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Abstract:

We present evidence that in inbred obesity prone young adult female rats, the mean electrically evoked dopamine signal in coronal slices of the nucleus accumbens, medial prefrontal cortex and dorsal striatum is significantly lower by at least 50% than in obesity resistant rats with identical diet history (laboratory chow). For nucleus accumbens shell we used 53 electrical stimulations in 11 slices (obesity resistant), 45 stimulations in 9 slices (obesity prone). For medial prefrontal cortex: 35 stimulations in 7 slices (obesity resistant), 32 stimulations in 7 slices (obesity prone). For dorsomedial striatum, 40 stimulations in 8 slices (obesity resistant), 40 stimulations in 8 slices (obesity prone). All results were statistically significant  (p<.01 by 1-way ANOVA). Findings demonstrate that changes in evoked central dopamine release are present in adult obesity prone animals even if they are not exposed to high-energy diets. The depression of central dopamine is, therefore, prewired in obesity prone animals. This finding is valid for all three projections of the midbrain dopamine systems. It also appears to relate to presynaptic mechanisms of dopamine release, as the slice preparation does not receive any systemic input. An issue that now arises is how early in development this difference occurs and whether subsequent changes in diet history can reverse the prewired dopamine depression.
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