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Abstract

This study was conducted to evaluate the prevalence rate of toxoplasmosis among 79
healthy students (51male,28 female) their age ranged between 18-22 years from AL-
Mustansiriya University. Blood samples were collected and the presence of T.gondii IgG
antibodies was determined by using two methods, Latex agglutination test LAT and
Enzyme link immunosorbent assay ELIZA, C-reactive protein CRP was measured as an
inflammatory marker.

The seroprevalence of toxoplasmosis by LAT and ELIZA were 35(44.3%), 29(36.7%)
respectively. High significant difference (P<0.01) was found between LAT and ELIZA tests.
There was no difference (P>0.05) in CRP positive rat of students (17 male, 10 female). When
compare CRP result with LAT, ELIZA results 17 samples were found positive in both CRP
and LAT, while 19 samples were found positive in both ELIZA and CRP.
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Introduction

Toxoplasma gondii is an obligate intracellular protozoan parasite with a global
distribution in humans and other warm-blood animals. Transmission to humans occurs
through ingestion of 7. gondii oocysts shed into the environment by cats, or by eating meat of
infected animals. Under normal immune conditions, 7. gondii infection is frequently
asymptomatic, but in individuals who are immunocompromised, such as in patients with
AIDS, the parasites can become widely disseminated, causing severe toxoplasmosis and
encephalitis. Primary infections acquired during pregnancy may also result in severe damages
to the fetus, manifested as mental retardation, seizures, blindness, and death (1).

About one-third of the world's population is estimated to carry toxoplasma infection (2),
there are large variations in prevalence and within different countries in animals and humans
(3). The prevalence of infection is related to several factors including nutritional habits,
contact with soil, age, rural or urban settings (4) and frequency of contact with domestic
animals and climatic condition such as humidity (5).

The diagnosis of toxoplasmosis is most commonly made by detecting of the
immunoglobulin (IgG and IgM) antibodies in the serum samples of patients using methods
Latex agglutination test (LAT), Enzyme linked immunosorbent assay (ELISA), Indirect
immunofluorescent test (IFT)... etc (6).IgG is only indicates of previous exposure to
toxoplasma (recent or past) and the absence of IgG indicates the absence of infection (7).

C-.reactive protein (CRP) is a protein found in blood is predominantly made in the liver
and is secreted in increased amount within six hours of an acute inflammatory stimulus. It had
physiological role by binding to phosphocholine expressed on the surface of dead or dying
cells (8).

The aim of this study was to evaluate the seroprevalence of toxoplasmosis in healthy
students of Iraqi individuals using Latex and ELIZA tests to determine the level of IgG

antibodies. The C-reactive protein also measured for the detection of inflammatory response.
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Materials and Methods

This study was carried out on sera of 79 healthy students (51 male, 28 female) age
ranged between 18-22 years. 5 ml of blood was collected from each of the students, the tubes
were centrifuged at 2,000 rpm for 5 min and the sera were liquated in several vials and kept
frozen at -20 C° for further study.

Latex agglutination test (LAT) for toxoplasmosis was performed using the Toxotest-kit
(BIOKIT, S.A.BARCELONA-SPAIN) following the manufactures instructions. Enzyme-
linked Immunosorbent Assay (ELIZA) kit (BIOChek,Inc,Foster City, CA) according to the
manufactures instructions.

C-reactive protein was estimated by latex fixation method via a kit (Spinreact SA,
Spain) following the manufactures instructions. All results allowed classifying the sera as

positive or negative for all testes.

Statistical Methods

Statistical analysis of the results was performed using SPSS for Windows. All data
are expressed as the mean value+SE. The differences of parameters were tested by Student’s

t-test. P value <0.05 was considered as statistically significant.

Results

Blood samples of 79 students were analyzed for T.gondii IgG antibodies using Latex
and ELIZA tests. Table (1) shows that, 35(44.3%) of students (41% male, 50% female) were
found to be positive for toxoplasmosis test (Latex) which was not statistically significant
(p>0.05). The distribution of IgG antibodies measured by ELIZA test is shown in Table (2).
The prevalence of T.gondii 1gG was found in 29(36.7%) students (31.4% male, 46.4%
female), no statistically significant difference was found (p>0.05). By comparing the tests of
Latex and ELIZA, there is high significant difference between them (p<0.01) as shown in
Table (3).
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Table (4) shows that the C-reactive protein was found positive in 27 (34.2%) students
(33.3% male, 35.7% female), no statistically significant difference was found (p>0.05). When
Latex and CRP results were compared, the differences between them were statistically
significant (p<0.05) as illustrated in Table (5). A high significant difference was observed
when comparing ELIZA with CRP results (p<0.01) as shown in Table (6).

Table 1. Seroprevalence of toxoplasmosis by Latex test

Latex test Male % Female % Total %

Positive 21 41.1 % 14 56% 33 44.3%
Negative 30 58% 14 50% 44 55.6%
Total 51 100% 28 100% 8 100%

P-value > 0.05

Table 2. Seroprevalence of toxoplasmosis by ELIZA test

Latex test Male % Female % Total %
46.4
Positive 16 31.4% 13 y 29 36.7%
0
53.6
Negative 35 68.6% 15 y 50 63.3%
0
100
Total 51 100% 28 o 79 100%
0

P-value > 0.05
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Table 3. Comparison of Latex and ELIZA tests

ELIZA
Latex _ : Total %
Positive % Negative %
Positive 22 75.8% 13 26% 35*% | 44.3%
Negative 7 24.1% 37 74% 44 55.7%
Total 29%* 100% 50 100% 79 100%

*P_value < 0.01

Table 4. Seropositive C-reactive protein obtained from individuals

C-reactive

y Male % Female % Total %
Protein

Positive 17 |33.3% 10 357% | 27 | 342%

Negative | 34 | 66.7% 18 64.3% | 52 | 65.8%

Total 51 | 100% 28 100% | 79 | 100%

P-value > 0.05

Table 5. Comparison of C-reactive protein and Latex tests

C-reactive protein
Positive % | Negative %

Latex Total %

Positive 17 62.9% 18 34.6% | 35* | 443%

Negative 10 37.0% 34 654% | 44 | 55.7%

Total 27* 100% 52 100% | 79 | 100%

*P-value < 0.05
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Table 6. Comparison of C-reactive protein and ELIZA tests

C-reactive protein
ELIZA Total %
Positive % Negative %
Positive 19 65.5% 10 34.5% 20%* 100.0%
Negative 8 16.0% 42 84.0% 50 100.0%
Total 27* 34.2% 52 65.8% 79 100.0%

*P_value < 0.01

Discussion

In this study, two different methods (Latex & ELIZA) were used for increasing the
accuracy of diagnosis; seropositive rates from each test were 44% and 36% respectively.
ELIZA demonstrates great sensitivity, and may be considered a good tool for epidemiological
studies of Toxoplasma infection (9), the increase of infection rate in Latex test is due to
decrease of it's specificity, also the false positive samples were increased in this test (10).

When comparing the seropositivities of Latex with ELIZA, only 22 samples were
detected positive by both methods, the difference in seropositivity according to assay method
may have resulted partly from different antigenic determinant ( epitopes ) being recognized in
each method, and partly from different limits of sensitivity of each test (11).

The positive rate in female (LAT 50%, ELIZA 46%) was slightly higher than in male
(LAT 41%, ELIZA 31%) but the difference was not significant. This difference is due to
many factors. First females traditionally take more care of pet animals including cats at home,
and secondly, females handle raw meat frequently than men and spend more time cooking at
home (12). Some results demonstrate that females and males have the same probability of
contracting 7"gondii infection (13), while in some studies showed higher antibody prevalence

in males than in females (14).
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Twenty seven samples had positive CRP (17 male and 10 female), this gives an
indication of possible interaction of 7.gondii with immune system and CRP is an
inflammatory marker and play a key role in the host's defense against infection (15) When
comparing CRP with LAT & ELIZA results, 17 samples were found positive in both Latex
and CRP tests, while 19 samples were found positive in both ELIZA and CRP tests, this
indicating that 7.gondii may related to systemic inflammation , Birgisdottir ef a/ (16) found a
weak but statistically significant association between T.gondii and elevated CRP(17). The
seroprevalence of 7.gondii by LAT and ELIZA were negative with positive CRP, a negative
result is may be due to the very recent infection, IgG antibodies appear after one to two weeks
of infection (18), and the positive rate of CRP could be resulted from obesity, autoimmune
disease drug allergies or other disease (19 ). In contrast the seroprevalence of T.gondii were
found positive by LAT and ELIZA with negative CRP, this suggests that IgG positive
samples were infected with latent toxoplasmosis, after a cute infection in the past and IgG
antibodies remain detectable in blood for life (20) latent toxoplasmosis is mostly diagnosed
by detection of specific IgG antibodies (21) .

According to these results, the measurement of IgM antibody was suggested with IgG
for more accuracy in diagnosis of toxoplasmosis. Moreover it must be known if the patients
are under treatment and it would be desirable that the antibodies status be known before,
during and after treatment. The need to provide health education to citizens in order to prevent

primary infection is very necessary.
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