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Abstract

by increase of sub-MICs.

Orbifloxacin is a fluoroquinolone drug used widely in companion animal medicine. In this study, we firstly
determined post-antibiotic effects (PAEs) and post-antibiotic sub-minimum inhibitory concentrations (MIC) effects
(PA-SMEs) of orbifloxacin for two strains each of Escherichia coli and Pseudomonas aeruginosa from dogs, and these
parameters were compared with those of enrofloxacin. At twice the MIC, the PAEs of orbifloxacin ranged from
-0.28-0.93 h (mean, 0.29 h) for E. coli and -0.18-1.18 h (mean, 0.37 h) for P. geruginosa. These parameters were not
significantly different for E. coli and shorter for P. geruginosa, compared to enrofloxacin (P < 0.05). Continued
exposure to 0.1, 0.2, and 0.3 the MIC of orbifloxacin resulted in average PA-SMEs of 0.55, 1.11, and 2.03 h,
respectively, for £ coli, and 1.04, 140, and 247 h, respectively, for P. aeruginosa. These PA-SMEs, which had no
significant differences with those of enrofloxacin, were significantly longer than the corresponding PAEs (P < 0.05).
These results suggest that the PA-SME of orbifloxacin for E. coli and P. aeruginosa can be meaningfully prolonged

Findings
Orbifloxacin is a fluoroquinolone developed for use in
companion animal medicine. This antimicrobial agent
exhibits bactericidal activity against numerous gram-
negative and gram-positive bacteria. In canine practice,
orbifloxacin is indicated for the treatment of various
infections, including urinary, skin, and otitis infections,
and is available in many countries including Japan.
Pharmacodynamic variables such as the post-antibiotic
effect (PAE) and post-antibiotic sub-minimum inhibitory
concentration effect (PA-SME) have increasingly become
the focus of investigations designed to determine opti-
mal dosage regimens for antimicrobial agents. The PAE
is defined as the length of time that bacterial growth is
suppressed following brief exposure to an antibiotic [1].
PAE has been investigated for several veterinary fluoro-
quinolones, such as enrofloxacin, marbofloxacin, and
difloxacin [2-5], but not for orbifloxacin. On the other
hand, PA-SME is defined as the time interval that
includes the PAE plus the additional time during which
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growth is suppressed by sub-MICs, and has not been
investigated for all veterinary fluoroquinolones, includ-
ing orbifloxacin. In this study, we examined the in vitro
PAEs and PA-SMEs of orbifloxacin against Escherichia
coli and Pseudomonas aeruginosa, which are representa-
tive gram-negative pathogens responsible for urinary
and skin infections, respectively, in dogs, and these
values were compared with those for enrofloxacin.

Two strains each of E. coli (strains 09-207 and 09-225)
and P. aeruginosa (strains 33 and 72) were used in this
study. These organisms were isolated from canine urine
(E. coli) and skin (P. aeruginosa), and identified by gram
stain, catalase, and oxidase tests and Api 20E kit (Bio
Merieux, France). MICs of orbifloxacin and enrofloxacin
were determined by the agar dilution method according
to the guidelines of the Clinical and Laboratory Standards
Institute [6]. E. coli ATCC 25922 and P. aeruginosa
ATCC 27853 were used as quality control strains.

The PAE and PA-SME of orbifloxacin were examined in
comparison with enrofloxacin, and were performed in
accordance with procedures described previously [7]. Each
strain was grown in the logarithmic growth phase to a
concentration of approximately 5 x 10° colony-forming
units (CFU)/mL and was prepared for use in PAE
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experiments. One hour of exposure to orbifloxacin and
enrofloxacin at twice the MIC reduced the starting inocu-
lum by approximately 1-2 log;o units. Growth controls
with inoculum but no antibiotic were included for each
experiment. Tubes were placed in a shaking water bath at
35°C for 1 h. Following exposure to fluoroquinolones, bac-
teria were removed from the fluoroquinolones by pelleting
the cells by centrifugation at appropriate conditions. The
bacteria were resuspended in fresh, drug-free cation-
adjusted Mueller-Hinton broth (CAMHB), once again pel-
leted by centrifugation, and resuspended again in fresh,
drug-free CAMHB. Control organisms were not exposed
to either fluoroquinolone but were treated similarly.
Following drug removal, the fluoroquinolone-exposed and
control cultures were placed in fresh media and incubated
in a water bath at 35°C with agitation (100 rpm). Viability
counts were determined before exposure, immediately
after centrifugation (0 h), and then hourly for 5 h by plate
counting. A test of final colony counts was performed
at 24 h to allow for the sufficient growth of all samples.
The PAE was defined according to the formula: PAE (in
hours) = T-C, where T is the time required for viability
counts of an antibiotic-exposed culture to increase by 1
log unit above counts taken immediately after dilution and
C is the corresponding time for the growth control, as pre-
viously described [1].

In cultures designated for PA-SME, the PA-phase E.
coli or P. aeruginosa organisms were exposed to differ-
ent sub-MICs (0.1, 0.2, and 0.3 times the MIC) of orbi-
floxacin and enrofloxacin. One sample of PA-phase
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bacteria to which no drug was added served as the con-
trol. All samples and controls were incubated in a water
bath at 35°C with agitation (100 rpm) and the growth of
all cultures was monitored by determining viable cell
counts, as described above. The PA-SME was calculated
using the equation: PA-SME (in hours) = Tp4-C, where
Tp4 is the time required for sub-MIC-treated PA-phase
organisms to grow to 1 log unit and C is the time
required for unexposed organisms to grow to 1 log unit,
as previously described [1]. The PAE and PA-SME were
measured in three independent experiments. The Stu-
dent’s t test was used to determine the significant differ-
ences (P < 0.05) between the two groups. For each
experiment, viability counts (log CFU/mL) were plotted
against time and expressed as the means of results from
three separate assays. The fluctuations of bacterial num-
bers during experiments are shown in Figures 1, 2, 3, 4,
and MICs, PAEs, and PA-SMEs are summarized in
Table 1.

In this study, the average PAE of orbifloxacin for E.
coli was not significantly different from that of enroflox-
acin (0.29 h vs. 0.32 h, P = 0.84), whereas the average
PAE of orbifloxacin for P. aeruginosa was significantly
shorter than that of enrofloxacin (0.37 h vs. 0.87 h, P =
0.022). In previous studies, van den Hoven et al. [3]
reported that difloxacin had PAEs of 0.5 h for E. coli
and -0.4 h for P. aeruginosa. Spreng et al. [2] reported
PAEs for marbofloxacin that ranged from 0.6 to 0.9 h
for E. coli. These PAEs were induced by the exposure of
the drug at twice the MIC for 1 h, which is the same
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Figure 1 PAE and PA-SME of orbifloxacin and enrofloxacin for E. coli 09-207. Pre: The time of beginning exposure to the fluoroquinolone
at twice the MIC. Post: The time of discontinuing exposure to the fluoroguinolone at twice the MIC.
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Figure 2 PAE and PA-SME of orbifloxacin and enrofloxacin for E. coli 09-225. Pre: The time of beginning exposure to the fluoroquinolone
at twice the MIC. Post: The time of discontinuing exposure to the fluoroquinolone at twice the MIC.
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condition as in the present study. Thus, orbifloxacin is
likely to have average PAEs for E. coli and P. aeruginosa
among veterinary fluoroquinolone drugs.

The PA-SMEs have been studied extensively in most
antibiotics with bacterial species in human medicine [1]
but not in veterinary medicine. In this study, we first
determined PA-SMEs of two veterinary fluoroquino-
lones, orbifloxacin and enrofloxacin. Following contin-
ued exposure to orbifloxacin at 0.1, 0.2, and 0.3 times

the MIC, the average PA-SMEs were observed at 0.55,
1.11, and 2.03 h, respectively, for E. coli, and 1.04, 1.40,
and 2.47 h, respectively, for P. aeruginosa. On the other
hand, the PA-SMEs of enrofloxacin at each concentra-
tion were 0.58, 0.87, and 1.38 h, respectively, for E. coli
and 1.22, 1.31, and 1.94 h, respectively, for P. aerugi-
nosa. There were no significant differences in values of
PA-SMEs between orbifloxacin and enrofloxacin (P >
0.17). The PA-SMEs of both drugs were significantly
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Figure 3 PAE and PA-SME of orbifloxacin and enrofloxacin for P. aeruginosa 72. Pre: The time of beginning exposure to the
fluoroguinolone at twice the MIC. Post: The time of discontinuing exposure to the fluorogquinolone at twice the MIC.
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Figure 4 PAE and PA-SME of orbifloxacin and enrofloxacin for P. aeruginosa 33. Pre: The time of beginning exposure to the
fluoroguinolone at twice the MIC. Post: The time of discontinuing exposure to the fluoroquinolone at twice the MIC.
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longer than the corresponding PAEs (P < 0.037), which
may suggest that the PA-SME of orbifloxacin, as well as
enrofloxacin, for E. coli and P. aeruginosa can be pro-
longed by increased sub-MICs.

The relationship between MIC and pharmacodynamic
parameters, including PAE and PA-SME, is not entirely
understood. This study showed that the strains with
higher MICs of orbifloxacin and enrofloxacin (i.e. E. coli
09-225 and P. aeruginosa 33) consistently showed shorter
PAE and PA-SME, compared with those with lower
MIC:s (i.e. E. coli 09-207 and P. aeruginosa 72), respec-
tively. Notably, there were significant differences in the
PA-SMEs of orbifloxacin at 0.2 and 0.3 times the MIC

between the two E. coli strains (P < 0.027). These results
suggest that MICs can affect the periods of PAE and PA-
SME in bacteria. However, Licata et al. [7] reported that
the two strains of Staphylococcus aureus, with the same
MICs, showed different PAEs and PA-SMEs. Therefore,
the effect of MICs on PAEs and PA-SMEs in bacteria
requires further investigation.

In conclusion, our study showed that orbifloxacin has
meaningful PAEs and PA-SMEs for E. coli and P. aeru-
ginosa isolates from dogs. The exposure concentrations
of orbifloxacin to induce PAE and PA-SME in this study
are achievable at each infection site (i.e., urine and skin)
by usual therapeutic doses [8,9]. For these organisms,

Table 1 PAEs and PA-SMEs of orbifloxacin and enrofloxacin for canine E.coli and P. aeruginosa isolates

Organism (origin) Antibiotic MIC (pg/ml) PAE (h)* ® PA SME (h)®
0.1 the MIC 0.2 the MIC 0.3 the MIC
E. coli 09-207 Orbifloxacin 0.125 0.53 (0.12-0.93) 0.80 (0.54-1.27) 61 (1.31-2.00) 3.04 (2.68-3.70)
Enrofloxacin 0.031 0.52 (-0.12-0.99) 0.76 (0.10-1.50) .15 (0.45-2.04) 3 (1.07-2.72)
E. coli 09-225 Orbifloxacin 2 0.05 (-0.28-0.27) 0.29 (0.09-0.51) 61 (0.20-0.84) 2 (046-1.31)
Enrofloxacin 05 3 (-0.11-0.54) 040 (-0.08-0.85) 0.60 (0.01-1.40) 0.84 (0.12-1.34)
E. coli (mean) Orbifloxacin - 0.29 0.55 111 203
Enrofloxacin - 032 0.58 0.87 1.38
P. aeruginosa 72 Orbifloxacin 2 0.62 (0.25-1.18) 9 (0.59-1.81) 1.65 (0.86-2.23) 3.34 (1.34-6.14)
Enrofloxacin 05 1.04 (0.79-1.39) 1.37 (1.08-1.81) 142 (1.25-1.66) 215 (1.37-2.71)
P. aeruginosa 33 Orbifloxacin 4 3 (-0.18-0.50) 0.88 (0.55-1.78) 4 (0.54-1.90) 0 (0.64-2.27)
Enrofloxacin 1 0.71 (0.05-1.53) 1.06 (0.31-1.95) 1.20 (0.43-2. 14) 4 (1.07-2.74)
P. aeruginosa (mean) Orbifloxacin - 037 1.04 140 247
Enrofloxacin - 087 122 1.31 1.94

#Organisms exposed to two times the MIC.
PAverages of three individual experiments; ranges in parentheses.
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however, other important factors affecting antimicrobial
potency (e.g. bactericidal effect [10] and postantibiotic
leukocyte enhancement [11]) remain to be clarified. To
additionally validate regimen of veterinary fluoroquino-
lones including orbifloxacin, further studies would be
needed.

Authors’ contributions

KH and TS carried out all experiments and equally contributed to this study.
KH was involved in the study design. KH, YK, and TT was preparation of the
manuscript. KH drafted the manuscript. All authors read and approved the
final manuscript.

Competing interests

This study was supported by a grant from DS Pharma Animal Health Co,,
Ltd,, Japan. The sponsor of the study had no role in the study design,
conduct of the study, data collection, data interpretation or preparing of the
manuscript.

Received: 4 October 2011 Accepted: 20 March 2012
Published: 20 March 2012

References

1. Odenhold I: Pharmacodynamic effects of subinhibitory antibiotic
concentrations. Int J Antimicrob Agents 2001, 17:1-8.

2. Spreng M, Deleforge J, Thormas V, Boisramé B, Drugeon H: Antibacterial
activity of marbofloxacin. A new fluoroquinolone for veterinary use
against canine and feline isolates. J Vet Pharmacol Ther 1995, 18:284-289.

3. Van den Hoven R, Wagenaar JA, Walker RD: In vitro activity of difloxacin
against canine bacterial isolates. J Vet Diagn Invest 2000, 12:218-223.

4. Carbone M, Pennisi MG, Masucci M, De Sarro A, Giannone M, Fera MT:
Activity and postantibiotic effect of marbofloxacin, enrofloxacin,
difloxacin and ciprofloxacin against feline Bordetella bronchiseptic
isolates. Vet Microbiol 2001, 81:79-84.

5. Fera MT, Losi E, Pennisi MG, Masucci M, Giannone M, Maugeri TL,
Carbone M: Potency and postantibiotic effect of four fluoroquinolones
against feline Pasteurella multocid isolates. Vet Rec 2002, 151:180-181.

6. Clinical and Laboratory Standards Institute: Performance Standards for
Antimicrobial Disk and Dilution Susceptibility Tests for Bacteria Isolated
From Animals; Approved Standard - Third Edition. CLS/ document M31-A3
Wayne, PA; 2008.

7. Licata L, Smith CE, Goldschmidt RM, Barrett JF, Frosco M: Comparison of
the postantibiotic and postantibiotic sub-MIC effects of levofloxacin and
ciprofloxacin on Staphylococcus aureu and Streptococcus pneumonia.
Antimicrob Agents Chemother 1997, 41:950-955.

8. Matsumoto S, Takahashi M, Yoshida M, Komatsu T, Kitadai Y, Horii Y,

Katae H: Absorption, distribution and excretion of orbifloxacin in dogs
and cats. Jan J Vet Med Assoc 1997, 50:470-474, in Japanese with English
summary.

9. Kay-Mugford PA, Weingarten AJ, Ngoh M, Zolynas R, White A, Katz T,
Simmons R, Varma KJ: Determination of plasma and skin concentrations
of orbifloxacin in dogs with clinically normal skin and dogs with
pyoderma. Vet Ther 2002, 3:402-408.

10.  Ganiere JP, Médaille C, Etoré F: In vitro antimicrobial activity of
orbifloxacin against Staphylococcus intermediu isolates from canine skin
and ear infections. Res Vet Sci 2004, 77:67-71.

11. Novelli A, Mazzei T, Fallani S, Cassetta MI, Conti S: In vitro postantibiotic
effect and postantibiotic leukocyte enhancement of tobramycin.

J Chemother 1995, 7:355-362.

doi:10.1186/1751-0147-54-16

Cite this article as: Harada et al.: Post-antibiotic effect of orbifloxacin
against Escherichia coli and Pseudomonas aeruginosa isolates from dogs.
Acta Veterinaria Scandinavica 2012 54:16.

Page 5 of 5

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolMed Central



http://www.ncbi.nlm.nih.gov/pubmed/11137642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11137642?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8583541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8583541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8583541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10826834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10826834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11356321?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11356321?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11356321?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12201261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12201261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9145850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9145850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9145850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12584677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12584677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12584677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15120955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15120955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15120955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8568546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8568546?dopt=Abstract

	Abstract
	Findings
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


