membrane K+ channel, and basolateral Na+/K+-ATPase. These effects 332e-11
are mediated in part by aldosterone-stimulated transcription of the gene
encoding serum/glucocorticoid-induced kinase 1 (SGK1). The activity
of ENaC is increased by SGK1-mediated phosphorylation of Nedd4-2,
a protein that promotes recycling of the Na+ channel from the plasma
membrane. Phosphorylated Nedd4-2 has impaired interactions with
ENaC, leading to increased channel density at the plasma membrane
and increased capacity for Na+ reabsorption by the collecting duct.
Chronic exposure to aldosterone causes a decrease in urinary Na+
excretion lasting only a few days, after which Na+ excretion returns
to previous levels. This phenomenon, called aldosterone escape, is
explained by decreased proximal tubular Na+ reabsorption following
blood volume expansion. Excess Na+ that is not reabsorbed by the
proximal tubule overwhelms the reabsorptive capacity of more distal
nephron segments. This escape may be facilitated by atrial natriuretic
peptides that lose their effectiveness in the clinical settings of heart failure, nephrotic syndrome, and cirrhosis, leading to severe Na+ retention
and volume overload.
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stimulation to the afferent arteriole, input from the macula densa,
and prostaglandins. Renin and ACE activity eventually produce
angiotensin II that directly or indirectly promotes renal Na+ and water
reabsorption. Stimulation of proximal tubular Na+/H+ exchange by
angiotensin II directly increases Na+ reabsorption. Angiotensin II
also promotes Na+ reabsorption along the collecting duct by stimulating aldosterone secretion by the adrenal cortex. Constriction of the
efferent glomerular arteriole by angiotensin II indirectly increases
the filtration fraction and raises peritubular capillary oncotic pressure to promote tubular Na+ reabsorption. Finally, angiotensin II
inhibits renin secretion through a negative feedback loop. Alternative
metabolism of angiotensin by ACE2 generates the vasodilatory peptide
angiotensin 1-7 that acts through Mas receptors to counterbalance
several actions of angiotensin II on blood pressure and renal function
(Fig. 332e-2C).
Aldosterone is synthesized and secreted by granulosa cells in the
adrenal cortex. It binds to cytoplasmic mineralocorticoid receptors in
the collecting duct principal cells that increase activity of ENaC, apical

