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Figurel

Neurogenic regions in the mature adult brain which provide
continuous neurogenesis.

Two regions, anterior subventricular zone (aSVZ) and
subgranular layer of the dentate gyrus of the hippocampus, are
known to continue neurogenesis in the mature adult brain.
aSVZ: anterior subventricular zone, SGL: subgranular layer in
the dentate gyrus
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Figure 2

Ischemic neuronal death and regeneration in the hippocampal CA1 region.
A: In the hippocampal CA1 region, most neurons die after transient global ischemia by 7 days as shown by cresyl violet staining and
NeuN (neuronal marker) immunostaining. At 28 days, a few neurons can be seen when compared with that at 7 days, indicating
some endogenous capacity of neurogenesis. However, after administration of growth factors (EGF and FGF-2), many new neurons

can be identified in this layer.

B: By quantitative measurement of cell number, growth factor treatment led to recovery of approximately 40% neurons, showing

marked effect of this treatment.

Heural progenitor (stem cell} proliferation
i the posterior periveniricular region
after growth factor treatment

Figure 3

Time course of BrdUi{+) cells
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Proliferation, differentiation, and migration of endogenous neural progenitors in the posterior periventricular region.
In the normal physiological state, cell proliferation in the posterior periventricular region adjacent to CA1 is minimal. However, after
ischemia and growth factor treatment, prolonged and marked enhancement of proliferative response is obtained in this region.
Furthermore, these neural progenitors migrate to CA1 region while differentiating into mature neurons.
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New Regenerative Therapy for Ischemic Brain Injury by Recruitment
of Endogenous Neural Stem Cells

Nobutaka Kawahara

Department of Neurosurgery, Faculty of Medicine, University of Tokyo, Tokyo, Japan
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The mature adult brain has long been considered a non-regenerating organ. Recent research, however, has shown
that endogenous neural progenitors (stem cells) exist within the adult brain, which continue to generate new neuronsinto
the specialized neurogenic regions. Here we provide evidence that the hippocampal CA1 neurons, known as “non-
neurogenic”, can also be regenerated after ischemic injury by growth factor administration through recruitment of neural
progenitors, where newly generated neurons restore electrophysiological properties, and improve cognitive function.
This neuronal replacement therapy by endogenous progenitors/stem cells would provide a new therapeutic approach to

stroke.
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