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Figure 1. Pathophysiologic factors most frequently
implicated in the development of hypertension. These
factors represent a combination of genetic and enviro—
nmental influences.
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Mutation Sites of ENaC in Liddle’s Syndrome

Figure 2. The epithelial sodium channel (ENaC) is composed of two g one § and one y Subunit surrounding the
channel pore. Each subunit has two transmembrane domains with short cytoplasmic NH2- and COOH- termini and
a large ectocytoplasmic loop. Mutations in subunits of ENaC cause either Liddle syndrome ([@ryubunits) or the
autosomal recessive form of pseudohypoaldosteromism type 1 ( gfor wubunits). The autosomal dominant form of
pseudohypoaldosteronism type 1 is secondary to mutations in the mineralocorticoid receptor gene. These ENaC and
mineralocoricoid receptor mutations recapitulate the main pathway for sodium reabsorption and potassium secretion
accross the principal cell of the cortical and medullary collecting ducts. Sodium transport in tight epithelia of the distal
nephron is mediated by ENaC and the Na', K'~ATPase. The ENaC is located at the apical membrane and constitutes
the rate-limiting step for electrogenic sodium transport, whereas the Na', K'~ATPase, located at the basolateral
membrane, creates the driving form for this process.
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Figure 3. Under normal conditions the removal and
degradation of Na+ channels from the apical membrane of
the collecting duct is initiated by Nedd4 binding to a specific
PY motiflocated on the carboxyl terminal cytoplasmic tails
of the ¢ B and y subunits. A mutation in which the PY
motif of one of the subunits is either deleted or altered leads
to a failure of Nedd4 binding and results in an increase in
channel density. Increased channel density can account for
constitutive Na' reabsorption. To date, all mutations in
Liddle’s syndrome have been localized to either the Bor y
subunits of the Na' channel. Based on experimental studies
a mutation in the PY motif of the asubunit may also give
rise to Liddle’s syndrome.
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Figure 4. Diagram depicting unequal crossing over
between aldosterone synthase and 11-OHase genes. Each
gene is represented by a wide bar, with the location of
exons indicated by either green (11-OHase) or red
(aldosterone synthase) bands. One of the two products of
unequal crossing over will have a chimaeric gene located
between normal AldoS and 11-OHase genes. In this
example unequal crossing over is depicted as occurring
in the intron between exons 3 and 4. These two genes
are linked on chromosome 8 and are separated by 45
kilobases.
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Figure 5. Cell models showing the effects of 113
~hydroxysteroid dehydrogenase on binding of aldosterone
(ALDO) and cortisol or corticosterone (CORT), to mineralo—
corticoid and glucocorticoid receptors (MR and GR). The
effects of carbenoxolone or licorice an inhibitor of 1103
~hydroxysteroid dehydrogenase, are also shown. Note that
enzyme inhibition leads to mineralocorticoid receptor
activation by glucocorticoids.
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