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Abstract: 

We have previously shown that extracellular basal or stimulated dopamine levels in the nucleus accumbens, medial prefrontal cortex and dorsal striatum are significantly low in dietary obese rats (Appetite 31, 405). Stimulated dopamine release is also significantly lower (by at least 50%) in inbred obesity prone rats than 

in obesity resistant rats with identical diet history (laboratory chow). In the present study, we follow up with 

in vivo microdialysis measurements of dopamine and metabolites in the same rat models; and we demonstrate that a significant reduction in evoked dopamine release is present in nucleus accumbens shell slices from genetically obese mice. Through amperometry, an electrophysiological technique that measures dopamine release in real time in the acute brain slice following electrical stimulation, the amount of dopamine released from the nucleus accumbens shell and dorsal striatum was measured in lean control and ob/ob leptin deficient mice. Results indicate that there is a significant five-fold decrease in evoked dopamine signal in the ob/ob mice, further supporting a link between obesity and the midbrain dopaminergic system. The effect was not reversed by the dopamine reuptake blocker nomifensine (3 µ or µM), suggesting the difference was due to release per se. Recordings in dorsal striatum yielded similar results. In contrast, the mean evoked dopamine signal amplitude significantly increased in accumbens slices from melanin concentrating hormone (MCH) deficient mice, a model of obesity resistance, but only in the presence of a dopamine reuptake blocker. Our results strongly suggest that regulators of dopamine exocytosis in the CNS may constitute new targets for drug intervention in obesity-predisposed and dietary obese individuals.
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