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Summary

An epidemiological survey of 1688 free-ranging raccoons
(Procyon lotor) captured on the Japanese main islands of
Hokkaido, Honshu and Kyushu was undertaken to determi-
ne whether Baylisascaris procyonis, which provokes fatal
neurological larva migrans was present; however, the
worm was not detected in any of these individuals. A hel-
minthological investigation was carried out on 229 of the
captured raccoons and the following worms obtained: To-
xocara tanuki, Porrocaecum sp., Molineus legerae, Ancy-
lostoma kushimaense, Aonchotheca putorii, Centrorhyn-
chus sp., Centrorhynchus bazaleticus, C. elongatum, Pla-
giorhynchidae gen sp., Hemiechinosoma sp., Metagonimus
takahashii, M. miyatai, Euparyphium sp., Plagiorchis mu-
ris, Brachylaima sp., and Taenia hydatigena. These were
the first records of Porrocaecum sp., M. miyatai, Brachy-
laima sp. and T. hydatigena obtained from Japanese feral
raccoons. Scanning electron microscopic and/or molecular
analyses were performed for both 7. tanuki and T. hydati-
gena as these helminths both have a zoonotic counterpart
amongst their families.

Key words: parasitic helminths; Procyon lotor; Japan
Introduction

Feral raccoons (Procyon lotor) are an invasive alien spe-
cies in Japan and present a risk for parasitic helminth di-
sease outbreaks. One of the most severe pathogenic agents
provoked by the raccoons is the fatal neurological larva
migrans caused by Baylisascaris procyonis (Nematoda:
Ascarididae) (Kazacos, 2001). As raccoons have spread
throughout Japan, a large scaled epidemiological investi-
gation of natural helminth infection is extremely important.
Initially, a screening survey that involved a naked-eye exa-
mination to determine the presence/or absence of this
worm was undertaken in 1688 captured individuals. Se-
cond, 229 of these raccoons underwent a detailed helminth

examination to detect minute zoonotic helminths such as
genera Strongyloides (Nematoda: Strongyloidae) and Echi-
nococcus (Cestoda: Taeniidae).

Materials and Methods

Naked-eye examination for detection of Baylisascaris pro-
cyonis

The Hokkaido Government authorized the capture of 1688
raccoons for research purposes in the Ishikari, Sorachi and
Hidaka Districts (from 43°20' N to 42°30' N and from
141°15" E to 142°10' E) between April 1999 and Septem-
ber 2005 (Fig.1). The raccoons were transported to the
Wild Animal Medical Center (WAMC) at Rakuno Gakuen
University (RGU) where they were euthanized. Their bo-
dies were measured and maturity determined by the mor-
phological characteristics of their skulls and canines (Grau
et al., 1970). Both speciemens from the raccoons collected
in Hokkaido were registered and preserved as voucher
specimens in the WAMC (RGU), Japan (Matoba et al.,
2006).

Entire intestinal tracts were removed from all 1688 rac-
coons and either stored at -20°C or fixed in 70 % ethanol
prior to helminthological examination. Among the tracts,
small intestines were examined by naked-eye for the pre-
sence/or absence of B. procyonis.

Precise helminth examination of gastro-intestines

The intestinal contents of 171 raccoons captured in Noppo-
ro Forest Park (NFP), Ishikari District, and immediately
adjacent areas of the park (43°03' N, 141°21' E) , Hokkai-
do Island, 27 captured in Karuizawa (36°25' N, 138°38' E),
Nagano Pref., Honshu Island, 13 captured in Kobe (34°35'
N, 135°13' E), Hyogo Pref., Honshu Island, and 18 captu-
red in Sasebo (33°01' N, 129°44' E), Nagasaki Pref., Kyu-
shu Island (Fig. 1) were examined with a dissecting micro-
scope to detect minute helminths such as genera Strongy-
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loides and Echinococcus that are less than ca. 3 mm in
size. The raccoons collected from NFP were chosen as re-
presenting those from the north of Japan for this analysis
as the park is located in Sapporo -the population of Sappo-
ro is about 1,850,000 and is the capital city of Hokkaido-
and is an area of natural woods that is a favored ecotourism
area on Hokkaido.

Collection of intestinal samples was performed at the
WAMC. Once collected, the helminths were placed in lac-
to-phenol solution and examined morphologically. A ca-
mera lucida (OLYMPUS Model BH2-DA) was used to
measure the helminths and then voucher specimens were
stored at the WAMC (RGU), Japan (Matoba et al., 2006).
To achieve positive identification of male ascarid speci-
mens, especially Toxocara or Baylisascaris, the key mor-
phological characteristics of the cloacal region were obser-
ved. A scanning electron microscope (SEM) was also used
for positive identification of this genera. Some ascarids
were prepared using standard procedures (see Wiger et al.,
1978) and observations were made using a JEOL JSM-S1
electron microscope. Important morphological character-
ristics of the perianal region of these ascarids were docu-
mented photographically.

Molecular examination

Positively identified toxocarids and taeniids were used for
molecular biological examination. Total DNA was isolated
using an Easy-DNATM isolation kit (Invitrogen) with so-
me modification of the manufacturer's instructions. The
partial mitochondorial 12S rRNA gene was amplified by
PCR from the genomic DNA using the oligonucleotide
primers P60F: 5-TTAAGATATATGTGGTACAGGATT
AGATACCC-3' and P375R: 5'-AACCGAGGGTGACGG
GCGGTGTGTACC-3" as reported by Dinkel et al. (1998).
This primer set was designed for the detection of DNA of
Echinococcus multilocularis and related tapeworms.

For the detection of DNA from genera Toxocara, Toxos-
caris and Baylisascaris, the primers LC1F:5’-CGAGTAT
CGATGAAGAACGCAGC-3" and HC2R: 5’-ATATGC
TTAAGTTCAGCGGG-3" were used (Yagi et al., 1999).
The PCR reaction (50 pl) was performed for 45 cycles,
each cycle consisted of denaturation for 1 min at 92°C,
annealing for 1 min at 52°C and elongation for 1 min at
72°C. 1.25 units of AmpliTaq GoldTM (Perkin Elmer Co)
were used for Taq Polymerase in each reaction. The PCR
products were electrophoresed in 1.5 % agarose gel. The
DNA fragment was then extracted from the agarose gel,
purified using glass beads and sequenced for both DNA
strands using a dye-termination kit and model 377, DNA
sequencer (Perkin Elmer Co). The nucleotide sequence
obtained was aligned with the sequences of the five or six
known species of ascaroid nematode reported by Jacobs et
al. (1997), Zhu et al. (1998) and Yagi et al. (1999).

Results and Discussion

1. Naked-eye detection of Baylisascaris procyonis
The raccoon roundworm (B. procyonis) was not isolated
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from the gastrointestinal contents of the 1688 individuals
collected in the present survey. This worm was also not
found in studies done by Miyashita (1992) and Sato and
Suzuki (2006) who investigated 25 individuals captured in
Osaka Pref. and 531 free-ranging raccoons captured in Wa-
kayama Pref., Honshu Island, respectively. Thus, no rac-
coon roundworms have been found in the 2244 free-rang-
ing raccoons examined to date. However, the prevalence of
roundworms in captive raccoons in Japanese zoos is very
high, and outbreak of the fatal neurological larva migrans
caused by roundworms in captive mammals has occurred
in zoos (Miyashita, 1993; Furuoka et al., 2003; Sato et al.,
2002, 2003, 2005b). It is not uncommon for taxa parasites
to occur in free ranging raccoons in Japan: 7. tanuki and
Porrocaecum sp. were obtained in the present survey and
Contracaecum rudolphii (syn. C. spiculigerum) was obtai-
ned from 5 individuals in a study performed by Sato and
Suzuki (20006).
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Fig.1. Geographic distribution of feral raccoons examined in the
present study

2. Positive identification of toxocarid and taeniid speci-
mens

Although B. procyonis was not found in the present survey,
two ascarid nematodes and an immature taenid were detec-
ted in the small intestine of free-ranging raccoons captured
in NFP. As the Ascariidae and Taeniidae families are in-
cluded in the classification of severe zoonotic helminths,
their presence was considered as a positive identification.

Ascarid specimens

One of the ascarids obtained was a mature male: body 33.7
mm in length, 0.8 mm in width; anterior extremity of the
body lacked interlabia; oesophagus 3.2 mm in length with
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Fig.2. SEM micrograph of Toxocara tanuki from a feral raccoon
collected in Hokkaido, Japan

cimen with five or six species of ascarid (Figs 3 — 4), this
ascarid was completely identical in sequence to 7. tanuki
obtained from a raccoon dog (Nyctereutes procyonoides)
captured in the Miyazaki Pref. and also a raccoon captured
in Sapporo (Yagi et al., 1999).

The other ascarid specimens were in larval form, the pre-
sence of intestinal cecum meant that they were identical to
the genus Porrocaecum. However, DNA extraction from
these larvae was unsuccessful.

Ascarid nematodes from free-ranging raccoons in Japan
have been reported; for example, Sato and Suzuki (2006)
reported Contracaecum rudolphi (syn. C. spiculigerum)
from 5 individuals. However, a method for the positive
identification of ascarids should be established to support
future epidemiological surveys.

Taeniid specimen

This specimen consisted of a scolex and several immature
segments but was without genital organs: strobila approxi-
mately 4.2 mm in length and 1.2 mm in width; scolex with
four suckers, 0.26 mm in diameter and rostellum 0.038 mm
in diameter (Fig. 5), two rows of large and small hooks on
the rostellum (Fig. 5), the large hooks 15 in number, 0.2 —
0.22 mm in length, and the small ones 15 in number, 0.14

ascarcid nematode from raccoon GCAGACACAT TGAGCACTAA AATTTCGAAC GCACATTGCG CCATCGGGTT 50
Toxocara canis selekcksekolol rdlekiokdokaok  skefokdolokioiol Seeinieiolokioiik kel CeRk B
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Fig. 3. Alignment of the partial 5.8 rDNA sequences of an ascaroid nematode collected from a raccoon and 6 known species of ascaroid
nematodes
The nucleotide sequences of Toxocara canis, T. cati, Toxascaris lenonina and Baylisascaris procyonis are quoted from Zhu et al. (1998) and B.
transfuga and Toxocara tanuki are quoted from Yagi et al. (1999). The ascaroid nematodes from the raccoon, Toxocara tanuki are determined in
this study. Asterisks («) indicate sequence similarity with the raccoon ascaroid nematode. The nucleotide sequence of the ascaroid nematode has
been deposited in the DDBJ/EMBL/Genbank nucleotide sequence databases with the accession number AB245964.

ventriculus, but lacked appendices or intestinal caecum in
its base; spicules over 2.3 mm in length and lacked tips;
cloacal region without a rough area (Fig. 2). Although this
species appeared to be identical to Toxocara tanuki, we
performed molecular analysis on this specimen. According
to an alignment of the nucleotide sequences of the partial
5.8SrDNA gene and ITS-2 rDNA from the present spe-

—0.16 mm in length, respectively. Measurements and mor-
phological characteristics of the scorex of the present spe-
cimen were almost the same as those recorded for Taenia
hydatigena (Abuladze, 1964). Although DNA extraction
from this sample was unsuccessful and therefore, this
sample could not be molecular biologically identified, the
present species was identified as T. hydatigena.
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Fig. 4. Alignment of the ITS-2 rDNA sequences of an ascaroid nematode collected from a raccoon and 5 known species of ascaroid nematodes
The nucleotide sequences of Toxocara canis, T. cati and Toxascaris lenonina are quoted from Jacobs ef al. (1997) and Baylisascaris transfuga and
Toxocara tanuki are quoted from Yagi et al. (1999). The raccoon ascaroid nematodes, Toxocara tanuki are determined in this study. Asterisks ()
indicate alignment of bases that are common to the raccoon ascaroid nematode and the 5 other ascaroid nematode species. The nucleotide
sequence of the ascaroid nematode collected from a raccoon has been deposited in the DDBJ/EMBL/Genbank nucleotide sequence databases with
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Fig. 5. Scolex of Taenia hydatigena obtained from a raccoon in

Hokkaido
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the accession number AB245965

This is first report of this taeniid species collected from a
raccoon in the world; however, Matoba et al. (2003) re-
ported Taenia taeniaeformis from a free-ranging raccoon
in NFP in 2001. The Taeniidae family includes the zoono-
tic pathogens Echinococcus spp. and Taenia spp. (Abula-
dze, 1964); hence, making this report important.

3. Other helminths obtained from free-ranging raccoons

Another 9 helminth species were collected from Hokkaido
include: namely, 3 nematode species, Molineus legerae
(Molineidae), Ancylostoma kushimaense (Ancylostomidae)
and Aonchotheca putorii (Capilariidae); 1 acanthocephalan
species, Centrorhynchus sp. (Centrorhynchiidae); 5 trema-
tode species, Metagonimus takahashii (Metagonimidae),
M. miyatai, Euparyphium sp. (Echinostomidae), Plagior-
chis muris (Plagiorchiidae) and Brachylaima sp. (Brachy-
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laimiidae) (Tab. 1). T. tanuki, Euparyphium sp. and M. ta-
kahashii have previously been reported by Asakawa et al.
(2000), however, our study is the first report of the other
helminth species in Hokkaido, and the first report of Poro-
caecum sp., M. miyatai, Brachylaima sp. and T. hydatigena
in Japanese feral raccoons.

The following helminths were collected from raccoons
from Honshu and Kyushu: Molineus sp., Metagonimus ta-
kahashii, Echinostomidae gen. sp., Centrorhynchus baza-
leticus, C. elongatum, Plagiorhynchidae gen sp, and He-
miechinosoma sp. (Tab. 2). Although Sato et al. (2005a)
reported 6 acanthocephalan species that principally infest
avian species in Wakayama Pref., Honshu Island, they did
not find Hemiechinosoma sp.. The genus Hemiechinosoma
that was collected from the present study is also a typical
avian acanthocephalan species (Ryzhikov et al, 1985).
Previous reports of parasitic helminths collected from feral
raccoons captured in Wakayama Pref. have shown that
Strongyloides procyonis and Physaloptera sp. are promi-
nent (Sato & Suzuki, 2006). As S. procyonis is a zoonotic
nematode (Little, 1965), it was important to examine our
specimens for the presence of this nematode; however, our
findings were negative.

Acknowledgements

The present survey was supported in part by Grant-in-Aids
(Nos. 14560271 and 18510205) and by the High Technolo-
gical Research Center (Rakuno Gakuen Univ.) from the
Ministry of the Education, Science and Culture of Japan.
We are grateful for donation of the raccoon samples pro-
vided by the local government offices, EnVision, Hokkai-
do Forest Management Corporation, Nopporo Natural Fo-
rest Park Office, NPO Picchio, Museum of Nature and Hu-
man Activities Hyogo, and Raccoon Research Group.
Thanks are also due to Y. Asakawa, K. Hattori, Y. Fukue,
M. Yokoyama, H. Watanabe, and T. Yoshino for their kind
assistance of sampling and helminthological analysis.

References

ABULADZE, K. 1. (1964): Taeniata of Animals and Man and
Caused by Them. lzdatel'stvo"Nauka", Moscow (in Rus-
sian)

ASAKAWA, M., KURACHI, T., WILDLIFE ECOLOGICAL SO-
CIETY (1999): Parasitic helminths of raccoons in Hokkaido,
Japan. Jpn. J. Zoo. Wildl. Med., 4: 101 — 103 (in Japanese
with English summary)

ASAKAWA, M., MATOBA, Y., YAMADA, D., Kamiva, T.
(2000): Review of the parasitological state of feral rac-
coons captured in Nopporo National Park and its proxi-
mity, Hokkaido. J. Rakuno Gakuen Univ., Nat. Sci., 25: 1 —
8 (in Japanese with English summary)

DINKEL, A., NICKISCH ROSENEGK, M., BILGER, B., MERI,
B., MERLI, M., Luctus, R., RoMIG, T. (1998): Detection of
Echinococcus multilobularis in the definitive host: Copro-
diagnosis by PCR as an alternative to necropsy. J. Clin.
Microbiol., 36: 1871 — 1876

FuruokA, H., SATO, H., KUBO, M., OWAKI, S., KOBAYA-
SHI, Y., MATsul, T., KamMiyA, H. (2003): Neuropatho-
logical observation of rabbits (Oryctolagus cuniculus) af-
fected with raccoon roundworm (Baylisascaris procyonis)
larva migrans in Japan. J. Vet. Med. Sci., 65: 695 — 699
GRAU, A. G., SANDERSON, G. C. ROGERS, J. P. (1970): Age
determination of raccoons. J. Wildl. Dis., 34: 364 — 372
Jacoms, D. E., ZHu, X., GASSER, B., CHILTON, N. B.
(1997): PCR-based methods for identification of poten-
tially zoonotic ascaridoid parasites of the dog, fox and cat.
Acta Trop., 68: 191 — 200

Kazacos, K. R. (2001): Baylisascaris procyonis and
related species. In SAMUEL, W. M., PYBuUSs, M. J. and
KocaN, A. A. (Eds.): Parasitic Diseases of Wild Mam-
mals. 2 ed., lowa State University, U.S.A: 301 — 341
LITTLE, M. D. (1965): Dermatitis in a human volunteer
infected with Strongyloides of nutria and raccoon. Am. J.
Trop. Med. Hyg. 14: 1007 — 1009

MATOBA, Y., ASANO, M., YAGI, K., ASAKAWA, M. (2003):
Detection of taenid species (Taenia taeniaeformis) from a
feral raccoon (Procyon lotor) and its epidemiological
meanings. Mammal. Study, 28: 157 — 160

MATOBA, Y., TANIYAMA, H., ASAKAWA, M. (2006): The
mammalogical collection of specimens held at the Wild
Animal Medical Center, Rakuno Gakuen University (Part
1): Feral raccoons (Procyon lotor) carried to the Center
between 1995 and 2005. J. Rakuno Gakuen Univ., Nat.
Sci., 31: in press

MIYASHITA, M. (1993): Prevalence of Baylisascaris pro-
cyonis in raccoons in Japan and experimental infections of
the worm in laboratory animals. Seikatsueisei, 37: 137 —
151 (in Japanese with English abstract)

RyzHIKOV, K. M., RYSAVY, B., KHOKHLOVA, I. G., TOL-
KATCHEVA, L. M., KORNYUSHIN, V. V. (1985): Helminths
of Fish-Eating Birds of the Palaeartic Regiona Cestoda
and Acanthocephales. IN RyzHIKOV, K. M., RYSAvy, B.
(Eds): Publishing House of the Czechoslovak Academy of
Sciences, Moscow

SATO, H., FURUOKA, H., KAMIYA, H. (2002): First outbreak
of Baylisascaris procyonis larva migrans in rabbits in
Japan. Parasitol. Int. 51: 105 — 108

SATO, H., KaMiyA, H., FURUOKA, H. (2003): Epidemiolo-
gical aspects of the first outbreak of Baylisascaris pro-
cyonis larva migrans in rabbits in Japan. J. Vet. Med. Sci.,
65:453 —457

SATO, H., SuzUKi, K. (2006): Gastrointestinal helminths of
feral raccoons (Procyon lotor) in Wakayama Prefecture,
Japan. J. Vet. Med. Sci., 68: 311 — 318

SAto, H., Suzuki, K., UNI, S., Kamiva, H. (2005a):
Recovery of the everted cystacanth of 7 acanthocephalan
species of birds from feral raccoons (Procyon lotor) in
Japan. J. Vet. Med. Sci., 67: 1203 — 1206

SATO, H., UNE, Y., KAWAKAMI, S., SAITO, E., KAMIYA, H.,
AKAO, N., FURUOKA, H. (2005b): Fatal Baylisascaris larva
migrans in a colony of Japanese macaques kept by a safari-
style zoo in Japan. J Parasitol., 91: 716 — 719

WIGER, R., BARUS, V., TENORA, F. (1978): Scanning
electron microscopic studies on four species of the genus

145



Syphacia (Nematoda, Oxyuridae). Zool. Sci., 7: 25 — 31

YAGI, K., ASAKAWA, M., OHYAMA, T., OKAMOTO, M.
(1999): Molecular identification of species for an ascaroid
nematode from a naturalized raccoon, Procyon lotor in
Hokkaido by determination of 5.8S rDNA and ITS-2

RECEIVED FEBRUARY 2, 2006

146

rDNA. Rep. Hokkaido Inst. Pub. Health., 49: 159 — 162
(in Japanese)

ZHU, X., GASSER, R. B., CHILTON, N. B. (1998): Diffe-
rences in the 5.8S rDNA sequences among ascarid nema-
todes. Int. J. Parasitol., 28: 617 — 622

ACCEPTED 31 AUGUST, 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 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 (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


