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Abstract 
β-Thalassemia is a hereditary blood disorder caused by mutations that affect the synthesis of the β-
globin chain of red blood cell hemoglobin. Thalassemia can get an overload of iron in their bodies, 
either from the disease itself or from frequent blood transfusions.   The study aims to evaluate the 
plasma trace elements and demonstrate the correlation between trace elements and zinc dependent 
enzyme in Beta Thalassemia patients.  Subjects and methods: A cross sectional study was 
conducted on β-thalassemia major patients whom attended the thalassemia center in Azadi Teaching 
Hospital. This study was conducted at the first of March 2019 till the end of June 2019, at Kirkuk city 
- Iraq. Ninety subjects were participated in present study. The subjects were divided into 2 groups. 
group 1; Sixty thalassemia male patients age 15 to 30 years, transfusion dependent β-thalassemia 
patients . group 2; Thirty Normal healthy male subjects less than 30 years. Blood sample was taken 
from patients and control subjects. Serum was used for measurement of ferritin, AST, ALT, ALP, Zinc 
and copper. Results; The results showed that there was a highly significant elevation in the 
concentration of serum ferritin in thalassemia male patients as compare to normal control male 
subjects. There is a highly significant elevation in the serum activities of liver enzymes (AST, ALT 
and ALP) in thalassemia males when compared to control males. There is there is significant 
elevation in serum copper in thalassemia patients as compare with healthy controls. However, there 
was significant reduction in zinc level in thalassemia patients as compare with healthy control. 
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INTRODUCTION 

Thalassemia as a genetic disease is a represent a 

most common group of recessively inherited hemoglobin 

disorders detected by reduced synthesis of β-globin 

chain, (Al-Badran et al. 2016). 

β-Thalassemia is caused by mutations that affect the 

synthesis of the β-globin chain, the protein component 

of the hemoglobin (Hb), (Vichinsky 2005; Weatherall and 

Clegg 2001). In Iraqi population, the frequency of β-

thalassemia in children born to consanguineous parents 

was higher than children born to non-consanguineous 

parents, (Majeed 2017; Mahmood et al. 2013 ; Marbut et 

al., 2019; Marbut et al., 2019). 

Previous studies found endocrine glands function 

impaired in Iron overload thalassemia patients. The 

values of Estradiol, steroid hormones and testosterone 

in patients group were also significant lower than the 

corresponding values in the control group, (Marbut et al., 

2019; Mohammed and Marbut 2019).  

Thalassemia can get an overload of iron in their 

bodies, either from the disease itself or from frequent 

blood transfusions. Without adequate iron chelation 

therapy, almost all patients with beta-thalassemia 

accumulate potentially fatal iron levels, (Mahmood et al. 

2013; Marbut et al. 2019; Shanthi et al. 2013).  

Previous study done on Iraqi patients in Kirkuk found 

a significant elevation in PTH associated with significant 

increase in serum ferritin in thalassemia patients in age 

group 9-13 years only, (Marbut et al. 2019). Also, 

previous studies in Iraq found a significant reduction in 
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serum FSH, LH, and testosterone in thalassemia 

patients associated with significant elevation in serum 

ferritin, (Marbut et al. 2019; Mohammed and Marbut 

2019).  

Previous study found a decrease in both plasma 

cooper and zinc in thalassemia patients, (Kamal et al. 

2009). However, in other study, there was significant 

elevation of copper-zinc ratio and iron-zinc ratio in Beta 

–Thalassemia Trait patients as compared to controls, 

(Sudda and Durgarao 2019; Prasad 2008). These 

controversial results in trace element studies in 

thalassemia may be done on beta-thalassemia major 

patients. Hence, the study aims to evaluate the plasma 

trace elements in Iron overload non spleenctomazed 

thalassemia patients. 

The aim of the study is to determine of the liver 

function, zinc and copper concentration in the serum of 

thalassemia patients. 

SUBJECTS AND METHODS 

Cross sectional study was conducted in thalassemia 

center in Azadi teaching hospital in patients with β-

thalassemia major. 

This study was conducted at the first of March 2019 

till the end of June 2019, at Kirkuk city - Iraq. Ninety 

subjects were participated in present study. The 

subjects were divided into 2 groups. 

group 1; Sixty thalassemia male patients age 15 to 

30 years, transfusion dependent β-thalassemia patients. 

group 2; Thirty Normal healthy male subjects less 

than 30 years. 

Full history was taken from all participants and all of 

them undergo through physical examination. All blood 

samples had been collected after overnight fasting.  

Biochemical parameters 

Measuring the enzyme AST and ALT: These 

enzymes was measured using bioMerieux kit - France. 

The colorimetric method, these were determined using 

Reitman and Frankel ;1957 (Reitman and Frankel, 

1957). 

Measuring the enzyme (ALP): This enzyme was 

measured by france - kit bioMerieux and the basis of this 

method is based on the activity of this enzyme in the 

basal medium, this enzyme determined using kind and 

king;1954, (Kind and King, 1982).  

Plasma separated was used for the estimation of 

zinc by atomic absorption spectrometry and copper by 

bathocuproine disulfonate method where cuprous ions 

react with bathocuproine disulfonate to give a red-

colored product, (Prakash and Shetty, 2008 ; Eva and 

Suderman, 1974).  

Including criteria 

1.Thalassemia non diabetic patients. 

2. Age of subjects less than 35 years.  

Excluding criteria 

1. Chronic renal and liver disease, and Diabetic 

patients. 

4. Chronic anti-epileptic and glucocorticoid use. 

RESULTS 

Table 1 show the mean and standard deviation (SD) 

of age, Hemoglobin concentration and serum ferritin.  

In the present study, serum hemoglobin 

concentration was significantly reduced in thalassemia 

male patients as compare to control male subjects.  

In the present result, there was a highly significant 

elevation (p≤0.01) in the level ferritin in the serum of 

thalassemia male patients as compare to normal control 

male subjects (Table 1). 

Table 2 shows the mean and standard deviation 

(SD) of liver enzymes activities. There is a highly 

significant increase in the activities of AST, ALT and ALP 

in serum of thalassemia males when compared to 

control males. 

There are significant elevations in concentrations of 

AST and ALT in the serum of thalassemia patients as 

compare to controls. As for alkaline phosphatase (ALP), 

the present results showed a significant increase in the 

activity of this enzyme compared with the healthy 

controls.  

Moreover, there is significant increase in zinc 

concentration and significant increase in copper in the 

serum of thalassemia patients as compare with healthy 

controls, (Table 3). 

DISCUSSION  

In the present study, serum hemoglobin 

concentration was significantly reduced in thalassemia 

male patients as compare to control male subjects. This 

agree with previous results, (Shanthi  etal., 2013 ; 

Hashemi et al., 2010) 

Table 1. The mean and SD of age, hemoglobin and serum 
ferritin concentration in thalassemia patients and control 
subjects 

Parameters Patients Control P value 

Age (years) 19.12 ± 4.8 18.8 ± 3.1 NS 

Hb (g/dl) 9.3 ± 2.4 13.9 ± 2.7 0.01 

Ferritin (ng/ml) 3176.5 ± 257 59.3± 8.7 0.01 
 

Table 2. The mean and standard deviation of serum AST, 
ALT and ALP in thalassemia patients and controls 

Parameters Patients Controls P value 

AST (U/l) 21.4 ±3.5 6.9±2.3 0.01 

ALT (U/L) 24.56±4.9 9.27±1.2 0.01 

ALP (U/L) 118.6 ± 14.8 70.4 ±8.4 0.01 
 

Table 3. The mean and standard deviation of serum zinc 
and copper thalassemia patients and controls 

Parameters Patients Controls P value 

Zinc (μg/dl) 41± 7 79 ± 5.5 0.01 

Copper (μg/dl) 91.5 ±9.5 75 ± 7.1 
 

0.05 
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The present result showed that there was a highly 

significant elevation in the concentration of serum ferritin 

in thalassemia male patients as compare to normal 

control male subjects. 

An increase in serum ferritin in thalassemia patients 

was reported by many studies done in developing 

countries, (Kattamis et al., 2001 ; Sadoon, 2008).  

Liver enzymes 

In the present study, there was a significant increase 

in activities of liver enzymes, (AST and ALT, ALP) in the 

serum of thalassemia patients as compare to controls. 

The present findings agree with previous studies, 

(Marbut et al. 2019; Israa and Al-Doski 2012). The 

reason may be due to the fact that the activity of this 

enzyme comes from liver and bone tissue and since 

patients with thalassemia suffer from the destroyed of 

these tissues, (Bushra et al. 2013).  

This enzyme leaks to the circulatory system and then 

increases the effectiveness of this enzyme, (Israa and 

Al-Doski 2012, Samir et al. 2012). 

In the present study, there is significant decrease in 

zinc and increase in serum copper levels in thalassemia 

patients as compare with healthy controls.  

The present study demonstrated a significant 

elevation in serum copper in thalassemia patients as 

compared to healthy controls. These findings not agree 

with previous study (Mahyar et al., 2010; Ramdas et al., 

2014). 

These variations in the result regarding trace 

element, especially zinc and copper is due to the 

differences in type of study; such as patients on iron 

chelation therapy, spleenctomazed or not, 

(Banihashem1 et al., 2014 ; Yazdideha and Faranosh, 

2004).  

CONCLUSION  

From this study we found the concentration of serum 

Ferritin, Zinc and Copper in thalassemia male patients is 

significant elevation as well as liver enzymes (AST M 

ALT AND ALP) levels are significantly elevated, when 

compare with the healthy control. 
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