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ABSTRACT

Although it has been reported that estrogen and isoflavones increase LDL receptor
expression and prevent atherosclerosis, little is known about the molecular
mechanism of the effects. Based on our previous finding that LDL receptor mRNA is
quite unstable, in this study we investigated whether estrogen and isoflavones affect
its stability. Our previous study also revealed that activation of the MAPK pathway
prolongs the mRNA half-life. Estradiol treatment to MCF7 cells induced the ERK
phosphorylation, suggesting that activation of the estrogen receptor (ER) might exert
a stimulating effect on the LDL receptor mRNA stability. Indeed, estradiol
treatment to mouse primary hepatocytes elevated the endogenous LDL receptor
mRNA level, and slightly affected the mRNA stability. Reporter gene assays using
the promoter of the human LDL receptor gene revealed that isoflavones as well as
estradiol directly augment the promoter activity only when ER« was transiently
expressed. These results indicate that isoflavones as well as estradiol stimulate LDL
receptor gene expression through ER. Soy Protein Research, Japan 11, 138-141, 2008.
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Fig. 1. Activation of MAPK cascade by estradiol.
MCFY7 cells were cultured with the indicated
concentration of 173-estradiol or PMA (1 M)
for 30 min. The whole cell lysates were
subjected to western blotting with anti-ERK
and anti-phosphorylated ERK antibodies.
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Fig. 2. Estradiol augments the LDL receptor mRNA
level in mouse primary hepatocytes. Mouse
primary hepatocytes were cultured with 173-
estradiol (10 nM) for 2 hr. Total RNA was
prepared from the cells and quantitative real-
time PCR was performed for LDL receptor
(LDLR), small heterodimer partner (SHP) and
GAPDH.
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Fig. 3. Estradiol and isflavones stimulate the LDL receptor promoter activity. Hep G2 cells were transfected with
a reporter gene including the promoter of human LDL receptor gene (-1.5 kb), an expression plasmid for -
galactosidase and either an expression plasmid for human estrogen receptor-« or a mock vector. The cells
were cultured with the indicated concentration of flavonoids and PMA for 40 hr. The luciferase activity in
cell lysates was measured and was normalized with 3-galactosidase activity.
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