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Characterization of Skeletal Muscles in Daidzein-Fed Mice
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ABSTRACT

Skeletal muscle mass is dilerent between males and females, although most studies
are focused on the elects of functional food components on skeletal muscle mass
without consideration of sex difference. Soy food is a rich source of isoflavones
including genistein and daidzein, which exert weak estrogen-like activities
through binding to two isoforms of the estrogen receptor (ER), ERn and ER3. We
previously reported that daidzein inhibits estrogen-increased USP19 expression
by activating ER3 and consequently represses estrogen-decreased skeletal muscle
mass in ovariectomized young female mice. However, it is unknown what the
elects of daidzein on skeletal muscle mass in female and male mice under normal
physiological conditions are. In this study, we evaluated the elects of daidzein on
the quantity and quality of skeletal muscle under normal physiological conditions.
Dietary daidzein increased soleus and gastrocnemius muscle masses and decreased
USP19 expression levels in soleus and gastrocnemius muscles in female mice, but
not in male mice. Furthermore, dietary daidzein increased the isometric force of
the plantarflexor muscle only in female mice. When we assessed the effects of
daidzein on the quantity and quality of skeletal muscle in castrated male mice,
dietary daidzein had no influence on muscle mass, USP19 expression level, or the
isometric force of muscle. Furthermore, daidzein promoted fusion of myoblasts and
caused hypertrophy of myotubes during myogenesis of C2C12 cells. These results
suggest that daidzein represses USP19 expression level and consequently increases
the soleus and gastrocnemius muscle masses and the isometric force of muscle only
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in female mice under normal physiological conditions. Soy Protein Research, Japan 17,

80-84, 2014.

Key words : isoflavone, daidzein, skeletal muscle, sex difference, ubiquitin-specific

peptidase 19
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Table 1. Composition of diets

Ingredients %
Casein 20.0
DL-Methionine 03
Corn starch 65.0
Cellulose 5.0
Corn oil 5.0
Vitamin mix (AIN-76) 10
Mineral mix (AIN-76) 35
Choline chloride 02
Total 100.0
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Table 2. Body weights, muscle weights, and muscle force in daidzein-fed female and male mice

Female Male Castrated
Control Daidzein Control Daidzein Control Daidzein
Body weight (g) 287+ 48 273+ 59 370+ 26 374+ 12 378+ 22 372+ 28

Soles muscle mass ratio™

Gastrocnemius muscle

mass ratio*

Isometric force of the
. 0.80 + 0.13

plantarfiexor muscle (N)

112+ 023

0.358+ 0.041 0426+ 0.059° 0375+ 0.052 0420+ 0.053 0369+ 0.092 0428+ 0.101
097 + 0067 112+ 0044* 103+ 0061 099 + 012 084+ 0054° 090 + 012

118 + 016° 128+ 030 113+ 032 118+ 037

*! Ratio of muscle mass (mg)/body weight (g)

? Significant dilerence between the control group and daidzein group (p<0.05)
® Significant dierence between the female group and male group at the same diet (p<0.05)
¢ Significant dilerence between the male group castrated group at the same diet (p<0.05)
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Fig. 1. Dietary daidzein decreased expression levels
of USP19 in female mice. Total RNAs were
prepared from soleus (SOL) and gastrocnemius
(GAST) muscles. The USP19 and PPIA mRNA
levels were analyzed by qRT-PCR. Data
were normalized to PPIA mRNA. Values
are indicated as means = S.D. (n=5), and
statistically significant diCerences are indicated
(*p<0.05 by Student's t-test).
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Fig. 2. Daidzein increased expression levels of muscle
structural proteins in C2C12 cells. C2C12
myoblasts were cultured in differentiation
medium containing daidzein. Cell lysates were
subjected to Western blot analyses.
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Fig. 3. Daidzein enhanced fusion of C2C12
myoblasts. C2C12 myoblasts were cultured
in diDerentiation medium containing daidzein.
Fixed cells were visualized with anti-MyHC
antibody. The nuclei were counterstained with
DAPI.
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