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Abstract Increased oxidative stress is a widely accepted
participant in the development and progression of diabetes
and its complications. The present study has been undertaken
to evaluate oxidative stress in type 2 diabetes mellitus and
effect of vitamin E supplementation on oxidative stress. In all
120 subjects were enrolled in the present study, 40 subjects are
age and sex matched controls. Test group comprised of clin-
ically diagnosed (n = 80) type 2 diabetic patients. Biochemical
parameters like serum MDA, nitric oxide, superoxide dis-
mutase, erythrocyte reduced glutathione and platelet aggre-
gation were analyzed in control and diabetic group. Test group
is further categorized as Group I (n = 40) diabetics were
treated by only hypoglycemic drugs and Group II (n = 40)
diabetics were treated by hypoglycemic drugs with vitamin E
supplementation. All above biochemical parameters were
again reassessed after 3 months follow-up in both group and its
values were compared with its respective baseline levels. The
study shows, reduction of oxidative stress, improvement in
antioxidant enzymes and endothelial dysfunction in group II,
those were on treatment of hypoglycemic drugs along with
vitamin E supplementation. Hence the present study may
conclude that vitamin E supplementation along with
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hypoglycemic drugs may be beneficial to type 2 DM patients
to minimize vascular complications.
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Introduction

Diabetes mellitus (DM) is not a single disease entity but
rather a multi systemic metabolic disorder showing the
common underlying feature of hyperglycemia [1]. Oxida-
tive stress thought to be increased in a system where the
rate of free radical production is increased and/or the
antioxidant mechanisms are impaired [2].

Increased oxidative stress is a widely accepted participant
in the development and progression of diabetes and its com-
plications [3]. A well established correlation exists between
development of macro and microvascular disease in diabetes
mellitus [4]. Vascular endothelial cells are an important target
of hyperglycemic damage, but the mechanisms underlying
this damage are not fully understood. Early marker of such
damage is the development of an endothelial dysfunction [5].

The chronic complications of DM affect many organ
systems and are responsible for the majority of morbidity and
mortality associated with the disease [6]. Hence the aim of
the present was to evaluate the oxidative stress in type 2 DM
and follow-up along with vitamin E supplementation.

Materials and Methods
Selection of Subjects

In all 120 subjects were enrolled in the present study.
Control group comprising of 40 healthy age and sex
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(40-60 years) matched subjects. Test group comprising of
80 diabetic subjects of age (40—65 years) selected from Dr.
V. M. Medical College and Chatrapati Shivaji Maharaj
General Hospital; Solapur and Pad. Dr. D.Y. Patil Medical
College, Hospital and Research Centre, Pune. All selected
diabetic subjects were unaware that they have the disorder.
World Health Organization Criteria i.e. symptoms of dia-
betes plus random blood glucose concentration >11.1
mmol/l (200 mg/dl) or fasting plasma glucose >7.0 mmol/l
(126 mg/dl) at more than one occasion, is applied for a
diagnosis type 2 DM. Also they had one or more specific
types of micro and macrovascular complications at the time
of their diagnosis. No history of any medication and having
usual diet.

The exact duration was not known but according to
patients history it might be 6 £ 0.7 years.

The test group was further categorized into Group I
(n = 40) which include 29 macrovascular and 11 micro-
vascular diabetic patients. They were treated only by
hypoglycemic drugs (Sulfonylurea and metformin). Group
II (n = 40) which include 27 macrovascular and 13
microvascular diabetic patients were received both hypo-
glycemic drugs as well as vitamin E (Evinal—400 mg/
day). Both group received the treatment for a period of 3
months. None were current users of vitamin E, and all had
avoided aspirin and other platelet active agents but the
patients having macrovascular complications were on beta
blockers or calcium channel blockers drugs during the
study period. The drugs and vitamin E was prescribed by
the physician to the subjects.

All the subjects included in the study volunteered after
proper consent and reported for follow-up at right time.
The study was approved by ethical committee.

Collection of Specimen

After 12 h fast, venous blood sample were collected in
different bulbs under aseptic conditions. Fluoride bulb was
used for fasting blood glucose estimation by Glucose
Oxidase Peroxidase method [7]. EDTA bulb was used for
glycated hemoglobin (HbA;c) estimation by resin binding
method [8]. Plain bulb was used for estimations of serum
superoxide dismutase (SOD) by Marklund and Marklund
[9], nitric oxide (NO) by Cortas and Wakid [10] and

malondialdehyde (MDA) by Wilbur et al. method [11].
Acid citrate bulb was used for erythrocyte reduced gluta-
thione (GSH) measurement by method of Beutler et al.
[12]. Heparin bulb used for estimation of platelet aggre-
gation by ADP induced aggregation method [13].

Baseline level of all of the above biochemical parame-
ters were measured at the time enrollment in the study for
all subjects. But test group I and II again reassessed for the
same parameters after follow up of 3 months period. The
glycated hemoglobin (HbA ) levels were used as an index
of metabolic control.

Statistical Analysis

The results were expressed as mean + SD. Comparison of
control group and test group was done by unpaired ‘¢’ tests.
The change in parameters between baseline and after
3 months follow up was studied by paired ‘¢’ tests.

Results

Table 1 shows the characteristics of enrolled subject. It
also shows BSL(F) and HbA ¢ is significantly decreased
after 3 months follow of vitamin E supplementation in
group IL

Table 2 shows, serum MDA and NO are significantly
increased in diabetic group as compared with the control
group (P < 0.001). It is also observed that platelet aggre-
gation is significantly increased (P < 0.001) and activity of
serum SOD and reduced GSH is significantly decreased
(P < 0.05) in diabetic group as compared to control group.

In Table 3, it was observed that serum MDA and NO is
significantly increased (P < 0.05) further in group I after
3 months follow up as compared to its baseline levels
which is in contrast to group II where serum MDA and NO
is significantly decreased (P < 0.001) as compared to its
baseline levels after supplementation of vitamin E with
hypoglycemic drugs.

There is no significant change in serum SOD activity
after 3 months follow up of hypoglycemic drugs in group I
as compared to its baseline levels. But serum SOD activity
is significantly increased (P < 0.001) in group II after
3 months follow up.

Table 1 Characteristics of

enrolled subjects in the study Subjects ?Ll;mber BSL (F) HbAc (%)
Baseline 3 Months follow-up Baseline 3 Months follow-up
Controls 40 74.33 + 8.7 - 454+09 -
Values are expressed as . . N
mean + SD Diabetics Group I~ 40 195 £ 12.6 160 £+ 10.1 9.8 £ 1.0 9.07 2.1
%P <005 Diabetics Group I 40 185 + 15.6 145 4+ 12.3* 10.1 £ 1.5 823 + 1.2%
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Table 2 Comparison of biochemical parameter in between control
and diabetic group

Control Diabetic group
Serum MDA (nmol/ml) 3.59 £ 0.97 7.19 £+ 0.64%*
Serum NO (pmol/l) 50.00 £ 9.27  65.07 & 5.33%*
Serum SOD (units/ml) 350 £ 1.35 2.75 4+ 0.98*
Erythrocyte GSH (umol/g of Hb) ~ 5.03 £ 090  4.74 £ 0.35*%
Platelet aggregation (%) 2891 £3.59 4851 £ 3.81**

Values are expressed as mean £ SD
** P <0.001 and * P < 0.05

Reduced GSH is significantly decreased (P < 0.001) in
group I but it is significantly increased (P < 0.05) in group
IT after 3 months as compared to its respective baseline
levels.

As shown in Table 3, % of platelet aggregation is sig-
nificantly decreased (P < 0.001) after 3 months follow up
in both group as compared to its respective baseline levels.

Discussion

Diabetes is associated with a number of metabolic altera-
tions and principal among these is hyperglycemia. Known
sequelae of hyperglycemia such as cellular damage,
increased extra cellular matrix production and vascular
dysfunction have all been implicated in the pathogenesis of
vascular disease in type I and type II diabetes [14].

Free radicals and oxidative stress may act as a common
pathway to diabetes itself, as well as to its complications
[15].

In present study HbA,c is used as index of metabolic
control. It was observed that HbAc is significantly
increased in diabetic group which is one of the causes for
increased production of free radical by direct Aamadori
reaction. But it significantly decreased in group II as
compared to group I after vit E supplementation.

In present study serum MDA and NO is significantly
increased in cases of type 2 diabetes with complications as
compared with controls. And it is in accordance with
previous findings of that hyperglycemia induces overpro-
duction of oxygen free radicals in diabetes [16]. Increased
levels of the products of oxidative damage to lipids have
been detected in serum of diabetic patients and their
presence correlates with the development of vascular
complications [3]. Increased NO activity is because of
increased nitric oxide synthase expression due to high
glucose level [17]. This could probably attribute to
increased oxidative stress which may further cause com-
plications of type 2 DM.

In healthy individuals, oxidative damage to tissue is
prevented by a system of defense which includes antioxi-
dant enzymes and small molecules with scavenging ability
such as antioxidant vitamins.

Mechanisms involved in the increased oxidative stress
in diabetes include not only oxygen free radical generation
due to nonenzymatic glycation, autooxidation of glycation
products, but also changes in the tissue content and activity
of antioxidant defense systems [18].

As per Table 2 serum SOD activity and concentration of
erythrocyte GSH is significantly decreased in type 2 DM as
compared to the control group.

Reduced glutathione functions as a direct free radical
scavenger as a cosubstrate for glutathione peroxide (GPx)
which explained decreased GSH concentration with
increased oxidative stress. In diabetic patients, the autoxi-
dation of glucose results in the formation of hydrogen
peroxide which inactivates SOD [19] and this accumulated
hydrogen peroxide may be one of the explanations for
decreased activity of SOD in type 2 diabetic patients.

In present study platelet aggregation is significantly
increased in diabetes mellitus as compared to control
group. The two of the most antiaggregants are the eicosa-
noids, prostacyclins (PGI,) and nitric oxide. In healthy
vessels, PGI, and nitric oxide combine to prevent platelet
adherence to endothelium and platelet aggregation [20].

Table 3 Comparison of biochemical parameter between before and after vitamin E supplementation in diabetic Group I and 11

Group 1

Group 1I

Baseline level

After 3 Months Baseline level After 3 Months

Serum MDA (nmol/ml) 7.16 £ 0.71
Serum NO (pmol/l) 65.79 £ 5.06
Serum SOD (units/ml) 2.76 £+ 0.99
Erythrocyte GSH (umol/g of Hb) 471 £+ 0.37
Platelet aggregation (%) 49.87 £ 3.02

8.07 + 1.36* 7.22 £ 0.56 5.78 £ 0.83%*
66.89 £ 5.13* 64.37 £ 5.49 57.47 £ 5.38%*
2.85 £ 0.72 275 £ 0.98 3.77 £ 0.79%*
3.99 £ 0.58%* 477 £ 0.30 5.49 £ 0.30%*
44.35 £+ 3.41%* 47.19 £ 4.06 42.13 £ 3.36%*

Values are expressed as mean + SD; ** P < 0.001 and * P < 0.05
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Platelet from diabetic subjects have been reported to
have diminished sensitivity to PGI, and NO [21] hence
platelet aggregation is increased in type 2 DM. Increased
platelet aggregation is multifactorial.

Decreased activity of the antioxidant enzymes may
increase the susceptibility of diabetic patients to oxidative
injury. Appropriate support for enhancing antioxidant sup-
plies may help to prevent clinical complications of diabetes
mellitus.

In point of view, in present study, vitamin E as an
antioxidant was supplemented to diabetic patients along
with hypoglycemic drugs and compared with those patients
who were taken only hypoglycemic drugs.

As per Table 3, Serum MDA and NO levels are signifi-
cantly decreased after 3 months of vitamin E supplementa-
tion along with hypoglycemic drugs in group II. Vitamin E is
major lipid soluble chain breaking antioxidant has been
associated with reduction in lipid peroxidation, has been
shown to block the formation of malondialdehyde, an end
product of lipid peroxidation [22]. But serum MDA level is
significantly increased after 3 months follow up in group
those were taken only hypoglycemic drugs. The antioxidant
activity is normalized in group II but it worsens in group I
so diabetic patients may have elevated requirement for
antioxidants. Vitamin E supplementation increases cellular
GSH concentration by sparing action [23].

Platelet aggregation significantly reduced in both group
I and II after 3 months when compared with its respective
baseline levels. Vit E modulates prostaglandin synthesis
and hence platelet adhesiveness and thrombosis [24].

Hence the present study suggest that Vitamin E sup-
plementation along with hypoglycemic drugs may be
minimize vascular complications in type 2 diabetes melli-
tus by decreasing oxidative stress and boosting antioxidants
and preventing platelet aggregations.

There is controversy regarding vit E supplementation.
Some study shows detrimental instead of beneficial effect
because of proxidant effect of vit E. But proxidant action is
depending on doses of vitamin E, duration of supplemen-
tation and also duration of diabetes. The present clinical
trial of vitamin E supplementation along with hypoglyce-
mic drugs to type 2 diabetic patients with vascular com-
plications was a short-term study so it given benefit effect
to type 2 DM.

Thus, additional clinical trials with larger patient pop-
ulations are needed to replicate the results of this study.

References

1. Maitra A, Abbas. Robbins and Cotran pathologic basis of disease,
7th ed. 2004. p. 1191-2.

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Irshad M, Chaudhari PS. Oxidant and antioxidant system: role

and significance in human body. Indian J Exp Biol. 2002;40:
1233-9.

. Ramakrishna V, Jailkhani R. Evaluation of oxidative stress in

Insulin Dependent Diabetes Mellitus (IDDM) patients. Diagn
Pathol. 2007;2:22. doi:10.1186/1746-1596-2-22.

. Heistad Donald D. Oxidative stress and vascular disease. Arte-

rioscler Thromb Vasc Biol. 2005;26:689-95.

. Coesention F, Luscher TF. Endothelial dysfunction in diabetes

mellitus. J Cardiovasc Pharmacol. 1998;32(Suppl 13):554-61.

. Powers AC. In: Kasper D, Braunwald E, et al., editors. Diabetes

mellitus in Harrison’s principles of internal medicine, 16th ed.
McGraw-Hill Companies; 2008. p. 2161-2.

. Trinder P. Determination of glucose in blood using glucose

oxidase with an alternative oxygen acceptor. Ann Clin Biochem.
1969;6:24-17.

. Trivelli LA, Ranney HM, Lai HT. Hemoglobin components in

patients with diabetes mellitus. New Engl J Med. 1971;284:
353-7.

. Marklund S, Marklund G. A simple assay for superoxide dis-

mutase using autooxidation of pyrogallol. Eur J Biochem.
1974;47:469-72.

Cortas NK, Wakid NW. Determination of inorganic nitrate in
serum and urine by a kinetic cadmium reduction method. Clin
Chem. 1990;36(8):1440-3.

Wilbur KM, Bernheim F, Shapiro OW. The thiobarbituric acid
method for mlaondialdehyde estimation. Arch Biochem Biophys.
1943;250:305-13.

Beutler E, Duron O, Kelly BM. Improved method for the deter-
mination of blood glutathione. J Lab Clin Med. 1963;61:882-8.
Born GVR. Aggregation of blood platelets by adenosine
diphosphate and its reversal. Nature. 1962;194:927-9.

. Dalle-Donne I, et al. Biomarkers of oxidative damage in human

disease. Clin Chem. 2006;52(4):601-23.

Wolff SP. Diabetes mellitus and free radicals. Br Med Bull.
1993;49(3):432-642.

Maritim AC, Sanders RA, Watkins JB. Diabetes, oxidative stress,
and antioxidants: a review. J Biochem Mol Toxicol. 2003;17:
24-38.

Pieper GM. Review of alterations in endothelial nitric oxide
production in diabetes. Hypertension. 1998;31:1047-60.
Ceriello A. A hyperglycemia: the bridge between non enzymatic
glycation and oxidative stress in the pathogenesis of diabetic
complications. Diabetes Nutr Metab. 1999;12(1):42-6.

Nobar R, Pour R. Total antioxidant capacity, superoxide dismu-
tase and glutathione peroxidase in diabetic patients. Med J Islam
Acad Sci. 1999;12(4):109-14.

Gryglewski RJ, Botting RM, Vane JR. Mediators produced by
endothelial cell. Hypertension. 1988;12:465-92.

Chin JH, Azhar S, Hoffman BB. Inactivation of endothelial
derived relaxing factor by oxidized lipoproteins. J Clin Investig.
1992;89:10-8.

Sharma A, Kharb S, Chugh SN, Kakkar R, Singh GP. Evaluation
of oxidative stress before and after control of glycemia and after
vitamin E supplementation in diabetic patients. Metabolism.
2000;49:160-2.

Barbagallo M, Dominguez LJ, Tagliamonte MR, Resrich LM,
Paolisso G. Effects of vitamin E and glutathione on glucose
metabolism: role of magnesium. Hypertension. 1999;34:1002-6.
Watanabe J, Umela F, Wakasug H, Ibayashi H. Effect of vitamin
E on platelet aggregation in diabetes mellitus. Tohoku J Exp
Med. 1984;143:161-9.

@ Springer


http://dx.doi.org/10.1186/1746-1596-2-22

	Evaluation of Oxidative Stress in Type 2 Diabetes Mellitus and Follow-up Along with Vitamin E Supplementation
	Abstract
	Introduction
	Materials and Methods
	Selection of Subjects
	Collection of Specimen
	Statistical Analysis

	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


