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Effects of Soy Isoflavone on the Bone Metabolism
in Ovariectomized Growing Rats

Young-Kyoung Kim, Heon-Ok Lee, Ae-Son Om
Department of Food Science and Nutrition, College of Human Ecology, Hanyang University, Seoul, Korea

Abstract

This study attempted to investigate if the soy isoflavone, genistein, influences bone metabolism in
ovariectomized, 4-week-old female Wister rats. All the rats were divided into sham (SH) and ovariectomized
(OVX) groups consisting of OVX-17p-estradiol(10 pgkg b.w.), OVX-lmg or 5 mg or 10mg of genistein/kg
b.w. The rates were allowed ad libitum access to foods and water for 8 weeks. The Results showed that body
weight had significantly increased in the OVX group compared to the SH group (p<0.05) and was not different
among the OVX-GEN and OVX-ES groups and the OVX group. The liver and uterus weights in the OVX
groups were slighter than those in SH group (p<0.05). The kidney weight in the OVX groups was decreased
compared to in that in the SH group but was not significantly different among all CVX groups. Femoral
length in the OVX groups was longer than in the SH group and was not different. Rats in the OVX groups
had higher creatinine levels than those in the SH group and hydroxyproline level did not differ significantly
among any of the groups. Serum ALP activity and Ca in bone, feces, urine and serum did not change among
the groups. Bone mineral density (BMD) decreased in the OVX groups compared to the SH group and was
slightly increased by feeding genistein (p>0.05). Breaking force and stiffness did not change by ovardectomy
and feeding genistein. Hence, these results suggested that estrogen may affect bone mineralization in growing
rats and that genistein be may involved in the prevention of bone loss. However, more studies are needed to
identify the proper mechanism of genistein and bone formation.
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170 T olAaEFHE d&E FAF 4P 83 SAYA uA= FF

A71A Bi(Williams$} Melvin 2000). =8 St}E5
A= HQA A, AF, g, Yo|, 5, Z2E, AFH
2 Al SEx Fo wE @A gl IA HoUt &
o § AT 4R ofAjo}l o o], wWeloj} el
Boe EQ¢], d48gs @40 29335 B4
How, Hol T Zw HAF 2 dF AF9 HFI0
BEFs FIUIEE AdNAGE B3t QHERST
A 1993, AL2u] 1996). o] & <k 254 74A) o] FolA &=
Ad 225 2379 37 ojFd 2 BUEE
9 F4% 829 F shld, FAHA el o
2 487 &< Ca, Vit. D, tlF 59 Ao] 4, &
YN 22 3733 29 T3 A% 9 27 ddd)
S8t 48 1999). A7HA LR ATEHE
BE FoE35o] ¢34 @2 dgsis Ao A
Fashy, 42 AWE3 Y& estrogen, calcitonin,
bisphosphonate, ipiriflavone 5¢] <FE2 T o]4te]
&4do] dojutx] gGEE xdx g B

Besyle dEdE 23t
Y 1998, Argmandi 2000).
871 st A3V B¢ A Tdxo] o
Aol FasH, FAF L A4 E 43RS
ok & Hojt}.

e guzoz awad o 35%, AW 17%% €
T3+8 31% 9ol phytochemical, phytate, saponin,
trypsin inhibitor, 231, AojHF T HILFAa
AEHEZ S FAdHHEAR 5 199, S 5
1999). A2 &/d E2 ¥ v E A< phytochemical]] ©]
SEFHEL T & o 0.1-04% FE E09loy
S} £d4 1998), 1 F2 2 E40) estrogenT}
AFSH phytoestrogenol Z3l® ek HT o) AT IR
o] F4FFE Al EHRE A¥YoIE 22 A+
Aol XA o)AZTHEL ZIAZTE g4
A7), A Ee 48 Al (Viereck T 2002)5}
o, G2 & A 0P 0% FOEE B2d FHA
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1. MEMA o AESE
AFEEL 33yel bl FFH(Wister female rats:

J

Samtaco. Co. LTD, Young-In, Korea)E FU3ste] 15
Zot AHgA) T JFIH(randomized complete block
design 02 & ERIFIAG daEAY L

ol

E FAstd g2 GAE A (ovariectomized: OVX)
R3L, shamF& EF-E MET F d&E 2A A &
I gA BEE BT EE $22 T ¥ IF
B¢ HEVNE AR SFEol HJYE 9 6L(SHT:
Sham, OVX<: Ovariectomy, OVX+ESY:: Ovariectomy +
17B-estradiol 10pg/kg b.w. in com oil, OVX+GEN 1:
Ovariectomy + genistein Img/kg bw. in com oil,
OVX+GEN 35: Ovariectomy + genistein Smg/kg b.w. in
com’ oil, OVX+GEN 10: Ovariectomy + genistein 10
mg/kg bw. in com oi)2Z o] tF9] genistein
(BioSpectrum Co. LTD, Young-In, Korea) = 17f-
estradiol(Sigma US.A)E ™d dFFH JFIch
ARE0] 7 ¥ Ve 1S da 2A F 8
F B4 AsEt RE 4377 ¢ EF AR
(Orient. Co. LTD, Young-In, Korea)= A4 FIL
B, At89 FFE Table 19 AR T& AHS4
AL 2% 22T, HUFE 65£5%, B3¢ F71 12
AZH6:00~18:00) 2.2 AL, AF7IEN AT
2 Y 4FT AR S sA

2. NEMH U 23

7 Zol Pt ABHNEE 85T FTFAY &
w9t We £AT BAe AAT B AR 2,
A%, W AT 2 ME AFSRYT ko WS 4y
Z8 959 Ao tlAbg(metabolic cage)oll A 15413+
w9 Hue FPsged e AR F FH =
g BF AASAT RE ARE B4 A7A 20
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3. AlZEY

1) M FHsie

AYFEY AFS 4FNALERE F85Y A
7A WY 238 AF FAFS FAUL I
7171 AR BEAE A5t BIRAE B3
st ok

2) % creatinine®} hydroxyproline(OHpr) &3

% creatinine $HF-E Creatinine kit(AsanPharm. Co.
Asan, Korea)© 2 520 nmol A, hydroxyproline (OHpr)
232 Jamall F(1981)9] W& o]-&std 558 nmel
A 47 FBEE FQ3}Y 5=E AU

3) ¥4 alkaline phosphatase(ALP) &4 &34

3 ALPSY $4S ALP-S Kit(AsanPharm. Co. Asan,
Korea)2 500 nmollA HFFEE F35t =8 4%
A=

Table 1. Composition of di dlet

; g
Casein 160
Cornstarch 490
Sucrose 200
Cellulose 50
Corn oil 434
Cysteine 1.5
Methionine 3
Cholin bitartrate 2
BHT" 0.015
Mineral mixture” 35
Vitamin mixture” 10
Total 1,000

1) BHT: Butylated Hydroxytoluene

2) Mineral mixture(g/100g): CaHPO,4 2H,0, 0.43; KH;PO,,
34.31; NaCl, 25.06; Fe(C¢HsO7)-6H,0, 0.623; MgSO,
7H;O, 9.98; ZnCl,, 0.02; MnSO4-4-5H;0, 0.121;
CuSO4-5H,0, 0.156; K1, 0.0005; CaCOs, 29.29,
(NH,)6M070,-4H,0, 0.0025

3) Vitamin mixture(mg/100g): Vitamin A acetate, 93.2;
Vitamin D3, 0.5825; a-tocopherol-acetate, 1200; Vitamin
K3, 6.0; Vitamin B1 Hydrochloride, 59.0; Vitamin B2 59.0;
Vitamin B6 hydrochloride, 29.0; Vitamin B12, 0.2: Vitamin
C, 588; D-Biotin, 1.0; Folic acid, 2; Pantothenic acid, 235;
Nicotinic acid, 294; Inositol, 1176; Lactose, 96257
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4) Ca &34
NEE, ¥4, &, woi Ca 3L AOACY ¥
(1984)& o] &3t BA s

5) s ZqA FUE, 33Y, stiffness A
249 = (bone mineral density: BMD) &3 & o] &l
HA AR Z 7 7}(Dual energy X-ray
absorptionmeter, Hologic QDR-4500A, Waltham, MA,
USA) 5 258 EAVIE o83 SFsAHES
99} <49 2001). 3+ (breaking force)> WA
Hzo AolE dYAYE AZFvI(Mitutoyo Absolute
Model CD-15CP, JAPAN)Z 3T *
Instron(model 1127, Instron Co. U.S.A)E o} &35t
threepoint loading ¥ 22 load cell(50 kg), crosshead
Speed(SHHn/Hﬂn)f’J ZZ04 w7t FA 7 7“7‘*94 bi3
¥ (breaking force, maximum load, kg)2 23}
(Turner CH¢} Burr DB 1993). §¢] 7}‘ﬂ7<1 gaHAS
2357 98 WE WA A= $AF AZAA T
FE-SEM(field emission scanning electron microscope,
JSM-6340F, JAPAN)S.Z 25u) Bdisle] FFsiAth
ol g3to] diEE ¢

24 =

digimatic,

o] YHEE image processingE
Amm’)g FoAT
4. EAINzE]

B a4 23 SPSS(Statistica! Package for Social
Science 9.0 Program, SPSS. Co. US.A)E ©] &3t 3
F(mean)Td FEFAKSD)IE AL, 74 F3He
g9 AZ57] 93 one-way ANOVAE AHE3HS
o). ANOVAS] 93t BAH $940] vt 32
7t 27kl $-914-2 Duncan’s multiple range testof] ¢}
AN EAHR.

>
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GAaRA FTRE AL 5 AE5EY ASH
2 =33 AFE Table 28} BT & 8F F
ovVXae AZE Z7H2302+25.15 g7t SH Y] AF &
7H170.6+2051 g)ol W3l F9Fez FA JYExev
(p<0.05), OVX+GENZ3 OVX+ESZ9 AF Z7te
OVXFo| sl ¢oAQ HolE HolA Ayt o

FFz H A A21A AS2 (2005



172 - F olaEHE] BdaE AT 437 879 FUA "R ‘5%

ATE EA dLEAZ {28 AF Ve oy Z A8 R 2 H(p<0.05), FAGAZ Al §93Q
23g u Qlow, 53 Ay 5198 10498 Aol ATk W, ¥lF ALE ZE WA &
GaEA HEG 271989 dA2FEA A7) Ao A 93AQ zolE JERA #EgTh o]7E A G
F37hg0 4L BEY v 9ok 2 FAG AN B A9 BAS BAddGE ¢

C @H1997 Y A9 dAGHLH, YA FA A AF
2. BI|FH2 CHEIZ9 FH % Zo| 8] 2712 AF 100 gd 73 Ao FAL FUF L

ZF #7397, AR, NF, A2 FAE AS 100 2 g7 vehd Aoz #gdd A9 FAE &
g%‘»—i YepIgien, 1 Z3E= Table 39 it A A estrogen.,] 42 AZY EHKol OJX]]QO-]
AF F Y FAE dAE FAF =E FA SH SHZ# Hagkg o FdF olZ Yehpioh
ol Hls fYFHen Yokon(p<0.05), AFY FA (p<0.05). AZL estrogendl] &&FH o2 Wilsta] 178-
EF SHEO| Hls) dAag AT AN RAHLE eqradiold] BA] BAZ 271 AT AU AL

Wlung KY 5 2004), £ AolAs 17B-estradiol 9]

Table 2. Eﬁ'ects of genistein on body weight and weight Edz =29 BA f9YgFeg EUeAE It
T o} Soy proteing F2EAF A HolE FF
€ am
for,‘f';i " Arjimandi $(2002)9) A7 ZAFe] waEm AZojA o
el ® AZGEL estrogend] HTRT}= selective estrogen
SH 6 1032084 27382086 170.6:2051° receptor modulators (SERMs)E $E3tE 988 39
OVX 6 10442590  334.622632° 2302425.15° s = - =
Az ZAdE 4TS FA g Pt £ 4
OVX + ES 8 1052+630  322.0+38.57% 216.8+36.60" 2 FAdE 9gs B JR
OVX 1 6 10524740 334.4t40.76 229.2+3531° TAME genisteing FAGF F9 AF FA= I
+ 5 5 10524740  324.0+11.58° 217.3+7.23% S WA skt
S}EN 10 6 1068+532  331.0:38.59 226.4+37.79° g =e 2A 2 Zol: Table 49 2k}, uﬂgE
Valuesarel\'leanirSD & =) v p= }_ ZO]XO7 o)
? SH, Sham-operated; OVX, ovariectomized; OVX+ES, 9 e e - oﬂ A e et o ﬁ? -
Ovariectomized + 17p-estradiol 10 yg/kg b.w. in com oil; dodEEe 2 ]'C SHoll vlsl OVXZelA Al
OVX+GEN 1, Ovariectomized + genistein 1 mg/kg b.w. in g, o] & EE9 AA Fol(Kopple JID 1996)9] <

com oil, OVX+GEN 5, Ovariectomized + genistein 5
mg/kg b.w. in com oil, OVX+GEN 10, Ovariectomized +
genistein 10 mg/kg b.w. in com oil

™5 Not significantly different among groups. 4. = = creatinine &2

Value with different letters are significantly different L = creatinine®} 22 Table 59} Zsro} 15A17F A
among groups at p<0.05 by Duncan multiple range test

Table 3 Effects of gemstem on liver, spleen, kidney, and uterus weight of experimental rats”

N ~ Liver weight Kidney weight Spleen weight- Uterus

(g/100g b.w.) - (g/100g b.w.) (g/100g b.w) . . (cm)
6 3.48+0.13° 0.82+0.04° 0.29+0.02"™ 4.37+0.72°
ovX 6 2.95+0.17° 0.71+0.08° 0.30+0.04 0.88+0.55"
OVX + ES 8 2.94+0.11° 0.74+0.11° 0.28+0.04 0.86+0.11"°
ovx 1 6 3.06+0.14° 0.72+0.05° 0.30+0.06 0.76+0.45°
+ 5 5 291+0.19° 0.75+0.08° 0.24+0.04 0.63+0.15°
GEN 10 6 2.83+0.19° 0.72+0.10° 0.25+0.03 0.66+0.35"

Y Values are Mean + SD.

2 SH, Sham-operated; OVX, ovariectomized; OVX+ES, Ovariectomized + 178-estradiol 10 ugkg bw. in com oil; OVX+GEN 1,
Ovariectomized + genistein 1 mg/kg bw. in com oil, OVX+GEN 5, Ovariectomized + gemstem 5 mg/kg bw. in com oil,
OVX+GEN 10, Ovariectomized + genistein 10 mg/kg b.w. in com oil
S Not significantly different among groups.

® Value with different letters are signifantly different among groups at p<0.05 by Duncan multiple range test.
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AT & F SHFEY creatinine o] 5.25:0.37 mgf15hr
urine ml2 7}3 ggron, d4& A £ creatinine
e BT UMY = ¥ creatinine2 AAREA] O
A QI ALFAME AFFHA FL AE H)
@5]“:1, AF olols TS oA geornzd G
715€ Udehlis A8 Hed A4 HZ7 olF
= estrogen®] APLE AF 7)Eo] AsHETHKopple
ID 1996). $1]7Z(1996)¢] AFNME FLFA oA
creatinine®] <Fo] F7tsle] & AF AAY dAI}A
o GAaEA F genisteing XIS W LA F
genisteing A 5tA &2 ol Hls)
& F2sATh

%% creatinine

5. &= & hydroxyproline(OHpr) &

% % OHpr¥} OHprfcreatinine®] Z7Z A3+ Table 5
9 29t} widE OHpre] &2 dAFA 2 genistein
8 Fod 9% IFE X gtch OHpr = &
gallo] &35, AUe) EAss OHpr2 7 I
9 ggdol E&FHol A FHAL F 50%
old A5 & £ OHpre Z&s| AXE ALRH
o, Qutg o= we)] Fojrt A& o wjdFo] Ftst
A g rHAnderson JIB 1998). 819 5(2000)8) A7) A
37239 AE G A F 165 B¢ o]ATIAE

Table 4. Effects of genistein on femural dry weight and
length”

colE g - o 173

NS B daEA Tl 9

Fol F7FsAAL, ol&hE A7 A FasIh
3y (19989 01%101] g AAT 218 8F
7} 10712 3IART OHprd] wjAdZo] G Aog X
of, & ATNNE =8F7} obd 437 HE A&st
o g7t S7HEA FRTR Agdn-

A faHe= = F OHpr &
2 z
Az

6. 8% = alkaline phosphatase(ALP) &4
3 ) ALPY 4L Table 69 Z3tth ALP &%
2 OVXZA ggrow, OVX+ES® OVX+GENT-d]
A HA EolAE AFE BEOU §98 Aole
AT AHA(1999)2) ATFNAME 8FF FAE dad
A T 73 B¢ o)AZPEL AYPS W ALPY
e Ztstg oy foAQl Aole Uitk ALPE
Zol B EA G, FARS ] Zo Frldoe] FE
P AL FANTE 92L u2 2IFALY B4

< Yghe AR, Lol E3/dol EdsA
A= Ve 83 Yol 371EE & & AT

17 b 1998). B AFAMe= BE oA ALP
g4 §978 Aole fided ALPTE E B¢ ofy
7 e z3FQ 7k AR EAFEE WM
monoclonal antibodyE ©o]-&3% Eo]&Ql ALPY &%t
2 =33 2ot YA

Table 5. Effects of genistein on urinary creatinine and
hydroxyproline concentration”

e Fernmur
- weight Length
mg/100g b.w.) (mg/100g b.w.)
SH 6 5.30£041™ 3.3620.06"
OvVX 6 5.52+0.36 3.50+0.09™
OVX +ES 8 5.57+0.53 3.42+0.09%
ovxX 1 6 5.68+0.67 3.46+0.11%
+ 5 5 5.39+0.43 3.38+0.08"
GEN 10 6 5.40+0.43 3.39+0.04”

Y Values are Mean + S.D

% SH, ShamoperatediOVX, ovariectomized;OVX+ES, Ovariectomized +
17B-estradiol 10 pghkg bw. in com oil; OVX+GEN |,
Ovariectomized + genistein 1 mgfkg bw. in com oil, OVX+GEN
S, Ovariectomized +genistein 5 mg/kg bw. in com oil, OVX+GEN
10, Ovariectomized + genistein 10 mg/kg b.w. in com ol

™ Not significantly different among groups.

™ Value with different letters are significantly different among
groups at p<0.05 by Duncan multiple range test.

2729 -

Creatinine = xyproline
5 ; :

" Group ‘N ‘Enmiliﬂhr) ng:ll ug/mg creatine
SH 6 525+037° 233.87+46.37° 39.47+17.81™
OVX 6 7.06:090® 256.37+1668 36.41+4.38

OVX + ES 8 647£1.07° 227.30+57.77 35.9246.12

OVX 1 6 6.5230.63° 1932642523 29.92+8.83
+ 5 5 6311058 25788+17.94 35.48+585

GEN 10 6 636:x1.18"° 227.74+3629 37.9349.53

Y Values are Mean + S.D.

Y 8H, Sham-operated; OVX, ovariectomized, OVX+ES,
Ovariectomized+17p-estradiol 10 pgkg bw. in com oil;
OVX+GEN 1, Ovariectomized + genistein 1 mgfkg bw. in com
oil, OVX+GEN 5, Ovanedormzed+ganste1n5n1g/kgbw n
com oil, OVX+GEN 10, Ovaneotormznd+pnstem10mg/kg
bw. in com oil

™ Not significantly different among groups.

¢ yalue with different letters are significantly different among

groups at p<0.05 by Duncan multiple range test.
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7. CiElE, ®, €3, o0M Ca B

AR ZANNY & d Ca FFH WA 8E, Ca
S Table 7o), 837 LolA e Ca §FL Table 8
o 44 AAst. AR2 AEY ¥ L Gy
F2 EE TTNAH FIHA Aol Rolx FUth
AeY S(1998)¢] AFolA L 10/1EE o BAD
AN E S EF Cad F& Ghoy g
HAolMe daEAd s ¥ ¥ gy 2
Y AR AY FRPG0) 1297A Al&E 2 o]
Fol BEthe ATAFE ¥ Fo] & w(Dike NK F

Table 6. Effects of genistein on serum alkaline phosphatase
activity”

) i ALP
it 0 KA)
SH 6 25.46+11.22™
ovx 6 21.19+6.00
OVX + ES 8 25.50+11.41
ovx 1 6 24.81+7.14
+ 5 5 26.33+4.91
GEN 10 6 22.1946.55

Y Values are Mean + S.D.

? SH, Sham-operated;OVX, ovariectornized; OVX+ES, Ovariectomized
+17B-estradiol 10 pg/kg b.w. in corn oil;OVX+GEN 1,
Ovariectomized + genistein 1 mg/kg bw. in com oil,
OVX+GEN 3, Ovariectomized + genistein 5 mg/kg b.w.
in corn oil, OVX+GEN 10, Ovariectomized + genistein
10 mg/kg b.w. in com oil

™ Not significantly different among groups.

™ Value with different letters are significantly different among
groups at p<0.05 by Duncan multiple range test.

Table 7. Effects of gemstem on femoral ash, calcium and fecal ash, calciom”

427 859 2A7GA Ul?ﬂ“ ¥

1989), & AN ALEH FHe o HAdIEEA
TgeA ggta FAFAY Fold ABEHFA {943
Aol7b YEhA goktia A€t wdAle &
9 Cao} g3 3, RdAY Cad) FollMe FHAU
o7t gle Ao Hol AV Al AL 713 Skl
= daEZA7 F84dd 4%E FA4 gov 83N
o] Aol Fgio]l Zrtso] AT FaE AL
2 Badh

8. CHElZel Su:, mEH, stiffness

=9 F9UX%(bone mineral density), THEH
(breaking force) I stiffnessi= Table 9o ERAThH
NE 2o FUEE= SHZY 239.82+8.42 mg/em’l] H]3j
GAas A FAAM 9A ety genistein Fo
Al FoFolR dkey 1jr’\ 6‘7}0}"‘ A 2N
t} S I stiffnesse] A9 GAEA 2 genistein A
2ol o J&Fe BA °—}/&‘4 Park 531)4 g=d A

2 ol &3 ATl 2EE Bo ofyd dAdHo]
A FAA FY9HR F2ERA, olaFEE 4‘3—14
7} Zad 22 9 99 E HEAZY Poter §
(1998)2 H A7) olF /gohA genisteino] ZF3td W
56 mg¥ 90 mgE& HAE W 56 mge HY
FAE ZUES FYFQ xolE HolA Egponl
€ B9 2AXe LT ISt AEEe
1 ¥29xE FRAGE Z2HE Hud

S . Bone femur e  Feges :

N  Ashjdry bone , - Ca Ashjdry feces - Ca ‘

g Lo ) mgfg dry bone % | (mgfg dry feces)

SH 6 67.55+2.67™ 221.36+38.41™ 19.92+2.07" 49.61+4.40™
)74 6 74.87+8.10 225.57+10.51 21.96+0.68 55.91+4.09
OVX+ES 8 81.27+4792 245.31+13.42 21.50+091 56.08+2.63
ovVX 1 6 86.44+2.26 231.49+18.51 21.25+1.32 51.21+6.16
+ 5 5 77.54411.23 222.15+17.03 21.35+0.58 52.59+4.03
GEN 10 6 68.44+1.12 224.73+16.00 21.45+0.75 50.38+4.82

Y Values are Mean + S.D.

? SH, Sham-operated; OVX, ovariectomized; OVX+ES, Ovariectomized + 17B-estradiol 10 pgkg b.w. in com oil, OVX+GEN 1,

Ovariectomized + genistein 1 mg/kg bw. in com oil, OVX+GEN 35, Ovariectomized + gemstem 5 mgkg bw. in com oil,
OVX+GEN 10, Ovariectomized + genistein 10 mg/kg b.w. in com oil
® Not significantly different among groups.

** Value with different letters are significantly different among groups at p<0.05 by Duncan multiple range test.
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Table 8. Effects of genistein on serum and urinary calcium
concentration”

ug/ml) 5 (ug/ml for 15hr trine).

6 3.03+12.39™ 565.01+202.52°

ovX 6 144.90+11.92 465.98+104.12"
OVX +ES 8 124.95+20.47 357.64+81.40°
ovxX 1 6 126.15+15.97 274.15+49.24°
+ 5 5 131.63+32.08 642.73+80.02"
GEN 10 6 151.00412.75 409.67+50.09™

Y Values are Mean + S.D.

P SH, Sham-operated; OVX, ovariectomized; OVX+ES,
Ovariectomized + 17P-estradiol 10 pg/kg b.w. in com oil;
OVX+GEN 1, Ovariectomized + genistein 1 mgkg bw. in
corn oil, OVX+GEN 5, Ovariectomized + genistein 5 mg/kg
bw. in com oil, OVX+GEN 10, Ovariectomized + genistein
10 mg/kg b.w. in com oil

™ Not significantly different among groups.

® Value with different letters are significantly different among

groups at p<0.05 by Duncan multiple range test.
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Table 9. Effects of genistein on femoral BMD, breaking
force and stiffness of rats” i
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Y Values are Mean + S.D.

& SH, Sham-operated; OVX, ovariectomized; OVX+ES,
Ovariectomized + 17B-estradiol 10 pg/kg b.w. in com oil;
OVX+GEN 1, Ovariectomized + genistein 1 mg/kg b.w.
in corn oil, OVX+GEN 5, Ovariectomized + genistein 5
mgf/kg bw. in com oil, OVX+GEN 10, Ovariectomized
+ genistein 10 mg/kg b.w. in com oil

™ Not significantly different among groups.

¢ value with different letters are significantly different among
groups at p<0.05 by Duncan multiple rapge test.
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