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Abstract
The potential of neural stem/precursor cell (NPC)-based therapies to revolutionize
the treatment of neurological disorders is an exciting prospect for modern medicine.
The results so far obtained in pre-clinical models of inflammatory as well as
degenerative neurological disorders consistently challenge the sole and limited view
that NPCs therapeutically work exclusively throughout cell replacement. As a matter
of fact, transplantation of NSCs may promote central nervous system (CNS) repair
(neuroprotection) trough cell replacement but also via bystander capacities, mainly
exerted by undifferentiated cells releasing, at the site of tissue damage, a milieu of
neurotrophic and immunomodulatory molecules whose release is temporally and
spatially orchestrated by environmental needs. These molecules acting in a
paracrine fashion are, at least in part, ‘constitutively’ secreted by stem cells thus
representing a sort of stem cell signature. Along with developmental and
differentiation plasticity which are cardinal features of NPCs, the concept of
therapeutic plasticity – which can be viewed as the capacity of somatic NPCs to
adapt their fate and function(s) to specific environmental (e.g. CNS) needs occurring
as a result of different pathological conditions – is now emerging. However, still there
are some preliminary questions that need to be solved before envisaging any
potential human applications of these therapies in neurological disorders. Not only
the ideal cell source for transplantation and the best route of cell administration have
to be determined, but it is still unclear, and even more challenging, the best way to
tightly control the different NPC-mediated mechanism(s) sustaining the repair
capabilities of these cells once in vivo transplanted.

