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ABSTRACT
The aim of the present study was to determine Toxoplasma gondii seroprevalence in a population of household cats in
Tehran, Iran and to identify the influence of some risk factors on T.gondii seropositivity, especially infection with Feline
Leukemia Virus (FeLV) and Feline Immunodeficiency Virus (FIV).Serum samples of 84 household cats referred to private
small animal clinics in different regions of Tehran (Since February 2013 to January 2014) were assessed by ELISA
method and the overall infection rate for T. gondii was 19.05%. Results of the multivariate logistic regression analysis
showed higher incidence of seropositivity in adult catsand in cats fed by raw meat (P<0.05). Overall seroprevalence for
FeLV and FIV by immunochromatography assay (ICGA) was 2.38% and 16.67%, respectively. There was no statistically
significant correlation between infection with FeLV/FIV and seropositivity for T.gondii.
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INTRODUCTION
Toxoplasma gondii is an obligate intracellular coccidian parasite that infects virtually all species of warmblooded animals, including human beings [1, 2].Cats play a crucial role in the epidemiology of
toxoplasmosis due to enteroepithelial life cycle that is found only in these definitive hosts but because of
the way cats defecate, bury their feces, and keep their hair coats clean, transmission of T.gondii oocysts to
humans by touching and caring for a pet cat is very unlikely and ingestion of raw or undercooked meat is
an important source of toxoplasmosis in humans [1, 3]. Cats excrete around 20 million oocysts between 3
and 18 days after infection [4]. Clinically unapparent toxoplasmosis is manifested by the presence of IgG
antibodies, but the opportunistic character of the infection could appear in immunosuppression. FIV and
FeLV related immunosuppression may be a risk factor for active toxoplasmosis in cats that increase the
risks of human toxoplasmosis [5, 6].Other factors might have influence on seropositivity for T.gondii is
age, sex and breed, lifestyle, type of feeding and sexual status. Enzyme-linked immune-sorbent assay
(ELISA) methods are generally most reliable for determining toxoplasma specific antibody titers. Positive
IgG and IgM antibody titers document previous or current infection, respectively [3].ELISA has been
adapted for the detection of IgM, IgG, and IgA class antibodies against T. gondii in feline sera. ELISA
methods are as sensitive as indirect fluorescent antibody and more sensitive compared with latex
agglutination test or indirect hemagglutination test [1].Whereas cats are one of the most popular
companion animals in Iran, this study has conducted to evaluate seroprevalence of T.gondii in a
population of household cats in Tehran, Iran and detecting its relation to described presumptive risk
factors, especially seropositivity for FeLV/FIV.
MATERIALS AND METHODS
Between February 2013 through January 2014, 84 client-owned cats referred to private small animal
clinics in different regions of Tehran were randomly selected with no limitation for age, gender and
lifestyle. Informed consent was obtained from each cat owner prior to the study. A detailed questionnaire
was completed for each animal. Investigated parameters included putative risk factors such as age,
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gender, breed, type of feeding, sexual intactness and housing conditions (only indoors or outdoors; single
or multicast household; to be in contact with other cats or not).Blood samples (1 ml) were drawn from
cephalic vein. Blood samples were left for about an hour to clot. The clotted blood was then separated
with a fine loop immediately and was centrifuged at 3500 rmp for 10 minutes.The separated serum
samples were stored at -20°C until further analysis. All sera were tested for anti T.gondii antibody by
using a commercial indirect ELISA kit (ID Screen® Toxoplasmosis Indirect Multi-species, IDvetCompany,
Montpellier, France) with the estimated sensitivity ranged between 95.7% and 97.1% and the specificity
between 97.3% and 97.6 %. [7]. FeLV/FIV immunochromatography assay was carried out with a
commercial kit (Speed Duo® FeLV/FIV, BVT Company, La Seyne sur Mer, France) for detecting p27
antigen of FeLV and anti-Gp40 antibody for FIVaccording to the manufacturer’s instructions. Samples
with positive results were retested after a minimum of 30 days according to the guidelines of the
American Association of Feline Practitioners for feline retrovirus management and only considered truly
positive if they tested positive for the second time [8]. The sensitivity and specificity of the kit in
comparison to viral isolation was recorded as 89.1% and 97.7%, respectively. In statistical analysis,
presence of antiT. gondii antibodies was set as an outcome variable and the independent variables were
positive immunochromatography test, age, gender, breed, type of feeding, sexual intactness and housing
conditions.Cats were grouped by these presumptive risk factors to determine whether these factors were
associated with T. gondii seropositivity, by Chi-square test and multivariate logistic regression analysis.
Statistical comparisons were carried out using SPSS software for windows (Release 18.0 standard
version, SPSS Inc., Chicago, Illinois). The differences were considered statistically significant when P <
0.05 (CI = 95%).
RESULTS AND DISCUSSION
16 of 84 serum samples had antibodies against Toxoplasma gondii and the overall infection rate was
19.05%. Prevalence was significantly higher in adult cats (above 1 year), 13 of 16 seropositive sera
(81.25%) belong to adult cats (P<0.03). Also, cats fed by raw meat had more seropositive results in ELISA
test than cats fed by commercial or cooked food and the difference between these two groups was
statistically significant (P<0.001). Overall seroprevalence for FeLV and FIV by immunochromatography
assay (ICGA) was 2.38% and 16.67%, respectively and no cat was positive for both viruses,
simultaneously. There was no statistically significant correlation between infection with FeLV/FIV and
seropositivity for T.gondii, as same as other putative risk factors. Signalment, clinical signs and other data
related to T.gondii seropositive cats are summarized in Table 1.
Table 1: Signalment, FeLV and FIV infection status and other data related to T. gondii infected cats
Age

Gender

Breed

FeLV

FIV

7Y
7Y
6 Mo
7 Mo

F
F
M
F

DSH
DSH
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DSH

-

-
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Single
Single
Single
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M

DSH

-

-

5Y

F

DSH

-

-

4.5 Y

M

DSH

+

10 Y

F

DSH
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F

10 Y

Feeding by
raw meat

Access
outdoor

to

+
+
+

+
+

Multi

+

+

Multi

+

+

+

-

Single

+

+

-

-

-

Multi

+

+

+

DSH

-

-

Multi

+

-

-

M

DSH

-

+

Multi

+

-

+

1.5 Y

M

DSH

-

-

Multi

+

+

-

8Y

M

DSH

-

+

Single

+

+

-

6Y
4Y
1Y
1.5 Y

F
F
F
F

DSH
DSH
DSH
DSH

-

+
-

Multi
Multi
Multi
Single

+
+
+
+

+
+
-

+
-

Neutered

Health Status

+
+
-

Gingivitis, Stomatitis
Clinically healthy
Fever
Gingivitis, Stomatitis
Gingivitis, Stomatitis
Abscess
Gingivitis, Stomatitis, Abscess
Gingivitis, Stomatitis
Abscess, Lymphadenopathy
Gingivitis, Stomatitis
Cachexia, Pale Mucous
Membrane
Cachexia, Pale Mucous
Membrane
Gingivitis, Stomatitis
Abscess, Lymphadenopathy
Gingivitis, Stomatitis
Pale Mucous Membrane
Cachexia, Pale Mucous
Membrane
Clinically healthy
Clinically healthy
Clinically healthy
Fever

M = Male, F = Female, Y = Year, Mo = Month, DSH = Domestic Shorthair
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The overall prevalence of T. gondii infection in a population of household cats in Tehran, Iran was
19.05%.The seroprevalence of T. gondii has been studied in different cities of Iran previously and the
overall seropositivity was clearly higher than that estimated in our study. Some reported seroprevalences
were, 32.1% in Kerman [9], 40% in Sari [10], 86% in Kashan [11], 36-90% in Tehran (12)35.5% in
Urumia [13] and 24.75% in Ahvaz (14).It seems that this considerable difference is related to the study
population that has been selected.In all these previous studies that have done in Iran, study populations
included stray cats or both stray and household cats that lead to increased overall rate of seropositivity
for T.gondii. In contrast, in our study, all population was household cats as seen in the studies in South
Korea in 2013 and in China in 2011 that the prevalence among household cats was only 2.2% and 15.6%,
respectively (2, 15) On the other hand, it should be considered that. This prevalence (19.05%) is almost
high for household cats. It may have some probable reasons: 1) Domestic short hair cats, which are
estimated to be more than 95% of pet cats in Iran, usually adopted by owners as kittens or older, may
have been seropositive for toxoplasmosis before adoption.2) Many of these household cat are not indoor
pets during their lives and have access to outdoor, so they be able to access to contaminated areas,
T.gondii infected intermediate or definitive hosts and also garbage. As seen in our study, 10 out 0f 16
T.gondii seropositive cats have access to outdoor. 3) Feeding household cats by raw or uncooked meat is
an important source of infection and this fact is in consistent with our results, 15 out of 16 T.gondii
infected cats fed by raw meat. Other surveys of T. gondii seroprevalencehave been recorded in different
countries, 17.98% in China (16), 11% in Bangkok, Thailand (17), 40.3% in Turkey(18), 44.1% in Czech
Republic (19), 87.3% in Brazil (20), 25.5-36.9% in Spain (21), 5.4% in Japan(22)and 70.2% in Belgium
(23)respectively. These differences might be due to differences in T.gondii infection rates, time and
season of sampling and differences of sensitivities and specificities of used tests. The results indicated
that prevalence of antibodies varied with ages, and T. gondii seroprevalence in older animals (more than
1 year) was generally higher than young cats (younger than 1 year old), and the difference was
statistically significant (P<0.001) which is consistent with other reports [7, 9, 10, 12, 14, 20, 21, 22, 24].
Feeding by raw or undercooked meat was another statistically significant risk factor for T.gondii infection
(P<0.001) which agrees with some other studies [9, 13]) As mentioned before, Domestic short hair cats,
which are estimated to be more than 95% of pet cats in Iran, usually adopted by owners as kittens or
older, may have been seropositive for toxoplasmosis before adoption. Therefore, the exact relation
between indoor and outdoor breeding type could not be differentiated easily in our study [9].There was
no significant correlation between FeLV/FIV seropositivity and seroprevalence for T.gondii that is
consistent with other reports just about FeLV, but not FIV [9, 23]. It seems that one of most important
reasons for such miscorrelation was due to very low prevalence of Feline Leukemia Virus infection rate in
Tehran, as seen in the results of our previous study in 2011[25].Furthermore, no significant difference
between seroprevalencesin male and female cats and also outdoor access was noted, which agrees with
data obtained from other studies [9, 10, 22, and 23].
Our study demonstrated that the positive rate of T. gondii infection in household cats is almost high and
that this relatively high prevalence might be a potential risk for public health, although there was no
correlation between FeLV/FIV seropositivity and Toxoplasma gondii infection. Prevention efforts should
focus on educating cat owners about the importance of collecting cat feces in litter boxes, spaying owned
cats, restricting their access to outdoor and feeding household cats by cooked food or commercial cat food
instead of raw meat. Our results will be the basis for 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.
ACKNOWLEDGMENTS
The authors are grateful to research council of Shoushtar Branch of Islamic Azad University for financial
supports and we would like to thank Dr. Khansari for his valuable assisting with the statistics. We are in
debt to Dr. Maziar Abdorahimi, Dr. Ali Bagherpour, and Mr.Akbar Jafari Jirandehi for technical help and
supplying blood samples during research period.
REFERENCES
1.
2.
3.
4.

Greene, C.E. (2006). Infectious diseases of the dog and cat. 3rd ed., Philadelphia, USA W. B. Saunders Co., PP: 754775
SM Wu, XQZhu, D. H. Zhou, BQ Fu, J Chen, JF Yang, HQ Song,YBWeng and DH Ye (2011). Seroprevalence of
Toxoplasma gondii infection inhousehold and stray cats in Lanzhou, northwestChina. Parasites & Vectors, 4:214
Sherding, R.G., (2006). Toxoplasmosis and Other Systemic Protozoal Infections. In: Saunders manual of small
animal practice, Eds, Birchard S.J. and R.G. Sherding, Saunders Company, pp: 219-226.
Dabritz, HA and Conrad, PA (2009). Cats andToxoplasma: implications for public health.Zoonoses Public Health,
57: 34-52.

BEPLS Vol 3 [11] 2014

139 | P a g e

©2014 AELS, INDIA

Bardshiri et al

5.

6.
7.

8.
9.

10.
11.
12.

13.
14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.
25.

C.J., Moench, T.R., Gittelsohn, A.M., Bishop, B.D., Childs, J.E., (1989).Epidemiologic observations on feline
immunodeficiency virus and Toxoplasmagondii coinfection in cats in Baltimore, Md. Journal of American
VeterinaryMedical Association, 194, 229–233.
Svobodova, V., Knotek, Z., Svoboda, M., (1998). Prevalence of IgG and IgM antibodiesspecific to Toxoplasma
gondii in cats. Veterinary Parasitology, 80, 173–176.
GyörkeaA, OpsteeghbM, V Mirceana, IovuaA, CozmaaV (2011). Toxoplasma gondii in Romanian household
cats: Evaluation of serological tests, epidemiology and risk factors. Preventive Veterinary Medicine, Vol102, Issue
4, pp:321–328
Levy J, Crawford C, Hartmann K, et al (2008). AmericanAssociation of Feline Practitioners’ feline
retrovirusmanagement guidelines. J Feline Med Surg10: 300–16.
Akhtardanesh, B., N. Ziaali, H., Sharifi and S. Rezaei, (2010). Feline immunodeficiency virus, felineleukemia virus
and toxoplasma gondii in stray and household cats in Kerman-Iran: seroprevalence andcorrelation with clinical
and laboratory findings. Research in veterinary science, doi: 10.1016/j.rvsc 210.03.015
Sharif, M., Daryani, A., Nasrolahei, M., Ziapour, S.P., (2009). Prevalence of Toxoplasmagondii antibodies in stray
cats in Sari, northern Iran. Tropical Animal Health andProduction, 41, 183–187.
Hooshyar, H; Rostamkhani, P; Talari, S andArbabi, M (2007). Toxoplasma gondiiinfection in stray cats. Iranian J.
Parasitol., 2:18-22.
Haddadzadeh, H.R., Khazraiinia, P., Aslani, M., Rezaeian, M., Jamshidi, S., Taheri, M., Bahonar, A., (2006).
Seroprevalence of Toxoplasma gondii infection in stray andhousehold cats in Tehran. Veterinary Parasitology
138, 211–216.
S. Raeghi, S. Sedeghiand S Sedeghi (2011). Prevalence of Toxoplasma gondii antibodies in cats in Urmia,
northwest of Iran. The Journal of Animal & Plant Sciences, 21(2): 2011, Page: 132-134
Mosallanejad, B.; Avizeh, R. Razi Jalali, M. Hand Pourmehdi, M (2011). A study on seroprevalence and
coproantigen detection of Toxoplasma gondii in companion cats in Ahvaz area, southwestern Iran. Iranian
Journal of Veterinary Research, Shiraz University, Vol. 12, No. 2, Ser. No. 35
Hong SH; Jeong YI; Kim JY; Cho SH; Lee WJ; Lee SE (2013). Prevalence of Toxoplasma gondii Infection in
Household Cats in Korea and Risk Factors. Korean Journal of Parasitology, Vol. 51 Issue 3, p357
Zhang, H; Zhou, DH; Zhou, P; Lun, ZR; Chen,XG; Lin, RQ; Yuan, ZG and Zhu, XQ(2009b). Seroprevalence of
Toxoplasmagondii infection in stray and household catsin Guangzhou, China. Zoonoses PublicHealth. 56: 502505.
Jittapalapong S, Nimsupan B, Pinyopanuwat N, Chimnoi W, Kabeya H, Maruyama S (2007). Seroprevalence of
Toxoplasma gondii antibodies in stray cats and dogs in the Bangkok metropolitan area, Thailand. Vet145(12):138-41
Ozkan, AT; Celebi, B; Babur, C; Lucio-Forster, A; Bowman, DD and Lindsay, DS (2008). Investigation of antiToxoplasma 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
Sedlak, K and Bartova, E (2006). The prevalenceof Toxoplasma gondii IgM and IgGantibodies in dogs and cats
from the CzechRepublic. Vet. Med., 51: 555-558
Cavalcante, GT; Aguiar, DM; Chiebao, D; Dubey, JP; Ruiz, VL; Dias, RA; Camargo,LM; Labruna, MB and Gennari, SM
(2006).Seroprevalence of Toxoplasma gondiiantibodies in cats and pigs from rural westernAmazon, Brazil. J.
Parasitol., 92: 863-864
Miro, G; Montoya, A; Jimenez, S; Frisuelos, C; Mateo, M and Fuentes, I (2004). Prevalenceof antibodies to
Toxoplasma gondii andintestinal parasites in stray, farm andhousehold cats in Spain. Vet. Parasitol, 126: 249255
Maruyama, S., Kabeya, H., Nakao, R., Tanaka, S., Sakai, T., Xuan, X., Katsube, Y., Mikami, T., (2003). Seroprevalence
of Bartonella henselae, Toxoplasma gondii, FIVand FeLV infections in domestic cats in Japan. Journal of
Microbiology andImmunology, 47, 147–153
Dorny, P; Speybroeck, N; Verstraete, S; Baeke, M; De Becker, A; Berkvens, D andVercruysse, J (2002). Serological
survey ofToxoplasma gondii, feline immunodeficiency virus and feline leukemia virus in urban stray cats in
Belgium. Vet. Rec., 151: 626-629
Lopes AP, Cardoso L, Rodrigues M (2008). Serological survey of Toxoplasma gondii infection in domestic cats
from northeastern Portugal.Vet Parasitol, 155(3-4) :184-9
B. Bardshiri, S. M. Rafie, M. R. S. A. Shapouri, Z. Khaki, B. Akhtardanesh, A. Komeilian (2011). A case-controlled
study of FeLV infected cats In Tehran, Iran, confirmed byImmunochromatography and RT-PCR and correlation
with clinical and hematological findings. Slov Vet Res 2011; 48 (2): 57-64

CITATION OF THIS ARTICLE
Bahador B, Amir K, Seyedeh Z P. Serologic study of Toxoplasmosis in Clinically Healthy and FeLV/FIV infected
household cats in Tehran, Iran. Bull. Env. Pharmacol. Life Sci., Vol 3 [11] October 2014: 137-140

BEPLS Vol 3 [11] 2014

140 | P a g e

©2014 AELS, INDIA

