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Effects of Tolvaptan via vasopressin V2 receptor-independent pathway on adrenal
aldosterone synthesis.

Ito, Masaaki
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Tolvaptan, a V2 receptor antagonist, exerts its water diuretic effect by
inhibiting V2 receptors in the renal collecting ducts. Experiments using H295R cells, cultured cells
derived from the human adrenal cortex and rat models with increased aldosterone production under
Angll stimulation, have shown that Tolvaptan suppressed the increase in aldosterone concentration
and protein expression of CYP11B2, an aldosterone synthase, by a V2R-independent manner. In
addition, tolvaptan suppressed protein expression without suppressing CYP11B2 mRNA expression, and
increased DDIT3 protein expression and phosphorylation of elF2a . These results suggest that
tolvaptan could have attenuated CYP11B2 translation and subsequently inhibited the aldosterone
biosy?thgsis, likely in part by promoting the UPR and subsequent inhibition of global protein
translation.
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FIGURE 3 Effects of tolvaptan on angiotensin Il (Angll)-induced ERK and elF2a phosphorylation and DDIT3 protein expression in H295R cells.
ERK phosphorylation (a). Cells were pretreated with tolvaptan at the indicated doses for 30 min and then stimulated with 100 nmol-L™* Angll for
5 min. The phosphorylation level of ERK was analysed by Western blotting. Upper, representative immunoblots; lower, relative quantification of
protein expression. (b) Effect of tolvaptan on DDIT3 protein expression levels. Cells were pretreated with tolvaptan at the indicated doses for
30 min and then stimulated with 100 nmol-L™ Angll for 24 hr. DDIT3 protein level was analysed by Western blotting. Upper, representative
immunoblots; lower, relative quantification of protein expression. elF2a phosphorylation (c). Cells were pretreated with tolvaptan at the
indicated doses for 30 min and then stimulated with 100 nmol-L™ Angll for 24 hr. The phosphorylation level of elF2a was analysed by
Western blotting. Upper, representative immunoblots; lower, relative quantification of protein expression. Results are shown as mean + SD
(n = 5 separate experiments) and expressed as fold over control. TP < 0.05 versus Cont; *P < 0.05 versus Angll
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FIGURE 5 Effects of tolvaptan (Tolv) on serum aldosterone and adrenal CYP11B2 protein levels as well as adrenal aldosterone production in
Sprague-Dawley rats treated with angiotensin Il (Angll). Rats were treated with tolvaptan in the presence and absence of 200 pmol-min~ Angll.
Results are shown as mean + SD (n = 8 rats per group). Effects of tolvaptan on Angll-induced serum aldosterone (a) and CYP11B2 protein levels
(b, upper, representative immunoblots; lower, relative quantification of protein expression) and adrenal aldosterone production (c). TP < 0.05 versus

Cont group; *P < 0.05 versus Angll group; $p < 0.05 versus tolvaptan group
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