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Abstract
Aim: To determine the prevalence and diversity of Eimeria spp. in dairy cattle present in and around Guwahati, Kamrup 
district, Assam, India.

Materials and Methods: A total of 2339 fecal samples of calves (535), heifer (641) and adult (1163) cattle were screened 
for 1 year present in and around Guwahati, Assam for detection of Eimeria oocysts by flotation techniques. Sporulation of 
the oocyst was done in 2.5% potassium dichromate solution for identification of the Eimeria species.

Results: Examination of fecal samples revealed an overall prevalence of 11.97% Eimeria infection in dairy cattle of 
Guwahati, Assam. Age-wise, 33.2%, 45.4%, and 21.4% infections were recorded in calves (<1 year), heifer (1-3 years) and 
adult (>3 years) cattle, respectively. Season-wise, infection was recorded highest during post-monsoon (16.29%), followed 
by monsoon (15%), winter (9.44%), and pre-monsoon (7.49%) season. Seven species of Eimeria were recorded viz. Eimeria 
bovis, Eimeria zuernii, Eimeria subspherica, Eimeria bukidnonensis, Eimeria auburnensis, Eimeria ellipsoidalis and 
Eimeria alabamensis. The oocyst count per gram of feces ranged from 50 to 1500 in infected cattle.

Conclusion: This study indicates that there is the prevalence of seven species of Eimeria in dairy cattle of Guwahati, Assam 
and mostly prevalent during the post-monsoon season.
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Introduction

Coccidiosis is one of the most pathogenic intes-
tinal diseases caused by different species of Eimeria 
belonging to phylum-apicomplexa [1]. They are 
responsible for huge economic losses to the livestock 
industry in terms of mortality and morbidity in young 
calves [2,3]. The disease is particularly a problem 
of confined animals kept under intensive husbandry 
practices and is more common in housed animals than 
in those on pastures. In associations with other entero-
pathogens, coccidia have been indicated as an import-
ant cause of diarrhea in calves [4].

The disease occurs in acute, subacute and chronic 
forms. Bloody diarrhea, dehydration, rough hair coat, 
reduced growth rate, anemia, weakness and weight 
loss are the signs of coccidiosis [5]. Clinical coccid-
iosis in cattle mainly depends on factors like species 
of Eimeria, the age of the infected animal, the number 
of oocysts ingested, the presence of concurrent infec-
tions and management practices [6]. Overcrowding 
and lack of sanitation increase the chance of infection. 
More than 13 species of Eimeria and one species of 
Isospora have been described to infect cattle. Eimeria 
bovis and Eimeria zuernii are the most pathogenic 
species and associated with clinical coccidiosis under 
field conditions while other species have been shown 

to be mildly or moderately pathogenic. The major 
damage is due to the rapid multiplication of the para-
site in the intestinal wall, and the subsequent rupture 
of the cells of the intestinal lining. Several stages of 
multiplication occur before the final stage, the oocyst, 
is passed in the feces. Oocysts are extremely resistant 
to environmental stress and are difficult to completely 
remove from the environment.

The disease is transmitted by ingestion of spor-
ulated oocysts. Infection is acquired from contami-
nated feed, water, soiled pastures or by licking con-
taminated hair coat. Therefore, taking into account the 
significance of the parasite as one of the most import-
ant causes of economic losses, the present study was 
designed to determine the prevalence and diversity of 
Eimeria spp. in dairy cattle of Guwahati, Assam.
Materials and Methods
Ethical approval

The experiments comply with the guidelines laid 
down by the Institutional Ethical Committee and in 
accordance with the country law.

Samples were collected as per standard collec-
tion procedure without harming or any discomfort to 
animals.
Study area

The present study was conducted in Guwahati, the 
capital city of the state of Assam, that lies within the 
latitude of 26°11′0″N and longitude 91°44′0″E. The 
city is situated on an undulating plain with varying 
altitudes of 49.5-55.5 m above mean sea level. The 
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southern and eastern sides of the city are surrounded 
by hillocks.
Study period

The study was conducted for one calendar year 
from August 2012 to July 2013 and divided into 
four seasons viz. Pre-monsoon (March, April, and 
May), Monsoon (June, July, August, and September), 
Post-monsoon (October, November) and Winter 
(December, January, February).
Sample size

A total of 2339 fecal samples of calves (535), 
heifer (641) and adult (1163) cattle were collected from 
both Government and Private farms and screened for 
detection of Eimeria infection in Guwahati, Kamrup 
district, Assam.
Study method

The selected animals were categorized accord-
ing to age viz. calves (<1 year), heifer (1-3 years) 
and adult (>3 years). Fecal samples were collected 
directly from the rectum of the individual animal and 
kept in marked plastic pouch/vials. Three grams of 
fecal samples were examined by direct flotation tech-
nique using saturated salt (specific gravity: 1.20) and 
sucrose (specific gravity: 1.27) solution [7]. Positive 
samples were then quantified to estimate the oocysts 
per gram (OPG) of feces by using modified McMaster 
technique [8]. Samples not being examined on the 
same day were preserved in 2.5% potassium dichro-
mate solution and stored at refrigerated temperature 
(4°C) for next day examination. Sporulation of the 
oocyst was done by mixing positive fecal sample con-
taining oocyst of Eimeria spp. with 2.5% potassium 
dichromate solution in a ratio of 1:5 volume as per the 
procedure described by Duszynski and Wilber [9] and 
incubated at room temperature for 4-7 days, checked 
daily. Morphological characterization and measure-
ment of oocysts was done as per the guidelines of 
Duszynski and Wilber [9] and Soulsby [10] by using 
an Olympus BX51 light microscope at ×200 and ×400 
magnifications. Microphotographs of the oocysts 
were taken by using a digital camera (Sony DSC: 
WX80/B). Micrometry of the oocyst was done as per 
the procedure described by Sloss et al. [11] and 20 
oocysts of each species were measured and identified.
Statistical analysis

Data were statistically analyzed using Chi-square 
tests for significance using SPSS 15 version. (SPSS 
Inc., 233 South Wacker Drive, 11th Floor, Chicago, IL 
60606-6412)
Results and Discussion

The overall prevalence of coccidiosis in dairy 
cattle was 11.97% (Table-1). Seven species of Eimeria 
were recorded viz. E. bovis (6.80%), E. zuernii (2.35%), 
Eimeria subspherica (0.68%), Eimeria bukidnonensis 
(0.94%), Eimeria auburnensis (0.86%), Eimeria ellip-
soidalis (0.13%) and Eimeria alabamensis (0.21%). 
All the species of Eimeria were identified on the basis Ta
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of their morphological characters (Figure-1). The 
length × width (mean±standard error) of each spe-
cies were E. subspherica (10.1±0.46×9.8±0.69 μm), 
E. ellipsoidalis (15.1±0.57×12.2±0.68 μm), 
E. zuernii (16.4±0.43×14.3±0.35 μm), E. ala-
bamensis (17.2±0.27×11.1±0.31 μm), E. bovis 
(25.4±0.52×19.4±0.72 μm), E. auburnensis 
(36.4±0.34×21.2±0.47 μm) and E. bukidnonensis 
(43.4±0.23×30.1±0.48 μm).

Season-wise infection was recorded highest 
during post-monsoon (16.29%) followed by monsoon 
(15%), winter (9.44%) and pre-monsoon (7.49%) 
season (Table-1, Figures-2 and -3). During monsoon 
season high prevalence of coccidia infection in calves 
was also reported from Parbhani, Maharastra [12]. 
High prevalence during monsoon and post-monsoon 
seasons may be due to favorable conditions such as 
optimal moisture, humidity, and temperature for easy 
dispersion, sporulation and transmission of Eimeria 
sp. The peak prevalence of Eimeria spp. infection in 
the rainy season could also be attributed to the pres-
ence of precipitating stress, inclement weather, wet 
conditions and the highest rate of faecal contamina-
tion of feed and water [13]. It might be also due to 
the non-administration of coccidiostat or coccidicidal 
drugs by the farmers or veterinarians that do not reach 
the rural population thus maintaining a uniform infec-
tion throughout the year. In Poland, seasonal variation 
in shedding of Eimeria oocysts in European Bison 
and highest prevalence was noted in early spring, with 
a peak in April, and the lowest in late autumn and 
winter [14].

In the present findings, it has been observed 
that the prevalence of Eimeria infection followed an 
age pattern. The infection rate was highest in heifer 
(45.4%), followed by calves (33.2%) and adult 
(21.4%). Chi-squared test revealed significant differ-
ence (p<0.05) in the pattern of prevalence according 
to age (Table-2). In heifer, the species recorded were 
of E. bovis, E. zuernii, E. subspherica, E. bukidnonen-
sis, E. auburnensis, E. ellipsoidalis and E. alabamen-
sis. In calves too E. bovis was maximum followed by 
E. zuernii, E. bukidnonensis, E. auburnensis, E. sub-
spherica and E. alabamensis. However, in adults, only 
three species i.e. E. bovis, E. zuernii and E. auburn-
ensis were recorded. The OPG of feces ranged from 
50 to 1500 in infected cattle (Table-2). The infection 
rate was observed higher in heifer than calves which 
may be due to housing of heifer in overcrowded con-
ditions and easy contact with adult animals. Similarly, 
the higher infection rate in calves >6-12 months of age 
than calves of 1-6 months of age was observed [15]. 
Priti et al. [16] also observed higher prevalence in 
younger animals than adult and stated that immature 
immunity might be a critical factor for determining 
the clinical and subclinical infections in younger ani-
mals. The possibility of adult animals acting as a res-
ervoir for younger ones in stall fed conditions is also 
an added explanation [17].

E. bovis and E. zuernii accounted for highest 
prevalent species in the present study which is in 
conformity with the findings of Heidari et al. [18] 
and Yu et al. [19] from Iran and China, respectively. 
Other species of Eimeria viz. E. bukidnonensis, E. 
subspherica, E. auburnensis, E. alabamensis and 
E. ellipsoidalis were also recorded in cattle with 
varying percentage which is in conformity with the 
reports from Brazil [1], Pakistan [3], Hungary [20], 
India [21], Poland [22], and China [23]. The variation 

Figure-1: Different oocysts of Eimeria species of cattle 
(400×).

Figure-2: Seasonal prevalence of different eimerian 
species in cattle of Assam.

Figure-3: Seasonal prevalence of eimerian species in 
different age groups of cattle.
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in prevalence of Eimeria spp. may be attributed due to 
different geographical distributions, host factors and 
climatic conditions required for their development. 
Borkakoty et al. [24] also reported prevalence of E. 
bovis, E. zuernii, E. auburnensis, E. ellipsoidalis, 
E. cylindrica, E. bukidnonensis and E. subspherica in 
calves and adult cattle from Kamrup district of Assam. 
The present study was done after a spell of several 
years in the same region and showed the persistence 
of infection in animals. Thus, we can conclude that 
the infection still continues and eimeriosis is not to be 
neglected in field condition because this infection is 
opportunistic.
Conclusion

The present study revealed that there is the prev-
alence of seven species of Eimeria in dairy cattle of 
Guwahati, Assam, and the prevalence was highest 
during the post-monsoon season.
Authors’ Contributions

MD: Collected, processed and examined fecal 
samples, prepared manuscript. DKD: Interpretation 
of data. SI: Examined samples. PCS, SS: Prepared 
manuscript and data analysis. All authors read and 
approved the final manuscript.
Acknowledgments

The authors are grateful to the Dean, Faculty 
of Veterinary Science and Director Post Graduate 
Studies, Assam Agricultural University, Khanapara, 
Guwahati, Assam for providing financial assistance 
and necessary facilities to conduct the research work.
Competing Interests

The authors declare that they have no competing 
interests.
References
1. Almeida, V.D.A., Magalhaes, V.C.S ., Muniz-Neta, E.S. and 

Munhoz, A.D. (2011) Frequency of species of the genus 
Eimeria in naturally infected cattle in Southern Bahia, 
Northeast Brazil. Braz. J. Vet. Parasitol., 20: 78-81.

2. Nalbantoglu, S., Sari, B., Cicek, H. and Karaer, Z. (2008) 
Prevalence of coccidian species in the water buffalo 

(Bubalus bubalis) in the province of Afyon, Turkey. Acta 
Vet. Brno, 77: 111-116.

3. Nisar-Khan, M., Rehman, T., Sajid, M.S., Abbas, R.Z., 
Zaman, M.R., Sikandar, A. and Riaz, M. (2013) 
Determinants influencing prevalence of coccidiosis in 
Pakistani buffaloes. Pak. Vet. J., 33: 287-290.

4. Radostits, O.M., Blood, D.C. and Gay, C.C. (1994) 
Veterinary Medicine. A Textbook of the Diseases of Cattle, 
Sheep, Pigs, Goats, and Horses. 8th ed. Bailliere Tindall, 
Philadelphia. p1181-1199.

5. Bastianetto, E., Filho, E.J.F., Lana, A.M.Q., Cunha, A.P., 
Teixeira, L.V., Bello, A.C.P., Teixeira, C. and Leite, R.C. 
(2007) Epidemiology of Eimeria sp. infection in buffaloes 
(Bubalus bubalis) breed in Minas Gerais, Brazil. Ital. J. 
Anim. Sci., 6: 911-914.

6. Daugschies, A. and Najdrowsk, M. (2005) Eimeriosis in 
cattle: Current understanding. J. Vet. Med., 52: 417-427.

7. Pyziel A.M. and Demiaszkiewicz A.W. (2013) Coccidia 
(Apicomplexa: Eimeriidae) of elk (Alces alces) in Poland. 
Parasitol. Res., 112: 2083-2085.

8. MAFF. (1986) Ministry of Agriculture, Fisheries and 
Food. Manual of veterinary parasitological techniques, Her 
Majesty’s Stationery Office, London. p11-12.

9. Duszynski, D.W. and Wilber, P.G. (1997) A guideline for 
the preparation of species description in the Eimeriidae. J. 
Parasitol., 83: 333-336.

10. Soulsby, E.J.L. (1986) Helminths, Arthropods and Protozoa 
of Domestic Animals. 7th ed. Bailliere, Tindall and Cassell, 
London.

11. Sloss, M.W., Kemp, R. L. and Zajac, A.M. (1994) Veterinary 
Clinical Parasitology. 6th ed. Iowa State University Press, 
Ames, Iowa.

12. Chigure, G.M., Narladkar, B.W., Khillare, B.S., 
Deshpande, P.D., Digraskar, S.U. and Deshmukh, S.S. 
(2008) Epidemiological observations on coccidiosis in 
cow calves of Marathwada region. J. Vet. Parasitol., 22(1): 
75-76.

13. Singh, R. and Agrawal, R.D. (2003) Incidence of coccidia 
infection in buffaloes in Mathura. J. Vet. Parasitol., 17(2): 
169-170.

14. Pyziel, A.M., Kowalczyk, R. and Demiaszkiewicz, A.W. 
(2011) The annual cycle of shedding Eimeria oocysts by 
European bison (Bison bonasus) in the Bialowieza primeval 
Forest, Poland. J. Parasitol., 97(4): 737-739.

15. Alemayehu, A., Mohammed, N. and Belina, T. (2013) 
Prevalence of bovine coccidia in Kombolcha district of 
South Wollo, Ethiopia. J. Vet. Med. Anim. Health, 5(2): 
41-45.

16. Priti, M., Sinha, S.R.P., Sucheta, S., Verma, S.B., 
Sharma, S.K. and Mandal, K.G. (2008) Prevalence of 
bovine coccidiosis at Patna. J. Vet. Parasitol., 22: 5-12.

17. Abebe, R., Kumesa, B. and Wessene, A. (2008) 
Epidemiology of Eimeria infections in calves in Addis 

Table-2: Diversity of Eimeria sp. in different age groups of cattle.

Eimeria spp. Calves Heifer Adult Chi-square 
value

Prevalence 
(%)

OPG of 
faeces

Prevalence 
(%)

OPG of 
faeces

Prevalence 
(%)

POG of 
faeces

E. bovis 49 (52.7) 50-1200 68 (53.5) 50-1500 42 (70) 50-900 26.61*
E. zuernii 25 (26.9) 50-700 18 (14.2) 50-900 12 (20) 50-400
E. subspherica 4 (4.3) 50-500 12 (9.4) 50-700 - -
E. bukidnonensis 7 (7.5) 50-150 15 (11.8) 50-400 - -
E. auburnensis 6 (6.5) 50-200 8 (6.3) 50-500 6 (10) -
E. ellipsoidalis - - 3 (2.4) - -
E. alabamensis 2 (2.2) 50-100 3 (2.4) 50-200 - -
Overall 93 (33.2) 50-1200 127 (45.4) 50-1500 60 (21.4) 50-900

*p<0.05, -=Negative, OPG: Oocyst per gram, E. bovis=Eimeria bovis, E. zuernii=Eimeria zuernii, E. subspherica=Eimeria 
subspherica, E. bukidnonensis=Eimeria bukidnonensis, E. auburnensis=Eimeria auburnensis, E. ellipsoidalis=Eimeria 
ellipsoidalis, E. alabamensis=Eimeria alabamensis



Veterinary World, EISSN: 2231-0916 945

Available at www.veterinaryworld.org/Vol.8/August-2015/2.pdf

********

Ababa and Debre Zeit Dairy Farms, Ethiopia. Intern. J. 
Appl. Res. Vet. Med., 6: 24-30.

18. Heidari, H., Sadeghi-Dehkordi, Z., Moayedi, R. and 
Gharekhani, J. (2014) Occurrence and diversity of Eimeria 
species in cattle in Hamedan province, Iran. Veterinarni 
Medicina. 59(6): 271-275.

19. Yu, S.K., Gao, M., Huang, N., Jia, Y.Q. and Lin, Q. (2011) 
Prevalence of coccidial infection in cattle in shaanxi prov-
ince, North Western China. J. Anim. Vet. Adv., 10(20): 
2716-2719.

20. Farkas, R., Szeidemann, Z. and Majors, G. (2007) Studies 
on coccidiosis of calves in Hungarian dairy farms. Parasitol. 
Res., 101: 113-120.

21. Pandit, B.A. (2009) Prevalence of coccidiosis in cattle in 

Kashmir valley. Vet. Scand., 4(1): 33.
22. Pilarczyk, B., Balicka-Ramisz, A., Kozak, W. and 

Ramisz, A. (2009) Occurrence of endoparasites in heifers 
imported to Poland from the Netherlands. Arch. Tierzucht., 
52: 265-271.

23. Dong, H., Zhao, Q., Han, H., Jiang, L., Zhu, S., Li, T., 
Kong, C. and Huang, B. (2012) Prevalence of coccidial 
infection in dairy cattle in Shanghai, China. J. Parasitol., 
98: 963-966.

24. Borkakoty, M.R., Das, M.R. and Gogoi, A.R. (1984) 
Incidence of gastrointestinal parasitic infection in cattle 
in Kamrup district of Assam with special reference to the 
prevalent species of coccidia. Indian J. Anim. Health, 23(1): 
57-62.



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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 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 0.15
    /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


