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SUMMARY

The aim of this study was to detect the seropositivity for Toxoplasma gon-
dii in stray dogs in Istanbul province. A total of 150 sera from dogs stemming
from 5 districts of Istanbul were examined for antibodies against Toxoplas-
ma gondii by indirect fluorescence antibody test (IFAT). Anti 7. gondii
antibodies were found in 77 (51.3%) of dogs. Statistically significant diffe-
rences in seroprevalence were observed between these 5 districts (P < 0.05),
the Bakirkdy and K.burgaz districts being the more infected. No significant
association between seropositivity and age or sex was found in the overall
population or whatever the district (P > 0.05). In conclusion, these results in-
dicate that 7. gondii infection is fairly common in stray dogs in Istanbul, hi-
ghlighting the potential threat of toxoplasmosis for humans.

Keywords : Toxoplasma gondii, stray dog, IFAT, Istanbul,
Turkey

RESUME

Séroprévalence de Toxoplasma gondii chez les chiens errants, Tur-
quie.

Le but de cette étude est d’évaluer sérologiquement la séroprévalence de
I’infestation par Toxoplasma gondii chez les chiens errants de la province
d’Istanbul. Les anticorps sériques dirigés contre 7. gondii ont été recherchés
par un test d’immunofluorescence indirecte (IFI) sur 150 sérums provenant
de chiens de 5 quartiers différents d’lstanbul. Au total, 77 chiens (soit
51.3%) ont été déclarés séropositifs. La séroprévalence a significativement
varié selon I’origine des chiens (p < 0.05), les quartiers de Bakirkoy et de K.
burgaz étant les plus infestés. Aucune association significative n’a été mise
en évidence entre la séropositivité et 1’age ou le sexe sur 1’ensemble de la
population ou au sein d’un quelconque quartier. En conclusion, ces résultats
montrent que la population des chiens errants d’Istanbul est fortement infes-
tée par T. gondii et qu’elle constitue un risque potentiel de transmission de
la toxoplasmose pour la population humaine.

Mots-clés : Toxoplasma gondii, chien errant, IFAT, Is-
tanbul, Turquie.

Introduction

Toxoplasma gondii is a worldwide zoonotic protozoan
which can infect virtually all mammals and birds. The defini-
tive hosts of the parasite are the domestic cats and other
felines, the sexual cycle of this parasite occurring only in
these species [14]. Humans and animals become infected
either by consuming food contaminated with sporulated
oocysts, or by eating raw meat containing cysts [10, 15].
Dogs have recently been considered as a potential risk factor
for T. gondii infection in humans due to mechanical transmis-
sion of oocysts [20].

The diagnosis of Toxoplasma infection is conventionally
made by the direct demonstration or isolation of the parasite
from biopsy or autopsy material but such techniques are
unsuitable for use in large—scale surveys. Therefore immuno-
serological tests specific for host antibodies have been deve-
loped and a variety of tests have been described [4, 28].

Numerous epidemiologic studies of canine toxoplasmosis
have been reported in most areas of the world. Prevalence
rates in dogs have been varied among countries and
diagnostic methods used [25]. Toxoplasmosis in dogs was
reported for the first time in Turkey by AKCAY et al. in 1950
[2] and WEILAND and DALCHOW [27] found a seropreva-
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lence of 85% for toxoplasmosis in dogs in Turkey. Data
collected from studies carried out in different regions of
Turkey in the following years have revealed seropositivity
ranged between 11.7% and 85.57% according to the region
[5,7,12, 18].

Stray dogs constitute a potential risk for public health in
big cities, such as Istanbul. Therefore it is important to deter-
mine the epidemiological status of toxoplasmosis in this
context. In this research, we aimed to determine the preva-
lence of T. gondii in stray dogs in Istanbul.

Materials and methods

STUDY AREA, ANIMALS AND BLOOD COLLECTION

A total of 150 stray dogs (98 males and 52 females) were
sampled from various dog rehabilitation centres (DRC) and
kennels in five districts of Istanbul and were examined for
anti-Toxoplasma gondii antibodies (Figure 1). The propor-
tions of males and females sampled in each districts were
between 20.7% and 46.7% (overall 34.7%) and between
53.3% and 79.3% ( overall 65.3%) respectively. Dogs were 6
months-old to 10 years-old (mean value + standard deviation:
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41.24 = 20.45 months-old). Three classes of age were
defined: 45 dogs were below 2 years-old, 74 dogs were 2 to
5 years-old and 31 dogs were more than 5 years-old. The
repartition of dogs according to their age was similar in the 5
districts.

(4
K. Burgaz

B. Gekmece paki
o Bakirkoy

Figure 1. Map of Istanbul province showing the sampled districts.

Istanbul is located on sea level, in north western Turkey.
The region has a mild climate. The average annual humidity,
temperature and precipitation are 74.9%, 14.6 °C and 700.4
mm respectively. Blood was drawn from the cephalic vein of
each dog and after clotting at room temperature, serum was
obtained by centrifugation at 1 000 g for ten minutes at room
temperature and stored at —20 °C until used.

SEROLOGICAL TESTING

Preparation of T. gondii antigens :

T. gondii RH strain which were used as antigen for IFAT
were obtained by 48 hours intraperitoneal passages from 3-5
weeks old white mice (Mus musculus variety albino). The
animals were killed 48 hours after injection. After infection
tachyzoites were collected by repeated flushing of the perito-
neal cavity with PBS (pH 7.4) by centrifugation at 1000 g.
Viability of the tachyzoites was evaluated by trypan blue
exclusion test using a Neubauer chamber. They are consi-
dered as ready to use after quality control for IFAT detection
of toxoplasmosis which could detect both IgG and IgM from
human and animal sera.

Principle of IFAT :

The IFAT was performed using standard procedures at the
Parasitology Laboratory of the Veterinary Control and
Research Institute, Konya. Briefly, Toxoplasma tachyzoites
were washed by centrifugation and then resuspended at a
concentration of 2 _lO6 ml'! in saline buffer. Sera samples
were diluted from 1:16 until 1:4096 in phosphate buffered
saline (PBS 0.015 M, pH 7.2). Ten micro litres of each
diluted sera were pipetted in each delimited circle on the
slides previously adsorbed with 7. gondii antigen from
tachyzoites. The slides were incubated at 37°C for 30 minutes
in a wet chamber. Then they were washed three times in PBS,
dried and were incubated for 30 minutes, at 37°C with a FITC
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conjugated anti-dog IgG antibody (Sigma F- 4012) diluted 1:
32 in PBS.

The slides were washed and air dried. A drop of glycerol
buffer was added and each slide was covered with a cove slip.
Finally the samples were observed under the immunofluores-
cent microscope (Olympus Mod BH2, Tokyo, Japan). Titres
of 1:64 and above were accepted as positive [22-24]. Positive
and negative control sera were obtained from dogs previously
tested by conventional serological assays (SFDT, IFAT).

STATISTICAL ANALYSIS

Results were statistically analysed using the chi-square test
by analytical software package (Statistix version 1.0., 1996).
Differences were considered as significant when p values
were less than 0.05.

Results

From the total of 150 dogs, 77 (51.3%) were seropositive
for anti-T. gondii antibodies. Antibodies against 7. gondii
were found in all 5 districts sampled. Dogs sampled in Baki-
rkoy had the highest prevalence (64%) of toxoplasmosis
while the lowest prevalence was found among dogs from
Sariyer (31.6%) as shown in Table I (p < 0.05). The seropo-
sitivity of toxoplasmosis in dogs from Kemerburgaz, Tuzla
and Buyukc¢ekmece was 60.7%, 55.2% and 53.3% respecti-
vely. The distribution of the anti Toxoplasma antibody titres
showed similar profiles in the overall positive dogs and in
positive animals from each district (Figure 2). Among posi-
tive dogs, low titres (1:64 and 1:128) were essentially
detected (84% in the overall population of stray dogs / from
44% to 75% according to the district) whereas sera with
highest titres (1:1024, 1:2048 and 1:4096) were rare (7% in
the overall population / between 5.8% and 9% according to
the district) (Figure 2)

A highest prevalence (67.7%) of anti Toxoplasma antibo-
dies was detected in relatively old dogs (age > 5 years)
whereas the lowest value (44.5%) was obtained in adult dogs
(age ranged from 2 to 5 years) (Table 2). Again, low titres
(1:64 and 1:128) were the most frequently encountered in all
classes of age (Figure 3). Higher titres (1:1024 to 1:4096)
were only observed in adult and old dogs. Nevertheless, no
significant difference was evidenced between the different
age classes of dogs in the overall sampled population or in the
dog population of a given district.

The T. gondii seroprevalence was 0.500 and 0.538 in
females and males respectively (Table 3). The distribution of
the anti Toxoplasma antibody titres was similar in both sexes
with roughly the same proportions of low litres (1:64 and
1:128 in 82% of males and in 86% of females). Moreover, the
proportions of infested males did not significantly differ from
the proportions of infested females in the overall dog popula-
tion or in each considered district.

Consequently, no significant association was found
between T. gondii seropositivity and age or sex (p > 0.05).
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Number of Positive responses

Districts  sampled

dogs Number Percentages

Sariyer 38 12 31.6%
Cek?ﬁece 30 16 53.3%
Tuzla 29 16 55.03b
K. Burgaz 28 17 60.7°
Bakirkdy 25 16 64.0°
Total 150 77 51.3

Different superscripts in the same column indicate significant differences
(p <0.05).

TABLE 1. Seroprevalence of T. gondii in stray dogs according to the sampled

district in Istanbul, Turkey.

Percentages of positive responses
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Figure 2. Distribution of the titres of anti Toxoplasma antibodies in the
overall population of stray dogs according to the district of Istanbul, Turkey.

Population of stray dogs

Age classes (in years)

[0-2] [2- 5] [5 and more]
Overall population
Number of dogs 45 74 31
Number of positive dogs 23 33 21
Theoritical values 23 38 16
Observed seroprevalence 0.511 0.445 0.677
District population
Sariyer: Number of dogs 16 18 4
Number of positive dogs 5 6 1
Theoritical values 5 6 1
Observed seroprevalence 0.312 0.333 0.250
B. Cekmece: Number of dogs 4 24 2
Number of positive dogs 3 11 2
Theoritical values 2 13 1
Observed seroprevalence 0.750 0.458 1.000
Tuzla: Number of dogs 12 12 5
Number of positive dogs 6 6 4
Theoritical values 7 7 3
Observed seroprevalence 0.500 0.500 0.800
B. Burgaz: Number of dogs 5 12 11
Number of positive dogs 4 7 6
Theoritical values 3 7 7
Observed seroprevalence 0.800 0.583 0.545
Bakirkéy: Number of dogs 8 8 9
Number of positive dogs 5 3 8
Theoritical values 5 5 6
Observed seroprevalence 0.625 0.375 0.888

TABLE 2. Seroprevalence of 7. gondii in stray dogs from Istanbul, Turkey for the overall population and for dog population of each district according to the age
distribution.
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Figure 3. Distribution of the titres of anti Toxoplasma antibodies in the

overall population of stray dogs from Istanbul, Turkey according to the age
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Figure 4. Distribution of the titres of anti Toxoplasma antibodies in the
overall population of stray dogs from Istanbul, Turkey according to the sex.

Population of stray dogs Males Females
Overall population
Number of dogs 52 98
Number of positive dogs 28 49
Theoritical values 27 50
Observed seroprevalence 0.538 0.500
District population
Sariyer: Number of dogs 12 26
Number of positive dogs 4 8
Theoritical values 4 8
Observed seroprevalence 0.333 0.307
B. Cekmece: Number of dogs 14 16
Number of positive dogs 8 8
Theoritical values 7 8
Observed seroprevalence 0.571 0.500
Tuzla: Number of dogs 6 23
Number of positive dogs 5 11
Theoritical values 3 13
Observed seroprevalence 0.833 0.478
B. Burgaz: Number of dogs 11 17
Number of positive dogs 6 11
Theoritical values 7 10
Observed seroprevalence 0.545 0.647
Bakirkéy: Number of dogs 9 16
Number of positive dogs 5 11
Theoritical values 6 10
Observed seroprevalence 0.555 0.688

TABLE 3. Seroprevalence of 7. gondii in stray dogs from Istanbul, Turkey for the overall population and for dog population of each district according to the sex.
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Discussion

The T. gondii infection in dogs is world widely distributed,
with different prevalence rates ranging from 0% to 100% in
the different countries [6, 8, 9, 21, 25, 26]. The prevalence of
51.3 % found in this study using the indirect immunofluores
cent antibody test is lower than reported for dogs in Rondo-
nia, Brazil (76.4%) [8] but is higher than reported in Austria
(26%) [26] and in Paraiba, Brazil (45.1%) [6] with the same
or equivalent test. In the present study, the seroprevalence
found in stray dogs in Istanbul was 51.3%, and this result is
an agreement with previous studies conducted on dogs in
different parts of Turkey [5, 7, 12, 18] that reported values
comprised between 11.75 and 85.57%. It is therefore inaccu-
rate to compare prevalence data of studies which used diffe-
rent serological tests, sample sizes and period of surveys,
types of dog population and cut-off values [6, 9, 23, 24].

Serum antibodies to 7. gondii were found in 77 out of the
150 dogs sampled. The prevalence of Toxoplasma infection
is variable according to the districts. The highest seropreva-
lence was observed in Bakirkdy (64%) and K.burgaz
(60.7%), while the lowest seropositivity was found in Sariyer
(31.6%). The statistically significant differences observed
could be due to the climatic variations from one district to
another and to the frequency of cats in the farms, which are
essential elements in epidemiological studies. Higher preva-
lence found in the K.burgaz and Bakirkdy indicate that the
dogs found in two districts were exposed to an environment
contaminated with more 7. gondii oocysts, compared to those
found in the other districts. A positive association was
observed between the seropositivity for 7. gondii and the
presence of cats in the household, indicating that the presence
of cats and the close contact with this specie is important in
the epidemiology of the disease [11]. Infected cats excrete
Toxoplasma oocysts, which after sporulation become infec-
tious to man and animals and remain infectious for a long
time [16]. This finding indicates that further researches
should be performed with regard to 7. gondii infections in
cats from Istanbul. Higher prevalence rates of toxoplasmosis
in warm and moist areas compared to cold and dry ones is
attributed to the lengthening of 7. gondii oocysts viability in
moist or in humid environments [13]. Istanbul is a warm and
moist area that helps 7. gondii oocysts to maintain their
viability.

For many authors [3, 8, 19], age is an important factor:
older pets were more frequently infected by 7. gondii than
younger pets. But this fact is controversial. Indeed AHMED
et al. [1] found that the highest frequency of infection
occurred in younger dogs up to four years of age and the
lowest in older dogs. HUCHINSON and JACKSON [17]
reported also that toxoplasmosis susceptibility could vary
according to the age and that younger or older animals would
be the more affected. However our results indicated that there
was no significant difference between age groups (P > 0.05).
In the same way, no significant association was found
between 7. gondii infection and sex in stray dogs from
Istanbul, in agreement with other studies [3, 8, 19].
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From the results presented here, it appears that 7. gondii
infection is highly prevalent in stray dogs in Istanbul. Toxo-
plasma infection among animals is of great importance,
because some of the infected animals play a notable role as
the source for human infection. Finally we emphasize that
further studies are needed to clarify the impact of toxoplas-
mosis on the animal industry and losses due to clinical toxo-
plasmosis in livestock in Turkey.
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