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            Abstract
Period (Per) genes are involved in regulation of the circadian clock and are thought to modulate several brain functions. We demonstrate that Per2Brdm1 mutant mice, which have a deletion in the PAS domain of the Per2 protein, show alterations in the glutamatergic system. Lowered expression of the glutamate transporter Eaat1 is observed in these animals, leading to reduced uptake of glutamate by astrocytes. As a consequence, glutamate levels increase in the extracellular space of Per2Brdm1 mutant mouse brains. This is accompanied by increased alcohol intake in these animals. In humans, variations of the PER2 gene are associated with regulation of alcohol consumption. Acamprosate, a drug used to prevent craving and relapse in alcoholic patients is thought to act by dampening a hyper-glutamatergic state. This drug reduced augmented glutamate levels and normalized increased alcohol consumption in Per2Brdm1 mutant mice. Collectively, these data establish glutamate as a link between dysfunction of the circadian clock gene Per2 and enhanced alcohol intake.
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                    Figure 1: Expression of the glutamate transporter Eaat1 in brain tissue.[image: ]


Figure 2: Protein levels of mGluRs1, 2, 3, 5 and Eaat2.[image: ]


Figure 3: Glutamate levels in brain tissue and glutamate uptake by astrocytes.[image: ]


Figure 4: Intake and preference of different alcohol solutions at increasing concentrations of Per2Brdm1 mutant mice and wild-type (wt) littermate mice.[image: ]


Figure 5: Operant ethanol self-administration and progressive ratio measurements in Per2Brdm1 mutant mice and wild-type littermates.[image: ]


Figure 6: Effects of acamprosate on extracellular glutamate levels and alcohol consumption in Per2Brdm1 mutant mice and wild-type littermates.[image: ]
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