
induces structural and functional alterations in the heart, kidney, and
blood vessels, leading to myocardial fibrosis and left ventricular
hypertrophy, nephrosclerosis, and vascular inflammation and
remodeling, perhaps as a consequence of oxidative stress. These
effects are amplified by a high salt intake. In animal models,
spironolactone (an aldosterone antagonist) prevents aldosterone-
induced myocardial fibrosis. In patients with CHF, low-dose
spironolactone reduces the risk of progressive heart failure and
sudden death from cardiac causes by 30%. Due to a renal
hemodynamic effect, in patients with primary aldosteronism, high
circulating levels of aldosterone also may cause glomerular
hyperfiltration and albuminuria.

Increased activity of the renin-angiotensin-aldosterone axis is not
invariably associated with hypertension. In response to a low-NaCl
diet or to volume contraction, arterial pressure and volume
homeostasis may be maintained by increased activity of the renin-
angiotensin-aldosterone axis. Secondary aldosteronism (i.e.,
increased aldosterone secondary to increased renin-angiotensin),
but not hypertension, also is observed in edematous states such as
CHF and liver disease.

■ VASCULAR MECHANISMS
Vascular radius and compliance of resistance arteries are important
determinants of arterial pressure. Resistance to flow varies inversely
with the fourth power of the radius, and consequently, small
decreases in lumen size significantly increase resistance. In
hypertensive patients, structural, mechanical, or functional changes
may reduce the lumen diameter of small arteries and arterioles.
Remodeling refers to geometric alterations in the vessel wall without
a change in vessel volume. Hypertrophic (increased cell size and
increased deposition of intercellular matrix) or eutrophic vascular
remodeling results in decreased lumen size and, hence, increased
peripheral resistance. Apoptosis, low-grade inflammation, and
vascular fibrosis also contribute to remodeling. Lumen diameter also
is related to elasticity of the vessel. Vessels with a high degree of


