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Elect of Equol on Rat Skeletal Muscle Properties

Wataru MIZUNOYA", Kenta SHIMOMURA, Taiki AKASAKA, Mako NAKAMURA,
Ryuichi TATSUMI and Yoshihide IKEUCHI

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

ABSTRACT

Equol, a soy isoflavone metabolite, is thought to be a candidate as a ligand for
nuclear receptors such as estrogen-related receptory (ERRy ), which alects skeletal
muscle properties. We addressed whether dietary equol administration affects
skeletal muscle function and fiber type-related protein expression in rats. Seven-
week-old male F344 rats were orally administered a solution with or without equol
(10 mg/kg/day) for 5 weeks, then blood and tissue samples were collected. Muscle
function was measured two days before sacrifice. Significant dilerences between
the control group and the equol group were not found in muscle function and fiber
type-related protein expressions. However, equol existed in plasma at more than 20
U M which could be expected of ligand activity by nuclear receptors, though almost
all the equol was in conjugated form. Equol accumulation was detected in skeletal
muscle in three out of six rats administered equol. Furthermore, the accumulation
tended to be high in electrically stimulated muscles. Soy Protein Research, Japan 16,
162-168, 2013.

Key words : soy isoflavone, equol, skeletal muscle, fiber type, nuclear receptor
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Fig. 1. Plasma equol concentrations in rats post oral
gavage of an equol solution. (A) The dose was
43.2p g (n=1), 0.54 mg (n=1), 1.08 mg (n=3)
for each rat. The body weight of rats was
approximately 110 g. Results of 1.08 mg are
expressed as meanst SE. (B) Comparison
of equol concentration with or without 3
-glucuronidase, partially purified sulfatase
and recombinant glucuronidase in sample
preparation. The result suggests almost all
equol existed as conjugated form in rat plasma.
N.D., not detected.
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Table 1. Body weight and organ weights in rats
administered 10 mg/kg/day equol for five

weeks
Variable (g) Control Equol
Initial body weight 1385+ 11.0 1374+ 45
Final body weight 200.3+ 5.9 1934+ 76
Body weight gain 61.7+ 4.6 56.3+ 7.1
Total food intake 4166+ 165 410.7+ 139
Food elciencyt 0.147+ 0.006 0.134+ 0.013
o|EDL 0.098+ 0.004 0.092+ 0.003
§ Soleus 0.089+ 0.003 0.084+ 0.003
€| Gastrocnemius 1039+ 0.014 1.007+ 0.044
ES)‘ Plantaris 0.224+ 0444 0.219+ 0.678
e|ITA 0.353+ 0.010 0.345+ 0.014
@1 Quadriceps 1.764+ 0.045 1.709+ 0.083
- Epididymal fat 3.731+ 0169 3.287+ 0.197
8| Perirenal fat 3214+ 0175 2.697+ 0.208
| Mesenteric fat 2.792+ 0.203 2.379+ 0.108
“IBrown adipose tissue 0.218+ 0.013 0.226+ 0.016
Liver 5495+ 0359 5497+ 0381
Spleen 0476+ 0.017 0437+ 0.033
Kidneys 1473+ 0.053 1443+ 0.051
Testes 2,700+ 0.081 2.610+ 0.104
Heart 0.641+ 0.018 0.625+ 0.026

Values are means+ SE for 6 rats. Left (intact)
muscles were weighed. EDL,; extensor digitorum
longus, TA, tibialis anterior. T food elciency=body
weight gain (g)/total food intake (g)
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[0 48,63+ 2.02 vs E[ 43.13+ 1.22 g/kg, p<0.05(11 O O
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Fig. 2. Effect of five-week administration of 10 mg/
kg/day equol on maximum isometric tetanic
force and muscle endurance capacity of rats.
There was no significant difference between
control and equol group. Values are means+
SE for 6 rats.
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Table 2. Equol concentrations in quadriceps muscles
of rats administered 10 mg/kg/day equol for

Control
- .
EDL —
Soleus
¢
— - -
(%) EDL
s 70 7
= 601 O Control
é 501 mEquol
8 40 A
E 30
i<l
E 20
O 10 A
I
3 i
2A 2X 2B

five weeks.
Control Equol
Rat -
1 mol/kg wet tissue
#1 N.D. 0.17
#2 N.D. 021
#3 N.D. 043
#4 N.D. N.D.
#5 N.D. N.D.
#6 N.D. N.D.
N.D., not detected.
Equol
MyHC2A
£Mychx
~ <—MyHC2B
<« MyHC2A
- = MyHC2X
W <«MyHC1
.
(%) Soleus
5%
g 801 O Control
Q 70 | Equol
% 60
50
E a0’
S 301
o 201
I 101
5 im B
1 2A 2X

Fig. 3. Effect of five-week administration of 10 mg/kg/day equol on myosin heavy chain (MyHC) isoform
compositions in EDL and soleus muscles of rats. There was no significant dilerence between control
and equol group. The blurred MyHC1 bands in soleus were treated as a single band in densitometric

analysis. Values are meanst SE for 6 rats.
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A Respective equol concentrations in
gastrocnemius

Left (intact Right (stimulted
Rat eft (intact) ight (stimulted)

u mol/kg wet tissue

#1 N.D. 0.38
#2 N.D. 0.29
#3 N.D. 0.86
#4 N.D. N.D.
#5 N.D. N.D.
#6 N.D. N.D.
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Fig. 4. Equol concentrations in intact or stimulated muscles of rats administered 10 mg/kg/day equol for
five weeks. (A) Equol concentrations of all rats used in the experiment. Three out of six rats showed
detectable amount of equol in stimulated gastrocnemius muscles. (B) Mean value of equol concentrations.
The samples in which equol was not detected were analyzed as zero. N.D., not detected.
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