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ABSTRACT

Toxoplasmosis during pregnancy has an adverse effect on pregnant women, fetus and neonatal. The
infection is generally asymptomatic but can cause severe effect on the fetus and immunocompromised women.
Control study conducted on 77 pregnant women categorized according to the risk factors influencing
toxoplasmosis infection. Specific anti Toxoplasma gondii 1gG and IgM were evaluated using Enzyme-linked
immunosorbent assay (ELISA) test kits. Among 77 pregnant women, (57.1%) women had toxoplasmosis,
seropositive for latent infection with specific Toxoplasma gondii immunoglobulin G (IgG) antibodies were
(54.54 %), whereas acute infection immunoglobulin M (IgM) were only in (2.59 %) cases. The seroprevalence
of Toxoplasma was higher in older pregnant women (> 60%) than younger ones (<50%). The specific 1gG
antibody was higher in pregnant women working in farms (65.7 vs 45.23; P=0.053). Also, the seropositive 1gG
antibody was low in the first trimester and high in rural areas. Pregnant women need to educate more about
toxoplasmosis and prevention to exposure in order to reduce the risk of congenital toxoplasmosis.

KEYWORDS: Anti-Toxoplasma Immunoglobulin G (lgg), Immunoglobulin M (Igm), Pregnancy, Risk Factors,

Seroprevalence, Toxoplasma Gondii.

1. INTRODUCTION

Toxoplasmosis is the most common
zoonotic disease affecting mammalian
around the world. The causative agent Toxoplasma
gondii, is an intracellular protozoan parasite
(Dubey, 2013; Hill et al., 2018). The serological
evidence of Toxoplasma gondii encountered about
one third of people throughout the world. Host
mainly infected with toxoplasmosis by ingesting
contaminated food, water or soil with oocysts shed
by the cats (Dubey, 2013).

Toxoplasmosis is the main opportunistic
pathogen in immune-compromised hosts. The
parasite is mostly in a dormant stage and
transforms to the active form in a compromised
immune system. Several factors attribute to reduce
host immunity as in case of disease or response to
physiological change such as pregnhancy. Infection
is typically subclinical, but may be life threatening
or neurological damage in patients with low
immune-response (Montoya et al., 2008). The risk
of infection by Toxoplasma gondii increases in
pregnant women with the development of
pregnancy (Teweldemedhin et al., 2019). In case
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of toxoplasmosis in fetus which is known as
congenital toxoplasmosis, the fetus is infected
with parasites through the placenta from infected
pregnant women and could cause severe damage
to the brain of fetus. The frequency of vertical
transmission disease is approximately 0.1% of
pregnant women. Diagnosis and treatment during
early stage of pregnancy could reduce the risk of
toxoplasmosis in fetus (Wilson et al., 2011).

Previous epidemiological studies reported that
the prevalence of Toxoplasma gondii infection in
pregnant women varies from country to country,
from 9 to 67 % in European countries (Nash et al.,
2005), 34.1% in Sudan (Elnahas et al., 2003) and
33% in New Zealand (Morris et al., 2004), 70.9%
in Cuba (Gonzélez-Morales et al., 1995). The
toxoplasmosis prevalence was low (28.6%),
however, acute toxoplasmosis diagnosed by
seroconversion during pregnancy showed 9
women out of 12 had an acute infection with 5
(41.6%) infant congenital toxoplasmosis (Mufioz
Batet et al., 2004).

Recently, the results from analysis study
throughout the world confirmed that the
seroprevalence of toxoplasmosis is approximately
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33.6 % in pregnant women (Rostami et al., 2020).
The frequency of toxoplasmosis infection in
pregnant women varies among geographical
region ranged from low (0.7% in South Korea) to
high (92% in Ghana) incidence, suggesting that
the variation of climate, contact with pet animal,
contaminated environment and food with oocysts,
play important role in the prevalence of
Toxoplasma gondii infection. However, little
information is available to identify the variation of
toxoplasma infection within the country. Variation
in prevalence among regions within the country
could help to assist and identify specific risk
factors (Rostami et al., 2020). The various

prevalence of toxoplasmosis in Irag and
surrounding countries are shown in Table 1.
Toxoplasmosis only causes asymptomatic or
mild infection in pregnant women, but it can cause
severe complications in immunocompromised
pregnant women and fetus. Identification of
toxoplasmosis  in  susceptible  women s
indispensable to minimize the congenital
transmission. The demonstration and isolation of
Toxoplasma gondii regarded to be difficult (Hung
et al., 2007) and mostly diagnosed by detection of
antibodies either by Latex agglutination test,
indirect fluorescent antibody test or by the specific
Toxoplasma gondii IgM and 1gG antibody using
ELISA test (Montoya et al, 2004).

Table (1):. Seroprevalence of toxoplasmosis in pregnant women in Iraq and neighbor region.

Region Total % 1gG IgM% References Test
%
Duhok 29.4 0.97 (Razzak et al., 2005) Latex
Iraq ELISA
Erbil 47.9 34.8 12.93 (Abdullah et al., 2017) ELISA
Iraq
Kirkuk 36.6 16.9 (Kadir. etal., 2011) Latex
Iraq
Tikrit 30 26.7 (B. A. Mohammed, 2018) Chromatographic
Iraq immunoassay
Baghdad 37.7 28.8 23.8  (T. K. Mohammed, 2011) ELISA
Iraq
Muthana 445 (Al Se”adawy, 2010) Latex
Iraq
Wassit 53.8 32.4 22.2 (Tawfeeq et al., 2012) ELISA
Iraq
{\lajaf 36 5 (Fadhil Al Kalaby et al., 2016) ELISA
raq
Centre - 22.3 0.64  (Sertetal., 2019) ELISA
Turkey
Turkey 32.6 (Yilmazl. et al., 2018) Review
(28.5-36.9)
Syrian 28.3 0.1 (Altunal, 2018 ELISA
refugees
Jorden 31.7 (Jumaian, 2005) ELISA
South 27.8 27 0.8 (Khademi et al., 2019) ELISA
Iran
Iran 41 (Foroutan-Rad et al., 2016) Review
(33-53)
Saudi Arabia 24.1 20 6.2 (Ageely et al., 2014) ELISA
Saudi Arabia 27.8 (Alzaheb, 2018) Review
(20.6 —36.3)
Kuwait 63.8 53.1 13.8  (Igbal et al., 2007) VIDAS
Throughout 33.6 (Rostami et al., 2020) Meta-analysis Review
world (0.7-92)
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Serological screening for  toxoplasmosis
antibodies in seronegative women and during early
stage of pregnancy each month would be ideal for
recently infected women and initiating early
treatment. Such serological testing for Toxoplasma
gondii IgG and IgM antibodies is authorized by
law in some countries (Montoya et al., 2008).
Specific Toxoplasma gondii IgM antibody can be
detected earlier than 1gG antibody after infection
and reduced after recovery (Wilson et al., 2011).

Low income, illiterates, farm workers, and
contaminated regions are factors attributing to
increase the seroprevalence of toxoplasmosis
factors. This study performed in Akra and
surrounding districts where factors influencing
toxoplasmosis suspected to be high. There are
little or no available information recording the
prevalence of Toxoplasma gondii in the pregnant
woman of a particular population in this specific
geographical location. The study aimed to explore
the demographic factors, and risk factors
associated with the incidence of Toxoplasma
gondii infection in pregnant women. It will be
valuable to evaluate the prevalence of disease in
specific areas considering; the profile of pregnant
women regarding the incidence of Toxoplasmosis
with the risk factors such as previous miscarriage,
stage of pregnancy, residency, age, contact with
pet animals and working on the farms.

2. MATERIAL AND METHODS

Study populations consist of 77 pregnant
women aged 15 years old and above. The study
was designed to identify the risk factors of
seroprevalence of Toxoplasma gondii infection in
pregnant women by linking the participants with
the guide of questionnaire interviews. The
participants were grouped according to their age,
residential area, pregnancy stage, history of
miscarriage, presence of pet animals and working
on farms.

Sample collection

Blood samples (5ml) were collected in test
tubes from pregnant woman after obtaining
information considering risk factors. Samples then
transported to the molecular lab in a local hospital.
Serum separation was performed by centrifuged
blood samples at 3000 rpm for 10 minutes at room
temperature. Serum samples then transferred to
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new labeled tube and kept at —20 °C for further
immunoassay processing.
Serological detection of Toxoplasmosis

The total serum samples from 77 pregnant
women were tested serologically for anti-
Toxoplasma gondii IgG and IgM antibodies using
ELISA kits ( Biorex Diagnostic Limited, UK.
DEIA379 for 1gG ; Bioactive diagnostic, GmbH,
Germany. MBS494234 for IgM ). Samples were
tested according to the manufacture’s instructions.
Briefly, all serum samples and kit components
were brought into room temperature before use.
Then 100 pl of diluted sera samples (1; 21 IgM: 1;
101 IgG), positive control, negative control, blank
(Sample diluent) and standards added into
appropriated  wells.  Samples then mixed
thoroughly and incubated (20 minutes IgM and 60
minutes 1gG) at room temperature. Liquids from
wells were removed and the plate was washed
three times with 300 pl of wash buffer and blotted
into absorbent paper. Followed by adding 100 pl
of conjugate into wells and incubated for 20 to 30
minutes. Then the plate was washed three times
and blotted into absorbent paper. Next adding 100
ul of substrate into each well and incubated for 10
to 20 minutes. To stop the reaction, 100 pl of stop
solution were added into wells and mixed
thoroughly. Finally, optical densities were
measured by a microplate reader at 450 nm to
determine the IgM and IgG concentrations.
Statistical analysis

The statistical analyses were conducted to
investigate the association between risk factors
and toxoplasmosis infection. In the first analysis,
the pregnant women were categorized according to
the risk factors (Age, residential area, pregnancy
stage, history of miscarriage contact with cat and
farm working). The effect of the risk factors was
analyzed by logistic regression model binomial
distribution, using GenStat (GenStat 19th edition
software, 2017). The outcome of Toxoplasmosis
considered as number of successes, whereas the
model to be fitted was risk factors and the
binomial total or number of subjects were the total
number of pregnant women.
In the second analysis, the variations
between/among the mean within group were
analyzed by generalized linear regression. The
results were converted into percentage then the
odd ratio and P. value were presented and
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used to indicate the significant differences
between/among groups.

3. RESULTS

Study conducted on 77 pregnant women in
different age ranged from 15 to 45 years old. The
participants were classified into 4 groups
according to their age; younger than 20, 20 to 29,
30 to 39 and older than 40 years old. The majority
of the participants within the group were aged 20
to 29 (44.2%) and 30 to 39 (44.2 %) years,
whereas the percentage of the youngest and oldest
participants were 2.6% and 9.1% respectively.

The information of pregnant women
categorized according to the risk factors, (Age,
resident  location, stages of  pregnancy,
miscarriage, contact with pet animals and working
in the farm), affecting the prevalence of
seroprevalence of toxoplasmosis in pregnant
women shown in Table 2.

The frequency of Toxoplasma gondii infection
in pregnant women was 57.13% for anti-
Toxoplasma. Statistically, the prevalence of
Toxoplasma antibodies within the risk factor was
higher in pregnant women which had miscarriages
compared to normal (70.2% vs 36.7%; P=0.004)
and working in farm than not working in farm
(71.4% vs 45.2%; P=0.02; Table 2).

The results were further analysed depending on the
type of immunoglobulins diagnosed in serum.
Specific antibodies against Toxoplasma gondii
1gG (54.5%) in pregnant women were significantly

(P<0.001) higher than IgM (2.6%). The prevalence
of IgM antibodies recorded only on two serum
samples of pregnant women aged 30 to 39 years,
living in rural areas, at the second stage of
pregnancy, with previous miscarriage, working in
farm and contact with pet animals. The frequency
of specific IgM antibodies in all previous risks
factor was lower (P<0.001) than 1gG.

The highest frequency of IgG antibodies detected
in older pregnant women (>40 vyears; 71.4%;
P=0.053), followed by a younger woman.
Whereas, pregnant woman aged lower than 20
years old had the lowest percentage (50%) of
infection  with  Toxoplasma gondii 1gG
antibody Table 3.

The number of pregnant women in rural area was
49 women, only 4.1% were positive for anti-
Toxoplasma 1gM, whereas no specific IgM
antibody in urban zones. In terms of IgG anti-
Toxoplasma gondii, 42 serum samples had
positive specific antibodies against Toxoplasma
gondii 1gG. The seroprevalence of specific
Toxoplasma gondii 1gG antibodies were 57.14% in
rural area Table 3. Neither prevalence of risk
factors, stage of pregnancy and contact with pet
animals had a statistically differences for anti-
Toxoplasma IgG antibody. However, the
frequency of infection was higher in the third
trimester of  pregnancy  (61.1%; P=0.061)
compared to first trimester (42.0%) and patient
contact with cats (61.1% vs 48.8%). Another
related risk factor working in farm (65.7%) tends
to be statistically significant (P=0.053; Table 3).

Table( 2):-Characterization of the pregnant woman participated in study with the seroprevalence of Toxoplasma
gondii infection related to the risk factors.

Risk Factors Total number of 77 (%) PosiEL}/;e No. Negative No. (%) chi pr. P. Value
0
Age
<20 years 2 (2.6) 1 (50.0) 1 (50.0) 0.648
20-29 years 34 (44.2) 17 (50.0) 17 (50.0)
30-39 years 34 (44.2) 21 (61.8) 13 (38.2)
>40 years 7(9.1) 5(71.4) 2 (28.6)
Residency
Rural 49 (63.6) 30 (61.2) 19 (38.8) 0.339
Urban 28 (36.4) 14 (50.0) 14 (50.0)

Pregnancy Stages
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Trimester | 26 (33.8) 11 (42.3) 15 (57.7) 0.159
Trimester |1 33 (42.9) 22 (66.7) 11 (33.3)

Trimester Il 18 (23.4) 11 (61.1) 7 (38.9)

Miscarriage

Yes 47 (61.0) 33(70.2) 14 (29.8) 0.004
No 30 (39.0) 11 (36.7) 19 (63.3)

Contact with pet

animals

Yes 36 (46.8) 24 (66.7) 12 (33.3) 0.112
No 41 (53.3) 20 (48.8) 21 (51.2)

Farm work

Yes 35 (45.4) 25 (71.4) 10 (28.6) 0.020
No 42 (54.6) 19 (45.2) 23 (54.8)

Total 77 9 (100) 44 (57.1) 33 (42.9)

Table( 3):- The prevalence and odd ratio of specific Toxoplasma gondii IgG antibody in pregnant woman distributed

according the risk factors

Risk Factors Total IgG 19G % p. value Odd ration
Age <20 2 1 50 Reference
20-29 34 17 50 1.00 1.00

30-39 34 19 55.9 0.56 1.118
>40 7 5 71.4 0.053 1.428

Residency Rural 49 28 57.1 Reference
Urban 28 14 50 0.493 0.8757

Pregnancy Trimester | 26 11 42 Reference

stages

Trimester Il 33 20 60.6 0.068 1.443
Trimester IlI 18 11 61.1 0.061 1.455

Miscarriage Miscarriage 47 31 66 Reference
No Miscarriage 30 11 36.7 0.004 0.5561

Pet animals Pet 36 22 61.11 Reference
No Pet 41 20 48.78 0.24 1.253

Farm worker Farm work 35 23 65.71 Reference
No farm work 42 19 45.23 0.053 0.6883

Total 77 42 54.5
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4. DISCUSSION

Toxoplasma risk factors in some regions of
northern Iraq are poorly described in pregnant
woman, particularly in low income countryside
areas. This study conducted to determine the risk
factors of Toxoplasmosis in pregnant women in
Akra region where most of the population
considered to have a high correlation with the risk
factors of toxoplasmosis. The current study
showed 57.1 % seroprevalence of specific anti
Toxoplasma gondii 1gG and IgM antibodies
among 77 pregnant women. Perhaps, the high
seropositive infection of Toxoplasma in pregnant
women in current study attributed to the low
income and/or environmental factors such as
moisture and temperature.

The study, supported by meta-analysis results
showed that low or middle income countries were
at higher risk of Toxoplasma infection (Rostami et
al., 2020). Additionally, moisture and temperature
played an essential role in sporulation and
infectivity of Toxoplasma oocysts and effect
significantly on the prevalence of infections (Gao
et al., 2012; Mustafa et al., 2019).

The diagnoses of the recent and latent infection
of toxoplasmosis are based on the detection of
specific anti Toxoplasma gondii IgG and IgM
antibodies. Since Toxoplasma gondii 1gG antibody
usually persist for a long period of life (Calderaro
et al., 2009). The seroprevalence of anti-
Toxoplasma gondii 1gG antibody (54.5%) were
higher than the seroprevalence of anti-Toxoplasma
gondii IgM antibody (2.6%) in pregnant women.
In Iraq study, seroprevalence of anti-Toxoplasma
gondii IgG and IgM antibodies in Iragian pregnant
women were 36% and 5% respectively in Najaf
city (Fadhil Al Kalaby et al., 2016).

The seroprevalence of toxoplasmosis was
higher in the current study compared to that
reported from other researchers shown in table 1.

Perhaps, the various prevalence of
toxoplasmosis could be due to the variation of
environment in different regions. Montoya and
Liesenfeld, (2004) suggested that dry climate and
high temperature reduce the infectivity of the
Toxoplasma gondii oocysts. Low prevalence of
infection from a hot region such as Southern
Brazil (>1.0 %) were reported by (Mozzatto et al.,
2003; Segundo et al., 2004).
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The prevalence of seropositivity  for
toxoplasmosis was higher in older pregnant
women than younger. Several studies reported
higher prevalence of toxoplasmosis infection in
older women, suggesting that older women are
exposed more to the risk factors than younger
women during their life (Al Se’adawy, 2010;
Morris et al., 2004; Petersson et al., 2000).

There was no statistical difference in the
prevalence of toxoplasmosis in people living in
rural and urban (Baril et al., 1999). Possibly, non-
significant variations of toxoplasmosis in current
studies are that most population in this region had
strong correlation with rural woman either by
ingestion of contaminated food or contact with pet
animals. It has been reported that Toxoplasma
infection associated significantly with the
consumption of raw vegetable outdoor and
undercooked meat as well as having pet cat (Baril
et al.,, 1999). However, Ades et al., (1993)
reported a higher seroprevalence in urban areas.

The rate of seropositivity of Toxoplasma gondii
among pregnhant women contact with pet animals
was higher than women that did not deal with pet
animals. People had pet animals are at greater risk
to toxoplasmosis, because infected pet animals
(cats) can excrete oocysts during infection for two
weeks and they become infected within 5 days.
Additionally, it can survive for more than a year
(Al-Hamdani et al., 1997; AL Omar et al., 1993).
Pet animals (cats) defecation outdoors may pose
the greatest risk for Toxoplasma gondii infection
in pregnant women regardless whether they own
cat or not. Furthermore, women working outdoors
or in farms had higher (P>0.05) infection than
indoor working. The prevalence of toxoplasmosis
were higher in unemployed pregnant women
(75%) compared with employed 25% women (Al
Se’adawy, 2010). Nash et al., (2005)
recommended pregnant women to avoid
undercooked meat and carefully handling of raw
meat. Poor hygiene and  environmental
contamination could responsible for increasing
seroprevalence of toxoplasmosis.

The high seroprevalence of toxoplasmosis
could be responsible for miscarriages in pregnant
women. The prevalence of anti-Toxoplasma gondii
IgG was found to be 66%. Similar results (67%)
were reported by (El Deeb et al., 2012) and lower
prevalence reported by (Tammam et al., 2013).
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The parasite Toxoplasma gondii leads to
serious health complications such as abortions and
still birth. Furthermore, Toxoplasma infections in
pregnant women lead to congenital toxoplasmosis
in children. Congenital toxoplasmosis affecting
fetus could cause mild chorioretinitis to mental
retardation, microcephaly, hydrocephalus and
seizures (Gavinet et al., 1997; Peyron et al., 2019).

CONCLUSION

In conclusion, the seroprevalence of toxoplasmosis
is high among pregnant women in this area.
Perhaps pregnant woman did not know about
toxoplasmosis. Women should be aware of
toxoplasmosis to control or reduce risk factors
attaining diseases through educational programs
including handling contaminated food, contact
with animals and working on farms. Government
and/or population should educate about the source
of infection, transmission and preventive of
toxoplasmosis. The literacy level of pregnant
women in society needs to be enhanced,
particularly in rural areas. In addition, a large
number of samples are recommended from
different areas and culture to identify the specific
risk factors and cyst viability.

REFERENCES
Abdullah, H. M., & Mahmood, M. A. (2017).
Seroprevalence of Toxoplasma gondii among Pregnant
Women in Erbil City/ Kurdistan Region/ Irag. Polytech.
J., 7(3), 45-63. Retrieved from
https://www.researchgate.net/publication/330832726_S
eroprevalence_of Toxoplasma_gondii_among_Pregnan
t Women_in_Erbil_City Kurdistan_Region_lIraq
Ades, A. E., Parker, S., Gilbert, R., Tookey, P. A,
Berry, T., Hjelm, M., Wilcox, A. H., Cubitt, D.,
& Peckham, C. S. (1993). Maternal prevalence
of toxoplasma antibody based on anonymous
neonatal serosurvey: A geographical analysis.

Epidemiol. Infect., 110(1), 127-133. doi:
10.1017/S0950268800050755
Al-Hamdani, M. M., & Mahdi, N. K. (1997).

Toxoplasmosis among women with habitual
abortion. East. Mediterr. Heal. J., 3(2), 310-
315. Retrieved from
https://apps.who.int/iris/handle/10665/117384
AL Omar, O., & Tabbara, K. (1993). Prevalence of
toxoplasma antibodies among Saudi eye
patients. Saudi Med. J., 14(3), 244-246.
Retrieved from

ahmed.ahmed@uod.ac;

ramadhan.khanamir@uod.ac;

https://vlibrary.emro.who.int/imemr/prevalence-
of-toxoplasma-antibodies-among-saudi-eye-
patients-2/

Al Se’adawy, M. A. H. (2010). prevalence of
Toxoplasmosis in pregnant women in Al
Muthana province / Iraq. Kufa J. Vet. Med. Sci.,

1(2), 166-173. Retrieved from
https://www.iasj.net/iasj?func=article&ald=3513
3

Altunal, L. N. (2018). Seroprevalence of Toxoplasma
gondii, Rubella and Cytomegalovirus Among
Pregnant Refugees and Turkish Women: A
Retrospective Comparative Study. South. Clin.
Istanbul Eurasia. doi: 10.14744/scie.2018.66375

Alzaheb, R. A. (2018). Seroprevalence of toxoplasma
gondii and its associated risk factors among
women of reproductive age in Saudi Arabia: A
systematic review and meta-analysis. In
International Journal of Women’s Health (Vol.
10, pp. 537-544). Dove Medical Press Ltd. doi:
10.2147/1JWH.S173640

Ageely, H., El-Gayar, E. K., Perveen Khan, D., Najmi,
A., Alvi, A, Bani, I., Mahfouz, M. S., Abdalla,
S. E, & Elhassan, . M. (2014).
Seroepidemiology  of  toxoplasma  gondii
amongst pregnant women in Jazan Province,
Saudi Arabia. J. Trop. Med., 2014. doi:
10.1155/2014/913950

Baril, L., Ancelle, T., Goulet, V., Thulliez, P., Tirard-
Fleury, V., & Carme, B. (1999). Risk factors for
toxoplasma infection in pregnancy: A case-
control study in France. Scand. J. Infect. Dis.,
31(3), 305-309. doi:
10.1080/00365549950163626

Calderaro, A., Peruzzi, S., Piccolo, G., Gorrini, C,,
Montecchini, S., Rossi, S., Chezzi, C., &
Dettori, G. (2009). Laboratory diagnosis of
Toxoplasma gondii infection. Int. J. Med. Sci.,
6(3), 135-136. doi: 10.7150/ijms.6.135

Dubey, D. P. (2013). Overview of Toxoplasmosis:
Toxoplasmosis: Merck Veterinary Manual.
Merck Veterinary Manual. Retrieved from
https://www.merckvetmanual.com/generalized-
conditions/toxoplasmosis/overview-of-
toxoplasmaosis

El Deeb, H. K., Salah-Eldin, H., Khodeer, S., & Allah,
A. A. (2012). Prevalence of Toxoplasma gondii
infection in antenatal population in Menoufia
governorate, Egypt. Acta Trop., 124(3), 185-
191. doi: 10.1016/j.actatropica.2012.08.005

Elnahas, A., Gerais, A. S., Elbashir, M. 1., Eldien, E. S.,
& Adam, I. (2003). Toxoplasmosis in pregnant
Sudanese women. Saudi Med. J., 24(8), 868—

bayar.zeebaree@uod.ac

Journal of University of Duhok., Vol. 23, No.2 (Agri. and Vet. Sciences), Pp 131-139, 2020

137



Journal of University of Duhok., Vol. 23, No.2 (Agri. and Vet. Sciences), Pp 131-139, 2020

870. Retrieved from
https://europepmc.org/abstract/med/12939674

Fadhil Al Kalaby, R., Sultan, B. A., & Al-Fatlawi, S. N.
(2016). Relationship  between Toxoplasma
gondii and abortion in aborted women in Najaf
province & Cliagaall cludll G (aleallls s
Clade by 4lall Gy il Gl dsla. J,
Kerbala Univ., 14(1). Retrieved from
https://www.iasj.net/iasj?func=article&ald=1094
71

Foroutan-Rad, M., Khademvatan, S., Majidiani, H.,
Aryamand, S., Rahim, F., & Malehi, A. S.
(2016). Seroprevalence of Toxoplasma gondii in
the Iranian pregnant women: A systematic
review and meta-analysis. In Acta Tropica (Vol.
158, pp. 160-169). Elsevier B.V. doi:
10.1016/j.actatropica.2016.03.003

Gao, X. J.,, Zhao, Z. J., He, Z. H., Wang, T., Yang, T.
B., Chen, X. G,, Shen, J. L., Wang, Y., Lv, F. L.,
Hide, G., & Lun, Z. R. (2012). Toxoplasma
gondii infection in pregnant women in China. In
Parasitology (Vol. 139, Issue 2, pp. 139-147).
Cambridge University Press. doi:
10.1017/S0031182011001880

Gavinet, M. F., Robert, F., Firtion, G., Delouvrier, E.,
Hennequin, C., Maurin, J. R., Tourte-Schaefer,
C., & Dupouy-Camet, J. (1997). Congenital
toxoplasmosis due to maternal reinfection during
pregnancy. J. Clin. Microbiol., 35(5), 1276—
1277. doi: 10.1128/jcm.35.5.1276-1277.1997

Gonzélez-Morales, T., Bacallo-Gallestey, J., Garcia-
Santana, C. A., & Molina-Garcia, J. R. (1995).
Prevalence of Toxoplasma gondii antibodies in a
population of pregnant women in Cuba. Gac.
Med. Mex., 131(5-6), 499-503. Retrieved from
https://europepmc.org/abstract/med/8768594

Hill, D. E., & Dubey, J. P. (2018). Toxoplasma gondii
BT - Foodborne Parasites (Y. R. Ortega & C. R.
Sterling (eds.); pp. 119-138). Springer
International Publishing. doi: 10.1007/978-3-
319-67664-7_6

Hung, C. C, Fan, C. K,, Su, K. E., Sung, F. C., Chiou,
H. Y., Gil, V., Ferreira, M. da C. dos R., de
Carvalho, J. M., Cruz, C., Lin, Y. K., Tseng, L.
F., Sao, K. Y., Chang, W. C,, Lan, H. S., &
Chou, S. H. (2007). Serological screening and
toxoplasmosis exposure factors among pregnant
women in the Democratic Republic of Sao Tome
and Principe. Trans. R. Soc. Trop. Med. Hyg.,
101(2), 134-139. doi:
10.1016/j.trstmh.2006.04.012

Ighal, J., & Khalid, N. (2007). Detection of acute
Toxoplasma gondii infection in early pregnancy

ahmed.ahmed@uod.ac;

ramadhan.khanamir@uod.ac;

by 1gG avidity and PCR analysis. J. Med.
Microbiol., 56(11), 1495-1499. doi:
10.1099/jmm.0.47260-0

Jumaian, N. F. (2005). Seroprevalence and risk factors
for Toxoplasma infection in pregnant women in
Jordan. East. Mediterr. Heal. J., 11(1-2), 45-51.
Retrieved from
https://www.researchgate.net/publication/72452
18 Seroprevalence_and_risk factors_for_Toxop
lasma_infection_in_pregnant_women_in_Jordan

Kadir., M. A., Ghalib.,, A. K., Othman., N. F., &
Ahmed, 1. S. (2011). Seroprevalence of
Toxoplasma Gondii among Pregnant Women in
Kirkuk / Irag. J. Kirkuk Univ., 6(2), 1-11.

Retrieved from
https://www.iasj.net/iasj?func=article&ald=4310
7

Khademi, S. Z., Ghaffarifar, F., Dalimi, A., Davoodian,
P., & Abdoli, A. (2019). Prevalence and risk
factors of Toxoplasma gondii infection among
pregnant women in Hormozgan province, south
of Iran. Iran. J. Parasitol., 14(1), 167-173. doi:
10.18502/ijpa.v14i1.732

Mohammed, B. A. (2018). Seroprevalence of
Toxoplasma gondii among pregnant women in
Tikrit city-Salahaldeen Province. Med. J. Tikrit

Univ., 24(2), 170-176. doi:
10.25130/mjotu.24.02.16
Mohammed, T. K. (2011). Seroprevalence of

toxoplasma gondii among pregnant women in
baghdad city. Iragi Found. Tech. Educ., 24(4),

21-28. Retrieved from
https://www.iasj.net/iasj?func=article&ald=2933
4

Montoya, J. G., & Liesenfeld, O. (2004).
Toxoplasmosis. Lancet, 363(9425), 1965-1976.
doi: 10.1016/S0140-6736(04)16412-X

Montoya, J. G., & Remington, J. S. (2008).
Management of Toxoplasma gondii infection

during pregnancy. In Clinical Infectious
Diseases (Vol. 47, lIssue 4, pp. 554-566).
Retrieved from

https://academic.oup.com/cid/article-
abstract/47/4/554/304753

Morris, A. J., & Croxson, M. C. (2004). Serological
evidence of Toxoplasma gondii infection among
pregnant women in Auckland. N. Z. Med. J.,
117(1189). Retrieved from
https://mww.google.co.uk/search?g=Serological
+evidence+of+toxoplasma+gondii+infection+a
mong+pregnant+womené&spell=1&sa=X&ved=
2ahUKEwi1356 HgNDpAhVHzqQKHW4_ATM
QBSgAegQICxANn&biw=1366&bih=657

bayar.zeebaree@uod.ac



Journal of University of Duhok., Vol. 23, No.2 (Agri. and Vet. Sciences), Pp 131-139, 2020

Mozzatto, L., & Soibelmann Procianoy, R. (2003).
Incidence of congenital toxoplasmosis in
Southern Brazil: A prospective study. Rev. Inst.
Med. Trop. Sao Paulo, 45(3), 147-151. doi:
10.1590/S0036-46652003000300006

Mufioz Batet, C., Guardia Llobet, C., Juncosa Morros,
T., Viflas Domenech, L., Sierra Soler, M.,
Sanfeliu Sala, 1., Bosch Mestres, J., Dopico
Ponte, E., Lite Lite, J., Matas Andreu, L., Juste
Sanchez, C., & Barranco Romeu, M. (2004).
Toxoplasmosis y embarazo. Estudio
multicéntrico realizado en 16.362 gestantes de
Barcelona. Med. Clin. (Barc)., 123(1), 12-16.
doi: 10.1016/s0025-7753(04)74396-1

Mustafa, M., Fathy, F., Mirghani, A., Mohamed, M. A,
Muneer, M. S., Ahmed, A. E., Ali, M. S., Omer,
R. A, Siddig, E. E., Mohamed, N. S., & Abd
Elkareem, A. M. (2019). Prevalence and risk
factors profile of seropositive Toxoplasmosis
gondii infection among apparently
immunocompetent Sudanese women. BMC Res.
Notes, 12(1). doi: 10.1186/s13104-019-4314-0

Nash, J. Q., Chissel, S., Jones, J., Warburton, F., &
Verlander, N. Q. (2005). Risk factors for
toxoplasmosis in pregnant women in Kent,
United Kingdom. Epidemiol. Infect., 133(3),
475-483. doi: 10.1017/S0950268804003620

Petersson, K., Stray-Pedersen, B., Malm, G., Forsgren,
M., & Evengard, B. (2000). Seroprevalence of
Toxoplasma gondii among pregnant women in
Sweden. Acta Obstet. Gynecol. Scand., 79(10),
824-829. doi: 10.1034/j.1600-
0412.2000.079010824.x

Peyron, F., L’ollivier, C., Mandelbrot, L., Wallon, M.,
Piarroux, R., Kieffer, F., Hadjadj, E., Paris, L.,
& Garcia-Meric, P. (2019). Maternal and
congenital  toxoplasmosis:  Diagnosis and
treatment recommendations of a French
multidisciplinary working group. Pathogens,
8(1). doi: 10.3390/pathogens8010024

Razzak, A. H., Wais, S. A., & Saeid, A. Y. (2005).
Toxoplasmosis: The innocent suspect of
pregnancy wastage in Duhok, Iraq. East.
Mediterr. Heal. J., 11(4), 625-632.

Rostami, A., Riahi, S. M., Gamble, H. R., Fakhri, Y.,
Nourollahpour ~ Shiadeh, M., Danesh, M.,
Behniafar, H., Paktinat, S., Foroutan, M.,
Mokdad, A. H., Hotez, P. J., & Gasser, R. B.
(2020).  Global  prevalence  of latent

ahmed.ahmed@uod.ac;

ramadhan.khanamir@uod.ac;

toxoplasmosis in pregnant women: a systematic
review and meta-analysis. In  Clinical
Microbiology and Infection (Vol. 26, Issue 6,
pp. 673-683). Elsevier B.V. doi:
10.1016/j.cmi.2020.01.008

Segundo, G. R. S,, Silva, D. A. O., Mineo, J. R,, &
Ferreira, M. S. (2004). A comparative study of
congenital toxoplasmosis between public and
private hospitals from Uberlandia, MG, Brazil.
Mem. Inst. Oswaldo Cruz, 99(1), 13-17. doi:
10.1590/S0074-02762004000100002

Sert, U. Y., Ozgu-Erdinc, A. S., Gokay, S., & Engin-
Ustun, Y. (2019). Toxoplasma Screening Results
of 84587 Pregnant Women in a Tertiary Referral
Center in Turkey. Fetal Pediatr. Pathol., 38(4),
307-316. doi: 10.1080/15513815.2019.1587122

Tammam, A. E., Haridy, M. A. M., Abdellah, A. H.,
Ahmed, S. R., Fayed, H. M., & Alsammani, M.
A. (2013). Seroepidemiology of Toxoplasma
Gondii infection in women with first trimester
spontaneous miscarriage in Qena Governorate,
Egypt. J. Clin. Diagnostic Res., 7(12), 2870-
2873. doi: 10.7860/JCDR/2013/6480.3780

Tawfeeq, W. F., Muslim, T. M., & Technologies, M.
(2012). Seroprevalence and Associated Factors
of Toxoplasma Infection among Sample of
Pregnant Women in Wassit Governorate- Iraq.

9(4), 873-882. Retrieved from
https://www.iasj.net/iasj?func=article&ald=6851
0

Teweldemedhin, M., Gebremichael, A., Geberkirstos,
G., Hadush, H., Gebrewahid, T., Asgedom, S.
W., Gidey, B., Asres, N., & Gebreyesus, H.
(2019). Seroprevalence and risk factors of
Toxoplasma gondii among pregnant women in
Adwa district, northern Ethiopia. BMC Infect.
Dis., 19(1). doi: 10.1186/s12879-019-3936-0

Wilson, C., Nizet, V., Maldonado, Y., Remington, J.,
Krupp, M. A., & Klein, J. (2011). Infectious
Diseases of the Fetus and Newborn Infant. In
Infectious Diseases of the Fetus and Newborn
Infant. doi: 10.1016/C2009-0-50442-4

Yilmazl., S, & Cetinkaya, R. A. (2018).
Seroprevalence of Toxoplasma gondii in
Pregnant Women in Turkey: A Meta- Analysis
Research. Saudi J. Pathol. Microbiol. doi:
10.21276/sjpm.2018.3.10.3

bayar.zeebaree@uod.ac

139





