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Mechanisms of hyperactivity in dopamine deficient state
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Dopamine plays an essential role in brain functions including motor control,
reward, and psychosis. Low levels of dopamine generally cause hypolocomotion as seen in Parkinson’ s
disease patients. Unexpectedly, dopamine-deficient mice, which had received daily L-dopa injections,
could move effectively and even be hyperactive 72 h after the last L-dopa injection when dopamine was
almost completely depleted. Such hyperactivity was ameliorated by clozapine, one of the atypical
antipsychotic drugs. Among multiple actions of clozapine, muscarinic acetylcholine activation markedly
reduced locomotor activity in dopamine-deficient mice. The expression of choline acetyltransferase was
reduced and extracellular acetylcholine levels were significantly reduced in dopamine-deficient mice. In
conclusion, these results indicate that cholinergic system may be involved in hyperactivity in
dopamine-deficient mice.
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