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Abstract
Aim: There is a balance between reactive oxygen species (ROS) and antioxidant systems preventing them in the organism. In cases
where this balance is impaired, molecular and cellular functions are negatively affected. Thiol-disulfide homeostasis (TDH) is also
affected by this imbalance. It has been reported that the balance between oxidative and anti-oxidative systems is disrupted in
individuals with psychiatric diseases such as anxiety and depression. Accordingly, it was aimed to determine the level of TDH in the
serum of students who took the oral internship exam.
Material and Methods: Volunteer fifth grade students of Medical Faculty, 19 male and 21 female, was included in the study. Of the
students included in the study, Beck depression and Beck anxiety, albumin, ischemia-modified albumin (IMA), total thiol (SH + SS),
native thiol (SH) and SS levels were measured and SS / SH + SS %, SH / SH + SS % and SS / SH % were calculated before and after
the oral internship exam. These data were compared with the association between anxiety and depression level changes before and
after the oral internship exam.
Results: It was observed that the anxiety levels of the participants before the oral exam decreased in the period after the oral
exam (p<0.001). It was detected that the level of depression of the participants before the oral exam decreased after the oral exam
(p<0.001). Changes in IMA and TDH parameters before and after the oral internship exams were examined, but no significant
relationship was found (p>0,05).
Conclusion: Oral internship exam of Medical Faculty is a factor increasing anxiety and depression levels of the students. However,
no association was found between oral internship exam and TDH parameters.
Keywords: Anxiety; depression; ischemia-modified albumin; native thiol; oral internship exam; total thiol

INTRODUCTION
High energy atoms or molecules with one or more
electrons in their outer orbital are called free radicals. Free
radicals are called reactive oxygen types (ROS) if they are
oxygen-sourced, and reactive nitrogen types (RNS) if they
are nitrogen-sourced (1).
There is a balance between ROS and antioxidant
systems preventing them in the organism. Disruption of
this balance is called oxidative stress. In this situation,
molecular and cellular functions are negatively affected
(2). Thiol-disulfide homeostasis (TDH) is also found
among them (2,3). Thiols are organic compounds
containing a sulfhydryl (-SH) group, which has a critical

role in preventing the formation of any oxidative stress in
cells. Thiols react with free radicals to protect the cells
and tissues (3). Therefore, it has been observed that
imbalances in TDH can take a crucial role in the etiology
of many diseases (4).
Anxiety and depression are psychiatric disorders with
increasing prevalence among the students (5). The
examination of the students is also thought among the
most important factors increasing the level of anxiety and
depression in students (6). It has been reported that the
balance between oxidative and anti-oxidative systems is
disrupted in individuals with psychiatric diseases such as
anxiety and depression (7). Accordingly, it was aimed to
determine the level of TDH in the serum of students who
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took the oral internship exam. Moreover, the association
of anxiety, depression and TDH balance of the students
with age, gender and family history was also examined.

MATERIAL and METHODS
Study Design
This study is a randomized-controlled trial performed in a
Medical Faculty with 700 students. This study was started
after getting approval from Ordu University Clinical
Researches ethical board (Decision number: 2018/231).
Before starting the study, the participants were informed
about the study, the informed volunteerism consent form
was filled, and the participants’ approvals were obtained
without being pressured. Volunteer fifth grade students,
who were in the same class and who would take the same
internship exam in Medical Faculty, were included in the
study (There were 45 fifth grade students in total). Medical
students not studying in the fifth grade and non-volunteers
were excluded from the study. Before starting the study,
demographic characteristics, and anxiety and depression
levels of the participants were determined. Venous
blood samples were also taken from the participants.
After the participants took the internship exam lasting
about an hour, the anxiety and depression levels of the
participants were determined with the same method and
blood samples were taken. Beck Anxiety Inventory (BAI)
and Beck Depression Inventory (BDI), a universal scale
prepared in Likert form, were used to measure the levels
of anxiety and depression of the participants. However,
the scales were used only for symptomatic examination
purposes. The forms were requested to be filled in
completely and correctly. Moreover, native thiol (SH),
total thiol (TSH), disulphide (SS) and SH / SS parameters
were measured before and after the oral internship exam
for TDH measurement. The association between TDH
parameters, and anxiety and depression levels and oral
internship exam was examined.
BDI is a scale which consists of 21 questions and in
which the answer of each question is graded between 0
and 3. BDI scores were evaluated as minimal depression
between 0-13, mild depression between 14-19, moderate
between 20-28 and severe depression between 29-63
(8). BAI is a scale which consists of 21 questions and is
prepared in Likert style, and in which the answer of each
question is graded between 0 and 3. According to the
scores obtained from BAI, the anxiety levels of patients
were evaluated as low anxiety in the range of 0-17 points,
moderate anxiety between 18-24 points, and high anxiety
level in those who scored 25 or more (9).
Biochemical analysis
Before the examination, venous blood samples were taken
into the tubes with gel (Becton Dickinson and Company,
New Jersey, USA) for biochemical testing studies and
EDTA tubes (Becton Dickinson and Company, New Jersey,
USA) for TDH testing. After all samples were centrifuged
at 1600 × g for 10 minutes, their serum and plasma
were separated, and stored at –70 ° C until working day.
Biochemical tests were performed by spectrophotometric
methods on AU 2700 auto-analyzer (Beckman Coulter,

Inc, USA).
For thiol measurement, it was evaluated by spectrometry
(Roche, Cobas 501, Mannheim, Germany) using “Modified
Ellman Method” of Erel et al. (10). Free functional thiol
groups (-SH) were formed by breaking disulfide bonds
(-S-S) with sodium borohydride (NaBH4). Unused sodium
borohydride residues were removed with formaldehyde. In
this way, the reduction of 5.5’-dithiobis- (2-nitrobenzoic)
acid (DTNB) and any disulfide bond formed as a result of
reaction with DTNB is prevented. As a result of reaction
with DTNB, reduced and total native thiol groups were
determined. Disulfide parameter is a parameter calculated
as half of SH and TSH content. After SH and TSH are
determined, SS, SS / SH + SS%, SH / SH + SS% and SS /
SH % were calculated (10).
Data Analysis
Statistical analysis was performed using SPSS v26
statistical software (IBM Inc., Chicago, IL, USA).
Continuous data were shown as mean ± SD. Normal
distributed variables were compared using paired sample
t-test. Non-normal distributed variables were compared
using Mann-Whitney U test. Correlation analyzes were
used with Pearson and Spearman methods. p <0.05 was
considered for statistical significance.

RESULTS
A total of 40 students, 19 (47.5%) males and 21 (52.5%)
females, studying in the fifth grade of Medical Faculty were
included in the study. The mean age of the participants
was detected as 22.2 ± 3.8. All of the cases were single
and had no children. Other demographic characteristics
of the cases are given in Table 1.
Table 1. The demographic data of participants

Gender
Marrital status
Alcohol and tobacco use

Knowledge of the disease

Drug use

n

%

Female

19

48.7

Male

20

51.3

Single

38

97.4

Married

1

2.6

No

34

87.2

Tabacco

3

7.7

Alcohol+Tabacco

2

5.1

No

32

82.1

Heart disease

1

2.6

DM

2

5.1

RLS
DM+Asthma
Anemia+Migraine
DM+Panic attack

1
1
1
1

2.6
2.6
2.6
2.6

No

30

76.9

Antidepressant

2

5.1

Other

7

17.9

DM:Diabetes Mellitus; RLS: Restless legs syndrome
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Of the subjects, BAI scoring before the internship exam
(Ank1) and BAI scoring after the internship exam (Ank2)
were examined. It was observed that the anxiety levels of
the participants decreased statistically significantly after
the internship exam (p<0.05) (Table 2).

Of the subjects, BDI scoring before the internship exam
(Dep1) and BDI scoring after the internship exam (Dep2)
were examined. It was found that the depression levels of
the participants decreased statistically significantly after
the internship exam (p<0.05) (Table 2).

Table 2. Comparison of the students’ BDI and BAI scores in the pre- and post-internship
Pre
n

%

Mild

30

76.9

Moderate

8

20.5

Severe

1

2.6

Minimal

33

84.6

Mild

4

10.3

Moderate

1

2.6

Severe

1

2.6

BAI

BDI

Post
Mean±SD
10.00±7.48
(0-25)

8.49±5.89
(0-28)

n

%

34

87.2

2

5.1

3

7.7

35

89.7

3

7.7

1

2.6

-

-

p

Mean±SD
7.44±9.95
(0-42)

5.23±5.01
(0-24)

0.004**

0.0001***

BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; SD: Standard Deviation

Table 3. Comparison of the students’ oxidative stress levels in the pre- and post-internship
Variables

Albumin (mg/dL)

IMA (mg/dL)

Native thiol (μmol/L)

Total thiol (μmol/L)

Disulfide (μmol/L)

Index 1 (%)

Index 2 (%)

Index 3 (%)

Period

Female (n=20)

Male (n=19)

Mean±SD

p

Mean±SD

p

Pre

3.82±0.31

0.171NS

4.15±0.27

0.492NS

Post

3.95±0.51

Pre

0.95±0.09

Post

0.95±0.14

Pre

370.00±36.34

Post

369.56±44.79

Pre

407.25±39.62

Post

407.99±49.80

Pre

18.62±3.30

Post

19.22±4.26

Pre

5.04±0.82

Post

5.20±0.93

Pre

4.57±0.68

Post

4.70±0.77

Pre

90.86±1.36

Post

90.60±1.53

IMA: Ischemia Modified Albumin; SD: Standard Deviation
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4.06±0.39
0.842NS

0.86±0.09

0.252NS

0.90±0.11
0.952NS

403.97±31.86

0.018*

379.99±32.88
0.932NS

446.91±34.15

0.021*

420.30±35.93
0.600NS

21.47±3.63

0.376NS

20.15±3.07
0.557NS

5.33±0.91

0.958NS

5.31±0.74
0.565NS

4.81±0.74

0.966NS

4.79±0.60
0.567NS

90.39±1.49
90.41±1.21

0.972NS
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Albumin level before the internship exam (Albumin 1)
and albumin level after the internship exam (Albumin 2)
were examined separately with respect to gender. The
participants’ albumin levels increased after the internship
(p>0.05) (Table 1). IMA level before the internship exam
(IMA 1) and IMA level after the internship exam (IMA 2)
were examined separately with respect to gender and an
increase in IMA level was detected (p> 0.05).
Before the internship exam, the levels of SH, TSH, SS,
Index1 (SS / SH), Index2 (SS / TSH) and Index 3 (SH / TSH)
were examined and no significant changes were detected
(p>0.05) (Table 3).

DISCUSSION
In this study, the association between the anxiety level,
the depression level and TDH of the fifth grade students
of Medical Faculty and the oral internship exam was
examined. According to the literature data reached,
no study was found to evaluate TDH, SS and SH levels
among the students of Medical Faculty who took the oral
internship exam. Therefore, it was thought that this study
was the first study in this field.
Exam is a method used to measure or evaluate knowledge
and skills (11). It is thought that the psychological effects
of the exam start from the university entrance exam and
continue throughout the university education. In the
studies conducted, it is stated that the exam has a negative
effect on the students and approximately 30% of the
students experience exam anxiety (13). There are studies
in the literature reporting that exams affect the students’
psychological conditions, like anxiety and depression,
negatively (14,15). Similarly, it was reported in the studies
performed on the students that exam anxiety caused
negative effects such as depression, substance abuse
and behavioral disorders (16,17). In our study, similar
to the literature, it was found that the exam statistically
significantly increased anxiety and depression levels
of the students (p<0.001) (Table 2). We believe that this
situation can be attributed to the students’ thinking that
there is an association between their exam success and
their future expectations, their failure may decrease their
acceptance in their social environment and therefore they
will lose confidence in themselves.
It was reported that oxidative stress due to an increase
in ROS or an imbalance in antioxidant level, which is a
protective mechanism, plays a role in the etiopathogenesis
of many diseases in the organism (18). It has been
stated that the antioxidant system is activated in order
to prevent this situation when ROS is increased, and SH
in the organism is affected and transformed into SS (4).
Plasma thiols have pro-oxidant or anti-oxidant effects
in physiological conditions. Thiols show an anti-oxidant
or pro-oxidant effect depending on the physiological
condition or the oxidative stress status of the organism
(19,20). Antioxidants (methionine, N-acetyl cysteine,
taurine, homocysteine, etc.) containing thiol groups are
thought to play an active role in conditions like anxiety and

depression. It was reported in a study that oxidative stress
increased in patients with panic attacks (10). Similarly, it
is known that the level of oxidative stress increases in
disease situations such as Parkinson (11). In another
study conducted on patients with schizophrenia, it was
observed that thiol and native thiol levels were lower
in patients than in the control group (12). In the study
realized on the patients with major depression by Baykan
et al., it was presented that serum native thiol levels were
found to be significantly higher in the patient group than in
the control group, while serum disulfide levels were found
to be significantly lower (13). It was demonstrated in
another study performed on the patients with generalized
anxiety disorder that total thiol and native thiol levels
of the patients were higher than the control group (14).
In our study, the anxiety and depression levels of the
participants were higher before the oral internship exam
when compared to that after the oral internship exam
(p<0.05). However, there was no significant association
between this change and TDH (p>0.05). We believe that
the level of anxiety and depression decreases after the
oral internship exam, which takes about two hours, but
oxidative stress parameters may not have changed
enough to be measured in the blood during this decrease
period.

CONCLUSION
The internship exam of Medical Faculty is a factor that
increases the students’ level of anxiety and depression.
However, it cannot be said that oral internship exams have
an effect on oxidative stress. Therefore, we consider that
more participants should be included in the study and the
time interval, when a change would be possibly observed,
should be longer.
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