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Abstract

Introduction: Toxoplasmosis is a common infection between humans and animals in the world. In its congenital form, the
causative agent of the disease is transmitted through the mother’s placenta to the fetus. Acquired infection is caused by eating
oocysts that the cat excretes with feces or through contaminated meat. In people who have problems with the immune system,
in malignant patients, in people who do organ transplants, and in patients with AIDS, the infection may be acute and fatal.
This study aimed to investigate the prevalence of IgM and IgG anti-Toxoplasma gondii antibodies in the blood serum of urban
residents and livestock farmers of Tabriz, Iran, in 2021.

Methods: The blood of 50 urban residents and 50 livestock farmers was taken for sampling. The patient’s arm vein was used for
blood sampling. Then, the blood was kept at 37 degrees Celsius for 15 minutes and centrifuged (2000 rounds for 10 minutes).
After centrifugation, the sera were carefully poured into a microtube and frozen and kept for an enzyme-linked immunosorbent
assay (ELISA) test.

Results: The study of the frequency distribution of toxoplasmosis by ELISA method in urban residents and livestock farmers in
Tabriz and suburbs showed that out of 100 studied people, 36 cases (36%) of the total had anti-toxoplasma IgG titer higher than
normal (positive). In the group of positive cases of toxoplasmosis in livestock farmers, 24 (48%) out of 50 cases had a higher-
than-normal titer, which is considered positive. Further, out of the 50 urban people surveyed, 12 cases (24%) had titers higher
than normal, which is considered positive. In the study of the frequency distribution of anti-toxoplasma IgM antibody by ELISA
method in urban people and livestock farmers, 36 positive cases and 64 negative cases were observed out of 100 people, and15
out of 50 urban people (i.e., 30% of urban people) had IgM titer higher than normal. Moreover, an examination of 21 people out
of 50 livestock farmers (42%) indicated higher than normal IgM titers.

Conclusion: This study indicated that IgG and IgM antibody titers are higher in livestock farmers than in urban residents, and this
suggests a relationship between occupation and toxoplasma infection. Therefore, the need is raised for extensive research at the
national level to reduce the disease in livestock farmers and urban residents.
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Introduction

Since the existence of humans, there has been a close
relationship between man and animals, which is either
for providing food, protecting and guarding life, or
meeting their emotional needs. Therefore, in addition to
meeting the needs of man, this close relationship creates a
problem for humans and sometimes for animals. Among
these problems, we can refer to the important diseases
common between humans and animals, some of which
cause fatal infections in both the animal owner and the
animal itself (1). Toxoplasmosis is a common disease
whose final host is the cat, and its intermediate host is

humans and other mammals. This disease also causes
abortion in animals and induces a lot of damage (2).
This disease does not cause many problems in cats, but
it creates many problems in intermediate hosts such as
humans, especially in pregnant women and people with
weakened immune systems. Toxoplasma gondii is an
obligate intracellular parasite with worldwide distribution
and belongs to the order Coccidia (3). Serological
information shows that 20% to 75% of different
populations are chronically but asymptomatically affected
by the tissue cyst form of this infection (4). As long as the
body’s immune system is active, the parasites appear as
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cysts (chronic form), but if the body’s immune system is
reduced or impaired, it will become active, and its clinical
symptoms can be revealed. Considering the increasing
incidence of acquired immunodeficiency syndrome
(AIDS) and cancer in the world, in which the immune
system is weakened and considering that cancer patients
and those receiving organ transplants use drugs that
weaken the immune system, and toxoplasmosis and other
opportunistic secondary infections appear. Accordingly,
this study was conducted to identify the parasite in these
people as much as possible (5,6). In this study, an attempt
was made to investigate the level of Toxoplasma infection
in livestock farmers and urban residents in Tabriz and its
suburbs to obtain information on the serum levels of this
parasite and the frequency of people infected with this
disease. It is hoped that other efforts will be made in other
cities to acquire complete information about the incidence
of this disease among different people. The present study
was carried out with regard to the mentioned problems
in order to increase awareness of the epidemiology of
toxoplasmosis in Tabriz in 2021.

Materials and Methods

The participants included 50 urban residents and 50
livestock farmers who had their blood taken for sampling.
The patient’s arm vein was used for blood sampling.
Then, the blood was kept at 37 degrees Celsius for 15
minutes and centrifuged (2000 rounds for 10 minutes).
After centrifugation, the sera were carefully poured into
a microtube and frozen and kept for an enzyme-linked
immunosorbent assay (ELISA) test (Figures 1 and 2).

To conduct the ELISA tests, the IgG and IgM anti-T.
gondii IgG and IgM ELISA test kits were used according
to the protocol of the Pishtaz Medical Company. To
evaluate the results of the ELISA test, we read the optical
absorption of the standards and samples with the help
of an ELISA reader at a wavelength of 450 nm. The
current test kits have the ability to measure IgM and IgG
antibodies against Toxoplasma with high sensitivity and
specificity. For quantitative calculations, a standard curve
diagram was drawn using the average optical absorption
of the standards and their known concentration. In a
normal population, the cut-off value is the standard
equivalent of 10 IU/mL. Values below this curve are
considered negative, and values above this value are
considered positive.

Statistical Methods

SPSS statistical software was used to analyze the data,
which is described by central indicators, and ¥* statistical
tests were also employed.

Results
The study of the distribution of the frequency of
toxoplasmosis by ELISA method in urban people and
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Figure 1. Sera Collected From Patients Inside a Microtube

Figure 2. The Stages of Doing ELISA Tests With the ELISA Device. Note.
ELISA: Enzyme-linked immunosorbent assay

livestock farmers in Tabriz, Iran, and suburbs indicated
that out of 100 people, 36 people (36%) of the total were
positive and had anti-toxoplasma IgG titer higher than
normal (Table 1). Moreover, in the group of positive
cases of livestock farmers, 24 out of 50 people (48%) had
a higher-than-normal titer, which is considered a positive
titer. Likewise, 12 cases (24%) out of the 50 surveyed
urban people had titers higher than normal, which is
considered positive.

In the investigation of the frequency distribution of
anti-T. gondii IgM antibody by ELISA method in urban
livestock farmers, out of all 100 examined people, 36
positive cases and 64 negative cases were observed, as
illustrated in Table 2. Further, 15 cases out of 50 urban
people (i.e., 30% of urban people) had IgM titer higher
than normal. Additionally, as observed in Table 3, 21
cases out of 50 livestock farmers (42%) had IgM titers
higher than normal, 12 out of 50 (24%) urban people had
a higher than normal IgG titer, and 24 out of 50 (48%)
livestock farmers, had IgG titer higher than normal.
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Table 1. Distribution of the Frequency of Toxoplasmosis in Urban People
and Livestock Farmers According to IgG

Positive Negative Total

Number %  Number % Number %

Urban people and
Livestock farmers

Total 36 36 64 64 100 100

36 36 64 64 100 100

Table 2. The Frequency of IgM Anti-Toxoplasma Antibodies in Urban People
and Livestock Farmers

Number  Positive Percentage
Anti-Toxoplasma IgM antibody in urban 100 30
people
Anti-Toxoplasma IgM antibody in 100 4

livestock farmers

Table 3. The Frequency of Anti-toxoplasma IgG Antibody in Urban People
and Livestock Farmers

Number Positive Percentage

Percentage frequency of anti-Toxoplasma

1gG antibody in urban people 100 24

Percentage frequency of anti-Toxoplasma

1gG antibody in livestock farmers 100 48

Discussion

The rate of positive cases of anti-toxoplasma IgG
antibody in urban people and livestock farmers of Tabriz
was determined to be 24% and 48%, respectively, using
the ELISA method. The comparison of this ratio with
the studies conducted in other regions of Iran indicates a
relatively smaller difference (7,8).

In the present study, which was conducted on 100
people, 36 cases (36%) had appreciable anti- T. gondii
IgG titer. In a study in Thailand, the amount of specific
anti- T. gondii IgG and IgM antibodies in healthy people
was reported to be 2.3% and 0%, respectively. In another
study in which 108 people were used as the control for
cancer patients, 19.4% and 0.9% had significant positive
IgG and IgM titers, respectively (9,10). Moreover,
Martino and colleagues reported that out of 41 cases of
patients who underwent bone marrow transplantation
in the transplant center, 94% were positive for T. gondii
before transplantation, and 73% had the disease before
undergoing bone marrow transplantation, which was
moderate to severe (11).

In this study, which was conducted on urban people
and livestock farmers, 36% had a significant positive titer
for Toxoplasma, indicating a difference compared with
the studies of Martino et al. In other words, infection
is more common in hot climates and low-altitude areas
than in cold climates and mountainous areas, and it is
more common in wet areas than in dry areas. Probably,
this situation depends on the suitable conditions for
sporulation and survival of oocysts in the environment
because sporulation stops at temperatures above 37°C

and below 4°C, and oocysts remain active in moist soil
for more than a year, but they lose their infectivity power
in brightness and heat more than 66 degrees centigrade.
Cultural habits and the health of people may also play a
role. In general, infection is less common in cold and
mountainous regions and very hot regions (12). This can
justify the difference of positive percentages in the study by
Martino and colleagues in Europe and the current study.

Some studies did not find a significant relationship
between gender and the prevalence of infection (13). In
this study, the prevalence of toxoplasmosis in urban people
and livestock farmers was 24% and 48%, respectively,
which is statistically significant and shows a relationship
between occupation and toxoplasma infection. In
America, the prevalence of antibodies increased by one
percent for every year of increase in age (14,15).

In a study that was conducted on bone marrow
transplant recipients and donors from 2001 to 2004,
220 donors and transplant recipients were tested for
Toxoplasma serology, and the results indicated that eight
people were donors and recipients of toxoplasma-positive
serum, and 59 transplant recipients were seropositive
(high risk) for toxoplasma. In addition, 12 people were
positive donors for transplant, and 141 people were
negative donors and negative recipients for Toxoplasma.
In total, 67 people (30%) were diagnosed as high risk for
Toxoplasma infection (16,17).

The results of this study reveal the prevalence of
Toxoplasma (24% in urban people and 48% in livestock
farmers), and the study by others shows a 30% prevalence.
In a study conducted by Arbabi et al in 1993, the
prevalence of infection in urban areas and in the entire
urban community was estimated to be 47.6% and 44.8-
50.4%, respectively (18).

In another study, Saeedi et al investigated
seroepidemiology of anti-Toxoplasma antibodies in
women referred for marriage counseling and found
a significant relationship between IgM positivity and
contact with cats. In addition, this study considered the
relationship between the consumption of unboiled milk
and the positivity of anti-Toxoplasma antibody, and
finally, a significant relationship was obtained between
the consumption of unboiled milk and the positivity
of IgG (19). This reflects the concordance of this study
with our study, so the possibility of consuming unboiled
milk is high in livestock farmers; hence, the antibody
titer against Toxoplasma is higher in livestock farmers
compared to urban people, and this issue was confirmed
in the present study.

Suggestions

Considering the importance of long life in humans and
the need for more help to maintain the health of humans,
it is suggested to carry out a general investigation on
the presence of Toxoplasma among these people, which
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turns from chronic to acute form. Toxoplasma detection
in people is very important and should be implemented
in all countries. It is better for the Ministry of Health to
allocate a budget for research on Toxoplasma and use
more accurate methods than ELISA such as polymerase
chain reaction (PCR) and parasite isolation from
blood or body fluids (e.g., parasite isolation and tissue
examination), which are considered powerful diagnostic
methods. The specificity and value of the positive PCR
result is almost 100%, while the specificity of the ELISA
test is 96.4%. The PCR method is not routinely performed
today due to its time-consuming and expensive nature. In
less developed places, previous methods such as indirect
immunofluorescence can be used for the serological
investigation of Toxoplasma. In the present study, due
to the limited time and space, the information review is
valid for the same range and specific time, but to extend
the work, future studies should be conducted at different
times and places such as hospitals and universities and
among pregnant women and high-risk people.

Acknowledgments

We thank and appreciate all the patients and staff of medical
centers in Tabriz for their cooperation in blood sampling and
collecting blood samples.

Author Contributions

Conceptualization: Seyed Razi Bahavarnia.

Data Curation: Farzad Ordoobadi, Amirhosein Lali.
Formal Analysis: Farzad Ordoobadi.

Funding Acquisition:All of Authors

Investigation: Amirhosein Lali.

Methodology: Seyed Razi Bahavarnia

Project Administration: Seyed Razi Bahavarnia
Resources: Seyed Razi Bahavarnia, Maryam Moghaddam.
Supervision: Seyed Razi Bahavarnia

Writing—original draft preparation: Maryam Moghaddam.
Writing—review and editing: Seyed Razi Bahavarnia
Validation: Maryam Moghaddam.

Visualization: Amirhosein Lali, Maryam Moghaddam.

Conflict of Interests
The authors of the article declare that they have no conflict of interests.

Ethics Issues
All medical ethical rules have been fully observed in this study.

References

1. Robert-Gangneux F, Dardé ML. Epidemiology of and
diagnostic strategies for toxoplasmosis. Clin Microbiol Rev.
2012;25(2):264-96. doi: 10.1128/cmr.05013-11.

2. Pappas G, Roussos N, Falagas ME. Toxoplasmosis snapshots:
global status of Toxoplasma gondii seroprevalence and
implications for pregnancy and congenital toxoplasmosis.
Int J Parasitol. 2009;39(12):1385-94. doi: 10.1016/j.
ijpara.2009.04.003.

3. Zhang K, Lin G, Han Y, Li J.
toxoplasmosis  and

Serological diagnosis of
standardization. Clin  Chim Acta.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2016;461:83-9. doi: 10.1016/j.cca.2016.07.018.

Turunen H, Vuorio KA, Leinikki PO. Determination of IgG,
IgM and IgA antibody responses in human toxoplasmosis by
enzyme-linked immunosorbent assay (ELISA). Scand ] Infect
Dis. 1983;15(3):307-11. doi: 10.3109/inf.1983.15.issue-3.12.
Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma gondii:
from animals to humans. IntJ Parasitol. 2000;30(12-13):1217-
58. doi: 10.1016/s0020-7519(00)00124-7.

Mohammed Hamad MN. Metals explain the relationship
between Toxoplasma gondii, influenza virus, and COVID-19:
a hypothesis. Int ) Med Parasitol Epidemiol Sci. 2022;3(4);108-
109. doi: 10.34172/ijmpes.2021.10.

Garedaghi Y, Firouzivand Y, Luca |. Prevalence of
endoparasites and their zoonotic significance in wild rabbits
of Ahar city, Iran. Am J Anim Vet Sci. 2022;17:31-4. doi:
10.3844/ajavsp.2022.

Parasites. Available frm: http://www.cdc.gov/ncidod/dpd/
parasites/toxoplasmosis/factsht. Toxoplasmosis.Htm.
Cornelissen AW, Overdulve P, van der Ploeg M. Determination
of nuclear DNA of five eucoccidian parasites, Isospora
(Toxoplasma) gondii, Sarcocystis cruzi, Eimeria tenella, E.
acervulina and Plasmodium berghei, with special reference
to gamontogenesis and meiosis in I. (T). gondii. Parasitology.
1984;88(Pt 3):531-53. doi: 10.1017/s0031182000054792.
Dobrowolski JM, Sibley LD. Toxoplasma invasion of
mammalian cells is powered by the actin cytoskeleton of
the parasite. Cell. 1996;84(6):933-9. doi: 10.1016/s0092-
8674(00)81071-5.

Martino R, Bretagne S, Einsele H, Maertens J, Ullmann AJ,
Parody R, et al. Early detection of Toxoplasma infection by
molecular monitoring of Toxoplasma gondii in peripheral
blood samples after allogeneic stem cell transplantation. Clin
Infect Dis. 2005;40(1):67-78. doi: 10.1086/426447.

Martino R, Maertens ], Bretagne S, Rovira M, Deconinck E,
Ullmann AJ, et al. Toxoplasmosis after hematopoietic stem
cell transplantation. Clin Infect Dis. 2000;31(5):1188-95. doi:
10.1086/317471.

Yazar S, Yaman O, Eser B, Altuntas F, Kurnaz F, Sahin I.
Investigation of anti-Toxoplasma gondiii antibodies in patients
with neoplasia. ] Med Microbiol. 2004;53 (Pt 12):1183-6. doi:
10.1099/jmm.0.45587-0.

Montoya JG, Liesenfeld O, Kinney S, Press C, Remington JS.
VIDAS test for avidity of Toxoplasma-specific immunoglobulin
G for confirmatory testing of pregnant women. ] Clin
Microbiol. 2002;40(7):2504-8. doi: 10.1128/jcm.40.7.2504-
2508.2002.

Dubey JP, Beattie CP. Toxoplasmosis of Animals and Man.
London: CRC Press; 1988.

Mele A, Paterson PJ, Prentice HG, Leoni P, Kibbler CC.
Toxoplasmosis in bone marrow transplantation: a report of two
cases and systematic review of the literature. Bone Marrow
Transplant. 2002;29(8):691-8. doi: 10.1038/sj.bmt.1703425.
Montoya ]G, Liesenfeld O. Toxoplasmosis. Lancet.
2004;363(9425):1965-76. doi: 10.1016/s0140-
6736(04)16412-x.

Arbabi M, Talari SA, Asmar M. Seroepidemiology of
toxoplasmosis in Kashan, 1993. Feyz. 1997;1(2):29-37.
[Persian].

Saeedi M, Bakhshandeh Nosrat S, Ghaemi E, Hedayat Mofidi
SM, Kohsar F, Behnampour N. The prevalence of Toxoplasma
antibodies in women during marriage consultation in Gorgan.
J Gorgan Univ Med Sci. 2002;4(1):64-71. [Persian].

© 2022 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the

original work is properly cited.

22 |

Int ] Med Parasitol Epidemiol Sci Volume 3, Number 1, 2022


https://doi.org/10.1128/cmr.05013-11
https://doi.org/10.1016/j.ijpara.2009.04.003
https://doi.org/10.1016/j.ijpara.2009.04.003
https://doi.org/10.1016/j.cca.2016.07.018
https://doi.org/10.3109/inf.1983.15.issue-3.12
https://doi.org/10.1016/s0020-7519(00)00124-7
https://doi.org/10.34172/ijmpes.2021.10.
https://doi.org/10.3844/ajavsp.2022
http://www.cdc.gov/ncidod/dpd/parasites/toxoplasmosis/factsht.Toxoplasmosis.Htm
http://www.cdc.gov/ncidod/dpd/parasites/toxoplasmosis/factsht.Toxoplasmosis.Htm
https://doi.org/10.1017/s0031182000054792
https://doi.org/10.1016/s0092-8674(00)81071-5
https://doi.org/10.1016/s0092-8674(00)81071-5
https://doi.org/10.1086/426447
https://doi.org/10.1086/317471
https://doi.org/10.1099/jmm.0.45587-0
https://doi.org/10.1128/jcm.40.7.2504-2508.2002
https://doi.org/10.1128/jcm.40.7.2504-2508.2002
https://doi.org/10.1038/sj.bmt.1703425
https://doi.org/10.1016/s0140-6736(04)16412-x
https://doi.org/10.1016/s0140-6736(04)16412-x

