
International Journal of Advanced Biotechnology and Research (IJBR) 
ISSN 0976-2612, Online ISSN 2278–599X, 

Vol-8, Issue-4, 2017, pp26-36 
http://www.bipublication.com 

 
Research Article 

 
 

Evaluation of Variations Antioxidant Systems in the Negative Induced-Fear 

in High Stress Volunteers 
 
 

Maryam Salehi1, Hedayat Sahraei1, Zeinab Akhtari1,Hossein Imani1*, 

Mahvash Jafari2, Hamideh Mahmoodzadeh Hosseini3,  

Raheleh Halabian3 and Mahdi Jafari4 
1 Neuroscience Research Center,  

Baqiyatallah University of Medical Sciences, Tehran, Iran. 
2 Department of Biochemistry, Faculty of Medicine,  

Baqiyatallah University of Medical Sciences, Tehran, Iran. 
3 Applide Microbiology Research Center,  

Baqiyatallah University of Medical Sciences, Tehran, Iran. 
4 Department of Clinical psychology, School of Medicine,  

ShahidBeheshtiUniversity of Medical, Sciences, Tehran, Iran 
*Corresponding Author:HosseinImani, Email:eimanih@yahoo.com 

Neuroscience Research Center,Baqiyatallah University of Medical Sciences, 
Niavaran, Arajst., Tehran, Iran.POBx: 19395-6558,Telfax: (+9821) 26127286 

 
ABSTRACT: 
Introduction:Following theactivityof the stresssystem, reactions which are generally called fear occur in aperson. 
Thisfearcan causeside effectsinindividuals such as anxiety anddepression. Also one of the important mechanisms 
of action of stress is production of free radicals and oxidative stress in body. Theaimofthisstudy is toevaluate 
antioxidant system activity and hormonal changes in young male volunteers after experiencing fear and after using 
Migun bed.   
Methods: Participants had experienced negative fear andused the Migun bed for 35 minutes. Before and after 
experiencing fear and using the bed, saliva samples were collected and serum samples were discreted from clot 
blood. Then α-amylase enzyme level and cortisol hormone were assayed by ELISA kit; moreover, superoxide 
dismutase (SOD) and catalase (CAT) activities, and the levels of glutathione (GSH) and malondialdehyde (MDA) 
were measured using biochemical methods. 
Result:α-amylase enzyme level after experiencing fear increased and after using the bed also decreased in 
comparison with pre-fear and pretreatment state. The cortisol level in saliva of individuals after experiencing fear 
didn’t increase and after using the bed decreased significantly in comparison with pre-fear and pretreatment state. 
Fear significantly increased SOD and CAT activities and MDA level, while GSH level decreased in comparison 
with pre fear in individuals. 
Conclusion: Migun Thermal Bed System may also improve the functioning of chief components of the stress 
axis, and experiencing fear and chronic stress by individuals probably leads to free radical production. 
 
Key Words: fear,antioxidant system, Migun bed.  
 
1.INTRODUCTION
Stress is a state of threatened homeostasis 
provoked by a psychological, environmental, or 
physiologic stressor and the ability to cope with 
such stressful stimuli is a crucial determinant of 
health and disease. Response to various stresses 
is regulated through interactions between 
physiological and neurochemical factors. 
Different types of stress can affect body in 

different axes. Studies have shown that there are 
three physiological pathways for stress response: 
the neural axis, the neuroendocrine axis, and the 
endocrine axis (Cannon,1963).The autonomic 
nervous system (ANS) is the first and the most 
important physiological axis embedded in the 
stress-induced responses. Primary ANS 
monitors general stress-induced responses 
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including control of heart rate, respiratory rate, 
blood pressure, heart rate variability, cardiac 
output, etc (Sherwood,2010). Activation of 
hypothalamic–pituitary–adrenal (HPA) axis is 
the second major neuroendocrine response to 
stress. Stress induces changes in HPA axis 
which culminates with glucocorticoids and 
chemical mediators release including 
adrenocorticotropic hormone (ACTH), 
norepinephrine (NE), serotonin, dopamine, and 
acetylcholine (Nadeem et al., 2006;Chakraborti, 
Gulati, & Ray,2008; 
Goncalves,Dafre,&GoncalvesCarobrez,2008). In 
humans, cortisol is the main glucocorticoid 
(hormone of the adrenal cortex) that can be used 
as a peripheral indicator of hypothalamic neural 
activity. The studies have proposed that 
measurement of salivary cortisol takes 
advantage of a simple, painless, and non-
invasive sampling procedure (Kalman& Ruth, 
2004). On the other hand, studies have shown 
that the sympathetic adrenal medullar system 
(SAM) activation, as a part of the stress 
response, is monitored bymeasurement of 
salivary alpha amylase (sAA) levels in several 
studies (Rohleder, Wolf ,&Maldonado, 
2006)Studies have shown that sAA levels 
increase in response to stressful tasks or 
procedures, such as a parachute jump 
(Chattertonet, Vogelsong,& Hudgens,1997), or a 
stressful video game(Skosnik, Chatterton,& 
Swisher, 2000), as well as other types of 
psychological (e.g. pre examination) stress-
inductions (Bosch et al., 1996; 
Bosch,Geus,&Veerman,2003). Eventually, 
pharmacological manipulation of the SAM 
system underscored the role of sAA amylase as 
an indicator of sympathetic activity.In addition, 
researches have shown thatsAA amylase 
enzyme isa valuable toolforstudying thefear that 
iscaused bystressbecausethose levels ofthe 
enzymein response toacute and chronic stress 
have changed. Level elevation of alpha amylase 
enzyme occursby adrenergic systemactivityin 
the salivary glands (Nater&Rohleder, 2009) 
On the other hand, studies have shown that 
glucocorticoids may increase the basal level of 
reactive oxygen species (ROS) in cells and also 
increase the toxicity of oxygen radical 

generators(Uysal et al.,2005), in addition, 
understanding the molecular and cellular 
pathways activated in response to stress 
exposure is important for the development of 
pharmacological intervention to stress induced 
diseases. One of the most important mechanisms 
of action of stress is production of ROS, which 
can react with biological macromolecules such 
as DNA, proteins, carbohydrates and lipids. 
ROS neutralization occurs in the cells through 
antioxidant defense system including superoxide 
dismutase (SOD), catalase (CAT), glutathione S 
-transferase (GST) and glutathione (GSH). The 
balance of oxidants and antioxidants in the body 
is important; if this balance is disturbed, 
oxidative stress will occur 
(Nadeem,Masood,&Masood, 2006;Kamper  et 
al.,2009). Studies have shown that the alteration 
of antioxidant enzyme activities in different 
kinds of stress was associated with a depletion 
of GSH and an increase in lipid peroxidation, all 
of which can lead to oxidative stress and finally 
cell death (Pajovic et al.,2006;Depke et al.,2009; 
Lucca et al.,2009; Ahmad  et al.,2012). 
Today, different ways have been proposed to 
reduce and control stress in people with stress-
related complaints such as drugs (chemical 
(Selective serotonin reuptake inhibitors (SSRIs), 
serotonin-norepinephrine reuptake inhibitors 
(SNRIs), and pregabalin), herbal supplements, 
alternative and complementary therapies, etc 
(Keegan, 2003). furthermore, as mentioned 
earlier, stress can affect the body's antioxidant 
system and cause free radicals. Studies have 
shown that the use of antioxidants may help to 
reduce free radicals and boost the body's 
antioxidant system.  Today in addition to using 
antioxidant products such as various vitamins 
(E, C, vitamins), alternative and complementary 
therapies are employed to reduce oxidative 
stress induced by different stresses. Previous 
researches have shown that alternative and 
complementary therapieshave been considered 
more due to their fewer side effects than other 
treatments(Keegan, 2003). The most frequently 
used therapies include relaxation techniques, 
massage therapy, Yogatherapy, practice of Tai 
Chi, music therapyetc(Qian et 
al.,2012;Epel,Daubenmier ,&Moskowitz, 2009). 
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Several studies have shown that Hathayoga 
exercise can likely prevent oxidative stress by 
influencing the activity of antioxidant enzymes; 
moreover, Tai Chi and massage therapy can 
probably reinforce activity of body antioxidant 
system and prevent production of free radicals 
(Qian et al., 2012;Epel, Daubenmier 
,&Moskowitz, 2009). 
In addition to complementary therapies 
mentioned above, Migun Thermal Bed System 
is another type of treatment considered in 
today’s world. The principles behind the Migun 
bed are acupuncture, energy healing, the 
principles of Chiropractic, massage therapy and 
therapeutic pressure.  Studies have proposed that 
the main mechanism of this bed is based on the 
effect that it has on the spinal cord 
(www.berkeleywellnessalerts.com). Several 
researches have shown this bed to be effective in 
dealing with many diseases such as diabetes, 
hypertension and inflammatory diseases related 
to the immune system as well as digestive 
system problems, sleep problems and muscle 
pain (Chang Sok So et al., 2003). Therefore, 
theaimofthisstudy is toevaluate antioxidant 
system activity and hormonal changes in young 
male volunteers after experiencing fear and after 
using Migun bed. 
 
2.MATERIALS AND METHODS 
2.1. Chemicals 
Reduced glutathione (GSH), 
Nitrobluetetrazolium (NBT), 1-chloro-2, 4-
dinitrobenzene(CDNB) and 5, 5'-dithiobis 2-
nitrobenzoic acid (DTNB) were obtained from 
Sigma Chemical Company. All other chemicals 
used were of extra pure grade and obtained from 
Sigma and Merck. 
2.2. Subjects:  
Twenty healthy men, aged 20-25, weighing 50-
70 kg were entered into the study. Participants 
were recruited by DASS questionnaire 
(Depression, Anxiety and stress Scales) (25> 
score). Exclusion criteria included a history of 
systemic diseases such as diabetes and 
rheumatoid arthritis, substance 
abuse/dependence, smoking, a history of chronic 
low back pain over the past year and a history of 
fracture and surgery in areas of the spine.  

2.3. Experimental design: 
Participants had a free fall from a platform at a 
height of 30 cm from the ground and 
experienced negative fear after the opening 
stage, when those subjectsused the Migun bed in 
“ON” manner for 35 minutes to decrease acute 
stress (fear experience).  Before and after 
experiencing fear and using the bed, saliva and 
blood samples were collected from all the 
participants then blood serum was prepared and 
then all samples were stored at -80 ° C until 
Biochemical analysis 
2.4. Migun Thermal Bed System: 
The bed hy-5000 model was manufactured by 
Migun Company. The Migun Thermal Massage 
Bed design applies heat (Helium lamp, Infrared 
and jadestone) and pressure to the muscles along 
the spine causing massaging of the muscles and 
tendons around the spine to relieve tension, 
relax nerves, and facilitate blood flow. 
2.5. Data acquisition:  
On the day of experiment, first the saliva 
samples were melted at room temperature and 
after centrifuging with round 3000 for 5 
minutes, 20 microliters of each sample was 
separated for testing. Then, Cortisol ELISA kit 
(Cortisol ELISA KIT, Diagnostics IBL 
Germany) and α-amylase kit (α-amylase kit Pars 
azmun Company (Tehran, Iran)) were employed 
for measurement of human salivary cortisol and 
α-amylase enzyme. Then, on the day of 
experiment, serum samples were melted at room 
temperatureand used for enzyme activities 
assays and protein determination. 
2.5.1. SOD activity assay 
The activity of SOD was determined using the 
method described by Winterbourn et al 
(Winterbourn, Hawkins,& Brian,1975) based on 
the ability of SOD to inhibit the reduction of 
NBT by superoxide. The absorbance of samples 
was read on a Genesys 10 UV 
spectrophotometer at 560 nm for 5 min. The 
amount of enzyme required to produce 50 % 
inhibition was taken as 1 U and the results were 
expressed as U/mg protein. 
2.5.2. CAT activity assay 
CAT activity in tissue homogenates was 
measured spectrophotometrically at 240 nm by 
calculating the rate of degradation of H2O2 as 
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the substrate of the enzyme using the method of 
Aebi (Aebi, 1984). A molar absorption of 43.6 
Mcm−1 was used to determine CAT activity. 
Enzymatic activity was expressed as U/mg 
protein, one unit (U) of which was equal to 1 
mole of H2O2 degraded/ min/mg of protein. 
2.5.3. Determination of GSH level 
GSH level was measured using the method of 
Tietz (Tietz ,1969). GSH in the supernatant was 
assayed at 412 nm by monitoring the absorbance 
of DTNB for 5 min. GSH levels were 
determined from a standard curve and expressed 
as nmol/mg protein. 
2.5.4. Determination of MDA level 
Liver MDA level as an indicator of lipid 
peroxidation was determined at 532 nm using 
2-thiobarbituric acid according to the method of 
Satoh (Satoh, 1978). MDA concentrations were 
determined using 1,1, 3,3-tetraethoxypropane as 
standard and expressed as nmol/mg protein. 
2.5.5. Protein level assay 

The total protein contents of the samples were 
measured by Bradford’s method (Bradford 
,1976) using bovine serum albumin as Standard. 
 
3. RESULT 
3.1. The impact of fear experience and 

Migun Thermal Bed System on salivary 
cortisol 

To determine the magnitude of change in 
salivary cortisol concentration (before and 
after), fear experience following the Migun use 
in individuals was examined by ELISA kit. The 
results showed that the cortisol level in saliva of 
individuals after experiencing fear has not 
increased in comparison with the state before 
experiencing fear, moreover, cortisol level in 
saliva of individuals after using the bed has 
decreased significantly in comparison with the 
pretreatment state (P<0.05) (table 1). The impact 
ofexperiencing fear and Migun Thermal Bed 
System on salivary cortisol concentration in 
individuals is shown in table1.

Table1: Salivary cortisol concentration changes: Saliva cortisol concentration changes in the participants before 
and after experiencing fear and  using bed  show cortisol concentration does not have a significant change after 
experiencing fear but  cortisol concentration decreased after using the bed  in comparison with 
pretreatment(*P<0.05). 

Testing trail 
Salivary Cortisol(ng/ml) 

(Mean) 
(SD) 

Pre fear 79.4 11.12 
Post fear 75.3 6.81 

Post treatment 70.6* 4.23 
 
3.2. The impact of fear experience and Migun Thermal Bed System on α-amylase enzyme 
In order to test the effects of fear experience and Migun bed on the level of saliva α-amylase enzyme, 
we collected the subjects’ saliva before and after fear experience and after using Migun bed, and 
checked them by ELISA kit. Our results indicated that the α-amylase enzyme level in saliva of 
individuals after experiencing fear has increased significantly in comparison with the state before 
experiencing fear, moreover, α-amylase enzyme level in saliva of individuals after using the bed has 
decreased significantly in comparison with the pretreatment state (P<0.05) (table. 2)  

 
Table2: Salivary alpha amylase level changes: Salivary alpha amylase level changes in the participants before and 
after experiencing fear and using Migun Thermal Bed System show a significant increase in Salivary alpha 
amylase after experiencing fear and a significant decrease after using the bed in comparison with pre-fear state 
and pretreatment (*P<0.05). 
 

Testing trail Salivary alpha amylase (U/L) 
(Mean) (SD) 

Pre fear 4.668 66.36 
Post fear 7.79* 127.41 

Posttreatment 4.36* 74.7 
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3.3. The impact of fear experience and Migun Thermal Bed Systemon antioxidant enzyme 
activities 

Our results indicated that the SOD enzyme activity in individuals after experiencing fear has increased 
significantly in comparison with the state before experiencing fear, moreover, SOD enzyme activity 
after using the bed has decreased significantly in comparison with the pretreatment state (P<0.05), 
furthermore, CAT enzyme activity in individuals after experiencing fear has increased significantly in 
comparison with the state before experiencing fear, moreover, CAT enzyme activity after using the bed 
has decreased significantly in comparison with the pretreatment state (P<0.05) (table. 3)  
Table3:SOD and CAT enzyme activity changes in the participants before and after experiencing fear and using 
bed Migun Thermal Bed System (*p<0.05) 

CAT(U/mg) SOD(U/mg) Testing trail 
3.04±1.00 1.72±72.70 Pre fear 

4.39±1.86* 2.13±74.38* Post fear 
3.09±0.87* 1.61±42.28* Posttreatment 

 
3.4. The impact of fear experience and Migun Thermal Bed Systemon MDA and GSH levels 
Our results indicated that the GSH level in individuals after experiencing fear has decreased 
significantly in comparison with the state before experiencing fear, moreover, GSH level after using the 
bed has increased significantly in comparison with the pretreatment state (P<0.05), additionally, MDA 
level in individuals after experiencing fear has increased significantly in comparison with the state 
before experiencing fear, moreover,MDA level after using the bed has decreased significantly in 
comparison with the pretreatment state (P<0.05) (table 4)  
 
Table4:MDA and GSH levelschanges in the participants before and after experiencing fear and using Migun 
Thermal Bed System. (*p<0.05) 

GSH (nmol/mg protein) MDA (nmol/mg protein) Testing trail 
0.421±0.127 0.118±0.208 Pre fear 
0.34±0.095* 1.039±1.52* Post fear 

0.474±0.063* 0.220±0.189* Posttreatment 
 

4. DISCUSSION 
Stress produces both psychological and physical 
responses. Together, these reactions lead to a 
biochemical cascade by the body. Limbic 
system—the brain’s alarm center activates once 
a change (noise, sound, smell, pain, etc.) is 
observed and verified as a threat by the parts. 
The limbic system then guides the sympathetic 
nervous system (SNS) to alert the body. The 
SNS stimulates the adrenal medulla to release 
the adrenaline-like compounds, epinephrine and 
norepinephrine, into the bloodstream. The 
limbic system also stimulates the HPA axis to 
produce other chemical signals to assist further 
activate the body; as a result, the adrenal cortex 
releases cortisol, an important stress hormone 
that changes body’s ability such as increasing 
energy, heart rate and blood sugar, increasing 
arousal and pain relief (Charney,2004).In the 
absence of a continued threat, the body relaxes 

and returns to its normal state of tension. The 
acute stress is part of life and the body is 
adapted to handle them. In times of extreme 
stress, however, this stress response can become 
“turned on” at all times, with no relaxation. This 
can have serious physical and psychological 
consequences (Charney, 2004). 
There are ways to turn off the stress response. 
There are various ways to reduce psychological 
and physical stress. One way is the use of 
alternative and complementary therapies. The 
treatments have fewer side effects than chemical 
drugs. Theaimofthisstudy is toevaluate 
antioxidant system activity and hormonal 
changes in young male volunteers after 
experiencing fear and after using Migun bed.   
In the present study, a comparison of the level of 
cortisol before and after using the bed in 
subjects with high stress showed a statistically 
significant decrease in cortisol levels after using 
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the bed in individuals in comparison with 
pretreatment state (Table1). 
The studies have proposed that Mindfulness-
based therapy as an alternative and 
complementary therapy is one such therapy that 
has been proven to reduce stress-related medical 
conditions.  It has also been approved by Health 
Canada as a first-line alternative and 
complementary therapy. Result of this study 
showed that Mindfulness-based therapy can 
decrease cortisol level in individuals 
(www.healthmomentum.ca). Another 
complementary therapy is massage therapy. The 
studies have shown that massage benefits the 
body both physically and mentally, also massage 
therapy can reduce stress and cortisol levels in 
volunteers.Getting a massage regularly is a great 
way to lower anxiety levels and maintain a 
healthy stress 
response(www.healthmomentum.ca). So, the 
study results show that Migun Thermal Bed 
System with 5 of its important functions 
including Heat Therapy, Acupuncture Inspired, 
Chiropractic Inspired, Acupressure Inspired and 
Massage can reduce cortisol level, showing that 
the effect of these functions are centered on 
HPA axis. 
In the present study,a comparison of the level of 
α-amylase before and after using the bed in 
subjects with high stress showed a significant 
decrease in α-amylase levels after using the bed 
in individuals in comparison with pretreatment 
state (Table2). Studies have also shown that 
sympathetic (or parasympathetic) responses are 
activated in the individuals due to stress system 
(Feinstein,Adolphs,&Damasio 
,2011;Nater,&Rohleder, 2009). Secretion of 
saliva (salivary alpha-amylase) enzyme raises 
rapidly after stress (within a few minutes). 
Hence, measurement of this factor is known as a 
non-invasive biological index for the activity of 
the sympathetic nervous system. This enzyme is 
also an important device for the study of stress. 
This increase occurs through an increase of the 
adrenergic system activity in the salivary glands 
(Davis  ,&Granger,2009; 
Lupien,&Lepage,2001). 
On the other hand, Oxidative stress plays a 
crucial role in the initiation and progression of 
differentdiseases such as hepatocyte diseases 

(Depke, et al,2009; Ahmad, et al, 2015). 
Differentkinds of stress can increase the 
formationof ROS and oxidative stress 
conditions(Nadeem,Masood, 
&Masood2006;Kamper, et al,2009). 
Neutralization of ROS is created by the 
antioxidant defense mechanisms. SOD and CAT 
enzymes are the first line of cellular defense 
againstoxidative injury. SOD enzyme catalyzes 
convertsthe superoxide anion into H2O2 and 
CATdegrades H2O2 to water 
(Sarumathi&Saravanan, 2012).  
In the present study, the SOD and CAT 
activities increased afterexperiencing fear, in 
addition, using the bed somewhat reduced their 
activitiesin comparison with pretreatment state 
(Table3). 
Stress can induce the production of ROS and 
oxidative stress, which is associated with a 
depletion of GSH, alteration of antioxidant 
enzyme activities and increased lipid 
peroxidation (Abdou&Mzoudy, 2010; 
Lukaszewicz-Hussain, 2010; Jafari, et al, 
2012).There are several antioxidant enzymes in 
cells that prevent ROS formation and oxidative 
stress induction and limit their damaging effects. 
SOD is the first line of defense against 
superoxide anion radicals, which converts it into 
H2O2. H2O2 is converted into H2O through 
CAT (Astiz, de Alaniz,&Marra, 2009). The 
SOD activity elevation increases H2O2 level 
and decreases superoxide anion radical level; 
additionally, CAT activity elevation decreases 
H2O2 level and these biology systems will 
prevent damage to the cell. 
 Activity elevation of these enzymes is related to 
defense mechanism against oxidative stress. 
Animal studies have shown that exposure to 
acute physical and psychological stressors can 
produce reactive oxygen species and oxidative 
stress due to increased CAT and SOD activities 
or decreased CAT and increased SOD (Ahmad, 
et al, 2012; Sarumathi&Saravanan, 2012).  
Activity elevation of SOD and CAT is likely 
due to an increase in ROS by acute stress 
(experiencing fear), and a decrease in SOD and 
CAT activity after using the bed is probably 
related to the ability of this treatment in direct 
removal of ROS(Handy, et al,2009;Saitoet 
al,2004)   
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The study performed by Gordon et al. shows 
that the Hatha yoga exercise decreases SOD and 
CAT activities in control group in comparison 
with post-treatment state but SOD and CAT 
activities increased in end-stage renal disease 
(ESRD) patients after 4 months of treatment 
(Gordon,Pena Yeiny,&Cabrera Lawrence-
Wright Marilyn, 2013).  Other studies have 
shown that Hatha yoga exercise increases SOD 
and CAT activities and Total Antioxidant in 
obese subjects in comparison with post-
treatment state (Cheong & Lim,2012; Karabulut, 
Kafkas,&Sahin , 2013) . 
The study conducted by Rosado-Pérezet al. 
shows that practice of Tai Chi reduces oxidative 
stressthrough affectingSOD andglutathione 
peroxidase (GPx) activities, and total 
antioxidant status (TAS) in older 
adultscompared to the walking exercise (Leung, 
Chan Tsang,&Tsang,2011; Bassey ,2000). 
Other study about the effect of massage therapy 
on antioxidant system has proposed that 
massage therapy can decrease oxidative stress 
through affecting SOD activity and other 
antioxidant factors in sedentary women 
(Karabulut,Kafkas,&Sahin2013).  
The difference in the results obtained in studies 
is due to various treatments, different subjects 
under treatment, duration of treatment and other 
factors. 
GSH is an important non-enzymatic antioxidant 
that plays a crucial role in the detoxification of 
ROS (Sahinet al.,2006; Ghizoni et al.,2006; 
Karabulut,Kafkas,&Sahin 2013). GSH protects 
essential thiol groups from oxidation and serves 
as a substrate for glutathione peroxidase and 
GST (Glutathione-S- transfers). In addition, 
GSH is involved in protection of other 
antioxidants, such as ascorbate and α-
tocopherol. Glutathione is synthesized in the 
cytoplasm of the liver cells and then distributed 
into different organs (Ghizoni et al., 2006; 
Jafariet al.,2012). 
In the present study, the GSH level after 
experiencing fear has decreased significantly in 
comparison with the state before experiencing 
fear, moreover, GSH level after using the bed 
has increased significantly in comparison with 
the pretreatment state (Table4).  

The decreased GSH may be due to the presence 
of ROS produced by acute stress (experiencing 
fear). The studies have shown that depletion of 
GSH leads to oxidized GSH (GSSG) production 
and finally decreases the GSH/GSSG ratio in 
different tissues in stressed rats, which is an 
index of tissue oxidative stress 
(Samson,Sheeladevi,&Ravindran, 2007; Jafariet 
al,2012 ). 
Animal studies have shown that exposure to 
acute physical and psychological stressors can 
produce reactive oxygen species and oxidative 
stress due to decreased level of GSH in various 
tissues (Samson,Sheeladevi,&Ravindran, 
2007;Atif,Yousuf 
,&Agrawal,2008;Sarumathi&Saravanan,2012; 
Ahmad et al.,2012). 
The study conducted by Cheonget al. shows 
thatHatha yoga exercise increased GSH level 
and decreased oxidative stress in students after 
treatment (Cheong& Lim, 2012). 
Other study about the effect of massage therapy 
on antioxidant system has proposed that 
massage therapy can decrease oxidative stress 
through affecting theincrease in GSH level and 
other antioxidant factors in sedentary 
women(Çakir-Atabek et al,2010; Aslan et 
al,1998).Lipid peroxidation (LPO) is an 
oxidative degeneration of polyunsaturated fatty 
acids, which impairs membrane structure and 
functions. MDA level, as an important index of 
LPO, indirectly reflects the extent of cellular 
injury in vivo(Chakraborti et al.,2008; Jafari et 
al.,2012). 
In the present study, MDA level after 
experiencing fear has increased significantly in 
comparison with the state before experiencing 
fear, moreover,MDA level after using the bed 
has decreased significantly in comparison with 
the pretreatment state (Table4). 
The increase in MDA level can be due to 
increased free radicals and oxidative stress after 
acute stress (experiencing fear), on the other 
hand, reduction in MDA level can be directly 
related to the ability of this treatment (Migun 
bed) to remove free radicals and inhibit lipid 
peroxidation by ROS.  
Former studies have shown that GSH depletion 
may lead to an increased lipid peroxidation, 
possibly due to the lowering of the cellular 
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defense system against endogenous toxic 
intermediates (jafariet al., 2014). Numerous 
studies have shown that exposure to a variety of 
acute stress models (e.g., restraint, 
immobilization, cold and psychological 
stressors) significantly increased MDA content 
in various tissues of animals (Zaidi, Al-
Qirim,&Banu, ,2005; Sahin et al.,2006; 
Atif,Yousuf ,&Agrawal, 2008; Ahmad et 
al.,2012). 
The studies have shown that massage therapy 
can decrease MDA level, lipid peroxidation and 
oxidative stress in sedentary women (Leafet 
al.,1997; Miyazakiet al,2001).  Rosado-Pérez 
study and   associateshave shown that the 
practice of Tai Chi can decrease levels of 
lipoperoxides (LPO), in older adults in 
comparison with walking(Leung,Chan 
Tsang,Tsang,& 2011).  Other studies have 
showed that Hatha yoga exercise can decrease 
MDA level and oxidative stress in Students after 
treatment (Karabulut, Kafkas,Sahin,&2013), as 
wellas,  Kumari N study shown that Hatha yoga 
can decrease MDA level and oxidative stress in 
exercise obese male and femaleSubjects 
(SuchethaKumari, DamodaraGowda,&Sukesh, 
2011). 
 
5. CONCLUSION 
The present study showed that stress caused by 
fear can activate the first stress system namely 
the sympathetic nervous system and show the 
sympathetic nervous system symptoms. On the 
other hand, Migun Thermal Bed System may 
also improve the functioning of chief 
components of the stress axis (the hypothalamic-
pituitary-adrenal or HPA axis) in individuals 
who experienced fear; moreover, acute stress 
(experiencing fear) induces oxidative stress by 
production of free radicals and increases 
antioxidant enzymes activities and membrane 
lipid peroxidation and reduces glutathione level, 
from another perspective, using Migun bed  may 
reduce oxidative stress of acute stress through 
clearing free radicals. 
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