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Abstract 

 

This study was carried out in order to investigate the prevalence of Toxoplasma gondii infection in goats and 

sheep of District Mardan, Pakistan. Indirect Haemagglutination Test (IHA) was used for detection of T. gondii 

antibodies in sera. Out of 350 goats 148 (42.28%) were detected positive for T.gondii antibodies. The prevalence 

in male and female goats were 39 (26%) and 109 (54.5%) respectively. Goats of age ≥ 2 years had the highest 

seroprevalence (54.44%) followed by those of 1-2 years old (33.33%) and those ≤ 1 year old (20%). Toxoplasma 

gondii antibodies were detected in 128 out of 290 examined sheep (44.13%).  A total of 55 (45.83%) out of 10 

male sheep were detected seropositive for T. gondii infection and 73 (42.94%) out of 170 female sheep were 

detected seropositive. High prevalence of T. gondii was seen in female as compared to male sheep. Among the 

examined sheep, those which were ≥ 2 year old had the highest infection (66.66%) followed by 1-2 year old 

(36.36%) and ≤ 1 year old (13.33%). The seroprevalence of T. gondii antibodies was higher in all goats and sheep 

with titer ranging from 1:80 to 1:160. The infection rate in sheep was higher as compared to goats. The results of 

the present study indicate that T. gondii infection is very common in goats and sheep of District Mardan, 

Pakistan, which may be a risk factor for public health in this area because goats and sheep are the intermediate 

hosts of T. gondii. Proper control strategies and suitable measures should be carried out in this region, in order to 

minimize the risk of exposure of human population to T. gondii infection. 
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Introduction 

Toxoplasma gondii is an obligate intracellular 

protozoan parasite which causes toxoplasmosis. This 

disease is zoonotic which is worldwide in distribution 

(Tenter et al., 2000). The definitive hosts of T. gondii 

are felids family including cats while warm blooded 

animals are the intermediate hosts (Carrada-Bravo, 

2005). 

 

About 33% of world human population is infected by 

T. gondii but the frequency differs depending on 

geographical areas. Seroprevalence of toxoplasmosis 

of 20%-30% was found in USA, 25% Japan, 60% 

Netherland and Italy, 50% Finland and 50%-60% 

Poland. Some countries have incidence of more than 

80% (Montoya and Liesenfeld, 2004; Condolfi and 

Cesbron-Delauw, 2006). Seroprevalence of T. gondii 

infection was found to be 17.4% in young school 

children in Islamabad, Pakistan (Sadaruddin et al., 

1991). The prevalence rate in Dera Ghazi Khan, 

Pakistan was observed to be 29.5% (Tasawar et al., 

2011). 

 

Cats and its faeces are the main sources which 

transfer the infection or it may also be transferred by 

eating tissue cysts in undercooked or uncooked meat 

(Schlundt et al., 2004). The symptoms of the disease 

are mild flu-like illness which is characterized by 

fever, headache, bodyache or show no illness but the 

people having weak immune system (HIV infected 

persons or pregnant women) may suffer serious 

illness such as weight loss, diarrhoea, pneumonia, 

liver diseases and infection of central nervous system 

and in such cases infection can result deaths 

(Lindstrom et al., 2006; Negash et al., 2008). Cats 

have the potential to shed the infected oocysts and 

transmit infection to intermediate host. T. gondii 

oocysts become infective when these oocysts are 

sporrulated up to three days after being shed in the 

faeces. Animals get infection by ingestion of faeces of 

cats, eating infected meat or by transmission from 

mother to foetus. Contaminated drinking water with 

cat can also transmit infection to people. Cats are the 

vectors of this transmission. The sexual reproduction 

of the T. gondii occurs only in cat (Montoya and 

Liesenfeild, 2004). 

 

It is commonly recommended to avoid cats to 

uninfected pregnant women but the contribution of 

this risk factor in the spread of disease is 

controversial.  It has been identified from some 

studies that cat ownership or contact with cat is a 

minor source of risk in the spread of T. gondii 

infection while several other studies have failed to 

identify exposure to cats as a significant risk factor for 

toxoplasmosis (Cook et al., 2000). 

 

Acute stage toxoplasmosis infections can be 

asymptomatic, but often give flu-like symptoms in the 

early acute stage. The acute stage fades in a few days 

to months, leading to the latent stage of the disease. 

Latent infection can reattack in persons who are 

immunocompromised (HIV infected persons or 

transplant receipts) (Menotti et al., 2003). This was 

the first study on toxoplasmosis in sheep and goats in 

this area. Infected goats and sheep may be a risk 

factor for public health in this area because goats and 

sheep are the intermediate hosts of T. gondii. This 

study was carried out with the aim to aware the 

general population of the area about the dangerous of 

toxplasmosis. Proper measures are needed in order to 

control and prevent toxoplasmosis in goats and sheep 

in the region. 

 

Materials and methods 

This study was carried out in order to find out the 

prevalence of T. gondii in goats and sheep of District 

Mardan, Pakistan. Goats and sheep were sampled by 

a simple random sampling method to find out the 

prevalence of anti-Toxoplasma gondii antibodies. A 

total of 640 samples were collected including 350 

goats and 290 sheep from different localities (Takht 

bhai, Mehtar Ghundi, Takkar, Sher Garh, 

Lundkhawar, Seri Behlol, Gujar Gari, Mardan city, 

Sheikh Multon etc) of District Mardan. 5 ml blood 

was collected through disposable syringe from jugular 

vein. The blood was transferred to the blood 

collecting tubes containing EDTA and these tubes 

were then placed in ice box. The blood samples were 
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then transported to the laboratory within 24 hours. 

The blood was centrifuged at 3500 rpm for five 

minutes for the extraction of serum. The serum was 

separated and transferred to eppendorff tubes by 

using micropipette. The serum was stored at -20 °C 

for further analysis. 

 

Serological examination 

The commercial Indirect Hemagglutination antibody 

test (IHA) Kits were used for detection of antibodies 

against the T. gondii in the serum according to 

manufacturer protocol (SERFIB, France). The results 

were obtained in 2 hours for the detection of T. gondii 

antibodies in serum. 

 

Procedure 

The test procedure was carried out according to the 

standard protocol given by the manufacturer 

(SERFIB, France). Reagents and samples were 

allowed to return to room temperature. A stock 

dilution of test serum of 1:40 was prepared. For the 

preparation of 1:40 stock dilution of test serum, 1.95 

ml (1995 µL) of phosphate buffer solution was 

delivered into haemolysis tube. Then 50 µL of test 

serum was delivered into haemolysis tube and was 

mixed, 50µL of phosphate buffer solution was 

delivered in 8 wells of the microplate, 50 µL of serum 

stock dilution was added in the 1st well of the 

microplate. It was mixed with phosphate buffer and 

transferred, preferably by means of a microdilutor 

(tulip), 50µL from the 1st well into the 2nd well, from 

2nd into the 3rd well, and so on until the 6th well. 50µL 

from the 6th well was discarded. The different 

dilutions were obtained. 

 

Red blood cells suspensions were carefully shaked. A 

drop of sensitized red blood cells was distributed in 

the first 6 wells. One drop of un-sensitized red blood 

cells was distributed in the 7th well (positive serum 

control). One drop of sensitized red blood cells was 

distributed in the 8th well (reagent control). The wells 

content were homogenized very carefully by lateral 

thrumming on the edges of the microplate, placed flat 

wise. The plate was allowed to remain motionless, 

protected from vibrations. The reaction was read 2 

hours later and was observed for positive and 

negative results. All sera reactivated at ≥1:80 were 

considered as positive. 

 

Statistical analysis 

The results were expressed in percentages. The values 

between different sex and age groups of goats and 

sheep were analysed by using Chi Square test for 

Windows (Release 16.0 standard version). The P 

value < 0.05 was considered as statistically 

significant. 

 

Results 

A total of 640 animals including goats and sheep from 

different localities (Takht bhai, Mehtar Ghundi, 

Takkar, Sher Garh, Lundkhawar, Seri Behlol, Gujar 

Gari, Mardan city, Sheikh Multon) of District 

Mardan, Pakistan were examined for the presence of 

T. gondii antibodies by using IHA. Out of 640 animals 

276 (43.12%) were detected positive for T. gondii at 

dilution ≥1:80. Toxoplasma gondii antibodies were 

detected in 148 (42.28%) out of 350 examined goats 

while T. gondii antibodies were detected in 128 

(44.13%) out of 290 examined sheep. A high 

percentage of infection was found in sheep as 

compared to goats but the difference was not 

significant (Table 1). 

 

Table 1. Seroprevalence of T. gondii infection in goats and sheep of District Mardan. 

Species Number of examined Number of positive Percentage of positive      (%) 

Goats 350 148 42.28 

Sheep 290 128 44.13 

Total 640 276 43.12 
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Out of 150 male goats, 39 (26%) were detected 

seropositive. In 200 examined female goats, 109 

(54.5%) were detected seropositive for T. gondii 

infection. The prevalence of toxoplasmosis was higher 

in females as compared to male goats. 55 (45.83%) 

out of 120 examined male sheep were detected 

seropositive for T. gondii antibodies while 73 

(42.94%) out of 170 female sheep were detected 

seropositive for T. gondii antibodies. High 

seroprevalence of toxoplasmosis was seen in female 

sheep as compared to male sheep. A significant 

difference was found in the male of goats and sheep. 

Similar results were observed for male and female of 

goats and sheep. Although the percentage of infection 

in male sheep was higher (45.83%) as compared to 

female sheep (42.94%) but the difference was non-

significant (Table 2).

 

Table 2. Sex wise distribution of goats and sheep with T.gondii infection. 

Sex Number of examined Number of positive Percentage of positive   (%) 

Male 
Goats 

150 39 26 

Female 200 109 54.5 

Male 
Sheep 

120 55 45.83 

Female 170 73 42.94 

 

Table 3. Age wise distribution of goats and sheep with T.gondii infection. 

Age Number of examined Number of positive Percentage of positive 

≤1 50 10 20 

Goats           1-2 120 40 33.33 

≥2 180 98 54.44 

≤1 60 8 13.33 

Sheep          1-2 110 40 36.36 

≥2 120 80 66.66 

 

The prevalence also varied in different age groups of 

goats ranging from 20% to 54.44%. Out of 50 

examined goats whose age was less than one year, 10 

(20%) were detected seropositive for T. gondii 

infection.  The T. gondii infection was found in 40 

(33.33%) out of 120 examined goats of age 1-2 years. 

The highest prevalence was observed in goats of age 

more than 2 years whose prevalence was 98 (54.44%) 

out of 180 examined goats. Toxoplasma gondii 

infection was also examined in different age groups of 

sheep. Out of 60 examined sheep whose age was less 

than 1 year 8 (13.33%) were detected positive for T. 

gondii infection while (36.36%) sheep were infected 

between age group 1-2 years. High percentage 

(66.66%) of toxoplasmosis was observed in age group 

of more than 2 years. Statistical analysis showed that 

seroprevalence of T. gondii infection was significantly 

higher in all goats and sheep of age more than 2 years 

(Table 3). 
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Discussion 

The present study exhibited a higher seroprevalence 

of toxoplasmosis among goats and sheep in the region 

of District Mardan, Pakistan, 42.28 % and 44.13 % 

respectively. The prevalence of T. gondii infection 

varies among countries, depending on customs and 

traditions of the people living there (Smith, 1991). Out 

of 640 examined animals (goats and sheep) 43.12% 

were detected positive for toxoplasmosis by IHA, 

which is higher than that reported from Guangxi 9.2% 

(Lv and Cui, 1994) but is lower than that reported 

from Xinjiang 46.4% (Mi et al., 2007). 

In present study, prevalence of toxoplasmosis in 

sheep is 44.13% which is less than that reported from 

Canada 57.6% (Waltner-Toews et al., 1991), Greece 

48.6 % (Tzanidakis et al., 2012) and Brazil 46.2 % 

(Silva et al., 2013). The seropositivity rate of 44.13% 

found in sheep in present study is higher than 31% 

reported in Turkey (Oncel et al., 2006) and 

Northeastern China 4.4 % (Yang et al., 2013). 

Toxoplasma gondii infection in sheep is worldwide in 

distribution (Tenter et al., 2000). Prevalence of 

toxoplasmosis is widespread in goats and sheep in the 

present study, which show resemblance with other 

work (Mirdha et al., 1999; Chandrawathani et al., 

2008). 

 

Prevalence of T. gondii infection of 42.28% found in 

sera of goats in present study is higher than 35.5% 

from Malaysia (Chandrawathani et al., 2008), Greece 

30.7 % (Tzanidakis et al., 2012 ), Brazil 30.6 % (Neto 

et al., 2008), Mexico 31 % (Alvarado-Esquival et al., 

2011), Thailand 27.9 % (Jittapalapong et al., 2005), 

but is lower than that reported from Romania 52.8 % 

(Iovu et al., 2012). 

 

In the present study prevalence of T. gondii infection 

in sheep (44.13%) and goats (42.28%) is higher than 

Pakistan (11.2 % sheep, 25.4 % goats; Ramazan et al., 

2009), Pakistan (2.5 % sheep, 0 % goats; Zaki, 1995) 

and Iran (6.7 % sheep, 4.6 % goats; Kamani et al., 

2010) but is lower than reported from  Brazil (60.8 % 

sheep, 81.8 % goats; Costa et al., 2012) while a similar 

results of 44.1 % sheep and 42.8 % goats were 

reported from West Indies (Chikweto et al., 2011). 

 

A higher seropositivity rate of 43.12% was detected in 

our study in animals (goats and sheep) as compared 

to previous studies (Singh et al., 1967; Rajamanickam 

et al., 1990) and (Normaznah et al., 2004). The age of 

the goats and sheep were analysed for the association 

with T. gondii infection (Table 3). The prevalence of 

T. gondii infection varied in different age groups of 

goats and sheep, ranging from 20 %- 54.44 % and 

13.33 %- 66.66 % respectively with the highest 

prevalence of 54.44 % in goats and 66.66 % in sheep 

for the age of ≥ 2 years old. A positive correlation 

between age and toxoplasmosis was observed as 

previously reported (Ramazan et al., 2009 and 

Kamani et al., 2010). 

 

A high prevalence of T. gondii infection was observed 

in females as compared to male goats and sheep 

which are similar to the previously conducted studies 

(Ramazan et al., 2009 and Swai and Kaaya, 2012). 

The infection rates were different from different 

regions because of different exposure to the disease. 

It is not possible to compare prevalence data of 

studies because of the use of different serological tests 

with variable specificity and sensitivity. Warm and 

humid environmental conditions are favourable for 

the spread of toxoplasmosis (Dubey, 2010). 

Toxoplasma gondii infection is high in regions where 

the people eat undercooked meat, unwashed 

vegetables and fruits (De Moura et al., 2006) and the 

people who have contact with cats and dogs or other 

domestic animals or have direct contact with the soil 

(Etheredge et al., 2004). Toxoplasmosis is more 

common in those areas where people drink municipal 

water (Ertug et al., 2005). 

 

Conclusions 

This study demonstrated that toxoplasmosis is 

prevalent in both the sexes (male and female) and all 

age groups of sheep and goats in District Mardan, 

Pakistan. The present study revealed that the 

frequency of toxoplasmosis is more in females and 

older goats and sheep. The goats and sheep of age 

more than 2 years were more likely to be seropositive 

with toxoplasmosis than the younger goats and sheep. 
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It means that older and female goats and sheep 

possess low immunity to toxoplasmosis. This study 

demonstrates that infected sheep and goats may be a 

potential risk for human toxoplasmosis. Therefore, 

proper measures should be taken to control and 

prevent toxoplasmosis in goats and sheep in the 

region. 

 

References 

Alvarado-Esquivel C, García-Machado 

C, Vitela-Corrales J, Villena I, Dubey JP. 2011. 

Seroprevalence of Toxoplasma gondii infection in 

domestic goats in Durango State. MexicoVeterinary 

Parasitology 183(1-2), 43-6. 

http://dx.doi.org/10.1016/j.vetpar.2011.06.021D  

 

Costa DG, Marvulo MF, Silva JS, Santana 

SC, Magalhães FJ, Filho CD, Ribeiro VO, Alves 

LC, Mota RA, Dubey JP, Silva JC. 2012. 

Seroprevalence of Toxoplasma 

gondii in domestic and wild animals from the 

Fernando de Noronha.. Brazil. Journal of 

Parasitology 98(3), 679-80.  

http://dx.doi.org/10.1645/GE-2910.1  

 

Chikweto A, Kumthekar S, Tiwari K, Nyack 

B, Deokar MS, Stratton G, Macpherson 

CN, Sharma RN, Dubey JP. 2011. Seroprevalence 

of Toxoplasma gondii in pigs, sheep, goats, and cattle 

from Grenada and Carriacou,West Indies. Journal of 

Parasitology 97(5), 950-1.  

http://dx.doi.org/10.1645/GE-2811.1    

 

Chandrawathani P, Nuralaini R, Zanin CM, 

Premaalatha B, Adnan M, Jamnah O, Khor 

SK. 2008. Seroprevalence of Toxoplasma gondii in 

pigs, goats, cattle, dogs and cats in Peninsular, 

Malaysia. Tropical Biomedicine 25(3), 257-258. 

 

Condolfi E, Cesbron-Delauw MF. 2006. 

International congress on Toxoplasmosis. Microbes 

and Infection 8(7), 1979-1983. 

 

Carrada-Bravo T, 2005. Toxoplasmosis: Parasitosis 

reemergente del Nuevo milenio. Revista Mexicana de 

Patologia Clinica 52, 151-162. 

 

Cook A, Gilbert R, Buffolano. 2000. Sources of 

Toxoplasma infection in pregnant women. European 

multicenter case-control study. British Medical 

Journal 321, 142-147. 

 

Dubey JP, 2010. Toxoplasmosis of animals and 

humans. Boca Raton, New York: CRC Press, Inc. 1-

313. 

 

De Moura L, Bahia-Oliveira LM, Wada MY, 

Jones JL, Tuboi SH, Carmo EH, Ramalho WM, 

Camargo NJ, Trevisan R, Graca RM, Da Silva 

AJ, Moura I, Dubey JP, Garrett DO, 2006. 

Waterborne toxoplasmosis, Brazil, from field to gene. 

Emerging Infectious Disease 12, 326-329.  

http://dx.doi.org/10.3201/eid1202.041115  

 

Ertug S, Okyay P, Turkmen M, Yuksel H. 2005. 

Seroprevalence and risk factors for Toxoplasma 

infection among pregnant women in Aydin province, 

Turkey. Biomedical central  Public Health 5, 2458-

2466. 

 

Etheredge GG, Michael G, Muehlenbein MP, 

Frenkel JK. 2004. The role of cats and dogs in the 

transmission of Toxoplasma infection in Kuna and 

Ember a children in eastern Panama. American 

Journal of Public Health 16, 176-186. 

 

Iovu A, Györke A, Mircean V, Gavrea 

R, Cozma V. 2012. Seroprevalence of Toxoplasma 

gondii and Neospora caninum in dairy goats from 

Romania. Veterinary Parasitology 186(3-4), 470-4. 

http://dx.doi.org/10.1016/j.vetpar.2011.11.062  

 

Jittapalapong S, Sangvaranond 

A, Pinyopanuwat N, Chimnoi W, Khachaeram 

W, Koizumi S, Maruyama S. 2005. 

Seroprevalence of Toxoplasma gondii infection in 

domestic goats in Satun Province, Thailand. 

Veterinary Parasitology 127(1), 17-22. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Alvarado-Esquivel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed?term=Garc%C3%ADa-Machado%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed?term=Garc%C3%ADa-Machado%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed?term=Vitela-Corrales%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed?term=Villena%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed?term=Dubey%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21767913
http://www.ncbi.nlm.nih.gov/pubmed/21767913
http://www.ncbi.nlm.nih.gov/pubmed/21767913
http://dx.doi.org/10.1016/j.vetpar.2011.06.021D
http://www.ncbi.nlm.nih.gov/pubmed?term=Costa%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Marvulo%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Santana%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Santana%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Magalh%C3%A3es%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Filho%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro%20VO%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Alves%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Alves%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Mota%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Dubey%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=22150091
http://www.ncbi.nlm.nih.gov/pubmed/22150091
http://www.ncbi.nlm.nih.gov/pubmed/22150091
http://dx.doi.org/10.1645/GE-2910.1
http://www.ncbi.nlm.nih.gov/pubmed?term=Chikweto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumthekar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Tiwari%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Nyack%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Nyack%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Deokar%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Stratton%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Macpherson%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Macpherson%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed?term=Dubey%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21506801
http://www.ncbi.nlm.nih.gov/pubmed/21506801
http://www.ncbi.nlm.nih.gov/pubmed/21506801
http://dx.doi.org/10.1645/GE-2811.1
http://dx.doi.org/10.3201/eid1202.041115
http://www.ncbi.nlm.nih.gov/pubmed?term=Iovu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://www.ncbi.nlm.nih.gov/pubmed?term=Gy%C3%B6rke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://www.ncbi.nlm.nih.gov/pubmed?term=Mircean%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://www.ncbi.nlm.nih.gov/pubmed?term=Gavrea%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://www.ncbi.nlm.nih.gov/pubmed?term=Gavrea%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://www.ncbi.nlm.nih.gov/pubmed?term=Cozma%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22177331
http://dx.doi.org/10.1016/j.vetpar.2011.11.062
http://www.ncbi.nlm.nih.gov/pubmed?term=Jittapalapong%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Sangvaranond%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Sangvaranond%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Pinyopanuwat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Chimnoi%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Khachaeram%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Khachaeram%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Koizumi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed?term=Maruyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15619370
http://www.ncbi.nlm.nih.gov/pubmed/15619370


 

96 Shah et al. 

 

Int. J. Biosci. 2013 

Kamani J, Mani AU, Egwu GO. 2010. 

Seroprevalence of Toxoplasma gondii infection in 

domestic sheep and goats in Borno state, Nigeria. 

Tropical Animal Health Production 42(4), 793-7. 

 

Lv YC, Cui JZ. 1994. Survey of Toxoplasma gondii 

infection in pigs and cattle in Guangxi Province, 

China. Journal of Animal Sciences and Veternary 

Medicine 3, 26. 

 

Lindstrom I, Kaddu–Mulindwa DH, Kirond F, 

Lindh J. 2006. Prevalence of latent and reactivated 

Toxoplasma gondii parasites in HIV-patients from 

Uganda. ActaTropica 100, 218- 

 

222.Mi XY, Ba YCH, Li WC, 2007. Epidemic 

investigation of Toxoplasma gondii infectionin pigs, 

cattle and sheep in Xinjiang, China. Journal of  

Veterinary Parasitology 15, 22-24. 

 

Montoya JG, Liesenfeld O. 2004. Toxoplasmosis. 

Lancet 363, 1965—1976. 

 

Menotti, Gustavo Vilela, Stephane Romand, 

Yves Jean-Francois Garin, Lionel Ades, Eliane 

gluckman, Francis Derouin, Patricia Ribaud. 

2003. Comparison of PCR-Enzyme-linked 

immunosorbent Assay and Real-Time PCR Assay for 

diagnosis of an unusual case of cerebral 

Toxoplasmosis in stem cell transplant recipient. 

Journal of Clinical Microbiology 41(11), 5313-5316. 

 

Mirdha JC, Samantaray, Pandey A. 1999. 

Seropositivity of Toxoplasma gondii in domestic 

animals. Indian Journal of Public Health 43(2),  91-

92. 

 

Neto JO, Azevedo SS, Gennari SM, Funada 

MR, Pena HF, Araújo AR, Batista CS, Silva 

ML, Gomes AA, Piatti RM, Alves CJ. 2008. 

Prevalence and risk factors for anti-Toxoplasma 

gondii antibodies in goats of the Seridó Oriental 

microregion, Rio Grande do Norte state, Northeast 

region of Brazil. Veterinary Parasitology 156(3-4), 

329-32. 

Negash T, Tilahun G, Medhin G. 2008. 

Seroprevalence of Toxoplasma gondii in Nazareth 

town, Ethiopia. East African Journal of Public Health 

5, 211-214. 

 

Normanznah Y, Saniah K, Fuzina N, Naseem 

M, Khatijah M. 2004. Prevalence of antibodies to 

Toxoplasma gondii among farmers and cattle in 

Gombak District, Selangor, Malaysia. A Preliminary 

Report. Tropical Biomedicine 21(2), 157-159. 

 

Oncel T, Vural. 2006. Occurance of Toxoplasma 

gondii antibodies in sheep in Istanbul, Turkey. 

Veterinarski Arhiv 76(6), 547-557. 

 

Ramzan M, Akhtar M, Muhammad F, Hussain 

I, Hiszczyńska-Sawicka E, Haq AU, Mahmood 

MS, Hafeez MA. 2009. Seroprevalence 

of Toxoplasma gondii in sheep and goats in Rahim 

Yar Khan (Punjab), Pakistan. Tropical Animal Health 

Production  41(7), 1225-9.  

http://dx.doi.org/10.1007/s11250-009-9304-0  

 

Rajamanickam C, Cheah TS, Paramasvaran S. 

1990. Antibody to Toxoplasma gondii from domestic 

animals in Malaysia. Trop Animal Health Prod 22, 

61-62. 

 

Schlundt J, Toyofuku H, Jansen J, Herbst SA. 

2004. Emerging food-borne diseases. Revue 

Scientifique et Technique, Office International des 

Epzootes 23, 513-533. 

 

Silva AF, Oliveira FC, Leite JS, Mello 

MF, Brandão FZ, Leite RI, Frazao-Teixeira 

E, Lilenbaum W, Fonseca AB, Ferreira AM. 

2013. Immunohistochemical identification 

of Toxoplasma gondii in tissues from Modified 

Agglutination Test positivesheep. Veterinary 

Parasitology 191(3-4), 347-52. 

http://dx.doi.org/10.1016/j.vetpar.2012.09.022  

 

Swai ES, Kaaya JE. 2012 A survey of Toxoplasma 

gondii antibodies by latex agglutination assay in dairy 

goats in Northern Tanzania. Tropical Animal Health 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kamani%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19882227
http://www.ncbi.nlm.nih.gov/pubmed?term=Mani%20AU%5BAuthor%5D&cauthor=true&cauthor_uid=19882227
http://www.ncbi.nlm.nih.gov/pubmed?term=Egwu%20GO%5BAuthor%5D&cauthor=true&cauthor_uid=19882227
http://www.ncbi.nlm.nih.gov/pubmed/19882227
http://www.ncbi.nlm.nih.gov/pubmed?term=Neto%20JO%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Azevedo%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Gennari%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Funada%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Funada%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Pena%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Ara%C3%BAjo%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Batista%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Gomes%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Piatti%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Alves%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=18583058
http://www.ncbi.nlm.nih.gov/pubmed/18583058
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramzan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Akhtar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Muhammad%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Hussain%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Hussain%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Hiszczy%C5%84ska-Sawicka%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Haq%20AU%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahmood%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahmood%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed?term=Hafeez%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19225903
http://www.ncbi.nlm.nih.gov/pubmed/19225903
http://www.ncbi.nlm.nih.gov/pubmed/19225903
http://dx.doi.org/10.1007/s11250-009-9304-0
http://www.ncbi.nlm.nih.gov/pubmed?term=Silva%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Oliveira%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Leite%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Mello%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Mello%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Brand%C3%A3o%20FZ%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Leite%20RI%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Lilenbaum%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Fonseca%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferreira%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23062690
http://dx.doi.org/10.1016/j.vetpar.2012.09.022
http://www.ncbi.nlm.nih.gov/pubmed?term=Swai%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=22644734
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaaya%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=22644734


 

97 Shah et al. 

 

Int. J. Biosci. 2013 

Production 45, 211-7. doi: 10.1007/s11250-012-0193-

2. 

 

Smith JL. 1991. Food borne Toxoplasmosis. Journal 

of Food and Safety 12, 17-57. 

 

Sadaruddin A, Agha F, Anwar F, Ghafoor A. 

1991. Seroepidemiology of Toxoplasma gondii 

infection in young school children in Islamabad. 

Journal of Pakistan Medical Association 41, 131-134. 

 

Singh M, Zaman V, Goh TK,Chong SK. 1967. A 

survey on the prevalence of Toxoplasmic antibodies in 

animal sera. The Medical Journal of  Malaya 22, 115-

117. 

 

Tzanidakis N, Maksimov P, Conraths 

FJ, Kiossis E, Brozos C, Sotiraki S, Schares G. 

2012. Toxoplasma gondii in sheep and goats: 

seroprevalence and potential risk factors under dairy 

husbandry practices. Veterinary Parasitology 190(3-

4), 340-348.  

http://dx.doi.org/10.1016/j.vetpar.2012.07.020  

 

Tasawar Z, Nawaz S, Lashari MH, Aziz F, 

Hayat CS. 2011. Seroprevalence of human 

Toxoplasmosis in Dera Ghazi Khan, Punjab. Gomal 

Journal of Medical Sciences 9, 82-85. 

 

Tenter AM, Heckeroth AR, Weiss LM. 2000. 

Toxoplasma gondii: from animals to humans. 

International Journal of Parasitology 30, 1217–1258. 

 

Waltner-Toews, Mondesire R, Menzies R. 1991. 

The Seroprevalence of Toxoplasma gondii in Ontario 

sheep flocks. Canadian Veterinary Journal 32, 734-

737. 

 

Yang N, Li H, He J, Mu M, Yang S. 

2013.Seroprevalence of Toxoplasma gondii infection 

in domestic sheep in Liaoning Province, northeastern 

China. Journal of Parasitology 99(1), 174-5.  

http://dx.doi.org/10.1645/GE-3201.1  

 

Zaki M. 1995. Seroprevalence of Toxoplasma 

gondii in domestic animals in Pakistan.Journal of 

Pakistan Medical Association 45(1), 4-5. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Tzanidakis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Maksimov%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Conraths%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Conraths%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiossis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Brozos%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://www.ncbi.nlm.nih.gov/pubmed?term=Sotiraki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22883972
http://dx.doi.org/10.1016/j.vetpar.2012.07.020
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22765359
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22765359
http://www.ncbi.nlm.nih.gov/pubmed?term=He%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22765359
http://www.ncbi.nlm.nih.gov/pubmed?term=Mu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22765359
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22765359
http://www.ncbi.nlm.nih.gov/pubmed/22765359
http://dx.doi.org/10.1645/GE-3201.1
http://www.ncbi.nlm.nih.gov/pubmed?term=Zaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7731085
http://www.ncbi.nlm.nih.gov/pubmed/7731085
http://www.ncbi.nlm.nih.gov/pubmed/7731085

