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Mechanism for Equol-Induced Anorectic Elect
O Analysis of Free and Conjugated Equol Concentrations(]
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ABSTRACT

In the previous study, we have shown that an equol, a metabolite of soybean
daidzein with intestinal microorganisms, decreased food intake specifically in female
rats. The equol may be an active substance on the anorectic action. It is well
known that equol metabolizes to glucuronidation and sulfate conjugation in liver
and small intestine. In the present study, to examine a biodistribution of daidzein
and equol after feeding of daidzein diet, we measured daidzein, conjugated and free
equol concentrations in liver, bile, blood, urine and feces when female rats were fed
a daidzein diet. As to the results, equol concentratioins in bile were higher than
those in liver, blood and urine. Free equol concentrarion in bile in female rats was
significantly lower than that in male rats, suggesting that female-specific free equol
in an enterohepatic circulation might be the active substance of the anorectic elect.
We performed a procedure in which bile taken from female donor rats fed the
daidzein diet was infused into the duodenum in other female rats fed the control
diet. The bile infusion significantly decreased food intake in female rats, suggesting
that the enterohepatic circulated equol in bile induced the anorectic effect. In
conclusion, we found that an accumulation of enterohepatic circulated free equol
may down-regulate food intake. Soy Protein Research, Japan 15, 165-169, 2012,
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Table 1. Distribution of daidzein and equol in rats fed daidzein diet' (Experiment 1)

Serum Bile Liver Urine Feces

U M) G M) @ mol/Liver) @ mol/day) @ mol/day)
Daidzein ND 61+ 18 0.02+ 0.00 0.01+ 0.00 137+ 021
Equol 407+ 1.13 2,342+ 224 0.29+ 0.04 0.03+ 0.01 1.85+ 0.16

'Rats were fed the diet including daidzein (150 mg/kg diet) diets for 7.5 days. Each value represents the mean

+ SEM, n=5-6.

166

000000O0ddvol 18120120



33 - p<0.05
R=-0.64
= 5ol A
=
©
ugJ_ 31k
: A 4
8 30
H A
> A
S 20+
A
28k
36 A p=0.28
R=-0.21
S 351
S
S sl A
w
1S
2, A
8 3ol A
A ad
31 b
| | | |
8 10 12 14

Food intake (g)

Fig. 1. Correlation between serum or biliary equol
concentrations and food intake in rats fed
daidzein diet (Experiment 1).
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Table 2. Dailly changes in the distribution of equol in
rats fed daidzein diet' (Experiment 2)

Serum Bile Urine Feces

M) @ M)  (1mol/day) 4 mol/day)
Day 05 048+ 0.07 277+ 27 0.02+ 001 0.05+ 0.01
Day 15 085+ 011 709+ 56 0.17+ 0.02 0.33+ 0.06
Day 25 171+ 029 1,035+ 65 031+ 004 158+ 0.19
Day 45 174+ 016 971+ 87 061+ 005 376+ 0.73

'Rats were fed the diet including daidzein (150 mg/
kg diet) diets for 1, 2, 3 and 5 days. Each value
represents the mean £+ SEM, n=6.
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Fig. 2. Total, free and conjugated equol concentrations
in bile in male and female rats fed daidzein
diet (Experiment 3). *significant difference
between male and female (p<0.05), n=6.
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Fig. 3. Food intake and CCK mRNA expression in
female rats infused bile of donor female rat
fed daidzein diet (Experiment 4). *significant
diDerence between control and daidzein group
(p<0.05), n=6.
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