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    Abstract

        Drug-induced valvular heart disease (VHD) is a serious side effect of a few medications, including some that are on the market. Pharmacological studies of VHD-associated medications (e.g., fenfluramine, pergolide, methysergide, and cabergoline) have revealed that they and/or their metabolites are potent 5-hydroxytryptamine2B (5-HT2B) receptor agonists. We have shown that activation of 5-HT2B receptors on human heart valve interstitial cells in vitro induces a proliferative response reminiscent of the fibrosis that typifies VHD. To identify current or future drugs that might induce VHD, we screened approximately 2200 U.S. Food and Drug Administration (FDA)-approved or investigational medications to identify 5-HT2B receptor agonists, using calcium-based high-throughput screening. Of these 2200 compounds, 27 were 5-HT2B receptor agonists (hits); 14 of these had previously been identified as 5-HT2B receptor agonists, including seven bona fide valvulopathogens. Six of the hits (guanfacine, quinidine, xylometazoline, oxymetazoline, fenoldopam, and ropinirole) are approved medications. Twenty-three of the hits were then “functionally profiled” (i.e., assayed in parallel for 5-HT2B receptor agonism using multiple readouts to test for functional selectivity). In these assays, the known valvulopathogens were efficacious at concentrations as low as 30 nM, whereas the other compounds were less so. Hierarchical clustering analysis of the pEC50 data revealed that ropinirole (which is not associated with valvulopathy) was clearly segregated from known valvulopathogens. Taken together, our data demonstrate that patterns of 5-HT2B receptor functional selectivity might be useful for identifying compounds likely to induce valvular heart disease.

      
	VHD, valvular heart disease
	MDMA, 3,4-methylenedioxymethaphetamine
	5-HT, 5-hydroxytryptamine (serotonin)
	ERK, extracellular signal-regulated kinase
	FRET, fluorescence resonance energy transfer
	SB 206553, 3,5-diydro-5-methyl-N-3-pyridinylbenzo[1,2-b:4,5-b′]dipyrrole-1(2H)-carboxamide hydrochloride
	NFAT, nuclear factor activated in T cells
	bla, β-lactamase
	BW 723C86, α-methyl-5-(2-thienylmethoxy)-1H-indole-3-ethanamine hydrochloride
	YSi, yttrium silicate
	InsP, inositol phosphates
	XTT, tetrazolium hydroxide
	DMEM, Dulbecco's modified Eagle's medium
	FBS, fetal bovine serum
	CHO, Chinese hamster ovary
	GFP, green fluorescent protein
	DMSO, dimethyl sulfoxide
	CHAPS, 3-[(3-cholamidopropyl)dimethylammonio]propanesulfonate
	HEK, human embryonic kidney
	FLIPR, fluorometric imaging plate reader
	RU 24969, 5-methoxy 3-(1,2,3,6-tetrahydro-4-pyridinyl)1H indole
	SCH 23390, R-(+)-7-chloro-8-hydroxy-3-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-3-benzazepine
	DOI, 4-iodo-2,5-dimethoxyphenylisopropylamine
	WAY 161503, 8,9-dichloro-2,3,4,4a-tetrahydro-1H-pyrazino(1,2-a)quinoxalin-5(6H)-one
	L 694247, N-(4-((5-(3-(2-aminoethyl)-1H-indol-5-yl)-1,2,4-oxadiazol-3-yl)methyl)phenyl)-methanesulfonamide
	SR 57227A, 4-amino-1-(6-chloro-2-pyridyl)piperidine hydrochloride
	SKF 83566, 7-bromo-8-hydroxy-3-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-3-benzazepine
	FDA, Food and Drug Administration
	CP-132484-42, 1-(2-aminoethyl)-3-methyl-8,9-dihydropyrano(3,2-e)indole
	CP-123479-11, 1-(2-aminoethyl)-8,9-dihydropyrano(3,2-e)indole
	CP-118,952, N,N-dimethyl-2-(3,7,8,9-tetrahydropyrano[3,2-e]indol-1-yl)ethanamine
	DM360, 2,5-dimethoxy-4-bromoamphetamine.
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 The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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