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Abstract

Introduction and objective: Giardia duodenalis is a ubiquitous protozoan parasite in
several animal species and humans. The objective of the present survey was to investigate
the prevalence of G. duodenalis in the fecal samples of companion dogs in Ahvaz area,
south-western Iran.

Materials and methods: A total of 150 companion dogs of different ages were examined
for antigenic detection of G. duodenalis in fecal samples by a commercial Giardia Antigen
Test Kit. Fecal centrifugation-flotation technique was also used for identification of cyst by
microscopic examination. The studied dogs were selected from those referring to Veterinary
Hospital of Chamran University Ahvaz from June 2007 to January 2010. They were divided
into two groups clinically (diarrheic and non-diarrheic) and based on age into three groups
(<6 months, 6 months-3 years and >3 years).

Results: Six out of 150 fecal samples (4%) were positive for antigen of G. duodenalis by
immunochromatography assay. Prevalence was significantly higher in young dogs less than
6 months (11.6%) compared with adult dogs 6 months-3 years (1.6%) (P=0.041). The
infection was more common in diarrheic dogs (18.5%) compared with non-diarrheic dogs
(0.8%) and the difference was significant (P=0.001). Microscopic examination on fecal
samples showed that 2.7% (4 out of 150) of the studied dogs were positive.

Conclusion: The infection rate of giardiasis in companion dogs' particularly in diarrheic
dogs is considered to be critical from the viewpoint of public health. Our results indicate that
this parasite is a zoonotic infection in Ahvaz district.
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Introduction

Giardia  duodenalis ~ (Synonyms: G.
intestinalis, G. lamblia) is a protozoan
parasite found in the intestinal tract of
humans, domestic and wild animals
throughout the world. Giardia has two
morphologic forms (trophozoite and cyst).
Transmission is fecal-oral route by
ingestion of feces or fecal-contaminated
water, food or fomites. Most infections are
subclinical or show only transient softening
of the stool early in the infection, although
diarrhea may be acute and short-lived,
chronic, or intermittent in dogs and cats
[1,2,3]. The prevalence ranges 5 to 80%
according to the age of dogs, and colony
size [3,4].

The diagnosis of Giardia infection
traditionally depends on microscopic
identification of trophozoites or cysts in
feces of infected animals. Although
flotation is a reference method for the
detection of Giardia cysts, it is suggested
that an alternative test is also needed
because microscopic examination is time
consuming and needs an experienced
microscopist. Many artifacts (e.g., grass
pollen, yeast) mimic to varying degrees the
morphology of Giardia cysts, and care must
be exercised in differentiating these from
Giardia [3,5].

A commercially available direct
immunofluorescence assay can be used to
facilitate the diagnosis of Giardia; however,
this test requires a fluorescent microscope
for detection of the cysts. Several laboratory
methods have been developed to detect
antigen in the feces of infected dogs such as
PCR, ELISA and molecular techniques.
Though these tests are more sensitive,
specific and more reproducible, they are
expensive and generally take time to be
analyzed by a specialized laboratory.
Recently, a commercial Giardia Antigen

Test Kit was released for detection of G.
duodenalis antigen in canine feces. This test
is a rapid enzyme immunoassay that can be
conducted on fresh feces, previously frozen
feces, or feces stored at 2°C to 7°C for up to
7 days. Immunochromatography assay is
one of the most common rapid field
diagnostic methods used in clinical practice.

Sensitivity and specificity for kits of
Giardia Ag Test were 95.6% and 100%,
respectively [6]. In Iran, regarding to the
cultural and religious believes, having pet is
less common. However, lack of consideration
to the health of these animals can decrease the
health of humans. Nevertheless large
numbers of dogs are found roaming
residential streets and increasing the risk of
public health for other animals and humans.

Some studies carried out in Iran showed
a low relatively prevalence of Giardia
infection in dogs. For example, a prevalence
study of Giardia in Isfahan showed 3.33%
(4 out of 120) in stray dogs [7]. In another
study in Shiraz, 0.68% of stray dogs (1 out
of 147) were positive for Giardia [8]. Since
there is not any information about this
parasite in Ahvaz, south-western Iran, the
objective of the present survey was to
investigate the prevalence of G. duodenalis
in the fecal samples of companion dogs in
this area.

Materials and methods

Study area and sample population

This study was performed in Ahvaz area,
south-west of Iran that is located at an
elevation of 12 meters above sea level and
the climate is warm-humid. In the present
study, a total of 150 companion dogs of
different ages were examined for fecal
antigens of G duodenalis by
immunochromatography assay to detect
cyst or trophozoite in feces by microscopic
examination (flotation method). The dogs
used in this study were referred cases to
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Veterinary Hospital of Chamran University
of Ahvaz from June 2007 to January 2010.
Most of the dogs were apparently healthy
and had referred for other reasons mostly
for vaccination. Three stool samples were
collected from each animal at 48h intervals,
producing a total of 450 stool samples.
Samples were stored in an ice chest and
transported to the Parasitology Laboratory
of Veterinary Faculty to be processed.
Information about companion dogs was
taken from their owners. The studied dogs
were divided into two groups (diarrheic and
non-diarrheic) and based on age into three
groups (group 1: <6 months, group 2: 6
months-3 years and group 3: >3 years).
Classification was also made by sex, breed
and season. Breeds of the studied dogs were
German  Shepherd-Doberman  Pincher-
Terrier- Pekingense- Spitz and Mixed. All
data were entered and recorded in a
computerized database. Age was estimated

by dental formulary and  owner
information's.

Laboratory methods

Two methods were employed in order to
detect Giardia: Fecal centrifugation-

flotation technique and immunochromatogr-
aphy assay.

Fecal centrifugation-flotation technique

Fecal samples (1g) of 150 dogs (three times
with  48h interval) were examined
macroscopically for the presence of G.
duodenalis cysts by sucrose gradient
centrifugal flotation in 33% zinc sulphate
solution (specific density 1.27). It was
filtered through gauze, and centrifuged in a
15ml tube at 400g for 10min. A drop of the

float from the meniscus was examined
microscopically at 400x magnification for
the presence of G. duodenalis cyst [9]. As
trophozoites will not be detected by
floatation techniques because, the floatation
solution lyses the trophozoites, so direct
fecal smears were carried out for
demonstration of trophozoites. Multiple
smears over time were done because of the
intermittent nature of Giardia shedding.

Immunochromatography
interpretation of the test
We added a volume of one full spoon (5g)
of fecal sample into the buffer diluent. Then
the vial was closed and shaken for
homogenization. We opened the lid of the
sample tube for identification and took out
the sample spoon that was provided with
the tube. The strip stand was left one minute
in the solution. Then the strip was removed
and placed on a flat and horizontal surface
for running.

Rapid detection of soluble G.
duodenalis cyst antigens (BVT Co., Ltd,
Lion) is a qualitative test. The result is read
at five minutes of migration. A positive
result indicates the presence of Giardia
cysts in the feces. One blue and one colored
line are positive. One blue colored line is
negative (Fig. 1). If the animal does not
show any clinical symptoms at the time of
sampling, but it is infected by Giardia, this
animal should be considered as a healthy
carrier, and thus 1is a source of
contamination in group housing situation.
Speed Giardia test helps us detecting the
cyst presence for a concentration higher
than 80 cysts per gram of feces [9].

assay and
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Fig. 1: Positive (above) and negative (below) sample of rapid Giardia Ag test

Statistical analysis

Dogs were grouped by age, sex, breed,
season, and diarrheic or non-diarrheic. To
determine whether these factors were
associated with G. duodenalis infection, we
used Chi-squared analysis, Fisher’s exact
test and Z test. Statistical comparisons were
carried out using SPSS 16.0 statistical
software. Differences were considered
significant when P< 0.05.

Results

Six out of 150 fecal samples (4%) were
positive for antigen of G. duodenalis by
immunochromatography assay. Prevalence
was significantly higher in young dogs less
than 6 months (11.6%; 5(3 male, 2 female)
out of 43) compared with adult dogs group
6 months- 3 years (1.6%; 1(male) out of
62). All dogs above 3 years were negative
(0.0%; 0 out of 45). The infection was more
common in diarrheic dogs (18.5%; 5 of 27)
compared with non-diarrheic dogs (0.8%; 1
of 123). Prevalence was higher in male dogs
(4.8%; 4 out of 83) than females (2.98%; 2
out of 67) and in the summer (5.3%; 2 out
of 38), was higher than other seasons.
Prevalence rate in winter, spring and
autumn was 3.2% (1 out of 31), 4.2% (2 out
of 47) and 2.9% (1 out of 34), respectively.
Microscopy examination showed that 2.7%
(4 out of 150) of fecal samples were
positive. All of the affected dogs had access
to open environment.

Discussion

The present study that is the first report on
prevalence of G. duodenalis in companion
dogs in Ahvaz district revealed that the
overall prevalence of the infection was 4%
and 2.7% by using immunochromatography
assay and fecal centrifugation-flotation
technique, respectively. Our data indicated
that young dogs less than 6 months were
significantly more susceptible to Giardia
infections compared with adult dogs
(P=0.041).

Our results were similar to those
described by Kirkpatrick [10], le Nobel et
al. [11], Itoh et al. [12], Pullola et al. [13],
Mundim et al. [14], Martinez-Carrasco et
al. [15], and Palmer et al. [16]. It means
that young dogs are at the risk of exposure
to infection, shedding cysts and so have
potential to transmit the infection to people.
This may suggest that specific immunity to
the parasite develops with age, probably as
a consequence of one or more exposures.
Puppy behavior, particularly the habit of
biting and licking objects which could be
contaminated with Giardia cysts may also
be a significant contributing factor.

The results of the present study
appeared that diarrhea is an important sign
of infection in dogs, because the prevalence
of infection was 18.5% in diarrheic dogs,
compared with non-diarrheic dogs (0.8%).
There was evidence of a statistically
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significant association between the presence
of Giardia and diarrhea (P=0.001).
Generally, a centrifugation-flotation
technique is regarded as more sensitive and
accurate than flotation alone to detect
protozoan cysts [17].

In a study, only six of 27 participants
could identify Giardia cysts using flotation
techniques on a known positive sample
[18]. For the detection of Giardia in dog
samples, immunochromatography is more
sensitive than centrifugation-flotation [6].
For these reasons, feces of dogs were
examined by the immunochromatography
technique in the present survey. It is shown
that the estimated amount of Giardia
antigens can range above 80 cysts in one
gram feces in positive samples by
immunochromatography assay. As a
consequence, Rapid Giardia test kit appears
to be sufficiently sensitive to detect cases of
giardiasis when fairly high levels of antigen
are shed.

Surveys in many countries have shown
that infection with Giardia is common and
widespread in crowded and open
environments, such as kennels and shelters
[3,19-23]. An association was shown
between giardiasis and contact with farm
animals and pets [24]. In our study, all of
the affected dogs had access to open
environment.

In our survey, a higher prevalence was
seen in male companion dogs than females.
It can be explained by the habitat associated
with males, as they have a wider area of
operation than females, though the
difference was not significant between
different sexes (P>0.05). Our results were
in agreement with findings of Kirkpatrick
[10] and Huber et al [25], although
Coggins [21] found a higher prevalence
among females. As a general, it doesn’t
seem sex to be a determining factor of
infection as other studies have concluded.

Regarding seasonal variation in the
prevalence of Giardia, seasonal effects on
the infection rate may reflect climatic
changes, which affect the parasite itself, as
well as changes in the photoperiod which
may, in turn, influence the host’s
physiology [18]. In the present study, there
was not significant difference with regard to
season changes (P>0.05). The prevalence of
Giardiasis has been studied in some
different areas of Iran. Compared to former
surveys conducted in Iran, the infection rate
in our study (4%) is slightly higher than
other studies done by Razmi [26], (1.1%; 2
out of 174), Jafari Shoorijeh et al [8]
(0.68%; 1 out of 147) and Shirani et al. [7],
(3.33%; 4 out of 120 pet dogs of Isfahan).
There is no obvious explanation for these
differences. These may be due to
geographical variation or to differences in
the number of animals and type of
population surveyed, or may be attributed to
different sensitivity of the diagnostic
procedure used.

There are many studies of the general
prevalence of giardiasis in dog populations
worldwide. Results of prevalence have been
recorded 4.5-39% in the United States [21],
18.1-39.1% in the Czech Republic [23], 5.3-
37% in Western Australia [22], 6.7-59.3%
in Japan [12], 14.4% in Yugoslavia [27],
1.9% in Germany [28], 19.04% and 19.6%
in Italy [18,29], 20.7% in Norway [30].

Excretion of G. duodenalis cysts is
intermittent in symptomatic and
asymptomatic animals [25], so one negative
fecal exam may not necessarily mean that
the animal is not infected by this protozoan.
Diagnosis can be improved by repeating
examinations whenever possible. Mundim
et al. [14] found that examination of three
samples from the same animal increased the
likelihood of positive results. In the present
study, three samples were collected from
each animal to increase accuracy of the
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sampling from the point of statistical
analysis.

There were two samples that were
positive on the immunochromatography
test, but negative by  microscopy
examination. These results show that
sensitivity of immunochromatography is
higher and more accurate. Due to close
contact of dogs with human and this fact
that children play outdoors on the soil, dogs
can be an important potential source of
transmission of zoonotic parasite such as
Giardia and have an important role in
contamination of environment to cyst or
trophozoite.

Conclusion

Our results indicated that Giardia is a
zoonotic infection in Ahvaz district, south-
west of Iran. It suggests that climatic
condition in this area (warm and humid) is
relatively suitable for the spread and
survival of the cysts. The genetics of
parasites in genus Giardia is still poorly
understood. Our results will be the basis of
further studies that will permit to deepen
our knowledge of the epidemiology of
giardiasis. Further studies in various areas
will be necessary to survey the overall
epidemiological status of giardiasis in
companion and stray dog populations.
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