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 Abstract  

         The oxidant-antioxidant balance disorders underlie a number of acute and chronic diseases of the central 

nervous system (CNS). It is believed that oxidative stress plays a role in the pathogenesis of migraine. The 

study objective is to assess the processes of lipid peroxidation with malondialdehyde (MDA) as its major 

indicator. The study was carried out on Iraqi patients to estimate the level of lipid peroxidation in three groups 

include control group (41subjects), tension-type headache (TTH) (41patients) and migraine (31patients). The 

migraine, TTH, and control groups were significantly different on the measures of MDA.  The study showed 

that the migranieurs were significantly different from other two groups with respect to MDA (p<0.001). No 

significant difference between males and females within each of the three groups (p >0.05). The only 

significant difference between females’ age-groups was reported between (15-27years) and (28-40years) years 

old-groups (according to Games-Howell test (P=0.013) while Tukey HSD and Dunnett test contradicted the 

exits of any differences between them (P>0.05). According to the major similarity between aged-groups for 

both males and females in the three groups, it can be concluded that MDA level is not affected by age. 
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                      الخلاصة     

الامراض الحادة والمزمنة التي تصيب الجهاز العصببي  مضادات الاكسدة تندرج تحت عدد من –ان اختلالات الاتزان بين المؤكسدات 
( ثمبببببببة اعتاببببببباد ان التاكسبببببببد النا بببببببيم عبببببببن الاجهببببببباد يسبببببببه   بببببببي الاصبببببببابة بمبببببببرض ال ببببببباياة    بببببببد  الدراسبببببببة  بببببببو تابببببببي  CNSالمركبببببببز   

 LipidPeroxidationالديهايد  ثنائي   ( مع مالونMDA   كمؤ ر رئيسبي لب.   اجريبت الدراسبة لحسباب مسبتو )Lipid Peroxidation بي  )
مريضببا م ومجموعببة مرضببي ال بباياة  TTH )14مريضببا م مجموعببة الصببدات التببوتر    Control)14ثببلام مجبباميع ت ببمم المجموعببة الاياسببية  

 Migraine )14   مريضا 
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( MDA(  حيبببم ان ةيمبببة البببب  MDAتباينبببت مجببباميع ال ببباياة م الصبببدات التبببوتر  والمجموعبببة الاياسبببية ب بببار     معنبببي  بببي مايبببا   
الأعلببي لوح ببت بببين مرضببي ال بباياة  ا هببرت الدراسببة ان مرضببي ال بباياة كببانو مختل ببين ب ببكم معنببو  عببن المجمببوعتين الاخببريتين مببن حيببم 

 (   ال بر  المعنبو P>0.05(   لايوجد  ر  معنو  ببين الرجبام والنسبام ضبمن كبم مجموعبة مبن المجباميع البثلام  MDA  P<0.001مستو  
( علي المجاميع  Games – Howell   P=0.013سنة( بحسب اختبار  72 – 14سنة( و  41 -72الوحيد ت  تسجيل. بين ال ئتين العمرية  

وجببود ا   ببر  احصببائي بينهمببا  بنبباما علببي الت ببابهة بببين المجبباميع  Dunnettو  Tucky HSDالعمريببة للنسببام  ببي حببين عببارض ال حصببان 
 لايتاثر بالعمر  MDAجام والنسام  ي المجاميع الثلام م يمكن الاستنتاج ان الب العمرية بالنسبة لكلا الر 

 

Introduction

          Although migraine is a long-known disease, 

our understanding of its pathophysiology is a work 

in progress. The complexity of migraine 

pathogenesis suggests that an acute attack may be 

the final common expression of more than one type 

of initiating abnormalitys (1). Primary headaches 

example migraine and tension-type headache 

(TTH), associated with biochemical abnormalities 

of the brain.  

   Some of these aberrations predispose a person to 

headache, while others are pathophysiologically 

associated with the headache (2). Migraine 

headache is a public health problem of enormous 

scope that has an impact on the individual sufferer 

and on the society migraine typical characteristics 

of such headache are unilateral location, pulsating 

type, moderate or sever intensity association with 

nausea photophobia but tension type headache is 

more common in women. Tension type headache 

often interfere with the activities of daily living (3) 

(4).  

         We tried to investigate the alterations in lipid 

peroxidation marker malondialdehyde (MDA) via 

focusing on some aspects involved in migraine 

pathogenesis oxidative stress. The oxidant-

antioxidant balance is an important component of 

homeostasis in the organism. In physiological 

condition, very reactive products are constantly 

being formed in each aerobic organism. These 

products are referred to as reactive oxygen species, 

reactive nitrogen species or oxygen free radicals. 

At the same time, mechanisms of antioxidant 

defense are being trigged (5) (6). Malondialdehyde 

(M DA) is the most commonly marker that is used 

to investigate the presence of oxidative stress in 

biological system (7).  

         A high content of polyunsaturated fatty acids, 

particularly of arachidonic acid in the cellular 

membranes, increases the likelihood of 

peroxidation). It is believed that oxidative stress 

plays a certain role in the pathogenesis of epilepsy. 

A number of studies have been conducted on the 

processes of lipid peroxidation and the activities of 

antioxidant enzymes in epileptic children (8) (9) 

(10).  

       The aim of this study was to present the 

dereference values of oxidative stress parameters 

in migraine, tension- type headache compared 

clinically with healthy Iraqi control. Such 

information would allow us to make comparisons 

between normal and abnormal states and provide a 

better understanding in diseases accompanied by 

oxidative stress. 

 

Material &Method 

 Subjects                                                                                                                                                                                            
       The study includes three groups; 41 patients 

as control group; 20 males (17-48years), 21 

females (18-50years), 41 patients with tension-

headache or TTH group; 21 males (18-55years), 19 

females (19-51years), and 31patients as migraine 

groups; 16 males (17-45years), 15 females (20-

53years). Table (1) shows the general description 

of patients’ gender and ages. There were no 

significant difference between males’ and females’ 

ages within each of the three groups (P>0.05). The 

medical histories for the patients were carefully 
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checked for being clear from any infectious, 

malignant, and other serious disorders.  

Determination of Malondialdehyde 

       Fasting venous blood (3ml) was collected in a 

sterile EDTA vaccutainer at least 3days after the 

attack of headache the sample was centrifuged at 

2000 r.p.m for 15 minutes. Determination plasma 

level of malondialdehyde (MDA) was preformed 

according to the procedure described by Shah SV 

et al. (11). For MDA measurement, (1ml) of 17.5% 

trichloroacetic acid was added to (1ml) of plasma 

and (1ml) of 0.6%thiobarbituric acid (TBA), then 

mixed and incubated in boiling water bath for 15 

min then allowed to cool .After that (1ml) of 70% 

trichloroacetic acid (TCA) was added .Stand at 

room temp. for 20min and the sample was 

centrifuged at 2000 r.p.m. for 15min. The 

supernatant was read spectophotometrically at 534 

nm.                                                            

Statistical Analysis 

        Levene test was applied to test for the equality 

of group variances. Levene test should be 

insignificant so as to ANOVA can be performed. 

The results of applying this test among all groups 

and subgroups showed that these comparisons 

were done for homogeneous groups (Sig.>0.05). 

Table (2) shows the descriptive statistical output 

resulted for MDA level in the control, TTH, and 

Migraine groups.  

 

Results  
The migraine, TTH, and control groups were 

significantly different on the measures of MDA. 

The highest values of MDA were observed among 

migraineurs [Figure 1]. The (Tukey HSD, Games 

Howell, and Dunnett tests) showed that 

migraineurs were significantly different from the 

other two groups with respect to MDA (P<0.001). 

However, no significant difference was observed 

between the control group and the TTH group. 

Within each main group there are male 

subgroup and female subgroup. Table (3) shows 

the statistical findings for three males’ subgroups. 

Here also MDA shows the same behavior as that in 

the main group. It appears with the highest level 

also in male migraineurs (P 0.05) as obtained by 

(Tukey HSD, Games Howell, and Dunnett tests). 

With no significant difference between male 

subgroups in the other two groups. 

Table (4) describes the main statistical 

features of females’ subgroups.  Again, Tukey 

HSD, Games Howell, and Dunnett tests manifest 

the similarity between MDA levels in control and 

TTH females with their significant difference from 

that of females’ levels in migraine.  Males and 

females were additionally divided by age into three 

groups 15-27, 28-40, and 41-53 years. Tables (5), 

(6), and (7) compare the MDA level in age-

grouped males and females within control, TTH, 

and migraine samples respect. 

t-test was performed to compare MDA levels 

between males and females of the same age group. 

No significant difference was found between them 

in control group for the three age periods; 15-

27years (t=0.240; P=0.407), 28-40years (t=0.811; 

P=0.214), and 41-53years (t=0.500; P=0.318). 

Similarity was also manifested in the three 

age groups between males and females within TTH 

patients; 15-27years (t=0.930; P=0.186), 28-

40years (t=-0.362; P=0.361), and 41-53years (t=-

1.53; P=0.088).  

Statistical equality was also noticed when 

comparing the two genders of the same age group 

in migraineurs; 15-27years (t=0.758; P=0.241), 28-

40years (t=-1.26; P=0.115), and 41-53 years (t=-

0.136; P=0.448). 
 

Discussion 
        Lipid peroxidation is a free radical-related 

process, which potentially harmful because its 

uncontrolled, self–enhancing process causes 

disruption of membranes, lipid and other 

components. It has been found to be connected 

with various disease processes, such as 

carcinogenesis, arthrosclerosis and hypertension 

(12). Malondialdehyde (MDA) is a decomposition 

product of peroxidized polyunsaturated fatty acids 

that is widely preferred for detection of free 

oxygen radicals in various pathological conditions 

(13).  
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MDA determined in the plasma was obtained 

from healthy volunteers control group, compared 

with migraine and tension type headache (TTH). 

Patients of the three groups were carefully checked 

for being clear from any infectious, malignant, and 

other serious disorders. This condition restricts the 

cause of raised MDA to the biochemical changes 

produced TTH or migraine only. 

Our study shows increased MDA levels in 

plasma of migranieurs in comparison with tension–

type headache and control .Increased MDA levels 

in migraineurs reflect the increased lipid 

peroxidation .Lipid peroxidation in migraineurs 

occurs secondary to the oxidative stress 

.Migraineurs suffer from impaired brain energy 

phosphate metabolism during the initial stage of 

their attack(2)  It is now believed that migraine is 

associated with in born predisposition to 

hypersensitive neurovascular reaction that may be 

induced by specific factors or may result from 

cyclic change in the CNS (14).   

        Findings of present study are similar to the 

previous studies (15, 16, and 17) which reported 

that migraineurs suffer from higher levels of 

oxidative stress than control and TTH patients. The 

present study agrees also with Shimomura et al. 

(16), in that there is no significant difference in 

MDA levels between control and TTH patients.  

As mentioned before we have male subgroup 

within each main group. A significantly higher 

MDA can be seen in male migraineurs with respect 

to its levels in the other subgroups. Nilsen et al. 

(18) analyzed the effect of gender and 

environmental factors on MDA concentration in 

adults. They found a higher MDA concentration in 

plasma of women compared with men. Different 

results were shown by Diaz et al. (19); who did not 

find any differences in plasma activity of MDA, 

GSH-Px, NO and total antioxidant status between 

men and women. 

         Regarding females’ subgroups; MDA 

showed the same behavior as that in males’ 

subgroups. No significant difference between 

males and females subgroups can be resulted from 

applying independent sample t-test in each of the 

three main groups (p>0.05). 

Another comparison was done using 

ANOVA test to compare males in the age groups. 

Males-aged groups showed similarity within each 

of the three groups. While in females, the only 

significant difference was reported between (15-

27years) and (28-40years) groups according to 

Games-Howell test (P=0.013) while Tukey HSD 

and Dunnett test contradicted the exits of any 

differences between them.  Since there were no 

significant differences between aged-groups for 

both males and females in the three groups, it can 

be concluded that MDA levels is not affected by 

age in control, TTH, and migraine groups. In 

addition, the similarity between MDA levels in 

males in comparison to that in females reveals that 

these levels are independent of gender. 

         There are a number of interpretation 

hypotheses to understand the pathophysiology of 

migraine and many attempts have been made to 

combine them all into one theory that would 

assume the involvement of brain vessels and 

trigeminal nerve (20). Recently it has been 

suggested that lipid peroxidation marker caused by 

free radicals may play role in migraine 

pathogenesis (21).  

Among these, riboflavin, niacin, and 

coenzyme Q increase the substrate availability to 

complex I of the mitochondrial respiratory chain 

.The role played by mitochondrial is further 

supported by the evidence of therapeutic benefit 

shown by carnitine in migraineurs. Deficiency of 

carnitine palmityl transferase - II (CPT) - an 

enzyme that is used for the transportation of fatty 

acids inside mitochondri – induces migraine, with 

administration of carnitine (22). Furthermore, the 

blood level of pyruvic acid and lactic acid are 

higher in migraineurs than in controls and tension–

type headache subjects, thus providing direct 

evidence of mitochondrial dysfunction in 

migraineurs (23). 

Such results support the theory that 

migraineurs have higher oxidant levels, but 

mitochondrial dysfunction has never been in 

tension–type headache, that is indicate the lower 

levels of oxidative stress seen in these groups. 

Beside mitochondrial dysfunction in migraine 
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patients, the activity of free radicals in 

migraine can be associated with NO, which 

markedly dilates cerebral vessels, is a nociceptive 

neurotransmitter and as one of the major factors 

regulating cerebral flow plays a key role in the 

trigeminovascular mechanism of migraine.  

Markedly, elevated levels of NO and its 

metabolites in blood and platelets between seizures 

(24) seem to confirm the involvement of this 

molecule in the pathogenic chain peroxides, which 

open calcium-dependent potassium canals by 

distending brain arteries are another factor of brain 

flow auto regulation cooperating with NO.  

Increased blood flow through cerebral cortex 

leads to stimulation of the periaquedutal grey 

matter. In such situation, brain structures may be 

potentially exposed to damage by free radicals due 

to repeated episodes of hyperoxia during migraine 

seizures .Migraine suffers can be more vulnerable 

to toxic effects of free radicals. The mechanism of 

one of the drugs used in the prevention of 

migraine, flunarizine, is based on its free radical 

scavenging action which reduces oxidative stress 

(25)  
 

Conclusion 
         Results of recent study confirm the disorder 

in brain energy metabolism with disturbances of 

lipid peroxidation in migraine, this indicates that 

the increase in the lipid peroxidation, suggesting 

that anti-migraine treatment may also modify the 

oxidant–antioxidant balance; and free radical 

scavengers may provide a potential molecular basis 

for prophylactic anti-migraine therapy. 

  

 

Figures &Tables   

 

                                                                                                                     

 
     

Figure (1): Plasma MDA levels (Mean ± SE) for the three studied groups. 
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Figure (2):  Plasma MDA levels (Mean ± SE) for the three males’ subgroups 

 

Figure (3):  Plasma MDA levels (Mean ± SE) for the three females’ subgroups. 
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group N 
Mean 

(µg/dl) 
± Std. Deviation ±Std. Error Minimum Maximum 

CONTROL 41 4.3056 ±1.49448 0.23340 1.30 8.22 

TTH 41 4.4976 ±1.78857 0.27933 1.74 8.06 

MIGRAINE 31 6.0558 ±1.68454 0.30255 3.34 9.23 

 

 

 

group N 
Mean 

(µg/dl) 
±Std. Deviation ±Std. Error Minimum Maximum 

CONTROL 20 4.509 ±1.5887 0.3552 1.50 8.12 

TTH 22 4.429 ±1.7141 0.3654 2.19 7.98 

MIGRAINE 16 5.824 ±1.6248 0.4062 3.34 8.83 

 

 

 

Group Gender Number AGE (mean) ±AGE (SD) AGE (min) AGE (max) 

Control 
Males 20(48.78%) 31.85 9.045 17 48 

Females 21(51.22%) 32.14 9.334 18 50 

TTH 
Males 22(53.66%) 32.64 9.594 18 55 

Females 19(46.34%) 32.11 7.745 19 51 

Migraine 
Males 16(51.61%) 33.63 7.830 17 45 

Females 15(48.39%) 35.60 9.379 20 53 

 

group N 
Mean 

(µg/dl) 

±Std. 

Deviation 
±Std. Error Minimum Maximum 

CONTROL 21 4.112 ±1.410 0.3077 1.30 8.22 

TTH 19 4.577 ±1.915 0.4394 1.74 8.06 

MIGRAINE 15 4.870 ±1.896 0.2556 3.72 9.23 

Table (1): Age descriptions for patient divided according to gender 

 

Table (2): Descriptive table of MDA level for the main three groups included: 

 

Table (3): Males’ subgroups statistical descriptions: 

 

Table (4): Females’ subgroups statistical descriptions: 
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Sex Age (year) 
Number 

n 

Mean MDA 

± SD (µg/dl) 

95% confidence interval 

for mean 

Upper Lower 

M 15-27 7 3.85±1.36 2.59 5.10 

M 28-40 10 4.61±1.25 3.72 5.51 

M 41-53 3 4.51±1.59 1.14 12.58 

F 15-27 7 3.70±0.85 2.91 4.49 

F 28-40 10 4.15±1.30 3.216 5.08 

F 41-53 4 4.74±2.40 0.91 8.57 

 

 

 

  

Sex Age (year) 
Number 

n 

Mean MDA 

± SD (µg/dl) 

95% confidence interval 

for mean 

Upper Lower 

M 15-27 8 4.37±1.90 2.80 5.95 

M 28-40 9 4.28±1.84 2.87 5.70 

M 41-53 5 4.70±1.46 2.97 6.61 

F 15-27 5 3.41±1.61 1.42 5.41 

F 28-40 11 4.58±1.79 3.38 5.78 

F 41-53 3 6.51±1.68 2.33 10.69 

 

 

 

 

Sex Age (year) 
Number 

n 

Mean 

MDA 

± SD 

(µg/dl) 

95% confidence interval for 

mean 

Upper Lower 

M 15-27 4 5.12±1.68 2.44 7.80 

M 28-40 8 5.73±1.66 4.34 7.12 

M 41-53 4 6.71±1.47 4.36 9.06 

F 15-27 3 4.33±0.61 2.83 5.83 

F 28-40 8 6.76±1.59 5.43 8.09 

 41-53 4 6.87±1.88 3.88 9.87 
 

 

 

 

 

 

 

 

Table (5): MDA values as measured according to age in CONTROL 

group 

 

Table (6): MDA values as measured according to age in TTH group 

Table (7): MDA values as measured according to age in MIGRAINE 

group 
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