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Suppressive Regulation of Salt-sensitive Hypertension by Flavonids
— Abnormal Regulation of Aldosterone-induced ENaC Gene Expression—
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ABSTRACT

Renal Na* reabsorption has a crucial role in controlling blood pressure through regulation
of mineral balance in our body. We have demonstrated that high salt diet causes
hypertension through induction of renal epithelial Na* channel (ENaC) gene expression in
Dahl-salt sensitive (DS) but not in Dahl salt-resistant (DR) rats, and that one of flavonids,
quercetin, suppresses high salt diet-induced ENaC gene expression. To clarify the
regulatory mechanism of salt-sensitive hypertension and the quercetin action, we
assessed regulation of ENaC mRNA expression in the kidney of DS rats by aldosterone
and quercetin. Chronic high-salt-diet caused hypertension by increasing «-ENaC mRNA
expression in DS rats with a reduction of plasma aldosterone. Simultaneous quercetin
intake suppressed the high-salt-diet-induced hypertension in DS rats by reducing «-ENaC
mRNA expression. Acute application of aldosterone to adrenalectomized rats reduced
mRNA expression of 3- and y-ENaC in DS rats unlike DR rats, whereas aldosterone
increased «-ENaC mRNA expression in both DS and DR rats. Furthermore, we found
that aldosterone increased serum and glucocorticoid-regulated kinase 1 (SGK1) mRNA
expression in DR rats but not in DS rats. Taken together, it is suggested that, in salt-
sensitive hypertension, regulation of ENaC and SGK1 gene expression by aldosterone
might be disturbed and that abnormal aldosterone regulation of Na* reabsorption in the
kidney might be one of the factors to cause salt-sensitive hypertension by elevating
plasma volume. Soy Protein Research, Japan 9, 147-152, 2006.
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Fig. 1. Effects of high salt diet-induced hypertension
and plasma aldosterone concentration.
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Fig. 2. Effects of high salt diet-induced ENaC and

SGK1 mRNA expression. Alpha-ENaC and
SGK1 mRNA expression increased, whereas
plasma aldosterone decreased by high salt diet
in DS rats.
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Fig. 3. Acute effects of aldosterone on ENaC mRNA expression in adrenalectomized DS and DR rats. In DS rats,
the increased aldosterone caused reduction of beta- and gamma-ENaC mRNA expression.
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Fig. 4. Effects of quercetin on high-salt-diet-induced hypertension and alpha-ENaC mRNA expression.
Simultaneous quercetin intake reduced high salt diet-induced hypertension by suppressing alpha-ENaC

mRNA expression.
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Fig. 5. Effects of quercetin on hypotonicity-induced alpha-ENaC mRNA expression and Na* reabsorption in renal
epithelial A6 cells. Quercetin treatment suppressed hypotpnicity-induced alpha-ENaC mRNA expression
and banzamil-sensitive short-circuit current.
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Fig. 6. Effects of quercetin on aldosterone-induced Na' reabsorption and alpha-ENaC mRNA expression in renal

epithelial A6 cells. Pretreatment with quercetin significantly suppressed aldosterone-induced Na*
reabsorption and alpha-ENaC mRNA expression.
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