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Abstract 

The aims of this study was to estimate the total antioxidant activity level in serum among the 

Thalassemia Iraq patients. We estimated total free radical scavenging activity in the120 serum of 

Thalassemic patients their age range from 2-27years. The DPPH activity of serum ranged from 

0.1-3.11µmol/ml, the mean serum level of total antioxidants in Thalassemia patients was 

significantly lower than the control group, and no relation to age or sex. We concluded that DPPH 

is useful for evaluating the total antioxidant capacity. 
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 لخصالو

 ،(DPPH) حهذف الذراست إلً قُاس الفعالُت الخأكسذَت الكلُت عنذ هزضً الثلاسُوُا فٍ بغذاد بىاسطت اسخخذام هزكب

سنت بالإضافت  22-2عُنت هن هصل الوزضً الوصابُن بالثلاسُوُا حخزاوح أعوارهن بُن 021 أجزَج هذه الذراست علً

ضاداث الأكسذة عنذ لنخائج انخفاضا هلحىظا فٍ هسخىي ههزث اظعُنت هن أشخاص أصحاء كوجوىعت سُطزة، ا 22إلً 

هع هجوىعت السُطزة ولا حىجذ علاقت واضحت للعوز أو الجنس هع هسخىي هضاداث الأكسذة. لذالك  تالوزضً هقارن

 ( هٍ طزَقت سهلت لقُاس الفعالُت الكلُت الخأكسذَت.DPPHحعخبز طزَقت القُاس بىاسطت )

 DPPHقُاس الفعالُت الخأكسذَت، الثلاسُوُا،  الكلواث الوفخاحُت:

Introduction 

Free radicals are highly reactive compounds inherently unstable, since they contain "extra" energy [1]. 

They are created in the body during normal metabolic functions or introduced from the environment, to 

reduce their energy load, free radicals react with certain chemicals in the body to produce reactive 

oxygen species (ROS), it interfere with the cell's ability to function normally [2]. Antioxidants work in 

several ways such as reduction the energy of the free radical, stopping the free radical from forming in 

the first place, or to interrupt an oxidizing chain reaction to minimize the damage caused by free 

radicals. The generation of reactive oxygen species (ROS) is a steady-state cellular event in respiring 

cells [2, 3]. Their production can be grossly amplified in response to a variety of path physiological 

conditions such as inflammation, immunologic disorders, hypoxia, hyperoxia, and metabolism of drug 

or alcohol, exposure to UV or therapeutic radiation, and deficiency in antioxidant vitamins [1,4].  

Uncontrolled production of ROS often leads to damage of cellular macromolecules (DNA, protein, and 

lipids) and other small antioxidant molecules. 

A number of major cellular defense mechanisms exist to neutralize and combat the damaging effects of 

these reactive substances. The enzymatic system such as (superoxide dismutase, catalase, and 

glutathione peroxidase), functionsby direct or sequential removal of ROS. Metal binding proteins 

targeted to bind iron and copper ions, ensure that these Fenton metals are cryptic. Non enzymatic 

defense consists of scavenging molecules such as (GSH, ubiquinols, uric acid) that are endogenously 

produced or derived from the diet (vitamins C and E, lipoidacid, selenium, riboflavin, zinc, and the 

carotenoids). These antioxidant nutrients occupy distinct cellular compartments and among them; there 

are active re-cycling [5]. Thalassemia is a hereditary disorder with higher potential for oxidative 

damage due to chronic redox imbalance in red cells that often results in clinical manifestation of 

hemolys in patients with this disorder. The release of hemoglobin during hemolysis and the subsequent 

therapeutic transfusion lead to systemic iron overloading that further potentiates the generation of ROS. 

The body produces several antioxidant enzymes, including superoxide dismutase (SOD), catalase, and 

glutathione peroxidase, which neutralize many types of free radicals [6]. A simple method that has been 

developed to determine the antioxidant activity of foods utilizes the stable 2,2-diphenyl-1-

picrylhydrazyl (DPPH) radical [7]. The odd electron in the DPPH free radical gives a strong absorption 

maximum at 517 nm and is purple in color. The color turns from purple to yellow as the molar 

absorptivity of the DPPH radical at 517 nm reduces from 9660 to 1640 when the odd electron of DPPH 

radical becomes paired with a hydrogen from a free radical scavenging antioxidant to form the reduced 

DPPH-H [8]. 

Aims of this study to estimate the total antioxidant activity level in serum among the Thalassemia in 

Iraqi patients. 
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Materials and Methods 

120 EDTA blood samples of  major –Thalassemic patients were collected during January to April 2010 

from Ibn Al-Baladi pediatrics hospital, and 25 healthy individual as control group from Baghdad under 

the Genetic Engineering and Biotechnology Institute human ethic improvement  (No. 10095 date 25 

Apr 2010). 

Total ant oxidation activity assay:- 

1. Serum samples will be determined for oxidative status by using Total antioxidant activity assay. 

2. Working radical 2, 2-diphenyl-1-picrylhyydracyl (DPPH) was freshly prepared in 5mM before daily 

using for 2 hour and was kept in the dark at room temperature. 

3. Then 175ul of serum volume of each samples were pipette to micro plate well. 

4. Five tubes was use as standard control 10.25, 41.02, 656.25, 164.06, 2.625 and 10.500uM of Gallic 

acid. 

5. Then 25ul of working radical 2, 2-diphenyl-1-picrylhyydracyl (DPPH) was pipetting all micro plate 

well. 

6. The reaction mixture was kept in the dark at room temperature for 30 minute and then the 518 nm 

absorption was measured. 

7. The antioxidant activity was calculated by compare with standard curve of Gallic acid. 

8.Hemoglobin concentration measured by taken blood samples (0.02 ml) from the carotid artery and 

added to 5 ml of Drabkin reagent containing :( 0.048 g / l KCN, 0.18 g / l K Fe CN, 0.136 g / l KHPO 

and 0.1 g/ l of detergent, the samples were mixed and incubated at room temperature for 5 min and 

measuredspectrophotometrically at 540 nm [9]. 

Statistics assay:  

Statistically we use the t-test values to estimate the significant difference at P < 0.01 between the β-

thalassemia patients and control groups. These results reflect the point which indicate that the 

Results: 

The hemoglobin and the hematocrit values were found to be lower in the patients with thalassemia 

when compared with control. These results were found to be statistically significant Table (1). The 

serum level of total antioxidants in thalassemic patients ranged from 0.1-3.11mmol/L with a mean of 

2.1+0.67 mmol/L which was significantly lower than that of the control group =7.986, P<0.001 

Table (1). 
Table (1): Complete blood count results with total antioxidant of the patients and the healthy control. 

 Hb(g/dl) * Htc(%) MCV(fl) MCH(pg) Total 

antioxidant 

Beta-thalassemia 

major patients 

9.3± 1.8 26.2±4.3 82.9±3.71 27.8±1.9 2.1±0.67 

Healthy control 13.1±0.49 38.3±2.2 80.89±3.1 27±0.99 4.03±0.67 

P value <0.001 <0.05 >0.05 >0.05 <0.001** 

*Hb, hemoglobin; Htc, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscularhemoglobin. 

*Values were given as mean ± standard deviation. 

**Highly significant. 

Discussion 
Free radicals attack various biological molecules, membranes and tissues to induce free radical- 

mediated chain oxidations [10]. It has been found that  aqueousperoxyl radicals include the oxidation of 

phospholipids liposomal membranes, for example, the aqueous peroxyl radicals attack membranes and 

induce the oxidation of  lipids and proteins to cause possible hemolysis [11]. Oxidative damage 

especially due to iron overload and depletion of antioxidant status play an important role in 

pathogenesis of thalassemias. Increased oxidative damage in thalassemias may be due to the depletion 

of lipid soluble antioxidants [12]. Beta-thalassemia patients severe from iron overload lead in vivo lipid 

peroxidation and increase in the antioxidant enzyme levels of superoxide dismutase(SOD) and 

glutathione peroxidase(GPX) [12,15]. Iron is the major generator of free radicals. In moderate 

quantities, free radicals are necessary for cell survival; but in large quantities they are cytotoxic [12]. 

There is balance physical separation between iron and the cell membrane , which is maintained by 

chelating of free iron via its carrier proteins . This separation is required in order to prevent the ions 

from catalyzing lipid and protein peroxidation via their participation in the Fenton reaction [13].Under 

various pathological conditions  associated with iron  overload, including thalassemia, there is evidence 

of an increase in low molecular weight iron in serum [9,14]. This promotes peroxidative damage to cell 

and organelle membranes in organs that accumulate excess iron including liver pituitary gland, pancreas 

and heart [13]. The chelation therapy given to these patients was suggested to play an inhibitory effect 

on the production of oxygen radicals due to lipid peroxidation and the Fenton reaction [15,16]. We 

concluded that DPPH is useful for evaluating the total antioxidant capacity. 

 



Journal of Biotechnology Research Center (Special edition)                                    Vol.8No.4 2014 

 

41 

 

References 

1. Walter, P., Fung, E., Killilea, D., Jiang, Q., Hudes, M. and Madden, J. ( 2006). Oxidative stress and 

inflammation in iron-overloaded Patients with β-thalassemia or sickle cell disease. Br. J. Haematol. 

135:254-63 

2. Porter, J., Rafique, R., Srichairatanakool, S., Davis, B., Shah, F. and Hair, T. (2005). Recent insights 

into interactions of deferoxamine with cellular and plasma iron pools: Implications for clinical use. 

Ann. Y. Acad. Sci. 1054:155-68. 

3. Borgna-Pignatti, C., Rugolotto, S., De Stefano, P., Zhao, H., Cappellini, MD. and Del Vecchio, G. 

(2004). Survival and complications in patients with Thalassemia major treated with transfusion and 

deferoxamine. Haematologica. 89:1187-93. 

4. Kadiiska, M.B., Gladen, B.C., Baird, D.D., Graham, L.B., Parker, C.E. and Ames, BN. (2005). 

Biomarkers of oxidative stress study: III. Effects of the nonsteroidal anti-inflammatory agents 

indomethacin and meclofenamic acid on measurements of oxidative products of lipids in CCl4 

poisoning. FreeRadicBiol Med.15:25-40. 

5. Bondet,V., Brand-Williams,W. and Berest C. (1997).  Kinetics and Antioxidant Activity using the 

DPPH Free Radical Method. Lebensm.-Wiss.U.Technol.30:609-615. 

6. Brand-Williams, W., Cuveelier, M. and Berest C. (1995). Use of a Free Radical Method to Evalute 

Antioxidant ActivityLebensm. Wiss. U. Technol. 28:25-30. 

7. Attia, A. and El-Hefnawy, A. (2009). Conformational stability against auto-oxidation formice and 

human oxyhemoglobins. Romanian J. Biophys. 19, 187–198. 

8. Livrea, M., Tesoriere, L. and Pintaudi, A. (1996). Oxidative stress and antioxidants status in ß-

thalassemia major: iron overload and depletion of lipid soluble antioxidants, Blood. 88, 3608–3614. 

9. Marta Kopańska, Grzegorz Formicki, Robert Stawarz, AgnieszkaGreń, Kinga Kraska. (2012). Analysis 

of  Hemoglobin (HB) Concentration in Circulating Blood of Mice After Inra-Peritoneal Injection of 

Iscador , Journal of Microbiology and Biotechnology and food Sciences. 2 (2) 484-492 

10. Ruchaneekorn, W., Noppadol, S., Praphaipit, I., Ratlya, C., Narumol, P., Suneerat, H., Somdet, S., 

Chada, P., Eliezer, R. and Suthat, F. (2010). Improvement in oxidative stress and antioxidant parameters 

in ß-thalassemia/ Hb E patients treated with curcuminoids, Clinical Biochemistry. 43, 424–429. 

11. Pavlova , L., Savov, V., Petkov, H., Charova, I. ( 2007). Oxidative stress in patients with beta-

Thalassemia major. Prilozi. 28:145–154. 

12. Meral, A., Tuncel, P. and Surmen-Gur, E. ( 2000). Lipid peroxidation and antioxidant status in beta-

Thalassemia. Pediatr HematolOncol. 17:687-693. 

13. Zimmermann, M., Biebinger, R., Rohner, F., Hurrulil, F. and Chaouki, N. (2006). Vitamin A 

supplementation in children with poor vitamin A and iron status increase erythropoietin and hemoglobin 

concentrations without changing total body iron. Am. J. Clin. Nutr. 84,580-586. 

14. Wessam, M. El-Gendy., Zeinab, M. Mourad., Dala, A. El-Guiziry and Hoda, M. Hassab. (1999). Study 

of Oxidative Stress in Thalassemia. Alexandria Journal of Peddiatrics.13:291- 294. 

15. Fili, S., Gulyuz, K., Sbri, E. Deniz, H. (2005). Oxidant and antioxidant status in β-Thalassemia major 

patients. J. Ankara Uni. Fac. Med. 58:1-5. 

16. Attia, M., Sayed, A., Fatmaa, I., Mohammed, A. and El-Aify, M. (2011). Effects of Antioxidant 

Vitamins on Some Hemoglobin Properties and Erythrocytes in Homozygous Beta- Thalassemia. 

Romanian J. Biophys. 21:1-16. 

 

 

 

 


