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Introduction. Compulsive drug use despite adverse consequences defines addiction. While mesolimbic dopamine signaling is sufficient to drive compulsion, psychostimulants such as cocaine also boost extracellular serotonin by inhibiting reuptake.
Aims. In this study, we aimed to identify the role of serotonin in compulsive cocaine intake.
Methods. We used SERT Met172 knockin (SertKI) mice carrying a transporter that no longer binds cocaine to abolish serotonin transients during cocaine self-administration. Conversely, we used selective serotonin reuptake inhibitor (SSRI) to pharmacologically elevate serotonin during optogenetic dopamine self-stimulation paradigm (oDASS).
Results. SertKI mice showed an enhanced transition to compulsive cocaine take, while SSRI treatment during oDASS reversed the inherently high rate of compulsion. The bidirectional effect on behaviour is explained by presynaptic depression of orbitofrontal cortex to dorsal striatum synapses induced by serotonin via 5-HT1B receptors.
Discussion. Our study identified the synaptic mechanism underlying how serotonin curbs cocaine addiction, and may help to refine approaches in addiction treatments.
