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    Abstract

        The nucleus accumbens (NAc) is a critical brain area for reward and motivated behavior. Accumulating evidence suggests that altered function of the transcription factor cAMP response element binding protein (CREB) within the NAc is involved in depressive behavior. In rats, stress activates CREB within the NAc, and elevation of CREB expression in this region produces depressive-like behaviors that are accompanied by activation of CREB-regulated target genes. The depressive-like behaviors seem to be due, at least in part, to CREB-mediated increases in dynorphin function, because they are mimicked by κ-opioid receptor (KOR) agonists and attenuated by KOR antagonists. We hypothesized that if CREB-mediated dynorphin expression in the NAc contributes to depressive behavior, then antidepressants might reduce dynorphin function in this region. Here, we demonstrate that desipramine (DMI), a norepinephrine reuptake inhibitor that has been used for decades to treat clinical depression, blocks swim stress-induced activation of prodynorphin (encodes dynorphin) in the NAc. In primary cultures of NAc and striatum, DMI decreases basal and stimulated CREB phosphorylation by causing reductions in intracellular calcium (Ca2+) availability that are independent of norepinephrine or other monoaminergic inputs, identifying a potential mechanism for alterations in CREB-mediated gene expression. Fluoxetine (FLX), a selective serotonin reuptake inhibitor, has similar effects in culture, suggesting a common intracellular effect of these antidepressants. These findings raise the possibility that a therapeutically relevant mechanism of action of DMI occurs through attenuation of CREB-mediated gene transcription, which is mediated via previously uncharacterized mechanisms that occur directly within the NAc.

      
Footnotes
	
        This work was supported by the National Institutes of Health National Institute of Mental Health [Grant MH063266] and donations from John A. Kaneb.

      
	
        ABBREVIATIONS: DA, dopamine; NAc, nucleus accumbens; NE, norepinephrine; CREB, cAMP response element binding protein; FST, forced swim test; KOR, κ-opioid receptors; E18, embryonic day 18; DMI, desipramine hydrochloride; FLX, fluoxetine hydrochloride; SKF 82958, (±)-6-chloro-7,8-dihydroxy-3-allyl-1-phenyl-2,3,4,5-tetra-hydro-1H-benzazepine; NMDA, N-methyl-d-aspartic acid; FPL 64176, methyl 2,5-dimethyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; PMA, phorbol 12-myristate 13-acetate; FS, forced swim; Q-PCR, quantitative real-time reverse transcriptase polymerase chain reaction; PBS, phosphate-buffered saline; PBS-T, PBS/0.1% Tween 20; P-CREB, phospho-CREB; ANOVA, analysis of variance; PKC, protein kinase C; SERCA, sarcoendoplasmic reticulum calcium-ATPase; SSRI, selective serotonin reuptake inhibitor.
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