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ABSTRACT

"KGROUND
ardiovascular disease is the maifghuse of death in postmenopausal women.
This study aimed at evaluating the effect of soy isoflavone supplementation on
plasma lipid profile in postmenopausal women, since this effect is still unclear.

THODS

ouble-blind randomized placebo-controlled trial was conducted from January
2010 until February 2011.In total 180 postmenopausal women were randomized
into an isoflavone group and a control group of 90 subjects each. The isoflavone
group received tablets containing 100 mg soy isoflavones and 500 mg calcium
carbonate, while the control group received 500 mg calcium carbonate only.
Supplementation was en once daily for 1 year. Plasma lipid levels
[triacylglycerol, total, Tow-density lipoprotein (LDL), and high-density
lipoprotein (HDL) cholesterols] were assessed at baseline, and after 6 and 12
months of supplementation using an enzymatic colorimetric method (Cobas ¢
111, Roche). Independent t-test was used for data analysis.

RESULTS

Baseline subject characteristics and lipid profile in the two groups were
comparable. In the isoflavone and control groups after 6 months of
supplementation LDL cholesterol levels were 124.9 + 352 mg/dL vs 112 .7 +
29.7 mg/dL (p={EHA 3*), respectively, and after 12 months 116.9 + 31.7 mg/dL
vs 109.1 +£29.8 mg/dL (p=0.086). There were no significant differences in the
other lipid levels at 6 and 12 months.

CONCLUSIONS

Soy isoflavone supplementation for 6 months was capable (@gniﬁcumly
reducing LDL cholesterol levels in postmenopausal women. No significant
changes in total cholesterol, triacylgycerol, and HDL cholesterol were found
after isoflavone supplementation.
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’
Suplementasi isoflavon menurunkan kadar kolesterol low-density lipoprotein
pada perempuan pascamenopause
ABSTRAK
LATAR BELAKANG

Penyakit kardiovaskular merupakan penvebab utama mortalitas pada perempuan pascamenopause . Efek
suplementasi isoflavon kedelai terhadap profil lipid plasma masih bersifat kontradiktif. Studi ini bertujuan untuk
menilai pengaruh suplementasi isoflavone kedelai terhadap profil lipid dalam plasma pada perempuan
PASCamenopause .

METODE

Sebuah wji kinik acak tersemar ganda dengan menggunakan kontrol dilakukan antara bulan Janwari 2010 —
Februari 2011, Sebanyak 180 perempuan pascamenopause dirandomisasi menjadi grup isofalveone (n = 90 subjek)
memperaleh tablet berisi 100 mg isoflavone and 500 mg kalsium karbonat, and grup kontrol jmﬁwk’h 500 mg
kalsium karbonat. Suplementasi diberikan Ix/hari selama 1 tahun. Kadar lipid plasma {kolesterol total,
triacylglycerol, kelesterol low-density lipoprotein (LDL), and kelesterol high-density lipoprotein (HDL) diukur
pada awal studi, bulan ke-6 and 12 pascasuple mentasi dengan menggunakan enzy matic colorimetric method { Cobas
c 111, Roche). Uji t independen digunakan untuk analisis data.

HASIL

Tidak terlihat adanva perbedaan karakteristik subjek and profil lipd pada awal studi antara kedua grup. Setelah
suplementasi i.?f{@! selama 6 and 12 bulan memmjukkan kadar kolesterol total, triaevicholesterol and kolesterol
HDL lipid serum fidak ada perbedaan yang bermakna antara kedua kelompok perlakuann. Kadar kolesterol LDL
pada kelompok isoflavon and kontrol ih suplementasi 6 bulan besarnya 1249 + 352 mg/dL vs 112 7 + 29.7
mg/dL (p= 0,013%), and 116,9 + 31,7 mgidL vs 1091 + 29,8 mg/dL (p= 0,056).

KESIMPULAN

Suplementasi isoflavone kedelai selama 6 bulan mampu menwrunkan kadar kolesterol LDL secara bermakna pada
perempuan pascamenopause. Tidak terlihat adanya penurunan yang bermakna dari suplementasi isoflavone terhadap
kadar kolesterol total, triacylgyeerol, and kolesterol HDL.

Kata kunci: isoflavon kedelai, lipid serwm, pascamenopause

\

%RODUCTION

Cardiovascular disease is the main cause
of death in women throughout the world. The
US National Vital Statistics Reports indicate that
24% of women aged 45-74 years die from
cardiovascular disease."

Menopause is one of the risk factors for
cardiovascular disease. Estrogen deficiency in
menopause is associated with significant
changes in

lipoprotein  metabolism,
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characterized by increased plasma lipid levels
(dyslipidemia) during the postmenopausal
years.? dyslipidemia is marked by
increased total cholesterol (TC), low density
lipoprotein (LDL) cholesterol and/or decreased
high density lipoprotein (HDL) cholesterol."
The prevalence of dyslipidemia in
postmenopausal women is 39%."“ Preventive
measures to reduce the increase in plasma lipids
is frequently associated with a decreased risk
of cardiovascular disease *
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Deaths from cardiovascular disease are
lower in Asian countries, as compared with those
in Western countries, with their very different
dietary patterns; onggoutstanding difference is
that Asian popugzions consume more
soybeans.”™ Soybean products are beginning to
attract interest because of their pleiotropic etfects
and their utilization for prevention of many
disease conditions, such as metabolic diseases,
chronic inflammatory diseases, and cancers, due
to their isoflavone content.'® Estimated soybean
isoflavone intake in Asian countries is 25-50 mg
per day (expressed as aglycone equivalent),”
whereas isoflavone intake of American women
is less than 1 mg per day.™ This difference in
dietary pattern leads to the suggestion of a role
of isoflavones oa:ardiovascu]ar events.

Isoflavones plant estrogens
(phytoestrogens), most abundantly
soybeans, and composed mainly of genistein,
daidzein, and glycitein. They are structlﬁy
similar to 17-a-estradiol, causing them to bind
to estrogen receptors (ER), thus mimicking the
effects of estrogens on target organs. There are
2 types of estrogen receptor expressed in different
tissues, with ER« receptors being expressed in
the uterus, hypotalamus/pituitary, and skeleton,
whereas ERA receptors are expressed in the
ovaries, cardiovascular system, and the brain.
The affinity of genistein for ERA is from 20 to
30 gmnes higher than for ERot, and is comparable
to E&l: affinity of 17-d-estradiol for these
receptors.”’ The abovementioned properties of
soybean isoflavongg enable these micronutrients
to replace therE

postrg:mpausa] women.
ere are various

are
nd in

nctions of estrogens in

lEeories on the

mechanism of action of soy isoflavones in
lowering the plasma lipid levels. According to
0 eory, soysmoflavones activate Eﬁ and
decrease lipoprotein lipasgpactivity, thus
decreasing lipogenesis and adipocyte
differentiation. Another mechanism may be
through peroxisome proliferator activated
receptors (PPAR o and PPARY) that control the
transcription of genes involved in the regulation
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of fatty acid metabolism, and as tyrosine kinase
inhibitors that wbit phosphorylation of several
elements required adipocyte
differentiation %0

for

The soy isoflavones vary in their effect on
prevention ofcardiovascu]ardisewaparticu]ar]y
reduction of plasma lipid levels. A meta-analysis
conducted by Zhan et al. showed that an intake
of soy proteins with an ggflavone content of >
80 mg/day may reduce total cholesterol, LDL
cholesterol, and triacylglycerol levels by 3.8%,
5.3% . and 7.3%. respectively, while increasing
HDL cholesterol by g;.“” A meta-analysis by

owed that

containing soy proteins result in a significant
decrease in total cholesterol levels (by 5.34 mg/
dL,or 2.4%). However, no significant effect was
shown with regard to LDL cholesterol, HDL
lesterol, or triglycerides. A systematic review
showed that isoflavones have a slightly
significant effect on triglycerides in comparison
with placebo (mean difference — 0.46 mmol/L),
qt have no statistically significant effect on total
cholesterol, LDL cholesterol, and HDL
cholesterol.''"* The abovementioned meta-

Prediger et al.!'"*) s flavone-

analyses includgggall subjects and were not
exclusively for postmenopausal women. The
objective of the present study was to evaluate
the mct of soy isoflavonggmpplementation for
q months on plasma lipid levels (total
cholesterol, triacylglycerol, LDL cholesterol , and
HDL cholesterol) in postmenopausal women.

METHODS

Design of the study

This experimental study was designed as a
%ble—blind randomized placebo-controlled
clinical trial. The study was conducted in the
catchment area of the District Health Center,
Mampang Prapatan, South Jakarta, from
January 2010 until February 2011.

Study subjects

The inclusion criteria used in this study
were: women 47 — 60 years of age,being at post-
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menopause (having had no menstrual periods for
minimally 1 year and maximally 10 years). the
menopause being a natural menopause (not
induced by total hysterectomy, hilateral
oophorectomy, radiation, or chemotherapy), not
taking drugs and supplements during the last 6
months (hormonal drugs such as glucocorticoids,
anticoagulants, antihyperlipidemic drugs,
antihypertensive drugs, isoflavone-containi
supplements, and oral antidiabetics), agreeingg
participate in the study by signing informed
consent, capable of walking unamed, and able
to communicate. The subjects were excluded
from the study if they had malignant disease
(such as mammary, cervical, and endometrial
cancers) or severe psychotic disorders, such as
schizophrenia. The calculated sample size per
group was 90, which was estimated to be
adequate to detect a 30% difference in the mean
lipid profile values between the treatment groups
using a two-tailed test, an alpha of 0.05, and a
power of 80%.

The Mampang Prapatan District in South
Jakarta consists of five kelurahan (villages),
from which four were selected by multistage
cluster random sampling. From the four selected
kelurahan, two Rukun Warga (RW) were chosen,
and from each RW five Rukun Tetangga (RT, a
kind of neighborhood association) were taken.
In total 40 RTs were selected. From each RT a
list of postmenopausal women was made. By
simple random sampling the study subjects were
selected from among the postmenopausal women
in each of the 40 RTs. The sample sizes in each
RT was determined proportionally according to
the available numbers of postmenopausal
women.

Intervention

The soybean isoflavone extract was
imported from Hui Song Pharmaceuticals,
China. The supplement tablets used in this study
were prepared, packed, and labelled by PT.
Ikapharmindo Putramas, Indonesia. Each
supplement tablet contained 250 mg soybean
extract, equivalent to 100 mg isoflavone
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aglycones (comprising genistein 56% ., daidzein
41%, and glycitein 3%) and 500 mg calcium
carbonate. The placebo (control) tablets

tained 500 mg calcium carbonate. The form,
%ﬁl‘, and flavor of the supplement and control
tablets were identical.

The supplements were assigned to the two
groups in a double-blind manner. The tablets in
each group were given once daily by the oral
route after breakfast, between 07.00 — 10.00
Western Indonesian Time (WIB). The
supplementation was given by cadres at home
visits, when the supplements were taken directly
in front of the cadres. A checklist was used to
note daily tablet consumption and any complaints
arising during supplementation.

Measurement of physical characteristics
Height in kg was measured by means of a
portable microtoise at an accuracy of 0.1 cm.
Weight in kg was determined uspme Sage portable
scales at an accuracy of 0.1 kg. Body mass index
(BMI) was calculated by dividing the weight in
kg by the square of the height in m. Threshold
values for BMI were according to the criteria
issued in 2013 by the Department of Health of
the Republic of Indonesia (Depkes RI). The
Depkes RI
as follows: underweight (<18 kg/m?). normal
weight (18-25 kg/m?), overweight (25-27 kg/m?),
obese (>27 kg/m?). In the gaesent study, BMI
values were categorized into normal/ underweight
<249 kg/m? and overweight > 25 kg/m?."'>

threshold criteria for women are

Laboratory :mysis

A 10 mL venous blood sample was collected
from each subject after a 12-hour fast for
determination of lipid levels (total cholesterol,
triacylglycerol, HDL cholesterol, and LDL
cholesterol). Normal lipid le according to the
Adult Treatment Panel I1I mP I1I) guidelines
are: total cholesterol <200 mg/dL, triacylglycerol
<150 mg/dL,LDL cholesterol <130 mg/dL., HDL
cholesterol > 40 mg/dL."* Blood samples were
collected three times, i.e. before soy isoflavone
supplementation (baseline), after 6 months of
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supplementation, and after months of
supplementation. The venous Dlood samples
were centrifuged at 2000 RPM for 10 minutes.
The obtained serum was frozen at -70°C
pending laboratory investigations, which were
performed simultaneously for samples of all
subjects before supplementation and afternand
12 months of supplementation.
cholesterol, triacylglycerol, LDL cholesterol,
and HDL cholesterol were assessed by means
of an enzymatic colorimetric method (Cobas ¢
111, Roche).

otal

Assessment of compliance

Subject compliance in this study was
determined by observing the subjects taking the
supplementation tablets in front of the cadres,
by counting the tablets remaining in the bottle
at the end of each month, gl by measuring
blood soy isoflavone levels at baseline and at
the completion of the study. The subjects were
categorized as drop-outs if they failed to take
supplements for 7 consecutive days or if the
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total tablets consumed was < 90% (151 tablets)
for the 6-month trial. For the 12-month trial,
the criteria were 14 consecutive days or < 90%
(328 tablets), respectively.

Statistical analysis
Normality of data
determined by means of the Kolmogorov-
Smirnov test. The independent t-test was used
to find differences between the isoflavongand
control groups in subject characteristics. total
cholesterol, triacylglycerol, LDL cholesterol
and HDL cholesterol at baseline, afte
and after 12 months. A p of <0.05 was
considered statistically significant. The
software used for statistical analysis was the
Statistical Program for Social Sciences (SPSS)

pmtribution was

months,

version 17.

gﬁcal clearance

The study protocol was approved by the
Committee on Research Ethics of the Faculty
of Medicine, Trisakti University.

180 subjects randomized

¥

90 subjects
soyisoflavone group

6 months of observation

Y

90 subjects
control group

6 months of observation

r

1 subject : moved out

90 subjects

F

89 subjects

12 months of observation

F

89 subjects analvzed

12 months of observation

1 subject : moved out

r

89 subjects analvzed

Figure 1. Flow of subject participation during study
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Table 1. Distribution of demographic and physical characteristic of the subjects

at baseline by treatment groups

Characieristic Isoflavone Conirol P
(n= 90y (n=90)
Age (years) 53.4+35 535%35 0.833
Duration of m enopause (years)" 45 £2.1 44 +£2.4 0.683
Marital status®’
Manmied 5965 64 (71 0.395
Mot married /wi dowed 3135 2629
E ducati onal level '
Low (none - primary school) 60 (66.7) 62(68.9) 0.726
Medium (juniot — sendor high) 27 (30 27 G0
High (academy/uni versity) 333 1(1.1)
Emgl oyment '
Employed 49 (54.5) (B9 0.242
Unemployed 41(45.5) 55(61.1)
Blood pressure *'
Systolic (mmHg) 125.44 £22 93 124.08 £19.57 0.665
Diastalic (mmHg) 7856 £13.37 72641190 0.964
B odymassindex (kgim) " 2679475 2667 £473 0.863
Tatal cholesterd (mgdL) *' 209.91 £3835 204.15£3478 0.290
Triacyglyceral (m gfdl) *' 121.82 82,49 108.74+42.19 0.178
LDL cholesterol (mg'dl) ™ 134.07 £34.76 125.51 £32.09 0.086
HDL chal esterol (mg/dL) * 5538 £11.44 58901264 0.050

“Values are mean + standard deviation: ™ number of subjects (%): < p values calculated by independent t-test

RESULTS

At the start of the study, 180 women
postmenopausal women meeting the inclusion
and exclusion criteria were randomized into two
groups, i.e. the isoflavone group and the control
group, each comprising 90 women. After 6
months of supplementation, one subject in the
isoflavone group dropped out, as she moved out
of the study area, whereas no drop-outs
occurred in the control group.

At the completion of the study, after 12
months of supplementation, there were no drop-
outs in the soy isoflavone group, whereas in
the control group one subject dropped out,
because she returned to hernative village to get
married. The data collected for statistical
analysis were from 178 subjects (89 in each
group). The flow of subject participation may
be seen in Figure 1.

The distribution of subject characteristics
at baseline between the isoflavone and control

202

groups is presented in Table 1. Mean age was
53.4 + 3.5 years in the isoflavone group vs 53.5
+ 3.5 years in the control group. duration of
menopause was 4.5 + 2.1 years vs 4.4 + 2.4
years, most subjects were married (65% vs
71%), and of low educational level (66.7% vs
68.9%). In the isoflavone group 54.5% were
employed, while in the control group 61.1%
were unemployed.

The independent t-test did not find any
significant differences between the isoflavone
group and the control group in the baseline
distribution of the various variables, either
demographic or physical, including plasma
lipids, with all p values being above significance
level. This indicates that the randomization
performed in this study had successfully
distributed all variables uniformly between the
two groups, except for the treatment variable.

Table 2 presents the total cholesterol,
triacylglycerol, LDL cholesterol, and HDL
cholesterol levels after supplementation for 6
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Table 2. Mean lipid profiles after 6 months and 12 months of supplementation by treatment groups

Cholesterol (mg/dL) Isoflavone (n=89) Conirol (n-89) P
After 6 months supplementati on
Totd duolesterol 20824374 198.2+£356 0.070
Tr acylglycerol 1296 £891 119.2+£3559 0.347
LDL cholegerol 1249 £352 112.7+£297 0013*
HDL cholegerol 5895+144 617137 0.296
After 12 months suppl enentation
T otal cholesterol 1970+£373 188.5+£348 0.114
Triacylg yeercl 1238747 106.3£463 0.060
LDL cholestercl 1169317 109.1+298 0.086
HDL chal esterd 559+14.1 580+123 0.309
es are mean + S.D.; p values calculated by independent t-test; *significance
= high density lipoprotein: LDL= low density lipoprotein
and 12 months. The total cholesterol level inthe  increased at 6 months, but decreased agai 12

isoflavone group vs control group aft
supplementation for 6 months was 208.2 + 37
mg/dL vs 198.2 + 35.6 mg/dL. (p=0.0@. while
after 12 months it was 197.0 + 37.3 mg/dL vs
188.5 + 348 mg/dL (p=0.114). There was
therefore a reduction in total cholesterol levels
at 6 and 12 months, both in the isoflavone group
and control group, but the reduction was
statistically not significant.

As for triacylglycerol and HDL cholesterol
levels in the isoflavone and control groups after
6 months and 12 months of supplementation, they

months approaching baseline levels, both in the
isoflavone and control groups, but the changes
were statistically not significant.

Only for LDL cholesterol levels in the
isoflavone vs control groups was there a
significant decrease after 6 months of
supplementation (124.9 + 35.2 mg/dL vs 112.7
+ 29.7 mg/dL (p= 0.013*). However, a further
reduction after 12 months of supplementation

s statistically not significant (1169 = 31.7
mg/dL vs 109.1 + 29 .8 mg/dL (p=0.086) (Figure
2).

g

B

8

%j

8

b= [s0flavane

=]
(=]

—— Control

(=]
=]

LDLlevel (mg/dL)

o=
o

ra
(=]

L=

0 6 month

12 month

Figure 2. Levels of LDL cholesterol at baseline, at 6 months and 12 months in the isoflavone group and
control group. A significant reduction is seen at 6 months
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ADVERSE EVENTS

There were no life-threatening adverse
events during the conduct of this study. There
were no subjects who dropped out for clinical
reasons. The complaints reported in both groups
were knee pain, leg pain and leg ache,
paresthesia, back pain, headache, and increased
appetite.

ﬁSC USSION

The results of this study showed that
administration of soy isoflavones at 100 mg/day
to postmenopausal women significantly reduced
their LDL cholesterol levels after 6 months of
supplementation (9.2 mg/dL or 6.86%). After 12
months of supplementation LDL cholesterol
decreased steadily but nonsignificantly. There
were no reductions in other serum lipid levels at
6 and 12 months. T results did not markedly
differ from those of the studies by Yang et al.!'”
and Taku et al."'®

ghe study conducted by Yang et al.'”" on
130 healthy postmenopausal Taiwanese women
showed that soy isoflavone supplementation for
6 months succeeded in significantly reducing the
levels of total cholesterol in the isoflavone and
control groups by 4.5 and 3 .06%, respectively,
and the LDL els by 4.67 and 5.09%,
respectively, in patients with total cholesterol
levels of >200 mg/dL. In our study the reduction
in LDL levels was higher than that in the study
by Yang et al.''” (6.86% vs 5.09%), which
presumably was the result of the larger dose of
soy isoflavones which we used (100 mg vs 70
mg). Apart from LDL, our study did not find
any effect of isoflavones on other serum lipid
levels. The marked differences of Yang’s study
with ours were in the open labeled study design,
which was randomized but used no controls, and
involved women of normal weight. The meta-
analytic study performed by Taku et al.''®
evaluated the effects of soy protein intake on lipid
profiles in men and in premenopausal as well as
postmenopausal women. The meta-analysis

204
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indicated Eat soy isoflavones significantly
reduced serum total cholesterol and LDL
cholesterol levels. but not HDL cholesterol and
triacylglycerol levels.

The study by Mangano et al.!'"” was
conducted on 131 healthy women over 60 years
of age, who were ove ght, and had moderate
hypercho]estemlemi'r.‘% aim of the study was
to evaluate the long term effects on serum lipids
and inflammatory markers of soy protein
supplementation (18 g/day) and/or soy
isoflavones (105 mg/day aglycone equivalent),
either separately
year intervention no significant effect was seen
of the soy protein and isoflavone interventions
on serum lipids, lipids ratio, or inflammatory
markers. In subjects who were equol producers,
significant effects of respectively -5.9% and -
7.2% were found on the total cholesterol/HDL
and LDL/HDL ratios.

The optimal effective dose of soy
isoflavones capable of exerting a therapeutic
effect is to date still not known with certainty.
Various studies on the effect of isoflavones in
reducing serum lipids have used varying values
for the dose and duration of therapy,e.g. 35 mg
(6 months),"” 60 mg (12 weeks),* and 164 mg
(10 weeks).?" The dose of soy isoflavone extract
used in our study was 100 mg/day (aglycone
equivalent).

The studies investigating % effect of
isoflavones on reduction of serum lipids in
postmenopausal women generally use soy
proteins with a certain isoflavone content, thus
leading to uncertainty whether the reduction in
serum lipids are due to the soy protein itself or
to its isoflavone content. One of such studies was

im combination. After a one-

performed by Jassi et al. * where in spite of a
reduction in serum lipids of th
soy protein supplementation, no significant
changes were seen in the isoflavone group,
indicating that apart from isoflavones, soy
protein has other components that are responsible
for the hypocholesterolemic effect after soy
protein administration.

Our study found no reduction in serum lipid

ntrols after
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levels other than LDL cholesterol, eithe ré6
months or 12 months of supplementation, similar
to the findings of Yang et al.""”and Taku et al .'®
The nonsignificant reduction in LDL cholesterol
after 6 months of supplementation in our study
may be the result of the unsupervised dietary
intake of the subjects, or of the longer duration
of supplementation, which was continued after
plateau levels had been attained. This view is
supported by a review performed by Manach et
al.”” on studies evaluating the bioavailability of
soy isoflavones for 1-3 months, indicating that
continuous supplementation does not increase
blood isoflavone levels.

The ahsence of isoflavone effects on s
lipids is also seen with several other studiesm
study by Ho et al.® was a one-year study
conducted on 203 postmenopausal Chinese
women. These investigators are of the opinion
that the weakly estrogenic effecgmbtained from
an isoflavone dose of 40-80 ngl)’ or from the
usual intakes in Asian populations is inadequate
to counteract the effects of postmenopause in
increasing cholesterol level 5 The study was
conducted on postmenopausal women with mean
age of 54 years and mean duration of menopause
of 4 years, thus resembling our study subjects.
The study of Ho et al.*¥ differed from ours in
the source of isoflavones (The Netherlands) and
the percentages of the isoflavone components
(genistein 14.7%, daidzein 46.4% ,and glycetein
38.8%). Furthermore, although their stud 63 ed
the same duration of supplementation as n our
study (1 year), the study by Ho et al.** did not
determine plasma lipids at 6 months. Therefore,
any significant changes in LDL cholesterol levels
at 6 months would escape observation.

The study conducted by Rios et al.** on 47
postmenopausal women aged 47-66 years,
receiving 40 mg isoflavones casein for 6
months, aimed at eva]uating@ effect of soy
isoflavone supplementation on lipid profile, also
did not show any significant effects. The small
sample size of the study and the occurring
changes in dietary pattern and in physical
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exercise may presumably account for its
nonsignificant results.

No life-threatening adverse events were
found in our study, in agreement with the meta-
analytic results of Qin et al.!"* The reported
complaints in our study subjects were knee pain,
leg pain and leg ache, paresthesia, back gmain,
headache, and increased appetite, whereas 1n the
meta-analysis by Qin et al."* the complaints
were gastrointestinal (bloating and constipation).
In the study conducted by Steinberg et al *¥' using
soy hypocotyl isoflavones at 80-120 mg. a
significant increase in blood urea nitrogen was
found after a 2-year supplementation.

The strengths of our study are in the double-
blind randomized controlled design, sufficiently
large sample size, low drop-out rate (1%), and
high compliance of participants up to the
compleggpm of the supplementation (99.9%).

A Timitation of this study is the lack of
control on daily food consumption by the
subjects.geqthat the study results may have been
affected gthe consumption of foods high in
isoflavones or fatty acids. [t should also be borne
in mind that the isoflavone extract used in our
study was from China, with a presumably
different composition than isoflavone extracts
from other countries, while the processing
method may also affect the isoflavone content.®

Further pharmacokinetic studies on
isoflavones are required in Indonesian
postmenopausal women, since the bioavailability
of drugs is affected by absorption and
metabolism, leading to variable effects due to
polymorphisms in the genes encoding metabolic
enzymes.®” In addition, studies are needed to
detect genetic polymorphisms of the ER[} gene
in Indonesian postmenopausal women. According
to one study, *® the genotype deriving benefits
from is vones are the AA Alul genotype of
ERP (associated with increased risk for
cardiovascular disease) and the Tsp509I SNPin
the ERP ex splice variant of the AA genotype.
with increased plasma HDL cholesterol levels
after soy isoflavone supplementation.®®
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The reduction in LDL cholesterol in our
study is greater than that in the statement of the
American Heart Association (AHA) advisory
paper (6.86% vs 3%), but the effect lasted only
up to 6 months postsupplementation. Our study
supports the AHA advisory statement that the
effect of isoflavones in reducing cardiovascular
risk factors (serum lipids) in postmenopausal
women is “minimal at best” "

CONCLUSIONS

Soy isoflavone supplementation reduced
LDL cholesterol levels in postmenopausal women
significantly after six mont
significantly after twelve months. No significant
difference was found on the effect of isoflavones

but non-

in decreasing total cholesterol, triacylgycerol,
and HDL cholesterol levels, both at 6 months
and at 12 months.

ACKNOWLEDGEMENTS

The investigators thank all study
participants for their cooperation, and the Dean
of the Faculty of Medicine, Trisakti University,
for the funding of this study. We also thank
Ikapharmindo Pharmaceuticals for preparing the
supplements for this trial. o

REFERENCES

1. Heron M. Deaths: leading causes for 2009.
National Vital Statistics Reports 2012:61:1-96.

2. CignarellaA, Kratz M, Bolego C. Emerging role
of estrogen in the control of
cardiometabolic disease. Trends Pharmacol
Sci 2010;31:183-9.

3 The Task Force for the management of
dyslipidaemias of the European Society of
Cardiology (ESC) and the European
Atherosclerosis Society (EAS). ESC/EAS
Guidelines for the management of dyslipidemias.
Eur Heart J 2011:32:1769-818.

4. Tandon VR, Mahajan A, Sharma S, Sharma A.
Prevalence of cardiovascular risk factors in
postmenopausal women: a rural study. J Med Life
Health 2010:1:26-9.

5. Gil-Izquierdo A, Penalvo JL, Gil JI, Medina
S, Horcajana MN, Lafay S, et al. Soy isoflavones

206

| soflavone and cholesterol levels

and cardiovascular disease epidemiological,
clinical and omics perspectives. Curr Pharm
Biotechnol 2012:13:624-31.

Nagaraju GP, Zafar SF, El-Rayes BF. Pleiotropic
effects of genistein in metabolic, inflammatory,
and malignant diseases. Nutr Rev 2013:71:562-
72.

Messina M, Nagata C, Wu AH. Estimated Asian
adult soy protein and isoflavone intakes. Nutr
Cancer 2006:55:1-12.

De Kleijn MIJJ, Van Der Schouw YT, Wilson
PWF. Adlercreutz H, Mazur W, Grobbee DE, et
al. Intake of dietary phytoestrogens is low in
postmenopausal women in the United States :
the framingham study. J Nutr 2001;154:43441.
Pilsakova L, Riecansky I, Jagla F. The
physiological actionof isoflavone phytoestrogen.
Physiol Res 2010:59:651-64.

Orgaard A, Jensen L. The effects of soy
isoflavones on obesity. Exp Biol Med (Maywood)
2008:233:1066-80.

Patel RP, Barnes S. Isoflavones and PPAR
signaling: a critical target in cardiovascular,
metastatic, and metabolic disease. PPAR Res
2010. Article ID 153252, 10 pages. doi: 10.1155/
2010/153252.

Zhan S, Ho SC. Meta-analysis of the effects
of soy protein containing isoflavones on the lipid
profile. Am J Clin Nutr 2005:81:397-408.
Prediger CCC, Olinto MTA, Nacul LC, Ziegler
DR, Pattussi MP. Effect of soy protein containing
isoflavones on women’s lipid profile: a meta-
analysis. Rev Nutr Campinas 2011;24:161-72.
Qin Y, Niu K, Zeng Y, Liu P, Yi L, Zhang T, et
al. Isoflavones for hypercholesterolaemia in
adults. Cochrane Database Syst Rev. 2013 Jun
6:6:CD009518. doi: 10.1002/14651858. CD009
518 pub2. Review.

Kementerian Kesehatan. Status gizi dewasa
menurut indeks massa tubuh: Riset Kesehatan
Dasar (Riskedas) 2010. Jakarta: Badan
Penelitian dan Pengembangan Kesehatan
Kementerian Kesehatan RI tahun 2010.
Available at: http://www.riskesdas.litbang.
depkes.go.id/download/TabelRiskesdas2010 pdf.
Accessed August 6,2013.

National Choletsrol Education Program National
Institute of Health. Detection, evaluation, and
treatment of high blood cholesterol in adults.
(Adult Treatment Panel IIT). National Institute
of Health;2002.

Yang TS, Wang SY, Yang YC, Su CH, Lee FK,
Chen SC., et al. Effects of standardized
phytoestrogen on Taiwanese menopausal
women. Taiwan J Obstet Gynecol 2012;51:229-
35.




]
b3

Taku K, Umegaki K, Sato Y, Taki Y, Endoh K,
Watanabe S. Soy isoflavones lower serum total
and LDL cholesterol in humans: a meta-
analysis of 11 randomized controlled trials. Am
J Clin Nutr 2007:85:1148-56.

Mangano KM, Hutchins-Wiese HL, Kenny
AM, Walsh SJ, Abourizk RH, Bruno RS, et al.
Soy proteins and isoflavones reduce interleukin-
6 but not serum lipids in older women: a
randomized controlled trial. Nutr Res 2013:33:
1026-33.

Jassi HK, Jain A, Arora S, Chitra R. Effect
of soy proteins vs soy isoflavones on lipid profile
in postmenopausal women. Indian J Clin
Biochem 2010:25:201-7.

Shidfar F, Ehramphosh E, Heydari I, Haghighi
L, Hosseini S, Shidfar S. Effects of soy bean on
serum paraoxonase 1 activity and lipoproteins
in hyperlipidemic postmenopausal women. Int
J Food Sci Nutr 2009:60:195-205.

Manach C, Williamson G, Morand C, Scalbert
A, Rémésy C. Bioavailability and bioefficacy
of polyphenols in humans: review of 97
bioavailability studies. Am J Clin Nutr 2005;81:
2305-428.

Ho SC, Chen YM, Ho S8, Woo JL. Soy
isoflavone supplementation and fasting serum
glucose and lipid profile among postmenopausal
Chinese women: a double-blind, randomized,
placebo-controlled trial. Menopause 2007:14:
905-12.

Rios DR, Rodrigues ET, Cardoso AP, Montes
MB. Franceschini SA, Toloi MR. Lack of effects
of isoflavones on the lipid profile of
Brazilian postmenopausal women. Nutrition
2008:24:1153-8.

Steinberg FM, Murray MJ, Lewis RD, Cramer
MA ., Amato P, Young RL, et al. Clinical
outcomes of a 2-y soy isoflavone
supplementation in menopausal women. Am J
Clin Nutr 2011;93:356-67.

North American Menopause Society. The role
of soy isoflavones in menopausal health: report
of The North American Menopause Society/Wulf
H. Utian Translational Science Symposium in
Chicago, IL (October 2010). Menopause
2011:18:732-53 . doi: 10.1097gme 0b013e31821
fe8el.

Lampe JW, Chang JL. Interindividual
differences in phytochemical metabolism and
disposition. Semin Cancer Biol 2007;17:347-53.
Hall WL, Vafeiadou K, Hallund T, Bugel
S,Reimann M, Koebnick C, et al. Soy isoflavone
enriched foods and markers of lipid and glucose
metabolism in postmenopausal women:
interactions with genotype and equol production.
Am J Clin Nutr 2006:83:592-600.

Sack FM, Lichtenstein A, Van Horn L, Harris
W, Harris W, Kris-Etherton P, et al. Soy protein,
isoflavones and cardiovascular health: an
American Heart Association Science Advisory

for professionals from the Nutrition Committee.
Circulation 2006:113:1034-44.

207




Isoflavone supplementation reduces low-density lipoprotein
cholesterol levels in postmenopausal women

ORIGINALITY REPORT

19

SIMILARITY INDEX

PRIMARY SOURCES

1

B 0 a8

H B B B

i 0
WWW.ajcn.org > words — | )0

Internet

www.affinityplus.org 51 words — 'I %

Internet

. " . " . .. ) O
T. K. .Ll.m. Glycine max", Edible Medicinal And Non 43 words — 1 /0
Medicinal Plants, 2012

Crossref

. . O
||nifnr£u'ac'm 34 words — 1 A)

.« . 0
CI\rlotiltrgfltlonal Influences on Bone Health, 2013. -8 words — '] /0

' 0
docksci.com 28 words ’l /0

Internet

n M . O
Suzgnne C. Ho. "Soy |soﬂavc.)n‘e supplementatlon and 25 words — '] /0
fasting serum glucose and lipid profile among
postmenopausal Chinese women", Menopause, 09/2007

Crossref

. - 0
annalsofdentalspecialty.net.in 19 words — < '] /0

Internet

. : 0
jkmu.kmu.ac.ir 18 words — < 1 /O

Internet



Eﬂ?ﬁf‘”et 17 words — < 1 %
Iirj;tr!izt.org 16 words — < 1 %
Ii_ig?;d.com 16 words — < 1 %
IIri]trzrljt.ﬂspringer.com 16 words — < 1 06
www.nmi.health 16 words — < 1 06

Internet

Clarice Caro!ozo da ,Costa Pred,iger, Mar.ia Te.resa 14 words — < '] %
Anselmo Olinto, Luis Carlos Nacul, Denize Rigetto

Ziegler et al. "Effects of soy protein containing isoflavones on

women's lipid profile: a meta-analysis", Revista de Nutricao,

2011

Crossref

Watanabe, K.. "Preventive effects of probucol on 0)
.’ Ventiv P .u 14words—<1/0
restenosis after percutaneous transluminal

coronary angioplasty", American Heart Journal, 199607

Crossref

. . . . . 0
H. K. Jassi, A:Jaln, Sarlka Arora, R. Chltl.’a'. Effec.t 13 words — < 'I A)
of soy proteins Vs soy isoflavones on lipid profile

in postmenopausal women", Indian Journal of Clinical

Biochemistry, 2010

Crossref

2ph h Elé Ri Eri 0
Step .ane C oquett-e, eon\or iesco, -rlc 13 words — < 'I /0
Cormier, Tommy Dion, Mylene Aubertin-

Leheudre, Isabelle J. Dionne. "Effects of soya isoflavones and
exercise on body composition and clinical risk factors of



N RN
(@) O

1

H B

22

23

N N N
(@) Ul IS

27

cardiovascular diseases in overweight postmenopausal
women: a 6-month double-blind controlled trial", British Journal
of Nutrition, 2010

Crossref

: 0
I(3t>:rfn(2trdjournals.org 13 words — < 1 /0
: : 0
|\gtfi:aetrh|v.vef.un|zg.hr 13 words — < '] /0
0
www.dovepress.com 13 words — < 1 %

Internet

FarJanfa Rahman Bhuiyan, Farzana Sal.eh, Israt Ara12 words — < 'I %
Hossain, Khursheed Jahan, Liaquat Ali. "Effects Of

Soy-milk On Blood Lipids And Total Homocysteine Level In
Postmenopausal Women Of Bangladesh", International Journal

of Nutrition, 2017

Crossref

i 0
IInSteCrEeLtJbs.com 12 words — < ] %0
lipidworld.biomedcentral.com < 1 %
Internet 12 WOI’dS —

0
pdfcoffee.com 19 words — < 1 /0

Internet

H H n 0
Arshag.D.. Mooradian, Michael J. Haas. The Effect 11 words — < 1 /0
of Nutritional Supplements on Serum High-
Density Lipoprotein Cholesterol and Apolipoprotein A-I",
American Journal of Cardiovascular Drugs, 2014

Crossref

0
core.ac.uk 11 words — < 1 A)

Internet



32

W w W w
(@) Ul NN w

0
datapdf.com 11 words — < 1 )0

Internet

0
www.degruyter.com 11 words — < 1 /0

Internet

1" M O
Boccardo, F.. Enterglactone as a r|§k factor for 10 words — < 'I /0
breast cancer: A review of the published
evidence", Clinica Chimica Acta, 200603

Crossref

Chrlstln.a l. Fyt|I|,.PIoum|s S. Passaqfakls, Euaggelia 10 words — < 1 %
G. Progia, Georgia L. Kambouromiti et al. "IS

ARTERIAL HYPERTENSION AN UNDERLYING FACTOR IN THE

INCREASED SERUM LP(A) LEVELS IN ESRD DIALYZED

PATIENTS?", Renal Failure, 2009

Crossref

Sara Chelland Campbell, Dam? A Khalil, Mark €. . o < )0
Payton, Bahram H. Arjmandi. "One-year soy

protein supplementation does not improve lipid profile in
postmenopausal women", Menopause, 2010

Crossref

0)

Eltce)rgglayer.net 10 words — < 1 )
0

Ik;grrwwelt.doku.pub 10 words — < 1 /O
: 0)

www.sojaysalud.com 10 words — < 1 A

Internet

Moni Moh B Rok hel 0
onlruzzamgn, o) ammed, egum o) eya, Sohe 9 words — < '] /0
Ahmed, Amrita Bhowmik, Md. Khalil, and Siew

Gan. "In Vitro Antioxidant Effects of Aloe barbadensis Miller

Extracts and the Potential Role of These Extracts as Antidiabetic



(0F)
~

NN S W w
= o O (00]

42

43

H B B B
~ (@) Ul NN

and Antilipidemic Agents on Streptozotocin-Induced Type 2
Diabetic Model Rats", Molecules, 2012.

Crossref

Rudkowska, I.. "Functional foods for cardiovascular 0
) . . . 9 words — < 1 /0
disease in women", Menopause International,

2008.

Crossref

IkgtrerrlngtpuincheaIth.biomedcentral.com 9 words — < 1 %
Egrenz.info 9 words — < 1 %
Ifnitleerzr.]eztums.ac.ir 6 words — < ,] %
e o words — < 190
ssuu.com 9words — < ] %
Irn(tae|?ngtsitory.publisso.de 5 words — < 1 %
|vn\g/vm\é\t/.repositorio.unicamp.br 9 words < 1 %
123dok.com 8 words — < 1 0%

Internet

. 0
Beverage Impacts on Health and Nutrition, 2016. 3 words — < ’I /0

Crossref

i 0
Gurdeep S Mannu, M Justin S Zamary Abhaya 3 words — < '] /0
Gupta, Habib U Rehman, Phyo K Myint. "Update on



guidelines for management of hypercholesterolemia"”, Expert
Review of Cardiovascular Therapy, 2014

Crossref

H-anILf Huang, Hari B. Krishnan, Quy"nhchl Pham, 8 words — < '] /0
Liangli Lucy Yu, Thomas T. Y. Wang. "Soy and Gut

Microbiota: Interaction and Implication for Human Health",

Journal of Agricultural and Food Chemistry, 2016

Crossref

e . . O
Jltprn‘a Mangn'al. Effgcts and ;afety of Pueraria 3 words — < 1 /0
mirifica on lipid profiles and biochemical markers

of bone turnover rates in healthy postmenopausal women",
Menopause, 05/2008

Crossref

. " . . . 0
Kari Salovaar.a. .Effect of vitamin D3 and calcium 3 words — < 'I A)
on fracture risk in 65- to 71-year old women - a

population-based 3-year randomized controlled trial: OSTPRE-

FPS study", Journal of Bone and Mineral Research, 2010

Crossref

. . . . . . . 0
Mlna Shirvani, Mohammad Heidari. "Quality of Life 8 words — < 'I /0
in Postmenopausal Female Members and Non-

members of the Elderly Support Association", Journal of

Menopausal Medicine, 2016

Crossref

. . H H n 0
Wgnbm qung, Ano!y H Leg, Colin W Binns. .Tea‘1 8 words — < 1 /0
drinking, diet and ischemic stroke prevention in
China: a future perspective", Expert Review of Cardiovascular
Therapy, 2014

Crossref

Yoona Kim, Dong Woo Kim, Kuoon Klm,Jeong-Sook8 words — < 1 %
Choe, Hae-Jeung Lee. "Usual intake of dietary

isoflavone and its major food sources in Koreans: Korea

National Health and Nutrition Examination Survey 2016-2018

data", Nutrition Research and Practice, 2022



U Ul Ul
H B H

58

59

(@) o o
(O8] N —_

Crossref

Zhang, Yu-n—Bo, Wen—Hya ;hen,Jlng-Jlng Gup, g words — < 1 %
Zheng-Hai Fu, Cheng Yi, Ming Zhang, and Xiao-Lin

Na. "Soy isoflavone supplementation could reduce body weight

and improve glucose metabolism in non-Asian

postmenopausal women—A meta-analysis", Nutrition, 2013.

Crossref

|(r:“f;ri:liawsi.nwsuaf.edu.cn 8 words — < ] 00
Jl'nr:e.rrnlgtrition.org 8 words — < ,] %
nts ssuaci s words — < 1%
Ilnpgeir.itregonstate.edu 8 words — < ] %
I[itrerrlnit.ncbi.nlm.nih.gov 8 words < 1 %
m/vm\é\t/.cambridge.org 8 words — < 1 06
I\:1\t/(\§/r\{1\é\t/.mdpi.com 8 words — < 1 %
www.setantacollege.com 8 words — < 1 %

Internet

_ _ 0
www.xiahepublishing.com s words — < 1 7

Internet



EXCLUDE QUOTES ON EXCLUDE SOURCES < 8 WORDS
EXCLUDE BIBLIOGRAPHY ON EXCLUDE MATCHES OFF



