J. Korean Soc. Food Sci. Nutr. , ‘ . Al Fof o} ek 3] A
30(4), 657 ~661(2001)

OlAZEl2 BE0| HAZA #FQ| ZCHAIN OfX[= S

A FOUEUNE SYSIATA HEeS|)
“YSACHEI o|BicHst SACHRME S RMCHAR D

The Effect of Isoflavone Supplementation on Bone
Metabolism in Ovariectomized SD Rats

Young-Hee Park*, Sun Yoon, Soo-Youn Chung*, Seoung-Oh Yang**, Tae-Moo Yoo*,
Ji-Sun Yang® and Dae-Joong Kwon

Dept. of Food and Nutrition, Yonsei University, Seoul 120-749, Korea
*Dept. of Pharmacology, National Institute of Toxicological Research,
Korea Food and Drug Administration, Seoul 122-740, Korea
**Dept. of Radiology, Ulsan University Hospital, Ulsan University, Ulsan 680-749, Korea

Abstract

Osteoporosis that is associated with ovarian hormone deficiency following menopause (postmenopausal osteo-~
porosis) is by far the most common cause of age-related bone loss. Isoflavone has been reported as a natural
substance that possibly minimizes bone loss in postrenopausal women. This study was conducted to investigate
the preventing, treating effects of isoflavone on bone loss in ovariectomized rats. 120 Sprague Dawley rats
of 13 week—-old were devided into 2 groups, a treatment group and prevention group. Each group was consisted
of six subgroups; control (CON), sham operated (SH) or ovariectomized (OVX) and isoflavone supplemented
groups: OVX +0.25 mg isoflavone/kg diet (OL), OVX +0.8 mg isoflavone/kg diet (OM) and OVX +2.5 mg iso—
MNavone/kg diet (OH). To study the preventing effects of isoflavone on bone loss, OL, OM and OH groups were
fed with isoflavone from 4 days after ovariectomization. Treating effects of isoflavone on bone metabolism
were investigated with OL, OM, OH groups supplemented with isoflavone from 8 weeks after ovariectomization.
Isoflavone supplementation continued for 8 weeks. At 8 weeks after ovariectomization significant increase in
alkaline phosphatase occured comparing with CON and SH group. By isoflavone supplementation from 4 days
after ovariectomy alkaline phosphatase and urinary hydroxyproline were lowered and bone mineral density,
bone strength of the femur and tibia and bone dry weight were slightly enhanced with no significant difference.
Isoflavone supplemented group at the level of 0.8 mg/kg diet (OM group) had significantly lower serum alkaline
phosphatase, urinary hydroxyproline, and higher strength of fernur than OVX group. Groups with isoflavone
supplementation from 8 weeks after ovariectomy had lower level of serum alkaline phosphatase, utinary hydro-
xyproline than OVX group. Bone mineral density, bone dry weight and bone strength of the femur and tibia
were slightly enhanced by isoflavone supplementation. However there was no significanct difference between
OVX and isoflavone supplementation groups. The results suggest that isoflavone might have potential role for
preventing postmenopausal bone loss. Isoflavone supplementalion al early stage of postemenopause may be
beneficial to age-related bone health.
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2 A3 o) Al4H isoflavone2 TF8] o2 FE A kol
Apgslgith AdA o) dnlEwALE (Agribrand Purina Ko-
rea, Seoul)] 1soﬂavonc.—=; T2 025 g/kg diet(OL), 0.8

a/ke diet(OM), 25 g/kg diet(OH)o] = A 3 7HsF o}-L-(22)
distilled Water(D W) A}2 10 kg™ 1.3 L vl &2 & E3}3]
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ALPE F4 5 A5 OVXTd A 1.2610.18 units/g pro-
tein®.2. CONF(0.86£0.34 units/g protein)@ SH(0.80*
0.27 units/g protein)Tel Bl Fe)d oz =2 32 1y
o} 2 dAadA F4d 388 857t isoflavone 2 B3
A7 A, ALP 24 o] CONT, SH 3 vl =314 o4 o
o E3&] OM(0.8 g/kg diet) 72 ALPEA 9] 0.8810.46 units/

Table 1. Serum alkaline phosphatase and urinary hydroxy-
proline in rats supplemented with isoflavone for 8 weeks
from 4 days after ovariectomization

8 weeks after ovarectomny

Group" ALP Urinary hydroxyproline
(N=5--10) (unit/g protein) (ng/dL)
CON 0.86+0.34% 1794+127°
SH 0.80%0.27° 15.3242.82°
OVX 1.26+0.18° 20,54+ 4.38"
OL 1.00+0.20" 1756074
oM 0.88£0,46" 15.55+2.98°
ol 0.96£0.23% 17.32%+1.16%

YGroups are CON : basal diet, SH : basal diet - sham operation,
OVX : basal diet+ovx, OL: ovx+0.25 g/kg diet, OM : ovx+
0.8 g/lkg diet and OH: ovx+25 g/kg diet.

“The values are mean*SD (n=10).

Malues with different superscript within the column are signif-
icantly different at p<0.05 by Tukey’s multiple range test.
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Table 2. The effect of 8 weeks isoflavone supplementation from 4 days after ovariectomization on bone mineral density, bone

strength, dry bone weight

Bone mineral density

Bone breaking force

Dry bone weight

1)
N (g/em’) (kg) (mg/100 g BW)
Global Fernur Tibia Femur Tibia
CON 0.2713+0.01647% 230+2.60° 21.444.90° 201 +13.55™ 1554 17.05°
SH 0.2782£0.0180° 23.3£2.74® 21.1+1.33° 209£11.65 152+ 13.63"
OVX 0.2520%0.0086" 185+2.03° 12.6+2.80° 180+17.77 136+14.36°
OL 0.2637+0.0073% 2361278 17.3£0.39% 188+ 10.95° 145+9.46®
OM 0.2627+0.0049%° 23.8£420° 14.83+2.69° 181+ 14.80% 141 +878%
OH 0.2607 £ 0.0074% 23.073,08° 16.7+5.45" 192+ 12.96% 146+10.37*

USee the legend of Table 1.
?The values are mean*SD (n=10).

¥alues with different superscript within the column are significantly different at p<0.05 by Tukey’'s

multiple range test.
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A1 & 218 A3 (Table 1), OVXT-L 1.26+0.28 units/g pro-
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3kl Urinary hydroxyproline®] #-¢ =3 QVXZ°] CON
T3 SHi <l ®ls] $-2)4 o7 F9be} [soflavoned ZFE
OL, OM, OHT-#] urinary hydroxyproline& 22+ 10.15+4.50,
14.19+592, 11.85% 3.80 pg/L2 OVXTol ¥l & 7H23l7] &
st ot freAal Aele §dtHTable 3).

THE, 2, FFA A5 32 E AL F 165 Fol
78 FUx g Zole FEA S 2484 Table 40 1}
Wtk OVXTel &4 5= (0.2490 £0.0077 g/cmzi 0.2737
£0.0060, 0.2674+0.0129 g/cm’e] CONZZ SH-o] ] &) 4-
Ao g gored, hEF x4 94 713 gel CON

Table 3. Serum alkaline phosphatase and urinary hydroxy-
proline in rats supplemented with isoflavone for 8 weeks from
8 weeks after ovariectomization

16 weeks after ovariectomy

Group" ALP Uninary hydroxyproline
(N=5~10) (unit/g protein) (ng/dL)

CON 0.72£0.2974 8.78+1.28"

SH 0.79+0.16* 857+3.26*

OVX 1.05£0.01° 15.70£2.71"

oL 0.91£0.25% 10.15+4.50™

OM 0.980.27® 14.19+5.92%

OH 0.89£0.19 11.85£3.80™

l;See the legend of Table 1.

“The values are mean*S8D (n=10).

YValues with different superscript within the column are signif-
icantly different at p<0.05 by Tukey's multiple range test.
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Table 4. The effect of 8 weeks isoflavone supplementation from 8 weeks after ovariectomization on bone mineral density,

bone strength, dry bone weight

" Bone mineral density
Group

Bone breaking force

Dry bone weight

(NoB10) (g/crm’) (kg) (mg/100 ¢ BW)

h Global Femur Tibia Femur Tibia

CON 0.2737%0.0060”% 15.9£2.34° 116%214° 215::16.00° 164+ 7.75°
SH 0.2674+0.0129" 16.9+1.86" 10.8+1.32° 211+15.02° 159+11.61°
OVX 0.2490=0.0077* 126+1.56° 97203 1611557 130% 9.67°
oL 0.2540 £ 0.0037" 148+3.10® 12.1+3.07° 169+ 7.85° 132411.5°
oM 0.2584+0.0131%" 153+1.20" 13.4+3.86° 167+10.27° 140+ 9.53°
OH 0.2582 + 0.0096™" 15.5+£2.11* 115287 175% 787" 141= 659°

i)See the legend of Table 1.
“The values are mean=8D (n=10).

Values with different superscript within the column are significantly different at p<0.05 by Tukey’'s multiple range test.
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