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Effects of Dietary Isoflavone-extract from Soybean Hypocotyl on Bone Metabolism
in Ovariectomized Young and Old Female Rats
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Department of Nutrition, Tokyo Metropolitan Institute of Gerontology, Tokyo 173-0015

Abstract

Isoflavones, such as genistein and daidzein were accepted as phytoestrogen that has similar
structure to estrogen and functions with little effects on reproductive organs. Isoflavone
extracted from soybean hypocotyl (IF) that contains daidzein and genistein in abundance is
expected as dietary modulator for bone metabolism without side-effects. But, there are very few
investigations that relate to dietary isoflavone and bone metabolism, especially in old animals.
The purpose of this study was to elucidate the effects of dietary isoflavone on bone metabolism.
Female Wistar rats aged 2 and 24 months old were received ovariectomy, and then the rats fed
0.5% IF (OVX-TIFL) or 25% IF(OVX-IFH) isoflavone supplemented diet. In young rats, OVX
IFH group showed significantly higher bone mineral density (BMD) and trabeculae in femur
than that of control group, although no changes were observed in uterine weight in both groups.
In old rats, IF did not increase bone mineral density and trabeculae in femur, although relatively
lower bone resorption and relatively higher bone formation were observed in biochemical
markers. These results suggest that dietary isoflavone has beneficial effects on bone
metabolism in ovariectomized young rats, but not in old rat. Further experiments, with longer
experimental period and increased number of rats were required in old rat. Soy Protein
Research, Japan 3, 87-94, 2000.
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Table 1. Composition of experimental diet
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Ingredients Control IFL [FH E2 Sham
g g g g g
Isoflavone extract! 0.0 5.0 25.0 0.0 0.0
Casein 2299 2299 2299 2299 2299
o -Corn starch 400.6 396.7 3834 400.6 400.6
Sucrose 200.1 1984 191.7 200.1 200.1
Cellulose powder 50.0 50.0 50.0 50.0 50.0
Mineral mixture 50.0 50.0 50.0 50.0 50.0
Vitamin mixture 20.0 20.0 20.0 20.0 20.0
Corn oil 50.0 50.0 50.0 50.0 50.0
Total amounts 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0
Isoflavone contents (mg/g diet) 0 0.2 1.0 0 0
Soyaflavone-E Isoflavone components in Soyaflavone-E

g/100 g g/100 g g/100 g
Moisture 3.2 Daidzin 2.192 Daidzein 0.106
Protein 24.0 Genistin 0.481 Genistein 0.015
Lipids 0.1 Malonyldaidzin 0.046 Glycitin 1.183
Ash 7.2 Malonylgenistin 0.009 Glycitein 0.271
Carbohydrate 64.1 Acetyldaidzin 1.978 Acetylglycitein 0.568
Fiber 14 Acetylgenistin 0.032 Malonylglycitin 0.050

! Soyaflavone-E, gifted from Fuji Oil Co., Osaka.
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Fig. 1. Image of femur obtained by dual-energy X-ray
absorptiometry (DEXA). The field of femur was
divided into four parts with equal length in
computer image, then bone mineral density of the
divided area was measured individually.
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Fig. 2. Changes in body weight in young and old rats.
Each value represents mean + SD.
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Table 2. Effects of isoflavone extract on food intake, serum albumin and serum

calcium concentration

n Food intake Albumin Calcium
g/day g/100 mL mg/100 mL
Young rat
OVX-CA 6 104 =122 34 + 0.3 10.5 £ 0.5
OVX-TFH 6 105 £ 1.2 35022 105 + 0.3
OVX-E2 8 11.2 £ 06° 45+ 0.3° 117 + 0.4°
Sham 6 102 £ 1.0? 36 £ 0.2 106 = 0.5°
Old rat
OVX-CA 4 13 40 = 042 10.1 £ 042
OVX-IFL 3 13 36+ 012 103 £ 0.12
OVX-IFH 3 13 40 £0.22 104 + 06*
Sham 3 13 37022 103 £ 0.7

Each value represents mean & SD. Values with different superscript letters in the
same column indicate significant difference at < 0.05.
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Table 3. Effects of isoflavone extract on organ weights

n Body weight Uterus Liver Kidney
g g/kg BW g/kg BW g/kg BW
Young rat
OVX-CA 6 2209 + 154* 0.74 = 0.57* 26.0 = 3.3 508 = 0.27*
OVX-IFH 6 206.1 £ 189 0.63 = 0.31* 256 + 35 497 £ 045°
OVX-E2 8 1875 £ 9.8° 2.07 £ 059 315 + 32° 5.89 + 0.32°
Sham 6 1855 + 12.5° 1.73 £ 0.49° 21.7 £ 2.7 480 = 0.46°
Old rat
OVX-CA 4 254.0 £+ 20.6° 1.67 £ 0.24° 273+ 3.1¢ 5.66 = 0.26*
OVX-IFL 3 263.6 + 19.9° 219 £ 0.87* 425 £ 25.1° 6.18 £ 0.72*
OVX-IFH 3 2479 + 2512 2.14 £ 0.70° 329+ 7.2 6.50 & 0.44*
Sham 3 259.7 £ 116 407 £ 1.022 374 + 124° 6.09 + 0.112

Each value represents mean + SD. Values with different superscript letters in the same column

indicate significant difference at P<<0.05.
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Fig. 3. Effect of isoflavone extract on serum osteocalcin concentration and alkaline phosphatase activity. Each value
represents mean = SD. Bars with different letters indicate significant difference (P<0.05).
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Fig. 4. Effect of isoflavone extract on urinary deoxypyridinoline and serum interleukin-6. Each value represents mean +
SD. Bars with different letters indicate significant difference (P<0.05).
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Fig. 5. Effect of isoflavone extract on bone mineral density
in femur. Bone mineral density was measured in
whole and divided areas. Each value represents
mean = SD. Bars with different letters indicate
significant difference (P<0.05).
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Fig. 6. Effect of isoflavone extract on two-dimension structure in femur in young rat by means of micro-CT image
scanner. White part indicates high bone mineral density. A lot of trabeculas were seen in cancellous bone.
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Fig. 7. Effects of isoflavone extract on two-dimension structure in proximal region of femur in old rat by means of micro-
CT image scanner. White part indicates high bone mineral density. A lot of trabeculas were seen in cancellous bone.
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Fig. 8. Effect of isoflavone extract on two-dimension structure in distal region of femur in old rat by means of micro-CT
image scanner. White part indicates high bone mineral density. A lots of trabeculas were seen in cancellous bone.
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