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Estimation of Interleukin-8 Level in Diarrheic Children Infected 
with Rotavirus 

 
     Dr. Rukia M. Al-Barzinji*                   

Background and Objectives: Rotavirus is the most important cause of severe diarrhea in 
children worldwide. We have investigated that certain cytokines especially interleukin- 8  
(IL-8) as a chemokine, may play an important role in the pathogenesis of and the protection 
against rotavirus disease in children. The purpose of this study was to reveal the            
association between IL-8 and child diarrhea with rotavirus. 
Methods: Stool samples were collected from 150 children under 5 years of age who      
developed diarrhea and 45 from non-diarrheic children of equivalent age. All samples were 
detected for rotavirus and serum IL-8 level. The study was undertaken from May to 
December of 2006. Enzyme linked immunosorbant assay (ELISA) was applied for 
detection      rotavirus and IL-8.                                                                  .                         
Results: Among the children, female patients with breast feeding were less infected with 
rotavirus compared to males with artificial and mixed feeding. The IL-8 concentration was 
highly significantly between the study groups  (P< 0.01). Regarding the gender, serum IL-8 
level was significantly higher in males than females (P<0.05). However, no significance 
prevalence in IL-8 level was recorded between gender in healthy control group (P>0.05).  
Conclusions: Rotavirus infection induces the expression of  chemokines as IL-8. These 
data support the hypothesis that chemokine secretion may play a role in the initiation and 
modulation of the immune response to rotavirus infection. 
Key words: Rotavirus, Diarrhea, Children.  
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Cytokines comprise a diverse group of 
small proteins with both pro- and anti-
inflammatory properties and are 
increasingly recognized to play critical roles 
in the pathogenesis and immunity of 
infectious diseases1. However, chemokines 
constitute a superfamily of 8- to 10-kDa 
inducible secreted pro-inflammatory 
cytokines that serve as chemoattractants 
and cell activators in immune and 
inflammatory responses2. It is now 
recognized that chemokines are elements 
of a complex cell-signaling network that 
regulates kinesis, activation, and 
proliferation of a large number of cells, 
especially those with important roles in Ag-
specific immunity2. Interleukin-8 is a 

INTRODUCTION: cated in pathogenesis and immunity in 
several diseases3. It is a chemotactic and 
cell-activating cytokine that is synthesized 
by epithelial cells and induced in response 
to enteric pathogens4. Rotavirus 
inoculation increased IL-8 mRNA levels in 
cultured intestinal epithelial cells within 2 
hrs of infection. The IL-8 gene promoter 
region includes binding sites for 
transcription factors 5,6. Rotavirus is a 
genus of double-stranded RNA virus in the 
family Reoviridae. It is the leading cause of 
severe diarrhea among infants and young 
children7. By the age of five, nearly every 
child in the world has been infected with 
rotavirus at least once8. However, with 
each infection, immunity develops and 
subsequent infections are less severe9. In 
developing countries, around 611,000 
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of age die from rotavirus infection each 
year10 and almost two million more become 
severely ill11. Rotavirus in the gut, replicate 
at the site of entry and cause disease by 
local tissue damage12. In such mucosal  
infections, systemic memory cells are 
frequently unable to prevent clinical 
symptoms, optimal protective immunity 
correlates with the presence of effectors 
cells or local antibody at mucosal sites12,13. 
These data support the hypothesis that IL-8 
secretion may play a role in the initiation 
and modulation of the immune response to   
rotavirus infection. The aim of the present 
study was estimation of IL-8 level in        
diarrheic children infected with rotavirus. 

The study was carried out in Al-Mansour 
Pediatric Hospital, Baghdad/Iraq from May 
to December 2006. The study population 
included 150 children under 5 years of age 
hospitalized for diarrhea consider as a    
patient group and 45 controls of the same 
age and sex admitted for causes other than 
acute gastrointestinal disease to serve as a 
control group. All subjects were selected by 
simple random sampling. Rotavirus antigen 
in stool samples was detected with a     
commercial ELISA kit (Rotavirus ELISA kit, 
DAKO-patts, Denmark). Both groups were 
studied for IL-8 concentration detection  
using commercial ELISA kit. Interleukin -8 
levels was measured using the 
commercially available human IL-8 (ELISA) 
Kit for the quantitative determination. The 
human IL-8 Kit measures human IL-8 level 
by sandwich ELISA. The assay uses two 
monoclonal antibodies against two different 
epitopes of human IL-8. For evaluation IL-8 
level, a calibration curve is constructed by 
plotting the absorbance values against the 
corresponding IL-8 concentration. Analysis 
of data was performed by using statistical 
package for social science (SPSS) version 
11.5. Results are expressed as mean        
± S.E. Differences in proportions were    
assessed by a chi-square test. In cases in 
which the expected value for a cell was        

MATERIALS AND METHODS: 

less than 5, Fisher exact test was used. 
Statistical differences were determined by  
t-test when compared between two groups. 
P value < 0.05 was considered statistically 
significant. 

Of the 150 samples from the diarrhea 
group children and 45 samples from 
healthy control children, 50 (41.6 %) and 0
(0%) were positive for rotavirus 
respectively. The virus detection 
prevalence was highly significantly 
between the two study groups (P< 0.0001). 
(Table 1) presents study groups according 
to their ages, there was no significant     
differences in age between the groups 
(p>0.05). 
Regarding gender distribution, females 
were more infected with rotavirus         
compared to males (Figure 1). Patients 
with breast feeding were less frequently 
infected with rotavirus than artificial and 
mixed feeding (Figure 2). T-test revealed 
high significant differences in IL-8 level 
(mean ± SE) among patient and healthy 
control groups (p< 0.01) (Table 2). 
Measuring IL-8 levels by T-test in both 
sexes, we found significant difference in IL-
8 level between females and males in     
serum of patient group (p< 0.05). However, 
inverse result was found between males 
and females in healthy control group 
(p>0.05) (Table 3).  

RESULT:  
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Table 1: Age distribution of positive rotavirus in patients and healthy control. 

 

Study 

Groups 

Age in years 

No. 

No. of 

positive 

rotavirus 

% Mean Min Max SD 
P 

Chi-test 

Patients 150 50 41.6 2.4000 1.00 5.00 1.27775 

P>0.05 
Healthy 

control 
45 0 0 2.6889 1.00 5.00 1.39516 

Figure(1):Gender distribution of rota virus positive patients 
and rotavirus negative healthy control

0 5 10 15 20 25 30 35 40

patients

control

femals
males



Estimation of Interleukin-8 Level in Diarrheic…..                        Zanco J. Med. Sci., Vol. 14, No. (1), 2010  

4  

Table 2: The difference in mean serum IL-8(pg/ml) between study groups. 

 

Figure 2: Distribution of rotavirus positive patients according to types of feeding. 

 
 
 
Table 3: Gender distribution of mean serum IL-8(pg/ml) in the study groups.  
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Types of  Feeding

No. of positive 
rota virus patients 

Artificial Feeding

Breast Feeding

Mixed Feeding

Study Groups No. 
IL-8 level P 

(T test) Mean ± SE 

 Patients 50 8860.0±920.48 P < 0.01 

  Healthy control 45 829.0±58.614 

Highly significant P < 0.01;  IL-8: Interleukin-8;  P: Probability 

Study Groups 
Gender No. 

IL-8 level P 

(T test) Mean ± SE 

Patients M 31 10520±1163 

P < 0.05 
F 19 6150±1316 

Healthy       
control 

M 27 861±72.9 
NS 

F 18 776±99.7 
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The  number of children with  positive 
rotavirus in this study included 50 cases 
(41.6 %).Our result support the previous 
results that rotavirus is responsible for 20-
60 percent of pediatric admissions to 
hospitals because of gastroenteritis in 
developed as well as in developing 
countries14,15. Indeed, in Erbil City the 
percentage of rotavirus was 37%16. 
However in another study rotavirus was 
detected in (66.2%)17. Males have been 
noted to be at higher risk for infection than 
females but Chi-Square test revealed no 
significant differences between them 
(P>0.05). Similar findings were reported by 
Rheingans et al., and Trung et al.,18, 19. Our 
data showed during the study that infant 
who were on artificial feeding have higher 
prevalence rate of rotavirus (54 %) than 
infant who were on natural feeding rate (14 
%) and mixed feeding (32 %) this result 
agreed with the results of other 
investigators who found that Bottle-fed 
children and those cared at child care 
centers showed higher relative frequency 
of rotavirus     gastroenteritis14, 20. Breastfed 
infants      develop a probiotic-rich gut 
microflora with less pathogenic bacteria, 
compared with formula-fed individuals21. 
This effect has been considered one of the 
mechanisms that decrease the rate of 
infectious diarrhea in breastfed infants 22 .It 
has been demonstrated that human milk is 
a source of lactic acid bacteria for the infant 
gut 23. The induction of IL-8 expression by 
rotavi rus is  a wel l -establ ished 
phenomenon24. Our data showed in a 
quantitative assay, the extent of IL-8 
induction by rotavirus in diarrheic children. 
T-test revealed high significant differences 
in IL-8 level (mean ± SE) among study 
groups, (rotavirus positive diarrheic patient 
group and rotavirus negative healthy 
control group (p< 0.01). By measuring IL-8 
levels by T-test in both sexes, we found 
significant difference in IL-8 level between 
females and males in serum of patient 
group (P< 0.05). However, no significant 
differences was found between males and 

group (p>0.05).  The increase 
concentration of IL-8 in our results is 
consistent with previous studies in which IL
-8 protein secretion increased in rotavirus 
infected cells24, 25. Jiang et al. reported that 
the level of IL-8 was elevated not 
significantly in the sera of patients with 
rotavirus diarrhea26. However, Azim et al. 
compared many cytokines as TNF-α, IFN-
γ, IL-8, and IL-10 in children with rotavirus 
diarrhea than in the healthy control 
children, they found that IFN-γ was the 
only cytokine that was significantly 
higher27. The decrease of IL-8 
concentration in control group of our study 
is agreed with the result of Brasier et al. 

who stated that IL-8 synthesis, low or 
undetectable in normal noninflamed 
tissue28. Casola et al.29 in their study 
reported that the increase concentration of 
IL-8 may be due to the IL-8 gene promoter. 
Results of Holtmann et al. stated that IL-8 
gene expression requires at least three 
different signal transduction pathways30. 
The importance of IL-8 during rotavirus 
infection, have been shown to promote cell 
proliferation and epithelial repair31, 32. 
These data suggest that cytokine IL-8 may 
be an important mediator of the host 
response to viral gastroenteritis pathogens 

such as rotavirus. 
1. Ramshaw I, Ramsay G, Karupiah, M, and J. C. 

Ruby. Cytokines and immunity to viral infections. 
Immunol. Rev. 1997; 159:119-135. 

2. Ellen E Rollo, K Prasanna Kuma, Nancy C Reich, 
Jean Cohen and Robert D Shaw.  The Epithelial 
Cell Response to Rotavirus Infection. The 
Journal of Immunology 1999;163: 4442-4452. 

3. Steiner T S, Lima J P and Guerrant R L. Entero 
aggregative Escherichia coli produce intestinal 
inflammation and growth impairment and cause 
interleukin-8 release from intestinal epithelial 
cells. J. Infect. Dis. 1998; 177:88.  

4. Z’Graggen K,  Walz L Mazzucchelli, R M Strieter 
and C Mueller. The C-X-C chemokine ENA-78 is 
preferentially expressed in intestinal epithelium in 
inflammatory bowel disease. Gastroenterology 
1997; 113:808.  

5. Mukaida N, Y Mahe and K Matsushima. 
Cooperative interaction of nuclear factor- α B- 
and cis-regulatory enhancer binding protein-like 
factor binding elements in activating the 

REFERENCES: 

DISCUSSION: 



Estimation of Interleukin-8 Level in Diarrheic…..                        Zanco J. Med. Sci., Vol. 14, No. (1), 2010  

6  

     Biol. Chem. 265:21128.  
6. Mastronarde J G, He Monick, Mukaida K and 

Matsushima G W. Induction of interleukin (IL)-8 
gene expression by respiratory syncytial virus 
involves activation of nuclear factor (NF)-α B and 
NF-IL-6. J. Infect. Dis. 1996; 174:262.  

7. Dennehy PH. "Transmission of rotavirus and other 
enteric pathogens in the home". Pediatr. Infect. 
Dis. J. 2000; 19: 103–5.   

8. Velázquez FR, Matson DO, Calva JJ, Guerrero L, 
Morrow AL, Carter-Campbell S, Glass RI, Estes 
MK, Pickering LK and Ruiz-Palacios GM. 
"Rotavirus infections in infants as protection 
against subsequent infections". N. Engl. J. Med. 
1996; 335 (14): 1022–8.   

9. Linhares AC, Gabbay YB, Mascarenhas JD, 
Fre i tas  RB,  F lewet t  TH,  Beards GM. 
"Epidemiology of rotavirus subgroups and 
serotypes in Belem, Brazil: a three-year study". 
Ann. Inst. Pasteur Virol. 1988; 139 (1): 89–99.  

10. Fischer TK, Viboud C and Parashar U,. 
"Hospitalizations and deaths from diarrhea and 
rotavirus among children <5 years of age in the 
United States, 1993–2003". J. Infect. Dis. 2007; 
195 (8): 1117–25.  

11. Simpson E, Wittet S, Bonilla J, Gamazina `12 qK, 
Cooley L, Winkler JL. "Use of formative research 
in developing a knowledge translation approach 
to rotavirus vaccine introduction in developing 
countries". BMC Public Health. 2007; 7: 281.   

12. Ahmed R and Gray D. Immunological memory 
and protective immunity: understanding their 
relation. Science. 1996; 272:54-60.  

13-Murphy B R. Immunization against virus disease. 
In Virology. 1996; Volume 1. B.N. Fields, editor. 
Lippincott-Raven Publishers. Philadelphia, 
Pennsylvania, USA. 15–59. 

14. Akbar Kazemi, Fatemeh Tabatabaie, Mohammad 
Reza Agha-Ghazvini and Roya Kelishadi. The 
Role of Rotavirus in Acute Pediatric Diarrhea in 
Isfahan. Iran Pak J Med Sci.  2006; Vol. 22 No. 3 
282-285. 

15. Alicia S F, Vanessa M, Silvia M, Monica S and 
Javier C. Human Rotavirus G9 and G3 as Major 
Cause of Diarrhea in Hospitalized Children. 
Emerging Infectious Diseases. 2006; Vol. 12 No. 
10: 1536-1541. 

16. Herish M A. Detection and characterization of 
rotaviruses in children with acute diarrhea in Erbil, 
Iraqi Kurdistan. MSc. Theses. The University of 
Liverpool: 2007.  

17. Mamdoh M M and Ibrahim R T. Prevalence of 
group A Rotavirus, enteric Adenovirus, Norovirus 
and Astrovirus infections among children with 
acute gastroenteritis in Al-Qassim, Saudi Arabia. 
Pak J Med Sci. 2007; Vol. 23 No. 4 551-555. 

18.Rheingans RD, Heylen J, Giaquinto C, 
"Economics of rotavirus gastroenteritis and 
vaccination in Europe: what makes sense?". 
Pediatr. 

     Infect. Dis. J. 2006; 25 : S48–55. 

     W. Diarrhea Caused by Rotavirus in Children 
Less  than 5  Years  o f  Age in  Hanoi , 
Vietnam .JCM. 2004; 42.12.5745–5750. 

20. Kurugol Z, Geylani Y, Karaca F, Umay S, 
E rensoy  F  and  Vardar  M.  Ro tav i rus 
gastroenteritis among children under five years of 
age in Izmir, Turkey. 2003; Turk. J. Pediatr. 
45:290-294.  

21. Mackie RI, Sghir A, Gaskins HR. Developmental 
microbial ecology of the neonatal gastrointestinal 
tract. Am J Clin Nutr. 1999;69: 1035–1045. 

22. Lopez-Alarcon M, Villalpando S, Fajardo A. 
Breast-feeding lowers the frequency and duration 
of acute respiratory infection and diarrhea in 
infants under six months of age. J Nutr. 
1997;127:436–443. 

23. Martin R, Langa S, Reviriego C, et al. Human 
milk is a source of lactic acid bacteria for the 
infant gut. J Pediatr. 2003;143: 754–758. 

24. Sheth, R., J. Anderson, T. Sato, B. Oh, S. J. 
Hempson, E. Rollo, E. R. Mackow, and R. D. 
Shaw. 1996. Rotavirus stimulates IL-8 secretion 
from cultured epithelial cells. Virology 221:251-
259.  

25. Rollo E, Kumar K, Reich N, Cohen J, Angel H, 
Greenberg R  Sheth J, Anderson B and R. D. 
Shaw. The epithelial cell response to rotavirus 
infection. J. Immunol. 1999; 163: 4442-4452. 

 26. Jiang B, Snipes-Magaldi L, Dennehy P, 
Keyserling H, Holman R C, Bresee J, Gentsch J, 
and Glass R I. Cytokines as mediators for or 
effectors against rotavirus disease in children. 
2003. Clin. Diagn. Lab. Immunol. 10:995-1001.  

27. Azim T, Zaki M H, Podder G, Sultana N, Salam 
M A, Rahman S M, Sefat E K, and Sack D A. 
Rotavirus-specific subclass antibody and 
cytokine responses in Bangladeshi children with 
rotavirus diarrhoea. 2003 J. Med. Virol. 69:286-
295.  

28. Brasier A R, Jamaluddin M, Casola A, Duan W, 
Shen Q, and Garofalo R P. A promoter 
recruitment mechanism for tumor necrosis factor-
induced interleukin-8 transcription in type II 
pulmonary epithelial cells. 1998; J. Biol. Chem. 
273:3551-3561. 

29. Casola A, Garofalo R P, Crawford S E, Estes M 
K, Mercurio F, Crowe S E, and Brasier A R . 
Interleukin-8 gene regulation in intestinal 
epithelial cells infected with rotavirus: role of viral-
induced IB kinase activation. 2002; Virology. 
298:8-19.  

30. Helmut H, Reinhard W,1 Pamela H, Solveig E, 
Jonathan A. Klaus R and Michael K. Induction of 
Interleukin-8 Synthesis Integrates Effects on 
Transcription and mRNA Degradation from at 
Least Three Different Cytokine- or Stress-
Activated Signal Transduction Pathways 
Molecular and Cellular Biology.1999; Vol. 19, No. 
10: 6742-6753.  

31. Madara J L and Stafford J. Interleukin 10 
modulates ion transport in rat small intestine. 



Estimation of Interleukin-8 Level in Diarrheic…..                        Zanco J. Med. Sci., Vol. 14, No. (1), 2010  

7  

32. Hinterleitner T A, Saada J I, Berschneider H M, 
Powell D W, Valentich J D. IL-1 stimulates 
intestinal myofibroblast COX gene expression 
and augments activation of Cl- secretion in T84 
cells. Am. J. Physiol. 1996; 271:C1262.  

 



<<
  /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


