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ABSTRACT 
 

Background:  Exam stress is a factor that affects many organ systems of the body. There is a relation between 

stress and biochemical and physiological markers.  
Aim: To assess the level of oxidative stress markers in medical students during and after examinations. 
Methods: This cross sectional study was conducted at physiology department of university of Lahore from 

January 2013 – February 2013. Sixty healthy medical students planning to take their professional exam were 
recruited. Students with health behaviors or health problems that may alter immune oxidative stress measures 
were excluded from the study. Study participants arrived at the lab in morning hours (7-11 am) in the week 
preceding annual exam. The second visit was scheduled a month or more (4-7 weeks) after the exam.  
Results: out of the sixty subjects, 23 were male and 37 were female. Age ranged from19 to 21 years. Significant 

difference was observed in the value of malondialdehyde (MDA) and glutathione peroxidase (GPx) during 
stressed and relaxed phase. While the levels of superoxide dismutase (SOD), glutathione (GSH), catalase (CAT) 
were raised during the stress state, but the difference between the stressed and relaxed state was non-significant  
Conclusion: Examination stress affects the levels of antioxidants. Examination stress has a transient effect on 

deranging the biochemical markers. 
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INTRODUCTION 
 

All organisms are encountered with different types of 
stresses in their daily life. In medical profession, stress is 
common and it can lead to physical tiredness and mental 
fatigue1. Especially the examination stress is one of the 
well-known etiological event that can disturb the human 
chemistry and affect the balance between pro-oxidants and 
anti-oxidants, producing a wide range of detrimental effects 
on physiological and psychological homeostasis2. 

In human body, radicals & reactive oxygen species 
(ROS) are continuously being formed in high amounts. 
Reactive oxygen species (ROS) include peroxides, 
superoxide anion, hydroxyl radicals, hydrogen peroxide, 
nitric oxide and singlet oxygen. They lead to a series of 
reactions that attack cell membrane phospholipids and 
induce lipid peroxidation. One of the well-characterized 
product of lipid peroxidation is Malondialdehyde (MDA) that 
can cause damage to DNA and proteins resulting cellular 
death3. 

Antioxidants are of critical importance in providing 
protection against the harmful effects of ROS. Antioxidants 
are molecules that inhibit or delay cellular damage and 
inhibit free radical reactions. They exist in two forms, 
enzymatic and non-enzymatic forms in the body. Non-
enzymatic antioxidants like vitamin C, vitamin E and 
glutathione, uric acid & bilirubin work by interrupting free 
radical chain reactions. 
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Enzymatic antioxidants in humans include the enzymes 
superoxide dismutase (SOD), glutathione peroxidase 
(GSH-Px) & catalase (CAT)4. Superoxide dismutase 
(SOD), dismutases singlet oxygen to form hydrogen 
peroxide and oxygen5. while Glutathione peroxidase helps 
in removing hydrogen peroxide from body fluids by 
converting reduced glutathione to oxidized glutathione and 
is also able to terminate the chain reaction of lipid 
peroxidation by removing hydroperoxides from cell 
membranes6. While catalase located within peroxisomes 
and in the cytosol of cells is responsible for the 
decomposition of hydrogen peroxide to water and oxygen. 
Increased glutathione peroxidase (GSH-Px) and/or 
catalase activity is accompanied by increased hydrogen 
peroxide production to limit damage. 

Under normal conditions, a delicate balance exists 
between the generation of ROS and antioxidant7. Various 
factors can be readily upset this delicate balance resulting 
in a state known as oxidative stress. Oxidative stress has 
been associated with the pathogenesis of several 
diseases8. 

A literature review reveals scarcity of information 
regarding the effect of academic stress on the oxidative 
markers. Thus, this study was undertaken to determine the 
relationship between increased level of stress and oxidative 
stress markers and their responses. 
 

MATERIALS & METHODS 
 

This cross sectional study was conducted at physiology 
department of university of Lahore from January 2013 – 
February 2013. A total of sixty healthy medical students, 
both male and female who were   planning to take their 
professional exam were recruited from the medical college. 
Students with health behaviors or health problems that may 
alter immune oxidative stress measures were excluded 
from the study like regular use of tobacco, excess 
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consumption of alcohol, illegal drug use, or diagnosis of 
severe asthma, arthritis, diabetes, cancer, heart disease, 
hypertension, autoimmune disorders, major depression/ 
anxiety disorder or major psychiatric disorders. In addition, 
participants were screened on the day of arrival for the 
presence of an infectious illness. 

Study participants arrived at the lab in morning 
hours (7-11 am) in the week preceding annual exam. Upon 
arrival at lab, written informed consent was taken from 
each study participant. Demographic details were noted 
and parameters like height, weight and blood pressure 
were recorded. Blood samples were obtained using aseptic 
technique to be used in evaluation of anti oxidative stress 
assays 

The second visit was scheduled a month or more (4-
7 weeks) after the exam, when anxiety about the exam was 
expected to have dissipated. Blood samples were obtained 
again to be used in evaluation of antioxidant assay. 
Oxidative stress marker assays: For fifteen minutes 

heparinized blood samples were centrifuged at 3000 rpm. 
So by this way plasma was obtained for lipid peroxidation. 
Then buffy coat was removed. For the investigation of 
antioxidant activities the hemolysed red cell pellet was 
used. 

Assessment for Lipid peroxidation: Using the method 
of Akku9 the level of MDA in plasmawas observed. This 
MDA level is a scale of lipid peroxidation10,11. In this 
method of Akku2-thiobarbituric acid (TBA) react with 
plasma MDA at a temperature of boiling point which will 
give a supernatant of pink color. Spectrophotometrically at 
532 & 600 nm, the optimal density is recorded; here 532 
nm is the maximum absorbance of TBA-MDA complex and 
600 nm is the correction for non-specific turbidity. The 
numerical quantity for absorbance at 600 nm was 

deducted from those at 532 nm in order to give the true 
MDA quantity that was written as micromoles per gram of 
hemoglobin (μmol/g Hb). 

Activity of Antioxidant enzyme:  Antioxidant status 
was gained by the activities of SOD, CAT and GPx that 
were calculated from the erythrocyte haemolysates. Total 
SOD activity was determined by the method of Kakkar12 in 
which reduction of the substrate, nitrobluetetrazolium 
(NBT), is used to indicate O2− production. NBT is reduced 
to 50% by one unit of SOD.At 240nm13. Catalase activity 
was calculated by breakdown of H2O2. In one minute One 
unit of CAT break up one μmole of H2O2 with CAT activity 
is written as U/g Hb. The GPx level was estimatedby 
oxidation of glutathione by H2O2. This chemical change is 
coupled to the reduction of oxidized glutathione by 
glutathione reductase, which at the same time oxidizes 
NADPH to NADP+14.. The level of decrease in absorbance 
at 340 nm is written in term of units per gram of 
Hemoglobin (U/g Hb). 

Results were expressed as mean±SD. Statistical 
significance was determined by Wilcoxon test. One way 
analysis of variance and spearman correlation (two-tailed) 
was used to correlate the different variables. P-value of 
<0.05 was considered as statistically significant 
 
 
 
 

RESULTS 
 

Out of the 60 subjects, 23 were male & 37 were female. 
Age ranged from 19 to 21years. Levels of malondialdehyde 
(MDA), superoxide dismutase (SOD), glutathione (GSH), 
catalase (CAT) & glutathione peroxidase (GPx) were 
checked. 

The levels of malondialdehyde (MDA) were increased 
during stress than the relax state. The value of MDA at 
phase-1 (stress state) was 2.05 nmol/ml and at phase-II 
was 1.46nmol/ml. The difference of these values was 
significant.  

The values of SOD were raised during the stress 
phase as compared to the relaxed phase during the stress 
phase, the mean value of SOD was 0.78µg/ml and during 
the relaxed phase was 0.50µg/ml showing non-significant 
difference among then. 

Phase I showed higher value of glutathione as 
compare to phase-II which were 9.75µg/ml and 9.50µg/ml 
respectively. Catalase concentration determined during 
phase-I was 4.57µg/ml which was raised and during phase-
II was 3.99µg/ml depicting a significant difference between 
the two. 

The values of glutathione peroxidase during the 
stress state and relax state were 0.45µg/ml and 0.59µg/ml 
respectively showing a significance difference depicting 
higher lipid peroxidation state  

Table 2 shows the variation of above discussed   
parameters with respect to gender. The result show non 
significance indicating that gender has no significant role in 
stressful conditions  
 
Table-1: levels of stress markers in medical students during 
examinations (phase-I) and after examinations (phase-II) 

Variables 
PHASE-I±SD 
(n=60) 

PHASE-II±SD 
(n=60) 

Sig 
(P<0.05) 

MDA 2.05±0.63 1.46±0.50 0.001 

SOD 0.78±0.95 0.50±0.19 0.141 

GSH 9.75±1.35 9.50±1.22 0.327 

CAT 4.57±1.07 3.99±0.86 0.068 

GPx 0.45±0.13 0.59±0.28 0.010 

 
Table-2: levels of stress markers in male and female medical 
students during examinations (phase-I) and after examinations 
(phase-II) 

Variables 
males±SD 
(n=23) 

females±SD 
(n=37) 

Sig (p<0.05) 

MDA 1.80±0.63 1.71±0.65 0.604 

SOD 0.69±0.92 0.57±0.25 0.490 

GSH 9.68±1.51 9.54±0.97 0.686 

CAT 4.21±1.01 4.40±1.01 0.453 

GPx 0.50±0.19 0.54±0.25 0.458 

 

DISCUSSION 
 

Measurement of antioxidant enzyme activity, antioxidant 
concentrations in blood are used to quantify levels of 
oxidative stress. In this study, the level of antioxidant 
enzymes, SOD & catalase increased during the period of 
stress as compared to the relaxed state. This finding is 
concordant with the results of another study which showed 
a significant increase in the SOD activity during stress 
period as compared to the non-stress period in the semen 
samples collected from 27 healthy male volunteers while 
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the catalase showed no change15.  In a study performed by 
Rostami et al. in 2008 also reported a higher level of SOD 
&glutathione peroxidase during stressful conditions and a 
decline in these levels after the stress was over16.  But in 
our study, the level of glutathione showed a decline during 
the stress period. 

Premier enzyme engaged in the metabolism of 
superoxide anion radicals is SOD, the decreased activity of 
SOD would initiate the production of increased quantity of 
Reactive Oxygen Species, and afterwards, increment in the 
membrane lipid peroxidation.  

In our study, the level of MDA showed a significant 
increase during stressful condition and a decline in these 
levels after the stress was over. This finding is supported 
by the study performed by Nakhee et al. in 2013, who also 
reported significantly high levels of MDA during exams than 
those in post exam period. A significant positive correlation 
between the changes in MDA levels and anxiety scores 
was found during exam period17. A study performed in 
turkey in 2009, reported that in stress condition oxidative 
damage to DNA and sensitivity to lipid oxidation were 
significantly increased when compared with the same 
parameters in non-stress conditions18. But the level of 
glutathione peroxidase was found to be decreased in the 
stress period. 
 

CONCLUSION 
 

Our findings suggest that examination stress affects the 
levels of antioxidants. Examination stress has a transient 
effect on deranging the biochemical markers. 
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