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The Elects of Soy Isoflavone on Myogenic Dillerentiation
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ABSTRACT

The biological activities of 173 -estradiol (E2) are exerted by two estrogen receptor
(ER) isoforms (ERx and ERB), which are ligand-mediated transcriptional factors.
Skeletal muscle is the most abundant tissue in the human body. The two ER
isoforms are expressed in skeletal muscle. ERx represses myogenic dillerentiation
by increasing the level of ubiquitin-specific peptidase 19 (USP19). On the other
hand, ER3 agonist inhibits the ERx -induced expression of USP19, and consequently
represses the ERx -repressed myogenic dillerentiation. Knockdown of ER3 abolishes
the inhibitory elects of ER3 agonist on E2-repressed myogenic dilerentiation. Soy
contains estrogenic compounds such as genistein and daidzein, which activate the
transcriptional activities of ERn and ER3. In this study, we investigated whether
daidzein has inhibitory elects on E2-repressed myogenic dilerentiation. In C2C12
myoblasts, daidzein attenuated the E2-decreased expression of structural muscle
proteins (myosin heavy chain and tropomyosin) and E2-increased expression of
USP19. However, genistein had no inhibitory effects of E2-repressed myogenic
dilerentiation. When ovariectomized female ddY mice (8 weeks old) were fed diets
containing 0.1% isoflavone (genistein or daidzein) with or without E2 replacement,
daidzein, but not genistein, inhibited E2-decreased muscle masse and E2-increased
expression of USP19 in skeletal muscles. These results suggest that daidzein
inhibits USP19 expression by activating ER3 and increases skeletal muscle mass in
female mice. Soy Protein Research, Japan 16, 80-85, 2013.
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Table 1. Composition of diets

Ingredients %

Casein 20.0
DL-Methionine 03
Corn starch 65.0
Cellulose 50
Corn oil 5.0
Vitamin mix (AIN-76) 10
Mineral mix (AIN-76) 35
Choline chloride 0.2
Total 100.0
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Fig. 1. Daidzein functions as an ERB agonist in
C2C12 cells. C2C12 cells were transfected
with ER expression vector (pCAGGS-ERx (e )
or pCAGGS-ER3 (O)) and reporter plasmids,
followed by incubation in the presence of 17
B -estradiol (E2) (A), genistein (Gen) (B), or
daidzein (Dai) (C) for 24 h. Luciferase activity
was determined. The relative light units (RLUs)
are expressed after normalizing with Renilla
luciferase, and data are expressed as meant
S.D (n=3).
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Fig. 2. Daidzein inhibits E2-repressed myogenic
dilerentiation and E2-increased expression of
USP19 in C2C12 cells. C2C12 myoblasts were
cultured in differentiation medium containing
1py M genistein (Gen) or daidzein (Dai) in the
presence or absence of 10 nM 17 -estroradiol
(E2) for 8 days. Cell lysates were subjected to
Western blot analyses with anti-USP19, anti-
MHC, anti-tropomyosin, and anti-GAPDH
antibodies.
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Fig. 3. Daidzein inhibits E2-decreased muscle masses and E2-increased expression of USP19 in skeletal muscles
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of ovariectomized mice. OV X mice were randomly divided into six groups, OVX+V group (Ve), OVX+E2
group (E), OVX+Dai group (Da), OVX+E2/Dai group (DaE), OVX+Gen group (Ge), and OVX+E2/Gen
group (GeE). Body weights (A) were determined. The ratios of wet weight of uterus (B) and soleus
muscle (C) to body weight were determined. The USP19 mRNA level (D) in the soleus muscle was
analyzed by qRT-PCR. Data were normalized to PPIA mRNA. In all experiments, values are indicated as
meant S.D (n=5), and statistically significant dillerences are indicated by diCerent letters (p<0.05 by one-
way ANOVA with Tukey's test).
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