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COPROSCOPY OF WILD MAMMALS: THE CASE OF RED FOX Vulpes vulpes
(Thomas Say, 1823), COMMON JACKAL Canis aureus (Linné, 1758)
AND WILD BOAR Sus scrofa (Linné, 1758) IN MARSH OF REGHAIA (ALGIERS)

MARNICHE Faiza, MILLA Amel, TIMTAOUCINE Khaoula, BACHA Assia

Abstract. During our study around the marsh of Réghaia. we carried out a trip every fortnight from February 21 to May 2, 2016 and
58 droppings were collected in the surrounding area of Jebel, 22 feces for the red fox Vulpes vulpes and Wild boar Sus scrofa each
and 14 droppings for the common jackal Canis aureus. The flotation method of 58 samples allowed us to identify 19 species
belonging to the 4 phylums, 6 classes, 9 orders and 14 families. We were able to identify 12 species of parasites in red fox droppings.
10 genera for common jackals and 15 parasites in wild boar and with common species. The total number of parasites identified is 19
genera. The results obtained for red fox Vulpes vulpes show a dominance of Strongyloides sp. with a rate of 31.82% followed by
Uncinaria with 22.73%. Ancylostoma and Eimeria with 22.73% for each. Concerning the common jackal Canis aureus, the nematod
Strongyloides occupies the first place with 21.43% followed by Ancylostoma sp., Ascaridia sp. and Teania sp. with 14.29% the rest
of the parasitic species occupies the same rank with a prevalence rate equal to 7.14%. As for wild boars Sus scrofa, we noted after
examinations of 22 excreta that 54.5% are infested by Strongyloides sp. followed by Ancylostoma sp. with an infestation rate of 50%
followed by Eimeria sp. with a rate of 45.5% followed by Ascaris sp. with a percentage equal to 27.3%.

Keywords: parasites, wild mammals, Sus scrofa, Vulpes vulpes, Canis aureus, coprology, Réghaia.

Rezumat. Coproscopia mamiferelor salbatice: cazul vulpii rosii Vulpes vulpes (Thomas Say, 1823), sacalului comun
Canis aureus (Linnaeus 1758) si mistretului Sus scrofa (Linné, 1758) in mlastina din Réghaia (Alger). in timpul studiului
nostru in jurul mlastinii Reghaia am efectuat doud saptamani de colectéri de la 21 februarie - 2 mai 2016, 58 de colectii de excremente in
jurul ariei Jebel, 22 excremente de vulpe rosie Vulpes vulpes si mistret Sus scrofa si 14 excremente pentru sacalul comun Canis aureus.
Metoda de flotare a 58 de probe ne-a permis identificarea a 19 specii apartinand celor 4 increngaturi, 6 clase, 9 ordine si 14 familii. Am
identificat 12 tipuri de paraziti gasiti in excrementele de vulpe rosie. 10 genuri pentru sacalul comun si 15 genuri de paraziti In mistreti si
specii comune. Totalul genurilor de paraziti identificati este de 19 genuri. Rezultatele pentru vulpea rosie Vulpes vulpes aratd dominanta
Strongyloides sp. cu o rata de 31,2% urmat de Uncinaria cu 22,73% Ancylostoma si Eimeria cu 22,73% pentru fiecare. Pe sacalul comun
Canis aureus, nematodul Strongyloides ocupa primul loc cu 21,43% urmat de Ancylostoma sp., Ascaridia sp. si Teania sp. cu 14,29%, restul
speciilor parazite ocupd acelasi loc, cu o ratd de prevalenti egald cu 7,14%. In ceea ce priveste mistretul Sus scrofa am observat dupa 22
excremente examinate ca 54,5% sunt infestate cu Strongyloides sp. urmate de Ancylostoma sp. cu o rata de infestare de 50%, apoi Eimeria
sp. cu o ratd de 45,5% si de Ascaris sp. cu un procent egal cu 27,3%.

Cuvinte cheie: paraziti, mamifere salbatice, Sus scrofa, Vulpes vulpes, Canis aureus, coprologic, Reghaia.

INTRODUCTION

Zoonoses are one of the greatest threats to overall health (JONES et al., 2008). Most of these diseases are
caused by parasitic organisms whose hosts are animals that live in relation to the human species (ZAJAC & CONBOY,
2013). In fact over 75% of human diseases are zoonoses originating from wild animals (TAYLOR et al., 2001). Wild
mammals are an important reservoir of parasitological fauna, which is why our study targeted three wild mammalsS
wild boar Sus scrofa, red fox Vulpes vulpes and the common jackal Canis aureus. The objective of our work is to
highlight the parasites in the intestinal tract (feces) carried and transmitted by: red fox, wild boar and common jackal at
the marsh Réghaia and the risk that can reach man.

STUDY AREA

The Réghaia marsh is found at the northern edge of the plain of Metidja in Algeria, 30 km from Algiers with a
heterogeneous environment with open presence of olive tree, pistachio and casuarina trees. It covers a total area of
1.500 hectares (ha) of which 75 hectares are occupied by a freshwater pool, 600 ha of land and 900 ha inland and
marine space. Its geographic coordinates are 36 ° 45 'and 36 ° 48'North and 3 © 19" and 3 © 21 'East. It is located in the
bioclimatic area, subhumid, with mild winters and a minimum temperature equal to -1.1 °© C and a maximum equal to
44 ° C. It is characterized by a stony and loamy soil (Fig. 1).
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Figure 1. Study area (original).
MATERIALS AND METHODS

We collected 58 droppings during a trial period from February to May 2016 during the passage around the
Djebel marsh of Réghaia, from wild mammals such as the red fox Vulpes vulpes, the common jackal Canis aureus and
the wild boar Sus scrofa. Our study focused on 22 wild boar, 22 red fox and 14 jackal droppings. These were kept in
sterile boxes or labeled coprology boxes with the date species name and station then brought back in the zoology
laboratory at ENSV El Alia and then stored in the laboratory fridge (+ 4 © C) until further processing (Fig. 2). The
droppings were collected on the ground. To identify the droppings for each wild mammal tracks we used a guide for the
recognition of droppings. These criteria (TEMPELE & CUTTELOD, 2009) are:

. For the wild boar the poop looks like a small ball in most cases depending on the freshness the balls are
flattened or agglomerated between them by moisture which gives the excrement of wild boar a characteristic
appearance.

. The waste contains many hairs remaining fruit.

. For the red fox the feces are colored from beige to black the variation of the color depends on the food
ingested rounded at one end pointed or twisted by the hair at the other end.

. For the common jackal the dung is deposited on the tracks at ground level on the low vegetation’s and on

the stones; these excrements have a characteristic odor similar to that of the sulfur.

Analyzes of excrements three wild mammals were made by the qualitative method of flotation. This is a
qualitative techniquesimple and fast the most used in veterinary medicine for the examination of droppings this process
concentrates the parasitic elements from a small amount of excrement and traces those low density on the surface.The
flotation method is based on a simple principle: the eggs have a shell that protects them. For a while the penetration of
denser liquids; Dilution with these liquids will tend to float them on the surface while heavier residues or those that are
rapidly absorbed fall into the bottom of the containers. This technique has the advantage of simplicity of execution
speed and low cost (NaCl). Nevertheless this solution easily penetrates the egg which has the effect of distorting. for it
must never exceed the prescribed time in the development of the technical (15 to 20 Min vicinity) also because the
NaCl solution tends to crystallize quickly enough which would make the reading quite difficult after a certain time. We
proceed to reading the blade under an optical microscope by scanning the latter in one direction horizontal or vertical at
x10 magnificationwe increase it to 40 x when numbering or detection of a pest it proceeds to identify of it later.
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Figure 2. Collection of the excrement of the three wild mammals: A. Red fox; B. Jackal; C. Wild boar (original).

Methods of data analysis

Species noted are processed first by an ecological index of composition such that the relative abundance (AR%) is
the percentage of individuals of a given species relative to the total number of the individual. It is expressed by the following
formula: AR (%) = (ni / N) X 100 (or: number of individuals of species i; N: total number of individuals of all species)
(DAJOZ, 1970). Parasitological analyzes used such as the status of the host the prevalence abundance and mean intensity by a
statistical method parasite rate. These tests were performed using the Quantitative Parasitology V 3.0 software (ROZSA et al.,
2000).

RESULTS AND DISCUSSIONS

e Coprological analysis results

The results of the relative abundances (AR%) of the parasites found in the excrement of the 3 wild mammals are
shown in Table 1. We noted a high relative abundance of Eimeria sp. in both wild mammals wild boar (60.80%) and red fox
(14.06%). Followed by those of nematode eggs of Ancylostoma sp. with a rate of 30.67% in jackal in red fox is 18.92% and
finally in wild boar is 8.52%. Strongyloides sp. with a rate of 26.67% in the jackal 21.08% in the red fox and 12.01% in the
wild boar. While those of Plathelminth eggs oocysts of Isospora sp. and Balantidium coli cysts are poorly represented.

Table 1. Abundance relative (AR %) of parasites found in feces wild 3 mammals.

Category Aspect Red Fox Wild Boar Common Jackal
Philum Species ni AR (%) ni AR (%) ni AR (%)

Ancylostoma sp. egg 35 18.92 207 8.52 23 30.67

Strongyloides sp. egg 39 21.08 292 12.01 20 26.67
Uncinaria sp. egg 30 16.22 19 0.78 - -

Trychostrongylus sp. egg - - - - 4 5.33

Ascaridia sp. egg 13 7.03 18 0.74 17 22.67

) Ascaris sp. egg 0 0.00 13 0.53 1 1.33
Nemathelminthes Toxocara sp. egg 5 2.70 20 0.82 - -
Globocephalus sp. egg 9 4.86 22 0.90 - -

Cooperia sp. egg 7 3.78 3 0.12 4 5.33
Physocephalus sp. egg - - 49 2.02 - -

Physaloptera sp. egg - - - - 3 4.00

Teania sp. egg 2 1.08 5 0.21 1 1.33
Monezia sp. egg 7 3.78 216 8.89 - -
Plathelminthes Cestoda sp. egg 0 0.00 8 0.33 - -
Mesocestoides sp. egg 5 2.70 35 1.44 - -

Fasciola sp. egg - - - - 1 1.33

Balantidium coli cyste 7 3.78 - - 1 1.33
Eimeria sp. oocyste | 26 14.05 1478 60.80 - -
Apicomplexa Isospora sp. oocyste - - 46 1.89 - -

Totale 19 species 185 100.00 2431 100.00 75 100.00
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a. Variations in the number of parasites found in the excrement according to the classes of each animal
studied. From Figs. 3, 4 we noticed that the class of Nemathelminthes dominates two wild mammal Canidae, compared
to pigs (Suidae). Protozoa in wild boar are better represented relative to the common red fox and jackal.

o Anigl stoma sp.;b. Ureiraria sp.; o Asparidia sp. ; d. Cosperiasp. ;e Globoosphalus
sp.; . Sorengulsides sp. g Taenia sp. ; b, Moriegio sp.: i Messcestolides sp. ; j. Balarfdinm
coli ; k. Eimterio dehifelf; 1. Fivealonters spm Trichosrengulne sp.; n. Towenrngsp. o.
Fasciel sp.;p. Afearivsp.; 9. fopgmeng sp.; T Gegtede sp. 8. euf de Furecaniolns sp.
Figure 3. Parasites found in the excrements of the three mammals seen under the light microscope GRx40 (original).
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Figure 4. Spectra of changes in effective parasites found in feces according to the classes.
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b. Variations of the number of parasites found in the excrement according to the species of each animal
studied. The variation of the numbers of parasites found in the excrement of these wild mammalsthe dominant parasite
in the Red Fox is a nematode of the genus Strongyloides (egg) with a rate of 21.08% followed by the Ancylostoma (egg)
with 18.92% then Uncinaria (egg) with 16.22% finally the Coccides with the genus Eimeria (egg) with a percentage of
14.05%. The other species are poorly represented with a level of from 1.08% to 7.03%. Unlike the wild boar coccids
dominate with Eimeria (egg) with a rate equal to 60.80%followed by Strongyloides (egg) with a percentage of 12.01%.

By cons in the common Jackal dominant parasitic nematodes are hosting with the dominance of the genus
Ancylostoma (egg) with 30.67% then comes the second Strongyloides (egg) with a rate of 26.67% and Ascaridia third with a
percentage of 22.67%. Other genera are poorly represented at a rate which varies between 1.33% to 5.33% (Fig. 5).
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Figure 5. Changes effective parasites found in feces depending on the species of each animal studied.

c. Exploitation of results by a statistical method: parasitic Index. The prevalence and intensity of
endoparasites found in the feces of three wild mammals studied are shown in Figs. 6, 7, 8.

On a total of 22 droppings 54.5% (12 droppings) are infested with Strongyloides sp. (egg) in wild boar.
Followed by Ancylostoma sp. (egg) with an infestation rate of 50.00% (11 excrements) which belongs to the class of
dominant species and to the species Eimeria sp. with a rate of 45.5% (10 droppings) which belongs to the class of less
dominant species. Then we note a prevalence of 27.3% (6 droppings) that are infested with Ascaris sp. (Egg) and 18.2%
(4 droppings) for Ascarida sp. and Mesocestoides sp. Each of which belongs to the class of satellite species. Finally for
the other species have a rate varies between 4.50% and 13.6% (from 01-03 excrements) that gather to the class of rare
species. Intensity data has undergone a logarithmic transformation in order to respect the rule of normality according to
the law of variation of parasitisms as a function of size. As regards the mean intensity. it gradually increases between
1.00 and 2.00 (very low) for Ancylostoma sp. Ascaridia sp., Ascaris sp., Cestoda sp., Cooperia sp., Eimeria sp.,
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Globocephalus sp., Isospora sp., Mesocestoides sp., Moniezia sp., Physocephalus sp., Strongyloides sp., Taenia sp.,
Toxocara sp., Uncinaria sp. with an intensity varying from 1.00 to 2.00 very low average (Fig. 6).
QP 3.0 - Prevalence graph
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Figure 6. Plot of the prevalence of endoparasites found in the droppings of wild boar with the software
(Quantitative Parasitology V 3.0.).

Uncinaria

. In canines red fox Vulpes vulpes
On a total of 22 Red Fox foxes 22.7% (5 droppings) are infested with Ancylostoma sp. (eggs)followed by
Ascaridia sp., Strongyloides sp. and Uncinaria sp. with a rate of 18.2% (4 droppings) each belonging to the class of
satellite species. For the other species the other species have a rate varies between 4.50% and 13.6% (from 01-
03excrements) which gather to the class of rare species. Intensity data has undergone a logarithmic transformation in
order to respect the rule of normality according to the law of variation of parasitisms as a function of size. With regard
to the mean intensityit gradually increases between 1.00 and 2.00 (very low) for Ancylostoma sp., Ascaridia sp.,
Balantidium coli, Cooperia sp., Eimeria sp., Globocephalus sp., Mesocestoides sp., Moniezia sp., Strongyloides sp.,
Taenia sp., Toxocara sp., Uncinaria sp. with an intensity that varies from 1.00 to 2.00 very low average (Fig. 7).
. At jackal common Canis aureus
Out of a total of 14 jackal droppings 14.3% (2 droppings) are infested with Ancylostoma sp. (eggs). Ascaridia
sp. (eggs) and Taenia sp. (eggs) followed by Ascaris sp., Strongyloides sp., Trychostrongylus sp., Physaloptera sp.,
Fasciola sp., Cooperia sp. and Balantidium coli with a rate of 7.1% (lcrottes) each belonging to the class of rare
species. Intensity data has undergone a logarithmic transformation in order to respect the rule of normality according to
the law of variation of parasitisms as a function of size. With regard to the mean intensity equal to 1.00 (very low) for
Ankylostoma sp., Ascaridia sp., Ascaris sp., Balantidium coli, Cooperia sp., Strongyloides sp., Taenia sp.,
Trychostrongylus sp., Physaloptera sp., Fasciola sp. with an intensity equal to 1.00 very low average (Fig. 8).
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Figure 7. Graph of prevalence of endoparasites found in the droppings of red fox with software (Quantitative Parasitology V 3.0.).
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Figure 8. Graph prevalences of endoparasites found in the droppings of common jackal with the software
(Quantitative Parasitology V 3.0.).
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CONCLUSIONS

Intestinal parasitism takes an important place in the overall pathology of wildlife. The discussion focuses on the
inventory of parasites found tract of red fox, common jackal and wild boar in the swamp of Réghaia during the period from
late February until May 2016. Through the method of water samples we identified 19 species belonging to four branches six
classes, 9 orders and 14 families belonging to the protozoa. Nemathelminthes and flatworms and nematodes remain the most
dominant branch. The results obtained for the red fox show a dominance of Strongyloides sp. with a rate of 31.82% followed
by Uncinaria with 22.73%. Ancylostoma and Eimeria with 22.73% for each for the rest of the parasites found in the red fox
their percentage does not show a significant difference between 9% and 18%. The study on infestation Uncinaria and
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Toxocara confirms the results of DEPPIERE (1999) obtained on the red fox with a prevalence of 40% and 24% for
Uncinaria, Toxocara. Regarding the infestation due to Eimeria with a rate of 22.7% corresponding to studies by SADDAM
(2015) on the golden jackal with 33.33%. Our results have directed us to detect two types of infestation: by specific parasites
and other canids; by non-specific parasites which can be explained by food intake. These results are consistent with
LABORDE (2008) on the wolf — a research conducted in France also found specific and nonspecific parasites in wolf
represented by Eimeria spp. birds or herbivores as well as avian Ascaridae. Strongyloides occupy first place with 21.43%
followed by Ancylostoma sp., Ascaridia sp. and Teania sp. with 14.29% the rest of pest species occupies the same rank with a
prevalence rate equal a7.14%. Our results confirm those found by LABORDE (2008) which marked a low rate of infestation
with trematodes, in a percentage of 10%. LESLIE (2005) found a rate of 11.2% for trematodes. We can see that the parasites
affecting the common red fox and jackal are common with those found in wild canids in general. Based on our study, results
after 22 examined droppings of wild boar 54.5% (12 excrements) infested with Strongyloides sp. followed by Ancylostoma sp.
with a 50% infection rate (11 excrements) then Eimeria sp. with a rate of 45.5% (10 excrements) followed by Ascaris sp. with
a percentage equal to 27.3% for other parasites found that their prevalence rates vary between 18.2% and 4.5%. To make a
comparison of parasite diversity of the wild mammal we will compare our results with those of SADDAM (2015). The
infestation Strongyloides ranks first with 48% followed by Emeria with a prevalence rate equal to 32.0% and these results are
consistent with ours. GASSO et al. (2015) found in 59 samples of wild boar. The prevalences for parasites eggs state are
represented by Metasrongylus sp. 58.9%, 36.2% with Ascarissuum, Physocephalus sexalatus and Globocephalus
urosubulatus possess an unknown prevalence. As urbanization spreads and reconciliation with cash freedom is growing so
there is an increasing risk of disease transmission to humans.

REFERENCES

DAJOZ R. 1970. Précis d’écologie. Edit. Dunod. Paris. 357 pp.

DEPIERRE V. 1999. Inventaire des helminthes intestinaux du renard roux dans I’Ain : essai d’interprétation de la
distribution de 1’échinococcose vulpine. These MeédcineVeterinaire. Alfort. Paris. 98 pp.

GASSO D., FELIU C., FERRER D., MENTABERRE G., CASAS-DIAZ E., VELARDE R., FERNANDEZ-AGUILAR
X., COLOM-CADENA A., NAVARRO-GONZALEZ N., LOPEZ-OLVERA J.R., LAVIN S., FENANDEZ-
LLARIO P., SEGALES J., SERRANO E. 2015.Uses and limitations of faecal egg count for assessing worm
burden in wild boars. Veterinary Parasitology. 18 pp.

JONESE W., BERGET P. B., BURNETTE J. M. C., ANDERSON D., ASAFU-ADJEI S., AVETISIAN F., BARRIE R,
CHEN B., CHU S., CONROY S., CONROY A., DILL W., EIMER D., GARRITY A., GREENWOOD T.,
HAMILTON S., HUCKO C., JACKSON K., LABORDE E. L. M. 2008. Etude du parasitisme interne des loups du
parc Alpha dans le Mercantour. These Docteur Veterinaire I'Université Paul-Sabatier de Toulouse. France. 127 pp.

JONESE.W, BERGET P. B., BURNETTE J. M., ANDERSON CASAFU-ADJEI D., AVETISIAN S., BARRIE F.,
CHEN R., CHU B., CONROY S., CONROY S., DILL A., EIMER W., GARRITY D., GREENWOOD A.,
HAMILTON T., HUCKO S., JACKSON C., LIVESEY K., MONACO T., ONORATO CH., OTSUKA M.,
PAI S., SCHAEFFER G., SHUNG SH., SPATH S., STAHLMAN J., SWEENEY B., WILTROUT E.,
YUROVSKY D., ZONNEVELD ANDREA. 2008. The spectrum of Terpmutants isolated as 5-
fluoroanthranilate-resistant clones in Saccharomyces bayanus, S. mikatae, S. paradoxus. Yeast. 25: 41— 46.

LABORDE E. L. M. 2008. Etude du parasitisme interne des loups du parc Alpha dans le Mercantour. These Docteur
Vétérinaire I’ Université Paul-Sabatier de Toulouse. France. 127 pp.

LESLIE A. 2015. Ecologie Parasitaire D' Echinococcusmultilocularis et Autres Helminthes Du Systeme Renard Roux
— Rongeurs en Milieux Urbain Et Peri-urbain. These Docteur Vétérinaire L'université Claude Bernard. Lyon.
France. 105 pp.

ROZSA L., REICZIGEL J., MAJOROS G. 2000. Quantifying parasites in samples of hosts. Journal of Parasitology. El
Harrach. Alger. 86: 228-232.

SADDAM M. B. 2015. Contribution a 1’étude de la coprologie chez le sanglier Sus scrofa (Linne 1758) au niveau de la
réserve de chasse de Zéralda.Mémoire de master Zoophytiatrie. Ecole nationale supérieure agronomique. El
Harrach. Alger. 80 pp.

TAYLOR L. H., LATHAM S. M., WOOL M. E. J. 2001. Risk factor of human disease emergence. Phil. trans. Royal
Society. Pub Med. London. 356: 983-989.

TEMPELE H. & CUTTELOD A. 2009. The Status and Distribution of Mediterranean Mammals. [UCN Red List of
Threatened Species. Switzerland. 34 pp.

ZAJAC A. M. & CONBOY G. A. 2013. Veterinary clinical parasitology. Edit. American association of veterinary
parasitologists. 354 pp.

Marniche Faiza, Milla Amel
National Veterinary School of El Alia. 16000 Algiers, E-mail: fexena@hotmail.fr
Timtaoucine Khaoula, Bacha Assia
Faculty of Biological Sciences. Department of Ecology and Environment Algiers, E-mail: assiabacha8@gmail.com

Received: March 31, 2018
Accepted: May 18, 2018

96




<<
  /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




