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Effects of Soybean Sprouts Extract Isoflavone
in the Osteoporosis of Rats Caused by Ovariectomy

Gye Yeop Kim, Gun Sik Cho', Hun Woo Chung?, Gi Do Kim, Ki Cheol Sim, Kyung Yoon Kim*

Department of Physical Therapy, Dongshin University, 1. Biotech. co., 2. Department of Oriental Medicine, Dongshin University

The overall purpose of this study was to investigate the effects of level of isoflavones supplementation on bone
metabolism in osteoporosis rats. The effects of level of isoflavones supplementation on calcium and osteocalcin blood
level, femurfbody weight, bone mineral density(BMD) and bone strength were inspected in this study. This study
classified 28 of 12 weeks-old male Sprague Dawley rats which have osteoporosis caused by ovariectomy into four
groups of 7 rats and made the subjects medicated them isoflavone. Group | was non-treatment after
osteoporosis(control); Group Il was low-dose isoflavone(20 mg/kg) feeding after osteoporosis; Group Il was
middle-dose isoflavone(40 mg/kg) feeding after osteoporosis; Group IV was high-dose isoflavone(80 mg/kg) feeding after
osteoporosis; In the calcium and osteocalcin level as one of bone formation indexes, there was a statistically significant
difference between the group II, Ill, IV compared to group | . In respect to the femur/body weight, there was a

statistically significant difference between the group II,

bone strength test, there was a statistically significant difference between the group II, Il

, IV compared to group | . In the bone mineral density and

, IV compared to group | .

The above results suggests that isoflavone medicated is effective to prevention and treatment of osteoporosis.

Key words : osteoporosis, ovariectomy, isoflavone, osteocalcin, bone mineral density(BMD}, bone strength
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), EHES 7L F isoflavone 2EES 80 mg/ke
Fagh N#n=7)2F LHFicHTable 1).

Table 1. Composition of control and experimental groups

Group Sex No. Doselmg/ ke/day)

I (Control) Female 7 -
IHOVX + L) Female 7 20
IHOVX + M) Female 7 40
NVIQVX + H) Female 7 80

OvX: Ovariectomy, = Low-dcse, M: Middle-dose, H: High-dose

2.

it
o4

tEE Y WY

CHEE HEg MZSP] 988 10 mg/kge Katarmin
hydrocholoride(Ketara, Yuhan Co., Korea)&} kg 0.15 me/ kg2
o e

= T
5%, 28, =Bnol HAE A

GAS BT BHRY

Pl
=L

fid

2% Xylazine hydrocholoride(Lumpun, Bayel Co., Korea)&
FASIA AP = ok
slod U= Uas

'C 4§ A?ji 7:17<1—

ﬂJ

A=

4

3. Isoflavone H

Z1kgE A Eliciter(2] &
A7 AABk BE AMElE
isoflavoneZ SwHA|Z] T, AuRE

mesh F71E 205l 48 & isoflavone
BEAQ FAgS

ol sallL Esk=
FoEg AMSIRAL, H2 %%}—EJ
D] FARGSE 45k ¥
kg ZALL B 2

ol 2 FUsiE o, UH%I @, & 53], 6577} FOI5IRAT

E497) 500 ppm o
HuR 7ol QEXIA1A
MA Azsked 200

>

o e

o

o AAPA E(Mettler
CH-8606, Zurich, Switzerland)& 0]&
Ol HIE BIA6HA

3) Calcium

B2 BE § A8

instrument AG
sl AMsg 5585k 4

&g
AN o] HE 3,000rpm BRofl A
214]E2](MICOR 17PR, Hanil Science, 41, s+2)5kd &

Eg]6led, standard kit(HBi, 2¢! =
1

w

27t
80, sl=h)E Al & A3
£A417 (Map Lab. Plus, Biochemical Systems International,
2 £E55IS
4) Osteocalcin é@

N ELSA  osteocalcin  RIA
kit{osteocalcin, Radim Co., ltaly)& AFZ6l] @APHAEXH

(radioimmunoassay)ol] W} y-counter(Hewlett Packard, U.S.A)

= ooy o
% 2 o ©

osteocalcin RS
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Fig. 1. TBe measurement of bone strength.

7y YT (bone mineral density: BMD) &4
Ag AlzE &7 A A8 37, 48 S8 A 6FAl] Y

T B8 & A5k OsteoPLUS(isol technology, BHR-70S, Korea)

TS X W) ol8olel BUTE HBIACH Bt A

Hl(Ketara, Yuhan Co., $F=2)2& u}&|dlo] 7l
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T2 ZE9THFg. 2).

Fig. 2. The measurement of bone mineral density.
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A& HalolAl= isoflavone FEES] Foe &
709 Fo)= BAYA LYOLE UAEME QIS A
a2 E2olA UERITHFig. 3).
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Fig. 3. The change of body weight in ovariectomized rats after 6
weeks.

3. Calcium &8

A8 67 F Cacum9 EF st ¥HIe HEIe
9.48+0.83 mg/dL, OVX+LF2 812047 mg/dL, OVX+MT2
7.790.29 mg/dL, OVX+HZE 7.98+0.53 mg/dLOE Z} ol o)
S YARRNEA G HAIS A3} ZH FIH] [t Aol7t AR
Or(p<.001), AAZEZ oA E WETY THE BE & OVX+LT
I} OVX+MIE, OVX+HT Alojolld §9st zol7b Aot
OVX+MT-3} OVX+HIE AlolollAde Rlo]7F GIRACHFig. 4).

Calcium (mg/dL)
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CON OVX+L OVX+M OVX+H

Fig. 4. Effect of isoflavone extract on the serum calcium level of
ovariectomized rats after 6 weeks.
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2 0.19:0.03 ng/mLOE 7} T

e %‘%E—ﬁ‘j“g HATE 7%4 7 F219 RS Fol7t 9
ALm(p<.01), ALFAF A E ETT THE HE T AJ0]0flA]
L0158 210171 YFOLE OVX+LTE, OVX+ME, OVX+HT AJo)
ollA= Apol7t glAchFig. 5).
9.4
Sg 03 a
3 b
= X b
D02
5
§
& o
0
CON OV DV DS

Fig. 5. Effect of isoflavone extract on the serum osteocalcin level of
ovariectomized rats after 6 weeks.

5. THEE A/ A 1 H] #H3} &5

Ag 657 F EE 2A/AE vl HaE dise
487021 %, OVX+Li& 5224031 %, OVX+MIFE 587+0.28
%, OVX+tHTS 5774033 %2 7+ Toll thot QYERIBL S 4
AR ZF ZF S |elgh Aol 7t 9191 2n(p<.05), AFEAH
oAl AT THE BE T AololAl B8 lo)7) A8

L OVXHLE, ovx+M—_r, OVX+HT Alololjals= xol 7t gigict

(Fig. 6).
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Fig. 6. Effect of isoflavone extract on the femurfbody weight of
ovariectomized rats after 6 weeks.
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BAE WA= DATS 1001:116 ke/N,
OVX+Li-8 12414052 kg/N, OVX+ME& 13.61+0.57 kg/N,
OVX+HT-2 13.9340.74 kg/NO.Z 2} Foll tish YABRMS
AAE AT 2 77H0] L0156 *}017} AR LH (p<.001), AFEH
oA IR ohlE BHE 3, OVX+LEd OVX+MIE,
OVX+HIE Ao)olla] 2908t x}o]/} URSOLE OVX+MET}
OVX+HTE Aolollae 10|17 QI9ICiFig. 7).
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AE 63 & ZUE Wil iR TEE 222964344 mg/or,
OVX+LTE 227.32+2.15 g/ crf, OVX+MFE 229.6142.05 mg/cri,
OVX+H& 228.11+1.75 mg/er Q.8 2} ool thgh QiR
S AAISH A} ZF 7] {8 Xol7t R M (p<0l), AFE
HAEoA = RS ThE B8 2 Alojolia] |28 Alol7t 9l

9101} OVX+LIE, OVX+MIF, OVX+HT: AoloflAlE #Ho|7t ¢l
ACHFig. 8, 9).
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Fig. 7. Effect of isoflavone extract on the bone strength level(kg/N)
of ovariectomized rats after 6 weeks.
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Fig. 8. Effect of isoflavone extract on the bone mineral density level
(mgfe) of ovariectomized rats after 6 weeks.
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Fig. 9. Effect of isoflavone extract on the bone mineral
ovariectomized rats after 6 weeks.
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