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            Abstract
In Parkinson’s disease, brain dopamine neurons degenerate most prominently in the substantia nigra1. Neurotrophic factors promote survival, differentiation and maintenance of neurons in developing and adult vertebrate nervous system2,3. The most potent neurotrophic factor for dopamine neurons described so far is the glial-cell-line-derived neurotrophic factor (GDNF)4. Here we have identified a conserved dopamine neurotrophic factor (CDNF) as a trophic factor for dopamine neurons. CDNF, together with its previously described vertebrate and invertebrate homologue the mesencephalic-astrocyte-derived neurotrophic factor5, is a secreted protein with eight conserved cysteine residues, predicting a unique protein fold and defining a new, evolutionarily conserved protein family. CDNF (Armetl1) is expressed in several tissues of mouse and human, including the mouse embryonic and postnatal brain. In vivo, CDNF prevented the 6-hydroxydopamine (6-OHDA)-induced degeneration of dopaminergic neurons in a rat experimental model of Parkinson’s disease. A single injection of CDNF before 6-OHDA delivery into the striatum significantly reduced amphetamine-induced ipsilateral turning behaviour and almost completely rescued dopaminergic tyrosine-hydroxylase-positive cells in the substantia nigra. When administered four weeks after 6-OHDA, intrastriatal injection of CDNF was able to restore the dopaminergic function and prevent the degeneration of dopaminergic neurons in substantia nigra. Thus, CDNF was at least as efficient as GDNF in both experimental settings. Our results suggest that CDNF might be beneficial for the treatment of Parkinson’s disease.
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                    Figure 1: 
                        CDNF is an evolutionarily conserved secreted protein.
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Figure 2: 
                        Mouse CDNF mRNA and protein are expressed in developing and adult brain and in non-neuronal tissues.
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Figure 3: 
                        CDNF protects nigral dopaminergic neurons 
                        in vivo.
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Figure 4: 
                        CDNF rescues nigral dopaminergic neurons 
                        in vivo.
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The drugs currently available for Parkinson's disease patients generally treat only the symptoms, and do not prevent the degeneration and death of dopaminergic neurons in the brain, the cause the motor defects associated with the disease. Treatment with glial cell line-derived neurotrophic factor (GDNF) has had limited success, but there are safety concerns. Lindholm et al. report the discovery and purification of a new neurotrophic factor, called conserved dopamine neurotrophic factor (CDNF), that can also prevent degeneration of dopaminergic neurons in a rat model of Parkinson's disease. In rats with established Parkinson's disease, CDNF even induces some recovery of dopaminergic function. A paper in last week's Nature identified calcium antagonists as a possible means of rejuvenating dopaminergic neurons, so it seems that at last there are several lines of research that might one day lead to genuinely effective antiparkinsons drugs.
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