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Summary

Uncinaria spp. parasites were collected from two Tsu-
shima leopard cats found on Tsushima Island, Nagasaki
prefecture, Japan. One Uncinaria sp. was observed in the
large intestines, and the other was observed in the small
intestines. The nematode found in the large intestines was
determined to be Uncinaria felidis by morphological iden-
tification. The other Uncinaria sp. found in the small in-
testines was morphologically different from U. felidis in
the short-length of prevulvar flap. After isolation of geno-
mic DNA of these worms, a second internal transcribed
spacer (ITS2) of ribosomal DNA was amplified and se-
quenced using PCR techniques. The ITS2 region of U. feli-
dis had 222 nucleotide sequences in length. The alignments
of ITS2 sequence for Uncinaria felidis and Uncinaria sp.
showed one nucleotide (0.45 %) replacement. These differ-
rences may be regarded as intraspecific variation.
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ITS2

Introduction

Two species of Uncinaria were so far found in the Tsu-
shima leopard cat (Prionailurus bengalensis euptilura) by
morphometric investigations (Yasuda et al., 1992; Yasuda
et al., 1993), but molecular investigations were not done
yet. DNA sequencing techniques are nowadays being
increasingly used to identify parasites species. The sequen-
cing methods have often been performed on species
differentiation of nematodes (Gasser ef al., 1996; Chilton
& Gasser, 1999; Nadler et al., 2000; e Silva et al., 2006;
Hu et al.,, 2002; Ishibashi, 2003; Otsuka et al., 2004;
Mochizuki et al., 2006; Palmer et al., 2007). Of particular
value was the development and establishment of sequen-
cing method for ribosomal DNA (rDNA) isolated from
fragments of worms and single egg of helminths (Gasser et
al., 1993). Internal transcribed spacers (ITS) of IDNA were

proposed to be useful target to identify the lineage of
species of nematodes and to provide an accurate species
marker (Otsuka et al., 2004, Mochizuki et al., 2006). The
present study on Uncinaria nematodes was therefore
focused on screening this genetic target.

Materials and methods

Parasite isolation

The parasites used in this study were detected from two
Tsushima leopard cats that were killed in road accidents.
One of leopard cats was obtained in November 2006 in
Sago, Tsushima city, Nagasaki prefecture (CAT1). The se-
cond cat was acquired in January 2007 in Oshika (CAT2)
that is about 12 km distance from Sago (Fig. 1). Parasites
were isolated from intestinal contents under a stere-
omicroscope and were preserved in 70 % ethanol at -20 °C.
Five worms were collected in the large intestines (group
herein denoted as “Worm A”), three worms were found in

Sago (CAT1)

O

Kamiagata-cho

Kamitsuspima-cho O

A

Oshika (CAT2)

10Km

Fig. 1. Collection points of two dead Tsushima leopard cats (CAT1
and CAT2) on Tsushima Island, Japan
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Table 1. Parasites used in the study

tntected organ ST et 1152 Dleopard cat

3-2HoL.  312bp CAT2

3-2hool.  312bp CAT2

Worm A Large intestine ~ 6-HoS 312bp  222bp CAT2
8-HoL 312bp CAT2

9-UM2 312bp CATI

3-2HoS  312bp CAT2

Worm B Small intestine ~ 8-4UF 312bp  222bp CAT2
9-UM3 312bp CATI1

the small intestines (group “Worm B”) (Table 1). All
worms were treated with lactophenol for morphological
study under the microscope. Each worm was identified
following the guidelines reported in Yasuda et al. (1992).

rDNA ITS sequence

Genomic DNA was isolated from a single worm by using
DNeasy Blood & Tissue Kits (Qiagen, Hilden, Germany)
in accordance with the manufacture’s protocol. The ITS2
region of the worm DNA was amplified using the follow-
ing primers: NC1 (forward: 5’-ACG TCT GGT TCA GGG
TTG TT-3’), and, NC2 (reverse: 5’-TTA GTT TCT TTT
CCT CCG CT-3’) (Gasser et al., 1993). The PCR products
were purified using SUPREC™-02 (Takara, Shiga, Japan).
The length of the PCR product from Uncinaria spp. iso-
lated from the Tsushima leopard cats was 312 bp, this
region was located between partial 5.8S and 28S rRNA
genes. The lengths of the ITS2 were 222 bp (Fig. 4). The

nucleotide sequences were determined by an automated
DNA sequencer (ABI3130xl Genetic Analyzer; Applied
Biosystems) using primers NC1 or NC2 in separate reac-
tion with BigDye Terminator v3.1 Cycle Sequencing Kit
(PE Biosystems). The sequences were aligned using the
GENETYX Version 8.0 (GENETYX, Tokyo).

Results

Worm A had characteristics as follows. The smallest worm
was about 4 mm in length. Worms had the anterior extremi-
ty inclined dorsally. The mouth was oval, armed with a pair
of ventrolateral cutting plates and a pair of dorsolateral cutt-
ing plates. A female had a large prevulvar flap and terminal
spike (Fig. 2). Based on characteristics described by Hasega-
wa (1989), the worm A was identified as Uncinaria felidis.

Worm B had characteristics as follows. The smallest worm
was also about 4 mm in length. The mouth was oval, with

Fig. 2. Worm A photomicrographs
A - whole female worm body; B - prevulvar flap; C - anterior end
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Fig. 3. Worm B photomicrographs

A - whole female worm body; B - short prevulvar flap; C - anterior end

a pair of ventrolateral cutting plates and a pair of dorso-
lateral cutting plates as in previous case. Female worms
had a short prevulvar flap (Fig. 3). Worm B was morpho-
logically closer to U. maya which was previously found in
the small intestine of the Iriomote cat Prionailurus ben-
galensis iriomotensis, although U. maya is slightly smaller
than Worm B in the body length (Hasegawa, 1989).

The 5° and 3’ ends of ITS2 were determined by compari-
son with the ITS2 sequence of Ancylostoma duodenale
(GenBank number: AJ001594). The obtained ITS2 se-
quences in examined isolates were compared with Unci-
naria stenocephala from the arctic fox (AF194145), Unci-
naria sp. from the California sea lion (AF217889) and
Uncinaria sp. from the northern fur seal (AF217890), all
originated from the U.S.A. The difference in the ITS2
sequence between Worm A and Worm B was associated
only with one transitional nucleotide substitution G/A (i.e.
in 0.45 % of bases) (Fig. 4). The differences of ITS2 se-
quences between Worm A and Uncinaria stenocephala
(AF194145), Uncinaria sp. from California sea lions
(AF217889), Uncinaria sp. from northern fur seals
(AF217890) were 12.9 %, 15.0 %, and 14.2 %, respec-
tively. The differences between Worm B and Uncinaria

Table 2. The ITS2 sequence differences comparing each sample with
other Uncinaria sp. deposited in the GeneBank (%)

Uncinaria Uncinaria sp.  Uncinaria sp.
stenoc:ephala (California (northern
(arctic fox: sea lion: fur seal:
AF19415) AF217889) AF217890)
Worm A 12.9 15 142
Worm B 12.9 15.5 14.6

stenocephala (AF194145), Uncinaria sp. from California
sea lions (AF217889), Uncinaria sp. from northern fur seal
(AF217890) were 12.9 %, 15.5 % and 14.6 %, respectively
(Table 2). Among the five worms allocated to the Worm A
set and the three worms allocated to the Worm B set, each
ITS2 sequence had 100 % homology.

Discussion

Given that a number of studies have demonstrated that ITS
region provides accurate species markers, the intraspecific
variation could be considered low in accordance with pre-
vious studies on this marker. The differences in the ITS2
sequences between U. stenocephala and Uncinaria spp.
from the California sea lion and the northern fur seal were
12.4 % and 11.6 %, respectively. The distance of the ITS2
sequence between Worm A and U. stenocephala gave the
comparable value to that measured between U. steno-
cephala from arctic foxes and Uncinaria spp. from Cali-
fornia sea lions and northern fur seal. Whereas the distance
between Worm A and Uncinaria spp. from California sea
lions and northern fur seals was slightly higher than that
described above for U. stenocephala.

In comparison with Worm A, the ITS2 sequence of Worm
B had one base pair difference (Fig. 4). Worm B differed
from Worm A in the intestinal location of parasitizing, and
also manifested clear differences in morphological features
(Figs. 2, 3). The question thus arises over whether worm A
and B may be regarded as taxonomically different indi-
viduals based on these differences. It is difficult to argue
that the differences associated with biotope or cat affilia-
tion induced the single base pair difference. U. maya para-
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> ITS2

Worm A TACGTCTGGTTCAGGGTTGTTTATATCTACTACAGTGTAGCTTGTGACACTGTTTGTCGA 60
Wor‘m B e 3 o ok e ok ok ke ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ke ok ok ok ok ke ok ok ke ok ok sk ok ke sk ok ke sk ok ke ok ok ok ok sk ok ke sk ke ok ok ke ko 60
Worm A ATGGCACTTGCTTTGCAGCAATTCCCATTCTAGATCAGAATATCATGCAACATGTACGTT 60
Wor‘m B **************A********************************************* 60
Worm A AACTGGCTAGTTTGTTAACGTACGCTGAATGACAGCAAACTCGTCGTTGCTGCTAAATCG 120
Worm B F¥kksdksrkkskokskokkokdokdkodkkokdokokkok kbbb kok bk ok ok ok ok kbbb bbbk ok kb ok k 120
Worm A TTTACCGACTTTCGAACGTTTTAGCGGTGGCTGGTATGACGACGATGTTTCTGTTATTTG 180
Worm B skskokkskokok okttt sk skt ks ok ek ok ok sk ks ok sk skl solokstokoksokskokokk 180
ITS2 -
Worm A CAATGCAACCTGAGCTCAGGCGTGACTACCCGCTGAACTTAAGCATATCATTTAGCGGAG 240
worm B kkkokkokokskokokskokokskkokskskokskskok sk sk ok sk sk ok kR sk sk ok sk sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok 240
Worm A GAAAAGAAACTAAA 312
worm B sk ok sk ok ok ok ok ok ok ok ok ok ok ok 312

Fig. 4. The alignment of the ITS2 sequence of worm A and worm B

sitizes in the small intestine of the Iriomote cat, and it
closely resembles U. felidis that inhabits the large intestine
of the Leopard cat (Hasegawa & Asato, 1985; Hasegawa,
1989). However, U. maya is smaller in body length than U.
felidis and the prevulvar flap of U. maya is shorter than
that of U. felidis. Thus it has been proposed that U. felidis
has transformed into U. maya with the replacement of the
principal host, the Leopard cat into the Iriomote cat
(Hasegawa et al., 1985; Hasegawa, 1989). In our study, the
0.45 % difference in the ITS2 sequence between Worm B
and Worm A (U. felidis) was recorded. Several published
reports indicated that the differences up to 1% of ITS se-
quences could be regarded as attributable to intraspecific
variation (Campbell ef al., 1995; Romstad et al, 1997,
Mochizuki et al., 2006). Thus we presume that Worm B
originally belonged to the same species as Worm A (U.
felidis), and as in the case of U. maya, it mutated from
Worm A (U. felidis) due to adaptation to Tsushima leopard
cats that evolved from Leopard cats.

Nadler et al. (2000) described differences between Unci-
naria sp. from California sea lions and that from northern
fur seals in molecular and morphometric characters. The
authors stressed that not solely morphometric approach,
but also molecular techniques are needed to unequivocally
classify Uncinaria spp. However, the rate of sequence
evolution varies according to the lineages, so it is needed
to set a boundary, defining the minimum amount of se-
quence change that merits species status in individual
nematode genera (Nadler et al., 2000). The data collected
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in the present study may contribute to the partial clarifica-
tion of evolution in Uncinaria genus, but the more com-
plex collection of sequence data in these organisms and
from various nematode species are required to draw more
precise conclusions.

In this study, the sequence data gave us suggestions about
evolutionary relationships between the two morphologi-
cally different Uncinaria sp. from the Tsushima leopard
cats. It will be of interest to further study this nematode in
additional samples from other Tsushima leopard cats, and
to compare the data gathered from parasites harboring by
Iriomote wild cats and domestic cats.

Acknowledgements

We would like to thank the staff of The Tsushima Wildlife
Center, Ministry of Environment, Japan for providing the
samples of Tsushima leopard cats. The authors thank Mr.
Gerald Larkins for checking the English text.

References

CAMPBELL, A. J., GASSER, R. B. CHILTON, N. B. (1995):
Differences in a ribosomal DNA sequence of Strongylus
species allows identification of single eggs. Int. J. Parasi-
tol., 25: 359 — 365. DOI: 0020751994001166

CHILTON, N. B., GASSER, R. B. (1999): Sequence differ-
ences in the internal transcribed spacers of DNA among
four species of hookworm (Ancylostomatoidea: Ancy-



lostoma). Int. J. Parasitol., 29: 1971 — 1977. DOI:
S0020751999001484

E SiLva, L. M., MIRANDA, R. R., SANTOS, H. A., RABELO,
E. M. (2006): Differential diagnosis of dog hookworms
based on PCR-RFLP from the ITS region of their rDNA.
Vet. Parasitol., 140: 373 — 377. DOI: 10.1016/]j.vetpar.
2006.04.012

GASSER, R. B., CHILTON, N. B., HOSTE, H., BEVERIDGE, I.
(1993): Rapid sequencing of rDNA from single worms and
eggs of parasitic helminths. Nucleic Acids Res., 21: 2525 —
2526

GASSER, R. B., STEWART, L. E.SPEARE, R. (1996): Genetic
markers in ribosomal DNA for hookworm identification.
Acta Trop., 62: 15 —21. DOI: S0001706X96000150
HASEGAWA, H. (1989): Two new nematodes from the
Iriomote cat, Prionailurus iriomotensis, from Okinawa:
Uncinaria (Uncinaria) maya n. sp. (Ancylostomatoidea)
and Molineus springsmithi yayeyamanus n. subsp.
(Trichostrongyloidea). J. Parasitol., 75: 863 — 869
HASEGAWA, H., ASATO, R. N., IWATSUKI, K. M. (1985):
Parasites of the Iriomote wildcat, Mayailurus iriomoten-
sis(I). Isl. Stud. Okinawa, 3: 5—12

Hu, M., CHILTON, N. B.GASSER, R. B. (2002): Long PCR-
based amplification of the entire mitochondrial genome
from single parasitic nematodes. Mol. Cell. Probes, 16:
261 —267. DOI: S0890850802904226

ISHIBASHI, N. (2003): Biology of Nematodes (Japanese).
Tokyo: University of Tokyo Press.

MocCHIZUKI, R., ENDOH, D., ONUMA, M., FUKUMOTO, S.
(2006): PCR-based species-specific amplification of ITS of
Mecistocirrus digitatus and its application in identification

RECEIVED DECEMBER 28, 2010

of GI nematode eggs in bovine faeces. J. Vet. Med. Sci.,
68: 345 —351. DOI: JST.JSTAGE/jvms/68.345

NADLER, S. A., ADAMS, B. J., LYONS, E. T., DELONG, R. L.,
MELNN, S. R. (2000): Molecular and morphometric evi-
dence for separate species of Uncinaria (Nematoda:
Ancylostomatidae) in California sea lions and northern fur
seals: hypothesis testing supplants verification. J. Parasi-
tol., 86: 1099 — 1106

OTSuKkA, H., ONUMA, M., FUKUMOTO, S., MUKAIL, T.,
SHIROZU, A., CHIBA, T., ASAKAWA, M. (2004): Parasite
identification based on the sequences of COX1 and ITS
obtained from fecal eggs in an Asian tapir (Tapirus in-
dicus). Jpn. J. Zoo Wildl. Med., 9: 31 — 37

PALMER, C. S., TRAUB, R. J., ROBERTSON, I. D., HOBBS, R.
P., ELLIOT, A., WHILE, L., REES, R., THOMPSON, R. C.
(2007): The veterinary and public health significance of
hookworm in dogs and cats in Australia and the status of
A. ceylanicum. Vet. Parasitol., 145: 304 — 313. DOI:
10.1016/j.vetpar.2006.12.018

ROMSTAD, A., GASSER, R. B., MONTI, J. R., POLDERMAN,
A. M., NANSEN, P., PIT, D. S.CHILTON, N. B. (1997): Dif-
ferentiation of Oesophagostomum bifurcum from Necator
americanus by PCR using genetic markers in spacer ribo-
somal DNA. Mol. Cell. Probes, 11: 169 — 176. DOI:
S0890850896900948

YASUDA, N., AKUZAWA, M., MARUYAMA, H., [ZAWA, M.,
Doi, T. (1993): Helminths of the Tsushima leopard cat
(Felis bengalensis euptilura). J. Wildl. Dis., 29: 153 — 155
YASUDA, N., MARUYAMA, H., AKUZAWA, M., IZAWA, M.,
MIYOSHI, N., SHMIZU, T. (1992): A helminthological sur-
vey on Tsushima leopard cats, Felis bengalensis euptilura.
Bull. Fac. Agric. Kagoshima Univ., 42: 45 — 58

ACCEPTED MAY 18,2012

127



	Summary
	Keywords
	Introduction
	Materials and methods
	Parasite isolation
	Fig. 1
	Table 1.

	rDNA ITS sequence

	Results
	Fig. 2
	Fig. 3
	Table 2
	Fig. 4

	Discussion
	Acknowledgements
	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

  /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 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 0.76

    /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 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /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 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 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



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU <>

  >>

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice





