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ABSTRACT: Atherosclerosis, the underlying mecha-
nism of cardiovascular diseases, is a multifactorial
process including several cellular and molecular al-
terations. Haemostasis is thought to play a crucial role
in the onset and perpetuation of atherosclerosis and is
characterized by a delicate balance that exists between
four major components: the vascular endothelium;
platelets; the coagulation pathways, and fibrinolysis.
Many epidemiological studies confirm an inverse re-
lationship between light to moderate alcohol consump-
tion and cardiovascular events, and most of them have
suggested the superiority of wine among alcoholic
beverages. Under this perspective, studies have been
implemented in order to investigate the effect of acute
or chronic wine consumption on biochemical markers
associated with cardiovascular diseases. In this review,
emphasis will be given in the effect of chronic wine
consumption on haemostatic system.
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1. Introduction

Cardiovascular diseases (CVDs) consist of several
pathological conditions that affect the heart and the
blood vessels and cause 47% of all deaths in Europe.'
Death rates from coronary heart disease (CHD) are
generally higher in Central and Eastern Europe than
in Northern, Southern and Western Europe.' Especially
in Greece, almost 43% of the deaths in 2011 were at-
tributed to CVDs according to the Hellenic Statistical
Authority.> More specifically, the first cause of deaths
was stroke (31%) and the third was coronary heart dis-
ease (24%), with the 72% of them observed above the
age of 75 years.?

Atherosclerosis, the underlying mechanism of CVDs,
is a multifactorial process including several cellular and
molecular alterations. Inflammation, oxidative stress
and thrombosis underlie its onset and perpetuation.®*
The process of atherosclerotic lesion could be clas-
sified in the following essential steps: (a) endothelial
dysfunction; (b) infiltration of LDL particles as well as
circulating leukocytes into the subendothelium; (c) LDL
oxidation; (d) monocyte-derived macrophages acquire
the phenotype of foam cells; (€) smooth muscle cells
(SMC) migration and proliferation in the subendothe-
lium; (f) structural endothelial lesion followed by plate-
let deposition and thrombus formation.® Haemostatic
system participates in the above mechanisms, which
also involve platelet activation (primary haemostasis),
mechanisms of coagulation and fibrinolysis (secondary
haemostasis).

Atherothrombosis, in particular, is a multifocal and
diffuse pathological process affecting the arterial wall,
characterized by the development of atheromatous
plaques and eventually their rupture and the subse-
quent activation of the coagulation cascade, leading to
thrombosis. The thrombotic process is the main com-
plication of atherosclerosis and results in the presenta-
tion of the acute coronary syndromes (ACS).”

Among other pro-inflammatory and thrombotic
mediators Platelet-Activating Factor (PAF, 1-O-alkyl-
2-acetyl-sn-glycero-3-phosphocholine) and oxidized-
phospholipids have been proposed to play a crucial
role in the initiation and prolongation of the athero-
sclerotic lesion.*®

Many epidemiological studies confirm an inverse
relationship between light to moderate alcohol con-
sumption and cardiovascular events or all-cause mor-
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tality in apparently healthy individuals or patients with
CVDs.”® The dose-response relationship between alco-
hol intake and rate of cardiovascular events and of all-
cause mortality has been depicted as a U- or J-shaped
curve.

Renaud and De Lorgeril® in 1992, based on the find-
ings of the MONICA (MONItoring system for CArdio-
vascular disease) project, a worldwide program organ-
ized by the World Health Organization, introduced the
term "French Paradox" to describe the epidemiologi-
cal observation that French people exhibit relatively
low prevalence of CHD, despite the fact that their diet
is relatively rich in saturated fats. As the consump-
tion of alcohol, especially wine, was much higher in
France than in most Western countries, Renaud and
De Lorgeril concluded that wine drinking habit pro-
tect French from CHD. Following this observation,
several epidemiological studies have suggested that
wine may be more beneficial than other alcoholic
beverages, and a J-shaped relationship between wine
consumption and vascular risk as well as cardiovascu-
lar mortality has been found.'”'? However, it should
be mentioned that few studies do not support this
superiority.”*™" This scientific controversy may be at-
tributed to the fact that many studies, especially the
earlier ones, did not adequately control for potential
confounders.

The superiority of wine is thought to be attributed
to its micro-constituents. Apart from ethanol there are
also other micronutrients, phenolic compounds and
phospho- and glyco-lipids.'®"” Wine compounds have
been found to exert antioxidant, anti-inflammatory
and anti-thrombotic properties, and therefore to inhib-
it or hinder several steps of atherosclerosis. Noteworthy
to mention that there are already outstanding reviews
about their protective actions."” "

Moreover, it is commonly accepted that randomized
controlled trials offer more concrete answers to sev-
eral medical raised questions than observational stud-
ies. Under this perspective, clinical studies have been
implemented, mainly in healthy volunteers and rarely
in patients, in order to investigate the acute or chronic
effect of wine consumption on biochemical markers
associated with cardiovascular diseases. The results
from these studies indicate a favorable effect on lipid
biomarkers and especially on HDL particles,® while
there is no evidence, at present, that wine consump-
tion provides antioxidant benefits in healthy volun-
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teers other than to counteract a possible pro-oxidative
effect of the alcohol.?’ As far as inflammatory markers
concerning, the results are not yet certified and more
studies are needed in order to obtain more stable evi-
dence. %

In this review, emphasis will be given in the effect
of wine consumption on haemostatic system. For this
reason, firstly a brief description of haemostatic sys-
tem will be given followed by: (a) data concerning the
in vitro effects of wine micro-constituents, and (b) data
obtain from long-term intervention studies.

2. Haemostasis and its major
components

Haemostasis is the physiological process which pre-
vents the blood loss from injured vascular ensuring its
wall’s integrity and tightness. A delicate balance ex-
ists between four major components: the vascular en-
dothelium; platelets; the coagulation pathways, and
fibrinolysis.

Coagulation mechanism is activated through two
pathways; the intrinsic pathway and the extrinsic path-
way. Extrinsic proceeding is activated when tissue fac-
tor (TF) binds to blood coagulation factor VI, in order
to form a Vlla-TF complex, which catalyses the X factor
activation to Xa®? (figure 1). Intrinsic pathway is acti-
vated by the XII factor, which is converted to Xlla when
it comes in contact with specific surfaces such as the
collagen from injured area. After that, a serial activa-
tion of several factors follows.?* These two pathways
result in the same final step, the formation of Xa fac-
tor, which catalyses prothrombin (factor Il)/thrombin
(factor 1la) conversion. Thrombin participates in fi-
brinogen remodeling and fibrin polymer formation, a
fibrous mesh, which is converted into a steady three
dimension clot, which traps platelets, erythrocytes
and other cells, forming a thrombus.?®> The thrombus
could be removed by fibrinolysis process. Its main en-
zyme, plasmin is formed by plasminogen and has high
affinity interaction with fibrin.?%?’ Plasmin degrades
the fibrin clot, leading to the production of circulat-
ing fragments (fibrin degradation products known as
D-dimer)**?’(figure 1). There have been determined
two main plasminogen activators, tissue-type and
urokinase-type plasminogen activator (t-PA and u-PA,
respectively).?® On the other hand, inhibition of the fi-
brinolytic system may occur either at the level of the

plasminogen activators, by specific plasminogen acti-
vator inhibitors (PAls), or at the level of plasmin, mainly
by a,-antiplasmin.?

When endothelial injury occurs, the endothelial cells
interact with platelets and coagulation factors such as
collagen, von Willebrand factor (vWF), and fibronectin.
Furthermore, the TF is expressed and PAI-1 is secreted.?
Platelets®® are activated and adhere, either directly or
through leukocytes, on sub-endothelium of exposed tis-
sue and aggregate to each other in order to form haemo-
static plugs on the damaged area.?"* Platelets activation
and aggregation is induced by several antagonists such
as thrombin, collagen, ADP, PAF, serotonin, epinephrine,
thromboxane A, (TXA,) etc.3? Latter on endothelial cells
secrete tissue t-PA, initiating fibrinolysis, causing a shift
in the haemostatic balance.?

Concerning PAF, there are several substances, ca-
pable of activating PAF synthesis from endothelium
including thrombin, and pro-inflammatory cytokines.
PAF may control endothelial functions, resulting in in-
creased permeability of the endothelium3®3** which is a
crucial event in the initiation of atherosclerosis.

3. Wine compounds and their in vitro effects
on haemostatic system

Many in vitro studies have estimated the biological
activity of wine phenolic compounds on haemostatic
system. These studies use wine extracts or standard
phenolic compounds in order to exam the biological
activity of wine bioactive compounds on platelet ag-
gregation, coagulation and fibrinolysis. Among the
plethora of wine phenolic compounds resveratrol and
quercetin are the most studied ones. Their concentra-
tion in wines depends on the variety of the grape, the
geographical location of grapes production, and the
year of production. Resveratrol is the main stilbene
of grapes and quercetin belongs to flavonols class.
Resveratrol is found in the skin of grapes, so much
more is found in red wines, because the fermentation
process includes grape skin.

Specifically, in Cabernet Sauvignon, which is one of
the most well-known varieties, resveratrol varies from
1 mg/L to 7 mg/L, and in Shiraz —another famous va-
riety— from 1 mg/L to 5 mg/L.* Additionally, querce-
tin concentration in Cabernet Sauvignon is between
0,5 mg/L and 7 mg/L, and in Shiraz between 6 mg/L
and 11 mg/L.* White wines contain lower resveratrol
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and quercetin levels. Two of the most famous white
wine varieties are Chardonnay and Sauvignon Blanc. In
Chardonnay, resveratrol concentration varies from 0,05
mg/L to 0,1 mg/L, whereas in Sauvignon Blanc from
0,2 mg/L to 0,7 mg/L.>® Goldberg DM et al, measured,
among others polyphenols, quercetin concentration
in 644 white wines from the major wine-producing re-
gions. They reported that in most of these wines, querce-
tin levels were undetectable.’’

3.1. Effects on platelet aggregation

The ability of both phenolic compounds and wine
extracts to inhibit platelet aggregation has been tested
usually on human or rabbit platelets.

Endothelium

Ch. Argyrou et al

Resveratrol inhibited thrombin, collagen, PAF or
ADP-induced platelet aggregation.®®**' In addition,
resveratrol inhibited thromboxane B,-induced plate-
let aggregation through inhibition of protein kinase C
actions.*” Quercetin has also been reported to inhibit
thrombin and ADP-induced platelet aggregation®**
and to suppress the main pathways involved in plate-
let aggregation through inhibition of agonist-induced
platelet activation, (Ca*")i mobilization, granule secre-
tion, and fibrinogen binding.”* Additionally, quercetin
induced inhibition of platelet aggregation on vascular
endothelial cells*® and collagen-stimulated platelet
aggregation through glycoprotein VI signal path-
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Figure 1. Effect of wine on haemostatic system.

Explanation of symbols: R: Resveratrol, Q: Quercetin, RW: Red Wine, WW: White Wine, DRW: De-alcoholized Red Wine, DW: De-
alcoholized Wine, PAI-1: Plasminogen Activator Inhibitor -1, t-PA: tissue-type Plasminogen Activator, u-PA: urokinase-type

Plasminogen Activator

Explanation of frames: Dashed frame: in vitro studies, normal frame: in vivo studies

Explanation of symbols: (P): increase, (=): decrease
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As far as wine extracts are concerning it was found
that red wine polyphenolic extracts*® and its cate-
chin-anthocyanidin fractions exert a significant effect
on ADP-induced platelet aggregation in vitro.>® Our
research team examined wine extracts from several
grape varieties, for their ability to inhibit PAF-induced
platelet aggregation. The results indicated that the po-
lar extract fraction of all wines inhibited PAF-induced
platelet aggregation, and the grape variation was the
main factor for the observed biological activity and
not the color of the grapes. These results were based
on the fact that one red wine (main variety Cabernet
Sauvignon) and one white wine (main variety Rombola),
appeared to be the most potent ones.”'>

3.2. Effects on coagulation

The studies that exam the effectiveness of wine com-
pounds on coagulation pathways focus mainly on the
TF expression and action. Kaur et al, used a cocktail
containing five major phenolics from red wines and
cocktails lacking one or more of the constituents, and
concluded that quercetin, and not resveratrol, is the
principal active ingredient among red wine phenolics
to inhibit TF induction in monocytes.”* However, Di
Santo et al,> investigated the role of resveratrol and
quercetin on TF expression by endothelial and mono-
nuclear cells. TF activity induced by any agonist (stimu-
lation with bacterial LPS-, IL-1b or TNFa) was significant-
ly reduced by both resveratrol and quercetin.>®

3.3. Effects on fibrinolysis

The cardioprotective benefit of wine may be due,
in part, to a modulation of the expression of proteins
involved in fibrinolysis. However, there are not many
studies concerning the effect of wine phenolics on fi-
brinolytic activity, and there are no data concerning
the effect of wine extracts. Quercetin and resveratrol
increased t-PA and u-PA antigen and mRNA levels in
cultured human endothelial cells.’’

4. Long-term intervention studies

A few studies investigated the long-term effect of
wine consumption on haemostatic factors (table 1).
Most of them have been carried out in healthy subjects,
and only three studies involved patients. The age of the
study population ranged from 40 to 60 years old, while
only two involved younger population (table 1).

The control group was usually abstaining from alco-
hol (5 studies), used gin as reference beverage (3 stud-
ies) or de-alcoholized wine (2 studies), grape juice or
grape tablets (3 studies). The intervention period lasted
from two to five weeks and the amount of wine, which
was consumed usually with meals, ranged between
150-500 mL in men and 150-200 mL in women. In most
but not all of them, in order to limit the confounder fac-
tor of diet, antioxidant substances in the diet were care-
fully monitored, mainly the amount of fruit, vegetables,
and other foods rich in such substances, such as black
and green tea as well as cocoa products and black
chocolate, so that the nutrient intake of all volunteers
had the same antioxidant content (table 1).

It should also be mentioned that the 12h fasting be-
fore blood collection exclude the study of the direct ef-
fects of wine, since both polyphenols and ethanol have
been clearance (post-absorptive phase) from blood.

4.1. Effects on platelet aggregation
and endothelium

The common way to test platelet aggregation is to
isolate platelet rich plasma (PRP) and measure platelets
ability to aggregate in the presence of several agonists,
such as ADP, collagen, thrombin or PAF. Generally the
effect of wine on platelet aggregation according to in
vitro experiments could be attributed in both ethanol
and wine bioactive compounds. However, the effect of
ethanol on platelet aggregation in vivo is difficult to be
distinguished since none of the studies that measured
platelet aggregation used another alcoholic beverage
as control group, and usually compared their results
with a group that abstain from alcohol (table 1).

From the data presented on table 1 it can be conclud-
ed that wine consumption is resulting in reduced abil-
ity of platelets to aggregate.®®®? It is although notable
that the observed ability of platelets is different among
the various agonists. Collagen-induced platelet aggre-
gation®®7%%62 js the most common one to be reduced,
followed by ADP and thrombin,®" while no data so far
exist concerning PAF-induced platelet aggregation. It
should also be mentioned that one study did not ob-
serve any effect on platelet aggregation,®® probably
due to the fact that the volunteers were young enough.
Moreover, in the same study an increase in mean plate-
let volume (MPV), which is identified as an expression
of metabolically and enzymatically active platelets,*
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[69]

DRW vs RW, Gin: { E-selectin

ICAM-1, E-selectin,

4 weeks:
VCAM-1

1.RW
2.DRW

3.Gin

1.RW

Yes

crossover

67 m, high risk

RW, DRW, Gin: 4 VCAM-1

30 g alcohol/day

age: 55-75

RW, DRW vs Gin: 4 ICAM-1

[71]

(W Vs m): L VCAM-1

no difference ICAM-1

RW

ICAM-1, VCAM-1

3 weeks

No

crossover

35 (m+w) healthy
Age: 50+9,6

150 ml/day

2. Alcohol abstinence

(15 g alcohol/day)
30 days: 171 mL/day

[83]

RW or WW vs abstinence:

Plasminogen

1. RW or WW (chosen-

No

crossover

18 with non

no difference plasminogen

with dinner

by the volunteers)
3. Alcohol abstinence

insulin type 2

diabetes (m+w)
mean age: 64

T increase, 4: reduction, m: men, w: women, Ag: antigen RW: Red wine, WW: white wine, DRW: De-alcoholised Rred Wine, CGJ: commercial grape juice, FJ: fruit juice, PGJ:

purple grape juice, RGTs: red grape tablets, MD: Mediterranean diet, HFD: high fat diet, PAl: Plasminogen Activator Inhibitor, t-PA: Tissue-type Plasminogen Activator, vVWF:

von Willebrand Factor, BT: Bleeding Time PLV: Plasma Viscosity, MPV: Mean Platelet Volume, PA: Prothrombin Activity, APTT: Activatred Partial Thromboplastin Time, MPC:
Mean Platelet Count, TXB2: ThromboXane B2, IC50: concentration required for 50% aggregation, ICAM-1: Intercellular Adhesion Molecule-1, VCAM-1: Vascular Cell Adhesion

Molecule-1

was detected. Also, Coimbra et al, demonstrated no ef-
fect of red wine in platelet aggregation in hypercholes-
terolemic patients, though without reporting the spe-
cific agonist used.®

The results from the comparison between white and
red wines on platelet aggregation indicate that both
types are associated with favorable effect on platelet
aggregation.®®52 The effect of red wines seems to be
more enhanced, probably due to their higher phenolic
amount. Moreover Pace-Asciak CR et al,®’ found that
both wines (red and white) but none of the grape juice
(plain grape juice or enriched with trans-resveratrol) re-
duced TXB,.

Mezzano D et al, studied the effect of wine con-
sumption in combination with the dietary habits of
young healthy volunteers.’® The wine intake resulted
in decreased ADP-induced serotonin secretion, but
increased collagen-induced secretion and platelet ag-
gregation.®® This finding is against the widespread
notion that wine has a protective effect against plate-
let aggregation. Mezzano D et al, explain their find-
ing, considering the rebound effect that had been
observed after binge alcohol intake, since the rise of
platelet aggregation happens several hours after wine
consumption.®® However, it should be mentioned that
this phenomenon is reported to be attributed to an
excess of lipid peroxidation after binge alcohol drink-
ing known to increase platelet reactivity, especially to
thrombin and not in moderate consumption of wine.®’
In the same point of view, Mansvelt et al, reported
that in their study, volunteers who were maintaining a
Mediterranean diet and consumed red instead of white
wine displayed decreased platelet aggregation in-
duced by collagen concentration that was attributed to
both diet and red wine.®> When lower collagen concen-
trations were used, both wines (white and red) showed
anti-aggregation activity, which proves that white wine
has also antiplatelet activity.5

Regarding the potential role of endothelium func-
tion on platelets activation, few studies have estimated
the effect of long term wine consumption on the levels
of adhension molecules such as VCAM-1 and ICAM-1,
and on selectins.5%>687! The majority of the studies
revealed a decrease in VCAM-1 and ICAM-1 levels after
de-alcoholised wine or wine or gin consumption, in-
dicating that these effects may be attributed to both

68,69,71

ethanol and phenolic compounds. However,
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Djurovic et al,”’ found no effect of red wine consump-
tion on ICAM-1 in men and women, but only a decrease
in VCAM-1 in women, probably through the estradiol
effect on inhibition of monocyte adhesion.”” The wine
amount used was very small (15 g alcohol/day) and
this may also explain the fact that no effect on ICAM-1
levels was observed.”" In contrast, Ciancarelli MG et
al, reported an increase in ICAM-1 and E-selectin after
red wine consumption.®® The authors conclude that in-
crease of plasma wine phenolics is insufficient to coun-
teract the influence of ethanol on mechanisms respon-
sible for the endothelial activation.

4.2. Effects on coagulation

In order to determine the effects on coagulation,
some factors, such as fibrinogen, VIl factor, vWF, plas-
ma viscosity (PLV), TXB,, bleeding time (BT) and pro-
thrombin activity (PA), are measured in blood plasma.
Fibrinogen, factor VIl and vWF are important, inde-
pendent risk factors for CVDs.”>” Fibrinogen, as already
mentioned, is involved in many pathophysiological
mechanisms which refer to coagulation, such as plate-
let aggregation, endothelium function, forming the
substrate for thrombin and representing the final step
in the coagulation cascade.”® Consequently it is the
most often measured factor. Studies in which fibrino-
gen were estimated showed a reduction of it.6626375-7
The observed decrease seems to be accompanied with
alcohol consumption in any type (red/white wine or
gin) and did not appear in group that abstain from al-
cohol or consumed de-alcoholised wine or grape juice.
Although it is not yet clear how ethanol decreases fi-
brinogen levels, it seems that it influences fibrinogen
conformation and stability.

There are few data about the effect of long term wine
consumption on FVII and vWF, and they are conflicted.
Regarding FVII, Avellone G et al’® showed a reduction of
this factor as a result of red wine consumption, but they
could not clarify whether this effect was due to ethanol
or red wine polyphenols. Besides Hansen et al’’ did not
find any changes in FVII factor after red wine intake.

Regarding vWF, Pellegrini N et al. showed no effect
after red wine or fruit juice with ethanol on vVWF,*° even
though in a meta-analysis of Rimm EB et al®’ was dem-
onstrated that alcohol tended to lower vWF. In addi-
tion, Mezzano D et al, reported that independently of

© 2014 EMnviky Eroupeio. AOnpooriipwong
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the background diet wine consumption reduced FVII
levels” and did not affect vWF levels or BT.%’

Jensen J et al”® suggested that alcohol consumption
reduced PLV and mentioned that this reduction, which
maintained during the 3-week alcohol abstinence pe-
riod, indicated a prolonged effect of ethanol on lower-
ing viscosity.

4.3. Effects on fibrinolysis

The most commonly measured anti-coagulation indi-
ces are t-PA, PAI, fibrin degradation products (D-dimer)
and plasmin/antiplasmin complexes (PAP). Sufficient
function of fibrinolytic system is due to increased t-PA
and/or reduced PAI.

Pikaar NA et al,”® demonstrated that plasminogen
increased accordingly with the wine amount that was
consumed, and this could be considered as a beneficial
effect. But, conversely, t-PA displayed a remarkable de-
crease, which compensates the beneficial effect men-
tioned above.*®

Avellone G et al found a t-PA and PAI increase but
reduced inactive t-PA/PAl complexes in blood, which
lead to increase free t-PA levels.”® They also referred an
increase of D-dimer levels (not statistically significant),
which reflects fibrin degradation, after red wine con-
sumption.”® Moreover, van Golde et al, noted that PAI-1
antigen and its activity tend to rise while t-PA activity
and PAP complexes tend to drop, after red wine.®? The
authors conclude that since thrombocytes are a source
of PAI-1 and alcohol is known to affect certain platelet
functions, prolonged alcohol intake might stimulate
fibrinolysis by depleting platelets from their PAI-1 con-
tent, gradually leading to lower PAI-1 concentrations in
the circulation.®?

In addition, Mezzano D et al, reported that indepen-
dently of the background diet red wine consumption
increased both t-PA and PAI-1 levels.”

In diabetic patients Bantle AE et al®® did not notice

any difference in plasminogen after red or white wine
intake, maybe because the small amount (171 mL/day
or 18 g ethanol/day) of wine consumed. This amount
was exceeded the maximum intake recommended for
women with diabetes, which is 15 g alcohol/day, but
was less than the maximum intake recommended for
men with diabetes, 30 g alcohol/day.?*
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5. Conclusions

The already existing results, mainly in vitro studies,
support a potential anti-thrombotic effect of wine com-
pounds that could participate in the protection against
cardiovascular diseases. The long-term intervention
studies demonstrate that wine consumption could
modulate the haemostatic system. The most clearly
outcome is the lower levels of fibrinogen, an effect that
seems to be attributed mainly to ethanol. The effect on
platelet aggregation is a more complicated process and
a safe outcome is not easy to be concluded. However,
wine micro-constituents seem to be mainly responsi-
ble for this favorable effect, but without easily exclude
the interference of alcohol. As far as fibrinolysis is con-
cerned, the data are not yet enough for conclusive re-
marks.

Overall, more controlled long-term intervention stud-
ies should be performed in order solid evidences to be
obtained, concerning the effect of wine consumption
on haemostatic system, and also these results should
be extrapolated to patients or high CVD risk people.

References

1. European Cardiovascular Disease Statistics. European Heart Net-
work and European Society of Cardiology, 2012

2. www.statistics.gr/portal/page/portal ESYE/PAGE-database

3. Demopoulos CA, Karantonis HC, Antonopoulou S. Platelet acti-
vating factor — A molecular link between atherosclerosis theories.
Eur ] Lipid Sci Technol 2003, 105:705-716

4. Libby P, Okamoto Y, Rocha V et al. Inflammation and atheroscle-
rosis, transition from theory to practice. Circul J2010,74:213-220

5. CroceK, Libby P. Intertwining of thrombosis and inflammation in
atherosclerosis. Curr Opin Hematol 2007, 14: 55-61

6. Demopoulos CA, Pinckard RN, Hanahan DJ. Platelet-activating
factor. Evidence for 1-O-alkyl-2-acetyl-sn-glyceryl-3-phospho-
rylcholine as the active component (a new class of lipid chemical
mediators). Biol Chem 1979, 19:9355-9358

7.Corrao G, Bagnardi V, Zambon A et al. A meta-analysis of alco-
hol consumption and the risk of 15 diseases. Prev Med 2004, 38:
613-619
8. Rimm EB, Williams P, Fosher K et al. Moderate alcohol intake and
lower risk of coronary heart disease: meta-analysis of effects on
lipids and haemostatic factors. BMJ 1999, 319:1523-1528
9.Renaud S, de Lorgeril M. Wine, alcohol, platelets, and the French
paradox for coronary heart disease. Lancet 1992, 339: 1523-1526
10. Costanzo S, Di Castelnuovo A, Donati MB et al. Wine, beer or
spirit drinking in relation to fatal and non-fatal cardiovascular
events: a meta-analysis. Eur ] Epidemiol 2011, 26:833-850
11. De Lorgeril M, Salen P, Martin JL et al. Wine drinking and risks
of cardiovascular complications after recent acute myocardial
infarction. Circulation 2002, 106:1465-1469

12. Di Castelnuovo A, Rotondo S, Tacoviello L et al. Meta-analysis of
wineandbeer consumption in relation to vascular risk. Circulation
2002, 105:2836-2844
13. Cleophas TJ. Wine, beer and spirits and the risk of myocardial
infarction: a systematic review. Biomed Pharmacother 1999, 53:
417-423
14. Goldberg DM, Garovic-Kocic V, Diamandis EP et al. Wine: does
the colour count? Clin Chim Acta 1996, 246:183-193
15. Klatsky AL, Armstrong MA, Friedman GD. Red wine, white wine,
liquor, beer, and risk for coronary artery disease hospitalization.
Am ] Cardiol 1997, 80: 416-420
16. Waterhouse AL. Wine phenolics. Ann N'Y Acad Sci 2002, 957:21-
36
17. Fragopoulou E, Demopoulos CA, Antonopoulou S. Lipid minor
constituents in wines. A biochemical approach in the French para-
dox. Int ] Win Research 2009, 1:131-143
18. Dell’ Agli M, Busciala A, Bosisio E. Vascular effects of wine poly-
phenols. Cardiovasc Res 2004, 63:593-602
19. Cordova AC, Jackson LS, Berke-Schlessel DW et al. The car-
diovascular protective effect of red wine. ] Am Coll Surg 2005,
200:428-439
20. Brien SE, Ronksley PE, Turner BJ et al. Effect of alcohol consump-
tion on biological markers associated with risk of coronary heart
disease: systematic review and meta-analysis of interventional
studies. BMJ 2011, 342:1-15
21. Covas M1, Gambert P, Fitd M et al. Wine and oxidative stress: up-
to-date evidence of the effects of moderate wine consumption on
oxidative damage in humans. Atherosclerosis 2009, 208: 297-304
22.Arranz S, Chiva-Blanch G, Valderas-Martinez P et al. Beer,
Alcohol and Polyphenols on Cardiovascular Disease and Cancer.
Nutrients 2012, 4:759-781
23. Mann KG, Brummel K, Butenas S. What is all that thrombin for?
J Thromb Haemost 2003, 1:1504-1514
24. Hoffman M, Monroe DM. Coagulation 2006: a modern view of
hemostasis. Hematol Oncol Clin North Am 2007,21:1-11
25. Hoffman M, Monroe DM. Rethinking the coagulation cascade.
Curr Hematol Rep 2005, 4:391-396
26. Lijnen HR, Collen D. Mechanisms of physiological fibrinolysis.
Baillieres Clin Haematol 1995, 8:277-289
27. Cesarman-Maus G, Hajjar KA. Molecular mechanisms of fibrinol-
ysis. Br ] Haematol 2005, 129:307-321
28. Collen D, Lijnen HR. Basic and clinical aspects of fibrinolysis and
thrombolysis. Blood 1991, 78:3114-3124
29.Pearson JD. Normal endothelial cell function. Lupus 2000, 9:
183-188
30. Zimmerman GA, McIntyre TM, Prescott SM et al. The platelet-
activating factor signaling system and its regulators in syndromes
ofinflammation and thrombosis. Crit Care Med 2002, 30:294-301

.Ruggeri ZM, Dent JA, Saldivar E. Contribution of distinct adhe-
sive interactions to platelet aggregation in flowing blood. Blood
1999, 94:172-178

32. Blockmans D, Deckmyn H, Vermylen J. Platelet actuation. Blood
Rev1995,9:143-156

33.Heller R, Bussolino F, Ghigo D et al. Human endothelial cells
are target for platelet activating factor. Platelet activating factor
induces platelet activating factor synthesis in human umbilical
vein endothelial cells. ] Immunol 1992, 149:3682-3688

34.Sanchez FA, Kim DD, Duran RG et al. Internalization of eNOS
via caveolae regulates PAF-induced inflammatory hyperperme-

3

—

© 2014 EAMnviky Evoupeio. AOnpooriipwong



48

ability to macromolecules. Am J Physiol Heart Circ Physiol 2008,
295:1642-1648

35.Yoo Y], Prenzler PD, Saliba AJ et al. Assessment of some Australian
red wines for price, phenolic content, antioxidant activity, and vin-
tage in relationto functional food prospects. ] Food Sci 2011, 76:
1355-1364

36. Romero-Pérez Al, Lamuela-Ravento's RM, Waterhouse AL et al.
Levels of cis- and trans-Resveratrol and Their Glucosides in White
and Rose Vitis vinifera Wines from Spain. ] Agric Food Chem 1996,
44:2124-2128

37.Goldberg D M, Karumanchiri A, Soleas GJ et al. Concentrations
of Selected Polyphenols in White Commercial Wines. Am ] Enol
Vitic 1999, 50:185-193

38. Pace-Asciak CR, Hahn S, Diamandis EP etal. The red wine pheno-
lics trans-resveratrol and quercetin block human plateletaggrega-
tion and eicosanoid synthesis: Implications for protection against
coronary heart disease. Clin Chim Acta 1995, 235:207-219

39. Olas B, Wachowicz B, Saluk-Juszczak J et al. Effect of resveratrol, a
natural polyphenolic compound, on plateletactivation induced by
endotoxin or thrombin. Thromb Res 2002, 107:141-145

40. Wang Z, Huang Y, Zou J et al. Effects of red wine and wine poly-
phenol resveratrol on platelet aggregation in vivo and in vitro. Int
J Mol Med 2002, 9:77-79

41. Fragopoulou, E, Nomikos T, Antonopoulou S et al. Separation of
biologically active lipids from red wine. ] Agric Food Chem 2000,
48:1234-1238

42.Yang Y, Wang X, Zhang L et al Inhibitory effects of resveratrol on
platelet activation induced by thromboxane a(2) receptor agonist
in human platelets. Am J Chin Med 2011, 39:145-159

43.0h WJ, Endale M, Park SC et al. Dual Roles of Quercetin in
Platelets: Phosphoinositide-3-Kinase and MAP Kinases Inhibi-
tion and cAMP-Dependent Vasodilator-Stimulated Phospho-
protein Stimulation. Evid-Bas Complement Altern Med 2012,
2012:1-10

44, Janssen K, Mensink RP, Cox FJ et al. Effects of the flavonoids
quercetin and apigenin on hemostasis in healthy volunteers:
results from an in vitro and a dietary supplement study. Am J Clin
Nutr 1998, 67:255-262

45. FanPS, GuZL, Liang ZQ. Effect of quercetin on adhension of plate-
lets to microvascular endothelial cells in vitro. Acta Pharmacol
2001, 22:857-860

46. Hubbard GP, Stevens JM, Cicmil M et al. Quercetin inhibits colla-
gen-stimulated platelet activation through inhibition of multiple
components of the glycoprotein VI signaling pathway. | Thromb
Haemost 2003 May, 1 (5): 1079-1088

47. Wright B, Moraes LA, Kemp CF et al. A structural basis for the
inhibition of collagen stimulated platelet function by querce-
tin and structurally related flavonoids. Br J Pharmacol 2010,
159:1312-1325

48. Pignatelli P, Pulcinelli FM, Celestini A et al. The flavonoids
quercetin and catechin synergistically inhibit platelet function by
antagonizing the intracellular production of hydrogen peroxide.
Am J Clin Nutr 2000, 72:1150-1155

49. De Lange DW, Van Golden PH, Scholman WL et al. Red wine and
red wine polyphenolic compounds, but not alcohol, inhibit ADP-
induced platelet aggregation. Eur ] Intern Med 2003, 14:361-366

50. Russo P, Tedesco I, Russo M et al. Effects of de-alcoholated red
wine and its phenolic fractions on platelet aggregation. Nutr
Metab Cardiovasc Dis 2001, 11:25-29

© 2014 EMnviky Eroupeio. AOnpooriipwong

Ch. Argyrou et al

51. Fragopoulou E, Antonopoulou S, Nomikos et al. Structure eluci-
dation of phenolic compounds from red/white wine with antia-
therogenic properties. Biochim Biophys Acta 2003, 1632:90-99

52. Fragopoulou E, Nomikos T, Tsantila N et al. Biological activity
of total lipids from red and white wine/must. ] Agric Food Chem
2001, 49:5186-5193

53. Fragopoulou E, Antonopoulou S, Demopoulos CA. Biologically
active lipids with antiatherogenic properties from white wine and
must. ] Agric Food Chem 2002, 50:2684-2694

54. Kaur G, Roberti M, Raul F et al. Suppression of human monocyte
tissue factor induction by red wine phenolics and synthetic deriva-
tives of resveratrol. Thrombosis Research 2007, 119:247-256

55.DiSanto A, Mezzetti A, Napoleone E etal. Resveratrol and querce-
tin down-regulate tissue factor expression by human stimulated
vascular cells. ] Thromb Haemost 2003, 1:1089-1095

56. Bijak M, Saluk J, Ponczek MB et al. Antithrombin effect of poly-
phenol-rich extracts from black chokeberry and grape seeds.
Phytother Res 2013,27(1):71-76

57. Abou-Agag LH, Aikens ML, Tabengwa EM et al. Polyphyenolics
increase t-PA and u-PA gene transcription in cultured human
endothelial cells. Alcohol Clin Exp Res 2001, 25:155-162

58. Pikaar NA, Wedel M, van der Beek EJ et al Effects of moderate
alcohol consumption on platelet aggregation, fibrinolysis, and
blood lipids. Metabolism 1987, 36:538-543

59. Pignatelli P, Lenti L, Pulcinelli FM et al. Red and white wine dif-
ferentlyaffect collagen-induced platelet aggregation. Pathophysiol
Haemost Thromb 2002, 32:356-358

60. Pellegrini N, Pareti FI, Stabile F et al. Effects of moderate con-
sumption of red wine on platelet aggregation and haemostatic
variables in healthy volunteers. Eur J Clin Nutr 1996, 50:209-213

61. Pace-Asciak CR, Rounova O, Hahn SE et al. Wines and grape
juices as modulators of platelet aggregation in healthy human
subjects. Clin Chim Acta 1995, 246:163-182

62. Mansvelt EP, van Velden DP, Fourie E et al. The in vivo antithrom-
botic effect of wine consumption on human blood platelets hemo-
static factors. Ann N'Y Acad Sci 2002, 957:329-332

63. Ciancarelli MG, Di Massimo C, De Amicis D et al. Moderate con-
sumption of red wine and human platelet responsiveness. Thromb
Research 2011, 128:124-129

64. Coban E, Bostan F, Ozdogan M. The mean platelet volume in sub-
jects with impaired fasting glucose. Platelets 2006, 17:67-69

65. Coimbra SR, Lage SH, Brandizzi L etal. The action of red wineand
purple grape juice on vascular reactivity is independent of plasma
lipids in hypercholesterolemic patients. Braz ] Med Biol Res 2005,
38:1339-1347

66. Mezzano D, Leighton F, Strobel P etal. Mediterranean diet, but not
red wine, is associated with beneficial changes in primary haemo-
stasis. Eur ] Clin Nutr 2003, 57: 439-446

67. Renaud SC, Ruf JC. Effects of alcohol on platelet functions. Clin
Chim Acta 1996, 246:77-89

68. Vazquez-Agell M, Sacanella E, Tobias E et al. Inflammatory mark-
ers of atherosclerosis are decreased after moderate consumption
of cava (sparkling wine) in men with low cardiovascular risk.
J Nutr2007,137:2279-2284

69. Chiva-Blanch G, Urpi-Sarda M, Llorach R etal. Differential effects
of polyphenols and alcohol of red wine on the expression of adhe-
sion molecules and inflammatory cytokines related to atheroscle-
rosis: arandomized clinical trial. Am J Clin Nutr2012,95:326-334

70. Estruch R, Sacanella E, Badia E et al. Different effects of red wine
and gin consumption on inflammatory biomarkers of atheroscle-



WINE AND HAEMOSTATIC SYSTEM: PLATELET AGGREGATION, COAGULATION, FIBRINOLYSIS 49

rosis: a prospective randomized crossover trial. Effects of wine on
inflammatory markers. Atherosclerosis 2004, 175:117-123
. Djurovic S, Berge KE, Birkenes B et al. The effect of red wine on
plasma leptin levels and vasoactive factors from adipose tissue:
arandomized crossover trial. Alcohol Alcohol 2007, 42:525-528
72.Nathan L, Pervin S, Singh R et al. Estradiol inhibits leukocyte
adhesion and transendothelial migration in rabbits in vivo: pos-
sible mechanisms for gender differences in atherosclerosis. Circul
Research 1999, 85:377-385
73.Koenig W. Fibrinogen in cardiovascular disease: an update.
Thromb Haemost 2003, 89:601-609
74. Salem RO, Laposata M. Effects of alcohol on hemostasis. Am J Clin
Pathol 2005, 123:596-105
75. Mezzano D, Leighton F, Martinez C et al. Complementary effects
of Mediterranean diet and moderate red wine intake on haemo-
static cardiovascular risk factors. Eur J Clin Nutr2001, 55: 444-451
76. Avellone G, Di Garbo V, Campisi D et al. Effects of moderate
Sicilian red wine consumption on inflammatory biomarkers of
atherosclerosis. Eur ] Clin Nutr 2006, 60:41-47
77.Hansen A, Marckmann P, Dragsted L et al. Effect of red wine
and red grape extract on blood lipids, haemostatic factors and
other risk factors for cardiovascular disease. Eur J Clin Nutr 2005
59:449-455

7

—_

78.Jensen T, Retterstol L], Sandseta PM et al. A daily glass of red wine
induces a prolonged reduction in plasma viscosity: a randomized
controlled trial. Blood Coag Fibrinol 2006, 17:471-476

79. Retterstol I, Berge K, Braaten O et al. A daily glass of red wine:
Does it affect markers of inflammation? Alcohol Alcoholism 2005,
40:102-105

80. Gorinstein S, Caspi A, Zemser M et al. Plasma circulating fibrin-
ogen stability and moderate beer consumption. ] Nutr Biochem
2003,14:710-716

81. Rimm EB, Williams P, Fosher K et al. Moderate alcohol intake and
lower risk of coronary heart disease: meta-analysis of effects on
lipids and haemostatic factors. BMJ 1999, 319:1523-1528

82.van Golde PM, Hart HCh, Kraaijenhagen R] et al. Regular alcohol
intake and fibrinolysis. Netherland ] Med 2002, 60:285-288

83.Bantle AE, Thomas W, Bantle JP. Metabolic Effects of Alcohol
in the Form of Wine in Persons with Type 2 Diabetes Mellitus.
Metabolism 2008, 57:241-245

84. American Diabetes Association. Nutrition recommendations and
interventions for diabetes-2006. Diabet Care 2006, 29:2140-2157

Submited date 01/11/2013
Accepted date 22/01/2014

© 2014 EAMnviky Evoupeio. AOnpooriipwong



	Athirosklirosi 1o-14


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


