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Abstract

Background: Hormone replacement therapy may be fisealefor cardiovascular
disease risk (CVR) in post-menopausal women. SaffaMones may act as selective
estrogen receptor modulators. The aim of this stwdg to evaluate whether soy
isoflavones had an effect on CVR markers.

Methods: The expected 10-year risk of cardiovascdisease and mortality were
calculated as a secondary endpoint from a doube whndomised parallel study
involving 200 women (mean age 55 years, Caucasiall, UK, 2012) in the early
menopause who were randomised to 15g soy protemn 68mg isoflavone (SPI) or
159 soy protein alone (depleted of all isoflavoreB) given as a snack bar between
meals daily for 6 months. Age, diabetes, smokirgod pressure and lipid profiles
were used to calculate CVR using the Framingham ENgtne.

Results: SPI treatment resulted in a significaduotion in the metabolic parameters
and systolic blood pressure compared to SP (p¥%0.0here were no changes in
fasting lipid profile and diastolic blood pressuvéh either treatment. At 6 months,
changes in these parameters with SPI treatment eflexted in a calculated 27%
(p<0.01) reduction in 10 year coronary heart diseak, a 37% (p<0.01) reduction in
myocardial infarction risk, a 24% (p<0.04) reduntim cardiovascular disease and
42% (p<0.02) reduction in cardiovascular diseasghdesk.

Conclusions: Supplementation with soy protein wioflavones for 6 months
significantly improved CVR markers and calculatedRCat 6 months during early
menopause compared to soy protein without isoflagon

ISRCTN registry — ISRCTN34051237
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Introduction

Cardiovascular disease (CVD) is uncommon in prempausal women, but at the
menopause there is an increased and recognisdadwecular disease risk (CVR) for
coronary heart disease (CHD) (1). Analysis of thenVgn’s Health Initiative study
suggested that women treated with hormone replaaetinerapy (HRT) did not have
an increased risk of CHD and indeed it may resuteduced CVR if estrogen was
given within 10 years of their menopause compavdtidse who were not on HRT
(2). Soy isoflavones can act as selective estrogegptor modulators that may have
beneficial effects on CVR indices (3, 4). Althoutjlere are studies comparing the
effect of whole soy, soy protein and isoflavonesvaing variable effect on
cardiovascular disease risk markers (5-8), thexaarstudies looking into the effect
of combined soy protein and isoflavones with isadlee free comparator in post-
menopausal women.

The isoflavones are heterocyclic phenols that maiomprise genistein, daidzein and
glycitein that have both in vitro and in vivo egfemic effects due to their structure
that is similar in structure to 17 beta estrad®)! (Equol is produced by the
metabolism of the isoflavone daidzein by intestivedteria. In Western countries,
30% to 50% of individuals metabolize daidzein iatpuol and are known as equol
producers. It has been suggested that equol piodutiy be the source of benefit
from isoflavones(9)Isoflavones can potentially improve cardiovaschlkaalth by
maintaining endothelial integrity and increaseiaitixide, prostacyclin release
leading to endothelium-dependent vasodilation (H@flavones can also inhibit
vascular smooth muscle proliferation and contrachip activating cAMP- and

cGMP-dependent pathways and decreasirfgi@fiux and release (10). Isoflavones
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have also been shown to reduce oxidative strelsfiirangiogenesis and attenuate

vascular inflammation (10).

The Framingham Risk Score is an algorithm commasbd to estimate the 10-year
cardiovascular risk of an individual without diagginputting various variables
including age, sex, smoking status, total cholesteéDL-cholesterol, systolic blood
pressure and use of anti-hypertensive medicafibhs This has been used in
prospective studies to assess the cardiovascsaka(l2). We have previously shown
a reduction in cardiovascular disease risk marisirsg this soy/isoflavone
preparation in men (4). Therefore, a post hoc amalyf cardiovascular risk using the
Framingham Risk Score was undertaken in this ramBxmndouble blind, parallel
study in which the primary end point was a chamgeane turnover markers (13).
Materials and methods

Two hundred Caucasian women from the Hull and Rading of Yorkshire, UK
within two years of the onset of their menopaus8HFgreater than 20 mU/L and
amenorrhoea for one year) were recruited afteresang 334 women who responded
to newspaper advertisements (13). None of the igati®ere taking any prescription
or over the counter medications. Women with a pnevihistory of medication that
could interfere with bone metabolism including stds, bisphosphonates, thyroxine
or hormone replacement therapy were excluded. Athen were non-smokers and no
subject had type 2 diabetes. Women with signifitegatic or renal impairment, who
were allergic to soy products and those who hadbiatit exposure in the three
months prior to the study, were also excluded. $hely was undertaken at the

Diabetes, Endocrinology and Metabolism centre, Raljal Infirmary, UK.
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Two hundred women were randomised into either thé gdoup (15 g soy protein
with 66 mg of isoflavones) or SP group (15 g soyt@n alone, isoflavone free) daily
for a period of six months, administered as below.

The primary outcome of this study was to asses9lisma bone turnover markers
(13). The secondary outcomes for this study weeeadsessment of cardiovascular
disease risk markers including insulin resistaniggids, and hsCRP, but their
assessment within the Framingham risk engine wesweanalysis within this dataset.
During study visits (baseline, three months and m®ignths), participants were
instructed to maintain their normal level of phydiactivity throughout the study. In
addition, participants were required to avoid fqgodducts containing soy, alcohol,
vitamin or mineral supplementation, and over-therter medications. No other
changes in the diet were recommended. Dietaryoriament was undertaken at each
visit by a registered dietician, together with measent of serum isoflavone
concentrations to ensure compliance. There waghele contact by study personnel,
six and 18 weeks after study visits to ensure c@npé. Analysis of compliance with
the study preparation was undertaken by counting téturned sachets. All
participants gave their written informed consemttfos study that had been approved
by the Research Ethics Committee (East Yorkshire &tiNaincolnshire Research
Ethics Committee, ref: 09/1304/45).

Study product

The intervention comprised a snack bar containidgg7isolated soy protein powder
(Solcon F, Solbar Industries, Israel) with 33 mgisdflavones (SPI) (Solgen 40,
Solbar Industries, Ashdod, Israel) given twice glaétween meals (15 g soy protein
and 66 mg of isoflavones per day), or 7.5 g of idudated soy protein alone given

twice daily (15 g soy protein per day without isafbnes per day) as control (SP). The
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latter had an isoflavone concentration of less tB@a parts per billion following
serial alcohol extraction by Dishman Ltd, India(1&hd product isoflavones assayed
by FERA, Sand Hutton, UK(13). Analysis showed thamposition of the dose
materials to be 54% genistein, 35% daidzein, arib HPycitein as aglycones and
further confirmed that 90% of phytoestrogens werdhie primary glucoside form,
with the remaining 10% as aglycones or acetyl aatbnyl glucosides. The soy with
and without isoflavones was analysed using AOCSciaff method Ba 4d-90
“Nitrogen-ammonia-protein modified Kjeldahl methadanium dioxide + copper
sulphate catalyst” that determines total nitrogentent and protein. The snack bars
were eaten twice daily between meals for 6 monifi®e soy protein and the
isoflavones were from a single batch that was dedegl for the study. The study bars
were specifically commissioned, prepared (soy \artlal without isoflavones, mixed
with water and cold compressed into a snack bat) @ackaged by Halo foods,
Swindon, UK. Soy bars of similar macronutrient @ritwere identical in size, shape,
texture and both arms were in identical packagagaste panel prior to the study
could not distinguish a difference in taste betwden?2 preparations. There was no

difference in side effects or drop outs that wadiktinguish between the 2 products.

Randomisation

The randomisation was performed by Essential Notrittd, UK as detailed(13),
using a computer generated randomisation sequeaseuged to provide balanced
blocks of patient numbers for each of the two tremtt groups. Compliance was

documented by return of the empty wrappers andtendzars.

Study measurements
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During the baseline, three months and six monttystisits, and following an over-
night fast, anthropometric parameters were measanedblood samples collected,
stored at -800C and insulin batch analysed atnideoé the study. Blood pressure was
measured after the participants had been seatetlygfar at least five minutes with
the right arm supported at heart level. Blood pressneasurements were performed
using an automated device (NPB-3900; Nellcor Pariennett, Pleasanton, CA)
during each study visit. Two readings were obtaiaethe beginning of each visit at
least one minute apart and the average of the mgadvas taken. Fasting venous
blood samples were collected and prepared as msyialescribed (13). Briefly,
blood was separated by centrifugation at 2000 glfomin at 4C, and the aliquots
stored at -88C within one hour of collection. Plasma glucose wesasured using a
Synchron DxC analyzer (Beckman-Coulter, UK), anduseinsulin was assayed
using an ultra-sensitive chemiluminescent one-stemunoenzymetic ‘sandwich’
assay performed on a Unicel DXi Immunoassay syg@sekman-Coulter, UK). The
coefficient of variation (CV) of this method was 8#alculated using duplicate study
samples. The analytical sensitivity was 2 pU/minsulin resistance was calculated
using HOMA-IR (Insulin x glucose)/22.5) (14).

Total cholesterol, triglycerides, and high-dengippprotein cholesterol (HDL) levels
were measured enzymatically using a Synchron Dx@lyaer (Beckman-Coulter,
UK). Low-density lipoprotein cholesterol (LDL) wasiculated using the Friedewald
equation. At a mean total cholesterol of 4.9mmotinbined within and between
(intralab) CV was 0.7%; at a mean HDL of 0.9mmotmbined within and between
CV was 1.0%; at a mean triglyceride level of 1.6lalimcombined within and
between CV was 0.94%; at a mean hsCRP of 8.4mmotlthbined within and

between CV was 1.1%).
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The isoflavones in serum were extracted and amdlysg LGC, Fordham,
Cambridgeshire, UK using isotope-dilution LC-MS/M@5). LC-MS/MS was
conducted using a Sciex 4000 Qtrap with separaineved using a C18 column
and mobile phases of water and acetonitrile, bottiaining acetic acid(16).

The calculated risk scores between groups usingFtlaeningham equation (11)
(based on age, total cholesterol, HDL and systblaod pressure: smoking and
diabetes were exclusion criteria in this study dhdrefore set to zero in the
calculation) were performed at 6 months as this thaspre-determined end point of
the study

Statistical analysis

Sample size was powered for changes in bone makmisnot specifically for
cardiovascular risk (13): a post hoc power anali@sCVR would have been poor
statistical practice and as such was not conduéedntention to treat analysis was
undertaken; however, the data from withdrawals weekided as part of intention-to-
treat analysis. Baseline values were not compaegdtecally given that this was a
randomised controlled trial. For each group (SPH &P) separately a paired
difference (six-months minus baseline) of means walsulated, the two paired
means were then compared using an independertt tiiegp-value is the probability
of the difference of the difference being a falsesifive. This is referred to in
supplementary Table 1 as the 'difference of théemdihce' and 95% confidence
interval gives the precision of the difference bé tdifference in the tables. This
difference of the difference at 6 months is showrSupplementary Table 2 for the
metabolic factors as well asTrable 1 for the calculated cardiovascular risk. A paired
t test for baseline to 3 months and 3 months tensxths within groups was

performed for the metabolic factors and cardiovisausk to assess trend. Data was
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analysed using the Stata statistical computer ppck&tataCorpSata Satistical

Software. Release 13. College Station, Texas, 2013).
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Results

120 women completed six months of the study, 6téenSPI group and 60 in the SP
group with an overall dropout rate of 40%: the ma@asons for dropping out of the
study are detailed in supplementary Figure 1 (13).

The baseline anthropometric, metabolic, plasmdasgohe levels were comparable
between the two groups and may be seen in Table 1.

Serum Diadzein, genistein and equol were increasetie SPI group confirming
compliance (p<0.001) whilst those in the SP growpndt differ between baseline, 3
months and 6 months; bone marker concentrationsgeaasignificantly during the
study as described elsewhere (13). Empty wrapgaasuneaten bars were returned
and counted by the study team. If compliance wss tlean 75% then the subject was
to be withdrawn from the study: those that compgldtee study had a compliance of
more than 90%.

Changes in the metabolic parameters after 6 moatesshown in Table 2 with
decreased fasting glucose, fasting insulin and HGRALipid parameters (total
cholesterol, LDL, HDL and triglycerides) and hsCR¥re unchanged between
treatment groups. There was a significant redudtosystolic blood pressure at six
months between SP and SPI supplementation thouwagtotic blood pressure was
unchanged. (Table 2).

There was no difference in the baseline charatitesisf those that dropped out of the

study versus those that completed the study.

The within group calculation risk at 3 months, abdnonths to 6 months was
performed to determine trend across the time peaiadl is shown in Figure 1. The

calculated 10 year risk for coronary heart disesisewed a 27% reduction at 6

11
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months comparing SPI with SP (p<0.01), though dhb/ within group change for
SPI, but not SP, showed a significant reductio atonths and a subsequent further
reduction at 6 months. The calculated 10 year nrghaiainfarction risk showed a
37% reduction at 6 months between SPI and SP (fby@lge within group change for
SPI, but not SP, showed a significant reductio atonths and a subsequent further
reduction at 6 months. The calculated 10 year oaedicular disease risk showed a
24% reduction at 6 months between SPI and SP (p%ate within group change for
SPI, but not SP, showed a significant reductio atonths and a subsequent further
reduction at 6 months. The calculated 10 year oaedicular death risk showed a 42%
reduction at 6 months between SPI and SP (p<Ot@2)vithin group change for SPI,
but not SP, showed a significant reduction at 3 t®rand a subsequent further
reduction at 6 months (Figure 1). Stroke and déatm coronary heart disease did
not differ at 6 months between SP and SPI treatr(fégure 1); however, it is of
interest that risk of stroke decreased within geolgp both the SPI and SP groups.

No one isoflavone measured (genistein, diadzeinpkdn the SPI group showed a
difference in Framingham score compared to eacérdjtr0.05), and there was no
difference between equol producers (n=38) and edquol-producers (n=22) for
cardiovascular risk (data not shown). The prevaesfcequol producers was 19% in

this study which is comparable to that seen inGhacasian population (9).
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Discussion

The calculation of the CVR parameters showed afggnt reduction in calculated
10-year coronary heart disease (27%), myocardiatation (37%), cardiovascular
risk (24%) and death due to cardiovascular dis#¥%) with SPI supplementation
using the Framingham equation (11, 17). This sacord with an observational study
using dietary recall where high isoflavone intakasvassociated with reduced risk of
cerebral and myocardial infarction that was mompunced for postmenopausal
women (5, 18). A Japanese study of the traditisoglfood natto showed a decrease
in CVD mortality(6). Others have shown that soytpno along with isoflavone
supplementation may reduce subclinical atherossieino women at low-risk for
cardiovascular disease who were <5 years postmasabp@). The effect of the
soy/isoflavones SPI preparation on CVR parametailsradices reflects those seen in
a study using the same preparation in hypogondalwith type 2 diabetes (4).

Stroke risk did not differ at 6 months between 88 &PI treatment; however, it is of
interest that risk of stroke decreased within geolgp both the SPI and SP groups.
The risk of cerebral infarction has been noteddoréase with soy intake, particularly
in postmenopausal women (18) and in the natto studgcrease of stroke was only
seen at the highest quartiles of soy intake, atizateof this study(6). A meta-analysis
of eleven trials demonstrated that soy isoflavariakie resulted in a mean decrease of
2.5 mmHg for systolic blood pressure compared aogdbo (19); however, there was
significant heterogeneity between the studies. B #mHg reduction in systolic
blood pressure can reduce CVD risk by 8-20% (20)hé current study, there was a
3.2mmHg reduction in systolic blood pressure wait protein and isoflavone
supplementation for 6 months. An improvement in@ispressure alone was seen in

a study using the same isoflavone preparation sathprotein as here(21), butin a

13
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study in type 2 diabetes patients treated withmig#ablets of isoflavone alone
without soy protein there was no effect on systblaond pressure (5). This suggests
that a synergistic matrix effect between the s@en with the isoflavones may be
responsible for any cardiovascular disease chasiges both supplements contains

the same amount of protein.

Given that this was a healthy volunteer populatiathout other cardiovascular
comorbidities and therefore were not likely to haael any additional cardiovascular
risk; thus repeating this study in a populatiomygater risk may likely see increased
benefits. There were no significant changes foybudss index, diastolic blood
pressure, hsCRP and lipid profile, and the redadtigpredicted 10-year
cardiovascular disease risk from the Framinghaknsaere that was derived from the
decreased systolic blood pressure.

There was a significant reduction in systolic blgodssure with three months of SPI
that did not improve further at 6 months, but nargies were seen with SP, and
diastolic blood pressure remained unchanged wegtitnent. Participants’ age and
systolic blood pressure are the two most potektfastors included in the
Framingham risk equation, so although lipids werdifferent between the groups,
presumably the overall cardiovascular risk caleolatvas being driven by the
observed SBP difference.

There were no changes in the total cholesterol, ,LIBDL or triglyceride levels by
the soy preparations between groups at 6 monthigltsehat are in accord with others
where the placebo used was cellulose (5) and pprdmeters were unchanged. This
is the converse reported for a soy with a cassaimparator study that reported a 4%
reduction in LDL (22). Reductions in both total &dsierol and LDL, but not HDL

were detailed in a meta-analysis (23), though diffees in study design and small

14
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study numbers, soy preparation, isoflavone comipwosi{glucoside or aglycone
forms) would all contribute to the discrepant fimgls here and in other studies.
However, 15g/day of soy were used in this study thay have been too little to
reduce cholesterol, thought to be due to the sotepr affect, and a Food and Drug
Administration claim called for 259/ day to be etige. There were no differences in
the cardiovascular risk parameters between produmed non-producers of equol in
accord with the 28 negative studies reported iecemt meta-analysis (24). It is not
known whether these cardiovascular beneficial &feeuld continue in the future
with the cessation of soy treatment, akin to thealmaic memory seen in diabetes
(25), or would be short term with only an effedtilst taking the soy preparation.
Dietary intake of isoflavones in Asian soy diets lh@en estimated to be in the range
of 30-50 mg per day of combined isoflavone aglycegeivalents(26, 27). In Western
countries an average daily intake of approximagliyng isoflavones is seen though
estimated to be 16mg in vegetarians(28); theretbiee dose of 66mg of isoflavones
used in this study may be considered to be in liagrpacological range.

The strength of this study is that this study igjua in using a soy preparation well
defined from a single batch that was truly isofla@dree that could determine the
contribution to any cardiovascular disease riskafby the soy protein alone. No
treatment effects on the individual parameters wsesn for soy protein alone,
suggesting that the soy protein by itself is inactMWhilst there was no difference in
the protein composition between soy with and withsoflavones following serial
alcohol washing, the serial alcohol washing cowdehaltered the tertiary structure of
the protein and removed other components besidé#avusnes. The limitations of this
study include that the cardiovascular diseasemakkers were not the primary aim of

the study. However, the study was over poweredhi®primary outcome and

15
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analysed as an intention to treat thus minimizivganticipated dropout rate. The
dropout was around 40% as anticipated so thatdhepof the study was not
compromised. This approach circumvented the cosaara potential type 2 error for
the primary variable. Furthermore, the changekénGVR markers were in accord
with another large study using the same preparéiprnrhe features of those that
dropped of the study did not differ between gronpsdiffered to those that
completed. Plasma isoflavone concentrations ineckasthe SPI alone confirming
compliance, whilst the SP group did not change fbaseline excluding exogenous
isoflavone ingestion. Whilst dietary advice wagegi at each visit, formal dietary
assessment to determine macronutrient intake wasnaertaken so it is possible that
the ingestion of the extra 15¢g of soy protein mayehsubtly altered dietary habits
that may have contributed to the results.

In conclusion, there was a beneficial effect ontdiesblood pressure with soy and
isoflavone intake over 6 months in this populatioh women in their early
menopause, and the reduction in systolic blood spres was reflected in

cardiovascular disease risk calculated by the Frgham equation.
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Legend to Figure 1

Trend in cardiovascular disease risk reduction wa protein and isoflavone (SPI)
and soy proteimlone (SP) showing the within group changes froselae to 3

months and from 3 months to 6 months using Franaingtriteria. Data show the
progressive fall in the risk parameter over thedhth period of the study for the SPI
treated group for A), CHD; B), CHD death; D, MI},EEVD; F), CVD death, but not
for C), stroke.

CHD - 10 year coronary heart disease risk. Ml yd#ér myocardial infarction risk.
Stroke — 10 year stroke risk. CVD — 10 year cardsoular risk. CHD death — 10 year
risk for death due to coronary heart disease. C¥&tld— 10 year risk for death due to

cardiovascular disease. Error bars are SEM.
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Table 1. Baseline anthropometric, hormonal and biochemical measurements

between the soy protein with (SPI) and without (SP) isoflavones.

Parameters SPI (n=100) SP (n=100)

Age (years) 52 (49, 56) 52 (50, 55)
Body mass index (kg/fh 26.3 (24.3, 30.7) 24.6 (22.7, 28.4)
Systolic blood pressure (mmHQ) 121 (110, 137) 128(141)
Diastolic blood pressure (mmHgQ) 77 (69, 88) 79 @3,
®Fasting glucose (mg/dL) 90 (86.4, 99.0) 86.4 (8236)
PFasting insulin (1IU/mL) 4.6 (3.4, 6.7) 4.4 (3.24y
HOMA-IR 1.0 (0.7, 1.5) 0.9 (0.7, 1.6)
hs CRP (mg/L) 1.3(0.6, 2.2) 1.3(0.9, 2.7)
‘TC (mmol/L) 5.98 (5.38, 6.54) 5.66 (4.98, 6.37)
LDL-C (mmol/L) 3.3(2.9,3.9) 3.3(2.7,3.9)
HDL-C (mmol/L) 1.66 (1.45, 1.88) 1.70 (1.46, 2.10)
“Triglycerides (mmol/L) 1.08 (0.85, 1.36) 1.08 (0.8433)

Daidzein (ng/mL)

0.73 (0.49, 2.37)

0.82 (0.49, 2.65

Genistin (ng/mL)

1.43 (0.56, 4.2)

1.66 (0.71, 6.98

Equol (ng/mL)

0.49 (0.47, 0.51)

0.49 (0.46, 0.54)

FSH (IU/L)

77 (57, 97)

71 (49, 89)

LH (1U/L)

32 (25, 42)

29 (27, 38)

SPI (15 g soy protein with 66 mg of isoflavone®); (£ g soy protein alone isoflavone free)

Data given as Mean (SEMjTo convert values for glucose to milligrams perilitec, divide by 0.056.
®To convert values for insulin to picomoles perjitaultiply by 6 °To convert values for cholesterol to
milligrams per deciliter, divide by 0.025% 0 convert values for triglycerides to milligramerp
deciliter, divide by 0.0113. TC - Total cholestetddL-C - LDL-cholesterol; HDL-C - HDL
cholesterol; TG-Triglycerides. HOMA-IR — Homeossasiodel of assessment — insulin resistance.
hs CRP - highly sensitive C-reactive protein. FSidllicle stimulating hormone, LH — Luteinising

hormone
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Table 2. Comparison between SPI (n=60) and SP (rstfifplementation at end of
study of metabolic and hormonal factors.

SPI

SP

5 5 Difference
Parameter | Baseline Difference | Baseline Difference | Of the p-
Mean ml\(/?gyr}s (6 mo — Mean ml\(/?gyr}s (6 mo— | difference | value
i i 95% ClI
(SD) (SD) baseline) (SD) (SD) baseline) | (95% CI)
Body mass
. 27.3 26.7 0.2 (-
index 27 (4.6) 0.37 27(6.9)| 015 0.17
o) (4.4) (7.0) 0.09,0.53)
Systolic
blood 125 | 1212 1246 | 123.4 2.5 (-4.2,-
pressure (202) | (14.9) 32 (18.8) | (16) po 19) | <001
(mmHgQ)
Diastolic
blood 76.8 772 | 774 08 (-
oressure | 1 138194y 06 (10.9) | (11.6) %2 5234) | 068
(mmHg)
TC 0.2 (-
(mmoiy | 58 ©9)| 5:8(0.9 0 58(0.8) 5708  -0.15| o | 015
LDL-C 3.65 365 | 357 20.16 (-
(mmol/L) 07 |3608 015 ©09 | 075 | 019 | 065072 | %4
HDL-C 168 | 162 178 | 1665 037 (-
(mmol/L) ©094) | 036 | 005 ©042) | ©39) | 92 | 128052 | %3
Triglycerides 1.16 1.22 1.18 1.27 -0.12 (-
(mmol/L) 054) | (0.71) 0.09 ©057) | (0.91) 0.09 | 931,006 | 920
hs CRP 165 | 0.69 2.65 21 20.46 (-
(mg/L) 155 | o2 | 09 4.49) | @.27) 05 1.6,058) | 038
Fasting 07 (1-
glucose 52(0.7) | 4.4(05 0.7 51(16) 5000  -0.10] 97(h 1 <001
0.4)
(mmol/L)
Fasting
Fast 578 | 264 565 | 5.82 3.25 (-4.-
insulin -3.1 0.11 <0.01
i) (3.59) | (1.89) 374 | (37 2.43)
139 | 052 143 | 137 082 (-
HOMA-IR | 1 03) | (0.9 -0.86 a7n | @aaz | 99 | 107-056)| <001

Paired difference=6-months-baseline. Differenc¢hefdifference is an unpaired t-test of the
paired differences. SPI (159 soy protein with 6@&higoflavones); SP (159 soy protein alone

isoflavone free). HOMA-IR — Homeostasis model séssment — insulin resistance; TC -
Total cholesterol; LDL-C - LDL-cholesterol; HDL-CHDL cholesterol; TG-Triglycerides;

hs CRP — highly sensitive C reactive protein
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Highlights
e (Cardiovascular risk indices were reduced in postmenopausal women
treated with soy and isoflavones
* There was a 27% reduction in 10 year coronary heart disease risk
* There was a 37% reduction in myocardial infarction risk
* There was a 24% (p<0.04) reduction in cardiovascular disease
* There was a 42% reduction in cardiovascular disease death risk.



