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Abstract Knowledge about the protozoan parasite fauna
in voles (Arvicolinae) in Austria is rather limited,
although some of these pathogens play an important
role in human medicine and cause zoonoses (e.g.,
Toxoplasma gondii and Encephalitozoon cuniculi).
Others are of relevance in veterinary medicine and have
a negative economic impact (e.g., Neospora caninum).
Two hundred sixty-eight common voles (Microtus arvalis)
and 86 water voles (Arvicola terrestris) from the most
western Austrian province, Vorarlberg, were analyzed with
PCR techniques for infections with T. gondii, N. caninum,
and E. cuniculi. Brain tissues of two common voles
(0.7%) and of four water voles (4.7%) tested positive for T.
gondii. Furthermore, analysis of four common voles (1.5%)
and two water voles (2.3%) generated positive findings for
N. caninum, and brain tissues of 16 common voles (6%) and
six water voles (7%) tested positive for E. cuniculi.
Accordingly, this study not only demonstrates the autoch-
thonous existence of the zoonotic parasites T. gondii and E.
cuniculi in voles in Vorarlberg, it also provides the first
evidence of an occurrence of N. caninum in animals of the

subfamily Arvicolinae, and it is an additional contribution
to investigations of the sylvatic cycle of N. caninum.

Introduction

The parasite fauna of rodents include several protozoan
species of significant relevance for human and veterinary
medicine, especially as a causative organism of zoonotic
diseases such as toxoplasmosis or neosporosis. Neospora
caninum, Toxoplasma gondii, and Encephalitozoon cuniculi
display an affinity to the central nervous system and infect a
wide range of domestic and wild mammals. Although the
common vole (Microtus arvalis) is the most abundant
mammalian species in Austria, basic knowledge about the
protozoan parasite fauna of central European voles is
limited. Common voles mainly inhabit grassland and
agricultural fields, while water voles prefer open, treeless
wetland habitats but are also found in agricultural areas.
Several definitive hosts of the examined parasites act as
predators of these voles. In several regions, common voles
are known to be the most important diet ingredient (33–
40%) of feral domestic cats (Biró et al. 2005). Farm cats as
well as foxes are known to make water voles their favorite
prey wherever vole population density is high (Weber and
Dailly 1998). Nevertheless, reliable data about the role of
voles in the epidemiology of the zoonotic diseases
mentioned above are lacking.

T. gondii is an obligate, intracellular coccidian parasite
which uses cats as its definitive host and a variety of
mammals and birds as intermediate hosts. T. gondii is an
important pathogen in humans, especially putting pregnant

H.-P. Fuehrer : I. Blöschl :A. Hassl (*)
Department of Specific Prophylaxis and Tropical Medicine,
Center for Physiology, Pathophysiology and Immunology,
Medical University of Vienna,
Vienna, Austria
e-mail: andreas.hassl@meduniwien.ac.at

C. Siehs
Department of Biomedical Engineering,
University of Applied Sciences Technikum Wien,
Hoechstaedtplatz 5,
1200 Vienna, Austria

Parasitol Res (2010) 107:469–473
DOI 10.1007/s00436-010-1905-z



women and AIDS patients at risk (Aspöck et al. 2002;
Aspöck and Hassl 1990). One method of infecting
humans is the ingestion of oocysts, which are temporarily
shed via feces from infected cats. However, stray cats may
also become infected by feeding on wild mammals or
birds, especially on rodents. Several investigators have
examined the distribution of T. gondii in wild and
domestic animals in Austria (e.g., Werner et al. 1973;
Frank 1978; Edelhofer 2004), but only once was a T.
gondii infection of a common vole reported from eastern
Austria (Frank 1978).

N. caninum, a coccidian species closely related to T.
gondii, has been known as a parasite of mammals since
1988. N. caninum is recognized as a pathogen of dogs, even
causing fatal neuromuscular diseases, and of cattle, where it
is a major cause of abortion (Dubey 2003). Although
humans produce antibodies against N. caninum via natural
antigen contact, there is no confirmed evidence of a
zoonotic infection (Dubey et al. 2007).

Recently the sylvatic cycle of N. caninum was
elucidated; it includes wild canides and ruminants. Dogs
and coyotes (Canis latrans) were demonstrated to
excrete oocysts of N. caninum as definitive hosts, and
antibodies to N. caninum were found in a variety of
canides including foxes (Gondim 2006; Wapenaar et al.
2006). At present, however, there have only been a
limited number of reports of N. caninum in rodents of
the subfamily Murinae (Huang et al. 2004; Hughes et al.
2006; Jenkins et al. 2007; Ferroglio et al. 2007; Romano
et al. 2009). There is a lack of knowledge about the role
of voles in the parasite’s cycle.

Microsporidiosis has been known as a disease of mammals
since 1922, mostly of domestic and laboratory animals (Didier
et al. 2000). Soon after the start of the AIDS pandemic in
1985, microsporidia were recognized as an opportunistic
human parasite. Infections with E. cuniculi were diagnosed
in several immunodeficient patients, especially in patients
undergoing an organ transplant, in AIDS patients, or in
persons with an idiopathic CD4+ T-lymphocytopenia (Mathis
et al. 2005). Although E. cuniculi is primary known as a
pathogen of rabbits, it has also been reported as a parasite in
murid rodents (reviewed in Mathis et al. 2005), but there is
no information about the prevalence of E. cuniculi in rodents
in Austria. The aim of this study was to prove the evidence
of T. gondii, N. caninum, and E. cuniculi in the brains of
wild common voles (M. arvalis) and water voles (Arvicola
terrestris) in a peri-urban area in western Austria.

Material and methods

Between September and December, 2004, a total of 411
voles were captured as part of a pest control program in the

peri-urban area of three cities (Dornbirn, Hohenems, and
Lustenau; Vorarlberg) in the most western part of Austria.
Out of the collected animals, 268 common voles (M.
arvalis) and 86 water voles (A. terrestris) were included in
this study. The vole’s carcases were stored at −18°C and
brought to the Medical University of Vienna for necropsy
and further examinations. Data about the sex, body weight,
and length to the base of the tail were gathered for each
vole during dissection. To exclude mix-ups with field voles
(Microtus agrestis), species determination of M. arvalis was
classified on the basis of the second molars of the upper
jaw. Brain samples were collected under clean laboratory
conditions and stored in 70% ethanol at room temperature.
The samples were homogenized with an automated homog-
enisator (Precellys®24, Peqlab, Austria), and the genomic
DNA was extracted within 24 h using QIAamp mini kits
(Qiagen GmbH & Co KG, Germany). The DNAwas stored
at −20°C until further procedures.

The T. gondii–PCRs were carried out using primers
bound to highly repetitive regions of the B1 gene described
by Burg et al. (1989). Primers NP6 and NP21 (Müller et al.
1996) were used for the detection of N. caninum DNA. For
evaluation of E. cuniculi, the primers MSP-3 and MSP-4B
were used, which enable a species determination within the
microsporidal LSU rRNA gene (Katzwinkel-Wladarsch et
al. 1996, 1997; Franzen and Müller 1999). All gene
amplifications were performed with a MolTaq Mastermix
(Molzym GmbH & Co. KG, Germany) using previously
reported protocols for T. gondii and E. cuniculi (e.g.,
Murphy et al. 2007). The PCR method used for the
detection of N. caninum DNA has been reported previously
(Müller et al. 1996). The amplification products were
analyzed by silver staining after flat-bed polyacrylamide
electrophoresis (Amersham Pharmacia, Austria).

A statistical analysis was performed in order to demon-
strate frequencies of parasite distribution in the populations
and to find statistically significant differences between
voles infested with parasites and those without parasites.
Frequency distributions were calculated by differentiating
region and species. Significance analyses were performed
by applying chi-square tests (95% confidence interval (CI))
whenever the test conditions were met. Those groups were
differentiated by species and weight, length, or by sex.

Results and discussion

Six voles tested positive for T. gondii, i.e., two of 264 M.
arvalis and four of 86 A. terrestris (Table 1). Overall, six
rodents demonstrated positive results for N. caninum, i.e.,
four of 264 M. arvalis and two of 86 A. terrestris.
Furthermore, 22 Arvicolinae were found to be positive for
E. cuniculi, i.e., 16 of 264 M. arvalis and six of 86 A.
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terrestris. One water vole captured in Hohenems tested
positive for both T. gondii and N. caninum.

For calculating statistically significant differences in
the groups being differentiated by species, weight, sex
or length, the test conditions for the groups with T.
gondii and N. caninum were not met due to the low
prevalence of parasites in those hosts. A significant
difference in the weight and length of voles with and
without E. cuniculi was not observed. Furthermore, there
was no significant difference of E. cuniculi infections and
the vole’s sex.

Although T. gondii is known to be a very common
parasite in central Europe and between 33% and 40% of the
human population in Austria is infected (Aspöck et al.
2002), the most important method of transmission (eating
pseudocysts in raw or undercooked meat or oral ingestion
of oocysts from cat feces) is not apparent. In Austria, there
is no tradition of consumption of raw meat, and within two
decades, the seroprevalence in pigs has decreased from
13.7% to <1% (Edelhofer 2004). This leads to the

assumption that the main sources of human infections are
oocysts excreted by cats. Hejlícek et al. (1997) reported a
seroprevalence of 1% in M. arvalis in the Czech Republic,
and in a recent study, Reperant et al. (2009) confirmed the
detection of antibodies to T. gondii in 5% of water voles
and 2.5% of common voles in the Canton of Geneva,
Switzerland. In our study, we were able to detect
comparable prevalence results of T. gondii in 0.7% of the
common voles and 4.7% of the water voles, which
strengthens the suggestion that the excretion of oocysts by
stray cats might be the main source of infection. Cats are
the main source of environmental contamination, and
infection rates in cats indicate the infection rate with T.
gondii in avian and rodent populations because cats become
infected by eating those animals (Hill and Dubey 2002).
Newer studies report that small wild rodents seem to be of
high importance for the maintenance of the sylvatic cycle of T.
gondii and serve as valuable indicators for the grade of
environmental contamination with zoonotic parasites of
carnivores (Reperant et al. 2009).

Table 1 Number of positive samples (n), prevalence (percent) with 95% CI for the different parasite species found in water and common voles in
Dornbirn, Lustenau, and Hohenems in Vorarlberg, Austria

+

Location Species Number % 95% CI

Toxoplasma gondii

Dornbirn Microtus arvalis 2 0.90 0.2–3.2

Arvicola terrestris 1 16.67 3.0–56.3

Hohenems Microtus arvalis 0 0.00 0.0–9.6

Arvicola terrestris 3 4.05 1.4–11.3

Lustenau Microtus arvalis 0 0.00 0.0–29.9

Arvicola terrestris 0 0.00 0.0–39.0

Neospora caninum

Dornbirn Microtus arvalis 4 1.79 0.7–4.5

Arvicola terrestris 0 0.00 0.0–39.0

Hohenems Microtus arvalis 0 0.00 0.0–9.6

Arvicola terrestris 2 2.70 0.7–9.3

Lustenau Microtus arvalis 0 0.00 0.0–29.9

Arvicola terrestris 0 0.00 0.0–39.0

Encephalitozoon cuniculi

Dornbirn Microtus arvalis 10 4.48 2.5–8.1

Arvicola terrestris 1 16.67 3.0–56.3

Hohenems Microtus arvalis 5 13.89 6.1–28.7

Arvicola terrestris 3 4.05 1.4–11.3

Lustenau Microtus arvalis 1 11.11 2.0–43.5

Arvicola terrestris 2 33.33 9.7–70.0

Total Microtus arvalis 268

Arvicola terrestris 86

Number of water voles (A. terrestris) examined: n=86 (nDornbirn=6; nHohenems=74; nLustenau=6). Number of common voles (M. arvalis) examined:
n=268 (nDornbirn=223; nHohenems=36; nLustenau=9)
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The most abundant wild canide species in Europe is the red
fox (Vulpes vulpes). In some habitats, Microtus voles act as
the main food source of red foxes (Lanszki 2005). Several
prevalence studies have described infections with N. cani-
num in red foxes using serological techniques (e.g., Sobrino
et al. 2008) and/or molecular biological methods (e.g.,
Murphy et al. 2007). A study on the seroprevalence in foxes
and dogs in Austria revealed an infection rate of 3.6% in
dogs, but out of 94 foxes examined, not a single one was
serologically positive for this coccidian parasite (Wanha et al.
2005). Only a handful of studies reported N. caninum in wild
murine rodents such as rats, house mice, and field mice. We
found DNA of N. caninum in 1.5% of the common voles and
2.3% of the water voles, which is comparable to the results
of Hughes et al. (2006) in mice and rats. Ferroglio et al.
(2007) detected prevalences up to 13.8% of N. caninum in
rats, mice, and field mice in western Italy. Overall, we were
able to detect this pathogen for the first time in rodents in
Austria. To the best of our knowledge, this is the first
worldwide report of infections with N. caninum inM. arvalis
and A. terrestris and in general in the subfamily Arvicolinae.

Although E. cuniculi is unlikely to be a common parasite
in humans, its zoonotic role is clear (Mathis et al. 2005). It
has been documented to infect a wide range of mammals
and is regularly diagnosed in laboratory rodents, especially
in hamsters, mice, and rats. There are only a few reports of
E. cuniculi infections in wild rodents. Muller-Doblies et al.
(2002) found E. cuniculi in one out of 30 wild rats in
Switzerland, and one serological study in Iceland showed
antibodies against this parasite in 4% of a population of
Apodemus sylvaticus and in 9% of the house mice (Mus
musculus) examined (Hersteinsson et al. 1993).

The results of our study can be summarized:

1. The occurrence of T. gondii infections in common and
water voles were confirmed.

2. N. caninum was evaluated in rodents of the subfamily
Arvicolinae (M. arvalis and A. terrestris). We are able
to report N. caninum parasitoses in rodents in Austria
for the first time ever.

3. For the first time, E. cuniculi was detected parasitizing
rodents in Austria.

Thus, this study represents not only a contribution to the
knowledge of the protozoan parasite fauna of Arvicolinae
in Austria but it also documents the autochthonous
distribution of parasites, which are of relevance for human
and veterinary medicine.

Acknowledgments We would like to thank Scott Northrup for
proofreading. We are very grateful to Univ. Prof. Dr. Anja Joachim
and Mag. Hanna L. Worliczek (Veterinary Parasitology Vienna,
University of Veterinary Medicine Vienna, Austria) for the contribu-
tion of Neospora caninum DNA. Furthermore, we gratefully acknowl-
edge the excellent technical assistance of Mrs. Ingrid Feuereis.

Ethical standards All voles were caught in 2004 in accordance
with the Vorarlberger provincial law as published in Lg Bl. Nr. 50/
2002.

Conflict of interest The authors declare that they have no conflict of
interest.

References

Aspöck H, Hassl A (1990) Parasitic infections in HIV patients in
Austria: first results of a long-term study. Zentralbl Bakteriol 272
(4):540–546

Aspöck H, Auer H, Walochnik J (2002) Toxoplasmose: Harmlose
Unpässlichkeit für Gesunde—lebensbedrohliche Krankheit für
Ungeborene und für AIDS-Patienten. Denisia 6:179–199,
German

Biró Z, Lanszki J, Szemethy L, Heltai M, Randi E (2005) Feeding
habits of feral domestic cats (Felis catus), wild cats (Felis
silvestris) and their hybrids: trophic niche overlap among cat
groups in Hungary. J Zool Lond 266:187–196

Burg JL, Grover CM, Pouletty P, Boothroyd JC (1989) Direct and
sensitive detection of a pathogenic protozoan, Toxoplasma
gondii, by polymerise chain reaction. J Clin Microbiol 27
(8):1787–1792

Didier ES, Didier PJ, Snowden KF, Shadduck JA (2000) Micro-
sporidiosis in mammals. Microbes Infect 2(6):709–720

Dubey JP (2003) Review of Neospora caninum and neosporosis in
animals. Korean J Parasitol 41(1):1–16

Dubey JP, Schares G, Ortega-Mora LM (2007) Epidemiology and
control of neosporosis and Neospora caninum. Clin Microbiol
Rev 20(2):327–367

Edelhofer R (2004) Seroepidemiologische Studien zur Toxoplasmose aus
human- und veterinärmedizinischer Sicht—eine Retrospektive der
letzten 25 Jahre in Österreich. Denisia 13:411–417, German

Ferroglio E, Pasino M, Romano A, Grande D, Pregel P, Trisciuoglio A
(2007) Evidence of Neospora caninum DNA in wild rodents. Vet
Parasitol 148(3–4):346–349

Frank C (1978) Protozoa of small mammals in the Neusidlersee
region. Angew Parasitol 19(3):137–154

Franzen C, Müller A (1999) Molecular techniques for detection,
species differentiation, and phylogenetic analysis of microspor-
idia. Clin Microbiol Rev 12(2):243–285

Gondim LF (2006) Neospora caninum in wildlife. Trends Parasitol 22
(6):247–252

Hejlícek K, Literák I, Nezval J (1997) Toxoplasmosis in wild
mammals from the Czech Republic. J Wildl Dis 33(3):480–485

Hersteinsson P, Gunnarsson E, Hjartardóttir S, Skírnisson K (1993)
Prevalence of Encephalitozoon cuniculi antibodies in terrestrial
mammals in Iceland, 1986 to 1989. J Wildl Dis 29(2):341–344

Hill D, Dubey JP (2002) Toxoplasma gondii: transmission,
diagnosis and prevention. Clin Microbiol Infect 8(10):634–
640, Review

Huang CC, Yang CH, Watanabe Y, Liao YK, Ooi HK (2004) Finding
of Neospora caninum in the wild brown rat (Rattus norvegicus).
Vet Res 35(3):283–290

Hughes JM, Williams RH, Morley EK, Cook DA, Terry RS, Murphy
RG, Smith JE, Hide G (2006) The prevalence of Neospora
caninum and co-infection with Toxoplasma gondii by PCR
analysis in naturally occurring mammal populations. Parasitology
132(Pt1):29–36

Jenkins MC, Parker C, Hill D, Pickney RD, Dyer R, Dubey JP (2007)
Neospora caninum detected in feral rodents. Vet Parasitol 143
(2):161–165

472 Parasitol Res (2010) 107:469–473



Katzwinkel-Wladarsch S, Lieb M, Helse W, Löscher T, Rinder H
(1996) Direct amplification and species determination of micro-
sporidian DNA from stool specimens. Trop Med Int Health 1
(3):373–378

Katzwinkel-Wladarsch S, Deplazes P, Weber R, Löscher T, Rinder H
(1997) Comparison of polymerase chain reaction with light
microscopy for detection of microsporidia in clinical specimens.
Eur J Clin Microbiol Infect Dis 16(1):7–10

Lanszki J (2005) Diet composition of red fox during rearing in a
moor: a case study. Folia Zool 54(1–2):213–216

Mathis A, Weber R, Deplazes P (2005) Zoonotic potential of the
microsporidia. Clin Microbiol Rev 18(3):423–445

Müller N, Zimmermann V, Hentrich B, Gottstein B (1996) Diagnosis
of Neospora caninum and Toxoplasma gondii infection by PCR
and DNA hybridisation immunoassay. J Clin Microbiol 34
(11):2850–2852

Muller-Doblies UU, Herzog K, Tanner I, Mathis A, Deplazes P (2002)
First isolation and characterisation of Encephalitozoon cuniculi
from a free-ranging rat (Rattus norvegicus). Vet Parasitol 107
(4):279–285

Murphy TM, Walochnik J, Hassl A, Moriarty J, Mooney J, Toolan D,
Sanchez-Miguel C, O’Loughlin A, McAuliffe A (2007) Study of
the prevalence of Toxoplasma gondii and Neospora caninum and
molecular evidence of Encephalitozoon (Septata) intestinalis
infections in red foxes (Vulpes vulpes) in rural Ireland. Vet
Parasitol 146(3–4):227–234

Reperant LA, Hegglin D, Tanner I, Fischer C, Deplazes P (2009)
Rodents as shared indicators for zoonotic parasites of
carnivores in urban environments. Parasitology 136(3):329–
337

Romano A, Trisciuoglio A, Grande D, Ferroglio E (2009) Comparison
of two PCR protocols for the detection of Neospora caninum
DNA in rodents. Vet Parasitol 159(2):159–161

Sobrino R, Dubey JP, Pabón M, Linarez N, Kwok OC, Millán J, Arnal
MC, Luco DF, López-Gatius F, Thulliez P, Gortázar C, Almería S
(2008) Neospora caninum antibodies in wild carnivores from
Spain. Vet Parasitol 155(3–4):190–197

Wanha K, Edelhofer R, Gabler-Eduardo C, Prosl H (2005)
Prevalence of antibodies against Neospora caninum and
Toxoplasma gondii in dogs and foxes in Austria. Vet Parasitol
128(3–4):189–193

Wapenaar W, Jenkins MC, O’Handley RM, Barkema HW (2006)
Neospora caninum-like oocysts observed in feces of free-ranging
red foxes (Vulpes vulpes) and coyotes (Canis latrans). J Parasitol
92:1270–1274

Weber JM, Dailly L (1998) Food habits and ranging behaviour of a
group of farm cats (Felis catus) in a Swiss mountainous area. J
Zool Lond 245:234–237

Werner H, Aspöck H, Janitschke K (1973) Serological studies on
the occurrence of Toxoplasma gondii among wild living
mammalian in eastern Austria. Zentralbl Bakteriol Orig A 224
(2):257–263

Parasitol Res (2010) 107:469–473 473


	Detection...
	Abstract
	Introduction
	Material and methods
	Results and 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


