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Background. Toxoplasma gondii (T. gondii) is one of the most common intracellular protozoan parasites, which can infect humans
and a wide range of mammals and birds. The current study is aimed at investigating the occurrence of T. gondii infection in
women with a history of abortion in Khuzestan, Iran. Materials and Methods. A total of 480 women with an abortion history,
as well as 200 pregnant women with a normal delivery, were examined in this study. The blood, placenta, and umbilical cord
blood samples were assessed by the enzyme-linked immunosorbent assay (ELISA) and nested-polymerase chain reaction (PCR)
assay. Results. Based on the results of ELISA assay, the prevalence of toxoplasmosis was 30.83% in women with a history of
abortion (25.62% with T. gondii IgG and 5.20% with T. gondii IgM). According to the IgG avidity test, 60.16% of IgG-positive
samples showed high avidity, while 27.64% showed low avidity. On the other hand, the prevalence of toxoplasmosis in women
with a normal delivery was 23% (21.5% with T. gondii 1gG and 1.5% with T. gondii IgM). According to the IgG avidity test,
81.39% of these women showed high avidity, while only 4.65% showed low avidity. Based on the nested-PCR method, T.
gondii DNA was detected in 14.18% of blood samples, 4.69% of placental samples, and 1.34% of umbilical cord samples,
collected from 148 seropositive women with a history of abortion. Besides, using this method, the parasite DNA was identified
in 4.34% of blood samples, collected from 46 seropositive women with a normal delivery, but not in any of the umbilical cord
or placenta samples. Conclusion. The present results showed that T. gondii infection contributes to abortion in Khuzestan
Province, Iran. Therefore, it is essential to investigate toxoplasmosis in pregnant women, especially in those who are
seronegative, using molecular and serological methods and inform them about their disease and the associated risks.

another, depending on the socioeconomic and health status
[3-6]. Many cases of acquired toxoplasmosis are either

Toxoplasma gondii (T. gondii) is one of the most common
intracellular protozoan parasites, which can infect humans
and a wide range of mammals and birds [1, 2]. Contamina-
tion with T. gondii primarily occurs due to the consumption
of uncooked meat, infected with cysts, or the ingestion of
oocysts through water, soil, and contaminated food. The
incidence of this infection varies from one country to

asymptomatic or mildly symptomatic. However, in individ-
uals with immunodeficiency, such as HIV patients and
transplant recipients, it can be a life-threatening condition,
causing eye and brain lesions. On the other hand, reactiva-
tion of a latent infection may cause severe complications
with a poor prognosis [4, 7, 8]. Besides, infections during
pregnancy can cause congenital toxoplasmosis in the fetus,
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resulting in spontaneous abortion, stillbirth, hydrocephalus,
microcephaly, and neurological symptoms that can be
detected in the uterus or at birth [9, 10].

According to previous studies, maternal infection in the
first or second trimester of pregnancy can be associated
with stillbirth rates of 5% and 2%, respectively [11, 12].
The prevalence of congenital toxoplasmosis varies from
0.1% to 0.3% per 1000 live births. The risk of maternal
transmission to the fetus increases from 15% to 70% from
a gestational age of 13 weeks to 36 weeks, respectively
[13]. In a previous study conducted in New York, USA,
6% of pregnant women acquired toxoplasmosis during
pregnancy, and 13% of their newborns had congenital toxo-
plasmosis. Overall, the prevalence of congenital toxoplas-
mosis was 7 per 10,000 live births [14].

The diagnosis of congenital toxoplasmosis in the uterus
or after birth is essential in preventing and reducing severe
complications in the fetus or newborn and improving the
prognosis of infection [14, 15]. Generally, maternal serolog-
ical examination for toxoplasmosis is crucial, especially in
seroconverting mothers during pregnancy, to prevent fatal
injuries through medical treatment or prophylaxis [16]. To
identify infections during pregnancy more accurately,
DNA-based molecular methods, which have higher sensitiv-
ity and specificity than serological methods, have been
employed in recent years, and different targets of T. gondii
genome have been investigated. The BI gene is one of the
most valuable targets in identifying toxoplasmosis [17].

In some European countries, the monthly serological
survey of sensitive pregnant women is a routine program,
while in many countries, there is no information regarding
congenital toxoplasmosis. Therefore, maternal and fetal lives
can be threatened, especially in areas with a high prevalence
of toxoplasmosis. In Khuzestan Province, with a population
of approximately four million people, there is not enough
information about congenital toxoplasmosis or the role of
T. gondii in abortion. The present study is aimed at investi-
gating anti-T. gondii antibodies and identifying parasite
DNA in the maternal blood, placenta, and umbilical cord
samples collected from two groups of women with a history
of abortion and women with a normal delivery in hospitals,
affiliated to Jundishapur University of Medical Sciences,
Ahvaz, Iran, during 2012-2017.

2. Materials and Methods

Khuzestan Province is situated in the southwest of Iran
(Figure 1). This study was carried out at the educational
hospitals of Jundishapur University of Medical Sciences
in Ahvaz, capital of Khuzestan Province, Iran. This study
was approved by the Ethics Committee of Ahvaz Jun-
dishapur University of Medical Sciences, Ahvaz, Iran. A
written consent form was obtained from all women.
Informed consent was also obtained from the participants’
legal representatives.

From each patient (480 women with an abortion history
and 200 with a normal delivery), peripheral blood samples,
placenta, and umbilical cord samples (1-2mL) were col-
lected and transferred to the Parasitology Department of
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the School of Medicine. Next, serological enzyme-linked
immunosorbent assay (ELISA) and molecular polymerase
chain reaction (PCR) assays were carried out on the samples.
A positive control was obtained from genomic DNA,
extracted from the RH strain of T. gondii. The negative con-
trol for the PCR reaction was distilled water rather than
DNA template, which is commonly used in PCR reactions.

2.1. ELISA Assay. A total of 480 peripheral blood samples
were collected from women with a spontaneous abortion at
<20 weeks of gestation, and 200 peripheral blood samples
were collected from women with a normal delivery at a ges-
tational age of 38-39 weeks. The participants in this study
were in the age range of 14-53 years. The serological evi-
dence of toxoplasmosis was investigated by detecting T. gon-
dii 1gM and IgG antibodies. The serum samples were
separated and stored in aliquots at —20°C until further
analysis. Next, they were tested for the presence of IgM
and IgG antibodies, using an ELISA-based NovaLisa test
kit. Moreover, a Toxoplasma-specific IgG avidity assay
was performed using an avidity T. gondii IgG ELISA Kkit
(NovaTec GmbH, Germany) to differentiate between acute
and chronic infections. All samples were tested according
to the manufacturer’s instructions. The results were then
read by an ELISA microplate reader (Bio-Rad Laborato-
ries, Hercules, CA, USA) and compared with the calibrator
and the controls.

2.2. DNA Isolation and PCR of T. gondii B1 Gene. DNA was
extracted from each blood sample, placenta, and umbilical
cord sample (1-2mL) (480 samples from women with an
abortion history and 200 samples from women with a nor-
mal delivery), using a DNA extraction kit, according to the
manufacturer’s instructions (Bioneer, Korea). PCR was per-
formed to amplify 194 bp segments of the T. gondii Bl gene
by nested PCR [18]. For the first and second rounds of
PCR, 0.5uM primers, 200 uM dNTPs, 1.5mM MgCl,, 1.5
units of AmpliTaq gold DNA polymerase, and 4uL of
DNA template were used in a total volume of 25uL. The
PCR product was electrophoresed on 2% agarose gel. A
196 bp band was considered as the positive PCR control.
Data were analyzed in SPSS version 13.5, using Chi-square
and Fisher’s exact tests.

This study was performed on 480 placenta, 480 umbilical
cord, and 480 peripheral blood samples collected from
women with an abortion, as well as 200 placenta, 200 umbil-
ical cord, and 200 peripheral blood samples collected from
women with a normal delivery, at university-affiliated hospi-
tals in Ahvaz, Iran, during 2013-2017.

3. Results

3.1. Serological Results. Out of 480 blood samples collected
from women with an abortion history by the ELISA method,
148 (30.83%) were positive, including 25 (5.20%) samples
with IgM antibodies and 123 (25.62%) samples with IgG
antibodies. According to the IgG avidity test, 74 out of 123
samples with IgG positivity (60.16%) showed high avidity;
34 (27.64%) samples showed low avidity, and 15 (12.19%)
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FIGURE 1: The map of Iran and Khuzestan Province in the southwest of Iran. The study region is shown with red asterisk.

TasBLE 1: The serological results of toxoplasmosis in two groups of women with an abortion history and a normal delivery.

IgG avidity™

IgM* IgG" Total®

Groups No. No. (%)

No. (%) No. (%) High avidity Low avidity No. (%)
Women with an abortion history 480 25 (5.20%) 123 (25.62%) 74 (60.16%) 34 (27.64%) 148 (30.83%)
Women with a normal delivery 200 3 (1.5%) 43 (21.5%) 35 (81.39%) 2 (4.65%) 46 (23%)
Significance level P<0.05 P>0.05 P<0.05 P<0.05 P<0.05
samples showed borderline avidity. In the control group, 46 1 2 345 6 7 8910 11 12 13
out of 200 blood samples (23%) were positive in the ELISA
assay. Three of these samples contained IgM antibodies
(1.5%), while 43 (21.5%) contained IgG antibodies; only
one sample included both IgG and IgM. The IgG avidity test
showed that 35 (81.39%) and 2 (4.65%) samples had high
and low avidity in this group, respectively (Table 1).

200 bp—

3.2. Molecular Test Results. According to the results of
nested-PCR assay in 148 seropositive women, T. gondii
DNA was detected in 30 (20.27%) samples, which were col-
lected from the group of women with an abortion history,
including 21 (14.18%) blood samples, 7 (4.72%) placenta
samples, and 2 (1.35%) umbilical cord samples. In this
group, two women were positive in all samples (blood, pla-
centa, and umbilical cord). Among other positive cases, 19
were only found in blood samples and five in only placental
samples. On the other hand, in women with a normal deliv-
ery, only two women had serum-positive blood samples
infected with T. gondii, while no infection was found in
any of the placenta or umbilical cord samples (Figure 2
and Table 2).

FiGUrk 2: Amplification of a 194 bp band of T. gondii DNA in the
blood, placenta, and umbilical cord samples. Lane M: molecular
weight marker; Lane 1: positive control; Lanes 2-9 and 11-13:
positive samples; Lane 10: negative control (2% agarose gel
electrophoresis).

4, Discussion

In this study, the prevalence of toxoplasmosis, based on
serological methods, was estimated at 30.83% and 23% in
women with a history of abortion and those with a normal
delivery, respectively; the difference between the two groups
was significant (P < 0.05). Based on the IgG avidity test, the
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TaBLE 2: The molecular test results of toxoplasmosis in two groups of women with an abortion history and a normal delivery.
Groups No. (seropositive) Blood Placenta Umbilical cord Total
P SeToP No. (%) No. (%) No. (%) No. (%)
Women with an abortion history 148 21 (14.18%) 7 (4.72%) 2 (1.35%) 30 (20.27%)
Women with a normal delivery 46 2 (4.34%) 0 0 2 (4.34%)
Significance level P<0.05 P<0.05 P <0.05 P<0.05

rate of low avidity, which indicates a recent infection, was
27.64% versus 4.65% in women with a history of abortion
versus women with a normal delivery, and there was a sig-
nificant difference (P <0.05). The significant difference
observed in the IgM antibody levels of women with an abor-
tion history (5.2%) and a normal delivery (1.5%) can indi-
cate the involvement of T. gondii in abortion.

Various studies on toxoplasmosis in Khuzestan Province
have reported the high prevalence of this parasitic infection.
The seroprevalence of toxoplasmosis in women with a his-
tory of abortion was estimated at 24.6% in a previous study
[19]. Moreover, IgG and IgM were detected in 29.3% and
7.9% of toxoplasmosis patients with renal failure, respec-
tively [20]. Besides, soil contamination with T. gondii
oocysts was reported in 9% of samples [21] and 16.5% of
avian hosts [22]. Also, 38% of pregnant women (95% CI:
34-42%) were positive for IgG, while 4% (95% CI: 3-5%)
were positive for IgM [23].

Toxoplasmosis, as a common global infection, is one of
the causes of spontaneous abortion in humans and animals.
During pregnancy, infection with T. gondii can cause con-
genital toxoplasmosis [24-26]. The rate of toxoplasmosis is
relatively high among pregnant women in Iran. This rate
has been estimated at 27% in Zahedan in the southeast of
Iran [27], 60.6% in the north of Iran [28], 34.09% in Abadan
(southwest of Iran) [29], 27.8% in Hormozgan Province
[30], and 77.2% in Shiraz (south of Iran) [31]; overall, the
rates were lower among high-school girls [32].

Moreover, in a study conducted in New York, USA,
0.6% of pregnant women acquired toxoplasmosis during
pregnancy, and 13% of the newborns had congenital toxo-
plasmosis. Also, the rate of toxoplasmosis was 7 per
10,000 live births [14]. In another study in Colombia, 61
out of 15,333 cord blood samples contained IgM anti-T.
gondii antibodies. Today, the prevalence of congenital toxo-
plasmosis is 39 per 10,000 live births [33]. A study on the
seroprevalence of toxoplasmosis in pregnant women in
Kosovo indicated that 1.2% of women had become infected
with toxoplasmosis during pregnancy [34]. In the present
study, the rate of T. gondii infection was 4.27% in the
aborted placenta, according to the PCR method, which is
14.4% lower than the rate reported in Shiraz (south of Iran)
[31]. It seems that the sample type, sampling method, and
other parameters, such as climatic conditions and eating
habits, can affect the prevalence of toxoplasmosis in differ-
ent regions.

In 2017, Matin et al,, in a comparison of placental PCR
with maternal serology, showed that 53.5% of women with
a history of abortion had anti-T. gondii antibodies; overall,

4% of these women had IgM, and 43% had IgG. A nested-
PCR assay for identifying T. gondii in the placenta indicated
that 10.5% of the samples were infected [35]. In the present
study, infection with T. gondii was found in none of the pla-
centa or umbilical cord samples of women with a normal
delivery. The infection rate of the umbilical cord with T.
gondii was 1.35% in women with an abortion history.
Based on the results, the rate of umbilical cord contamina-
tion was lower than the placenta. These results are consis-
tent with the results reported by Bessieres et al., detecting
T. gondii in 60% of placenta samples and 43% of umbilical
cord samples [36]. Some studies have also reported that
detection of T. gondii in the placenta does not confirm
congenital toxoplasmosis. In this regard, Sardarian et al,
in 2018, tested ten placenta samples of women with a nor-
mal delivery and found that 6 (60%) samples were positive
tor T. gondii [37].

In conclusion, considering the significant differences in
the prevalence of toxoplasmosis between the two groups of
women with an abortion history and a normal delivery, T.
gondii seems to contribute to the occurrence of abortion in
Khuzestan Province. Therefore, it is essential to consider
the risk of spontaneous abortion and stillbirth before and
during pregnancy.

Abbreviations

ELISA:  Enzyme-linked immunosorbent assay
IgG: Immunoglobulin G
IgM: Immunoglobulin M
T. gondii: Toxoplasma gondii.

Data Availability

All relevant data are within the manuscript.

Ethical Approval

This study was approved by Ahvaz Jundishapur University
of Medical Sciences (Ahvaz, Iran) (Ethics Committee
approval ID: OG 1817202862).

Conflicts of Interest

The authors declare that there are no conflicts of interest
related to this manuscript.



Journal of Parasitology Research

Authors’ Contributions

J. Saki, M. Zamanpour, N. Mohammadpour, and M. Foroutan
conceived, designed, and drafted the manuscript; J. Saki, M.
Foroutan, and M. Najafian contributed to data acquisition; J.
Saki and M. Zamanpour contributed to statistical analysis
and critical revision of the manuscript. All authors read and
approved the final version of the manuscript.

Acknowledgments

This study was financially supported by the Research and
Technology Deputy of Ahvaz Jundishapur University of
Medical Sciences (No: OG-93110).

References

(1]

(4]

(5]

(10]

(11]

D. Nowakowska, I. Coldn, J. S. Remington et al., “Genotyping
ofToxoplasma gondiiby multiplex PCR and peptide-based
serological testing of samples from infants in Poland diag-
nosed with congenital toxoplasmosis,” Journal of Clinical
Microbiology, vol. 44, no. 4, pp. 1382-1389, 2006.

M. Foroutan, Y. Fakhri, S. M. Riahi et al., “The global seroprev-
alence of _Toxoplasma gondii_ in pigs: A systematic review
and meta-analysis,” Veterinary Parasitology, vol. 269, pp. 42—
52, 2019.

D. Hill and J. P. Dubey, “Toxoplasma gondii: transmission,
diagnosis and prevention,” Clinical Microbiology and Infec-
tion, vol. 8, no. 10, pp. 634-640, 2002.

A. C. Breeze, “Infectious diseases of the fetus and newborn
infant, 6th edn,” Archives of Disease in Childhood - Fetal and
Neonatal Edition, vol. 92, no. 2, pp. F156-F156, 2007.

B. Maleki, N. Ahmadi, M. Olfatifar et al., “Toxoplasmaoocysts
in the soil of public places worldwide: a systematic review and
meta-analysis,” Transactions of the Royal Society of Tropical
Medicine and Hygiene, vol. 115, no. 5, pp. 471-481, 2021.

M. Foroutan, S. Dalvand, A. Daryani et al., “Rolling up the
pieces of a puzzle: a systematic review and meta-analysis of
the prevalence of toxoplasmosis in Iran,” Alexandria Journal
of Medicine, vol. 54, no. 3, pp. 189-196, 2018.

Z. D. Wang, H. H. Liu, Z. X. Ma et al.,, “Toxoplasma gondii
infection in immunocompromised patients: a systematic
review and meta-analysis,” Frontiers in Microbiology, vol. 8,
p- 389, 2017.

S. Soltani, M. S. Kahvaz, S. Soltani, F. Maghsoudi, and
M. Foroutan, “Seroprevalence and associated risk factors of
Toxoplasma gondii infection in patients undergoing hemodi-
alysis and healthy group,” BMC Research Notes, vol. 13,
no. 1, p. 551, 2020.

M. Wallon, J. Franck, P. Thulliez et al., “Accuracy of real-time
polymerase chain reaction for Toxoplasma gondii in amniotic
fluid,” Obstetrics and Gynecology, vol. 115, no. 4, pp. 727-733,
2010.

S. Fallahi, A. Rostami, M. Nourollahpour Shiadeh,
H. Behniafar, and S. Paktinat, “An updated literature review
on maternal-fetal and reproductive disorders of _Toxoplasma
gondii_ infection,” Journal of Gynecology Obstetrics and
Human Reproduction, vol. 47, no. 3, pp. 133-140, 2018.

J. G. Montoya and O. Liesenfeld, “Toxoplasmosis,” Lancet,
vol. 363, no. 9425, pp. 1965-1976, 2004.

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

[22]

(23]

(24]

(25]

[26]

J. P. Dubey, “Toxoplasmosis,” in Toply and Wilson’s. Microbi-
ology and Microbial Infection, L. Collier and M. Sussman, Eds.,
p- 303, Arnold Co-published, USA, 2005.

F. W. M. Kieffer and M. Wallon, “Congenital toxoplasmosis,”
Handbook of Clinical Neurology, vol. 112, pp. 1099-1101,
2013.

A. C.Kimball, B. H. Kean, and F. Fuchs, “Congenital toxoplas-
mosis: A prospective study of 4,048 obstetric patients,” Amer-
ican Journal of Obstetrics and Gynecology, vol. 111, no. 2,
pp. 211-218, 1971.

Y. Sterkers, E. Varlet-Marie, P. Marty, and P. Bastien, “Diver-
sity and evolution of methods and practices for the molecular
diagnosis of congenital toxoplasmosis in France: a 4-year sur-
vey,” Clinical Microbiology and Infection, vol. 16, no. 10,
pp. 1594-1602, 2010.

F. M. Lopes-Mori, R. Mitsuka-Bregano, J. D. Capobiango et al.,
“Programs for control of congenital toxoplasmosis,” Revista da
Associagdo Médica Brasileira, vol. 57, no. 5, pp. 594-599, 2011.

J. L. Burg, C. M. Grover, P. Pouletty, and J. C. Boothroyd,
“Direct and sensitive detection of a pathogenic protozoan,
Toxoplasma gondii, by polymerase chain reaction,” Journal
of Clinical Microbiology, vol. 27, no. 8, pp. 1787-1792, 1989.

S. H. Fallahi, B. Kazemi, S. J. S. Tabaei et al., “Comparison of
the RE and Bl gene for detection of _Toxoplasma gondii_
infection in children with cancer,” Parasitology International,
vol. 63, no. 1, pp. 37-41, 2014.

J.  Saki, N. Mohammadpour, F. Moramezi, and
S. Khademvatan, “Seroprevalence of Toxoplasma gondii in
women who have aborted in comparison with the women with
normal delivery in Ahvaz, southwest of Iran,” Scientific World
Journal, vol. 2015, article 764369, p. 4, 2015.

J. Saki, S. Khademvatan, S. Soltani, and H. Shahbazian, “Detec-
tion of toxoplasmosis in patients with end-stage renal disease
by enzyme-linked immunosorbent assay and polymerase
chain reaction methods,” Parasitology Research, vol. 112,
no. 1, pp. 163-168, 2013.

J. Saki, S. Khademvatan, E. Yousefi, M. Tavalla, and
R. Abdizadeh, “Detection and genotyping of Toxoplasma gon-
dii isolated from soil in Ahvaz, southwest of Iran,” Journal of
Parasitic Diseases, vol. 41, no. 1, pp. 202-205, 2017.

S. Khademvatan, J. Saki, E. Yousefi, and R. Abdizadeh, “Detec-
tion and genotyping of Toxoplasma gondiistrains isolated from
birds in the southwest of Iran,” British Poultry Science, vol. 54,
no. 1, pp. 76-80, 2013.

M. Foroutan-Rad, S. Khademvatan, H. Majidiani,
S. Aryamand, F. Rahim, and A. S. Malehi, “Seroprevalence of
_Toxoplasma gondii_ in the Iranian pregnant women: A sys-
tematic review and _meta_ -analysis,” Acta Tropica, vol. 158,
pp. 160-169, 2016.

A. Rostami, S. M. Riahi, H. R. Gamble et al., “Global preva-
lence of latent toxoplasmosis in pregnant women: a systematic
review and meta-analysis,” Clinical Microbiology and Infec-
tion, vol. 26, no. 6, pp. 673-683, 2020.

A. Rostami, S. M. Riahi, D. G. Contopoulos-Ioannidis et al.,
“Acute Toxoplasma infection in pregnant women worldwide:
a systematic review and meta-analysis,” PLoS Neglected Tropi-
cal Diseases, vol. 13, no. 10, article e0007807, 2019.

F. S. Ghasemi, S. Rasti, A. Piroozmand et al., “Toxoplasmosis-
associated abortion and stillbirth in Tehran, Iran,” The Journal
of Maternal-Fetal & Neonatal Medicine, vol. 29, no. 2, pp. 248—
251, 2016.



(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

A. Ebrahimzadeh, S. Mohammadi, A. Salimi-Khorashad, and
A. Jamshidi, “Seroprevalence of toxoplasmosis among preg-
nant women referring to the reference laboratory of Zahedan,
Iran,” Zahedan Journal of Research in Medical Sciences, vol. 15,
pp. 32-35, 2013.

N. Kalantari, S. Ghaffari, M. Bayani et al., “Serological study of
toxoplasmosis in pregnant women inthe city of Babol, north-
ern Iran, 2012-2013,” Journal of Ilam University of Medical
Sciences, vol. 22, pp. 102-108, 2014.

S. Soltani, A. D. Ghaffari, M. S. Kahvaz, M. Sabaghan,
M. Pashmforosh, and M. Foroutan, “Detection of anti-
Toxoplasma gondii IgG and IgM antibodies and associated
risk factors during pregnancy in Southwest Iran,” Infectious
Diseases in Obstetrics and Gynecology, vol. 2021, Article ID
5547667, 2021.

S. Z. Khademi, F. Ghaffarifar, A. Dalimi, P. Davoodian, and
A. Abdoli, “Prevalence and risk factors of Toxoplasma gondii
infection among pregnant women in Hormozgan Province,
south of Iran,” Iranian Journal of Parasitology, vol. 14,
p- 167, 2019.

Q. Asgari, M. Fekri, A. Monabati et al., “Molecular genotyping
of Toxoplasma gondii in human spontaneous aborted fetuses
in Shiraz, southern Iran,” Iranian Journal of Public Health,
vol. 42, no. 6, pp. 620-625, 2013.

G. Hatam, A. Shamseddin, and F. Nikouee, “Seroprevalence of
toxoplasmosis in high school girls in Fasa district, Iran,” Ira-
nian Journal of Immunology, vol. 2, pp. 177-181, 2005.

J. E. Gémez-Marin, A. de-la-Torre, E. Angel-Muller et al,
“First Colombian multicentric newborn screening for congen-
ital toxoplasmosis,” PLOS Neglected Tropical Diseases, vol. 5,
no. 5, article e1195, 2011.

P. Dentico, A. Volpe, G. Putoto et al,, “Toxoplasmosis in
Kosovo pregnant women,” The New Microbiologica, vol. 34,
no. 2, pp. 203-207, 2011.

S. Matin, G. Shahbazi, S. T. Namin, R. Moradpour, F. Feizi,
and H. Piri-Dogahe, “Comparison of placenta PCR and mater-
nal serology of aborted women for detection of Toxoplasma
gondii in Ardabil, Iran,” The Korean Journal of Parasitology,
vol. 55, no. 6, pp. 607-612, 2017.

M. H. Bessiéres, A. Berrebi, M. Rolland et al,, “Neonatal
screening for congenital toxoplasmosis in a cohort of 165
women infected during pregnancy and influence of in utero
treatment on the results of neonatal tests,” European Journal
of Obstetrics, Gynecology, and Reproductive Biology, vol. 94,
no. 1, pp. 37-45, 2001.

K. Sardarian, A. H. Maghsood, M. Farimani et al., “Detection
of Toxoplasma gondii B1 gene in placenta does not prove con-
genital toxoplasmosis,” Human Antibodies, vol. 27, pp. 31-35,
2018.

Journal of Parasitology Research



	Detection of Acute and Chronic Toxoplasma gondii Infection among Women with History of Abortion in the Southwest of Iran
	1. Introduction
	2. Materials and Methods
	2.1. ELISA Assay
	2.2. DNA Isolation and PCR of T. gondii B1 Gene

	3. Results
	3.1. Serological Results
	3.2. Molecular Test Results

	4. Discussion
	Abbreviations
	Data Availability
	Ethical Approval
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

