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Abstract

Toxoplasmosis is a zoonotic disease caused by the parasite Toxoplasma
gondii. It is widespread worldwide and infects most warm-blooded animals,
including humans. The present study included 219 blood samples from pregnant
women. ELISA was used to detect toxoplasmosis infections, where 1gG and IgM
were used to detect chronic and acute infections, respectively. Cytokine levels (IL-
10, IFN-y) were also detected in infected and uninfected pregnant women to
determine the extent to which their levels in the blood are affected by acute and
chronic infections with the parasite. The results of the study showed that acute
toxoplasmosis infection led to a significant increase in the levels of IFN-y and IL-10
in infected pregnant women compared to uninfected pregnant women. On the other
hand, chronic infection with toxoplasmosis led to a significant increase in the level
of IL-10 in infected pregnant women compared to uninfected pregnant women,
while the increase in the level of IFN-y was not significant in pregnant women
infected with acute toxoplasmosis compared to uninfected pregnant women.
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1. Introduction

During natural infection with the Toxoplasma gondii parasite, after the parasite passes the
host's intestinal barrier, dendritic cells are the first cells to confront the parasite [1]. Cytokines
are among the essential factors for maintaining innate and adaptive immunity to limit the
spread of Toxoplasma gondii infection, as many cytokines are produced when dendritic cells
(antigen-presenting cells APCs) as well as B and T cells are activated [2]. Immunity to
Toxoplasma gondii begins with multiple types of cellular immune response, such as
lymphocytes, monocytes, macrophages, and cytokines [3].Cytokines have an important role
in controlling acute and chronic Toxoplasma gondii infection during pregnancy [4].

IL-10 is a major immune cytokine with many uses. It is secreted mainly by macrophages,
monocytes, dendritic cells, mast cells, B lymphocytes, helper T cells, as well as CD8T cells.
IL-10 is one of the cytokines of the second group, which consists of nine Elements (IL-10,
IL-19, IL-20, IL-22, IL-24, 1L-26, IL-28, IL-28B, I1L-29) based on the location of their coding
genes and protein structure [4] [5].It has been found that this cytokine works to prevent the
killing of Toxoplasma gondii by human macrophages, and in response to the parasite, it
works to suppress cellular immunity and reduce diseases associated with the infection [6].1t
acts as a primary inhibitor against pro-inflammatory processes, as it is considered an
immune-modulating cytokine [7] [8].

Due to the intracellular life cycle of Toxoplasma gondii, the most important factors that
contribute to immune responses are cytotoxic T cells and helper T cells that participate in the
immune response and the formation of cytokines, the most important of which is IFN-y
[9].Mucosal and systemic cellular resistance is the basis of acquired immune defense against
infection with the parasite Toxoplasma gondii, which leads to the production of INF-y. Stem
cells have an important role in cellular resistance to infection through the production of the
main cytokine 1L-12, which enhances and develops the production of INF-y [10] [11]. The
INF-y pathway is the first line of defense against Toxoplasma gondii infection in different
hosts [12]. IFN-y helps reduce the parasitic load in the host during infection, as cytokine
signals affect the immune system, which leads to preventing the differentiation of Th2 helper
T cells, which leads to the activation of macrophages and cytotoxic T cells to enhance
phagocytosis and the production of free nitric oxide. All of these measures work to reduce
Parasitic load [13].Interferon-gamma has an important role in switching to bradyzoite
production during chronic toxoplasmosis, as well as in activating cytotoxic T cells and other
cells, which is important for the survival and continuation of the host [14].

The current study aimed to detect the effect of chronic and acute infection on the level of
cytokines IFN-y and IL-10 in pregnant women attending Al-Rifai General Hospital in Al-
Rifai city - Dhi Qar.

2. Materials and methods

The current study included 219 blood samples from pregnant women that were collected
from July 2023 to December 2023 at Al-Rifai General Hospital - Dhi Qar. About 3 ml of
venous blood was drawn from each woman using disposable medical syringes after
sterilization The area from which blood was to be drawn. After that, the blood sample was
left at room temperature for 10 minutes and then placed in a centrifuge at a speed of 3000
rpm for 10-20 minutes. After that, the serum was placed inside a plastic test tube (Eppendorf)
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and then transferred to a cooling device (refrigerator). Deep freezer and store it at -20°C until
the required tests are carried out.

The infection with Toxoplasma gondii was detected by ELISA using 1gG and IgM
antibodies kit to detect chronic and acute infection, respectively. An ELISA device also was
used to analyze the study samples to detect levels cytokines (IL-10, IFN-y) in the serum.

2.1 Study design

After analyzing, samples were divided into three groups:-

1- Non-infected samples (control group)
2- Chronic infected samples
3- Acute infected samples

IL-10, IFN-y were analyzed for the three groups to reveal the effect of acute and chronic
infection on blood cytokines.
2.2 Data analysis

SPSS for windows operating system was used for statistical analysis. Data were analyzed
by using T- test.

3. Results

The current study was conducted on 219 samples from pregnant women at Al-Rifai
General Hospital - Dhi Qar Governorate, the results of the current study revealed that
infection with acute toxoplasmosis led to a significant increase (p<0.005) in the level of IL-
10, about (89.57+6.9) pg/ml in infected pregnant women comparing to uninfected women
(67.15 +£2.7) pg/ml (Figure 1).

The study also showed that the infection with acute toxoplasmosis led to a significant in
the level of IFN-y about (78.5£8.3)pg/ml in pregnant women with acute toxoplasmosis
comparing to uninfected women (57.3%4.2) pg/ml (Figure 2).

Relating to chronic infection with toxoplasmosis the study revealed a significant increase
in the level of IL-10 (81.97+ 7.1) pg/ml in infected pregnant women comparing to uninfected
pregnant women (67.15+2.7) pg/ml (Figure 3)

while The results revealed no significant increase in IFN-vy level of IFN-y about (66.13 +
3.3) pg/ml in infected women and about (57.3= 4.2) pg/ml in uninfected pregnant women
(Figure 4).
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Figure 3- The effect of chronic toxoplasmosis on the level of 1L-10
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Figure 4- The effect of chronic toxoplasmosis on the level of IFN-y
4. Discussion

The current study showed that infection with acute and chronic toxoplasmosis led to a
significant increase in the level of IL-10. This was evident from the results of the study
conducted by the researcher [15] The level of interleukin 10 is 5 times higher in people with
acute toxoplasmosis, as it has an important role in the inflammatory response during the acute
phase of infection. The results of the current study were different from the results by
researcher [16] in Baghdad, which indicated that the level of IL-10 is lower in pregnant
women with acute toxoplasmosis compared to uninfected women. Some studies have shown
that IL-10 and some other cytokines have an important role in the innate immunity to
Toxoplasma gondii and affect the adaptive response, as these cytnokines act as immune
modulators during the acute phase of infection [7] [17].

The results of the current study showed that infection with acute toxoplasmosis led to a
significant increase in the level of IFNy. This is similar to what the researcher [18] found in
his study that he conducted on pregnant women in Brazil, regarding an increase in the level
of IFNy during the acute phase of the infection, on the one hand, while the results were
different from what the researcher found regarding a decrease in the level of IFNy during the
chronic phase of the infection. on the other hand. These results were in agreement with the
findings of researcher [19] in Brazil, who indicated in his study that there was a significant
increase in IFNy levels in pregnant women with chronic toxoplasmosis compared to those
who were not infected. The reason for this may be due to the important role of interferon-
gamma in enhancing the adaptive immune response and controlling parasite replication
during chronic infection [20].Interferon-gamma, derived from T cells and natural killer cells,
controls the cysts and thus controls chronic Toxoplasma gondii [21]. The results of the
current study agreed with the results of the study conducted by [22] in Dhi Qar, which
indicated that the level of IFNy rises during the acute phase of infection, while the current
results were different in terms of the level of IFNy during the chronic phase of infection, as
The researcher's study indicated a decrease in the level.
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