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Isoflavone enteric bacterial metabolite equol conjugate acts on the digestive
tract and suppresses appetite in female rats

Kishida, Taro

3,800,000

50 150 mg/kg

The prevention of overeating is important in the Erevention and treatment of

many lifestyle-related diseases including obesity. We previously found that dietary daidzein, a
major soy isoflavone, reduced food intake in female rats and revealed from the blood and bile levels
that equol, an enteric bacterial metabolite of daidzein, is the active substance. Because the bile
concentration is higher level, it is possible to suppress the appetite through the digestive tract
while circulating in the enterohepatic circulation. In this study, it was suggested that bile equol
was conjugated with glucuronic acid and sulfuric acid, and the conjugation type had sex difference
and involved in the sex-specific action. In addition, it was suggested that equol might have an
effect via gastric emptying delay, and changes in hypothalamic gene expression associated with
gastric emptying were also seen.



50 150 mg/kg 1)2)

3)
4)
1)
1)
12
CCK
PPG YY(PYY)
6)
OLETF
1
7)
1 Kishida T, Ebihara K, et. al. ,19:121 123 2005.
2 Kishida T, Ebihara K, et. al. Obesity, 16(2), 290-297, 2008..
3 Kishida T, Ebihara K, et. al. Soy Protein Research, Japan 8, 56-62, 2005.
4 Kurzer MS, Xu X., Annu Rev Nutr;17:353-381, 1997.
5 Kishida T, Ebihara K, et. al. Soy Protein Research, Japan 10, 55-58, 2007.
6 et. al. 14 82-83,
20089.
7 Bayer T, Dekant W, et. al., Toxicol Sci;62:205-211, 2001.
D@
2
1
2
3
1
56 6 SD 63 6 SD SLC
22+ 1 12 3:00-15:00
AIN-93
C n=7 n=8 D150 150 mg/kg
n=26 n=28 D300 300 mg/kg n=26 n=28
2
2161/2"
TERUMO Polyethylene Tubing 1.D0.58 mm 0.D0.965 mm

INTRAMEDIC 0.5-1.0 1.5ml



-60

strataX 1mL
0.082 g 0.01g EDTA 2Na 1mg /10 mL MilliQ pH5.0 1mL
100 uL B -Glucuronidase fromHelix
pometia Type H-2 8 uL Sulfatase
solution from Helix pometia 4 pl strataX
112 pL -60
1 L (5 pg/mL) 10 pL
(5 pg/mL) 10 L 37 15
100 pL. 1uL
(5 pg/mL) 10 pL (5 pg/mL) 10 pL 37
15 0.1% 1214 uL
1100 uL 4 15 12000 rpm
MX-160 TOMY 0.1%
395 L
CC-105 TU-105 TOMY B10% 100 pL
(0. 20 pm) LC-Tof-MS

LC-Tof/MS LC-Q-Tof/MS/MS(UPLC Acquity ultra performance LC Waters) (XEVO G2-S
QTof Waters)
Column : Xterra MS C18(5 um, 2.1 X 150 mm)
Mobile phase A: 0.1% formic acid / water, Mobile phase B: 0.1% formic acid / acetonitrile
0 min: Mobile phase A 90%, Mobile phase B 10%
12-14 min: Mobile phase A 40%, Mobile phase B 60%
20 min: Mobile phase A 90%, Mobile phase B 10%
Column temperature : 40
Flow rate : 0.50 mL/min
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Dietary daidzein induces accumulation of S-equol in enterohepatic circulation

to far higher levels than that of daidzein in female rats with and without
ovariectomy

FUJITANI M, MIZUSHIGE T, BHATTARAI K, Sudhashree ADHIKARI3, Junji ISHIKAWA4, and
Taro KISHIDAL,

Biomedical Research (Tokyo) in press



Dietary daidzein, but not genistein, has a hypocholesterolemic effect in
non-ovariectomized and ovariectomized female Sprague-Dawley rats on a cholesterol-free
diet.

Bhattarai K, Adhikari S, Fujitani M, Kishida T

Bioscience, biotechnology, and biochemistry 81(9) 1805-1813 2017.
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