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Abstract. The parasitic protozoan fauna in sixty-six anurans comprising of Duttaphrynus
melanostictus, Phrynoidis juxtaspera, Hylarana erythraea and Polypedates leucomystax
collected from Zoo Negara Malaysia was investigated. The distribution and prevalence rate
of parasitic species in the digestive tract and blood were examined. Seven species of intestinal
protozoa (Opalina ranarum, Cepedea dimidiata, Nycthetorus cordiformis, Entamoeba
ranarum, Iodamoeba butschlii, Endamoeba blattae, and Tritrichomonas sp.) and two species
of blood protozoa (Lankesterella sp. and Trypanosoma sp.) were recorded. Opalina ranarum
was the most common protozoan found in the rectum and intestine (prevalence rate: 34.8%)
infecting all host species, with P. juxtaspera heavily infected with the parasite, whereas
Tritrichomonas sp. was the least prevalent intestinal species infecting only D. melanostictus.
Both Lankesterella sp. and Trypanosoma sp. were found in the blood of H. erythraea.

INTRODUCTION

Parasitic infections have always been a
problem in zoos where animals are usually
kept in captivity and in close contact with
one another. Infections can be disseminated
between these captive animals in the
enclosure or perhaps between these animals
and free-range non-captive wild animals
living within the vicinity of the zoo. In addition
to birds, anurans (frogs and toads) are known
to inhabit zoos most of the time.

Reports on parasitic fauna of anuran
species are still lacking in Malaysia
especially regarding those living within the
vicinity of zoos. There have been some
reports on intestinal parasites of various other
animals (Lim et al., 2008) and the prevalence
of cryptosporidiosis in Zoo Negara Malaysia
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(Lim et al., 2007), but only Wahab et al.
(2008) recently described parasitic fauna of
two species of wild anuran collected from a
riverine area in Penang.

The presence of parasitic infection in
non-captive wild animals such as anuran
living in close contact with captive animals
may pose a great concern since these animals
may act as a reservoir host for a parasite
which can be spread to other animals or even
to human beings. A recent study on two zoos
in Italy indicated that zoonotic protozoans
and gastrointestinal helminthes were
common in zoo animals which may serve as
potential reservoir and transmit these
parasites to humans (Fagiolini et al., 2010).
Study on zoonotic infections in Auckland Zoo
also found that zoo animals had infections
with potential zoonotic agents such as



Giardia lamblia, Salmonella spp.,
Compylobacter spp and Toxoplasma gondii
(Forsyth et al., 2012).

In our study, protozoan parasitic fauna in
four species of wild anurans collected from
within the vicinity of Zoo Negara Malaysia
were examined and identified as to indicate
its potential role as possible zoonotic agents
in the zoo.

MATERIALS AND METHODS

A total of 66 anurans comprising of aquatic,
terrestrial and arboreal species were
randomly collected within the vicinity of Zoo
Negara in Hulu Kelang Selangor, Malaysia in
May, June and July 2008 and November and
December 2009. The anurans were caught
by hand at night. Most of the specimens were
obtained near water sources such as the
artificial pond, river, and lake around the zoo.
Different anuran species were kept in
different plastic sampling bags in order to
avoid death among individuals due to the
toxic secretions produced by some anurans
as a self-defence mechanism. The species of
the anurans was identified during sampling
according to the descriptions provided by
Inger & Stuebing (2005).

In the laboratory, the anurans were
anesthetized and dissected within 24 hours.
The heart was punctured with a needle and
fresh blood was used to prepare thick and
thin blood smears on glass slides. The smears
were air-dried, fixed with methyl alcohol and
stained with Giemsa stain.

The alimentary tract was separated into
its three anatomical parts, i.e. stomach,
intestine and rectum. A small amount of the
contents from each part was examined using
direct smear with normal saline and iodine.
The remaining contents were scraped into 3-
ml Bijou bottles containing Polyvinyl Alcohol
(PVA) as preservative. These fixed contents
were stained with permanent Trichrome stain.
The specimens were then observed under
light microscope at x4, x10, x40 and x100
magnifications for parasite identification
using guidelines by Kudo (1971).
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RESULTS

The individual anurans were identified and
categorised into four species of which nine
(13.6%) were Phrynoidis juxtaspera, 13
(19.7%) Duttaphrynus melanostictus, 15
(22.7%) Hylarana erythraea and 29 (43.9%)
Polypedates leucomystax. Hylarana
erythraea is an aquatic species, P. juxtasper
and D. melanostictus both are terrestrial
while P. leucomystax is arboreal. There were
nine species of parasitic protozoa identified
of which seven were collected from the
intestine and the rectum and two from the
blood. There were no protozoan parasites
found in the stomach. Of all four species of
anurans, no one species was infected by all
nine species of parasites, although D.
melanostictus and H. erythraea harboured
six species of parasites each (Table 1).
Phrynoidis juxtaspera was infected
with five different species of protozoa
confined to the rectum, i.e. Opalina
ranarum, Cepedea dimidiata, Entamoeba
ranarum, lodamoeba butschlii and
Endamoeba blattae (Tables 1 and 2), with O.
ranarum being the most prevalent (55.6%).
Duttaphrynus melanostictus was infected
with six species of protozoa: four infecting
the rectum (E. ranarum, I. butschlii, E.
blattae and Tritrichomonas sp.) and two
(O. ranarum and Nycthetorus cordiformais)
infecting the intestine. Two species of
protozoa (O. ranarum and N. cordiformis)
were isolated from the intestine of H.
erythraea and two species (E. ranarum and
E. blattae) from the rectum. Two species
of blood protozoa (Lankesterella sp. and
Trypanosoma sp.) were also recorded from
this host. The prevalence of N. cordiformis
(66.7%) was the highest in H. erythraea. The
tree frog, P. leucomystax was infected with
only three species of intestinal protozoa (O.
ranarum, C. dimidiata and N. cordiformis)
and one species in the rectum (E. ranarum,).
The results also indicated some variation
occurred in the parasitic location of the
species inhabiting the digestive tract viz.
five species (O. ranarum, C. dimidiata, E.
ranarum, E. butschlii and E. blattae) were



Table 1. Protozoan parasites, hosts, infection site and prevalence rate in four wild anuran species from Zoo
Negara Malaysia

Number
Protozoan Parasites Hosts Infe.ctlon infected Prevalence
sites hosts / %)
total
Opalina ranarum Phrynoidis juxtaspera Rectum 5/9 55.6
Duttaphyrynus melanostictus Intestine 4/13 30.8
Hylarana erythraea 5/15 33.3
Polypedates leucomystax 9/29 31.0
Cepedea dimidiata P, juxtaspea Rectum 1/9 11.1
D. melanostictus Intestine 0/13 0
H. erythraea 0/15 0
Polypedates leucomystax 10/29 34.5
Nycthetorus cordiformis P, juxtaspera Rectum 0/9 0
D. melanostictus Intestine 1/13 7.7
H. erythraea 10/15 66.7
Polypedates leucomystax 3/29 10.3
Entamoeba ranarum P, juxtaspera Rectum 1/9 11.1
D. melanostictus 1/13 7.7
H. erythraea 1/15 6.7
Polypedates leucomystax 1/29 3.5
ITodamoeba butschlii P. juxtaspera Rectum 1/9 11.1
D. melanostictus 2/13 15.4
H. erythraea 0/15 0
Polypedates leucomystax 0/29 0
Endamoeba blattae P, juxtaspera Rectum 1/9 11.1
D. melanostictus 1/13 7.7
H. erythraea 1/15 6.7
Polypedates leucomystax 0/29 0
Lankesterella sp. P, juxtaspera Blood 0/9 0
D. melanostictus 0/13 0
H. erythraea 1/15 6.7
Polypedates leucomystax 0/29 0
Trypanosoma sp. P, juxtaspera Blood 0/9 0
D. melanostictus 0/13 0
H. erythraea 1/15 6.7
Polypedates leucomystax 0/29 0
Tritrichomonas sp. P, juxtaspera Rectum 0/9 0
D. melanostictus 2/13 15.4
H. erythraea 0/15 0
Polypedates leucomystax 0/29 0

recovered from the rectum of one or more
host species, one species (V. cordiformis)

recovered only from the intestine of one

host species and the other two species (O.
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ranarum and C. dimidiata) were recovered
from both the intestine and rectum.

The ciliated protozoan O. ranarum was
widespread in all species of anurans in this



Table 2. Overall prevalence rate of protozoan
parasites in four wild anuran species from Zoo Negara
Malaysia

Number of
Protozoan infected Prevalance
Parasites hosts / (%)
total
Opalina ranarum 23/66 34.8
Cepedea dimidiata 11/66 16.7
Nycthetorus cordiformis 14/66 22.2
Entamoeba ranarum 4/66 6.1
Todamoeba butschlii 3/66 4.6
Endamoeba blattae 3/66 4.6
Lankesterella sp. 1(66) 1.5
Trypanosoma sp. 1(66) 1.5
Tritrichomonas sp. 2(66) 3.0

study (prevalence 34.8% in Tables 1 and 2).
This protozoan was multi-nucleated with
variable shapes and sizes (5692.50 + 23.71 x
57.50 + 48.66 pm). The other species C.
dimidiata had a higher prevalence rate
(34.5%) in P. leucomystax than in P.
Juxtaspera (11.1%) and had an elongated
body. Nycthetorus cordiformis was relatively
large ciliated protozoan had a distinct kidney-
shaped body.

Among the three amoebas detected, E.
ranarum was the smallest in size (8 to 15 pm
in diameter). Its nucleus was spherical, the
chromatin peripheral and the karyosome
central. For I. butschlii, the nucleus had large
karyosome and large and bright vacuole but
peripheral chromatin was absent. In E.
blattae, the nuclear membrane and peripheral
chromatin were visible with a large, central
chromatin dot. There were granules around
the peripheral chromatin. Its cytoplasm was
highly vacuolated or reticulated.

Tritrichomonas sp. found only in D.
melanostictus (prevalence 15.4%), was
characterised by the presence of three
flagella at the anterior end. The prevalence
of both of the blood protozoain H. erythraea
was low (6.7%). The extracellular trypano-
some had a wavy undulating membrane
producing a leafy body shape with a short
free flagellum at the pointed and narrow end.
The banana-shaped merozoite of intracellular
Lankesterella sp. was found in the cytoplasm
of the erythrocytes.

DISCUSSION

Opalina ranarum has been found in Rana
ridibunda, Rana temporaria and B. viridis
in Bulgaria (Tomova & Golemansky, 2001)
and also in Rana ridibunda in Turkey (Senler
& Yildiz, 2000). A local study found that this
species was present in large numbers in Rana
limnocharis and D. melanostictus (Wahab
et al., 2008). In the study the parasite was
found in all the four anuran species and was
the most common parasite.

Nyctotherus cordiformis mostly
occurred in H. erythraea and not found in P
Juxtaspera but co-existed with O. ranarum
as also noted earlier by Jim‘enez et al. (2001)
in Rana perezi in Spain. Both of these ciliated
protozoa are common protozoa inhabiting the
digestive tracts of frogs and toads (Wahab
et al., 2008) and are believed to have a
commensalism relationship with their hosts,
causing no ill effects even though they may
be present in high numbers (Poynton &
Whitaker, 2001). As an opalinid protozoa, C.
dimidiata may also play the same role as
that of the above two species.

The presence of Tritrichomonas sp. may
indicate that a possible transmission takes
place between surrounding animals and
the anurans because a related species
Tritrichomonas foetus in particular is known
to cause reproductive disease in cattle
(Felleisen, 1999) and is common in cats
(Tolbert & Gookin, 2009) ).

It is interesting to note the presence of
three species of amoebas in this study.
Entamoeba ranarum was found in all four
species of the anurans. This species was
believed to cause amoebiasis in marine toads
(Bufo marinum) and in frogs (Richter et al.,
2008). Iodamoeba butschlii is a non-
pathogenic amoeba that usually occurs in
humans, other primates and pigs (Roberts &
Janovy, 2010). Likewise, the presence of E.
blattae was reported in cockroach colon
(Kudo, 1971). To our knowledge, there are no
record of the presence of these two species
in anurans. It is possible that the anurans may
acquire the parasites through their feeding
activities. This observation may implicate a
possible transmission of these parasites

618



between other animals and humans with the
anurans in Zoo Negara.

Observations of the protozoa found in the
blood or rectum as noted in this study were
no less important. Lankesterella sp. is known
to be disseminated by a leech (Placobdella
marginata) to anurans through blood sucking
activities (Kudo, 1971). Limnonectes kuhlii
and Limnonectes blythii have been recorded
in the blood of other anurans from Thailand
(Chutmongkonkul et al., 2006). Most
Trypanosoma species found in anurans were
non-pathogenic (Smyth & Smyth, 1980) in
contrast with Trypanosoma species infecting
humans. According to Kudo (1971), T.
rotorium, which infects tadpoles and various
other frog species, is also spread by the leech
which acts as an intermediate host. We
believe that leeches may also transmit both
Lankesterella sp. and Trypanosoma sp. in
H. erythraea. As an aquatic species, H.
erythraea spends nearly all its time in bodies
of water providing a much greater chance of
being infected by leeches. This may explain
the only infection of blood protozoa in frogs
that inhabit water. It is not known whether
infection of the other host species, i.e. P.
leucomystax takes place through other
intermediate hosts such as insects.

The protozoan parasites found in this
study offer little evidence of strict host
specificity in the anurans examined. Of
the nine species of protozoa found, only
three were restricted to a single host. The
blood protozoa, Lankesterella sp. and
Trypanosoma sp. were only found in H.
erythraea, while Tritrichomonas sp. was
only confined to D. melanostictus. On the
other hand, multiple infections of protozoan
parasites commonly occurred in the anurans
examined (Table 1). Two species of protozoa
were noted to be the parasites of different
anuran hosts. Duttaphyrynus melanostictus
and P. leucomystax were new hosts for
I. butschlii while P. juxtaspera, D.
melanostictus and H. erythraea were also
new hosts for E. blattae. Further studies are
required to confirm this.

In conclusion, nine species of protozoa
were described in this study of which seven
species were isolated from the intestinal tract
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and two species from the blood of the anurans.
Opalina ranarum was the most prevalent
(34.8%) protozoan species in the four species
of anurans. The least input that this
observation may offer is that some protozoan
parasites are spreading between anurans
which they may have acquired them from
other surrounding animals or humans.
Continuous monitoring of the presence of
these parasites, in particular Tritrichomonas
and I. butshlii, may be useful in an effort to
prevent and control future possible outbreak
of parasitic infections at the zoo.

Acknowledgement. We wish to thank Zoo
Veterinary Hospital, Zoo Negara Malaysia and
School of Bioscience and Biotechnology,
Faculty of Science and Technology, Universiti
Kebangsaan Malaysia for facilitating this
research carried out in their respective
laboratories.

REFERENCES

Chutmongkonkul, M., Khonsue, W. &
Pariyanonth, P. (2006). Blood parasite
of six species of wild amphibians from
Khun Mae Kuang forest area, Thailand.
Proceeding of AZWMP. Thailand, pp. 48.

Fagiolini, M., Lia, R.P., Laricchiuta, P.,
Cavicchio, P, Mannela, R., Cafarchia, C.,
Otranto, D., Finotello, R. & Perrucci, S.
(2010). Gasterointestinal parasites in
mammals of two Italian zoological
gardens. Journal of Wildlife Medicine
41(4): 662-670.

Felleisen, R.S.J. (1999). Host-parasite
interaction in bovine infection with
Tritrichomonas foetus. Microbes and
Infection 1(10): 807-816.

Forsyth, M.B., Morris, A.J., Sinclair, D.A. &
Pritchard, C.P. (2012). Investigation of
zoonotic infections among Auckland
Zoo Staff: 1991-2010. Zoonoses and
Public Health 59: 561-567.

Inger, R.F. & Stuebing, R.B. (2005). A field
guide to the frogs of Borneo. 2 Ed.
Natural History Publications, Borneo pp
210.



Jim‘enez, M.S., Zapatero, L.M. & Castano, C.
(2001). Parasites of Rana perezi Seoane,
1885 in ‘Avita Province, Spain. Revista
Iberica de Parasitologia 61(3-4): 73-78.

Kudo, R.R. (1971). Protozoology. Charles C
Thomas Publisher, Illinois USA. 1174 pp.

Lim, Y.A.LL,, Rohela, M. & Muhamat Shukri, M.
(2007). Cryptosporidiosis among birds
and bird handlers at Zoo Negara,
Malaysia. Southeast Asian Journal of
Tropical Medicine and Public Health 38
(suppl. 1): 19-26.

Lim, Y.A., Ngui, R., Shukri, J., Rohela, M. &
Mat Naim, H.R. (2008). Intestinal
parasites in various animals at a zoo in
Malaysia. Veterinary Parasitology 157
(1-2): 154-159.

Poynton, S.L. & Whitaker, B.R. (2001).
Protozoa and metazoa infecting
amphibians. In: Amphibian Medicine
and Captive Husbandry by Wright, K.M.
& Whitaker, B.R. (edited). Krieger
Publishing Company, Flodida.

Richter, B., Kubber-Heiss, A. & Weissenbo ck,
H. (2008). Diphtheroid colitis in a Boa
constrictor infected with amphibian
Entamoeba sp. Veterinary Parasitology
153: 164-167.

Roberts, L.S. & Janovy, J. (2012). Genus
Iodamoeba. In: Foundations of
Parasitology pp. 115-116. 8th Edition
McGraw-Hill International, Kuala
Lumpur.

620

Senler, N.G. & Yildiz, I. (2000). The ciliate
fauna in the digestive system of Rana
ridibunda (Amphibia: Anura) I:
Balantidium (Balantiidae, Trichosto-
matida). Turkey Journal of Zoology 24:
33-43

Smyth, J.D. & Smyth, M.M. (1980). Frog as
host-parasite system I: an introduction
to parasitology through the parasite of
Rana temporaria, R. esculenta and R.
pipiens. Macmillan, London 112pp.

Tolbert, M.K. & Gookin, J. (2009).
Tritrichomonas foetus: a new agent
of feline diarrhea. Compendium on
Continuing FEducation for the
Practising Veterinarian 31(8): 374-381.

Tomova, C. & Golemansky, V. (2001).
Protozoan parasites of amphibians
(Amphibia: Anura) and reptile (Reptile:
Squamata) from Bulgaria. Acta Zoologica
Bulgarica 53(1): 41-46.

Wahab, A.R., Andy, T. & Intan Sufina. (2008).
On the parasitic fauna of two species of
anurans collected from Sungai Pinang,
Penang Island, Malaysia. Tropical
Biomedicine 25(2): 160-165.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Albertus-ExtraBold
    /Albertus-Medium
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /CambriaMath
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond-Antiqua
    /Garamond-Halbfett
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /HGGothicE
    /HGPGothicE
    /HGPSoeiKakugothicUB
    /HGSGothicE
    /HGSoeiKakugothicUB
    /HGSSoeiKakugothicUB
    /MicrosoftSansSerif
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1728.000 5184.000]
>> setpagedevice


