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            Abstract
Why dopamine-containing neurons of the brain’s substantia nigra pars compacta die in Parkinson’s disease has been an enduring mystery. Our studies suggest that the unusual reliance of these neurons on L-type Cav1.3 Ca2+ channels to drive their maintained, rhythmic pacemaking renders them vulnerable to stressors thought to contribute to disease progression. The reliance on these channels increases with age, as juvenile dopamine-containing neurons in the substantia nigra pars compacta use pacemaking mechanisms common to neurons not affected in Parkinson’s disease. These mechanisms remain latent in adulthood, and blocking Cav1.3 Ca2+ channels in adult neurons induces a reversion to the juvenile form of pacemaking. Such blocking (‘rejuvenation’) protects these neurons in both in vitro and in vivo models of Parkinson’s disease, pointing to a new strategy that could slow or stop the progression of the disease.
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                    Figure 1: 
SNc dopaminergic neurons are Ca
v1.3-Ca
2+-channel-dependent pacemakers.
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Figure 2: 
Pacemaking mechanisms in SNc dopaminergic neurons are developmentally regulated and sensitive to Ca
v1.3 deletion.
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Figure 3: 
Cav1.3 channel blockade induces a reversion to a juvenile form of Na+
/HCN-channel-dependent pacemaking.
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Figure 4: 
Pacemaking currents govern dendritic Ca2+
 concentrations.
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Figure 5: 
Rejuvenation of SNc dopaminergic neurons protects them against the mitochondrial toxin rotenone and chronic MPTP treatment.
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        Editorial Summary
Tackling Parkinson's
Although several regions of the brain display signs of pathology in Parkinson's disease, it is the death of dopaminergic (DA) neurons in the substantia nigra pars compacta that causes the motor symptoms characteristic of the disease. Why these neurons are vulnerable is not clear, but it has been thought that a rising tide of intracellular calcium could be a major factor. Work by Chan et al. now shows that DA neurons rely on Ca2+ channels to maintain their rhythmic activity, and that this reliance increases with age. But the adult neurons can be made to revert to using the Na+/HCN channels, as younger neurons do, by treatment with isradipine, a calcium antagonist used to treat hypertension and stroke. In mouse models of Parkinson's disease this 'rejuvenation' protects DA neurons, suggesting that it might slow or stop disease progression. Current antiparkinson's drugs treat only the symptoms of the disease, so there will be intense interest in the progress of this new approach in clinical trials.
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