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Besnoitia besnoiti is an obligate intracellular parasite that is transmitted by
direct contact or via mechanical transmission by flies as vectors. Besnoitiosis
causes economic losses in the cattle industry and is regarded as a re-emerging dis-
ease in Europe. This study evaluated the seroprevalence of B. besnoiti in Korean
cattle using a commercial ELISA kit. Among 558 serum samples, 19 (3.4%) tested
seropositive for B. besnoiti. The statistically significant risk factors included age
(> 2 years), sex (castrated males), and region (lower latitudes) (P < 0.05). The
overall seroprevalence suggested a wide distribution of B. besnoiti infection in
cattle reared in Korea. Thus, the practice of intensive cattle husbandry and the re-
gionally different seroprevalence of B. besnoiti infection in cattle in Korea war-
rant routine monitoring and vector control to reduce economical losses due to bo-
vine besnoitiosis in the country.

Key words: Besnoitia besnoiti, cattle, re-emerging disease, seroprevalence,
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Besnoitia besnoiti (Apicomplexa: Sarcocystidae) is an obligate intracellu-
lar parasite that causes bovine besnoitiosis (Cortes et al., 2014). In contrast to
other coccidian parasites, the main route of spreading of B. besnoiti between an-
imals is mechanical transmission by flies as vectors (Hornok et al., 2015). The
clinical signs of besnoitiosis in cattle differ according to the stage of infection.
Pyrexia, nasal and ocular discharge, salivation, stiff gait, and subcutaneous oe-
dema are observed in the acute stage (Schares et al., 2013). In the chronic stage,
severely lichenified and alopecic skin is observed, and the bulls can develop or-
chitis, resulting in infertility (Schares et al., 2013). Generally, while bovine
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besnoitiosis is associated with a high morbidity and low mortality, not all infect-
ed animals develop clinical signs (Jacquiet et al., 2010; Hornok et al., 2015).

Bovine besnoitiosis has been reported worldwide, including countries in
Africa, Asia, America, and Europe (Lee et al., 1970; EFSA, 2010; Olias et al.,
2011; Rinaldi et al., 2013; Cortes et al., 2014; Alvarez-Garcia et al., 2014;
Ashmawy and Abu-Akkada, 2014; Talatha et al., 2015). Many studies were pub-
lished before 1992, and the disease apparently receded between 1992 and 2001
(Olias et al., 2011). However, since 2002, besnoitiosis has been reported fre-
quently in Europe and has been recognised as a re-emerging and endemic disease
by the European Food and Safety Authority (EFSA, 2010).

Cattle are among the most economically significant livestock in Korea,
where the estimated cattle population approaches three million (Oh et al., 2016).
Only few studies have examined the prevalence of besnoitiosis in Korea, and
most of them were published several decades ago (Lee et al., 1970; Lee, 1975).
The purpose of this study was to evaluate the current serologic distribution of B.
besnoiti in cattle reared in Korea and to analyse its epidemiologic aspects.

Materials and methods

Sample collection and study area

Whole jugular venous blood samples (n = 558) collected from cattle
throughout Korea from 2010 to 2015 were tested (Fig. 1). Serum samples were
separated from the whole blood by centrifugation and stored at —20 °C until use.
Age (£ 1 year, young; > 2 years, adults), sex (male, female, and castrated ani-
mals), type of cattle (beef and dairy), and region (northern, central, southern, and
Jeju Island) were recorded. The geographic location of Korea ranged from 33°06'
to 38°27' northern latitude and 125°04' to 131°52' eastern longitude. The mean
annual temperature was 12.7 °C (range: 8.2—17.9 °C) and the annual precipita-
tion was 1500 mm (Lee et al., 2016). In Korea, lower latitude regions are warmer
and have more precipitation (Lee et al., 2015).

Sample size determination

The sample size was determined by a simple random sampling method,
with 95% confidence, 10% expected prevalence, and 5% desired absolute preci-
sion (Thrusfield, 2005). The expected prevalence was estimated based on previ-
ous reports of prevalence in Korea (Lee et al., 1970).

Serological examination

A commercial enzyme-linked immunosorbent assay (ELISA) kit (ID Screen”
Besnoitia Indirect, IDvet, France) was used according to the manufacturer’s in-
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structions to detect anti-B. besnoiti antibodies. Positive and negative controls
provided by the manufacturer were included in each experiment. Doubtful results
were considered negative for statistical analysis. The sensitivity and specificity
of the ELISA kit have been reported as 97.2% and 100%, respectively (Garcia-
Lunar et al., 2013).

Northern
:l Central
- Southern

é E Jeju Island

Fig. 1. The study regions in Korea. Seropositivity for anti-Besnoitia besnoiti antibodies among cattle
was analysed by region. The regions are grouped according to administrative boundaries

Due to imperfection of the diagnostic method, the observed prevalence
(OP; OP = No. positives/No. of total samples) and true prevalence (TP; TP =
OP + Sensitivity — 1/Sensitivity + Specificity — 1) were calculated. The 95% con-
fidence intervals were calculated for all estimates using Blaker’s method
(Reiczigel et al., 2010).

Statistical analysis

Seroprevalence was analysed to evaluate association with age, sex, type of
cattle, and region using the chi-squared test or Fisher’s exact test. P values < 0.05
were considered statistically significant.
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Results

Among 558 bovine serum samples, 19 (3.4%; TP 3.5%) and 2 (0.4%) tested
positive and doubtful, respectively, for anti-B. besnoiti antibodies (Table 1). Se-
ropositivity was 1.0% (1/103; TP 1.0%) among young cattle and 4.0% (18/455; TP
4.1%) in adult cattle; seropositivity was 0% (0/59; TP 0%) among male cattle,
1.9% (6/319; TP 2.0%) among female cattle, and 7.2% (13/180; TP 7.4%) among
castrated cattle. Beef cattle had 4.1% (14/340; TP 4.2%) seropositivity and dairy
cattle had 2.3% (5/218; TP 2.4%) seropositivity. With regard to analysis based
on the region, the seropositivity rates were 0.5% (1/188; TP 0.5%), 4.0% (6/151;
TP 4.1%), 7.1% (8/112; TP 7.3%), and 3.7% (4/107; TP 3.8%) for northern, cen-
tral, and southern regions, and the Jeju Island, respectively. Age, sex, and region
showed statistically significant (P < 0.05) correlation with seroprevalence (Table 1).

Table 1

Seroprevalence of Besnoitia besnoiti among cattle in Korea

No. No. No Observed True 95%

Variable Group tested positive  doub tful* prevzilence prev‘z]ilence CcLf P value
(%) (%0)

Age <1 year 103 1 0 1.0 1.0 0.0-5.1 <0.001
> 2 years 455 18 2 4.0 4.1 2.5-6.4

Sex Male 59 0 0 0.0 0.0 0.0-6.2 0.001
Female 319 6 0 1.9 2.0 0.84.1
Castrated 180 13 2 7.2 7.4 4.0-12.4

Type of Beef 340 14 2 4.1 4.2 2.5-7.0 0.175

cattle Dairy 218 5 0 23 2.4 0.9-5.3

Region Northern 188 1 0 0.5 0.5 0.0-2.8 0.009
Central 151 6 1 4.0 4.1 1.8-8.6
Southern 112 8 1 7.1 7.3 3.3-13.9
Jeju Island 107 4 0 3.7 3.8 1.3-9.3

Total 558 19 2 34 3.5 2.1-54

*Doubtful results were regarded as negative for statistical analysis; 'C. 1.: Confidence interval

Discussion

Although a few studies (Lee et al., 1970; Lee, 1975) had been reported on
B. besnoiti in Korean cattle with 3.8% and 6.7% prevalence rates which were
slightly higher or similar to those found in the present study, a direct comparison
among these data cannot be made as different diagnostic methods were used
(ELISA wvs. clinical signs). Evaluation of the seroprevalence of B. besnoiti ac-
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cording to age showed that adult cattle (age > 2 years) had a significantly higher
seroprevalence compared to those aged < 1 year (P < 0.001). The age depend-
ence of B. besnoiti infection has been suggested in other studies (Lee et al., 1970;
Lee, 1975; Alvarez-Garcia et al., 2014; Gutiérrez-Exposito et al., 2014; Talatha
et al., 2015). Talaftha et al. (2015) stated that because B. besnoiti is transmitted
via direct contact or by vectors, older individuals are more likely to get infected
than younger ones. This may be a factor in the higher seroprevalence in cattle
aged > 2 years.

Seroprevalence was also significantly greater (P = 0.001) among castrated
male cattle compared to females and non-castrated males. The association be-
tween sex and seropositivity has been controversial. Some authors found no as-
sociation (Alvarez-Garcia et al., 2014; Waap et al., 2014), others have reported
higher seroprevalence in females (Ashmawy and Abu-Akkada, 2014), while oth-
ers have reported greater susceptibility to besnoitiosis among males (Jacquiet et
al., 2010). In this study, when castrated males and non-castrated males were
counted together, seropositivity was greater in males than in females, and the dif-
ference was significant (P = 0.032). Further investigations will be necessary to
clarify the association between sex and B. besnoiti infection.

In terms of the regional prevalence of B. besnoiti infection in Korea, with
the exception of Jeju Island, there was higher seroprevalence among cattle in re-
gions at lower latitudes. The lower latitudes of Korea have higher temperatures
and total precipitation, which have been correlated to the abundance of flies,
thereby suggesting that higher seropositivity among cattle in southern regions
may be attributed to vector transmission. This tendency has also been observed
in Europe, where the distribution of B. besnoiti is moving northward and spread-
ing is due to the availability of vectors (Hornok et al., 2014). Jeju Island has a
peculiar climate, and because of its geographical separation from other regions of
the Korean peninsula, the seroprevalence in Jeju may have no relationship with
the seroprevalence in other regions.

While beef cattle had higher seroprevalence than dairy cattle in the present
study, the difference was not significant (P = 0.175). Higher seroprevalence
among beef cattle has been observed by some authors (Rinaldi et al., 2013; Alva-
rez-Garcia et al., 2014), but not by others. Jacquiet et al. (2010) found that beef
and dairy cattle were affected equally by besnoitiosis, while Alvarez-Garcia et al.
(2013, 2014) suggested that higher seroprevalence among beef cattle was related
to the sampling region or husbandry conditions, but not to the breed.

This is the first study to report the seroprevalence of B. besnoiti in cattle in
Korea using ELISA. The results suggest that B. besnoiti is widely distributed in
Korea. Considering the intensive cattle husbandry systems being practiced and
the regionally different seroprevalence of B. besnoiti in cattle in Korea, continu-
ous monitoring and vector control are needed to reduce economic losses due to
bovine besnoitiosis in the country.

Acta Veterinaria Hungarica 65, 2017



SEROPREVALENCE OF BESNOITIA BESNOITI IN KOREAN CATTLE 515

References

Alvarez-Garcia, G., Fernandez-Garcia, A., Gutiérrez-Exposito, D., Ruiz-Santa Quiteria, J. A.,
Aguado-Martinez, A. and Ortega-Mora, L. M. (2014): Seroprevalence of Besnoitia besnoiti
infection and associated risk factors in cattle from an endemic region in Europe. Vet. J.
200, 328-331.

Alvarez-Garcia, G., Frey, C. F., Mora, L. M. O. and Schares, G. (2013): A century of bovine
besnoitiosis: an unknown disease re-emerging in Europe. Trends Parasitol. 29, 407—415.

Ashmawy, K. I. and Abu-Akkada, S. S. (2014): Evidence for bovine besnoitiosis in Egypt —first se-
rosurvey of Besnoitia besnoiti in cattle and water buffalo (Bubalus bubalis) in Egypt. Trop.
Anim. Health Prod. 46, 519-522.

Cortes, H., Leitao, A., Gottstein, B. and Hemphill, A. (2014): A review on bovine besnoitiosis: a
disease with economic impact in herd health management, caused by Besnoitia besnoiti
(Franco and Borges, 1916). Parasitology 141, 1406—1417.

EFSA (2010): Bovine besnoitiosis: An emerging disease in Europe. EFSA J. 8, 1499.

Garcia-Lunar, P., Ortega-Mora, L. M., Schares, G., Gollnick, N. S., Jacquiet, P., Grisez, C., Prevot,
F., Frey, C. F., Gottstein, B. and Alvarez-Garcia, G. (2013): An inter-laboratory compara-
tive study of serological tools employed in the diagnosis of Besnoitia besnoiti infection in
bovines. Transbound. Emerg. Dis. 60, 59-68.

Gutiérrez-Exposito, D., Esteban-Gil, A., Ortega-Mora, L. M., Garcia-Lunar, P., Castillo, J. A.,
Marcén, J. M. and Alvarez-Garcia, G. (2014): Prevalence of Besnoitia besnoiti infection in
beef cattle from the Spanish Pyrenees. Vet. J. 200, 468—470.

Hornok, S., Fedak, A., Baska, F., Basso, W., Dencsd, L., Toth, G., Szeredi, L., Abonyi, T. and Dé-
nes, B. (2015): Vector-borne transmission of Besnoitia besnoiti by blood-sucking and se-
cretophagous flies: epidemiological and clinicopathological implications. Parasit. Vectors
8, 1-6.

Hornok, S., Fedak, A., Baska, F., Hofmann-Lehmann, R. and Basso, W. (2014): Bovine besnoi-
tiosis emerging in central-eastern Europe, Hungary. Parasit. Vectors 7, 20.

Jacquiet, P., Liénard, E. and Franc, M. (2010): Bovine besnoitiosis: epidemiological and clinical
aspects. Vet. Parasitol. 174, 30-36.

Lee, H. S. (1975): Studies on the infection of Besnoitia besnoiti among cattle in Korea [in Korean,
with English abstract]. J. Inst. Dev. Livest. Prod. 3, 1-20.

Lee, H. S., Bak, U. B., Moon, M. H. and Shin, J. U. (1970): Studies on bovine besnoitiosis in Ko-
rea II. A survey on incidence in the enzootic region [in Korean, with English abstract]. Ko-
rean J. Parasitol. 8, 76-80.

Lee, S., Jung, B. and Kwak, D. (2015): Evidence of Anaplasma spp. exposure in native Korean
goats (Capra hircus coreanae). Vet. Med. 5, 245-252.

Lee, S. H., VanBik, D., Kim, H. Y., Cho, A., Kim, J. W., Byun, J. W., Oem, J. K., Oh, S. I. and
Kwak, D. (2016): Prevalence and molecular characterisation of Giardia duodenalis in
calves with diarrhoea. Vet. Rec. 178, 633.

Oh, J., Lee, S. H., Lee, S. J., Kim, Y. H,, Park, S. C., Rhee, M. H., Kwon, O. D., Kim, T. H. and
Kwak, D. (2016): Detection of antibodies against Toxoplasma gondii in cattle raised in
Gyeongbuk province, Korea. J. Food Prot. 79, 821-824.

Olias, P., Schade, B. and Mehlhorn, H. (2011): Molecular pathology, taxonomy and epidemiology
of Besnoitia species (Protozoa: Sarcocystidae). Infect. Genet. Evol. 11, 1564-1576.
Reiczigel, J., Foldi, J. and Ozsvari, L. (2010): Exact confidence limits for prevalence of a disease

with an imperfect diagnostic test. Epidemiol. Infect. 138, 1674-1678.

Rinaldi, L., Maurelli, M. P., Musella, V., Bosco, A., Cortes, H. and Cringoli, G. (2013): First cross-
sectional serological survey on Besnoitia besnoiti in cattle in Italy. Parasitol. Res. 112,
1805-1807.

Acta Veterinaria Hungarica 65, 2017



516 LEE et al.

Schares, G., Langenmayer, M., Scharr, J., Minke, L., Maksimov, P., Maksimov, A., Schares, S.,
Bérwald, A., Basso, W. and Dubey, J. (2013): Novel tools for the diagnosis and differentia-
tion of acute and chronic bovine besnoitiosis. Int. J. Parasitol. 43, 143—154.

Talatha, A. Q., Al-Majali, A. M., Ababneh, M. M. and Abutarbush, S. M. (2015): Epidemiologic
study on Besnoitia besnoiti infection in dairy herds in Jordan. Parasitol. Res. 114, 2491—
2497.

Thrusfield, M. (2005): Surveys. In: Thrusfield, M. (ed.) Veterinary Epidemiology. Blackwell Pub-
lishing, Oxford, UK. pp. 228-246.

Waap, H., Nunes, T., Cortes, H., Leitdo, A. and Vaz, Y. (2014): Prevalence and geographic distri-
bution of Besnoitia besnoiti infection in cattle herds in Portugal. Parasitol. Res. 113, 3703—
3711.

Acta Veterinaria Hungarica 65, 2017




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /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 0.15
    /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 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


