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Abstract 
Oxidative stress may be a key feature, and hence important determinant of blood serum of brain tumor patients. To 

investigate this, we determined some antioxidants status [albumin, uric acid, glutathione, ceruloplasmin, nitric oxide, 

and superoxide dismutase activity (SOD) and lipid peroxidation status {malondialdehyde (MDA}] in a blood serum of 

(31) patients with different types of brain tumor. A follow-up study was done with (25) post operative patients. On 

comparison with blood serum from normal individuals, albumin was significantly decrease while uric acid, nitric oxide 

and malondialdehyde were significantly increase. Glutathione and superoxide dismutase were decreased, but the 

decrease was statistically insignificant. Ceruloplasmin levels remained in the normal range. In a comparative study of 

pre operative and post operative cases, serum albumin and malondialdehyde levels in post operative brain tumor 

patients were significantly increase, while the uric acid was significantly decrease than those in the pre operative state. 

There was no significantly difference in the serum level of glutathione, ceruloplasmin, nitric oxide and in the activity of 

(SOD). The conclusion of the present study showed that the brain tumor patients which have a compromised 

antioxidant status before surgery and it remains poor for one month following the operation. 
 

Introduction 
Oxygen metabolism in aerobic organisms has obvious 

beneficial effects, but adverse effects of oxygen also 

occur because of the generation of reactive oxygen 

species (ROS). Most macromolecules can undergo 

oxidative reactions that are mediated by ROS. The 

adverse effects of ROS on biological systems have 

become a major focus of current biomedical research [1]. 

Oxygen free radicals and lipid peroxides have been 

implicated in the pathogenesis of many diseases, 

including diabetes mellitus, cancer, rheumatoid arthritis, 

infections diseases, atherosclerosis, and aging [2]. Free 

radicals are atomic or molecular species containing one 

or more unpaired electrons. They are generally highly 

reactive species and tend either to lose an electron, 

thereby acting as reducing agents, or to gain an electron, 

acting as oxidizing agents. In aerobic cells, the most 

important free radicals reactants are oxygen derivates 

(hydroxyl radical, OH
·
, superoxide anion, O2

·-
), hydrogen 

peroxide (H2O2), and certain transition metals. Cells 

possess an array of antioxidant defenses that help to 

prevent the formation of free radicals and to limit their 

damaging effects [3]. This defense  system includes 

antioxidant molecules, such as albumin, uric acid, 

glutathione, and various antioxidant enzymes. 

Superoxide dismutase, the first line of defense against 

oxygen-derived free radicals, catalyses dismutation of O2 

to H2O2. Glutathione peroxidase, a selenoprotein, reduces 

both lipid and nonlipid hydroperoxides, as well as H2O2, 

and oxidizes glutathione. Oxidized glutathione is reduced 

back to glutathione by glutathione reductase [4]. 

Reactive free radicals that are formed within cells can 

oxidize biomolecules, leading to cell death and tissue 

injury. Free radicals can attack almost any component of 

the cell, but lipids, proteins and nucleic acids are 

particularly important targets. Lipids of cells membranes 

and organelles are frequently damaged, resulting in lipid 

peroxidation [5]. The process of lipid peroxidation 

involves oxidative degradation of polyunsaturated fatty 

acids to malondialdehyde, which is commonly measured 

by the chromogenic thiobarbituric acid reaction and 

expressed as total thiobarbituric acid reactive substrates 

[6]. 

The aim of this study is to determine some oxidative 

stress and antioxidant status in serum of patients with 

brain tumor before and after one month following the 

operation. 
 

Tools & Methods 
Patients and Control Subjects: 

Patients were enrolled in the present study to the 

neurosurgery unit in Ibn-Sina Hospital in Nineveh 

Governorate. 

Blood serum of (31) patients before surgery and blood 

serum of (25) patients postsurgery for one month were 

collected. These samples were diagnosed clinically and 

radiologically as having brain tumor ranging in their age 

between (15-70) years. Blood samples from (35) control 

subjects were obtained for comparison. 

Samples: 

Blood was freshly withdrawn by vene-puncture of each 

patient immediately before and after one month of 

operation. 

Serum then were separated by centrifugation at (3000 xg) 

for (10) minutes, and then it was divided in aliquot and 

kept frozen at (-20 °C) for the different assays [7]. 

Method: 

Albumin was determined by colorimetric method using 

manufactured kit by Syrbio [8]. 

Uric acid level was estimated by using the Uricase 

Enzymatic method of [9] using manufactured kit by 

Biomerieux. 

Glutathione was measured according to the modified 

method of [7]. 

Ceruloplasmin concentration was estimated using the 

modified method of [10]. 

Peroxynitrite level was estimated following the modified 

method of [11]. 

Malondialdehyde was determined by the method of [6]. 

Superoxide dismutase activity was measured by using a 

modified photochemical nitroblue tetrazolum method 

[12]. 
 

Results and Discussions 
The results in table (1) showed that there is a significant 

decrease (P>0.001) in albumin concentration in serum of 



patients with brain tumors which was (3.80 ± 0.13 and 

4.21 ± 0.11 gm/dl) in a pre and post operative brain 

tumor patients respectively, in comparison with (5.05 ± 

0.05 gm/dl) in control. The percent decrement for pre and 

post operative brain tumor patients was about (25% and 

17%) respectively compared with control. 

 

Table (1): Concentration of some oxidative stress and antioxidant status in serum of brain tumors and control 

subjects 

Parameters 

Mean ± SE 

Control 

n = 35 

Pre operation 

n = 31 

Post operation 

n = 25 

Albumin (gm/dl) 5.05 ± 0.05 3.80 ± 0.13
***

 4.21 ± 0.11
***

 

Uric acid (µmole/L) 389.4 ± 16.8 667.8 ± 33.49
***

 519.0 ± 21.31
***

 

Glutathione (µmole/L) 6.01 ± 0.13 5.85 ± 0.13 5.55 ± 0.1
**

 

Ceruloplasmin (µmole/L) 297.05 ± 13.85 297.92 ± 17.52 293.63 ± 20.56 

Peroxynitrite (mmole/L) 38.35 ± 1.24 156.26 ± 11.49
***

 161.03 ± 9.4
***

 

Malondialdehyde (µmole/L) 0.14 ± 0.008 0.45 ± 0.04
***

 0.58 ± 0.03
***

 

Superoxide Dismutase 0.005 ± 0.0008 0.006 ± 0.0004 0.006 ± 0.0005 
***

 Significant difference between control at (P> 0.001) 
**

 Significant difference between control at (P  > 0.01). 

 

In the follow- up study (i.e. after one month of operation) 

albumin concentration in post operative brain tumor 

patients were significantly higher(P>0.05) than those in 

the pre operative state as shown in figure (1). 
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Fig. (1) Comparison of albumin concentration 

between pre and post operation 
 

The results of the present study was agree with those 

obtained by Alta'ee in patients with different types of 

cancer [13] and from lung cancer patients [14]. 

These results of albumin concentration may be due to 

that serum proteins play several roles in the human body, 

some of them, such as albumin may be considered an 

important component of plasma antioxidant activity, 

primarily, binding free radicals, free fatty acid, divalent 

cations, hypochloride (HOCl) and bilirubin [15]. 

Thus, albumin concentration may be changed under 

oxidative stress associated with cancer. Low albumin 

levels (hypoalbuminaemia) are found in many 

conditions, where there are:  1. impaired synthesis as a 

result of liver disease [16].  2. increased breakdown of 

protein due to tissue damage or inflammation, 3. reduced 

absorption of amino acids [17]. 

The concentration of serum albumin remains low after 

one month post operatively in carcinoid tumor patients. 

However the results showed that serum albumin in the 

post operative was still lower than the controls, but 

higher than the pre operative stage. It has been well 

documented that serum albumin, in particular, are very 

much affected by all types of trauma including the 

surgical operation. The degree of hypoalbuminemia after 

surgical operation depends on the severity of injury and 

the pre, and post operative nutritional state [14]. 

The results in table (1) showed a significant increase 

(P>0.001) in unic acid concentration which was (667.8 ± 

33.49 and 519.0 ± 21.31 µmol/L) in serum of pre and 

post operation brain tumor patients respectively in 

comparison with (389.4 ± 16.8 µmol/L) in control group. 

The percent increment was about (71% and 33%) in the 

two groups of patients respectively in comparison with 

control group. 

There were several results which were conformable to 

our results of uric acid concentration in patients with 

lymphomas and leukemia [18], and in patients with 

glioma cells [19]. 

Uric acid is the final break down product of nucleic acid 

and purine catabolism in human, its formation occurs 

only in tissues that contain the enzyme xanthin oxidase. 

The increased body burden of uric acid is a result of 

increased de novo purine synthesis, increased purine 

nucleoide degradation diminished renal excretion of 

urate, or a combination of these defects. The causes of 

the increment could be due to the increased 

nucleoprotein production and catabolism which are 

important in the hyperuricemia that occurs with brain 

tumors [18]. 

On the other hand, the results of comparison between pre 

and post operative patients showed that serum uric acid 

in the post operative patient was significantly (P>0.001) 

lower than those in the pre operative cases as shown in 

figure (2). During one month post surgery, little 

improvement in uric acid concentration was seen in brain 

tumor patients. These results are due to that the uric acid 

is one of the antioxidant which present in plasma in high 

concentration. It efficiently scavenges radicals. Urate 

might be particularly important in providing protection 

against certain oxidizing agents. It has been suggested 

that the increase in life span that has occurred during 

human evolution might be attributable to the formation 

of stable non-reactive complexes with iron, but it is also 

a direct free radical scavenger [2]. 
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Fig. (2) Comparison of uric acid concentration 

between pre and post operation 
 

Compared with control group, glutathione concentration 

was found to be decreased in serum of pre operative 

patients, but the decrease was not significant, while an 

obvious significant decrease (P>0.01) was found in post 

operative brain tumor patients as shown in table (1). 

Also the results indicated that there was no significant 

difference in serum glutathione concentration in pre and 

post operative patients as shown in figure (3). Pervious 

studies have shown low levels of glutathione in patients 

with brain tumors [20] and in patients with breast, 

bladder, liver cancers [13]. 

0

1

2

3

4

5

6

g
lu

ta
th

io
n

e
 (


m

o
l/
l)

Pre Post

 
Fig. (3) Comparison of glutathione concentration 

between pre and post operation 

 

Glutathione plays an important role in the protection of 

cells against damage from free radicals and also 

influences cytotoxicity to some kinds of 

chemotherapeutic agents [20]. Another investigation 

suggested that the glutathione depletion could be 

attributed to the fact that the intracellular level of 

glutathione is varied with growth, nutritional status, 

hormonal balance and the hepatic resource of glutathione 

[12]. Or the low level of glutathione is due to that the 

glutathione is one of the most abundant reductant and 

acts as a thiol donor converting disulfides to  thiols and 

as a cofactor for glutathione peroxidase and glutathione 

S-transferase [21]. 

In this study, pre and post operative serum concentration 

of ceruloplasmin was measured in patients with brain 

tumor. The results in table (1) and figure (4) showed that 

there were no significant differences in ceruloplasmin 

concentration in pre and post operative brain tumor 

patients. 
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Fig. (4) Comparison of ceruloplasmin concentration 

between pre and post operation 

 

Serum ceruloplasmin had variable levels in different 

states studied ; being high in the gynaecological 

carcinoma [22], low in the nephrotics and almost 

unchanged in the primary hyper triglyceridemia [23]. In 

spite of the ceruloplasmin may contribute to the 

oxidative damage produced by ROS which affect major 

classes of biomolecules, nucleic acid, proteins and lipid 

[23]. 

Patients with brain tumor showed a significant 

overproduction (P>0.001) in peroxy nitrite concentration 

in pre and post  operative brain tumor patients, which 

was (156.26 ± 11.49 and 161.03 ± 9.4 mmol/L) 

respectively in comparison with (38.35 ± 1.24 mmol/L) 

in control. The percent increment was about (307% and 

320%) respectively. 

Also, the results in figure (5) showed that there was no 

significant difference in peroxy nitrite concentration 

before and after operation of brain tumor patients. 

These results were in accordant with other studies which 

they show a significant higher of peroxy nitrite 

concentration in patients with prostate cancer [24]. 
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Fig. (5) Comparison of Peroxy nitrite concentration 

between pre and post operation 

 

The role of nitric oxide (NO) in cancer is ubiquitous. 

(NO) was reported to inhibit cell proliferation, to induce 

differentiation, and to decrease the metastatic spread of 

different tumor cell lines [25]. In addition, (NO)  is a 

reactive compound and can react with other free radicals 

such as superoxide (O2
·-
) and may cause the production 

of the more destructive compound (Peroxy nitrite) [26]. 

Accordingly, it  may be suggested that oxidant stress and 

(NO) may have multiple effects on the intiation and 

progression of cancer [27]. In addition, (NO) can be  a 

very effective antioxidant to the ROS. The antioxidant 
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mechanisms is through the versatile chemistry of (NO) 

with ligand-metal and radical-radical. Because of the 

extremely complexity in nitric oxide function and 

mechanism [27]. 

Results in table (1) showed a significant increase 

(P>0.001) in malondialdehyde (MDA) concentration 

which was (0.45 ± 0.04 and 0.58 ± 0.03 µmol/L) in 

serum of pre and post operation brain tumor patients 

respectively in comparison with (0.14 ± 0.008 µmol/L) in 

controls. The percent increment was about (221% and 

314%) respectively which is in agreement with other 

published data [28], [3]. 

Free radical attack essentially effects polyunsaturated 

fatty acid in cell membranes, producing lipid 

peroxidation which generates hydro peroxides and long 

lived aldehydes. 

The end products of these reactions are MDA. It is also 

known that oxidative stress has a role in the process of 

cancer and inflammation [29]. Lipid peroxidation 

products and ROS have been found to be very active in 

binding to DNA to cause mutation and initiate cancer 

[28]. Also lipid peroxidation products formed or 

increased in various organs are released into serum. 

Several aldehydes including MDA have been shown to 

react with nucleic acids, thus possibly contributing to 

mutagenesis and carcinogenesis. Oxidative damage to 

membrane lipids initiated lipid peroxidation [29]. 

In the follow-up study and after one month of operation, 

MDA level in post operative brain tumor patients was 

significantly higher (P<0.01) than those in the pre 

operative cases as shown in figure (6). During one month 

post surgery, no improvement in extent of lipid 

peroxidation was seen in these patients. Higher level of 

MDA was associated with depletion of antioxidant and 

several forms of scavergers, which may suggest that 

there is an increase in oxidative stress in brain tumor 

patients [30]. 
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Fig. (6) Comparison of MDA concentration between 

pre and post operation 

In this study, pre and post operative serum activity of 

superoxide dismutase (SOD) enzyme was measured in 

patients with brain tumor. The results in table (1) and in 

figure (7) indicated that there were no significant 

differences in SOD activity in patients compared to the 

controls, nor between pre and post operative value for 

this enzyme in the patient group. 
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Fig. (7) Comparison of SOD activity between pre and 

post operation 
 

There were several results which were observed a 

significant diminished level of SOD activity in brain 

tumor patients [31] and in patients with gastric cancer 

[32]. No explanation can be given for this at present 

except, may be a non accurate test due to a lack in 

equipment accuracy. 
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 دراسة بعض مضادات الاكسدة في مرضى اورام الدماغ

 2ليلى عبد الله مصطفىو   2صبا زكي العباچيو   1قصي عبد القادر الجلبي

  ، الموصل ، العراق جامعة الموصل ،كلية العلوم   ، قسم علوم الحياة 1
  ، الموصل ، العراق جامعة الموصل ،كلية العلوم   ،قسم الكيمياء  2

 ( 2002، تاريخ القبول:   /   /  2002) تاريخ الاستلام:   /    /

 الملخص
السايرو بلامماين  –الكلوتاثاايون  –حاامض اليوريا   -يتضمن البحث قياس بعض مضادات الاكسدة في مصل دم مرضى أورام الدماغ والتي تشمل )الألبومين 

( مااريض 11( وقياااس مسااتوم المالوردايالدي ايااد كدالااة لدرجااة تمكسااد الشااحوم فااي مصاال دم )SOD)اوكساايد الرترياا  وفعاليااة أرااميم السااوبر اوكساايد دسااميوتيم  -
 ( شخصاً طبيعياً كمجموعة سيطرة.12( مريض بعد إجراء العملية الجراحية. إضافة إلى مجموعة من )22مصابين بمورام الدماغ. ثم متابعة )

ايااد فااي مصاال دم تشااير الرتااالى إلااى وجااود رقصااان معرااولأ فااي تركياام الألبااومين بيرمااا تح اار ميااادة معرويااة فااي حااامض اليورياا ، اوكساايد الرترياا  والمالوردايالدي 
رخفاضاااً رياار معروياااً قااد أح اارت ا SODالمرضااى المصااابين باامورام الاادماغ مقاررااة مااي مجموعااة الساايطرة، بيرمااا لااوحح أن تركياام الكلوتاثااايون وفعاليااة أرااميم 

في مرضى أورام الدماغ بطريقة رير مباشرة من خالال ح اور دلالاة فاي ارخفااض الكثافاة الضاولية للفورماامين المتكاون مان اختامال  SOD)حددت فعالية أرميم 
-.

O2  لصيغة رايتروبلوتتراموليوم ميNBT سيريلوبلاممين فقاد وجاد اراب يبقاى ضامن مساتواه والذلأ بدوره يتولد مي تشعيي مصل الدم(. أما فيما يتعلق بمستوم ال
 الطبيعي.

اغ بعاد إجاراء العملياة قاد عرد دراسة المقاررة بين المرضى قبل وبعد العملية فان الرتالى تشير إلى أن مستوم الألبومين والمالوردايالدي اياد فاي مرضاى أورام الادم
اررااة بالحالااة قباال إجااراء العمليااة. كمااا تبااين الرتااالى عاادم وجااود تغيااراً معروياااً فااي مسااتوم كاال ماان امداد معروياااً بيرمااا يح اار حااامض اليورياا  ارخفاضااا معروياااً مق

 .SODاوكسيد الرتري  وفعالية أرميم -السيريلوبلاممين-الكلوتاثايون
يفة ب ىىش رىىاح  منىىش بىى  ب  ب ىىة تبقىىض  ىى  رلاحااح فااي البحااث الحااالي أن مرضااى أورام الاادماغ الااذين يملكااون مضااادات أكساادة قليلااة قباال إجااراء العمليااة أر ااا

 ملمح ض.

 

 


