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MENOPAUSE

The effect of red clover isoflavones on menopausal symptoms,
lipids and vaginal cytology in menopausal women: A randomized,
double-blind, placebo-controlled study
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Abstract

Background. The unexpected results of the Women’s Health Initiative study have decreased the use of conventional hormone
therapy (HT), changing physicians’ and patients’ attitudes towards HT and increasing their interest in alternative options.
Objective. The present study aimed to evaluate the effect of isoflavones contained in red clover extracts (Trifolium pratense)
on menopausal symptoms, lipids and vaginal cytology in menopausal women.

Methods. Sixty postmenopausal women aged > 40 years, non-users of HT, with Kupperman index score > 15, were double-
blindly randomized to receive either a commercially available red clover isoflavone supplement (80 mg/day) or placebo for 90
days. Subsequently, after a 7-day washout period, subjects switched to receive the opposite treatment for a further 90 days.
Kupperman index score was determined and fasting blood and vaginal cytologic sampling performed at baseline, 90 and 180 days.
Results.  Fifty-three women (88.3%) completed the trial. Mean age was 51.3 + 3.5 years, 69.7% of the women were aged
50 years or more. There was no significant effect on body mass index, weight or blood pressure after either treatment phase.
Baseline Kupperman index score decreased significantly after each treatment phase, with the decrease more pronounced after
the isoflavone phase (baseline: 27.2 £+ 7.7; after isoflavone: 5.9 + 3.9; after placebo: 20.9 + 5.3, p < 0.05). Red clover
isoflavone supplementation significantly decreased the rate of menopausal symptoms and had a positive effect on vaginal
cytology as expressed by improvement in karyopyknotic, cornification and basal cell maturation indices. Mean total
cholesterol, low-density lipoprotein-cholesterol and triglyceride levels also decreased; however, only the latter was
significantly lower compared with placebo.

Conclusions. Compared with placebo, red clover isoflavone supplementation in postmenopausal women significantly
decreased menopausal symptoms and had a positive effect on vaginal cytology and triglyceride levels.
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compliance in developed and non-developed coun-

Introduction L o . .
tries is low. Factors contributing to this low compli-

Median age of menopause varies in Latin America,
but in general has been reported to occur earlier than
among women in the USA and Europe, a fact that has
been related to the altitude of the geographical zone
and the lower educational and socioeconomic level of
its inhabitants [1-4]. In this sense, high intensity of
climacteric symptoms has been reported among low-
income Ecuadorian women [5]. Quality of life for
Latin American women is a direct consequence of the
age of menopause and the intensity of symptoms.
Women worldwide have received benefit from
hormone therapy (HT) for alleviation of the clima-
cteric syndrome and the prevention of osteoporosis
and other age-related conditions [6—9]. Despite this,

ance have been reported as side-effects, implicated
costs, poverty, poor health coverage and the fear of
developing cancer [10-12]. With regard to the latter,
HT use has further decreased after the unexpected
findings of the Women’s Health Initiative (WHI)
study in which one HT regimen significantly in-
creased the risk for cardiovascular events and breast
cancer [13]. In Chile, the use of HT decreased
significantly 3 months following publication of the
results of the WHI trial, indicating physicians’ and
patients’ changing attitudes towards HT [14]. There-
fore an ideal HT regimen should cost-effectively treat
climacteric symptoms, produce the least side-effects,
be accepted and easily managed by the medical
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community and lack the need for sophisticated
follow-up.

The surprising results of the WHI study have
increased research seeking for newer hormonal
compounds that may influence key target organs
effectively, selectively and in a physiological manner
[15]. Although this ideal treatment does not exist,
phytoestrogens approach this clinical profile. They are
plant-derived molecules, mainly represented by iso-
flavones, that exhibit estrogenic effects [16,17].
Although less potent than conventional estrogenic
compounds, their selective binding to the f§ estrogenic
receptor (ERp) allows a positive effect on bone,
vagina, brain and the cardiovascular system with no
effect on the uterus and breast, thus making them an
excellent alternative HT option, especially for high-
risk women and those with poor compliance [18-20].
Although alternative menopausal therapeutic research
has mostly focused on soy-derived isoflavones, the use
of other plant-derived products (red clover extracts,
Cimicifuga racemosa, kava, dong quai, burdock, etc.)
has increased significantly [21]. Interest in isoflavones
derived from red clover extracts (Trifolium pratense), a
type of phytoestrogen, is increasing among women
and researchers, and their positive effects have been
reported [22-25]. Despite this, data provided from
clinical trials in Latin America are still scarce [26].

The objective of the present research was to evaluate
the effect of isoflavones contained in red clover extracts
(T. pratense) on menopausal symptoms, lipids and
vaginal cytology in menopausal women.

Materials and methods
Subjects

This prospective, randomized, double-blind, placebo-
controlled trial was carried out by the Foundation for
Health and Well Being in the Climacteric (‘FUCLIM?)
of Guayaquil, Ecuador, a non-profit organization that
provides free health care for climacteric women,
especially of low income, through the private practice
of institutional members (authors included) and the
Institute of Biomedicine of the Catholic University of
Santiago de Guayaquil. The study protocol was
approved by the Medical Faculty Institutional Review
Board and Ethics Committee.

Sixty postmenopausal women (amenorrhea > 12
months) over 40 years of age, non-users of HT,
with moderate to severe menopausal symptoms
(Kupperman index score > 15, basal determination),
were recruited from the foundation’s clinical database,
investigators’ private practice or from the general
population through newspaper advertising and flyers
posted at the university campus. Women expressing
interest in participating were set up for an initial visit
with one of the investigators, during which the study
was explained in detail, sociodemographic data
recorded and those wishing to participate were asked
for written informed consent. Body mass index (BMI),

Kupperman index scores and blood pressure determi-
nations were recorded at baseline, 90 and 180 days.
Blood and vaginal cytologic samples were also obtained
at equal intervals. Women not consenting to partici-
pate, not expressing their willingness to take the
prescribed preparations and adhere to the control
dates, as well as those on conventional HT, isoflavone-
derived supplements, thyroid medication (or history of
thyroid disease) or on medication that could interfere
with vasomotor symptoms and/or lipid serum levels
were excluded. BMI was calculated as [weight (kg)/
square of height (m)] [27]. Blood pressure determina-
tions were performed after women had been sitting for
15 min, those having values >140/90 mmHg or
already on antihypertensive drugs were defined as
having hypertension [28]. Women on hypoglycemic
drugs indicated by a physician were considered
diabetic.

Assignment

After obtaining signed consent, participants were
assigned by computerized random number genera-
tion to initiate daily either two capsules of red clover
isoflavone supplement or placebo for a 90-day
period. Subsequently, after a 7-day washout period,
subjects switched to receive the opposite treatment
for a further 90 days (net trial duration 180 days in
total). Melbrosin International (Vienna, Austria)
provided identically manufactured placebo and red
clover isoflavone capsules placed in opaque contain-
ers (60 capsules each) labeled as A or B; investigators
and participants were blinded to the contents until
the end of the trial, after which the code was broken.
Each capsule of red clover supplement provided
approximately 40 mg isoflavones (Menoflavon®;
Melbrosin International).

Kupperman index

The Kupperman index assessed the severity of 11
menopausal symptoms occurring over the past 4
weeks. Symptoms included within this scale were:
hot flushes, nocturnal sweating, sleeping disorders,
nervousness, depression, dizziness, lack of concen-
tration, arthralgia, headaches, palpitations and
vaginal dryness [29]. Each subject scored the
particular symptom as: 0=not present; mild =1;
modest = 2; and severe = 3. Total Kupperman index
score for a given subject was the sum of each
individual symptom score. Dyspareunia and de-
creased libido were also evaluated, although not
considered part of Kupperman index scoring.

Vaginal sampling

Using sterile speculum examination, vaginal cytolo-
gic smears were obtained for evaluation of the
percentage of squamous cells with nucleic picnosis
(karyopyknotic index), percentage of squamous cells



with cytoplasmic acidophilia (cornification index)
and the percentage of basal, intermediate and super-
ficial cells (maturation index) [30].

Blood samples

A 15-20 ml fasting blood sample was withdrawn from
each participant at the planned intervals. After
centrifugation for 10 min at 3000 rev/min and 5°C,
serum was decanted into 1.5 and 2.0 ml aliquots and
stored at —70°C at the Institute of Biomedicine until
further analysis for total cholesterol (TC), triglycerides
(TG), low-density lipoprotein-cholesterol (LDL-C),
high-density lipoprotein-cholesterol (HDL-C), lipo-
protein A (ILpA), follicle-stimulating hormone (FSH),
luteinizing hormone (LH), 17f-estradiol (E,), sex
hormone-binding globulin (SHBG) and testosterone
(7). TC, TG, LDL-C, HDL-C and LpA were assayed
with a Hitachi 717 automatic photometric analyzer
(Roche Diagnostics, GmbH, Mannheim, Germany).
FSH, LH, E,, T and SHBG were assayed with an
Immulite 2000 automatic immunoanalyzer using the
chemiluminiscent technique (Diagnostics Products
Corporation, Los Angeles, CA, USA). A cut-off value
FSH >30 mIU/ml on basal determination was con-
firmatory of postmenopausal status [24].

Statistical analysis

Assuming that red clover isoflavone supplementation
would reduce the percentage of women presenting
hot flushes by 44% as determined by others [22], it
was calculated that a sample size of 88 subjects (44
on each arm) would be required to achieve 90%
power with 95% confidence level (5% alpha risk).
Data analysis was performed using EPI-INFO 2000
statistical software (Centers for Disease Control and
Prevention, Atlanta, GA, USA/World Health Orga-
nization, Geneva, Switzerland). Data are presented
as mean + standard deviation, mean differences,
confidence intervals and percentages. Individual
menopausal symptom scores were dichotomized as
present or absent and presented as percentages.
Comparison of continuous and categorical data was
performed with the paired Student ¢ test and the »°
test, respectively. A p value <0.05 was considered as
significant. Women abandoning the trial were not
included in the final statistical analysis.

Results

Sixty postmenopausal women were enrolled in this
double-blind, randomized, placebo-controlled study
performed from July 2003 to August 2004. Seven
subjects (11.7%) did not complete the trial and
therefore were excluded from the analysis: five
abandoned treatment for no specified reasons and
two because of side-effects (headache; one woman
during the placebo phase and the other during the
isoflavone supplementation phase). Mean age (n = 53:
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88.3%) was 51.3 + 3.5 years, 69.7% of the women
were aged 50 years or more and 5.7% were diabetic,
had hypertension or a history of hysterectomy. Women
were married in 43.4% of cases and had an educational
level <12 years or were non-professionals in 54.7%
and 73.6% of cases, respectively.

The effect of each phase of the trial on weight, blood
pressure, Kupperman index score and vaginal cytology
is presented in Table I. There was no significant effect
on baseline BMI, weight and blood pressure after
completing either trial phase. Baseline Kupperman
index score decreased significantly after each trial
phase, the decrease being more pronounced after the
isoflavone phase (baseline: 27.2 + 7.7; after isoflavone
supplementation: 5.9 + 3.9; after placebo: 20.9 + 5.3,
p < 0.05). Red clover isoflavone supplementation had
a positive effect on vaginal cytology as evidenced by
improvement in karyopyknotic, cornification and basal
cell maturation indices (Table I and Figure 1). All
menopausal symptoms assessed with the Kupperman
index (expressed as percentages), as well as the
percentage of women with dyspareunia libido, de-
creased significantly after supplementation with red
clover isoflavones and returned similar baseline values
after completion of the placebo phase (Figure 2).

Lipid and hormonal profile after each phase of the
trial is shown in Table II. Red clover isoflavone
supplementation significantly decreased basal TC,
LDL-C and TG levels. However, only the decrease
in TG was also significantly lower compared with
levels after the placebo phase. Serum LpA levels
decreased significantly after both treatment phases.
Although T levels decreased significantly after red
clover supplementation, there were no significant
changes in FSH, LH and E, levels with either
treatment phase.

Discussion

Although the climacteric has not been studied
extensively in Latin America, evidence indicates that
the menopause occurs earlier there than in other
populations, exposing women to the negative effects
of a low estrogen milieu with its concomitant adverse
impact on quality of life. Although the benefits of HT
are undeniable [6-9], compliance in developed and
non-developed countries is relatively low [10-12].
Furthermore, its use decreased after the unexpected
findings of the WHI trial [13]. Although the results of
this trial may be applicable to only one hormonal
regimen, there is evidence of an overall decreasing
trend in HT wuse regardless of the hormonal
compound and regimen involved [14]. Under this
new scenario, an ideal HT regimen should be cost-
effective, produce few side-effects, be easy to manage
and have selective action over targeted organs needed
to meet physiological needs. Interest in isoflavones
present in soy compounds and in red clover extracts
(T. pratense) is increasing among women and
practitioners, and their positive effects are currently
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Table I. The effect of red clover isoflavone supplementation on weight, blood pressure, menopausal symptoms and vaginal cytology in

menopausal women.

After isoflavone
supplementation (n=53)

After placebo (n=53)

Parameter Baseline (n=53)

Systolic blood pressure (mmHg) 118.3 + 13.3
Mean change’

Diastolic blood pressure (mmHg) 76.6 + 10.7
Mean change

Weight (kg) 64.2 +11.2
Mean change

Body mass index (kg/m?) 26.6 + 3.9
Mean change

Kupperman index (total score) 272+ 7.7
Mean change

Vaginal cytology

Karyopyknotic index (%) 6.1 +11.7
Mean change

Cornification index (%) 6.1 +11.6
Mean change

Parabasal cells (%) 68.4 + 36.7
Mean change

Intermediate cells (%) 27.4 + 32.5
Mean change

Superficial cells (%) 4241738

Mean change

117.2 + 12.8

(0.3; 8;— 1.8, 2.6)*
76.2 + 10.2

0.4; 7;— 1.5, 2.3)*
64.3 + 11.3

(0.1; 2;—0.6, 0.5)*
26.6 + 3.9

(05 0.8;—0.2, 0.2)
5.9+ 3.9

(21.3; 8; 19.0, 23.5)**

45.6 + 27.4
(—39.5; 26.5;—46.8,— 32.2)*
45.7 + 26.0

(—39.6; 25.3;—46.6,— 32.7)*
1.9+ 12.7

(66.4; 37.7; 56.0, 76.9)%*

39.6 + 25.4

(—12.2; 38.7;—22.9,— 1.5)**
57.9 + 25.9

(—53.8; 24.7;—60.6, — 47.0)**

119.2 + 12.8
(—0.8; 7;—2.8, 1.0)°

76.6 + 9.6

0.4; 7.6;—2, 2)°

64.7 +11.9

(—0.4; 1.9;—1.0, 0.05)°
26.8 + 4.2

(—0.2; 0.8;—0.4, 0.03)°
20.9+5.3

(6.3; 7.3; 4.3, 8.3)%*
(—14.5; 6.5;—16.7,— 13.1)°*

3.6+ 7.6
(42; 28.2; 34.3, 49.8)°*
3.9+8.8

(41.3; 27.1; 34.3, 49.3)°%

65.2 + 37.4

(—63.2; 37.8;—73.6,—52.8)°%
30.2 + 31.9

(9.4; 35.8;—0.5, 19.3)®
47498

(53.2; 28.5; 45.4, 61.0)°*

*Mean change was significantly different (*vs. baseline, ®vs. red clover phase). p < 0.05; 'values in parentheses are (mean difference; standard

deviation; 95% confidence interval).
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Figure 1. Vaginal cytology at baseline (black bars), after placebo
(gray bars) and after supplementation with red clover isoflavones
(white bars). Data given are means. *Mean value was significantly
different compared to baseline and placebo (p < 0.05).

being supported by a growing body of evidence-
based clinical research [22,23,31-36]. Despite this,
an inconvenience of phytoestrogen use is the low level
of knowledge about their biology and pharmacological
beneficial properties. This is especially true in Latin
America, where data provided from clinical trials
regarding their use is scarce or non-existent [26]. The
present research, to the best of our knowledge unique
of its kind in Latin America, was designed to evaluate
the effects of red clover isoflavones in menopausal
women and provide clinical data drawn upon a Latin
American population.

Retrospective studies have shown an inverse
relationship between the dose of isoflavones con-
sumed and the rate of hot flushes. Despite this,
prospective trials studying the effect on vasomotor
symptoms of using soy or red clover isoflavone
compounds have produced conflicting results, im-
posing interpretation difficulties. For instance, while
some studies have described a null effect on
vasomotor symptoms with soy [37-39] or red clover
compounds [40,41], others have also described
symptom improvement with soy [42-44] and red
clover-derived products [22,26].

Red clover extracts are often referred to as being
better than other plant extracts as sources of
phytoestrogens, largely due to the development of
effective standardization of the isoflavone extraction
process, so that reliable compositions of the medica-
tion can be obtained. Moreover, the isoflavones
contained in red clover extracts are deemed to
possess higher potential estrogenic activity, due to
transformation toward more active compounds
throughout intestinal absorption [18,45].

Supplementation with red clover isoflavones in
the present study significantly decreased baseline
Kupperman index score and the rate of menopausal
symptoms expressed as percentages, supporting the
findings of others. Contrary to this, in the recently
published Isoflavone Clover Extract Study, two
dietary supplements derived from red clover failed
to reduce hot flushes in postmenopausal women
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Figure 2. Frequency of menopausal symptoms (%) at baseline (black bars), after placebo (gray bars) and after supplementation with red clover
isoflavones (white bars). All symptoms decreased significantly after the red clover phase compared with baseline and placebo (p < 0.05).

Table II. The effect of red clover isoflavone supplementation on serum biochemical parameters in menopausal women.

After isoflavone

supplementation (n=53)

After placebo (n=53)

Parameter Baseline (n=53)

Total cholesterol (mg/dl) 223.9 + 37.6
Mean change’

High-density lipoprotein-cholesterol (mg/dl) 39.7 £+ 11.5
Mean change

Low-density lipoprotein-cholesterol (mg/dl) 146.8 + 29.9
Mean change

Triglycerides (mg/dl) 199.6 + 77.8
Mean change

Lipoprotein A (mg/dl) 41.2 + 36.9
Mean change

Sex hormone-binding globulin (nmol/l) 50.1 + 23.7
Mean change

Follicle-stimulating hormone (mIU/ml) 63.7 + 22.6
Mean change

Luteinizing hormone (mIU/ml) 27.7 + 13.8
Mean change

17p-Estradiol (pg/ml) 23.8 + 8.8
Mean change

Testosterone (ng/dl) 24.8 +11.2

Mean change

214 + 32.2

(9.8; 33.0; 0.7, 18.9)**
40.0 + 9.6

(—0.3; 8.7;—2.7, 2.1)*
129.7 + 39.4

(17.0; 39.5; 6.1, 27.9)**
181.1 + 72.3

(18.5; 77.5;—2.8, 39.8)**
22.8 + 26.9

(18.4; 43.7; 6.3, 30.4)**
46.9 + 21.9

(3.1; 19.1;—2.1, 8.4)*
63.3 + 26.1

(0.5; 16.8;—4.1, 5.1)*
30.8 + 13.4

(—=3.0; 11.7;—6.3, 0.2)*
224+ 7.2
(1.3;9.2;—1.2, 3.8)?
21.4+5.0

(3.4; 11.45 0.3, 6.5)**

220.4 + 34.1
(—6.3; 32.9;—15.4, 2.7)°

41.1 + 10.0

(—1.1; 9.8;—3.8, 1.5)°

140.0 + 35.2

(—1.1; 9.8;—3.8, 1.5)°

242.7 + 166.9

(—61.5; 148.9;—102.5,—20.5)P*
20.5 + 25.8

(2.3; 29.0;—5.7, 10.3)°

49.0 + 22.0

(—2.0; 20.2;—17.6, 3.5)°

62.6 + 22.1

(0.7; 16.0;—3.7, 5.1)®

28.7 + 14.0

(2.0; 12.4;—1.3, 5.4)°

20.9 + 4.6

(1.5; 9.0;—1.0, 4.0)®
23.24+11.3

(—1.7; 12.2;—5.1, 1.6)®

*Mean change was significantly different (*vs. baseline, ®vs. red clover phase). p < 0.05; 'values in parentheses are (mean difference; standard

deviation; 95% confidence interval).

[46]. The positive effect of isoflavones on hot flushes
has been hypothesized to be through an agonistic
estrogenic effect on the hypothalamic thermoregulat-
ing center. One study using red -clover-derived
isoflavones demonstrated that the disappearance of
hot flushes was directly correlated with the decrease
in serum FSH levels [26]. Despite the positive effect
on hot flushes found in the present study, a placebo
effect cannot be ruled out as there were no significant
differences in FSH levels after completing either
treatment phase. Future research is warranted in this
regard, to further explore the intrinsic mechanism of
action of red clover isoflavones on the thermoregu-
lating center.

Although data regarding the effect of soy isofla-
vones on the vaginal epithelium are conflicting, some
indicating it to be positive [47] and others not [48—
50], to best of our knowledge no study has reported
the effect of red clover isoflavones on the vaginal
epithelium. In the present trial, supplementation
with red clover isoflavone extracts had a positive
estrogenic effect on the vagina, increasing cellular
mitotic activity as evidenced by improvements in
karyopyknotic, cornification and basal cell matura-
tion indices. These findings correlated well with the
overall decrease in the rate of dyspareunia.

Evidence in the literature assessing the possible
benefit of phytoestrogens in cardiovascular risk is
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growing, and could be related to lipid profile
modification, antioxidant activity, inhibition of plate-
let aggregation and their direct effect over the vascular
endothelium [51,52]. Recent prospective observa-
tional studies demonstrated that arterial stiffness is
predictive of future cardiovascular events and that
progression of arterial stiffness is associated with
increased cardiovascular mortality [53,54]. In this
regard, red clover isoflavone supplementation has
shown to improve arterial compliance [55], reducing
stiffness [56] and exerting a positive effect on blood
pressure [57]. These positive vascular effects have
been correlated with recent iz vitro studies [58,59]
showing that soy and red clover isoflavones directly
modulate human endothelial cells, triggering
nitric oxide synthesis through ERf activation which
in turn induce potentially important vascular anti-
inflammatory and antiatherogenic effects.

Supplementation with phytoestrogens decreases
LDL-C, upgrading liver LDL receptors and decreas-
ing endogenous cholesterol production through
inhibition of 7u«-hydroxylase [60], although no
conclusive evidence regarding the effect of red clover
isoflavones on lipid profile has been published to
date. Relevant observations include an increase in
HDL-C and a decrease in apolipoprotein B and TG
levels in postmenopausal women [23,24] and a
decrease in LDL-C levels in men [61]. Some of
these findings correlate with those of the present
research, as red clover isoflavone supplementation
significantly decreased mean baseline cholesterol,
LDL-C and TG levels, representing a 4.4%, 11.5%
and 9.5% drop from baseline, respectively. However,
this was more evident for TG levels which, after red
clover supplementation, decreased significantly com-
pared with baseline and the placebo phase. These
changes in general correlate with the findings of
others and support the fact that minimal changes in
the lipid profile could potentially be associated with
an important reduction in cardiovascular risk [24],
all the more in postmenopausal women with high
lipid values. Schult and colleagues [24] found that
the effect of red clover supplementation was most
significant in women with high baseline TG values, a
fact that supports our findings with regard to serum
TG level which at baseline was 199.6 mg/dl.

Although these findings on lipid profile may seem
promising, no definitive conclusion may be drawn.
However, to reduce conflicting results in future
research investigating the effects of red clover
supplementation in postmenopausal women, several
aspects should be taken into account:

(1) Individualization of women to be treated for the
assessment of a specific outcome (i.e., hormo-
nal status, baseline lipid levels, bone status,
individual dietary and nutritional habits, etc.).

(2) Standardization of the compound to be used.

(3) Individual differences with regard to absorption
and metabolism [63].

In conclusion, the present study found that, com-
pared with placebo, red clover isoflavone supplemen-
tation in postmenopausal women significantly
decreased menopausal symptoms and had a positive
effect on vaginal cytology and TG levels.

References

1. Garrido-Latorre F, Lazcano-Ponce EC, Lopez-Carillo L,
Hernandez-Avila M. Age of natural menopause among
women in México City. Int J Gynaecol Obstet 1996;53:
159-166.

2. Ortiz AP, Harlow S, Sowers M, Romaguera J. Age at natural
menopause in a sample of Puerto Rican women. P R Health
Sci J 2003;22:337-342.

3. Gonzales GF, Villena A, De La Cruz D. Age of natural
menopause among women in Lima City, Peru. Int ] Gynaecol
Obstet 1997;57:69-72.

4. Gonzales GF, Villena A. Age at menopause in central Andean
Peruvian women. Menopause 1997;4:32-38.

5. Sierra B, Hidalgo LLA, Chedraui PA. Measuring climacteric
symptoms in an Ecuadorian population with the Greene
Climacteric Scale. Maturitas 2005;51:236-245.

6. Palacios S. Current perspectives on the benefits of HRT in
menopausal women. Maturitas 2000;35:3-9.

7. Sherwin BB. Hormones, mood and cognitive functioning
in postmenopausal women. Obstet Gynecol 1996;87:
20S-26S.

8. Lindsey R, Tohme JF. Estrogen treatment of patients with
established postmenopausal osteoporosis. Obstet Gynecol
1990;76:290-295.

9. Tang MX, Jacobs D, Stern Y, Marder K, Schofield P,
Gurland B, Andrews H, Mayeux R. Effect of oestrogen during
menopause on risk and age at onset of Alzheimer’s disease.
Lancet 1996;348:429-432.

10. Beral V, Banks E, Reeves G, Appleby P. Use of HRT and
the subsequent risk of cancer. J Epidemiol Biostat 1999;4:
191-210.

11. Armstrong K, Popik S, Guerra C, Ubel PA. Beliefs about
breast cancer risk and use of postmenopausal hormone
replacement therapy. Med Decis Making 2000;20:308-313.

12. Blumel JE, Castelo-Branco C, Riquelme R, Araya H, Jaramillo
P, Tacla X, Colodron M, Lavin P. Use of hormone
replacement therapy among Chilean women: a comparison
between socioeconomic levels. Menopause 2002;9:377—
380.

13. The Writing Group for the Women’s Health Initiative
Investigators. Risks and benefits of estrogen plus progestin
in healthy postmenopausal women: principles results from the
Women’s Health Initiative randomized controlled trial. ] Am
Med Assoc 2002;288:321-333.

14. Blumel JE, Castelo-Branco C, Chedraui PA, Binfa L,
Dowlani B, Gomez MS, Sarra S. Patients’ and clinicians’
attitudes after the Women’s Health Initiative study. Meno-
pause 2004; 11:57-61.

15. Turgeon JL, McDonnell DP, Martin KA, Wise PM. Hormone
therapy: physiological complexity belies therapeutic simplicity.
Science 2004;304:1269-1273.

16. Miksicek R]J. Commonly occurring plant flavonoids have
estrogenic activity. Mol Pharmacol 1993;44:37—-43.

17. Miksicek RJ. Interaction of naturally occurring nonsteroidal
estrogens with expressed recombinant human estrogen re-
ceptor. J Steroid Biochem Mol Biol 1994;49:153-160.

18. Dornstauder E, Jisa E, Unterrieder I, Krenn L, Kubelka W,
Jungbauer A. Estrogenic activity of two standardized red
clover extracts (Menoflavon®™) intended for large scale use in
hormone replacement therapy. J Steroid Biochem Mol Biol
2001;78:67-75.

19. Lichtenstein AH. Soy protein, isoflavones and cardiovascular
disease risk. ] Nutr 1998;128:1589-1592.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Verma SP, Goldin BR, Lin PS. The inhibition of the
estrogenic effects of pesticides and environmental chemicals
by curcumin and isoflavonoids. Environ Health Perspect
1998;106:807-812.

Huntley AL, Ernst E. A systematic review of herbal medicinal
products for the treatment of menopausal symptoms. Meno-
pause 2003;10:465-476.

van de Weijer PH, Barentsen R. Isoflavones from red clover
(Promensil) significantly reduce menopausal hot flush symp-
toms compared with placebo. Maturitas 2002;42:187-193.
Clifton-Bligh PB, Baber R], Fulcher GR, Nery ML, Moreton T.
The effect of isoflavones extracted from red clover (Rimostil)
on lipid and bone metabolism. Menopause 2001; 8:259-265.
Schult TM, Ensrud KE, Blackwell T, Ettinger B,
Wallace R, Tice JA. Effect of isoflavones on lipids and bone
turnover markers in menopausal women. Maturitas 2004;48:
209-218.

Atkinson C, Compston JE, Day NE, Dowsett M, Bingham
SA. The effects of phytoestrogen isoflavones on bone density
in women: a double blind, randomized, placebo controlled
trial. Am J Clin Nutr 2004;79:326-333.

Jeri AR. The use of an isoflavone supplement to relieve hot
flushes. The Female Patient 2002;27:35-37.

US Department of Health and Human Services, Public Health
Service, National Institutes of Health. Clinical guidelines on
the identification, evaluation, and treatment of overweight and
obesity in adults, NIH Publication No. 98-4083. Bethesda
(MD). National Institutes of Health; 1998.

US Department of Health and Human Services, Public Health
Service, National Institutes of Health. The sixth report of The
Joint National Committee on Prevention, detection, evalua-
tion, and treatment of high blood pressure, NIH Publication
No. 98-4080. Bethesda (MD). National Institutes of Health; 1997.
Kupperman HS, Blatt MHG, Wiesbader H, Filler W.
Comparative clinical evaluation of estrogen preparations by
the menopausal and amenorrhoea indices. J Clin Endocrinol
1953;13:688-703.

Frost JK. Gynecologic and obstetric cytopathology In: Novak
ER, Woodruff JD, editors. Novak’s gynecologic and obstetric
pathology with clinical and endocrine relations. 7th ed.
Philadelphia: WB Saunders Company; 1974. pp 641-643.
Umland EM, Cauffield JS, Kirk JK, Thomason TE. Phytoes-
trogens as therapeutic alternatives to traditional hormone
replacement in postmenopausal women. Pharmacotherapy
2000;20:981-990.

Maroulis GB. Alternatives to estrogen replacement therapy.
Ann N Y Acad Sci 2000;900:413-415.

Messina M. Soyfoods and soybean phyto-oestrogens (iso-
flavones) as possible alternatives to hormone replacement
therapy. Eur J Cancer 2000;36:71S-72S.

The role of isoflavones in menopausal health: consensus
opinion of The North American Menopause Society. Meno-
pause 2000;7:215-229.

Burke GL, Vitolins MZ, Bland D. Soybean isoflavones as an
alternative to traditional hormone replacement therapy: are we
there yet? ] Nutr 2000;130:664S-665S.

Anderson JJ, Anthony MS, Cline JM, Washburn SA, Garner
SC. Health potential of soy isoflavones for menopausal
women. Public Health Nutr 1999;2:489-504.

Murkies AL, Lombard C, Strauss BJG, Wilcox G, Burger
HG, Morton MS. Dietary flour supplementation decreases
post-menopausal hot flushes: effect of soy and wheat.
Maturitas 1995;21:189-195.

Upmalis DH, Lobo R, Bradley L, Warren M, Cone FL, Lamia
CA. Vasomotor symptom relief by soy isoflavone extract
tablets in postmenopausal women: a multicenter, double-
blind, randomized, placebo-controlled study. Menopause
2000;7:236-242.

Kotsopoulos D, Dalais FS, Liang YL, McGrath BP, Teede
H]J. The effects of soy protein containing phytoestrogens on
menopausal symptoms in postmenopausal women. Climac-
teric 2000;3:161-167.

Effect of red clover isoflavones in menopausal women

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

263

Knight DC, Howes ]JB, Eden JA. The effect of Promensil, an
isoflavone extract, on menopausal symptoms. Climacteric
1999;2:79-84.

Baber RJ, Templeman C, Morton T, Kelly GE, West L.
Randomized placebo-controlled trial of an isoflavone supple-
ment and menopausal symptoms in women. Climacteric
1999;2:85-92.

Albertazzi P, Pansini F, Bonaccorsi G, Zanotti L, Forini E, De
Aloysio D. The effect of dietary soy supplementation on hot
flushes. Obstet Gynecol 1998;1:6-11.

Brzezinski A, Adlercreutz H, Shaoul R. Short term effects of
phytoestrogen-rich diet on postmenopausal women. Meno-
pause 1997;4:89-94.

Scambia G, Mango D, Signorile PG, Anselmi Angeli RA,
Palena C, Gallo D, Bombardelli E, Morazzoni P, Riva A,
Mancuso S. Clinical effects of a standardized soy extract in
postmenopausal women: a pilot study. Menopause 2000;7:
105-111.

Beck V, Unterrieder E, Krenn L, Kubelka W, Jungbauer A.
Comparison of hormonal activity (estrogen, androgen and
progestin) of standardized plant extracts for large scale use in
hormone replacement therapy. J Steroid Biochem Mol Biol
2003;84:259-268.

Tice JA, Ettinger B, Ensrud K, Wallace R, Blackwell T,
Cummings SR. Phytoestrogen supplements for the treatment
of hot flashes: the Isoflavone Clover Extract (ICE) Study: a
randomized controlled trial. ] Am Med Assoc 2003;290:207—
214.

Wilcox G, Wahlqvist ML, Burger HG, Medley G. Oestrogenic
effects of plant foods in postmenopausal women. Br Med ]
1990;301:905-906.

Cline JM, Pashold JC, Anthony MS, Obasanjo 10, Adams
MR. Effects of hormonal therapies and dietary soy phytoestro-
gens on vaginal cytology in surgically postmenopausal
macaques. Fertil Steril 1996;65:1031-1035.

Tansey G, Hughes CL, Cline JM, Krummer A, Walmer DK,
Shmoltzer S. Effects of dietary soybean estrogens on the
reproductive tract in female rats. Proc Soc Exp Biol Med
1998;217:340-344.

Baird D, Umbach D, Lansdell L, Hughes CL, Setchell KD,
Weinberg CR, Haney AF, Wilcox AJ, McLachlan JA. Dietary
intervention study to assess estrogenicity of dietary soy among
postmenopausal women. J Clin Endocrinol Metab 1995;80:
1685-1690.

Gooderham MH, Adlercreutz H, Ojala ST, Wahala K, Holub
BJ. A soy protein isolate rich in genistein and daidzein and its
effects on plasma isoflavone concentrations, platelet aggrega-
tion, blood lipids and fatty acid composition of plasma
phospholipid in normal men. J Nutr 1996;126:2000-2006.
Marsh JD. Phytoestrogens and vascular therapy. ] Am Coll
Cardiol 2000;35:1986-1987.

Van Popele NM, Grobbee DE, Bots ML, Asmar R,
Topouchian J, Reneman RS, Hoeks AP, van der Kuip DA,
Hofman A, Witteman JC. Association between arterial
stiffness and atherosclerosis: the Rotterdam Study. Stroke
2001;32:454-460.

Meaume S, Benetos A, Henry OF, Rudnichi A, Safar ME.
Aortic pulse wave velocity predicts cardiovascular mortality in
subjects >70 years of age. Arterioscler Thromb Vasc Biol
2001;21:2046-2050.

Nestel PJ, Pomeroy S, Kay S, Komesaroff P, Behrsing J,
Cameron JD, West L. Isoflavones from red clover improve
systemic arterial compliance but not plasma lipids in meno-
pausal women. J Clin Endocrinol Metab 1999;84:895-898.
Teede HJ, McGrath BP, DeSilva L, Cehun M, Fassoulakis A,
Nestel PJ. Isoflavones reduce arterial stiffness: a placebo-
controlled study in men and postmenopausal women.
Arterioscler Thromb Vasc Biol 2003;23:1066-1071.

Howes JB, Tran D, Brillante D, Howes LG. Effects of dietary
supplementation with isoflavones from red clover on ambulatory
blood pressure and endothelial function in postmenopausal
type 2 diabetes. Diabetes Obes Metab 2003; 5:325-332.



264

58.

59.

60.

L. A. Hidalgo et al.

Rathel TR, Leikert JF, Vollmar AM, Dirsch VM. The soy
isoflavone genistein induces a late but sustained activation of
the endothelial nitric oxide-synthase system in vitro. Br J
Pharmacol 2005;144:394-399.

Simoncini T, Fornari L, Mannella P, Caruso A, Garibaldi S,
Baldacci C, Genazzani AR. Activation of nitric oxide synthesis
in human endothelial cells by red clover extracts. Menopause
2005;12:69-77.

Wang MF, Yamamoto S, Chung HM, Chung SY, Miyatani S,
Mori M, Okita T, Sugano M. Antihypercholesterolemic effect
of undigested fraction of soybean protein in young female
volunteers. J Nutr Sci Vitaminol 1995;41:187-195.

61.

62.

Nestel P, Cehun M, Chronopoulos A, DaSilva L, Teede H,
McGrath B. A biochanin-enriched isoflavone from red clover
lowers LDL cholesterol in men. Eur J Clin Nutr 2004;58:403—
408.

Howes JB, Sullivan D, Lai N, Nestel P, Pomeroy S, West L,
Eden JA, Howes LG. The effects of dietary supplementation
with isoflavones from red clover on the lipoprotein profiles of
post menopausal women with mild to moderate hypercholes-
terolaemia. Atherosclerosis 2000;152:143-147.



