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    Abstract

7-Chloro-5-(2-chlorophenyl)-1,5-dihydro-4,1-benzothiazepin-2(3H)-one [CGP-37157 (CGP)], a benzothiazepine derivative of clonazepam, is commonly used as a blocker of the mitochondrial Na+/Ca2+ exchanger. However, evidence suggests that CGP could also affect other targets, such as L-type Ca2+ channels and plasmalemma Na+/Ca2+ exchanger. Here, we tested the possibility of a direct modulation of ryanodine receptor channels (RyRs) and/or sarco/endoplasmic reticulum Ca2+-stimulated ATPase (SERCA) by CGP. In the presence of ruthenium red (inhibitor of RyRs), CGP decreased SERCA-mediated Ca2+ uptake of cardiac and skeletal sarcoplasmic reticulum (SR) microsomes (IC50 values of 6.6 and 9.9 μM, respectively). The CGP effects on SERCA activity correlated with a decreased Vmax of ATPase activity of SERCA-enriched skeletal SR fractions. CGP (≥5 μM) also increased RyR-mediated Ca2+ leak from skeletal SR microsomes. Planar bilayer studies confirmed that both cardiac and skeletal RyRs are directly activated by CGP (EC50 values of 9.4 and 12.0 μM, respectively). In summary, we found that CGP inhibits SERCA and activates RyR channels. Hence, the action of CGP on cellular Ca2+ homeostasis reported in the literature of cardiac, skeletal muscle, and other nonmuscle systems requires further analysis to take into account the contribution of all CGP-sensitive Ca2+ transporters.
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	This work was supported by the National Institutes of Health National Institute of General Medical Sciences [Grant R01-GM078665].

	Article, publication date, and citation information can be found at http://molpharm.aspetjournals.org.

doi:10.1124/mol.110.067165.

	
ABBREVIATIONS:

	RyR
	ryanodine receptor channel
	SR
	sarcoplasmic reticulum
	SERCA
	sarco/endoplasmic reticulum Ca2+ ATPase
	CGP
	CGP-37157, 7-chloro-5-(2-chlorophenyl)-1,5-dihydro-4,1-benzothiazepin-2(3H)-one
	NCX
	Na+/Ca2+ exchanger
	APIII
	antipyrylazo III
	RyR1
	skeletal ryanodine receptor channel
	RyR2
	cardiac ryanodine receptor channel
	CPZ
	cyclopiazonic acid
	TC
	terminal cisternae
	LT
	longitudinal tubule
	DMSO
	dimethyl sulfoxide
	BAPTA
	1,2-bis(2-aminophenoxy)ethane-N,N,N′,N′-tetraacetic acid
	KT-362
	5-[3[2-(3,4-dimethoxyphenyl)ethylamino]-1-oxopropyl]-2,3,4,5- tetrahydro-1,5-benzothiazepine fumarate
	K201
	JTV519, 4-[-3{1-(4-benzyl) piperidinyl}propionyl]-7-methoxy-2, 3, 4, 5-tetrahydro-1,4-benzothiazepine
	FK-506
	hexadecahydro-5,19-dihydroxy-3-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylethenyl]-14,16-dimethoxy-4,10,12,18-tetramethyl-8-(2-propenyl)-15,19-epoxy-3H-pyrido[2,1-c][1,4]oxaazacyclotricosine-1,7,20,21(4H,23H)-tetrone.
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