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Elect of Dietary Soy Isoflavones on Rat Skeletal Muscle Fiber Type
and Muscle Mass
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Mako NAKAMURA, Ryuichi TATSUMI and Yoshihide IKEUCHI

Graduate School of Agriculture, Kyushu University, Fukuoka 812-8581

ABSTRACT

Soy isoflavones (daidzein, genistein and glycitein) are thought to be candidates
for peroxisome proliferator-activated receptor (PPARY ligands, which are a
key regulator of skeletal muscle fiber type. We addressed whether dietary soy
isoflavone intake alects skeletal muscle fiber type via the PPARd pathway in rats.
Seven-week-old male Wistar rats were fed a diet with or without 04% (w/w) crude
soy isoflavones (Soyaflavone HG) for 4 weeks, then blood and tissue samples were
collected. In our previous report, we showed that the muscle mass was significantly
lower in the soy isoflavone-fed group, and the proportion of myosin heavy chain
I (slow type) in EDL muscle was significantly increased in the soy isoflavone-
fed group. In this study, we analyzed fiber-type related protein expression with
Western blotting and soy isoflavone concentration in serum and skeletal muscle.
Our result suggests that soy isoflavone existed in serum at concentrations that
could be expected from PPARS activity. However, UCP3, the representative
target protein of PPARd, was not upregulated in the soy isoflavone-fed group,
which implied that the change in skeletal muscle property was due to a pathway
independent of PPARD . Soy Protein Research, Japan 15, 160-164, 2012,
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Fig. 1. ECect of four weeks feeding of the diet containing 04% Soyaflavone HG on PGCla protein expression
in EDL and soleus muscles of rats. Expression level of PGClo was normalized by [ -actin. There was no
significant diJerence between control and soy isoflavone group. Values are means + SE for 6 rats.
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Fig. 2. EDect of four weeks feeding of the diet containing 0.4% Soyaflavone HG on myoglobin protein expression
in EDL and soleus muscles of rats. Expression level of myoglobin was normalized by (3 -actin. There was
no significant dierence between control and soy isoflavone group. Values are means + SE for 6 rats.
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Fig. 3. Effect of four weeks feeding of the diet
containing 0.4% Soyaflavone HG on slow-
type myosin heavy chain (MyHC)1 protein
expression in EDL muscle of rats. Expression
level of MyHC1 was normalized by actin.
There was a weak tendency of increase in soy
isoflavone group compared with control group
(p=0.11). Values are means = SE for 6 rats.
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A Standard chromatogram of isoflavone (20p g/mL)
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B Soy isoflavone concentration in serum
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g. 4. Serum concentration of daidzein, genistein,
glycitein and (S)-equol of rats fed the diet
containing 0.4% Soyaflavone HG or control diet
for 4 weeks. (A) Resultant chromatogram of
the analysis of 20p g/mL reference materials,
daidzein, genistein, glycitein and (S)-equol,
under the instrument conditions presented in
the text. (B) Serum concentration of daidzein,
genistein, glycitein and (S)-equol. Daidzein,
glycitein and (S)-equol were not detected in
control group. Values are means + SE for 6
rats. ND, not detected.
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Table 1. (S)-equol concentration in skeletal muscle

Control Soy isoflavone
Rat :
u mol/kg wet tissue

#1 ND 178
#2 ND 1.18
#3 ND 0.70
#4 ND ND
#5 ND ND
#6 ND ND

ND, not detected
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