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Abstract  

The current study aimed to determine the prevalence rate of Toxoplasma gondii infection in 

Betathalassemia Major Patients and detection the effect of toxoplasmosis on biochemical 

changes in patients, in Wasit province. Serum samples from two groups were patients (175 

people with beta-thalassemia) and control (35 healthy individuals), were obtained and used to 

test for anti T. gondii (IgM and IgG) antibodies using the ELISA technique. Then, in T. 

gondii seropositive patients and controls, the levels of (T3,T4, TSH) were determined using 

the Mini Vidas technology and urea, creatinine, ALP, ALT, AST using the Cobas c111 

technique.  According to the findings, the patient had the percentages of anti-T. gondii IgM 

and IgG antibodies were 2.28% and 10.85%, respectively. Additionally, the concentrations of 

T3, T4, TSH, urea, creatinine, ALP, ALT and AST respectively in T. gondii seropositive 

patients were 2.15 mlU/ml, 101.27 nmol/L, 4.70 µIU/ml, 23.95 mg/dL, 0.37 mg/dL, 

181.22U/L, 40.18U/L and 48.73U/L; while in control, they were 9.72 mlU/ml, 11.14 nmol/L, 

7.17 µIU/ml, 4.40 mg/dL,-20.13 mg/dL, 9.47 U/L, 0.15U/L and 1.30U/L. In conclusion, 

statistical analysis results suggest that high significant differences between patients and 

control individuals.  
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Introduction 

One of the most prevalent epidemic diseases in the world, beta-thalassemia has a multitude of 

hemoglobin synthesis abnormalities, including those brought on by a decreased globin 

protein production. There are three different forms of thalassemia that can be distinguished 

clinically: major, minor, and intermediatethalassemia [1,2,3]. Patients with β -thalassemia 

major recurrently get blood transfusions for their treatment, and each one ml of bursting red 

cells increases the body’s iron overload by one mg. Patients develop iron overload as a result 

of excessive number of blood transfusion [4]. The transfusion-transmitted an infection 

problem which is proportional to the rate of infection in the blood donors as well, may lead to 

an increase of morbidity and mortality rate among patients with thalassemia such as 

Toxoplasmosis caused by T. gondii, has been described as a very important obligatory intra-

cellular protozoan parasitic organism in humans and veterinary animals, classified in the 

phylum Apicomplexan [5,6]. According to serologic research, a one-third of the world's 

population is infected by T. gondii, which is one of most common pathogens of infection in 

humans [7]. Tachyzoite, bradyzoite, and sporozoite are stages of the T. gondii life cycle that 

can infect cells: these are exclusively formed in the final host during sexual reproduction and 

http://annalsofrscb.ro/


Annals of R.S.C.B., ISSN:1583-6258, Vol.28, Issue 1, 2024, Pages. 179 - 185 

Received 15 February 2024; Accepted 30March 2024.  

 

180 
http://annalsofrscb.ro 

are released in the oocysts by felid feces [8]. The parasite T. gondii is spread through contact 

with cats and their excrement, eating undercooked meat, consuming unpasteurized milk, 

blood transfusion, and organ transplantation and can danger in immune compromised people 
[9, 10, 11]. 

Thalassemia patient has a higher risk of major opportunities for infections like toxoplasmosis 

due to a fundamental defect in the host defense, and this risk may be related to chronic 

immunological stimulation from recurrent blood transfusions, iron overload, splenectomy, 

and immune deficit [12, 13].   

Many researches have been conducted on the various clinical manifestations of the diseases, 

including those on the relationship between toxoplasmosis and hepatomegaly and certain 

abnormalities of liver function, also the effect of infection in the kidney function [14]. 

However, T. gondii examination program prior to blood transfusion has not yet been taken 

into consideration, additionally, children with various blood disorders such thalassemia will 

have a compromised immune system, making them more vulnerable to opportunistic T. 

gondii infection [15]. Three various complications caused by this disease including growth 

retardation, endocrine dysfunction hypothyroidism, [16] progressive liver failure and abnormal 

kidney function [17].    

Thyroxine (T4) and triiodothyonine (T3) are two essential thyroid hormones that the thyroid 

gland secretes into the bloodstream [18]. Iodine and tyrosine are used to make T3 and T4, 

which promote optimal growth, development, function, and preservation of all body tissues. 

Thyroid-Stimulating Hormone (TSH), a hormone released by the pituitary gland, influences 

the synthesis and secretion of these hormones [19]. 

There are many different systemic disorders that can have an impact on the pituitary gland, In 

some cases, a disease process that affects other organs, such as an inflammatory, 

autoimmune, and infectious disorder, may directly impact the pituitary, This could lead to 

altered pituitary function with or without obvious structural alterations to the gland, Other 

times, the main illness process has remote or indirect effects on how the hypothalamus and 

pituitary glands produce hormones [20].   

The donors in the Iraqi centers of blood transfusion aren't screening to T. gondii . The aim of 

this study was the serological evaluation of Toxoplasmosis infection in thalassemia major 

patientsand detection the effect of toxoplasmosis infection on biochemical changes in 

patients, in Wasit province. 

 

Materials and methods  

Design of Experiment   

In this study, 175 Beta-thalassemia patients of both sexes (males and females), ranging in age 

from 1 to 78 years, were enrolled in the Thalassemia Center at the Al-Kut hospital for 

Pediatrics & Gynecology Obstetrics. A control group of 35 healthy people in the same age 

range and of both sexes was also included.  

Collection of Samples   

Five ml of venous blood from patients and control were collected, put in a gel tube, and spun 

down to generate a serum that was then stored at -20°C until examination was done [21].    
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Examination of T. gondii antibodies 

ELISA tests and the Toxo-IgG Kit and Toxo-IgM Kit (Human, Germany firm) were used to 

test serum samples from 175 patients for anti-T. gondii IgM and IgG antibodies. Both assays 

for IgG and IgM were carried out in accordance with the manufacturer's instructions. The 

ELISA reader (optical absorbance, OD = 450) recorded the final data. 

Detection the levels of some Biochemical Parameters 

Serum samples from 23 T. gondii seropositive patients and 35 from control were tested for 

T3, T4, TSH using the Mini Vidas technique (Marcy-l' Étoile, French company) and (Urea, 

Creatinine, ALP, ALT, AST) by using Cobas c111 technique(Roche®, Germany company) 

were carried out in accordance with the manufacturer's instructions StatisticalAnalysis using 

SPSS computer software (version 26) was used to analyze the data for findings percentages 

(%) and numbers, also the T-test was used to compare the percentages. Statistics were 

considered significant for P values less than 0.05.   

 

Results and Dissection   

Seroprevalence of anti-Toxoplasma IgM and IgG antibodies 

According to the findings of the current study, the overall prevalence of toxoplasmosis 

infection was 13%; this included anti-T. gondii IgM were 4/23 (2.28%) and anti-T. gondii 

IgG were 10.82% antibodies in patients samples by using ELISA test as shown in table (1)  

 

Table 1: Seroprevalence of anti-Toxoplasma IgM and IgG antibodies by Using ELISA 

Test 

Antibodies  Patients (No.=23)  

No.  %  

IgM 4  2.28  

IgG 19  10.85  

Total (IgM and IgG)  23  13.12  

 

The results of current study agree with the results of other researchers [22] in Iran, which 

record the prevalence of Toxoplsma-IgG, and Toxoplsma-IgM antibodies in patients with 

thalassemia were 16%, and 0%, respectively. Also, results of current study agree with the 

results of other study [23] in Aydin's province of turkey, which record that Toxoplsma-IgG 

antibody were 19.4% in beta-thalassemia major patients whereas, Toxoplsma-IgM antibody 

were 5.5%.   

Thalassemic patients may have higher anti-ToxoplasmaIgM and IgG antibody titers than the 

control group in this study because of the frequent blood transfusions they receive, which 

puts them at higher risk for contracting the parasite than healthy people [21]. Toxoplasmosis is 

a serious problem because it has long been recognized as an opportunistic infection in 

immunocompromised patients and as the third leading cause of death in AIDS patients after 

Pneumocystis and Cryptosporidium [24, 25]. 
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Detection the levels of T3, T4 and TSHin T.gondii Seropositive Patients and Control   

According to the findings of the current study, patients with T. gondiiseropositivity had a 

total rate of T3, T4 and TSH using the Mini Vidas technique 2.15 mlU/ml, 101.27 nmol/L, 

4.70 µIU/ml), compared to 9.72 mlU/ml, 11.14 nmol/l,-7.17 µIU/ml)in control serum 

samples. The statistical analysis revealed significant variations between patient and control 

groups, as shown in table (2).  

 

Table 2:  T3, T4 and TSH concentration in T.gondii Seropositive Patients and Control 

Parameters   Patients  Control  

T3 (mlU/ml)  2.15  9.72  

T4 (nmol/l)  101.27  11.14  

TSH (µIU/ml)  4.70  -7.17  

 

This finding demonstrated how toxoplasmosis affects thyroid hormones, High levels of TSH 

and T3 were seen, and patients with toxoplasmosis who experience a drop in serum T4 may 

be suffering from primary thyroid dysfunction.Whenever T. gondii enters the hypothalamus, 

it causes an alteration in the region's stimulation, which distracts the release of TSH and 

causes aberrant T3 and T4 produces [26, 27]. T3 hormone is releases to the blood stream as a 

result of neurological stimulation of the hypothalamus-pituitary thyroid axis brought on by T. 

gondii [28]. In addition to the fact that parasites can exacerbate thyroid issues, some 

individuals with thyroid and autoimmune thyroid disorders also have parasitic infections [29]. 

According to [30], the thyroid gland helps the body regulate both growth and the rate of 

chemical processes. 

Due to T. gondii's direct involvement in the thyroid gland, its multiplication and propagation 

in thyroid tissue changes, and the ensuing alteration of thyroid hormones, there is a strong 

correlation between thyroid gland destruction and the infection by Toxoplasma [31].  

Detection the levels of Urea and Creatinine in T.gondii Seropositive Patients and 

Control   

According to the findings of the current study, serum samples from T. gondii seropositive 

patients were found to have a total rate of Urea and Creatinine was 23.95, 0.37 mg/dL, 

compared to 4.04, 20.13 mg/dL in serum samples from controls. Table 3 shows the 

statistically analyzed results, which show significant variations between the patient and 

control groups.  

 

Table 3: Urea and creatinine concentration in T.gondii Seropositive Patients and 

Control 

Parameters  Patients (mg/dL)  Control (mg/dL) 

Urea  23.95  4.04  

Creatinine  0.37  -20.13  

The findings of the present research agree with those of [5] in AlSamawah province, which 

record that urea creatinine in thalassemia patients with toxoplasmosis (13.49 ± 8.183 mg/dl) 

and (0.66 ± 0.2608 mg/dl), whereas control group were 10.42 ± 4.573 mg/dl and 0.56 ± 

1.0134 mg/dl. This study showed increase in both urea and creatinine levels in patients 
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compared with control group, The T. gondii parasite produces glomerular damage and urinary 

irregularities that result in failure of the kidneys, which may be the reason of the rise in urea 

and creatinine rates in patients.  

  

Detection the levels of ALP, ALT and AST in T.gondii Seropositive Patients and 

Control   

According to the findings of the current study, serum samples from T. gondii seropositive 

patients were found to have a total rate of ALP, ALT and AST using the Cobas c111 

technique were 181.22, 40.18 and 48.73 U/L; whereas, they were 9.47, 0.15, 1.30)U/L in 

control serum samples, Table (4) shows the statistically analyzed results, which show 

significant variations between the patient and control group.  

 

Table 4: Liver enzymes activity in T.gondii Seropositive Patients and Control 

Parameters  Patients (U/L)  Control (U/L)  

ALP  181.22  9.47  

ALT  40.18  0.15  

AST  48.73  1.30  

 

The current study therefore concentrated on measuring the levels of some enzymes in Beta 

thalassemia patients, These included ALT, ALP and AST which present in liver cells, 

because it is a biomarker of functioning of the liver. The findings of the present research 

agree with those of  [5]in Al-Samawah province, which record that AST and ALT  in 

thalassemia patients with toxoplasmosis were (77.9 ±3.017IU/L ) and (89.36 ± 

6.377IU/L),whereas control group were (70.04± 1.291IU/L) and (23.28 ± 5.447IU/L).  

The biological functions of every living creature are controlled by enzymes, because the 

quantity of a particular enzyme differs from tissue to tissue, any harm to these tissues results 

in the leakage of their constituent parts into the circulatory system, increasing the levels of 

those constituent parts in blood serum [32, 33]. According to [34], T. gondii infection causes 

severe and progressive liver damage. Patients with T. gondii infections had higher serum 

levels of the liver enzymes AST and ALT, which are excellent indicators of hepatocellular 

damage [22]. 
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