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Abstract

Midbrain dopamine neurons are involved in motivational processes, including early phases of drug addiction. Even
the first in vivo dose of various abused drugs induces glutamate receptor plasticity at the excitatory synapses of VTA
dopamine neurons, while withdrawal from their chronic use is often associated with reduced activity of the
dopamine neurons. More recent studies have suggested that there is heterogeneity in VTA dopamine neuron
populations and that some neurons are actually activated by stress and aversive signals. The main fast inhibitory
neurotransmitter system using GABA and GABA, receptors is functional in the VTA, and benzodiazepines that
activate synaptic GABA, receptors produce glutamate neuroplasticity after one dose. Furthermore, gaboxadol
(THIP), an agonist for extrasynaptic GABA, receptors, also induces similar persistent plasticity in dopamine neurons,
but behaviourally it produces long-lasting aversion. Molecular and neuronal circuitry mechanisms of drug-induced
neuroplasticity are being explored to understand the functions of different dopamine neuron populations.
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