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Abstract

This study was conducted to demonstrate whether dietary Ca and the soy isoflavones supplementation could
reduce the.bone loss associated with estrogen deficiency. Nine week-old female rats (SD) were ovariectomized
and then fed on diet of low (0.1%) or normal (0.5%) Ca supplemented with soy isoflavones (80 and 160 ppm)
for 6 weeks. The ovariectomized and sham-operated rats showed normal serum Ca and P levels, and dietary
Ca and soy isoflavones did not changed them. The serum alkaline phosphatase activity was increased in all
ovariectomized rats, especially in the rats fed low Ca diet regardless of isoflavone supplementation. The serum
tartrate—resistance acid phosphatase was not significantly different among the ovariectomized rats and were
not changed by dietary Ca and isoflavones. Breaking force of femur was higher in the rats fed the nomral Ca
diets and not statistically changed by soy isoflavone supplementation. Femoral and lumbar Ca and P contents
decreased in the ovariectomized rats and the soy isoflavones-80 ppm supplementation significantly enhanced
bone minerals, but the soy isoflavones-160 ppm supplementation did not. Dietary Ca increased lumbar Ca
and P contents. The results of this study have suggested that the soy isoflavones 80 ppm supplementation
could be sufficient to prevent bone loss in ovariectomized rats and normal Ca supplementation could enhance
the effect of soy isoflavones on bone protection.
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Table 1. Composition of experimental diets containing isoflavones (g/kg diet)

Ca level Low Ca Normal Ca

Isoflavone level” IFO IF80 IF160 IFO IF80 1IF160
Cornstarch 598.2 598.0 597.8 588.2 588.0 587.8
Casein 140.0 140.0 140.0 140.0 140.0 140.0
Beef tallow 150.0 150.0 150.0 150.0 150.0 150.0
Fiber ‘ 50.0 50.0 50.0 50.0 50.0 50.0
Min. mix.” (Ca free) 35.0 35.0 35.0 35.0 35.0 35.0
Vit mix.” 10.0 10.0 10.0 10.0 10.0 10.0
L-Cystine 18 1.8 1.8 18 18 1.8
Choline bitartrate 25 25 25 25 25 25
Cholesterol 10.0 10.0 10.0 10 0 10.0 10.0
Isoflavone compound‘“ - 0.2 04 0.2 04
CaCOs3 2.5 2.5 2.5 125 125 12.5

MF0: diet with isoflavone 0 ppm.
IF80: diet with isoflavone 80 ppm.
?)IF160 diet with isoflavone 160 ppm.

AIN-93M-MX.

PAIN-93-VX.

4)Novasoy Isoflavone Compound 152-400, Archer Daniels Midland Co., Decatur, Illinois, USA.
It contains total isoflavone 40% (genistein : daidzain : glyceitin = 1.3:1:0.3), other natural soy phytocomponents 42%, protein

9%, ash 3% and moisture 6%6.
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Table 2. The effect of dietary Ca and isoflavones on body weight, weight gain, food intake and food efficiency ratio (FER)"

Group" Initial weight (g) Final weight (g) Weight gain (g/d) Food intake (g/d)
Control 238.8+7.37N% 260.3+16.3* 0.78+0.19 139+1.1%
Low Ca
IFO 234.1+£85 299.9+115% 1.61=0.24* 147%+10
IF80 231.6+95 3004+11.9% 1.69£0.24* 14.9£06
1F160 232.8x7.0 305.7+7.1* 1.80+0.17% 15706
Normal Ca
IF0 2229%127 286.5212.4° 1.56£0.10% 154x04
1F80 2239*115 284.0+14.47 1.47+0.13° 15506
IF160 221.2+197 307.1£17.4° 2.10£0.25" 164£1.0
S-F NS NS NS

*Rats were sham—-operated or ovariectomized and fed normal or low Ca diets containing isoflavone 0, 80 or 160 ppm immediately

after ovairectomy or sham operation for 6 weeks.
UControl: sham operation, fed NCalF0.
Experimental groups: ovariectomy operation.

Low Ca: low (0.1%) calium diet, Normal Ca: normal (0.5%) calcium diet.
IFO: isoflavone 0 ppm added, IF80: isoflavone 80 ppm added, IF160: isoflavone 160 ppm added.

IMean*SE of 6~8 rats a group.
INS: not significantly different.

YValues with different superscript within a column are significantly different at p<0.05 by Duncan’s multiple range test.

5)Significant factor from 2-way ANOVA at p<0.05.
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Table 3. The effect of dietary Ca and isoflavories on serum Ca and P concentration and alkaline phosphatase (ALP) and

tartrate-resistant acid phosphatase (TTACP) activity”

Group" Ca (mg/dL) P (mg/dL) ALP (KA unit) TrACP (KA unit)
Control 12.28+0.412%9 6.46+0.39*" 14.96+3.08° 8.01+0.04™
Low Ca
IFO 12.60+0.16 6.27+0.28° 36.79+5.36 8.02+0.64
IF80 13.05+0.13 5.68+0.23" 33.88+3.96% 7.98+0.72
IF160 12.48%0.30 6.3410.35° 32.992.01% 7.36+0.25
Normal Ca
IFO 12.40%+0.26 458+0.32° 24.77+3.02% 9.32+174
.. IF80 12.32+0.13 4.48+0.22° 24.663.20™ 85510.91
IF160 11.88+0.16 4.42+0.20° 2357+1.91% 6.79+0.98
R o NS Ca Ca NS

"Rats were sham-operated or ovariectomized and fed normal or low Ca diets containing isoflavone 0, 80 or 160 ppm immediately

after ovariectomy or sham operation for 6 weeks.
YGroups are the same as Table 2.
“Mean+SE of 6~8 rats a group.
INS: not significantly different.

:“Values with different superscript within a column are significantly different at p<0.05 by Duncan’'s multiple range test.
a)Significant factor from 2-way ANOVA at p<0.05, Ca: Main effect of Ca levels.




dadA B3] AN AR Aol BT AT olaFehes] AALH 837

Table 4. The effect of dietary Ca and isoflavones on wet weight, dry weight, length and breaking force in femur and lumbar’

D Femur Lambar
Group Dry weight (g) Length (mm) Breaking force (kg) Dry weight (g)
Control 0.53+0.032% 35.00£0.47°5% 7.13£0.02® 0.67£0.03"
Low Ca

IFO 0.46 +0.02° 34.18%0.50 7.03£0.12° 056+0.02°

IF80 0.49£0.02° 34.67+0.33 704+0.26% 0.61=0.04™

IF160 0.47+0.01° 34.91£0.25 722+0.14® 0.58+0.02"
Normal Ca

IFO 0.4670.04° 35.09%0.55 7.44%0.01° 0.58+0.04"

IF80 0.47+0.03" 35.0220.56 7.51+0.02° 0.610.04™

IF160 0.47+0.02° 35.28£0.30 7.51£0.02° 0.60+0.04™
S-F NS NS Ca NS

*Rats were sham-operated or ovariectomized and fed normal or low Ca diets containing isoflavone 0, 80 or 160 ppm imme-

diately after ovairectomy or sham operation for 6 weeks.
D

Groups are the same as Table 2.
IMean*+SE of 6~8 rats a group.

PValues with different superscript within a column are significantly different at p<0.05 by Duncan’s multiple range test.

NS: not significantly different.

5)Significant factor from 2-way ANOVA at p<0.05, Ca: Main effect of Ca levels.
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Fig. 1. The effect of dietary isoflavone on Ca in femur and lumbar”.
Rats were sham-operated or ovariectomized and fed normal or low Ca diets containing isoflavone 0, 80 or 160 ppm immediately after
ovariectomy or sham operation for 6 weeks. [] Control: sham operation & normal Ca diet with isoflavone 0 ppm, & IF0: ovariectomy
operation & diet with isoflavone O ppm, IF80: ovariectomy operation & diet with isoflavone 80 ppm, Il IF160: ovan'ectomy operation
& diet with isoflavone 160 ppm. a~d: Bars with different letters are significantly different at p<0.05.
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Fig. 2. The effect of dietary isoflavone on P contents in femur and lumbar’.

Rats were sham-operated or ovariectomized and fed normal or low Ca diets containing isoflavone 0, 80 or 160 ppm immediately after
ovariectomy or sham operation for 6 weeks. [J Control: sham operation & normal Ca diet with isoflavone 0 ppm, IF0: ovariectomy
operation & diet with isoflavone 0 ppm, B IF80: ovariectomy operation & diet with isoflavone 80 ppm, I IF160: ovariectomy operation
& diet with isoflavone 160 ppm. a~d: Bars with different letters are significantly different at p<0.05.
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