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ABSTRACT

Objective: This study aimed to investigate the correlation between phytoestrogens intake with telomere length in premenopausal Minangkabau
ethnicity women.

Methods: This cross-sectional study was conducted in Padang city, to 113 premenopausal Minangkabau ethnic 40-54 years old. Food intake data were
obtained by an interview by trained enumerators using semi-quantitative food frequency questionnaire. Telomere examination was done from 3 ml of
venous blood. Telomere length examination by modification of O’Callaghan and Fenech method. Estradiol level was measured by the ELISA technique.

Results: This research indicated an average telomere length was 554.79+426.81 bp, estradiol level was 149.47+52.26 pg/ml, and phytoestrogens
intake was 37.95+32.25 mg/day. There were the differences between phytoestrogens intake and telomere length based on estradiol levels. Then, there
was no significant correlation between phytoestrogens intake and telomere length.

Conclusion: There is no significant positive correlation between phytoestrogens intake and telomere length of premenopausal women in the

Minangkabau ethnic.
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INTRODUCTION

The telomere sequence comprises a sequence of recurrent nucleotide
bases at the end of the chromosome with a TTAGGG arrangement that
serves to maintain chromosome stability. This telomere is a biomarker
of aging. Telomere length in humans varies between 5 and 15 kb,
longer in females than in males. Ren et al. stated that female telomere
length (7.01 kbp) is longer than men (6.87 kbp) in Tibetan and Han
ethnic Chinese in China, but there is no difference in telomere lengths
between both ethnic groups [1]. The shortening of the telomere in
women was hormonally affected, that is, estrogen [2]. Estrogen can
suppress the production of reactive oxygen species and function as
an antioxidant gene regulator. In men, there is a testosterone that has
no ability to increase telomere susceptibility to oxidative stress [3].
Estrogen directly activates the telomerase promoter and indirectly also
affects deoxynucleotide acid (DNA) repair through the P53 pathway
and promoter activation through phosphoinositol-3-kinase/Akt and
nitric oxide pathways. This is what causes higher telomerase activity in
women, so women have longer telomeres than men [3].

In premenopausal, there is a change in estrogen production, especially
estrogen 2 (estradiol). According to the Mayo Foundation for Medical
Education and Research (MFMER) [4], estradiol level in premenopausal
is 15-350 pg/mL, whereas the estradiol level in menopausal women
is <10 pg/mL. Telomere shortening process will be accelerated by this
decline of estrogen hormone levels, leading to increased degenerative
disease in premenopausal women [5]. Phytoestrogen’s compounds that
have properties such as estrogen are expected to replace estrogen in
premenopausal women, so it can slow the aging process. The sources of
phytoestrogens are nuts, seeds, fruits, and vegetables. Phytoestrogens
can be classified into stilbenes, isoflavones, coumestans, and lignans
[6,7]. In Indonesia, the main phytoestrogens source is isoflavones

derived from soybeans and their products. Research conducted on
Minangese and Javanese ethnic groups received an average consumption
of isoflavones of 118.9 mg/week [8], but estimated consumption would
increase by about 2.1% per year [9]. According to the Indonesian
Central Bureau of Statistics, the consumption of soybean, tofu, and
tempe of Indonesian people is 0.27 kg/capita/week in 2015 [10].

In vitro, experimental studies on cell cultures experiencing oxidative
stress concluded that phytoestrogens (genistein) increased the
expression of beta-estrogen receptors [11]. This phytoestrogens
content is related to telomere length. Research conducted on 4676
healthy women aged 30-55 years stated that the Mediterranean diet
associated with telomere length. The Mediterranean diet that has a
characteristic, that is, eating lots of vegetables, fruits, and nuts [12].

In menopausal women and older ages, there is a decrease in estrogen
hormone levels. Consumption of phytoestrogens can replace the
role of estrogen hormone that has been reduced. The presence of
a link between phytoestrogen intake and telomere length allows
phytoestrogens as a natural antiaging source since telomeres are aging
biomarkers. Consumption of high intake of phytoestrogens is expected
to slow down telomere shortening. This study aims to determine
the relationship of intake of phytoestrogens with telomere length in
premenopausal women in the Padang, West Sumatera.

METHODS

This was a cross-sectional study done in Padang in July-December
2017.103 Minangkabau premenopausal women ethnicity, 40-55 years
old, selected randomly. Selection of research samples as described in
the previous article [13].
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Measurement of phytoestrogens intake

Food intake data were obtained by interviewed by trained enumerators
using a semi-quantitative food frequency questionnaire. Then, the
amount of phytoestrogens intake was calculated based on the number
of phytoestrogens in food according to USDA data [14,15]. Telomere
examination is done from 3 cc of venous blood.

DNA isolation

Venous blood samples were taken in the fossa cubiti area and incorporated
into ethylenediaminetetraacetic acid containing storage tube after written
informed consent. Then, DNA isolation was performed on the same day
using Pure Link genomic DNA isolation kit with the procedure commonly
used in Biomedical Laboratory of Medical Faculty of Andalas University.
The process is a lysis of blood samples, DNA binding, washing, and eluting
DNA according to the manufacturer’s instructions. DNA concentration
was calculated using nanodrops (DNA concentration in ng/pL).

Telomere length examination

Telomere length examination by modification of 0’Callaghan and Fenech
method [16]. The isolated DNA was diluted with 5 ng/pL concentration
by adding nuclease-free water. Then, a standard telomere curve was
prepared by standard dilution to six levels with concentrations of
6000, 600, 60, 6, 0.6, and 0.06 pg/pl. Telomere length calculations were
performed using quantitative polymerase chain reaction (qPCR) with
each reaction containing SsoFast Evagreen supermix from Bio-Rad,
nuclease-free water, primary telomere, and standard or DNA template
with final concentration of 10 pl. Enzyme activation was done by
incubation at 95°C for 5 min, followed by two series of denaturation
(94°C for 15 s, then 49°C for 15 s), followed by annealing/extension
32 cycles (94°C for 15 s, 62°C for 10 s, 74°C for 15 s). Last, melt curve
process at 72°C for 5 s and continuous until 95°C.

In addition to telomeres, we must also prepare a standard copy
gene (SCG) 36B4 curve which is useful for calculating the final telomere
length. A total of six SCG 36B4 standards are prepared with final
concentrations of 200, 20, 2, 0.2, and 0.02 pg/pl. This step also uses
qPCR, with each reaction containing SsoFast Evagreen supermix from
Bio-Rad, nuclease-free water, SCG 36B4 primary, and standard or DNA
template with final concentration of 10 pl. Enzyme activation was done
by incubation at 98°C for 2 min, followed by 40 cycles of denaturation
(98°C for 5 s, then annealed at 60°C for 5 s), followed by melt curve at
65-95°C for 5 s (in 0.5°C increased). The telomere length is obtained
from the division between SQ mean-kb reaction of telomere divided by
SQ mean-diploid genome copy number of SCG 36B4.

Estradiol level was measured by ELISA technique from serum using
E2 (estradiol) ELISA kit from Elabscience Biotechnology Inc. based on
the manufacturer’s instructions. This study has had ethical approval
from Ethical Committee Medical Faculty of Andalas University with
registration number 279/KEP/FK/2017.

Statistical analysis
Data were analyzed using non-parametric Spearman’s ranks correlation
test and t-test. Significant correlation considered when p<0.05. All data
analyzed using the SPSS software (version 22.0 for Windows, IBM
Corp., NY, Armonk).

RESULTS

From this research got research subject with characteristic as shown
in Table 1.

From Table 1 can be seen that the average age of respondents was
46.72+3.95 years old, estradiol level was 149.47+52.26 pg/ml, and
telomere length was 554.79+426.81 bp. Subjects also had low fiber
intake and phytoestrogens intake was 37.95+32.25 mg/day.

From Table 2, we can see that phytoestrogens intake is lower in higher
estradiol levels (>mean) than in lower levels (<mean). However,
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telomere length is longer in higher estradiol levels than lower one
(Table 3).

From Table 2 obtained no significant correlation between
phytoestrogens intake with telomere length of premenopausal women
Minangkabau ethnic.

DISCUSSION

In this study, the average age of premenopausal respondents was
46.72+3.95 years old with the age range of 40-54 years old. This is
similar to the research review conducted by Soares and Cohen [17]
that the average age of premenopausal is 45.5-47.5 years, with an age
range of 45-55 years. The STRAW + 10 criteria and the endocrinologist
then agreed that premenopausal was defined with a history of irregular
menstruation, amenorrhea >3 months and no later than 12 months,
age 40-55 years, and serum FSH levels >25 IU/L [18]. However, in
this study, premenopausal criteria were only enforced from age and
menstrual characteristics, FSH examination was not performed.

The mean intake of phytoestrogens in the study subjects was
37.95+32.25 mg/day with a range of 0.55-248.87 mg/day. The largest
source of phytoestrogens is isoflavones contained in soybeans and their
dairy products. This result is similar to other studies which suggest that
the average daily intake of phytoestrogens in East and Southeast Asia
is estimated to be between 20 and 50 mg/day. While phytoestrogens
intake in the United States is only 0.15 - 3 mg/day, and in the Europe is
0.49-0.66 mg/day. Asians consume more soybeans than European and
American societies [19,20]. The food contains isoflavone had the highest
estrogenic activities and could be more effective than supplements with
a complex plant formulation [21].

Premenopausal estradiol levels in this study were 149.47+52.26 pg/ml.
The results were different from the Wiliani and Sirajuddin [22] study
in women >50 years who had an estradiol level of 13.07+6.06 pg/ml.
The age >50 years makes it possible to be in the menopausal phase,
where there has been a progressive decrease in estradiol levels. MFMER
suggests that estradiol level in premenopausal is 15-350 pg/mL [4].

In this research, the telomere length was 554.79+426.81 bp. These
results are different from other studies. Dalgard study found that
telomere length in premenopausal was 7.01+0.03 kbp [2], whereas
Shin’s study of telomere length in premenopausal was 8.29+1.97 kbp [5].
Telomere shortening occurs in every cell division, but the telomere
shortening rate is higher in premenopausal women [2]. Another opinion
put forward by Chen et al. shows that the telomere length attrition rate

Table 1: Mean age, food intake, estradiol levels, and telomere
length of study subjects (n=103)

Variables Mean Standard Min-max
deviation

Age (years) 46.72 3.95 40-54

Fiber intake (mg/d) 12.74 6.01 2.27-30.59

Total phytoestrogens 37.95 32.25 0.55-248.87

intake (mg/d)

Serum estradiol 149.47 52.26 56.67-364.15

levels (pg/mL)

Telomere length (bp) 554.79 426.81 15.45-2048.77

Table 2: t-test analysis result

Variable Estradiollevels n  Mean+SD p value
Phytoestrogens <Mean 56 41.36+35.87 0.162
intake (mg) >Mean 57 33.04+26.29

Telomere <Mean 56 510.20+436.37 0.273
length (bp) >Mean 57 598.20+416.38

500
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Table 3: Rank Spearman correlation test result

Variable Telomere length
All subject Lower estradiol Higher estradiol
n Coefficient p value n Coefficient p value n Coefficient p value
correlation (r) correlation (r) correlation (r)
Phytoestrogens intake 113 -0.049 0.607 56 0.008 0.954 57 -0.026 0.081

was slightly slower in premenopausal women (by 4.5 bp/year) [23].
In another side, Kark’s stated that the rate of LTL attrition was slightly
higher in premenopausal women (2.5 bp/year) [24].

Telomere length is influenced by many factors such as age, sex, race,
and environmental factors including levels of physical activity and
stress. The shortening of the telomeres occurs in every cell division,
so telomere is shorter in the older person than younger. Telomere
length in men is different from women of the same age. However,
Sulastri’s research on Minangkabau ethnic men gets that the average
telomere length was 580.37+323.58 bp [25]. In the study subjects aged
40-50 years, age is relatively equal to the subject age in this study.

Telomere length is longer in premenopausal women with higher
estradiol levels than lower estradiol levels, but this difference is not
significant. Estradiol stimulates the enzyme telomerase activity directly
by stimulating the TERT gene promoter activity. Indirectly, estrogen
stimulates the C-Myc transcription factor expression that induces
telomerase activity [26]. Low level of estradiol inhibits telomerase
activity with decreased cell differentiation and atrophy of the adrenal
gland [27]. In vitro studies suggest that increased telomerase activity
and TERT gene expression are affected by estrogen binding with
estrogen alpha receptors [28]. Hence, levels of estradiol play a role
against the telomere shortening rate [5].

The literature says that telomeres are longer in women than men of
the same age. This is associated with the role of the estrogen hormone
in the telomere shortening process. In women aged over 40 years
(premenopausal phase) occur hormone instability in the process
toward the menopause phase. Some literature says that in this phase
there is a decrease in estrogen levels due to decreased ovarian function
as the largest estradiol producer. However, other literature says that
there are decreased levels of progesterone and estrogen dominance.
The elevation of estradiol levels begins when the follicle begins to have
atresia and negative feedback to the pituitary, so FSH continuously
stimulates the follicle [29].

Phytoestrogens have structures very similar to estradiol and can
bind to estrogen receptors alpha and beta [30,31]. The estrogen
receptor alpha and beta have different functions. The alpha-estrogen
receptor is considered the promoter of cell proliferation, whereas the
beta receptor is responsible for cell apoptosis [31]. Phytoestrogens
also have other biological effects that are not mediated by estrogen
receptors. Phytoestrogens can activate several receptors such as
serotonin receptors and insulin-like growth factor 1 receptor. Its
also be able to bind with free radicals, induce DNA methylation, and
act as intracellular regulators in cell cycle and apoptosis [31]. Several
studies suggest that increased phytoestrogen intake, especially in
those subjects with preexisting hypercholesterolemia, results in
lower serum total cholesterol and low-density lipoprotein levels. It
has the ability to prevent the increasing incidence of cardiovascular
disease [32], prevent osteoporosis [33], and also has the ability to
improve the endothelium-dependent relaxation in ovariectomized rats
[34]. This ability causes phytoestrogens to play a role as an antioxidant,
antiproliferative, antimutagenic, and antiangiogenic and can improve
the degree of health and longevity [7,31,35]. This study has not been
able to show a correlation between phytoestrogens intake and telomere
length in premenopausal women of ethnic Minangkabau. This may be
due to several things such as the assessment of phytoestrogens intake

was done from the analysis of food intake based on the recommended
phytoestrogens content of USDA [14,15]. However, in fact, there are
differences between the Indonesian population’s foods, especially the
ethnic Minangkabau with the American or European food, so there are
differences in the content of phytoestrogens in the food. In addition,
there have been no studies that assess phytoestrogens content in
typical Minangkabau foods, so need more research on this matter.

The authors found that there was no significant relationship between
phytoestrogens intake and telomere length in premenopausal women.
This study is a preliminary study to look at the role of phytoestrogens
in maintaining the telomere length of the shortening, but the exact
mechanism of how the phytoestrogens in maintaining the telomere
length are not known is certain, and further, research is still needed to
prove this. Throughout the author’s knowledge, this is the first study
to discuss the relationship of phytoestrogen intake to telomere length,
especially in Minangkabau ethnic.

CONCLUSION

This study concludes that phytoestrogens intake have no significant
correlation with the telomeres length of premenopausal women in the
Minangkabau ethnic group.
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