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Isoflavones as Modifier of Estrogen Metabolism

Kiyoshi EBIHARA, Taro KISHIDA and Mami BEPPU
Faculty of Agriculture, Ehime University, Matsuyama 790-8566

ABSTRACT

The effect of soy isoflavone on the cytochrome P-450 content of the hepatic microsomes and
estrogen metabolism were studied. Most of the daidzin and genistin in soybean meal (SBM)
were converted into the respective aglycones, daidzein and genistein, by fermentation with
Aspergillus awamori. In experiment 1, ddy mice were fed isonitrogenous test diets with one of
the following four protein sources for 28 d: casein, SBM, fermented and freeze-dried SBM
(FSBM-FD), or methanol-extracted FSBM-FD (FSMB-FD-R). The cytochrome P-450
content was significantly higher in the mice fed the FSBM-FD diet than the respective value in
mice fed the other test diets. In experiment 2, ddy mice were fed one of eight diets which
contained different levels of aglycone obtained by varying the proportion of FSBM-FD and
FSBM-FD-R, for 28 d. The cytochrome P-450 content in hepatic microsomes increased as the
dietary level of isoflavonoid aglycones increased, but there was a saturation phenomenon. In
experiment 3, ovariectomized C3H-HeJ mice fed one of the following four test diets for 16 days:
casein diet (C diet), C + Ez (1 mg/kg diet) (Ez diet), Ez2 diet + genistein (100 mg/kg diet) (G100
diet) or E2 diet -+ geninstein (200 mg/kg diet) (G200 diet). G100 and G200 diets did not have
effects upon the 2-OHE:1 to 16¢x-OHEx1 ratio. Soy Protein Research, Japan 2, 88-93, 1999.

Key words : isoflavones, cytochrome P-450, estrogen metabolism
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Table 1. Composition of test diets’

EERENYIZIL ddy M~ T A (4 8#G) &V, 1AM
TROEEERCHFE L, FERECH S5,
T2 A Y E#EL (Casein f¥L), BRI RZHAREE (SBM
AR, Aspergillus awamori THEBEMEL, 7)) av K

DIFEAEZRT 7Y 2 BB L EBBEREHR (=
FEY (BR) L OH5) FE (FSBM #K), FSBM %
80% A ¥/ — WTCHHA V7 5 K VAL L 238 BEBR AR K
SRR (FSBM-R f#H) o 48 (LFESIT) 124
7z, EEBREE OMBIE Table 1 IR L7z, fE P @
TAHEBLUHEERR@EETEDO WL ITL.
SEERERFLT 28 OB, MEICTERL, #0kiE
LICHFIREfE L7, & b a— 4 P-450 O#flE 13
Omura and Sato D FHES 12, 370V —L07-AHE
& Lowry 5O HPET 126t - 72,

KEBR2 I F/O—-LP-450 DFEIIXT BT
JICOHERE

EEHWIZIE ddy vy A (48 18 EF
FECHE L, MEREICIMLS 5%, i (158
L) 124), FSBM & FSBM-R & DiR&EZZ B2
kYT ) arE0RL D SFEENHE (33, 101,
168, 235, 302, 370, 437, 505mg/kg diet) DWFhh

Group
Component Caseir” diet SBM diet FSBM-FD' diet  FSBM-FD-R° diet
g/kg
Casein 200 — —
SBM — 334 - -
FSBM-FD - - 329 —
FSBM-FD-R - - - 382
Mineral mixture® 35 35 35 35
Vitamin mixture® 10 10 10 10
Corn oil 50 50 50 50
Sucrose 200 200 200 200
Corn starch 505 371 376 323

' The SBM, FSBM-HD, FSBM-FD and FSBM-FD-R diets were isonitrogenous with the Casein (200 g
casein/kg) diet. SBM, FSBM-FD and FSBM-FD-R contained 85.3, 85.4, 86.7 and 74.7 ¢ nitrogen/100

g, respectively.

*Purchased from New Zealand Dairy Board, Wellington, New Zealand. Casein contained 142.2 g

nitrogen/kg.
3 SBM, soy bean meal.

* FSBM-FD, fermented and freeze-dried soy bean meal.
S FSBM-FD-R, FSBM-FD extracted with 800 mL methanol/L.

% Based on AIN-76 (1977).
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Vitamin mixture used here contained 200 g choline bitartrate/kg.
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Fig. 1. Relationship between the cytochrome P450 content
of the hepatic microsomes and the dietary level of
isoflavonoid aglycones. Mice were fed one of eight
tests diets which contained different levels of
aglycone obtained by varying the proportion of
FSBM-FD and FSBM-FD-R, for 28 d. Values are
means = SEM, n=8. The relationship can be
described as y=0.050 + 0.279 log x(r* = 0.912).

Table 2. Cytochrome P-450 content of the hepatic microsomes of male std : ddy mice after 28 d of
consuming the casein, SBM, FSBM-FD or FSBM-FD-R diet' (Experiment 1)

Group Liver weight

Microsomal protein

Cytochrome P450

g mg-g' liver nmol-mg™ protein nmol- g™ liver
Casein? diet 2.07 =0.08 23.0+1.0 0.42 = 0.04* 97x£1.28
SBM? diet 1.98 = 0.08 261 £21 0.65 £ 0.03° 171+ 1.8°
FSBM-FD* diet 1.99 +0.11 252111 0.92 £ 0.05° 234421
FSBM-FD-R® diet 1.94 £+ 0.09 24017 0.51 +=0.05 12314

! Values are &+ means SEM, n = 8. Means in a column not sharing a superscript are significantly

different, P <0.05.
2 See note 2 to Table 1.
35 See notes 3, 4 and 5 to Table 1.
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Fig. 2. The change of estradiol (E:) metabolism by hepatic microsomes in mice fed test
diets. Ovariectomized mice were fed one of the following four tests diets for 16 d :
casein (C), C + 1 mg Ex/kg diet (Es), Ez + 100 mg genistein (Ez + G100 diet) or
E»+200mg genistein (E» + G200 diet). The hepatic microsomes were incubated
for 10 min in the solution containing estradiol.
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