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g L. Objective Genistein, as a phytoestrogen, is a type of soybean—derived isoflavone that pos:
similarity to become estrogen. The purpose of this study was to elucidate whether the administratio
genistein, extracted from a Chinese herbal medicine Huaijiao(Sophora japonica-Leguminosae), is capab
bone loss occurring in rats after surgical ovariectomy and improving the symptom caused by this.Me
randomly divided into six groups, including control (sham—operated), ovariectomized model (OVX), E2—tr
were subcutaneously injected with E2 at a dosage of 1.5 mg/kg once a week, and genistein—treated (G
dosage of 4.5 mg/kg, 9.0 mg/kg and 18 mg/kg respectively.The treatment was administrated 8 days la
operation. Samples were taken from every group randomly at 12 weeks after the treatment.Parameters

weight, serum biochemical criterion, bone mineral density (BMD) and biomechanics, were evaluated. Resul
indicated that genistein could restrain body weight, increase the levels of serum Ca, Mg, P, calcitoni
levels of bone gla protein (BGP) and alkaline phosphatase (ALP) significantly.Compared with OVX gr
dosage of 4.5 mg/kg and 9 mg/kg enhanced the BMD of femur, tibias and L2-4.Genistein could also me
indexes of rats (P<0.05 or P<0.01).Conclusions In comparison with the anti-osteoporosis effect of

extracted from Huaijiao has the same beneficial effect on anti-osteoporosis and has little side ef

JoHt i - Genistein; Bone mineral density; Biomechanics; Osteoporosis; Ovariectomy; Serum biochemical

e R 4
SCERAR G PN e, BN, ZEENE, 2, FPURE, SR, WHaE, TRIu:, M. MMEEEE YL R R )
[J/CD]. PR EE 2. HLTRR, 2011, 5(20) :6057-6064. Sl |

225 3K -

[1] Wang ZL, Sun JY,Wang DN, et al.Phyto— medicine.Pharmacological studies of the
purified genistein from Huaijiao (Sophora japonica-Leguminosae) on anti-
osteoporosis. Phytomedicine, 2006, 13: 718-723. [PubMed

[2] Nakajima D,Kim CS,Oh TW, et al.Suppressive effects of genistein dosage and re
bone loss in ovariectomized mice. J Physiol Anthropol Appl Human Sci, 2001, 20: 285-291

[3] Toshiyuki H, Tsuneko 0.Relationship between urinary phyto— estrogen levels an

vertebral bone mineral density in Japanese postmenopausal women.Nutrition Research,

[4] Atteritano M, Pernice F,Mazzaferro S, et al.Effects of phytoestrogen genistein
biomarkers in postmenopausal women: 1 year randomized, placebo—controlled study.Eur J

2008, 589: 22-26. [PubMed
[5] Ishimi Y, Arai N,Wang X, et al.Difference in effective dosage of genistein on



ovariectomized mice. Biochem Biophys Res Commun, 2000, 274:697-701. [PubMed]
[6] Tian Z,Wen M, Wang Z, et al.The preparation of genistein and LC-MS/MS on—line
Res, 2004, 61: 6-12.

[7] Almeida OP, Lautenschlager NT, Vasikaran S, et al.A 20-week randomized contro
estradiol replacement therapy for women aged 70 years and older: Effect on mood, cogn
life. Neurobiology of Aging, 2006, 27:141-149. [PubMed

[8] The Writing Group for the 3rd European Conference on Sex Steroids and Cardio
Diseases, 2003. The European Consensus Development Conference 2002: Sex Steroids and C
Diseases: On the route to combined evidence from OC and HRT/ERT.Maturitas, 44: 69-82.

[9] Hua JM, Dong QR, Shen YX, et al.A clinical investigation on postmenopausal spin
J Clinicians (Electronic Edition), 2009, 3: 797-803.

[10] D’ Anna R,Cannata ML,Marini H, et al.Effects of the phytoestrogen genistein
flushes, endometrium, and vaginal epithelium in postmenopausal women: a 2-year randomi
blind, placebo—controlled study.Menopause, 2009, 16:301-306. [PubMed]

[11] Nogowski L, Mackowiak P,Kandulska K, et al.Genistein—induced changes in lipi
ovariectomized rats J.Ann Nutr Metab, 1998, 42: 360-366. [PubMed

[12] Wu J, Wang XW, Takasaki M.Cooperative effects of exercise training and genist
on bone mass in ovariectomized mice. ] Bone Miner Res, 2001, 16: 1829-1836. [PubMed

[13] Cheng BL, Yegge JA,Bailey DT, et al.Process for isolation and purification of
US, 1997, Patent#5679806.

[14] Fonseca D, Ward WE.Daidzein together with high calcium preserve bone mass an
strength at multiple sites in ovariectomized mice. Bone, 2004, 35:489-497. [PubMed]

[15] Frost HM, Jee WS.On the rat model of human osteopenias and osteoporoses. Bone
236. [PubMed

[16] Bucay N, Sarosi I, Dunstan CR, et al.Osteoprotegerin—deficient mice develop ea
osteoporosis and arterial calcification. Genes, 1998, 12:1260-1268. [PubMed]

[17] Power KA, Ward WE, Chen JM, et al.Genistein alone and in combination with the
enterolactone and enterodiol induce estrogenic effects on bone and uterus in a postm
cancer mouse model.Bone, 2006,39: 117-124. [PubMed]

[18] Ohta A, Uchara M, Sakai K, et al.A combination of dietary fructooligosaccharid
conjugates increases femoral bone mineral density and equal production in ovariectom
Nutr, 2002, 132: 2048-2054. [PubMed]

[19] Fanti P,Monier-Faugere MC, Geng Z.The phytoestrogen genistein reduces bone 1
ovariectomized rats. Osteoporos Int, 1998, 8: 274-281. [PubMed

[20] Pie JE,Park JH, Park YH, et al.Effect of genistein on the expression of bone
ovariectomized mice using a cDNA microarray. ] Nutr Biochem, 2006, 17:157-164. [PubMed

[21] Lee YB,Lee HJ,Kim KS, et al.Evaluation of the preventive effect of isoflavon
loss in ovariectomized rats.Biosci Biotechnol Biochem, 2004, 68:1040-1045. [PubMed].

[22] Anderson JJ, Ambrose WW, Garner SC.Biphasic effects of genistein on bone tiss
ovariectomized, lactating rat model.Proc Soc Exp Biol Med, 1998, 217:345-350. [PubMed

[23] Li B,Yu S.Genistein prevents bone resorption diseases by inhibiting bone re
stimulating bone formation.Biol Pharm Bull, 2003, 26: 780-786. [PubMed

[24] Morabito N, Crisafulli A, Vergara C,et al.Effects of genistein and hormone-re
bone loss in early postmenopausal women: a randomized double-blind placebo—controlle
Res, 2002, 17: 1904-1912. [PubMed

[25] Gao YH, Yamagughi M. Suppressive effect of genistein on rat osteoclast apopto
through Ca2+ signaling.Biol Pharm Bull, 1999, 22:805-809. [PubMed



w #F

shRNAYTEREZH2 3 1A Xb A Il 41 Bt 484 5 R 2 28 658 0 1149 3

SR, A, FISRSE, MERE R ARIRIREEIZR A HL TR

2011;5(20) :5871-5874.
% FullText PDF P& W&

&

Jil PR 968 Foet 7N 481 W PR 2 A

R, A, BSLE, P, #or, MR, e R RIRIREE IR

2011:5(20) :5875-5879.
% FullText PDF 1P WU

A JUL A 958 1) 22 T2 4 98— 49 % SRR &R )

e/NSE, EIG, AEMESE, G, SRS . P RIRREEINZE

2011;5(20) : 5880—-5883.
% FullText PDFE 1Fi& WU

i

)=

i F 7 RS WA X A549 /DDP#R uuP’i‘EFB’JﬁJﬁ%H’Eﬂ%Aﬁ)ﬁ"é’?%%kﬁ EESLNAl

LT hix

%ﬁ,?w% ZEJEH, EAEME, 20, RRE
2011;5(20) : 5884-5888.
% FullText PDF 1Fi& WU

. ]:F[—lé][ bT‘l:Jfﬁ/ﬂmu

HLF i

LT h

LD 05U 1) B 5 R 4R At Ik £ 40 o DA 1 375 5 oAk 5 4 At ok 2K G 3 i o R S T 21 AR X Il R BF 9

P, oK/, P, PR, #hEE, BOL PREEG BN, KRB . TPARIRREEIZYE

2011:5(20) : 5889-5893.
% FullText PDF FiE WK

55

JBE R g P S 100A4 R Survyi vin i) A I b 1S % & KB 5T

TEE, XNTH, dKZE, 20, ZEdEE, SR, ST PRIRIRENZGE: BTRR
2011:5(20) : 5894-5899.

% FullText PDF P& W

R A -2 . 15 P 7 A2 K R —CRICD 105 78 W Jed 40 28 rp 1 36 3 R 5 i A s B3RS AE 1) % &R
Mias, XEREE. . HPARIRIREE 2% E: TR

2011:5(20) :5900-5903.

% FullText PDF PP UK

18F FDG PET/CT&Hﬂ%&F&EE&kﬂHHMM?@H: LﬁEFD’Mu 1a

2011;5(20).5904 5908.

% FullText PDFE  PFi& WU

fili 4 4% D W I BB 3 B T B kG R A R R I ) S R ZE Y Il %X

ﬁkilzzl{ﬁ’ g‘&}_pqz, I'ﬁjﬁ’ [KiJ:QI/\’ g% E/L, U(;u |:':|44ﬁ|| )7T<|:} /ﬂ<1u\: EE?#&
2011:5(20) :5909-5912.

% FullText PDE  PFi& WU

i X0 i £ 1 O T 98 3 AR B L H 1 i 45 k% A 41 20 98

WA, FEE, B, ki, g, WEE, F5E 8, WM. . PRIRKRE I E:

2011:5(20) :5913-5918.
% FullText PDFE  FiE IR

55

I 0 e R e 3 9 4 2 1S CTR i
W, R, OREE. PRIRIRENE: BT
2011;5(20) :5919-5924.

% FullText PDF P W&

&

HL7

HLh



i B 45 BRI CT 2
EK, AR, 40, UMK, R PRIRIREE A TR
2011;5(20) :5925-5929.

% FullText PDFE 1P WU

|%

% ) B TE C TR WA IR 3R 45 A% 1 3 H A 4L

EWK, 4, #IE, MR, k. PAEIRIREINZGE: R
2011;5(20) :5930-5934.

% FullText PDF P& YUK

T 35 5 A5 0T 1 PN Y S VR T 4 A T A A R 98 T R 2 W A B

VFPES, BE R, £&0, H=/AK, T4, JrgiE HE m. | PIRIRREIm A E: B
2011;5(20) :5935-5938.

% FullText PDF & WUk

T & 4 i A5 T & A A T A5 9% R T B A 1 2 W7 A {1

VRS, 2820, BEE, 30K, Jricte, wh4Mg, VPRM. . PARIRIREIN 2y : BT R
2011;5(20) :5939-5944.

E FullText PDE g

&

IS P 2 G5 A0 110 1 3 3R 5 T A L5 3 A 3 L Al

e, BEE, 25, B, FET, Rt | PARIRREIN S B
2011;5(20) :5945-5949.

% FullText PDE  PFie WU

e W&/riiaﬂrllﬁu@ﬁﬁﬁ)\ﬁﬁuﬁﬂé’é%ﬂiﬂaﬂH%TEIB’J Wi VA 9T

W, BResE, WRE, ERG, T, REE b, ZEE, BRSO LMIE, B
Thi

2011;5(20) :5950-5954.

% FullText PDE PPk WX

=

il i i SR 00 i I £ P AT Y R A o 9 A 40 1 R A
REEN, Wi, BRGE. P ARIRIKEITAE: AR
2011;5(20) :5955-5959.

% FullText PDE JFig

B

i

a%%@%%rﬁﬁﬁ%%%A ah
XNH, M, X, 28k, KaR.
2011;5(20) :5960-5963.

W2 FullText PDE  JTiE

LD A SN Ve S 3 S O e 4
AR TR TR

1=A
w

S

ik

(5 5] 7 )5t At 7 B A T O el A I P 45 40 IR S 20 S 0k i PN 1 A if SR A
£1ﬁ7‘i ISiJ_‘j(”_,\ EP“{'” Fl:ﬁﬁxﬂ“lu EE;{)#&
2011;5(20) :5964-5968.

% FullText PDF P8

55

ik

HCVEE e 38 1 5 B A o JHE U 453 493 1) 5% iy

OO BRI, FDGEE, XML, #REAR, Mk, BECK. . PARIRIREINAE: TR
2011;5(20) :5969-5973.

P FullText PDE g W

55

B I R % i 16451 257 9>
SRITHL AR, o, XU, Mok, WRIRA, LBk, XL . PARIRRE TG : HTh
2011;5(20) :5974-5978.

B% FullText PDF ik MK

5

DR A 1 3 X N\ B K P R AH R T e caspase—12 K T 1 5 i K T AT N R 41 41 0 A gk 3R I A
FORG CHAR, FEBERLL . A ARIRREE T HLUT R




2011:5(20) :5979-5982.
% FullText PDF P WK

[

P12 R BB I D 98 T Y 0T 18 e Y DT g R Al b e Y A A T S T

o, ME, =R, WP, BRikAeE, BOERE. . PARIRIREIAE: TR
2011;5(20) :5983-5986.

% FullText PDE PPk WX

i

L3R 0 XoF 3204 75 BLCT jad IR 2 ik 1fn B ke 450 % A 5 i 5 1) 5t () 5% il

L PMN, AEA, BJRNE, AR, TAHAR. . PRIRIREIN Y E: R
2011;5(20) :5987-5992.
% FullText PDF JFig

i

i

AN TA) 20 o 5 g TR R G 2 UL A I 3 LA 4 1 DK 4k

TWGE, 4L/, PMHRLL, EARAR, ki, FESCHE. . PRIRIREIN Y R
2011;5(20) :5993-5996.
WA FullText PDE  JTik

5

&

APACHE 11 VT 43 X) 4= B 98 9 J WY 28 & fiF A8 3 WU 1) VP A A

AARA, RE, Xk, R, BOCHE. . PRIRIREINZE: B
2011;5(20) :5997-6000.
W FullText PDE  PFiB&

55

i

K O 5 TV A O R I B Sk Bl P SR A6 11 £ B PRI 35 R I AR
R, EAENL . RIGIREIM 2 TR

2011;5(20) :6001-6006.
2 FullText PDF  JFig

&

i

FTOJE N % 25 P 5 )L 38 A I 1) 56 G AF 9T

MR, YLH, 206fh, EXF, E&F, 2Wx, B . PAERIKEINZGE: B
2011;5(20) :6007-6011.
#E FullText PDE TFIR

B

i

@ﬁmw%mﬂﬁﬁﬁFfl 2 it

EEEZ, PR, WM, T, T, R, sk, . HARIEIREIN A R
2011:5(20) :6012-6016.
% FullText PDF JFig

=

i

1 T ok BN S P s R ol SOy 0 N VR
*@,ﬁEV WYY, R, /AR, EEL PARIRIREIZY A HThR
2011;5(20) :6017-6020.
2 FullText PDE  PFiB

5

K

Ty A 1 L 4% AR / o O e AR B R - T R i T AR T R vk
T, N BREG O HOH, D, A . P RIRIKE NS HThi

2011;5(20) :6021-6026.

M FullText PDE  PFiB&

55

i

00 5 B By 50 (AR R B L K YR C T S IR 5 Mk e A5 1) T AT A O 5

L, SERLE, SARA, EAZE, BNl BRI PARIRIKEI A R
2011;5(20) :6027-6032.
2 FullText PDF  JFig

&

i

M1 % g o0 995 A 5 G IR B ik A N B T AR S S M 3 5 5 B AT 1) 5
A, REY, MREIS, R4, KRR ﬁ.¢%%%EﬁwM L1 hi
2011;5(20) :6033-6038.
% FullText PDE PPk WK

&

FLAL 5 I 1 A PR 4R A0 3 i 5 56 AT 5T




Bett, EARAR, SKICHE, MpNER, BIGE, MEC, Mok, XA, KR ARG IR B T4k
2011:5(20) :6039-6045.
T FullText PDE P& WX

55

46 T K 0 K e 5 o 57 70 R 0 Ik 5 i 09 AR A 30 ) S TS 1 b
REE, Wk, WREE, JHARU. . PAEIRREEIT A TR

2011;5(20) :6046-6051.

B% FullText PDF Ik MK

=

2R g 91 005 BB R I 4TV A R W B S L R

XD, XL, B, P ARIRIRE A& IR
2011;5(20) :6052-6056.
% FullText PDF JFig

B

i

L4 M 35 2% e R R 2t 2 o L R B A R B 5

fhalot, BHENI A4, 23, EVURE, @R, wiete, EOlk, wfh. . hARIRIREE T aYE
2011;5(20) :6057-6064.

% FullText PDE P WK

S

| iZzes | WERIAT | SEKMAE | AR

© 0I3RRALFA] H 4 S T4 s (R T-HR) S
SR bR EE IR B ATIRA T RICPA0

LT A 2 R PEI A R4 545 110102000676



