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Abstract
Background: Toxoplasma gondii is an obligate intracellular parasite that causes toxoplasmosis. T. gondii can cause serious pathological effects in the fetus of infected women.
Objectives: The aim of this study was to investigate the seroprevalence of anti-Toxoplasma IgG and IgM among pregnant women of
Shush county, southwest of Iran.
Methods: This descriptive cross-sectional study was conducted in 276 pregnant women. IgG and IgM antibodies of T. gondii were
measured by the Enzyme-linked immunosorbent assay (ELISA) test. SPSS version 21 statistical software was used for data analysis
and Chi-square test for significant differences.
Results: Of 276 women, 85 (30.8%) and 2 (0.7%) were positive for IgG and IgM, respectively. Of 146 urban women, 43 (29.5%) were
positive for IgG and of 130 rural women, 42 (32.3%) were positive for IgG. There was no significant difference between rural and
urban women for IgG antibody (P > 0.05). Also, 2 (1.4%) out of 146 urban women were positive for IgM. All of the 130 rural women
were negative for IgM. No significant difference was found between rural and urban women for IgM antibody (P > 0.05).
Conclusions: The findings indicated there is a relatively high prevalence of T. gondii in the study pregnant women. Therefore, evaluation of T. gondii before marriage and pregnancy is important for women and the health authorities of Shush County must pay
more attention to control and prevention of the transmission of the parasite to individuals.
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1. Background
Toxoplasma gondii (T. gondii) is an obligate intracellular
protozoan belonging to phylum Apicomplexa (1). The parasite causes toxoplasmosis that can infect warm-blooded
vertebrates such as humans, other mammals, and birds (2).
The parasite exists in one-third of the world population,
particularly in developing and low-income countries (3).
The prevalence of toxoplasmosis widely differs between
30% and 60% in developed and developing communities,
respectively (4). Toxoplasmosis happens mostly in tropical
and subtropical regions. T. gondii needs two hosts for completion of its life cycle including the cat family as the definitive host and vertebrates as the intermediate host. The
modes of transmission include the use of water contaminated with oocytes, raw or undercooked meat containing
tissue cysts, and congenital transmission (5).
Immunocompromised persons and pregnant women
are at high risk for toxoplasmosis (6). When women are

in the first trimester of their pregnancy, the risk of transmission of the parasite to the fetus is less than 17% but
the severity of symptoms is so high that it often leads
to abortion. The risk of infection in the fetus in the second trimester of pregnancy is 25% and can lead to hydrocephalus, microcephaly, cerebral calcification, and chorioretinitis. The possibility of transmission to the fetus in
the third trimester of pregnancy increases by 65%. In
this case, the disease severity has a late-onset in infants
and usually is asymptomatic at birth and eye symptoms
may appear years later (7). The prevalence of the parasite among pregnant women has been reported in America
(31.7%), Sudan (34.1%), Austria (35%), Senegal (40.2%), Colombia (45.8%), and Paris (83%) (8). In addition, in various
regions of Iran, for example, Tabriz, Khorram-Abad, and
Kashan, the prevalence has been 21.6%, 31%, and 50.8%, respectively (9-11).
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Shush is a county in Khuzestan province, southwest of
Iran. The county has an area of 3.577 square kilometers and
its population was reported 53.897 in 2006. Shush has a
temperature of about 50°C in summer.

Table 1 shows the results of T. gondii IgG antibody evaluation by ELISA in Pregnant women referring to Nezam Mafi
hospital of Shush, southwest of Iran in 2016. Of 276 women,
85 (30.8%) were positive for IgG. Of 146 urban women, 43
(29.5%) were positive for IgG antibody and of 130 rural
women, 42 (32.3%) were positive for IgG. There was no significant difference between rural and urban women for
IgG antibody (P > 0.05). Table 2 shows the results of T. gondii
IgM antibody evaluation by ELISA in pregnant women referring to Nezam Mafi Hospital of Shush, southwest of Iran
in 2016. Of 276 women, 2 (0.7%) were positive for IgM. Of 146
urban women, 2 (1.4%) were positive for IgM antibody. All
the 130 rural women were negative for IgM. No significant
difference was found between rural and urban women for
IgM antibody (P > 0.05).

3.2. Study Population

5. Discussion

2. Objectives
T. gondii can cause serious pathological diseases in the
fetus of infected women (1). Therefore, the aim of this study
was to investigate the seroprevalence of anti-Toxoplasma
IgG and IgM among pregnant women of Shush county,
southwest of Iran.
3. Methods
3.1. Study Area

This is a descriptive cross-sectional study. The study
population comprised 276 pregnant women referring to
Nezam Mafi hospital of Shush, to perform pregnancy tests,
in 2016. The population was selected randomly. To participate in this research, an informed consent was taken from
all subjects and the subjects were informed about the nature and purpose of the research (12).
3.3. Sampling and Experiments
3 ml blood samples were taken from all pregnant
women referring to Nezam Mafi hospital of Shush county.
After centrifuging, the isolated serum was placed in microtubes. The micro-tubes were maintained at -20°C until the
time of testing. Before testing, the samples were melted.
Then, IgG and IgM antibodies of T. gondii were measured
by Enzyme-linked immunosorbent assay (ELISA) test. In
the ELISA method, IgG and IgM were measured by Indirect
ELISA and Ab Capture ELISA methods, respectively (13).
3.4. Statistical Analysis
SPSS version 21 statistical software was used for data
analysis and Chi-square test for significant differences. A
P value less than 0.05 was considered significant.
4. Results
The number of pregnant women who referred to
Nezam Mafi hospital of Shush in 2016 was 276 including 146
(52.90%) urban and 130 (47.10%) rural women. In total, the
mean age of women was 27.8 years. The mean age of urban women was 28.18 years with the minimum and maximum of 16 and 45 years, respectively. The mean age of rural
women was 27.36 years with the minimum and maximum
of 16 and 44 years, respectively.
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Congenital toxoplasmosis usually occurs in the fetus
of pregnant mothers infected with the parasite for the
first time. Commonly, acquired toxoplasmosis is asymptomatic in pregnant women but in the fetus, congenital
toxoplasmosis is one of the most important diseases that
can cause hydrocephalus, microcephaly, cerebral calcification, and chorioretinitis (2, 7). Therefore, the current study
was conducted to investigate the seroprevalence of antiToxoplasma IgG and IgM among Pregnant women of Shush
county, southwest of Iran.
According to our results, of 276 pregnant women, 85
(30.8%) and 2 (0.7%) were positive for IgG and IgM, respectively. Of 276, 146 (52.90%) and 130 (47.10%) were urban and
rural women, respectively. Of the 146 urban women, 43
(29.5%) were positive for IgG and of the 130 rural women,
42 (32.3%) were positive for IgG. There was no significant
difference between rural and urban women for IgG antibody (P > 0.05). Of the 146 urban women, 2 (1.4%) were positive for IgM while all of the 130 rural women were negative for IgM. No significant difference was found between
rural and urban women for IgM antibody (P > 0.05). These
results are consistent with those of previous research. In
2014, Firouz et al. in Chalus (north of Iran) studied the presence of IgG and IgM antibodies in 50 pregnant women by
ELISA and Chemiluminescence (CLIA) and showed that 26
(52%) and 28 (56%) were positive for IgG by ELISA and CLIA,
respectively. In both methods, the samples were not positive for IgM (13).
Toxoplasmosis happens mostly in tropical and subtropical regions (5); due to the high temperature of the
county, this prevalence rate is reasonable. Similarly, in
2009, Fouladvand et al. in Bushehr city (southwest of
Iran) studied the presence of IgG and IgM antibodies in
303 women of reproductive age and showed 71 and 10 of
Int J Infect. 2018; 5(1):e66810.
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Table 1. Evaluation of T. gondii IgG Antibody by ELISA in Pregnant Women Referring to Nezam Mafi Hospital of Shush, Southwest of Iran in 2016

IgG
Positive

Count

103

43

146

% within area

70.5

29.5

100.0

Count

88

42

130

% within area

67.7

32.3

100.0

Count

191

85

276

% within area

69.2

30.8

100.0

Urban
Area

Total

Negative

Rural

Total

Sig.

0.608

Table 2. Evaluation of T. gondii IgM Antibody by ELISA in Pregnant Women Referring to Nezam Mafi Hospital of Shush, Southwest of Iran in 2016

IgM
Negative

Positive

Count

144

2

146

% within area

98.6

1.4

100.0

Count

130

0

130

% within area

100.0

0.0

100.0

Urban
Area
Rural

Count

274

2

276

% within area

99.3

0.7

100.0

Total

them were positive for IgG and IgM, respectively (14). Also,
in 2015, Saki et al. in Ahvaz studied the presence of IgG
and IgM antibodies in 130 women with abortion and 130
women with normal delivery by ELISA method that 21.5%
of the samples with normal delivery and 24.6% of the samples with abortion were positive for IgG antibodies. IgM antibody was detected in one woman who had aborted but
not in women with normal childbirth (15). These results
have also been achieved in other countries with the same
climatic conditions. For example, in 2013, Tammam et al. in
Egypt showed that of 76 pregnant women, 35 and 14 were
positive for IgG and IgM, respectively (16). In addition, in
2015, Alghamdi et al. in Saudi Arabia showed that in 250
pregnant women, 32.5% and 6.4% of them were positive for
IgG and IgM, respectively (17).
One of the risk factors for infection with the parasite is
“contact with cat” and “place of residence”. Oocysts shed
in the feces of cats and they can survive in the environment under conditions such as moist soil, warm and humid weather for months and even years. Exposure to cats
is easier in rural areas. Thus, living in rural areas increases
the risk of infection by the parasite (1, 18).
The findings indicated there is a relatively high prevalence of T. gondii in pregnant women who referred to
Nezam Mafi Hospital of Shush, southwest of Iran in 2016.
Int J Infect. 2018; 5(1):e66810.

Total

Sig.

0.180

The results of this study can help plan programs to control
and prevent the protozoan in women. One of the strengths
of this research is the high sample size, but risk factors of
infection with this parasite were not examined in women
of Shush that was a limitation of the study. In addition,
a standard questionnaire was not used for collecting data
that adds to the study limitations.
In conclusion, the findings indicated that there is a relatively high prevalence of T. gondii in pregnant women referring to Nezam Mafi hospital of Shush, southwest of Iran
in 2016. Therefore, the evaluation of T. gondii before marriage and pregnancy is important in women and the health
authorities of Shush county must pay more attention to
control and prevention of the transmission of the parasite
to individuals.
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