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Abstract

Toxoplasmosis, caused by Toxoplasma gondii, is one of the most rampant zoonotic protozoal diseases worldwide. The infection poses a serious condition on pregnant women and leads in occurring dangerous pathological lesions in newborns. Hence, this survey, which was carried out during 2019 to detect anti-Toxoplasma gondii IgG and IgM antibodies in pregnant women sera in Hawler, is deemed a part of sustainable study to follow the prevalence of this protozoal parasite. Pursuant to the results, the highest rate of infection (60%) was recorded in September, 2019, while the lowest rate (14.28%) was recorded in March, 2019. Regarding prevalence of anti-Toxoplasma gondii IgG and IgM among pregnant women, 26.66% of them had IgG (inactive infection), whilst 9.52% had IgM (active infection). Concerning rampancy of anti-parasite IgG among different age groups, the highest rate (40.90%) was detected among 21-30 years and the lowest rate (8.57%) was detected among 31-40 years. For prevalence of anti-parasite IgM, the highest rate (13.63%) was detected among 21-30 years, while the lowest rate (5.71%) was detected among 31-40 years. Regarding rampancy of anti-Toxoplasma gondii IgG based on domicile of pregnant women, the infection rates were 29.41% and 26.76% in rural and urban areas respectively. For anti-Toxoplasma gondii IgM rampancy in rural and urban areas, the rates were 17.64% and 4.22%, respectively.
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1. Introduction
Endemicity of protozoal diseases is deemed a great problem confronting epidemiologists in tropical, subtropical and even moderate regions in controlling or eradicating them (Soulsby, 1982; Firouz et al., 2014). Among these ailments, toxoplasmosis, caused by the single-celled obligate intracellular parasite; Toxoplasma (T.) gondii, is a relatively widespread infection of all warm-blooded animals including humans as compared to other diseases caused by pathogenic protozoa (Chiang et al., 2014). 

Domestic and wild felids are usually a symptomatic and act as definitive hosts because they are merely species that can release oocysts with their excreta to the environment (sexual replication occurs), while other vertebrate animals and humans are reckoned intermediate hosts (asexual replication occurs) (Tenter et al., 2000; Robert-Gangneux and Dardé, 2012). Humans can acquire this zoonotic parasite via ingesting cysts shed by the feces of infected cats, drinking unpasteurized milk of livestock, eating unwashed fruits and vegetables, soil contact and consumption of  meat containing cysts or trophozoites (Skariah et al., 2010; Chiang et al., 2014). Chronic infection before gestation does not cause transmission to the fetus, but acute infections in untreated pregnant women may cause serious disorders such as premature birth, permanent neurological damage, visual impairment and fatal necrotizing encephalitis (Yad Yad et al., 2014). 

Epidemiologically, it has been reported that 20-90% of the adult populations in different regions have had contacts with T. gondii (Yenter et al., 2015). Probably, between 30-50% of the adult humans is chronically infected with the parasite depending on geographic locations (Pappas et al., 2009). On the other hand, serological studies have revealed considerable variations in the rampancy of toxoplasmosis from 0-95% in the various parts of the world and between different groups within the same country (Yentur et al., 2015).

According to the surveys conducted by Mossa (2009); Al-Seadawy (2010); Khalil et al. (2016), this protozoal infection is prevalent in different governorates of Iraq and there is annual fluctuations regarding incidence of the disease owing to factors mentioned above. Hence, this serological survey came to the existence in order to detect the prevalence of toxoplasmosis among pregnant women in Hawler city.  
2. Materials and Methods

2.1. Survey site

This survey, which is related to diagnose toxoplasmosis among pregnant women, was conducted in Hawler city, Kurdistan region of Iraq from January to December, 2019. Semi-stray cats have access to houses in different quarters of the city and they are roaming without restraint on streets and avenues. Also cats are searching in garbage cans for food inside or in front of houses.

2.2. Collection of relevant data
The requested data regarding inspected pregnant women were obtained from the private labs of Hawler. Monthly attended cases for detection of T. gondii were collected. The total cases (n=105) were belonged to 2019.

2.3. Collection of specimens
To meet the requirements of the survey, blood samples were collected from 105 pregnant women who had been referred by out-patient clinics to perform serological assay in private labs.  
2.4. Blood sampling and serological test procedure
A single sample was collected from each pregnant woman and placed in a 5 ml test tube followed by separation of serum using a centrifuge that was run at 3000 rpm for 5 minutes, then the specimen stored at 4°C. The anti-T. gondii IgG and IgM antibodies were detected employing ELISA kits (Diagnostic Automation, Inc.) according to the instructions of the manufacturer company.
5. Conclusions

In the light of the obtained data, it has been concluded that T. gondii is endemic among women in Hawler city. Rate of infection is high and pregnant women in rural areas are more vulnerable to infection as compared to urban areas. 
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