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ABSTRACT

The purpose of this study was to investigate if the type of isoflavones influences
their absorption, transport and estrogenic effect in rats and cultured -cells.
Isoflavone-rich fractions were isolated from soy protein isolate (SPI-I) and
Soyaflavone E (Soya-1) preparations. Concentration of the serum isoflavones, in
particular daizein, was highert in rats fed a diet containing Soya-I in relation to SPI-I
for 2 weeks. These isoflavones affected, in a tissue-dependent manner, the mRNA
abundance of cytochrome ¢ oxidase subunit VII related protein (COX7RP) that
contains a gene responsive to estrogen. Female rats were sham-operated (Sham) or
ovariectomized (OVX) and fed a control diet or a diet containing Soya-I for 3 weeks.
The OVX group fed the control diet increased their food consumption, body weight
gain and the liver triglyceride concentration. Feeding the diet containing Soya-I
improved these parameters. There was no prominent effect of ovariectomy on the
COX7RP mRNA abundance in tissues. In cultured COS-7 cells or Hela cells
transfected with estrogen receptor (ER) gene and ER responsive element gene, the
transactivation effect by genistein was higher than by daizein or glycitein. These
results indicate that dietary isoflavones can ameliorate the endocrine derangement,
but the active principle involved to be determined. Soy Protein Research, Japan 4, 102-
106, 2001.
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Table 1. Composition of isoflavone in diets
SPIIF SoyaE

pmol/kg diet
Glycone daidzin 194 615
genistin 261 146
glycitin 0 344
acetyldaidzin 590 19
acetylgenistin 0 12
acetylglycitin 9 185
malonyldaidzin 0 41
malonylgenistin 4 133
malonylglycitin 0 5
Aglycone daidzein 234 46
genistein 323 12
glycitein 39 92
Total daidzein group 1018 721
Total genistein group 587 303
Total glycitein group 48 625

SPI: soy protein isolate
Soya E: Soyaflavone E
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M L7224V 75K (Table 1) % 1.65 mmol/kg &
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&t AIN9SG Hifb &% 5 %2 728 (OVX), BLUVY
TIRVEDPLME LAV T IR RERI D2
DRETHEMLI-RFL 5 278 (OVX+IF), BTl
L2y bu—VAEL5 X728 (Sham) @ 3FEC
F, KB EFERROSM T 3ARMEE L.
IZOFUEEHEETO mRNA BREOEIE . -
A bOy InEEEEFO O L DTH S cytochrome
¢ oxidase subunit VII related protein (COX7RP) @
cDNA # 70 —=r 7 L7129, o5 GTC-CsCl #
Ttotal RNA #FARL, / —F VBN %4T - 7.
=8 3

COS-7#ll Mg % i M ik L BFBS & 10% & &
DMEM/F12 55 T 24 is B & L /2. £ D%, & b
ERa cDNA ZHIALBHFEHR NS ¥ — T % pCl-neo
123 A L7: pCl-neo-ERa, ERE # KR ¥ Vv 7 =5
—¥ L R—% —EEZFTH 5 pGL3-Basic IZHEA L7z
pGL3-ERE, EIGZTHEAONEMERE L L CTEFIIZY
IVAITNY T 25— B EREET S pRL-TK, 73
BOTFAINATLy PORL— 3 VEICLhE
A L7z, 48 W2, 178- = A b5 V4 — L (178-E2),
FZAFAY, ¥4 841 %1 uM OEETHRML
24 Br[# 552 L 72, Dual-Luciferase™ Reporter Assay
System BL PNV I/ A—F—%FH TNV 7T~
PGz ME L. =y OBITICERs v/ 73y
A7 V75 —-YiEELE RV

HeLa #I B3 % & 1 j< L 8 FBS % 10% & ¢ phenol
red-free-MEM (Hela) ¥5#hT 24 Fefi#s2 L, pCI-
neo-ER«, pGL3-ERE, pRL-CMV %# VK7 = 7 b
TIVTITAREER N FETHEALL, SEHE
EHERALEE FBS % 5% & {3 a5 L, &0 24 B
Bt 178-E2, Y= AFA ¥, ¥4 ¥L4 >, U F
A% 1M OBETRML, 5224 KB L7,
V7 2T — it % COS-7 #Mifa & RO H TR
E L7

103



arbitrary unit

Small intestin

Heart
Fig. 1. COX7RP mRNA abunandance in various tissues in male ExHC rats fed diet containing SPI and Soya E

isoflavones.
Mean & SEM. n = 7. ®P < (.05.
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Table 2. Serum isoflavone concentration
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Cerebellum Cerebrum Testis
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COX7RP mRNA I EIL0F, &, BB CHINT S
EEAER SN, BIIBETRYY 7SR VEHRTAHEE
NSRS (Fig. 1), 4V 7 78 ¥ 5HHGER
BICZA MY CBRICIERLY 228, F20 T
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{BEEL Sham B &L TOVX B CTAHEICHEM
L, OVX + IF# X Sham #H ¢ FABREDETH - 72
(Fig. 2). (REMAIE L Sham B & L TOVX BT
HEIZEML, OVX + IF #14 Sham # & OVX # o
hHEWLETH -7 (Fig.3). WEEICKHTEIETR
SN dhor. FEERIZSham #H & B L TOVX
BETH /3124 L, OVX + IF BEd OVX B & FAR
EDETH 7.

MEND I VAT O— VIIBEFRICEIR N Lo 72

SPI Soya SPI Soya
nmol/ L serum isoflavone (nmol/L)/
© diet (zmol/kg)
Daidzein 156 + 30 251 + 40™ 0.153 0.348
Genistein 105 = 17 45 + 6" 0.179 0.149
Glycitein 43 + 11 294 £+ 417 1.11 0.470
Total 304 £ 54 590 £ 79" 0.184 0.358

Mean + SEM, n=7. "P < 0.05, “P = 0.09.
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Fig. 2. Food consumption in female SD rats: sham
operated-control diet(Sham), ovariectomized-
control diet (OVX), ovariectomized-Soya
isoflavone diet (OVX+IF).

Mean £ SEM. n = 5or 6. *®P<0.05.

Table 3. Serum and liver lipids
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Fig. 3. Body weight change in female SD rats: sham
operated-control diet(Sham), ovariectomized-
control diet (OVX), ovariectomized-Soya
isoflavone diet (OVX+IF).

Mean £+ SEM. n = 5 or 6. 2P<0.05.

Cholesterol Triglyceride Phospholipid

Serum mg/100 mL

Sham 86.7 = 6.6 712 £ 13 214 £ 207

ovX 85.9 + 2.3 35.9 + 2.6° 167 + 6.4°

OVX + IF 791 £ 48 444 £+ 8.5% 163 £ 8.4°
Liver mg/g

Sham 577 = 0.67 458 £5.3° 298 1.7

OovX 6.93 £ 0.50 919 + 18 292+16

OVX + IF 5.58 £ 0.85 418 +9.3" 315+ 05

Mean + SEM. n = 5o0r 6. *P < (0.05.
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BEDETH 7. (Table 3)

COX7RP mRNA &, 2B W T OVX BE &t L
TOVX +IFEETHEMLL. BTHAL, MNETIER
LI 2EmASR S IERMIIC L AR 2 R

AZ/-ABEME Vol 4(2001)

0y EORASELT LA bu s vinE & E T
T#H 5 COXTRP DB KT L o7,

=B 3

COS7 MBI BT, 178-E2 2k LCTH = AT 4
28, 54X A4 VIZAEDOFEEER L. £7- Hela
M BNWTH A5 4 VIF 178-E2 L 1ZIZRAZE D
WEbL, 1LY, F)VF4 33 ALESE
PR ol (Fig. d). 202 kid, 41V 75K
DFEHED B WEAHBIC L > TIZ A X U HEOE
EF-OEBIFUPFRL LI EERLTVWAS,

105



fold activation

COSs-7
3.0
2.0 |
c
ie]
©
2
3]
<
1.0 | o
L
0

17pE2 GEN DAl

108 M

12 1

10

Addod 176E2 GEN DAl GLY

106 M 25x10°7 M

Fig. 4. Transactivation of ERE-luciferase gene by isoflavones in COS-7 and HeLa cells.
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