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Biosynthetic pathway to neuromelanin and its aging process
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Neuromelanin (NM) occurs in dopaminergic neurons of the substantia nigra (SN) and
in noradrenergic neurons of the locus coeruleus (LC). HPLC analysis after HI hydrolysis of natural NM
detected AHPEA, AHPAA and AHEB, which confirmed that SN-NM and LC-NM contain melanin derived not only
from DA and NE, but also from several other catecholic metabolites, such as DOPA, DOPAC, DOMA, DOPE and
DOPEG, in addition to the corresponding Cys-derivatives in varying degrees. However, HI hydrolysis showed
that LC-NM produced the same degradation products as were detected in SN-NM. Thus, we needed to develop a
new chemical detection method to validate the existence of NE in LC-NM. HCI hydrolysis of LC-NM in the
presence of thioglycolic acid yields new products arising from substitution of the hydroxyl group by
thioglycolic acid at the benzyl position of NE and cysteinyl-NE. This is the first chemical evidence
showing that NE and cysteinyl-NE are incorporated into LC-NM.
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