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Figure 1.2. Newly generated cells display markers for mature granule cells. (A)
Confocal micrograph showing newly generated BrdU+ cells within the granule cell layer
(green) at ten weeks post injury. In (B) the same cells are labeled with the mature
neuronal marker, NeuN (blue). (C) Granule neurons retrogradely incorporated with FG
(red). (D) Merged image of A, B and C. The arrow points to one of the newly generated
cells labeled with BrdU, NeuN and FG while the arrow head points to a cell labeled with
BrdU and NeuN only. Scale bar: 30pum. (E-H) Confocal photomicrograph showing newly
generated cells express the granule cell marker, calbindin. The arrow indicates a BrdU-
labeled cell (green, E), which expressed calbindin (blue, F) and was retrogradely

incorporated with FG (red, G). (H) Merged image of E, F, and G. Scale bar: 30pm.
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Figure 1.3. Cognitive deficits following TBI recover over time. Graph comparing
Morris water maze performance of injured rats to sham animals during trials at days 11-
15, 26-30 or days 56-60 following injury. Injured animals displayed significant cognitive
deficits, as characterized by a longer latency, at 11-15 days post injury when compared to
sham animals (*p<0.05). These deficits persisted at 26-30 days (*p<0.05). At days 56-
60, injured animals showed cognitive recovery with a shorter latency, which was not

significantly different to sham animals
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Additionally, in studies comparing young and old animals, young subjects
demonstrate increased levels of injury-induced cellular proliferation in the SGZ, a greater
proportion of which develop into mature neurons, as well as a greater capacity for
cognitive recovery (Sun et al., 2005). Young animals also have higher basal levels of
adult neurogenesis, which may underlie the difference observed in TBI induced cellular
proliferation (Kuhn et al., 1996). These findings strongly suggest that the age-related
distinction in cognitive recovery may be dependent on differences in the neurogenic

response to injury.
Growth Factors and Neurogenesis

Neurogenesis occurs throughout life in the mammalian brain and there is
increasing evidence that new neurons produced within the dentate gyrus contribute to
hippocampal function. It has also been shown that SGZ cell proliferation significantly
increases following TBI and a number of studies strongly suggest that this response
serves in endogenous cognitive recovery (Chirumamilla et al., 2002; Dash et al., 2001;
Sun et al., 2007; Sun et al., 2009). The precise mechanism governing hippocampal
neuronal proliferation is still unresolved, but a number of studies point to growth factors
as key mediators of this process. One growth factor in particular, basic fibroblast growth
factor (bFGF), appears to contribute as a mitogenic factor both in vitro and in vivo
(Palmer et al., 1999; Kumon et al., 1993; Kuhn et al., 1997; Yoshimura et al., 2001). In
vivo it is shown to promote cell proliferation among neural progenitor cells in the SVZ,
many of which developed into fully functional neurons of the olfactory bulb (Kuhn et al.,
1997). In animal models of ischemia, bFGF increases transiently in neurons and

astrocytes, indicating that it is endogenously released in response to insult (Kumon et al.,
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