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Elect of Soy Isoflavone on Insulin-like Growth Factor Expression in Fast
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ABSTRACT

Skeletal muscle is a tissue composed of heterogeneous muscle fibers with dierent
biochemical and contractile properties. Fast-twitch extensor digitorum longus
(EDL) muscle is characterized with regard to contractile function. EDL is required
for the abilities to stand up from a chair or to recover from a stumble to prevent
a fall. Soy isoflavones such as daidzein have estrogenic activities and are called
phytoestorgens. To investigate the beneficial effects of daidzein on fast-twitch
muscle mass, ovariectomized (OVX) mice as a model of post-menopausal women
were fed daidzein. The mass of EDL muscle was higher in daidzein-fed OVX mice
than in control-fed OVX mice. Dietary daidzein increased the mRNA levels of total
insulin-like growth factor 1 (IGF-1) and its two alternative splicing variants (IGF-1Ea
and MGF) in EDL muscle. The serum levels of daidzein and S-equol in daidzein-
fed OVX mice reached approximate 2y M and 0.5y M, respectively. In C2C12
myotubes, 1y M daidzein increased the mRNA levels of total IGF-1, IGF-1Ea and
MGF, whereas 0.5u M S-equol had no elect on the expression of IGF-1. The serum
of daidzein-fed OVX mice increased the mRNA levels of total IGF-1, IGF-1Ea and
MGF in C2C12 myotubes. Likewise, the serum of daidzein-fed female rats increased
IGF-1 mRNA level, and acetone-treated serum of daidzein-fed female rats had the
same effect. These results suggest that dietary daidzein directly and indirectly
increases IGF-1 expression in EDL muscle. Soy Protein Research, Japan 18, 123-128,
2015.
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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 50
Vitamin mix (AIN-76) 10
Mineral mix (AIN-76) 35
Choline chloride 0.2
Total 100.0
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Table 2. Extensor digitorum longus muscle weights
in daidzein-fed OVX mice
Control Daidzein
Muscle mass ratio” 0587+ 0.057  0.688+ 0.039°
“Ratio of muscle mass (mg)/body weight (g)
“Significant dilerence between the control group and
daidzein group (p<0.05)
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Fig. 1. ECects of daidzein on IGF-1 expression in OVX mice

OVX mice were fed diets containing 0.1% daidzein for 7 days. Total RNAs were prepared from extensor
digitorum longus muscles. Quantitative RT-PCR was performed for /IGF-1, IGF-1Ea, MGF, and PPIA
mRNA. Data were normalized to PPIA mRNA. Values are indicated as mean = SD. (n=5).
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Table 3. Serum daidzein and S-equol concentration in
daidzein-fed OVX mice

Daidzein S-Equol
() ¢ M)
Control N.D. N.D.
Daidzein 2.35+ 0.57 0.43+ 0.20

Values are means + SD, n=5 N.D,, not detectable
Serum daidzein concentration was measured by
HPLC. Biochanin A was used as an internal standard.
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g. 2. Eects of daidzein on IGF-1 expression in C2C12 myotubes

C2C12 myotubes were incubated in dilerentiation medium containing 1y M daidzein for 3 h. Quantitative
RT-PCR was performed for /IGF-1, IGF-1Ea, MGF, and GAPDH mRNA. Data were normalized to
GAPDH mRNA. Values are indicated as mean £ SD. (n=3).
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C2C12 myotubes were incubated in
differentiation medium containing 0.5y M
S-equol for 3 h. Quantitative RT-PCR was
performed for /IGF-1 and GAPDH mRNA. Data
were normalized to GAPDH mRNA. Values

are indicated as mean + SD. (n = 3).
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. 5. Elects of serum of daidzein-fed rats on IGF-1
expression in C2C12 myotubes
(Left panel) C2C12 myotubes were incubated in
D-MEM medium supplemented with serum (2%
v/v) from daidzein-fed rats, and 100 units/mL
penicillin and 100 py g/mL streptomycin for 3 h.
(Right panel) C2C12 myotubes were incubated
in D-MEM medium supplemented with
acetone-treated serum (2% v/v). Quantitative
RT-PCR was performed for IGF-1 and GAPDH
mRNA. Data were normalized to GAPDH
MRNA. Values are indicated as mean + SD. (n
=5).

IGF-1Ea MGF

Control

Relative value
w

Daidzein Control Daidzein

Fig. 4. EQects of serum of daidzein-fed mice on IGF-1 expression in C2C12 myotubes
C2C12 myotubes were incubated in D-MEM medium supplemented with serum (2% v/v) from
control diet-fed or daidzein-fed mice, and 100 units/mL penicillin and 100 py g/mL streptomycin for
3 h. Quantitative RT-PCR was performed for /IGF-1, IGF-1Ea, MGF, and GAPDH mRNA. Data were
normalized to GAPDH mRNA. Values are indicated as mean + SD. (n = 5).
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