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Abstract

Neural stem cells are potential undifferentiated cells which are involved in regeneration of neurons and glial cells after
transplantation in the treatment of brain diseases. If so how far we have reached the impact on various differentiated types
of neural stem cells work especially to the world of medical neuroscience related to the fundamental concepts to Medical
applications for brain diseases treatment. The mesenchymal stem cells are also have the capacity to regenerate the neural
stem cells and involved in the treatment of neurodegenerative diseases such as Parkinson’s and Alzheimer’s diseases. Neural
stem cells with neurotransmitters and enzymes are also involved towards the design of therapeutics for the brain diseases
treatment. If so how do these stem cells behaves and solve the issues towards the different brain diseases treatment such as
neurodegenerative diseases, Brain tumors, etc. can be briefly addressed to overcome the problems for better therapeutics.
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Abbreviations: HNSCs: Human Neural Stem Cells; NSCs:
Neural Stem Cells; MSCs: Mesenchymal Stem Cells; MPTP:
1-Methyl-4-Phenyl-1,2,3,6-Tetrahydropyridine.

Neural Stem Cell Types Differentiation,
Tran’s Differentiation and Function

Neural stem cells (NSCs) were discovered in the year of
1960 [1] and continuously been studied for Basic research
and medical applications with mainly for transplantation.
Neural stem cells are somatic cells differentiated to neural
progenitor cells and further it give rise to neurons and glial
cell types such as astrocytes, oligodendrocytes, ependymal
cells, microglia and Schwann cells. Whereas neurons can
differentiated into sensory and motor neurons according
to their function. Mesenchymal stem cells can give rise
to NSC and widely use in the treatment of Brain diseases
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(Parkinson’s disease) and Adipose derived stem cells were
also utilized in the treatment of neurological diseases such
as nerve injury and neurodegenerative disorders [2,3]. The
commonly used the neurosphere culture system to identify
NSC [4,5]. Neural stem cells invivo and invitro studies been
done with phenotypic markers are used to identify NS cells
including nestin (an intermediate filament), Sox2, Notch, and
CD133. NSCs are widely used in the treatment of various
brain diseases such as Alzheimer’s disease, brain tumor,
Parkinson’s disease etc.

Mesenchymal Stem Cells (MSC) Relation to
Neural Stem Cells (NSC)

NSCs can be generated from human BM-derived
mesenchymal stem cells (MSCs). When cultured in NSC
culture environment, 8% of MSCs were able to generate
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neurospheres. These MSC-derived neurospheres expressed
characteristic NSCantigens, such asnestinand musashi-1,and
were capable of self-renewal and multilineage differentiation
into neurons, astrocytes, and oligodendrocytes. But when

MSC-derived NSCs were switched back to MSC culture
conditions, a small fraction 4 to 5% of NSCs adhered to the
culture flasks, cells grown, and displayed the morphology of
MSCs [6].
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o

Figure 1: Origin of Neural stem cell differentiation and derived cell types.

Neural Stem Cells Role in Medicine for the
Treatment of Neurological Diseases

Neural stem cells (NSCs) transplantation is the potential
therapeutics that has the capacity to differentiate into
neurons, astrocytes, and oligodendrocytes, which can
produce a large amount of brain tissue and can self-renew,
and a population of cells sufficient to provide a large number
of brain tissue cells especially in neurodegenerative diseases.
The NSC migrate from the aggregation site to the site of
the diseases, reducing damage to the blood brain barrier
repairing learning and memory abilities that depend on
the hippocampus and secreting neurotrophic factors [7].
NSC grafts are potential and innovative strategy for the
treatment of many Brain diseases such as AD, provides a
more permanent remedy than present drug treatments [8].
Bio molecules and NSC involved in brain diseases treatment.
Undifferentiated human neural stem cells (hNSCs)
transplanted into severely Parkinsonian 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP)-treated primates
could survive, migrate, and induce behavioral recovery of
Parkinsonian symptoms, which were directly related to
reduced dopamine levels in the nigrostriatal system [9]. The
translational studies reported about the CE/CPT-11 prevent
disseminated neuroblastoma where administration of NSC
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expressing rCE resulted in a significant increase in animal
survival, and this occurred in a drug dose-dependent fashion
[10]. Then what are the challenges in front of us? Do we need
to work deep into the mechanism of stem cell activation and
the role of biomolecules towards the better diagnosis and
therapeutics?
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