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INTRODUCTION 

Osteoporosis has emerged a major health hazard in 

postmenopausal women. There is decrease mass per unit 

volume (density) of bone matrix (osteoid) maintaining 

the bone brittle and labile to break especially hip, 

vertebra and wrist.
1
 The process accelerate two year prior 

to menopause, reaching the peak level during first 3 years 

of menopause when women loss 3-5 % of their bone 

mass per year.
2
 Estrogens play an important role in 

skeletal homeostasis, and ovarian hormone deficiency is 

one of the most important risk factors for osteoporosis. 

Estrogen is helpful in maintaining bone health by 

increasing osteoclast apoptosis and decreasing cytokines 

which promotes osteoclast activity.
3
 There are clear bone-

related benefits of hormone replacement therapy (HRT), 

but compliance with such regimens is generally very 

poor, partly as a result of fears about the risks of cancer. 

HRT increases the risk of breast and endometrial cancer.
4
 

Phytoestrogens are plant derived compounds with 

estrogenic activity found in natural diet including 

soybean, soy product and alfafa fodders used widely for 

prevention and treatment of osteoporosis.
5 

Isoflavones are 

compounds in plant foods, particularly soybeans, that are 

structurally similar to the mammalian estrogens and that 

have received considerable attention for their potential 

bone-sparing properties. Rates of hip fracture in Asian 

populations, whose traditional diets are rich in soy, are 

substantially lower than those in whites residing in the 

United States. In humans, some but not all cross-sectional 
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ABSTRACT 

Background: The objective of study was to study the effect of isoflavone supplement on bone density of 

postmenopausal women. 

Methods: Women aged 49–65 y (n = 205) were enrolled in a double-blind, prospective randomized, placebo-

controlled trial; 177 completed the trial. Bone density, body composition, bone turnover markers and diet were 

measured at baseline and after 12 months. 

Results: Loss of lumbar spine bone mineral content and bone mineral density was significantly lower in the women 

taking the isoflavone supplement than in those taking the placebo. Interactions between treatment group and 

menopausal status with respect to changes in other outcomes were not significant. 

Conclusions: These data suggest that, through attenuation of bone loss, isoflavones have a potentially protective 

effect on the lumbar spine and femur neck in women. 
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studies in Asian populations reported significant positive 

associations between soy protein or isoflavone intakes 

and BMD. Furthermore, intervention trials in humans 

using either soy protein or isoflavone extracts generally 

reported protective effects on bone, although sample sizes 

were small and trials often were relatively short.  

We aimed to determine the effects of consuming 

isoflavone supplement for 1 year on the BMD of the 

lumbar spine and hip, on biochemical markers of bone 

turnover, and on body composition. 

METHODS 

This prospective, randomized double blind study was 

carried out at Upper India Sugar Exchange Maternity 

Hospital in Kanpur. Women aged 49–65 yr. were 

recruited from the outpatient department. A total of 85 

women were randomly assigned to receive isoflavone or 

placebo tablets. Participants were randomly assigned to 

receive daily either an isoflavone tablet or a placebo of 

identical appearance. This prospective randomized 

control study was carried out at UISEMH from January 

2012 to June 2013. 

Postmenopausal women included in study. Inclusion 

criteria were last menstrual period at least 12 months 

back or 6 weeks since bilateral oophorectomy not using 

lipid lowering drugs. Exclusion criteria were undiagnosed 

vaginal bleeding, history of breast and endometrial cancer 

and active liver disease. An informed consent was taken 

from the participants educating them about possible 

benefits of therapy. Other group was placebo group. Both 

groups received calcium 1000 mg and vitamin D 800 

IU/day. Study group received isoflavones in 120 mg 

dose. 

Apart from clinical evaluation or by detailed history, 

physical and gynaecological examination also done. Bone 

density was assessed by dual energy X-ray 

absorptiometry (DXA) at baseline and after 12 months. 

Individual scans of the lumbar spine (L1–L4) and hip 

(femoral neck) were taken. Participants’ height and 

weight were measured at the time of the DXA scans, and 

body mass index (BMI) was calculated as [weight 

(kg)/height (m2)]. Statistical analysis was performed 

using SPSS (version 10) statistical software package. 

 

RESULTS 

Baseline characteristics of the study group are shown in 

Table I.44 women were enrolled in Isoflavones group. 

Rest 41 were enrolled in placebo group. Mean age for 

isoflavone group is 55.1+4.72 years and mean age for 

placebo group is 55.2+4.9 years. Differences between age 

group are insignificant (p value-0.923). Other point in 

table 1 is years since menopause. Mean years since 

menopause in isoflavone group is 6.30+5.7 years and 

mean years since menopause in placebo group is 

5.99+3.91 years. The difference between mean years is 

insignificant (p value-0.924). Mean BMI for isoflavone 

group is 25.44+4.18 and mean BMI for placebo group is 

25.53+4.7. Differences between BMI are insignificant (p 

value-0.926). 

Changes in bone mineral density of femur neck and 

lumber spine of both groups after 1 year of treatment are 

shown in Table II. Mean BMD of femur neck at 0 month 

for isoflavone group is 0.84+0.12 and for placebo group 

is 0.82+0.10. Difference between mean BMD of both 

groups at 0 month is insignificant (p value-0.06). Mean 

BMD of lumber spine at 0 month for isoflavone group is 

0.86+0.12 and for placebo group is 0.81+0.12. Difference 

between mean BMD of both groups at 0 month is 

insignificant (p value-0.103). After 1 year of treatment 

mean BMD of femur neck at 12 months for isoflavone 

group is 0.90+0.12 and for placebo group is 0.84+0.10. 

Difference between mean BMD of both groups at 12 

months is significant (p value-0.015). Mean BMD of 

lumber spine at 12 months for isoflavone group is 

0.92+0.12 and for placebo group is 0.83+0.12. Difference 

between mean BMD of both groups at 12 months is also 

significant (p value-0.024).  

DISCUSSION 

Phytoestrogens have generated a lot of interest in last two 

decades as a natural approach to the management of 

menopause and many studies have been conducted using 

soy isoflavones either as a part of protein supplement or 

as purified extract tablets and red clover isoflavones. 

Because of both the structural similarity of isoflavones to 

mammalian estrogens and their ability to bind to estrogen 

receptors, it is widely hypothesized that the actions of 

isoflavones are mediated via the estrogen receptors. 

Typically, supplements provide 25-100 mg total 

isoflavones if consumed according to package directions.
6
 

 

Table 1: Baseline characteristics and time between measurements in subjects receiving isoflavone or placebo. 

S No. Characteristics 
Isoflavone group  

(n = 44) 

Placebo group  

(n = 41) 
P value 

1. Age (y) (Mean±SD) 55.1+4.72 55.2+4.9 0.923 

2. Years since menopause (Mean±SD) 6.30+5.7 5.99+3.91 0.924  

3. BMI (kg/m
2
) 25.44+4.18 25.53+4.7 0.926 
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In this study there was a slight decrease in bone mineral 

density in study groups, but the decrease in treatment 

group was much less than control group and this 

difference was found statistically significant. This is 

similar to many studies that have been conducted to 

examine the effects of soy on bone mineral density in peri 

and post-menopausal women. Majority of these found 

that BMD was significantly higher after supplementation 

with isoflavone tablets. 

 

Table 2: Effects of isoflavones upon bone mineral density. 

BMD (g/cm
2
) 

      Treatment group P value          Placebo group P value 

0 months 12 months  0 months 12 months  

Femur neck 0.84 + 0.12 0.90 + 0.12 0.015 0.82 + 0.10 0.84 + 0.10 0.06 

Lumbar spine 0.86 + 0.14 0.92 + 0.12 0.024 0.81 + 0.12 0.83 + 0.12 0.103 

 

CONCLUSIONS 

From the present study we concluded that phytoestrogen 

isoflavones can be used effectively to control peri and 

post-menopausal bone loss. Further long term extended 

longitudinal studies are required to not only assess 

potential serum alteration but also to ascertain the long 

term beneficial effect of this herbal non-hormonal mode 

of therapy. 
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