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Abstract

Cardiovascular diseases (CVDs) are the leading cause of mortality and morbidity among the
postmenopausal women in developed as well as developing countries. The incidence of CVD
is lower in premenopausal women than in men; however, CVD risk in postmenopausal
women is 3.4 times than that in premenopausal women. These differences in risk are partially
related to increases in homocysteine (Hcy) and C-reactive protein (CRP). Elevated Hcy is an
independent, modifiable risk factor for atherosclerotic CVD. Elevated CRP, a marker of acute
inflammation, is a reliable predictor of CVD. Soy milk is rich in phytoestrogen, it has been
claimed that phytoestrogens, particularly soy isoflavones, have beneficial effects on
cardiovascular diseases (CVDs) and diabetes; however, the underlying mechanism for these
effects still need to be established. In the present study the effect of soy milk on
homocysteine (Hcy, an important risk for CVDs), C-reactive protein (CRP, one of the marker
of inflammatory status) and insulin resistance (a major defect in diabetes & CVDs) were
explored in response to short-term intake of soy milk. Soy beans, cultivated in Bangladesh,
were collected directly from the producers, and milk was prepared by following a
standardized manual procedure.

It was an un-blinded open ended trial where 36 women, under a randomized cross-over
design, consumed 350ml of the milk 2 times/day (calculated with a target 30 mg isoflavone
daily) for 21 days with a wash out period of 10 days. The subjects were advised to follow the
usual lifestyle during the period. The Control Group did not receive any other placebo
product. Fasting (10-12 h) serum samples were analyzed for glucose & lipids (enzymatic-
colorimetric method), insulin and CRP (ELISA method) and Hcy (Fluorescence Polarization
Immunoassay). Pooled data for the two groups were used to calculate the baseline and final
values which were then compared by paired t-test. Insulin sensitivity (HOMA%S) was
calculated by homeostatic model assessment. Among the lipidemic profile serum HDL
(mg/dl) was significantly higher (p=0.005) at the time point of 21% days compared to 0 day in
Soy milk group. Serum triglycerides (mg/dl) and NEFA (mmol/l) were significantly lower
(p=0.088 and p=0.010 respectively) in Soy milk group at 21* days compared to 0 day.
However the insulinemic profile (fasting insulin, HOMA%B, HOMA%S and HOMA-IR) and
inflammatory status (CRP and Hcy) did not show any significant difference between the two
time points. When considering the time point of 31% and 52" days (after 10 days wash out

period) serum glucose (mmol/l) was significantly lower (p=0.005) in Soy milk group at 5o

VIL
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days compared to 31* days. Serum triglyceride was significantly lower (p=0.049) in both
groups at 5o days compared to 31% days. Among inflammatory status and insulinemic
profile there were no significant difference between the two time points (p=ns). On the other
hand, at the time point of baseline and endpoint serum blood sugar, triglycerides and NEFA
were significantly lower (p=0.009; p=0.008 and p=0.013) in endpoint compared to the
baseline values. On Pearson’s correlation analysis CRP showed significant positive
correlation with BMI (r=0.416, p=0.012), WHR (r=0.330, p=0.049) and fasting insulin
(r=0.286/p=0.015) at baseline, while at the endpoint CRP showed significant positive
correlation with BMI (r=0.538, p=0.001) and WHR (r=0.343, p=0.041). On the other hand,
Hcy showed significant positive correlation with age (r=0.451, p=0.006) and NEFA
(r=0.407/p=<0.001) at baseline while at endpoint it showed correlation only with age
(r=0.508, p=0.002). Logistic regression analysis of CRP was done with age, BMI, WHR,
lipid profile and HOMA%B confounding independent variables. A negative significant
association was found with HOMA%B (B=-0.352 [95% CI: -0.021-<0.002], p=0.043) at
baseline. At end point CRP showed significant negative association with HOMA%B (=-
0.360 [95% CI: -0.017-<0.001], p=0.041) after adjusting the effects of major confounders
(age, BMI, W/P ratio and lipid profile). End point group Hcys showed significant negative
association with HOMA%S ($=-0.521 [95% CI: -0.157-(-0.019)], p=0.041) and HOMA IR
(B=-0.382 [95% CI: -1.111-(-0.001)], p=0.050) after adjusting the effects of major
confounders (age, BMI, W/P ratio), these associations disappeared after adjusting the same
confounders at baseline.

From the above results it may concluded that Soy Isoflavones seem to have beneficial effects
on hyperglycemia and dyslipidemia among postmenopausal women and the effects seems to

be associated through lowering of insulin resistance and chronic subclinical inflammation.

Vi
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INTRODUCTION

1.1. Menopause

Menopause (as defined by the World Health Organization) is the permanent cessation of
menstruation due to loss of ovarian follicular activity [1]. This definition uses both, a symptom
that can be identified by a woman (the end of menstruation) and a sign that can be measured
(loss of follicular activities resulting in changes in levels of hormones). There remain, however,
shortcomings in this definition. First, follicular activity can continue even in the absence of
menstruation, for example, in case of hysterectomy, ovaries may remain functional. Second,
follicular activity can end, but menstruation can continue through the use of cyclic hormonal
therapy. Third drawback of this definition is how women experience menopause, which may
vary within and between the social groups. Most women perceive menopause to be a marker for
the end of childbearing. The end of menstruation can, therefore, be an emotional event. Some
women may react to the cessation of menstruation with relief (no more birth control); other may
describe deep sadness because they can no longer bear children [2]. The term menopause (or
climacteric) is use widely in clinical practice and in the medical literature to describe a period of
time during which spontaneous menstruation normally ceases. This period is characterized
endocrinologically by evidence of decreasing ovarian activity, biologically by decreasing fertility

and clinical by alterations in menstrual cycle intervals and by a variety of symptoms [1].

Problems related to menopause were given scanty attention till the 1980’s. The concept of
menopause got its importance only in 1981 when a report of the World Health Organization
(WHO), Scientific Group, based on its meeting on Research on the Menopause held in Geneva
during December 1980 says there are virtually no data on the age distribution of the menopause
and no information on its socio-cultural significance in the developing countries. Further the
Scientific Group made some specific recommendations as WHO sponsored research should be
undertaken to determine the impact on health service needs of the rapidly increasing numbers of
postmenopausal women in developing countries; uniform terminology should be adopted by
health care workers with regard to the menopause; uniform endocrine standards should be
developed which can be applied to the description of peri and postmenopausal conditions and

diseases; and descriptive epidemiological studies of the age at menopause should be performed

1
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in a variety of settings [3]. The age at which menopause occurs varies from country to country
and among individuals in the same country. In the Western world, the most typical age range for
menopause (last period from natural causes) is between the ages of 40 and 61 [4] and the average
age for last period is 51 years [5]. The average age of natural menopause in Australia is 51.7
years [6], although this varies considerably from one woman to another. In India and the
Philippines, the median age of natural menopause is considerably earlier, at 44 years [7].
According to one study, women who smoke cigarettes experience menopause significantly
earlier than non-smokers [8]. Women who have undergone hysterectomy with ovary
conservation go through menopause on average 3.7 years earlier than the expected age [9].
Although, there were reported that geography, secular trends, marital status, occupation, parity,
use of oral contraceptives, weather, altitude, socioeconomic factors influencing the age at
menopause [1]. Every women from her late reproductive period passes through different stages
of menopause, known as premenopause, perimenopause and postmenopause; but, a lot of
controversies are present regarding the perimenopausal status which is also known as
‘menopausal transition’. In this menopausal transition some sort of menstrual irregularities and

menopausal symptoms may be seen in women [10].
The following definitions have been recommended by a WHO Scientific Committee in 1980 [1]:

e menopause: the permanent cessation of menstruation resulting from loss of ovarian
follicular activity;

e perimenopause (or climacteric): the period immediately prior to the menopause (when
the endocrinological, biological and clinical features of approaching menopause
commence) and at least the first year after the menopause;

e postmenopause: dating from the menopause, although it cannot be determined until after
a period of 12 months of spontaneous amenorrhea has been observed;

e premenopause: the whole of the reproductive period prior to the menopause.
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Figure 1
Relationship between different time periods surrounding the menopause

Final menstrual period
(FMP)
(Menopause)

- --Menopausal transition—=<———Postmenopause----- >

A

Perimenopause- >

> -12 months —

WHO 96238

World Health Organization. Research on Menopause in the 1990s: report of WHO Scientific group. Geneva: WHO
Technical series 866;1996; page 13.

1.2.Indications and signs

During the menopause transition years, as the body responds to the rapidly fluctuating and
dropping levels of natural hormones, a number of effects may appear [9]. With the general
increase in life expectancy, many women are likely to live for more than 20 years after
menopause, spending about one quarter of their lives or more in a state of estrogen deficiency
[11]. Owing to lack of estrogen woman may experience decrease physical and mental well
being that's why postmenopausal woman can be considered a risk population [12,13]. The
overall health and well being of mid-aged women has become a major public health concern
around the world. More than 80% of women experience physical or psychological symptoms in
the year approaching menopause with various distress and distribution in their lives, leading to
decrease in quality of life [14]. World Health Organization (WHO) defines Quality of life (QoL)
as an individual's perception of their position in life in the context of culture and values system
in which they live and in relation to their goal expectations, standards and concerns [15]. The
study of QoL in the post menopause has become an essential component in clinical practices.
Most studies on QoL of postmenopausal women were conducted in developed countries with

different sociocultural realities, which may influence not only the perception of QoL but also
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the experience of menopausal symptoms. Very little information exists about QoL of

postmenopausal women in developing countries [16].

The average woman also has increasingly erratic menstrual periods, due to skipped ovulations.
Typically, the timing of the flow becomes unpredictable. In addition the duration of the flow
may be considerably shorter or longer than normal, and the flow itself may be significantly
heavier or lighter than was previously the case, including sometimes long episodes of spotting.
Early in the process it is not uncommon to have some 2-week cycles. Further into the process it
is common to skip periods for months at a time, and these skipped periods may be followed by a
heavier period. The number of skipped periods in a row often increases as the time of last period
approaches. At the point when a woman of menopausal age has had no periods or spotting for 12

months, she is considered to be one year into post-menopause [9].

One way of assessing the impact on women of some of these menopause effects are the Greene
Climacteric Scale questionnaire[17], the Cervantes Scale [18], and the Menopause Rating

Scale[19].

e Vascular instability

o Hot flashes or hot flushes, including night sweats and, rarely, cold flashes
e Possible but contentious increased risk of atherosclerosis [20].

e Migraine

e Rapid heartbeat

Urogenital atrophy, also known as vaginal atrophy

e Thinning of the membranes of the vulva, the vagina, the cervix, and also the outer urinary
tract, along with considerable shrinking and loss in elasticity of all of the outer and inner
genital areas.

e Itching

e Dryness

e Young women who are approaching menopause may experience dysfunctional bleeding
due to the hormonal changes that accompany the menopausal transition. Genital bleeding

is an alarming symptom for postmenopausal women that requires an appropriate study to

4
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discard malignant diseases. Spotting or bleeding may be related to a benign sore (polyp
or lesion) or functional endometrial response. The European Menopause and Andropause
Society has released Guidelines for assessment of the endometrium which is main origin

of the spotting or bleeding [21].

Watery discharge

Urinary frequency

Urinary incontinence may worsen the menopause-related quality of life, although urinary
incontinence is more related to obstetric events than to menopause [22].

Urinary urgency

Increased susceptibility to inflammation and infection, for example vaginal candidiasis,

and urinary tract infections

Skeletal

Back pain
Joint pain, Muscle pain

Osteopenia and the risk of osteoporosis gradually developing over time

Skin, soft tissue

Breast atrophy

Breast tenderness, swelling

Decreased elasticity of the skin

Formication (itching, tingling, burning, pins, and needles, or sensation of ants crawling)

Skin thinning and becoming drier

Psychological

Depression and/or anxiety [23].

Fatigue

Irritability

Memory loss,and problems with concentration
Mood disturbance

Sleep disturbances, poor or light sleep, insomnia, and sleepiness [19],[24],[25].
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Sexual
e Dyspareunia or painful intercourse
e Decreased libido [26],[27],[28].
e Problems reaching orgasm

e Vaginal dryness and vaginal atrophy

Cohort studies have reached mixed conclusions about medical conditions associated with the
menopause. For example, a 2007 study found that menopause was associated with hot flashes;
joint pain and muscle pain; and depressed mood [29]. In the same study, it appeared that
menopause was not associated with poor sleep, decreased libido, and vaginal dryness [29].

However, in contrast to this, a 2008 study did find associations with poor sleep quality [30].

1.3 Hormonal changes during Menopause

In the menopause, there are major changes in androgen, estrogen, progesterone, and
gonadotropin secretion.

a. Estrogens - The naturally occurring estrogens are 17B3-estradiol, estrone, and estriol. They are
secreted by the granulosa and the thecal cells of the ovarian follicles, the corpus luteum, and the
placenta. The biosynthetic pathway involves their formation from androgens and by
aromatization of androstenedione in the circulation. Aromatase also catalyzes the conversion of
testosterone to estradiol. Estrogens facilitate the growth of the ovarian follicles, increase uterine
blood flow and have important effects on the smooth muscle of the uterus. Estrogens increase the
amount of uterine muscle and its content of contractile proteins. It decreases FSH secretion.
Estrogen exerts both negative and positive feedback in LH secretion. It lowers plasma
cholesterol level and prevents initiation of atherosclerosis. These actions may account for the low
incidence of myocardial infarction and other complications of atherosclerotic-vascular disease in
premenopausal women. There is considerable evidence that small doses of estrogen may reduce
the incidence of cardiovascular disease after menopause [31]. After a woman has passed the
menopause, there is good clinical evidence of reduced endogenous estrogen production in most
subjects. The greatest decrease is in estradiol. Its concentration is distinctly lower than that found
in young women during any phase of their menstrual cycle and is similar to the level seen in

premenopausal women following oophorectomy.
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b. Progesterone - Progesterone is secreted in large amounts by the corpus luteum and the
placenta. It is an important intermediate in steroid biosynthesis in all tissues that secrete steroid
hormones, and small amounts enter the circulation from the testes and adrenal cortex. In women,
the plasma progesterone level is approximately 0.9 ng/ml during the follicular phase of the
menstrual cycle. Progesterone is responsible for the progestational changes in the endometrium
and the cyclic changes in the cervix and vagina. It decreases the number of estrogen receptors in
the endometrium and increases the rate of conversion of 178-estradiol to less active estrogens.
Large doses of progesterone inhibit LH secretion and potentiate the inhibitory effects of
estrogens, preventing ovulation. During the follicular phase of the cycle, progesterone levels are
low. With ovulation the levels rise greatly, reflecting the secretory activity of the corpus luteum.
In postmenopausal women, the levels of progesterone are only 30% of the concentrations seen in
young women during the follicular phase. Since postmenopausal ovaries do not contain

functional follicles, ovulation does not occur and progesterone levels remain low [32].

c. Gonadotropins - The gonadotropins FSH and LH act in concert to regulate the cyclic
secretion of the ovarian hormones. FSH from the pituitary is responsible for early maturation of
the ovarian follicles, and FSH and LH together are responsible for final follicle maturation. A
burst of LH secretion triggers ovulation and the initial formation of the corpus luteum. There is
also a smaller midcycle burst of FSH secretion, the significance of which is uncertain. LH
stimulates the secretion of estrogen and progesterone from the corpus luteum®'. With the
menopause, both LH and FSH levels rise substantially, with FSH usually higher than LH. This is
thought to reflect the slower clearance of FSH from the circulation. Concentration of FSH are
strikingly elevated during the early follicular phase and fall as estradiol increase during follicular
maturation. FSH levels at the midcycle peak and late in the luteal phase are also consistently
higher than those found in younger women and decrease during the midluteal phase. LH
concentration are indistinguishable from those observed in younger women. The mechanism
responsible for this early rise of FSH is probably related to inhibin. Inhibin is a polypeptide
hormone that is synthesized and secreted by granulosa cells. It causes negative feedback on FSH
release by the pituitary. As the oocyte number decreases, inhibin levels fall, resulting in a rise in
FSH levels®>. Low estrogen levels alone do not appear to trigger hot flushes. Hot flushes appear

to be related to gonadotropins. A close temporal association between the occurrence of flushes
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and the pulsatile release of LH has been demonstrated. The observation that flushes occur after

hypophysectomy suggests that they are not due directly to LH release.

d. Androgens - During reproductive life, the primary ovarian androgen is androstenedione, the
major secretory product of developing follicles. In postmenopausal women, there is a reduction
of circulating androstenedione to approximately 50% of the concentration found in young
women, reflecting the absences of follicular activity. For testosterone, the level found in
postmenopausal women is minimally lower than that found in premenopausal women before
oophorectomy and is distinctly higher than the level observed in ovariectomized young women.

In a study, the normal ranges of the concentration of FSH, estradiol (E2), estrone (E1), and
androstenedione (A) were established in healthy women. The hormone levels of normal post-
menopausal women were compared with post-menopausal women with severe obesity. There
was no significant difference between the E2 levels of the normal and obese women. In the obese
women, A and E1 levels were significantly lower than in the normal women. A weight reduction
in the obese women had no influence on the concentrations of A and E2, whereas E1 levels

tended to increase. FSH levels increased significantly during weight reduction [33].

1.4  Health problems after menopause
1.4.1 Risk of Cardiovascular disease (CVD) after menopause

Cardiovascular diseases (CVDs) are the leading cause of mortality and morbidity among the
postmenopausal women in developed as well as developing countries. The incidence of CVD is
lower in premenopausal women than in men; however, CVD risk in postmenopausal women is
3.4 times of that in premenopausal women1[34]. Estrogen deficiency has been linked to the rapid
increase in CVD in women who have undergone natural or surgical menopause [35]. More than
450,000 women succumb to heart disease annually, and 250,000 die of coronary artery disease
[36]. CVD risk increases after the menopause, which may be related to metabolic and hormonal
changes [37]. Premenopausal women appear to be protected from CVD compared with men of
similar age. Although women below the age of 50 yr rarely develop CVD, by age 70 yr the
incidence of CVD is equal in men and women, suggesting that estrogen deficiency causes a rapid

acceleration in CVD risk. Controversy exists about whether menopause increases the risk of
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CVD independent of normal aging. Some studies have demonstrated increased risk of CVD after
menopause, and others have not [38]. For example, Framingham investigators found a 4-fold
increase in CVD in the 10 yr following natural menopause. Premature, surgically induced
menopause has been shown to increase the risk for CVD [39]. Yet the question of whether
natural menopause is an independent risk factor for CVD has not been answered, as it is very
difficult to design studies that can separate the effects of the normal aging process from
menopause. Statistical adjustment for age or body weight in longitudinal studies may erase the
influence of other closely related factors and underestimate the effect of estrogen deficiency on

CVD risk. The metabolic and hormonal changes of menopause occur.
1.4.2 Metabolic syndrome

The metabolic syndrome may not be a single disease entity, but, rather, a constellation of closely
related risk factors that together convey substantially increased cardiovascular risk after
accounting for traditional CVD risk factors[40]. The features of the metabolic syndrome include
the accumulation of visceral (abdominal) adiposity, insulin resistance, hypertension, and
dyslipidemia (hypertriglyceridemia, reduced high density lipoprotein (HDL), and small dense
LDL particles [41]. The metabolic syndrome is estimated to affect approximately 20-30% of the
middle-aged population, and prevalence appears to be increasing in the U.S. population with
increasing obesity and sedentary lifestyle [42]. Postmenopausal status is associated with a 60%
increased risk of the metabolic syndrome, even after adjusting for confounding variables, such as
age, body mass index (BMI), household income, and physical inactivity. The risk of CVD
attributed to the metabolic syndrome appears to be especially high in women, and it is estimated

that half of all cardiovascular events in women are related to the metabolic syndrome [43].

1.4.3 Effects of menopause on body composition

Epidemiological studies have found a progressive increase in the prevalence of cardiovascular
risk factors (dyslipidaemia, elevated blood pressure, disturbances in glycaemic control) with
increasing body fatness [44-46]. Estrogen promotes the accumulation of gluteo-femoral fat [47],
and the loss of estrogen with menopause is associated with an increase in central fat [48]. The
sexual dimorphism in adipose tissue distribution may partially explain the greater CVD risk in

men compared with premenopausal women [49]. In recent decades, many prospective and cross-
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sectional studies using anthropometric measures have been undertaken in order to understand the
relationship between obesity and cardiovascular risk factors. Various obesity measurements such
as body mass index (BMI), waist circumference (WC) and waist-to-hip ratio (WHR) were
investigated. BMI is the most commonly used and simple measure of body size, especially for
estimating the frequency of obesity in large epidemiological studies [50]. This index cannot
however be used for the evaluation of body fat distribution and abdominal fat mass. It has been
shown that intra-abdominal fat has a stronger relationship with risk of obesity-related morbidity
than with overall adiposity [51]. High fasting TG and increased WC levels have been recognized
as high-risk metabolic abnormality [52]. Elevated TG elevated WC that mean WC more than 90
cm in males or 85 cm in females together with fasting TG levels higher than 177 mg/dL is
defined as hyper triglyceridemic waist phenotype has been revealed as strong predictor for CVD
[53,54]. Therefore WHR and WC measurements can be used as valid alternatives to BMI for the
evaluation of intraabdominal mass and total fat [55]. A study by Huang and co-workers showed
that WHR and WC measurements were strongly associated with incidence of coronary heart
disease, independent of BMI [56]. However the validity of WHR measurements has been

questioned as an indicator of abdominal adipose tissue distribution [57].

1.4.4 Effects of menopause on Lipid Profile

Many longitudinal studies have shown that TG levels increase with the transition through the
menopause [58], and the increase in TG also appears early in the postmenopausal period [59].
The prospective transition to postmenopause was associated with a 16% increase in TG.
Although men generally have higher TG levels than women, TG increases in middle-age
(between 40—69 yr) in women, but not in men [49,60], and TG appears to be a better predictor of
CVD risk in women than in men. Lindquist [31] reported a prospective increase in TG levels in
women who became postmenopausal during a 6-yr period, whereas there was no change in TG in
the similarly aged women who remained either premenopausal or postmenopausal. Increasing
TG with menopause may be related to the fact that TG levels are highly correlated with

increasing abdominal fat content and insulin resistance.

Postmenopausal women have higher total cholesterol, LDL cholesterol, triglycerides (TG), and

lipoprotein (a) [Lp(a)] levels and lower HDL cholesterol levels than premenopausal women [58].
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Although elevated LDL is not a component of the metabolic syndrome, LDL levels increase by

10-20% [49,61], with menopause, and the greatest change.

Most studies show that total HDL levels fall slightly with menopause [49,62], whereas others
reveal no changes [63]. Menopausal changes in HDLmetabolism are more complex than the
measurement of total HDL reveals, because the more antiatherogenic HDL2 levels decrease (by
25%), whereas HDL3 levels increase [64], HDL2 particles are the large, buoyant, and more
cardioprotective subspecies of total HDL. The strong inverse relationship between HDL
cholesterol and abdominal adiposity appears to be largely dependent on variations in HDL2

levels [65].

1.4.5 Insulin Resistance

Two of the most important pathophysiological components of the metabolic syndrome are
increased visceral fat accumulation and insulin resistance. Abdominal obesity is closely
associated with increased insulin resistance, compensatory hyperinsulinemia, and increased risk
of type 2 diabetes, independent of an individual’s total body fat content [66]. The
pathophysiology underlying the insulin-resistant state is complex. Insulin resistance, with
inadequate compensatory hyperinsulinemia, diminishes the normal suppression of FFA arising
from adipose tissue by insulin. The increased levels of FFA may impair peripheral glucose
uptake, increase hepatic gluconeogenesis, and reduce hepatic clearance of insulin. The literature
to date is not clear as to whether menopause is associated with increased insulin resistance. What
little data there are remain contradictory. Several groups have shown increased fasting insulin
and increased fasting glucose levels [67] in postmenopausal compared with premenopausal
women, which would imply worsened insulin resistance with the menopause. However, insulin
sensitivity is known to worsen with advancing age and increasing central obesity, making it
difficult to tease out the effect of menopause from these processes. Studies using accurate
measures of insulin resistance, such as the euglycemichyperinsulinemic clamp or the frequently

sampled glucose tolerance test, are scarce [68,69].
1.4.6 Inflammation

The CVD risk in postmenopausal women is 3.4 times of that in premenopausal women. These

differences in risk are partially related to increases in total homocysteine (tHcy) and C-reactive
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protein (CRP). Elevated tHcy is an independent, modifiable risk factor for atherosclerotic CVD.
Elevated CRP, a marker of acute inflammation, is a reliable predictor of CVD. CVD patients
from the Women’s Health Study [70] who were in the highest quartile for tHcy concentrations
(>13.26mol/L) were twice as likely to experience a future cardiovascular event as were those in
the lowest quartile (<9.54 mol/L). Whereas premenopausal women typically have lower tHcy
concentrations than do men of all ages, the women’s values increase by 7-20% after menopause
[71,72] and become comparable to the values in similarly aged men. Although tHcy may affect
atherosclerotic CVD risk by several mechanisms, strong evidence exists that
hyperhomocysteinemia suppresses the production of nitric oxide [73], an important vasodilator
and antioxidant, and that suppression indirectly causes damage to the vasculature [74-76]. The
mechanism by which tHcy is involved in the initiation and progression of atherosclerotic CVD
should be studied further. Elevated CRP, a marker of acute inflammation, is a reliable predictor
of CVD and concentrations >75th percentile (ie, >2.11 mg/dL) are associated with a 1.5-fold risk
of myocardial infarction [77]. Studies have shown that hormone therapy results in a short-term
rise in CRP [78,79]. CRP may stimulate the incorporation of monocytes into atherosclerotic

lesions [80,81] and thus contribute to endothelial dysfunction [82,83].
1.5 Management

Management of menopause can be divided into five types such as: psychosocial, lifestyle

modification, therapeutic management, nutritional management and education.
1.5.1 Psychosocial

Anxiety, depression, postmenopausal symptoms, fatigue, sexual issues, relationship and family
become important problem areas for the subjects. It is encouraging that the social awareness
about menopause is gradually increasing. Menopause is now receiving more attention from
researchers, physicians and media than ever before. Women today are much more open about
menopause and more willing to take measures to relieve symptoms and prevent long-term
problems. The postmenopausal women of our population are not getting enough support due to
poor socio-economic condition, illiteracy, ignorance and inadequate health care system. During
this period women are not well accepted in the society and family and they consider themselves

as a burden. So, good pre-care is just as important as good aftercare to reduce problems and
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increase well being. Addressing information and support in a timely fashion is important in

providing success to psychological aftercare.

1.5.2  Lifestyle Modification

Weight loss and physical exercise are both mainstays of therapy, as they address the underlying
etiology of the metabolic syndrome (visceral obesity and insulin resistance). Even modest weight
loss has been shown to improve visceral adiposity and insulin resistance. There is a preferential
loss of abdominal fat with aerobic exercise, as visceral adipocytes appear to respond more
quickly to exercise-induced weight loss than subcutaneous adipocytes [84]. Regular endurance
exercise may improve insulin sensitivity independent of total weight loss. Therefore, the aim of
lifestyle modification therapy is to promote regular prolonged low intensity exercise (i.e.
walking) to maintain weight and reduce visceral adipose tissue, rather than to set unobtainable

weight loss goals.
1.5.3 Therapeutic Management
1.5.3.1 Drug

Small doses of sedatives can be help to control hot flushes. Hypotensive agents such as clonidine
hydrochloride are sometimes advised. Tranquillizers may be helpful when nervous symptoms
predominate. Osteoporosis can be corrected by bisphosphorates. Other agents are etidronate,
paradronate and risedronate. Salmon calcitonin has the advantage of relieving the acute pain

caused by subclinical vertebral fractures [85].
1.5.3.2 Hormone replacement therapy

Since menopausal symptoms are directly related to the result of deprivation of estrogen, the
administration of this hormone should relieve these symptoms completely. About 13" of a
women’s life is spent in the postmenopausal era and as a consequence the role of HRT is of
relevance. For the symptomatic women, HRT with estrogen is clearly beneficial in improving
quality of life in the menopausal years. The benefits are mainly the prevention or control of
vasomotor symptoms like insomnia and genital atrophy. In addition to relief from hot flashes,
hormone therapy can alleviate vaginal dryness; improve sleep quality and joint pain. It is also

extremely effective for preventing bone loss and osteoporotic fracture[86]. In a study it was
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found that in women with coronary disease, hormone therapy reduced the incidence of diabetes
by 35%. This observation provided important insights into the metabolic effects of
postmenopausal hormone but it was insufficient to recommend the use of hormones for

secondary prevention of heart disease.[87]

Beginning in 1987 the National Institutes of Health sponsored PEPI, the Postmenopausal
Estrogen/Progestin Interventions Trial, to try to find out the effect of estrogen on risk factors for
heart disease. The investigators gave 875 postmenopausal women either estrogen alone, estrogen
with synthetic progestin cyclically, estrogen with natural progesterone cyclically, estrogen with
synthetic progestin continuously, or a placebo. They found that there was a beneficial effect on
HDL and LDL Ilevels, but an unfavorable effect on TG for all the forms of oral hormone
replacement studied. The hormone therapy did not increase blood pressure or cause weight gain.
The therapy also seemed to decrease levels of a substance known as fibrinogen which has a role
in blood clotting. Increased fibrinogen levels can contribute to heart disease and stroke. The
study also reinforced the importance of using progesterone in women with a uterus to reduce the
risk of endometrial cancer. Lastly, it showed that HRT slowed menopausal bone loss and even

increased bone mass.[88]

It was also found that diabetes women taking HRT has better glycemic control than never users
of HRT [89]. In another study on postmenopausal women with type 2 diabetes it was found that
hormone replacement therapy with either oral or transdermal estrogen plus micronized
progesterone has no harmful influence on glucose metabolism and there was no increase in HDL
and also TG levels [90]. The NHANES III study suggested that diabetic and non-diabetic
postmenopausal women taking HRT had better lipoprotein profile than never users of HRT [89].

On the contrary, despite some positive effects of these synthetic hormones on postmenopausal
women, they also have some negative effects. Usually estrogen acts by inhibiting or reducing the
output of gonadorophins by the hypothalamic-pituitary system. It is being prescribed for the
relief of vasomotor symptoms. Its does is gradually increased to achieve this effect. When the
appropriate level is found, the same does is maintained for one month and is then very slowly
reduced. A disadvantage of this form of treatment is that many women fail to obey instructions

to reduce the dose and, since it relieves symptoms, they continue to take them haphazardly over
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the course of many years. In such circumstance estrogen is likely to cause uterine hemorrhage,

endometrial hyperplasia and possible carcinoma [91].

Several recent studied have examined whether the addition of progestin to hormone therapy
changes the risk of developing breast cancer. In the year 2000 scientists at the NIH’S National
Cancer Institute (CNI) reported on a review of medical histories of more than 46,000
postmenopausal women between 1980 and 1995; 2,082 of whom had breast cancer. The NCI
report showed that both estrogen and estrogen/progestin therapy led to a small increase in the
risk of breast cancer, but the increase was greater with estrogen and progestin than with estrogen
alone. Their analysis suggested that estrogen/progestin therapy over a 4-year period increased a
woman’s risk of developing breast cancer by about 30 percent-a result similar to that reported by
the Collaborative Group for hormone use for 5 years or longer. Lean women also appeared to be
a greater risk than heavier women. That same year a study at the University of Southern
California reported similar results in a group of 3,534 women, 1,897 of whom had breast cancer.
The long-term nationwide WHI study may provide further information about the possible role of
postmenopausal estrogen and estrogen/progestin therapy in breast cancer.[88] The 2002 and
2003 announcements of the Women's Health Initiative of the American National Institute of
Health and The Million Women Study of the UK Cancer Research and National Health Service
collaboration respectively, that HRT treatment coincides with an increased incidence of breast
cancer, heart attacks and strokes, lead to a sharp decline in HRT prescription throughout the
world [92],[93],[94], which was followed by a decrease in breast cancer incidence[95,96].
However, in another study, it was found that estrogen use in American India postmenopausal
women was related to deterioration of glucose tolerance. Longer duration of estrogen users
compared to current users was related to an increased risk of type 2 diabetes [97]. Some relief of
symptoms may be obtained in these women by lifestyle and dietary modifications and natural

estrogen.
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The pros and cons for hormone replacement therapy [88]

PRO CON

HRT and ERT reduce the risk of osteoporosis. ~ ERT, without the use of a progestin, modestly
increases the low risk of cancer of the uterus

HRT and ERT relieve hot flashes and night

(endometrial cancer).
sweats.

HRT and ERT relieve vaginal dryness. 5 blloaiing o breast (sadlorness.

HRT and ERT improve cholesterol levels.

HRT and ERT may reduce the risk of heart

S gradually returns to almost normal.

HRT and ERT may improve mood and
psychological well-being.

HRT and ERT may prevent the decline of appears to grow smaller over time.

mental abilities with age. HRT and ERT increase the risk for blood clots.

HRT and ERT can have unpleasant side effects, such

HRT and ERT may increase risk of breast cancer
while they are being used; long-term use may pose the
greatest risk. When hormones are discontinued, risk

HRT may increase cardiovascular events such as heart
attack and stroke at first, but this increased risk

HRT and ERT in pill form may raise TG levels and

might contribute to gallbladder disease.

1.5.4 Nutritional Management

Vasomotor menopausal symptoms (VMSs), commonly referred to as night sweats and hot
flushes, are extreme thermoregulatory responses resulting from an inability to keep body
temperature within a specific optimal range—the so-called thermoneutral zone [98]. VMSs are
viewed largely as symptoms affecting quality of life and are the leading reason women seek
menopause-related health care. Currently, hormone therapy is the only effective treatment for
VMSs, but whether it is safe with regard to breast cancer risk, for example, is in serious doubt
[99]. Therefore, the identification of modifiable lifestyle factors that might prevent or alleviate
VMS has become increasingly important. Until now, many modifiable lifestyle risk factors for
VMSs have been identified, such as BMI [100], physical activity [101], smoking [100], and
alcohol consumption [102]. Another lifestyle factor that has been suggested as a potential risk
factor is diet [103]. Support for this comes from the several trials of soy supplementation that

have reported statistically significant reductions in hot flushes [104]. Furthermore, evidence
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indicates that high fiber [105], and low fat [106], intakes may be associated with a reduced risk
of VMSs. A recent study found that women with VMSs who followed a diet low in fat and high
in whole grains, fruit, and vegetables were more likely to reduce or eliminate VMSs after 1 year
[107]. Until now, however, very little was known about the associations between overall dietary
patterns and risk of VMSs. The dietary pattern approach is complementary to analyses using
individual foods or nutrients because it can capture the potential for interactions or synergistic
effects of combinations of foods [108]. Evidence for the effects of dietary patterns may also
translate more effectively into targeted public health advice and dietary interventions because
they relate to how people tend to perceive their diet rather than the consumption of individual

food items.

1.5.4.1 Soy and Menopause:

A great deal of attention has been focused on soy for menopause relief. Women in Asian cultures
have a very low incidence of hot flashes and other menopausal symptoms, such as night sweats.
Dietary differences may be one possible reason for the low incidence of menopausal symptoms
in these cultures. Asian women typically consume more vegetables, grains, and beans and less
animal protein compared to women in Western cultures. Since soy is a major component of

Asian diets, soy and menopause has become an active area of investigation.

Over 25 human studies have been conducted on soy and menopause to determine the
effectiveness of soy for menopause relief. A recent analysis of 19 studies on soy and menopause
revealed a significant relationship between the initial frequency of hot flashes and soy or soy
isoflavone effectiveness [109]. The results of this analysis suggest that women with frequent hot
flashes may receive the greatest benefit. Soy and menopause have recently reported that soy
isoflavones, while not a replacement for HRT, are a viable option for women who do not wish to

take hormone therapy.

1.5.4.2 Isoflavones

Isoflavones represent one of the classes of the so-called "phytoestrogens." Phytoestrogens are
weakly estrogenic, diphenolic compounds found in plant foods. These heterocyclic phenols are
structurally similar to mammalian estrogens, and they have weak estrogenic activity attributable

to their affinity for estrogen receptors[110]. Phytoestrogens can be classified in three group, i.e.,
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isoflavones, coumestans and lignans. The major isoflavones are genistein, daidzein,
formononetin and biochanin A. Compared with 178B-estradiol (arbitrarily assigned an affinity
value of 100), however, their relative affinities are comparatively weak: 0.084 for genistein and

0.013 for daidzein [111].

After ingestion, soybean isoflavones are hydrolyzed by intestinal glucosidases, which releases
the aglycones, daidzein, genistein and glycitein. These may be absorbed or further metabolized
to many specific metabolites, including equol and p-ethylphenol [112,113]. The extent of this
metabolism appears to be highly variable among individuals and is influenced by other
components of the diet. A high carbohydrate milieu, which causes increased intestinal
fermentation, results in more extensive biotransformation of phytoestrogens, with greatly
increased formation of equol, a mammalian isoflavone metabolite. Like endogenous estrogens,
isoflavones undergo an enterohepatic circulation; they are secreted in bile. This has been shown
in rats [114,115,116], and pharmacokinetic studies in humans (unpublished) indicate that
absorption takes place along the entire length of the intestine, presumably by nonionic passive

diffusion [117].

It has been claimed that phytoestrogens, particularly soy isoflavones, are effective in the
alleviation of estrogen deficiency -Related health problems and may be effective in enhancing
memory and cognitive functions [118]. Soy isoflavones were reported to increase the percent of
women who no longer suffered hot flashes and reduced the number of hot flashes in other
women [119]. In another study on soy and menopause, it was reported that soy isoflavones

reduced a number of menopausal symptoms including insomnia and mood [ 120].

Cardiovascular disease (CVD) remains the leading cause of mortality and morbidity in
postmenopausal women [121]. Changes in lipids and lipoproteins at the time of menopause may
contribute significantly to the increased risk for the development of CVD over the lifetime of
women. Research has documented that serum lipids and lipoprotein are altered as a consequence
of menopause, resulting in a more atherogenic lipid profile [122-128]. Evidence also suggests
that this may include shifts in atherogenic lipoprotein subclasses [124,125]. Although the results
have been mixed, some clinical trial have demonstrated a beneficial effect of dietary soy protein
on plasma lipids and lipoproteins. A 1995 meta-analysis of 38 published controlled clinical trials

showed a significant reduction in low-density lipoprotein (LDL) cholesterol of 12.9%,
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significant lowering of TG by 10.5% and a nonsignificant increase in high-density lipoprotein
(HDL) cholesterol of 2.4% [129]. In a more recent meta-analysis to quantify the effects of soy
protein-containing isoflavones on the lipid profile, 23 randomized, controlled trials published
from 1995 to 2002 were reviewed [130]. Soy protein with isoflavones was associated with
significant decreases in serum total cholesterol (3.77%), LDL cholesterol (5.25%) and TG
(7.27%), and significant increases in serum HDL cholesterol (3.03%) [131]. Another study
reported data from an intervention study indicating that isoflavones may reduce baseline
measures of several CVD risk factors, including systolic and diastolic blood pressures, total

cholesterol, and non-HDL cholesterol [132].

One possible reason for this increased CAD risk after menopause may be a decrease in glucose
tolerance and insulin sensitivity and an increase in plasma insulin levels, all of which may be the
result of increased total body and abdominal adiposity that begins to occur at menopause [133—
136]. Besides lipids, phytoestrogens could also affect insulin sensitivity, which, when reduced, is
an independent risk factor for CVDs [137]. Insulin sensitivity is largely genetically determined
[138], but, additionally, it is regulated by a number of steroid band peptide hormones [139]. A

fall in insulin sensitivity is accompanied by estrogen deficiency after natural menopause [140].

Soy is a staple in the diet of the Japanese population, and consumption of soy has been shown to
have an inverse relationship with mortality from CVD. These legumes contain complex
carbohydrates, vegetable protein, soluble fibers, oligosaccharides, minerals, and phytoestrogens,
particularly the isoflavones genistein and daidzein, that may be beneficial in the management of
diabetes [141]. In vitro studies have shown isoflavones to have antidiabetic properties such as
inhibiting intestinal brush border uptake of glucose, having a-glucosidase inhibitor actions, and
also demonstrating tyrosine kinase inhibitory properties [142—144]. Diets containing soy protein
rich in isoflavones have been shown to improve insulin resistance in ovariectomized cynomolgus
monkeys [145] and to reduce insulin levels in healthy postmenopausal women [146,147].
Previous studies on the effects of using a soy-based diet in individuals with diabetes [148—151]
have been performed on a heterogenous population using differing soy preparations, and there
are few data focusing specifically on the effect of soy phytoestrogens on postmenopausal women

with type 2 diabetes.
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One of the most widely distributed phytoestrogens currently sold is a red clover botanical
supplement [152]. Much of the positive data regarding the effects of phytoestrogens on
menopausal symptoms, cardiac risk factors and cancer prevention are derived from observational
studies. Prospective studies to date suggest that red clover based phytoestrogens may have
similar effects to oestrogen therapy to improve metabolic risk factors such as vascular
endothelial function in postmenopausal women with type 2 diabetes, arterial compliance in
healthy postmenopausal women and possibly the lipid profile. Previous prospective studies on
the effects of red clover based phytoestrogens on insulin resistance, however, have not had
consistent results and are more difficult to interpret because insulin resistance was not the
primary outcome. These limited studies on insulin resistance were also performed in different
study populations, postmenopausal women with type 2 diabetes [153] or premenopausal women

[154], therefore difficult to compare.

Elevated circulating homocysteine level is an independent risk factor for cardiovascular disease
[155,156]. Total homocysteine is significantly higher in postmenopausal women than in
premenopausal women [157]. It is already well documented that HT has positive effects on
plasma tHcy concentrations in menopausal years [158]. Contrary to the HT results, some studies
report no effect of isoflavone supplementation on plasma tHcy levels in menopausal women
[159, 160] while one study reports a modest reduction [161] and another one reports a significant

reduction of plasma tHcy in postmenopausal women [162].

The levels of C-reactive protein (CRP), as detected by highly sensitive assays, can be elevated in
individuals at increased risk of myocardial infarction [163—165]. This has led to the theory that
atherosclerotic diseases in coronary and other arteries can be a reflection of inflammation, which,
in turn, through the release of cytokines, leads to increased synthesis of CRP in the liver [166].
However, it is possible that CRP itself can act as a promoter of atherosclerotic diseases [167—
171]. No data exist on the effect of phytoestrogens on CRP, except for one study in which a 1-

month course of phytoestrogen caused no change in CRP concentrations [172].
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1.5.5 Education

The postmenopausal population in the United States will be increasing dramatically in future
decades, with the US census estimating 50 million postmenopausal women by year 2020. The
average age of menopause is 51 years, and life expectancy for women in the United States is 85
years; thus, women will live one third of their lives after menopause. Medical care of
postmenopausal women will be critical to enable the ‘baby boomer’ generation to remain active

physically, emotionally, and professionally while maintaining a high quality of life [173,174].

Many women arrive at their menopause transition years without knowing anything about what
they might expect, or when or how the process might happen, and how long it might take. As a
result, a woman who happens to undergo a strong perimenopause with a large number of
different effects may become confused and anxious, fearing that something abnormal is
happening to her. There is a strong need for more information and more education on this subject

[175].
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1.6 RATIONALE OF THE PRESENT STUDY:

Cardiovascular diseases (CVDs) are the leading cause of mortality and morbidity among the
postmenopausal women in developed as well as developing countries. The incidence of CVD is
lower in premenopausal women than in men; however, CVD risk in postmenopausal women is
3.4 times than that in premenopausal women. These differences in risk are partially related to
increases in homocysteine (Hcy) and C-reactive protein (CRP). Soy milk is rich in
phytoestrogen, it has been claimed that phytoestrogens, particularly soy isoflavones, have
beneficial effects on cardiovascular diseases (CVDs) and diabetes; however, the underlying
mechanism for these effects still need to be established. In the present study the effect of soy
milk on homocysteine (Hcy, an important risk for CVDs), C-reactive protein (CRP, one of the
marker of inflammatory status) and insulin resistance (a major defect in diabetes & CVDs) were
explored in response to short-term intake of soy milk. Soy bean products are now marketed in
Bangladesh and those can contribute to the health and well being of our population. The
popularization of the products are, however, slow and a major reason for the lower rate of market
growth is the lack/shortage of evidence on the health consequences of these products.
Postmenopausal women create substantial family and social burden. In Bangladesh, so far no
study has addressed the reduction of postmenopausal problems through diet based strategies.
Under this context the present study has been under taken to investigate the effect of isoflavones

on the underlying markers of inflammation in postmenopausal women.
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1.7 HYPOTHESIS:

Isoflavones in Soy milk reduce serum homocysteine and C-reactive protein among

postmenopausal women.
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1.8 OBJECTIVES:

1.8.1 General Objective
The general objective of the study was to determine the effect of Soy milk Isoflavones on
CVDs risk factors in postmenopausal women.

1.8.2 Specific Objectives

The specific objectives of the study were:

e To explore the effect of Soy milk Isoflavones on CVDs related clinical parameters of
postmenopausal women; and

e To determine the effect of Soy milk Isoflavones on two important biochemical
markers (Hcy and CRP) of subclinical inflammation and insulin resistance which play

a vital role in the pathophysiology of CVDs.
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SUBJECTS AND METHODS:

2.1 Place of the study:

The study was conducted in the Institute of Nutrition and Food Sciences (INFS), University of
Dhaka and in the Biomedical Research Group (BMRG), Bangladesh Institute of Research &
Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM), Dhaka, Bangladesh.

2.2 Subjects

Thirty Six postmenopausal women

2.3 Inclusion criteria
o Aged>40 yrs
e Menopause within the last 1 year

e  Women who are non-users of hormone therapy and have an intact uterus

2.4 Exclusion criteria
e Subjects with chronic illness advised for hospitalization.

e Subjects unable to answer (mental illness, severe neuro complications, disability etc)

2.5 Preparation of the subjects
After selection the purpose of the study was explained in details to each subject and written

consent was taken from each of them. Subjects were requested to fast overnight (10-12 hours).

2.6  Study design

It was an un-blinded open ended trial where 36 women, under a randomized cross-over design,
consumed 350 ml of the soy milk 2 times/day (calculated with a target 30 mg isoflavones daily)
for 3 weeks. Soybeans, cultivated in Bangladesh, were collected directly from the producers, and
milk was prepared by following a standardized manual procedure. The subjects were advised to
follow the usual lifestyle during the period. The control group did not receive any other placebo
product. At 10-12 hrs overnight fasting the blood samples were collected from the women at the
day of ‘0’. They were then divided into two groups randomly. Group-A consumed the milk for 3

weeks and Group—B were on their usual diet. Their fasting blood samples were collected on 21
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days. After 10 days of wash out period the fasting blood samples were again collected on the 31*
days. The groups were then crossed over and the subjects who consumed Soy milk in the first 21
days started their usual diet and the other subjects started to consume the Soy milk for the next 21
days. The final blood sampling was done on 52™ days. All blood samples were preserved at -

20°C for future analysis.
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Figure 2A: Soy Bean

Figure 2B: Soy Milk
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2.7 Study period: This study was carried during May-2012 to May-2013.

2.8 Determination of sample size: Sample size was determined by the following formula
(Bland 2002):

(n1- p2y*=f (a, p)o* (1/nl+1/n2)
Where,
nl is the sample size of the Control group;
n2 is the sample size of the Soy milk group;

(u1- pn2) is the difference of the mean values between Control and Soy milk group assumed to be
clinically meaningful for the purpose of the study; o is the standard deviation of the parameter;

f (a,p)= {ua+u2 (1-p)}*

With a as the significance level, p is the power of the study and u is the value of the Standard
Normal Distribution.

Taking serum glucose as the main outcome of interest and putting

pl - u2=1, nl=n2=n (sample size equal for both groups), c=1.0 (from experience in the same
population), and f (a, p) as 10.5 (table 18.1 from Bland with a value 0.05, p=0.90)

12=10.5 x 1> x (1/n+1/n)
n =(10.5x1x2)1

=21

2.9 History of the subjects

The history of the subjects was collected by an interviewer-administered questionnaire.

2.9.1 Questionnaire:
Basic core, expanded and optional variables with regards to socio-economic and demographic
data (age, location, education, occupation and monthly income), family history of diseases,

physical activity was incorporated into the questionnaire (Appendix-).
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Control Group (n=18) Washout Period Soy Milk Group (n=18)

Soy Milk Group (n=18) Washout Period Control Group (n=18)

Control Group

Randomization

Study Subjects

v

(n=36)

Soy Milk Group

Figure 3: Flow chart of cross-over design

2.9.2 Anthropometric measurements

2.9.2.1 Height (m)

Standing height was measured using appropriate scales (Detect-Medic, Detect scales INC, USA)
without shoes. The subject was positioned fully erect, with the head in the Frankfurt plane (with
the line connecting the outer canthus of the eyes and the external auditory meatus perpendicular
to the long axis of the trunk); the back of the head, thoracic spine, buttocks, and heels touched
the vertical axis of the anthrop meter and the heels were together. Height was recorded to the

nearest 5 mm.

2.9.2.2 Weight (kg)
The balance was placed on a hard flat surface and checked for zero balance before measurement.
The subjects were in the center of the platform wearing light cloths without shoes. Weight was

recorded to the nearest 0.5 Kg.
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2.9.2.3 Calculation of BMI (Kg/mz)
Body mass index (BMI) of the subjects was calculated using following formula:

BMI = Weight (kg)/ Height (m?)

2.9.2.4 Waist circumference (cm)

Waist circumference was measured to the nearest 0.5 cm with a soft non-elastic measuring tape.
The tape was snug, but not so tight as to cause skin indentation or pinching. The waist
circumference was taken to the nearest standing horizontal circumference between the lower
border of the 12th rib and the highest point of the iliac crest on the mid-axillary line at the end of

normal expiration.

2.9.2.5 Hip circumference (cm)

Hip circumference was measured on the maximum circumference over the buttocks using soft
non-elastic measuring tape and reading was taken to the nearest 0.5 cm. Participants were asked
to breath normally, the reading were taken after gentle exhaling. The measuring tape was held
firmly, ensuring its horizontal position. The tape was loose enough to allow the observer to place

one figure between the tape and subject’s body.

2.9.2.6 Calculation of WHR
Waist to hip ratio (WHR) of the study subjects was calculated as the ratio of waist circumference

divided by hip circumference.

2.9.3 Measurement of blood pressure

Blood pressure was measured using Barometric Sphygmomanometer. Standard protocol was
followed to record blood pressure data. Blood pressure was measured in sitting position, with
calf at the level of the heart. After 10 minutes of rest a second reading was taken and average
was recorded. Recorded Korotkoff sound I (the first sound) and V (the disappearance of sound)
denoted the systolic blood pressure (SBP) and diastolic blood pressure (DBP), respectively
(according to WHO-IHS).
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2.10 Laboratory Methods

2.10.1 Sample collection and storage

After overnight fasting (10-12 hours) blood was collected between 8.00-9.00 am. Venous blood
(~6 ml) was obtained by venipuncture following standard procedure. Subjects were then allowed
to drink glucose (75 g in 300 ml of water). They were requested not to take any food and be
rested for two hours. After 2 hours of glucose intake the second blood sample (3.00 ml venous
blood) was taken. Fasting and postprandial blood samples were taken into plain tube (~6 cc),
allowed to clot for 30 minutes and serum was separated by centrifugation for 10 min at 3000 rpm
and then the serum was collected at least 600 ul in each four aliquot. Blood samples were
maintained at 4°c until separation and serum was frozen at -30°c within an hour of sample
collection. One aliquot was used for measuring OGTT, lipid profile, liver enzymes, creatinine,
second aliquot for Insulin and the third aliquot for inflammatory marker (hs-CRP & tHcy)
measurement respectively. The remaining aliquot was frozen at —30° C for further measurement.

Serum was not allowed to be thawed until the assay is performed.

2.10.2 Biochemical Parameter:

e Serum glucose fasting was analyzed by glucose oxidase-method (Randox, UK).

e Serum lipid profile (Total cholesterol, TG, and HDL) was measured by enzymatic-
colorimetric methods (Randox, UK).

e SGPT was measured by enzymatic-colorimetric method (Randox, UK).

e Serum insulin was determined by an ELISA method (DRG-International, Germany).

e Serum CRP was measured by an ELISA method (DRG-International, Germany).

e Insulin secretory function (HOMA%B) and insulin sensitivity (HOMA%S) was calculated
by Homeostasis Model Assessment (HOMA) using HOMA Sigma software.

e tHcy was measure by Fluorescence Polarization Immunoassay.

2.11 Data analysis:

All analysis was done by appropriate statistical methods using SPSS 11.5 (SPSS, Inc. Chicago.
IL. USA) Windows package. Pooled data for the two groups were used to calculate the baseline
and final values which were then compared by paired t-test. Univariate or multivariate analysis

was done where as appropriate.
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2.12 Ethical Considerations:

Ethical clearance was taken from appropriate authority prior to the commencement of data
collection. Informed written consent was obtained from the patients. Confidentially of the

information collected from subjects were maintained with utmost care.
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RESULTS:

3.1 Sociodemographic characteristics of the study subjects (Table-1)

The sociodemographic characteristics of the study subjects are given in Table 1. A total number
of thirty Six (36) postmenopausal subjects were included in the study. Among them age [yrs,
(Mean + SD)] was 50+5.16. Majority were urban residents (94.4%). Among the subjects 72.2%
were service holder and 27.8% were housewife. On the basis of education, the study subjects
were divided into three groups- illiterate- primary (66.7%), secondary (13.9%) and graduate
(19.4%).

Table-1: Sociodemographic characteristics of the study subjects (n=36)

Variable Frequency percent
Age in yr (M+SD) 50+£5.16
Education
[lliterate-Primary 24 66.7
Secondary 5 13.9
Graduate & Above 7 19.4
Occupation
Housewife 10 27.8
Service 26 72.2
Family Expenditure
5,000-10,000 15 41.7
10,000-20,000 11 30.6
<20,000 10 27.8
Residence
Urban 34 94.4
Rural 2 5.6
Religion
Muslim 34 94.4
Hindu 2 5.6

Values are expressed as M£SD or numbers and percentages as appropriate.
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3.2 Frequency distribution of the study subjects by BMI (n=36)

Figure 1 shows the distribution of the study according to different BMI categories (adapted from
WHO guideline - 2004). Among the subjects 6% under wt (n=2), 39% normal (n=14), 44% over
wt (n=16) & 11% obese (n=4).

4(11%)  2(6%)

14

16(44%)

® Under wt
® Normal range
W Over wt

B Obese

Figure 4: Pie Chart shows the percentage of BMI of the study subjects
33 Frequency distribution of the study subjects by W/H ratio (n=36)

Figure 2 shows the distribution of the study subjects according to different W/H ratio range
(n=36). Most of the study subjects were obtain w/h ratio to 0.8-0.9 (50%; n=18), <0.8 (11%;
n=4) and >0.9 (39%; n=14).
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Figure 5: Distribution of the study subjects by W/H ratio 33
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34 Frequency distribution of the study subjects by physical activity (n=36)

Figure 3 shows the frequency distribution of the study subjects according to different physical
activity level per minutes. Among the subjects 44% (n=16) were low, 17% (n=6) moderate and

39% (n=14) were attain high physical activity.

14 (39%) 16 (44%)

-
r
4

= Mild <60
®m Moderate 60-180
m High >180

6 (17%)

Figure 6: Frequency distribution of the study subjects by physical activity (n=36)

3.5 Clinical characteristics of the study subjects (n=36)

The clinical characteristics of the study subjects are given in Table 2. Among the
postmenopausal women systolic blood pressure (Mean + SD) was 114+11.61 and diastolic blood

pressure (Mean + SD) was 75+10.03.

Table-2: Clinical characteristics of the study subjects (n=36)

Variable Mean+SD
SBP 114+11.61
DBP 75+10.03

Values are expressed as M+SD.
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3.6 Biochemical characteristics of the study subjects (Table 3)

Biochemical characteristics of the study subjects (n=36) are given in Table 3. Variables were
expressed as Mean+SD, of which fasting blood glucose (FBG) was 5.37+0.68; post prandial
glucose (PPG) was 6.42+1.02; serum triglyceride (S TG) was 159.92+63.83; serum cholesterol
(S Chol) was 215.03+44.55; serum high density of lipoprotein (S HDL) was 41.97£8.08; serum
low density of lipoprotein (S LDL) was 140.56+£36.97; serum non esterified fatty acid (S NEFA)
was [median (range)] 0.43(0.32); c-reactive protein (CRP) was 3.30+2.43; homocysteine Hcy
was 10.40+4.60; serum fasting insulin (S Insulin) was 17.0849.41; homeostasis model
assessment [3-cell function (HOMA%B) was 160+80.22; homeostasis model assessment insulin
sensitivity (HOMA%S) was 48+20.95; serum IR (S IR) was 4.06+2.19; serum glutamate
pyruvate transaminase (SGPT) was 21.8349.20; serum creatinine (S Creat) was 0.94+0.16;
serum urea (S Urea) was 22.89+7.86; serum uric acid (S Uric Acid) was 5.80+0.96 and serum

total protein was 7.60+1.09.

Table-3: Biochemical characteristics (Baseline) of the study subjects (n=36)

Variable Mean+SD
FBG (mmol/l) 5.3740.68
AG (mmol/l) 6.42+1.02
S TG (mg/dl) 159.92+63.83
S Chol (mg/dl) 215.03+44.55
S HDL (mg/dl) 41.97+8.08
S LDL (mg/dl) 140.56+£36.97
S NEFA (mmol/l) 0.43(0.32)
CRP (mg/1) 3.30+£2.43
Hcy (umol/L) 10.40+4.60
S Insulin (uIU/ml) 17.08+9.41
HOMA IR 4.06+2.19
HOMA%B 160+80.22
HOMA%S 48+20.95
SGPT (U/L) 21.83+9.20
S Creatinine (mg/dl) 0.94+0.16
S Urea (mg/dl) 22.89+7.86
S Uric Acid (mg/dl) 5.80+0.96
Total Protein (gm/1) 7.60+1.09

Results are expressed as mean + SD, median (range)
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3.7 Effect of soy milk on glycemic and lipidemic status of subjects during 0-21 days
(Table 4)

Table 4 shows effects of soy milk on glycemic and lipidemic status of postmenopausal women
subjects during 0 to 21 days time period. Fasting blood glucose levels (mmol/l, Mean + SD) of
the Control group was 5.28+0.65 (on ‘0" day) and 5.39+0.69 (on ‘21" day); soy milk group was
5.46+0.72 (on 0" day) and 5.33+0.57 (on "21" day), during O to 21 days. Between Control and
soy milk group, On '0" day: Control group was 5.28+0.65 and soy milk group was 5.46+0.72;
On 21" day: Control group was 5.394+0.69 and soy milk group was 5.33+0.57. No significant

difference was found there.

Serum triglyceride levels (mg/dl, Mean + SD) of the Control group was 160.11+£65.89 (on "0’
day) and 152.28+28.35 (on 21" day); soy milk group was 159.72+63.62 (on '0" day) and
133.72423.36 (on 21" day), during 0 to 21 days. Low significant difference was found in soy
milk group between ‘0’ to ‘21° days where p value was 0.088. But no significant difference was
found between Control and soy milk group, On 0" day: Control group was 160.11+65.89 and
soy milk group was 159.72+63.62; On "21" day: Control group was 152.28+28.35 and soy milk
group was 133.72+23.36.

Serum cholesterol levels (mg/dl, Mean + SD) of the Control group was 212.444+42.15 (on "0’
day) and 120.67+41.25 (on 21" day); soy milk group was 217.61£47.91 (on ‘0" day) and
120.174£50.89 (on "21" day), during 0 to 21 days. Between Control and soy milk group, On "0’
day: Control group was 212.44+42.15 and soy milk group was 217.61+47.91; On 21" day:
Control group was 210.67+41.25 and soy milk group was 220.17+50.89. No significant

difference was found there.

Serum HDL levels (mg/dl, Mean £+ SD) of the Control group was 44.944+7.90 (on '0" day) and
46.00+6.24 (on "21" day); soy milk group was 39.00+£7.30 (on '0" day) and 45.22+6.20 (on 21’
day), during 0 to 21 days. Significant difference was found in soy milk group. P vable of the soy
milk group was 0.005. But between Control and soy milk group, On "0" day: Control group was
44.94+7.90 and soy milk group was 39.00+7.30; On "21" day: Control group was 46.00+£6.24 and

soy milk group was 45.224+6.20. No significant difference was found there.
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Serum LDL levels (mg/dl, Mean + SD) of the Control group was 135.56+33.76 (on "0" day) and
131.28432.76 (on "21° day); soy milk group was 145.56+40.26 (on "0" day) and 151.11+44.46
(on "21" day), during 0 to 21 days. Between Control and soy milk group, On 0" day: Control
group was 135.56+33.76 and soy milk group was 145.56+40.26; On ‘21" day: Control group was
131.28432.76 and soy milk group was 151.11+44.46. No significant difference was found there.

Serum NEFA levels (mmol/l, Mean £ SD) of the Control group was 0.48+0.64 (on 0" day) and
0.32+0.18 (on 21" day); soy milk group was 0.37+0.22 (on '0" day) and 0.19+0.17 (on 21’
day), during 0 to 21 days. Significant difference was found in soy milk group. P value of the soy
milk group was 0.010. But no significant difference was found between Control and soy milk
group on ‘0" day and 21" day. On "0” day, Control group was 0.48+0.64 and soy milk group was
0.37£0.22. On 21" day, Control group was 0.32+0.18 and soy milk group was 0.19+0.17.
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Table-4: Effect of Soy milk on glycemic and lipidemic status of subjects during 0-21 days

(n= 18 in each group)

Parameters 0 day 21 days t/P value

FBG (mmol/l)
Control Group 5.28+0.65 5.39+0.69 -0.743/0.467
Soy Milk Group 5.46+0.72 5.33+0.57 0.924/0.369
t/p value -0.78/0.442 0.29/0.774

S TG (mg/dl)
Control Group 160.11+65.89 152.28+28.35 0.53/0.602
Soy Milk Group 159.72+63.62 133.72+23.36 1.81/0.088
t/p value -0.02/0.986 2.143/0.039

S Chol (mg/dl)
Control Group 212.44+42.15 210.67+41.25 0.29/0.777
Soy Milk Group 217.61+47.91 220.17+50.89 -0.25/0.803
t/p value 0.344/0.733 -0.62/0.542

S HDL (mg/dl)
Control Group 44.94+7.90 46.00+£6.24 -0.75/0.461
Soy Milk Group 39.00+7.30 45.22+6.20 -3.25/0.005
t/p value -2.35/0.025 0.48/0.633

S LDL (mg/dl)
Control Group 135.56+33.76 131.28+32.76 0.60/0.554
Soy Milk Group 145.56+40.26 151.11+44.46 -0.83/0.419
t/p value 0.81/0.425 -1.52/0.137

S NEFA (mmol/l)
Control Group 0.48+0.64 0.32+0.18 1.04/0.312
Soy Milk Group 0.37+0.22 0.19+0.17 2.89/0.010
t/p value -0.60/0.514 2.187/0.036

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21 day
were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was

considered as statistically significant, n= number of subjects.
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3.8 Effect of soy milk on glycemic and lipidemic status of postmenopausal women
subjects during 31-52 days (Table 5)

Table 5 shows effects of soy milk on glycemic and lipidemic status of the subjects during 31 to
52 days time period. Fasting blood glucose levels (mmol/l, Mean + SD) of the Control group was
5.394+0.51 (on ‘31" day) and 5.23+0.49 (on 52" day); soy milk group was 5.564+0.43 (on ‘31’
day) and 5.18+0.49 (on 52 day), during 31 to 52 days. Serum FBG of soy milk group decreased
significantly (p=0.005) during 31 to 52 day. But between Control and soy milk group, On *31°
day: Control group was 5.39+0.51 and soy milk group was 5.56+0.43; On '52" day: Control
group was 5.23+0.49 and soy milk group was 5.18+0.49. No significant difference was found

there.

Serum triglyceride levels (mg/dl, Mean + SD) of the Control group was 149.67+45.23 (on "31’
day) and 122.22+39.40 (on '52° day); soy milk group was 180.61£98.93 (on ‘31" day) and
138.33+53.03 (on '52" day), during 31 to 52 days. Between Control and soy milk group, On "31°
day: Control group was 149.67+45.23 and soy milk group was 180.61£98.93; On 52" day:
Control group was 122.22439.40 and soy milk group was 138.33+53.03. No significant

difference was found there.

Serum cholesterol levels (mg/dl, Mean = SD) of the Control group was 207.56+40.62 (on "31’
day) and 215.17+£39.01 (on '52° day); soy milk group was 212.224+34.15 (on ‘31" day) and
208.11+43.91 (on '52" day), during 31 to 52 days. Between Control and soy milk group, On "31°
day: Control group was 207.56+40.62 and soy milk group was 212.224+34.15; On 52" day:
Control group was 215.17+£39.01 and soy milk group was 208.11+43.91. No significant

difference was found there.

Serum HDL levels (mg/dl, Mean + SD) of the Control group was 42.78+5.81 (on 31" day) and
41.06£6.51 (on '52" day); soy milk group was 39.50+3.18 (on ‘31" day) and 43.29+12.54 (on
527 day), during 31 to 52 days. Between Control and soy milk group, On 31" day: Control
group was 42.78+5.81 and soy milk group was 39.50+3.18; On "51" day: Control group was
41.06+6.51 and soy milk group was 43.29+12.54. No significant difference was found there.
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Serum LDL levels (mg/dl, Mean + SD) of the Control group was 134.72439.57 (on "31" day)
and 143.17+£33.21 (on '52° day); soy milk group was 131.22435.31 (on ‘31" day) and
134.44+33.45 (on "52" day), during 31 to 52 days. Between Control and soy milk group, On 31’
day: Control group was 134.72+39.57 and soy milk group was 131.22+35.31; On '52" day:
Control group was 143.17+33.21 and soy milk group was 134.44+33.45. No significant

difference was found there.

Serum NEFA levels (mmol/l, Mean + SD) of the Control group was 0.39+0.23 (on ‘31" day) and
0.294+0.19 (on '52" day); soy milk group was 0.30+£0.19 (on "31" day) and 0.26+0.17 (on 52’
day), during 31 to 52 days. Serum NEFA of control group decreased significantly (p= 0.060)
during 31 to 52 day. On ‘31" day: Control group was 0.394+0.23 and soy milk group was
0.30+£0.19. On 52" day: Control group was 0.29+0.19 and soy milk group was 0.26+0.17. No

significant difference was found there.
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Table-5: Effect of Soy milk on glycemic and lipidemic status of subjects during 31-52 days

(n= 18 in each group)

Parameters 31 days 52 days t/P value

FBG (mmol/l)
Control Group 5.39+0.51 5.23+0.49 0.99/0.338
Soy milk Group 5.56+0.43 5.18+0.49 3.21/0.005
t/p value -1.06/0.297 0.31/0.761

S TG (mg/dl)
Control Group 149.67+45.23 122.22+39.40 2.87/0.011
Soy milk Group 180.61+£98.93 138.33+£53.03 2.12/0.049
t/p value -1.21/0.236 -1.03/0.308

S Chol (mg/dl)
Control Group 207.56+40.62 215.17+£39.01 -1.28/0.219
Soy milk Group 212.22+34.15 208.11+43.91 0.68/0.507
t/p value -0.37/0.711 0.51/0.614

S HDL (mg/dl)
Control Group 42.78+5.81 41.06+6.51 0.99/0.333
Soy milk Group 39.50+3.18 43.29+12.54 -1.35/0.195
t/p value 2.10/0.043 -0.67/0.506

S LDL (mg/dl)
Control Group 134.72+39.57 143.17+£33.21 -1.73/0.102
Soy milk Group 131.22+35.31 134.44433.45 -0.43/0.672
t/p value 0.28/0.781 0.79/0.438

S NEFA (mmol/l)
Control Group 0.39+0.23 0.29+0.19 2.02/0.060
Soy Milk Group 0.30+0.19 0.26+0.17 0.78/0.448
t/p value 1.28/0.208 0.57/0.570

Comparison between 31 day 52 day values of the same individual were compared by Paired- t
test (n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21
day were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was

considered as statistically significant, n= number of subjects.
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3.9 Effect of Soy milk on insulinemic status of subjects during 0-21 days (Table 6)

Table 6 shows effect of soy milk on insulinemic status of postmenopausal women subjects
during 0 to 21 days time period. Serum Insulin (Mean £ SD) of the Control group was
16.26+6.60 (on ‘0" day) and 16.36+7.41 (on "21" day); soy milk group was 17.89+£11.72 (on "0’
day) and 22.06+21.05 (on "21" day), during 0 to 21 days. Between Control and soy milk group,
on ‘0" day: Control group was 16.26+6.60 and soy milk group was 17.89+£11.72; On 21" day:
Control group was 16.36+£7.41 and soy milk group was 22.06+£21.05. No significant difference

was found there.

HOMA IR (Mean = SD) of the Control group was 3.79£1.55 (on '0" day) and 3.85+1.63 (on 21’
day); soy milk group was 4.33£2.70 (on "0" day) and 5.22+4.93 (on ‘21’ day), during 0 to 21
days. Between Control and soy milk group, on 0" day: Control group was 3.794+1.55 and soy
milk group was 4.33+2.70; On "21" day: Control group was 3.85+1.63 and soy milk group was
5.22+4.93. No significant difference was found there.

HOMAY%B levels (percent, Mean + SD) of the Control group was 161+71.44 (on '0" day) and
145+58.87 (on "21" day); soy milk group was 159+90.24 (on "0" day) and 176+123.47 (on "21’
day), during 0 to 21 days. Between Control and soy milk group, on ‘0" day: Control group was
161£71.44 and soy milk group was 1594+90.24; On "21" day: Control group was 145+58.87 and

soy milk group was 176+123.47. No significant difference was found there.

HOMAY%S levels (percent, Mean + SD) of the Control group was 48+20.31 (on '0" day) and
51435.93 (on "21° day); soy milk group was 48+22.16 (on ‘0" day) and 50+28.12 (on "21" day),
during 0 to 21 days. Between Control and soy milk group, On "0" day: Control group was
48+20.31 soy milk group was 48+22.16; On "21" day: Control group was 51435.93 and soy milk

group was 50£28.12. No significant difference was found.
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Table-6: Effect of Soy milk on insulinemic status of subjects during 0-21 days

(n=18 in each group)

Parameters 0 day 21 days t/P value

S Insulin (uI'U/ml)
Control Group 16.26+6.60 16.36+7.41 -0.046/0.964
Soy Milk Group 17.89+11.72 22.06+21.05 -1.27/0.222
t/p value -0.51/0.611 -1.084/0.286

HOMA IR
Control Group 3.79£1.55 3.85+1.63 -0.159/0.876
Soy Milk Group 4.33+£2.70 5.2244.93 -1.130/0.274
t/p value -0.737/0.466 -1.120/0.271

HOMA%B
Control Group 161+71.44 145+58.87 0.88/0.392
Soy Milk Group 159+90.24 176+123.47 -1.02/0.324
t/p value 0.08/0.933 -0.97/0.34

HOMA%S
Control Group 48+20.31 51+35.93 -0.46/0.650
Soy Milk Group 484+22.16 50+28.12 -0.42/0.679
t/p value -0.001/0.999 0.13/0.90

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21 day
were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant, n= number of subjects.

3.10 Effect of Soy milk on insulinemic status of subjects during 31-52 days (Table-7)

Table 7 shows effect of soy milk on insulinemic status of postmenopausal women subjects
during 31 to 52 days time period. Serum Insulin (Mean + SD) of the Control group was
24.16+17.94 (on "31" day) and 19.77£18.98 (on 52" day); soy milk group was 17.27+5.96 (on
31" day) and 18.49+10.22 (on '52" day), during 31 to 52 days. Between Control and soy milk
group, on ‘31" day: Control group was 24.16+17.94 and soy milk group was 17.274+5.96; On *52°
day: Control group was 19.77+18.98 and soy milk group was 18.49+£10.22. No significant

difference was found there.

HOMA IR (Mean + SD) of the Control group was 5.88+4.42 (on ‘31" day) and 4.78+5.28 (on
527 day); soy milk group was 4.25+1.47 (on 31" day) and 4.344+2.62 (on "52" day), during 31 to
52 days. Between Control and soy milk group, on ‘31" day: Control group was 5.88+4.42 and
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soy milk group was 4.25+1.47; On "52" day: Control group was 4.78+5.28 and soy milk group

was 4.34+2.62. No significant difference was found there.

HOMAY%B levels (percent, Mean + SD) of the Control group was 171+98.22 (on "31" day) and
155+£80.04 (on '52" day); soy milk group was 146+£50.84 (on 31" day) and 161+£60.17 (on "52°
day), during 31 to 52 days. Between Control and soy milk group, On "31" day: Control group
was 171+98.22 and soy milk group was 146+50.84; On '52" day: Control group was 155+80.04

and soy milk group was 161£60.17. No significant difference was found.

HOMAY%S levels (percent, Mean = SD) of the Control group was 41+22.70 (on "31" day) and
47419.99 (on '52° day); soy milk group was 42+15.40 (on 31" day) and 45+20.04 (on '52" day),
during 31 to 52 days. Between Control and soy milk group, On ‘31" day: Control group was
41+22.70 and soy milk group was 42+15.40; On "52’day, Control group was 47£19.99 and soy

milk group was 45+20.04. No significant difference was found.

Table-7: Effect of Soy milk on insulinemic status of subjects during 31-52 days

(n= 18 in each group)

Parameters 31 days 52 days t/P value

S Insulin (uIU/ml)
Control Group 24.16+17.94 19.77+18.98 1.37/0.188
Soy Milk Group 17.27+5.96 18.49+10.22 -0.58/0.571
t/p value 1.55/0.131 0.253/0.802

HOMA IR
Control Group 5.88+4.42 4.78+5.28 1.02/0.324
Soy Milk Group 4.25+1.47 4.34+2.62 -0.13/0.899
t/p value 1.49/0.147 0.32/0.752

HOMA%B
Control Group 171+98.22 155+80.04 0.82/0.422
Soy Milk Group 146+50.84 161+60.17 -0.94/0.361
t/p value 0.93/0.360 -0.28/0.783

HOMA%S
Control Group 41+£22.70 47+19.99 -1.09/0.290
Soy Milk Group 42+15.40 45+20.04 -0.56/0.581
t/p value -0.21/0.838 0.36/0.721

Comparison between 31 day 52 day values of the same individual were compared by Paired- t
test (n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21
day were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant, n= number of subjects.
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3.11 Effect of Soy milk on C-reactive protein, homocysteine of subjects during 0-21 days
(Table-8)

Table 8 shows effects of soy milk on h C-reactive protein and homocysteine of postmenopausal
women subjects during 0 to 21 days time period. Serum CRP levels (mg/L, Mean + SD) of
Control group was 3.284+2.03 (on "0" day) and 3.12+2.43 (on '21° day); soy milk group was
3.324£2.84 (on '0" day) and 2.94+0.20 (on "21" day), during 0 to 21 days. Between Control and
soy milk group, On "0" day: Control group was 3.28+2.03 and soy milk group was 3.32+2.84;
On 21’ day: Control group was 3.12+2.43 and soy milk group was 2.94+0.20. No significant

difference was found between Control and soy milk group.

Serum tHcy (mg/dl, Mean + SD) of Control group was 11.81£5.93 (on ‘0" day) and 11.67+7.19
(on "21" day); soy milk group was 8.98+2.05 (on ‘0" day) and 8.93+1.86 (on "21" day), during 0
to 21 days. Between Control and soy milk group, On 0" day: Control group was 11.81£5.93 and
soy milk group was 8.98+2.05; On "21" day: Control group was 11.67+7.19 and soy milk group

was 8.93+1.86. No significant difference was found between Control and soy milk group.

Table-8: Effect of Soy milk on C-reactive protein, homocysteine of subjects during 0-21
days; (n= 18 in each group)

Parameters 0 day 21 days t/P value
CRP (mg/l)
Control Group 3.28+2.03 3.12+£2.43 0.43/0.672
Soy Milk Group 3.32+2.84 2.94+0.20 1.15/0.264
t/p value 0.05/0.959 0.23/0.817
Hcy (mg/dl)
Control Group 11.81£5.93 11.67£7.19 0.27/0.791
Soy Milk Group 8.984+2.05 8.93+1.86 0.14/0.890
t/p value 1.91/0.065 1.57/0.127

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21 day
were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant, n= number of subjects.
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3.12 Effect of Soy milk on C-reactive protein, homocysteine of subjects during 31-52 days
(Table-9)

Table 9 shows effects of soy milk on C-reactive protein and homocysteine of the postmenopausal
women subjects, during 31 to 52 days time period. Serum CRP levels (mg/L, Mean + SD) of
Control group was 3.23+£2.35 (on "31" day) and 2.694+2.31 (on ‘52" day); soy milk group was
3.05+£2.43 (on "31" day) and 3.584+2.25 (on 52" day), during 31 to 52 day. Between Control and
soy milk group, On 31" day: Control group was 3.23+2.35 and soy milk group was 3.05+2.43;
On 52" day: Control group was 2.69+2.31and soy milk group was 3.58+2.25. No significant
difference was found.

Serum Hcey (mg/dl, Mean + SD) of Control group was 8.32+1.89 (on '31" day) and 8.37+1.92
(on '52" day); soy milk group was 10.96+5.33 (on ‘31" day) and 10.94+5.68 (on "52" day),
during 31 to 52 day. Between Control and soy milk group, On 31" day: Control group was
8.32+1.89 and soy milk group was 10.96+5.33; On 52" day: Control group was 8.37£1.92 and

soy milk group was 10.9445.68. No significant difference was found.

Table-9: Effect of Soy milk on C-reactive protein, homocysteine of subjects during 31-52
days; (n= 18 in each group)

Parameters 31 days 52 days t/P value
CRP (mg/l)
Control Group 3.23+£2.35 2.69+2.31 1.11/0.283
Soy Milk Group 3.05+2.43 3.58+2.25 -1.19/0.250
t/p value 0.23/0.820 -1.18/0.247
Hcy (mg/dl)
Control Group 8.32+1.89 8.37£1.92 -0.15/0.882
Soy Milk Group 10.96+5.33 10.94+5.68 0.05/0.963
t/p value -1.98/0.056 -1.82/0.078

Comparison between 31 day 52 day values of the same individual were compared by Paired- t

test (n=36).0n the other hand comparison between Control and soy milk Groups on 0 day and 21
day were done by unpaired t-test (n=18). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant, n= number of subjects.
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3.13 Effect of soy milk on glycemic and lipidemic status of study subjects (Base line Vs
End point) (Table 10)

Table 10 shows effect of soy milk on glycemic and lipidemic status of the subjects (Base point
Vs End point). Fasting blood glucose levels (mmol/l, Mean = SD) of Control group: at base line
was 5.34+0.58 and at end point was 5.31+£0.59; soy milk group: At base line was 5.51+0.59 and
at end point was 5.26+0.53. Serum FBG of soy milk group decreased significantly (p=0.009)
during base line to end point. But no significant difference was found between Control and soy
milk group, At base line: Control group was 5.344+0.58 and soy milk group was 5.51£0.59; At
end point: Control group was 5.31+0.59 and soy milk group was 5.26+0.53.

Serum triglyceride levels (mg/dl, Mean = SD) of Control group, at base line was 154.89+55.95
and at end point was 137.25+37.11; soy milk group: At base line was 170.17+82.66 and at end
point was 136.03+40.45. Serum triglyceride of soy milk group decreased significantly (p=0.008)
during base line to end point. But no significant difference was found Between Control and soy
milk group, At base line: Control group was 154.89+55.95 and soy milk group was
170.17+£82.66; At end point: Control group was 137.25+37.11 and soy milk group was
136.03+40.45.

Serum cholesterol levels (mg/dl, Mean + SD) of Control group, at base line was 210.00+40.87
and at end point was 212.92+39.63; soy milk group: At base line was 214.92+41.10 and at end
point was 214.14+47.24. Between Control and soy milk group, At base line: Control group was
210.00+40.87 and soy milk group was 214.92+41.10; At end point: Control group was
212.92439.63 and soy milk group was 214.144+47.24. No significant difference was found.

Serum HDL levels (mg/dl, Mean + SD) of Control group, at base line was 43.86+6.92 and at end
point was 43.53+6.77; soy milk group: At base line was 39.25+5.56 and at end point was
44.1549.79. Serum HDL of soy milk group increased significantly (p=0.006) during base line to
end point. Between control and soy milk group, At base line: Control group was 43.86+6.92 and
soy milk group was 39.25+5.56; At end point: Control group was 43.53+6.77 and soy milk group
was 44.15+9.79. No significant difference was found. Serum HDL of soy milk group decreased

significantly at base line (p=0.003).
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Serum LDL levels (mg/dl, Mean £+ SD) of Control group, at base line was 135.14+36.26 and at
end point was 137.224+33.06; soy milk group: At base line was 138.39+£38.02 and at end point
was 142.784+39.68. Between Control and soy milk group, At base line: Control group was
135.14£36.26 and soy milk group was 138.39+38.02; At end point: Control group was
137.22433.06 and soy milk group was 142.78+39.68. No significant difference was found.

Serum NEFA levels (mmol/l, Mean £+ SD) of Control group, at base line was 0.43+0.48 and at
end point was 0.30+0.19; soy milk group: At base line was 0.33+0.21 and at end point was
0.22+0.17. Serum NEFA level of soy milk group decreased significantly where P value was
0.013 respectively from base line to end point. Between Control and soy milk group, At base
line: Control group was 0.434+0.48 and soy milk group was 0.33+0.21; At end point: Control
group was 0.30+0.19 and soy milk group was 0.22+0.17.
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Table-10: Effect of Soy milk on glycemic and lipidemic status of subjects (Base line Vs End

point) (n=36 in each group)

Parameters Base line End point t/P value

FBG (mmol/l)
Control Group 5.3440.58 5.31+0.59 0.22/0.824
Soy Milk Group 5.51+0.59 5.26+0.53 2.75/0.009
t/p value -1.25/0.214 0.42/0.676

S TG (mg/dl)
Control Group 154.89+55.95 137.25+37.11 2.00/0.053
Soy Milk Group 170.17+82.66 136.03+40.45 2.80/0.008
t/p value -0.92/0.362 0.13/0.894

S Chol (mg/dl)
Control Group 210.00+40.87 212.92439.63 -0.68/0.503
Soy Milk Group 214.92+41.10 214.14+47.24 0.13/0.895
t/p value -0.51/0.612 -0.12/0.906

S HDL (mg/dl)
Control Group 43.86+6.92 43.53+6.77 0.30/0.768
Soy Milk Group 39.25+£5.56 44.1549.79 -293/0.006
t/p value 3.12/0.003 -0.31/0.756

S LDL (mg/dl)
Control Group 135.14+36.26 137.22+33.06 -0.48/0.637
Soy Milk Group 138.39+38.02 142.78+39.68 -0.89/0.382
t/p value -0.37/0.712 -0.65/0.521

S NEFA (mmol/l)
Control Group 0.43+0.48 0.30+0.19 1.61/0.116
Soy Milk Group 0.33+0.21 0.22+0.17 2.60/0.013
t/p value 1.15/0.253 1.94/0.056

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=72).0n the other hand comparison between Control and Soy Milk Groups on 0 day and 21 day
were done by unpaired t-test (n=30). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant.
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3.14 Effect of Soy milk on insulinemic status of subjects (Base line Vs End point) (Table-
11)

Table 11 shows effect of soy milk on insulinemic status of the postmenopausal women (Base
point Vs End point). Fasting serum Insulin levels (Mean = SD) of Control group, at base line was
20.21£13.91 and at end point was 18.06£14.30; soy milk group: At base line 17.5849.17 and at
end point was 20.27£16.41. Between Control and soy milk group, At base line: Control group
was 20.21£13.91 and soy milk group was 17.58+9.17; At end point: Control group was
18.06+14.30 and soy milk group was 20.27+16.41. No significant difference was found.

HOMA 1R levels (Mean + SD) of Control group, at base line was 4.83+3.43 and at end point was
4.32+3.88; soy milk group: at base line 4.29+2.15 and at end point was 4.78+3.91. Between
Control and soy milk group, At base line: Control group was 4.83+3.43 and soy milk group was
4.29+2.15; At end point: Control group was 4.32+3.88and soy milk group was 4.78+3.91. No

significant difference was found.

HOMAY%B levels (percent, Mean + SD) of Control group, at base line was 166+84.77 and at end
point was 1504+69.42; soy milk group: At base line 153+72.47 and at end point was 169+96.01.
Between Control and soy milk group, At base line: Control group was 166+84.77 and soy milk
group was 1534+72.47; At end point: Control group was 150+69.42 and soy milk group was
169+£96.01. No significant difference was found.

HOMAY%S levels (percent, Mean = SD) of Control group, at base line was 44+21.50 and at end
point was 49+28.73; soy milk group: At base line was 45+19.01 and at end point was 47+24.20.
Between Control and soy milk group, At base line: Control group was 44+21.50 and soy milk
group was 45+19.01; At end point: Control group was 49+28.73 and soy milk group was
47+24.20. No significant difference was found.
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Table-11: Effect of Soy milk on insulinemic status of subjects (Base line Vs End point)

(n= 36 in each group)

Parameters Base line End point t/P value

S Insulin (uI'U/ml)
Control Group 20.21+13.91 18.06£14.30 0.909/0.369
Soy Milk Group 17.58+9.17 20.27+16.41 -1.29/0.206
t/p value 0.948/0.346 -0.609/0.544

HOMA IR
Control Group 4.83+3.43 4.32+3.88 0.89/0.380
Soy Milk Group 4.29+2.15 4.78+3.91 0.96/0.345
t/p value 0.806/0.423 -0.505/0.615

HOMA%B
Control Group 166+84.77 150+£69.42 1.22/0.231
Soy Milk Group 153+72.47 169+96.01 -1.40/0.170
t/p value 0.71/0.478 -0.96/0.342

HOMA%S
Control Group 44421.50 49+28.73 -1.02/0.312
Soy Milk Group 45+19.01 47+24.20 -0.69/0.492
t/p value -0.14/0.889 0.30/0.762

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=72).0n the other hand comparison between Control and Soy Milk Groups on 0 day and 21 day
were done by unpaired t-test (n=36). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant.
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3.15 Effect of Soy milk on C-reactive protein, homocysteine of subjects (Base line Vs End
point) (Table-12)

Table 12 shows Effect of soy milk on C-reactive protein and homocysteine of study subjects
(Base line Vs End point). Serum CRP levels (mg/l, Mean = SD) of Control group: at base line
was 3.25+2.16 and at end point was 2.91+2.34; soy milk group: At base line was 3.18+2.61 and
at end point was 3.26+2.22. Between Control and soy milk group, At base line: Control group
was 3.25+2.16 and soy milk group was 3.18+2.61; At end point: Control group was 2.91+2.34

and soy milk group was 3.26+2.22. No significant difference was found.

Serum Hcy levels (mg/l, Mean + SD) of Control group: at base line was 10.07+4.68 and at end
point was 10.02+5.45; soy milk group: At base line was 9.97+4.10 and at end point was
9.93+4.29. Between Control and soy milk group, At base line: Control group was 10.07+4.68
and soy milk group was 9.97+4.10; At end point: Control group was 10.02+5.45 and soy milk

group was 9.93+4.29. No significant difference was found.

Table-12: Effect of Soy milk on C-reactive protein, homocysteine of subjects
(Base line Vs End point); (n= 36 in each group)

Parameters Base line End point P value
CRP (mg/l)
Control Group 3.25+£2.16 2.91+2.34 1.15/0.256
Soy Milk Group 3.18+2.61 3.26+2.22 -0.28/0.784
t/p value 0.12/0.902 -0.67/0.508
Hcy (mg/dl)
Control Group 10.07+4.68 10.02+5.45 0.15/0.878
Soy Milk Group 9.97+4.10 9.93+4.29 0.13/0.898
t/p value 0.09/0.927 0.07/0.940

Comparison between 0 day 21 day values of the same individual were compared by Paired- t test
(n=72).0n the other hand comparison between Control and Soy Milk Groups on 0 day and 21 day
were done by unpaired t-test (n=36). Values were expressed as Meanx SD. P<0.05 was
considered as statistically significant.
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3.16 Pearson’s correlation analysis of CRP & Hcy with some significant variables at two
different time points (n= 36 in each group) (Table-14)

On Pearson’s correlation analysis of CRP showed significant positive correlation with BMI

(r=0.416, p=0.012), WHR (1=0.330, p=0.049) and fasting insulin (r=0.286/p=0.015) and at

baseline while at the endpoint CRP showed significant positive correlation with BMI (r=0.538,
p=0.001) and WHR (1=0.343, p=0.041). On the other hand, Hcy showed significant positive
correlation with age (r=0.451, p=0.006) and NEFA (r=0.407/p=<0.001) at baseline while in
endpoint it showed with age (r=0.508, p=0.002) only.

Table-13: Pearson’s correlation analysis of CRP & Hcy with some significant variables at
two different time points (n= 36 in each group)

E?l;ra“eri“ics Age BMI WHR Insulin | HOMA-IR NEFA
Baseline
CRP -0.040/0.818 | 0.416/0.012 | 0.330/0.049 | 0.286/0.015 | 0.217/0.683 | -0.137/0.252
Hey 0.451/0.006 | 0.038/0.828 | 0.045/0.794 | -0.011/0 .925 | -0.026/0.827 | 0.407/<0.001
Endpoint
CRP -0.002/0.992 | 0.538/0.001 | 0.343/0.041 | 0.131/0.273 | 0.161/0.177 | -0.119/0.320
Hey 0.508/0.002 | 0.010/0.955 | 0.081/0.638 | -0.081/0.497 | -0.120/0.315 | -0.204/ 0.086
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3.17 Multiple linear regression analysis taking CRP as dependent variable after adjusting
the effects of major confounders at base line (Table 14)

Table 13 shows Logistic regression analysis of CRP according to the confounding independent
variables (age, BMI, WHR, lipid profile, HOMA%B). There was a negative significant
association was found of HOMA%B ($=-0.352 [95% CI: -0.021-0.002], p=0.043) at base line.

Table 14: Multiple linear regression analysis taking CRP as dependent variable after

adjusting the effects of major confounders at base line

95% Confidence Interval

Variables B t p-value
Lower
Bound Upper Bound
(Constant)
-2.068 0.048 -26.253 -0.101

Age (yrs)

-0.181 -1.079 0.290 -0.248 0.077
BMI (kg/m°)

0.499 3.052 0.005 0.112 0.572
WHR

0.369 2.360 0.026 1.935 27.740
TG (mg/dl)

0.560 1.234 0.228 -0.014 0.057
CHOL (mg/dl)

-0.875 -0.617 0.543 -0.207 0.111
HDL-c (mg/dl)

0.147 0.498 0.622 -0.138 0.226
LDL-c (mg/dl)

0.637 0.537 0.596 -0.118 0.202
HOMA%B

-0.352 -2.121 0.043 -0.021 <0.001

Regression coefficient R’=0.432; p=0.032
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3.18 Multiple linear regression analysis taking CRP as dependent variable after
adjusting the effects of major confounders at end point (Table 15)

At end point group CRP showed significant negative association with HOMA%B (B=-0.360
[95% CI: -0.017-<0.001], p=0.041) after adjusting the effects of major confounders (age, BMI,
W/P ratio and lipid profile).

Table 15: Multiple linear regression analysis taking CRP as dependent variable after
adjusting the effects of major confounders at end point

95% Confidence Interval
Variables B t p-value
Lower
Bound Upper Bound
(Constant)
-2.581 0.016 -27.843 -3.180

Age (yrs)

-0.096 -0.573 0.571 -0.196 0.110
BMI (kg/m”)

0.554 3.730 0.001 0.161 0.554
WHR

0.349 2.128 0.043 0.470 25.921
TG (mg/dl)

0.149 0.937 0.357 -0.015 0.040
CHO (mg/dl)

-0.106 -0.323 0.749 -0.039 0.028
HDL-c (mg/dl)

-0.062 -0.360 0.722 -0.154 0.108
LDL-c (mg/dl)

0.237 0.779 0.443 -0.022 0.049
HOMA%B

-0.360 -2.016 0.041 -0.017 <0.001

Regression coefficient R*=0.491; p=0.010
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3.19 Multiple linear regression analysis taking Hcy as dependent variable after adjusting
the effects of major confounders at end point (Table 16)

At end point group Hcy showed significant negative association with HOMA%S ($=-0.521
[95% CI: -0.157-(-0.019)], p=0.041) and HOMA IR (B=-0.382 [95% CI: -1.111-(-0.001)],
p=0.050) after adjusting the effects of major confounders (age, BMI, W/P ratio).

Table 16: Multiple linear regression analysis taking tHcy as dependent variable after
adjusting the effects of major confounders at end point

95% Confidence Interval
Variables B t p-value
Lower Upper
Bound Bound
(Constant)
-0.218 0.829 -30.844 24.885
Age (yrs)
0.630 4.139 <0.001 0.332 0.978
BMI (kg/m”)
0.025 0.166 0.869 -0.420 0.495
WHR
-0.171 -1.094 0.283 -43.392 13.125
HOMA%S
-0.521 -2.604 0.014 -0.157 -0.019
HOMA-IR
-0.382 -2.045 0.050 -1.111 -0.001

Regression coefficient R’=0.408; p=0.006
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DISCUSSION

Menopause is an important but obligatory physiological phenomenon which creates a number of
biological, psychological and social problems imposing additional risk and challenge in the life
of a woman. Now a day’s hormone replacement therapy (HRT) is used to improve the quality of
life among menopausal women. However estrogens, influencing coagulation parameters, may
increase the risk of thrombosis [176], and enhancing markers of inflammation, such as C-
reactive protein (CRP) [177], may increase the risk of myocardial diseases [176]. Furthermore,
the modest but important increased prevalence of breast cancer in women taking HRT, is another
major limitation of this therapy [178,179]. Phytoestrogens may be an alternative of conventional
HRT. The particular plant molecules of interest are isoflavones, which are found in abundance in
soybeans and their derivative foods. After menopause, women experience changes in body
composition, especially increase in fat mass. Additionally, advancing age, decreased physical
activity and increased inflammation may predispose them to develop type-2 diabetes. Isoflavones
have been shown to improve metabolic parameters in postmenopausal women. However, the
effect of isoflavones on adipo-cytokines remains unclear. Reports about isoflavones effects on
plasma homocysteine and serum CRP in postmenopausal women are very few. Recently, plasma
homocysteine reduction has been reported in postmenopausal women treated with soy foods
[180]. Recent studies suggest that Soy milk Isoflavones, could be an alternative of HRT, to
create effect on two important biochemical markers (Hcy and CRP) of subclinical inflammation

and insulin resistance which play a vital role in the pathophysiology of CVDs.

Controlled clinical and experimental studies have been performed to clarify the role of
isoflavones in the prevention of cardiovascular diseases and particularly their effect on
cholesterolemia in humans. Most studies have been performed in postmenopausal women. The
results are inconsistent, however; some studies show a decrease in total cholesterol and low-
density lipoprotein concentrations, and an increase in high-density lipoprotein levels, and other
investigations fail to show any beneficial effect of soy isoflavones on lipid profiles. Many
mechanisms may explain the beneficial effects of soy protein on cholesterolemia. A decrease in
the absorption of cholesterol and biliary acids [181] and an increase in the activity of low-density

lipoprotein (LDL) receptors [182] may be implicated. However, the components of soy-based
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preparations responsible for their hypocholesterolemic effect have not been identified with
certainty. The protein and its constituent amino acids may have important roles to play [182].
One suggestion is that isoflavones naturally present in soy may contribute to a beneficial effect
on cholesterolemia. However, the hypocholesterolemic effect of isoflavones and the mechanisms
possibly implicated remain controversial. In this study, among the lipidemic profile serum HDL
(mg/dl) was significantly higher (p=0.005) at the time point of 21* days compared to 0 day in
Soy milk group. Serum triglycerides (mg/dl) and NEFA (mmol/l) were significantly lower
(p=0.088) and (p=0.010) respectively in Soy milk group at 21* days compared to 0 day. After 10
days of wash out period serum triglycerides was significantly lower (p=0.049) in both groups at
5o days compared to 31* days. On the other hand, at the time point of baseline and endpoint
serum triglycerides, HDL and NEFA were significantly lower (p=0.008; p=0.006 and p=0.013)
respectively in endpoint compared to the baseline values. In another epidemiologic study
association between one-year dietary phytoestrogen intake and metabolic cardiovascular risk
factors in 939 postmenopausal women participating in the Framingham Study [183]. Therefore,
these results suggest that a high isoflavone intake may be associated with a slightly decreased
risk of cardiovascular disease. Another study by Han et al. in which postmenopausal women
received a placebo containing soy protein without isoflavones or a supplement of soy protein
plus isoflavones showed a significant reduction in total cholesterol and LDL-C concentrations by
the isoflavones supplementation in comparison with baseline values [184]. According to the
authors, these beneficial effects may be attributed to the weak estrogenic action of isoflavones.
Two recent studies in Asian postmenopausal women with normal baseline cholesterol levels
showed no significant effect of isoflavones on total, LDL-C, and HDL-C concentrations at the
end of the study in comparison with placebo37 or baseline38 values. In the study of Uesugi et al.,
a non significant decrease in total and LDL-C levels was observed [185]. In that study, the

subjects had a high usual consumption of isoflavones [185].

In vitro and animal studies have suggested that soy protein and isoflavones have favorable
effects on glucose and insulin regulation, but intervention studies in humans are limited. Among
the various effects of isoflavones, the role of LDL reduction seems to be well documented;
however, other metabolic effects, such as blood glucose control, are rarely investigated. In a
study by showed soy isoflavones lower fasting blood glucose and insulin levels in

58



Dhaka University Institutional Repository CHAPTER 4

postmenopausal women [186]. Although most of studies claimed that soy isoflavones have
hypoglycemic and insulinemic activity, so far the effects and mechanisms remain controversial.
To our best knowledge this is the first report in Bangladesh investigating to clinical trial of soy
isoflavones preparation used to reduce insulin resistance, improved glycemic control. In this
study the effects on serum glucose did not showed any difference between 0-21 days, but after
10 days wash out period serum FBG of soy milk group decreased significantly (p=0.005) during
31 to 52 day. However, at the time point of baseline and endpoint serum FBG of soy milk group
decreased significantly (p=0.009). In another study did not support the hypothesis that soy
protein with isoflavones or soy isoflavone extracts could improve glycemic control or insulin
sensitivity in postmenopausal Chinese women with prediabetes or initial untreated diabetes. An
RCT noted a significant interaction between the isoflavone treatment and baseline FG
concentration on the changes of FG. Several published trials that examined the effects of soy
protein or isoflavones on FG or fasting insulin yielded inconsistent results, but glycemic control
and insulin sensitivity were not the primary outcome measures in most of these trials. Only one
trial that reported the results of a 2-h oral glucose tolerance test showed no significant changes in
the FG and 2-h PG after 24 wk of supplementation with 30 g soy protein, 100 mg isoflavones,
and 9 g fiber [187]. In addition, other studies showed the effect of soy on glycemic control in
diabetes have shown inconsistent results that have been primarily attributed to the soluble fiber
content of soybean preparation [149—151]. Our study results are inconsistent with this finding. In
our study the insulinemic profile (fasting insulin, HOMA%B, HOMA%S and HOMA-IR) did
not show any significant difference between the two time points. In a small study of 14 women
and 6 men, 6 weeks of treatment with soy protein (50 g/day), isoflavones (165 mg/day), and
cotyledon fiber (20 g/day) compared with placebo (casein 50 g/day and cellulose 20 g/day)
showed an improvement in lipid parameters but no difference in glucose, insulin, or HbAlc

[148].

In a subgroup of subjects, we also studied the effect of isoflavonoids on insulin resistance, which
is often associated with abnormalities in the concentrations of lipids and lipoproteins [137]. To
the best of our knowledge, there are no previous data on the concomitant effects of isoflavonoids
on lipids and insulin in nondiabetic postmenopausal women in Bangladesh. Therefore, we are
confident that an oral 2-h glucose tolerance test (75 g) would be efficient enough to detect

59



Dhaka University Institutional Repository CHAPTER 4

clinically significant changes in insulin resistance. We expected to see an improvement in insulin
sensitivity during isoflavone intake in our postmenopausal nondiabetic women because previous
data imply a hypoinsulinemic effect of soy protein rich in isoflavones [145, 188]. However,
another study showed that isoflavonoids failed to affect the glucose-insulin balance in our
normoinsulinemic subjects [189]. Our study results are in agreement with this study where we
did not find any significant effect of isoflavones on lowering the insulin resistance as well as
improving the insulin secretion and sensitivity among the post menopausal women in between

the baseline and endpoint.

Since inflammation is believed to have a role in the pathogenesis of cardiovascular events,
measurement of markers of inflammation has been proposed as a method to improve the
prediction of the risk of these events. hs-CRP proved to be the strongest and most significant
predictor of the risk of future cardiovascular events. Other study documented that CRP is
primarily derived from the liver, and therefore it was of significance that phytoestrogen did not
affect the levels of liver enzymes in menopausal patients [190] and the use of isoflavonoids by
postmenopausal women failed to affect the concentrations of the vascular surrogate markers
CRP. Previous research found no effect of soy protein or isoflavones on CRP [191]. The current
study confirms these results by showing no effect of soy protein components on CRP
concentrations in postmenopausal women. We may now conclude that phytoestrogens do not
have any direct or indirect effect on the synthesis of CRP in the liver. Moreover, our data are in
line with previous findings that a 1-month, high isoflavone regimen (73 mg/d) caused no changes

in levels of CRP, in middle-aged women [191].

Consumption of soy foods has been associated with a reduced risk of coronary heart disease
(CHD) in women [192]. However, the cardiovascular risk factors altered by soy consumption
and mechanisms involved have yet to be conclusively established. Historically, the majority of
research has focused on soy and plasma lipids, but as the paradigm of atherogenesis has shifted
from a disease of simple lipid accumulation to a complex condition of chronic inflammation and
vascular dysfunction, additional risk factors (that is, homocysteine (Hcy) and markers of vascular
inflammation) have emerged as potential targets for soy. Although the present study did not find

an effect of soy consumption on serum Hcy concentration which suggests that differences in
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isoflavone bioavailability among subjects may influence the effect of soy on Hcy. Results of
similar Hcy investigations have not been published stratified by plasma isoflavone concentration
to refute or support this theory. However, studies reporting a change in Hey [193, 194] provided
2- to 3-fold higher isoflavone doses than those without a significant effect [195-197]. While
these investigations suggest a potential role for isoflavones in lowering Hcy, a recent study
manipulating soy protein content of both isoflavones and phytate contradicts this theory [198]. In
this study of postmenopausal women, soy protein with native phytate levels reduced Hcy
concentrations regardless of isoflavone level, suggesting phytate instead of isoflavones as the

responsible component [198].

However, soy protein and isoflavone intake are negatively related to serum tHcy in
premenopausal women [199], but it is difficult to ascertain which component is responsible.
Although the finding by is controversial, they reported that soy protein with isoflavones exerted
a tHcy-lowering effect [194]. Other investigators suggested that, whereas soy protein reduces
tHcy, this effect is independent of isoflavone content [200, 196] and thus may be due to another

component of soy.

Another study, reported that measures of central adiposity (waist/hip ratio, waist girth, visceral
fat) and overall adiposity (body mass index, subcutaneous fat, weight, percent body fat) were
positively correlated with C-reactive protein levels among postmenopausal women [201]. This is
inconsistent with our study where on Bivariate correlation analysis CRP showed significant
positive correlation with BMI (r=0.416, p=0.012), WHR (r=0.330, p=0.049) and fasting insulin
(r=0.286/p=0.015) at baseline while at the endpoint CRP showed significant positive correlation
with BMI (r=0.538, p=0.001), WHR (1=0.343, p=0.041).

On the other hand, tHcys showed significant positive correlation with age (r=0.451, p=0.006)
and NEFA (r=0.407/p=<0.001) at baseline while at endpoint it showed only with age (r=0.508,
p=0.002) only. Other study showed that plasma homocysteine in middle-aged women is an
independent risk factor for myocardial infarction and in particular mortality due to myocardial
infarction [202]. On multiple linear regression analysis, CRP was found to be significant
negative association with HOMA%B (B=-0.352, p=0.043) at base line after adjusting the
confounding independent variables (age, BMI, WHR, lipid profile and HOMA%B). At end point
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group CRP showed significant negative association with HOMA%B (p=-0.360, p=0.041) after
adjusting the effects of major confounders (age, BMI, W/H ratio and lipid profile). While at end
point group Hcy showed significant negative association with HOMA%S (B=-0.521, p=0.041)
and HOMA IR (B=-0.382, p=0.050) after adjusting the effects of major confounders (age, BMI,
W/P ratio). But this association disappeared after adjusting the same confounders at baseline.
From the above mentioned data it may conclude that soya isoflavones seemed to have beneficial
role on the reduction of cardiovascular risk markers among Bangladeshi postmenopausal women
and further studies needs to be elucidated by considering a follow up study with large sample

size.
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CONCLUSIONS

Prevention through changes in lifestyle or early detection and treatment of elevated fasting blood
glucose, hypertension, and hyperlipidemia are necessary for prevention of many chronic diseases
in Bangladeshi women reaching after menopausal status. Health professionals should consider
the post-menopausal women as a major target group for prevention of CVDs, which is an

underlying condition of many noncommunicable diseases.

In conclusion, this study, have shown that the isoflavones, after 21 days of treatment, does not
modify homocysteine and CRP plasma level from baseline, without any significant difference
from endpoint. So it is reasonable to suggest that isoflavones does not increase the risk linked to
elevated circulating levels of these independent factors of cardiovascular disease. However, soy
Isoflavones seem to have beneficial effects on hyperglycemia and dyslipidemia among
postmenopausal women and the effects seems to be associated through lowering of insulin

resistance and chronic subclinical inflammation.
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LIMITATIONS

It is un-blinded trial

Duration is relatively short-, particularly to find out the effects on the marker of
inflammatory status.

Patients were not under constant monitoring.
Menopausal status was self-reported and could have recall bias.

Study may have selection bias during cases recruitment due to selection of urban women
from lower socioeconomic class and may not be generalized to the whole Bangladeshi

women.

RECOMMENDATIONS

Postmenopausal women can be advised to take regular soy milk.

Further large scale and comprehensive clinical trials should be conducted with various
constituents of soy milk.
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BIOCHEMICAL ANALYSES

The following biochemical parameters were analyzed for the study.

7.1. ESTIMATION OF GLUCOSE

Glucose was estimated by enzymatic colorimetric (GOD-PAP) method in the Hitachi 704
Automatic Analyzer, Hitachi Ltd., Tokyo, Japan using reagents of RANDOX Laboratories
Ltd., UK.

7.1.1. Principle

Glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The
hydrogen peroxide formed reacts with phenol and 4-aminophenazone under catalysis of
peroxidase to form a red violet quinoneimine dye as indicator (Trinder, 1969).

Glucose
Glucose + H,O _ Oxidase | Gluconic acid + H,0,

2H,0, + 4-aminophenazone + phenol Peroxidase Quinoneimine + 4H,0

7.1.2. Reagents

Contents Initial concentration of solution
Phosphate Buffer 0.1 mol/L, pH 7.0

Phenol 11 mol/L

4-aminophenazone 0.77 mmol/L

Glucose oxidase >1.5 kU/L

Peroxidase >1.5 kU/L

Glucose Standard 5.55 mmol/L (100 mg/dL)
Uranyl Acetate 0.16%

7.1.3. Materials
e Micro-centrifuge tube
e Micropipettes and pipettes
e Disposable tips
e Automatic Analyzer (Boehringer Mannheim, 704; HITACHI)
7.1.4. Procedure
The method determines glucose without deproteinization. The instrument was calibrated

before estimation. Serum and reagent were taken in specific cup. They were arranged serially
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into the Auto analyzer. The Auto analyzer was programmed for the estimation of glucose and
allowed to run with following procedure:
5 pl sample and 500 pl reagent were mixed and incubated at 37° C for 10 minutes. The
reaction occurred in reaction cell or cup. The absorbance of the sample and the standard
against the reagent blank were measured at 500 nm within 60 minutes.
7.1.5. Calculation of the result
Optical densities or absorbances were fed into a computer and calculation was done using the
software program. Values for the unknown samples were calculated by extrapolating the
absorbance for the standard using following formula.

Asample

Glucose concentration (mmol/L) = —— xx 5.55
Standard

7.2. ESTIMATION OF TOTAL CHOLESTEROL

Total cholesterol was measured by enzymatic endpoint method (Cholesterol
Oxidase/Peroxidase) method in the Hitachi 704 Automatic Analyzer, Hitachi Ltd., Tokyo,
Japan using reagents of RANDOX Laboratories Ltd., UK.

7.2.1. Principle

The cholesterol is determined after enzymatic hydrolysis and oxidation. The indicator
quinoneimine is formed from hydrogen peroxide and 4-aminoantiphyrine in the presence of

phenol and peroxidase (Richmond, 1973).

7.2.2. Reagents

Contents Initial concentration of solution
Phosphate Buffer 0.1 mol/L, pH 7.0

Phenol 11 mol/L

4-aminophenazone 0.77 mmol/L

Glucose oxidase >1.5 kU/L

Peroxidase >1.5 kU/L

Glucose Standard 5.55 mmol/L (100 mg/dL)
Uranyl Acetate 0.16%
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7.2.3. Materials
e Micro-centrifuge tube
e Micropipettes and pipettes
e Disposable tips
e Automatic Analyzer (Boehringer Mannheim, 704; HITACHI)
7.2.4. Procedure
Serum and reagents were taken in specific cup or cell. They were arranged serially. Then ID
number for each test was entered in the Auto analyzer. 5 ul sample and 500 pl reagent were
mixed and incubated at 37°C for 5 minutes within the Auto lab. The reaction occurred in
reaction cell or cup. The absorbance of the sample and the standard against the reagent blank
were measured at 500 nm within 60 minutes.
7.2.5. Calculation of the result
Concentration of cholesterol in the sample was calculated by using software program with the
following formula.

ASample

Cholesterol concentration (mg/dL) = X concentration of standard.

AStandard

7.3. ESTIMATION OF TRIGLYCERIDE (TG)

Serum triglyceride was measured by enzymatic colorimetric (GPO-PAP) method in the
Automatic Analyzer, Hitachi 704, Hitachi Ltd., Tokyo, Japan using reagents of RANDOX
Laboratories Ltd., UK.

7.3.1. Principle

Sample triglycerides incubated with a lipoprotein lipase liberate glycerol and fatty acids.
Glycerol is converted to glycerol-3-phosphate by glycerol kinase and ATP.Glycerol-3-
phosphate oxidase (GPO) oxidizes glycerol-3-phosphate into dihydroxy acetone phosphate
and H,0O,. In the presence of peroxidase, hydrogen peroxide oxidizes the chromogen-4-
aminoantipyrine and 4-chlorophenol to a violet colored complex. The quinone formed is
proportional to the amount of triglycerides present in the sample. The principle is based on

the following reaction system (Fossati and Prencipe, 1982).
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Triglyceride _ Lipase , glycerol + Fatty acids
Glycerol
Glycerol + ATP —&inase _, olycerol-3-phosphate + ADP
Glycerol
P {?phate
Glycerol-3-phosphate + O, —Oxidase dihydroxy acetone phosphate + H,O,

2H,0, + 4-aminophenazone + 4- chlorophenol —Peroxidase , (y1inoneimin+HCIl+ 4H,0
p p

7.3.2. Reagents

Content Concentrations in the Test
Buffer

Pipes Buffer 40 mmol/L, pH 7.6
4-choloro-phenol 5.5 mmol/L
Magnesium-ions 17.5 mmol/L

7.3.3. Enzyme Reagent

4-aminophenazone

ATP 1.0 mmol/L

Lipases >150 U/ml
Glycerol-3-phosphate oxidase 1.5 U/ml

Standard 2.29 mmol/L (200 mg/dL)

7.3.4. Materials

e Micropipettes and pipettes

e Disposable tips

e Auto analyzer (Boehringer Mannheim, 704; HITACHI)
7.3.5. Procedure
Serum and reagents were taken in specific cup. They were arranged serially. Then ID number
for test was entered in the analyzer. Five (5) ul sample and 500 ul reagent were mixed and
incubated at 37°C for 5 minutes within the cell. Reading was taken at 500 nm.
7.3.6. Calculation of result

Triglyceride concentration was calculated by following formula:

ASample

Triglyceride concentration (mg/dL) = A x Concentration of standard.
Standard
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7.4. ESTIMATION OF HIGH DENSITY LIPOPROTEIN (HDL) CHOLESTEROL
High density lipoprotein cholesterol (HDL-C) was measured by Differential Precipitation,
Enzymatic colorimetric test & Endpoint method using reagent of Linear Chemicals, Spain.
7.4.1. Principle

HDL (High Density Lipoprotein) is separated from chylomicrons, VLDL (very low density
lipoprotein) and LDL (Low density lipoprotein) by precipitating reagent (phosphotungstic
acid-magnesium chloride). After centrifugation, the cholesterol content of HDL fraction,
which remains in the supernatant, was determined by the enzymatic colorimetric method
using CHOD- PAP (Friedwald et al., 1972).

7.4.2. Materials and reagents

Precipitant Buffer

Lipid Controls

Randox aqueous Cholesterol Standard: 200 mg/dL

Reagent solution for cholesterol CHOP-PAP assay.

Pipettes (5 pul =50 pl, 100 pl-1000 pl) and Pipette Tips.

Multi-Channel Pipettes and Pipette Tips: 50-300 pl

Buffer and Reagent Reservoirs

Vortex Mixture

A S S R e

Deionized Water
10. Microtiter Plate Reader capable of reading absorbency at 450 nm 590 nm
11. Orbital Microtiter Plate Shaker
12. Absorbant Paper
7.4.3. Reagents composition
Phosphotungstic Acid: 0.55 mmol/L
Magnesium Chloride: 25 mmol/L
7.4.4. Standard Preparation
Dilute Randox aqueous cholesterol standard (200 mg/dL) with deionized water by volume of
0, 20, 40, 50, and 100 pl. The final volume was 200 pl.
7.4.5. Assay Procedure
1. 100 ml serum sample was taken in microcentrifuge tube.
2. 250 ml HDL-C precipitant was added.
3. Mixed well and allowed to sit for 10 minutes
4

. The mix components were vortexed and centrifuged for 15 minutes at 4000 rpm.
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5. 30 ul of each Standard was transferred in first six wells.

6. 30 ul of clear supernatant was transferred into the other wells.

7. 250 pl of cholesterol reagent was then added into all the 96 wells quickly using multi-

channel pipettes.

8. Incubated for 5 minutes at 37°C on orbital microtiter plate shaker.

9. Absorbance was read at 490 nm.
7.4.6. Calculation of the result
The HDL-C value of each sample was obtained as follows:
The net absorbance value for each level, obtained by subtracting the value for the HDLC
concentration (mg/dL) from the value of individual. The smooth linear curve was drawn and
the results of unknown samples were calculated using logistic function.
7.5. ESTIMATION OF LOW DENSITY LIPOPROTEIN (LDL) CHOLESTEROL
The LDL-Cholesterol level in serum was calculated by using by Friedewald formula
(Friedwald et al., 1972).

Formula

LDL cholesterol = {Total cholesterol — (HDL cholesterol + ;— x Triglyceride)}

7.6. ESTIMATION OF FASTING SERUM INSULIN

7.6.1. Principle

The DRG Insulin ELISA Kit is a solid phase enzyme-linked immunosorbent assay (ELISA)

based on the sandwich principle. The microtiter wells are coated with a monoclonal antibody

directed towards a unique antigenic site on the Insulin molecule. An aliquot of patient

sample containing endogenous Insulin is incubated in the coated well with enzyme conjugate,

which is an anti-Insulin antibody conjugated with Biotin. After incubation the unbound

conjugate is washed off. During the second incubation step Streptavidin Peroxidase Enzyme

Complex binds to the biotin-anti-Insulin antibody. The amount of bound HRP complex is

proportional to the concentration of Insulin in the sample. Having added the substrate

solution, the intensity of colour developed is proportional to the concentration of Insulin in

the patient sample.

7.6.2. Reagents

1. Microtiterwells, 12 x 8 (break apart) strips, 96 wells; Wells coated with anti-Insulin
antibody (monoclonal).

2. Zero Standard, 1 vial, 3 mL, ready to use 0 pIU/mL Contains non-mercury preservative.
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3. Standard (Standard 1-5), 5 vials, 1 mL, ready to use; Concentrations: 6.25 - 12.5 —25 - 50
and 100 plU/mL, Conversion: uplU/mL x 0.0433 = ng/mL x 23.09 = plU/mL The
standards are calibrated against international WHO approved Reference material NIBSC
66/304.; Contain non-mercury preservative.

4. Enzyme Conjugate, 1 vial, 5 mL, ready to use, mouse monoclonal anti-Insulin conjugated
to biotin; Contains non-mercury preservative.

5. Enzyme Complex, 1 vial, 7 mL, ready to use, Streptavidin-HRP Complex Contains non-
mercury preservative.

6. Substrate Solution, 1 vial, 14 mL, ready to use, Tetramethylbenzidine (TMB).

7. Stop Solution, 1 vial, 14 mL, ready to use, contains 0.5 M H2SO4, Avoid contact with the
stop solution. It may cause skin irritations and burns.

8. Wash Solution, 1 vial, 30 mL (40X concentrated).

7.6.3. Reagent Preparation

Wash Solution

Deionized water was added to the 40X concentrated Wash Solution. 30 mL of concentrated

Wash Solution was diluted with 1170 mL deionized water to a final volume of 1200 mL. The

diluted Wash Solution is stable for 2 weeks at room temperature.

7.6.4. Procedure
1. Microtiter wells were secured in the frame holder.

2. 25 pL of each Standard, control and samples were dispensed with new disposable tips
into appropriate wells.

3. 25 uL Enzyme Conjugate was dispensed into each well. Thoroughly mixed for 10
seconds.

4. Incubated for 30 minutes at room temperature.

5. The contents of the wells were shaked out briskly. The wells were rinsed 3 times with
diluted Wash Solution (400 uL per well). The wells were striked sharply on absorbent
paper to remove residual droplets.

6. 50 pL of Enzyme Complex was added to each well.

7. Incubated for 30 minutes at room temperature.

8. The contents of the wells were shaked out briskly. The wells were rinsed 3 times with
diluted Wash Solution (400 pL per well). The wells were striked sharply on absorbent
paper to remove residual droplets.

9. 50 uL of Substrate Solution was added to each well.
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10. Incubated for 15 minutes at room temperature.

11. The enzymatic reaction was stopped by adding 50 uL of Stop Solution to each well.

12. The absorbance (OD) of each well was determined at 450 £ 10 nm with a microtiter

plate reader.

7.6.5. Calculation
Optical densities obtained were used to calculate values of unknown samples using software,
Kinetic Calculation. Results were calculated by expanding standard curve.
7.7. DETERMINATION OF INSULIN SECRETORY CAPACITY AND INSULIN
SENSITIVITY
Homeostasis Model Assessment (HOMA) is a simple widely used method which derives
separate indices of B cell secretion (HOMA B) and insulin sensitivity (HOMA S) from the
Serum glucose and insulin concentrations under basal conditions by using mathematical
formula or software. Using HOMA, insulin sensitivity (HOMA-IR) is calculated as [fasting
insulin (mu/1) x fasting glucose (mmol/1)/22.5]. The HOMA model has been incorporated in a
simple MS-DOS-based computer program (HOMA-CIGMA software) that allows rapid
determination of % B (B cell secretion) and % S (insulin sensitivity) from measured values.
Although the simple equation gives a qualitatively useful approximation of the model
prediction, most authors prefer the computer model. In this study HOMA-CIGMA software
was used.
7.8. DETERMINATION OF HIGH SENSITIVITY C-REACTIVE PROTEIN
7.8.1. Principle of the hs-CRP ELISA
Microtiter strips coated with anti-hs-CRPantibody are incubated with diluted standard sera
and donor samples. During this incubation step hs-CRP is bound specifically to the wells.
After removal of the unbound serum proteins by a washing procedure, the antigen-antibody
complex in each well is detected with specific peroxidase-conjugated antibodies. After
removal of the unbound conjugate, the strips are incubated with a chromogen solution
containing tetra methyl benzidine and hydrogen peroxide: a blue colour develops in
proportion to the amount of immunocomplex bound to the wells of the strips. The enzymatic
reaction is stopped by the addition of 0.5M H2SO4 and the absorbance values at 450 nm are
determined. A standard curve is obtained by plotting the absorbance values versus the
corresponding standard values. The concentration of hs-CRP in donor samples is determined
by interpolation from the standard curve.

7.8.2. Reagents
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1. Coated Microtiter strips
12 x 8-well strips coated with monoclonal antibodies to human hs-CRP.
2. Standard Sera - 5 vials, each containing 1/10 prediluted hs-CRP standard solutions (0.2
ml): 0 - 04 -1-5-10 pg/ml. Calibrated against the NIBSC Ist International Standard,
85/506.
Contain 0.09 % NaN3; and antimicrobial agents as preservatives.
3. Conjugate - 1 vial, containing peroxidase conjugated monoclonal anti-human hs-CRP
antibodies (12 ml). Contains antimicrobial agents and an inert red dye.
4. Specimen Dilution Buffer - 1 vial, containing 40 ml dilution buffer 5x concentrated.
Contains 0.09 % NaN3 and antimicrobial agents and an inert green dye.
5. Washing Solution - 1 vial, containing 50 ml 20 x concentrated phosphate buffered
washing solution.
6. Chromogen Solution - 1 vial, containing 15 ml of a solution containing H,O, and
tetramethylbenzidin.
7. Stopping Solution -1 vial, containing 12 ml of 0.5M H,SO4
7.8.3. Materials required
1. Precision micropipettes and standard laboratory pipettes.
2. Clean standard laboratory volumetric glassware.
3. Clean glass tubes for the dilution of the samples.
4. A microtiterplate reader capable of measuring absorbencies at 450 nm
7.8.4. Reconstitution of the Reagents
Washing Solution: Dilute 50 ml of concentrated Washing Solution (5) to 1000 ml
with distilled water. Reconstituted solution can be stored at least 1 month, store at 2
°C — 8 °C. At higher temperatures, the concentrated Washing solution (5) may appear
cloudy, without affecting its performance. Upon dilution, the solution will be clear.
Sample Diluent: Dilute 40 ml of the concentrated Sample Diluent to 200 ml with
distilled water. Reconstituted solution can be stored at least 3 months or as long as

solution remains clear. Store at 2 °C — 8 °C.

7.8.5. Assay Procedure
1. The 10 x prediluted standard sera (2) are diluted 1:100 as follows: pipette 10 pl of
each calibrator into separate glass dilution tubes. Add 990 pl of diluted Specimen

Dilution Buffer (4) and mix carefully.
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2. The donor samples are diluted 1:1000 in two consecutive steps: pipette 10 ul of
each donor sample into separate glass dilution tubes and add 990 ul of diluted
Specimen Dilution Buffer (4). Mix thoroughly. Add 450 pl of diluted Specimen
Dilution Buffer to 50 ul of these 100 x prediluted samples. Mix thoroughly. Warning:
do not store the diluted samples for more than 8 hours.

3. Pipette 100 pl of the diluted calibrators and samples into each of a pair of adjacent
wells (1).

4. Incubate the covered microtiter strips for 30 + 2 min at room temperature.

5. Wash the microtiter strips three times with Washing Solution. This can either be
performed with a suitable microtiter plate washer or by briskly shaking out the
contents of the strips and immersing them in washing solution. During the third step,
the washing solution is left in the strips for 2-3 min. Change washing solution for each
cycle. Finally empty the microtiter strips and remove excess fluid by blotting the
inverted strips on adsorbent paper.

6. Add 100 pl of Conjugate Solution (3) and incubate the covered microtiter strips for
30 + 2 min at room temperature.

7. Repeat the washing procedure as described in step 5.

8. Add 100 pl of Chromogen (6) Solution to each well.

9. Incubate for 10 + 2 min at room temperature. Avoid light exposure during this step.
10. Add 50 pl of Stopping Solution (7) to each well.

11. Determine the absorbance of each well at 450 nm within 30 min following the

addition of acid.

7.8.6. Results
The average absorbance value of each calibrator is plotted against the corresponding
CRP-value and the best calibration curve (e.g. log/linear) is constructed. Use the
average absorbance of each donor sample obtained in the hsCRP ELISA to determine
the corresponding value by simple interpolation from the curve. Depending on the
experience and/or availability of computer capability, other methods of data reduction
may be used.

Minimal detectable concentration

The minimal detectable concentration is approximately 0.02 pg/ml
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7.9 MEASUREMENT OF HOMOCYSTEINE

The AxSYM homocysteine assay is a florescence polarization Immunoassay (FPIA) for the
quantitative measurement of total L-homocysteine in human serum or plasma on the AxXSYM

system.

7.9.1 Principle:

Bounde homocysteine (oxidized form) is reduced to free homocysteine that is enzymatically

converted to S-adenosyl-L-homocysteine (SAH) as follows:

7.9.2 Reduction: Homocysteine , mixed disulfide and prtine-bond froms of homocysteine

in the sample are reduced to form free homocysteine by the use of dithiotreitol (DTT).

Homocysteine-SS- homocysteine
R1-SS- homocysteine(R 1=residue) — homocysteine protine-SS-Hcy

7.9.3 Enzymatic conversion: Total free homocysteine is converted to SAH by the use of
SAH Hydroase and excess adenosine.

Homocysteine + Adenosine SAH Hydrolase SAH

Under physiological condisions, SAH hydrolase converts SAH to homocysteine.Excess
adenosine in the pretreatment solution drives the conversion of homocysteine to SAH the

recombinant SAH hydrolase.

7.9.4 Reagents:

e S-adenosyl-L-cysteine Fluorescein Tracer in phosphate buffer with protein (bovine)

stabilizer

e S-adenosyl-L-homocysteine homocysteine Hydrolase (recombinant) in phosphate

buffer with protein (recombinant) stabilizer.

e Anti-S-adenosyl-homocysteine (mouse monoclonal in phosphate buffer with protein (

Procine) stabilizer .
e Pretreatment solution containing dithiotheitol (DTT) and adenosine in citric acid.

Calibrators and controls.

Solution 4 (line diluent).
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7.9.5 Procedure: 1(one) ml venous blood was collected in a heparin or EDTA containing
tube.Serum or plasma specimens may be used in the AXSYM homocysteine assay. The
samples were centrifuged at 1000x g for 10 minutes.50 pl of sample is the minimum volume
require to perform the assay. Sample have been shown to be stable at -20°C for 8 month if
measurement not done immediately. The refrigerated samples were mixed thoroughly

thawing to ensure consistency of the results.

The AxSYM homocysteine reagents and sample were pipette in the following sequence:

7.9.6 Sampling Center

e Sample and all AxSYM homocysteine Regents required for one test were pipette by
the sampling probe into various wells of a Reaction vessels (RV).
e Sample, Pretreatment Solution 4 (Line diluents) and SAH hydrolase Enzyme were

pipetted into one well of the RV to make up the predilution mixture.

The RV was immediately transferred into the processing center. Further pipetting was done in

the processing center by the processing probe.

7.9.7 Processing Center:
e  An aliquot of the predilution mixture, Antibody, and solution 4 (Line diluent)
were delivered to the cuvette of the RV.

. Tracer, Solution 4, and a second aliquot of the predilution mixture were

transferred to the cuvette.

e SAH and labeled fluorescent light was measured by the FPIA optical assembly.

7.9.8 Expected Values: A majority of the scientific literature agress upon a range of

normal values (adult male and female) between 5 and 15 pmol/L.
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