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Elect of Dietary Soy Isoflavones on Rat Skeletal Muscle Fiber Type

Wataru MIZUNOYA", Kenta SHIMOMURA, Yusuke SATO, Mako NAKAMURA,
Ryuichi TATSUMI and Yoshihide IKEUCHI

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

ABSTRACT

Peroxisome proliferator-activated receptod (PPARY) is a key regulator of skeletal
muscle fiber type. Soy isoflavones (daidzein, genistein and glycitein) are thought to
be candidates for PPARY ligands. We addressed whether dietary soy isoflavones
intake alects skeletal muscle fiber type via the PPARY pathway in rats. Seven-
week-old male Wistar rats were fed a diet with or without 0.4% (w/w) crude water-
soluble soy isoflavones (Soyaflavone HG) for 4 weeks. After the feeding period,
blood and tissue samples were collected. The tibialis anterior muscle mass was
significantly lower in the soy isoflavone-fed group. The proportion of myosin heavy
chain | (slow type) in EDL muscle was significantly increased in the soy isoflavone-
fed group. This result suggests that intake of soy isoflavones induced an increase in
slow type fibers of rat skeletal muscle. Soy Protein Research, Japan 14, 157-161, 2011.
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Table 1. Composition of experimental diets

Ingredient Control  Soy isoflavone
g/kg diet
Soyaflavone HG 0.0 4.0
Casein 200.0 200.0
Cornstarch 3975 3935
Alpharized cornstarch 132.0 132.0
Sucrose 100.0 100.0
Corn oil 70.0 70.0
Cellulose 50.0 50.0
Mineral mix (AIN-93G-MX) 35.0 35.0
Vitamin mix (AIN-93-VX) 10.0 10.0
L-Cystine 30 30
Choline bitartrate 25 25
tert-Butylhydroquinone (mg) 14.0 14.0
Table 2. Composition of Soyaflavone HG
Ingredient % (w/w)
Soy isoflavones 580 ..
Daidzin 85
Genistin 04
Glycitin 48
Malonyl daidzin 26.6
Malonyl genistin 6.0
Malonyl glycitin 112
Acetyl daidzin 05
Acetyl genistin 00
Acetyl glycitin 0.0
Daidzein 00
Genistein 00
... Glycitein 00
Soy saponins 9.1
Water 24
Ash 34
Protein 12.2
Others 14.9
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Table 3. Body weight and organ weights in rats fed
diet containing 0.4% Soyaflavone HG or the
control diet for 4 weeks

Variables (g) Control Soy isoflavone
Final body weight 4247+ 8.7 4254+ 14.3
Skeletal muscle

Gastrocnemius 4384+ 0123  4.020+ 0.121#

Tibialis anterior ~ 1.489+ 0.053  1.335% 0.039"

Plantaris 0.884+ 0.036  0.852+ 0.039

EDL 0405+ 0015  0.380+ 0.007

Soleus 0312+ 0012 0304+ 0.014
Organ

Liver 16.193+ 0444 17576+ 0.678

Heart 1.144+ 0.023 1.118+ 0.044

Kidney 2737+ 0077 2930+ 0.129

Spleen 0.872+ 0091  0.803+ 0.017

Brown adipose ) 155+ 0025 0409+ 0,089

tissue

Epididymal fat 7.455+ 0898 5735+ 0917

Perirenal fat 11509+ 0960  9.989+ 2.084

Mesentery fat 8461+ 0843 7544+ 1701

Values are means + SE for 6 rats. *p<0.05, #p<0.1.
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Fig. 1. ECect of four week feeding with a diet containing 0.4% Soyaflavone HG on myosin heavy chain (MyHC)
isoform composition in EDL muscle of rats. The bands were MyHC isoforms of silver-stained SDS-PAGE
gel for all rats. Values are means + SE for 6 rats. *Significantly dillerent from control group (p<0.05).
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. Effect of four week feeding with a diet
containing 0.4% Soyaflavone HG on UCP3
protein expression in EDL and soleus muscles
of rats. Expression level of UCP3 was
normalized by (3 -actin. UCP3 is considered one
of PPARY target genes. Values are means *
SE for 6 rats.
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Fig. 3. Effect of four week feeding with a diet
containing 0.4% Soyaflavone HG on
mitochondria marker (porin) expression in
EDL and soleus muscles of rats. Expression
level of porin protein was normalized by (3
-actin. Values are means * SE for 6 rats.
*Significantly different from control group
(p<0.05).
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