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Abstract

Background and Objective: Oxidative stress and inflammation are cooperative events
involved in essential hypertension development. This study aimed to evaluate the
association of N-terminal pro-Brain natriuretic peptide, matrix-metalloprotinase-9 and
8-oxo02-deoxyguanosine with the essential hypertension, detect the effect of other
confounding factors like the stage of the disease and gender, and estimate the
correlation between the selected parameters.

Methods: This case-control study was performed at College of Pharmacy, Hawler Medical
University on 50 hypertensive patients of both genders with essential hypertension as well
as 45 matched age—gender adults were also enrolled in this study as a control group.
The selected parameters were analyzed using ELISA technique.

Results: There was a significant elevation in the serum levels of N-terminal pro-Brain
natriuretic peptide, matrix-metalloprotinase-9 and 8-oxo2-deoxyguanosine in patients with
essential hypertension as compared with the controls. The mean serum levels N-terminal
pro-Brain natriuretic peptide, matrix-metalloprotinase-9 and 8-oxo2-deoxyguanosine
were increased significantly according to the stage progression of the disease P <0.001.
No gender effects could be found.

Conclusion: Data suggested an association between circulating biomarkers (NT-proBNP,
MMP -9, 8-ox0-2-dG) with the development of essential hypertension, there was
a significant elevations in the serum selected parameters level in patients as compared
with the control group.
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Introduction are a group of zinc-dependent proteolytic
Essential hypertension (EHT) is considered enzymes able to degrade various
as one of the most important risk factors extracellular matrix components under both
for chronic cardiovascular remodeling and physiological and pathological conditions.’
dysfunction. It has become a major cause Enhanced MMP activity is often found
of morbidity and mortality worldwide.? in clinical hypertension. As an
Oxidative stress (OS) and inflammatory important member of this family MMP-9,
process are cooperative events involve in increased MMP-9 levels have been
the pathogenesis of EHT. Mounting reported in hypertensive patients. Matrix
evidence indicates that OS plays an metalloproteinases (MMPs) are believed
important role in the development of EHT. to be responsible for the destruction of
In hypertension, increased reactive oxygen connective tissue at sites of chronic
species (ROS) production leads to inflammation. N-terminal pro B-type
endothelial dysfunction, enhanced natriuretic peptide  (NT-proBNP) is a
contractility, inflammation, and increased 76-amino acid polypeptide that is released
deposition of extracellular matrix proteins by cardiac myocytes, in response to
(ECM). Matrix metalloproteinases (MMPs)  increased ventricular wall stress, as
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typically occurs with volume overload
and ventricular contractile dysfunction.’
The production of NT-proBNP is stimulated
by heart volume overload secondary to
systolic dysfunction. N-terminal-Pro-BNP
is used in the diagnosis, prognosis of
congestive cardiac failure,® diagnose and
manage heart failure. NT-proBNP is used
as a candidate biomarker that may
enable the early detection of hypertension,
hypervolemia, where increased levels of
NT-proBNP indicate cardiac dysfunction,
as an indicator for follow-up, therapy and
prognosis.” Evidence that OS byproduct
8-oxo-2deoxy guanosine (8-ox0-2dG)
increased in patients with EHT. 8-ox0-2dG
is generated by the oxidation of DNA
under physiopathological conditions or
environmental stress; it has been linked to
several biological processes and diseases
among them is hypertension.® This study
aimed to assess the association between
NT-proBNP, MMP-9, 8-ox0-2dG with the
EHT. In addition, to find out the effect of
other confounding factors like the stage of
the disease and gender on serum levels
of these biomarkers and finally detect the
correlation between all studied parameters.

Methods

This case-control study was performed
at Hawler Medical University, College of
Pharmacy on 50 patients with EHT of both
genders who were selected and diagnosed
by a specialist physician using clinical
examination at Erbil Teaching Hospital
and after exclusion of other diseases by
clinical history, laboratory investigations
and clinical examination. Patients group
classified into stage | ,stage Il and stage |l
of EHT according to the Eighth Joint
National Committee (JNC 8) report® in
order to study the effect of staging on the
serum levels of studied parameters, and
for the comparing purpose 46 apparently
healthy adults matched age —gender were
also enrolled in this study as a control
group and completed the baseline
questionnaire concerning several risk
factors. This study was done in the period

between November 2013 to December
2014. The control group was confirmed
to be normal by clinical, biochemical and
hematological examinations. Biochemical,
hematological, all clinico-pathological data
of the patients were collected from the
clinical files of the patients. A case sheet
had been prepared for each patient
including the following information:
age, gender, occupation, social history,
chief complains, other diseases, and
medications. All procedures were in
accordance with the established ethical
standards. The protocol for the research
has been approved by Ethics Committee
of Medical Research at the College of
Pharmacy, Hawler Medical University.
Verbal informed consents were taken from
all the participants before participation.
Sample Collection: Ten ml of the fasting
blood samples were collected and left for
30 minutes for coagulation, centrifuged for
15 minutes at 2500-3500 rpm. The sera
were separated and divided into several
parts and put them into several plastic
plain tubes to do the biochemical tests.
The sera were stored at (-80 C °) until
the day of the analysis. The sera were
prepared for measurement by warming
the frozen sera at room temperature. The
focused parameters were measured using
ELISA technique at Medical Research
Center, Hawler Medical University. The
hypothesis suggests that oxidation and
inflammatory processes influence the risk
of adverse clinical outcomes are worth for
investigating.

Statistical Study: The data were analyzed
using the statistical package for the
social sciences (version 18). The results
of biochemical tests were expressed
as the mean + standard deviation (SD).
Furthermore, student's t-test was used to
compare means of two groups; it can be
used to determine if two sets of data
are significantly different from each other.
A P value of <0.05 was considered
statistically significant. The Analysis of
Variance (ANOVA) was used to compare
three or more means. Estimate the (LSD)
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or the minimum difference between
a pair of means which is necessary
for statistical significance. Correlations

between laboratory findings and continuous

variables were evaluated using linear
regression analysis.

Results

Subjects Characteristics: This study

included 96 participants of both genders,

50 of them were newly diagnosed with
EHT with the mean age of 50.9+ 9.2 years.
The reminders 46 were apparently healthy
adults with the mean age of 49.1+ 9.4
years.

Essential Hypertension Effect: There
was a significant elevation in the serum
levels of the NT-proBNP, MMP -9, 8-o0xo-2-
dG as compared with the control group
(P <0.001) as shown in Table 1.

Table 1: Comparison between patients and control groups regarding the mean levels of

NT-proBNP, MMP -9 and 8-oxo0-2-dG.

Variables Group N Mean +SD SE P value
Age Patients 50 50.9000 9.27857 1.31219
Control 46 49.1957 9.49999 1.40070 0.376
Systolic Patients 50 16.7000 1.61940 0.22902
<
Control 46 11.7609 0.84155 0.12408 0.001
Diastolic Patients 50 9.6300 0.77466 0.10955
<
Control 46 7.5543 0.67682 0.09979 0.001
MMP-9 (ng/ml) Patients 50 2.3638 1.18680 0.16784
<
Control 46 1.4226 0.87738 0.12936 0.001
NT-proBNP(pg/ml) Patients 50 304.3340 204.19890 28.87809
< 0.001
Control 46 76.5261 20.98343 3.09384
8 0x02dG(mg/ml) Patients 50 170.4020 41.95269 5.93301
< 0.001
Control 46 84.1196 34.07789 5.02451
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Stage Effect: Table 2 shows the effect of
stages of hypertension on ages, systolic
blood pressure, diastolic blood pressure
and mean blood pressure while Table 3
shows that the mean serum

levels

of NT-proBNP, MMP

were

-9, 8-ox0-2-dG

increased significantly according
to the stage progression of the disease
(P <0.001).

Table 2: The effect of stages of hypertension on ages, systolic blood pressure, diastolic
blood pressure and mean blood pressure.

Dependent

Variable Group N Mean *SD LSD P value
Age Control 46 49.19 9.50 0.87
Stage | 14 49.64 9.15 0.49
Stage Il 21 51.85 8.26 0.72 0.743
Stage |l 15 50.73 11.09
Total 96 50.08 9.37
Systolic Control 46 11.76 .84 .000
Stage 1 14 14.78 42 .000
Stage Il 21 16.52 .51 .000 <0.001
Stage Il 15 18.73 .70
Total 96 14.33 2.80
Diastolic Control 46 7.55 .67 .000
Stage 1 14 9.35 41 .000
Stage Il 21 9.57 42 .000 <0.001
Stage Il 15 9.96 1.21
Total 96 8.63 1.27
Mean -BP Control 46 8.95 .61 .000
Stage 1 14 11.16 .34 .000
Stage Il 21 11.88 37 .000 <0.001
Stage lll 15 12.88 .92
Total 96 10.53 1.70

The mean difference is significant at the 0.05 level.

Table 3: The effect of stages of hypertension on serum levels of NT-proBNP, MMP -9 and

8-ox0-2-dG.
Dependent Variable Group N Mean *SD LSD P value
MMP-9 (ng/ml) Control 46 1.42 .87 0.28
Stage | 14 1.16 22 0.000
Stage Il 21 2.20 .39 0.000 <0.001
Stage Il 15 3.70 1.12
Total 96 1.91 1.14
NT-proBNP Control 46 76.52 20.98 0.009
Stage 1 14 137.67 16.18 0.001
Stage Il 21 228.26 61.39 0.000 < 0.001
Stage Il 15 566.38 174.02
Total 96 195.17 186.55
8ox0-2dG Control 46 84.12 34.07 0.000
Stage 1 14 124.88 38.24 0.000
Stage |l 21 170.77 14.08 0.000 < 0.001
Stage Il 15 212.36 23.67
Total 96 129.05 57.75

The mean difference is significant at the 0.05 level.
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Gender —Effect: Statistical study revealed 8-0x0-2-dG in patient and control groups

that there were no significant differences (Table 4 and Table 5) respectively, so

between men and women regarding there was no gender effect.

mean serum levels of NT-proBNP, MMP -9,

Table 4: Comparison between men and women regarding the mean serum levels of
NT-proBNP, MMP -9 and 8-oxo-2-dG in patients group.

Gender N Mean +SD SE P value
Age Men 26 51.654 10.024  1.966

Women 24 50.083 8.536 1.742 0.555
Systolic Men 26 16.885 1.657 0.325

Women 24 16.500 1.588 0.324 0.407
Diastolic Men 26 9.654 0.704 0.138

Women 24 9.604 0.859 0.175 0.823
MMP-9 (ng/ml) Men 26 2.539 1.393 0.273

Women 24 2174 0.906 0.185 0.282
NT-proBNP (pg/ml)  Men 26 317.235  209.041  40.996

Women 24 290358  202.345  41.303 0.647
8-0x0-2dG (mg/ml)  Men 26 173.485 43557  8.542

Women 24 167.063  40.805  8.329 0.594

Table 5: Comparison between men and women regarding the mean serum levels of
NT-proBNP, MMP -9 and 8-ox0-2-dG in control group.

Gender N Mean +SD SE P value
Age Men 23 47.08 9.59 2.00

Women 23 51.30 9.12 1.90 0.13
Systolic Men 23 11.97 0.57 0.12

Women 23 11.54 1.01 0.21 0.08
Diastolic Men 23 7.56 0.62 0.13

Female 23 7.54 0.73 0.15 0.91
MMP-9 Men 23 1.34 0.82 0.17
(ng/ml) Women 23 1.50 0.93 0.19 0.536
NT-proBNP (pg/ml) Men 23 80.74 20.51 427

Women 23 72.30 21.03 4.38 0.175
8-0x0-2dG Men 23 77.65 23.98 5.00
(mg/ml) Women 23 90.58 41.38 8.62 0.201
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The Correlation Coefficient: There was
a non significant weak correlation between
age and MMP-9, non significant weak
correlation between age and NT-pro BNP,
non significant weak correlation between
age and 8-oxo0-2dG, significant strong
correlation between SBP and MMP-9,
significant strong correlation between SBP
and NT-pro BNP, significant strong
correlation between SBP and 8-oxo0-2dG,

significant moderate correlation between
DBP and MMP-9, significant weak
correlation between DBP and NT-pro BNP,
significant moderate correlation between
DBP and 8-oxodG, significant strong
correlation between MMP-9 and NT-pro
BNP, significant strong correlation between
MMP-9 and 8-oxodG, significant strong
correlation between NT-pro BNP and
8-oxodG (Table 6).

Table 6: The correlation coefficient between the NT-proBNP, MMP -9 and 8-ox0-2-dG in

patients group.

X Y

Variable Variable R P N
Age MMP-9 0.1 0.2 50
Age NT-pro BNP 0.05 0.6 50
Age 8-oxodG 0.05 0.7 50
SBP MMP-9 0.9 <0.001 50
SBP NT-proBNP 0.9 <0.001 50
SBP 8-oxodG 0.8 <0.001 50
DBP MMP-9 0.4 0.001 50
DBP NT-pro BNP 0.3 0.005 50
DBP 8-oxodG 0.4 0.003 50
MMP-9 NT-pro BNP 0.9 <0.001 50
MMP-9 8-oxodG 0.8 <0.001 50
NT-proBNP 8-ox0dG 0.7 <0.001 50
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Discussion

Effect of Essential Hypertension on the
Serum Levels of Studied Biomarkers
(NT-proBNP): This study revealed a
significant elevation in the serum levels of
NT-proBNP as compared with the control
group and this finding was consistent with
the previous findings.'®" So this finding
could indicate that there was a significant
relationship between serum NT-proBNP
level as an inflammatory marker with
the development of EHT. Accordingly,
inflammatory marker NT-proBNP is
considered as contributor marker in
EHT development. The present data
supported the hypothesis of the current
study and others' who published that NT-
proBNP levels could be associated with
inflammatory status and there was a link
between NT-Pro-BNP and inflammatory
process. This finding could be intended
to address the prognostic value of NT-
proBNP in EHT, which was confirmed
by the previous findings' who reported
that plasma NT-proBNP had a significant
prognostic value in hypertensive patients.
The explanation for the significant
elevation of NT-proBNP in EHT was that
the secretion of NT-proBNP by ventricular
myocytes is a landmark of cardiac
remodeling and is of particular interest
in hypertension.’”” Its secretion as a
consequence of pressure overload and
wall stretch.™ Natriuretic peptides also
depend strongly on ventricular afterload,
particularly BP." This study showed
that serum NT-proBNP was a powerful
circulating diagnostic marker, a non
invasive indicator associated with the
development of EHT and might act as early
predictors of EHT and it was considered as
a potential candidate marker for diagnosis
and follow up.

Matrix Metalloproteinase-9: Since EHT
may be a part of an inflammatory disease,
circulatory factors related to inflammation
could be a predictor of EHT development.
It was hypothesized that the MMP-9 might
play an independent role in modulating BP
in patients with EHT. This study aimed to

elucidate whether the serum level of
MMP-9 was associated with EHT. The
study has demonstrated that there was
a significant elevation in the serum level of
MMP-9 in patients as compared with the
control group. Accordingly, Inflammatory
marker MMP-9 is considered as a
contributor marker to BP in EHT. This
finding provided an important link between
risk factor inflammation and the
development of EHT. In addition, another
study supported the current finding and
published that, elevation of plasma MMP-9
has been associated with increased arterial
stifress and elevated BP in EHT."
Elevation of MMP-9 is important because
abnormal MMP levels can stimulate
vascular inflammation, a potential
contributor in the pathogenesis and
progression of EHT." This result was
consistent with the many previous
findings.””?® The explanation of this
significant elevation was that it is well
known that there was a contribution of
inflammation with the development of
hypertension and target organ damage.
MMP-9 is an inflammatory mediator that
may contribute to hypertension and its
target organ consequences. MMPs are
implicated in the development of chronic
vascular diseases, but the key effectors
and mechanism of action remain
unknown.? This study was shown available
evidence supporting the link between
inflammation and EHT development and
discuss the implications for the therapy of
EHT in future.

8-Ox0-2 Deoxy Guanosine: The present
study was designed to simultaneously
assess the OS levels by measuring 8-oxo-
2dG in the patients and control groups.
It was aimed to test the OS as a potential
early risk factor for EHT initiation in Erbil
population by examining 8-ox0-2dG as
a byproduct of ROS-induced DNA damage.
8-ox0-2dG was significantly increased in
patients as compared to the control group.
The result of the current study was
concordant with previous findings.?? The
present study was designed to assess
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the serum 8-oxo0-2dG level to express
the degree of OS in patients with EHT.
Therefore, it is of interest to test the idea
that OS serves as a risk factor for EHT
development. Therefore, this study has
offered the opportunity to test whether OS
could be a potential early risk factor for
developing EHT.

Staging Effects: In the patients’ group, the
level of NT-proBNP, MMP -9, 8-oxo0-2-dG
were increased significantly according
to the stage progression. Accordingly,
elevated serum NT-proBNP, MMP -9,
8-ox0-2-dG levels serve as a simple,
non-invasive tool and an independent
parameter for assessing disease severity.
The analysis of NT-proBNP, MMP -9,
8-ox0-2-dG was based upon an evaluation
of the utility of serum NT-proBNP, MMP -9,
8-0x0-2-dG levels in the development of
the disease and detecting the severity
of EHT. Similarly, a study has reported
that MMPs have been implicated in the
development and progression of EHT."
The present study was designed to assess
the serum levels of 8-0x0-2dG to express
the degree of OS in hypertensive patients
and to clarify the severity of disease by
investigating the staging of EHT.

Gender Factor: Statistical study revealed
that there was no gender effect. The
explanation for this finding might be that
women who enrolled in this study were
elderly, so there was no hormonal effect. In
contrast, another study reported that
plasma NT-pro-BNP levels increase with
age and are higher in women than men
after adjustment for age.?* In addition,
another study reported that NT-proBNP
was significantly higher in women than in
men.”® The factors that contribute to OS
are also involved with inflammation; this
information was supported by the current
study that, there was significant strong
correlation between SBP and MMP-9,
a significant strong correlation between
SBP and NT-pro BNP significant strong
correlation between SBP and 8-o0xo0-2dG,
a significant moderate correlation between
DBP and MMP-9. To the best of our

knowledge, this is the first report in
Iraq /Kurdistan Governorate population, to
evaluate the association between the
selected parameters with the development
of EHT which have not been fully
investigated before. This study offers
the opportunity to test whether the
inflammatory status and OS could be
a potential early risk factor for the
development of EHT. NT-proBNP, MMP -
9, 8-0x0-2-dG may be helpful as
part of the evaluation of treatment
in patients with EHT or as a guide to
the selection and timing of alternative
therapies. Selected parameters have also
been proposed as an indicator for
follow-up, therapy and prognosis as well
as may serve as a surrogate marker in
the clinical evaluation and management of
EHT.

Conclusion

Available data suggested a strong
association between the serum levels of
NT-proBNP, MMP -9, 8-oxo-2-dG with
the risk of EHT. These parameters could
provide a relatively simple, noninvasive
method for investigating EHT. OS and
the inflammatory process may serve as
a risk factor for the development of EHT
in Hawler population. Future studies
should focus on whether anti-inflammatory,
antioxidant drugs are beneficial in
reversing.

Competing interests

The authors declare that they have no
competing interests.

References

1. Castro MM, Tanus-Santos JE. Inhibition of
matrix metalloproteinases (MMPs) as a potential
strategy to ameliorate hypertension-induced
cardiovascular alterations. Curr Drug Target
2013; 14(3):335-43.

2. Oliveras A, de la Sierra A. Resistant hypertension:
patient characteristics, risk factors, co-morbidities
and outcomes. J Hum Hypertens 2014; 28(4):
213-7.

3. Page-McCaw A, Ewald AJ, Werb Z. Matrix
metalloproteinases and the regulation of tissue
remodelling. Nat Rev Mol Cell Biol 2007; 8(3):221
-33.

39



The role of some oxidative stress and .......

Zanco J. Med. Sci., Vol. 22, No. (1), April, 2018

https://doi.org/10.15218/zjms.2018.005

4. Fontana V, Silva PS, Gerlach RF, Tanus-Santos
JE. Circulating matrix metalloproteinases and their
inhibitors in hypertension. Clin Chim Acta 2012;
413(7-8):656-62.

5. Dimitroulas T, Giannakoulas G, Karvounis H,
Gatzoulis MA, Settas L. Natriuretic peptides in
systemic sclerosis-related pulmonary arterial
hypertension. Semen Arthritis Rheum 2010;
39(4):278-84.

6. Thakkar V, Stevens WM, Prior D, Moore OA,
Byron J, Liew D, et al. N-terminal pro-brain
natriuretic peptide in a novel screening algorithm
for pulmonary arterial hypertension in systemic
sclerosis: a case-control study. Arthritis Res Ther
2012; 14(3):R143.

7. Lainchbury JG, Troughton RW, Strangman KM,
Frampton CM, Pilborow A, Yandle TG, et al.
N-terminal pro-B-type natriuretic peptide-guided
treatment for chronic heart failure: results
from the BATTLESCARRED (NT-proBNP-
Assisted Treatment To Lessen Serial Cardiac
Readmissions and Death) trial. J Am Coll Cardiol
2009; 55(1):53-60.

8. Delaney S, Jarem DA, Volle CB, Yennie CJ.
Chemical and biological consequences of
oxidatively damaged guanine in DNA. Free Radic
Res 2012; 46(4):420-41.

9. Krakoff LR, Gillespie RL, Ferdinand KC ,
Fergus IV, Akinboboye O, Wiliams KA, et al.
2014 hypertension recommendations from the
eighth joint national committee panel members
raise concerns for elderly black and female
populations. J Am Coll Cardiol 2014; 64(4):394-
402.

10. Toda K, Sato Y, Hara T, Hijiya K, Kaneko R,
Okada T, et al. Correlates of NT-proBNP
concentration in patients with essential
hypertension in absence of congestive heart
failure. J Clin Lab Anal 2010; 24(1):12-6.

11. Paget V, Legedz L, Gaudebout N, Girerd N,
Bricca G, Milon H, et al. N-Terminal pro-brain
natriuretic peptide a powerful predictor of
mortality in hypertension. Hypertension 2011;
57(4):702-9.

12. Bricca G, Lantelme P. Natriuretic peptides:
Ready for prime-time in hypertension? Arch
Cardiovasc Dis 2011; 104(6-7):403-9.

13. Rosellé-Lleti E, Calabuig JR, Morillas P, Cortés
R, Martinez-Dolz L, Almenar L, et al. Variability
of NT-proBNP and its relationship with
inflammatory status in patients with stable
essential hypertension: A 2-year follow-up study.
PLoS ONE 2012; 7(2):e31189.

14. Malavazos AE, Morricone L, Marocchi A,
Ermetici F, Ambrosi B, Corsi MM. N-terminal pro-B
-type natriuretic peptide and echocardiographic
abnormalities in severely obese patients:
correlation with visceral fat. Clinical Chemistry
2006; 52 (6):1211- 3.

15. Mouly-Bertin C, Bissery A, Milon H, Dzudie A,
Rabilloud M, Bricca G, et al. N-terminal pro-brain
natriuretic peptide: a promising biomarker for
the diagnosis of left ventricular hypertrophy in
hypertensive women. Arch Cardiovasc Dis 2008;
101(5):307-15.

16. Zhou S, Feely J, Spiers JP, Mahmud A. Matrix
metalloproteinase-9 polymorphism contributes to
blood pressure and arterial stiffness in essential
hypertension. J Hum Hypertens 2007; 21(11):861
-7.

17. Raffetto JD, Khalil RA. Matrix metalloproteinases
and their inhibitors in vascular remodeling and
vascular disease. Biochem Pharmacol 2008;
75(2):346-59.

18. Friese RS, Rao F, Khandrika S, Thomas B,
Ziegler MG, Schmid-Schénbein GW, et al.
Matrix metalloproteinases: Discrete elevations
in essential hypertension and hypertensive
end-stage renal disease. Clin Exp
Hypertens 2009; 31(7):521-33.

19. Berg G, Miksztowicz V, Schreier L.
Metalloproteinases in  metabolic syndrome.
Clin Chim Acta 2011; 412(19-20):1731-9.

20. Gkaliagkousi E , Doumas M, Gauvriilaki E,
Triantafyllou A, Vogiatzis K, Anyfanti P, et al.
Elevated levels of MMP-9 in untreated patients
with stage | essential hypertension. Clin
Exp Hypertens 2012; 34(8):561-6.

21. Kurihara T, Shimizu-Hirota R, Shimoda M,
Adachi T, Shimizu H, Weiss SJ, et al.
Neutrophil-Derived Matrix Metalloproteinase 9
Triggers Acute Aortic Dissection. Circulation
2012; 126(25):3070-80.

22. Ferri J, Martinez-Hervas S, Espinosa O, Fandos
M, Pedro T, Real JT, et al. 8-oxo-7,8-dihydro-2'-
deoxyguanosine as a marker of DNA oxidative
stress in individuals with combined familiar
hyperlipidemia. Med Clin (Barc) 2008; 131(1):
1-4.

23. Mansego ML, Redon J, Martinez-Hervas S, Real
JT, Martinez F, Blesa S, et al. Different impacts of
cardiovascular risk factors on oxidative stress.
Int J Mol Sci 2011; 12(9):6146-63.

24. Torres-Ramalho P, Paulo Araujo J, Bettencourt
P, Luis M. Natriuretic peptides in aortic stenosis.
Rev Port Cardiol 2012; 31(10):655-60.

25. Toda K, Sato Y, Hara T, Hijiya K, Kaneko R,
Okada T, et al. Correlates of NT-proBNP
concentration in patients with essential
hypertension in absence of congestive heart
failure. J Clin Lab Anal 2010; 24(1):12-6.

40


https://www.ncbi.nlm.nih.gov/pubmed/?term=Thakkar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stevens%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prior%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Byron%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liew%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22691291�
https://www.ncbi.nlm.nih.gov/pubmed/22691291�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lainchbury%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Troughton%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strangman%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Frampton%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pilbrow%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yandle%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=20117364�
http://www.ncbi.nlm.nih.gov/pubmed/20117364�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
http://www.ncbi.nlm.nih.gov/pubmed/22239655�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krakoff%20LR%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gillespie%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferdinand%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fergus%20IV%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akinboboye%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=25060376�
https://www.ncbi.nlm.nih.gov/pubmed/?term=2014+Hypertension+Recommendations+From+the+Eighth+Joint+National+Committee+Panel+Members+Raise+Concerns+for+Elderly+Black+and+Female+Populations�
http://www.ncbi.nlm.nih.gov/pubmed?term=Toda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed?term=Sato%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed?term=Hara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed?term=Hijiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaneko%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed?term=Okada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paget%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Legedz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaudebout%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Girerd%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bricca%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Milon%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21383312�
http://www.ncbi.nlm.nih.gov/pubmed/21383312�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bricca%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21798473�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lantelme%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21798473�
http://www.ncbi.nlm.nih.gov/pubmed/21798473�
http://www.ncbi.nlm.nih.gov/pubmed/21798473�
http://www.ncbi.nlm.nih.gov/pubmed/21798473�
http://www.ncbi.nlm.nih.gov/pubmed/21798473�
http://www.clinchem.org/search?author1=Alexis+E.+Malavazos&sortspec=date&submit=Submit�
http://www.clinchem.org/search?author1=Lelio+Morricone&sortspec=date&submit=Submit�
http://www.clinchem.org/search?author1=Alessandro+Marocchi&sortspec=date&submit=Submit�
http://www.clinchem.org/search?author1=Federica+Ermetici&sortspec=date&submit=Submit�
http://www.clinchem.org/search?author1=Bruno+Ambrosi&sortspec=date&submit=Submit�
http://www.clinchem.org/search?author1=Massimiliano+M.+Corsi&sortspec=date&submit=Submit�
http://www.ncbi.nlm.nih.gov/pubmed/18656089�
http://www.ncbi.nlm.nih.gov/pubmed/17581602�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Friese%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khandrika%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ziegler%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmid-Sch%C3%B6nbein%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Connor%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=19886850�
http://www.ncbi.nlm.nih.gov/pubmed/19886850�
http://www.ncbi.nlm.nih.gov/pubmed/19886850�
http://www.ncbi.nlm.nih.gov/pubmed/19886850�
http://www.ncbi.nlm.nih.gov/pubmed/19886850�
http://www.ncbi.nlm.nih.gov/pubmed/21703252�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gkaliagkousi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doumas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gavriilaki%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Triantafyllou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vogiatzis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anyfanti%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22574960�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elevated+Levels+of+MMP-9+in+Untreated+Patients+with+Stage+I+Essential+Hypertension�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elevated+Levels+of+MMP-9+in+Untreated+Patients+with+Stage+I+Essential+Hypertension�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elevated+Levels+of+MMP-9+in+Untreated+Patients+with+Stage+I+Essential+Hypertension�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elevated+Levels+of+MMP-9+in+Untreated+Patients+with+Stage+I+Essential+Hypertension�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurihara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu-Hirota%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimoda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adachi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=23136157�
http://www.ncbi.nlm.nih.gov/pubmed/23136157�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferri%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Herv%C3%A1s%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Espinosa%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fandos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fandos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fandos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fandos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pedro%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=18582415�
http://www.ncbi.nlm.nih.gov/pubmed/18582415�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mansego%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Redon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez-Hervas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Real%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blesa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22016650�
https://www.ncbi.nlm.nih.gov/pubmed/22016650�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Toda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hijiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaneko%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20087954�
http://www.ncbi.nlm.nih.gov/pubmed/20087954�


<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



