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The subventricular zone (SVZ) in mammalian brain contains neural stem cells that have the
potential to produce new neurons, astrocytes and oligodentrocytes. Since dopaminergic
nigrostriatal projections regulate neural precursor proliferation in the adult mouse SVZ(1), we
deemed of interest the study of both dopamine (DA) and its precursor L-DOPA effects on in
vitro proliferation of stem cells from the mouse SVZ. We used neurosphere-derived stem cells
that were established from the periventricular region of the forebrain ventricles of adult
C57BL/6 mice (2). Cell viability was assessed by MTT assay. Results. Both DA and L-DOPA
(10-25 and 50 uM, incubation time 24h) showed a concentration-related increase in stem cell
proliferation. In fact, DA or L-DOPA 50 uM increased cell viability by 74 and 97%,
respectively. When associated, DA and L-DOPA showed an additive synergism (+174% at the
higher concentration). Both DA and L-DOPA, which as catechol-containing compounds
undergo autoxidation, are known to induce apoptotic cell death in culture of several cell lines.
Moreover, manganese (Mn) is know to increase L-DOPA autoxidation in vitro as well as in
vivo (3), with a consequent increase in L-DOPA cytotoxicity. We deemed of interest,
therefore, the evaluation of low Mn concentrations on L-DOPA effects on stem cell viability.
Mn alone (25 and 200 puM, incubation time 24 h) decreased stem cell viability by about 22 and
60%, respectively. When L-DOPA 50 pM was added, cell viability further decreased (by
about 46 and 84%, respectively). Ascorbic acid (AA) 100 uM induced a significant recovery
in cell viability in both experiments. Conclusions. The results of this study demonstrate that
both DA and L-DOPA stimulate neurosphere-derived stem cells proliferation. In turn,
neurosphere-derived stem cells protect both DA and L-DOPA from autoxidation. These data
may be of relevance to the use of neurosphere-derived stem cells to afford neuroprotection in
animal models of PD. However, the Mn-induced switch of L-DOPA effect from increase in
proliferation to decrease in cell viability, and the protective effect of AA, outline the
fundamental role of the antioxidant system of the extracellular compartment.
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