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Abstract

Background and objective: The presence of bile-resistant Helicobacter spp. in bile and
gallbladder tissues has been proposed as a cause of gallbladder disease. This study
aimed to assess the histopathological events in calculus cholecystitis and investigate the
presence of the DNA of Helicobacter spp. in the bile.

Methods: Forty patients who underwent cholecystectomy for calculus cholecystitis were
evaluated for the presence of Helicobacter spp. by polymerase chain reaction methods
and gallbladder tissue was evaluated histopathologically. Gall bladders were fixed in
formalin and subjected to histopathological investigation while bile sample was used for
the extraction of DNA.

Results: The histopathological findings revealed that twenty-seven (67.5%) samples
showed mild chronic inflammation, one (2.5 %) sample with acute inflammation, four
(10 %) samples with acute on chronic inflammation, eight (20 %) samples have normal
histological findings. The molecular investigation revealed that twenty one (52 %) samples
out of the forty showed the presence of genomic DNA after being subjected to DNA
extraction and that fourteen (66.7 %) samples out of the twenty one showed amplification
bands of 300 bp after PCR amplification indicating the presence of Helicobacter spp.
within the samples. But no sample revealed the presence of H. pylori DNA when PCR
was applied.

Conclusion: Helicobacter spp. are considered as a determining factor for the development
of gall bladder inflammation.
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Introduction

The genus Helicobacter consists of over
twenty recognized species, with many
species awaiting formal recognition.’
Members of the genus Helicobacter are all
microaerophilic organisms and in almost
are catalase and oxidase positive, and
many but not all species are also ureases
positive. Helicobacter species can be
classified into two major groups, the
gastric Helicobacter species and the
entero-hepatic (non-gastric) Helicobacter
species. Both groups show a high level
of organ specificity, such that gastric
helicobacters, in general, are not usually
found in liver or intestine, and vice versa.?
Beside the well-known H. pylori, several

Helicobacter spp. are thought to be
associated with various chronic digestive
diseases.® In recent years, Helicobacter
DNAs have been isolated from human bile
and hepatobiliary tissue by polymerase
chain reaction (PCR) assays.® Biliary
lithiasis is one of the most common
conditions requiring surgical intervention.
Although the pathogenesis behind which
remains unclear, chronic infection is
already proposed as a potential risk
factor.” A possible outcome of colonization
by Helicobacter spp. is a chronic
inflammation in the gallbladder tissue. This
inflammation may alter the secretion of
acid by gallbladder mucosa and eventually
the acidification of the content® culminating
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in the reduction in the solubility of calcium
salts in gallbladder bile and increase the
risk of their precipitation in the lumen.’
Interestingly, with continuous isolation of
H. pylori, H. bilis, H. hepaticus and other
Helicobacter spp. in bile, biliary tract tissue
and stone specimens,® a hypothetical
question was raised about the
importance of these microorganisms in the
development of biliary lithiasis. In fact,
data are controversial in establishing an
association between the colonization of
Helicobacter spp. in biliary tract and
gallbladder stone formation. Some
indicated strong positive correlation while
others pointed to totally negative results.?
This study aimed to determine the
histopathological findings in calculus
cholecystitis and investigate the presence
of Helicobacter spp. DNA in the bile of
these patients.

Methods
Bile and gallbladder specimens were
obtained after cholycystechtomy from

forty patients. Bile samples were stored
at -20°C. The work on the gallbladder
specimens was divided into two parts:
1.Histopathological evaluation:

Three tissue sections were taken from
each gallbladder; from the fundus, from
the body and the neck.’ Tissue samples
were processed in the usual way for
paraffin-embedded blocks, then sectioned
and slides were stained by hematoxylin &
eosin.” Then stained histological sections
were evaluated for the presence of

inflammation and the types of inflammatory
cells. Patients were classified accordingly
into four groups:

a. Those with no
changes.

b. Those with acute inflammation when
the predominant inflammatory cells are
neutrophils.

c. Those with chronic inflammation when
the predominant inflammatory cells are
lymphocytes and plasma cells.

d. Those with acute over chronic
inflammation when there is a mixed
inflammatory cells infiltrate.

2. Molecular study: The bile of each

remarkable tissue

individual patient was taken for the
extraction of bacterial DNA and
subsequent polymerase chain reaction

(PCR) for which two sets of primers were
selected (Table 1). The work with bile
involved two steps:

a. Extraction of DNA

DNA was extracted by phenol-chloroform
extraction method. In total, five hundred
ml of each bile sample was washed
2-3 times with phosphate buffer saline
(PBS) until its pH was adjusted to 7.4-7.6.
Then incubated with 1000 ml lysis
buffer [Tris—HCI, 50 mM (pH 8.0); EDTA,
100 mM; NaCl, 100 mM; SDS, 1%] and
0.5 mg/ml proteinase K followed by 2 hrs
incubation at 56 °C. Samples were kept
at 37 °C overnight and DNA was extracted
twice with phenol-chloroform as follows;
one volume of Tris-saturated phenol and
one volume of chloroform were mixed
followed by centrifugation at 10,000 rpm for

Table 1: Primers sequences and product sizes of amplicons for the genes selected in

this study.
) Product size
Primer Sequence PCR program Gene
(bp)

Cco7 F 5'GCTATGACGGGTATCC 3" 94° (1 min), 55° (30),

. 16 Sr RNA 300
C98 R 5"GATTTTACCCCTACACCA3" 72" (1 min), 40 cycle
HPU1 F 5°GCCAATGGTAAATTAGTT3"  94° (1 min), 50° (30),

. HPUA 400 ®
HPU2 R 5°CTCCTTAATTGTTTTTAC3" 72" (1 min), 40 cycle
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5 min at room temperature, then the upper
aqueous phase was transferred to a fresh
tube and an equal volume of chloroform
was added, this step is repeated twice. The
upper aqueous phase was transferred to
a fresh tube and 1/10 the volume of 3 M
sodium acetate was added. Furthermore,
an equal volume of isopropanol was added
to precipitate  DNA. The mixture was
then incubated for 30 min at -20°C and
centrifuged at 10.000 rpm for 10 minutes;
the supernatant was discarded and the
pellet rinsed with 70 % cold ethanol.
Finally, the pellet was air-dried and
dissolved in 300 ml of TE buffer."

b. Agarose gel electrophoresis

Agrose gel (1.0 %) was prepared according
to previous work and electrophoresis was
adopted to confirm the presence DNA."?

c. PCR Amplification

In the present study, two sets of primers
were used C97, C98 primers were specific
for the amplification of 16 S rRNA
of Helicobacter spp. the reaction
conditions were 94°C (1minute), 55°C
(30 seconds),72°C (1minute) while HPU1,
HPU2 primers were utilized for the
amplification of urease gene A specific for
H. pylori with reaction conditions of

94°C (1minute), 50°C (30 seconds), 72°C
(1Tminute); the later conditions were
manipulated several times to reach an
optimum results (Table 1). Uniplex PCR
assay was performed for each of the two
primers individually. The lyophilized master
mix was reconstituted by adding 16
D.W., 2 ul Primers (forward and reverse),
and 2 pl DNA template (50 ng/ml).

Results

Examination of the histopathological
sections revealed no remarkable changes
in eight samples; one sample showed
features of acute inflammation, twenty
seven cases exhibited features of chronic
inflammation and four showed evidence of
acute on chronic inflammation (Table 2).
Additional findings included cholesterolosis
in four patients and antral metaplasia
in one patient of those with chronic
cholecystitis. The results of DNA extraction
from bile showed that twenty one sample
showed evidence for the presence of
bacterial genomic DNA and one sample
showed a faint band resembling DNA
thus it was considered query and
generally, positive samples constituted
55% (Figure 1).

Table 2: Histopathological findings of gall bladders.

Histopathological findings No. of cases (%)

Acute cholecystitis 1 (2.5)
Chronic cholycystitis 27 (67.5)
Acute on chronic cholycystitis 4 (10.0)
Normal ball bladder tissue 8 (20.0)
Total 40 (100)

20 21

22 23 24 25

26 27 28 29

Figure 1: Bacterial Genomic DNA. Samples no. 20, 22, 25, 26, and 28 showed genomic

DNA while other samples considered negative.
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The results revealed that out of the twenty
two bile samples (the original twenty one
and the one that was query in showing
genomic DNA band) which showed the
presence of bacterial genomic DNA,
fourteen samples (63 %) were positive for
the presence of Helicobacter spp DNA as
it was evident by amplification bands of
300 bp (Figure 2) while all samples did
not show amplification bands reflecting
H. pylori specific sequences thus they were
considered negative for the presence of
H. pylori DNA.

Discussion

The presence of Helicobacter spp. DNA
in the epithelial tissue of the gallbladder
of individuals with cholelithiasis and
cholecystitis had been discussed by
several authors. Until now, more than 25
species of Helicobacter have been found,
and these microorganisms have been
confirmed to be causative agents of various
diseases of the stomach, intestine, and the
liver in human and mammals." The results
of current study revealed a higher figure for
the presence of Helicobacter DNA in bile
compared to the studies of Ghazal et al.,™
and Lee et al.,”>who reported values of
18% and 25%, respectively. However, our
results came in line with those of other

2 6 7

M

researchers'"'® as high percentages of

42.9% and 96.7%, respectively were
recorded for the presence of Helicobacter
DNA for patients with different
hepatobiliary diseases. Furthermore, it
has been declared that 65% bile sample
contained DNA of Helicobacter spp. which
came in accordance to the results of
the current study."” It was confirmed
that intestinal Helicobacter spp. are bile-
resistant, a property that may confer
protection against the deleterious effects
of bile in vivo and allow them to adapt
better to the hepatobiliary surroundings."
Interestingly, the first and largestNorth
American investigation addressing the
issue of Helicobacter in bile revealed that
Helicobacter DNA hadn't been detected in
all samples involved. This suggests that
Helicobacter is not a significant cause of
biliary problems in general and this
observation came in line with that of the
current study as far as H. pylori DNA is
looked for but when Helicobacter genus
DNA is generally considered, the results
of the two studied are contradictory; the
discrepancy of results can be argued
as it is possible that the organisms
preferentially live in the bile canaliculi, as
the biochemical nature of bile in this
location is distinct from that in the common

9 10 14

Figure 2: PCR amplification for Helicobacter spp with primers C97 and C98. Samples
2,6, 7,9, 10, 14 showed the amplification product bands of 300 bp. The letter M in lane 4

showed the 100 bp molecular marker.
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bile duct. The other possible elucidation
for this difference is that there is
different infection prevalence in different
geographical locations." It was stated that
helicobacter infection by itself might have
no important role in the formation of
gallstones. However, the participation of
infection as a cofactor for the development
of stones cannot be ruled out.’ Moreover,
no Helicobacter spp. were detected in
the bile of German patients suggesting that
there may be racial and demographic
differences in the etiology of gallstones.?
It can also be confirmed that the causes for
observed inconsistencies in the detection
rate of Helicobacter among different
studies are obscure, but differences in
the sensitivity of PCR and geographical
variations in  human exposure to
Helicobacter spp. are two possible
explanations.” Chronic inflammation of
the gallbladder may occur as a possible
outcome for the colonization of
Helicobacter spp. This inflammation may
interfere with acid secretion by gallbladder
mucosa acid and hence acidification of
the contents,?’ thereby, decreasing the
solubility of calcium salts in bile and
increasing the potential of their precipitation
in the lumen.” Some investigators suggest
that different Helicobacter species may be
found in the human biliary tract but that the
number of microorganisms can change
according to the species, with multiple
intestinal Helicobacter spp. being detected
in higher numbers than H. pylori."" Indeed,
the relationship between Helicobacter
infection and cholelithiasis remains
controversial. Some researchers have
supported a cause-and-effect theory while
some others even were not able to
prove the existence of these bacteria in
biliary specimens.? Also, there is a lack
of strong evidence to determine the
possible entry routes of Helicobacter sp.
to the hepatobiliary tree including either
the ascending duodenum infection or the
portal system circulation pathway.?®

Conclusion

In conclusion, the results of the present
study revealed an important association
between gallstones and the presence of
Helicobacter DNA in the bile. Further
studies are needed to determine whether
Helicobacter spp. is a causative agent of
biliary diseases or a cofactor.

Conflicts of interest
The authors report no conflicts of interest.

References

1. Fox JG. The non-H. pylorihelicobacters: their
expanding role in gastrointestinal and systemic
diseases. Gut 2002; 50:273-83.

2. Kusters JG, VanVliet AHM, Kuipers EJ.
Pathogenesis of Helicobacter pylori Infection.
Clin Microbiol Reviews 2006; 19(3):449-90.

3. Garcia A, Zeng Y, Muthupalani S, Ge Z,
Potter A, Mobley MW, et al. Helicobacter
hepaticus—induced liver tumor promotion is
associated with increased serum bile acid and a
persistent microbial-induced immune response.
Cancer Res 2011; 71(7):2529-40.

4. Nillson HO, Taneera J, Castedal M, Glatz E,
Olsson R, Wadstrom T. Identification of
Helicobacter pylori and other Helicobacter
species by PCR, hybridization and partial DNA
sequencing in human liver samples from patients
with primary sclerosing cholangitis or primary
biliary cirrhosis. J Clin Microbiol 2000; 38:1072-6.

5. Swidsinski A, Ludwig W, Pahlig H, Priem F. Mo-
lecular genetic evidence of bacterial colonization
of cholesterol gallstones. Gastroenterology 1995;
108(3):860-4.

6. Nilsson B, Friman S, Thune A, Jivegard L,
Svanvik J. Inflammation reduces mucosal
secretion of hydrogen ions and impairs
concentrating function and luminal acidification in
feline gallbladder. Scand J Gastroenterol 1995;
30:1021-6.

7. Cetta F, Figura N, Montalto G, Cetta D, Baldi C,
Amoroso M, et al. Helicobacter pylori in the bile
could play a facilitating role in the pathogenesis of
the some types of gallstones. Gastroenterology
2000; 118:A7.

8. Pandey M. Helicobacter species are associated
with possible increase in risk of biliary lithiasis and
benign biliary diseases. World J Surg Oncol 2007;
5:94.

9. Rosai J. Rosai and Ackerman’s surgical
pathology. New York: Elsevier Corporation; 2011.

10. Bancroft JD, Steven A. Theory and practice of
histopathological techniques. Edinburgh Churchill
Livingstones; 1999.

11. Silva CP, Pereira-Lima JC, Oliveira AG, Guerra
JB, Marques DL, Sarmanho L, et al. Association

1657



Molecular detection of Helicobacter species .......

Zanco J. Med. Sci., Vol. 21, No. (1), April, 2017

https://doi.org/10.15218/zjms.2017.016

of the presence of Helicobacter in gallbladder
tissue with cholelithiasis and cholecystitis. J Clin
Microbiol 2003; 41:5615-8.

12. Sambrook J, Fritsch EF, Maniatis T. Molecular
cloning: A laboratory manual. New York: Cold
spring harbor laboratory press; 1989.

13. Ward JM, Anver MR, Haines DC, Benveniste RE.
Chronic active hepatitis in mice caused by
Helicobacter hepaticus. Am J Pathol 1994;
145:959-68.

14. Ghazal A, El Sabbagh N, El Riwini M. Presence
of Helicobacter spp. DNA in the gallbladder of
Egyptian patients with gallstone diseases. East
Mediterr Health J 2011; 17(12):925-9.

15. Lee JW, Lee DH, Lee JI, Jeong S, Kwon KS, Kim
HG, et al. Identification of Helicobacter pylori in
gallstone, bile, and other hepatobiliary tissues of
patients with cholecystitis. Gut and Liver 2010;
4:60-7.

16. Tiwari SK, Khan AA, Ibrahim M, Habeeb MA,
Habibullah CM.  Helicobacter pylori and other
Helicobacter species DNA in human bile samples
from patients with various hepato-biliary diseases.
World J Gastroenterol 2006; 12:2181-6.

17. Fox JG, Dewhirst FE, Shen Z. Hepatic
Helicobacter species identified in the bile and
gallbladder tissue from Chileans with chronic
cholecystitis. Gastroenterology 1998; 114:755-63.

18. Fallone CA, Tran S, Semret M, Discepola F,
Behr M, Barkun AN. Helicobacter DNA in bile:
correlation with hepato-biliary diseases. Aliment
Pharmacol Ther 2003; 17:453-8.

19. Chen DF, Hu L, Yi P, Liu WW, Fang DC, Cao H.
H. pylori exist in the gallbladder mucosa of
patients with chronic cholecystitis. World J
Gastroenterol 2007; 13:1608—-11.

20. Rudi J, Rudy A, Maiwald M, Stremmel W.
Helicobacter sp. are not detectable in bile
from German patients with biliary disease.
Gastroenterology 1999; 116:1016—7.

21. Nilsson B, Friman S, Thune A, Jivegard L,
Svanvik J. Inflammation reduces mucosal
secretion of hydrogen ions and impairs
concentrating function and luminal acidification in
feline gallbladder. Scand J Gastroenterol 1995;
30:1021-6.

22. Erden E, Kiyan M. Evaluation of the presence
of Helicobacter species in the biliary system
of Turkish patients with cholelithiasis. Turk J
Gastroenterol 2010; 21:421-427.

23. Pellicano R, Menard A, Rizzetto M, Megraud F.
Helicobacter species and liver diseases:
association or causation? Lancet Infect Dis 2008;
8(4):254-60.

1658




<<

  /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



