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Abstract

Background: Dogs play an important role in transmission of parasites and zoo-

notic diseases, especially in developing countries. We aimed to investigate the prevalence of internal parasites in stray and pet dogs in Palestine.
Methods: Fecal samples were collected during the period between Jan to May
Keywords:
2019. A total of 150 fecal samples were collected and tested for parasites using
Gastrointestinal parasedimentation and flotation techniques. The targeted dogs were both pet dogs and
sites;
stray dogs and were grouped according to gender and age.
Stray dogs;
Results: Although there was no significant difference in infestation between
Pet dogs;
males and females, the prevalence rate of infestation in males was 63.1% comZoonoses;
pared to females 72.4%. Dogs of ages under one year had similar rate of infestaPalestine
tion compared to older dogs with a rate of 67.3% and 67.4% respectively. Infesta*Correspondence
tions were significantly higher (P<0.05) in stray dogs 81.4% compared to pet dogs
48.4%. The highest infestation rate was with Toxocara canis 46.0% followed by DipyEmail:
ratebothman@najah.edu lidium caninum 23.0%, Echinococcus spp. 14.0%, Isosopora canis 9.0%, Ancylostoma caninum 8.0%, Giarda spp. 5.0%, Strongyloides spp. 4.0%, Trichuris vulpis 3.0%, and Cryptosporidium spp. 3.0%.
Conclusion: Local dogs in Palestine, especially stray dogs, are infested with different types of intestinal parasites that may cause many common and noncommon diseases to humans. To prevent the spread of these parasites, future public health should be proposed and applied by authorities to achieve a healthy status
of the residents in the country. Health awareness spread among people about the
seriousness of the diseases transmitted by dogs must also be activated.
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Introduction

D

ogs play an important role in the
transmission of diseases and infestations to humans. There are more than
60 zoonotic diseases transmitted
from dogs to human. Dogs are both intermediate and final host in many parasitic infestations especially that are associated with the
intestinal parasites (1).
The possible danger of dogs lies in the fact
that they are among the most common animals that communicate with humans through
their rearing in homes and their direct and indirect contact with humans. Dogs are the
main source of transmission of many zoonotic
parasitic diseases to humans such as Echinococcus spp. that lead to formation of the hydatid
cysts, that is an important example. Many other parasites and protozoa can also be encountered such as the round worm Toxocara canis,
the tape worm Dipylidium caninum, the hook
worm Ancylostoma spp., and protozoa such as
Giardia spp. and Cryptosporidium spp. (2-6).
The different parasites have negative impacts on dogs’ health and wellbeing such as
blood loss and gastrointestinal tract hemorrhages that lead to anemia. Some other parasites will result in vomiting, fever, weight loss,
dull hair coat and death (1, 5). The transmission of parasites to human is by direct and
indirect contact with the dogs’ excreta that
contains different stages of the parasites such
as eggs, larvae, and oocyst, which can stay in
the surrounding environment for long periods
and become a potential source of parasitic infection through direct contact. In addition
contaminated food and water can be a vehicle
to transmit the infestation.
As indicated by several studies, developing
countries suffer from more parasitic infections
than other countries. One reason can be attributed to the poor living condition and lack of
money to take care for their pets, in particular
dogs (5, 7-9). There is no information about
dogs’ parasites and its effects on human health
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in Palestine. Therefore, we aimed to investigate the prevalence of gastrointestinal parasites in dogs in Palestine.

Materials and Methods
Fecal samples

A total of 150 fecal samples, from which 92
males and 58 females (Table 1), were collected
from local dogs at different locations, ages and
housings. Fifty five samples were taken from
dogs younger than one year old, and 95 samples were taken from older dogs (Table 2).
Sixty four samples were taken from pet dogs
and 86 from stray dogs (Table 3).

Collection of fecal Samples

Fecal samples were collected during the period from Jan to May 2019 from pet and stray
dogs, in the northern West Bank of Palestine.
Samples were taken directly from rectum of
some dogs or soon after defecation from
ground. Samples were placed in tight plastic
bags, identified for location, age, gender and
the dog living condition. Samples were transported to the Faculty of Agriculture and Veterinary Medicine-labs and stored at 4 °C for
later inspection.

Fecal Examination

Samples were inspected within 48 h after
collection. An initial microscopic examination
was performed to monitor sample texture,
color, presence of blood or mucus, helminthes
and proglottids of cestodes. Samples were examined by flotation and sedimentation techniques (10, 11). Flotation was done by mixing
3 g fecal sample with 10 ml normal saline solution. The sample was poured through a tea
strainer into a beaker or fecal cup, then it was
centrifuged at 1,200 rpm for 10 min. A light
microscope was then used to examine the centrifuged samples at 10X and 40X. In the sedimentation technique, a small volume of the
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sediment was put onto a slide with a long coverslip sediments and was examined under the
light microscope at 10X and 40X (10, 11).

key’s for Multiple Comparisons. The differences were considered statistically significant
when P<0.05.

Statistical analysis

Results

Chi-square tests (contained in the SPSS statistics software package: Release 16.0 standard
version, SPSS Inc., Chicago, IL) were used to
test for statistical significance of differences in
parasite prevalence among population. The
Descriptive statistical significance of percentage differences of parasite between subgroups was calculated by analysis of variance
(ANOVA; also contained in SPSS) and Tu-

The rate of infestation was 64.1% in males
and 72.4% in females (Table 1). The infestation in young dogs (< 1 yr) was 67.3% and a
similar rate was observed in dogs with age
above one yr 67.4% (Table 2). The infection
in pet dogs was 48.4%, compared to infections of stray dogs which was 81.4% (Table 3).

Table 1: Prevalence of gastrointestinal parasites in dogs in Palestine according to sex

Sex

Number examined

Number positive

Male
92
Female
58
Total
150
Data with the same letter are significantly different (P<0.05)

59
42
101

%
64.1a
72.4a
68.3

Table 2: Prevalence of gastrointestinal parasites of dogs in Palestine according to age

Age

Number examined

Young <1yr
55
Adult >1yr
95
Total
150
Data with the same letter are significantly differ (P<0.05)

Number positive

%

37
64
101

67.3a
67.4a
67.3

Table 3: Prevalence of gastrointestinal parasites of dogs according to housing

Housing

Number examined

Pet dogs
64
Stray dogs
86
Total
150
Data with the same letter are significantly differ (P<0.05)

The highest infection was with T. canis
46.0%, followed by D. caninum 23.0%, then
Echinococcus spp. 14.0%, I. canis 9.0%, A. caninum 8.0%, Giarda spp. 5.0%, Strongyloides spp.

Number of positive

%

31
70
101

48.4b
81.4a
64.9

4.0%, T. vulpis 3.0%, and Cryptosporidium spp.
3.0% (Fig. 1).
Types and numbers of different gastrointestinal parasites of dogs in Palestine according
to sex, age and housing are shown in Table 4.

.
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Fig. 1: Prevalence rate of various gastrointestinal parasites in dogs in Palestine

Discussion
The Results showed that there was no significant difference between the rate of parasitic
infestations between male and female dogs,
which were 64.1% and 71.4%, respectively.
The living conditions and behavior may explain this result. Living in herds expose dogs
to similar conditions and infection. The higher
infections in females can be explained by contacts with several males during estrus and the
stress might increase the incidence of infestation through negatively affecting the females’
immune system (3, 9). Similar findings were
reported from Nigeria, Cuba and Poland
where similar infections were detected between male and female dogs (5, 9, 12).
Similar infestation rates were observed in the
two age groups, where they were 67.3% and
67.4% for young dogs and old dogs respectively. Similar living condition and same food
available to dogs may explain these results (4,
8). The results of this study are in agreement
with the results from Cuba and Nigeria where
dogs’ age had no effect on infestation rate (5,
9). Results of this study are also in agreement
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with a previous study in the West Bank (13),
where age of dogs had no effects on the infestation with T. canis parasite. In contrast,
younger animals are more susceptible to infestations with intestinal parasites more than older dogs (14).
Stray dogs had more infestations compared
to household dogs (81.4% and 48.4%) respectively. This could be explained that stray dogs
live around garbage dumps which is the main
source of feed as well as the consumption of
dead animal and rodents that increase the
chance of internal parasitic infestations in
dogs, which makes stray dogs more vulnerable
to infestation because these animals are an
intermediate host for many intestinal parasites
(2, 10).
For the types of parasites found, the results
of this study are in agreement with previous
reports (6, 8, 9, 15), where the infestations of
dogs were due to T. canis, D. caninum, Echinicoccus spp., I. canis, A. caninum, Giarda spp., Strongyloides spp., T. vulpis and Cryptosporidium spp.
The highest infestation rate with T. canis found
in this study was also reported in many studies
(7, 9, 16-20).
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Table 4: Types and numbers of gastrointestinal parasites recovered from dogs in Palestine, distributed according to sex, age and housing
Vriable

Number
examined

Sex

Male

92

Female

58

Age

Young <1year

55

Adult >1year

95

Housing

Household

64

Stray

86

Total

150

Type of parasites detected

Number
of
each parasite

T. canis
D. caninum
Echinococcus spp.
I. canis
A. caninum
Giarda spp.
Strongyloides spp.
T. vulpis
Cryptosporidium spp.
T. canis
D. caninum
Echinococcus spp.
I. canis
A. caninum
Giarda spp.
Strongyloides spp.
T. vulpis
Cryptosporidium spp.

28
14
7
2
4
2
2
2
2
18
9
7
7
4
3
2
1
1

T. canis
D. caninum
Echinococcus spp.
I. canis
Giarda spp.
T. vulpis
Cryptosporidium spp.
T. canis
D. caninum
Echinococcus spp.
I. canis
A. caninum
Giarda spp.
Strongyloides spp.
T. vulpis
Cryptosporidium spp.

21
5
4
6
1
1
2
25
18
10
3
7
4
4
2
1

T. canis
D. caninum
Echinococcus spp.
I. canis
A. caninum
Giarda spp.
Strongyloides spp.
Cryptosporidium spp.
T. canis
D. caninum
Echinococcus spp.
I. canis
A. caninum
Giarda spp.
Strongyloides spp.
T. vulpis

13
5
4
3
1
2
3
3
33
18
10
6
7
3
1
3
344

Total number positive
dogs

59 (4 cases with multiple
parasites)

42 (10 cases with multiple
parasites)

37 (3 cases with multiple
parasites)

64 (10 cases with multiple
parasites)

31 (3 cases with multiple
parasites)

70 (11 cases with multiple
parasites)

101

.
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Toxocariasis has been reported as the
second most common helminth infection in
developed countries (21, 22). Worldwide studies about Toxocariasis in dogs revealed wide
range prevalences, with 86 to 100% in puppies
and 1 to 45% in adults (23-27)
Toxocara eggs are shed to the environment
in the feces of infested dogs. It takes 2 to 4
week for Toxocara larvae to develop inside
the eggs and become infectious (28). Toxocara
eggs are very resistant to various environmental conditions due the strong protective layer
surrounding them, which allows the eggs to
survive in the environment for months or
even years (28, 29).
D. caninum parasite took the second place in
infestation rate with 23.0%. This can be attributed to the lack of sanitation and hygiene
which increase the incidence of infection from
the surrounding environment. Some insects as
fleas that act as intermediate host which
transmitted the infestation to dogs that are the
final host (10, 17, 30). The infestation with
Echinococcus spp., which was in the third place
with 14.0% infestation rate, can be due to the
large population of the intermediate hosts as
herbivores. Stray Dogs (canidae) feed on the
discarded viscera of these animals (sheep,
goats) which are the source of the Scolices,
which grow to mature worms inside the final
host (dogs). Eggs of this worm can survive
harsh condition and stay as a potential infection to herbivores and human (2, 31). Echinococcus spp. were also reported by many other
studies and reports (7, 8, 14, 15, 31). Echinococcosis is one of the most widespread and
important global helminth zoonoses (32). In
Palestine, mainly due to the presence of stray
dogs, the cases of echinoccosis in old sheep
slaughtered was approximately 41.2% (33).
This cestode is found in a wide spectrum of
intermediate hosts such as humans, sheep,
goats, camels, cattle, pigs and equine. Canids
as the final host, shed the eggs in feces, contaminating vegetation which is then consumed
by humans or other intermediate hosts. It is
estimated that echinococcosis results in annual
Available at: http://ijpa.tums.ac.ir

economic losses of several billion dollars in
livestock sector due to low performance,
morbidity and/or mortality of infected animals, and condemnation of infected organs of
slaughtered animals (34).
The results of the rest of the intestinal parasites that were reported in this study including
I. canis 9.0%, A. caninum 8.0%, Giarda spp.
5.0%, Strongyloides spp. 4.0%, T. vulpis 3.0%,
Cryptosporidium spp. 3.0%, were similar to
many international studies in terms of their
infestation rates in dogs in different countries
of the world with a variation in the incidence
of infestation that depends on the conditions
of dogs’ breeding, nutrition and the degree of
care practiced for them, as well as their environment, as most of these factors differ from
one country to another (4, 6, 7, 12, 15, 19, 20,
35-37).

Conclusion
This study showed clearly that local dogs in
Palestine, especially stray dogs, are infested
with different types of intestinal parasites that
cause many common and non-common diseases. The most common types of parasites
are T. canis, D. caninum, Echinococcus spp., and I.
canis. The study showed that stray dogs of different races and ages pose a real threat to human health because they transmit zoonotic
parasites between humans and other animals.
To prevent the spread of these parasites, the
role of public health must be activated, along
with health awareness among people through
education about the seriousness of the diseases transmitted by dogs, how they are transmitted and how to prevent them. As well as how
to deal with stray dogs and limit their spread
and movement in residential areas. Tight control over butchers and slaughterhouses to prevent them from throwing waste to the surrounding environment and to animals and
dogs, that might act as a vehicle for the transmission of many diseases to humans. The
owners of the dogs should be urged to inspect
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their dogs periodically and give anthelmintic if
needed. The elimination of intermediate hosts
such as rodents and insects is also highly advised. These hosts play an important role in
completing the life cycles of some dangerous
parasites that may affect the human health and
life.
It is also necessary for specialists at the Ministry of Health and Environment and other
governmental and non-governmental organization, to take random samples from the population and conduct the necessary laboratory
tests to find out the extent of infestation with
these parasites among the population in Palestine.
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