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Abstract: 

Patients with beta thalassemia need repeated blood transfusion for survival which may cause oxidative stres

s and tissue injury due to iron overload and altered antioxidant enzymes. Our review aiming to study the anti

oxidant levels changes in Egyptian thalassemic children and recognize either the antioxidant changes is due 

to associated repeated blood transfusion or due to the disease itself.  We also monitor the damage occur by a

ntioxidant on liver functions.  

 

INTRODUCTION: 

The patients with β-thalassemia major usually suffer from iron overload as a consequence of recurrent 

transfusion and ineffective erythropoiesis. Iron has a catalytic role to produce powerful reactive oxidant 

species (ROS) and free radicals, which lead to oxidative damage [1]. 

β-thalassemia major, the iron load and antioxidant capacity fluctuates with the trans-fusion treatment and 

enhances products of per oxidative damage. As a result, iron has been shown in serum and the intracellular 

transit pool, which can result in producing toxic oxygen as well as nitrogen-free radicals that can affect host 

antioxidant defenses. This induced oxidative status causes damage to cells and organelle membranes in 

organs that accumulate excess metal [2]. 

Malondialdehyde (MDA) a product of lipid per oxidation is generated in excess amounts in supporting the 

fact that large amount of membrane bound iron is present in thalassaemic erythrocytes. Glutathione and its 

redox enzyme system are an essential element of erythrocyte's antioxidant defense mechanism against free 

radical accumulations and functions by scavenging free radicals and detoxifying lipid peroxides via 

glutathione peroxidase (GPX) [3].   
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Antioxidants play an essential role in protection of the cells from oxidative damage. They include several 

agents such as enzymes (glutathione peroxidase, superoxide dismutase, malonaldehyde and ferroxidase), 

large molecules (ferritin and albumin), and small molecules (bilirubin, AST and ALT). Their defense 

mechanism in biological system involves chain breaking and preventive mechanisms [4]. Antioxidant 

defense can be evaluated by measurement of either individual antioxidants levels in cells or plasma [5]. 

 

Aim of the work: 

The present review article is a comparative study aiming to study the antioxidant levels changes in Egyptian 

thalassemic children and recognize either the antioxidant changes is due to associated repeated blood 

transfusion or due to the disease itself.  We also monitor the damage occur by antioxidant on liver functions. 

 

Material and methods: 

This is a case control study comprised 50 Beta-thalassemia male patients attending (the Hematology childre

n clinic, Mataria Teaching Hospital. They were classified into 2 Groups: Group (G1) 25 newly diagnosed (n

on-transfusion dependent) B-thalassemia patients, Group (G2) 25 transfusion-dependent B-thalassemia patie

nts. Mean age of patients and participants was in range between 10 to 15 years. 

The study is approved by the ethical committee of the Faculty of Medicine, Ain Shams University and infor

med written consent is taken from all participants. Exclusion criteria include receiving antioxidants, 

diabetes mellitus, hypothyroidism, hyperthyroidism and renal failure. 

Both G1 and G2 are compared with 20 healthy normal participants on the basis of age, sex, dietary 

conditions and life styles. Patients (G1, G2) as well as controls are subjected to detailed medical history 

taking, full clinical examination and laboratory investigations including (CBC, Ferritin, Ferroxidase, SOD, 

GPX, MDA, Albumin, T. Billirubin, AST, and ALT).  

A complete blood profile is done using ABX Micros 60 Automated Hematology Analyzer. Serum albumin is 

measured using bromocresol green method) [6]. Bilirubin level is measured using dichloroaniline method 

[7]. Alanine transaminase (ALT), and aspartate transaminase (AST) [8]. Serum ferritin levels are determined 

by (ferritin ELISA coated microstrips) immunoassay analyzer (Elecsys, Roche, Germany). Ferroxidase 

activity is determined by spectrophotometry using O-dianisidinedihydrochloride method [9]. 

Malondialdehyde (MDA) is determined by a colorimetric reaction with thiobarbituric acid (TBA) according 

to method of [10]. Superoxide dismutase (SOD) Erythrocyte SOD activity is measured by method of [11]. 

Glutathione peroxidase (GPx) Erythrocyte GX is measured by method of [12]. All kits are supplied by 

commercial analytical kits from Sigma (St Louis, MO).  And analyzed by auto analyzer express II. 

The statistical analysis is carried out using the SPSS (Statistical Package for Social Sciences) software, 

version 16.0 for Windows. Results are expressed in mean ± SD. The two tail ANOVAs   p values which are 

<0.001 where considered as highly significant. 



Samah A. Bastawy, et al JMSCR Vol . 1 issue 4 Nov. 2013 Page 167 

Results : 

Table (1) Mean values of hematological parameters among the studied groups 

Parameter Control G1 G2 Anova P Sig. 

Hb (gm/dl) 12±0.4 7.7±1.8 6.3±1.7 43.6 0.001 H.S. 

PCV (%) 33.4±1.2 26.5±6.5 24.7±3.4 9.6 0.001 H.S. 

RBCs 

(10
6
/mm

3
) 

5.2±0.4 3.7±0.9 3.3±1.1 18.72 0.001 H.S. 

Retics (%) 0.5±0.3 4±4.8 3.3±2 5.25 0.001 H.S. 

MCV (FL) 85.1±3.8 71.9±8.5 75.5±10.4 4.83 0.001 H.S. 

MCH( Pg) 28.4±1.1 22.6±3.4 23±2.6 12.41 0.001 H.S. 

MCHC 31.4±1.7 30.9±2.7 30.2±1.9 1.76 0.001 H.S. 

TLC 

(10
3
/mm

3
) 

6.5±2.4 20.8±30.9 14.2±4.9 6.22 0.001 H.S. 

Plts  

(10
3
/mm

3
) 

315.5±87.

4 

243.8±44.

9 

555.4±201

.9 
7.49 0.001 H.S. 

 

Table (2) Mean values of Malonaldehyde, Ferririn, Ferroxidase, superoxid dismutase,Glutathion 

peroxidase among studied groups 

 

Parameter Control G1 G2 Anova P Sig. 

MDA (µmol/l) 1.3±0.42 1.9±0.91 2.1±0.95 5.717 0.005 H.S. 

Ferritin  (µg/l) 39±25.5 717.3±581.1 2419±2109 21.78 0.001 H.S. 

Ferroxidase(u/l) 106.5±29.8 136.2±35.8 163.6±29.6 19.053 0.001 H.S. 

SOD   (U/ML) 202.57±5.59 121±3.77 99.5±6.6 2.286 0.001 H.S. 

GPX    (U/L) 7538±135.30 4083.95±181.69 3789.55±155.7 3.754 0.001 H.S. 

 

    Table (3) Mean values of Albumin, T.billirubin, AST, ALT among the studied groups 

 

Parameter Control G1 G2 Anova P Sig. 

Albumin(g/dl) 4.63±0.39 4.51±0.4 4.55±0.38 1.227 0.296 N.S. 

T.Billi.(mg/dl) 0.69±0.39 1.2±0.83 1.6±0.78 21.997 0.001 H.S. 

AST(U/l) 13.5±6.5 33.5±12.8 39.8±14.8 66.631 0.001 H.S. 

ALT(U/l) 11.7±7.8 35.9±17.9 36.4±11.7 57.705 0.001 H.S. 
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Discussion: 

Serum ferritin, Ferroxidase and MDA were high significant increase among studied groups compared to 

control (p<0.001), which are in agreement with [13]. Our findings are in agreement with [14] that iron 

indices were markedly increased and the mean concentration of serum ferritin was elevated more than 20 

times than healthy controls (table 2). Also in agreement with [15] who stated that thalassemic patients are 

also under significant oxidative stress as indicated by the high levels of ferritin, MDA, and ferroxidase. The 

mean serum levels of all the three parameters were significantly higher in patients than in controls. 

Many studies suggested that increased levels of malondialdehyde may be due iron overload through repeated 

blood transfusions and subsequent oxidative stress produced by reactive oxygen species. The rise in 

superoxide dismutase and glutathione peroxidase may occur as a result of compensatory mechanisms in 

response to oxidative stress [16]. Erythrocyte superoxide dismutase (SOD) and glutathione peroxides 

activity (GPX) were high significant decreased among studied groups compared to control (p<0.001), which 

are in agreement with [17] who stated that, it is important to measure the decrease in activity of erythrocyte 

superoxide dismutase (SOD) and glutathione peroxidase (GPX) in thalassemia and examine its relation to 

severity of the disease.  

Repeated blood transfusions and increased gastrointestinal iron absorption lead to an iron over-load in the 

body, which induces a vicious circle and results in chronic oxidative stress. The induced oxygen free radicals 

and a peroxidative tissue injury accompany the severe anemia (range 2-7gm/dl Hb) and the unavoidable 

complications depletion of the endogenous antioxidants [18]. Glutathione peroxidase levels in the body are 

in close relation with the glutathione which is the most important antioxidant present in the cytoplasm of the 

cells. The stability of the cellular and subcellular membranes depends mainly on glutathione peroxidase and 

the protective antioxidant effect of glutathione peroxidase depends on the presence of selenium. Glutathione 

peroxidase (GPX) also protects the heart from damage by oxidative stress due to oxygen free radicals 

through its antioxidant effect [19]. 

Among the studied groups there was no significant change in albumin which in accordance with [15] who 

stated that there is no significant difference was found between patients and controls in terms of total protein 

and albumin, (table 3).There was a significant increase in AST, ALT and T.Billirubin among the studied 

group as compared with the control group (table3) which in agreement with [20] who stated that Serum total 

and direct bilirubin, AST and ALT were significantly elevated in thalassemic subjects indicating liver cell 

damage.  

The present studied groups show that Hb. PCV, RBCs, MCV and MCH were significantly decreased 

(p<0.001), in comparison to controls. This was in agreement with [21] who stated that marked decreased Hb. 

Level ranged from 2-8 g/dl. He also found significant decrease in MCV and MCH .This is in accordance 
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with the study of [22], who found low Hb. And low PCV in both the newly diagnosed group and the regular 

transfused group also compared to control group, (table 1). Among the studied groups (table1) there were 

significant increase in Retics, TLC, and platelets while no difference regarding MCHC [23] agreed with our 

results regarding TLC, Retics, and also increased circulating platelets in thalassemic patients, while in 

another study there was no significant change in retics count between thalassemics and control as stated by 

[24]. 

Conclusion: 

Melondialdehyde, Ferroxidase, Glutathione, and Peroxidase, levels were significantly raised while 

superoxide dismutase enzyme was markedly decreased, these markers significantly correlated with serum 

ferritin levels which significantly rose in our study so the administration of selective antioxidants along with 

essential trace elements and minerals to reduce the extent of oxidative damage and related complications in 

beta thalassemia major still need further evaluation. Beta thalassemia major manifests itself with severe 

anemia (range 3-7 gm/dl of Hb) and lifelong depends on blood transfusion to sustain life. In patients with 

iron overload (blood transfusion) exceeds total iron binding capacity of transferrin and non- transferrin 

bound iron which causes tissue toxicity leading to increased lipid peroxidation with subsequent consumption 

of antioxidants. 
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