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The Functions of Soy Isoflavones on Epigenetic Regulation
and Protection of Neuronal Cells

Kaoru NAGAI"

Department of Epigenetic Medicine, Interdisciplinary Graduate School of Medicine
and Engineering, University of Yamanashi, Yamanashi 409-3898

ABSTRACT

Epigenetic regulation, such as DNA methylation and histone modification, is crucial
for brain function. Histone deacetylation is one of the crucial steps for epigenetic
transcriptional regulation. It has been reported that histone deacetylase (Hdac)
inhibitor displays therapeutic effects on dementia-model mice. However, the
molecular mechanisms of the elects have not yet been clarified. Natural products,
such as short-chain fatty acids and some polyphenols show modulating effects
on Hdac families. Thus, soybean ingredients such as isoflavones might have a
modulating function on Hdac activities. Since inhibitors of class | and O Hdacs
and activators of class O Hdacs, called sirtuins, have been reported to show a
therapeutic elect on the neurodegeneration model, we analyzed the elects of the
soy isoflavones genistein, daidzein, and equol on the activities of Hdac families.
We found that daidzein showed class I, 0 Hdac inhibitory and class 0 Hdac Sirtl
activation elJects. Then, we analyzed whether daidzein shows protective elJects on
endoplasmic reticulum (ER) stress induced Neuro2a cell death. Since ER stress is
known to cause considerable neurodegeneration, molecules which protect the cells
from ER stress could be candidates for treating neurodegenerative diseases. The
commonly used Hdac inhibitor sodium butylate showed a protective effect, and
daidzein showed similar eects. The histone acetyltransferase activator CBT also
showed a protective elect, but co-treatment with daidzein with CBT did not show
an additive effect. This suggests that daidzein and CBT protected the cells via
similar pathways, probably an increase in histone acetylation. Our data raise the

P0409-38980 0 00O 000001110

90 000000O0ddvol 18120120



possibility that consumption of daidzein may reduce the risk of neurodegenerative
diseases such as dementia via modulating epigenetic mechanisms. Soy Protein

Research, Japan 15, 90-95, 2012.

Key words : neurodegenerative disease, histone deacetylase, Sirtl, endoplasmic

reticulum stress, isoflavone
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. 2. Effects of isoflavones on Hdac and Sirtl
activities. Hdac (A) or Sirtl (B) activity was
analyzed in the presence of genistein, daidzein,
and equol.
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3. Effects of daidzein on histone acetylation in
Neuro2a cells. Neuro2a cells were incubated
with 10p M daidzein for 24 h, and subjected to
quantitative analysis of histone acetylation.
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Fig. 4. EDects of sodium butylate (NaBu) and daidzein
on ER stress-induced Neuro2a cell death.
Neuro2a cells were pre-treated with NaBu (A)
or daidzein (B) for 12 h, and then treated with
tunicamycin (TM) or thapsigargin (TG) for 24
h. The cell viabilities were analyzed by MTT
assay.
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