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Abstract: This study was conducted from the beginning of September 2024 to June 2025 to
investigate the incidence of toxocariasis in Samarra. Two hundred blood samples were collected
from different age groups (15-50 years) from the Samarra General Hospital laboratory for both
sexes. A questionnaire was also completed, including age, gender, occupation, residential location,
and animal ownership. Results using the ELISA-TES IgG technique showed that the overall
infection rate with toxocariasis was 9%. A relationship was also found between toxocariasis
infection and age, gender, educational level, and animal ownership. The highest infection rate was
recorded in the 45-41 age group, reaching 16.66%, while the highest infection rate among females
was in the 45-41 age group, reaching 16.66%. Males in the 41-45 age range also had an infection
rate of 11.11%, with the uneducated group having the highest rate at 33.33% and those who owned
dogs and cats having the highest rate at 18.84%, while the group without dogs and cats had the
highest rate at 3.81%. The statistical analysis's findings showed that there were significant
differences at the p<0.05 and p<0.01 probability levels.

On the other hand, the results of the current study showed a significant decrease ar p<0.01 in the
levels of antioxidants, namely, catalase and superoxide dismutase, in samples positive for the
ELISA test compared to the control group. Catalase levels in patients reached 9.9+1.57 pg/ml,
compared to 15.26+1.62 pg/ml in the control group. Superoxide dismutase levels in patients reached
168.48+5.29 pg/ml, compared to 188.19+10.58 pg/ml in the control group.

Keywords: Toxocariasis, antioxidants, parasite spread

Introduction:

A zoonotic parasitic disease that is common throughout the world is toxocariasis (1). Humans are
mainly infected in tropical and subtropical regions of the world by the larvae of Toxocara,
specifically 7. canis and T. cati (2). The nematodes 7. canis and T cati, which parasitize the
intestines of dogs and cats, respectively, are the means of infection. Human transmission is mostly
caused by worm egg contamination of the soil. Infection happens, especially in young children (2—7
years old), who are vulnerable to infection by eating undercooked meat and contaminated infectious
eggs found in the soil, and Eating unsterilized fruits and vegetables contaminated with eggs
transmitted through the feces of infected dogs and cats. The eggs then hatch in the front part of the
small intestine and penetrate the intestinal mucosa, then migrate through the intestine to move to
various organs of the body such as the liver, lung, heart, brain, eye, and muscles through the
bloodstream (3). Common clinical symptoms of visceral larva migrans (VLM) in toxocariasis are
weakness, itchy skin, rash, wheezing, abdominal pain, eosinophilia, increased serum IgE levels,
fever, anorexia, headache, vomiting, lethargy, sleep and behavioral disturbances, and pharyngitis,
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Lung infection, cough, limb pain, cervical adenitis, and hepatomegaly (4). Ocular larva migrans
(OLM) can lead to vision loss and visual field defects (5).

Visceral larva migrans (VLM), ocular larva migrans (OLM), covert toxocariasis, and
neurotoxocariasis are the four clinical manifestations of toxocariasis (6). Clinical signs of larval
migration to different human tissues and organs include VLM and OLM.

Consumption of undercooked meat, unsterilized fruits and vegetables, urban and rural
environmental circumstances, and dog and cat ownership all affect the occurrence rate, which
differs among individuals in different parts of the nation (7). Understanding the complexities of
pathogen transmission, especially the different factors that could affect infection dynamics, is
becoming more and more important. These comprise internal characteristics like gender, age,
marital status, heredity, and standard of living, as well as environmental elements like location and
season (8).

Methodology:
1. Sample preparation:

This study was conducted from the beginning of September 2024 to June 2025. 200 blood samples
were collected from both sexes and different age groups (15-50 years) from patients attending
Samarra General Hospital. 2.5 cc of blood was placed in laboratory tubes devoid of any substance
and left at room temperature for 15 minutes to allow the blood to clot. The samples were then
placed in a centrifuge at 3,500 rpm for 10 minutes to isolate the serum. The serum was transferred
to Eppendorf tubes and kept frozen at -20°C until testing. In an effort to investigate the
epidemiology of Toxocariasis in Samarra city, data was gathered from people using an existing
questionnaire. This data included name, age, gender, occupation, place of residence, animal
ownership, and disease status. Tests were conducted at private labs, while samples were gathered in
the Samarra General Hospital laboratory.

Procedures:

1-2: IgG immunoglobulin test

According to the CT method from SunLong Biotech, performed using an ELISA device

2-2: Superoxide dismutase (SOD) test

According to the CT method from Cloud Clone Crop, performed using an ELISA device

3-3 Statistical Analysis

The results were statistically analyzed using a t-test at a probability level of 0.05 and 0.01 (9).
Results and Discussion

4-1- Overall Incidence

The study was conducted to detect the prevalence of toxoplasmosis in Salah al-Din Governorate, in
various areas of Samarra District, from the beginning of September 2024 to June 2025. The study
results showed that the incidence of toxoplasmosis reached 9% of the examined individuals, from
different age groups ranging from 15 to 50 years of both sexes and from different regions, using the
ELISA-IgG test.

Table (1) the total percentage of people infected with Toxocariasis

Age Tested samples Positive ratio %
15-50 200 18 9

The 9% overall infection incidence across all age groups in the Samarra region of the Salah al-Din
Governorate is regarded as one of the high rates of toxoplasmosis transmission in Iraq when
compared to other studies conducted under similar climatic conditions (hot and dry). This study's
findings are consistent with Study (12), which found that the highest rate—6.81 percent—was
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found in the Baiji area of Salah al-Din Governorate. Additionally, it is consistent with Study (13),
which found that the highest infection rates were found in the cities of Tikrit and Baiji, reaching
23.9% each, and in the Salah al-Din Governorate's Al-Alam district, reaching 17.9%. While it
differed with study (10)) as it showed the highest infection rate of 10.63%, 9.67% recorded in the
rural areas in the Al-Siniyah district and the Amerli district in the Al-Tawz district, respectively, in
Salah Al-Din Governorate. It also did not agree with (11) as it recorded the highest rate in the Al-
Dhuluiyah district in Salah Al-Din Governorate, amounting to 2.99%.

Living in rural areas is itself a major risk factor associated with Toxocara seropositivity. Even in
developed countries, there are high rates of Toxocara prevalence among young people in rural
communities, and the presence of infection with this parasite is inversely proportional to family
income, which may create social and cultural conditions that are more conducive to toxocariasis
(14).

A study in Brazil showed the highest seroprevalence rate of toxocariasis, 82.7% (15). In a study by
(16), residents of rural areas did not show an increased risk of infection compared to those living in
urban areas. The risk of human infection may be related to close contact with soil contaminated
with Toxocara eggs in rural areas. Thus, work activities may impose continuous exposure to soil-
borne infection (15).

Serological positive did not correlate with residential location, and the investigation demonstrated
that there was no habit of eating raw meat from pets or game animals, which lowers the risk of
acquiring toxoplasmosis through animal consumption (17). The study found no correlation between
raw meat consumption and toxoplasmosis in Brazil, nor between serological positivity and
residential location (18). Studies have shown an association between serological positivity and the
consumption of untreated water, with the drinking water source being a risk factor for Toxocara
seropositivity (19). In addition, toxocariasis has been included in the top list of waterborne parasitic
diseases in the Middle East, highlighting the importance of drinking water sources and sanitation
facilities to reduce disease transmission (20).

Epidemiology according Age

The study, using IgG ELISA, revealed that 18 out of 200 (9%) patients, aged 15-50, of both sexes
were serologically positive, indicating contact with the toxoplasmosis parasite. The highest
infection rate in this study was found in the 45-41 age group, reaching 16.66% for both groups. The
lowest infection rate was found in the 35-31 age group, reaching 0%, as shown in Table (2). This
suggests ongoing exposure to Toxocara infection, which results in a high concentration of living
larvae that release their antigens into the body. This indicates that toxocariasis is still spreading
widely, which is concerning in the majority of the world. The current study's findings are consistent
with the study of (21) if the age group of 49-59 years old had the greatest infection rate (27.5%)
and the age group of 27-37 years old had the lowest rate (10.7%).

(11) recorded the highest infection rate in the age group 48-58 years, reaching 29.62%, and the
lowest infection rate in the age group 16-25 years, reaching 16.07%, but it differs from the study of
(12), which recorded the highest infection rate in the age group 15-5 years, reaching 16.1%, and the
lowest rate in the age group 27-37 years, reaching 14.2%, and (13), which recorded the highest
infection rate in the age group 37-47 years, reaching 23.943%, and the lowest rate in the age group
26-36 years, reaching 20.93%.

According to study (22) Toxocara antibody seroprevalence rises with age. This phenomenon was
thought to be caused by the number of years that people have spent in a highly contaminated
environment overall, possibly as a result of recurring infections, which in turn causes antibodies to
persist. While (24) showed that there is a relationship between infection and age, and that the reason
for this difference is not precisely determined, it may be due to behavioral differences and daily
lifestyle that produce many opportunities for exposure to infection through contact in a polluted
environment, eating raw meat, and unsterilized fruits and vegetables. This is consistent with study
(23). Study (24) concluded that the probability of a positive serum increases with age. In Iran, the
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incidence rate reached 3.8-1.39% in the age group 47-57 years (25). Interpretation of
seroprevalence information is still difficult due to the use of different cut-off titers by researchers
and the relationship between the infection titer level and clinical signs of the disease. In northern
Greece, the seroprevalence in children was 4.1%, in northern India, the seroprevalence in adults was
6.4%, and in western Iran, the seroprevalence was 8.8%. In contrast to the high prevalence of
toxocariasis in temperate countries, such as Ireland (31%), Argentina (39%), and Spain
(28.6%)(15), these low rates could be explained by the hot, dry climate, which prevents the
infectious potential of Toxocariasis eggs (26). When interpreting serological data, care must be
taken because the presence of people who do not exhibit disease symptoms yet test positive for the
serum indicates that the infection does not always present with clinical symptoms.

Table (2) Percentage of people infected with Toxocariasis according to age groups

Age Tested samples Positive ratio %
20-15 35 2 5.71%
25-21 22 2 9.09%
30-26 30 4 13.33%
35-31 16 0 0%
40-36 38 4 10.52%
45-41 24 4 16.66%
50-46 35 2 5.71%

total 200 18 9%

3 -Epidemiology by Gender

The results of the current study demonstrated a relationship between toxocariasis infection and the
gender of infected individuals. The overall infection rate among females was 17.39%, higher than
that of males, which reached 6.49%. The highest infection rate among females was in the 45-41 age
group, reaching 33.33%, and the lowest rate was in the 35-31 age group, reaching 0%. As for males,
the highest infection rate was recorded in the 30-26 age group, reaching 12%, and the lowest rate
was in the 35-31 and 25-21 age groups, reaching 0%. Table (3) shows the relationship between age
groups and gender of those infected with toxocariasis.

Table 3: The correlation between the gender and age categories of Toxocariasis patients

ALILICAOAEE DR CIEn &4 Number of samples and male ratios
Q percentages Age
o Positive Tested o Positive Tested
ratio samples ratio samples
%14.28 1 7 %3.57 1 28 20-15
%33.33 2 6 %0 0 16 25-21
%20 1 5 % 12 3 25 30-26
0% 0 7 %0 0 9 35-31
%16.66 1 6 %9.37 3 32 40-36
%33.33 2 6 %11.11 2 18 45-41
%11.11 1 9 % 3.84 1 26 50-46
%17.39 8 46 %6.49 10 154 g sl total

The results of this study did not correspond with the findings of (21) (12) that showed no significant
differences between males and females with regard to toxoplasmosis infection, but they were in line
with the findings of (13) (11) that shown substantial disparities between infection and gender. The
study by (10) shown that the contact with the contaminated environment and the fact that both sexes
are susceptible to infection since they live in the same conditions led to a higher infection rate in
females than in males. Moreover, both sexes are susceptible to toxocariasis at comparable rates due
to the similarities of the places under study and the contaminants that surround them. However,
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other research has demonstrated that gender was not a significant risk factor for toxocariasis
infection, and that male and female incidence rates were equivalent, suggesting that exposure levels
were comparable for both sexes (28). (29) stated that males were more susceptible to infection than
females, perhaps due to work activities. In another study, both males and females were at risk of
infection from ingesting Toxocara eggs through the soil, perhaps from working in outdoor wildlife
activities and following poor hygiene habits (15).

Epidemiology by educational level

The current results, based on the educational level of the study samples, showed that the highest
infection rate was among the uneducated, reaching 33.33%, and the lowest infection rate was
among university students, reaching 3.15%. The results of the statistical analysis showed significant

differences between infection and educational level at a significance level of 0.01>P, as shown in
Table (4).

Table (4)) Percentage of people with toxocariasis by educational level

Educational level Tested samples Positive ratio %
Primary school 19 2 %10.52
Intermediate study 28 2 %7.14
Preparatory 37 4 %10.81
Under-graduate 95 3 %3.15
Un educated 21 7 %33.33
total 200 18 9%

The current study's findings align with (12), which found that the rate of toxoplasmosis infection
was highest among the ignorant group (11.10%) and lowest among the preparatory stage (3.30%).
They also accord with what (10) discovered in the Salah al-Din Governorate's Tikrit, surrounding
areas, and neighboring districts, which had the highest toxoplasmosis infection rate among the
illiterate group (12.82%). They also agree with what (21) found, as it recorded the highest rate of
infection with toxoplasmosis among the uneducated group in the city of Kirkuk, reaching 27%, and
the lowest rate among the university stage, reaching 6.6%. It also agrees with what was reached by
(11) in the city of Al-Dhuluiyah, as it recorded the highest infection rate among the uneducated
group, reaching 33.33%, and the lowest rate within the primary stage, reaching 21.9%. While it
differed with study (13), as it recorded in the city of Tikrit, Al-Alam district, and Baiji district in
Salah al-Din Governorate the highest infection rate of toxoplasmosis within the primary stage,
reaching 25.2%, and the lowest rate within the intermediate stage, reaching 13.20%.

Even in industrialized nations like the United States, toxocariasis has historically been linked to low
educational attainment. In Brazil, greater education was found to be protective against Toxocara
exposure among homeless individuals (15). Low socioeconomic position and educational
attainment are risk factors for toxocariasis, but they may also raise the risk of toxocariasis (30).

4- Epidemiology by Animal Ownership

The results of the current study demonstrated a relationship between animal ownership (dogs and
cats) and age. The highest infection rate was recorded in the group that owned animals, reaching

18.84%, and the lowest infection rate was recorded in the group that did not own animals, reaching
3.81%. (Table 4)
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Table (5) Relationship between age group and animal ownership among those infected with

toxocariasis
o Positiive Tested Age
ratio samples
25 % 3 12 20-15
%14.28 1 7 25-21
30 % 3 10 30-26 animal
%0 0 4 35-31 ownershi
%25 2 8 40-36 p
%66.66 1 15 45-41
%23.07 3 13 50-46
%18.84 13 69 g sl
%65.88 1 17 20-15
%5.26 1 19 25-21
%06.66 2 30 30-26 Not
%0 0 18 35-31 owning
% 0 0 10 40-36 animals
% 4.54 1 22 45-41
%0 0 15 50-46
% 3,81 5 131 total

According to several researchers, people who own animals or have close contact with them are at
risk of contracting VLM because the eggs that become lodged in their bodies can infect them. Since
the group that owns animals (dogs and cats) had the highest infection rate (13.90%) and the group
that does not own animals had the lowest rate (1.22%), the current study's findings are in line with
those of (12). It also agrees with what was reached by (21), as the highest infection rate was
recorded in the group that owns animals, reaching 28%, and the lowest rate in the group that does
not own animals, reaching 17.5%. It also agrees with what was reached by (13) as the highest
infection rate was recorded within the group that owns animals, reaching 24.8%, and the lowest
infection rate in the group that does not own animals, reaching 19.59%. It also agrees with what was
reached by (11), as the highest infection rate was recorded in the group that owns animals, 26.47%.

The infection rate for the group without pets was 18.58%. Nevertheless, this study's findings
contradict those of study (10), which found no connection between infection and dog or cat
ownership. The percentage of people who own dogs and cats was 6.12%, whereas the greatest
infection rate was 7.55% among those who do not. There is a correlation between contact with dogs
and cats and toxocariasis infection. It was discovered that persons with a history of contact with
dogs and cats were more likely than those without to contract Toxocara.

The presence of eggs on animal hair may also be a potential route of infection, as in some homes,
dogs and cats are kept for various purposes and are not given complete treatments and vaccinations,
and their feces are not removed. When dogs and cats are touched repeatedly, the probability of
infection with toxocara increases (25). A study (31) confirmed that feces and hair samples taken
from dogs contain Toxocara eggs, and letting dogs and cats roam freely is often a reason for the
spread of eggs, as contact with dogs and cats is already another risk factor associated with toxocara,
especially in young people. Researchers believe that the greater number of stray dogs and cats may
increase the degree of environmental contamination with Toxocara eggs (32). Soil contamination
with eggs is the main source of transmission of infection in humans, and the rate of soil
contamination is linked to the number of dogs and cats of different ages (33).
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Laboratory Test Results for Samples Positive for ELISA
1-5 Antioxidant Tests
1-1-5 Catalase (CAT) Enzyme Level

The results of the current study showed an increase in catalase levels in samples positive for ELISA
compared to the control group. The percentage of infected patients was 9.9+1.57 pg/ml compared to
the control group's levels of 15.26+1.62 pg/ml. The results of the statistical analysis showed
significant differences at a 0.01 (P>0.01), as shown in Table 6.

Table 6: Catalase enzyme concentration level (CAT) for people with toxocariasis and the
control group

CAT N .
Catalase Mean + SD Significant Differences
Patients 9.9 +1.57 pg/mi o
Controls 15.26+ 1.62 pg/ml

The mark (**) indicates a significant difference at the p>0.01 level.

This study's findings are in line with those of (34), (35), and (36), who reported that oxidative
alterations caused a substantial drop in catalase levels in individuals infected with Toxocara,
Strongyloides, and Schistosoma. This study's findings contradict those of (37), (38), who suggested
that the body's reaction varies based on the parasite kind, immunological stage, and infection
severity, meaning that this drop may not always be permanent or noticeable. Low levels of the
enzyme catalase in people infected with Toxocara spp. and some other parasitic worms indicate an
imbalance between oxidative stress and antioxidant defenses in the body. Catalase is an important
enzyme produced by cells to protect tissues from the damaging effects of hydrogen peroxide
(H202), which accumulates as a result of metabolic processes and immune activation.

Tissue parasite infections, like those caused by Toxocara, cause the immune system to generate a lot
of reactive oxygen species (ROS), which raises H202 levels. Oxidative stress levels increase when
catalase is absent or present in low amounts, which leads to cell damage and the degradation of
tissues like the liver and lungs, particularly in cases of persistent infections. As a result, measuring
catalase is a crucial signal for determining the degree of oxidative stress and how parasite infection
affects the internal balance of cells.

Superoxide Dismutase (SOD) Levels

The results of the current study showed an increase in the level of superoxide dismutase in the
serum samples positive for the ELISA test compared to the control group. The percentage of levels
in the infected group was 168.48+5.29 pg/ml compared to the control group's levels of
188.19+£10.58 pg/ml. The results of the statistical analysis showed significant differences at a
significance level of 0.01, as shown in Table 7.

Table 7: Superoxide Dismutase (SOD) Levels in People with Toxocariasis Compared to the

Control Group
Superoxide Dismutase 50D Significant Differences
P Mean + SD g
Patients 168.48+5.29 pg/ml ox
Controls 188.19 £10.58 pg/ml

The mark (**) indicates a significant difference at the p>0.01 level.

The current study supports the findings of study (35) that SOD deficiency has detrimental effects on
infections caused by 7oxocara and Schistosoma, while study (36) shown that Strongyloides
significantly inhibits antioxidant systems, including SOD. (37) showed a noteworthy reduction in
SOD in individuals with Ascaris and Toxocara infections. The current study's results are
inconsistent with those of other studies, which found that SOD levels were nearly normal in patients
with chronic Schistosoma and that some cases of Toxocariasis did not show a significant decrease in
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SOD (38). Low levels of the enzyme superoxide dismutase (SOD) in people infected with Toxocara
spp. and other parasitic worms are evidence of oxidative stress disorder resulting from excessive
production of free radicals. SOD acts as the first line of defense in the antioxidant system,
converting toxic superoxide radicals (O2—) to less harmful hydrogen peroxide (H202), which is
then processed by enzymes such as catalase.

The migratory larvae of tissue parasites like Toxocara cause a potent immunological reaction that
strains the antioxidant defense system and depletes SOD by producing an excessive amount of free
radicals. Numerous investigations have demonstrated that a reduction in SOD exacerbates oxidative
stress, resulting in chronic inflammation and cell damage, especially in liver and lung tissue. This
hypothesis is supported by three studies, which show that while decreased SOD is a biomarker of
the degree of oxidative stress brought on by parasitic infection, its persistence without
compensation may cause long-term tissue damage that plays a role in the emergence of chronic
diseases.

References:

1. Krupinska, M., Antolova, D., Totkacz, K., Szczepaniak, K., Strachecka, A., Goll, A., &
Grzybek, M. (2023). Grassland versus forest dwelling rodents as indicators of environmental
contamination with the zoonotic nematode Toxocara spp. Scientific Reports, 13(1), 483

2. Raissi, V., Taghipour, A., Navi, Z., Etemadi, S., Sohrabi, Z., Sohrabi, N., & Raiesi, O. (2020).
Seroprevalence of Toxoplasma gondii and Toxocara spp. infections among pregnant women
with and without previous abortions in the west of Iran. Journal of Obstetrics and Gynaecology
Research, 46(3), 382-388.

3. Santarém, V. A., Panazzolo, G. K., Kmetiuk, L. B., Domingues, O. J., Ferreira, I. B., de Souza
Filho, R. T., ... & Favero, G. M. (2023). One health approach to toxocariasis in quilombola
communities of southern Brazil. Parasites & Vectors, 16(1), 379.

4. Jean.F; Magnaval;Emilie. B; Judith. F.( 2022). Therapy and Prevention for Human
Toxocariasis. Published online2022 Jan22.

5. Holland CV.( 2017). Knowledge gaps in the epidemiology of Toxocara: the enigma remains.
Parasitology; 144: 81-94.

6. Rostami A, Ma G, Wang T,Koehler AV,Hofmann A,Chang BCH, Macpherson CN, Gasser
RB.,(2019).Human toxocariasis_ a look at a neglected disease through an epidemiological
,prism,, .Infecation, Genetics and Evolution,74, 104002 .

7. Andreassen, H. P. et al. (2021). Population cycles and outbreaks of small rodents: Ten essential
questions we still need to solve. Oecologia 195, 601-622.

8. Migalska, M. et al. (2022).Long term patterns of association between MHC and helminth
burdens in the bank vole support Red Queen dynamics. Mol. Ecol. 31, 3400-3415.

9. Morgan, T. M. and Case , L . D. (2013).Conservative sample size Determination for Repeated
Measures Analysis of Covariance .Ann Biom Biostate , 1 .

10. Mahmoud, Ashraf Jamal (2014). The prevalence of toxocariasis in Salah Al-Din Governorate
with immune axes in laboratory mice Balb/c. Ph.D. thesis, College of Education, Tikrit
University.

11. Al-Jubouri, Alhan Jassim Hammad (2021). The effect of toxocariasis on some immune and
biochemical parameters among patients in Al-Dhuluiyah District.

12. Hamad Salem Juma (2012). Serological epidemiology of Toxocariasis and some biochemical
tests in infected individuals in Baiji/Salah al-Din Governorate. Master's thesis, College of
Science, Tikrit University.

150



Journal of Science in Medicine and Life, Volume: 3 Issue: 8 Year: 2025 2992-9202

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Al-Qaisi, Enas Dawood Ramidh (2020). Investigation of Toxocariasis and its effect on some
biochemical variables in some areas of Salah al-Din using ELISA and PCR techniques. Master’s
thesis, College of Education for Girls, Tikrit University.

Santos, E. N. A., Magalhdes, P. K. A,, Santos, A. M., Correia, M. S., Santos, J. C. S., Carvalho
Neto, A. P. M., ... & Matos-Rocha, T. J . (2022). Quality of life of women from a quilombola
community in northeastern Brazil. Brazilian Journal of Biology, 84, e246463.

Santarem, V. A., Panazzolo, G. K., Kmetiuk, L. B., Domingues, O. J., Ferreira, I. B., de Souza
Filho, R. T., & Favero, G. M. (2023). One health approach to toxocariasis in quilombola
communities of southern Brazil. Parasites & Vectors, 16(1), 379.

Oghenezad, D., Abdouli, A., Rahmanian, F., Shaterian, N., Bhaduri, S., Matin, S., and
Taghipour, A. (2024). The global seroprevalence of Toxocara spp. In children: a systematic
review and meta-analysis. Acta Paracytologica, 1-11.

Kong, L., and Peng, H. J. (2020). Current epidemiological situation of human botulism in
China. Advances in Parasitology, 109, 433-448.

De Azevedo P, Lescano SZ, Giuffrida R, Kmitiuk LB, dos Santos AB, Dangodobiam S, et al .
(2021).Serological survey of Toxocara antibodies and risk factors in adolescent and adult
pregnant women in southeastern Brazil. PLoS Negl Trop Dis.; 15:1-13.

Adeel A.A.( 2020). Seroepidemiology of human toxocariasis in North Africa. Adv Parasitol.;
109 : 501 - 34.

Abuseir S. A(2023). systematic review of the frequency and geographic distribution of
waterborne parasites in the Middle East and North Africa. East Med Health J.; 29:151 — 61.

Al-Obaidi, Abeer Ahmed Juma (2018). A comparative diagnostic study of toxoplasmosis in
serum samples of the population of Kirkuk Governorate with the degree of infection effect on
some biochemical parameters in infected individuals. Master's thesis, College of Education for
Girls, Tikrit University.

Bakhshani A, Maleki M, Haghparast A, Parande Shirvan S, Borji H.(2019). A survey on
Toxocara cati eggs on the hair of stray cats :a potential risk factor for human toxocariasis in
Northeastern Iran. Comparative Immunology, Microbiology and infactious Diseases, 64, 10 _13

Bundy, D. A. P.; Tompson, D. E.; Robertson, B. D. & Coope, E. S. (1987). Age relationship of
Toxocara canis seropositivity and geohelminth infection prevalence in two communities in St.
Lucia, west Indies. Trop. Med . Parasitol., 38: 309 — 312.

Fan ,C . K .; Hung ,C . C .; Due , W .Y ,; Liao,C.W .&Su, K. E . (2004) .
Seroepidemiology of Toxocara canis infectionamong mountion aboriginal school children living
incontaminated districts in eastern Taiwan. Trop. Med. Int. Heal., 9(12): 1312-1318. Farideh. E;
Fattaneh. M; Rahil .R; Qasem. A.(202).

Khoshsima-Shahraki M, Dabirzadeh M, Azizi H, Khedri J, Djahed B, Neshat AA.(2019) .
Seroepidemiology of Toxocara canis in children under 14 years referring to laboratories of
Sistan and Baluchestan Province in Southeast of Iran. Iranian Journal of Parasitology, 14(1),
89_94.

Song, H. B., Lee, D, Jin, Y., Kang, J., Cho, S. H., Park, M. S., & Choi, M. H. (2020).
Prevalence of toxocariasis and its risk factors in patients with eosinophilia in Korea. The Korean
Journal of Parasitology, 58(4), 413

Zhou CM, Fan CK. (2020). Seroprevalence of Toxocara spp. Infection in Southeast Asia and
Taiwan. Adv Parasitol ;109:449-63.

Cortes NN, Nunez CR, Guiliana BG, Garcia PA, Cardenas RH.(2015). Presence of anti_
toxocara canis antibodies and risk factors in children from the Amecameca and Chalco regions
of Mexico. BMC Pediatrics, 15, 65.

151



Journal of Science in Medicine and Life, Volume: 3 Issue: 8 Year: 2025 2992-9202

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Holland , C . V .; O'orcain , P .; Taylor , M . R .& Kelly , A . (1995) Seroepidemiology of
toxocariasis in school children . parasitology , 110 : 535 — 545

Ma G, Holland CV, Wang T, Hofmann A,Fan CK, Maizeis RB, Hotes PJ, Gasser RB.(2018).
Human toxocariasis .Lancet Infectious Diseases,18(1),e14-e24.

Merigoeti Y, Giuffrida R, Silva R, Kmytiuk L, Santos A, Biondo A, et al. (2022).Contact with
dogs and cats as a risk factor for human toxocariasis: a systematic review and meta-analysis.
The public front is healing.; 10:854468.

Mendoza Roldan, J. A., & Otranto, D. (2023). Zoonotic parasites associated with predation by
dogs and cats. Parasites & Vectors, 16(1), 55.

Otero D, Alho AM, Nigsse R, Roelfsema J, Overgaauw P, Madeira de Carvalho L.(2018).
Environmental contamination with Toxocara SPP.eggs in public parks and playground sandpits
of Greater Lisbon, Portugal. Journal of infection and Public Health, 11(1),94_98.

El-Shazly, A. M., et al. (2015). Oxidative stress and antioxidant status in children with parasitic
infections. Journal of Parasitic Diseases. DOI: 10.1007/s12639-014-0497-5

Dkhil, M. A,, et al. (2013). Oxidative damage and antioxidant status in Schistosoma mansoni-
infected mice. Pakistan Journal of Zoology. DOI: Unavailable

Al-Attar, A. M., et al. (2018). Oxidative stress and antioxidant responses in Strongyloides-
infected rats. Asian Pacific Journal of Tropical Medicine. DOI: 10.4103/1995-7645.237183

Oliveira, D. S., et al. (2014). Evaluation of antioxidant enzymes in Toxocara canis-infected
patients. Revista da Sociedade Brasileira de Medicina Tropical. DOI: 10.1590/0037-8682-0102-
2013

Ahmed, M. M., et al. (2020). Antioxidant capacity in chronic Schistosoma haematobium
infections. Biomedical Research. DOI: 10.4066/biomedicalresearch.2020.21.

152



