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Abstract Recent studies of the neem seed product Mite-
Stop® showed that it has a good acaricidal effect against all
developmental stages of the poultry red mite, Dermanyssus
gallinae. In vitro tests proved an efficacy at direct contact,
as well as by fumigant toxicity. Light and scanning electron
microscopic (SEM) investigations showed no clear, mor-
phologically visible signs of an effect caused by fumigant
toxicity. Direct contact with the neem product, however,
seemed to be of great impact. Chicken mites turned dark
brown or even black after being treated with the neem
product. SEM analysis showed damages along the body
surface of the mites.
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Introduction

The poultry red mite Dermanyssus gallinae De Geer 1778
is the most important ectoparasite of layers in Europe
(Chauve 1998). The chicken mite is a blood-sucking
parasite that can lead to high economic losses. Control
and production losses in Europe have been estimated at
€130 million per annum (van Emous 2006; Mul et al.
2009). Heavy infestations can lead to severe stress among
the laying hens resulting in a decrease of egg production,
egg quality, weight gain in young birds, and it can even
cause death (Chauve 1998; Kirkwood 1967; Pospischil
2001). Furthermore, D. gallinae can act as a potential
vector and reservoir for several bacterial and viral patho-
gens such as Salmonella spp., Erysipelothrix rhusiopathiae,
Pasteurella multocida, Borrelia anserina, Coxiella burnetii,
chicken pox virus, Newcastle disease virus, and St. Louis
encephalitis virus (Chirico et al. 2003; Lundh et al. 2005;
Moro et al. 2007; Smith et al. 1945).

Control of the poultry red mite is still difficult today,
especially for food producing poultry, because there is
currently no registered compound available on the German
market. Chicken mites are usually controlled by treating
poultry houses with synthetic acaricides. Because of the
repeated use of these acaricides, some have become less
effective (Beugnet et al. 1997; Chauve 1998; Nordenfors et
al. 2001; Mul et al. 2009).

Due to the life habits of D. gallinae, less intensive
farming systems like barns, free range, and organic farming
show much higher prevalence rates than cage systems. The
ban of traditional cage systems for poultry in Europe by
2012, as well as the removal of acaricides from national
markets due to the increase in acaricide resistance and
welfare concerns, will probably increase the problems
caused by the poultry red mite (Sparangano et al. 2009).
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The present situation calls for studies on the efficacy of
alternative control methods such as i.e., plant-derived acar-
icides. The most important pesticides appear to be those
derived from the seeds of the neem tree Azadirachta indica A.
Juss. Several neem products proved to be efficacious against
viruses, bacteria, endoparasites, and arthropods (Schmutterer
2002). Moreover, the complex mixture of several different
bioactive analogues in neem is thought to restrict the
development of resistance (Mulla and Su 1999).

Recent studies on the acaricidal activity of the neem
product MiteStop® have shown its acaricidal effect against
all developmental stages of D. gallinae (Abdel-Ghaffar et
al. 2008, 2009; Locher 2009; Schmahl et al. 2010; Locher
et al. 2010). These studies proved not only an efficacy at
direct contact, but also showed a fumigant toxicity of the
extract.

In order to investigate morphologically visible effects
caused by the neem product, light and scanning electron
microscopic analyses of treated chicken mites had been
carried out.

Material and methods
MiteStop®

The acaricide MiteStop® is a patented product of Alpha-
Biocare GmbH, Diisseldorf (Germany). It is a special patented
formulation of the extract of the seeds of the neem tree
Azadirachta indica A. Juss. It is sold as a concentrated
product, which has to be diluted with tap water prior to use.

Mites

The mites were collected in different infested poultry
houses in Germany. All investigations were carried out
within 3 days after collection, mostly at the same day.

Treatment of mites

Four different methods of application were used. Method A
(wetting of individual mites) was used to evaluate the
contact toxicity of very small doses of the extract. Mites
were placed on a filter paper (Rundfilter MN 615,
Machery-Nagel) in a petri dish (92x16 mm, Sarstedt) and
were treated individually with 0.5 ul of a selected water
dilution (undiluted, 1:20, 1:40, 1:60, 1:80). The control
group was treated exclusively with water. Method Bl
(contact with wet acaricide) and method B2 (contact with
dried acaricide) were used to evaluate the toxicity of a
treated area. 0.3 ml of undiluted and diluted (1:20, 1:40,
1:60, 1:80) acaricide was applied to filter papers. Control
filter papers were treated with just water.

@ Springer

In method B1, the wet filter paper was placed in a petri
dish, and groups of about 20—30 mites were placed on the
filter paper. In method B2, the filter paper was left to dry at
room temperature before putting it into a petri dish. In order
to prevent any mites from escaping, the petri dishes were
sealed with Parafilm®.

Method C was conducted to investigate the vapour phase
toxicity. Groups of 20-30 mites were placed into an
Eppendorf cup (2 ml). The lid of the cups had been cut
off to seal the opening with a special foil allowing the
entrance of vapours. The sealed cups were then placed in a
glass container (20 ml). A folded filter paper treated like in
method B1 and B2 was added, and the container was sealed
with a plastic lid. The petri dishes and the glass containers
were stored at room temperature.

Light microscope analysis

For light microscope (LM) analysis, mites were examined
unfixed or were fixed in 4% formaldehyde for 1-2 h. The
fixed mites were then stored in a mixture of 70% ethanol
and 4% glycerin. Specimens were either embedded in pure
glycerin or in Hoyer’s medium (Pritchard and Kruse 1982).
The examination was done by using a light microscope
(Olympus BX50) with a digital camera (Olympus E-410).

Scanning electron microscope analysis

For scanning electron microscope (SEM) analysis, mites
were fixed in 5% glutaraldehyde in soda-cacodylate buffer
(0.1 M, pH 7.3) for 24 h, then rinsed with soda-cacodylate
buffer (four times, 10 min/wash). A dehydration in a graded
acetone series (50, 60, 70, 80, 90, 96, and 100%, 5 min
each) followed. Mites were then stored in 100% acetone at
4°C. Critical point drying with CO, as the transition fluid

Fig. 1 Light micrograph of an untreated D. gallinae that had sucked
blood (black dots), and is in the phase of digestion
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Fig. 2 Light micrograph of an adult stage of D. gallinae. Since it is
fully engorged with blood, the body appears (name giving) completely
red

C | Am

Fig. 3 a, b LM micrographs of two MiteStop®-treated (method B1)
mites embedded in Hoyer's medium. Most of the body is coloured like
amber. a Ventral view. The opisthosoma is coloured greyish white. b
Caudolateral view. ¢, d LM micrographs of two MiteStop®-treated

0.1 mm

was done with the critical-point apparatus CP II 120
(Balzers Union, Witten, Germany). Dried mites were
sputtered with gold using the Sputtering Device (Balzers
Union, Witten, Germany) and then examined using the
scanning electron microscopes AMR 1000 (Leitz) and 1430
VP (LEO).

Results

Light microscope analysis

The LM analysis showed that untreated stages (larvae,
nymphs, adults) sucked or nonfed ones showed the typical
structure even after incubation in water (Figs. 1, 2).
However, most of the treated mites (method A and B1)
turned brown or even black and got a shiny surface (Fig. 3).
Many mites were covered in MiteStop® completely
although they only came into contact with the neem

D 0.1 mm

mites (method B1) on a filter paper. ¢ Cranioventral view. The colour
of the body is brown and black with a shiny surface. d Lateral view of
a very dark coloured mite. The body surface is shiny
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Fig. 4 a, b SEM micrographs of an untreated mite. Ventral view of the opisthosoma. The soft cuticle (SC) is folded. The anale (4N) is made of
hard cuticle. The cribrum (CR) has its position at the caudal end of the anale. Its tiny teeth are clearly visible. AO anal opening

product through their legs or the ventral part of the body.
Mites treated according to methods B2 and C showed no or
only slight changes in appearance. A few mites appeared

dry.
Scanning electron microscopic analysis

Mites treated according to method B2 (contact with dried
acaricide) showed no or only slight changes in morphology.
Some of the treated mites shrivelled slightly. Method C
(fumigant toxicity) introduced no visible effect.

Many mites treated with the acaricide after method A
(wetting of individual mites) and Bl (contact with wet
acaricide) had a dry appearance and had shrunk dorsoven-
trally. The whole body surface was covered with particles
of different sizes. Clear structures of the integument, like
the parallel arrangement of the soft cuticle or the teeth of
the cribrum, were lost (Figs. 4, 5).

Discussion

The aim of the LM and SEM analyses was to detect
changes in the morphology in the treated mites that could
explain the effect caused by the neem product. Many of the
treated mites turned into a dark brown or even black colour.
Maurer (1985) described the same effect in moths of the
species Ephestia kiihniella which were also treated with an
extract of the seeds of the neem tree. He assumed that the
effects resemble the development of the so-called black
bodies, which are caused by azadirachtin and leading to an
accumulation of melanized haemocytes.

The shiny surface is likely to show that the neem product
covers the mite completely, even though the mite came only
in contact with the treated filter paper by its legs. SEM
micrographs showed particles of the neem product all over
the body. The particles were glueing to the surface of the
hard and soft regions of the cuticle or had even sunk into

Fig. 5 a, b SEM micrographs of a treated mite. Ventral view of the opisthosoma. The soft cuticle (SC) and the anale (4N) are covered with
particles of different sizes. The parallel arrangement of the soft cuticle (SC) is lost. The teeth of the cribrum (CR) have lost their clear form
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the soft cuticle, destroying the parallel arrangement of
foldings. It might be possible that these particles could have
an effect on the respiratory system of the mites by blocking
the stigmata and pores. Further investigations are necessary.

The neem product seems to interact with the cuticle
resulting in severe damages. An effect similar to this was
also described for amorphous diatomaceous earth (Mewis
and Ulrichs 1999). Diatomaceous earth breaks the water
barrier of the cuticle and increases the transpiration rate of
water across the cuticle. As a result, the mites die from
dehydration.

Considering that the fumigant toxicity does not lead to an
effect visible by LM and SEM, further investigations should
be carried out by using a transmission electron microscope
(TEM). TEM investigations could also draw some conclu-
sions about the effect on the cuticle of the chicken mites.
However, from our pilot examinations, it is already known
that, e.g., in lice, the product covers the fine aquaeous layer at
the end of the tracheoles thus, blocking mechanically the
transport of oxygen into the cells at the end of the tracheoles.
The results described here were confirmed in mite stages
treated in vivo in Germany and Egypt (Abdel-Ghaffar et al.
2008, 2009; Schmahl et al. 2010).

Acknowledgements The authors would like to thank all the
members of the Institute of Zoomorphology, Zoobiology and
Parasitology of the Heinrich-Heine-Universitdt Diisseldorf and of
Alpha-Biocare GmbH (Germany) for their support. Furthermore, we
thank Prof. Dr. Schein (Freie Universitdt Berlin, Germany) for his
cooperation. We also acknowledge the grateful support of the Center
of Excellence of the College of Science, King Saud University,
Riyadh, Saudi Arabia.

References

Abdel-Ghaffar F, Sobhy HM, Quraishy SA, Semmler M (2008) Field
study on the efficacy of an extract of neem seed (MiteStop®)
against the red mite Dermanyssus gallinae naturally infecting
poultry in Egypt. Parasitol Res 103:481-485

Abdel-Ghaffar F, Semmler M, Rasheid KAS, Mehlhorn H (2009) In
vitro efficacy of ByeMite® and MiteStop® on developmental
stages of the red chicken mite Dermanyssus gallinae. Parasitol
Res 105:1469-1471

Beugnet F, Chauve C, Gauthey M, Beert L (1997) Resistance of
poultry red mite to pyrethroids in France. Vet Rec 140:577-579

Chauve C (1998) The poultry red mite Dermanyssus gallinae De
Geer, 1778: current situation and future prospects for control. Vet
Parasitol 79:239-245

Chirico J, Eriksson H, Fossum O, Jansson D (2003) The poultry red
mite, Dermanyssus gallinae, a potential vector of Erysipelothrix
rhusiopathiae causing erysipelas in hens. Med Vet Entomol
17:232-234

Kirkwood AC (1967) Anaemia in poultry Infested with the red mite
Dermanyssus gallinae. Vet Rec 80(17):514-516

Locher N (2009) Untersuchungen zur Wirksamkeit eines Neem-
Préparates (Mite-Stop®) auf die Entwicklungsstadien der Roten
Vogelmilbe Dermanyssus gallinae. Free University Berlin,
Germany, Doctoral Thesis

Locher N, Al-Rasheid KAS, Abdel-Ghaffar F, Mehlhorn H (2010) In
vitro and field studies on the contact and fumigant toxicity of a
neem-product (Mite-Stop®) against the developmental stages of
the poultry red mite Dermanyssus gallinae. Parasitol Res.
doi:10.1007/S00436-010-1882-2

Lundh J, Wiktelius D, Chirico J (2005) Azadirachtin-impregnated
traps for the control of Dermanyssus gallinae. Vet Parasitol
130:337-342

Maurer G (1985) Untersuchungen zur Wirkung von Neem-Extrakten
(Azadirachta indica A. Juss., Meliaceae) auf Vorratsschadlinge
sowie Erprobung von Methoden zur Priifung von Neem-
Extrakten verschiedener Herkunft. Doctoral Thesis, Giessen,
Germany

Mewis 1, Ulrichs C (1999) Wirkungsweise amorpher Diatomeenerden
auf vorratsschiadliche Insekten. Untersuchung der abrasiven
sowie sorptiven Effekte. J Pest Sci 72:113-121

Moro CV, Chauve C, Zenner L (2007) Experimental infection of
Salmonella enteriditis by the poultry red mite, Dermanyssus
gallinae. Vet Parasitol 146:329-336

Mul M, Van Niekerk T, Chirici J et al (2009) Control methods for
Dermanyssus gallinae in systems of laying hens. Results of an
international seminar. World Poultry Sci J 65:589-598

Mulla MS, Su T (1999) Activity and biological effects of neem
products against arthropods of medical and veterinary impor-
tance. J] Am Mosq Control Assoc 15(2):133-152

Nordenfors H, Hoglund J, Tauson R, Chirico J (2001) Effects of
permethrin impregnated plastic strips on Dermanyssus gallinae
in loose-housing systems for laying hens. Vet Parasitol 102:121—
131

Pospischil R (2001) Die Rote Vogelmilbe Dermanyssus gallinae
(Acarina, Mesostigmata, Dermanyssidae): Biologie und Bekdamp-
fung. Deutsche Gesellschaft fiir Allgemeine und Angewandte
Entomologie e.V., 15. Jahrgang, Heft 4

Pritchard MH, Kruse GOW (1982) The collection and preservation of
animal parasites. University of Nebraska Press, Lincoln and
London

Schmahl G, Al-Rasheid KA, Abdel-Ghaffar F, Klimpel S, Mehlhorn H
(2010) The efficacy of neem seed extracts Tre-san®, MiteStop®
on a broad spectrum of pests and parasites. Parasitol Res epub
ahead of print

Schmutterer H (2002) The neem tree Azadirachta indica A. Juss. and
other meliaceous plants, Neem Foundation, Mumbai

Smith MG, Blattner RJ, Heys FM (1945) Further isolation of St.-
Louis encephalitis virus — congenital transfer of virus in chicken
mite (Dermanyssus gallinae). Proc Soc Exp Biol Med 59:136—
138

Sparangano O, Pavlicevic A, Murano T, Camarda A, Sahibi H,
Kilpinen O, Mul M, van Emous R, le Bouquin S, Hoel K,
Cafiero MA (2009) Prevalence and key figures for the poultry
red mite Dermanyssus gallinae infections in poultry farm
systems. Exp Appl Acarol 48:3—-10

Van Emous R (2006) Practical method for on-farm monitoring of Red
Mite (Dermanyssus gallinae) infestation. Seminar “Control
methods for Dermanyssus gallinae in systems for laying hens”,
Wageningen

@ Springer


http://dx.doi.org/10.1007/S00436-010-1882-2

	Light and scanning electron microscopic investigations on MiteStop®-treated poultry red mites
	Abstract
	Introduction
	Material and methods
	MiteStop®
	Mites
	Treatment of mites
	Light microscope analysis
	Scanning electron microscope analysis

	Results
	Light microscope analysis
	Scanning electron microscopic analysis

	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


