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    Abstract

Enhancement of α7 nicotinic acetylcholine receptor (nAChR) activity is considered a therapeutic approach for ameliorating cognitive deficits present in Alzheimer's disease and schizophrenia. In this study, we describe the in vitro profile of a novel selective α7 nAChR agonist, 5-(6-[(3R)-1-azabicyclo[2,2,2]oct-3-yloxy]pyridazin-3-yl)-1H-indole (ABT-107). ABT-107 displayed high affinity binding to α7 nAChRs [rat or human cortex, [3H](1S,4S)-2,2-dimethyl-5-(6-phenylpyridazin-3-yl)-5-aza-2-azoniabicyclo[2.2.1]heptane (A-585539), Ki = 0.2–0.6 nM or [3H]methyllycaconitine (MLA), 7 nM] that was at least 100-fold selective versus non-α7 nAChRs and other receptors. Functionally, ABT-107 did not evoke detectible currents in Xenopus oocytes expressing human or nonhuman α3β4, chimeric (α6/α3)β4, or 5-HT3A receptors, and weak or negligible Ca2+ responses in human neuroblastoma IMR-32 cells (α3* function) and human α4β2 and α4β4 nAChRs expressed in human embryonic kidney 293 cells. ABT-107 potently evoked human and rat α7 nAChR current responses in oocytes (EC50, 50–90 nM total charge, ∼80% normalized to acetylcholine) that were enhanced by the positive allosteric modulator (PAM) 4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl]-benzenesulfonamide (A-867744). In rat hippocampus, ABT-107 alone evoked α7-like currents, which were inhibited by the α7 antagonist MLA. In dentate gyrus granule cells, ABT-107 enhanced spontaneous inhibitory postsynaptic current activity when coapplied with A-867744. In the presence of an α7 PAM [A-867744 or N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide hydrochloride (PNU-120596)], the addition of ABT-107 elicited MLA-sensitive α7 nAChR-mediated Ca2+ signals in IMR-32 cells and rat cortical cultures and enhanced extracellular signal-regulated kinase phosphorylation in differentiated PC-12 cells. ABT-107 was also effective in protecting rat cortical cultures against glutamate-induced toxicity. In summary, ABT-107 is a selective high affinity α7 nAChR agonist suitable for characterizing the roles of this subtype in pharmacological studies.

Footnotes
	This study was supported by funding from Abbott and NeuroSearch.

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

doi:10.1124/jpet.110.167072.
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	nicotinic acetylcholine receptor
	ACh
	acetylcholine
	pERK
	phosphorylated extracellular-regulated kinase
	pCREB
	phosphorylated cAMP response element binding protein
	AD
	Alzheimer's disease
	A-582941
	2-methyl-5-(6-phenyl-pyridazin-3-yl)-octahydro-pyrrolo[3,4-c]pyrrole
	SSR180711
	1,4-diazabicyclo[3.2.2]nonane-4-carboxylic acid, 4-bromophenyl ester
	MK-801
	dizocilpine
	PNU-282987
	N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide hydrochloride
	TC-5619
	N-[2-(pyridin-3-ylmethyl)-1-azabicyclo[2.2.2]oct-3-yl]-1-benzofuran-2-carboxamide
	ABT-107
	5-(6-[(3R)-1-azabicyclo[2,2,2]oct-3-yloxy]pyridazin-3-yl)-1H-indole
	PAM
	positive allosteric modulator
	PNU-120596
	N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide hydrochloride
	A-867744
	4-[5-(4-chloro-phenyl)-2-methyl-3-propionyl-pyrrol-1-yl]-benzenesulfonamide
	CNS
	central nervous system
	MLA
	methyllycaconitine
	A-585539
	(1S,4S)-2,2-dimethyl-5-(6-phenylpyridazin-3-yl)-5-aza-2-azoniabicyclo[2.2.1]heptane
	BSA
	bovine serum albumin
	ATCC
	American Type Culture Collection
	HEK
	human embryonic kidney
	FLIPR
	fluorescence imaging plate reader
	ACSF
	artificial cerebral spinal fluid
	IPSC
	inhibitory postsynaptic current
	HBSS
	Hank's balanced salt solution
	CI
	confidence interval
	CHO
	Chinese hamster ovary
	DTG
	1,3-di-o-tolylguanidine
	AF-DX384
	N-[2-[2-[(dipropylamino)methyl]-1-piperidinyl]ethyl]-5, 6-dihydro-6-oxo-11H-pyrido[2,3-b][1,4]benzodiazepine-11-carboxamide
	4-DAMP
	1,1-dimethyl-4-diphenylacetoxypiperidinium
	BRL43694
	1-methyl-N-[(3-endo)-9-methyl-9-azabicyclo[3.3.1]non3-yl]-1H-indazole-3-carboxamide hydrochloride
	NAMH
	N-methyl-1H-imidazole-4-ethanamine
	tERK
	total extracellular-regulated kinase
	AZD-0328
	(2R)-spiro-[1-azabicyclo[2.2.2]octane-3,2(3H)-furo[2,3-b]pyridine]-tartrate
	SEN-12333/WAY-317538
	5-morpholin-4-yl-pentanoic acid (4-pyridin-3-yl-phenyl)-amide
	JN-403
	(S)-(1-aza-bicyclo[2.2.2]oct-3-yl)-carbamic acid (S)-1-(2-fluoro-phenyl)-ethyl ester
	S24795
	2[2(4-bromophenyl)-2-oxoethyl]-1- methyl-pyridinium chloride
	TTX
	tetrodotoxin
	APV
	(2R)-amino-5-phosphonovaleric acid
	CNQX
	6-cyano-7-nitroquinoxaline-2,3-dione
	BSS
	balanced salt solution
	DAT
	dopamine transporter
	NET
	norepinephrine transporter
	SERT
	serotonin transporter
	NGF
	nerve growth factor
	AR-R17779
	(5S)-spiro[1,3-oxazolidine-5,8'-1-azabicyclo[2.2.2]octane]-2-one
	PHA-543613
	N-[(3R)-1-azabicyclo[2.2.2]oct-3-yl]furo[2,3-c]pyridine-5-carboxamide
	NS6740
	1,4-diazabicyclo [3.2.2]nonan-4-yl(5-(3-(trifluoromethyl)phenyl)furan-2-yl)methanone.
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