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Abstract: Problem statement: Intestinal protozoan parasites are important eptghogens in dogs.
Moreover, several canine intestinal protozoan p@ssre zoonotic and are considered important to
public health. This study investigates the levelimkstinal protozoan parasites in stray dogs, in
Kerman city, Iran.Approach: Determination of the prevalence of infections vimsed on faecal
examination. Stool samples (n = 98) collected fiwgs of different ages and gender were analyzed
using five techniques, i.e., centrifugal flotationsucrose solution, centrifugal flotation in 33%"&
solphate solution, Ziehl-Neelsen staining, tricheostiaining and iodine staininBesults: The overall
prevalence of parasitism was 13 (13.26%) dogs.pehnasites most frequently detected w@&rdia
spp- (7.14%)])sospora spp. (5.1%) anryptosporidium spp. (4.08%). Single parasitic infection was
present in 11 (11.22%) dogs. There was no sigmifichfference in the prevalence between male
(13.3%) and female (13.2%) dogs (p>0.05). There sigsificantly (p<0.05) greater prevalence of
parasites in dogs less than 1 year @dncluson/Recommendations: The results of this research
showed that stray dogs are reservoirs for zoonotiestinal protozoan parasites and should be
considered important to public health. So thas itnperative for human to avoid faecal contamurati

in streets, public gardens and parks. Also straygsdshould be euthanized in dog population control
program in Iran.
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INTRODUCTION 2007). The clinical signs of protozoan infectiore ar
variable and occasionally some infected animalkhwil
Intestinal protozoan parasites are importantasymptomatic. However, severe clinical cases imgou
enteropathogens in dogs. Moreover, several caningogs will lead to diarrhea, anemia and death (Reznir
intestinal protozoan parasites are zoonotic and arBarrioset al., 2004). Previous studies have shown that
considered important to public health, e.g.,intestinal protozoan parasites are common in dogs
Cryptosporidium, Giardia, Entamoeba and Isospora.  (Dubnaet al., 2007; Mundimet al., 2007; Oliveira-
All these intestinal protozoan parasites have al-or Sequeira et al., 2002; Palmer et al., 2008;
fecal transmission cycle and a major componenttfer Papazahariadoet al., 2007; Ramirez-Barriogt al.,
spread of these parasites is the shedding of aooyst 2004; Rimhanen-Finnet al., 2007). However, these
cysts into the environment (Claerebetital., 2009). It  studies were conducted in relatively limited geptia
is common to observe intestinal protozoan parasites areas and resulted cannot necessarily be extrapdiat
canine of all ages, but the prevalence of infeci®n other regions. Understanding the epidemiology @f th
usually high in puppies, mainly due to the factttha different parasites infections in a specific canine
certain modes of transmission are exclusive to th@opulation is a useful tool for the veterinarian
newly whelped or neonates and also, because youngactitioner when he/she has to provide a clinical
dogs have not yet acquired immunity to parasitegliagnostic (Ramirez-Barrioat al., 2004). Considering
(Ramirez-Barrioset al., 2004). The infective stages of aspects related to public and animals’ health,ystfd
protozoan parasites are cysts and oocysts pasdbd in the prevalence of parasite infection in dogs should
faeces and are capable of prolonged survival in theherefore, be continuous task, with the most releva
environmental. Infection and re-infection of human,aim being the establishment of control measures
domestic animals or wildlife can occur when thetgys (Oliveira-Sequeiraet al., 2002). The aim of our
or oocysts are ingested via contamination watesd fo investigation was to determine the prevalence of
materials or through host to host (Leonhatdal.,  protozoan infections in stray dogs in Kerman ditsmn.
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MATERIALSAND METHODS Analysis of results: The data analysis was performed
separately by grouping the animals by agk year and
Samples collected: Free roaming stray dogs were >1 year) and gender (male and female). In each, case
randomly selected among the animals that werghe general prevalence for all intestinal protozoan
euthanized in dog population control program (atio@  parasites and the prevalence of each particulasitar

to OIE Guidelines), which was organized by \yere analyzed by using test and 17 version of SPSS
municipality. A total of 98 stray dogs faecal speens  yfiware.

were collected randomly from Kerman city of Iran, i
2009, situated in the southern part of the naticagpital
of Iran. The current population of Kerman is 2,833
(2006). The area is approximately 18072672 k(the _ _ _
second largest prefecture in Iran). About 700,086pte Intestinal protozoan parasites were detected in
live in the prefecture capital of Kerman, with the feces of 13 dogs (13.26%). Four samples (4.08%)
remainder dispersed over other 15 cities. Eachafaeccontained Cryptosporidium spp. oocysts, 7 (7.14%)
sample consisted of approximately 5 g of fresh Istoo containedGiardia spp. cysts and 5 (5.1%) contained
collected from rectum of the stray dogs and wadSospora spp. oocysts (Table 1Entamoeba spp. was
accompanied by information about the gender andage Not found in samples. Seven (13.2%) of the femafgsd
dogs. Then, the samples were immediately processed Were —eliminating cysts or oocysts of intestinal
the parasitology diagnostic laboratory of the iemy ~ Protozoan in t_he|r faeces, whll_e six (13.3%) of MIe_
School of Shahid Bahonar University of Kerman. dogs were infected. In this study, no statistical
differences were found between infection by intesti
Parasitological procedure: Faecal specimens were Protozoan parasites and sex of the dogs (p>0.06grW
concentrated by the formalin-ether sedimentatiorfheé general prevalence analyzed by gender, no
method. Faecal smears of the sediment (20 pL) werstatistical differences in prevalence@dyptosporidium,
made and stained by the modified Ziehl-NeelsonGiardia and Isoapora occurred between female dogs
technique. The complete surface of the smear wagnd male dogs (p>0.05). With respect to the dgleeo
examined forCryptosporidium oocysts (Causapet al.,
1996). Smear of the faeces was prepared and staingghie 1: Prevalence of individual protozoan paessit 98 dogs

RESULTS

with trichrome and iodine Stain to detect cysts or No. of Relative Percentage of
trophozoites ofiardia andEntamoeba (Tanyuksel and  Parasite infected dogs percentage total dog$
Petri Jr, 2003). Also, samples were examined fer th Cryptosporidium 4 30.77 4.80
presence of Giardia cysts and trophozoites by CGiardia 7 5385 714

trifugal flotation in 33% Zinc solphate solution 1°ospora > 38.40 19
centritug /0 p OlUlION Entamoeba 0 0.00 0.00
(Mundim et al., 2007). Additionally, faecal flotation in Totaf 16

Sheathers sugar solution (500 g of sugar, 320 mL of Percentages were calculated as the number pgsessindividual
water, 6.5 g of phenol), with a specific deﬁsbf parasite divided by the total positive dogs (£3)Percentages were

-1 . . . calculated as the number possessing 1, 2 and 3itearaspecies
1.3 g mL", were examined by |Ight microscopy for divided by the total dogs (98; This total is greater than 13 because

Isospora spp. (Lindsaet al., 1997). of multiple parasitism
Table 2: Relationship of age and gender to precaleri intestinal protozoan parasites in 98 dogs

Gender Age

Female Male 30 1<0

No. of No. of No. of No. of

infected infected infected infected
Parasite dogs Percentdge dogs Percentaje  dogs Percentaje dog Percentade
Cryptosporidium 2 3.80 2 4.44 2 11.1 2 2.50
Giardia 4 7.54 3 6.70 2 11.1 5 6.25
Isospora 2 3.80 3 6.70 3 16.6 2 2.50
Entamoeba 0 0.00 0 0.00 0 0.0 0 0.00
Total parasitized dogs 7 13.20 6 13.33 5 278 8 10.00
Totaf 53 45 18 80

1. Percentages were calculated by dividing the nurobdogs possessing an individual parasite bytdted number of individual in the group.
These figures total greater than 100% because tipteuparasitism? The percentages were calculated by dividing tihaber of positive dogs
by the total number on individual in the age anddge group?: Total number of dogs in each age and gender gfos: 0.05
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dogs, five (27.77%) of the puppies and eight (1@¥) Northern Greece to contain oocystQuf/ptosporidium

the adults were infected by intestinal protozoanspp. Epidemiological studies on the prevalence of
parasites. Statistical differences were found betwe Cryptosporidiumin dogs showed the infection rates are
infection by intestinal protozoan parasites and afe variable according to geographic area and ranga fro
the dogs (p<0.05). When the general prevalenc&.4% in Czech (Dubnat al., 2007), 2.41% in Brazil
analyzed by age, statistical differences in prexadeof  (Huberet al., 2005), 1.4% Uberlandia (Mundiet al.,
Ispapora occurred between dogsl years old and 2007), 2% in California (El-Ahragt al., 1991). The
1<dogs (p<0.05), but no statistical differences inlikelihood of finding a source of oocyst could exipl
prevalence ofCryptosporidium and Giardia occurred differences in prevalence between different ar€udlser

between this two groups (p>0.05), (Table 2). researchers suggested that prevalence may be tighes
dogs from rural environments, since Cryptosporidits
DISCUSSION primarily associated with farm livestock (Causapael.,

1996). Grimasomt al. (1993) and coworker found 1% of

There have many studies of the general prevalenabe faecal specimen collected in seven public parks
of intestinal protozoan parasites in dogs poputatio Scotland containedCryptosporidium oocysts, with a
worldwide (Dubnaet al., 2007; Little et al., 2009; prevalence in individual parks ranging from 0-2.41%.
Mundim et al., 2007; Oliveira-Sequeirat al., 2002; this study, no statistical differences between dtifa
Palmer et al., 2008; Papazahariadogt al., 2007; with Cryptosporidium spp. and sex of the dogs were
Ramirez-Barrioset al., 2004; Rimhanen-Finnet al.,  found. This confirms the finding of Huberal. (2005).
2007). Prevalence is variable and depended on deum No statistical differences between infection with
of factors including age, living conditions, diagtio  Cryptosporidium spp. and age of the dogs were found.
methodology employed and region studied (Mundtiah.,  Also, Causapeet al. (1996) found no statistically
2007). In the present study, the overall prevaleote differences in prevalence occurred between dogsrnd
intestinal protozoan parasites in dogs was 13.ZB8%. 1 year of age and dogs over 1 year old.

overall prevalence ofGiardia infection (7.14%) Another very common parasite found in the
identified in this study is approximately similay that evaluated dogs wasospora spp. (5.1%), which shows
previously reported in Australia (9.4%) (Palmetral., that these coccidia are the main intestinal praozo

2008), Greece (4.3%) (Papazahariag®wal., 2007), found in these pets, mostly in younger animals, as
Finland (5%) (Rimhanen-Finnet al., 2007), United indicated by Ramirez-Barrioa al. (2004); Viscoet al.
States (4%) (Littleet al., 2009). Although the overall (1977) and Vanparijst al. (1991). In the presence
prevalence of this parasite has been reported @zilBr study, we found statistical differences between
(12.2%) (Oliveira-Sequeiret al., 2002). Also Papirst al. infection by Isospora and age of the dogs (p<0.05).
(2005) and Szenast al. (2007) found high prevalence Isospora spp. was the most common enteric protozoan
of infection of 55.2 and 58.8% in kenneled dogsof stray dogs in our study (5.1%), that similarules
respectively. It may be attributed to climate coiodis.  were obtained by Vanparig al. (1991), who observed

In this study, no statistical differences betweenlsospora spp. prevalence of 5.2% in dogs in Belgium.
infection by Giardia spp. and sex of the dogs were Although, prevalence is lower than in previous sys/
found. This confirms the finding of Kirkpatrick (88);  in Venezuela by Ramirez-Barriogt al. (2004), in
Bugg et al. (1999) and Huberet al. (2005). No Zaragoza, Spain by Causageal. (1996) and in Sao
statistical bias foGiardia infection due to age of dogs Paulo State, Brazil by Oliveira-Sequeigal. (2002),
was found in the present study. This confirms thewho found 8.1, 9.9 and 8.5% prevalence, respegtivel
finding of Huberet al. (2005). The presence Giardia Frequency of intestinal protozoan parasites in the
spp. cysts was statistically associated with tlesgmce studied stray dogs was higBiardia spp. andsospora

of other intestinal protozoan. In the present studyspp. were the most frequent parasites.

Giardia spp. was mainly associated wiospora spp.

(3 cases) and this is in agreement with Oliveira- CONCLUSION

Sequeiraet al. (2002), who found a greater prevalence

of Giardia spp. associated witlsospora spp. than with The results of this research showed that strayg dog
other parasites. are reservoirs for zoonotic intestinal protozoarapites

With respect t&Cryptosporidium spp., the infection and should be considered important to public health
rate of 4.08% is approximately in agreement withStray dogs may have an important role in the
Papazahariadoet al. (2007), who found 2.8% of faecal transmission of some diseases and understanding the
samples from dogs collected in the Serres Prefectur pathogenicity and epidemiology of potential zooooti
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agents in this and other animals closely associatdd  Lindsay, D.S., J.P. Dubey and B.L. Blagburn, 1997.

human is fundamental to public health. So thais it Biology of Isospora spp. from humans, nonhuman

imperative for human to avoid faecal contamination primates and domestic animals. Clin. Microbiol.

streets, public gardens and parks. Also stray dogs Rev., 10: 19-34PMID: 8993857

should be euthanized in dog population control paog  Little, S.E., E.M. Johnson, D. Lewis, R.P. Jaklitsnd

in Iran. M.E. Paytonet al., 2009. Prevalence of intestinal
parasites in pet dogs in the United States. Vet.
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