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Abstract

The etiopathogenesis of tropical chronic pancreatitis (TCP) 
remains unclear. Malnutrition, dietary toxins like cyanogens 
in cassava and micronutrient deficiency are proposed factors. 
The description and characterization of genetic factors in TCP 
has added a new dimension to the understanding of patho-
genesis of the disease. However, there is sparse data on the 
association of TCP with cystic fibrosis transmembrane con-
ductance regulator (CFTR) gene mutations. We report 8 pa-
tients of TCP with CFTR gene mutations, including one with 
a novel mutation, and describe the clinical profile of these pa-
tients. Further prospective genetic studies on the association 
of CFTR gene mutations are essential in order to unravel the 
genetic basis of TCP.

Keywords Chronic pancreatitis · Fibrocalculous pancreatic 
diabetes · SPINK1 gene · Tropical calcific pancreatitis

Introduction

Etiopathogenesis of tropical calcifi c pancreatitis is poorly 
understood. Environmental factors, malnutrition, dietary 
toxins like cyanogenic glycosides and micronutrient de-
fi ciency have been proposed as pathogenic factors. In the 
last few years, data from genetic studies have emerged. A 
strong association of N34S mutation in the serine protease 
inhibitor, Kazal type1 (SPINK1) gene1 with TCP has been 

observed. However, phenotypic features in patients with 
and without SPINK1 mutations, and N34S homozygotes 
and heterozygotes were comparable. Cationic trypsinogen 
(PRSS1) gene mutations were not detected in any patient 
in the same study. It is now considered that SPINK1 gene 
mutations play only a modifi er role. In another study, cys-
tic fi brosis transmembrane conductance regulator (CFTR) 
gene mutations, including the 5T variant, were detected 
in 2 of 18 North Indian patients, both were women.2 Chy-
motrypsinogen C (CTRC) variants were found in 10 of 71 
(14.1%) Indian subjects with tropical pancreatitis but only 
1 of 84 (1.2%) healthy controls (OR=13.6; CI=1.7–109.2; 
P=0.0028).3 An association with cathepsin B (CTSB) gene 
polymorphisms has also been described.4 Lastly, an asso-
ciation of TCP with calcium-sensing receptor (CASR) gene 
mutations, including 4 novel mutations, has been reported 
from our institution.5 The genetic aspects of tropical pancre-
atitis have been extensively reviewed recently.6

We report gene mutations in 9 patients (5 women) with 
TCP in a cohort of 30 patients with chronic pancreatitis.

Methods

Patients were recruited through the Pancreas clinic. In-
formed consent was obtained from the patients, and the 
study was approved by the Institutional Ethics Committee. 
Blood samples from 30 patients (21 men), aged between 
8 and 42 years, were tested for mutations. PCR-based mu-
tation screening was used for CFTR and sequence-based 
analysis5 was used for both SPINK1 and CASR mutations.

TCP was diagnosed using previously reported criteria 
(non-alcoholic CP patients with onset before 30 years age, 
body mass index (BMI) <18 kg/m2 and no other specifi c 
etiology).7 Alcoholic chronic pancreatitis (ACP) was diag-
nosed in cases of CP who had consumed ≥80 g/day alcohol 
for at least 5 years. 

Results

Thirty patients with CP (TCP 22, ACP 7, hyperparathy-
roidism-related CP 1) underwent testing for mutations in 
above-mentioned 3 genes.
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Nine (41%) of 22 TCP patients had one or more genetic 
mutations. The remaining (13 TCP, 1 hyperparathyroidism 
and 7 ACP) patients had no mutations.

Of 9 patients with TCP 3 patients had combination of 
SPINK1 and CFTR gene mutations, 3 had combination of 
CASR and CFTR gene mutations, 1 had a combination of 
SPINK1 and CASR gene mutations, 1 had a solitary CFTR 
gene mutation, and 1 had mutations in all 3 genes. There 
were 4 novel CASR gene mutations, one each in 4 patients: 
exon 3 Pro163 Arg (Gen Bank DQ912403), exon 4 Asp 433 
(Gen Bank DQ 912402), exon 4 Ile 427 Ser (Gen Bank DQ 
912404), and exon 5 Val 477 Ala (Gen Bank DQ 912405). 
One patient had a novel CFTR gene mutation – del 1646A 
(Gen Bank DQ 504435) in addition to previously described 
exon 10 Gly 470 Asp CFTR gene mutation (Table 1).

Abdominal pain

Eight of 9 patients had abdominal pain as predominant 
symptom. Three of them had combination of CASR and 
CFTR gene mutations while another 2 had combination 
of SPINK1 and CFTR gene mutations. One patient had a 
combination of SPINK1 and CASR gene mutations while 
yet another had a solitary CFTR gene mutation. One patient 
had mutations in all 3 genes.

Four of the 9 patients had history of abdominal pain in 
childhood; among these patients, 2 had both SPINK1 and 
CASR gene mutations, 1 had CFTR and CASR gene muta-
tions, while 1 had mutations in all 3 genes.

Diabetes

One patient who had no history of abdominal pain, a 26-
year-old man (case 9) with diabetes, had exon 3 N34S 
SPINK1 gene mutation and also exon 10 Gly 470Asp
CFTR gene mutation. However, two other patients
(both women) with similar mutations had abdominal
pain, and were also diabetic. All 6 patients with diabetes
had exon 10 Gly 470Asp CFTR gene mutations. Of these, 
3 also had exon 3 N34S SPINK1 gene mutations; while re-
maining 3 also had various CASR gene mutations. Five of 
the 6 patients having a history of diabetes in fi rst degree 
relative(s),  had exon 10 Gly 470Asp CFTR gene muta-
tions.

Steatorrhea

All 3 patients (all women) with steatorrhea had exon 10 Gly 
470Asp CFTR gene mutations. Of these, 1 had no other mu-
tation while 1 had exon 4 Ile 427 Ser CASR gene mutation, 
and the third patient had exon 4 Val 477 Ala CASR gene 
mutation and also additional 1646 del A CFTR mutations.

Complications

Only one patient (23-year-old man) had complication of 
chronic pancreatitis (pseudocyst) and underwent surgery 
subsequently for pain. He had combination of SPINK1 and 
CASR mutations. 

Table 1 Genetic and clinical profi le of TCP patients with mutations

Sl. no. Age 
(years)

Sex CASR SPINK CFTR Pain Steator-
rhea

DM Family 
history of 
DM

Pain in 
childhood

1 34 F Exon10-Gly 470 
Asp

+ + +

2 39 F Exon3-N34S Exon10-Gly 470 
Asp

+ + + +

3 23 M Exon5- Val 
477 Ala

Exon3-N34S + + +

4 24 M Exon3-Pro 163 
Arg

Exon10-Gly 470 
Asp

+ + +

5 43 F Exon3-N34S Exon10-Gly 470 
Asp

+ + +

6 13 M Exon4-Asp 
433 His

Exon3-N34S Exon10-Gly 470 
Asp

+ +

7 35 F Exon4- Ile 427 
Ser

Exon10-Gly 470 
Asp

+ + + + +

8 27 F Exon5-Val 477 
Ala

Exon10-
Gly470Asp, 
1646delA

+ + +

9 26 M Exon3-N34S Exon10-Gly 470 
Asp

+
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Cancer

None of these patients had cancer. However, 1 patient, a 
14-year-old boy reported that his father had died of pan-
creatic cancer complicating TCP. This patient had exon 10 
Gly 470Asp CFTR gene mutations along with exon 3 N34S 
SPINK1 gene mutations and exon 4 Asp 433 His CASR 
gene mutations. None of his relatives had pancreatitis, pan-
creatic cancer or diabetes. The patient is on close follow 
up.

None of the 8 patients with CFTR gene mutations had 
any evidence of sinopulmonary disease. Of 13 patients with 
TCP who had no mutations, 4 had one or more fi rst degree 
relatives with chronic pancreatitis. While 12/13 patients had 
abdominal pain as predominant manifestation, steatorrhea 
was reported by 4 patients and 3 patients were diabetic. Five 
patients had one or more fi rst-degree relative(s) with diabe-
tes. The mean age (mean±SD) of these 13 TCP patients was 
29.7±15.4 years as compared with 30.5±11.7 years for the 9 
patients with mutations (p=ns). 

All 7 patients with ACP had abdominal pain as predomi-
nant manifestation. Steatorrhea was seen in 3 patients; 5 
patients were diabetic while 2 patients had one or more fi rst 
degree relative(s) with diabetes. 

The sole patient with hyperparathyroidism, a 33-year-old 
woman, had abdominal pain as predominant symptom and 
also had steatorrhea and diabetes.Her father had chronic 
pancreatitis with diabetes. She underwent parathyroidec-
tomy, and had symptomatic improvement after surgery. 

Discussion

Tropical pancreatitis has traditionally been regarded as an 
exotic entity. However, this disease has some clinical char-
acteristics as well as genetic attributes like that of idiopathic 
chronic pancreatitis in the West; this unique aspect of tropical
pancreatitis vis a vis other forms of CP has been reported 
recently.8 Wide phenotypic variability has been observed in 
TCP. While majority present with pain, some patients present 
almost exclusively with diabetes and related complications 
(FCPD). Furthermore, whether FCPD is distinct from type 1 
and type 2 diabetes mellitus has been a controversial issue. 
Presently, it is widely accepted that FCPD merely represents 
a form of secondary diabetes. However, Chandak et al. have 
recently observed that type 2 diabetes-associated TCF7L2 
variants were observed in FCPD.9 A possible interaction be-
tween TCF7L2 variants and SPINK1 and CTSB gene muta-
tions was hypothesized to determine onset of diabetes.

CFTR gene mutations were seen in 8/30 (27%) patients. 
The age of the TCP patients with and without gene muta-
tions was comparable. Diabetes was seen in two-thirds and 
steatorrhea in one-third of the patients. A female gender-
specifi c effect should be actively considered. In the recently 
published national collaborative study on chronic pancreati-
tis, it was observed that female gender appeared to be a risk 
factor for diabetes.7

Sharer et al.10 and Cohn et al.11 reported association of 
mutations in CFTR gene in patients with idiopathic and 
alcoholic chronic pancreatitis. It has been observed that 
CFTR mutations, affecting bicarbonate (rather than chlo-
ride), secretion are associated with pancreatitis. On the oth-
er hand, Quinton12 has suggested that defective bicarbonate 
secretion may play a pathogenetic role as important as that 
of defective chloride secretion. He has hypothesized that bi-
carbonate is crucial to normal mucin expansion because it 
forms complexes with cations like Ca2+ and H+ and removes 
them. In presence of defective bicarbonate (HCO3−) secre-
tion, mucin would tend to remain aggregated, poorly solubi-
lized, and less transportable. 

Ahmed et al. have demonstrated that the CFTR genotype 
correlates with pancreatic phenotype in cystic fi brosis and 
also with quantitative measures of pancreatic acinar and duc-
tal function.13 In cystic fi brosis the course of the disease has 
been seen to vary between patients with identical mutations 
in the same family. Unlike pancreatic function the course of 
pulmonary disease largely depends on secondary factors.14 A 
similar proposition is likely in TCP wherein diabetes may be 
a secondary consequence of pancreatitis. However, the infl u-
ence of environmental factors, or other genetic co-factors, in 
the development of diabetes, cannot be excluded.

Casals et al. have studied the differences in mutational 
spectrum of CFTR gene in alcoholic and idiopathic chronic 
pancreatitis.15 A study from China seems to suggest differ-
ences in CFTR gene mutations between ethnic groups.16

SPINK1 and CASR gene mutations probably exert addi-
tional and probably different effects on phenotype. SPINK1 
gene mutations induce earlier onset while CASR mutations 
may contribute to effects produced by CFTR gene muta-
tions. The genetic burden (presence of multiple mutations) 
may indicate increased risk of complications and cancer 
risk.

There is paucity of data on the association or prevalence 
of CFTR mutations with TCP2 or even cystic fi brosis17 in 
India. This report, though small, lends support to the only 
other brief report so far, on association of CFTR gene muta-
tions with TCP in India. We also report a novel mutation in 
the CFTR gene. It is a preliminary exploration into possible 
relationships between genotype and phenotype in TCP. In 
addition, the report of a young patient, whose father died of 
carcinoma pancreas complicating TCP; and has mutations 
in three different pancreatitis-associated genes, indicates a 
possible genetic link between tropical pancreatitis and pan-
creatic cancer. This study does not address the prevalence 
of CFTR mutations in TCP, which is an area for future pro-
spective studies.

In conclusion, our preliminary observations despite the 
obvious limitations like small sample size, highlight need 
for greater attention to CFTR gene. Identifi cation of further 
candidate genes in TCP preferably by genome wide asso-
ciation studies and characterization of the relative effects 
of various mutations, may help clarify the reasons behind 
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phenotypic variability; and ultimately help in better under-
standing of the etiopathogenesis.

Acknowledgment We are grateful for the fi nancial 
support from the State Technology and Environment 
Council, Government of Kerala.

References

1.  Chandak GR, Idris MM, Reddy DN, et al. Absence of PRSS1 
mutations and association of SPINK1 trypsin inhibitor muta-
tions in hereditary and non hereditary chronic pancreatitis. 
Gut 2004;53:723–8.

2.  Bhatia E, Durie P, Sikora SS, Choudhuri G, Tsui LC. Muta-
tions in the cystic fi brosis transmembrane regulator gene in 
patients with tropical calcifi c pancreatitis. Am J Gastroen-
terol 2000;95:3658–9.

3.  Rosendahl J, Witt H, Szmola R, et al. Chymotyrypsin C 
(CTRC) variants that diminish activity or secretion are asso-
ciated with chronic pancreatitis. Nat Genet 2008;40:78–82.

4.  Mahurkar S, Idris MM, Reddy DN, et al. Association of ca-
thepsin B gene polymorphisms with tropical calcifi c pancre-
atitis. Gut 2006;55:1270–5.

5.  Murugaian EE, Premkumar RM, Radhakrishnan L, Vallath 
B. Novel mutations in the calcium sensing receptor gene in 
tropical chronic pancreatitis in India. Scand J Gastroenterol 
2007;14:1–5.

6.  Witt H, Bhatia E. Genetic aspects of tropical calcifi c pancre-
atitis. Rev Endocr Metab Disord 2008;9:213–26.

7.  Balakrishan V, Unnikrishnan AG, Thomas V, et al. Chronic 
pancreatitis: a prospective nationwide study of 1086 subjects 
from India. JOP 2008;9:593–600.

8.  Balakrishnan V, Nair P, Radhakrishnan L, Narayanan VA. 
Tropical pancreatitis: a distinct entity, or merely a type

of chronic pancreatitis. Indian J Gastroenterol 2006;25:
74–81.

9.  Mahurkar S, Bhaskar S, Reddy DN, et al. TCF7L2 gene 
polymorphisms do not predict susceptibility to diabetes mel-
litus in tropical calcifi c pancreatitis but may interact with 
SPINK1 and CTSB gene mutations in predicting diabetes. 
BMC Med Genet 2008;9:80.

10.  Sharer N, Schwarz M, Malone G, et al. Mutations of the
cystic fi brosis gene in patients with chronic pancreatitis.
N Engl J Med 1998;339:645–52.

11.  Cohn JA, Friedman KJ, Noone PG, Knowles MP, Silver-
man LM, Jowell PS. Relation between mutations of the cys-
tic fi brosis gene and idiopathic pancretitis. N Engl J Med 
1998;339:653–8.

12.  Quinton PM. Cystic fi brosis: impaired bicarbonate secretion 
and mucoviscidosis. Lancet 2008;372:415–7.

13.  Ahmed N, Corey M, Forstner G, et al. Molecular conse-
quences of cystic fi brosis transmembrane gene regula-
tor (CFTR) gene mutations in the exocrine pancreas. Gut 
2003;52:1159–64.

14.  Witt H. Chronic pancreatitis and cystic fi brosis. Gut 2003;52 
(Suppl II):31–41.

15.  Casals T, Aparisi L, Martinez-Costa C, et al. Different CFTR 
mutational spectrum in alcoholic and idiopathic chronic pan-
creatitis? Pancreas 2004;28:374–9.

16.  Chang MC, Chang YT, Wei SC, et al. Spectrum of muta-
tions and variants/haplotypes of CFTR and genotype–phe-
notype correlation in idiopathic chronic pancreatitis and 
controls in Chinese by complete analysis. Clin Genet 
2007;71:530–9.

17.  Shastri SS, Kabra M, Kabra SK, Pandey RM, Menon PS. 
Characterisation of mutations and genotype–phenotype cor-
relation in cystic fi brosis: experience from India. J Cyst Fi-
bros 2008;7:110–5.

XIX Annual Conference of Indian Association of Surgical Gastroenterology

The 19th Annual Conference of the Indian Association of Surgical Gastroenterology (IASG)
will be held on October 2–4, 2009 in Mumbai. 

For details contact: Dr. Sanjay Nagral, Organising Secretary; Dr. Nilesh Doctor, Jt. Organising Secretary
Department of Gastrointestinal Surgery, Jaslok Hospital and Research Centre, Mumbai 400 026, India

Tel: +91 / 22 / 66573338. Website: www.iasgonline.com E-mail: iasg2009@gmail.com

News and Notices



<<
  /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


