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Study on Bone Protective Functions of Soybean Isoflavone
—In View of Osteoclastic Apoptosis

Tomomi MIYAUCHI and Hidemichi EBISAWA

There are many reports that isoflavone can prevent osteoclast proliferation and activation,
but its signaling pathway in relation to osteoclastic apoptosis is still unclear.

To determine the effect of soybean isoflavone as the anti-osteoporotic agent in view of -
osteoclastic apoptosis, Bim expression that has a key role for osteoclastic apoptosis was
measured in femur distal of ovariectomized female aging rats fed 0.2% -soybean isoflavone
supplemented diet (group-IF) for about 12 weeks.

As a result, the isoflavone fed rats showed that 1) no change in some organ weights
including the uterus was observed, 2) decreases in femoral-bone mineral 'density (BMD) by
OVX were prevented, 3) mRNA expression of Bim that promote osteoclastic apoptosis was
increased significantly compared with the control group.

The results suggested that the bone-protective effects by soybean isoflavone feeding may

_attribute, in part, to promote osteoclastic apoptosis.
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Table 1. Compositions of experimental diet

Ingredients CA, Sham . IF
Isoflavone extract(g) 0 2
Casein(g) 220 220
a-corn starch(g) 407 405

- Sucrose(g) 203 203
Cellulose powder(g) 50 50
Mineral mixture(g) 50 50
Vitamin mixture(g) 20 20
Corn oil(g) a0 - - 50
Isoflavone contents 0 1000

mg/1000 g

Table 2. Primers and the setting of heat cycle for RT-PCR

Gene Primers

Setting of heat cycle

Bim F: 8-AGTCTCAGGAGGAACCTGAAGATCT-3’

R: 8-TCCGATCCTCCGCAGCT-3’

94°C -1 min.—58°C ‘1 min. —72°C -1 min.
X 40 cycle
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Table 3. Effect of dietary isoflavone on blood analysis in OVX rats

- Serum albumin

Serum calcium

Serum GOT Serum GPT

g/100 ml mg/100 ml karmen unit karmen unit
CA 4.87%0.65% 9.960.35° 191+151° 60154
IF 4.74%0.49° 9.88£0.42 153=£ 41° 61+ 7
Sham 4.09+0.36 10.85£0.52° 2892420 60+15°

Numbers with different superscrijpts expressed significant difference (P<0.05).

Table 4. Effect of dietary isoflavone on organ weight in OVX rats

Uterus Liver Heart
-g/kg BW g/kg BW g/kg BW
CA 2.89+0.88° 3.23=%= 5.09° 13.21+0.30°
IF 3.01£1.48° 34.6 £ 2.43° 3.070.63*
Sham 4.94+519* - 37.9 =£13.8* 2.861+1.04*

The significant differences were not observed among the groups.
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Figure 1. Effect of dietary isoflavone on bone mineral density in OVX rats

~ Columns with different alphabets expressed significant difference (P<0.05).

Sham HOABEEEEICH T CAEDZLIRE
BREMERLI- COTEmD, mills v %
AOWEARPFEICB VTS, EMHKRIC L 3FEED
ETFBEEINI, —F, IFEHORBEEEEE
HELERIESh - 108 CABEL D il %R

L, KA v 75K VERISEHES v b OBEBE
MR ICER T B B REREA R S T ts,

KEA V75K VRTR N oy VEEREEBE
FEHERICIZIE EAEHE L T VEMAERES, Chid
T2ty vrte7y— (ER) OEELESFHDHE
Bk BbDTHSEBRASHT VS, THDB,
ERICEa & B0 2HH D, FEOLRICIE o
BEL, BIEBENPZIREALTVWE, KEA Y
75K vidaBlkh b BAE R & OSBRI H
S, EORBA YT 5 EYRTFESEOEERY D
SIS BEA S HEENIC IR

IFECEBETHI FHOERICITIEALEE
EFICHBEE O 2 MFd 2 @R 2R L BB
—5E LT, 4V 7 5% YD ER B~OEAMS
ER-aB L W EAF N EBEL SN,

B TR

RIT, OIS v M REREZHWVT, EAmft
EOWHRE ) v FIEAEICE ) 5 mRNA 3% Hl
E L7 '

BRI I D AR B L ORI TH
5, HENTOFMIH2EHE Vb, ZOBED
MBI T R — VY RICE B DD EEZLLNTWV B,
TE b — ¥R E A EIE S T SERETE O —kE
KT, MEDSITAOHOEEEZY, EaERICK
Bz X 7.9 58, € oM EROMia~D 5 »
— VA B/NRITHIA 72 kT ARIICIE D 5 .
TR M=V RIEL RERTHEST S VTSV

Bl o THEIEIHEIN TV ED, FORERE

CREICFRALVET S —FHEE L b a v B TEE
D2BENHIONTVWS, TALET Y —FKTIZ
FRUVAYERFRLET Y —iEAT 5L
Caspase-8 WiEMEfban b, 3 ba v F Y 7RREET
BIravyFYU 750706 CORBIICE
DT7HRT LY —LHBEEREN, Bd27 73U =%
IAP 7 7 3 V) — 8 & & » THIf %521 Caspase-9
DBIEELE N3, EH5OREKICEK - THRKIIC

@7 R b= Y RETRFTH S Caspase-3 (1)

DNase 7 ESTEHALS 1, B S v o5 7 BORE
SH7, DNA QWAL 74 b — v 2/ MEOTERR &
WEBICE->TTR M=V RITET T 55, _
R i3, WEMEHOEAEST 5T L1tk »>TH
WSV S 4, B O T A S 13 & i
LTWa, IWEMECT RN —Y XA X bohy v

CPMEET A ERHLSHIIE > TVBAYY, T X b



14
2 1.2}
[
% .
<X
bl
g 08}
g
g 08|
@
&
2, 04r¢
!
g I
= 0.2
0

CA

o

IF Sham

Figure 2. Effect of dietary isoflavone on expression of Bim in Ovx rats

Columns with different alphabets expressed significant difference (P<0.05).
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