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    Abstract

        The α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)  receptor is thought to play an important role in the pathogenesis of several  neurological disorders as well as normal brain function. The search for AMPA  receptor antagonists as potential therapeutics is ongoing. Here, we describe  the functional characterization of a novel noncompetitive AMPA receptor  antagonist,  2-[N-(4-chlorophenyl)-N-methylamino]-4H-pyrido[3,2-e]-1,3-thiazin-4-one  (YM928). This compound inhibited AMPA receptor-mediated toxicity in primary  rat hippocampal cultures with an IC50 of 2 μM. Its manner of  inhibition was noncompetitive as the agonist concentration was increased.  YM928 blocked AMPA-induced intracellular calcium influx with an  IC50 of 3 μM and antagonized AMPA-induced inward currents with  an IC50 of 1 μM in cultured cells. YM928 displaced neither  [3H]AMPA binding nor other existing glutamate receptor-related  ligand binding in rat brain membranes. In terms of in vivo activity, YM928 had  an anticonvulsant effect in sound-induced seizures in DBA/2 mice 45 min after  oral administration at 3 mg/kg. Thus, YM928 has potential as an oral  therapeutic drug for various types of neurological disorders.

      
Footnotes
	
        DOI: 10.1124/jpet.103.049973.

      
	
        ABBREVIATIONS: AMPA,  α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid; NMDA,  N-methyl-d-aspartate; KA, kainate; YM928,  2-[N-(4-chlorophenyl)-N-methylamino]-4H-pyrido[3,2-e]-1,3-thiazin-4-one;  NBQX,  1,2,3,4-tetrahydro-6-nitro-2,3-dioxo-benzo[f]quinoxaline-7-sulfonamide;  GYKI52466,  1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-[5H-2,3]-benzodiazepine;  LY293558,  (3S,4aR,6R,8aR)-6-[2-(1(2)H-tetrazole-5-yl)ethyl]decahydroisoquinoline-3-carboxylic  acid; CP-465,022,  (+)-(aS)-3-(2-chlorophenyl)-2-[(E)-2-[6-(diethylaminomethyl)pyridin-2-yl]vinyl]-6-fluoroquinazolin-4(3H)-one;  TTX, tetrodotoxin; fura 2-AM,  1-[6-amino-2-(5-carboxy-2-oxazolyl)-5-benzofuranyloxy]-2-(2′-amino-5′-methylphenoxy)-ethane-N,N,N′,N′-tetraacetic  acid pentaacetoxymethyl ester; LY300164/talampanel,  (R)-7-acetyl-5-(4-aminophenyl)-8,9-dihydro-8-methyl-7H-1,3-dioxolo[4,5-h][2,3]  benzodiazepine; CGS19755,  cis-4-(phosphonomethyl)piperidine-2-carboxylic acid; LDH, lactate  dehydrogenase; MK-801, dizocilpine; CP-526,427,  (S)-2-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-vinyl}-nicotinonitrile;  B169,  2-(β-pyridyl-(2″)-ethenyl)-3-(2′-methylphenyl)-quinazolinone-(4).
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