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ABSTRACT 
 During the period from January 2013 to April 2013, a total of 150 blood samples  

were  taken  from  women  who  had  abortion  and  from healthy women , normal pregnancy, 

from in the AL-Samawa feminine and Children teaching hospital  in  AL-Muthanna province 

, southern  of  Iraq. These samples were tested for detection of anti Toxoplasma gondii 

antibodies. The present study determined the prevalence of toxoplasmosis among the women 

by using latex agglutination test (LAT) and enzyme linked immunosorbent assay (ELISA) 

test were used in an attempt to diagnose toxoplasmosis in the blood of abortive and pregnant 

women. A total of 100 clinically suspected cases of toxoplasmosis and 50 healthy women 

were involved in this study. One  hundred  (100%) of these suspected cases were diagnosed 

firstly as toxoplasmosis by LAT. Out of these LAT positive cases, only fifty two  (59%) were 

positive by ELISA (IgG & IgM) which considered as a confirmed toxoplasmosis cases. 

Twelve (12%) of abortive women had IgM+, forty two (42%) had IgG+, three (3%) of a 

normal pregnancy had IgG+ antibodies. Only five (5%) of abortive women had IgM&IgG. 

 

KEYWORDS: Toxoplasma Gondii, Latex, ELISA, IgG , IgM. 

 

INTRODUCTION 

 Toxoplasma gondii is an obligate intracellular protozoan responsible for common 

parasitic infections throughout the world. It can invade and multiply in the nucleated cells of 

virtually all worm blooded animals including humans, domestic mammals, and birds, with 

members of the cat family being the only known hosts for the sexual stages of T. gondii 

infection (1). The protozoan parasite Toxoplasma gondii has emerged as an important 

opportunistic infections pathogen  affecting  organ  transplant   recipients, AIDS patients,  

and  other  immunocompromised  patients.   Toxoplasmic encephalitis and extra cerebral 

toxoplasmosis are among the major life-threatening Toxoplasma gondii infections of these 

patients (2,3,4,5).In addition, toxoplasmic infection during pregnancy may lead to severe, if 
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not fatal, infection of the fetus (6,7,8). The parasite is known to cause congenital diseases and 

abortion in both of humans and livestock. Maternal toxoplasmosis during early pregnancy of 

human may lead to death of fetus or may cause immunocompetence in humans (9).The 

disease occurs mostly through ingestion of viable cysts in raw or undercooked meat, or of 

oocysts shed in cat feces. Thus, eating the habits and poor hygiene are risk-factors for 

Toxoplasma infection (10). Primary, T. gondii infection in pregnant women can lead to 

transmission the parasite to the fetus via the placenta. The risk of transmission increases 

during gestation. The clinical spectrum of fetal infection varies from fetal death or severe 

impairments of the central nervous system to sub clinical infection. The most severe 

consequences of fetal infection are most frequently observed in the rare cases of early 

maternal fetal transmission, whereas a large majority (85%) of infants appears normal at birth 

as a result of late but more frequent transmission (11).Toxoplasma gondii has a three types of 

strains known as strain RH (type I), strains Beverly and Me49 (type II), and strain C56 (type 

III) (13). Type I strain is highly virulent whereas type II & type III are relatively non virulent. 

Comparison of genotypes of T. gondii strains associated with animal versus human infection 

shows an increased frequency of type I strains in immune compromised patients (12), 

although a majority of infections was caused by type II strains (13). Other studies refer to that 

congenital toxoplasmosis is associated mainly with type I & type II strains, while most strains 

from patients with AIDS are type II whereas the animal strains are predominantly type III 

(14,12). Early first trimester maternal infection is less likely to result in congenital infection, 

but the sequelae are more severe (15,16). Transplacental passage is more common when 

maternal infection occurs in the latter half of pregnancy, but fetal injury is usually much less 

severe (17). The detection of recently acquired infection in pregnant women is therefore 

critical for clinical management of the mother and her fetus (18,19). Current diagnosis of 

toxoplasmosis relies either on serological detection of specific anti-Toxoplasma 

immunoglobulin, on culture of amniotic fluid or fetal blood, or on other nonspecific 

indicators of infection (20, 21). Although serological testing has been one of the major 

diagnostic techniques for toxoplasmosis, it has many limitations. For example, it may fail to 

detect specific anti-Toxoplasma immunoglobulin G (IgG) or IgM during the active phase of 

T. gondii infection, because these antibodies may not be produced until after several weeks of 

parasitemia. Therefore, the high risk of congenital toxoplasmosis of a fetus may be 

undetected because the pregnant mother might test negative during the active phase of T. 

gondii infection. Furthermore, the test may fail to detect T. gondii infection in certain 
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immune compromised patients due to the fact that the titers of specific anti-Toxoplasma IgG 

or IgM may fail to rise in this type of patient (22). An alternative method of identifying T. 

gondii by mouse inoculation or tissue culture of the clinical specimen may confirm the 

infection by parasites. However, this method usually requires several days to obtain results 

and is labor-intensive (23). Thus, a more efficient method is needed to provide rapid and 

quantitative results for the diagnosis of T. gondii infection. 

 
MATERIALS AND METHODS 

Study groups: 

The cases were collected during the period from 1st January to the end of March 2013 

from in the AL-Samawa feminine and Children teaching hospital in AL-Muthanna province. 

They were included 100 women, who had spontaneous abortion .In addition, 50 healthy 

women with a history of a normal pregnancy were attended to the outpatient clinics for 

routine gynecologic checking was considered as control. Relevant information about the 

cases and the possible risk factors were recorded for each woman. Any woman undergoing 

therapy against the disease was excluded from the study. 

Serological test 

The sera of all cases were tested for the Toxo-Latex determination of antibodies anti-

Toxoplasma. Complete LAT kits were used, this kit was from linear chemicals Barcelona 

(Spain) and the presence of specific IgM and IgG anti- Toxoplasma antibodies via ELISA 

kits (Foresight® EIA Test Kit, Germany) according to the manufacturer’s Instructions . 

Assay procedure 

100 µl of each diluted sample, controls, and calibrators were dispensed   into 

appropriate wells leaving a well empty for the substrate blank. The micro plate was covered 

with an adhesive seal and incubated for one hour at 37○C. At the end of the incubation the 

adhesive seal was removed, the contents of the wells were aspirated, then they were filled 

completely (350 µl) with the diluted washing solution. The process of aspiration and washing 

was repeated for three more times by automatic micro well washer. After the last washing the 

micro plate was blotted on absorbent tissue to remove any excess liquid from the wells. 100 

µl of diluted conjugate was dispensed to each well of the micro plate, except the blank. 

Bubbles should be avoided upon addition. The micro plate was covered with an adhesive seal 

and incubated for 30 minutes at 37○C. Step (3) was repeated. 100 µl of the TMB solution was 

added to each well including the blank. The micro plate was incubated for 30 minutes at 

room temperature (20-25○C). The reaction was stopped by adding 100 µl of stopping solution 
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in the same sequence and time intervals as for the TMB. The reader was controlled with the 

blank well at 450 nm and the absorbance of each well was read within 30 minutes. All the 

reagents were prepared as similar to IgG detection reagent preparation except the controls 

were ready to be used with no need to dilute. 

Assay procedure IgM 

    The assay was based on similar steps of IgG detection except the incubation time in 

the step 5 prolonged to one hour instead of 30 minutes at 37○C. 

Statistical analysis:- 

 Experimental data were presented in terms of observed numbers and percentage 

frequencies, and then analyzed by using Chi- square (χ2) test.  P value < 0.05 was considered 

statistically significant. 

 
RESULTS 
      Out of 150 serum samples of women who had abortion in Samawa city, 100 cases were 
positive for anti T. gondii antibodies and 50 cases were negative, the prevalence (rate) of T. 
gondii seropositive were 100% and seronegative were 0% as shown in Table (1) and Figure (1). 
Table (1): The seroprevalence of anti T. gondii antibodies among  women have abortion in 
Samawa city. 
 

C-% C- C+% C+ Number 
controls

%P-P-P+% P+ Number 
patients 

Age 

30 15 0 0 15 0 0 23 23 23 20-25 

24 12 0 0 12 0 0 30 30 30 26-30 
20 10 0 0 10 0 0 15 15 15 31-35 
10 5 0 0 5 0 0 21 21 21 36-40 
16 8 0 0 8 0 0 11 11 11 41-45 

100 50 0 0 50 0 0 100 100 100 Total 
 

 
Figure (1): The percentage of latex test between age groups in the subjects of the study. 
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The LAT positive cases were subjected to further tests included IgG- ELISA and IgM- 

ELISA tests and these tests revealed that 42% and 12% were positive by IgG-ELISA and 

IgM- ELISA test respectively. Only 12% of the 150 abortive women tested positive for IgM 

antibodies compared with 0% and 0% (none) in the a normal pregnancy and control group 

respectively. While for IgG antibodies, 42% of abortive women tested positive compared 

with 3(3%) and 0% positive IgG antibodies in a normal pregnancy and in the control group 

respectively. Both IgM and IgG seropositive antibodies appeared in 5% in abortive women 

while it was 0% in a normal pregnancy and 0% in the control group. Negative results 

appeared in (43%), (92%) and 24(96%) in abortive women, a normal pregnancy and control 

group respectively. These differences were statistically significant (P< 0.05). 

  The LAT positive cases were subjected to further tests included IgG- ELISA and IgM- 

ELISA tests and these tests revealed that 42% and 12% were positive by IgG-ELISA and 

IgM- ELISA test respectively, as shown in (Figure 2) and (Figure 3). 

 

 
Figure (2): Seroprevalence of anti-Toxoplasma IgG antibodies by ELISA in the subjects of the study. 

 
Figure (3): Seroprevalence of anti-Toxoplasma IgM antibodies by ELISA in the subjects of the study. 
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Figure (2) indicate that 42% of abortive women were significantly (P ≥ 0.05) exposed 

positive for anti-Toxoplasma antibodies (IgG) in Comparison with normal pregnant women 

12%.The level of specific anti- Toxoplasma antibodies was determinate. Figure (3) shows 

that 12 % of abortive women revealed a positive result for IgM in comparison with non IgM 

in sera of normal pregnancy. IgM antibodies were seen in 12% of abortive women in 

comparison with 42% IgG in normal groups. While, IgM and IgG levels were formed 5% and 

0% in abortive women and normal pregnancy respectively. Whereas, no antibodies were 

detected in 43% of abortive women and 94% of normal group. 

 

DISCUSSION 

 This result indicate high distribution of toxoplasmosis among women in the study 

area, and it is compatible with the previously local results that had been reported by Al-

Ramahi et al., (2005)(24) in Al-Diwanya, Al-Addlan (2007)(25) in Thi-Qar and Al-Kalaby 

(2008)(26) in Najaf. This may be interpreted by continuous exposure of women to the risk 

factors of T. gondii infection through their routine house works like minced contaminated 

meat products, gardening and contact with soil especially in rural women, eating of raw or 

unwashed vegetables and fruits and drinking of municipal water from contaminated 

reservoirs ,in addition to the widespread of stray cats which play an essential role in the 

distribution of infection (27,28). The infection rate of this study was higher than the rates of 

many other studies that were recorded by LAT in other countries.  Ertug et al., (2005) (29) 

reported that, 30.1% of tested cases in Turkey were seropositivity to the toxoplasmosis. 

Alvarado-Esquivel, et al., (2009)(30) in study concerning three rural communities in Mexico 

revealed that the prevalence rate was 23.8% and in Korea Shin et al., (2009)(31) showed that 

out of  1265 Korean suspected patients only 84(6.6%) were positive to infection with 

T.gondii by LAT. This differences between the results of present study and the other 

mentioned studies may be due to that, most people in these countries live in apartments that 

are not directly associated with soil, water service facilities are well established and most 

people are well educated, especially those living in cities, and this interpretation may be 

correspond to that mentioned by Han et al., (2008) (32). The difference in the seroprevalence 

of toxoplasmosis in different studies may be due to the difference in the serological tests in 

side or the sample size in another side in addition to the condition of each province. The 

incidence of toxoplasmosis results from exposure to different factors. In Samawa city, high 

prevalence of toxoplasmosis were recorded because of the lack of health conscious, 
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inadequate of enough treatment, little epidemiological information and asymptomatic of the 

disease. Therefore, it is difficult to depend on symptoms to diagnose toxoplasmosis. The 

prevalence rate of IgG- ELISA was nearly similar to those of infected Iraqi women that were 

found in previous studies of Al-Khafajy (2004) (33) and Al-Kalaby, (2008) (26) who pointed 

to that 48% of LAT positive cases in Najaf were positive by IgG- ELISA. The present study 

result is compatible with the results reported by Jumaian (2005) (34), Kortbeek, et.al. ,(2004) 

(35) and Fromont et.al. , (2009)(36) in Jordan, Netherlands and France  respectively . But it 

was more than the rates recorded by Ahmed, (1996) (37) in Pakistan, Yasodhara et al., (2004) 

(38) in India and Al-Rubaia (2008) (39) in Iraq. In previous studies IgG antibody to T. gondii 

were found to be nine time more common than IgM antibodies (46.7% versus 5%), clearly 

the overall prevalence of IgG antibodies may be reflecting earlier infection with T. gondii, 

among these referred subjects indicated that between 1 in 4 and 1 in 5 had experienced earlier 

infection and these values are broadly in line with reports from other countries (40,41).These 

variable results may be due to the differences in the specimens used by each researcher and 

their variable conditions and date of studies. The most likely sources of human infection are 

ingestion of lightly cooked meat containing live T. gondii tissue cysts, ingestion of vegetable 

or fruits contaminated with oocysts derived from cat faeces that may be encountered in 

gardens. Toxoplasmosis is also recognized to be a water-borne zoonosis (42, 43, 44).In 

previous studies there were no differences between Toxoplasma seroprevalence and various 

possible risk factors in pregnant women like history of contact with cats or contact with soil. 

High prevalence of Toxoplasma infection in women may be attributed to the socio-economic 

status, the unhygienic environment and low level of education in which they reside (38, 45). 

 

CONCLUSION 

 LAT is a low sensitive test for detection of toxoplasmosis, while ELISA is a highly sensitive 

and specific test. The IgM antibodies appear sooner after infection than the IgG antibodies 

and disappear faster than IgG antibodies after recovery. 
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