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The Role of Hippocampal Neurogenesis in the Prevention of Cognitive
Impairment by Soy Isoflavones
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Tohoku University, Sendai 980-8578

ABSTRACT

It was recently reported that the soy isoflavone have the preventive effects
on the symptoms of Alzheimer model animal. On the other hand, the adult
neurogenesis in the hippocampal dentate gyrus was found to be involved in
the learning and memory. In this study, therefore, we tried to clarify whether
the popular soy isoflavones, genistein and daidzein could affect the proliferation
and the differentiation of the neural stem cells using the cultured neural stem
cells and mouse models. The proliferation of the cultured neural stem cells
was examined by WST-8 assay and BrdU immunohistochemistry, and the
differentiation to the neurons, astrocytes and oligodendrocytes was evaluated
using the immunohistochemistry for MAP2, GFAP and Rip, respectively. We found
that the treatment with genistein suppressed EGF-induced cell growth of the
cultured neural stem cells in a concentration-dependent manner. The treatment
with daidzein, in contrary, facilitated EGF-induced cell growth of the cultured
neural stem cells in a concentration-dependent manner. Both compounds failed to
alect the proliferation in the absence of EGF. Daidzein moderately increased the
proportion of neurons and oligodendrocytes, but not astorocytes, when treated in
the dilerentiation-preferring medium including 1% FCS. Finally, we observed that
the oral administration of daidzein increased the number of BrdU-labeled cells in
the subgranular zone of hippocampal dentate gyrus of ICR mouse treated with and
without AB 1-42. These results suggest that daidzein has the facilitaing action on
the hippocampal neurogenesis of mouse. Soy Protein Research, Japan 18, 108-112, 2015.
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Fig. 1. Effects of soy isoflavones on the viable cell
number of neural stem cells. The cells were
treated with EGF 20 ng/mL or vehicle in
the presence of various concentration of
soy isoflavones for 48 hrs and the viable cell
number of the neural stem cells was indirectly
measured using WST-8 reagent. “p<0.05 vs.
EGF alone (Tukey-Kramer test). n=5.
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Fig. 2. Effects of soy isoflavones on BrdU
incorporation of neural stem cells. The cells
were treated with EGF 20 ng/mL or vehicle in
the presence of various concentrations of soy
isoflavones for 48 hrs. BrdU 1y M was exposed
to the cells for last 4 hrs and cells were
fixed using 4% PFA. BrdU-labeled cells were
visualized by immunocytochemistry using anti-
BrdU antibody and their proportion against
the total cell number calculated from hoechst
33258-stained nuclei was evaluated. " p<0.05 vs.
EGF alone (Tukey-Kramer test). n=5.
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Fig. 3. Elects of soy isoflavones on the dillerentiation of neural stem cells. The cells were diJerentiated by
1% FCS-containing medium in the presence of daidzein for indicated time and were fixed by 4% PFA
solution. Each cell marker was visualized by immunocytochemistry using anti-MAP2, anti-GFAP
and anti-Rip antibody and their proportion against the total cell number calculated from hoechst
33258-stained nuclei was evaluated. " p<0.05 (Tukey-Kramer test). n=5,
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