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Neuromelanin (NM), a dark brown pigment, is found in the Substantia Nigra
(SN) in dopaminergic neurons and in the Locus coeruleus (LC) in norepinephrinergic neurons. This
study shows that protein-bound dopamine (DA) conjugates formed during the production of NM have
pro-oxidant activities that generate reactive oxygen species (ROS) and deplete reduced glutathione
(GSH), the most important cellular antioxidant. Further, the results demonstrate that the DAquinone
produced is bound to proteins via their SH groups and that the binding yield depends on the
structural features of the protein. Binding via cysteine residues in proteins is formed by oxidation
using redox-active metal ions as well as tyrosinase. These results suggest that protein-bound DA
conjugates produced in the brain possess pro-oxidant activities, which may cause neurodegeneration
due to the generation of ROS and the depletion of antioxidants.
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