
Advances in  

 

Advances  

Journal home page:  

Corresponding Author: Fadhil Hassan Alwan 

Diagnostic Study of Toxoplasma
ELISA and LATEX in Babylon
 
1Fadhil Hassan Alwan Al-Dulaimi

Ageely 
 

1Local Environmental Research Center, Babylon University
2Science College for Women-Biology Dep. Babylon University
3Baisic Education College, Babylon University

 
A R T I C L E  I N F O 
Article history: 
Received 28 September 2015 
Accepted 12 December 2015 
Available online 24 December 2015 

 
  

 
Keywords: 
Soil compaction, Alnus glutinosa, 
Height, Root volume. 

 

 

To Cite This Article:  Fadhil Hassan Alwan Al
Diagnostic Study of Toxoplasma Gondii among Married and Non Married Women by ELISA and LATEX in Babylon Provence
Environ. Biol., 9(27), 117-123, 2015 

 

 
 Toxoplasmosis is a zoonotic protozoal disease caused
a parasite of cosmopolitan distribution present in hot
vertebrate hosts. Cats and other members of felidaeare the definitive hosts, while human and wide range of 
animals, birds and rodents act as intermediate hosts 
congenital toxoplasma abnormalities 
uncooking meat, blood transfusion and organ transplantation
environment by cats or congenitally
is frequently associated with its transmission to the fetus 
fetus is estimated to be about 45%; of 
and 30% have severe damages such as hydrocephalus, 
retardation [4,5]. In most cases, the laboratory
of T.gondii specific IgG and IgM antibodies. 
been very helpful in the diagnosis. 
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 A B S T R A C T 
Toxoplasma gondii is an obligate intracellular, parasitic protozoan that causes
toxoplasmosis. Found worldwide, T. gondii is capable of infection virtually all warm 
blooded animals. In this study, the incidence of Toxoplasma
were studied. One hundred and two serum samples from married and non married 
women were examined by ELISA and LATEX tests in Al
from July to December 2015. The results showed that the ELISA test is significantly 
(P˃ 0.05) more sensitive that LATEX with the rate of 35.2% positive samples for 
ELISA compared with 20.4% by LATEX test. The most age group which was infected 
by Toxoplasma in married women was 37-41 years followed
most age group which was infected with the parasite in non married women was 14
years. The positive blood group appears to be significantly
getting toxoplasmosis especially A+ (66.6%) and AB+(60%) blood groups 
.Toxoplasmosis was significantly (P˃0.05) more prevalent among Married pregnant 
women (34.2%) comparing with married non pregnant women
women among them were 25%. High rate of them had two (57.1%) to three (40%) 
times abortion. Among 60 Toxoplasma positive samples, 20(33.3%)
them had cats at residence when examined by ELISA and LATEX 
significantly (P˃ 0.05) antibody positive samples were for IgG with rate of 89.5 and 
81.8% in ELISA test for married and none married women respectly
those samples having IgM and those having both IgG and IgM
examined by LATEX had highest titration (1/10,1/40) in both married and non married 
women  
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INTRODUCTION 

Toxoplasmosis is a zoonotic protozoal disease caused by tissue parasite, Toxoplasma
a parasite of cosmopolitan distribution present in hot, humid countries able to develop in a wide variety of 

Cats and other members of felidaeare the definitive hosts, while human and wide range of 
as intermediate hosts [1]. Parental infections account for 2% to 3% of all 

abnormalities [2] the transmission of the disease to human is either by
uncooking meat, blood transfusion and organ transplantation or through ingestion of oocysts introduced

congenitally during pregnancy [3]. Primary material T.gondii infection
its transmission to the fetus [11]. The transmission rate of maternal infection to the 

fetus is estimated to be about 45%; of these, 60% are sub-clinical infection, 9% resulting in death of the fetus 
damages such as hydrocephalus, intracerebral calcification, chorioretinitis and metal 

In most cases, the laboratory diagnosis of acute and latent toxoplasmosis relies on the detection
antibodies. And the avidity test of T.gondii specific IgG antibodies has also 

diagnosis. Many serological tests such as the LATEX agglutination test, ELISA, 
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parasitic protozoan that causes 
is capable of infection virtually all warm 

Toxoplasma and human in stray cats 
. One hundred and two serum samples from married and non married 

women were examined by ELISA and LATEX tests in Al-Hilla city during the period 
. The results showed that the ELISA test is significantly 

35.2% positive samples for 
age group which was infected 

41 years followed by 32-36 years, while the 
most age group which was infected with the parasite in non married women was 14-18 

. The positive blood group appears to be significantly (P˃ 0.05) more at risk for 
getting toxoplasmosis especially A+ (66.6%) and AB+(60%) blood groups 

0.05) more prevalent among Married pregnant 
(34.2%) comparing with married non pregnant women, and the rate of aborted 

. High rate of them had two (57.1%) to three (40%) 
positive samples, 20(33.3%), 16(42.1%) of 

them had cats at residence when examined by ELISA and LATEX respectively. The 
antibody positive samples were for IgG with rate of 89.5 and 

81.8% in ELISA test for married and none married women respectly, comparing with 
those samples having IgM and those having both IgG and IgM. Most of the sample 

titration (1/10,1/40) in both married and non married 
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Toxoplasma gondii. Toxoplasma is 
able to develop in a wide variety of 

Cats and other members of felidaeare the definitive hosts, while human and wide range of 
Parental infections account for 2% to 3% of all 

to human is either by eating raw or 
gestion of oocysts introduced in to the 

infection during pregnancy 
of maternal infection to the 

9% resulting in death of the fetus 
chorioretinitis and metal 

acute and latent toxoplasmosis relies on the detection 
specific IgG antibodies has also 

agglutination test, ELISA, 
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indirect fluorescence antibody test (IFA) and hemagglutination test have been used for the detection of 
antibodies against T.gondii in pregnant women [6,7]. 
 Recent epidemiology studies have identified risk factors for T.gondii infection: owning cats being in 
proximity to seropositive, cats in farming areas, cleaning the cat litter box [3]. In humans, it is one of the most 
common parasites, serological studies estimate that up to a third of the global population has been exposed to 
and may be chronically infected with T.gondii, although infection rates differ significantly from country to 
country. The parasite prevalence in Iraq was 36.6% in Kirkuk, 29.2% in Tikrit, 58% in Infection in humans and 
animals is necessary to be evaluated, especially in married pregnant women and women about to marry to 
prevent in future complications that may occur, therefore the aim of this study was to detect Toxoplasma 
prevalence among human population (married and non married women) and cats by using serologic and 
microscopic methods. 

MATERIAL AND METHODS 
 
Population study:  
 From the first of July to the end of December 2015, a cross – sectional study was done for detection 
Toxoplasma antibody, in Babylon Province and Aljoumhoria Teaching Hospital A total of 102 females were 
chosen whom they were attended to the two hospitals. A questionnaire form was given to each female which 
include: age, address, blood group, Rh, number of abortion, and cats at residence. 
 
Samples collection: 
  Venous blood ( 5 ml) was drawn carefully and transferred in to disposable plan tube, the specimen was left 
for 15-30 min. then centrifuge at 300 rpm for 5 min. To separate clear serum, the sera were tested, if they 
delayed they were kept at (-20Cº ) till use . Toxocell LATEX is a one step rapid LATEX particle agglutination 
test or slide for qualitative and semi quantitative determination of Toxoplasma antibodies in serum. 
 
Qualitative Test and semi quantitative Test: 
 The serum samples are either reacted directly with Toxoplasma antigens for qualitative test or with diluted 
serum for semi – quantitative test. By using Toxocell LATEX(bio kit company Linear Chemicals Barcelona, 
Spain). 
  
Detection of anti- Toxoplasma IgG and IgM by ELISA:  
 Sera tested by Enzyme linked Immunosorbent-Assay for detection of Toxoplasma infection by evaluating 
anti-Toxoplasma IgG and IgM. Anti-Toxoplasma IgG and IgM detected by using ELISA kit of Eroimmune 
company from Germany.  
 Statistical analysis: For finding the differences according to different parameter, chi – square (χ

2) test was 
used for statistical analysis of these samples by stat graphic program. P- Values of 0.05 or less were considered 
statistically significant.  
 This test is equipped with several body Kit called Toxo cell - LATEX Spanish production company Bio kit 
available in the commercial market. It was formed several testing of the following components: 
1. Latex reagent Latex reagent, a commentator granulated latex -strong material Polystyrenes covered antigen 
curved Conde is dissolved in acid function pH 8.0 with sodium azide material Dare solution portfolio 
concentration ( 0.1% ). 
2. Dominant positive Positive Control. 
3. Dominant negative Negative Control 
 To infer the existence of infection of toxoplasmosis was took 0.05 mL of serum -mediated minute absorbent 
micropipette and place on a private glass slide and then take a similar amount of reagent latex and placed next to 
the drop of serum on a glass slide and then mix two drop together to homogenization of serum and reagent then 
mix on the slide brushes while continuing to move in a circular for several minutes and returned a positive test 
result in the case of the emergence of agglutination is clearly visible to the naked eye or under the microscope 
10x magnification power and fired on this type of qualitative screening test qualitative test [8] 
 
Enzyme linked immunosorbent assay (ELISA): 
 This assay was performed by using two kits .One for detection of IgG antibodies, and the other for detection 
of IgM specific antibodies against Toxoplasma antigen in the patient's serum. 
 
(1):Detection of anti- Toxoplasma gondii antibody (IgG) by Enzyme linked Immunosorbent Assay(ELISA) 
technique: 
 The bio Check Toxoplasma IgG ELISA (BC-1085) kit was used .The Toxoplasma IgG ELISA is intended 

to evaluate a patient
,s serologic status to T.gondii infection. 

Principle:  
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 Purified T.gondii antigen (Ag) is coated on the surface of micro wells. Diluted patient serum was added to 
the wells, and the T.gondii IgG- specific Ab, if present, will bind to the Ag. All unbound materials were washed 
away. Horse radish peroxidase (HRP) conjugate is added, which binds to the Ab-Ag complex. Excess HRP-
conjugate is washed off and solution of tetra methyl benzidine (TMP) reagent was added. The enzyme 
conjugated catalytic reaction is stopped at a specific time. The color intensity generated is proportional to the 
amount of IgG -specific Ab in the sample. The results were read by ELISA reader. 
 
Reagents:  
• Micro titer wells: purified T. gondii Ag-coated wells (8x12 wells).  
• Enzyme conjugated reagent 1 vial (12 ml).  
• Sample diluents: 1 bottle (22ml).  
• Negative control: range stated on label. (150μL/vial).  
• Cut-off calibrator: 32 IU/ml, (150μL/vial).  
• Positive calibrator: 100 IU/ml (150μL/vial).  
• Positive control: range stated on label, (150μL/vial).  
• Wash buffer concentrate (20x): 1 bottle (50 ml).  
• TMB reagent (one-step): 1 vial (11 ml).  
• Stop solution: (1N HCL), 1 vial (11 ml).  
 
Assay procedure:  
1- Before start the work, the plates were opened and left for (5 min) at RT to equilibrate there and select the 
required number of strips for the run.  
2- Prepared (1:40 dilution) of test samples, negative control, positive control, and calibrators by adding (5 μl) of 
sera samples, negative control, positive control, and calibrators to (200 μl) of sample diluents and mixed well.  
3- Dispensed (100 μl) of diluted sera, calibrators and controls into the appropriate wells. For the reagent blank, 
(100 μl) sample diluents were dispensed in 1A well position. Tap the holder to remove air bubbles from the 
liquid and mix well.  

4- Incubated at (37
oC) for (30) minutes.  

5- At the end of incubation period the liquid from all wells was removed, the microtiter plate was rinsed and 
flicked five times with diluted wash buffer.  
6- Dispensed (100 μl) of enzyme conjugated to each well, and mixed gently for (10 sec) and covered with 
adhesive seal. 

7- Wells were incubated at (37
oC) for (30 min.).  

8- Enzyme conjugated was removed from all wells after adhesive seal was removed.  
9- The microtiter plate was rinsed and flicked five times with diluted wash buffer.  
10- About (100 μl) of TMB reagent was dispensed into each well, and mixed gently for (10 sec).  

11- Wells were covered with adhesive seal and incubated at (37
oC) for (15 min).  

12-About (100 μl) of stop solution (1N HCL) was added to each well to stop reaction, this well change the color 
in wells from blue to yellow.  
13-At (450 nm) the O.D. was read within (15 min) with micro well, reader  
 
(2): Detection of anti-Toxoplasma gondii antibody(IgM) by Enzyme linked Immunosorbent Assay (ELISA) 
technique: 
 The bioCheck Toxoplasma IgM ELISA (BC-1087) kit was used .The Toxoplasma IgM ELISA is intended 
for using in detection of IgM status to T.gondii in human serum. 
 
Principle: 
 The same principle, reagents, assay procedure of ELISA-IgG technique was adopted in ELISA-IgM 
detection with few exception, the specific antibody IgM was used instead of IgG specific antibody. 
 
Calculation of results:  
 Calculation of results for both IgG and IgM antibodies was done in the same manner.  
1-The mean of duplicate cut-off calibrate was calculated which represents the cut-off value.  
2- The mean of duplicate positive control, negative control and patient sample were calculated.  
3-The mean value of each sample (absorbance) was divided by the cut-off value ,and then the results were 
compared with the following ratios to differentiate between positive, negative and equivocal samples.  
Positive: ratio absorbance / cut-off ≥ 1.0  
Negative: ratio absorbance / cut-off < 0.9  
Equivocal: ratio absorbance /cut-off ≥ 0.9 < 1.0 (sample was retested) as illustrated by [9]. 
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Results: 
 This study was conducted to evaluate Toxoplasma prevalence among married and non married women in 
Al-Hilla city, the result of the study (table 1) showed that the most age group which was infected with the 
parasite was 37-41 years, 32 – 36 years and 17 – 21 years, with rate 50, 42.8% and 40% respectively, while the 
lowest age group was 27 – 31 years with rate of 28.5 % by ELISA kit. 
 
Table 1: Distribution of Toxoplasma by ELISA according to age group in married women.  

% -ve sample % +ve sample No.of sample exam. 
Age group 

(year) 
60 6 40 4 10 17-21 

64.7 22 35.2 12 34 22-26 
71.4 20 28.5 8 28 27-31 
57.1 8 42.8 6 14 32-36 
50 6 50 6 12 37-41 

80.0 8 20.0 2 10 more than41 
64.81 70 35.2 38 108 total 

  
 Table (2) indicates that the most age group which was infected with the parasite by LATEX test (fig1) was 
37-41, 32-36 years and 41 and more years, with rate of 50,28.6% and 20.0% respectively. The lowest rate 7.14% 
was for 26-29 years.  
 
Table 2: Distribution of Toxoplasma by LATEX according to age group in married women.  

% -ve sample % +ve sample No.of sample exam. Age group (year) 
80 8 20 2 10 17-21 

82.3 28 17.6 6 34 22-26 
92.8 26 7.1 2 28 27-31 
71.4 10 28.5 4 14. 32-36 
50 6 50 6 12 37-41 

80.0 8 20.0 2 10 more than41 
79.6 86 20.4 22 108 total 

 
 The prevalence of the infection in non married women which was detected by ELISA showed in table (3), 
the high rate 30.76% was in 14 -18 age group followed by 26.6% rate in 24 -28 years. ELISA test were 
significantly (p˃ 0.05) more sensitive than LATEX test the rate of positive sample by ELISA test were 35.2%, 
23% for married and non married women respectively, comparing with that for LATEX 20.4, 17% for same 
groups respectively. 
 
Table 3: Distribution of Toxoplasma by ELISA according to age group in non- married women .  

% -ve sample % +ve sample No.of sample exam. Age group (year) 
69.2 18 30.7 8 26 14-18 
84.2 32 15.7 6 38 19-23 
73.3 22 26.6 8 30 24-28 
83.3 5 16.6 1 6 29-33 
77.0 77 23 23 100 total 

 
 The results detected by LATEX test in non married women shown in table (4) high rates 23.07, 15.78, 
13.33 % in 13-16, 17-21, 22-25 age group were detected respectively for each group. 
 
Table 4: Toxoplasma prevalence by LATEX according to age group in non- married women.  

% -ve sample % +ve sample No.of sample exam. Age group (year) 
79.9 20 23.1 6 26 14-18 
84.2 32 15.7 6 38 19-23 
86.6 26 13.3 4 30 24-28 
83.3 5 16.6 1 6 29-33 
83.0 83 17 17 100 total 

 
 Regarding the blood group antigens, table (5) shows that the positive blood group antigens is more reliable 
to infect with Toxoplasma than negative one, especially A, AB, B- blood groups with rate of 66.6, 60, 33.3% 
respectively for each blood group.  
 Most of the positive samples among married women were those samples which belong to pregnant women 
table (6). The frequency rate was 34.2% of 35.2%for total married women by ELISA. Among pregnant women 
high frequency rate of Toxoplasma was for two and three times aborted women, with rate of 57.1, 40% for case 
respectively by ELISA. The same results were noted by LATEX test table (6).  
 Among 60 positive samples belonged to married and non married by ELISA 20of them had cats at 
residence (33.3%), while 16 samples (42.1%) were recorded by LATEX test, table(7). 
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Table 5: Distribution of Toxoplasma by LATEX according to age group in married women .  

% No. of negative samples % No. of positive samples 
No. of sample 

examined. 
blood group 

33.3 6 66.6 12 18 A 
100 6 0 0 6 A- 

65 34 15 6 40 B 
66.6 8 33.3 4 12 B- 

40 12 60 18 30 AB 
74.28 22 8.33 2 24 AB- 

66.6 52 25.71 18 70 O 
100 4 0 0 4 O- 

69.2 144 28.8 60 108 Total NO. 

 
Table 6: Distribution of Toxoplasma by ELISA and LATEX in married women in association with pregnancy and number of abortions .  

LATEX ELISA 
 

total 
% of +ve 
sample 

-ve sample +ve sample total 
% of +ve 
sample 

-ve sample +ve sample 

70 20 56 14 70 34.2 46 24 Pregnant 
56 14.3 48 8 56 25 42 14 Aborted women 
32 6.3 30 2 32 6.2 30 2 One time 

No.of 
abortion 

14 28.5 10 4 14 57.1 6 8 Two time 
10 20 8 2 10 40 6 4 Three time 

 
Table 7: Toxoplasma prevalence by ELISA and LATEX method in married and non- married women in association with cats at residence .  

LATEX ELISA 
Married status 

% Cats at residence Positive sample % Cats at residence Positive sample 
45.4 10 22 31.6 12 38 Married 
37.5 6 16 36.3 8 22 Non married 
42.1 16 38 33.3 20 60 Total 

 
  IgG and IgM rate detected by ELISA kit in married and non married women could be noticed in table (8) , 
which shows 34 ( 89.5%) positive married and 18 ( 81.8%) positive non married women have IgG antibody , 
while IgM was present in two married and two non married women only . 
 
Table 8: IgG and IgM rate detected by ELISA kit in married and non married women .  

Tybe of antibody 
+ ve 
No. 

Total No. 
examined Married status 

% IgG&IgM % IgM % IgG   
5.3 2 5.3 2 89.5 34 38 108 married 
9.09 2 9.09 2 81.8 18 22 100 Non married 
6.6 4 6.6 4 86.6 52 60 208 Total 

 
 The titration rate detected by LATEX test in married and non married women table (9) . showed that the 
highest rate were for 1/40, 1/10 titers, in both married (45.4, 18.1%) and non married ( 37.5, 50%) women .  
 
 Table 9: Titration rate detected by LATEX test in married and non married women.  

Titration + ve No. 
Total No. 

exam. 
Married status 

% 1/160 % 1/80 % 1/40 % 1/10    
18.1 4 18.1 4 45.4 10 18.1 4 22 108 Married 

0 0 12.5 2 37.5 6 50 8 16 100 Non married 
10.5 4 15.7 6 42.1 16 31.6 12 38 208 Total 

 
Discussion:  
 This study was designed to evaluate prevalence of toxoplasmosis in married and non- married women in 
Al-Hilla city which is detected by ELISA and LATEX test. 
 The prevalence of Toxoplasma gondii in married women was 36.53% this result is identical with [10,11] 
which he detect a rate of 38.9% and with [7]. Who record a rate of 36.6% but [11,12]. Recorded rates of 29.2% , 
58% respectively. Regional variations in the incidence of Toxoplasma infection rates from one country to 
another or even within the same country, has been well documental [3]. This variations has been attributed to 
climate, cultural differences regarding hygiene. and feeding habits [13]. The prevalence of the parasite among 
non – married women was 20.4% higher rates 58.34% were reported by [14]. These results espouse the 
importance of Toxoplasma test prior to married, in addition to perform other test. Traditionally, screening of 
Toxoplasmosis has been carried out in France and in Brazil [15] .This study reveals that the most age group 
infection in married women was 37 – 41 years old. Highest rate of Toxoplasma seropositivity was found among 
the age group 19-35 years (38.3%) in study Comparable to our result is that stated by [10]. A significant ( P˃  
0.05) relation showed in a current study between Toxoplasma prevalence rate and the mother's age [16] confirms 
the fact that seroprevalence of Toxoplasma is well known to increase with age, the greater the prevalence , the 
earlier the rise [17] This might be explained by the older the person the longer time being exposed to the cuasing 
agent and may retain a stead level of anti Toxoplasma IgG in serum for years .  
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 The effect of A B O blood group antigens on the distribution of Toxoplasma in the present study is reveal 
that the A, AB blood group was the most blood groups infected with Toxoplasma. Previous studies investigated 
possible relationships between ABO blood group system and the presence of anti- Toxoplasma gondii 
antibodies, but their conclusions are conflicting. Four studies reported an association between infection by this 
parasite and B and AB blood groups [18]. These studies proposed that the antigen could act as potential receptor 
for T. gondii, However, two other similar investigations did not find any evidence of this association [19, 20] 
.The IgG antibody in rate which is detected in this study by ELISA in infected married women was 89.5% . Low 
are rate was 63.9% recorded by [9] But the rate found by[21] was 24.4% .The IgG antibody present in non – 
married women was 81.8%  
 In the present study the rate of IgM was 5.3% in married and 9.09% in non- married women, This was 
comparable with that studies by [6]. The prevalence of recently acquired infections (IgM positive) was relatively 
low (1.4%). The IgG seropositive rate in this study increased with age . women older than 30 years had a 
significantly (P˃  0.05) . Higher seroprevalence (48%) compared to those who were 20 or less (28.7%) [6]. IgM 
antibodies are detected early in the acute infection ,because they may persist for prolonged periods, IgM 
antibodies may be detected in pregnant women who were infected in the distance past and before gestation. 
Therefore, a positive ( or equivocal ) IgM test result should be followed by confirmatory testing at Toxoplasma 
reference laboratory[22] . The most titration rate which was obtained by LATEX test in both married and non-
married women in this study was low (1/40) titer. Similar low titers 1/6were recorded by others [7,10]. The 
ELISA seroprevalence of toxoplasmosis in pregnant women in the present study was 34.2% . [6]. recorded 
about 37.8% and [16] recorded about 29.4% . Accordingly this study also directed to aborted women and the 
result was 25% of cases had positive result and about 57.1% of aborted women had two time abortion . This 
finding was in agreement with [23] who found that women with two abortions have higher percent of 
seropositivity by using LATEX (34.14%) and also in agreement with [24]. Distribution of Toxoplasma 
seropositivity among patients according to cats contact was studies too , the seropositivity among those having 
cats at residence was higher than those not having , by both ELISA and LATEX in both married (31.9 , 45.4 %) 
and non married ( 36.3, 37.5 % ) women . Somehow identical result was reported by [7] which he recorded 
about 22.85 % . The distribution of disease might be due to cats which get infection from eating birds, rodents, 
and aborted fetus in slaughter house and shedding their oocysts which lead to contamination of gardens, animal 
food stuff, granaries and thus lead to infection [1]. 
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