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ABSTRACT:

The protozoan parasite Toxoplasma gondii is responsible for the causing diseases, including toxoplasmosis (acute and latent),
which is one of the most common. Latent toxoplasmosis is a risk factor that may bring about a thyroid disorder when it is present
during pregnancy. The goal of the study was to find out if latent toxoplasmosis has anything to do with thyroid problems in
pregnant women. Blood samples were taken from two hundred and fourteen pregnant women hospitalized at various hospitals in
the governorate of Erbil. ELISA was used for the detection of Toxoplasma IgG antibodies as well as the determination of blood
thyroid hormone levels. In all, 23.3 % of specimens were Toxoplasma gondii 1gG positive. The levels of thyroxin (T4) were
shown to be positively correlated with latent toxoplasmosis (p=0.026), but those of thyroid stimulating hormone (TSH) and
triiodothyronine (T3) were less than 0.05. The characteristics of abortion (p=0.042), age, city, area, blood type, employment, diet,
animal interaction, sickness, and vitamin D level were all determined to have no relation to whether or not a person tested positive
for Toxoplasma IgG. In conclusion, latent toxoplasmosis significantly affected the rate of T4 secretion during pregnancy. T3 and
TSH showed no correlation with latent toxoplasmosis. Women who are pregnant need to know more about toxoplasmosis to avoid
its harmful effects. This has a significant impact on the number of abortions that are caused by the parasite at hand.
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1. INTRODUCTION:

Toxoplasma gondii is an important food and it is also associated with an increase

borne pathogen because it is an obligate parasite
of host cells which causes recurrent toxoplasmosis
(Mageed et al., 2014). One-third of the population
worldwide has been infected with T.gondii
(Galvan-Ramarez et al., 2014). The Oocyst stage
of this parasite can be more dangerous than the
tissue cyst stage. Eighty percent of
immunocompromised persons may experience
occurrences without any symptoms (Waujcicka et
al., 2014). Abortion and severe damage to the
developing brain system of the fetus are two of the
many negative outcomes associated with
toxoplasmosis. Toxoplasmosis is more prevalent
during the second and third trimesters of
pregnancy,
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in inflammatory thyroid conditions (Montazeri et
al., 2018).When enters the body during pregnancy,
the Toxoplasma parasite will move via the blood
and lymph to various regions of the body
including the thyroid gland. Once there, the
parasite will alter the function of the thyroid gland
as well as the hormones that are released. The
normal operation of physiological systems is
contingent upon the presence of thyroid
hormones. Because of this, it is extremely
important to know that there are many factors,
including (environmental factors, genetic factors,
or intrinsic ones) that influence levels of (TSH)
(Babic Leko et al., 2021). Thyroid follicular cells
are stimulated to generate thyroxin (T4) and
trilodothyronine (T3) by the thyroid-stimulating
hormone (TSH). Thyroxin (T4) accounts for 80%
of the inactive portion of thyroid hormone, while
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triiodothyronine (T3) accounts for 20% of the
active portion of thyroid hormone. The
iodothyronine deiodinases are responsible for the
removal of iodine, which is the first step in the
process that changes inactive T4 to active T3
(Raghuwanshi et al., 2014). The levels of thyroid-
stimulating hormone (TSH) and thyroid hormone
can vary by up to 65% from person to person
owing to hereditary factors; however, many
environmental factors can also influence thyroid
function (Babi¢ Leko et al., 2021). According to
researches carried out by (Cao et al., 2021;
Kankova et al., 2014; Valizadeh et al., 2022), T4
and TSH levels, which are significantly predictive
of thyroid function, increase and fluctuate as a
result of the presence of Toxoplasma gondii
during pregnancy. It was shown that pregnant
women with latent toxoplasmosis had a slight
increase in the thyroid hormones levels in their
bodies. In mice affected by toxoplasmosis, there
has also been evidence of thyroid dysfunction
(Shapira et al., 2012). Individuals who had
toxoplasmosis had higher levels of all three
hormones (TSH, T3, and T4), based on the results
of additional research that was conducted by (Saki
et al., 2016). These researchers found that healthy
controls had lower amounts of each hormone
(Wiersinga, 2019).

2. MATERIALS AND METHODS

The current study was performed at Koya
University’s  science and health research
center (SHRC) between September 1, 2021, and
July 1, 2022.

2.1. Study design

The design of the investigational research is a
series of processes that are classified into four
categories. One ofthese groups is the collection of
blood samples in pregnant women, which is two
hundred fourteen samples of blood collected from
pregnant women. Testing employing (ELISA)
technology was used in tests of the immunological
parameter to identify Toxoplasma 1gG. And tests
of biochemical are performed to determine the
number of thyroid hormone levels in the body.

2.2. Study participants
A population of the study consisted of 214
pregnant women aged between (18-45) year’s
old attending four hospitals in Erbil
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governorate. A questionnaire was designed to
collect demographic information including:
age, city, area, blood type, employment, diet,
animal interaction, sickness, and vitamin D
level from the study participants.

2.3. Sample collection

During the second and third trimesters of their
pregnancies, 214 pregnant women were taken to
the Public Hospital in Erbil and Hospitals in
Koya, during 1/7/ 2021 to 1/1/ 2022 had an entire
of 6 ml of whole blood collected from them using
the standard venipuncture method. This included
women who were in the control group as well as
those who were in the patient group. After
separating the serum from the whole blood
samples by centrifuging them at three thousands
r/min for 10 minutes, the serum was placed in
sterile tubes, where they were aliquoted and
frozen at -80 degrees Celsius until used.

2.4.diagnosis Methods

2.4.1 Detection of IgG antibody against
Toxoplasma gondii

The indirect ELISA approach was used,
and Toxoplasma-IgG 96 well plates that had been
coated with Toxoplasma antigen were included in
the analysis were utilized as the testing platform.

2.4.2 Detection of biochemical parameter

Sandwich enzyme-linked immunosorbent
assay is often applied for thyroid stimulating
hormone (TSH), whereas competitive ELISA is
utilized for screening for (T4 and T3). These
examinations were carried out on a total of ninety
samples of T. gondii-1gG, of which 50 were found
to be positive and 40 were found to be negative.

2.5. Statistical Analysis

Using Graph Pad prism, the concentration
of each ELISA test was estimated (Version8.0.2).
Moreover, the application SPSS (kind 26, Inc.,
Chicago, Illinois, United States) was employed to
evaluate the data and the Chi-square test was
applied to compare the nominal values of the
negative and positive groups of T.gondii 1gG. In
addition, the t-test was used to compare the means
of continuous data.



Aimed at the goal of determining the risk
factors of T. gondii infection in pregnant women,
binary logistic regression analysis was utilized,
and the association between serological
parameters and T. gondii IgG was determined by
using Pearson's correlation coefficient. By
evaluating the ROC curve, Results from
serological tests were analyzed for determining
specificity and sensitivity.

3. RESULTS

Overall (23.36%) of all blood samples
analyzed from pregnant women were positive for
T. gondii IgG, while (76.63%) of samples were
seronegative of T. gondii 19gG. 47.70% of samples
were taken from the second trimester and 52.3%
were taken from the 3rd trimester.

Using the chi-square test, results showed
that there were no statistically significant
differences between the T.gondii 1gG seropositive
and seronegative groups about the following
parameters: trimester, age, city, location, blood
group, employment, dietary habits, animal
contact, race, disease, and vitamins, except for the
criterion of abortion (p = 0.040), none of the
characteristics were significant. According to the
findings, pregnant women who are infected with
toxoplasmosis are at a higher risk of having an
abortion than pregnant women without the
infection (OR= 1.0, p = 0.0310). Even though
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blood groups A positive and O positive were extra
numerous than others in seropositive samples,
these differences were not statistically significant.
Regarding the animal contact trait, the fact that
66.0% of patients with toxoplasmosis had no
animal interaction is statistically insignificant.
Using the Independent T-test, the mean difference

in blood thyroid hormone levels between
confirmed infected pregnant women with
toxoplasmosis and  healthy controls  was

calculated. The average mean of TSH, T3, and T4
levels of patient groups, plus standard deviation,
were 2.79+1.805, 2,13+0.629, and 13.03+3.35
respectively, which  were statically no-
significant(Figurel).

The personal correlation was used to
investigate and examine the connection between
toxoplasmosis and thyroid hormones. In the
situation where Toxoplasma-lgG were positive for
the patient, the p-values for TSH and T3 were not
significant. (0.60 And 0.68) respectively, but the
p-value for T4 (0.02) was significant.

The examination of ROC curves provided
a detailed look into the disparities that were
discovered between thyroid hormones. The AUC
value for T4 is the highest (0.60), and it has a
sensitivity of 56% while maintaining a specificity
of 32%. In addition, the area under the curve
(AUC) for TSH was 0.46, while the AUC for T3
was 0.51 (Figure 3).
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Figure 1: Box plots illustrating the differences in the distributions of blood TSH, T3, and T4 levels between patient groups and
control groups
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Figure 2: The relationship that exists between T.gondii 1gG
and thyroid hormones (TSH, T4, and T3)
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Figure 3: ROC Curve of TSH, T3, and T4 with Specificity
and Sensitivity
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4. DISCUSSION

The estimation of T. gondii seropositivity
in pregnant women raises the risk of infection in
both the fetus and the infant, as well as the risk of
reactivation of infection in people with weakened
immune systems. Toxoplasmosis is more
prevalent in other countries, such as Jordan has a
prevalence of 47.10%, Iran has a prevalence of
75.70%, Yemen has a prevalence of 45.40%,
Malaysia has a prevalence of 13%, and Brazil has
a prevalence of 24.1% (Ait Hamou et al., 2021;
Gelaye et al., 2015). The prevalence of
toxoplasmosis was found to be 12.3% in lIraq,
which is lower than the reported prevalence in
those other countries (Barzinji, 2021). There was a
wide range of variation in the frequencies of
T.gondii seropositivity because of the differences
in the geographical distribution of the parasite, the
climatic conditions, and the eating habits of the
participants (Odeniran et al., 2020; Tarekegn et
al., 2020). In addition, the genetic history of both
the parasite and the host, as well as the kind of
immune response that is generated by the parasite,
have a role in the transmission of the infection
(Bamba et al., 2017; Negero et al., 2017).
Concerning the age group component, the findings
of research by Laboudi (Laboudi et al., 2021)
were not consistent with our findings. It was
shown that the different age groups as well as the
seropositivity of T.gondii in pregnant women were
statistically significant (p = 0.027). (Dubey et al.,
2012) found that there is no significant link
between the presence of T.gondii antibodies and
age groups at this stage. This conclusion is in line
with our findings. The lack of a significant
correlation between age and T. gondii infection is
probably attributable to the fact that the current
study only included a small number of pregnant
women. The results of the study conducted by
(Barzinji, 2021) are in agreement with our
findings this is consistent with our study findings
in the blood groups, whereby although blood type
(O) had a higher prevalence of Toxoplasma-lgG
seropositive samples (42% of total samples), these
results were not statistically significant (p>0.05).
Concerning the nature of patients' interactions
with animals, 66% of seropositive patients had no
contact with animals, although this finding was
statistically insignificant. There were other reports
of non-significant T.gondii seropositivity with
animal interaction (Amin and Merdaw, 2021). On



the other hand, (EI-Shqgangery et al., 2017; Negero
et al., 2017) found a significant relationship
between Toxoplasma seropositivity and contact
with cat because cat feces play a significant role in
the transmission of T.gondii due to their high
Oocyst load. However, other researches (Agmas et
al., 2015; Awoke et al., 2015) have demonstrated
a substantial correlation between owing cats and
T. gondii seropositivity. The results indicated that
56% of pregnant women who are Toxoplasma-
seropositive consume vegetables; however, these
results were not statistically significant. Raw meat
and vegetable diet was not associated with
toxoplasmosis  seroprevalence, according to
(Bamba et al., 2017; Negero et al., 2017). In the
same setting, substantial associations were
discovered between abortion history and
Toxoplasma-IgG positive. This is consistent with
(Kalantari et al., 2021) studies that indicated a
substantial association between frequent abortions
in pregnant women and toxoplasmosis. However,
contrary to the findings of (Laboudi et al., 2021),
IgG seropositivity was greater among pregnant
women with a history of abortion. As connected to
the risk factor of Vitamin D insufficiency and
seropositivity to T.gondii, our results were
consistent with those of (Ghaffarifar et al., 2010)
in that there was no significant difference between
verified pregnant women with Toxoplasma and
controls in terms of vitamin D deficit. (Rasheed et
al., 2021) agreed with our findings; nevertheless,
their data revealed that there was no significant
link between the risk factor of vitamin D
insufficiency and T.gondii 1gG seropositivity in
Saudi pregnant women. In addition, (Soltani et al.,
2022) found that 66.6% of infected people living
in urban areas tested positive for T. gondii 1gG,
while 72.7% of people living in rural areas did so.
This difference was statistically significant, and it
was attributed to the risk factor of coming into
contact with oocysts at their places of
employment. According to our study latent
bradyzoites in the tissues cyst might change to
tachyzoites and enter blood circulation blood, and
reach the organs including thyroid glands through
cysts development, which would then deregulate
T4 and T3 release. There haven't been a lot of
studies done on the link between having a T.
gondii infection and having a thyroid issue. The
results of a study that was conducted by
(Alvarado-Esquivel et al., 2019; Valizadeh et al.,
2022), It included participants who had been
diagnosed with thyroid problems and tested
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positive for Toxoplasma 1gG indicated that there
were no statistically significant differences
detected among T. gondii IgG positivity and
thyroid disorders. In addition, the findings of
(Dubey et al., 2014; Kankova et al., 2014) were
consistent with our findings and demonstrated that
there is a significant difference between latent
toxoplasmosis and thyroid dysfunction in
pregnancy, with a p-value of less than 0.05.
Differences in the findings might be due to a
variety of factors, such as the quantity of the
samples, the techniques used in the laboratory,
and the study site, which comprised Toxoplasma-
infected and healthy controls.

5. CONCLUSIONS

During pregnancy, latent toxoplasmosis
has a great effect on the hormone level of (T4)
hormone. Except for abortion, an adverse link was
found between latent toxoplasmosis and the
demographic features of the patient. Most women
who were pregnant and had T. gondii had more
than one abortion.
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