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Abstract: To examine effects of 6 months supplementation of isoflavone rich soy protein on symptoms, lipid
profiles and bone density in postmenopausal women. In this double blind, placebo controlled trial, hundred
healthy postmenopausal women not taking Hormone Replacement Therapy, were randomly assigned to
consume either 25 g soy protein isolate containing 75 mg isoflavones (study group) or 25 g casein protein
(control group) daily. Monthly assessment for acceptability and side effects, 3 monthly for menopausal
symptoms (Kupperman Menopausal Index; KMI) and serum lipid-profile, 6 monthly for follicular stimulating
hormone, Estradiol levels, vaginal cytology, endometrial thickness and bone density were done. t-test,
Analysis of Variance (ANOVA) and chi-square (P?) tests were employed. Significantly higher number of cases
reported improvement in hot-flashes, joint-pains and vaginal-dryness on soy treatment (p<0.05). Soy
supplement was significantly superior to placebo in reducing KMI (p<0.05). Soy group showed 7.7%
decrease in total cholesterol and 14% decrease in LDL-cholesterol (significantly different from control group
p<0.05) while no effect was seen on HDL cholesterol, Blood pressure, sex hormones, vaginal cytology,
uterine endometrium and bone densitometry. A 25 g soy supplement containing 75 mg of isoflavones may
be an effective alternative therapy for menopausal symptoms and may offer a benefit to cardiovascular-

system by altering lipid-profile favorably.
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INTRODUCTION

Estrogen replacement therapy is highly effective for relief
of climacteric symptoms in post menopausal women
(Nelson, 2004) as well as for the prevention of
osteoporosis and cardiovascular disease (Thorny croft,
1995). Recently publication of results from 2 large
prospective studies, Women’s Health Initiative (2002)
and Heart and Estrogen/Progestin Replacement
Therapy (HERS) (Grady et al., 2002) indicating increased
risk of breast cancer, stroke and coronary artery disease
with Hormone Replacement Therapy (HRT) has reduced
the use of HRT for menopausal symptoms. Also HRT is
no longer recommended for asymptomatic
postmenopausal women (American College of
Obstetricians and Gynecologists, 2002). Due to fear and
dislike of adverse effects, as well as possible long term
risk of HRT, there is increasing interest in effective and
safe alternatives to HRT for menopausal problems.
Plant derived substances structurally related to
estrogens that have been shown to bind to estrogen
receptors, commonly termed phytoestrogens are
currently used by many women as alternatives to HRT
(Kam et al., 2002). Of these, isoflavones which are
primarily found in soy beans and their by products are
most widely used and studied class. Interest in the use
of soy and its derivatives for treatment of menopausal
symptoms has been encouraged by observation of a
lower prevalence of menopausal symptoms like hot

flashes, breast cancer, cardiovascular morbidity and
mortality in the inhabitants of Pacific Rim where soy is
an important component of traditional diet (Boulet et al.,
1994). Following these epidemiological observations,
many clinical studies have shown that diet with
supplementation of soy isoflavones is beneficial in
decreasing menopausal symptoms (Albertazzi et al.,
1998; Faure et al., 2002; Scambia et al., 2007; Han et al.,
2002; Nahas et al., 2004). However, other studies have
failed to demonstrate a reduction of menopausal
symptoms with isoflavone supplements in postmen-
opausal women (Lewis et al., 2006; Krebs et al., 2004).
As regards potential role in reducing cardiovascular
mortality and osteoporosis risk in postmenopausal
population, many studies have shown favorable effect of
soy proteins with isoflavones on lipid profile (Dalais et
al., 2003; Washburn et al., 1999; Vigna et al., 2000;
Wangen et al., 2001; Potter et al., 1998; Teede et al.,
2001; Allen et al., 2007) and bone density (Wangen et
al., 2000; Ye et al., 2006), while others have reported
minimal or no effect (Dalais et al., 2003; Washburn et al.,
1999; Vigna et al., 2000; Wangen et al., 2001; Potter et
al., 1998; Teede et al., 2001; Allen et al., 2007; Wangen
et al., 2000; Ye et al., 2006; Jaku et al., 2007).The results
so far have been conflicting with some studies showing
improvement while others reported no effect. So far no
study has been published on the effect of soy isoflavone
supplements in postmenopausal women in India.
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Dietary suppliments containing isoflavones are being
marketed without any sound evidence. Therefore this
double blind, randomized, placebo controlled study was
designed to evaluate the effect of supplementation of
soy protein isolate preparation containing isoflavones on
the postmenopausal symptoms, lipid profile and bone
densitometry in postmenopausal women in Indian
community.

MATERIALS AND METHODS

This prospective, randomized, double blind, placebo
controlled six months clinical trial was conducted at the
Deptt of Obstetrics and Gynecology, University College
of Medical Sciences and Guru Teg Bahadur Hospital,
Delhi. A staggered enrolment of participants was
continued over a period of 1 vyear. Hundred
postmenopausal women requesting treatment for
various symptoms (post menopausal or non specific
symptoms) in gynecological OPD were recruited for the
study. Inclusion criteria were last menstruation at least
12 months back or 6 weeks since bilateral
oophorectomy, FSH level >40 mIU/mL, unwillingness or
intolerance to take HRT and not currently using lipid
lowering drugs, antidiabetic medications or herbal
supplements. Exclusion criteria were: unexplained
vaginal bleeding, hypertension, diabetes, liver
dysfunction, renal or cardiac disease, active
thromboembolic disease, deep vein thrombosis,
coronary artery disease, cerebrovascular accident or
past h/o thromboembolic disease associated with
estrogen use, present or past estrogen dependent
malignancy such as breast or endometrial carcinomas,
known peanut/ legume allergy. Women who had
discontinued HRT more than 3 months back were
eligible to be included in the study.

Study was approved by the ethical committee of the
institution and informed written consent was obtained
from all the participants selected for the study.

The initial evaluation consisted of detailed history,
general physical and gynecological examination and
cervical cytology. Data included information on age, time
since menopause, type of menopause (natural or
surgical), weight, height and arterial blood pressure
measurement. The cases were then randomly assigned
to either the study (soy) group or the control (placebo)
group as per computer generated randomized numbers
in blocks of 10. Intervention or placebo groups in blocks
of ten. The intervention consisted of the study group
receiving coded sachets containing 25 g of isoflavone
rich soy protein isolate containing 75 mg of isoflavones
in powder form, sweetened with aspartase with mild
vanilla flavour. The control group received placebo
sachets containing 25 g of milk protein which looked
and tasted identical to the soy supplement. Both the
supplement powders contained equal amounts of
elemental calcium (900 mg) and other trace elements

and vitamins. Each sachet weighted 36.5 g and provided
130 calories of energy. Precoded sachets were provided
by the DUPONT Protein Technology International.
Participants were instructed to consume contents of one
sachet per day in 2-3 divided doses dissolved in water,
milk or juice. Participants were provided monthly supply
of 30 sachets every month by the staff not directly
involved with clinical follow up of cases. Treatment
duration was 6 months. Participants and investigators
were blinded to treatment assigned until the conclusion
of the trial. At the completion of the study decoding was
provided by the Dupont Protein Technology International.

Baseline evaluation: The cases were evaluated at
baseline, mid (3 months) and completion (6 months) of
the study. At baseline visit detailed history was taken
regarding presence and severity of individual symptoms
and Kupperman Menopausal Index (KMI) was
calculated. This index is the sum of the severity scores
(from 0: absent to 3: most severe) given to 11 of the
most common menopausal complaints (hot flashes,
paraesthesia, insomnia, nervousness, melancholy,
vertigo, weakness, arthralgia, headaches, palpitation
and formication). Paraesthesia, insomnia and
nervousness are multiplied by 2, while hot flashes is
multiplied by 4 (Kupperman et al., 1953). Mean number
of hot flashes per day during previous week were
recorded as Hot Flash score.

Vaginal smears were taken from lateral fornix and
evaluated cytologically for hormonal effects.
Karyopyknotic index (percentage of superficial cells
found in the total population of squamous cells
examined) and Maturation Value (total number of
superficial cells + half of the intermediate cells) were
calculated. Transvaginal ultrasonography  was
performed to evaluate endometrial thickness and was
considered normal if less than 5 mm.

Laboratory investigations included measurements of
Serum Triacylglycerols (TG), Total Cholesterol (TC), HDL
and LDL cholesterols. Fasting (more than 12 h) blood
samples were collected and were analyzed for serum
lipid profile by enzymatic chemical method. Serum
estradiol and follicle stimulating hormone
concentrations were measured by enzyme linked
immuno fluorescence assay. Bone densitometry
measurement was done by DEXA scan (Dual Energy X-
ray Absorptiometry) to measure the mineral density at 2
sites (femur neck and lumbar spine).

Follow up: During monthly visits participants were
interviewed regarding acceptability of the therapy and
side effects. Acceptability was scored as 0 = not
acceptable because of taste, odor or bulk of the
preparation, 1 = neutral response and 2 = acceptable.
Subjective feeling of well-being was also recorded.
Compliance was assessed by self report of packets of
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products missed. Blood pressure and weight variations
were monitored during therapy.

Evaluation of presence and severity of menopausal
symptoms including calculation of KMI and
measurement of serum lipid profile was monitored after
3 and 6 months of therapy. Hormonal evaluations
including vaginal smears, endometrial thickness and
bone densitometry was reassessed after 6 months of
therapy.

We planned to recruit a total of 100 participants, 50 for
each group. This was based on conventional
assumptions of " = 0.05 and $ = 0.8 and a 20%
withdrawal rate from both groups, so as to detect 7%
decrease in cholesterol (as reported in literature).
Statistical tests were performed by using SPSS version
10.0. Descriptive  statistics expressed as means and
standard deviations were determined for the baseline
characteristics. Differences in the baseline
characteristics and acceptability between the 2 groups
were examined by using unpaired student’s t-test.
Baseline difference in categorical variable (type of
menopause) was tested by using Chi-square (P?) test.
Repeated measures of ANOVA with Tukey adjustment at
significance level 5% was used to determine the effect
of treatment on body weight, systolic and diastolic blood
pressure, Kupperman's index, hot flush score lipid
profile, hormonal assays, vaginal indices (maturation
value and Karyopyknotic index) and bone densitometry
results. Individual symptoms improvement between two
groups was compared by using Chi-square (P?) test
(number of cases reporting improvement) out of total
number of symptomatic cases. Symptomatic feeling of
well being on treatment was also compared using Chi-
square (P?) test (number of subjects reporting well being
on treatment). A p<0.05 was considered as significant
for all the statistical tests.

RESULTS

We recruited 100 postmenopausal women satisfying
inclusion criteria for the study and randomly assigned
them to study and control groups (50 each). A total of 15
cases stopped the trial prematurely, 6 in the study group
and 9 in control group during initial 2 months and

Table 1: Baseline characteristics

were unable or unwilling to participate in a final visit.
These cases were excluded from final analysis. Eighty
five cases were included for analysis. All of the
participants reported using at least 80% of the packets
provided. Both preparations were found to be equally
acceptable to postmenopausal women (acceptability
score p = 0.540). Generally, acceptability for the protein
supplement was better if taken with milk than water in
both the groups.

Baseline characteristics of the subjects are shown in
Table 1. Apart from the duration of years since
menopause other characteristics were statistically
comparable between the study and control group.
Commonest symptoms seen in the postmenopausal
women in this study were joints pains and hot flashes
(Fig. 1). Kupperman menopausal index and hot flash
scores showed a significant reduction in both the
groups (Fig. 2 and 3). Improvement in Kupperman index
was significantly more in soy supplement group (Fig. 2).
Though hot flashes were reduced more in treatment
group, effect was not found to be statistically more
significant than placebo effect (Fig. 3).

When number of cases reporting improvement in
individual symptoms were compared between 2 groups,
significantly higher number of cases reported
improvement in hot flushes, joint pains and vaginal
dryness (Fig. 4) on soy treatment as compared to the
placebo group. No treatment effect was seen on urinary
symptoms.

Feeling of well-being as assessed subjectively was
reported by equal number of patients in both the groups
(19/41 in control group and 20/44 in soy group). One
case with complaint of loss of libido at the start of
therapy reported significant improvement on soy
supplement. No change in weight or blood pressure
was observed in either group during the study In
laboratory investigations, significant effect was seen on
lipid profile. In the subjects on soy supplementation
significant fall in the serum total cholesterol levels and
LDL cholesterol levels was observed during therapy as
compared to placebo group (Fig. 5). The decrease was
significant after 3 months of soy therapy and the effect
was even more pronounced after 6 months of therapy.
Though slight fall was seen in the subjects in control

Parameter Control group (n = 41)

Soy group (n = 44) Significance (student t-test)

Age (years) 49.71 (7.27)
Years since menopause 6.30 (5.7)
Surgical menopause 18 cases

Weight
Body Mass Index
Systolic BP (mmHg)

57.76 (12.24)
25.442 (4.18)
124.05 (10.91)

Diastolic BP (mmHg) 80.68+7.14
Serum estradiol (pg/mL) 14.55 (6.9)
Serum FSH (IU/mL) 68.7 (28.8)

48.07 (5.44) 0.241
3.99 (3.91) 0.031"
19 cases 0.561
57.14 (10.72) -

25.535 (4.7) 0.931
122.14+10.52 0.560
79.95+6.59 0.142
15.63 (3.5) 0.157
71.9 (26.9) 0.708

*significant difference between 2 groups
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Fig. 1: Prevalence of Menopausal Symptoms in the study population
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Fig. 2: Comparison of mean values of the Kupperman
Menopausal Index (KMI) among the patients of
the Soy Group (n = 44) and the placebo group (n
= 41) (meanzstandard deviation). *Significantly
different from baseline value within group
(p<0.05). tSignificantly different between groups
(p<0.05) (ANOVA)

group as well, the effect was not significant. There was
no significant change in HDL cholesterol levels in either
group (Fig. 5). As regards triacylglycerol levels there was
a trend towards decreasing levels in the soy group
though, it was not statistically significant (Fig. 5). We did
not find any effect of either preparation on vaginal
cytology as measured by Maturation Index and
Karyopyknotic Index, estradiol and FSH values as well
as endometrial thickness (Table 2). Bone densitometry
measurement was done in 66 subjects (31 controls and
35 soy group). BMD improved in both the groups after 6
moths of protein supplementation but no significant
effect of either preparation was detected (Table 2).

Side effects were commonly gastrointestinal in both the
groups (Table 3). Three cases had postmenopausal
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Fig. 3: Comparison of mean values of the HOT
FLASHES SCORE among the patients of the soy
group (n = 44) and the placebo group (n = 41)
(meantstandard deviation). *Significantly different
from baseline value within group (p<0.05)
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Fig. 5: Comparison of the total cholesterol, LDL cholesterol, HDL cholesterol and Triglycerides values among the
patients of the soy group (n = 44) and the placebo group (n = 41) (meanzstandard deviation)

Table 2: Effect on bone densitometry, genitourinary tract and sex hormones

Soy group (n = 44) Mean (S.D.)

Control group (n = 41) Mean (S.D.)

0 month 6 months 0 month 6 months
BMD (femur)g/cm? 0.80+0.12 0.86+0.12 0.80£0.12 0.84+0.16
BMD (spine) g/cm? 0.84+0.10 0.85+0.29 0.84+0.10 0.87+0.12
Endometrial thickness on TVS (mm) 4.07 (1.7) 4.29 (1.51) 3.45 (0.74) 3.90 (0.99)2
KI 24.63 (27.51) 27.49 (28.77) 33.26 (31.43) 29.01 (29.93)
MV 48.11 (26.93 52.62 (23.42) 50.0 (28.65) 51.7 (24.51)
FSH 71.9 (26.9) 64.595 (34.193) 68.7 (28.8) 59.96 (33)
Estradiol 15.63 (35 15.12 (9.56) 14.55 (6.9) 16.69 (9.36)
Table 3: Incidence of side effects these cases. Dilatation and curettage was done no
_ Control Study group abnormality was detected on histopathology.

Side effect _ (n =41) (n =44) Fifteen patients dropped out of the study after
Nausea/vomiting 14 15 it td t . Gastro intestinal
Fullness/abdominal distention 6 8 rgcrm ment due to Yarlous reasons. Gas ro' intestina
Diarrhoea 2 2 side effects and food intolerance were the major causes
Constipation 0 1 of drop out for 5 cases (3 in control and 2 in Soy group).
Generalized itching 2 2 Three cases in each group were lost to follow up and
Bruisability 2 2 , .

couldn't be traced. One case in control group had severe
Severe weakness 1 3 o
Acceptability score (n = 85) 5.24+4.02 4.89+4.24 palpitations on treatment and was excluded from the

bleeding while on therapy-2 cases in soy group and 1 in
control group. Endometrial thickness was <5 mm in all

study after 1 month though no cardiac problem was
found. Two cases in control group took therapy for one
month and then decided to switch over to HRT. One
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case in the study group stopped treatment after 1 month
when she met an accident. However, majority of the
cases, who withdrew from the study had difficulty with
the amount of powder that they were instructed to take
and with food intolerance namely constipation, bloating,
nausea and vomiting. These two factors were the most
common causes of both discontinuation and lack of
compliance.

DISCUSSION

Soy isoflavones 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
with conflicting results using soy isoflavones either as a
part of protein supplement or as purified extract tablet. In
the present study, we selected a supplement of
phytoestrogens with soy proteins as treatment form as
this is a more natural form and lipid profile changes, the
most important benefit of soy derivatives is not generally
seen with pure isoflavone extracts (Weggemans and
Trautwein, 2003). A quantity of 25 g of soy protein was
selected as this is recommended for cardiac protection
(Food and Drug Administration, 1999). Also higher
guantities have not always resulted in greater benefits,
while compliance definitely decreases (Tonstad et al.,
2002). In the present study, phytoestrogen (isoflavones)
composition in soy protein isolate was well controlled
and constant at 3 mg/g of protein providing 75 mg
isoflavones per day (Protein Technology International).
We selected a moderate amount of 75 mg for the
present study, as various studies have used the
isoflavone quantity varying from 35-150 mg/day and
there is no consensus as regards the optimum dosage.
Menopausal symptoms were mostly mild in severity in
our population. In the present study, a reduction in the
frequency of typical climacteric symptoms was
demonstrated by the significant decrease in Kupperman
Menopausal Index. Though a strong placebo effect,
as reported in all the studies on menopausal symptoms
(Huntleay and Ernst, 2004), was seen in our study, the
effect of isoflavone rich soy protein supplementation was
significantly more than placebo. This is in accordance
with  many studies reporting improvement in
menopausal symptoms using 35-150 mg of isoflavones
per day either as soy protein supplement or purified
isoflavone extract in the form of tablets (Albertazzi et al.,
1998; Faure et al., 2002; Scambia et al., 2007; Han et al.,
2002; Nahas et al., 2004). These effects have not been
seen consistently with many studies finding no effect
more than placebo (Lewis et al., 2006; Krebs et al.,
2004). Though no significant difference was found
between 2 groups in hot flash score, there were
significantly more responders for hot flashes
improvement in soy category as compared to the
placebo group. A placebo effect with any therapy for hot
flashes may be caused by variability and spontaneous

improvement that occurs over time or may simple be a
result of monitoring or expectation, particularly in highly
motivated women. Other symptoms that had higher
number of responders in soy group were joint pains and
dyspareunia. Similar improvement has been reported in
a recent study (Han et al., 2002), but others haven't
found these effects. The variable response seen in
various studies may be not only because of various
dosage and preparations used, but also because of
variable metabolism, as intestinal flora can convert the
soy isoflavones to equol, a more potent estrogenic
isoflavone. The production of equol by intestinal bacteria
is variable. This also may account for the variability of the
clinical effects of soy and ultimately for the overall
reduced efficacy of soy compared with estrogens on the
hot flashes.

The most significant finding in the present study was the
effect on lipid profile. There was significant reduction in
total cholesterol (7.7%) and LDL cholesterol (14%) on
soy treatment as compared to placebo. The effect was
seen after 3 months of therapy and further improved by
6 months. This is important as research has
documented that serum lipoproteins and lipoprotein
subclasses are altered as a consequence of
menopause, resulting in a more atherogenic lipid. A
high blood concentration of LDL-C is an established risk
factor for cardiovascular disease (Ballntyne, 1998). Of
interest, based on mortality data from lipid research
clinics study, 7% decrease in total cholesterol level
would be expected to reduce coronary artery disease
(CAD) risk by 14% suggesting a substantial impact on
CAD primary prevention with dietary soy
supplementation (Lipid Research Clinics Program,
1984). A meta analysis by Anderson et al. (1995)
indicated that a daily intake of average 47 g of soy
protein is associated with a 12.9% reduction in LDL-C
(Anderson et al., 1995), which is quite similar to our
results. Since, then various studies have found
beneficial effects of soy supplements on non HDL-C in
postmenopausal women using 20-60 g of soy protein
with 34-160 mg of isoflavones (Dalais et al., 2003;
Washburn et al., 1999; Vigna et al., 2000; Wangen et al.,
2001; Potter et al., 1988; Teede et al., 2001; Allen et al.,
2007). The effect has been seen more consistently in
hypercholesterolemic subjects but also reported in
normocholesterolemic women (Wangen et al., 2001) as
seen in our study. Though a recent meta analysis has
found only small fall in TC and LDL-C and effect was not
much in postmenopausal women (Jaku et al., 2007).
The hypocholesterolemic effect of soy may be
attributable to the soy protein or the high content of
isoflavones. In our study, effect was seen with soy
protein isolate containing high dose of isoflavones.
Studies designed to find the active component have not
found lipid lowering effect with isoflavones poor soy
proteins or isoflavones extract (Wangen et al., 2000; Ye
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et al., 2006; Jaku et al., 2007; Kuppermanet al., 1953;
Weggemans and Trautwein, 2003) except for two recent
studies (Han et al., 2002; Nahas et al., 2004). Perhaps
hypocholesterolemic effect of soy may not be attributable
to any specific component but results from synergistic
action of several components present in soy. The
mechanism of soy effects on lipid profile remains
unresolved; however, the response pattern doesn’t
parallel that of estrogens. In contrast with effects of
estrogens, in the present study, there was reduction
(11%) in triglycerides level on soy treatment though
effect was not found to be statistically significant. This
finding has been reported in few other studies as well
(Potter et al.,, 1988; Teede et al.,, 2001). The fall in
triglycerides is encouraging, because there is
increasing epidemiological evidence that elevated
triglycerides independently increase vascular risk and
emergency intervention data that suggests that reduction
in triglyceride levels reduces vascular risk (Cullen,
2000). We didn't find any treatment effect on HDL-C
while few studies have reported improvement in HDL-C
levels (Potter et al., 1998). In contrast with few studies
reporting fall in BP (Han et al., 2002; Nahas et al., 2004;
Lewis et al., 2006; Krebs et al., 200; Dalais et al., 2003;
Washburn et al., 1999; Vigna et al., 2000; Wangen et al.,
2001; Potter et al., 1988; Teede et al., 2001), we didn’t
have any effect on blood pressure with soy
supplementation.

No significant change in vaginal epithelium was found
on soy treatment even after 6 months. But as regards
symptoms, more subjects reported improvement in the
symptom of vaginal dryness on soy treatment as has
also been seen in another study (Brzezinski et al., 1997).
There is a lot of controversy over the beneficial effects of
phytoestrogens on vaginal cytology. Studies of effects of
isoflavones on the vaginal epithelium have reported
conflicting  results with few studies reporting
improvement (Dalais et al., 2003; Washburn et al., 1999;
Vigna et al., 2000; Wangen et al., 2001; Potter et al.,
1988; Teede et al., 2001; Allen et al., 2007; Wangen et
al., 2000; Ye et al., 2006; Jaku et al., 2007; Kuppermanet
al., 1953; Weggemans and Trautwein, 2003; Food and
Drug Administration, 1999; Tonstad et al., 2002;
Huntleay and Ernst, 2004; Balintyne, 1998; Lipid
Research Clinics Program, 1984; Anderson et al., 1995;
Cullen, 2000; Brzezinski et al., 1997; Wilcox et al., 1990),
while others have found no change (Baird et al., 1995;
Manonai et al., 2006).

Despite the fact that estrogen deficiency symptoms
improved in present study, soy supplementation didn’t
change serum hormonal levels of estradiol or
gonadotrophins. It is in accordance with other studies
reporting no effect on these hormones in
postmenopausal women (Han et al., 2002; Teede et al.,
2001; Wilcox et al., 1990).

Bone densitometry improved in both the groups though
no treatment effect of soy was found more than placebo.

The improvement seen could be because of calcium
supplementation which was part of both the
supplements. Also, 6 months is relatively a short period
to detect any treatment effect on bone densitometry.
Prolonged studies of 1-2 years should be planned to
detect effect on bones. Few other studies studying effect
of soy supplement on bone mineral density or markers
of bone resorption have not found any effect (Dalais et
al., 2003). Biochemical markers though more sensitive
indicators of bone metabolism were not studied in the
present study. Isolated reports of isoflavones as pure
extract or with soy protein isolate have found positive
effect on bone mineral density (Teede et al.,, 2001;
Cullen et al., 2000).

In the present research, no change in endometrial
thickness as measured at transvaginal sonography was
observed in both the groups. Other studies evaluating
effect of isoflavones on endometrium have also shown
no change in endometrial thickness (Han et al., 2002;
Nahas et al., 2004). Though phytoestrogens seemed to
have an anti estrogenic and antiproliferative effect on
endometrial thickness (Hale et al.,, 2002), studies
showing proliferation and endometrial hyperplasia with
isoflavones therapy (Unfer et al., 2004; Wolff et al., 2006)
have raised concerns. Commonest side effects seen
were gastrointestinal and were seen in both the groups.
Because of difficulty in compliance because of Gl side
effects and not liking the form of treatment (bulky drink),
15% subjects dropped out of the study. Other
researchers have also reported gastrointestinal side
effects and food intolerance in both study and control
groups in studies using soy protein supplementation
(Teede et al., 2001). These side effects have not been
reported in studies using isoflavone extract tablets (Han
et al., 2002).

An important limitation of our study was that we didn’t
measure concentrations of isoflavones as measure of

compliance. Another potential limitation was the
considerable interindividual variation in different
parameters although randomization reduced the

variability between 2 groups.

To conclude, present study confirms that 25 g of soy
supplementation with 75 mg of isoflavones in
postmenopausal women improves estrogen deficiency
symptoms and also improves lipid profile. Reduction in
total and LDL-cholesterol without inducing
hypertriglyceridemia is an advantage over estrogens.
Soy proteins were found to have an added advantage of
reduction in triglycerides in term of cardiovascular
health. No estrogen effect on endometrium is a
reassuring finding. But the adverse effects reported in
other studies like increase in Lipoprotein a, effects on
breast tissues and possibility of proliferative effect on
endometrium after prolonged use need caution and
further investigation. Also effectiveness needs to be
matched with tolerance of the form of therapy to improve
compliance.

1015



Pak. J. Nutr., 8 (7): 1009-1017, 2009

ACKNOWLEDGEMENT

Contribution of authors to manuscript work, Author Gita
Radhakrishnan contributed significantly to the concept
and design of the study, collections of data, analysis of
data and writing of manuscript, Author Rashmi
contributed significantly to the design of the study,
collections of data, analysis of data and writing of
manuscript, Author Neera Agarwal contributed
significantly to the design of the study, writing of
manuscript and provision of significant advice and
consultation and Author Neelam B. Vaid contributed
significantly to the design of the study, writing of
manuscript and provision of significant advice and
consultation. Soy and Placebo protein supplements and
also financial assistance for the investigations of the
subjects was provided by Dupont Protein Technology
International.

REFERENCES

Albertazzi, P., F. Pansini, G. Bonaccorsi, L. Zanothi, E.
Forini and D. De Aloysio, 1998. The effects of dietary
soy supplementation on hot flashes. Obstet.
Gynecol., 91: 6-10.

Allen, J.K., D.M. Becker, P.O. Kwiterwich, K.A.
Lindenstruth and C. Curtis, 2007. Effect of soy
protein containing isoflavones on lipoproteins in
postmenopausal women. Menpause, 14: 106-114.

American College of Obstetricians and Gynecologists,
2002. Response to Women's health Initiative Study
Results by The ACOG.

Anderson, J.W., B.M. Johnstone and M.E. Cook-Newell,
1995. Meta-analysis of the effects of soy protein
intake on serum lipids. N. Eng. J. Med., 333: 276-
282.

Baird, D.D., D.M. Umbach and L. Lansdell, 1995. Dietary
intervention study to assess estrogenicity of dietary
soy among postmenopausal women. J. Clin.
Endocrinol. Metab., 80: 685-690.

Ballntyne, C.M., 1998. Low density lipoproteins and risk
for coronary artery disease. Am. J. Cardiol., 82: 3Q-
12Q.

Boulet, M.J., B.J. Oddens, P. Lehert and H.M. Vener,
1994. A. Visser, climacteric and menopause in
seven Southeast Asian countries. Maturitas, 19:
157-176.

Brzezinski, A., H. Aldercrautz and R. Shaoul, 1997. Short
term effects of phytoestrogen rich diet on
postmenopausal women. Menopause, 4: 89-94.

Cullen, P., 2000. Evidence that triglycerides are an
independent coronary heart disease risk factor. Am.
J. Cardiol., 86: 943-949.

Dalais, F.S., P.R. Ebeling, D. Kotsopoulos, B.P. McGrath
and H.J. Teede, 2003. The effects of soy protein
containing isoflavones on lipids and indices of bone
resorption in postmenopausal women. Clin.
Endocrinol., 58: 704-709.

Faure, E.D., P. Chantre and P. Mares, 2002. Effects of a
randomized soy extract on hot flushes: A
multicentric, double blind randomized, placebo
controlled study. Menopause, 9: 329-334.

Food and Drug Administration, 1999. Food labeling:
health claims: Soy protein and coronary heart
disease. Fed. Regist., 64: 57700-57733.

Grady, D., D. Herrington, V. Bittner, R. Blumenthal, M.
Davidson and M. Hlatky et al., 2002. For the HERS
Research Group. Cardiovascular  disease
outcomes during 6.8 years of hormone therapy.
Heart and Estrogen/Progestin Replacement Study
Follow up (HERS I). JAMA , 288: 49-57.

Hale, G.E., C.L. Hughes and J.M. Cline, 2002.
Endometrial cancer: hormonal factors, the
perimenopausal window of risk and isoflavones. J.
Clin. Endocrinol. Metab., 87: 3-15.

Han, K.K., J.M. Soares and M.A. Haidar, 2002. Rodrigues
de Lima G, Baracat EC. Benefits of soy isoflavones
therapeutic regimen on menopausal symptoms.
Obstet. Gynecol., 99: 389-394.

Huntleay, A.L. and E. Ernst, 2004. Soy for the treatment
of perimenopausal symptoms-a systematic review.
Maturitas, 47: 1-9.

Jaku, K., K. Umagaki, Y. Sato, Y. Taki, K. Endoh and S.
Watanabe, 2007. Soy isoflavoens lowers serum
total and LDL cholesterol in humans: a meta
analysis of 11 randomized controlled trials. Am. J.
Clin. Nutr., 85: 1148-1156.

Kam, LLW., C.E. Zdennehy and C. Tsourounis, 2002.
Dietary supplement use among postmenopausal
women attending a San Francisco health
conference. Menopause, 9: 72-78.

Krebs, E.E., K.E. Ensrud, R. MacDonald and T.J. Wilt,
2004. Phytoestrogens for treatment of menopausal
symptoms. A systematic review. Obstet. Gynecol.,
104: 824-836.

Kupperman, H.S., H.G. Meyer, M.H.G. Blatt, H.
Wiesbader and W. Filler, 1953. Comparative clinical
evaluation of estrogenic preparations by the
menopausal and amenorrheal indices. J. Clin.
Endocrinol., 13: 688-703.

Lewis, J.E., L.A. Nickell, L.U. Thompson, L.U. Szalai, J.P.
Kiss and A.J.R. Hilditch, 2006. A randomized
controlled trial of the effect of dietary soy and
flaxseed muffins on the quality of life and hot
flashes during menopause. Menopause, 13: 631-
642.

Lipid Research Clinics Program, 1984. The lipid
research clinic coronary artery prevention trial
results: the relationship od reduction in incidence of
coronary heart disease to cholesterol lowering.
JAMA, 251: 365-374.

Manonai, J., S. Songchitsomboon, K. Chanda, J.H. Hong
and S. Komindr, 2006. The effect of a soy rich diet
on urogenital atrophy: A randomized, cross over
trial. Maturits, 54: 135-140.

1016



Pak. J. Nutr., 8 (7): 1009-1017, 2009

Nahas, E.P., J.N. Neto, L. Luca, P. De, Trainan, A.
Pontes and I. Dalben, 2004. Benefits of soy germ
isoflavones in postmenopausal women with
contraindications  for  conventional hormone
replacement therapy. Maturitas, 48: 372-380.

Nelson, H.D., 2004. Commonly used types of
postmenopausal estrogens for treatment of hot
flashes: Scientific review. JAMA, 291: 1610-1620.

Potter, S.M., J.A. Baum, H. Tang, R.J. Stillman, N.F. Shay
and JW. Erdman, 1988. Soy protein and
isoflavones: Their effects on blood lipids and bone
density in postmenopausal women. Am. J. Clin.
Nutr., 68 (Suppl): 1375S-1379S.

Scambia, G., D. Mango, P.G. Signorita, R.A.. Angeli, C.
Palena and D. Gallo et al., 2007. Clinical effects of
a standardized soy extract in postmenopausal
women: a pilot study. Menopause, 7: 105-111.

Teede, H.J., F.S. Dalais, D. Kotsopoulos, Liang Yu Lu, S.
Davis and B.P. McGrath, 2001. Dietary soy has both
beneficial and potentially adverse cardiovascular
effects: A placebo controlled study in men and
postmenopausal women. J. Clin. Endocrinol.
Metab., 86: 3053-3060.

Tonstad, S., K. Smerud and L. Hoie, 2002. A comparison
of the effects of 2 doses of soy protein or casein on
serum lipids, serum lipoproteins and plasma total
homocysteine in hypercholesterolemic subjects.
Am. J. Clin. Nutr., 76: 78-84.

Unfer, V., M.L. Casini, L. Costabile, M. Mignosa, S. Gerli
and G.C. Di Renzo, 2004. Endometrial effects of
long term treatment with phytoestrogens: A
randomized double blind placebo controlled study.
Fertil Steril., 82: 145-148.

Vigna, G.B., F. Pansini, G. Bonaccorsi, P. Albertazzi, P.
Donega and L. Zanotti et al., 2000. Plasma
lipoproteins in soy treated postmenopausal
women: A double blind, placebo controlled trial.
Nutr. Metab. Cardiovasc. Dis., 10: 315-322.

Wangen, K.E., A.M. Duncan, B.E. Merz-Demlow, X. Xu, R.
Marcus and W.R. Phipps, 2000. Effect of soy
isoflavones on markers of bone turnover in
premenopausal and postmenopausal women. J.
Clin. Endocrinol. Metab., 85: 3043-3048.

Wangen, K.E., A.M. Duncan, X. Xu and M.S. Kurzer, 2001.
Soyisoflavones  improve plasma lipids in
normocholesterolemic and mildly hypercholes-
terolemic postmenopausal women. Am J. Clin,
Nutr., 73: 225-231.

Washburn, S., G.L. Burke, T. Morgan and M. Anthony,
1999. Effect of soy protein supplementation on
serum  lipoproteins, blood pressure and
menopausal symptoms in perimenopaual women.
Menopause, 6: 7-13.

Weggemans, R.M. and E.A. Trautwein, 2003. Relation
between soy associated isoflavones and LDL and
HDL cholesterol concentrations in humans: A meta
analysis. Eur. J. Clin. Nutr., 57: 940-946.

Wilcox, G., M.L. Wahlqvist, H.G. Burger and G. Medley,
1990. Oestrogenic effects of plant foods in
postmenopausal women. BMJ, 301: 905-906.

Wolff, L.P., M.R. Martins, A.J. Bedone and I.M. Monteiro,
2006. Endometrial evaluation in menopausal
women after six months of isoflavones. Rev. Assoc.
Med. Bras., 52: 419-423.

Writing Group for the Women's Health Initiative
Investigations, 2002. Risks and benefits of estrogen
plus progestin in healthy postmenopausal women:
principal results from the Women's Health Initiative
Randomized Controlled Trial. JAMA, 288: 321-333.

Ye, Y.B., X.Y. Tang, M.A. Verbruggen and Y.X. Su, 2006.
Soy isoflavones attenuate bone loss in early
postmeno; ausal Chinese women; A single
randomized, placebo controlled trial. Eur. J. Nutr.,
45: 327-334.

1017



