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ABSTRACT

Article history Background and Aims: Toxoplasmosis is a protozoan infection caused
Received: 7 Feb 2023 by a forced intracellular parasite called Toxoplasma gondii, a branch of
Accepted: 28 Jun 2023 the apicomplexa found in humans and numerous species of animals. This

Available online: 30 Sep 2023 stydy aimed to determine the titer of anti-Toxoplasma antibodies in

Keywords patients referred to the Central Laboratory of Ilam City and to define their
ELISA effective factors in the prevalence of this disease using the enzyme-linked
Risk factors immunosorbent assay (ELISA) method.

Seroepidemiologic studies Materials and Methods: The current study was a descriptive cross-

Toxoplasma gondii sectional study with a random sampling of 116 patients' serum referred to

the Central Laboratory of Ilam City. Samples were analyzed using ELISA
for the presence of Immunoglobulin (Ig)M, IgG antibodies against
Toxoplasma gondii.

Results: Twenty-three samples (19.8%) out of 116 serum samples were
detected using anti-Toxoplasma antibodies. Nineteen samples out of these
23 (16.4%) samples were antibody IgG while the other 4 were IgM
antibodies. The results of the Chi-square test showed a significant
difference between IgG-positive titer and sex, level of education, place of
residence, age, and marital status; however, no significant difference was
found between these variables and positive IgM titer.

Conclusion: As a large number of people are susceptible to acute
toxoplasmosis infection and lack proper health information, it is necessary
to adopt monitoring and control measures by health care officials to
prevent the infection through the necessary training and health
recommendations.
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Introduction

Toxoplasmosis is a zoonotic disease caused by
an intracellular parasite called Toxoplasma
gondii. It is one of the most common parasitic
infections in humans with a worldwide
distribution. Although the only definitive host is
a cat, the parasite can infect all warm-blooded
animals and humans [1-5]. Prevalence statistics
in the country vary spatially and according to
differences in culture and health information.
Toxoplasmosis has been reported in 55% and
29% of Northern and Southern Iran, respectively,
and 51.8% in different parts of Iran [2]. In
humans, infection with this parasite has been
reported in all age groups. Humans become
infected through a variety of ways including
consuming water and food contaminated with
oocysts, eating raw or uncooked meat infected
with oocysts, along with the placenta, and organ
transplants [6-9]. Risk factor analyses show that
30% to 63% of human infections occur due to
the consumption of uncooked meat and meat
products [10]. Toxoplasmosis is usually a
benign infection in people with a healthy
immune system and causes no particular
problem. The most prevalent symptom in these
people is general swelling of the lymph nodes,
associated with symptoms similar to infectious
mononucleosis, including fever and chills,
headache, severe fatigue, and muscle pain [11].
Although most Toxoplasma infections are
asymptomatic in healthy individuals, they can
be hazardous in patients with defective immune
systems or following organ transplants [12-15].
There are several methods for assessing the

prevalence of Toxoplasma in humans and

animals. The most common one is the
serological technique immunofluorescence
assay (IFA) and enzyme-linked immunosorbent
assay (ELISA). With these approaches, the
prevalence of antibodies against Toxoplasma in
humans has been reported in different parts of
the country [16-19]. ELISA is a simple
biochemical laboratory method with high
sensitivity, through which, it is possible to
analyze a large number of samples
simultaneously. Antibodies that are formed in
response to certain infections or diseases can
also be detected by this test. The high level of
Immunoglobulin (Ig)M antibody with clinical
symptoms indicates acute infection, and the
high level of 1gG antibody indicates chronic
toxoplasmosis infection [16, 19]. The ELISA
test is an economical and accurate test in which
a blood sample is taken and centrifuged at high
speed. After separating the blood serum from
the particles, a reagent (conjugate) is added to
the blood serum that stains the solution and
detects the presence of antiviral antibodies. It is
normally used to detect antigens or antibodies.
One of these two substances is fixed in the solid
bed and is used to track the latter [17].

Therefore, due to the sensitivity of the
ELISA method in determining the titer of
antibodies against parasites and lack of
comprehensive knowledge and lack of
appropriate information in the field of common
diseases, the serological study of the prevalence
of human toxoplasmosis in patients referred to
the Central Laboratory of Illam City is

necessary.
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Materials and Methods

Study population

The present descriptive cross-sectional study
was performed in 2019 in one set of random
116 blood samples of patients referred to the
Central Laboratory of Ilam City. This
laboratory is the largest laboratory in the
province and several doctors refer their
patients to the mentioned laboratory and
individuals are referred to them from various
parts of the country. initially, the participant's
consent was obtained before sampling.
During the completion of a questionnaire,
demographic information of individuals such
as gender, age, marital status, education level,
and place of residence were recorded. This
study was approved by the ethical committee
of llam University of Medical Sciences, Iran.
(Code: 978049/1135).

Serum sample preparation

Firstly, 3 ml of venous blood was taken from
each patient, poured into the clot tube, and
centrifuged at 2500 g for 10 min to separate the
serum. The serum was then poured into 2 ml
micro-tubes and stored at a temperature of -20 °C
until experimenting. Afterward, the patient code
and sampling date were printed on each sample.
ELISA test

Secondly, the relevant ELISA kits and serum
samples are taken out of the freezer and
placed at room temperature. To examine both
antibodies, each patient's serum was first fully
vortexed, then using a dilute SD buffer and IgM
antibody level, the patients' IgG using a kit
made by Trinity Biotech Company and with
ELISA reader (Stat fax 4200, USAD) in the

wavelength of 450 nm was evaluated according
to the protocol of each kit and antibody
concentration in terms of Immune Status Ratio
(ISR) was reported that according to the
instructions in the kit manufacturer, negative
samples (0.9 > ISR) were excluded from the
study while positive (ISR < 1.1) and suspicious
samples (0.9 < ISR <1.1) were maintained for
further studies.

Statistical analysis

The results were analyzed using the statistical
software SPSS 20 and the data were then
compared with the Chi-square test. Value was

to be significant at p < 0.05.
Results

The results of this study demonstrated that 23
(19.8%) out of 116 serum samples had anti-
Toxoplasma antibodies, while the remaining 93
(80.2%) had no antibody against Toxoplasma
(Table 1). 19 samples (16.4%) of these 23
samples were antibody 1gG while the other 4
(3.4%) were IgM antibodies (Fig. 1).
Antibodies (IgG positive and IgM negative)
were found in 18 (15.5%) samples, and only
one sample (0.9%) was positive for both
antibodies (IgG positive and 1gM positive).
Among the mentioned individuals, only three
cases (2.6%) were observed with IgM positive.

Regarding gender, 104 (89.7%) were male and
12 (10.3%) were female. The percentage of IgG
antibodies in men and women was 11.53% and
58.3%, respectively. On the other hand, the
amount of IgM antibody was 1.9% in men and
16.7% in women. There was a significant
relationship between gender (male and female)

and IgG antibody positivity (p < 0.05), but there
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was no significant relationship between sex,
and IgM antibody positivity (p > 0.05, Table 2).
The maximum age of the subjects in this
study was 70 years old, while the least age
was four years old. Among age groups, the
highest prevalence of IgG antibodies was
observed in the age group 31-40 years
(42.8%) and IgM antibody in the age group
over 50 years (12.5%), and the antibody
process increases with age. The results of
the Chi-square test showed a significant
difference between the age groups of the
subjects and the prevalence of 1gG antibodies
(p < 0.05), but no significant difference was
found between the age groups of the subjects
and the prevalence of IgM (p > 0.05) (Table
2). Concerning the location, the results
showed that the level of IgG was 30.3% and
the level of IgM was 3.03% in rural areas. In
urban areas, 1gG and IgM levels were 10.8%
and 3.6%, respectively. There was a

significant relationship between people with

positive IgG in urban and rural areas (p <
0.05), but no significant difference was found
between people with positive IgM in urban
and rural areas (p > 0.05, Table 2).

The results revealed that serum levels of IgG
and IgM antibodies in illiterate people are
higher than in educated people and there was
also a significant relationship between
positive 1gG in illiterate people and educated
people (p < 0.05, Table 2). In this study, out
of a total of 116 serum samples, 47 serum
samples (40.5%) related to single individuals,
and 69 samples (59.5%) related to married
individuals were examined. The serum level
of both antibodies in married individuals
showed an increasing trend. Results statistical
test indicated a significant difference between
single and married IgG-positive individuals
(p < 0.05), but there was no difference in
IgM-positive antibodies between single and
married individuals (p > 0.05, Table 2).

Percent

@ IgM positive antibodies

19G positive antibodies

No anti-toxoplasma antibodies

Fig. 1. Frequency of positive and negative antibodies in patients referred to the Central Laboratory of llam City
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Table 1. Frequency of serological prevalence of human toxoplasmosis in patients referred to the Central
Laboratory of llam City

Variables Frequency Percent
<12 9 7.8
12-20 22 19.0
21-30 10 8.6
31-40 4 34
Range-age (years)
No anti-toxopl 41-50 <0 31.1
o .an |-_ oxoplasma - 50 1 103
antibodies
No anti-toxoplasma 93 80.2
antibodies
Range-age (years) <12 2 1.72
anti-toxoplasma 12-20 5 4.31
antibodies 21-30 3 2.58
31-40 2 1.72
41-50 8 6.89
> 50 3 58.2
anti-toxoplasma 23 19.8
antibodies
Total 116 100.0

Table 2. Frequency of serological prevalence of human toxoplasmosis based on demographic variables in
patients referred to the Central Laboratory of Ilam City

. Risk Frequency  1gG positive  IgM positive P-Value
Variables
factors N (%) N (%) N (%) 1gG IgM
Sex Male 104 (89.7) 12 (11.53) 2 (1.9)
0.002 0.113
Female 12 (10.3) 7 (58.3) 2 (16.7)
<12 10 (8.6) 1 (10) 0 (0.0) 0.042 0.198
12-20 27(23.3) 5 (18.5) 0(0.0) 0.004 0.238
21-30 16 (13.8) 5 (31.2) 1(6.2) 0.003 0.108
Age range (years)
31-40  7(6) 3(42.8) 0(0.0) 0.002 0.531
41-50 40 (34.5) 3(7.5) 1(2.5) 0.015 0.101
>50 16 (13.8) 2 (12.5) 2 (12.5) 0.010 0.088
Place Cit 83 (71.6 9(10.8 3(3.6
_y ( ) ( ) (3.6) 0.025 0.841
Village 33 (28.4) 10 (30.3) 1(3.03)
Level of education Iliterate 11 (9.5) 6 (54.5) 2(18.2)
. 0.045 0.104
Literate 105 (90.5) 13 (12.4) 2(1.9)
Marital status Married 69 (59.5) 14 (20.3) 3(4.3)
. 0.001 0.493
Single 47 (40.5) 5 (10.6) 1(2.1)
The P-value is considered significant at <0.05
Discussion
The present study displayed that a large toxoplasmosis infection. There are various
percentage of people in llam are prone to acute methods for detecting Toxoplasma parasites
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including serological methods such as ELISA,
indirect IFA, Electro chemi luminescence
Immunoassay, histology, parasite isolation, as
well as molecular methods such as polymerase
chain reaction. The most common technigques
are IFA and ELISA, of which ELISA is more
sensitive [16-18]. Therefore, it was used as an
efficient method to evaluate the titers of
antibodies against this protozoan. According to
this method, 19 samples (16.4%) had IgG
antibodies and 4 samples (3.4%) had IgM
antibodies which was by the reported results of
Aqgeely et al. In Jazan [20]. Similar studies
conducted in Urmia by Rasouli et al. In 2010
and Davoodi et al. 1gG-positive serum titer
against Toxoplasma gondii was estimated to be
47% and 36.5% and IgM was 3.5% and 6%,
respectively [17, 21]. The results of the above
studies were higher than the results obtained in
the present study. This bias can be due to
differences in food culture, climate, personal
and environmental health, prevalence, or
density. Oocyte-repellent cats in these areas
have differences in the type of statistical
population tested as well as the sensitivity of
different methods in the evaluation of
toxoplasmosis. Transmission of the infection
depends on the level and frequency of contact
with these factors [16-18, 22, 23]. In the
present study, the prevalence of IgG positive
cases was higher among rural residents
(30.3%) than wurban residents (10.8%).
However, in the case of IgM antibody, this
amount was lower in rural areas than in urban
areas. These results are similar to studies
conducted in Mianeh, Gorgan, Urmia, and
Khoy counties [16, 17, 21, 24]. In contrast to

studies conducted in Qazvin and Chaharmahal
Bakhtiari States, the number of positive serum
cases in the city was reported to be higher
compared to rural areas [25]. Studies showed
that the number of positive serological cases in
hot and humid areas is generally high. These
findings also indicated that this number
increases with age. According to previous
research, its prevalence in lran varies in
different parts of the country [17]. In this
study, the age group of 31-40 and above
among the age groups had the highest
prevalence of IgG and IgM antibodies,
respectively, which can be directly related to
the age of individuals as the possibility of
infection with the parasite increases with age.
This age group showed a significant difference
with 1gG antibody titer compared to other age
groups, but no significant difference was
observed with the prevalence of IgM, with
previous studies from other parts of the world
and the country match or difference can be
detected. The study of Davoodi et al. (2012)
claimed that the highest serum level of
antibodies is in the age group of 31-40 and
women more than men [17].

In another study conducted in the city of
Urmia, similar results were obtained [21]. The
results of the present study are consistent with
the results of the above-mentioned studies. In
other studies conducted by Tabatabai et al. and
Manouchehri Naeini et al. it is shown that by
increasing age, the number of positive serum
cases exhibits an increasing trend [25, 26]. In
contrast to studies in Venezuela and Croatia,
the number of positive serum cases was

reported in children under the age of 15 [27,
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28]. In this study, the prevalence of antibodies
tended to be higher in females than in males.
This finding is consistent with the results of
research conducted by Rasouli et al. in Urmia
City and Manouchehri Naeini et al. in
Chaharmahal Bakhtiari Province [21, 25]. In
the present study, positive serum levels of IgM
and IgG antibodies were higher in the married
group than in the single group showing a
significant difference between single and
married 1gG-positive individuals, but no
significant difference was observed in the
prevalence of positive IgM between single and
married individuals. Similar results were also
obtained in the study of Davoodi et al. (2010)
and Rasouli et al. (2012) held in the cities of
Urmia and Mianeh for serological evaluation
of the prevalence of toxoplasmosis in patients
referred to the laboratories [17, 21]. In this
study, the highest serum level of IgG and IgM
antibodies was reported in illiterate people and
the lowest belonged to the educated ones.
There was a significant relationship between
the level of positive antibodies and the level of
education of individuals indicating the lack of
awareness of these people towards literate
people in the community. These results are
similar to the research of Davoodi et al. in
Mianeh City, Saeedi et al. in Gorgan City,
Rasouli et al. in Urmia City, and Manouchehri
Naeini et al. in Chaharmahal Bakhtiari
Province [13, 14, 17, 19]. Therefore, education
can be regarded as a crucial factor in reducing
the prevalence of Toxoplasma. However, studies
in Turkey, Qazvin city, and Hamedan city

showed no significant relationship between the

level of education and the level of positive serum
antibodies [26, 29, 30]. The prevalence of serum
levels of Toxoplasma antibodies and the high
susceptibility of this parasite in this city are
related to multiple factors. These factors include:
eating poorly cooked meat, reflecting the special
eating habits of the people of the region, high
traffic of stray cats around houses and parks, and
the expulsion of resistant oocysts by infected
cats. There is a possibility of widespread
contamination of soil and environment. Other
factors of transmission such as contamination of
food and vegetables along with the lack of
healthy drinking water are among other key
factors in the transmission of the organism that
should be taken into consideration.

Conclusion

The results of this study, considering the
centrality of the laboratory to some extent,
can indicate the status of immunity and
susceptibility to  this  disease, and
recognizing the risk factors affecting this
parasite can have a significant impact on
reducing the prevalence of this organism.
Therefore, it is necessary to educate and
increase awareness about the ways of
transmission and the importance of this
disease and to use it in educational and

prevention programs in the region.

Conflict of Interest
The authors have no conflicts of interest to declare.

Acknowledgments

We sincerely thank the staff of the Central
Laboratory of Ilam City for their cooperation in
collecting samples.

244 International Journal of Medical Laboratory 2023;10(3): 238-246.



S. Veisy et al.

References

[1]. Thomasson D, Wright EA, Hughes GM, Dodd
NS, Cox AP, Boyce K, et al. Prevalence and
coinfection of Toxoplasma gondii and Neospora
caninum in Apodemus sylvaticus in an area
relatively free of cats. J Parasitol. 2011; 138:
1117-123.

[2]. Azizi HR, Shiran B, Borjian Boroujeni A, Jafari
M. Molecular survey of toxoplasma gondii in
sheep, cattle and meat products in chaharmahal va
bakhtiari province, Southwest of Iran. Iran J
Parasitol. 2014; 9(3): 429-34.

[3]. Gharekhani J. Toxoplasma gondii infection in
domestic animals in Hamedan, Iran: a sero-
epidemiological ~ study. Bulletin  UASVM
Veterinary Medicine 2014; 71 (1): 68-72.

[4]. Liyanage KLDTD, Wiethoelter A, Hufschmid J,
Jabbar A. Descriptive comparison of ELISAs for
the detection of toxoplasma gondii antibodies in
animals: A systematic review. Pathogens 2021;
10(5): 605.

[5]. Ahmadpour GR, Ezatpour B, Hadighi R,
Oormazdi H, Akhlaghi L, Tabatabaei F, et al.
Seroepidemiology of toxoplasma gondii infection
in pregnant women in west Iran: determined by
ELISA and PCR analysis. J Parasit Dis. 2017;
41(1): 237-42.

[6]. Cong W, Huang SY, Zhou DH, Zhang XX,
Zhang NZ, Zhao Q, et al. Prevalence and genetic
characterization of Toxoplasma gondii in house
sparrows (Passer domesticus) in Lanzhou, China.
Korean J Parasitol. 2013; 51(3): 363-67.

[7]. Hill D E, Dubey J P. Toxoplasma gondii
prevalence in farm animals in the United States.
Int J Parasitol. 2013; 43: 107-113.

[8]. Jiang HH, Li MW, Xu MJ, Cong W, Zhu XQ.
Prevalence of toxoplasma gondii in dogs in
zhanjiang, southern China. Korean J Parasitol.
2015; 53(4): 493-96.

[9]. Mousavi-Hasanzadeh M, Sarmadian H,
Ghasemikhah R, Didehdar M, Shahdoust M,
Maleki M, et al. Evaluation of Toxoplasma gondii
infection in western Iran: seroepidemiology and
risk factors analysis. Trop Med Health 2020;
48(1): 35.

[10]. Opsteegh M, Langelaar M, Sprong H, Hartog L
D, Craeye SD, Bokken G, et al. Direct detection
and genotyping of Toxoplasma gondii in meat
samples using magnetic capture and PCR. Int J
Food Microbiol. 2010; 139(3): 193-201.

[11]. Khalil MK, Elrayah IE. Seroprevalence of
Toxoplasma gondii antibodies in farm animals
(camels, cattle, and sheep) in Sudan. Journal of
Medicine and Animal Health 2011; 3(3): 36-9.

[12]. Khan A, Dubey GP, Su CH, Ajioka JW,
Rosenthal BM, Sibley LD. Genetic analyses of
atypical Toxoplasma gondii strains reveal a fourth

clonal lineage in North America. Int J Parasitol.
2011; 41: 645-55.

[13]. Roqueplo C, Halos L, Cabre O, Davoust B.
Toxoplasma gondii in wild and domestic animals
from new Caledonia. Parasite 2011; 18: 345-48.

[14]. Dubie T, Terefe G, Asaye M, Sisay T.
Toxoplasmosis: Epidemiology with the emphasis
of its public health importance. MRIMMS.
2014;2(4): 97-108.

[15]. Wang JL, Zhou DH, Chen J, Liu GX, Pu WB,
Liu TY, et al. The prevalence of antibodies to
Toxoplasma gondii in horses in Changji Hui
Autonomous Prefecture Xinjiang, northwestern
China. Braz J Vet Parasitol. 2015; 6(1): 1-5.

[16]. Saeedi M, Bakhshandeh Nosrat S, Ghaemi E,
Hedayat Mofidi M, Koohsar F, Behnampour N.
Seroepidemiology of anti-toxoplasma antibodies
in women referred for marriage consultation.
Journal of Gorgan University of Medical Sciences
2002; 4(9): 64-71.

[17]. Davoodi J, Sadagiyan M, Bahman Shabestari A,
Rasouli S, Khodadadi A, Jafary K. Survey on
serologic prevalence of human toxoplasmosis in
males and females referred to centeral Medical
Laboratory in the Mianeh city by ELISA method.
Vet J Islamic Azad Uni Tabriz Branch 2012; 6(1):
1435-445,

[18]. Hooshyar H, Bagherian T, Heidarzadeh Z.
Seroprevalence of toxoplasmosis in  women
referred to Kashan Refrance Laboratory 2008-2012.
Tolooebehdasht 2015; 14(1): 24-32.

[19]. Song Y, Zhao Y, Pan K, Shen B, Fang R, Hu M,
et al. Characterization and evaluation of a
recombinant multiepitope peptide antigen MAG in
the serological diagnosis of Toxoplasma gondii
infection in pigs. Parasites Vectors 2021; 408(14):
1-10.

[20]. Ageely H, El-Gayar EK, Perveen Khan D, Najmi
A, Alvi A, Bani I, et al . Seroepidemiology of
Toxoplasma gondii amongst pregnant women in
Jazan Province, Saudi Arabia. J Trop Med. 2014;
2014: 913950.

[21]. Rasouli S, Khodadadi A, Seyed Mostafaei M.
Survey on serologic prevalence of human
toxoplasmosis in Urmia City by
Electrochemiluminescence Immunoassay
(ECLIA) method. Comparative biopathology of
Iran 2010; 6(4): 115-22.

[22]. Djurkovic-Djakovic O, Dupouy-Camet J, Van der
Giessen J, Dubey JP. Toxoplasmosis: overview
from a one health perspective. Food Waterborne
Parasitol. 2019; 15: 54.

[23]. Tenter AM, Heckeroth AR, Weiss LM.
Toxoplasma gondii: from animals to humans. Int J
Parasitol. 2000; 30(12-13): 1217-258.

International Journal of Medical Laboratory 2023;10(3):238-246. 245


https://www.hindawi.com/journals/jtm/2014/913950/

SEROPREVALENCE OF TOXOPLASMA GONDII ANTIBODIES IN ILAM

[24]. Kazemi E, Hooshyar H, Khorrami A,
Gharagozlou F. Seroepidemiology of Toxoplasma
gondii infection among pregnant women in public
hospital in Khoy, Northwest of Iran. International
Avrchives of Health Sciences 2017; 4(2): 27-30.

[25]. Manouchehri Naeini K, Heidari Soureshjani E,
Jafari M, Parchami S, Karimi G, Abdizadeh R.
Prevalence of Toxoplasma gondii infection in
healthy volunteer blood donors using serological
and molecular methods from Chaharmahal
Baknhtiari province, Southwest Iran. Jundishapur J
Microbiol. 2019; 12(5): 91042.

[26]. Tabatabaie F, Mafi M, Mafi H, Golestani M,
Sadeghi M, Jalalizadegan B, et al. Seroprevalence
of and risk factors for Toxoplasma gondii among
pregnant women in Abyek township of Qazvin
Province, Iran. Asian Journal of Pharmaceutical and
Clinical Research. 2015; 8(1):1-3.

[27]. Punda-Polic V, Tonkic M, Capkun V. Prevalence
of antibodies to Toxoplasma gondii in the female
population of the County of Split Dalmatia, Croatia.
Eur J Epidemiol. 2000; 16(9):875-77.

[28]. Diaz-Suarez O, Estevez J. Seroepidemiology of
Toxoplasmosis in women of childbearing age from
a marginal community of Maracaibo, Venezuela.
Rev Inst Med Trop Sao Paulo. 2009; 51(1):13-17.

[29]. Ertug S, Okyay P, Turkmen M, Yuksel H.
Seroprevalence and risk factors for Toxoplasma
infection among pregnant women in Aydin
province, Turkey. BMC Public Health. 2005;
5(1):66.

[30]. Fallah M, Rabiee S, Matini M, Taherkhani H.
Seroepidemiology of toxoplasmosis in primigravida
women in Hamadan, Islamic Republic of Iran,
2004. East Mediterr Health J. 2008; 14(1): 163-71.

246 International Journal of Medical Laboratory 2023;10(3): 238-246.



