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among males in Zakho city has remained poorly examined. The current study's
primary objective is to estimate the seroprevalence of Toxoplasma gondii (T.
gondii) in males residing in Zakho city, Iraq. Data for analysis were gathered
through serological tests and participant questionnaires. Among the 213
participants, 65 (30.52%) and 4 (1.88%) exhibited 1gG and IgM anti-
Toxoplasma gondii antibodies, respectively. The current investigation
highlighted the prevalence of T. gondii infection within the general population
of Zakho city, Irag. However, the rate of seropositivity of anti-toxoplasma
IgG, increased with age, but this increase was non-significant (P>0.05). Also,
higher but non-significant seroprevalence rates of toxoplasmosis 1gG and IgM
Abs were observed with other studied factors such as residence, contact with
cats, occupation, marital status, and eating at restaurants. Indicating to the
presence of poor relationships between toxoplasmosis and these demographic
CC License factors in males.
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1. Introduction

Toxoplasmosis is a zoonotic infection cause by an intracellular protozoan parasite, Toxoplasma
gondii. It has a worldwide distribution, but is usually asymptomatic in immunocompetent individuals.
This infection is clinically significant in immunocompromised individuals or in pregnant women at
early pregnancy stage (Mose et al., 2020 and Milne et al., 2020). Typically, this parasite is transmitted
to humans through consuming food or water contaminated with sporulated oocysts or through the
consumption of undercooked meat containing tissue cysts. Furthermore, other rare methods that lead
in acquiring toxoplasmosis include, the introduction of infected blood or leukocytes, organ
transplantation, and transmission via the placenta (Falah et al., 2008 and Daryani et al., 2014). In
pregnant women, this opportunistic pathogen has the potential to result in complications such as
abortion, stillbirth, congenital abnormalities, and in cases of immunocompromised individuals, severe
illness and even death (Milne et al., 2020). Furthermore, there has been previous speculation about the
potential connection between latent T. gondii infections and persistent neurological and psychiatric
conditions, predominantly schizophrenia and bipolar disorder (Fabiani et al., 2015; Fuglewicz et al.,
2017 and Milne et al., 2020). The occurrence of T. gondii differs among various societies based on
their geographic location (Robert-Gangneux and Darde, 2012).

Serological and molecular investigations have been conducted globally, revealing that over 33% of
the population carries antibodies against T. gondii (Bodaghi et al., 2012; Villard et al., 2016 and
Yousefvand et al., 2021). A considerable shortage of information exists concerning male

-301-


mailto:kalthoom.mustafa@uoz.edu.krd

The Seroprevalence of Toxoplasma gondii Infection among Male Population in Zakho city,
Duhok Province, Iraq

toxoplasmosis in Zakho city and its surrounding regions. The current study was undertaken to
estimate the prevalence of toxoplasmosis among male population and to find if there is any correlation
between the disease and some factors like age, gender, marital status, geographic region, and male
toxoplasmosis within Zakho city and its neighboring areas through measuring the levels of IgG and
IgM antibodies by ELISA method

2. Materials and Methods
Study Design

A cross-sectional study was carried out at Zakho Hospital During the period from May 2021 until
April, 2022 by collecting a total of 213 blood samples from outpatient males aged 18 to 75 years
visited Zakho hospital for various health issues.

Serological Test

From each participant after taking his consent, 5 ml of blood was collected using aseptic techniques
into vacutainer tubes without anticoagulants. Subsequently, these samples were centrifuged at 3000
rom for 5 minutes. The resulting serum, obtained through separation, was then transferred into
Eppendorf tubes. These tubes were labeled with information corresponding to the study's
questionnaire. The sera samples were then transported to the biology laboratory, University of Zakho
and stored at a temperature of -20°C until the laboratory examination was conducted.

These samples were tested for anti-Toxoplasma 1gG and IgM using ELISA kits (DRG International
Instruments, GmbH, Germany) according to the instructions provided with this kit.

Analysis of Data

The collected data were analyzed using GraphPad Prism software (Version 9.0.2, 2021). P value less
than 0.05 was considered statistically significant. To compare the seroprevalence values in relation to
the subjects' characteristics, the Chi-square tests were used.

3. Results and Discussion

Out of the 213 males included in the study, 30.52% (65/213) tested positive for IgG antibodies, and
1.88% (4/213) tested positive for IgM antibodies (table 1). As regard to age, the highest rate (41.94%)
for anti-Toxoplasma IgG Abs was exhibited among the age group > 56 years, whereas the age group
of 18-35 exhibited the highest rate (3.03%) for anti-Toxoplasma IgM Abs (Table2). Statistical
analysis revealed non-significant differences among different age groups for both 1gG (P < 0.09) and
IgM (P < 0.71) seropositive samples.

Table 1: Seropositive percentage of 1IgG and IgM Toxoplasma infection among males in Zakho city

No. of tested 1gG + IgM +
Gender Samples No. % No. %
Male 213 65 30.52 4 1.88

Regarding the area of residence, a higher percentage of 1gG and IgM positive samples were observed
among individuals living in urban areas compared to those living in suburban areas (39.47% vs
28.57%) for 1gG and (2.63% vs 1.71%) for IgM. However, non-significant differences were found
between the two areas for both IgG (P < 0.24) and IgM (P < 0.54) positive samples.

Regarding other parameters, non-significant association was observed between contact with cats,
occupation, marital status and eating outside home for both types of antibodies as indicated in table 2.

Table 2: Seroprevalence of Toxoplasma infection among individuals in Zakho according to
sociodemographic characteristics

. IgG + IgM +
Variaples Tested n Positive n % P Value Positive n % P Value
Age group
18-25 66 20 30.30 0.09 2 3.03 0.71
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26-35 38 5 13.16 1 2.63
36-45 41 14 34.15 0 0.00
46-55 37 13 35.14 1 2.70
>56 31 13 41.94 0 0.00
Residence
City 38 15 39.47 1 2.63
Cityside 175 50 2857 0% 3 171 0.54
Contact with
cats
Yes 37 15 40.54 0 0.00
No 176 50 2841 017 4 2.27 >0.99
Occupation
Employed 108 32 29.63 2 1.85
Unemployed 105 33 31.43 0.88 2 1.90 >0.99
Marital Status
Unmarried 69 23 33.33 0.53 3 0.69 0.1
Married 144 42 29.17 ' 1 4.35 '
Restaurants
Meals
Yes 142 44 30.99 4 2.82
No 71 21 29.58 0.87 0 0.00 0.3

The study findings revealed that the overall prevalence of anti-Toxoplasma IgG and IgM was 31.88%,
with 30% classified as chronic cases (IgG) and 1.88% as acute cases (IgM).

The outcomes of this study are close to the findings of Mahmood et al. (2013), who reported rates of
30.25% for 1gG and 2.5% for IgM Abs among male blood donors at the National Blood Transfusion
Center in Baghdad. On the other hand, Noori (2021) In Al-Najaf Province, reported slightly higher
rates for both antibodies types among males which were 33.7%, and 5%, respectively. While Bahhaj
et al. (2017) in northwestern Iran reported a higher rate of 38.66% for IgG and a lower rate of 1.03%
for IgM.

A lower rate for 1gG Abs and a higher rate for IgM Abs were reported among males in Duhok
province by Salih et al. (2020) which were 20.75% for 1gG and 4.72% for IgM. These discrepancies
in toxoplasmosis seroprevalence could stem from variations in geographical location, living
conditions, age, education level, contact with cats, hygiene practices, and dietary habits ( Alvarado-
Esquivel ., 2017 and Iddawela et al., 2017).

These variations between previous research and the current study might be attributed to differences in
the sensitivity and specificity of diagnostic methods and host's response to the parasite strain (Truyens
et al.,, 2021; Afonso et al., 2012 and Whitman et al., 2019). With regard to age, this study
demonstrates higher seropositivity in males within the age group >56 years. Despite the, age was not
identified as a statistically significant risk factor for toxoplasmosis seropositivity, since non-
significant differences were observed between younger and older ages in this study. These outcomes
align with other research suggesting that the incidence of toxoplasmosis can increase with age but
statistically has no differences with different age group (Yu et al., 2023, Rostami et al., 2016).

However, the present rate contradicts with the findings of Muhsin et al. (2018), who reported the
highest rate of toxoplasmosis in males aged between 19 and 28 years, and the lowest rate among ages
of 49 to 58 years. The non-significant increase in the rate of anti-Toxoplasma IgG Abs with the age in
the current study could be attributed to increased exposure to T. gondii sporulated oocysts due to
prolonged contact with animals or soil over time or to eating infected undercooked meat at
restaurants.

As regard to occupation, non-significant association was observed in the seroprevalence between
employed and unemployed males These findings agree with the results of other studies such as
Davarpanah et al. (2007), Khademvatan et al. (2013), , Salih et al. (2020) and Alsaady et al., (2021),
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all of them did not find any significant differences in seroprevalence of toxoplasmosis with different
occupations. This could be attributed to the limited contact with animals and meats, which are known
to carry higher risks of infection with the parasite. For instance, professions like dairy workers,
slaughterhouse workers, veterinarians, meat processing workers, meat sellers, and cooks are often at a
higher risk of contracting the infection (Zhou et al., 2009).

Furthermore, no association was observed between toxoplasmosis and having contact with cats.
These findings are in accordance with the study of Retmanasari et al. (2017). Who stated that direct
contact with cats does not appear to be a significant factor in the transmission of the infection. Instead,
the improper handling and management of cats' feces seem to be the primary contributors to zoonosis.
This outcome contradicts with the findings of Lin et al. (2008) and Adeniyi et al. (2018), who
reported a statistically significant link between interacting with cats and the prevalence of
toxoplasmosis.

Chronic infection rates were marginally higher in unmarried males compared to married one, while
acute infection rates in married males were higher than in unmarried males even though these
differences were non-significant. This concurs with the findings of Davarpanah et al. (2007) and Salih
et al. (2020) both of which indicated that the differences in seropositivity between unmarried and
married individuals were non-statistically significant (p > 0.05). In contrast, Mahmood et al. (2013)
demonstrated significant differences (P < 0.01) between married and unmarried male blood donors in
terms of the presence of 1gG and IgM antibodies.

Additionally, the findings of this study demonstrate that there are non-significant differences between
individuals residing in Zakho city and those in suburban areas. Similarly, Ouslimani et al. (2019) in
different Algerian governorates and Makouloutou-Nzassi et al. (2023) in different regions of Gabon
country did not find any association between toxoplasmosis and residence. Hence, the area of
residence does not appear to be a risk factor associated with the seropositivity of toxoplasmosis.
Finally, the current data showed non-significant difference between the people who regularly eat
homemade food or those eating at restaurants. Here, transmission of parasites can vary between
restaurants depending on food handling practices, hygiene, and sanitation within restaurant
environments. Proper cooking of meat, hygiene protocols, and source of the food all these factors play
crucial roles in reducing the risk of contamination. It's important to note that restaurants following
proper food safety procedures are generally considered lower risk for transmitting parasites compared
to consuming raw or undercooked meat at home.

It's worth highlighting that many individuals with a healthy immune system who become infected
with Toxoplasma gondii do not exhibit severe symptoms or complications. However, consuming
undercooked or raw meat infected with the parasite infective stages, as well as ingesting food or water
tainted with Toxoplasma sporulated oocysts from cat feces, are potential sources of infection. It's
crucial to recognize that variations in cultural practices, hygiene standards, and climate conditions,
among other factors, contribute to the varying prevalence of T. gondii infection among different
human populations (Lafferty, 2006). Consequently, our findings should be approached with caution
when attempting to generalize them to other cultures and populations.

4, Conclusion

This study findings have highlighted that toxoplasmosis, does not exhibit gender-based
discrimination, since men are susceptible to infection when exposed to the parasite infected stages.
However, is worth noting that no discernible connections were established between the various risk
factors investigated and the incidence of infections, even though they showed some effects which
were non-significant. Therefore, its suggested that there may be other contributing factors that might
have potential health-related effects like behavioral characteristics and hormonal levels in infected
males.
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