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Abstract

Background: Surgical patients who require an emergent operation commonly have severe sepsis or septic shock,
followed by high morbidity and mortality rates.
Despite advances in treatment however, no predictable markers are available. In severe sepsis, many
pathophysiologic mechanisms are involved in progression to organ failure, and oxygen free radical and antioxidants
are known to contribute to this process. Oxygen free radical and antioxidants contribute to progression of organ
failure in severe sepsis. In fact, oxygen radical activity has been reported to be correlated with disease severity and
prognosis in patients with severe sepsis or septic shock. Accordingly, we aim to assess the usefulness of oxygen
free radical and antioxidant concentrations to predict the disease severity and mortality in a cohort of critically ill
surgical patients.

Methods/Design: This is a prospective observation study including patient demographic characteristics, clinical
information, blood sampling/serum oxygen radical activity, serum antioxidant activity, serum antioxidant
concentrations (zinc, selenium and glutamate), disease severity scores, outcomes, lengths of stay in intensive care
unit, hospital 30-day mortality.
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Background
Critically ill surgical patients usually have a septic status
combined with severe systemic inflammation and shock.
Sepsis is commonly caused by a gastrointestinal tract
perforation, bowel ischemia, or postoperative complica-
tions, such as, pneumonia, intra-abdominal infection, or
anastomotic leakage. Severe systemic inflammation and
sepsis can cause organ failure with high risk of mortality
(4 ~ 15% vs. 1%). Sepsis affects about 18 million people
annually, with a mortality rate of 25% for uncomplicated
cases and 80% in patients developing multi-organ failure
syndrome [1].
Prognostic markers like natriuretic peptide (NP), B-

type natriuretic peptide (BNP), or pro-BNP are used to
predict postoperative cardiac complications after cardiac
or non-cardiac surgery, while procalcitonin is commonly
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used as prognostic marker and indicator of mortality
and antibiotics usage in septic patients. In addition,
lactate clearance was recently reported to be a useful
indicator of resuscitation and prognosis in severe sepsis
[2,3]. Furthermore, some scoring systems, such as, the
acute physiologic and chronic health evaluation (APA-
CHE) II, the sequential organ failure assessment (SOFA),
and multiple organ dysfunction score (MODS) systems,
are also used to evaluate critically ill patient’s condition.
However, no clinically adaptable markers, except lactate
clearance and procalcitonin, are available for determin-
ing the outcomes of critically ill surgical patients with
severe sepsis. Inflammatory processes after infection are
known to involve cells, inflammatory mediators, cyto-
kines, pro-inflammatory substances, nitric oxide, arachi-
donic acid metabolites, and oxygen free radicals. These
mediate and induce organ injury leading to organ failure
[4-10]. Recently, many reports have been issued on the
roles of oxygen free radicals and antioxidants, such as,
glutamine, zinc, and selenium, which act as cofactors of
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glutathione peroxidase [11,12]. Oxygen free radicals
(OFR) cause oxidative damage in cells, which lead to
DNA damage and mitochondrial dysfunction culminates
in cell death [13-15]. There is evidence that oxidative
stress caused by reactive oxygen species(ROS) in sepsis
is characterized by tissue ischemia reperfusion injury
and intense systemic inflammatory response [16-19].
Furthermore, oxidative stress and OFR impair the
microcirculation, which induce acute renal failure, and
have been correlated with sepsis severity and sepsis-
induced morbidity. In sepsis, the protective role of anti-
oxidants against oxidative stress has been known for
more than 15 years [20-22]. Supplementation with anti-
oxidants, such as, glutamine, zinc, and selenium may de-
crease oxidative stress and increase antioxidant activity,
but apparently, do not affect mortality [23-28]. Early rec-
ognition of oxidative damage in sepsis by assessment of
oxidative stress biomarkers is an actual topic for future
research [29,30].
Methods
Aim
The purpose of the study is to assess the usefulness of
the concentration of the oxygen free radical and antioxi-
dants to predict the severity and mortality of the critic-
ally ill surgical patients.
Study population
This prospective study will be performed over 2-year
periods (May 2012 ~ April 2014) in single institution.
About 50 patients having severe sepsis or septic shock
requiring emergency operation due to the bowel perfor-
ation or strangulation will be included.
Study design
This study will not change or modify the clinical
practices of the participitating physicians. Patients are
enrolled after acquisition of the informed consent
Table 1 Collection of dataset of the enrolled patients

Day of ICU*

admission
APACHE
II** score

Severity scoring
(MODS†, SOFA‡)

Clinical courses (Vasop
Shock, MV§, Complica

1st day O O O

2nd day O

3rd day O O

4th day O

5th day O

6th day O

7th day O O
*ICU intensive care unit, **APACHE II acute physiology and chronic health evaluation
assessment, §MV mechanical ventilation, ∥Zn zinc, ¶Se selenium.
approved by a Severance hospital institutional review
board (Approval No. of IRB: 4-2012-0188).
Blood sample is drawn at 1st day, 3rd day, and 7th day

after admitting to intensive care unit (ICU) regardless of
the disposition of the patients after discharge from the
ICU.
The primary endpoint of this study is to evaluate the

correlation of the level of oxygen radical activity and
severity of the patients. And secondary endpoints are (1)
correlation of the level of oxygen radical activity and
outcome, i.e., LOS in ICU and hospital, 30 day mortality,
in-hospital mortality; (2) correlation of the level of anti-
oxidant and severity and outcome of the patients; (3)
relationship of the level of the oxygen radical activity
and antioxidants.
Data collection
Investigators have collected the data including the
followings: (1) patient characteristics, i.e., demographic
data, severity of sepsis (severe sepsis or septic shock),
presence of shock; (2) severity score for 7 days in ICU,
i.e., APACHE II score, SOFA score, MODS; (3) clinical
progress, i.e., vital signs, daily intake and output; (4)
clinical outcomes, i.e., duration of shock, use of mech-
anical ventilation (MV), duration of MV, length of stay
(LOS) in ICU, LOS in hospital, 30 day mortality, in-
hospital mortality, complications. Blood samples are
drawn to check the level of oxygen radical activity,
antioxidation activity, level of the antioxidant (zinc, sel-
enium, and glutamate) (Table 1).
Oxygen radical activity and antioxidation activity are

assessed using CR3000® (Callegari 1930, Italy). Free oxy-
gen radicals test (FORT) kit check the serum H2O2 level
directly as oxygen radical. Free oxygen radicals detection
(FORD) kit assess the antioxidation activity that check
the reactivity with vitamic C, Trolox, albumin, and gluta-
thione to free radical – chromogen.
The levels of the zinc, selenium and glutamate are

assessed in the laboratory.
ressors,
tions)

Oxygen radical activity and
antioxidation activity

Antioxidants
(Zn∥, Se¶, Glutamate)

O O

O O

O O

II, †MODS multi-organ dysfunction score, ‡SOFA sequential organ failure
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Statistical analysis
The results will be expressed as standard statistical met-
rics: median (range), mean ± standard deviation for con-
tinuous variables.
The primary endpoint of this study is to evaluate the

correlation of the level of oxygen radical activity and se-
verity of the patients.
And secondary endpoints are (1) correlation of the

level of oxygen radical activity and outcome, i.e., LOS in
ICU and hospital, 30 day mortality, in-hospital mortality;
(2) correlation of the level of antioxidant and severity
and outcome of the patients; (3) relationship of the level
of the oxygen radical activity and antioxidants.
Comparison will be performed using the Student’s t-test

and chi-test for the relationship of the oxygen radical
activity and severity, and Student’s t-test and logistic re-
gression test for the relationship of the oxygen radical
activity and antioxidants, and outcomes. Statistical signifi-
cance will be defined as a p-value less than 0.05 (p<0.05).

Inclusion criteria
Patients with severe sepsis or septic shock undergoing
emergency surgery due to bowel perforation or strangu-
lation will be screened to enroll the study. And patients
requiring ICU care due to postoperative septic complica-
tions, such as pneumonia, bacteremia or peritoneal ab-
scess or leakage. After acquesition of the informed
consent, they will be assigned as to study.

Exclusion criteria
The patients are excluded followings; (1) age < 20 years
or > 80 years old; (2) other type shock except sepsis; (3)
immune compromised patients, i.e., post-transplant sta-
tus requiring immunosuppressant, patients using steroid
due to immune disorders or other disease, patients hav-
ing chemotherapeutic agents due to advanced malig-
nancy; (4) patients who not agree the informed consent.

Competing interests
This research is supported by Basic Science Research Program through the
National Research Foundation of Korea (NRF) funded by the Ministry of
Education, Science, and Technology (Grant No. 2012R1A1A2007915).

Authors’ contributions
LJG designed and wrote the manuscript. And SH, JJY and LSH will have
performed the analyses of antioxidant and oxygen radical activity, and
collecting the data. All authors read and approved the final manuscript.

Author details
1Department of Surgery, Yonsei University Wonju College of Medicine,
Wonju, Korea. 2Department of Surgery, Yonsei University College of
Medicine, 50 Yonsei-ro, Seodaemun-gu, Seoul 120-752, Korea.

Received: 23 February 2013 Accepted: 26 April 2013
Published: 3 May 2013

References
1. Galley H: Bench-to-bedside review: targeting antioxidants to

mitochondria in sepsis. Crit Care 2010, 14:230.
2. Noveanu M, Mebazaa A, Mueller C: Cardiovascular biomarkers in the ICU.
Curr Opin Crit Care 2009, 15:377–383.

3. Piechota M, Banach M, Irzmanski R, Barylski M, Piechota-Urbanska M,
Kowalski J, et al: Plasma endothelin-1 levels in septic patients. J Intensive
Care Med 2007, 22:232–239.

4. Kotsovolis G, Kallaras K: The role of endothelium and endogenous
vasoactive substances in sepsis. Hippokratia 2010, 14:88–93.

5. Kumar A, Brar R, Wang P, Dee L, Skorupa G, Khadour F, et al: Role of nitric
oxide and cGMP in human septic serum-induced depression of cardiac
myocyte contractility. Am J Physiol 1999, 276:R265–R276.

6. van der Poll T, van Zoelen MA, Wiersinga WJ: Regulation of pro-and anti-
inflammatory host responses. Contrib Microbiol 2011, 17:125–136.

7. Gustot T: Multiple organ failure in sepsis: prognosis and role of systemic
inflammatory response. Curr Opin Crit Care 2011, 17:153–159.

8. Galley HF: Oxidative stress and mitochondrial dysfunction in sepsis.
Br J Anaesth 2011, 107:57–64.

9. Aksu U, Demirci C, Ince C: The pathogenesis of acute kidney injury and
the toxic triangle of oxygen, reactive oxygen species and nitri oxide.
Contrib Nephrol 2011, 174:119–128.

10. Schulte J, Struck J, Kohrle J, Muller B: Circulating levels of peroxiredoxin 4
as a novel biomarker of oxidative stress in patients with sepsis.
Shock 2011, 35:460–465.

11. Berger M, Chiolero R: Antioxidant supplementation in sepsis and systemic
inflammatory response syndrome. Crit Care Med 2007, 35:S584–S590.

12. Birben E, Sahiner UM, Sackesen C, Erzurum S, Kalayci O: Oxidative stress
and antioxidant defense. World Allergy Organ J 2012, 5:9–19.

13. Dare A, Phillips A, Hickey A, Mittal A, Loveday B, Thompson N, et al: A
systematic review of experimental treatments for mitochondrial
dysfunction in sepsis and multiple organ dysfunction syndrome.
Free Radic Bio Med 2009, 47:1517–1525.

14. Rocha M, Herance R, Rovira S, Hernandez-Mijares A, Victor VM:
Mitochondrial dysfunction and antioxidant therapy in sepsis. Infect Disord
Drug Targets 2012, 12:161–178.

15. Hatwalne MS: Free radical scavengers in anaesthesiology and critical
care. Indian J Anaesth 2012, 56:227–233.

16. Crimi E, Sica V, Williams-Ignarro S, Zhang H, Slutsky AS, Ignarro LJ, et al: The
role of oxidative stress in adult critical care. Free Radic Biol Med 2006,
40:398–406.

17. Abiles J, de la Cruz AP, Castano J, Rodriquez-Elvira M, Aquavo E, Moreno-
Torres R, et al: Oxidative stress is increased in critically ill patients
according to antioxidant vitamins intake, independent of severity: a
cohort study. Crit Care 2006, 10:R146.

18. Huet O, Dupic L, Harrois A, Duranteau J: Oxidative stress and endothelial
dysfunction during sepsis. Front Biosci 2011, 16:1986–1995.

19. Kumar Y, Singh G, Davidson B: Free radical and antioxidant levels in
patients with secondary peritonitis and their prognostic significance. Dig
Surg 2007, 24:331–337.

20. Oldham KM, Bowen PE: Oxidative stress in critical care: is antioxidant
supplementation beneficial? J Am Diet Assoc 1998, 98:1001–1008.

21. Cadenas S, Cadenas A: Fighting the stranger-antioxidant protection
against endotoxin toxicity. Toxicology 2002, 180:45–63.

22. Nathens A, Neff M, Jurkovich G: Randomized, prospective trial of
antioxidant supplementation in critically ill surgical patients. Ann Surg
2002, 236:814–822.

23. Oliveira GP, Dias CM, Pelosi P, Rocco PR: Understanding the mechanisms
of glutamine action in critically ill patients. An Acad Bras Cienc 2010,
82:417–430.

24. Andrews PJ, Avenell A, Noble DW, Campbell MK, Croal BL, Simpson WG,
et al: Randomised trial of glutamine, selenium, or both, to supplement
parenteral nutrition for critically ill patients. BMJ 2011, 342:d1542.

25. Linko R, Karlsson S, Pettilä V, Varpula T, Okkonen M, Lund V, et al: Serum
zinc in critically ill adult patients with acute respiratory failure. Acta
Anaesthesiol Scand 2011, 55:615–621.

26. Cander B, Dundar ZD, Gul M, Girisgin S: Prognostic value of serum zinc
levels in critically ill patients. J Crit Care 2011, 26:42–46.

27. Valenta J, Brodska H, Drabek T, Hendl J, Kazda A: High dose selenium
substitution in sepsis: a prospective randomized clinical trial. Intensive
Care Med 2001, 37:808–815.

28. Giladi AM, Dossett LA, Fleming SB, Abumrad NN, Cotton BA: High-dose
antioxidant administration is associated with a reduction in post-injury
complications in critically ill trauma patients. Injury 2011, 42:78–82.



Shim et al. World Journal of Emergency Surgery 2013, 8:18 Page 4 of 4
http://www.wjes.org/content/8/1/18
29. Rosenfeldt F, Wilson M, Lee G, Kure C, Ou R, Braun L, et al: Oxidative stress
in surgery in an ageing population: pathophysiology and therapy.
Exp Gerontol 2013, 48:45–54.

30. von Dessauer B, Bongain J, Molina V, Quilodran J, Castillo R, Rodrigo R:
Oxidative stress as a novel target in pediatric sepsis management.
J Crit Care 2011, 26:103.e1–103.e7.

doi:10.1186/1749-7922-8-18
Cite this article as: Shim et al.: Correlation of the oxygen radical activity
and antioxidants and severity in critically ill surgical patients – study
protocol. World Journal of Emergency Surgery 2013 8:18.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods/Design

	Background
	Methods
	Aim
	Study population
	Study design
	Data collection
	Statistical analysis
	Inclusion criteria
	Exclusion criteria

	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


