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Abstract  
    Epilepsy is a disease of the brain in which  at least two unprovoked (or reflex) seizures occurring within 
more than 24 hours apart Epilepsy is classified to idiopathic, cryptogenic, and mixed classification.Superoxide 
dismutase (SOD); an enzyme that catalyzes the dismutation of superoxide radicals have been purified by a 
simple  procedure from bovine erythrocytes. This enzyme contains 2 equivalent of copper per mole of 
enzyme.The aim of the study to know the significance of antioxidant superoxide dismutase (SOD) enzyme in 
epileptic patients. 
This is a prospective study conducted in Al-Hussein Teaching Hospital in Holy Kerbalaa for the period from 
January to October 2014 .One hundred ten (110) patients were included in this study.Superoxide dismutase 
activityis determined by using a simple and rapid method. Superoxide dismutase enzyme level in epileptic 
patients was significantly lower (p<0.01) than its level in healthy control. It was significantly lower in all 
subgroups of patients when compared to control subgroups (p<0.01).It was significantly lower in patients 
group in both male and female when compared to control group (p<0.01).  
Epilepsy is linked with the defect in the antioxidant defense mechanism. 
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 الخلاصة
مجهول  إلىیصنف الصرع و . أربعمن  أكثرخلال  الأقلالصرع هو مرض یصیب الدماغ حیث یحدث اثنان من النوبات الاختلاجیة على      

مساعد لتحویل العناصر الحرة المتكونة خلال العملیات  أنزیمهو  دسمیوتیس سوبر اوكساید. المختلط من كلا النوعینالسبب و  السبب وعضوي
  .الایضیة البسیطة في كریات الدم الحمراء الخاصة بالمواشي

 ١١٠تم شمول .٢٠١٤لسنة  الأولالثاني حتى تشرین للفترة من كانون  في كربلاء المقدسة هذه الدراسة في مستشفى الحسین التعلیمي أجریت
رضى الصرع كان منزیمهذا الأ مستوى .الطریقة البسیطة و السریعة باستخدامتم تحدیدها  دسمیوتیس و فعالیة سوبر اوكساید مریض بهذه الدراسة

مجامیع المریضة و قد كان قلیل بصورة ملحوظة في كل مجموعة صغیرة من ال الأصحاءالطبیعیین  الأشخاصأقل بصورة ملحوظة عن مستواه في 
و أیضا كان مستوى هذا الأنزیم قلیل في المرضى سواء كانوا إناث أو ذكور على .  میع للأشخاص الطبیعیین الأصحاءبعد مقارنتها بنفس المجا

  .الصرع مرض مرتبط بخلل في الآلیة الدفاعیة للمواد المقاومة للأكسدة من ذلك نستنتج ان .الأشخاصالأصحاءحد سواء عند مقارنتها مع 
  

  .دسمیوتیس  اوكساید الصرع، سوبر:الكلمات المفتاحیة
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Introduction  
ormally, the biomolecules in the 
body are composed of firm bonds 
formed by paired electrons[1]. 

Weakened, disrupted bonds lead to 
creation of free radical (an atom, 
molecule, or ion that has unpaired  
electrons in outer orbital which unstable 
and highly reactive species)[2]. Usually, 
there is balance between formation and  
elimination of free radicals. Nevertheless, 
this balance may be shifted towards more 
generation of free radicals or less 
availability of antioxidants. This condition 
is known as oxidative stress and can result 
in serious cell damage if this stress is 
massive and prolonged[3]. 
     Antioxidants are molecules that secure 
biological biomolecules against oxidative 
stress[4]. They protect cells by preventing 
creation of ROS or by eliminating them, 
quickly before they attack the 
biomolecules. Also they play a major role 
in the repair of the damage, reconstructing 
the lost functions and clearance the waste 
products[5]. 
Superoxide dismutase (SOD); an enzyme 
that catalyzes the dismutation of 
superoxide radicals have been purified by 
a simple  procedure from bovine 
erythrocytes. This enzyme contains 2 
equivalent of copper per mole of enzyme. 
The copper may  be reversibly removed, 
and it is required for activity. An assay of 
several tissues indicates that superoxide 
dismutase is widely distributed within 
mammalian organisms[6]. Superoxide 
dismutase is  a major antioxidant enzyme 
in the brain tissue and play a key role in 
preventing the neuronal damage which 
caused by epilepsy[3]. There are 3 major 
forms of superoxide dismutase. MnSOD 
present in mitochondria; Cu-Zn SOD in 
cytoplasm, and extracellular SOD 
(ECSOD) secreted by vascular cells into 
the extracellular matrix. They catalyze the 
reaction of superoxide dismutation to 

hydrogen peroxide (which is the first step 
in the chain of  free radical scavenger 
systems), then undergoes further reactions 
and exerts numerous biological functions. 
This process leads not only to the removal 
of superoxide from the brain, but also 
generates an important regulatory 
molecule-hydrogen peroxide. Therefore, 
the expression and activity of superoxide 
dismutase may be critical for cellular 
defense from injury and seizure[7]. 
 
Materials and Methods 
  This is a prospective study conducted in 
Al-Hussein Teaching Hospital in Holy 
Kerbalaa for the period from January to 
October 2014 in order to evaluate the role 
of superoxide dismutase in epilepsy. One 
hundred ten (110) patients were included 
in this study with age range from (1-<18) 
years. These patients were subdivided into 
four groups as follows: the first group (1-
<3 years); the second group (3-<5 years);  
the third group (5-<10 years); and the 
fourth group (10- <18 years) [8,9]. All 
patients are newly diagnosed with 
idiopathic epilepsy, none of them took 
any medication that may cause epilepsy or 
on antiepileptic drugs (AEDs).  
Superoxide dismutase activityis 
determined by using a simple and rapid 
method, based on the ability of the 
enzyme to inhibit the autioxidation of 
pyrogallol. The Cu-Zn SOD activities are 
expressed as units/milliliter (U/ml). One 
unit of Cu-Zn SOD activity being defined 
as amount of enzyme required to cause 
50% inhibition of pyrogallol 
autioxidation[10]. 
 
Results 
Superoxide dismutase (SOD): 
Superoxide dismutase enzyme level in 
epileptic patients was significantly lower 
(p<0.01) than its level in healthy control 
as shown in table (1). 

 

N
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Table  1 :Superoxide dismutase(SOD) enzyme level in patients and healthy control groups 

 

SOD Patients Healthy control P value 

Mean ±SD 
U/ml 16.09±0.52 23.23±3.71 p< 0.01* 

*p value < 0.01 is highly significant. 
 
Superoxide dismutase enzyme and age: 
Superoxide dismutase enzyme (SOD) was 
significantly lower in all subgroups of 
patients when compared to control 

subgroups (p<0.01). At the same time 
there is no significant difference of (SOD) 
between age groups of patients or healthy 
control (p>0.05) as shown in table (2). 

 
Table  2 : Superoxide dismutase enzyme level in patients and control group in different age 

groups 

Age group (year) 
SOD Mean ±SD U/ml 

P value 
Patients Healthy control 

1-< 3 15.82±0.21 22.98±0.20 p< 0.01* 

3-< 5 15.72±0.86 23.01±0.6 p< 0.01* 

5-< 10 16.29±0.16 23.73±0.16 p< 0.01* 

10-< 18 16.54±0.43 23.14±0.38 p< 0.01* 

P value p>0.05 p>0.05  

    *p value < 0.01 is highly significant. 
 
Superoxide dismutase enzyme and 
gender: 
Superoxide dismutase enzyme was 
significantly lower in patients group in 
both male and female when compared to 

control group (p<0.01), on the other hand, 
there was no significant difference of 
SOD level between males and females in 
the same study group (p>0.05) as shown 
in table (3). 
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Table  3 : Superoxide dismutase enzyme level in patients and control group in both gender 

groups 
 

Gender  
SOD Mean ±SD U/ml 

P value 
Patients Healthy control 

Male  16.27±0.48 23.32±0.41 p< 0.01* 

Female  15.91±0.56 22.96±0.06 p< 0.01* 

P value p>0.05 p>0.05  

   *p value < 0.01 is highly significant. 
 
Discussion 
     In the present study, superoxide 
dismutase enzyme (SOD) level  in 
epileptic patients was  significantly 
reduced in comparison with healthy 
controls (Table 1,2), this finding was 
consistent with many previous studies 
[6,7,11]. 
     In the current study, the study groups 
were subdivided according to sex (Table 
3), there was no significant difference in 
SOD level between  males and females 
whether they are patients or healthy 
control which is similar to other studies 
that stated that the sex did not affect SOD 
level [3]. 
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