amnliaalial=sal=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536 A paiicuall daalal) — danlia) Ay ) 4318
Journal of the College of Basic Education  Vol.32 (N0.137) 2026,pp.1102-1109

The Effect of Toxoplasma gondii Parasitic Infection on the Growth
and Development of Fetuses in Pregnant Women
Assistant Professor Dr. Suhad Ibrahim Mustafa
Ministry of Education — Open Educational College — Salah Al-Din Study
Center
suhadebrahim1988@gmail.com

Abstract

This study aimed to determine the prevalence of toxoplasmosis in
pregnant women and its adverse effects on pregnancy outcomes in
women infected with Toxoplasma gondii IgM in Tikrit, Iraq. The samples
were gathered and examined for Toxoplasma IgM antibodies. Pregnancy
outcomes were investigated among both infected and non-infected
women.

The results showed that the prevalence of positive Toxoplasma IgM
among pregnant women was 19.4%. The occurrences of abortion,
stillbirth, preterm delivery, fetal growth restriction (FGR), and congenital
malformation in the infected group were 6 cases (17.1%), 5 cases
(14.3%), 3 cases (8.6%), 3 cases (8.6%), and 2 cases (5.7%),
respectively. In contrast, the incidences in the control group were 2 cases
(2.7%), 2 cases (1.8%), 1 case (0.9%), 1 case (0.9%), and no
malformations at (P < 0.01).

The study concluded that toxoplasmosis infection may lead to abnormal
pregnancy outcomes. Therefore, healthcare institutions should enhance
awareness regarding the prevention and treatment of toxoplasmosis and
encourage healthy dietary habits among women of reproductive age.
Keywords: Pregnant women, Toxoplasma gondii, IgM, Pregnancy
outcomes.
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1. Introduction

On a global scale, toxoplasmosis is regarded as an important [public
health issue]. Humans can contract the disease from [contaminated soil,
food, or water] through ingestion of oocysts of the protozoan parasite
[Toxoplasma gondii], an obligate intracellular [protozoan] parasite.
Acute infection is characterized by [rapid intracellular replication] and
dissemination of tachyzoites. During pregnancy, these parasites [can
cross the placental barrier and infect the fetus]. Bradyzoites develop
from tachyzoites and can be found in [various organs] as tissue cysts,
including the eyes, the central nervous system, and muscles (Elamin &
Alhabib, 2016; Artigas et al., 2020).

Pregnancy 1s an important stage in a woman’s life and is associated with
many [physical and psychological changes]. Although most pregnancies
proceed normally, some may develop complications classified as [high-
risk] pregnancies. These pregnancies are associated with a higher
probability of adverse maternal or fetal outcomes due to various medical
or environmental factors (Bojar & Szymanska, 2010; Charlier & Lecuit,
2020).

Risk factors for high-risk pregnancies [include] pre-existing maternal
diseases, socioeconomic conditions, environmental influences, or
complications during gestation. Studies indicate that approximately 10—
20% of pregnancies worldwide are classified as high-risk (Araujo &
Yoon, 2020; Suarez & Estevez, 2009).

Primary infection with T. gondii during pregnancy can lead to vertical
transmission from mother to fetus, resulting in serious complications such
as [miscarriage], stillbirth, preterm birth, and congenital abnormalities.
Infants with congenital toxoplasmosis may suffer from hydrocephalus,
neurological dysfunction, visual impairment, and other severe health
consequences (Elfadaly et al., 2017; Gebremedhin et al., 2013).
Congenital toxoplasmosis is considered the [second most common]
intrauterine infection affecting fetuses. Global studies estimate
approximately 190,100 cases annually, contributing to a significant global
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disease burden (lddawela, Vithana, & Ratnayake, 2017; Jones et al.,
2001; Kazemi et al., 2022).

2. Materials and Methods

Study Population

The study included pregnant women and newborns who were categorized
into infected and non-infected groups based on their T. gondii IgM blood
results, and the physical and cognitive development of the live-born
infants was monitored.

The present investigation was conducted in certain regions of Salah al-
Din governorates. Blood samples were obtained from pregnant women
hospitalized to government hospitals and select private medical clinics.
The study took place between March 1, 2024, and May 1, 2025, and the
ages were between 20 to 38.

Sample Collection and Processing

A total of 180 blood samples were collected from pregnant women
suspected of parasitic infection. Approximately 5 mL of venous blood
was drawn using sterile syringes and transferred into plastic tube.

The samples were allowed to clot at room temperature and then
centrifuged at 3000 rpm for 5 minutes. The serums were put into
Eppendorf tubes and stored at -20°C until further analysis using the
ELISA technique to detect IgM antibodies.

Detection of IgM Antibodies

The ELISA method was used as quantitative enzyme immunoassay for
detecting Toxoplasma gondii IgM antibodies. The microplate wells
precoated with specific Toxo-IgM antigens. The samples were added into
the well, followed by the addition of Horseradish Peroxidase (HRP)-
conjugated antigen to the wells. After incubation and washing to remove
unbound substance, the TMB substrate solution was added into each well,
leading to color change indicating antigen- antibody reaction. The optical
density (OD) is measured by a spectrophotometer at a wavelength of 450
nm and result compared with the CUTOFF value to determine positivity.
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Statistical Analysis

Statistical analysis was conducted utilizing the Statistical Package for
Social Sciences (SPSS). The Chi-square test was employed to identify
significant differences among groups, with statistical significance
established at P < 0.05.

3. Results

Diagnosis of Toxoplasma gondii Infection Using Toxoplasma IgM
ELISA

The current study showed that 35 samples (19.4%) were positive for IgM
antibodies, while 145 samples (80.6%) were negative.

Table 1: Seroprevalence of Toxoplasma gondii IgM among pregnant
women

Total women Positive IgM Negative IgM
180 35 (19.4%) 145 (80.6%)

Table 2: The effect of infection with Toxoplasma gondii on pregnancy
outcome

Outcome G1 (IgM+) | G2 (IgM-) | OR (95% CI) p-
n=35 n=110 value*

Abortion 6 (17.1%) |3 (2.7%) 1.74 (7.38- 0.006
31.31)

Stillbirth 5(14.3%) |2 (1.8%) 1.66 (9.00- 0.009
48.70)

Preterm birth (j37 | 3 (8.6%) 1 (0.9%) 1.03 (10.22- 0.044

weeks) 101.3)

Fetal growth 3 (8.6%) 1 (0.9%) 1.03 (10.22- 0.044

restriction 101.3)

Congenital 2 (5.7%) 0 (0%) - 0.057

malformation

Normal outcome | 16 (45.7%) | 103 (93.6%) | 0.07 (0.18- 0.001
0.03)

*Fisher's exact test (two-tailed)
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4. Discussion

The correlation between Toxoplasma gondii infection and complications
during pregnancy, including preterm delivery, stillbirth, [miscarriage],
and congenital abnormalities, has been the subject of [extensive
research]. [Toxoplasmosis, a parasitic disease, can infect pregnant
women and their unborn children] (Li, X. L., et al., 2014; Mirakhani,
2020).

[Fetal damage], miscarriage, or stillbirth can occur as a consequence of
infection during the first trimester of pregnancy. According to Moura et
al. (2013) and other studies, there is a significant difference in the
frequency of pregnancy complications between infected and non-infected
groups (P < 0.01).

Nijem and Al-Amleh (2009) found that among the most prevalent
[adverse] pregnancy outcomes were miscarriage and [late miscarriage],
followed by fetal death, [intrauterine growth restriction], and nervous
system anomalies [such as] hydrocephalus and microcephaly.

The miscarriage rate among IgM-positive pregnant women in China was
estimated at 12.6%, compared with 2.7% in the control group (Olariu et
al., 2011).

These findings [are consistent with] the results of the present study,
where miscarriage was significantly higher among infected women.
Studies conducted in Brazil and Kenya also reported high seroprevalence
rates among pregnant women (Rostami et al., 2020; Sa et al., 2022;
Sokou et al., 2025).

Differences in infection rates between regions may be attributed to
dietary habits, environmental conditions, and exposure to cats, which are
the primary hosts of the parasite.

5. Conclusion

The present study indicates that Toxoplasma gondii infection among
pregnant women is associated with adverse pregnancy outcomes such as
miscarriage, stillbirth, [preterm birth], fetal growth restriction, and
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congenital malformations. Therefore, [improving health awareness,
promoting early diagnosis, and implementing preventive strategies
are essential] to reduce infection rates and improve maternal and fetal
health outcomes.

References

Araujo, C.-d., & Yoon, S. (2020). Clinical outcomes in high-risk
pregnancies due to advanced maternal age. Journal of Women’s Health,
30(2), 160-167. https://doi.org/10.1089/jwh.2020.8860.

Artigas, R., Maggi, M., Campi, Y., & Pena, E. (2020). Some
epidemiological variables associated with toxoplasmosis in women of
childbearing age from Riobamba. Revista Cubana de Investigaciones
Biomédicas, 39(1), 1-16.

Bojar, 1., & Szymanska, J. (2010). Environmental exposure of pregnant
women to infection with Toxoplasma gondii—State of the art. Annals of
Agricultural and Environmental Medicine, 17(2), 209-214.

Charlier, C., & Lecuit, M. (2020). Maternal-fetal infections. Why do they
matter? Virulence, 11(1), 398-399.
https://doi.org/10.1080/21505594.2020.1759288.

Elamin, A. J., & Alhabib, S. (2016). Prevalence and Genotyping of
Toxoplasma Gondii among Saudi pregnant women in Saudi Arabia.
Saydi Pharmaceutical Journal 24 (6) 645=651,
https://doi.org/10.1016/j.jsps.2015.05.001.

Elfadaly, et, al,, H. B. (2017). Molecular detection and genotyping of
Toxoplasma gondii from Egyptian isolates. Asian Journal of
Epidemiology, 10(1), 37-44.

Gebremedhin, et, al, A. V. (2013). Seroepidemiology of Toxoplasma
gondii infection in women of child-bearing age in central Ethiopia. BMC
Infectious Diseases, 13, 101. https://doi.org/10.1186/1471-2334-13-101.
Iddawela, D., Vithana, S., & Ratnayake, C. (2017). Seroprevalence of
toxoplasmosis and risk factors of Toxoplasma gondii infection among
pregnant women in Sri Lanka. A cross-sectional study. BMC Public
Health, 17(1), 930. https://doi.org/10.1186/s12889-017-4941-0.

June[2026]aipj= 1107 anulwVldapillal s dl=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536



amnliaalial=sal=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536 A paiicuall daalal) — danlia) Ay ) 4318
Journal of the College of Basic Education  Vol.32 (N0.137) 2026,pp.1102-1109

Jones, et, al, J. G. (2001). Congenital toxoplasmosis. A review. Obstetrics
& Gynecology Survey, 56(5), 296-305.

Kazemi, et, al, F. (2022). Toxoplasma and risk of spontaneous abortion:
A meta-analysis in a population of Iranian women. International Journal
of Fertility & Sterility, 17(1), 7-13.

Li, X. L., et al. (2014). A meta-analysis on risks of adverse pregnancy
outcomes in Toxoplasma gondii infection. PLoS ONE, 9(5), e97775.
Mirakhani et, a. K. (2020). Well-being in high-risk pregnancy. An
integrative review. BMC Pregnancy and Childbirth, 20, 526.
https://doi.org/10.1186/s12884-020-03190-6.

Moura, et, al,, F. M. (2013). Prevalence and risk factors for Toxoplasma
gondii infection among pregnant women in Brazil. Revista da Sociedade
Brasileira de Medicina Tropical, 46(2), 200-207.

Nijem, K., & Al-Amleh, S. (2009). Seroprevalence and associated risk
factors of toxoplasmosis among pregnant women in Hebron district.
Palestine. Eastern Mediterranean Health Journal, 15(5), 1278-1284.
Olariu, et, al, T. M. (2011). Severe congenital toxoplasmosis in the
United States: Clinical and serologic findings in untreated infants.
Pediatric Infectious Disease Journal, 30(12), 1056-1061.

Rostami, et, al.,, R. S. (2020). Global prevalence of latent toxoplasmosis
in pregnant women. A systematic review and meta-analysis. Clinical
Microbiology and Infection, 26(6), 673—-683.

Sa, L., et al. (2022). Prenatal and early postnatal diagnosis of congenital
toxoplasmosis. A retrospective study. Acta Scientific Paediatrics, 5(2).
Sokou, R. et al. (2025). Neonates at risk: Understanding the impact of
high-risk pregnancies on neonatal health. Medicina, 61(6), 1077.
Suarez, D., & Estevez, J. (2009). Seroepidemiology of toxoplasmosis in
women of childbearing age from a marginal community of Maracaibo,
Venezuela. Revista do Instituto de Medicina Tropical de S&o Paulo,
51(1), 13-17. https://doi.org/10.1590.

June[2026]aipj= 1108 anulwVldapillal s dl=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536



amnliaalial=sal=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536 g psaiiusal) dzaladl — Al Ay il) Auls
Journal of the College of Basic Education  Vol.32 (N0.137) 2026,pp.1102-1109

Jalgad) sluadll gl AiaY) ) ehig sad e Toxoplasma gondii Juiba s 98 il

Gl palidiua
2l o yilig cJalsal) slull (ool il siall ey HLER (a0 a3 ) Al al) s

¢ sl (e (Toxoplasma gondii) 4 sl 4 giall Liday Slibad) Jal ) (52l Jaal)

alua¥) e CalSll Lgllad g aall Jias (e Gilie aan o3 Gl — S5 Aae 3IgM
ELISA. Ll alasiuly [gM saliadll
LS el gl eluil) (52119.496 <y [gM 8alcaall alusaV) Ala) Jons o giliil] ¢ yg il
coviall sad iy B Suall BaY iy cCuall piall B2V g palgall aVls sl
(%14.3) <Y 55 (%17.1) LG &l s Sliliad) de pene 8 LAl s sl
o2 Caly cpa B Mgl e (5.79%0) ol g «(%8.6) <N 39 ¢(%8.6) <N 3
«(%0.9) 33315 o s ((%1.8) Gillag ¢(%2.7) Gilla Alaliall de sendll & YL
Op Ssine B8 dsas Laasl 5 A Clapdd ¢l Jawd aly ((%0.9) Baaly Alag
(P < 0.01). AVl (5 sine die (yic sanall
e o 1A Apda e s il ) 058 il giall el lal) ol Al jall it
e Lpnall shall Jalail quai g (2 pall 138 Cpa 2 Sall 5 4511 35k U dpmaall Aye il
Aala ) Jaall Jal e IS 20 0 Cilanil Jis) 3 a3 555 e ae el (pan b el
il dsa and o 4180 Cila gl (e aal)
Jeall zilis (M A gall G siall (Jal sall elusill; dalidal) cilals)

June[2026]aipj= 1109 anulwVldapillal s dl=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536



