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Summary
Cats play crucial roles in the epidemiology of toxoplasmosis. In the present study, a total of 198
companion cats of different ages were examined for serum antibodies against Toxoplasma gondii by
immunochromatography assay and for oocyst presence in faeces by microscopic examination (flotation
method) and immunochromatography assay. The cats were selected between referred cases to the Veterinary
Hospital of Ahvaz University, southwestern Iran from December 2006 to November 2009. Classification was
made by age, sex, breed, region and season. The studied cats were divided into three groups based on age (<6
months, 6 months–3 years and >3 years) and into five regions based on area (north, east, west, south and
central). The results were analyzed by Chi-square analysis, Fischer’s exact test and Z test. Forty nine of 198
serum samples (24.75%) had antibodies against Toxoplasma gondii (95% CI: 18.7-30.7%). Prevalence was
significantly higher in adult cats above 3 years (38.8%) and 6 months–3 years (26.6%) compared with cats
less than 6 months (3.8%) (P<0.001). Prevalence was higher in male cats (29.7%) than females (20.6%), in
the summer season (26.2%) and west region (27.5), but the difference was not significant between the
prevalence of infection relative to host gender (P=0.14), season (P=0.99) and region (P=0.98). Faecal
flotation technique and immunochromatography assay was carried out on faecal samples also and T. gondii
oocysts were not detected in any of the 198 samples. Our study showed that the prevalence of infection
(24.75%) is relatively high in serum of companion cats in the Ahvaz district.
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(Dubey, 2008). Toxoplasma gondii oocysts
have been detected in the faeces of less than
1% of cats (Dubey and Beattie, 1988).
Carnivorous animals become infected
mostly by ingestion of meat containing
bradyzoite in tissue cyst (Greene, 2006;
Dubey, 2008). Toxoplasma gondii infection
has become a major public health concern in
recent times due to the immunosuppressive
effects of the ravaging HIV/AIDS pandemic
(Lindstrom et al., 2006; Uneke et al., 2007).
The role of oocysts as potential sources of
infection should be considered in future

Introduction
Toxoplasma gondii is a worldwide
parasite that can infect the central nervous
system of warm-blooded animals, including
people (Montoya and Liesenfeld, 2004).
Domestic cats and other felids have been
shown as the major reservoir hosts of this
infection. It is generally assumed that cats
play a major role in transmitting T. gondii
through faecal contamination of soil, food or
water, because they can excrete millions of
oocysts in a short period of time (1-2 weeks)
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Faecal flotation technique was used to
detect oocyst in faecal samples as well.
Although flotation is a reference method for
the detection of Toxoplasma gondii oocysts,
it has been suggested that an alternative test
is also needed because microscopic
examination is time consuming and needs an
experienced microscopist (Greene, 2006).
The objective of the present survey was to
investigate
the
seroprevalence
and
coproantigenic detection of T. gondii in the
faeces and serum samples of companion cats
in the Ahvaz area, southwestern Iran.

epidemiological studies (Tenter et al., 2009).
In Iran, large numbers of cats are found
roaming residential streets and increasing
the risk of public health for humans and
other animals. They can be an important
potential source of transition of zoonotic
parasites such as T. gondii. Previous studies
have shown that the prevalence of T. gondii
antibodies in the cat population is quite
variable, from 0 to 100% depending on the
method, number of animals studied and the
geographic area (Dubey and Beattie, 1988).
Some results of the studies carried out in
Iran showed a high prevalence of
Toxoplasma infection in cats. For example, a
seroprevalence study of Toxoplasma in Sari
revealed the overall prevalence of T. gondii
IgG antibodies (LAT titre ≥1:1) in 40% of
stray cats, with regional variations (Sharif et
al., 2009). In another study in Tehran, 90%
of stray and 36% of household cats were
positive
for
Toxoplasma
antibody
(Haddadzadeh et al., 2006). Toxoplasma
antibodies were found in 49.6% of healthy
persons compared with 72.3% in suspected
patients in the Ahvaz area (Hoghooghi-Rad
and Afraa, 1993). The overall infection rate
for T. gondii was 32.1% in cats in the
Kerman district (Akhtardanesh et al., 2010).
Several laboratory methods have been
developed to detect antibody in the serum of
infected cats such as PCR, ELISA, LAT
(latex agglutination test), IHA (indirect
hemagglutination assay), IFAT (indirect
fluorescent antibody test) and immunochromatography (IC). Though these tests are
more sensitive and specific, they are
expensive and require a specialized
laboratory (Zhang et al., 2009a).
IC is rapid, simple, sensitive, and
specific. It will be a suitable diagnostic tool
for detection of the specific antibodies in T.
gondii infection in cats under field
conditions (Xiaohong et al., 2004). Quicking
Toxoplasma Antibody Rapid Test is a
sandwich
lateral
flow
immunochromatography assay for the qualitative
detection of Toxoplasma antibody in
animal’s serum (Catalog No. W81042,
Biotech Co., Ltd, Shanghai). Specificity and
sensitivity for kits of Toxo Ab and Ag Test
were found to be high at 98% and 100%,
respectively according to the manufacturer’s
instructions.

Materials and Methods
Study area and sample population
This study was performed in the Ahvaz
area, southwestern Iran, situated at an
elevation of 12 meters above sea level and
the climate is warm-humid. In the present
study, a total of 198 companion cats of
different ages were examined for serum
antibodies against Toxoplasma gondii by
immunochromatography assay and for
oocyst detection in faeces by microscopic
examination
(flotation
method)
and
immunochromatography assay. The cats
used in this study were cases referred to the
Veterinary Hospital of Ahvaz University
from December 2006 to November 2009.
Most of the cats were apparently healthy and
were mostly referred for vaccination and
other reasons such as viral infections (feline
panleucopenia and herpesvirus). They were
kept indoors without free access to outside
sources in most cases. Classification was
made by age, sex, breed, region and season.
Information about companion cats was taken
from their owners. The studied cats were
divided into three groups based on age
(group 1: <6 months, group 2: 6 months–3
years and group 3: >3 years) and into five
regions based on area (north, east, west,
south and central). Most of the studied cats
were domestic short hair (DSH).

Laboratory methods
Ketamine (15 mg/kg) and acepromazine
(0.15 mg/kg) were injected for sedative
effects. Blood samples were collected from
the juglar veins and allowed to clot, then
centrifuged for 5 min at 1800 × g. Serum
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whether these factors were associated with
T. gondii infection, by Chi-square test,
Fisher’s exact test (breed) and Z test (for
confidence interval). Statistical comparisons
were carried out using SPSS 16.0 statistical
software. Differences were considered
significant when P<0.05.

was removed and stored at -20°C until
assayed. Toxoplasma gondii antibodies were
detected with a commercial Rapid test kit
(Toxo Ab Test) (Catalog No. W81042,
Biotech Co., Ltd, Shanghai).
Rectal contents of 198 cats were
collected and subjected to a faecal flotation
technique (Greene, 2006). Faeces (1 g) of
each animal were emulsified in sucrose
solution (specific gravity 1.203), filtered
through gauze, and centrifuged in a 15 ml
tube at 400 g for 10 min. A drop of the float
from the meniscus was examined
microscopically at ×400 magnification for
the presence of T. gondii oocysts.
Also, faecal samples were collected
from the studied cats using the sample
collection swab pre-wetted with saline
solution. The swabs were inserted into the
specimen tube containing assay diluents and
continued following the manufacturer’s
instructions (Catalog No. W81021, Biotech
Co., Ltd, Shanghai). All data were entered
and stored in a computerized database. Age
was estimated by dental formulary and
owner’s information.

Results
Forty nine of 198 serum samples
(24.75%) had antibodies against Toxoplasma
gondii (95% CI for proportion: 18.7-30.7%).
Prevalence was significantly higher in adult
cats above 3 years (38.8%; 26 out of 67) and
6 months–3 years (26.6%; 21 out of 79)
compared with cats less than 6 months
(3.8%; 2 out of 52) (P<0.001). Of course,
the difference was not significant between
cats above 3 years and 6 months–3 years
(P=0.16). Prevalence was higher in male
cats (29.7%; 27 out of 91) than females
(20.6%; 22 out of 107), in the summer
season (26.2%; 11 out of 42) and west
region (27.5; 11 out of 40), but the
difference was not significant between the
prevalence of infection relative to host
gender (P=0.14), season (P=0.99) and region
(P=0.98). Prevalence in other seasons
(winter, spring and autumn) was 24.6% (14
out of 57), 22.9% (11 out of 48) and 25.5%
(13 out of 51), respectively. Prevalence in
other regions (north, east, south and central)
was 22.2% (8 out of 36), 23.5% (8 out of
34), 24.5% (12 out of 49) and 25.6% (10 out
of 39), respectively also. One hundred
seventy nine out of 198 (90.4%) of the
companion cats were DSH breed.
Toxoplasma gondii oocysts were not
detected in any of the 198 faecal samples by
faecal
flotation
technique
and
immunochromatography assay. The results
are summarized in Tables 1 and 2.

Interpretation of the test
A color band (control band) will appear
in the left section of the result window to
show that the test is working properly. If
another color band appears in the right
section of the result window, this band is the
test band. The presence of only one band
within the result window indicates a
negative result. The presence of two color
bands (T and C) within the result window
indicates a positive result (Catalog No.
W81021, Biotech Co., Ltd, Shanghai).

Statistical analysis
Cats were grouped by age, sex, breed,
season and geographic area to determine

Table 1: Prevalence of Toxoplasma gondii infection in companion cats of different age and sex in Ahvaz
district, Iran by immunochromatography assay, 2006-2009
Age
Sex
<6 months
6 months–3 years
>3 years
Neg.
Pos.
Neg.
Pos.
Neg.
Pos.
Male
23
1
22
11
19
15
Female
27
1
36
10
22
11
Total = 198
50
2
58
21
41
26
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Table 2: Prevalence of Toxoplasma gondii infection in companion cats of different age and region in
Ahvaz district, Iran by immunochromatography assay, 2006-2009
Age
Region
<6 months
6 months–3 years
> 3 years
Neg.
Pos.
Neg.
Pos.
Neg.
Pos.
North
10
0
10
5
8
3
East
11
1
7
3
8
4
West
12
0
11
3
6
8
South
8
1
18
4
11
7
Central
9
0
12
6
8
4
Total
50
2
58
21
41
26

Haddadzadeh et al. (2006), Hooshyar et al.
(2007) and Sharif et al. (2009). Our results
showed agreement with the above results.
The prevalence of T. gondii has been
studied in different cities of Iran, for
example, 32.1% in Kerman (Akhtardanesh
et al., 2010), 40% in Sari (Sharif et al.,
2009), 86% in Kashan (Hooshyar et al.,
2007), and 36-90% in Tehran (Haddadzadeh
et al., 2006).
In previous reports on the prevalence of
T. gondii in stray cats in the Ahvaz area,
59.4% (60 out of 101) of the serum samples
were positive by Direct Agglutination Test.
As to gender, 48.5% and 51.5% of serum
samples were female and male, respectively.
There was no statistically significant
difference in the number of positive males
and females (Hoghooghi-Rad and Razi
Jalali, 1992). It shows that stray cats are
more important in infection spread
compared with companion cats. Another
study in Tabriz showed 36.2% infection in
cats (Jamali, 1996).
Other surveys of T. gondii prevalence
have been recorded, 17.98% in China
(Zhang et al., 2009b), 8.1-16.1% in Korea
(Kim et al., 2008), 21% in Mexico
(Alvarado-Esquivel et al., 2007), 40.3% in
Ankara (Ozkan et al., 2008), 44.1% in
Czech Republic (Sedlak and Bartova, 2006),
87.3% in Brazil (Cavalcante et al., 2006),
25.5-51.9% in Spain (Gauss et al., 2003;
Miro et al., 2004), 41% in Washington
(Ladiges et al., 1982) and 70.2% in Belgium
(Dorny et al., 2002).
Having an antibody titre to Toxoplasma
usually means that the main shedding period
of oocysts in cats has been finished (Sumner
and Ackland, 1999). In our study, most of
the household cats (75.25%) were negative,
which means they are at risk of exposure to

Discussion
The present study, which is the first
report on prevalence of T. gondii in
companion cats in the Ahvaz district,
revealed that 24.75% of referred cats were
affected by Toxoplasma. From the results of
this research, we conclude that a
considerable percentage of cats in southwest
Iran (Ahvaz) are infected with T. gondii.
These infected cats may play an important
role in the transmission of toxoplasmosis to
humans. It seems that climatic conditions in
this area (warm and humid) are relatively
suitable for the spread and survival of the
oocysts. Statistical analysis was calculated
in referred cats to the Veterinary Hospital
for 3 years, so it is a suitable sample of the
cat population in the Ahvaz district.
In
our
study,
prevalence
was
significantly higher in adult cats above 3
years (38.8%) and 6 months–3 years
(26.6%) than cats less than 6 months (3.8%)
and these results were similar to those
described by Steven et al. (2000), Gauss et
al. (2003), Miro et al. (2004), Haddadzadeh
et al. (2006), Alvarado-Esquivel et al.
(2007), Craeye et al. (2008) and Sharif et al.
(2009). It shows that high age increases the
risk of exposure to T. gondii.
A higher seroprevalence was seen in
male companion cats than females in our
survey, of course the difference was not
significant (P=0.14). Haddadzadeh et al.
(2006) tested 100 serum samples from 50
stray and 50 household cats in Tehran and
found no significant differences in the T.
gondii antibody titres between males and
females. Similar findings were reported by
Sumner and Ackland (1999), Gauss et al.
(2003), Smielewska-Loś and Pacoń (2003),
Salant and Spira (2004), Pena et al. (2006),
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infection, shedding oocysts, and so have the
potential to transmit the infection to their
owners.
In the present research, no oocysts of T.
gondii were found in the faeces of 198 cats
by concentration methods and immunochromatography, possibly because the
oocysts are excreted by cats during a short
period of time (1-2 weeks) after primoinfection (Dubey and Beattie, 1988). Our
results on antigenic detection of Toxoplasma
in the studied cats were similar to other
studies found in the Pena et al. (2006) and
Sharif et al. (2009) survey in Sari, in which
T. gondii oocysts were not found in any of
the faecal samples analyzed. Only 2 out of
100 smear preparations of intestinal mucosa
showed trophozoites of T. gondii (Sharif et
al., 2009).
In our survey, 90.4% of the studied
companion cats were DSH. They are usually
adopted by owners as kittens or older and
may be seropositive for toxoplasmosis
before adoption. Therefore, the exact
relation between indoor and outdoor
breeding type could not be differentiated in
the present study. Due to close contact of
cats with human and the fact that children
play outdoors on the soil, cats can be an
important potential source of transmission of
zoonotic parasites such as T. gondi (Greene,
2006; Dabritz and Conrad, 2009).
Prevention efforts should focus on educating
cat owners about the importance of
collecting cat faeces in litter boxes, spaying
owned cats, reducing the numbers of feral
cats and promoting rigorous hand hygiene
(Meireles et al., 2004; Dabritz and Conrad,
2009). Our results will be the basis of further
studies that will allow us to deepen our
knowledge of the epidemiology of T. gondii.
Further studies in various areas will be
necessary
to
survey
the
overall
epidemiological status of toxoplasmosis in
companion and stray cat populations.

References
Akhtardanesh, B; Ziaali, N; Sharifi, H and
Rezaei, Sh (2010). Feline immunodeficiency
virus, feline leukemia virus and Toxoplasma
gondii in stray and household cats in
Kerman-Iran: seroprevalence and correlation
with clinical and laboratory findings. Res.
Vet. Sci., 31: 306-310.
Alvarado-Esquivel, C; Liesenfeld, O; HerreraFlores, RG; Ramírez-Sánchez, BE; GonzálezHerrera, A; Martínez-García, SA and Dubey,
JP (2007). Seroprevalence of Toxoplasma
gondii antibodies in cats from Durango City,
Mexico. J. Parasitol., 93: 1214-1216.
Cavalcante, GT; Aguiar, DM; Chiebao, D;
Dubey, JP; Ruiz, VL; Dias, RA; Camargo,
LM; Labruna, MB and Gennari, SM (2006).
Seroprevalence of Toxoplasma gondii
antibodies in cats and pigs from rural western
Amazon, Brazil. J. Parasitol., 92: 863-864.
Craeye, S; Francart, A; Chabauty, J; Vriendt, V;
Van Gucht, S; Leroux, I and Jongert, E
(2008). Prevalence of Toxoplasma gondii
infection in Belgian house cats. Vet.
Parasitol., 157: 128-132.
Dabritz, HA and Conrad, PA (2009). Cats and
Toxoplasma: implications for public health.
Zoonoses Public Health. 57: 34-52.
Dorny, P; Speybroeck, N; Verstraete, S; Baeke,
M; De Becker, A; Berkvens, D and
Vercruysse, J (2002). Serological survey of
Toxoplasma gondii, feline immunodeficiency
virus and feline leukaemia virus in urban
stray cats in Belgium. Vet. Rec., 151: 626629.
Dubey, JP (2008). The history of Toxoplasma
gondii – the first 100 years. J. Eukaryot.
Microbiol., 55: 467-475.
Dubey, JP and Beattie, CP (1988).
Toxoplasmosis of animals and man. 1st Edn.,
Boca Raton Fla., CRC Press. PP: 173-213.
Gauss, CB; Almeria, S; Ortuno, A; Garcia, F and
Dubey, JP (2003). Seroprevalence of
Toxoplasma gondii antibodies in domestic
cats from Barcelona, Spain. J. Parasitol., 89:
1067-1068.
Greene, CE (2006). Infectious diseases of the
dog and cat. 3rd Edn., Philadelphia, W. B.
Saunders Co., PP: 754-775.
Haddadzadeh, HR; Khazraiinia, P; Aslani, M;
Rezaeian, M; Jamshidi, S; Taheri, M and
Bahonar, A (2006). Seroprevalence of
Toxoplasma gondii infection in stray and
household cats in Tehran. Vet. Parasitol.,
138: 211-216.
Hoghooghi-Rad, N and Afraa, M (1993).
Prevalence of toxoplasmosis in humans and
domestic animals in Ahvaz, capital of

Acknowledgement
We would like to mention our great
appreciation of the Research Council of
Shahid Chamran University of Ahvaz for the
financial support.

143

Iranian Journal of Veterinary Research, Shiraz University, Vol. 12, No. 2, Ser. No. 35, 2011

Khuzestan Province, south-west Iran. J. Trop.
Med. Hyg., 96: 163-168.
Hoghooghi-Rad, N and Razi Jalali, M (1992).
Seroprevalence of toxoplasmosis in stray cats
in Ahvaz area by DAT. Project Number 155.
Hooshyar, H; Rostamkhani, P; Talari, S and
Arbabi, M (2007). Toxoplasma gondii
infection in stray cats. Iranian J. Parasitol., 2:
18-22.
Jamali, R (1996). The prevalence of Toxoplasma
gondii in cats, Tabriz, Iran. J. Tab. Univ.
Med. Sci., 32: 9-16.
Kim, HY; Kim, YA; Kang, S; Lee, HS; Rhie,
HG; Ahn, HJ; Nam, HW and Lee, SE (2008).
Prevalence of Toxoplasma gondii in stray
cats of gyeonggi-do, Korea. Korean J.
Parasitol., 46: 199-201.
Ladiges, WC; DiGiacomo, RF and Yamaguchi,
RA (1982). Prevalence of Toxoplasma gondii
antibodies and oocysts in pound-source cats.
J. Am. Vet. Med. Assoc., 180: 1334-1335.
Lindstrom, I; Kaddu-Mulindwa, DH; Kironde, F
and Lindh, J (2006). Prevalence of latent and
reactivated Toxoplasma gondii parasites in
HIV-patients from Uganda. Acta Tropica.,
100: 218-222.
Meireles, LR; Galisteo, AJ; Pompeu, E and
Andrade, HF (2004). Toxoplasma gondii
spreading in an urban area evaluated by
seroprevalence in free-living cats and dogs.
Trop. Med. Int. Health., 9: 876-881.
Miro, G; Montoya, A; Jimenez, S; Frisuelos, C;
Mateo, M and Fuentes, I (2004). Prevalence
of antibodies to Toxoplasma gondii and
intestinal parasites in stray, farm and
household cats in Spain. Vet. Parasitol., 126:
249-255.
Montoya, JG and Liesenfeld, O (2004).
Toxoplasmosis. Lancet. 363: 1965-1976.
Ozkan, AT; Celebi, B; Babur, C; Lucio-Forster,
A; Bowman, DD and Lindsay, DS (2008).
Investigation of anti-Toxoplasma gondii
antibodies in cats of the Ankara region of
Turkey using the sabin-feldman dye test and
an indirect fluorescent antibody test. J.
Parasitol., 94: 817-820.
Pena, HF; Soares, RM; Amaku, M; Dubey, JP
and Gennari, SM (2006). Toxoplasma gondii
infection in cats from Sao Paulo state, Brazil:
seroprevalence, oocyst shedding, isolation in
mice,
and
biologic
and
molecular
characterization. Res. Vet. Sci., 81: 58-67.

Salant, H and Spira, DT (2004). A crosssectional survey of anti-Toxoplasma gondii
antibodies in Jerusalem cats. Vet. Parasitol.,
124: 167-177.
Sedlak, K and Bartova, E (2006). The prevalence
of Toxoplasma gondii IgM and IgG
antibodies in dogs and cats from the Czech
Republic. Vet. Med., 51: 555-558.
Sharif, M; Daryani, A; Nasrolahei, M and
Ziapour, SP (2009). Prevalence of
Toxoplasma gondii antibodies in stray cats in
Sari, northern Iran. Trop. Anim. Health Prod.,
41: 183-187.
Smielewska-Loś, E and Pacoń, J (2003).
Toxoplasma gondii infection of cats in
epizootiological and clinical aspects. Pol. J.
Vet. Sci., 5: 227-230.
Steven, LH; Cheney, JM; Taton-Allen, GF; Reif,
JS; Bruns, C and Lappin, MR (2000).
Prevalence of enteric zoonotic organisms in
cats. J. Am. Vet. Med. Assoc., 216: 687-692.
Sumner, B and Ackland, ML (1999).
Toxoplasma gondii antibody in domestic cats
in Melbourne. Aust. Vet. J., 77: 447-449.
Tenter, AM (2009). Toxoplasma gondii in
animals used for human consumption. Memo.
Institut. Oswaldo Cruz., 104: 364-369.
Uneke, CJ; Duhlinska, DD; Nqwu, BA and
Njoku, MO (2007). Seroprevalence of
Toxoplasma gondii infection in Kwal, a rural
distraction of Plateau-Nigeria. Afr. J. Med.
Sci., 36: 109-113.
Xiaohong, H; Xuenan, X; Haruyuki, H; Naoaki,
Y; Longshan, X; Naoyoshi, S and Ikuo, I
(2004). Rapid Immunochromatographic Test
using recombinant SAG2 for detection of
antibodies against Toxoplasma gondii in cats.
J. Clin. Microbiol., 42: 351-353.
Zhang, H; Thekisoe, OM; Aboge, GO; Kyan, H;
Yamagishi, J; Inoue, N; Nishikawa, Y;
Zakimi, S and Xuan, X (2009a). Toxoplasma
gondii: sensitive and rapid detection of
infection by loop-mediated isothermal
amplification
(LAMP) method. Exp.
Parasitol., 122: 47-50.
Zhang, H; Zhou, DH; Zhou, P; Lun, ZR; Chen,
XG; Lin, RQ; Yuan, ZG and Zhu, XQ
(2009b). Seroprevalence of Toxoplasma
gondii infection in stray and household cats
in Guangzhou, China. Zoonoses Public
Health. 56: 502-505.

144

