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The mesocorticolimbic dopamine system originating in the ventral tegmental area (VTA) is involved in processing motivation, 
salience and reward. Accordingly, medical treatments for dopamine-related cognitive impairments and neuropsychiatric 
conditions aim at modulating extracellular dopamine levels in the brain. Commercially available inhibitors of dopamine 
reuptake, such as the psychostimulants methylphenidate and modafinil, are of limited selectivity for dopamine transporter (DAT) 
and produce side effects, among others abuse liability. CE-123(5-((benzhydrylsulfinyl)methyl) thiazole) is a novel selective DAT 
inhibitor that improves spatial memory and cognitive parameters. In vivo, we studied electrophysiological and neurochemical 
effects of CE-123and the analogue R-modafinil in adult male Sprague-Dawley rats.

Methods: For dopamine microdialysis experiments in freely moving animals, probes were placed in the prelimbic/infralimbic 
cortex and in the nucleus accubens shell (NAc shell). CE-123and R-modafinil were intraperitoneally administered 1,5,10 mg/
kg. For electrophysiological experiments, in vivo single unit recordings of VTA dopamine neurons and prelimbic/infralimbic 
cortex pyramidal neurons were performed in anesthetized animals. CE-123and R-modafinil were intravenously administered 
to 10 mg/kg cumulative. 

Results: In the prelimbic/infralimbic cortex, CE-123(10 mg/kg) increased extracellular dopamine levels 40 minutes following 
administration. Accordingly, CE-123produced a dose-dependent decrease in the firing rate of pyramidal neurons, which 
persisted for up to 12minutes following the administration of the higher dose. In the NAc shell, CE-123(10 mg/kg) decreased 
extracellular dopamine levels 80 to 180 minutes following administration. Further, CE-123did not significantly affect the firing 
rate or burst firing of VTA dopamine neurons.
R-modafinil (as well as vehicle) did not produce significant electrophysiological effects in the brain areas analyzed in this study.

Conclusions: Our data support the effects of CE-123in cognition-associated brain areas, with no significant consequence in 
reward-related dopaminergic areas. Hence, CE-123proves as a potential innovative medication for impairments of cognitive 
functions with limited abuse liability.


