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Abstract
Aim and background: Obsessive-Compulsive Disorder (OCD) is a type of mental disorder that causes discomfort and anxiety among those who
suffer from this. The aim of this study was to assess glutathione peroxidase enzyme activity, oxidative stress index, and other biochemical parameters
in the serum of persons with OCD.
Material and methods: In this study, the patient group consisted of 26 people with OCD, and the control group consisted of 26 healthy people.
The parameters glutathione peroxidase (GSH-Px), Oxidative Stress Index (OSI), Selenium (Se), Catalase (CAT), Total Antioxidant Status (TAS),
Superoxide Dismutase (SOD), Malondialdehyde (MDA), and Total Oxidant Status (TOS) were evaluated in both groups.
Results: Se, CAT, GSH-Px, and TAS were significantly higher in the healthy group than the OCD patient group (P<0.05), whereas other parameters
such as SOD, MDA, TOS, and OSI were significantly higher in OCD patients than the healthy (control) group (P<0.05).
Conclusion: Depending on the results of this study, it may be concluded that a psychiatrist can determine the level of oxidative stress in a person's
brain and predict suitable treatment by evaluating the amount of MDA in their plasma. Furthermore, assessing overall oxidative and antioxidant status
as well as the oxidative stress coefficient is the best way to assess the overall oxidative status among healthy people, and thus this approach can
prevent people from entering the OCD stage. Increasing the amount of selenium in food, relaxation, yoga, walking (jogging), and also breathing clean
(healthy) air can have a very positive effect on reducing oxidative stress, which can be very effective in preventing healthy people from getting OCD.
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Introduction
Psychiatric disorders have a specific position in today's psychiatry, and
over time, the connection between physical disease and the human psyche
becomes more obvious, and more focus is required on the psychological
difficulties in order to better treat these disorders [1]. Among patients with
mental disorders, patients with Obsessive-Compulsive Disorder (OCD)
refer to non-psychiatrists more than others [2]. OCD involves persistent,
repetitive thoughts, images, or impulses that are disturbing to the person
and cause anxiety and distress (obsession), and in response to an
obsession, the person performs repetitive behaviors or certain mental
actions (compulsion) [2]. These mental or practical obsessions are so
severe enough to cause significant distress in the ordinary course of his/her
life, including his/her work function, typical social activities, and even his/
her personal relationships [3].
In diseases of the Central Nervous System (CNS), oxidative stress is
the most important pathophysiological process. The free radicals produced
during this process can cause extensive damage to the brain. Biochemically,
lipids are very important in the brain and play a very important role in its
function [4].
The brain can receive around 20% of the oxygen that enters the body,

and since this consumed oxygen has the potential to produce free radicals,
the production of these radicals in the brain increases as a result of disease,
inducing the peroxidation of important lipids in the nervous system. Also,
high amounts of free radicals cause DNA damage in the brain. Studies have
shown that low levels of iron in the brain cause a lack of antioxidants in
the brain. The basal ganglia have also been confirmed to be sensitive to
free radicals due to the presence of catecholamines. Risk factors such as
smoking also lead to an increase in free radicals and brain damage [5].
Anxiety and stress are an integral part of the life of some individuals in
society and this high anxiety in susceptible people can lead to significant
psychological and physical damage; as mentioned above, the presence
of anxiety in individuals' jobs can lead to diseases such as depression
and obsession [6-9]. Checking antioxidants and oxidative stress markers
can predict the physical damage caused by anxiety, and it can be used to
identify susceptible individuals and assess their progression if they have
the disease. Furthermore, using diagnostic tests to detect a disease or
disorder earlier can help to prevent it from progressing. Even the presence
of a complementary test along with other psychological symptoms of the
disease can assist to treat the person more effectively [10-12].
Based on the above-mentioned outline, the aim of the current study
was to evaluate the activity of plasma Glutathione Peroxidase (GSH-Px),
Oxidative Stress Index (OSI) and some biochemical parameters including
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Selenium (Se), Catalase (CAT), Total Antioxidant Status (TAS) of plasma,
Superoxide Dismutase (SOD), Malondialdehyde (MDA) and Total Oxidant
Status (TOS) in people with OCD and healthy individuals.

Materials and Methods
Sampling
In this study, 26 persons with OCD were selected as the patient group
and 26 healthy individuals as the control group. Each participant in the study
reads and fills a special consent form, confirming their agreement with their
decision to participate in this study. A professional psychiatrist assessed
each of the control and patient group for neurological, psychological, and
physical health issues. Liver and renal function tests were performed
for each of the two groups. People with characteristics such as alcohol
consumption, antioxidant (e.g. vitamins E and C) usage, the presence
of epilepsy and other neurological disorders, the presence of infectious
diseases and severe obesity were excluded from the patient.

Total Oxidant Status (TOS) and Total Antioxidant Status (TAS) of
Plasma
TOS and TAS in plasma were measured using a new colorimetric
method developed by Erel [18]. The Fenton reaction produces hydroxyl
(the strongest bio-radical), which reacts with the colorless compound
o-Dianisidine to form a yellowish-brown dianisyl radical. As the plasma
sample increases, the oxidative/initiating reaction with the hydroxyl radicals
present in the mixture is inhibited by the plasma antioxidant constituent and
prevents discoloration. The total antioxidant is accurately measured with
this method. Finally, the results are given in millimoles per liter (mMol/l).

Determination of Oxidative Stress Index (OSI)
The ratio of TOS to TAS is referred to as OSI, which is equal to the
equation (1)

Malondialdehyde (MDA)
Following exams and receiving each selected individual's agreement,
about 10 ml of blood was taken from each patient and healthy person,
transferred to a sterile heparinized tube, centrifuged, and the plasma
separated. To determine plasma MDA levels, the Erythrocyte Sedimentation
Rate (ESR) was also measured. For this experiment, phosphate buffer
(pH=7) was used. Rotation was used to completely mix the blood samples,
and then the samples were centrifuged for 10 minutes at 1000 rpm. The
MDA detection technique is based on the reaction of MDA with Thiobarbituric
Acid (TBA) as a specific lipid peroxidation product, with the dye product
being detected at 532 nm [13].

Plasma glutathione peroxidase (GSH-Px)
The Valentine method, in which GSH-Px activity is coupled to
β-Nicotinamide Adenine Dinucleotide (NAPDH) oxidation by glutathione
reductase, was used to measure GSH-Px activity in erythrocyte hemolysis
[14]. Nicotinamide Adenine Dinucleotide Phosphate (NADPAH) oxidation is
measured spectrophotometrically at 340 nm at 37°C. 1 mM EDTA, 0.2 mM
NADPH, 1 mM NaN3, 1 mM glutathione, and 1 U/mL Reductase were used
in the process. Finally, the absorbance was measured for 5 minutes at 340
nm. The activity of the enzyme glutathione peroxidase is equal to the linear
slope in millimoles of NAPDH, which is oxidized per minute, and finally the
results were expressed as U g-1 Hb.

Measurement of SOD activity in erythrocytes
Total Superoxide Dismutase (SOD) activity was measured based on the
method of Sun et al. [15]. The basis of this method is based on resuscitation
inhibition of Nitroblue Tetrazolium (NBT) with xanthine-xanthine oxidase
system. SOD activity in the ethanol phase of the samples was performed
after adding one ml of ethanol/chloroform mixture (V:V=5:3) to the same
volume of the centrifuged sample, and finally the amount of SOD activity
was expressed as U g-1 Hb.

Collection of demographic information
A semi-structured questionnaire was used to collect demographic
information about patients and healthy individuals, such as age, sex, marital
status, educational status, economic status, social status, and disease
duration.

Yale–Brown Obsessive Compulsive Scale (Y-BOCS)
The Yale-Braun scale was used to estimate the severity of OCD
regardless of obsessive-compulsive content, which consists of 10 items.
In addition, a professional psychologist graded each individual (healthy or
diseased) on a scale of one to four.
Statistical analysis
SPSS-ver21 software was used for data analysis. The mean value of
key variables was compared between the two groups using two sample
T-test at a significant level (α=0.05). In addition, the Pearson correlation
coefficient was used to estimate the connection between parameters at a
significant level (α=0.05).

Results and Discussion
In this study, about 26 people with OCD and 26 healthy people (without
a history of disease) were studied. These two groups are considering ageand sex-matched. There were no statistically significant differences in age,
sex, or smoking among these individuals. Table 1 and Figure 1 provide the
demographic information and findings of the study population. Table 2 and
Figures 2 and 3 also included clinical results for both the patient and control
groups.

Measurement of CAT activity in erythrocytes
The Aebi method was used to determine Catalase (CAT). The principle
of this method is that by measuring the constant velocity K (with dimension
S-1) related to the decomposition of hydrogen peroxide is determined.
By measuring the absorption changes per minute, the enzyme velocity
constant is determined [16]. Finally, the amount of CAT activity determined
will be expressed as U g-1 Hb.

Measurement of selenium
Selenium was measured using an Elmer-Perkin 1100 atomic absorption
spectrometer with a mercury hybrid system, and finally the measurement
was reported in μg/l [17].
Figure 1. The demographic information related to individuals with OCD.
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Table 2. The activity of enzyme glutathione peroxidase, oxidative stress
index and some biochemical variables in serum of patients with OCD and
control groups.
Studied groups
Variables

Control

Number
(person)

26

26

-

Se (μg/L)

0.001

92.71 ± 25.74

51.82 ± 16.25

CAT ( U g Hb)

0.004

83.90 ± 31.35

60.39 ± 23.42

GSH-Px (U g−1
Hb)

0.002

99.43 ± 13.76

59.16 ± 9.24

SOD (U g−1 Hb)

0.007

254.97 ± 0.47

315.62 ± 0.63

MDA (nmol g−1
Hb)

0.005

7.24 ± 5.33

11.72 ± 7.55

TOS (mMol/l)

0.03

25.95 ± 6.14

31.52 ± 9.27

TAS (mMol/l)

0.045

9.40 ± 3.34

6.88 ± 2.24

OSI

0.006

2.76 ± 0.86

4.58 ± 1.75

−1

Figure 2. The comparison of Se, CAT, GSH-Px and SOD between OCD
group and control group.

P

Patients with
OCD

The results of this study showed that the level of MDA associated
with individuals with OCD was significantly higher than the control group
(P=0.005). MDA is the end product of lipid peroxidation and can be
considered as a coefficient for lipid peroxidation. MDA can generally be
produced by the oxidation of unsaturated fatty acids, indicating damage
caused by free radicals; therefore, a significant increase in this compound
indicates the activation of the lipid peroxidation mechanism in the body of a
person with OCD [18-20].
The findings of this study were consistent with the results of similar
previous studies. The rate of MDA in OCD patients was significantly higher
than the control group, according to Ozdemir [5], Kuloglu [18], Mohammed
et al. [19], and Ersan [21]. Given that the patients in this study had no
history of metabolic or oxidative stress-related disorders, the increase in
MDA may be attributed to active lipid peroxidation in their brain tissue, and
the damage to this tissue has left relevant [22].
Figure 3. The comparison of MDA, TOS, TAS and OSI between OCD group
and control group.
Table 1. Demographic information of studied patient and healthy groups.
Variables

Studied groups
Patient with OCD

Control

Number (person)

26

26

Age (year)

35.8 ± 11.5

36.2 ± 12.7

Sex (male/female)

13/26=50%

13/26=50%

Smoking (Yes/No)

8/26=30.8 %

9/26=34.6 %

Y-BOCS score

25.19 ± 5.49

-

Mild OCD (person)

7/26 (26.9%)

-

Moderate OCD
(person)

10/26 (38.5%)

-

Severe OCD (person)

6/26 (23.1%)

-

Very severe OCD
(person)

3/26 (11.5%)

-
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MDA is the end product of the breakdown of free fatty acids such
as arachidonic acid and other long-chain fatty acids. This compound is
chemically stable and can easily enter the cell through the membrane. MDA
may form bonds with macromolecules and thus damage proteins and other
macromolecules, especially MDA [5].
The patient group's level of SOD activity was significantly higher than
the control group's (P=0.007), whereas the patient group's levels of GSHPx and CAT were significantly lower than the control group's (P=0.002 and
P=0.004). Looking at the results, it can be said that CAT and SOD levels are
significantly related to MDA levels.
One of the most important defense mechanisms against Reactive
Oxygen Species (ROS) is antioxidant enzymes, which include superoxide
dismutase, catalase, and glutathione peroxidase. Since superoxide is the
most abundant Reactive Oxygen Species (ROS) produced. Therefore, it
can be said that superoxide dismutase is the most important defense barrier
against ROS [5,18,19]. The catalase group is another important enzyme
in this regard, since it breaks down H2O2 and so aids in the defense
against free radicals. Another essential enzyme that regenerates total
H2 O2 and lipid hydro peroxides is glutathione peroxidase. This enzyme
belongs to a tetrameric enzyme family that contains the exceptional amino
acid selenocysteine and reduces H2 O2 and lipid peroxidation by using
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low-weight thiol molecules like glutathione. SOD, CAT, and GSH-Px are
oxidizing enzymes that perform a complimentary role in the defense/
antioxidant system. Hydrogen peroxide is the product of a reaction catalyzed
by SOD and is itself a substrate for the enzymes CAT and GSH-Px. The
amount of SOD, which plays a central role in antioxidant defense, increases
in oxidative stress [22-20]. The results of this study demonstrate that the
SOD activity of lipid peroxidation is significantly higher in patients with OCD
than in the control group (P=0.007). Since oxidative stress increases O2 measures, therefore SOD activity will increase accordingly, whereas CAT
and GSH-Px activity will decrease. The results of the current study in terms
of CAT and GSH-Px measures are consistent with the results of Ozdemir
[5], and Mohammed et al. [19], but inconsistent with the results of Kuloglu
[23].
Based on the current results of this study, selenium levels in the patient
group are lower than in the control group. GSH-Px activity and selenium
concentration in patients were found to have a positive relationship. No
association was found between age, YBOCs, selenium levels, and MDA
levels. Human studies have proven the importance of selenium and
selenoproteins in the normal functioning of the brain. Selenium deficiency
and its deficiencies are associated with impaired motor function and poor
cognitive function. Defects in selenoprotein synthesis have been linked to
a number of serious brain disorders. Selenium is present in the structure of
selenoproteins, which are highly significant compounds. Selenoproteins are
present in enzymes like thioredoxin reductase and glutathione peroxidase,
which are part of the antioxidant system and have been shown to act as
a brain signaling regulator. Moreover, glutathione peroxidase is a type
of selenoprotein that plays a very important role in antioxidant defense
[5,24,25].
Previous studies have found that selenium deficiency and selenium-free
diets can increase oxidative stress sensitivity in numerous parts of the brain,
especially dopaminergic parts, and restore dopamine in the substantianigra
[26]. In terms of selenium content, the results of this study and those of
Ozdemir are consistent [5]. Therefore, it can be concluded that one of the
reasons for the decrease in the activity of the antioxidant system in patients
with obsessive-compulsive disorder is the reduction of selenium, and by
providing the required selenium in people prone to obsessive-compulsive
disorder and other related diseases can be prevented.
The level of TAS in the OCD patient group was significantly lower
than the control group (P=0.045), according to the findings of this
study. Furthermore, the rate of OSI and TOS in the OCD patient group
was significantly higher than the control group (P=0.030 and P=0.006,
respectively). The study of various neurochemical markers in mental
diseases has gotten a lot of interest in recent years. Since detecting these
parameters in peripheral blood is relatively simple and can be analyzed
using existing methods, the TAS, TOS, and OSI parameters have been
routinely employed to measure oxidative and antioxidant status in clinical
trials [5]. The oxidative equilibrium, which exists in all organisms, is a
balance between the formation of free radicals and their elimination. The
number of free radicals produced has an impact on this equilibrium. These
balances are disrupted when the formation of free radicals increases
and their removal rate declines, resulting in oxidative stress. A change in
this balance, without a doubt, causes several of the diseases and tissue
damage [20-22].
The current study's results show that TOS had a significant increase
in patients compared to the control group (P=0.030). Malondialdehyde
and nitric oxide, as specific oxidants, have shown a significant increase in
previous studies, including this one [27]. TOS was shown to be considerably
decreased in adults in other studies, owing to a decline in compensatory
mechanisms with increasing age and disease duration [28]. Furthermore,
patients with bipolar disorder had a considerably higher TOS index than
healthy individuals [29]. According to some research, the brain is extremely
sensitive to oxidants, and that elevated oxidants cause neurodegenerative
disease, stroke, fainting, and epilepsy. Furthermore, the reduction in oxidant
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levels following therapy indicates that oxidants themselves have a role in
the development of psychological disorders [30].
The level of TAS in the OCD patient group was significantly lower than
the control group (P=0.045), as per the results of this study. Many studies
have shown that antioxidants decrease in adult OCD patients [21], whereas
some other studies have shown that total antioxidant levels increase in OCD
patients [23]. TAS is reduced as a result of the overuse of antioxidants to
release oxidative stress, and OCD is caused by deficiencies in antioxidant
defense mechanisms and insufficient detoxifying capabilities.
The results of the present study showed that OSI in the patient group
was higher than the control group with a significant difference (P=0.006).
In general, psychiatric studies have shown that OSI increases in patients
with mental disorders [29]. All oxidant and antioxidant factors in oxidative
metabolism are compared and evaluated using OSI. The results of this study
show that when there is an oxidative imbalance (decrease in antioxidants
and increase in OCD), the equilibrium state is in favor of oxidants.

Conclusion
The amounts of four of the eight parameters studied, including
Selenium (Se), Catalase (CAT), plasma Glutathione Peroxidase (GSHPx), and Total Antioxidant Status (TAS), were significantly higher in healthy
people compared to patients with OCD, while the other four parameters,
including Superoxide Dismutase (SOD), Malondialdehyde (MDA), Total
Oxidant Status (TOS), and Oxidative Stress Index (OSI), were significantly
higher in OCD patient group compared to control group.
MDA can generally be produced by the oxidation of unsaturated fatty
acids, indicating damage caused by free radicals; therefore, a significant
increase in this compound indicates the activation of the lipid peroxidation
mechanism in the body of a person with OCD. One of the important defense
mechanisms against Reactive Oxygen Species (ROS) is antioxidant
enzymes that include SOD, CAT and GSH-Px. The results of this study show
that the SOD activity of lipid peroxidation is significantly higher in patients
with OCD than in the control group, and since oxidative stress increases
the amount of O2 -, the amount of SOD activity will be proportionally higher,
while the activity of CAT and GSH-Px will be proportionally lower. Based
on the results of this study, it can be concluded that selenium deficiency
and selenium-free diets can increase the oxidative stress sensitivity of
various parts of the brain, especially dopaminergic parts, in patients with
OCD. Among the various biochemical parameters, the TAS, TOS, and OSI
parameters are commonly used to estimate the oxidative and antioxidant
status of clinical trials in patients with mental disorders, including OCD; due
to the fact that determining these parameters in peripheral blood is very
easy and can be checked by existing methods. According to the results of
the present study, it can be said that the cause of decreased TAS in patients
with OCD is excessive usage of antioxidants to eliminate oxidative stress
and deficiencies in the antioxidant defense mechanism and inadequate
detoxification capacity contribute to OCD. Generally, OSI increases in
patients with mental disorders, according to psychiatric studies, which
confirms the results of this study. Based on the findings of this study, it
may be concluded that a psychiatrist may determine the level of oxidative
damage in a person's brain and predict suitable treatment by evaluating the
amount of MDA in their plasma. Furthermore, assessing overall oxidative
and antioxidant status as well as the oxidative stress coefficient is the best
way to measure the overall oxidative status among healthy people, and
therefore this method can prevent people from entering the OCD stage.
Due to the positive relationship between antioxidant enzymes and selenium
levels in OCD patients, by increasing the amount of this element in food can
prevent healthy people. Relaxation, yoga practices, walking and/or jogging
as well as clean (healthy) air breathing can have a very positive effect on
reducing oxidative stress, which can be very effective in preventing healthy
people from developing OCD.

Clin Schizophr Relat Psychoses, Volume 15: 4, 2021

Mihandoust S, et al.

References
1.

2.

Leckman, James F, Dorothy E Grice, James Boardman, and Heping Zhang,
et al. “Symptoms of Obsessive-Compulsive Disorder.” Am J Psychiatry 154
(1997): 911-917.
Sadock, Benjamin J, Virginia A Sadock, Pedro Ruiz, and Harold I Kaplan.
Kaplan and Sadock's Comprehensive Textbook of Psychiatry. Philadelphia:
Lippincott Williams and Wilkins, USA, (2014).

Analysis. New York: Academic Press, USA, (1974).
17.

Welz, B, M Melcher, and G Schlemmer. “Bestimmung von Selen im
Menschlichen Blutserum.” Anal Chem 316 (1983): 271-276.

18.

Kuloglu, Murat, Murad Atmaca, Ertan Tezcan, and Ömer Gecici, et al.
“Antioxidant Enzyme Activities and Malondialdehyde Levels in Patients with
Obsessive-Compulsive Disorder.” Neuropsychobiology 46 (2002): 27-32.

19.

Mohammed, Mohammed Amer, Nihad Nejres Hilal, and Ahmed Hashim Al
Ani. “Serum Levels of Oxidative Stress Biomarkers in Patients Obsessive
Compulsive Disorder in Tikrit City, Iraq.” Indian J Public Health Research
Development 10 (2019): 1-10.

20.

Agargun, Mehmet Yucel, Haluk Dulger, Rifat Inci, and Hayrettin Kara, et al.
“Serum Lipid Concentrations in Obsessive—Compulsive Disorder Patients
with and without Panic Attacks." Can J Psychiatry 49 (2004): 776-778.

21.

Ersan, Serpil, Sevtap Bakir, E Erdal Ersan, and Orhan Dogan. “Examination of
Free Radical Metabolism and Antioxidant Defence System Elements in Patients
with Obsessive–Compulsive Disorder.” Progress Neuro-Psychopharmacology
Biol Psychiatry 30 (2006): 1039-1042.

22.

Chakraborty, Sutirtha, Om Prakash Singh, Anindya Dasgupta, and Nikhiles
Mandal, et al. “Correlation between Lipid Peroxidation-Induced TBARS
level and Disease Severity in Obsessive–Compulsive Disorder.” Progress
Neuropsychopharmacology Biol Psychiatry 33 (2009): 363-366.

23.

Kuloglu, Murat, Murad Atmaca, Ertan Tezcan, and Ömer Gecici, et al.
“Antioxidant Enzyme activities and Malondialdehyde Levels in Patients with
Obsessive-Compulsive Disorder.” Neuropsychobiology 46 (2002): 27-32.

24.

Whanger, PD. “Selenium and the Brain: A Review.” Nut Neurosci 4 (2001):
81-97.

25.

Schweizer, Ulrich, Anja U Bräuer, Josef Köhrle, and Robert Nitsch, et al.
“Selenium and Brain Function: A Poorly Recognized Liaison.” Brain Res Rev
45 (2004): 164-178.

26.

Castaño, Angélica, Josefina Cano, and Alberto Machado. “Low Selenium Diet
Affects Monoamine Turnover Differentially in Substantia Nigra and Striatum.”
J Neurochem 61 (1993): 1302-1307.

27.

Selek, Salih, Mahmut Bulut, Ali Rıza Ocak, and Aysun Kalenderoğlu, et al.
“Evaluation of Total Oxidative Status in Adult Attention Deficit Hyperactivity
Disorder and its Diagnostic Implications.” J Psychiatric Res 46 (2012): 451455.

28.

Selek, Salih, Hasan Herken, Mahmut Bulut, and Mehmet F Ceylan, et al.
“Oxidative Imbalance in Obsessive Compulsive Disorder Patients: A Total
Evaluation of Oxidant–Antioxidant Status.” Prog Neuro psychopharmacology
Biolo Psychiatry 32 (2008): 487-491.

3.

Stein, Dan J. “Obsessive-Compulsive Disorder.” Lancet 360 (2002): 397-405.

4.

Sayre, Lawrence M, Mark A. Smith, and George Perry. “Chemistry and
Biochemistry of Oxidative Stress in Neurodegenerative Disease.” Curr Med
Chem 8 (2001): 721-738.

5.

Ozdemir, Ercan, Sevil Cetinkaya, Serpil Ersan, and Seda Kucukosman, et
al. “Serum Selenium and Plasma Malondialdehyde Levels and Antioxidant
Enzyme Activities in Patients with Obsessive–Compulsive Disorder.” Prog
Neuropsychopharmacology Biol Psychiatry 33 (2009): 62-65.

6.

Katzman, Martin A, Pierre Bleau, Pierre Blier, and Pratap Chokka, et al.
“Canadian Clinical Practice Guidelines for the Management of Anxiety,
Posttraumatic Stress and Obsessive-Compulsive Disorders.” BMC Psychiatry
14 (2014): 1-83.

7.

Gershuny, Beth S, Lee Baer, Michael A Jenike, and William E Minichiello, et
al. “Comorbid Posttraumatic Stress Disorder: Impact on Treatment Outcome
for Obsessive-Compulsive Disorder.” Am J Psychiatry 159 (2002): 852-854.

8.

Van Ameringen, Michael, Jasmine Turna, Zahra Khalesi, and Katrina Pullia, et
al. “There is an App for that! The Current State of Mobile Applications (apps)
for DSM-5 Obsessive-Compulsive Disorder, Posttraumatic Stress Disorder,
Anxiety and Mood Disorders.” Depress Anxiety 34 (2017): 526-539.

9.

Adams, Thomas G, Benjamin Kelmendi, C Alex Brake, and Patricia Gruner, et
al. “The Role of Stress in the Pathogenesis and Maintenance of ObsessiveCompulsive Disorder.” Chronic Stress 2 (2018): 2470547018758043.

10.

Bouayed, Jaouad. “Relationship Between Oxidative Stress and Anxiety:
Emerging Role of Antioxidants within Therapeutic or Preventive Approaches.”
Anxiety Disorders 2 (2011): 27-38.

11.

Salim Samina. “Oxidative Stress and Psychological Disorders.” Curr
Neuropharmacology 12 (2014):140-7.

12.

Damodaran, Lakshmi Priya Malarveni, and Geetha Arumugam. “Urinary
Oxidative Stress Markers in Children with Autism.” Redox Report 16 (2011):
216-222.

13.

Jain, Sushil K. “Evidence for Membrane Lipid Peroxidation during the in vivo
Aging of Human Erythrocytes.” Biochimica Biophysica Acta 937 (1988): 205210.

29.

Paglia, Donald E, and William N Valentine. “Studies on the Quantitative and
Qualitative Characterization of Erythrocyte Glutathione Peroxidase.” J Lab
Clin Med 70 (1967): 158-169.

Yumru, Mehmet, Haluk A Savas, Aysun Kalenderoglu, and Mahmut Bulut, et
al. “Oxidative Imbalance in Bipolar Disorder Subtypes: A Comparative Study.”
Prog Neuropsychopharmacology Biol Psychiatry 33 (2009): 1070-1074.

30.

Herken, Hasan, Omer Akyol, H Ramazan Yilmaz, and Hamdi Tutkun, et al.
“Nitric Oxide, Adenosine Deaminase, Xanthine Oxidase and Superoxide
Dismutase in Patients with Panic Disorder: Alterations by Antidepressant
Treatment.” Hum Psychopharmacology 21(2006): 53-59.

14.

15.

Sun,Y, Larry W Oberley, and Ying Li. “A Simple Method for Clinical Assay of
Superoxide Dismutase.” Clin Chem 34 (1988): 497-500.

16.

Aebi, Hugo and Hans-Ulrich Bergmeyer. Catalase-Methods of Enzymatic
How to cite this article: Mihandoust, Soada, Anahita Masoum, Maryam
Moghaddam and Amir Asadi, et al. “Evaluation the Activity of Enzyme
Glutathione Peroxidase, Oxidative Stress Index and Some Biochemical
Variables in Serum of Individuals with Obsessive-Compulsive Disorder
(OCD)” Clin Schizophr Relat Psychoses 15S (2021). Doi:10.3371/CSRP.
MSAM,.102421.

Page 5 of 5

