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ABSTRACT

Genistein and daidzein, soybean isoflavones, have been described to bind to
estrogen receptors and to exert estrogenic and/or anti-estrogenic activity. We
have shown that heme binds to Bachl, a transcriptional repressor, and that this
binding abrogates the DNA-binding activity of Bachl to enhance the transcription
of genes carrying Bachl-binding sequences. This mechanism is involved in heme
oxygenase (HO)-1 induction by heme. HOs degrade heme, a pro-oxidant, to produce
bilirubin, an anti-oxidant, and HO-1 is an inducible isozyme of HOs. In this study,
we investigated the effects of the isoflavones on gene regulation of HO-1 and its
related transcription factors, including Bachl, in human lung carcinoma cells. Both
genistein and daidzein inhibited the induction of HO-1 by sodium nitroprusside
(SNP), a nitric oxide donor, while genistein but not daidzein inhibited the heme-
mediated HO-1 induction. Genistein and daidzein had little effect on the mRNA
levels of Bachl and Nrf2, the transcription factors which regulate transcription of
the HO-1 gene. Further study is under way to elucidate the regulatory mechanism
of the HO-1 expression by the isoflavones. As the HO-1 induction is an important
protective response against excessive free heme and other oxidative stresses,
daidzein might be, in some cases, a useful phytoestrogen in that it does not inhibit
the heme-mediated HO-1 induction. Soy Protein Research, Japan 7, 125-129, 2004.
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Fig. 1. Regulation of the HO-1 induction by genistein.
Ab549 cells were incubated for 1 h with or
without genistein, followed by treatment with
hemin (A) or SNP (B), and Northern blot
analysis was performed.
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Fig. 2. Effects of genistein and daidzein on the HO-1
mRNA induction. Cells were treated with
isoflavones and HO-1 inducers (hemin (A) or
SNP (B)) and the HO-1 mRNAs were analyzed
as described in the legend for Fig. 1.
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Fig.3. RT-PCR analysis of the Nrf2 and Bachl
mRNAs. Cells were treated with chemicals as
described in the legend for Fig. 1 and the levels
of mRNASs were analyzed by RT-PCR. After
quantification using NIH image, the intensity
for Nrf2 and Bachl mRNAs were normalized
with those for GAPDH mRNAs as controls and
plotted as means + SE.
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