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ABSTRACT

Soy isoflavones have been hypothesized to exert hormonal effects and to enhance bone mineral density in postmenopausal
women. To test this hypothesis, we studied the effects of soy isoflavones supplements on bone mineral density and sex hormones
(serum estradiol, sex hormone-binding globulin and testosterone) in 47 postmenopausal women. There were 24 participants in the
treatment group and 23 in the control group. The treatment group consumned the isoflavones extract capsule daily (which contained
90 mg of soy isoflavones) for 12 weeks. The study compared pre- and post-isoflavones intake in the following areas: physical
examination, diet survey, bone mineral density and serum sex hormone levels. The average age of the treatment group was 64.63
years and that of the control group was 66.48 years. There were no significant differences between the two groups in terms of
height, weight, and body mass index. Both groups maintained regular diet patterns in terms of their average daily nutrient intake.
There was no significant difference between the treatment group (18.49 mg) and the control group (21.27 mg) in terms of daily
isoflavones intake based on diet. The 12-week analysis of bone mineral density change after taking isoflavones supplements
demonstrated no significant differences in the following: lumbar spine BMD (0.82 g/cm’ in pre versus 0.81 g/cm’ in post),
femoral neck BMD (0.58 g/cm’ in pre versus 0.57 g/cm’ in post) in the treatment group. There was no significant difference in
serum estradiol in the isoflavones treatment group. The subjects indicated no significant difference in serum testosterone in the
isoflavones treatment group. But the subjects indicated a significant difference in sex hormone-binding globulin (60.04 nmol/L in
pre versus 52.39 nmol/L in post) in the isoflavones treatment group at the levels of p < 0.05. The significant decrease in sex
hormone-binding globulin did indicate the need for long-term study on isoflavones supplementation as well as its positive effect on
bone mineral density. (Korean J Nutrition 35(8) : 863~869, 2002)
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Table 1. Anthropometric measurements in subjects

Variables Treatment (n = 24) Control (n = 23)
Age (yrs) 64.63 + 6.98" 66.48 + 7.53
Height (cm) 149.67 + 4.72 151.78 + 5.89
Weight (kg) 58.13 + 8.36 60.13 + 8.10
BM! (kg/m’) 2593 + 3.36 26.08 + 3.08
Body fat % 3748 + 7.23 38.83 + 7.05
Period of menopause (yr) 16.50 + 8.61 16.48 + 9.51
No. of children 4.13 + 1.51 470 + 1.46

1) Mean + S.D.

Table 2. Mean daily energy and nutrient intakes in subjects
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Variables Treatment (n = 24) Control (n = 23) t-test”
Energy (kcal) 1371.54 + 268.59" 1300.63 + 292.01 NS
Protein (g) 55.73 £ 1440 53.75 £+ 1595 N.S.
Fat (g) 2474 + 8.62 2287 £ 992 N.S.
Carbohydrate (g) 23319 + 4249 220.19 + 49.67 N.S.
Crude fiber (g) 6.31 + 1.74 522 + 1,50 N.S.
Calcium (mg) 477.19 + 255.99 398.51 + 128.37 N.S.
Phosphorus (mg) 895.66 + 219.11 826.83 + 209.44 N.S.
Iron (mg) 9.62 + 234 850 + 240 N.S.
Sodium (mg) 3898.34 + 785.36 3490.85 + 926.76 N.S.
Potassium {mg) 2403.23 + 689.22 2037.76 + 627.14 N.S.
Vitamin A (R.E.) 587.00 + 296.74 48299 + 232.27 N.S.
Vitamin B, (mg) 095 + 023 084 + 0.22 N.S.
Vitamin B, (mg) 073 + 0.8 065 + 022 N.S.
Niacin (mg) 1230 £+ 3.03 . 1101 £ 281 N.S.
Vitamin C (mg) 89.36 + 38.03 87.85 + 28.21 N.S.
Isoflavones (mg)* 18.49 + 13.35 21.27 £+ 14.69 N.S.

1) Mean + S.D. 2) Significance between control and treatment grant by Student t-test 3) Not significant 4) Isoflavone (mg) = genistein

(mg) + daidzein (mg)
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Table 3. Percent RDA values of daily nutrient intakes in subjects

Variables Treatment (n = 24) Control (n = 23) t-test”
Energy (%) 77.07 + 14.94" 73.05 + 15.72 NS
Protein (%) 101.33 + 26.19 97.72 = 29.00 N.S.
Calcium (%) 68.82 + 28.78 5693 + 18.34 N.S.
Phosphorus (%) 127.95 + 31.30 118.12 = 29.92 N.S.
Iron (%) 80.17 £ 19.46 70.85 £ 19.99 N.S.
Vitamin A (%) 95.15 £+ 36.40 71.75 £ 35.26 N.S.
Vitamin B, (%) 94.63 + 22.65 8402 + 22.07 N.S.
Vitamin B, (%) 60.61 + 15.21 5377 + 18.22 N.S.
Niacin (%) 94.60 + 23.33 84.70 £ 21.65 N.S.
Vitamin C (%) 127.66 + 54.34 125.50 £ 40.30 N.S.
1) Mean + S.D. 2) Significance between control and treatment grant by Student t-test 3) Not Significant
Table 4. Bone mineral density in subjects
Variables Treatment (n = 24) Control (n = 23) t-test”
Lumbar spine (g/cm?
Pretreat 0.82 + 0.13" 0.81 £ 0.15 N.§¥
Posttreat 0.81 £ 0.13 080 + 0.15 N.S
T-score”
Pretreat -237 £ 1.21 -244 + 1.37 N.S.
Posttreat -240 £ 119 -249 + 1.34 N.S
Femoral neck (g/cm?)
Pretreat 0.58 + 0.07 0.60 £ 011 N.S.
Posttreat 0.57 + 0.07 0.60 + 0.10 N.S
T-score
Pretreat -3.19 £ 0.73 -299 + 1.07 N.S.
Posttreat ~3.25 + 0.69 ~292 + 1.04 NS
1) T-score = Observed value —Young adull's mean
Young adult's SD

2) Significance between before and after treatment by Students t-test  3) Not significant 4) Mean + S.D.
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Table 5. Serum hormone levels in subjects
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Fig. 1. Serum sex hormone-binding globulin levels pre and post iso-
flavones supplementation. *Significance between before and after
treatment by paired t-test +:p < 0.05.

Variables Treatment (n = 24) Control (n = 23) ttest”
Estradiol (pg/mL)
Pretreat 461 + 2177 411 + 212 N.S¥
Posttreat 578 £ 3.72 558 + 1.70 N.S.
SHBG" (nmol/L)
Pretreat 60.04 + 31.01* 4993 + 22.09 N.S.
Posttreat 52.39 £+ 22.04 47.84 + 18.51 N.S.
Testosterone (pg/mL)
Pretreat 045 + 0.39 034 + 031 N.S.
Posttreat 0.57 + 0.46 039 + 032 N.S.

1) Sex hormone-binding globulin  2) Mean + S.D.

3) Significance between before and after treatment by paired t-test #: p < 0.05
4) Significance between before and after treatment by Student t-test 5) Not significant
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