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Abstract

This stody included 100 women, 75 women with recurrent miscarriages (one or more miscarriages) and 23 women without
previous miscarriages and without any infection (control group), The study included a number of immunclogical tests, and these
tests included estimation of the levels of immunoglobuling (immunoglobulin G and immunoglobulin M) for Toxoplasma gondii,
and measuring the level of the hormones prolactin and progesterone, as well a3 measuring some cytokines (interleukin 27), The
study showed that the prevalence of infection with Toxoplasma gondii parasite was the highest within the age groups (23-34
years), and it was found through the study that there was a significant increase in the concentration of IgG and IzM, as well as a
significant difference in the level of prolactin hormone between infected and control women, The results of the statistical analysis
at the 0.01 probability level showed that there were significant differences, as it was found that there was a decreaze in the
hormone prolactin amounted to (136.7 = 29.4 ng/ml) in the infections compared to the control, while the progesterone hormone
was not affected by the initiation of Toxoplasmosis, as it was found that there was a significant increase in the level of IL-27
amounting to (121.1 £ 202 pg/ml) in the infected compared with the control group. The study objectives alzo included the effect
of toxoplasmosis on the level of antibodies, the level of hormones, and the level of IL-27, depending on the age groups. The
study zlso showed the highest frequency of abortions in women who have had one recurrent mizcarriage compared to those who
have had two or three miscarriages.
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Introduction

Toxoplasmosis arises as a result of infection with the parasite
I Gongii found in the feces of infected cats with Oocysts or
eating contaminated meat that is undercooked and containing
the infectious phase in the form of tissue cysts, which has a
complex and multiple life cycles, and the asexual life cycle
occurs in humans and mice As for the sexual life cyele, it
occurs only in cats that are the final host of the parasite, and
the parasite can be transmitted directly from the mother to the
fetus, especizlly during the first trimester of pregnancy,
leading to miscarriages. It can primarily infect the central
nervous system of the fefus and  this  leads to
underdevelopment Mental illness or death that ends with the
pregnant woman's miscarriage of that fetus (Emilie et al,
2017), Toroplasma parasite T. gondii i3 an obligatory zoonotic
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the parasite that can infect living organismes and the infection
may be without clinical symptoms. This parasite also causez a
vartety of clinical dizeazes in humans and animals. Therefore,
thiz disease iz considered an opportunistic disease for weak
mmmunity (Mahfouz et al, 2019) There is also a close
relationship between chronic toxoplasmosiz and the age of
infected perzons (Zhou et al, 2011; Shakir et al, 2020) The
percentage of infected perzons ranges between 63-30% in
human szocieties, and the rate of infection varies in countries
depending on several factors, including health, social and
other factors such as gender and ape and other environmental
factors. The most common source of infection iz the|
consumption of raw or undercooked meat, as well as when
zanitary conditions are poor (Balasudaram et al., 2010; Vas et
al, 2011).
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The hormones of the human body change during pregnancy
and thus affect the immune response of women, and this
increases the chance of infection due to the diminished initial
inflammatory response of the body, especially the antibodies
to the parasite. Also, the progestogen hormone has a different
effect on toxoplasmosis disease, as it leads to exacerbation of
infection or to limit the reproduction of the parasite (Leticia et
al., 2014) Since progesterone is produced in the ovaries,
uterus, and brain (Speroff et al., 1999), the decrease in the
concentration of progesterone during miscarriages comes in
response to the mother’s immune system to reject the fetus by
suppresses modulatos uterine contraction, and the decrease in
the concentration of progesterone is associated with abortion
during the first three months From pregnancy (Naji & Tahrr,
2015) As for the hormone prolactin, it was observed that the
infection of women with this parasite decreases, as this
hormone is secreted from the lactotrophic cells of the anterior
lobe of the pituitary gland (Kaur et al., 2003) As for the role of
IL-27 during toxoplasmosis, it gave an important insight into
its biological activity, as well as confirmed its importance in
immune regulation during infection, as IL-27 inhibits the
differentiation of Thl17 cells during toxoplasmosis because
Th1l7 cells work to increase pathogenicity during
toxoplasmosis (Fitzgerald et al., 2007).

Materials and Methods

100 serum samples were collected to determine the antibodies
(IgG, IgM) to toxoplasmosis using test by gpbas E411 and
wsing Elecsvs Toxe IzG Test Kit and Elegsvs Toxg IeM Test
Kit produced by the Indian company Roche and its effect on
the levels of the hormenes prolactin and progesterone and the
level of IL-27 where depends. The principle of the test is on
the interaction between the immune antibodies present in the
patient’s serum with antigens. The AFTAS technique was also
used to measure hormones, using the PRL AFTA kat
progesterone kit, and ELIZA technique to measure the level of
IL-27. Also, a test kit for interleukin 27 from the American
company Elabscience was used. It was found that 73 samples
were infected with the dizease Toxoplasma and 235 non-
infected control samples, ages ranged between 19-43 years.

Statistical Analysis

The results were statistically analyzed according to the
analysis of variance (ANOVA), the (F test) and the (T-test)
and uszing the statistical program (minitab), and the arithmetic
means were compared to determine the significant differences
between them using the (drabken) multinomial test with the
probability level of 0.05 and 0.01.

Results

A study of 73 samples of zborted women infected with
Toxoplasmosis in the city of Tikrt and conducted a
serclogical examination for them using the test by Cobas E411
to detect antibodies (IgG, Igh). The results of the current
study show in Table 1. that patients with age group 25-34
severely injured or infected compared to another group where
they reported 42.7% and age group 19-24 reported 32.0%, age
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group 35-45 reported 25 3% of infection based on a P-value of
0.627.

Table 1. Number and percentage of infection, distributed
by age groups

Age group Patient control
earz)
14-19 24 32.0 ] 36.0
12-3M 32 2.7 ] 320
3545 1% 253 ] 320
Sum 73 100 23 100
M=
Chi-Sauare = 0933 P-Valua =0.627

The results of the statistical analysis using the ANOVA Table
at the 0.01 probabidlity level showed that toxoplasmosis s
closely associated with abortion bazed on the examined
immunoglobulin IgG, Ighd. A significant increase in the
concentration of IgG was observed, amounting to 1.037 =
0.107 in the aborted women compared to the control, and an
increase in the concentration of Ighd was also observed. It
was 3.6 £ 0.3 as shown in Table 2.

Table 2. Concentrations of IgG, Igm antibodies for
Toxoplasmosis in the study groups.

Groups Toxoplasmosis
Positive 1gG Positive IgM
Meani SD Meani SD
Patient
1.037 + 0.107 361 03
Control 0381+ 0.017 0.348-0.065
P-Value 0.0004 0.305

A variation in the level of hormones was observed in women
suffering from toxoplasmosis as shown in Table 3.

There were significant differences if the prolactin hormone
was recorded 156.7+£29.4 ng/ml and progesterone (0.465 +
0.012 pg/ml) compared to the hormones of non-toxoplasmic
women who reported prolactin levels (209.7+43.4ng/ml) and
progesterone (0.875+0.115 pg/ml).

Table 3. Evaluation of the level of the hormones prolactin
and progesterone in the study groups.

Hormone Positive Negative P-Value | Normal value

Prolactin 156 + | 2097 4 | 0010 318-3.2ng/ml
29.4 ng/ml 43.4 ng/ml

Progesterone 0.465 i 0.875 i 0.0003 0.1- 12.0
0.012 0.115 ng/ml
pg/ml 0.215 pg/ml

P<0.01**

A variation in the level of IL-27 was also observed in women
suffering from toxoplasmosis, as shown in Table 4. The
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results of the statistical analysis using the ANOVA Table at
the 0.01 probability level showed significant differences, as
the average concentration of 1L-27 was (121.1 £ 29.2pg/ml).
in the female patients while in the control group (78.2 £ 15.0
pg/ml).

Table 4. Relationship of kinetics

Cytokines Positive Negative P-Value
IL-27 12114292 | 7824150 | 0:0003
ml/pg ml/pg

Table 5. shows the hormone levels in women with
toxoplasmosis, as the results of the statistical analysis using
the ANOVA Table at the probability level of 0.05 showed
that there were significant differences if the prolactin
hormone recorded a decrease (137.4 d+28.1pg/ml) in the age
group (Hamoud et al., 2021; Hussein et al., 2014; Kadhim &
Al-awadi, 2013) as well. The results of the statistical analysis
at the 0.01 possibility level showed that there were no major
variations between the three age groups of the patients, as the
progesterone hormone recorded a significant decrease in the
three age groups.

Table 5. The effect of injury on the level of the hormones
prolactin and progesterone and its relationship to age

groups

Hormone 19-24 25-34 45-35 P-Value

PRL 13740 =+ | 17600c + | 1517cat | 00
28.1 ng/ml 40.30 ng/ml | 34.7ng/ml

Progesterone | o yosob + | 0.4611b + | 054700t | %0003
0.1422pg/ml | 0.114pg/ml | 0.135 pg/ml

Table 6. shows the level of interleukin 27 in women with
toxoplasmosis, as the results of the statistical analysis using
the ANOVA table at the 0.01 likelihood level showed that
there were important changes if IL-27 recorded its highest
elevation (125.78 a + 30.43pg/ml) in the age group (19- 25)
and below (117.09 a+ 28.99 pg/ml) in the age group (25-34).

Table 6.The effect of infection on the ratios of interleukin
27 and its relationship to age groups.

Cytokines 24-19 34-25 45-35 P-Value
125.78a 1 | 117.09a + | 122.70a +
IL-27 3043 mlpg | 28.99mljpg | 29.87 mippg | 00004

P<0.01**

Discussion

The rate of IgM antibody indicates To acute infection, while
IgG antibodies may increase in 2-4 weeks after infection and
gradually rise for several weeks and then remain at a low
level for rest time, while repeated exposure to infection may
lead to a high rate of antibodies for a longer time In the
current study we found that the proportion of women
Abortions are higher In the age group between 25-34 years
(42.7%). These results are supporting the findings of other
study(Abdul-Aziz, 2015; Kadihm, 2020). In addition, (Anwar
& Al-Bayati, 2018) suggested that the highest abortion rate is
in the age group 21-30 years. Various studies have stated that
the risk of miscarriage and infertility increases with the age
of the woman, the occurrence of chromosomal abnormal eggs
increases significantly with age. It also showed that elderly
women have fertility.

PRL P<0.05*
Progesterone P<0.01**

Problems were due to the deterioration of egg quality and
others. The results also supported by other study (Al-Doury,
2018; Al-Rawi, 2019; Al-Shammary, 2014; Chiad & Hama,
2019). Where a clear decrease in the level of the hormone
prolactin was found in women with toxoplasmosis, and a
decrease in the level of the hormone progesterone was found.
This result is identical to what was reached (Naji & Tahrr,
2015), (Zamil, 2017).

The levels of hormones in women with toxoplasmosis,
depending on the age groups, showed that the level of the
hormone prolactin reached the lowest value (137.4 d + 28.1
ng/ml) within the age group (Kadihm, 2020), while the
progesterone hormone was normal, and this result was
identical to what was reached by (Bedir et al., 2015) where
many of the defensive functions of the immune system are
affected by sex hormones through the effect of these
hormones It stimulates immune cells and produces cytokines
to trigger an immune response (Foitikova et al., 2010).
Where progesterone plays an important role in reproductive
and non-reproductive tissues, including immune cells, as it
has a role in development, differentiation, and reproduction
(Elizabeth et al., 2013) where there is a relationship between
sex hormones and infection with microbes that affect
autoimmune diseases that often affect women.The current
study also recorded significant differences between the group
of women infected with toxoplasmosis and the control group,
as it was proven that the average IL-27 concentration in the
patients reached the highest valuel25.78 a + 30.43 pg/ml
compared to the control (78.2 £ 15.0 pg/ml) and this is
consistent with what was reached by (Kadihm, 2020) and
(Al-Taei et al., 2015). It is one of the anti-inflammatory
cytokines and is important in immunity against the parasite.
It works on balancing the immune response to reduce
immune pathology and get rid of pathogenic infections.
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[t also plays a major role in eliminating intracellular microbes
during infection. It iz also important in passive immune
modulation during the chronic phase of inflammation. Which
i3 important in reducing the severity of tissue injury and
dysfunction of the organs (Yoshida, 2015). It acts as an anti-
inflammatory, which has an inhibitory role, and acts as an
anti-inflammatory in the immune response of Thl, Thl, and
Thl7 (Belle et al, 2016). The results of the current study
showed at the 0.01 probability level that there were
significant differences between parasite infection and the
number of abortions. The highest percentage was 46.7%
when the number of miscarriages was 1, and the lowest
percentage was 21.3% when the number of abortions was 3,
and the reazon for the emergence of the highest infection rate
among wotmen who suffer From a one-time abortion to the
rupture of the cyst located in the wall of the uterus due to the
expansicn that cccors during pregnancy, leading to the
release of the parasite and infection of the fetus. Also, the
suppression of immunity in the mother during pregnancy
causes reactivation of chromic infection and releaze of the
parasite from the cyst and penetration into the tissues of the
placenta and infection of the fetws, which leads to abortion,
and that the rise in the rate of single abortion may be due to
the ignorance of most women of their infection with
Toxoplasma gondii before marriage, and that their pregnancy
and the accompanying problems at its inception necessitated
conducting various diagnostic tests to determine the causes of
thiz pregnancy threatened with abortion, which confirmed
that he had Toxoplasma infection and reguired rapid
treatment periodic. This result iz consistent with the findings
of both researchers (Agrawal et al, 2016; Ahmed, 2017;
Mahmood & Shareef, 2019).

[Table 7. Number and percentage of infection, distributed
according to the number of abortions

The number of | Infected U Not infected U
miscarriages

] 1] 0.0 22 230

1 15 46.7 2 8.0

2 24 32.0 1 40

3 14 21.3 0 0.0

Total 75 100 25 100
#==#Chi-Square = 84.790 P-Value = 0.00002
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