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Abstract

HAMIDI, A. and D. SYLEJMANI, 2016. Antimicrobial susceptibility of staphylococci isolated from clinical mas-
titis in dairy cows in Kosovo. Bulg. J. Agric. Sci., 22: 836–839

This study was carried out to evaluate antibiotic susceptibility of 26 strains of coagulase negative staphylococci (CNS) 
and 18 strains of Staphylococcus aureus isolated from samples of dairy cows with clinical mastitis. The isolates species of 
staphylococci were identifi ed using coagulase test (using rabbit plasma) and API Staph system (bioMėrieux SA) which dif-
ferentiates S. aurues from other staphylococci. Isolates were tested for antimicrobial susceptibility on Mueller Hinton agar by 
dick diffusion method according to the Clinical Laboratory Standards Institute. The fi ndings of this study showed that the most 
effective in vitro antibiotics for S. aureus isolates, isolated from cows with clinical mastitis wereamoxycillin/clavulanic acid 
(83.3%),  tetracycline (77.8%), gentamycin (77.8%) and trimethoprim (66.7%) and for CNS isolates trimethoprim (88.46%), 
amoxycillin (84.6%), tetracycline (77%) and gentamycin (69.2%) while the isolates of S. aureus and CNS were found to be 
more resistant to  penicillin (55.5% and 53.8%, respectively), streptomycin (50% and 46.1%, respectively) and ampicillin 
(38.9% and 46.1%, respectively). Antimicrobial susceptibility tests are important for the selection of the most effective anti-
microbial agent for treatment of bovine mastitis caused by staphylococci (Staph. aureus and CNS).Continous monitoring for 
antimicrobial susceptibility of Staphylococci isolated from dairy cows with clinical mastitis is recommended as an important 
component of effi ciently and prudent antimicrobial use practices.
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Introduction

Bovine mastitis is an infl ammation of the udder associ-
ated with physical, chemical and bacteriological changes in 
milk. Generally, mastitis occurs in two forms which includes 
clinical and subclinical form. In the clinical mastitis all the 
fi ve cardinal signs of udder infl ammation (redness, heat, 
swelling, pain and loss of milk production) are present, while 
the sub-clinical form is charecterised with obvious manifes-
tation of infl ammation. It is one of the main factors for eco-
nomic losses in dairy farming due to the decrease in milk 
production, costs for medications, disposal of contaminated 
milk after treatment and early discard of diseased animals 
(Gentilini et al., 2002). Clinical mastitis is caused by bacte-
ria andcoagulase-positive Staphylococcus aureus is consid-

ered a major cause of bovine mastitis. Coagulase negative 
staphylococci (CNS) and Corynebacterium bovis, two other 
highly prevalent pathogens, are historically considered to be 
of limited importance and are therefore often described as 
minor pathogens. The impact of CNS is increasing (Pyörälä 
and Taponen, 2009), probably because prevalence of major 
pathogens are decreasing (Sampimon et al., 2009). Masti-
tis is one of the major causes imposingthe antibiotic use in 
dairy cows (Mitchell et al, 1998). Approximately 70% of the 
antimicrobials applied in dairy production are used for treat-
ment of clinical mastitis (Thomson et al., 2008), but the cure 
rates for clinical mastitis are not always satisfactorily. The 
effi cacy of bovine mastitis treatment depends on the cause, 
clinical manifestation, antibiotic susceptibility of etiological 
agent and the effi ciency of immunological system. The abu-
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sive or incorrect use of antimicrobials has been implicated as 
the major selective force for the development of resistance 
(Levy, 2002).

In Kosovo, there are no data about the sensitivity and 
bacterial resistance to antibiotics in mastitis cases, so this 
study is the fi rst of its kind with a major importance. The 
purpose of this study was to evaluate the antimicrobial sus-
ceptibility profi le of strains of Staphylococcus aureus and 
CNS of milk samples from dairy cows with clinical mastitis 
in two regions in Kosovo.

Materials and Мethods

From the total of 48 milk samples, 26 isolates of Coagu-
lase Negative Staphylococci and 18 isolates of Staphylococ-
cus aureuswere obtained from cows originating from differ-
ent dairy farms during a period of fi ve months (from January 
to June 2015) in two regions of Kosovo. Milk samples from 
each infl amed udder quarters of cows with clinical masti-
tis were collected aseptically. The teats were cleaned and 
dipped in a disinfectant and fi nally wiped with alcohol swabs 
and dried. The fi rst few streams were discarded and then fol-
lowing leaksof the secretion were collected into sterile tubes. 
The samples were transported to the laboratory in ice box 
and processed immediately. Milk samples (0.05 ml) were in-
oculated onto Blood agar (Oxoid, UK) and cultivated at 36ºC 
for 24 hours. Suspect colonies were tested for coagulase re-
action (which differentiates coagulase positive staphylococci 
from coagulase negative staphylococci)  and were isolated 
on Mannitol salt agar, cultivated at 36ºC for 24 h and iden-
tifi ed biochemically using API Staph system (bioMėrieux, 
SA). Isolates were tested for antimicrobial susceptibility on 
Mueller Hinton agar (HIMEDIA) by disk diffusion method 
according to CLSI/NCCLS (Clinical Laboratory Standards 
Institute, 2012). The antimicrobial resistance of isolates was 
performed using following antibiotic disks: penicillin P (10 

IU, Oxoid), ampicillin A (10 μg), amoxycillin/clavulanic 
acid AMC (30 μg, Oxoid), oxytetracycline T (30 μg, BD 
BBLTM), streptomycin S (10 μg, Liofi lchem), cloxacillin CX 
(5 μg, Liofi lchem), gentamycin CN (10 μg, Liofi lchem), tri-
methoprim TM (2.5 μg, Liofi lchem) and polymyxin B (300 
IU, BD BBLTM). During this study the data were collected 
from local veterinarians for most frequent used antibiotics 
for the treatment of clinical mastitis in cows. Antimicrobi-
als such as penicillin/streptomycin (PENSTREP 20/20 ad-
ministered by parenteral routes), oxytetracycline (ALAMY-
CIN 100 mg/ml, Limoxin 100, TOPOXY 10, administered 
by parenteral routes), procainbezilpenicillin/streptomycin 
sulphate/neomycin sulphate (Mastiquick 5 g intramammary 
injector), colistinsulphate/metampicillin sodium/cloxacillin 
sodium (Mastidian forte 10 ml intramammary injector) com-
prise the most used antibiotics for the treatment of clinical 
mastitis in lactating cows in these regions and very less fre-
quent sulfadiazine/trimethoprim (Norodine 24 administered 
by parenteral routes).

The plates were incubated at 35ºC for 24 hours. The zone 
of inhibition around each disc was measured and the inter-
pretation was made as per the zone size interpretation chart 
provided by the disc manufacturer.

Results

The tested isolates of Staphylococcus aureus and CNS 
within the period of fi ve months and the results for suscep-
tibility testing of antimicrobial agents are presented in Ta-
ble 1 and 2. In this study isolates of Staphylococcus aureus 
were found to be highly sensitive to amoxycillin (83.3%), 
followed by tetracycline (77.8%), gentamycin (77.8%) and 
trimethoprim (66.7%). Intermediate sensitivity was to ampi-
cillin, polymyxin B, cloxacillin, trimethoprim, gentamycin, 
penicillin, amoxycillin, tetracycline and streptomycin.

However these isolates were resistant to penicil-
Table 1 
Antibiotic sensitivity of Staphylococcus aureusisolates, from  clinical cases of mastitis
No. Antibiotic S I R Total

No. % No. % No. %
1 Amoxycillin/clavulanicacid 15 83.3 3 16.7 – – 18
2 Tetracycline 14 77.8 2 11.1 2 11.1 18
3 Cloxacillin 9 50 4 22.2 5 27.8  18
4 Gentamycin 14 77.8 3 16.7 1 5.5 18
5 Trimethoprim 12 66.7 4 22.2 2 11.1 18
6 Penicillin 5 27.8 3 16.7 10 55.5 18
7 Streptomycin 7 38.9 2 11.1 9 50 18
8 Ampicillin 6 33.3 5 27.8 7 38.9 18
9 Polymyxin B 7 38.9 5 27.8 6 33.3 18
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lin (55.5%), streptomycin (50%), followed by ampicillin 
(38.9%), polymyxin B (33.3%) and cloxacillin (27.8%). 
None of the S. aureus isolates was resistant to amoxycillin/
clavulanic acid.

Coagulase Negative Staphylococci were sensitive 
mostly to trimethoprim (88.46%) amoxycillin/clavulanic 
acid (84.6%), followed by tetracycline (77%), gentamycin 
(69.2%), cloxacillin (42.3%) and polymyxin B (42.3%) (Ta-
ble 2.)

Intermediate sensitivity was registered for polymyxin 
B, ampicillin, penicillin, gentamycin, tetracycline, trime-
thoprim, cloxacillin, amoxycillin/clavulanic acid,  and strep-
tomycin.

CNS isolates were more resistant to penicillin (53.8%), 
streptomycin (46.1%), ampicillin (46.1%), followed by 
cloxacillin (38.5%), polymyxin B (30.8%). None of the CNS 
isolates was resistant to trimethoprim and amoxycillin/cla-
vulanic acid (Table 2).

Discussion

The antimicrobial susceptibility test carried out in present 
study indicated the existence of susceptibility and resistance 
of Staphylococcus aureus and CNS isolates to some of the 
antimicrobials. The majority of the authors have reportedan 
increase of the bacterial resistance to antibiotics, andmostly-
for staphylococci, isolated from mastitis. Since penicillin has 
been extensively used along with streptomycin for treating 
clinical mastitis, it may possibly have led to the development 
of high resistance in S. aureus and CNS against these antibi-
otics. In Finland, the proportion of S. aureus isolates resis-
tant to at least one antimicrobial drug increased from 36.9% 
in 1988 to 63.6% in 1995, and that of CNS from 26.6% to 

49.7% and multi resistance also increased (Myllys et al., 
1998 and Pitkälä et al., 2004). Studies from Finland and the 
UK reported high prevalence (52.1% and 56%) of penicillin-
resistant S. aureus (Bradley et al., 2007 and Pitkälä et al., 
2004) and in Turkey, resistance to penicillin was detected 
in 62.5% strains, to amoxycillin/clavulanic acid in 2.9%, to 
cloxacillin in 22.1%, to neomycin in 30.9%, oxytetracycline 
in 31.6%, and to trimethoprim/sulphamethazole in 37.5% 
(Turutoglu et al., 2006).  In Croatia, 88% of S. aureusiso-
lates were resistant to penicillin, 81% to ampicillin, only 4% 
to cloxacillin and resistance was not shown to cefoperazone 
and amoxycillin/clavulanic acid (Beniċ et al., 2003). The 
fi ndings of this study showed that the most effective in vitro 
drugs for S. aureusisolates, isolated from cows with clinical 
mastitis were amoxycillin/clavulanic acid, tetracycline, trim-
ethoprim and gentamycin, and for CNS strains trimethoprim, 
amoxycillin, tetracycline and gentamycin. This may be due 
to their low frequent use (or not using as is the case with 
amoxicillin/clavulanic acid) in the study area in treatment 
of clinical mastitis, which seems to not have impacted the  
development of resistance to these antimicrobials during the 
observation period. 

The results of the present study show that S. aureus and 
CNS isolates were found to be more resistant to  penicil-
lin (55.5% and 53.8%), streptomycin (50% and 46.1%), 
ampicillin (38.9% and 46.1%) followed by cloxacillin and 
polymyxin B. Compared with S. aureus, CNS are more often 
resistant to several antibiotics (Taponen and Pyörälä, 2009). 
The results of our study are approximately in line with the 
fi ndings of these authors.Also, the results of the present study 
demonstrated the development of high level of resistance to 
frequently used antimicrobials in bovine clinical mastitis.

Data of this study will contribute:

Table 2
Antibiotic sensitivity of CNS isolates from clinical cases of mastitis
No. Antibiotic S I R Total

No. % No. % No. %
1 Amoxycillin/clavulanic acid 22 84.6 4 15.4 - - 26
2 Tetracycline 20 77 5 19.2 1 3.8 26
3 Cloxacillin 11 42.3 5 19.2     10 38.5 26
4 Gentamycin 18 69.2 6 23.1 2 7.7 26
5 Trimethoprim 23  88.46 3 11.54 - - 26
6 Penicillin 6 23.1 6 23.1 14 53.8 26
7 Streptomycin 10 38.5 4 15.4 12 46.1 26
8 Ampicillin 8 30.8 6 23.1 12 46.1 26
9 Polymyxin B 11 42.3 7 26.9 8 30.8 26
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● to refl ect some of the most important bacteria isolated 
from clinical mastitis in cows,

● to provide information about the level of sensitivity 
and resistance of these bacteria to antibiotics,

● to instruct the veterinarians in veterinary practice for 
effi cient use of antibiotics in such cases of clinical mastitis 
in cows,

● to encourage other researchers in my country to deal 
with this problem as in animals as well as in humans, 

● to suggest the importance of implementation of sys-
tematic use of antimicrobials after in vitro antimicrobial sen-
sitivity test prior to their use in treatment of mastitis, and

● to promote management program for monitoring of 
bacterial strains, their sensitivity and resistance to antibiotics 
not only in cases of bacterial infections that occur in animals 
but also and in humans.

Conclusions

Continuous monitoring for antimicrobial susceptibil-
ity of Staphylococci isolated from dairy cows with clinical 
mastitis is recommended as an important component of ef-
fi ciently and prudent antimicrobial use practices. 

References

Beniċ, M., M. Lojkiċ, D. Majnariċ and Ž. Mihaljeviċ, 2003. In 
vitro osjetljivost uzročnika mastitisa na antimikrobne tvari. IV 
Srednjoeuropski bujatrički kongres, Lovran, str, 125–128.

Bradley, A. J., K. A. Leach, J. E. Breen, L. A. Green and M. J. 
Green, 2007. Survey of the incidence and etiology of mastitis 
on dairy farms in England and Wales. Vet Rec, 160, 253–258.

CLSI/NCCLS Clinical Laboratory Standards Institute, 2012. Per-
formance standards for antimicrobial susceptibility testing. 15th 
Informational Supplement. CLSI/NCCLS document. Pennsyl-
vania, USA.

Gentilini, E, G. Denamiel, A. Betancor, M. Rebuelto, M. Ro-
drigues-Fermepin and R.A. De Torrest, 2002. Antimicrobial 
susceptibility of coagulase-negative Staphylococci isolated 
from bovine mastitis in Argentina. Journal of Dairy Science, 
85, 1913–1917.

Levy, S. B., 2002. The antibiotic paradox: how the misuse of anti-
biotics destroys their curative powers. 2 Ed. Cambridge Mass 
Perseus Publishing, ISBN 978-0738204406, 353.

Mitchell, J. M., M. W. Griffi ths, S. A. McEwen, W. B.  McNab 
and A. J. Yee, 1998. Antimicrobial drug residues in milk and 
meat: Causes, concerns, prevalence, regulations, tests, and test 
performance. J. Food Prot, 61, 742–756.

Myllys, V.,  K. Asplund, E. Brofeldt, V. Hirvela-Koski, T. Honk-
anen-Buzalski, J. Juntilla, L. Kulkas, O. Myllykangas, M. 
Niskanen, H. Saloniemi, M. Sandholm and T.  Saranpää, 
1998. Bovine mastitis in Finland in 1988 and 1995 – changes 
in prevalence and antimicrobial resistance. Acta Vet Scand, 39, 
119–126.

Pitkälä, A., M. Haveri, S. Pyörälä, V. Myllys and T. Hankonen-
Buzalski, 2004. Bovine mastitis in Finland 2001 – prevalence, 
distribution of bacteria and antimicrobial resistance. J. Dairy 
Sci, 87, 2433–2441.

Pyörälä, S. and S. Taponen, 2009. Coagulase-negative staphylo-
cocci-emerging mastitis pathogens. Veterinary Microbiology, 
134 (1–2), pp. 3–8.

Sampimon, O, W. Barkema, I. Berends, J. Sol and T. Lam, 
2009. Prevalence of intramammary infection in Dutch dairy 
herds. Journal of Dairy Research, 76 (2), 129–136.

Taponen, S. and S. Pyörälä, 2009. Coagulase-negative staphylo-
cocci as cause of bovine mastitis – Not so different from Staph-
ylococcus aureus? Vet Microbiol, 134: 29–36.

Thomson, K., M. Rantala, M. Hautala, S. Pyörälä and 
L.Kaartinen, 2008. Cross-sectional prospective survey to 
study indication – based usage of antimicrobials in animals : 
Results of use in cattle, http://www.biomedcetral.com/1746-
6148/4/15/, BMC Veterinary Research, 4–15.

Turutoglu, H., S. Ercelik and D. Ozturk, 2006. Antibiotic resis-
tance of Staphylococcus aureus and coagulase-negative staphy-
lococci isolated from bovine mastitis. Bull Vet Inst Pulawy, 50, 
41–45.

Received August, 19, 2015; accepted for printing August, 29, 2016



<<
  /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


