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Age of Postmenopause Women: Effect of Soy Isoflavone
in Lipoprotein and Inflammation Markers

Gladys Roxana Rocha Barrasa, Natalia Gonzalez Cafiete, Luis Emilio Valladares Boasi
Institute of Nutrition and Food Technology (INTA), University of Chile, Santiago, Chile

Objectives: Menopause is associated with adverse metabolic changes in plasma lipoprotein and inflammation markers. Estrogens
have beneficial effects on lipid metabolism and inflammation. Isoflavones (ISO) have structurally similar to estradiol. Our objective
was analize the effect of soy-ISO on serum lipid and inflammatory markers (sP-selectin and sCD40L) in postmenopausal women.
Methods: A 12-week randomized, double-blind, placebo-controlled intervention with soy-ISO (50 mg, twice daily) was conducted
in 35 healthy postmenopausal women (55-72 years old). The women were divided in 2 groups: 20 were allocated to soy-ISO, and
15 to a placebo group.

Results: The changes of total cholesterol (TC), triglycerides, low-density lipoproteins-cholesterol (LDL-C), high-density lipoprotein-
cholesterol, Apo-A1, sP-selectin and sCD40L in 2 groups before and after 12-week treatment showed no statistical significance. In
subgroup analysis, soy-ISO supplementation significantly decreased the levels of TC, LDL-C and sCD40L in women under 65 years
old, and with null effects on serum lipid and inflammation markers in women over 65 years old.

Conclusions: Soy-ISO did not significantly favorable effects on the lipid profile and inflammatory markers in postmenopausal
women. However, in women under 65 years of age, soy-ISO significantly decreased the TC, LDL-C and sCD40L, whereas, no effects
on lipid profile and inflammation markers in women over 65 years old were observed. (J Menopausal Med 2018;24:176-182)

Key Words: Dyslipidemias - Healthy aging - Inflammation - Isoflavones - Postmenopause

Introduction

In postmenopausal women, the incidence and prevalence
of cardiovascular disease (CVD) are increased,' a pathologi—
cal process possibly related to the decrease in estrogen levels
after the cessation of ovarian function,*® Dyslipidemia is
one the most important risk factor for CVD, which can be
corrected and prevented, In prospective randomized clinical
trials conducted mostly in older women, menopause hor—
mone therapy (MHT) showed that not only they do not offer
protection against CVD, but they can even increase the risk

of this disease.*® However, more recent studies suggest that

MHT is associated with beneficial effects with regard to CVD
when the therapy is initiated close to menopause but not
when it is initiated la‘aar,4 Estrogen administrations is still the
most effective treatment for the symptoms of menopausal
and to prevent osteoporosis, in concordance to increase the
health and quality of postmenopausal women'’s life,” Balanc—
ing the risk versus beneficial factors of MTH, some women
opt for natural forms of treatment, Phytoestrogens are a
diverse group of non—steroidal substances of plant origin
that are structurally similar to estradiol and have an affin—
ity for estrogens receptors (ERs),’ ERq, and ERp, producing

estrogenic and antiestrogenic effects.” Many foods contain
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phytoestrogens, but soybeans are particularly rich in isofla—
vones (ISO), one of the common classes of phytoestrogens.®
The ISO with the most powerful estrogenic action are ge—
nistein, daidzein, and glycitein,’ Evidences from epidemio—
logical studies have indicated that soy—ISO consumption is
associated with a lower risk of CVD, which seems to have
a favorable effect on the lipid profile,"® Favorable impact of
soybean ISO on plasma lipids in postmenopausal women
has been reported, but the results are controversial due to
the discordant nature of the data,"" a controversy that can
probably be given due to age and years from the onset of
menopause in women who participated in the different trial,

Activated platelets express P—selectin as operative mem—
brane glycoprotein, but a shorter soluble isoform has been
recognized, In human, this sP—selectin occurs as the con—
sequence of the selective splicing of the exon containing the
transmembrane domain_13 Different studies have detected a
relevant participation of sP—selectin in thrombus generation
and triggering a pro—thrombotic state," CD40L produced
by stimulated platelets increases the production of adhesion
molecules and inflammatory markers, The soluble structure
of CD40L, which is a cleaved fragment form of surface—ex—
pressed sCD40L, is considered a platelet activation marker, 16
Soluble CD40L is pro—inflammatory in endothelial cells and
promotes aggregation by activation in the expression of tis—
sue factor on monocytes and endothelial cells, "

The objective of this double—blinded, placebo—controlled
study performed in postmenopausal women (age 55—73
years) was to investigate the effects of 3 months oral treat—
ment of 50 mg of soy—ISO, twice daily, on the lipid profile

and plasma level of sP—selectin and sCD40L,

Materials and Methods

1. Subjects and study design

The study protocol was reviewed and approved by the
Institute of Nutrition and Food Technology, University of
Chile Review Board Human Subjects Committee, Thirty—five
women, aged 55 to 72 years, were recruited from Santiago
Metropolitan area, and gave written informed consent to
participate in this study, To be eligible for this study, women

had to be in menopause at least 6 months, have follicle—

stimulating hormone levels over 20 TU/L, without any type
of hormonal treatment during previous 6 months, and not
currently using lipid—lowering drugs, soybean—derived
products, or herbal supplements diets, Exclusion criteria in—
cluded: cigarette smoking within the last 5 years, diabetes,
heavy alcohol consumption (more than 30 g/day), hyper—
tension, abnormal uterine bleeding, and coexistent major
illnesses, Volunteers were randomly assigned to receive 2
daily capsules of a soy—ISO extract (50 mg ISO capsule) or
identical placebo during 12 consecutive weeks, ISO extract
correspond to a NovaSoy" 400 (Archer Daniels Midland
Company, Decatur, IL, USA), and have a ratio of 1,3:1:0.2
for genistein: daidzein: glycitein, The placebo capsules were
identical in size and colors and contained starch, The study
coordinator and investigative team performing the blood

collection, and assays were blinded to the group assignment,

2. Laboratory measurements

Total plasma cholesterol (TC), High—density lipoprotein—
cholesterol (HDL—C), and total triacylglycerols (TG) were
quantified by commercially available kits (Sigma Diagnostics,
St Louis, MO, USA). Low—density lipoproteins—cholesterol
(LDL—C) was calculated by using the Friedewald equation,”
Morning fasting blood samples were collected from all sub—
jects on an assigned date, Serum P—selectin and sCD40L
were quantified using an ELISA kit (R&D System, In Min—
neapolis reactive, MN, USA), Assay was carried out on di—
luted samples following manufacturer’s instructions,

Measurement soluble CD40L was determined according to
the methodology described by Allanore et al.”’, Blood sam—
ples (10 mL) were collected in tubes containing EDTA, and
plasma was separated by centrifugation within 30 minutes
of collection, After separation, plasma was stored at —80°C

until use, Plasma sCD40L was measured by Human sCD40—

Ligand Quantikine kit (R&D System).

3. Statistical analysis

Results are expressed as means + standard deviation, A
P—value of less than 0,05 was considered significant, Dif—
ference between the groups at baseline was evaluated by the
Wilcoxon signed—rank test, Data analysis was performed
using Software STATA SE version 12 (StataCorp., College

Station, TX, USA),
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Results

Of the 65 postmenopausal screened, 38 were random—
ized, 18 placebo and 20 ISO, Thirty—five participants of
the 38 enrolled concluded the study and 3 women from the
placebo group left the study due to personal reasons,

The baseline characteristics between women randomized
to placebo (n = 15) and ISO (n = 20) were similar; treat—
ment groups did not differ with respect to age, cholesterol,
lipoprotein, sP—selectin and sCD40L, Compliance with the
protocol of supplement intake in the groups was assessed
by package and capsules count and found to be >85%
among both the placebo—treated and ISO—treated partici—
pants, The result of the serum biochemical parameters,
shown in Table 1, indicate that there was no difference in
the levels of total cholesterol, LDL—C, HDL—C, triglyc—
erides, Apo—Al, sP—selectin and sCD40L within—group
comparisons of baseline (P > 0.05) and 3 months values (P
> 0.05) and between the 2 groups after treatment (P >
0.05). However, the data obtained within—group compari—
son of baseline and 3 months value, demonstrated a sig—

nificant increase in Apo—B in the placebo group (P = 0,028)

and a significant decrease in the ISO—group (P = 0,044),
This decrease in Apo—B levels was also significant between
groups (P = 0,047),

In the case of women who received ISO, we tested the
hypothesis that ISO—supplement on cardiovascular risk fac—
tors in the postmenopause may be associated with the age
of the woman, The effect of ISO on lipoprotein profiles and
inflammation markers among subgroups (women <65 years
old, and women >65 years old) is shown in Table 2, Within
sub—group <65 years, ISO—supplement caused a significant
decrease in TC (P = 0.007), LDL—C (P = 0.013) and sCD40L
(P = 0.016), However, within sub—group >65 years, ISO—
supplement has no effect on plasma lipid levels, but was ob—

served a significant decrease in Apo—B (P = 0,028),

Discussion

The aim of the present double—blind, randomized placebo—
controlled study was to analyze the effect of supplementation
of soy—ISO over 12 weeks on the lipid profile, apolipoprotein

and inflammation markers in postmenopausal women (55—72

Table 1. Lipoprotein profiles and inflammation markers in women treated with isoflavone or placebo for 3 months

Placebo group (n = 15)

Isoflavones group (n = 20)

Variables P value P value PTEINE
Baseline Treatment Baseline Treatment g
Age (years) 64.0 + 5.1 653 + 4.1
Weight (kg) 688 +4.3 69.0 +44 0.232 68.6 + 3.3 683 +27 0.331 0.394
BMI (k/m?) 276 +09 27.7+£09 0.457 275+ 09 279+ 14 0.161 0910
Total-cholesterol (mg/dL) 188.5 + 23.8 1938 + 21.6 0.059 1984 + 26.3 1935+ 224 0.190 0.690
LDL-cholesterol (mg/dL) 1150 £ 193 1200 + 193 0.280 120.0 + 36.2 113.0 £ 29.8 0.145 0.570
HDL-cholesterol (mg/dL) 456 + 146 432 + 147 0479 504 + 16.5 528 + 10.6 0313 0.233
Triglycerides (mg/dL) 1351+ 313 1398 + 226 0334 1357 + 345 1334 + 242 0.723 0.281
sP-selectin (ng/mL) 426 £99 431 +103 0934 444 £+ 72 428 +£75 0.507 0977
Apo-AT (mg/dL) 140.0 + 32.0 137.0 + 30.0 0514 156.0 + 35.0 158.0 + 46.0 0.631 0334
Apo-B (mg/dL) 109.0 £ 30.0 129.0 + 38.0 0.028 1220 £ 340 107.0 £ 34.0 0.044 0.047
Apo-B/Apo-A1 (mg/dL) 0.77 + 35.00 0.93 + 5.60 0.060 1.0+04 1.0+05 0.245 0.112
sCD40L (pg/mL) 276.0 £ 23.0 280.08 + 22.70 0.890 281.0 £ 20.2 2740 £ 414 0.563 0.650

The data is presented as mean + standard deviation. P-values calculated using the Wilcoxon signed-rank test. P < 0.05 statistically signifi-

cant

BMI: body mass index, LDL: low-density lipoprotein, HDL: high-density lipoprotein
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Table 2. Lipoprotein profiles and inflammation markers in women by age group treated with isoflavone for 3 months

Group < 65 years (n = 11)

Group > 65 years (n = 9)

Variables P value P value AT
Baseline Treatment Baseline Treatment e
Age (years) 616+ 16 693 +23
Weight (kg) 69.3 + 3.1 68.7 + 2.5 0.056 67.7 +36 679+ 3.0 0.594 0.678
BMI (k/m?) 273+10 278 +18 0423 277 +08 280+ 038 0.213 0314
Total-cholesterol (mg/dL) 198.7 + 25.6 187.7 + 223 0.007 1979 + 293 1999 + 234 0.677 0.213
LDL-cholesterol (mg/dL) 120.0 £ 29.0 106.0 + 26.0 0.013 119.8 + 45.2 121.8 £ 333 0.515 0.260
HDL-cholesterol (mg/dL) 4991 + 15.70 53.73 + 9.06 0.306 51.89 + 19.10 51.56 + 12.60 0.906 0.811
Triglycerides (mg/dL) 1393 + 36.8 1385+ 26.5 0.929 1314 + 332 1337 £ 263 0.767 0.594
sP-selectin (ng/mL) 4475 + 730 41.06 + 6.10 0.248 4397 + 7.50 449 + 8.7 0.812 0214
Apo-AT (mg/dL) 150.0 + 30.0 150.0 + 40.0 0.894 120.0 + 40.0 110.0 £ 50.0 0.213 0.021
Apo-B (mg/dL) 110.0 £ 30.0 100.0 + 30.0 0477 130.0 + 30.0 100.0 + 30.0 0.028 0.594
Apo-B/Apo-A1 (mg/dL) 08+02 08+05 0.371 1189.0 £ 0.5 11440 £ 0.5 0.342 0.236
sCD40L (pg/mL) 2839+ 176 2469 + 299 0.016 2774 + 235 307.8 + 26.0 0.008 0.011

The data is presented as mean + standard deviation. P values calculated using the Wilcoxon signed-rank test. P < 0.05 statistically sig-

nificant

BMI: body mass index, LDL: low-density lipoprotein, HDL: high-density lipoprotein

years old), We found that the effect of oral supplementation
at a dose of 100 mg/day for 12 weeks did not change plasma
lipid, sCD40L and sP—selectin, This study revealed a mod—
erate (~13%) but statistically significant increase in serum
Apo B, In subgroup analysis, ISO supplementation signifi—
cantly decreased the serum levels of TC, LDL—C and sCD401
in women under 65 years old, and with no effects on serum
plasma lipid and inflammation markers in women over 65
years old,

Dyslipidemia is a well—studied cardiovascular risk fac—
tor and the onset of menopause increase blood level of TC,
TG and LDL—C, and increased as well LDL—C /HDL—C ra—
tio and TC/HDL—C l"atio_ZO‘21 Reports demonstrate that the
estrogen action on lipid variations would be dependent on
aging, In fact, several studies suggest that estrogen therapy
is related to favorable effect cardiovascular risk factor when
the treatment is initiated close to the time of menopause,”*

ISO are natural substances that are found in a wide range
of plants kingdom species, and that weakly bind to ERs,
There are 2 types of ERs! ERg and ERJ, ISO can bind to
either ERa or ERB; however, ISO appears to have a higher
affinity for ERB,24 The activation of ERs by ISO is selective,

that means that in some tissues act like estrogen and in
others, as anti—estrogens,” Therefore, studies in postmeno—
pausal women have shown that soy protein and ISO reduces
serum TC and LDL—C, and increase HDL—C concentration,
However, given the inconsistency of these results, the ac—
tion of soy—ISO on lipid profile is controversial,” The results
of our study may explain, in part, this inconsistency since
ISO did not have a favorable impact on the profile of serum
lipids in postmenopausal women of 55 to 72 years, although
the effects were observed in the subgroup of younger post—
menopausal women, In recent years, soy or ISO interven—
tion studies®™* have found little or no benefit on serum
lipid profiles, Our results are consistent with that of others;
neither soy protein nor ISO alone demonstrated meaningful
effects on serum lipids or inflammatory markers in older,
postmenopausal women,

Inflammation is a central process to CVD, and in this
aspect platelets play crucial roles, The CD40—CD40L is as
considered as a pro—inflammatory marker and has been
identified on several cells, however the majority of the circu—
lating levels (~95%) comes from platelets.” Platelets express

CD40L on their cell membrane upon activation, and CD40L
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is then cleaved and circulates as sCD40L, When expressed
on the cell membrane of platelets and exposed to CD40—
bearing vascular cells, platelet—associated CD40L is capable
to activate diverse inflammatory responses.” In the present
study, ISO supplementation decreases serum sCD40L levels
in women <65 years old,

In different physiological and pathological situations, the
stimulation of platelets is depending upon the interaction
between von Willebrand factor and glycoprotein Ib/IX/V.* In—
terestingly, Enomoto et al.** reported that ristocetin, an ac—
tivator of glycoprotein Ib/IX/V, induce the release of sCD40L
in human platelets via thromboxane A2 (TxA2) production,
Several studies, including ours, have demonstrated that
inhibition of specific flavonoid in in vitro platelet aggrega—
tion induced by collagen, arachidonic acid and TxA2 agonist,
seems to be largely related to their ability to compete for
the binding to TxA2 receptor.®* On the other hand, ours
in vitro studies showed that ristocetin—stimulated sCD40L
release from platelets from postmenopause women was sig—
nificantly inhibited with equol, a metabolite of daidzein,®

The results obtained in the present investigation are rele—
vant, although the study design present some limitations, In
fact, it was not considered analyzing the effect of soy—ISO
in early and late postmenopausal women, Thus, the num—
ber of individuals in the subgroups is low and the years of
menopause in each volunteer are not known, On the other
hand, it is necessary to measure other pro—inflammatory

molecules,

Conclusion

In summary, our results may further contribute to the
understanding of the physiological impact of the epide—
miological finding that soy—ISO decreases the risk of CVD,
The results of this investigation show that the effect of
supplementation of ISO, at the dose of 100 mg/day, did no
significantly exert a favorable effect on the lipid profile and
CD40—CD40L system in postmenopausal women, However,
a subgroup analysis suggests that effect of supplementa—
tion of ISO on lipid variable and inflammatory marker is age
dependent, and is observed only in postmenopause women

younger than 64 years,
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