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 Background: Numerous cases of abortion have been seen during the previous six years 

among pregnant women in Iraq. Specialists attribute the reason of the high number of 

abortions to the infection with Toxoplasmosis gondii. Two hundred and forty blood 
samples and some demographic information were collected from people who are at 

high risk of having this disease (pregnant women, butchers, and veterinarians). 

Objective: Due to the high rate of abortion, this study was conducted to evaluate the 
prevalence rate of T. gondii among high risk people and assess some factors that may 

contribute in transmitting the infection. Results: The results of this study show that the 

prevalence rate of T. gondii was highest in Karbala (58.8%) as compared with other 
cities sharing the same culture and living habits. Women are more likely to have 

toxoplasmosis more than men (X2 (5, 240) = 13.191, and P < 0.05 = 0.001).  A Chi-

square test shows a highly significant difference between marital status and the Elisa-
test of toxoplasmosis immunoglobulins with X2 (5, 240) = 24.00, and P < 0.05 = 0.001.  

Conclusion: Pregnant women who were in their first trimester of pregnancy were at 

high risk of having a recent infection with a positive IgM type of antibody. The 
likelihood of having toxoplasmosis among housewives women is high as compared 

with others. Efforts of health departments should be concentrated on educating the 

population, especially young women, on how to prevent spreading the parasite.  

 

INTRODUCTION 

 

Toxoplasmosis gondii is a parasite that is highly distributed worldwide (Holand et al., 1996). The 

prevalence rate of the infection from this parasite in Europe and other countries in 2012 was between 50-80% 

(Flegr et al., 2013; Bustillo et al., 2015). Infection with this type of parasite, especially during pregnancy, may 

lead to serious problems like blindness or fetal death if the abortion does not happen before giving birth 

(Vasconcelos-Santos, 2009; Elmore et al., 2010). Giving birth to a child with a neurological impairment or 

blindness may be due to untreated toxoplasmosis during the pregnancy (Hasson, 2004; Sumi et al., 2016). 

Locally, numerous cases of abortions have been seen during the previous six years among pregnant women in 

the Middle Euphrates region of Iraq including Karbala City (Elmore et al., 2010). Specialists attribute the high 

number of abortions to the infection of toxoplasmosis gondii. This study was done to evaluate the prevalence 

rate of toxoplasmosis among high risk people, and to assess some factors that may contribute in spread of the 

infection.   

 

Method: 

From October to December of 2015, 240 blood samples were collected from different people who are at 

high risk of having this disease (pregnant women, butchers, and veterinarians). Two hundred pregnant women 

who came for a check-up at Al-Hussein Medical City, 20 veterinarians who were working at the Veterinary 
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Clinic of Karbala, and 20 butchers who were working at Karbala Butchery were asked to participate in this 

study.  

A 5 ml sterile serum tube was used to collect a 3 ml-blood sample from each participant. Each blood sample 

was centrifuged (for 5 minutes with 300 rotation / minute) in order to separate the serum. After that, each serum-

sample was marked with a specific number. All samples were stored at -20 C◦. All stored samples were tested 

with an Elisa test using a bio check Toxoplasma Gondii- kit to detect anti- toxoplasma immunoglobulins (IgG & 

IgM). An assay was designed based on the kit instructions. Elisa was calibrated as positive, negative and cut-off 

calibrator, and read by Elisa reader at 450 nm. The IgG cut-off value of the assay was 32 IU/ml, and the IgM 

cutoff value was 1 IU/ml. The final results were drawn based on the cutoff value in which any result greater than 

cutoff value was directed as a positive sample; whilst, lower than the cutoff value was directed as a negative 

sample. Any result between the values was directed as a vague result.   

 

Results:   
Out of 240 participants, a little more than 8% (n=20) were males and about 91% (n= 220) were females. 

Twenty percent of males were discovered to have been infected with the toxoplasmosis parasite in the past 

because they have a positive IgG type of antibody. a positive reaction for both IgG (n=43) and IgM (n=98) 

antibodies was shown in 58.7% (n= 141) of blood samples (see table 1). A significant difference was detected 

between the gender and the result of the types of antibodies of the toxoplasmosis with X2 (5, 240) = 13.191, and 

P < 0.05 = 0.001.  

 
Table 1: Elisa Toxo-test results according to the gender of participants. 

Gender 

Elisa Toxo-test Result 

X2 P-value IgG IgM 

+ve (%) -ve (%) +ve (%) -ve (%) 

Male 4(1.7) 12 (5.0) 0 (0) 4 (1.7) 

13.191 0.001 Female 39 (16.3) 37 (15.3) 98 (40.8) 46 (19.2) 

Total 43(18.0) 49 (20.3) 98 (40.8) 50 (20.9) 

 

The majority of participants were aged between 15 and 25 years old, they represent 45.5% (n=109) of the 

participants. Fourty point four percent (n=44) of them were had a positive IgM type of antibody. A significant 

difference with  X2 (7, 240) = 49.029, and P < 0.05 = 0.005 was found between the age groups and the Elisa-test 

of toxoplasmosis immunoglobulins. See table 2 for more details. 

 
Table 2: Elisa Toxo-test results according to the age groups of participants. 

Age Groups 
(years) 

Elisa Toxo-test Result 

X2 P-value IgG IgM 

+ve (%) -ve (%) +ve (%) -ve (%) 

15- 8 (3.3) 30 (12.5) 44 (18.3) 27 (11.3) 

46.080 0.005 

25- 18 (7.5) 12 (5.0) 35 (14.6) 15 (6.3) 

35- 15 (6.3) 7 (2.8) 18 (7.5) 8 (3.3) 

≥45 2 (0.9) 0 (0) 1(0.4) 0 (0) 

Total 43(18.0) 49 (20.3) 98 (40.8) 50 (20.9) 

 

Most of the participants were married and have a positive IgM type of antibody. Chi-square test shows a 

highly significant difference between marital status and the Elisa-test of toxoplasmosis immunoglobulins with 

X2 (5, 240) = 24.00, and P < 0.05 = 0.001 (table 3). 

 
Table 3: Elisa Toxo-test results according to the marital status of participants. 

Marital Status 

Elisa Toxo-test Result 

X2 P-value IgG IgM 

+ve (%) -ve (%) +ve (%) -ve (%) 

Married 43(18) 39 (16.1) 98 (40.8) 44 (18.3) 

24.000 0.000 Single 0 (0) 10 (4.2) 0 (0) 6 (2.6) 

Total 43(18.0) 49 (20.3) 98 (40.8) 50 (20.9) 

Table four shows a highly significant difference between the Elisa-test of toxoplasmosis immunoglobulins 

and the places that participants lives in with X2 (7, 240) = 41.280, and P < 0.05 = 0.000. Most of participants 

were living in the urban area of Karbala City, which represents 75% of participants (n= 180).  

 
Table 4: Elisa Toxo-test results according to the residency of participants. 

Residency 

Elisa Toxo-test Result 

X2 P-value IgG IgM 

+ve (%) -ve (%) +ve (%) -ve (%) 

City Center 41(17.2) 48 (19.9) 44 (18.3) 47 (19.6) 
41.280 0.000 

Hindyia 2 (0.8) 1 (0.4) 26 (10.8) 3 (1.3) 
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Hussaynia 0 (0) 0 (0) 24 (10.0) 0 (0) 

Eain Altamer 0 (0) 0 (0) 4 (1.7) 0 (0) 

Total 43(18.0) 49 (20.3) 98 (40.8) 50 (20.9) 

 

The majority of positive IgM type of antibody was among pregnant housewives, which represent a little 

more than 35% (n=85) of participants, while the highest positive IgG type of antibody was among women who 

have a job (employee). A significant difference was detected between the Elisa-test of toxoplasmosis 

immunoglobulins and the occupation of participants with X2 (7, 240) = 49.029, and P < 0.05 = 0.004 (table 5).  

 
Table 5: Elisa Toxo-test results according to the occupation of participants. 

Occupation 

Elisa Toxo-test Result 

X2 P-value IgG IgM 

+ve (%) -ve (%) +ve (%) -ve (%) 

Housewife 0 (0) 39 (16.2) 85 (35.4) 24 (10.0) 

49.029 0.004 

Employee women 35(14.6) 1 (0.4) 13 (5.4) 3 (1.3) 

Butcher 4 (1.7) 4 (1.7) 0 (0) 12 (5.0) 

Veterinary 4 (1.7) 5 (2.0) 0 (0) 11(4.6) 

Total 43(18.0) 49 (20.3) 98 (40.8) 50 (20.9) 

 

Most of participants, who have either a positive IgG or IgM type of antibody, had a direct contact with pets 

like cats or dogs. About 54% (n=80) of housewives reported having a direct contact with pets and most of them 

have a cat at home. All of them have a positive IgM type of antibody.  

 

Discussion:  

20% (n=4 out of N=20) of males were infected with the parasite; all of them are butchers, which means 

they already has a direct contact with animals such as cattle. Studies have shown that cattle may be infected with 

toxoplasmosis parasite and may spread the parasite to the humans (Jittapalapong et al., 2007; Bawm, 2016; 

Dubey, 2016). Also, the researcher noticed that the disinfecting and the slaughter procedures at Karbala 

Butchery were not ideal, which may contribute in transmitting the parasite to those butchers.   

Eighty point six percent (n=79 out of N=98) of females were young, between 15 and 35 years old, and in 

their first trimester of pregnancy who fall. All of them had a positive IgM type of antibody, which means they 

had a recent infection with T. gondii parasite (Achonduh-Atijegbe et al., 2016; Massa et al., 2016). All of those 

women are housewives. They reported having a direct contact either with pets or their feces at home through 

owning pets or through gardening. This finding corresponds with the outcomes of other studies (Kodjikian et 

al., 2004; Kijlstra and Jongent, 2008; Nasir et al., 2015).  

 Regarding residency, even though women who live at the city center are more educated than those who 

live at rural areas (Wirth, 2015), this study shows urban women are more likely to be infected with T.gondii than 

rural women. This might be due to the culture of nurturing pets at home (Jones et al, 2001; Andiappan, 2014). 

Furthermore, the more educated women are quicker to have a check up as soon as any bizarre sign appears 

during pregnancy.  

 

Conclusion: 

The prevalence rate of T. gondii was high (58.8%) in Karbala as compared with other cities sharing the 

same culture and living habits. Pregnant women who were in their first trimester of pregnancy were at high risk 

of having a recent infection with a positive IgM type of antibody. The Efforts of health departments should be 

concentrated on educating young women on how to prevent spreading the parasite. 

Future studies should be conducted and take in care female who are planning to having babies. Female 

students of high school and universities should be tested to T.gondi as a preventive way. 
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