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ABSTRACT

Platelet Activating Factor (PAF) is a pro-inflammatory mediator of atherogenesis. Food enriched with PAF
inhibitors may have potential cardioprotective properties. For this purpose, we created a yogurt enriched

with PAF inhibitors derived from byproducts of olive oil industry, which was consumed by volunteers in order

to investigate whether its consumption can affect favorable cardiovascular risk factors. Ninety two (n=92)

apparently healthy volunteers (35-65 years) were randomized into three groups based on age, sex and BMI.

Volunteers in the Group A consumed a maximum of one plain yogurt every 2 weeks, volunteers in the Group

B consumed a non-enriched yogurt daily and volunteers in the Group C ate an enriched yogurt daily. The

intervention lasted eight weeks. Biological samples (blood, urine and faeces) were collected at the begin-

ning, in the meantime and at the end of intervention. The article aims to present the rationale, the detailed
methodology and the baseline characteristics of the three intervention groups.
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INTRODUCTION

Cardiovascular diseases (CVD) represent the main cause
of mortality globally' and the research on their underlying
biochemical mechanisms is crucial. Our research team
has suggested a theory that indicates Platelet-Activating
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Factor (PAF) as a key player for the development of ath-
erosclerotic plaques.? PAF is the first known phospholipid
mediator and its chemical structure (1-O-alkyl-2-acetyl-
sn-glyceryl-phosphatidylcholine), was elucidated by Pro-
fessor Demopoulos in 1979.2 PAF is produced by most
cells that participate in atherosclerosis progression. Its
production is highly augmented under conditions (in-
flammation, oxidative stress, endothelial damage) that
also favor atherosclerosis. The released PAF acts in an
autacoid, paracrine or juxtacrine fashion in neighboring
cellsinitiating a plethora of intracellular and extracellular
events that ultimately damage endothelium and initiate
atherosclerosis.*

The role of diet on the development and progres-
sion of CVD has long been studied,” however, there is
very limited evidence on the interactions between PAF
and dietary compounds and their effect on CVD risk,
especially in humans. Our team has already contributed
to this area by identifying and chemically elucidating
dietary inhibitors of PAF’s synthesis and actions.* We have
especially focused on typical foods of the Mediterranean
Diet, trying to understand whether the cardioprotective
role of this dietary pattern could also be attributed to the
presence of PAF inhibitors in these Mediterranean foods.”
Our studies reported the presence of PAF inhibitors in the
lipid fractions of yogurt, honey, cheese, fish and wine.®"
We have also demonstrated the existence of strong PAF
inhibitors in a polar lipid extract of olive oil (OOPLE),
which also exerts antiatherogenic properties in animal
models.'> The incorporation of this fraction in foods that
are consumed on a daily basis could lead to the develop-
ment of functional foods with anti-inflammatory and thus
cardioprotective properties. A reasonable argue against
the production of a food enriched in olive oil polar lipids
is that the intake of such molecules can be achieved in
reasonable amounts by the daily consumption of olive oil
especially in the countries of the Mediterranean region.
However, it is doubtful that the usual daily consumption
of olive oil ensures the adequate consumption of its polar
lipids, at least in amounts that exert anti-atherosclerotic
effect. This hypothesis is supported by the results of a
previous study of our team in hypercholesterolemic rab-
bits, which showed that OOPLE reduces atherosclerotic
plaque formation much more efficiently than olive oil
containing the same amount of OOPLE."* On the other
hand, olive oil is a rather expensive raw material for the
extraction of OOPLE since large quantities of it should
be extracted for the production of adequate quantities
of the extract. Under this perspective, our team looked
for alternative sources of this extract such as olive oil mill
byproducts. The research for PAF inhibitors in the various
stages of olive oil and seed oil extraction showed that
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these biologically active lipids (BAL) are mainly contained
in the very wet olive cake remaining (WOC), while the
most potent of them were structurally characterized.™
Moreover, WOC contains much higher concentrations of
phenolic/polyphenolic molecules in comparison to olive
oil. Thus, WOC constitutes a rich source of PAF inhibitors
and biophenols, molecules with a wide range of biologi-
cal activities.

According to a recent meta-analysis that includes
epidemiological, prospective cohort and cross-sectional
studies, daily yogurt consumption is inversely associated
with metabolic syndrome components.’ Moreover, pre-
liminary results have shown that the consumption of a
functional yogurt, enriched with bioactive lipids (BAL) from
WOC could attenuate atherosclerotic plaque formation, in
cholesterol-fed rabbits.' The promising outcomes of the
animal studies allowed our team to proceed to human
studies in order to evaluate if the daily consumption of
such a yogurt could favorably modulate cardiovascular risk
factors in apparently healthy adults aged 35-65 years old.

STUDY DESIGN
Overall study design

This was a randomized, three arm, double-blinded,
placebo-controlled, parallel-group study designed to
evaluate if the daily consumption of a low-fat plain yogurt,
enriched with BAL could favorably modulate cardiovas-
cular risk factors of apparently healthy volunteers aged
35-65 years old. The study took place at the Department
of Nutrition and Dietetics of Harokopio University in
Athens, Greece and was registered in ClinicalTrials.gov
(NCT02259205).

Bioethics

This study was conducted according to the guidelines
laid down in the Declaration of Helsinki (1989) of the World
Medical Association and all procedures involving human
subjects were approved by the Bioethics Committee of
Harokopio University (40/30-10-2013). Written informed
consent was obtained from all subjects before their inclu-
sion in the study.

Participants

Eligible participants were apparently healthy adults
aged 35-65 years old. Volunteers were recruited through
word of mouth, electronic and paper media advertise-
ments. Exclusion criteria were the history of cardiovascular
or any other inflammatory disease, presence of cold or flu,
pregnancy, acute respiratory infection, dental problems,
renal/hepatic diseases and medical treatment. Prior to
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intervention all participants were informed about the
aims and procedures of the study and signed an informed
consent. Initially, 170 individuals responded to our call
however only 92 met the inclusion criteria and signed
the informed consent. The enrolled participants were
randomized to one of the three groups of the study
described below.

Intervention

Volunteers were randomly allocated (block-randomi-
zation) into three intervention groups. Participants in
Group A were advised to continue their regular diet and
consume a maximum of one plain yogurt every 2 weeks.
Participants in Group B were advised to continue their
regular dietand consume one plain, non-enriched yogurt,
every day and those in group C were advised to continue
their regular diet and consume one BAL-enriched yogurt
every day. The intervention lasted 8 weeks. Volunteers’
adherence to the study protocol was assessed by two 24h
recalls every two weeks conducted by trained personnel.
Blood and urine samples were collected at baseline, at 4th
week and at 8th week of the intervention while faeces were
collected at baseline and at the end of the intervention
for the enumeration of selected gut bacteria. A flow chart
of the protocol was presented in Figure 1.

Primary and secondary outcomes of the study

The primary outcome of this study is to determine
whether the consumption of a yogurt rich in PAF antago-
nists and phenolic compounds can induce changes of
platelet activity. Platelet activity is assessed by measuring

Participants’ acquisition
(N=170)

Participants’ excluded
(N=78)

(N=92)

Randomization

[ Group A Group B Group C
Control Plain Yogurt Enriched Yogurt
(N=31) (N=30) (N=31)

Volunteers left Volunteers left Volunteers left
(N=1) (N=4) (N=2)

Volunteers Volunteers Volunteers
completed the study completed the study completed the study

‘ Participants’ enrollment ‘

N=30 N=26 N=29
(16 men-14 woman) (13 men-13 woman) (15 men-14 woman)

the ex vivo platelet sensitivity to classical in vivo activa-
tors of platelets, namely, PAF, ADP and thrombin (in the
form of TRAP). Secondary outcomes of this study include
changes in basic and novel cardiometabolic risk factors,
such as indices of the glycemic (fasting glucose, insulin,
HOMA-IR), lipidemic profile (triglycerides, LDL-C, HDL-C,
total cholesterol), subclinical inflammation (CRP, TNFa,
IL-6, IL-10), LpPLA, and dietary changes of the popula-
tion (Figure 2).

Safety monitoring

All volunteers were questioned at follow-up visitand at
24h telephone recalls for any potential side effects to the
treatment, particularly gastrointestinal side effects. Gastro-
intestinal symptoms and possible side effects from yogurt
consumption were assessed through validated question-
naires.'” Stool frequency and consistency of evacuations
using the Bristol Stool Scale were also recorded.

Randomization

Participants underwent block randomization according
to gender, age and BMI. The distribution of participants in
relation to the above variables was based on published
data for the population of Greece, namely: a) in terms of
the Body Mass Index, based on data from the epidemio-
logical study ATTICA,™ b) in terms of gender, based on
the 2011 national report, considering 50% men and 50%
women in each group?® and c) in terms of age, it was also
decided to allocate 50% between 35-51 years old and
50% between 51-65 years old.

Production of the enriched yogurt

Low fat plain yogurts (placebo) along with low-fat
enriched yogurts were flavored with strawberry and were
provided during the whole duration of the intervention
by a Greek dairy industry (MEVGAL SA). The serving of
both the plain and the enriched yoghurt was 150g. The
yogurts, were produced by a pilot scale manufacturing
line, and were physicochemically tested for their con-
centration in macronutrients and microbial parameters

¢ Primary goal
1.Changes in Platelet aggregation
e Secondary goal

1.Changes in Blood lipid profile
2.Changes in Glucose and Insulin

Study
outcomes

3.Changes in Dietary intake
4.Changes in Inflammation-related markers

FIGURE 1. Flowchart of volunteers' recruitment.
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such as number of lactic acid bacteria, coliforms etc. The
amount of enrichment with PAF inhibitors in yogurt was
stable and was tested to be 0.6% w/w. A chemical analy-
sis of the two yoghurts was performed to determine the
phenolic and biphenol components, three different time
periods. The two yoghurts did not differ in the amount
of these ingredients. In particular, plain yogurt contained
2.1+0.3mg phenolic compounds/g of lyophilized sample
and 1.1+£0.2mg of o-diphenolic compounds/g lyophilized
sample while enriched yogurt contained 2.3+0.2 mg phe-
nolic compounds/g lyophilized sample and 0.8+0.1mg of
o-diphenolic compounds/g lyophilized sample. The results
presented are the mean values of experiments performed
at three different time periods and no significant difference
was detected between these time periods.

Various concentrations of enrichment with PAF inhibi-
tors were tested. After organoleptic controls with trained
volunteers it was found that 0.6% enrichment in yogurt
was the highest acceptable.

The yogurts were delivered to volunteers in adequate
amounts, on a weekly basis at pre-set dates to ensure their
freshness. The composition of the plain and the enriched
yogurt is shown in Table 1.

Dietary and lifestyle evaluation
of the volunteers

Dietary intake of the participants at baseline and dur-
ing the intervention were evaluated at a nutrient, food
group and dietary pattern level using information from
24-h recalls and a food-frequency questionnaire. More
particularly, three 24-h recalls were collected at baseline,
at 4 weeks and by the end (8 weeks) of the intervention
period. The type of foods consumed (e.g., in terms of

TABLE 1. Composition of the plain and enriched yogurt

Plain Enriched

Yoghurt Yoghurt
v w o
Strawberry supplement (% w/w) 16 16
Polar lipid extract (% w/w) 0 0.6
Energy (kJ/kcal) 356/85 356/85
Total Fat (g/100g9) 1.0 1.0
Saturated Fat (g/1009g) 0.6 0.6
Total Carbohydrate (g/100g) 14 14.2
Sugars (9/100g) 13 13
Proteins (g/100g) 5 5
Sodium (g/1009) 0.1 0.1
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fat-content, brand name, constituents of mixed dishes,
etc.), and the quantities or volumes were recorded in
detail, using common household or other measures. Data
from recalls were analyzed for their energy, macro- and
micronutrient content by the Nutritionist Pro, version 2.2
software (Axxya Systems-Nutritionist Pro, Stafford, TX,
USA), using a hand-coding procedure. The Nutritionist
Pro food database was expanded by adding analyses
of traditional Greek food and recipes. Adherence to the
dietary intervention was evaluated on a regular basis by
trained dietitians using 24-h recalls.

The food frequency questionnaire was validated for
the Greek population.?’ Responses were converted to
daily or weekly intakes of specific food items and were
grouped into food groups featuring the core foods of the
traditional Greek diet.?> Adherence to the Mediterranean
pattern was evaluated through the Mediterranean Dietary
Score (MedDiet Score) proposed by Panagiotakos et al.*
The scoring is based on the weekly consumption of eleven
food groups and an individual score for each component
is calculated, ranging from 0-5. The total MedDiet score
ranges from 0 to 55, with higher values indicating greater
adherence to the Mediterranean dietary pattern.

Baseline information about smoking habits, stress and
socio-demographic conditions that may influence the
investigated outcome were recorded through a standard
questionnaire,? that was developed for the purposes of
the study. Physical activity was assessed with the use of
a validated questionnaire (IPAQ-short version) and was
expressed in metabolic equivalents minutes per week
(MET-min-week).>

Anthropometric and clinical measurements

Weight and height were measured in light clothing,
without shoes. Body mass index was then calculated as
weight (kg) divided by height? (m?). Waist circumference
was measured between the superior iliac crest and the
lower rib margin in the midaxillary line and hip circumfer-
ence as the maximal horizontal circumference at the level
of the buttocks. Both circumferences were measured to
the nearest 0.1 cm and waist-to-hip ratio was calculated.
Resting arterial blood pressure was measured three times
in the right arm with subject in sitting position.

Blood collection and isolation of biological
samples

Fasting venous blood (50 mL) was collected at baseline
and at 4 and 8 weeks from the brachial vein and separated
in EDTA and heparin-containing vacutainers, in adenine-
citrate-dextrose polyethylene tube and in a vacutainer
containing no anticoagulant.
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For the isolation of leukocyte homogenates 5 milliliters
of heparinized blood were obtained from each volunteer.
In order to induce erythrocyte sedimentation, 1.7 mL of
dextran solution (3% dextran in NaCl 0.15 M) was added
and the mixture was kept for 1 h at room temperature.
The leukocyte rich supernatant was then centrifuged at
500xg for 10 min at room temperature. Contaminating
erythrocytes of the sediment were lysed with the addi-
tion of a lysis solution consisting of 155 mM NH,CI, 10
mM KHCO; and 0.1 mM EDTA and then removed with a
centrifugation at 300 xg for 10 min at room temperature.
The pelleted cells were resuspended in 1 mL of a buffer
containing 50 mM Tris—HCI (pH 7.4) and then sonicated on
ice for 4 times of 10 sec each. The leukocyte homogenate
was aliquoted and stored at -80 °C.

For the isolation of red blood cells (RBC) EDTA-antico-
agulated blood was centrifuged at 1500xg for 10 min.The
RBC pellet was washed 3 times with saline solution (0.9%
NaCl) and packed RBCs were stored at -80 °C.

Hematological and biochemical measurements

Complete blood count was determined in EDTA antico-
agulated whole blood with a Mindray BC-3000 hematology
analyzer (Mindray, Shenzhen, P.R. China).

Serum glucose, triacylglycerols, total cholesterol, and
HDL-C were determined enzymatically with an ACE bio-
chemical analyzer (Schiapparelli Biosystems, Fairfield, NJ)
using reagents from Alfa Wassermann (Woerden, the
Netherlands). Serum insulin was determined by an im-
munoenzymometric assay on an AlA 600 Il enzyme im-
munoassay system (Tosoh, Tokyo, Japan). LDL cholesterol
was calculated by the Friedewald formula.?®

CRP and IL-6, adiponectin and IL-10 were determined
in serum by commercially available ELISA kits [IL-6 (IBL
international), IL-10 (BioLegend), CRP, adiponectin and
insulin (Invitrogen)].

Ex vivo human platelet-rich plasma aggregation

Blood (10 mL) was collected in polypropylene tubes
containing 0.065 mol/L citric acid and 0.085 mol/L triso-
dium citrate as anticoagulant (blood to anticoagulant
ratio of 9:1). Platelet-rich plasma (PRP) was obtained by
centrifugation at 173g for 8 minutes at 24°C. Platelet-poor
plasma (PPP) was obtained by further centrifugation of the
residue at 1.120g for 20 minutes at 24°C. The concentra-
tion of platelets in the PRP was adjusted to 500.000 cells
per microliter by adding appropriate amount of PPP to
the PRP of the same donor.

The aggregation induced by various concentrations
of PAF, TRAP and ADP was measured in human PRP. The
maximum reversible or the least non reversible aggre-
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gation was evaluated for PAF and ADP to assess 100%
aggregation. The plot of percentage aggregation (rang-
ing from 20% to 80%) vs different concentrations of the
aggregatory agent was constructed. From this curve, the
concentration of each aggregatory agent that induces
50% of maximum aggregation was calculated. This value
was defined as the ECs,, namely, equivalent concentration
for 50% aggregation.

Statistical analysis

Statistical power analysis revealed that 25 participants
in each arm was adequate to achieve statistical power
equal to 83% at 5% significance level of two-sided hypoth-
eses that evaluated 1 standard deviation (SD) difference
of ECso between groups.

Normality was tested with the Kolmogorov—-Smirnov
criterion. Normally distributed continuous variables are
presented as mean values+ standard deviation, while
skewed variables as median and 25th-75th quartiles.
Categorical variables were presented as relative frequen-
cies (%). Differences in the mean values of subjects’base-
line characteristics between the different intervention
groups were assessed by analysis of variance (ANOVA)
after checking for homoscedasticity using the Levene
test. Associations between categorical variables were
evaluated using the x? test. If the variables were skewed
the non-parametric Kruskal-Wallis test was performed.
All reported P-values were based on two-sided tests and
compared to a significance level of 5%. SPSS 21 (SPSS Inc.,
Chicago, IL, USA) software was used for statistical analysis.

Baseline characteristics of volunteers

The baseline demographic, clinical, lifestyle, anthro-
pometric, biochemical, hematological and platelet aggre-
gation parameters of the volunteers are shown in Tables
2-5. No differences between groups were found for age,
BMlI, blood pressure, lipid profile (total cholesterol, HDL
cholesterol, LDL cholesterol and triacylglyrerols) and
glucose levels.

DISCUSSION

The current paper outlines the protocol for a rand-
omized controlled trial aimed at evaluating the impact of
a new functional enriched yogurt on various risk factors
for atherothrombosis. Functional foods comprise the
most dynamic sector of food industry, nowadays. Food
scientists are interested in identifying, characterizing, and
delivering bioactive agents (nutraceuticals) in foods designed
to prevent or treat diseases. These “nutraceuticals” are claimed
to have health benefits over and above their traditional role in
human nutrition, including the ability to inhibit inflammation



TABLE 2. Baseline characteristics of the study population
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Group A Group B Group C 4]
(control group) (plain yogurt) (enriched yogurt)
Men/Women 16/14 13/13 15/14 0.75
Smoking (Yes/No) 14/16 12/13 10/19 0.19
Age (years) 49.2+89 48.8+9.2 46.7 £8.5 0.53
Systolic blood pressure (mmHg) 1252+17.8 128.7+17.3 1206+ 123 0.17
Diastolic blood pressure (mmHg) 76.5+9.3 774+9.2 73.5+87 0.24
BMI (kg/m2) 277+64 284+39 272136 0.63
Glucose (mg/dL) 953+ 18.2 98.4+10.8 99.9 +30.6 0.69
Triacylglycerols (mg/dL) 112.8£59.0 120.7 £49.3 115.1£50.5 0.86
HDL-cholesterol (mg/dL) 53.2+15.7 54.0+12.6 545+12.7 0.97
LDL- cholesterol (mg/dL) 1344 +£356 133.9+£256 141.8+£32.2 0.78
Insulin (uU/mL) 12.1+£84 109+59 11.5+£8.2 0.83
Values are given as means+SDs apart from categorical variables which are given as absolute numbers.
TABLE 3. Baseline values of blood count parameters of the study population.
Group A Group B Group C p
(control group) (plain yogurt) (enriched yogurt)
WBC (10°/uL) 6.74+1.78 5.97 £1.45 6.17 £1.74 0.18
RBC (105/puL) 4.86 £ 0.50 4.68 £0.41 4.69+0.51 0.22
Hct (%) 40.50 + 4.83 40.48 £4.73 41.53£5.37 0.28
HGB (g/dL) 13.75+£1.75 14.05+1.74 14.31+£1.92 0.45
Platelets (10%/L) 252 +59 260+ 72 245+ 48 0.97
Values are given as means+SDs. WBC: White blood cells; RBC: Red blood cells; HGB: Hemoglobin; Hct: Hematocrit.
TABLE 4. Baseline ECs, values of PAF-, ADP- and TRAP-induced platelet aggregation
(uM) Group A Group B Group C p
(control group) (plain yogurt) (enriched yogurt)
PAF 53.34(25.13 - 106.54) 38.76 (23.18 - 94.53) 32.70 (26.60 - 67.60) 0.59
ADP 3.22(2.49-5.91) 4.61(3.49-7.48) 4.51(3.25-7.51) 0.14
TRAP 0.86 (0.70 - 0.99) 0.89 (0.67 - 1.14) 0.90 (0.70 - 1.27) 0.76

Values are given as median (25th-75th percent range). PAF: Platelet activating factor; ADP: Adenosine diphosphate; TRAP: Thrombin receptor acti-

vating peptide.

TABLE 5. Baseline values of subclinical inflammation markers

Group A
(control group)

Group B
(plain yogurt)

Group C

(enriched yogurt)

IL-6 (pg/mL)
IL-10 (pg/mL)
Adiponectin (ug/mL)

0.70(0.36-1.17)
2.68(1.94 -3.85)
5.74 (3.61-8.51)

1.05 (0.76 - 1.30)
2.05(1.76 - 2.76)
3.85(2.62-5.43)

1.05 (0.66 - 1.53)
2.39(2.07 -3.20)
4.49 (2.51-7.48)

0.02 *
0.04 *
0.21

Values are given as median (25th-75th percent range).
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and cardiovascular diseases. Functional foods contain one or
more nutraceutical agents dispersed within a natural or pro-
cessed food product, such as fruit, vegetable, grain, seed, nut,
beverage, and yogurt. In this attempt our group along with a
well-known Greek dairy company try to incorporate bioactive
ingredients (BAL) of the olives (WOC) into another typical food
of the Mediterranean diet, namely yogurt. By this way we at-
tempt to develop a nutraceutical with pleiotropic actions on
cardiometabolic risk factors. It should also be mentioned that
yogurt is the matrix which is primarily consumed, as a nutra-
ceutical, from consumers.”’

A major innovation of this project is that the raw ma-
terial for the isolation of the bioactive extract is olive oil
mill industry by products. Taking into account that the
processing of olives results to an appreciable amount of
by products, taking advantage of those by-productsin a
sustainable way is of primary importance for the olive oil
producing countries. Many processes have been proposed
for the recovery of the biologically active compounds of
olive oil by products, many of them covered by patents.
Using WOC as a source of anti-PAF and polyphenol extracts,
which can be incorporated in functional foods, can render
its management cost effective.

Our hypothesis concerning the health properties of the
enriched yogurt is that the presence of anti-PAF molecules
and phenolic compounds may provide a milieu of bioactive
ingredients with proven anti-inflammatory, anti-platelet
and antithrombotic properties.?® However, in contrast to
most commercially available functional food which have
health claims based only on in vitro and animal studies,
our group wanted to proceed one step further to assess
the efficacy of the functional yogurt by a randomized,
dietary intervention study. We decided to conduct the
study in a general, apparently healthy population for two
reasons. Firstly, we would like to assess the acceptance of
the product from a population of both sexes and a wide
range of ages. Secondly, since this was the first interven-
tion with this product, it was safer for us to estimate any
side effects in a healthy population. In addition, the tar-
get market of this product was the general population,
therefore we would like to investigate its health benefits
to the group of consumers it was targeted in. The results
of this study will guide us to further interventions with
special populations.

Journal of Atherosclerosis Prevention and Treatment — JAPT

The primary outcome of the study is platelet activity
determined as ex vivo platelet sensitivity to platelet-
activating agents. Apart from their well known role in
atherothrombosis,?® subclinical activation of platelets can
mediate the vascular complications of diabetic patients*
and be implicated in the pathogenesis of cancer and me-
tastasis, Alzheimer’s disease and immune dysregulation.®
For those reasons, a mild inhibition of platelet activity with
dietary interventions and nutraceutical with antiplatelet
properties can be proven protective against non-com-
municable diseases. In addition, the active ingredients
of the enriched yogurt have shown strong antiplatelet
properties in previous in vitro experiments.>2 However, we
cannot exclude the possibility that the enriched yogurt
could favorably modulate the secondary outcomes of
the study, especially subclinical inflammation, taking into
account the strong anti-PAF actions of its constituents.

The baseline characteristics of the volunteers (Tables
2-5) indicate that our randomization ended up into three
homogeneous groups concerning anthropometric, clinical,
hematological and biochemical indices. There is a signifi-
cant difference among the three groups in IL-6 and IL-10
but the mean values of the variables indicate that those
differences are clinically insignificant.

In conclusion, a novel yogurt enriched with a natural
extract rich in PAF inhibitors and polyphenols was devel-
oped and its cardioprotective properties will be assessed
after the conclusion of a dietary intervention study in
general population. The rationale and study design of
this intervention, which were described in this article,
guarantee for the reliability of the outcomes of the study.
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NEPINHWH

MaoVPTI EUMTAOUTIOUEVO HE PUOIKO EKXUNOHA TTAOUGIO GE AVACTOAEIG
Tou PAF Kat TOAU@QAIVOAEG: ZXEOLAOHOG: TUXAIOTIOINHEVN EAEYXOMEVN,
MAaPAAANAR, SIMAG TUPAR HeNéTn TapépPaong

Mapia Ntetormmovlou, TCwptlng Nouikog, EAlodfet ®paykomovAou, Maipn MNavvakouiq,
Adapavtivn Kuptakol, AnpocBévng Mavayiwtdkog, Xuapaydri AvtwvormoUlou

Tunua Emotniung AtaitoAoyiag-Atatpo@ric, ZxoAr) Emotnuwv Yyeiag kat AywyriG, Xapokormelo
MavemoTtruio, ABriva

O Mapayovtag Evepyomoinong Atpometaliwv (PAF) amote)ei Bactkd mpo@Aeypovwdn pecoAafntr Tng abn-
POYEVEONC. XTO TIAAICI0 SIEPEVVNONG TWV KAPSIOTIPOOTATEVUTIKWY ISIOTATWY TPOPIHWY EUTAOUTIOUEVWY LIE
avaoToAeig Tou PAF, dnuioupyriBnke éva ylaolpTl EUTAOUTIOUEVO e EKXUALOUA TTAOUGCLIO O€ OVACTOAEIG TOU,
amd mapampoiovta eAaloupyiac. AkoAouBnoe SIMAA TUPAN S1aTPOPIKA TTAPEUBACN OE PAIVOUEVIKA LYIEIC
£0eNoVTEC TPOKEIUEVOL va SlepeuvnOEi AV N KOTAVAAWOT) TOU UMTOPEL VA EMNPEATEL EVVOTKA KAPSIAYYEIOKOUG
mapayovteg Kivduvou. Evevrivta Suo (n=92) gaivopevikd vyleic eBehovTég (35-65 eTwv) Tuxatomoidnkav o€
TPEIC OpAdEC e Bdon nAikia, @UAo kat AMX. Ot eBehovTtéc TN opddag A Siatripnoav Ti¢ SIOTPOPIKES TOUC
OoULVNBELEC KATAVAAWVOVTAG TO TTOAU €va N EUMAOUTIONEVO YIaoUpTI KABE 2 Rdouddec. Ot eBeNovTéC TG
ouadag B katavahwvav Kabnuepvd éva un EUMAOUTICUEVO YiaoUpTL. Ot eBeNovTtéc TnG opddag I katavalwvav
KaBnuepPIva éva epmAouTiopévo ylaoUpTl. H mapéufBaon dipknoe 8 eBdopdadec. Biohoyikd Seiypata (aipatog,
oUPWV Kal KoTpavwyv) Afjednkav otnv apxrj, otov evOIAueco xpovo Kal 0To TEAOG TNG mapéufaonc. To cuyke-
KpIévo dpBpo oToxEVEL va TAPOUGCLATEL TOV OXESIAOMO TNG HEAETNG, TN AemTopEPH peBobdoNoyia Kal Ta Baotkd
XOPAKTNPIOTIKA TV EBENOVTWV KATA TNV évapén Tng mapéupaong.

AEZEIX KAEIAIA: [Mapdyovtag evepyormoinong aiuormetaliwy, yiaoupti, kapdlayyelakd vooriuata, eAaiéAado,

TapanmEoiovTa, aAlUoTTETAAIQ, BpduBwan, PAgyuovr), AsIToupyIKd ToOQIUa
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