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                All drugs of abuse increase synaptic dopamine (DA) but also exert effects on other brain systems that might either enhance or limit subsequent rewarding effects and abuse liability, including serotonin (5-HT). Accordingly, variations in drug-produced DA and/or 5-HT might explain between-subject variability in the propensity to self-administer drugs of abuse. MDMA (3,4-methylenedioxymethamphetamine or â€˜ecstasyâ€™) is an excellent candidate to test this idea because, unlike many other drugs of abuse, it preferentially increases 5-HT via blockade of the 5-HT transporter (SERT) and reverse transport. Here we show, for the first time, that rats with a genetic deletion of the SERT (SERTâˆ’/âˆ’ rats) are much more sensitive to the reinforcing properties of MDMA.
Although the abuse liability of MDMA is now well established, it is lower than that of most other drugs of abuse, with only âˆ¼50% of rats developing reliable MDMA self-administration.1 One possible reason for the lower abuse potential is that MDMA preferentially binds to the SERT thereby enhancing extracellular 5-HT levels to a greater extent than DA.2 This pharmacological effect would be expected to limit the rewarding effects of MDMA because manipulations that increase extracellular 5-HT are not positively reinforcing and actually reduce the rewarding properties of other psychostimulant drugs.3, 4 In the present study, we tested the hypothesis that MDMAâ€™s acute effect on the SERT underlies its reduced abuse liability by measuring MDMA self-administration in rats with a genetic deletion of the SERT. Although these animals have a ninefold higher tonic synaptic (extracellular) level of 5-HT, drug effects mediated by the SERT are inhibited.5
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