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Abstract The present study was carried out to evaluate the
effects of static magnetic field (SMF) on antibiotic
sensitivity of Salmonella enterica subsp. enterica serovar
Hadar. We have evaluated antibiotic susceptibility using the
disc diffusion method following exposure to SMF. Our
results showed that exposure to a 200-mT SMF static
magnetic field increased the efficiency (p<0.01) of genta-
micin against Sa/monella Hadar but did not affect the
diameter of the inhibition zone of some other antibiotics
actives on Enterobacteria: penicillin, oxacillin, cephalotin,
neomycin, amikacin, tetracyclin, erythromycin, spiramycin,
chloramphenicol, nalidixic acid and vancomycin.

Keywords Static magnetic field - Salmonella Hadar -
Antibiotic susceptibility - Diameter of the inhibition zone
Introduction

Many investigations have shown that extremely-low-

frequency electromagnetic fields (ELM-EMFs) generated
by environmental sources, such as 50-60 Hz high voltage

Jihen Tagourti and Alya El May contributed equally to this work.

J. Tagourti - A. El May - A. Aloui * A. Chatti - A. Landoulsi
Laboratoire de Biochimie et Biologie Moléculaire,
Faculté des Sciences de Bizerte, Bizerte, Tunisia

R. Ben Aissa

Laboratoire de Contrdle des Eaux et Denrées Alimentaires,
Centre National des Salmonella, Shigella et Vibrio,

Institut Pasteur de Tunis, Tunis, Tunisia

J. Tagourti (D<)
Faculté des Sciences de Bizerte, 7021 Jarzouna, Tunisia
e-mail: tagourtijihen@yahoo.fr

transmission lines and other electronic appliances, affected
biological systems (Blank 1995). Many biological effects
related to the ELF-EMF have been reported in the literature.
Among these have been the effects on cell growth,
proliferation and cell viability (Raylman et al. 1996;
Potenza et al. 2004b; Ji et al. 2009; Obermeier et al.
2009), cell morphotype (Cellini et al. 2008), increased
calcium influx (Galvanoskis et al. 1999; Amara et al. 2004),
altered DNA in terms of point mutations (Potenza et al.
2004a), inhibition of nocturnal levels of melatonin (Brendel
et al. 2000), protein synthesis (Goodman et al. 1993),
transport of ions by cell membranes (D’Inzeo et al. 1993)
and gene transcription (Phillips et al. 1992). In terms of
electromagnetic field action in bacteria, several papers have
reported alterations on growth, DNA molecules and gene
expression (Galvanoskis et al. 1999; Potenza et al. 2004b;
El May et al. 2009). Escherichia coli cells exposed to an
extremely low frequency magnetic field (0.1 T) for 6.5 h
exhibited changes in viability compared to unexposed cells,
which had a viability 100 times higher than the control
(Justo et al. 2006). EI May et al. (2009) reported that a
static magnetic field (200 mT) induced a decrease of
colony-forming units (CFU) of Salmonella enterica subsp.
enterica serovar Hadar (S. Hadar) and an overexpression of
rpoA, katN, and dnaK mRNAs following 10 h of SMF
exposure indicating a stress status. In eukaryotes and
prokaryotes, the effect of SMF exposure could be mediated
by a modulation of ion transport into the cells and a
possible formation of free radicals (Strasak et al. 2002;
Amara et al. 2004). Staphylococcus epidermidis biofilms
had greatly increased susceptibility to gentamicin. There
was a reduction of at least 50% in the minimum biofilm
inhibitory concentration (CMI) of gentamicin after expo-
sure to a pulsed electromagnetic field (PEMF) (Pickering et
al. 2003).
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The application of static magnetic fields (5 Gauss) may
enhance the activity of gentamicin against biofilm-forming
Pseudomonas aeruginosa adherent to a polymer substrate
(Benson et al. 1994).

Salmonella spp. is a leading cause of bacterial foodborne
disease all over the world, causing a diversity of illnesses
including typhoid fever, gastroenteritis and septicemia
(D’Aoust 2000). In this study, we report an investigation
on antibiotic sensitivity of S. Hadar, with the aim of
detecting possible magnetic field-induced changes. In order
to reach this aim, the disc diffusion method was used.

Materials and methods
Magnetic field application

The static magnetic field (SMF) was produced as described
in El May et al. (2009) by a pair of cylindrical coils (each
coil: diameter 20 cm, and length, 13 cm) (Beaudouin, Paris,
France), powered by a transformer. The coils were water-
cooled and the temperature inside the coils was regulated at
the laboratory temperature of about 25°C. An Erlenmeyer-
shaped glass double phial (external diameter, 6 cm; external
height, 8 cm; internal diameter, 4 cm; internal height, 7 cm)
was used as sample holder. Cultures for magnetic field
exposure were fixed in the centre of the coil radius. The
induction of SMF was measured and standardized using a
Tesla meter. For this type of exposure, no shielding against
the natural variation of terrestrial MFs was required, their
intensity (0.075 mT) being insignificant compared with the
applied SMF. The temperature was maintained at 37°C
inside the glass double phial by water circulation, using an
incubator system composed of pump and resistance.
Control cultures were kept in the same conditions as the
exposed ones except that the magnetic field was turned off.

Bacterial strain and growth conditions

The bacterial strain used in this study was Salmonella
enterica subsp. enterica serovar Hadar (S. Hadar, isolate
287) (antigenic formula: 6.8; Z10/e,n,X) isolated from
chicken at the Institut Pasteur de Tunis (Tunisia) and stored
at —80°C. Cells were grown on Nutrient broth (Pronadisa;
Hispanleb, Madrid, Spain) (5 g polypepton and 3 g meat
extract per liter of distilled water, pH 7) and Nutrient agar
(15 g per liter).

Fresh bacterial cultures were used through the experi-
ments. Sa/monella Hadar cells were cultivated overnight at
37°C in 5 ml of culture medium in an 18-mm diameter tube.
The bacterial culture was then diluted with culture medium
to give the same initial concentrations (0.1 ODgqg). Control
cultures were kept in the same conditions as the exposed
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ones. Then, 1 ml aliquot was withdrawn under sterile
conditions from both the control and exposed cultures for
examination by light spectrophotometry at 600 nm.

Antibiotic susceptibility

Antimicrobial susceptibility tests were performed using the
agar diffusion method on nutrient agar.

An amount of 300 pul of each bacterial suspension (an
even cell suspension) were spread on agar plates. Antibiotic
disks were disposed manually. Antibiograms were per-
formed using the following antibiotics (BioMérieux,
France): penicillin 10 U (P), oxacillin 1 U (Ox), cephalotin
30 pg (CF), neomycin 30 pg (N30), amikacin 30 pg (AN),
tetracycline 30 pg (TE), erythromycin 15 pg (E), spiramycin
100 pg (SP), chloramphenicol 30 pg (C30), nalidixic acid
30 ug (NA), vancomycin 30 pg (VA) and gentamicin 10 pg
(GM). Following incubation for 18 h at 37°C, zone diameters
were measured by the standard methods.

Antibiograms were performed with increasing exposure
time measured against a no treatment control. For the
control experiments, the bacterial cultures were similarly
positioned; except that the magnetic field was turned off.
The diameter of inhibition zones of SMF (200 mT)-exposed
bacteria and untreated control during 12 and 24 h incuba-
tion were determined. Antibiograms were done for three
exposure experiments.

Statistical analysis

The differences between control and exposed cells for each
time point were determined using Student’s ¢ test. Means
are given with +SD of three different measurements of
inhibition zone diameters and the level of significance was
set at p<0.05.

Results

In order to determine the biological effects of static
magnetic field (200 mT) during 12 and 24 h on antibiotic
susceptibility to S. Hadar isolate 287, a standardized
bioassay using the disc diffusion method was applied. The
diameter of inhibition zones of exposed bacteria and
untreated control for each time point (12 and 24 h
incubation) were determined.

Effects of static magnetic field (200 mT, 12 h)
on antibiotics

Bacterial cells in liquid culture broth were exposed to a
200-mT static magnetic field for up to 12 h of growth (log
phase); antibiograms were then performed for the exposed
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Fig. 1 Inhibition zone
diameters of gentamincin by
Salmonella Hadar. a Control
(after 12 h incubation), b static
magnetic field (SMF)-exposed
bacteria (200 mT, after 12 h),
¢ SMF-exposed bacteria

(200 mT, 24 h)

bacteria and controls. As shown in Fig. 1, there was a 2 mm
difference between the gentamicin inhibition zone diameter
of the exposed cells (23 mm) and the controls (21 mm) after
12 h incubation. The compared analysis of the antibiograms
showed a significant increase (»p<0.01) of the gentamicin
inhibition zone diameter for the exposed bacteria (Fig. 2).

There was no significant effect of SMF (200 mT, 12 h)
exposure on the susceptibility to the other tested antibiotics:
penicillin, oxacillin, cephalotin, neomycin, amikacin, tetra-
cyclin, erythromycin, spiramycin, chloramphenicol, nalidixic
acid and vancomycin (Fig. 2).

Effects of static magnetic field (200 mT, 24 h)
on antibiotics

Bacterial cells in liquid culture broth were exposed to a
200-mT static magnetic field during 24 h (stationary phase);
antibiograms were then performed for the exposed bacteria
and controls. As shown in Fig. 1, there was a 2.2 mm
difference between the inhibition zone diameter of the
exposed cells (26.2 mm) and the controls after 24 h
incubation (24 mm). The compared analysis of the antibio-

26
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Diameter of inhibition zone (mm)

SP N30 AN NA C30 VA
Antibiotic

P CF OX TE E

Fig. 2 Effect of static magnetic field (200 mT, 12 h) exposure on
susceptibility of Salmonella Hadar to antibiotics. Comparison of the
diameter of the inhibition zones of different antibiotics. penicillin (P),
oxacillin (OX), cephalotin (CF), neomycin (N30), amikacin (4N),
tetracyclin (7E), erythromycin (E), spiramycin (SP), chloramphenicol
(C30), nalidixic acid (NA), vancomycin (VA4), gentamicin (GM). The
values are the means + SD of three different measurements of
inhibition zone diameters (Student’s ¢ test)

grams showed that a longer exposure time resulted in a
significant improvement (p<0.01) of effectiveness of
gentamicin after 24 h (Fig. 3).

There was no significant effect of SMF (200 mT, 24 h)
exposure on the susceptibility to the other tested antibiotics
(data not shown).

Discussion

In the present work, we studied the effects of SMF
(200 mT) on S. Hadar sensitivity to antibiotics. As it is
more difficult to evaluate the effect of low-intensity
magnetic fields because it may interfere with the earth's
magnetic field and because results are often conflicting, we
selected a high induction (200 mT) field. The static
magnetic field exposure (200 mT) induced a stress status
in S. Hadar (El May et al. 2009). Furthermore, Pickering et
al. (2003) showed that the Staphylococcus epidermidis
biofilms had greatly increased susceptibility to gentamicin.
There was reduction of at least 50% in the minimum
biofilm inhibitory concentration of gentamicin after expo-
sure to a pulsed electromagnetic field (PEMF). This PEMF

30+
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Diameter of inhibition zone (mm)
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1

0 12 24
Time (hours)

Fig. 3 Effect of static magnetic field (200 mT) exposure time (12 and
24 h) on susceptibility of Sa/monella Hadar to gentamicin. Compar-
ison of the diameter of the inhibition zones of gentamicin at different
time. The values are the means +SD of three different measurements
of inhibition zone diameters (Student’s ¢ test)
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has an effect on the efficacy of antibiotics in the treatment
of infection of orthopaedic implants (Pickering et al. 2003).

Our results (“Statistical analysis” and “Results” sections)
showed a significant increase in the effectiveness of
gentamicin (GM) on S. Hadar when exposed to a SMF
(200 mT, 12 and 24 h) (Figs. 1 and 3). However, the SMFs
did not induce modification of the susceptibility to the other
tested antibiotics (Fig. 2). The nature of antibiotics, their
mode of penetration inside the cell, or their mechanism of
action could be involved in this differential behavior. The
main theories that try to explain the biological effects of
electromagnetic fields are based on the possible effects on
the permeability of ionic channels in the membrane
(Galvanoskis and YfdSandblom 1999). To explain the
increase of the Salmonella sensitivity to gentamicin, it
could be hypothesized that penetration of antibiotic into
bacteria was enhanced. Further research is needed to
elucidate the related mechanism.

The presence of membrane potential sensitive ion
channels in E. coli (Berrier et al. 1993). Gentamicin, as
with other aminoglycoside antibiotic, is a cationic antibiotic
which binds reversibly to anionic sites of the bacterial cell
membrane dependent on concentration (Taber et al. 1987).
In our experiments, the result of SMFs subtly altering the
bacterial charge thereby was encouraging a relatively
higher accumulation of gentamicin. It may also be possible
that the static magnetic fields have an effect on the active
transport mechanisms in the bacterial cell membrane.

Gentamicin is an antibiotic present in some bone
cements and also in antibiotic beads used to treat infection.
This can affect ion transport into the cells and can result in
biological changes. The other possible effect is the
formation of free radicals caused by magnetic field
exposure. It is essential to establish the scope of this
technique and hence its potential value.

Acknowledgment This work was supported by the Ministry of
Higher Education, Scientific Research and Technology. The author
and the co-author contributed equally to this work.

References

Amara S, Abdelmelek H, Sakly M (2004) Effect of acute exposure to
magnetic field on ionic composition of frog sciatic nerve. Pak J
Med Sci 20:91-96

Berrier C, Coulombe A, Houssin C, Ghazi A (1993) Voltage-
dependent cationic channel of Escherichia coli. ] Membr Biol
133:119-127

Benson DE, Grissom CB, Burns GL, Mohammad SF (1994) Magnetic
field enhancement of antibiotic activity in biofilm forming
Pseudomonas aeruginosa. ASAIOJ 40(3):M371-M376

@ Springer

Blank M (1995) Electromagnetic fields: biological interactions and
mechanisms. BioSystems 35:175-178

Brendel H, Niehaus M, Lerchl A (2000) Direct suppressive effects of
weak magnetic fields (50 Hz and 16 2=3 Hz) on melatonin
synthesis in the pineal gland of Djungarian hamsters (Rhodopus
sungorus). J Pineal Res 29:228-233

Cellini L, Grande R, Di Campli E, Di Bartolomeo S, Di Giulio M,
Robuffo I, Trubiani O, Mariggio MA (2008) Bacterial response
to the exposure of 50 Hz electromagnetic fields. Bioelectromag-
netics 29:302-311

D’Aoust JY (2000) Salmonella. In: Lund BM, Baird-Parker TC,
Gould GW (eds) The microbiological safety and quality of foods.
Aspen, Gaithersberg, Maryland, USA, pp 1233-1299

D’Inzeo G, Pisa S, Tarricone L (1993) lonic channel gating under
electromagnetic exposure: a stochastic model. Bioelectrochem
Bioenerg 29(3):289-304

El May A, Snoussi S, Ben Miloud N, Maatouk I, Abdelmelek H,
Aissa R, Landoulsi A (2009) Effects of static magnetic field on
cell growth, viability, and differential gene expression in
Salmonella. Foodborne Pathog Dis 6(5):547-552

Galvanoskis J, YfdSandblom J (1999) Periodic forcing of intracellular
calcium oscillators. Theoretical studies of the effects of low-
frequency fields on the magnitude of oscillations. Bioelectrochem
Bioenerg 46:161-174

Galvanoskis J, Sandblom J, Bergqvist B, Galt S, Hammerius (1999)
Cytoplasmic Ca™™" oscillations in human leukemia T-cells are
reduced by 50 Hz magnetic fields. Bioelectromagnetics 20
(5):269-276

Goodman EM, Greenebaum B, Marron MT (1993) Altered protein
synthesis in a cell-free system exposed to a sinusoidal magnetic
field. Biochim Biophys Acta 1202(1):107-112

Ji W, Huang H, Deng A, Pan C (2009) Effects of static magnetic fields
on Escherichia coli. Micron 40(8):894-898

Justo OR, Perez VH, Alvarez DC (2006) Growth of E. coli under
extremely low frequency electromagnetic field. Appl Biochem
Biotechnol 134:155-163

Obermeier A, Matl FD, Friess W, Stemberger A (2009) Growth
inhibition of Staphylococcus aureus induced by low-frequency
electric and electromagnetic fields. Bioelectromagnetics 30
(4):270-279

Phillips JL, Haggren W, Tomas W1J, Ishida-Jones T, Adey WR (1992)
Magnetic induced-changes in specific gene transcription. Biochim
Biophys Acta 1132:140-144

Pickering SA, Bayston R, Scammell BE (2003) Electromagnetic
augmentation of antibiotic efficacy in infection of orthopaedic
implants. J Bone Joint Surg Br 85(4):588-593

Potenza L, Cucchiarini L, Piatti E, Angelini U, Dacha M (2004a)
Effects of high static magnetic field exposure on different DNAs.
Bioelectromagnetics 25:352-355

Potenza L, Ubaldi L, De Sanctis R, De Bellis R, Cucchiarini L,
Dacha M (2004b) Effects of a static magnetic field on cell
growth and gene expression in Escherichia coli. Mutat Res 561
(1-2):53-62

Raylman RR, Clavo AC, Wahl RL (1996) Exposure to strong static
magnetic field slows the growth of human cancer cells in vitro.
Bioelectromagnetics 17:358-363

Strasak L, Vetterl V, Smarda J (2002) Effects of low-frequency
magnetic fields on bacteria Escherichia coli. Bioelectrochemistry
55(1-2):161-164

Taber HW, Mueller JP, Miller PF, Arrows AS (1987) Bacterial
uptake of aminoglycoside antibiotics. Micromiol Rev 51:439—
457



	Static magnetic field increases the sensitivity of Salmonella to gentamicin
	Abstract
	Introduction
	Materials and methods
	Magnetic field application
	Bacterial strain and growth conditions
	Antibiotic susceptibility
	Statistical analysis

	Results
	Effects of static magnetic field (200&newnbsp;mT, 12&newnbsp;h) on antibiotics
	Effects of static magnetic field (200&newnbsp;mT, 24&newnbsp;h) on antibiotics

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


