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ABSTRACT
Introduction: Only a few published studies have directly demonstrated the effects of local
soy isoflavone on the post-menopausal vaginal maturation index. This study focused on
the effect of 24 weeks of local soy isoflavone (67.5 mg) consumption to improve the postmenopausal vaginal maturation index.
Methods: 50 post-menopausal women were randomly assigned to a double-blind clinical
trial to receive cowpea (Vigna unguiculata) powder treatment (n=25) and placebo (n=23).
Vaginal cytology (maturation index, maturation value) was evaluated at pre and posttreatment in Anatomy Pathology Laboratories. Collected data were analyzed by using the
analysis of covariant (ANOVA) method.
Results: There is no difference in maturation vaginal index between the treatment and the
placebo group. The treatment was not significantly improved the vaginal maturation
index (p<0.05). The concomitant variable, age, post-menopausal interval, BMI, marital
status, and initial cell condition have no significant effect on the maturation vagina index.
Conclusion: Cowpea powder supplement with 67.5 mg isoflavone cannot improve the
vaginal maturation index on post-menopausal patients.
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INTRODUCTION
The decrease in estrogen at menopause can cause
women to experience various short-term and long-term
complaints. In the short term, the decline in estrogen
levels in the peri and post-menopausal periods cause a
group of symptoms called a climacteric syndrome. The
most prominent symptoms are vasomotor symptoms,
followed by psychological and psychosocial symptoms.
In the long term, decreased estrogen levels can increase
the risk of cardiovascular disease, osteoporosis,
Alzheimer's dementia, genital atrophy, and degradation
changes in non-genital organs [1-3].
Reduced estrogen causes various changes in the
reproductive organs. Genital organs such as the uterus
and vagina undergo atrophy. Vaginal atrophy occurs on

average 4-5 years after menopause. Vaginal atrophic
changes include reduced length and diameter,
characteristic pale pink coloration due to reduced mucus
production by superficial glands, minimal glycogen
production, inhibited lactobacilli growth, increased pH,
and overgrowth Streptococcus, Staphylococcus, and
Coliform bacilli. The current therapy is hormone
replacement therapy (TSH). However, TSH has several
disadvantages, such as high cost, unwanted side effects,
and an increased risk of malignancy in specific
populations that limit its use [2,4-6].
Many have published a compound similar to
estrogen found in plants. These compounds are known
as phytoestrogens with the dynamic content of
isoflavones. It is known that foods containing
isoflavones are beneficial for menopausal health and can
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even complement TSH because of their structure and
function that resembles estrogen [7,8]. This study
discusses the clinical trial of cowpea powder (Vigna
Unguiculata) which mostly comes from Malang, on
improving post-menopausal vaginal epithelial growth.

RESULT

MATERIAL AND METHODS

Table 1. Baseline characteristic of the subjects

Study Design
This study was experimental research using a
double-blind, randomized clinical trial. This study
undergoes seven months with 50 participants. Inclusion
criteria were menopausal married women and agreed to
follow the experiment protocol. Exclusion criteria were
subjects with diabetes mellitus (fasting blood sugar >
140 mg/dL), women with hormone replacement
therapy, women in other hormonal therapy, using
tetracycline topical in 1 week before the examination,
digitalis usage in 2 years before the examination,
undergo radiotherapy or cauterization vagina in the last
six weeks, and corticosteroid usage in 3 weeks before the
examination.
Experimental Procedures
All participants who fulfill inclusion criteria signed
the informed consent and were divided into two groups.
Group A was given cowpea with 67,5 mg isoflavone
with skim milk carrier once a week. Group B was given
a placebo with a skim milk carrier once weekly. Cowpea
extraction was made in yogurt and packed with a sachet
for 24-weeks of administration. Vagina cytology was
performed two times with a 3-weeks interval in the
intervention period.
Ethics
All techniques in this study were carried out in
compliance with the appropriate manuals and
regulations and were approved by the Health Research
Ethics Committee, Faculty of Medicine, Brawijaya
University, Malang, Indonesia.
Statistical Analysis
All data were evaluated using SPSS 11.0 for Windows
software. One-way analysis of covariance (ANOVA).
P<0.05 was considered to indicate statistical
significance. Data represent mean ± standard deviation
(SD).
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Subject Characteristic
From 50 participants, only 48 participants can be
evaluated due to 2 patients moving outside the town,

Variable
Age
Menopausal Age
Menopause duration
Body Mass Index (BMI)
First parabasal cell
First Intermediate cell
First Superficial cell
Beginning maturation volume

Mean ± SD
50,50 ± 6,776
48,31 ± 3,685
12,190 ± 8,076
23,880 ± 4,030
43,44 ± 43,810
44,48 ± 36,467
12,080 ± 17,875
34,323 ± 28,056

divided as 25 in group A and 23 in group B. The baseline
characteristic of the patients is served in Table 1.
Effect of Treatment on Parabasal Cells
The results of the comparative analysis of treatment
and control of parabasal cells after three months of
treatment obtained p-value = 0.855. BMI and marital
status were non-significant confounding variables (pvalues 0.588 and 0.110, respectively), while the initial
parabasal cell confounding effect was significant with a
p-value = 0.001. On the other hand, the variables of age,
age of menopause, and duration of menopause cannot
be calculated, so interpretation cannot be made.
The results of the comparative analysis of the group
and control of parabasal cells after six months of
treatment obtained p-value = 0.688. BMI and marital
status were non-significant confounding variables (P
values were 0.821 and 0.217, respectively), while the
initial parabasal cell confounding effect was significant
with P=0.016. On the other hand, the variables of age,
age of menopause, and duration of menopause cannot
be calculated, so interpretation cannot be done.
Effect of Treatment on Intermediate Cell
The results of the comparative analysis of treatment
and control of parabasal cells after three months of
treatment obtained p-value = 0.981. BMI and marital
status were non-significant confounding variables (pvalues 0.886 and 0.059, respectively). On the other
hand, the variables of age, age of menopause, and
duration of menopause cannot be calculated, so
interpretation cannot be made.
The results of the comparative analysis of the group
and control of parabasal cells after six months of
treatment obtained p-value = 0.936. BMI and marital
status were non-significant confounding variables (P
values were 0.959 and 0.149, respectively), while the
initial parabasal cell confounding effect was significant
with P=0.006. On the other hand, the variables of age,
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Table 2. Mean value of Parabasal cell, intermediate cell, superficial cell, and maturation volume
Condition
Parabasal Cell in 3 months
Control
Treatment
Parabasal Cell in 6 months
Control
Treatment
Intermediate cell in 3 months
Control
Treatment
Intermediet Cell in 6 months
Control
Treatment
Superficial cell in 3 months
Control
Treatment
Superficial Cell in 6 months
Control
Treatment
Maturation Volume in 3 months
Control
Treatment
Maturation Volume in 6 months
Control
Treatment

N

Mean

Standard Deviation

23
25

71.91
66.00

40.65
37.91

23
25

69.39
63.44

41.12
41.73

23
25

25.74
31.24

37.01
36.68

23
25

28.52
32.04

38.62
37.35

23
25

2.35
3.04

5.43
7.23

23
25

1.91
4.52

3.59
8.91

23
25

45.22
18.66

22.33
20.08

23
25

16.1739
20.5400

21.6205
23.6982

Table 3. Mean value of MV during treatment
Condition
Control
Treatment

Starting
34.32
34.32

3 months
15.2174 (44.34%)
18.6600 (54.37%)

6 months
16.1739 (47.13%)
20.5400 (59.85%)

50
40
30
20
10
0
0

3
Control

7
Treatment

Fig. 1. Effect of Cowpea Powder on Vaginal Epithelial (MV) Growth

age of menopause, and duration of menopause cannot
be calculated, so interpretation cannot be done.

Effect of treatment on Maturation Volume
The comparative analysis of treatment and control
results on maturation volume (MV) after three months
of treatment obtained p-value = 0.835. BMI and marital
status were non-significant confounding variables (pvalues 0.395 and 0.200, respectively), while the initial
maturation volume effect as a confounder was
significant with p=0.001. On the other hand, the
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variables of age, age of menopause, and duration of
menopause cannot be calculated, so interpretation
cannot be made.
The results of the comparative analysis of the control
group and the maturation volume after six months of
treatment obtained p-value = 0.860. BMI and marital
status were non-significant confounding variables (P
values were 0.645 and 0.318, respectively), while the
initial maturation volume effect as a confounder was not
significant with P-value = 0.053. On the other hand, the
variables of age, age of menopause, and duration of
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menopause cannot be calculated, so interpretation
cannot be made.
The mean value of the parabasal cell, intermediate
cell, superficial cell, and maturation volume are
described in Table 2. The mean value of MV pre and
post-treatment are described in Table 3 and Fig. 1.

DISCUSSIONS
At the end of the treatment, only 48 people could be
analyzed in the control group, and research subjects
were excluded due to domicile change. The level of
acceptance of research subjects on research materials is
quite good. This can be seen from the subjects excluded
not because of the materials consumed. The average
length of menopause in the subjects of this study was
12.19 years, with the average age of the study subjects
being 60.50 years. Most subjects were not obese, with an
average BMI of 23.88 years.
In this study, BMI did not affect vaginal epithelial
growth. These data are the same as Alison et al. (1999).
This findings is certainly not in accordance with the
literature review, which explains a relationship between
body fat and extra glandular production, which was
previously relatively small compared to estrogen from
the ovaries. An increase in blood estrone levels
characterizes the increased role of extra glandular
estrogen. This increase in estrone is due to the ability of
body tissues outside the ovaries to convert
androstenedione and testosterone into estrone. This
conversion is possible because estrone is formed from
androstenedione and testosterone with the aromatase
enzyme as a catalyst in the steroid hormone biosynthesis
pathway. In this case, fat tissue has the most remarkable
ability to convert androstenedione into estrone.
Although the biologic effect is not as strong as that of
estradiol, in conditions of ovarian insufficiency, this
estrone level is quite significant in compensating for
estradiol deficiency [9,10].
Marital status also did not significantly affect the
growth of the vaginal epithelium. In several studies, a
significant relationship between marital status and
changes in the vaginal epithelium maturation index
appears to be only a statistically significant relationship.
No theory or data is showing the relationship between
the two until now. According to Bacfhman, couples who
are still sexually active show a more elastic vagina, and
with the natural lubrication of the sex response, they
complain less of vaginal atrophy. His research showed a
positive correlation between sexual activity with
gonadotropins and androgens, both of which are
essential components for vaginal epithelial health when
endogenous estrogen levels decrease [11,12].
In this study, the administration of cowpea powder
containing 67.5 mg of isoflavones did not significantly
affect the growth of vaginal epithelium (MV). This is
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different from the results of previous studies, which
showed that isoflavone phytoestrogens help increase
vaginal epithelial cell growth, including the study of
Wilcox et al. (1990), who first showed that a diet rich in
isoflavone phytoestrogens (soy, flour, red clover,
flaxseed) could increase vaginal epithelial growth (MV).
Murkis (1995), by giving 200 cc of soy milk to postmenopausal women for 12 weeks, also showed an
increase in the vaginal maturation index. Baird (1995)
studied 97 post-menopausal women given isoflavones
165 mg/day and found an increase in vaginal
maturation index compared to placebo, but this
difference was not statistically significant [13].
According to the literature review, estrogen
receptors
can
be
demonstrated
by
immunohistochemistry and dent radiographic methods
that estrogen receptors are present in the epithelium,
stroma, and muscle fibers of the vagina. According to
Achmad Biben, the bonding of isoflavones to the
estrogen receptor goes through a process similar to that
of the natural estrogen hormone. Estrogen is flowed
through blood vessels to reach cells and occupy estrogen
receptors. Hormones bind to these receptors to form
hormone-ligand receptor complexes that stimulate cellspecific genes [14,15].
Table 4 and figure 1 show that after six months of
treatment, the effect did not show statistical significance,
and overall vaginal epithelium was still categorized as
atrophic (MV < 50). This study is consistent with the
literature that given the lower affinity of isoflavones than
estradiol in binding to the estrogen receptor, the result is
not as strong as the mechanism of action of endogenous
estradiol on target cells. Isoflavones have natural SERM
properties, can bind to both estrogen receptor isoforms,
namely RE-α and RE-β with 8-40 times stronger on REβ [16].
Chen et al. reported that isoflavones have little effect
on the vaginal wall. In premenopausal women, there are
estrogen receptors α and β in the vaginal wall. However,
after menopause, almost all estrogen β receptors are lost.
The decrease in phytoestrogens for clinical purposes,
especially vaginal atrophy, is still not widely known.
Although there are many reports regarding the benefits
of dietary phytoestrogens on the health of postmenopausal women, the molecular mechanisms in cells
are not fully understood. Further research on
phytoestrogens is still needed [17].
This research finding is in accordance with the
findings of a systematic review published in 2017 by
Saghafi et al.18, which show that soybeans and
phytoestrogens have no statistically significant favorable
impact on vaginal atrophy score. Phytoestrogens have
varying effects on vaginal atrophy depending on the
route and kind of administration. Topical isoflavone
therapy may be effective in the treatment of vaginal
symptoms.19 Topical application of an isoflavone-
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containing gel may help resolve vaginal dryness and
maturation value 20. As a result, it is proposed that in
situations with non-severe vaginal atrophy, nonhormonal therapies and other treatments such as vaginal
gels should be used more often [18].
Cowpea (V. unguiculata) is a source of various
isoflavones with antioxidant and anti-inflammatory
properties, such as genistein, quercetin, and daidzein.
Isoflavones have a molecular structure similar to that of
17β-estradiol and also have estrogenic activity. These
compounds bind directly to the same receptors as
endogenous estrogens, resulting in estrogenic effects
[19]. Ozacmak and Sayan reported that treatment with
17β-estradiol and progesterone reduced the MDA levels
in the brains of ovariectomized rats. In addition,
estrogen suppresses the formation of free radicals
because treatment with 17β-estradiol lowers MDA
levels in the brain of ovariectomized rats [20].
Both ERα and ERβ can bind to isoflavones, and
ERβ has a stronger affinity. Therefore, ERβ plays a
central role in the ovarian system, cardiovascular system
and brain. Another mechanism of isoflavone acts as a
hydrogen donor from phenol groups to peroxide
radicals. The radical phenoxyl stability resulting from
the reaction prevents the propagation of lipid
peroxidation. Therefore, free radical reactivity can be
controlled and the free radical antioxidants formed from
the reaction are reduced which promote MV growth
[21].
This research has several weaknesses. The side
effects of giving cowpea powder containing 67.5 mg of
isoflavones, especially on the uterus and breasts, have
not been evaluated due to limited funds and available
time. There has been no study on other ingredients in
cowpea powder that might affect the growth of vaginal
epithelium. There is a long-time difference between the
results of the vaginal cytology examination before
treatment and the start of the intervention, which is
about 5 months. During this time, there may have been
changes in the growth of the vaginal epithelium in the
study subjects. This is because this research is a followup study from previous research.

CONCLUSION
The comparative analysis results in this study
concluded that the administration of cowpea powder
containing 67.5 mg of isoflavones could not improve the
growth of post-menopausal vaginal epithelium. For
better research, it is recommended to control
confounding factors more by selecting samples with
more homogeneous confounding factors, especially
BMI and marital status. Multicenter research is needed
with a larger sample size, a larger dose, and a longer
time to ensure the accuracy of the research results.
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