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Abstract: The most prevalent parasite infection in worldwide is toxoplasmosis that associated 

with a number of problems such as thyroid diseases. The aim of the following study was to 

investigate relationship between basophil and eosinophil in patients with autoimmune thyroid 

diseases (AITD) who had T.gondii and estimation its association body mass index. The 

following study was  included 100 patients with (AITD) and 70  as healthy control whom entered 

Thi-Qar specialized diabetes endocrine & metabolism center in Nasiriyah city, southern Iraq. 

The samples were collected during period  extended from July to November (2023) and tested by 

using serological method (ELISA) to determine the presence of anti T.gondii (IgG) antibodies 

and complete blood count(CBC) and determine BMI of patients. The results showed 33% of 

(AITD) patients infected with T. gondii and did not show significant differences in basophil and 

eosinophil results and elevated of BMI in hashimotos patients while decreased in Gravis patients. 
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Introduction: Toxoplasmosis is parasitic protozoan that caused by T. gondii. It infect the 

warm-blooded animals [1]. T. gondii is spread through undercooked meat that contains tissue 

cysts, while oocysts shed and contaminate soil, water, vegetables, and other surfaces 

contaminated by an infected animal's excrement. Additionally, organ transplants, blood 

transfusions, and transplacental transfers between a mother and her fetus can also spread the 

infection. [2].Due to T. gondii complex lifecycle, which includes producing sporozoites in feline 

epithelial intestinal cells through a sexual cycle and forming tachyzoites and bradyzoites through 

an asexual cycle that affects birds and mammals like humans, it is still a global threat to both 

human and animal health [3]. The thyroid gland, which secretes the thyroid hormones 

triiodothyronine (T3), tetraiodothyronine (T4), and calcitonin—which are essential for regulating 

metabolism as well as heart, brain, and bone functions—is one of the many organs and glands 

that T. gondii can attack [4]. Hypothyroidism and hyperthyroidism are two different forms of 

thyroid gland disorders hypothyroidism causes symptoms such as weight gain, sensitivity to 

cold, hair loss, and slow heart rates while hyperthyroidism causes symptoms such as sweating, 

anxiety, fatigue, and weight loss [5]. When there is an imbalance in immunological tolerance, the 

body's immune system attacks the thyroid gland and its hormones, disrupting the hormone 

system, autoimmune thyroid disease results from this. AITD causes the generation of specific 

autoantibodies that are directed against thyroid antigens that result disorders characterized by 
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hyper- or hypothyroidism are linked to these antibodies [6]. An example of AITD is Hashimoto's 

thyroiditis, a frequent cause of hypothyroidism mostly caused by T cell-mediated autoimmune 

responses. Alternatively, Graves' disease, an AITD, causes hyperthyroidism due to humoral 

autoimmune reactions. [7]. 

A few recent studies have demonstrated a specific correlation between T. gondii and AITD with 

greater autoantibody levels. AITD is also thought to be associated with a family history, other 

autoimmune illnesses, and molecular similarities between thyroid autoantigens and T. gondii 

pathogen components [8]. A white blood cell, especially eosinophils, is one type that supports 

the immune system. They are involved in the body's defensive response against allergies, 

parasites, and fungal infection. [9] Elevated eosinophil levels can be caused by many 

medications and disorders, whereas basophils are a type of leukocyte that works with the 

immune system to protect the body against infections, allergies, and parasites. In order to 

promote blood flow and prevent blood clots, basophils secrete enzymes.[10,11].  

Eosinophils have long been linked to innate immunity, acting as a pro-inflammatory factor by 

defending against parasites. Moreover, eosinophils aid in the release of cationic granules that are 

produced from them, including neurotoxins, cationic proteins, and eosinophil peroxidase. These 

granules damage cells by adhering to charged cell membranes, breaking down the lipid bilayer, 

and changing how tissues' enzymes function [12,13]. 

Material and method: 

Blood collection: 5 ml of blood collected from 100 patients with AITD and 70 healthy controls, 

drawn from the veins of patients at Thi-Qar specialized diabetes endocrine & metabolism center 

in Nasiriyah city, southern Iraq. during period  extended from July to November (2023), whole 

blood placed in a tube containing ethylene diamine tetra acetic acid (EDTA),in order to  use it for 

estimation of  complete blood count (CBC) for detection basophil and eosinophil [14]. 

Estimation of eosinophil and basophil: Eosinophil and basophil detected in (AITD) 

patients and healthy control by using CBC kit from China (Genrui Biotech). 

Results: The results of the current study showed 33% of (AITD) patients  infected with 

T.gondii (IgG) and eosinophil and basophil in gravis patients were did  showed a significant 

results  as showen in table (1). 
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Table ( 1 ): Basophil and eosinophil among Graves’ patients with latent toxoplasmosis (IgG) 

Cases Basophil(103/ Μl) 

Mean ± SD 

Eosinophil(103/ Μl) 

Mean ± SD 

Graves’ Disease (+Toxo Igg) 0.52 ± 0.04 3.9± 0.86 

Graves’ Disease (-Toxo Igg) 0.4 ± 0.02 2.60± 0.28 

Control             (+Toxo Igg) 0.71 ± 0.08 5.08±1.22 

Control            (-Toxo Igg) 0.39 ± 0.03 2.65± 0.28 

Χ2 = 1.26   df  =   3    p-value=0.73   ( Non-Significant differences P>0.05) 

Table (2) the level of basophil and eosinophil among Hashimoto's patients with and without 

T.gondii(IgG)  compared to a control group. The statistical analysis did not revealed significant 

differences in level of basophil and eosinophil (Χ2 = 1.94, p-value = 0.73).  

Table (2): Basophil and eosinophil among Hashimoto's patients with latent toxoplasmosis (IgG) 

Cases Basophil(103/ Μl) 

Mean ± Sd 

Eosinophil(103/ Μl) 

Mean ± Sd 

Hashimoto's Disease (+Toxo Igg) 0.49 ± 0.6 5.73± 0.98 

Hashimoto's Disease(-Toxo Igg) 0.31± 0.04 2.28± 0.22 

Control  (+Toxo Igg) 0.71±0.08 5.08±1.22 

Control  (-Toxo Igg) 0.39± 0.03 2.65± 0.28 

Χ2 = 1.94    df  =   3 p-value=0.58  (Non-Significant differences P >0.05) 

The results of the current study showed  an association between the body mass index of patients 

with Gravis disease and latent toxoplasmosis (IgG) when the body mass index of patients 

decreased with latent toxoplasmosis (18 ± 2.64) kg/m2 when compared with control groups were 

(22.68 ± 3.82) kg/m2 as  it was listed in the following table: 

Table (3): BMI among Gravis patients with latent toxoplasmosis (IgG) 

Cases BMI of Male(Kg/M2) 

Mean± Sd 

BMI of Female 

(Kg/M2) Mean± Sd 

Graves’ Disease  (Toxo+) 18  ±  2.64 22.68 ± 3.82 

Graves’ Disease  (Toxo -) 20.06 ± 3.64 25.81± 4.48 

Control (Toxo+) 22.13 ±4.22 23.91± 2.86 

Control(Toxo ) 21.44 ±3.66 22.52 ± 3.42 

  Χ2 = 28.65    df  =   3    p-value=0.00  (high significant difference P≤ 0.05) 
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The results showed significant differences (Χ2 = 34.15  ,p-value=0.00 ) between the body mass 

index of Hashimoto's thyroiditis patients with and without latent toxoplasmosis (IgG) were 

(29.21 ± 6.82) and  (29.66± 4.68) kg/m2 respectively for male and female when compared with 

control groups(22.13±4.22, 23.91± 2.86) respectively. The following table showed the 

association between BMI of hashimotos patients with latent toxoplasmosis and control groups :  

Table ( 4 ):BMI among Hashimoto's patients with latent toxoplasmosis(IgG) 

Cases Bmi Of Male (Kg/M2) 

Mean± Sd 

Bmi Of Female(Kg/M2) 

Mean± Sd 

Hashimoto's Disease (Toxo+) 29.21 ± 6.82 29.66± 4.68 

Hashimoto's Disease (Toxo -) 29.3± 5.24 33.61± 6.42 

Control     (Toxo +) 22.13±4.22 23.91± 2.86 

Control       (Toxo - ) 21.44±3.66 22.52± 3.42 

  Χ2 = 34.15    df  =   3    p-value=0.00 ( high significant difference P≤ 0.05) 

Discussion: One type of white blood cell that supports the immune system is the eosinophil. 

They are involved in the body's defensive response against allergies, parasites, and fungal 

infection it can be measured as a part of the complete blood count(CBC).This illness frequently 

suggests that parasites are present. [15]. The current study did not show significant differences of 

basophile counts in gravis patients compared with healthy control subjects. Basophils have been 

recognized as important players for protective immunity against a variety of different endo- and 

ecto parasites [16]. The current study revealed a slightly increases in eosinophil, may be due to 

the ability of the parasite to stimulate the host's humoral and cellular immune system. [15]. 

Eosinophil have long been associated with innate immunity helping to promote pro-

inflammatory responses through anti-parasitic defense Furthermore, eosinophils contribute to the 

release of cationic granules derived from eosinophils, such as neurotoxins, cationic proteins, and 

eosinophil peroxidase, which cause harm to cells by attaching to charged cell membranes, 

disrupting the lipid bilayer and altering the function of tissues' enzymes [17,18]. 

 This study disagree with study in Australia (2020) that showed lower eosinophil counts that 

detected in the seropositive subjects when compared to the seronegative subjects[19]. 

The current study did not show significant difference in the level of  basophil and eosinophil 

parameters between infected Hashimotos  patients and those who were free of infection in all 

patients. Eosinophils are an essential part of the innate and adaptive immune response[20]. Its 

plays a harmful and pro-inflammatory role in the Th2 immune response that  triggered by 

parasitic infection. Additionally non-professional antigen-presenting cells in reaction to parasites 

or by directing and coordinating the actions of dendritic cells and T lymphocytes[18]. 

Eosinophils are effector cells that the body uses to fight against parasite infections; the specific 

function of these cells varies based on the type of parasite. The observed relationship between T. 
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gondii and eosinophil counts is not unexpected, as eosinophils are primarily thought to help cells 

in the body fight off parasitic infections[21].The innate immune response against parasites 

depends on eosinophils mainly because they secrete pro-inflammatory cytokines such as TNFα 

and IL-6 [22] 

Basophil did not showed significant differences between T.gondii infection and hashimotos 

patients, these results agree with study by Petrasch et al (1993) in patients with Hashimoto's 

thyroditis and explained that there are no differences in relative or total basophil counts between 

hypothyroidism patients and healthy controls[23].  

BMI is a person’s weight in kilograms divided by the square of height in meters.  High BMI may 

be a sign of high body fatness. BMI searches for weight ranges that may be connected to health 

issues. Because thyroid hormones have significant impacts on the regulation of thermogenesis, 

glucose metabolism, and lipid metabolism, they play a major role in regulating the dynamic 

energy balance of mammals [24]. The effect of hypo- or hyperthyroidism on body weight was 

found to be that hypothyroidism's low thyroid hormone concentrations are associated with lower 

energy expenditure and fluid retention, while hyperthyroidism is typically linked to increased 

energy expenditure and weight loss [25].  

Regarding to the role of BMI in Gravis patients shows an decrease mean of BMI in patients 

compared with healthy control with highly significant difference.  

The current study agree with study in Iraqi by Lghewish et al. (2020) that  determine the mean 

BMI of hyperthyroid patients was 22.51 kg/m2 [27] while hyperthyroidism associated with 

underweight or weight loss[26].Because of increased basal metabolism and thermogenesis, 

increased adrenergic hyperstimulation, and increased total energy expenditure, people with 

hyperthyroidism are more likely to lose weight. Hyperthyroidism can also result in faster 

gastrointestinal transit and, occasionally, anorexia due to the anorexigenic effects of T3[27].  

Thyroid hormones affect basal metabolism, food intake, lipid and glucose metabolism, 

thermogenesis, and fat oxidation. Thyroid problems are therefore associated with variations in 

body temperature, body weight, resting energy expenditure, and overall energy expenditure, 

regardless of physical activity[28]. 

The data of current study showed  a significant relationship between BMI and Hashimotos 

patients where the results explained an elevated mean of BMI in Hashimotos patients compared 

with healthy control . 

The current study agree with study in Iraqi that achieved by Lghewish et al. (2020) that showed 

an increase in mean of BMI of hypothyroidism patients at 29.35 kg/m2 [26].  

The study by Doaa A. et al (2021) were aimed to study the role of latent T. gondii infection in 

the pathogenesis of metabolic syndrome in obese adolescents that explained the  prevalence of 

metabolic syndrome was significantly higher within obese T.gondii-seropositive subjects 

compared to obese T.gondii-seronegative group[29]. Hypothyroidism is characterized by a lower 
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metabolic rate and impaired thermogenesis; it has also been connected to an increased body mass 

index and a higher prevalence of obesity. According to some clinical data, even moderate thyroid 

conditions, like subclinical hypothyroidism, can cause noticeable changes in body weight and 

increase the risk of obesity and overweight [30].  

Conclusion: These findings indicated elevated BMI in patients with Hashimotos thyroiditis 

and a decrease BMI in patients with Gravis disease, while showing non-significant differences in 

levels of eosinophils and basophils for patients with AITD. 
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