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Abstract Babesiosis, caused by tick-borne haematozoan
organisms of the genus Babesia, is a parasitic disease of
domestic and wild mammals. Canine Babesidae have his-
torically been classified as “large Babesia” (Babesia canis)
and “small Babesia” (Babesia gibsoni) based on the size of
their intraerythrocytic forms. Recent publications, however,
suggest that the diversity of piroplasm species infecting dogs
might be greater than previously appreciated. Sequencing
and phylogenetic analysis of the ssTRNA gene has revealed
that canine piroplasms are found in three clades, ‘true’
Babesia sp. (B. canis and B. gibsoni), Theileria annae and
Theileria-like group (B. conradae). This newly recognised
piroplasm 7. annae appears to be hyperendemic in northwest
Spain. The vector for this emergent canine infection remains
undescribed, although the Ixodes hexagonus is suspected
based on their presence upon the dogs in NW Spain and the
relative absence of others. These observations have intro-
duced a major change in the approach to the epidemiology of
babesiosis in dogs. More clinical samples and data will need
to be collected and analyzed to understand the importance of
Theileria species in dogs.
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The spectrum of Babesia pathogens that infect dogs has
been increased in recent years and is gradually being elu-
cidated with the aid of new molecular techniques and
thorough clinical investigations. Accurate detection and
species and subspecies recognition are important for the
selection of the correct therapy and predicting the course of
the disease. Babesia species are often referred to as piro-
plasm, a collective term for phenotypically similar proto-
zoan parasites that utilize mammalian erythrocytes in their
life cycle. The classification of the various Babesias that
infect domestic animals rests mainly on their size, mor-
phology and elements in their life cycles (Mehlhorn and
Schein 1987; Telford and Spielman 1999) and is in a state
of flux. The large piroplasms causing babesiosis in
domestic dogs were generally referred to as “Babesia
canis” until Uilenberg et al. (1989) drew attention to the
fact that there were three separate, vector-specific taxa
involved: B. canis (senso stricto), transmitted by Derma-
centor reticulatus; Babesia vogeli, transmitted by Rhipi-
cephalus sanguineus; and Babesia rossi transmitted by
Haemaphysalis elliptica (previously lumped with Haema-
physalis leachi (Apanaskevich et al. 2007)). B. rossi occurs
only in sub-Saharan Africa and Eastern Sudan (Oyamada
et al. 2005) and is the most virulent species causing either
hemolytic anemia and/or an acute and overwhelming
inflammatory response (Reyers et al. 1998). On the other
hand, B. canis infection is distributed in Europe and Asia,
including India and is capable of causing a wide range of
clinical signs such as lethargy, anorexia, fever, jaundice,
anemia and thrombocytopenia (Boozer and Macintire
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2003). B. vogeli infection is distributed in the Northern and
Southern America (Boozer and Macintire 2003), in Europe
(Duh et al. 2004), in Eastern and South Africa (Matjila
et al. 2004), Australia (Jefferies et al. 2003) and Japan
(Inokuma et al. 2004) and leads to a relatively mild disease,
often without evidence of clinical signs (Caccio et al.
2002).

Small, solitary ring-like parasites with a diameter of
1-3 um in Romanowsky-stained thin blood smears from
dogs, for example, have routinely been identified as
Babesia gibsoni (Anderson et al. 1979).The distribution of
small babesiae of dogs which are indiscriminately attrib-
uted to Babesia gibsoni includes many countries in Asia as
well as the USA (Anderson et al. 1979), Brazil (Braccini
et al. 1992), Egypt, Nigeria and Mali (Yamane et al. 1993).
Small babesiae cause diseases whose clinical manifesta-
tions in dogs are variable and mainly characterized by
anemia (Groves and Dennis 1972). Other symptoms fre-
quently found with varying strength include fever, leth-
argy, anorexia and spleenomegaly (Tiwari and Varshney
2002). These clinical signs are however, not exclusive to
small babesiae but occur also with a large babesia of dogs
i.e. Babesia canis (Taboada and Merchant 1991).

It was originally assumed that the only small piroplasm
infecting dogs is B. gibsoni. The Babesia gibsoni was first
described by Patton (1910) for pathogens occurring in dogs
in India. This species has a global distribution and infec-
tions have been reported in Asia, Northern Africa, Middle
East, United States, Australia, Brazil and Europe (Jefferies
et al. 2003; Zahler et al. 2000a; Criado-Fornelio et al.
2003a; Varshney et al. 2003, 2004, 2008; Trapp et al. 2006;
Hartelt et al. 2007). Recent molecular researches have
shown that Californian isolate of small Babesia is geno-
typically and phenotypically different from the B. gibsoni
group and has thus been named Babesia conradae
(Kjemtrup et al. 2006).

Using molecular characterization, several other small
piroplasms have been detected in dogs. Zahler et al.
(2000b) performed the genotypic characterization of small
piroplasms found in the blood of a dog which was suffering
from signs of clinical babesiosis, including apathy, fever
and anemia and showing small ring-shaped bodies of
1-2 um, never more than one per erythrocyte. Pairwise
identities as well as, distance, parsimony and maximum
likelyhood analysis of the 18S rDNA demonstrated that this
isolate was only distantly related to other canine piro-
plasms characterized genetically so far, including B. gib-
soni. It was more closely related to the genus Theileria and
was named as Theileria annae (Fig. 1). In another
exhaustive study including 62 dogs of Spain, Garcia (2006)
found that severe regenerative anemia and thrombocyto-
penia were almost constant characteristic of infection with
T. annae. Many cases were azotemic. Abnormally high
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Fig. 1 Giemsa-stained thin-smear blood film showing erythrocytes
parasitized by Theileria annae piroplasms (Courtesy: Garcia, 2006)

serum concentrations of urea and creatinine, together with
elevated concentrations of inorganic phosphorus, hypoal-
buminemia, hypercholesterolemia, high protein/creatinine
and presence of hyaline and granular casts in the micro-
scopic examination of urine sediment suggested a glo-
merular component to the disease while hepatic
dysfunction was not a common finding. Unfortunately
neither urine specific gravity nor urine osmolality was
reported in these dogs, but elevated urine proteine:creati-
nine ratios, hypoalbuminaemia and hypercholesterolaemia
in affected dogs led to the authors to suggest that glo-
merular injury was occurring and that renal failure was
most likely a feature of Theileria annae infection. The
level of parasitemia was low and not statistically related to
the severity of the anemia. Small piroplasm species have
been also described in Hungary and Italy based on
microscopic observations (Casapulla et al. 1998; Farkas
et al. 2004) but since genetic characterization was not
attempted, the identity of the parasite species remained
unknown.

In South Africa, Matjila et al. (2008) examined some
dogs with an immune mediated condition with severe
thrombocytopenia and detected Theileria species in one
sample from Pietermaritzburg and samples from Onder-
stepoort Veterinary Academic Hospital (OVAH) by PCR in
blood samples. Smear examination of three OVAH sample
did not show any piroplasms, but may have been under the
detection limits for routine light microscopy as often
encountered in 7. annae infections (Garcia 2006).
Although pathophysiology of the detected Theileria sp. in
dogs is unknown, it is apparent from a few cases described
here that anaemia (possibly hemolytic), splenomegaly and
a possible immune mediated syndrome may be associated
with this organism. Similar clinical signs were observed in
T. annae infection including hematological disorders such
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as thrombocytopenia which is a common finding in
absence of Ehrlichia infection in 75% of dogs infected with
T. annae (Garcia 2006).

Other Theileria species that have been reported from
dogs are Theileria annulata (Criado et al. 2006) and
Theileria equi (Criado-Fornelio et al. 2003b). T. annulata
was detected from an asymptomatic dog (Criado et al.
2006), where as T. equi was detected from three asymp-
tomatic dogs and one symptomatic dog (Criado-Fornelio
et al. 2003b). Beck et al. (2009) on the basis of PCR and
sequence analysis of a fragment of the ssTRNA gene found
3.42% prevalence of Babesia species in asymptomatic
dogs. In the group of symptomatic dogs in Croatia which
were all positive by PCR, B. canis was the predominant
species (69%) followed by B. gibsoni (21%), B. vogeli
(7%) and T. annae (3%).

Ixodes hexagonus has been proposed as the vector of
T. annae in NW Spain, the first area where the condition
has been reported to be endemic among the canine popu-
lation (Camacho et al. 2003). Since this tick species is not
known to occur in Croatia, additional studies are needed to
identify other potential vectors of 7. annae. Beck et al.
(2009) detected two equine piroplasms, 7. equi and B.
caballi, in two symptomatic dogs. T. equi and B. caballi are
transmitted by a number of tick species within the genera
Boophilus, Hyalomma, Dermacentor and Rhipicephalus.
All of these vectors, except Boophilus, have been recorded
in Croatia and this suggests a potential role of Dermacentor
and Rhipicephalus sp. as vectors. However, Rhipicephalus
sanguineous seldom bites hosts other than dogs and thus
their role in the transmission of these pathogens from
horses to dogs in nature is probably minor (Dantas-Torres
2008).

Although Goethert and Telford (2003) questioned the
use of Theileria as a genus name since evidence was not
presented by Zahler et al. (2000) for a preerythrocytic or
lymphocyte-infecting stage, nor was there any evidence for
the absence of transovarial transmission in ticks. The
provisional assignment to the genus Theileria reflects a
controversial argument by some parasitologists working
with piroplasms that the small Babesia should be removed
from the genus Babesia (Guitian et al. 2003). It is not
known whether biological characters classify them as
Theileria or Babesia, although phylogenetic analysis indi-
cated their affiliations to the genus Theileria. In the light of
above reports based on molecular tools (PCR and sequence
analysis), new micro organism has been added to the list of
haemoprotozoans infecting dogs. There is paucity of robust
evidence regarding the efficacy of drugs that can be used
against this species. Drug trials against this species in dogs
are scarce. There is only one report of using imidocarb
dipropionate @ 4 mg/kg body weight subcutaneously but
unfortunately that dog died (Camacho et al. 2002).

Buparvaquone like compounds can be tried as these are
effective against Theileria sp. in other animals but to our
knowledge there is no such published report till date of its
use for Theileria sp. in dogs. Efficacy only on the basis of
improvement of clinical signs and clearance from blood
films is not sufficient but absence of parasite DNA from
blood as well as tissues tested by PCR can be sufficient
evidence of cure.

The relationship between parasite species and clinical
signs, morphological characteristics and drug trials against
the infection in dogs deserves further investigation as
babesiosis in dogs is being increasingly diagnosed in India
on the basis of cytological examination of peripheral blood
smears. This new species of piroplasm will almost certainly
be described and the geographical range of established
piroplasm will expand due to international movements of
dogs and expansion over vector tick habitats. The chal-
lenges for the researchers are to provide practitioners with
readily accessible and accurate diagnostic tools, safer and
more efficacious drugs against the parasite. As babesiosis is
a zoonotic infection, a description of both epidemiological
and clinical features of this infection is of paramount
importance for both human and veterinary parasitology.

References

Anderson JF, Magnarelli LA, Donner CS, Spielman A, Piesman J
(1979) Canine babesia new to North America. Science
204:1431-1432

Apanaskevich DA, Horak IG, Camica JL (2007) Redescription of
Haemaphysalis (Rhipistoma) elliptica (Koch, 1844), an old
taxon of the Haemaphysalis (Rhipistoma) leachi group from East
and Southern Africa, and of Haemaphysalis (Rhipistoma) leachi
(Audouin, 1826) (Ixodida, Ixodidae). Onderstepoort J Vet Res
74:181-208

Beck R, Vojta L, Mrljak V, Marinculic A, Beck A, Zivicnjak T,
Caccio SM (2009) Diversity of Babesia and Theileria species in
symptomatic and asymptomatic dogs in Croatia. Int J Parasitol
39:843-848

Boozer AL, Macintire DK (2003) Canine babesiosis. Vet Clin North
Am Small Anim Pract 33:885-904

Braccini GC, Chaplin EL, Stobbe NS, Araujo FAP, Santos NR (1992)
Resultados de exames laboratoriais realizados no setor de
protozoologia da Faculdade de Veterinaria da Universidade
Federal do Rio Grande Do Sul, Porto Alegre, nos anos 1986 a
1990. Arq Fac Vet UFRGS 20:134-149

Caccio SM, Antunovic B, Moretti A, Mangili V, Marinculic A, Baric
RR, Slemenda SB, Pieniazek NJ (2002) Molecular characterisa-
tion of Babesia canis canis and Babesia canis vogeli from
naturally infected European dogs. Vet Parasitol 106:285-292

Camacho AT, Pallas E, Gestal JJ, Guitian FJ, Olmeda AS (2002)
Natural infection by a Babesia microti-like piroplasm in a
splenectomised dog. Vet Rec 150:381-382

Camacho AT, Pallas E, Gestal JJ, Guitidn FJ, Olmeda AS, Telford
SR, Spielma A (2003) Ixodes hexagonus is the main candidate as
vector of Theileria annae in northwest Spain. Vet Parasitol
112:57-63

@ Springer



32

J Parasit Dis (Jan-June 2010) 34(1):29-32

Casapulla R, Baldi L, Avallone V, Sannino R, Pazzanese L, Mizzoni
V (1998) Canine piroplasmosis due to Babesia gibsoni: clinical
and morphological aspects. Vet Rec 142:168-169

Criado A, Martinez J, Buling A, Barba JC, Merino S, Jefferies R,
Irwin PJ (2006) New data on epizootiology and genetics of
piroplasms based on sequences of small ribosomal subunit and
cytochrome b genes. Vet Parasitol 142:238-247

Criado-Fornelio A, Gdnzalez-del-Rio MA, Buling-Sarafia A, Barba-
Carretero JC (2003a) Molecular characterization of a Babesia
gibsoni isolate from a Spanish dog. Vet Parasitol 117:123-129

Criado-Fornelio A, Martinez-Marcos A, Buling-Sarana A, Barba-
Carretero JC (2003b) Molecular studies on Babesia, Theileria
and Hepatozoon in southern Europe. Part I. Epizootiological
aspects. Vet Parasitol 113:189-201

Dantas-Torres F (2008) The brown dog tick, Rhipicephalus sanguin-
eus (Latreille, 1806) (Acari: Ixodidae): from taxonomy to
control. Vet Parasitol 152:173-185

Duh D, Tozon N, Petrovec M, Strasek K, Avsic-Zupanc T (2004)
Canine babesiosis in Slovenia: molecular evidence of Babesia
canis canis and Babesia canis vogeli. Vet Res 35:363-368

Farkas R, Foldvari G, Fenyves B, Kotai I, Szilagyi A, Hegedus GT
(2004) First detection of small babesiae in two dogs in Hungary.
Vet Rec 154:176-178

Garcia ATC (2006) Piroplasma infection in dogs in northern Spain.
Vet Parasitol 138:97-102

Goethert HK, Telford SRI (2003) What is Babesia microti? Parasi-
tology 127:301-309

Groves MG, Dennis GL (1972) Babesia gibsoni: field and laboratory
studies of canine infections. Exp Parasitol 31:153-159

Guitian FJ, Camacho AT, Telford SR III (2003) Case-control study of
canine infection by a newly recognised Babesia microti like
piroplasm. Prev Vet Med 61:137-145

Hartelt K, Rieker T, Oehme RM, Brockmann SO, Miiller W, Dorn N
(2007) First evidence of Babesia gibsoni (Asian genotype) in
dogs in Western Europe. Vector Borne Zoonotic Dis 7:163-166

Inokuma H, Yoshizaki Y, Matsumoto K, Okuda M, Onishi T,
Nakagome K, Kosugi R, Hirakawa M (2004) Molecular survey
of Babesia infection in dogs in Okinawa, Japan. Vet Parasitol
121:341-346

Jefferies R, Ryan UM, Muhlnickel CJ, Irwin PJ (2003) Two species of
canine Babesia in Australia: detection and characterization by
PCR. J Parasitol 89:409-412

Kjemtrup AM, Wainwright K, Miller M, Carreno RA (2006) Babesia
conradae sp. Nov., a small canine Babesia identified in
California. Vet Parasitol 138:103-111

Matjila PT, Penzhorn BL, Bekker CP, Nijhof AM, Jongejan F (2004)
Confirmation of occurrence of Babesia canis vogeli in domestic
dogs in South Africa. Vet Parasitol 122:119-125

Matjila PT, Leisewitz AL, Oosthuizen MC, Jongejan F, Penzhorn BL
(2008) Detection of a Theileria species in dogs in South Africa.
Vet Parasitol 157:34-40

@ Springer

Mehlhorn H, Schein E (1987) The piroplasms: life cycle and sexual
stages. Adv Parasitol 23:37-103

Oyamada M, Davoust B, Boni M, Dereure J, Bucheton B, Hammad A,
Itamoto K, Okuda M, Inokuma H (2005) Detection of Babesia
canis rossi, B. canis vogeli, and Hepatozoon canis in dogs in a
village of eastern Sudan by using a screening PCR and sequencing
methodologies. Clin Diagn Lab Immunol 12:1343-1346

Patton WS (1910) Preliminary report on a new piroplasm (Piroplasma
gibsoni sp. nov.) found in the blood of the hounds of the Madras
Hunt and subsequently discovered in the blood of the jackal
Canis aureus. Bull Soc Pathol Exot 3:274-280

Reyers F, Leisewitz AL, Lobetti RG, Milner RJ, Jacobson LS, van
Zyl M (1998) Canine babesiosis in South Africa: more than one
disease. Does this serve as a model for falciparum malaria? Ann
Trop Med Parasitol 92:503-511

Taboada J, Merchant SR (1991) Babesiosis of companion animals and
man. Vet Clin North Am Small Anim Pract 21:103-123

Telford SR, Spielman A (1999) Babesiosis of humans. In: Kreier JP,
Wakelin D (eds), Topley and Wilsons Microbiology and Microbial
Infections, 9th edn, vol 5. Parasitology, Edward Arnold, London,
pp 349-360

Tiwari Pooja, Varshney JP (2002) Canine babesiosis—an overview.
Int J Anim Sci 17:25-32

Trapp SM, Messick JB, Vidotto O, Jojima FS, de Morais HS (2006)
Babesia gibsoni genotype Asia in dogs from Brazil. Vet Parasitol
141:177-180

Uilenberg G, Franssen FF, Perie NM, Spanjer AA (1989) Three
groups of Babesia canis distinguished and a proposal for
nomenclature. Vet Q 11:33-40

Varshney JP, Varshney VP, Hoque M (2003) Clinico-haematological,
biochemical, endocrinological and ultrasonographic findings in
canine babesiosis. Indian J Anim Sci 73:1099-1101

Varshney JP, Kumar A, Hoque M (2004) Ehrlichia platys and Babesia
canis infection in a dog: a clinical report. J Vet Parasitol 18:
35-37

Varshney JP, Deshmukh VV, Chaudhary PS (2008) Multisystemic
effects of canine babesiosis and management of critical cases.
Intas Polivet 9:281-287

Yamane I, Conrad PA, Gardener 1A (1993) Babesia gibsoni infections
in dogs. J Protozool Res 3:111-125

Zahler M, Rinder H, Zweygarth E, Fukata T, Maede Y, Schein E,
Gothe R (2000a) Babesia gibsoni of dogs from North America
and Asia belong to different species. Parasitology 120:365-369

Zahler M, Rinder H, Schein E, Gothe R (2000b) Detection of a new
pathogenic Babesia microti-like species in dogs. Vet Parasitol
89:241-248



	Evidence of new pathogenic Theileria species in dogs
	Abstract
	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 149
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 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 599
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


