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Prevalence of zoonotic intestinal parasites in household
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Abstract. Zoonotic parasitic infections are a major global public and veterinary health problem
and widespread among dogs. The objective of this study was to assess the prevalence of
intestinal parasites in stray and household dogs in the rural areas of Hamadan district. During
2012, 1,500 fresh fecal samples from 243 household and 1,257 stray dogs were examined by
using direct wet mount, simple zinc sulfate flotation, and Lugol’s solution staining. Of 1,500
dogs, 20.4% were positive for intestinal parasites. Helminthes eggs were more frequently
found in fecal samples than protozoan cysts or trophozoites (15.9% vs. 4.5%, respectively).
Toxocara canis was the most frequently detected parasite, with a prevalence of 6.3%, followed
by Taenia/Echinococcus spp. (2.9%), Isospora spp. (2.7%), and Toxascaris leonina (2.6%).
Helminthes and protozoa were significantly more prevalent in household dogs than in stray
dogs (P<0.001). There were significant differences in the prevalence of Isospora spp., T.
canis and D. caninum among three age groups (P<0.05). The wide range of isolated parasites
indicated that people residing in this area are at risk of exposure to these potentially hazardous
zoonotic pathogens. Mass education of the general population is highly recommended to
increase awareness of the potential for horizontal transmission of these parasitic infections

from dogs to humans.

INTRODUCTION

Some dog pathogens are zoonotic parasites
that can cause serious human diseases
such as cystic and alveolar echinococcosis
and visceral and ocular larva migrans
(Beiromvand et al., 2013). Several intestinal
parasites commonly associated with dogs
include Toxocara canis, Ancylostoma
caninum, Giardia intestinalis,
Cryptosporidium spp., Echinococcus spp.,
Dipylidium caninum, and Uncinaria
stenocephala. These parasites often cause
malabsorption, vomiting, anemia, and loss of
health in dogs (Itoha et al., 2011).

In Iran, several studies have
demonstrated the importance of dogs as
potential reservoirs of intestinal parasites
(Razmi, 2009). T. canis is a common
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gastrointestinal parasite in dogs, whose eggs
may be found in soil of public parks
contaminated by infected dog excrement
(Overgaauw & van Knapen, 2013). Giardia
is one of the most common protozoa in dogs,
with a worldwide prevalence of 5.4-55.2%
(Hamnes et al., 2007). Its prevalence in some
parts of Iran has been reported to be between
0.7% and 1.3% (Jafari et al., 2008; Sardarian
et al., 2010). A serological survey has shown
that 5.3% of Hamadan population under ten
years of age is infected with 7. canis larvae
(Fallah et al., 2005). Therefore, larva migrans
infections could be an important problem in
this area. To control and reduce the
prevalence rate of zoonotic parasitic
infections, comprehensive data about their
epidemiological features are required.
Therefore, the present investigation



evaluated the prevalence and distribution of
zoonotic intestinal parasites in household and
stray dogs in the rural areas of Hamadan.

MATERIALS AND METHODS

Study area

Hamadan city is located at 48° 35' longitude
and 34° 52' north latitude from the Greenwich
meridian. This city is located in a
mountainous area and the climate of the
province is variable. Winter is usually cold
and snowy and summer is moderate.

Sample collection and parasitological
procedures

In this descriptive-analytical study, a total of
1,500 stool samples were collected from stray
and household dogs from 15 villages in 2012.
These villages were randomly selected using
a cluster sampling method from a total of
63 villages located in rural areas of the
Hamadan district. Fresh fecal samples were
collected from 243 and 1,257 household
and stray dogs, respectively. Information
including sampling time and location, dog
owner’s name, and age of dog was entered
in a structured questionnaire and samples
were collected in sterile containers and
transported to the Parasitology Laboratory of
the School of Medicine, Hamadan University
of Medical Sciences, where they were
stored refrigerated before processing for
parasitological examinations. The ages of
the household dogs were determined using
the dental formula; while the ages of the stray
dogs were estimated by comparing stool
volume and diameter with those of household
dogs. The samples were examined within 48
hours using direct wet mount, simple flotation
with zinc sulfate, and Lugol’s solution staining.

Statistical analysis

Statistical analysis was performed using SPSS
for Windows (version 11; SPSS Inc. Chicago,
Mlinois, USA). Chi-square (%?) and Fisher’s
exact tests were used to evaluate
relationships between parasite infections and
variables. P values less than 0.05 were
considered statistically significant.

RESULTS

Atotal of 1,500 dogs were surveyed, including
243 (16.2%) household and 1,257 (83.8%)
strays. Of 1,500 fecal samples evaluated for
intestinal parasites, 306 (20.4%) were positive
for at least one parasitic species. The
prevalence of intestinal parasitic infections
in stray and household dogs was 13.7% (172
of 1,257) and 55.1% (134 of 243), respectively
(P<0.001). The overall prevalence of
protozoa and helminthes was 4.5% (67 of
1500) and 15.9% (239 of 1500), respectively
(Table 1). The prevalence of helminthes in
household dogs were higher than in stray
dogs (40.3% vs. 11.2%) (P<0.001). The
prevalence of protozoa in household dogs
(14.8%) was also higher than in stray dogs
(2.5%) (P<0.001). Table 2 shows the
frequency of intestinal protozoa and
helminthes in stray and household dogs. T
canis was the most common helminth (6.3%)
and Isospora spp. was the most common
protozoa (2.7%). Blastocystis hominis, U.
stenocephala, Mesocystoides spp., Capillaria
spp., and A. caninum had the lowest
prevalence (each 0.1%). The prevalences of

Table 1. Prevalence of intestinal zoonotic parasites
in all studied dogs

Parasite No. (%)
Protozoa
Isospora spp. 41 (2.7
Giardia spp. 20 (1.3)
Entamoeba spp. 5 (0.3)
B. hominis 1(0.1)
Helminthes
T canis 94 (6.3)
Taenia/Echinococcus spp. 44 (2.9)
T leonine 39 (2.6)
D. caninum 30 (2.0)
Hookworm spp. 24 (1.6)
T vulpis 4 (0.3)
U. stenocephala 1(0.1)
Mesocystoides spp. 1(0.1)
Capillaria spp. 1(0.1)
A. caninum 1(0.1)
Total 306 (20.4)




Table 2. Frequency of intestinal zoonotic parasites in stray and household dogs

Dog
Fisher
Parasite Stray Household exact P-value
No. (%) No. (%) test
Protozoa
Isospora spp. 11 (6.4) 30 (22.4) - (<0.001)
Giardia spp. 15 (8.7) 5 3.7 - (0.103)
Entamoeba spp. 4 (2.3) 1 (0.8) - -
B. hominis 1 (0.6) 0 (0) - -
Helminthes
T canis 38 (22.1) 56 (41.8) - (<0.001)
Taenia/Echinococcus spp. 30 (17.4) 14 (10.5) - (0.052)
T leonina 32 (18.6) 7 (5.2) - (<0.001)
D. caninum 21 (12.2) 9 (6.7) - (0.124)
Hookworm spp. 14 (8.1) 10 (7.5) - (<D
T vulpis 4 (2.3) 0 (0) - -
U. stenocephala 1 (0.6) 0 (0) - -
Mesocystoides spp. 1 (0.6) 0 (0) - -
Capillaria spp. 0 (0) 1(0.8) - -
A. caninum 0 (0) 1(0.8) - -
Total 172 (100) 134 (100) - (<0.001)

Isospora spp., T. canis, and T. leonina were
significantly different between household
and stray dogs (P<0.05). Parasite frequency
according to age group is shown in Table 3.
The parasitic infection rate in the 2-7 year
old dogs (59.56%) was higher than in other
groups. Statistically significant differences
were found between age and frequency of
Isospora spp. (x2=24.423, degrees of
freedom=2, P<0.001); T" canis (y2=37.961,
d.f.=2, P<0.001), and D. caninum (y>=16.084,
d.f.=2, P<0.001).

DISCUSSION

Most parasites identified in this copro-
parasitological study are distributed
worldwide, and T. cants, Echinococcus
granulosus, Giardia intestinalis, and
Ancylostoma species have been identified
as important zoonotic agents. While control
of stray and semi-domesticated dogs near
human populations in urban environments is
increasing, most people in rural areas live in
the vicinity of uncontrolled household dogs.
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These conditions and other factors may
contribute to an increased prevalence of
zoonotic diseases in rural areas. In the study,
the prevalence of intestinal parasites in dogs
in Hamadan (20.4%) was relatively low
compared with other parts of Iran, such as
29.2%in Khorasan Razavi (Razmi, 2009), 90%
northen Iran city of Sari (Gholami et al., 2011)
and 66% in Chenaran County (Beiromvand et
al.,2013). This is likely due to the temperate
mountainous climate, public health
education, and increased health awareness
among the inhabitants in Hamadan.
Furthermore, these discrepancies may be
related to differences in fecal examination
techniques.

The prevalence of intestinal worms in
dogs in the present study was 15.9%, similar
to prevalence reported by studies in
Switzerland (19.6%) (Sager et al., 2006) and
Brazil (23.2%) (Balassiano et al., 2009).
However the prevalence of intestinal
protozoa (4.5%) was relatively low compared
to Brazil (Balassiano et al., 2009) and Spain
(Martinez et al., 2007), with 29.6% and 31.83%
infection prevalences, respectively.



Table 3. Frequency of intestinal parasites in studied dogs according to age group

Age group (year)

Parasite Total Chi- P-
<1 Ito7 >7 No. (%)  square  value
No. (%) No. (%) No. (%)
Protozoa
Isospora spp. 2 (3.0 25 (13.7) 14 (24.1) 41 (13.4) 24.423  <0.001
Giardia spp. 7 (10.6) 10 (5.5) 3 (5.2) 20 (6.5) 4.116 0.128
Entamoeba spp. 0 (0) 2 (LD 3 (56.2) 5 (1.6) - -
B. hominis 0 (0) 1 (0.6) 0 (0) 1 (0.3) - -
Helminth
T canis 25 (37.9) 56 (30.8) 13 (22.4) 94 (30.7) 37.961  <0.001
Taenia/Echinococcus spp. 13 (19.7) 14 (7.7) 17 (29.3) 44 (14.4) 0.643 0.725
T leonina 4 (6.1) 34 (18.7) 1.7 39 (12.8) - -
D. caninum 4 (6.1) 20 (11.0) 6 (10.4) 30 (9.8) 16.084  <0.001
Hookworm spp. 9 (13.6) 14 (7.7) 1(1.7) 24 (7.8) - -
T vulpis 1 (1.5) 3 (1.7 0 (0) 4 (1.3) - -
U. stenocephala 0 (0) 1(0.6) 0 (0) 1(0.3) - -
Mesocystoides spp. 0 (0) 1 (0.6) 0 (0) 1(0.3) - -
Capillaria spp. 1(1.5) 0 (0) 0 (0) 1 (0.3) - -
A. caninum 0 (0) 1 (0.6) 0 (0) 1 (0.3) - -
Total 66 (100) 182 (100) 58 (100) 306 (100)

In our study, the general prevalence of
intestinal parasites was significantly lower
in strays (13.7%) than in household dogs
(65.1%). This result is contradictory with
similar studies conducted in the USA
(Katagiri & Oliveira-Sequeira., 2008),
Ethiopia (Tadiwos et al., 2013), and another
study in Iran (Razmi, 2009). In the rural areas
of Hamadan, parasitic control of household
dogs is rare. Many village household dogs
live freely in and out of their homes. Thus,
they not only contaminate the environment,
but are also exposed to infections. In addition,
there is no sanitary disposal of dog feces,
which results in continuing and increasing
environmental pollution. This means that
parasitic agents are more likely to survive in
the environment and infect household dogs.
The prevalence of helminths in stray dogs in
this study was less than in household dogs.
Although this observation is in contrast to
reports from a study in the USA (Katagiri &
Oliveira-sequeira, 2008), these differences
were not statistically significant; these
findings, however, are concordant with
studies in Italy (Riggio et al., 2012) and Iran
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(Razmi, 2009). The higher prevalence of
intestinal protozoa in household dogs in the
present survey is similar to data obtained in
the USA (Katagiri & Oliveira-sequeira, 2008)
and Sri Lanka (Perera et al., 2013). Isospora
spp., Giardia spp., and T. canis were the most
common parasites identified in dogs in
Hamadan. These results are comparable with
those of Finnish (Pullola et al., 2006) and
German (Barutzki, 2011) studies. Toxocara
prevalence is directly related to economic
and social poverty and is more common in
developing countries such as Cuba (Sariego
et al., 2012). In Iranian studies, the
prevalence of human toxocariasis is 5.3%
in Hamadan (Fallah et al., 2005) and 2.7%
in Zanjan (Nourian et al., 2008). According
to Dalimi et al., Toxocara is more common
in rural areas of Iran (Dalimi et al., 2006). In
this study, 7. canis, with 6.3% prevalence, was
the dominant parasite identified. These
results are in concordance with other studies
in Iran (Dalimi et al., 2006; Mirzaei & Fooladi,
2012), but other Iranian surveys have reported
a much higher prevalence of 17.9 to 60%
(Razmi, 2009; Gholami et al., 2011).



Similar to our study findings, Anna et al.
have shown that the prevalence rate of
intestinal parasites in 1-7 year old dogs in
Poland is higher than those of other age
groups (Anna et al., 2011). However, a
German study found parasites to be more
common in dogs under one year of age
(Barutzki, 2003). This study showed a
significant relationship between T. canis
prevalence and age group, similar to the
report of another study (Tadiwos et al., 2013).

As morphological differentiation of
Taenia and Echinococcus eggs in stool is
impossible, the presence of any Taenia eggs
in feces could be potentially dangerous to
humans. In this study, the prevalence of
Taenia/Echinococcus spp. eggs was 2.9%.
This result is consistent with results of other
surveys in Iran (1.4%) (Mirzaei and Fooladi,
2012) and other parts of the world such as
Hungary (2.4-2.8%) (Fok et al., 2001).

Our data indicate a T. leonina infection
rate of 2.6%, consistent with a study in Alberta
(Joffe et al., 2011). However, a survey in
Ethiopia (Hailu & Moti, 2011) as well as two
studies in Iran (Beiromvand et al., 2013,
Dalimi et al., 2006) reported higher infection
rates of 16.8%, 29%, and 32.5%, respectively.
T. leonina was the most prevalent in the 1 to
7 year old age group, consistent with a study
conducted in the USA (Gates & Nolan, 2009).
However, investigations in Sri Lanka (Perera,
et al., 2013) and the USA (Coggins, 1998)
have reported that 7. leonina to be more
prevalent in dogs under 1 year of age. The
low prevalence rate of D. caninum (2%) in
this study was similar to data from Hungary
(0.4-1%) (Fok et al., 2001), but was much
lower than the reported rates of 25.8% in
Ethiopia (Hailu & Moti, 2011) and 36% in
Northern Iran (Gholami et al., 2011).

The prevalence of Giardia depends
on factors such as age, environmental
conditions, diagnostic procedures, location,
and dog health. The global prevalence is
5.4 to 55.2% (Hamnes et al., 2007) and the
prevalence in patients and healthy dogs
were reported to be between 5 and 15%
(Tangtrongsup & Scorza, 2010). In the present
study, 1.3% of dogs were infected with

Giardia. This is similar to previous studies
in Iran (0.68%) (Jafari et al., 2008) and
Argentina (1.3%) (Soriano et al., 2010), but
lower than prevalence reported by a Japanese
study (23.4%) (Itoh et al., 2011).

In conclusion, several species of
parasites identified in this study, especially
T. canis, can be transmitted to humans.
Therefore, identification, control, and
treatment of parasitic infections in dogs are
of great importance. In villages with high
numbers of stray dogs, people should be
educated about the risk of infections
transmitted from dogs.

Funding Support
We thank the Hamadan University of Medical
Sciences for financial support.

Acknowledgements. We thank Miss
Karimkhani for technical help.

REFERENCES

Anna, B., Malgorzata, B. & Anna, R. (2011).
Risk factors and control of intestinal
parasite infections in sled dogs in Poland.
Veterinary Parasitology 175: 343-350.

Balassiano, B.C., Campos, M.R., Menezes,
Rde C. & Pereira, M.J. (2009). Factors
associated with gastrointestinal parasite
infection in dogs in Rio de Janeiro, Brazil.
Preventive Veterinary Medicine 91: 234-
240.

Barutzki, D.S.R. (2003). Endoparasites in
dogs and cats in Germany 1999-2002.
Parasitology Research 90: S148-150.

Barutzki, D.S.R. (2011). Results of
parasitological examinations of faecal
samples from cats and dogs in Germany
between 2003 and 2010. Parasitology
Research 109: S45-60.

Beiromvand, M.A.L., Fattahi Massom, S.H.,
Meamar, A.R., Motevalian, A., Oormazdi,
H. & Razmjou, E. (2013). Prevalence of
zoonotic intestinal parasites in domestic
and stray dogs in a rural area of Iran.
Preventive Veterinary Medicine 109 (1-
2): 162-167.

244



Coggins, J.R. (1998). Effect of season, sex,
and age on prevalence of parasitism in
dogs from Southeastern Wisconsin. The
Helminthological Society of Washington
65 (2): 219-224.

Dalimi, A., Sattari, A. & Motamedi, G.H.
(2006). A study on intestinal helminthes
of dogs, foxes and jackals in the western
part of Iran. Veterinary Parasitology 142:
129-133.

Fallah, M., Azimi, A. & Taherkhani, H. (2005).
Seroprevalence of toxocariasis in
children aged 1-9 years in Hamadan,
2002. Journal of Zanjan University of
Medical Sciences 13 (50): 44-50.

Fok, E., Szatari, V., Busak, K. & Rozgonyi, F.
(2001). Prevalence of intestinal parasites
in dogs in some urban and rural areas of
Hungary. Veterinary Quarterly 23: 96-98.

Gates, M.C. & Nolan, T.J. (2009). Endoparasite
prevalence and recurrence across
different age groups of dogs and cats.
Veterinary Parasitology 166 (1-2): 153-
158.

Gholami, I., Daryani, A., Sharif, M., Amouei,
A. & Mobedi, I. (2011). Seroepidemio-
logical survey of helminthic parasites of
stray dogs in Sari city, Northern Iran.
Pakistan Journal of Biological Sciences
14: 133-137.

Hailu Degefu, A.T. & Moti, Y. (2011). Zoonotic
helminth parasites in faecal samples
of household dogs in Jimma Town,
Ethiopia. Journal of Public Health and
Epidemiology 3 (4): 138-143.

Hamnes, I.S., Gjerde, B.K. & Robertson, L.J.
(2007). A longitudinal study on the
occurrence of Cryptosporidium and
Giardia in dogs during their first year
of life. Acta Veterinaria Scandinavica
49:22.

Itoh, N., Itagaki, T., Kawabata, T., Konaka, T.,
Muraoka, N. & Saeki, H. (2011).
Prevalence of intestinal parasites and
genotyping of Giardia intestinalis in pet
shop puppies in east Japan. Veterinary
Parasitology 176: 74-78.

Jafari Shoorijeh, S., Sadjjadi, S.M., Asheri, A.
& Eraghi, K. (2008). Giardia spp. and
Sarcocystis spp. status in pet dogs of
Shiraz, southern part of Iran. Tropical
Biomedicine 25 (2): 1564-159.

245

Katagiri, S. & Oliveira-Sequeira, T.C.G.
(2008). Prevalence of dog intestinal
parasites and risk perception of zoonotic
infection by dog owners in Sad Paulo
State, Brazil. Zoonoses Public Health 55:
406-413.

Martinez-Moreno, F.J., Hernandez, S., Lépez-
Cobos, E., Becerra, C., Acosta, I. &
Martinez-Moreno, A. (2007). Estimation
of canine intestinal parasites in Cordoba
(Spain) and their risk to public health.
Veterinary Parasitology 143: 7-13.

Mirzaei, M. & Fooladi, M. (2012). Canine
toxocariasis in South East of Iran.
Scientia Parasitologica 13 (1): 45-49.

Nourian, A.A., Amiri, M., Ataeian, A., Haniloo,
A., Mosavinasab, S.N. & Badali, H. (2008).
Seroepidemiological study for toxo-
cariasis among children in Zanjan,
northwest of Iran. Pakistan Journal of
Biological Sciences 11 (14): 1844-1847.

Overgaauw, PA.M. & Van Knapen, F. (2013).
Veterinary and public health aspects of
Toxocara spp. Veterinary Parasitology
193 (4): 398-403.

Perera, PK., Rajapakse, R.P.V.J. & Rajakaruna,
R.S. (2013). Gastrointestinal parasites of
dogs in Hantana area in the Kandy
District. The Journal of the National
Science Foundation of Sri Lanka 41 (2):
81-91.

Pullola, T., Vierimaa, J., Saari, S., Virtala,
A.M., Nikander, S. & Sukura, A. (2006).
Canine intestinal helminths in Finland:
Prevalence, risk factors and endo-
parasite control practices. Veterinary
Parasitology 140 (3-4): 321-326.

Razmi, G.R., Sardari, K. & Kamrani, A.R.
(2006). Prevalence of Echinococcus
granulosus and other intestinal helminths
of stray dogs in Mashhad area, Iran.
Archives of Razi Institute 61 (3): 143-
148.

Razmi, GR. (2009). Survey of dogs’ parasites
in Khorasan Razavi province, Iran.
Journal of Parasitology Research 4: 48-
54.

Riggio, F., Mannella, R., Ariti, G. & Perrucci,
S. (2012). Intestinal and lung parasites in
owned dogs and cats from central Italy.
Veterinary Parasitology 193 (1-3): 78-84.



Sager, H., Moret, C.h.S., Grimm, F., Deplazes,
P, Doherr, M.G. & Gottstein, B. (2006).
Coprological study on intestinal
helminths in Swiss dogs: temporal
aspects of anthelminthic treatment.
Parasitology Research 98: 333-388.

Sardarian, K.H., Taherkhani, H. & Besharat,
S. (2010). Giardia intestinalis in the
general population and dogs of a rural
area, central part of Hamadan, in western
Iran. Electronic Physician 2: 39-41.

Sariego, I., Kanobana, K., Rojas, L.,
Speybroeck, N., Polman, K. & Nuiiez, FA.
(2012). Toxocariasis in Cuba: A literature
review. PLOS Neglected Tropical
Diseases 6 (2): el382. doi: 10.1371/
journal.pntd.0001382. Epub 2012 Feb 28.

Soriano, S.V., Pierangeli, N.B., Roccia, I,
Bergagna, H.F., Lazzarini, L.E. &
Celescinco, A. (2010). A wide diversity
of zoonotic intestinal parasites infects
urban and rural dogs in Neuque'n,
Patagonia, Argentina. Veterinary
Parasitology 167: 81-85.

246

Tangtrongsup, S. & Scorza, V. (2010). Update
on the diagnosis and management of
Giardia spp. infections in dogs and cats.
Topics in Companion Animal Medicine
25: 155-162.

Tadiwos, A., Basaznew, B. & Achenef, M.
(2013). Gastrointestinal helminth
parasites of pet and stray dogs as a
potential risk for human health in Bahir
Dar town, North-Western Ethiopia.
Veterinary World 6 (7): 388-392.

Viorica, M., Adriana, G. & Vasile, C. (2012).
Prevalence and risk factors of Giardia
duodenalis in dogs from Romania.
Veterinary Parasitology 184: 325-329.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Albertus-ExtraBold
    /Albertus-Medium
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /CambriaMath
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond-Antiqua
    /Garamond-Halbfett
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /HGGothicE
    /HGPGothicE
    /HGPSoeiKakugothicUB
    /HGSGothicE
    /HGSoeiKakugothicUB
    /HGSSoeiKakugothicUB
    /MicrosoftSansSerif
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1728.000 5184.000]
>> setpagedevice


