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 سزطاٌ انذو فٙ أطفال انعزاق 
Saeed H. Assi                             Ryaidh Sh. Al_Husain    

Ministry of Science & Technology 

 رٚاض شفاف آل حسٍٛ                                   سعٛذ حسٍٛ عاصٙ
 دائرة بحوث المواد /وزارة العلوم والتكنولوجيا

Abstract 

The present study have been investigated the levels of antioxidant substances which including the 

enzyme glutathione peroxidase GSH-Px, vitamin E (α- tocopherol), and selenium, in order to 

estimate their  roles of preventing the body cells against oxidation processes by free radicals, 

hydrogen peroxides, hydrofattyperoxides, reactive oxygen species, which attack the cell membrane 

causing damage of these cells resulting in  mutation of DNA and accidence of various cancer 

diseases such as leukemia. By studying 30 female and 30 male, 2-14 years old, they were divided 

into three groups, each group formed 20 patients. These groups included two kinds of leukemia are 

acute lymphoblastic leukemia (ALL) and acute myeloblastic leukemia (AML). The concentration 

level of glutathione peroxidase GSH-Px, and concentration level of  α- tocopheroland selenium  

were significant  P< 0.05 decrease in all groups of patients male and female in both kinds of 

leukemia's when compared to control group. 
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 ًهخصان

 -)أنفا Eٔفٛخايٍٛ  GSG-Pxأجزٚج ْذِ انذراست نخقٛٛى  يسخٕٚاث انًٕاد انًضادة نلأكسذة انخٙ حضى أَزٚى انكهٕحاثإٌٚ بٛزٔكسٛذٚز 

حٕكٕفٛزٔل( ٔيسخٕٖ عُصز انسهُٕٛٛو لأجم أٌ ٚخى حقذٚز دٔرْا فٙ حًاٚت خلاٚا انجسى يٍ عًهٛاث الأكسذة انخٙ حقٕو بٓا انجذٔر 

بٛزٔكسٛذاث انٓٛذرٔدُْٛت ٔأصُاف الأٔكسجٍٛ انفعانت انخٙ حٓاجى انجذار انخهٕ٘ يسببت حهف ْذِ انانحزة ٔبٛزٔكسٛذاث انٓذرٔجٍٛ ٔ

ٔحٕادد الإصابت بالأيزاض انسزطاَٛت انًخخهفت ٔعهٗ سبٛم انًثال  DNAٚؤد٘ إنٗ حذٔد طفزة ٔراثٛت فٙ انعايم انٕراثٙ انخلاٚا يًا 

طفم حخزأح أعًارْى يٍ سُخٍٛ إنٗ أربعت عشز سُت. قسًج إنٗ ثلاثت يجًٕعاث كم  03طفهت ٔ 03سزطاٌ انذو. يٍ خلال دراست 

ٙ انحاد. نقذ نٕحظ اَخفاضا يعُٕٚا فٙ طفم ْٔذِ انًجايٛع حشًم سزطاٌ انذو انهًفأ٘ انحاد ٔسزطاٌ انذو انُق 03يجًٕعت حخأنف يٍ 

حٕكٕفٛزٔل( ٔيسخٕٖ عُصز انسهُٕٛٛو بانُسبت  -)أنفا Eٔفٛخايٍٛ  GSG-Pxحزكٛز كم يٍ أَزٚى انكهٕحاثإٌٚ بٛزٔكسٛذٚز 

 نهًجًٕعخٍٛ بانًقارَت يع يجًٕعت انضبظ.
 

 زطاٌ انذوس، انسهُٕٛٛو، حٕكٕفٛزٔل -أنفا، انكهٕحاثإٌٚ بٛزٔكسٛذٚزانكهًاث انًفخاحّٛ: 

Introduction 

Leukemia is a cancer of the tissues that produce blood cells, resulting in abnormal blood cells.  Leukemia 

appears to be related to damage to chromosomes or genes [1].  The damage disrupts the process by which 

blood cells achieve their final and functional form. Leukemia is the most common kind of cancer in 

children.  Leukemia also causes more deaths than any other form of cancer in children.  There are several 

forms of leukemia, two of which are particularly important in children.  These are usually known as ALL 

and AML.  Acute lymphoblastic leukemia (ALL) is the most common form in children and represents 

78% of cases of leukemia [2].   (ALL is also called acute lymphocytic leukemia.). Scientists believe that 

this pattern means that two genetic changes are needed to cause the disease and that one occurs before a 

child is born. Acute non-lymphocytic leukemia is the second most common form of leukemia in children 

and represents 19% of cases.  It is also called acute myelogenous leukemia (AML). Glutathione 

Peroxidase (GPx. EC 1.11.1.9) represents an enzyme family with peroxidase activity whose main 

biological role is to protect the organism from  oxidative damage. It helps prevent lipid peroxidation of 

cellular membranes by removing free peroxide in the cell. [3] It plays the important role of  protecting 

cells from potential damage by free radicals, form edbyperoxide decomposition [4]. Low levels   of ROS 

are indispensable in many biochemical processes, including intracellular messaging in the 

cell differentiationand   cell progressionor  the arrest of growth, apoptosis [5],immunity[6], and 

defenseagainst micro-organisms [6,7]. In contrast, high doses and/or inadequate removal of 

ROS result in oxidative stress, which may cause severe metabolic malfunctions and damage to 

biological macro molecules [9–11]. The selenium-containing peroxidase glutathione 

peroxidase (EC1.11.1.19) containsa single selenocysteine (Sec) residue in each o f  the f o u r  

identical  subunits, which is essential for enzyme activity [12]. GPX(80kDa) catalyses the 
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reduction of hydroperoxides using GSH, thereby protecting mammalian cells against 

oxidative damage. In fact, glutathione  metabolism is one of the most essential antioxidative 

defense mechanisms[13,15]. 

GPx 

ROOH +2GSH→        ROH+GSSG +H2O 

Vitamin E (α-tocopherol) is low molecular compound that exhibit high biological activity against 

oxidants and free radicals[15,16]. This is found in fats and fatty food components of both vegetable and 

animal origin. This substance, absorbed by blood via the lymphatic system, reach the liver and fatty 

tissues where it is stored. Vitamin E is a mixture of compounds containing four tocopherols (α,β,γ, and 

δ) and four to cotrienoles, including the most active α-tocopherol. Vitamin E prevents oxidative damage 

to cellular structures and tissues through breaking reactions of free radicals, participates in the 

maintenance of an appropriate structure of cellular membranes, inhibits the generation of micro clots, 

and blocks the production of nitrosamines. Epidemiological studies evidence the association between 

tocopherol concentration in blood and\or its dietary intake, and mortality from neoplastic diseases [17]. 

Recent cancer epidemiological studies have also suggested an anti neoplastic activity by some forms of 

selenium. Leukemia is a type of cancer of the blood or bone marrow characterized by an abnormal 

increase of white blood cells[18]. Leukemia results from somatic mutations in the DNA. Certain 

mutations produce leukemia by activating on cogenes or deactivating tumor suppressor genes, and 

thereby disrupting the regulation of cell death[19]. These mutations may occur spontaneously or as a 

result of exposure to radiation or carcinogenic substances, and are likely to be influenced by genetic 

factors [20]. 

This work aims at estimate the levels of glutathione peroxidase enzyme, vitamin E and selenium in 

blood serum for leukemia's patients and deduce any differences in their concentrations from normal 

values. 

Materials and Methods 

Chemical Reagents 

Glutathione peroxidase (Sigma), DI-α-Tocopherol (Sigma), Selenium(Merck),95%n-hexane and ethyl 

acetate (fluka) for high performance liquid chromatography (HPLC), 99.8% ethyl alcohol (fluka) were 

used in the study. 
Methods 

1- Estimation of serum glutathione peroxidase 

Glutathione peroxidase was assayed by method. kit(Randox Laboratories Ltd., UK)( Cat. No. RS 

505).This method were describe by (paglia and valentine, 1967) [21]. Which based on the fact that., 

glutathione peroxidase (GSH-Px) catalyses the oxidation of glutathione(GSH) by cumin hydroperoxide. 

In the presence of glutathione reductase (GR) and NADPH, the oxidized glutathione (GSSG) is 

immediately converted to the reduced form with a concomitant oxidation of NADPH to NADP. Then 

decrease in absorbance at 340 nm is measured calorimetrically. 

2-Assessment of serum vitamin E 

α-tocopherol, were measured simultaneously by high performance liquid chromatography (HPLC) in 

three groups of children: 20 healthy children (10 males and 10 females), 20 children (10 males and 10 

females)  with acute myeloblastic leukemia (AML) and 20 children(10 males and 10 females)  with acute 

lymphoblastic leukemia (ALL) at Medical City/ Hemay atAlatfal Hospital/ On cological Department. 

Measurement of vitamin E by HPLC ,Blood samples were collected from children to measure total serum 

vitamin E  Participants were not required to fast for blood collection. Blood was collected via 

venipuncture, All tubes were protected from light ,allowed to clot, centrifuged at 3000 rpm for 10 min, 

and then stored at -80oC until thawed for analyses by high performance liquid chromatography (HPLC) . 

Briefly, the method utilizes a reversed- phase HPLC technique that shows a clear resolution of Vit E. The 

mobile phase is an acetonitrile extract of serum by solid phase extraction C18/Ods 4.6 *25.wave (295nm), 

HPLC was performed using a Shimadzu LC-2010AHT system with Shimadzu LC-2010 pump (Japan). 
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3-Determination of serum selenium 

The concentration of selenium in blood serum was measured by Shimadzu AA-670 flameless atomic 

absorption spectrophotometer at wavelength 196.0 nm. Serum specimens were diluted two fold with 

deionized distilled water. A mixture of(0.1% Ni+2 +0.1%Mg+2 + 0.1%Cu+2) as nitrate, as matrix 

modifier was added to both standard solutions and serum samples. Instrumental and experimental 

conditions were establishment. set of standard solution of Se was prepared ( 20,40,60,80,100, 120 ng/ml), 

calibration curve have been plotted. 

Statistical Analysis 

Data were presented as mean ± standard deviation (SD). The statistical analysis of data was done by using 

Excel program and SPSS program (statistical package for social Science Version 11)., data between the 

groups were compared with Student's t test for continuous variables and chi-square t-test for continuous 

variables. Mann-Whitney's U-test was used for variables without normal distribution. A two-tailed P-

value of <0.05 was considered significant. 

Results 

Figure (1) shows HPLC chromatograms for δ, γ, and α-tocopherols and tocopherol acetate. 

The glutathione peroxidase (GSH-Px) in the serum of both groups of patients AML &ALL children 

revealed significantly difference, decreased p<0.05for both groups of patients  compared with control 

groups. The vitamin E {alpha- tocopherol) concentration in the blood serum were  significantly 

difference, decreased p<0.05 for both groups of patients  compared with control groups.  Finely the 

selenium concentrations in the blood serum  were highly decreased significantly p<0.001 for both groups 

of patients  compared with control groups. These results have been shown in Tables(1,2). 

 

 

 

Fig.( 1): Chromatograms at 295 nm of different forms of vitamin E extracted from human 

blood serum using HPLC Method I. Extraction conditions are as described in the 

experimental section. A. serum sample. B. The same serum sample with 7 µg mL
−1

  δ-

tocopherol. Arrows indicate the retention times for δ, γ, and α-tocopherols and 

tocopherol acetate. 
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Table ( 1 ):  Serum levels of Glutathione peroxidase, vitamin E and Selenium in males/ females children with 

acute myeloblastic leukemia (AML). Mean ± SD 

 

 

Table( 2): Serum levels of Glutathione peroxidase, vitamin E and Selenium in males/ females child renwit 

hacutelympho blastic leukemia(ALL).Mean±                 

DISCUSSION 

Glutathione  peroxidase is a selenium-containing antioxidant enzyme that reacts with hydrogen peroxide 

and soluble fatty acid hydroperoxides, thereby helping to maintain redox balance within cells. Serum 

levels of glutathione peroxidase have been found to be reduced in various cancers including prostate, 

thyroid, colorectal, breast and gastric cancers. Tumor growth results in oxidative stress, accompanied by 

an increase in reactive oxygen species (ROS). ROS serve as secondary messenger molecules  and may 

result in increased cellular proliferation, an increase in genetic mutations and overall genetic instability, 

increased cellular invasion and angiogenesis [22]. ROS are also known to stimulate pathways that may 

lead to development of drug resistant in cancer cells [23]. Higher levels of ROS are, however, toxic to 

cells and cancer treatments often employ strategies to increase ROS production[24]. Increases in the 

levels of ROS also lead to the increase in transcription of antioxidant enzymes including catalase, 

superoxide dismutase, glutathione-S-transferase, and glutathione peroxidase [25]. The national center of 

cancer in iraq found that there was an increased incidence of leukemia in Iraqi children for years (1975-

2000) [26]. 

Reactive oxygen species (ROS) are the main cause of most kinds of cancers which encompass all highly 

reactive oxygen containing molecules, including free radicals [27]. Some of ROS are defined as a free 

radicals, any atom or molecules having an unpaired (single) electron in its outer shells (covalent orbitals) 

,for example ( O2
.-
, 

.
OH,COO

.
, CO

.
), and others are not radicals but active metabolites of oxygen, as 

(H2O2, HOCl). ROS formation sources are mitochondrial respiratory chain, phagocytes, redox reactions, 

radiation exposure, cigarette smoke, environmental pollution. Main ROS are super oxide radical (O2
.-
), 

hydrogen peroxide (H2O2),hydroxyl radical (
.
OH), nitric oxide (NO), singlet oxygen (O2

-
). A first line 

body defense against oxidative stress produced by generation of free radicals and reactive oxygen species 

ROS are antioxidant substances ( any substance which delays or inhibits oxidative damage to a target 

molecule [28,29].If given with omega 3 fatty acids of fish oil, it may prolong survival in patients with 

generalized malignancy( Gogos, et al., 1998) [30]. There is a debate about the concurrent use of 

antioxidants with cytotoxic therapies (Moss, 2006) [31]. It is true that much remain unknown concerning 

antioxidants, their mode of action and possible interaction. New trends in treatment of leukemia are 

supplementation of antioxidants for patients to alleviate treatment toxicities and to improve long-term 

outcomes, but little is known about the efficacy and safety of antioxidants use during cancer treatment 

(Ladas et al., 2004) [32]. Despite considerable debate about the role of antioxidant status in cancer 

outcomes, very few studies have assessed changes in antioxidant status an oxidative stress. (Kennedy et 

al., 2005) [33] found that children with ALL have altered antioxidant status at diagnosis and during 

P. value Control group 

No.=20(female) 

Control 

group 

No.=20 

(male) 

ChildrenwithAML 

No.=20(female) 

Children 

withAML 

No.=20 (male) 

Compound 

p<0.05 

 

0.736 ± 0.68 0.786 ± 0.75 

 

0.615 ± 1.22 0.645 ±  1.28 

 

Glutathione 

peroxidasemmol/l 

p<0.05 

 

32.37 ± 0.86 32.69± 0.92 31.02± 0.63 31.72 ± 0.79 Tocopherolmol/lµ 

p<0.001 100.50 ±  22.4 108.92 ± 22.4 90.28 ± 16,26 90.28 ±  16,26 Seleniumng/ml 

P. value Control group 

No.=20(female) 

Control group 

No.=20 (male) 

Children with 

ALL 

No.=20(female) 

Children with 

ALL 

No.=20 (male) 

Compound 

p<0.05 

 

0.736 ± 0.68 0.786 ± 0.75 0.695 ± 0.72 0.625± 0.98 

 

Glutathione peroxidase 

mmol/l 

p<0.05 32.37 ± 0.86 32.69± 0.92 30.24 ± 0.66 30.84 ± 0.72 Tocopherolmol/lµ 

p<0.001 100.50 ±  22.4 108.92 ± 22.4 92.45 ± 16.85 95.27 ± 17.48 Seleniumng/ml 
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treatment. Results of Kennedy et al., supports prior observations that children with ALL have altered 

antioxidant and micronutrient status at diagnosis and treatment. In the present study, the parameters have 

been investigated show deficiency ( lack in antioxidants substances). Our results are consistent with the 

results of Ray et al., (2000) [34] and Mantovani et al., (2002) [35] who found an increase of oxidative 

stress during incidence by leukemia as compared with controls. Our results are conclude that the effective 

role of glutathione peroxidase GSH-Px, vitamin E, and selenium which represent antioxidant substances 

in reducing reactive oxygen species, hydrogen peroxide, hydrofatty peroxides, and free radicals. 

However, high levels of intracellular ROS can lead to increased DNA mutations that have been associated 

with increased carcinogenesis. 

Selenium is an essential trace element and it is well known that selenium is necessary for cell culture. 

However, the mechanism underlying the role of selenium in cellular proliferation and survival is still 

unknown. The present study using Jurkat cells showed that selenium deficiency in a serum-free medium 

decreased the selenium-dependent enzyme activity (glutathione peroxidases and thioredoxin reductase) 

within cells and cell viability. To understand the mechanism of this effect of selenium, we examined the 

effect of other antioxidants, which act by different mechanisms. Vitamin E, a lipid-soluble radical-

scavenging antioxidant, completely blocked selenium deficiency-induced cell death, although α-

tocopherol (biologically the most active form of vitamin E) could not preserve selenium-dependent 

enzyme activity. Other antioxidants, such as different isoforms and derivatives of vitamin E, BO-653 and 

deferoxamine mesylate, also exerted an inhibitory effect. However, the water-soluble antioxidants, such 

as ascorbic acid, N-acetyl cysteine, and glutathione, displayed no such effect. Dichlorodihydro fluorescein 

(DCF) assay revealed that cellular reactive oxygen species (ROS) increased before cell death, and sodium 

selenite and α-tocopherol inhibited ROS increase in a dose-dependent manner. The generation of lipid 

hydroperoxides was observed by fluorescence probe diphenyl-1-pyrenylphosphine (DPPP) and HPLC 

chemiluminescence only in selenium-deficient cells. These results suggest that the ROS, especially lipid 

hydroperoxides, are involved in the cell death caused by selenium deficiency and that selenium and 

vitamin E cooperate in the defense against oxidative stress upon cells by detoxifying and inhibiting the 

formation of lipid hydroperoxides. The results of this study are in agreement with some studies 

demonstrating low Se levels in children with cancer [36–42]. 

Conclusion 

Present study indicates  that glutathione peroxidase GSH-Px, vitamin E, and seleniumphysiologically 

serves as a first line of defense reducing ROS to harmless species prior to their entry into the cell. Our 

results and other Epidemiological studies  prove that there was an increased incidence of leukemia in 

Iraqi children for recent years. 
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