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Abstract 

Oxidative stress and DNA oxidation is a main target of different medications side effect, the current 
work aims to evaluate the potential role of anti-depressed medications in DNA oxidation in depression 
disorder cases, reactive oxygen species (ROS), total antioxidant (TAO) and 8-oxo deoxyguanine (8-
oxo-dG) were detected in depressed disorder cases that treated with different medications included 
clomipramine, tryptizol, fluxetin, olanzapine, tryptizol with fluxetin, tryptizol with olanzapine and other 
types of medication. The results found significant differences in ROS and TAO (p 0.000), non-significant 
changes in 8-oxo-dG (p 0.649). In addition to non-sig in age (p 0.081) and sig changes in BMI (p 0.035) 
between cases and control groups. The ROS levels in subgroups showed significant changes (p 0.016), 
the cases treated with tryptizol and olanzapine have high level of ROS (160.34 ± 0.09), other types of 
medication have high level of ROS also (140 ± 7.96), then the cases tryptizol and fluxetin have (137.7 
± 53.35). The TAO have significant differences (p 0.000) among study subgroups clomipramine has 
high level of TAO (13.13 ± 2.0), tryptizol (10.3 ± 1.54), tryptizol with olanzapine have low level of TAO 
(8.21 ± 0.09) and other types have (8.13 ± 1.78), the 8-oxo-dG showed significant differences (p 0.01). 
The high level of 8-oxo-dG was observed in other medications (56.82 ± 3.92), then tryptizol with fluxetin 
(53.64 ± 0.09), low levels of oxidations were seen in clomipramine and olanzapine (14 ± 7.9, 14.6 ± 
5.03). From the present outputs, we can conclude that clomipramine and olanzapine have antioxidant 
activity and a low effect in DNA oxidation.  
 

Keywords: Potential role, anti-depressed medications, DNA oxidation, ROS, TAO, depression disorder 
cases 
 

 

INTRODUCTION 

Several pharmacological molecules with clinical impacts in depression disorder disease alter 
neurotransmission mediated by monoamines like serotonin [1], moreover, some biological effects of 
these molecules have been observed, like in bioenergetics, inflammation, and neurotrophic [2–4], the 
oxidative stress is An area that relates the excessive production of ROS through cellular respiration 
more than antioxidant capacity in the cellular system causing harmful effects in the cellular molecules 
like lipids, protein and nucleic acids [5, 6]. Nucleic acid oxidation is the basis of some diseases like 
cancer types and neurodegeneration [7, 8], mental disorders, and depression [9, 10]. 
 

The antidepressant drugs characterization 

influence on the level of DNA oxidation is 

documented by the connections between 

psychopathology (including affective disorders), 

aging, and mortality [11–13], evidence found that 

SSRIs may have antioxidant activity and lower 

lipid peroxidation in humans. Others suggested that 

this effect could be mediated by lowering the 

production of mitochondrial ROS [14–16], two 

intervention reports were enrolled in 45 and 22 

cases have studied whether SSRIs treatment affects 

DNA damage by oxidation [17, 18]. Both studies 
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observed that SSRI therapy is related to decreased DNA oxidation using 8-oxo-7, 8-dihydro-2-

deoxyguanosine (8-oxodG) as a marker. Another association between 8-oxodG and antidepressants was 

established in a pharmaco-epidemiological study [18], here, we test DNA damage by oxidative stress, 

in one hundred initially unmedicated patients with unipolar depression [19]. 

 

METHODOLOGY 

Study subjects: a cross-sectional study was implemented to detect the effect of different anti-

depressed medications in the oxidative stress state. Samples were collected from cases were attended 

to privet psychiatric clinics suffered from depression disorder which was diagnosed by a specialist 

psychiatric physician. Written consent was obtained from each case before contributing to current study. 

The serum was isolated by a gel tube and transferred to the lab to detect ROS, 8-oxodG, and total 

antioxidant level. The cases used the following medications clomipramine, tryptizol, fluxetin, 

olanzapine, tryptizol with fluxetin, tryptizol with olanzapine, and other types of medication included 

(mirtazapine, lorazepam, tegretol and purelax) used in low percentage among patients in different 

dosages according to physician guide. 

 

Data analysis: Data represented as mean ± SD, significant differences detected using independent 

sample t-test at p-value 0.05 and ANOVA one way (multiple comparisons). 

 

RESULTS AND DISCUSSION 

The current work aims to the role of different anti-depressed drugs in the oxidative stress state rather 

than DNA oxidation in depressed disorder cases, the baseline characterization of study groups clarified 

in Table 1 significant differences in ROS and TAO (p0.000), non-significant changes in 8-oxo-dG (p 

0.649). In addition to non-sig in age (p 0.081) and sig changes in BMI (p 0.035). The present output 

found the age of depression in individuals with moderate age, the age range of depressed patients in 

Iraq reported in young also in high percentage [20] found that pharmacy and medical students may be 

vulnerable to depression and anxiety. Another study found that the mean of age of depressed disorder 

was 29.8 years [21]. 

 

Table 1. Baselines characterization of study groups (depressed cases vs control group). 

Subjects Case group Control group p 

Age (year) 39.50 ± 13.90 33.10±11.40 0.081 

BMI (kg/m2) 25.01 ± 3.86 28.06±5.41 0.035 

ROS (ηmol\l) 110.5 ± 53.60 26.01±7.60 0.000 

TAO (ηmol\l) 11.80 ± 2.30 19.00±4.36 0.000 

8-oxo-dGηg/ml 29.40 ± 19.66 26.50±22.10 0.649 

 

The oxidative stress represented in the present work by ROS and TAO levels, the ROS was 

significantly elevated in depressed cases and this result was proved in previous studies implemented 

[22, 23]. The same results were reported in a study of unipolar depression that found the lowered 

concentration of antioxidants and higher concentrations of malondialdehyde implicate the high level of 

oxidative stress. The long exposure period of psychological stress is a vital factor for major depression, 

elevation in levels of malondialdehyde, oxidative stress, and depressive symptoms [24]. Other evidence 

found that the biomarkers of oxidative stress like superoxide dismutase, malondialdehyde, and nitrite 

are altered in depressive disorders [25, 26]. 

 

The DNA oxidation represented by 8-oxo-dG that referred to DNA damage by ROS effect, the 

oxidative DNA damage was significantly correlated with the severity of depressive symptoms in a 

Cohort study [27]. Slightly elevation in 8-oxo-dG in depressed cases than the control group [28, 29] 

reported that the oxidative damage is a potent genotoxic factor that stimulates DNA damage response 

that has functional implications to cellular function, that maintains the integrity and function of DNA 



 

Research & Reviews: A Journal of Life Sciences 

Volume 15, Issue 1 

ISSN: 2249–8656 (Online), ISSN: 2348–9545 (Print) 

 

© STM Journals 2025. All Rights Reserved 43  
 

or lead to cell apoptosis orinduce cellular senescence when the absence of response to DNA damage 

[30]. 

 

The cases used the following medications that patients classified into subgroups according to it; 

clomipramine, tryptizol, fluxetin, olanzapine, tryptizol with fluxetin, tryptizol with olanzapine and other 

types of medication used in low percentage among patients. The ROS levels in subgroups showed 

significant changes among subgroups (p 0.016), the cases treated with tryptizol and olanzapinehave 

high levels of ROS (160.34 ± 0.09), other types of medication have high levels of ROS also (140 ± 

7.96), then the cases tryptizol and fluxetin have (137.7 ± 53.35) (Figure 1). 

 

 
Figure 1. The ROS level in study subgroups included treatment types (significant differences p 0.016, 

ANOVA one-way, different letters referred to significant among groups). 

 

The TAO has significant differences (p 0.000) among study subgroups clomipramine has a high level 

of TAO (13.13 ± 2.0), tryptizol (10.3 ± 1.54), tryptizol with olanzapine have a low level of TAO (8.21 

± 0.09) and other types have (8.13 ± 1.78) (Figure 2). 

 

DNA oxidation was detected in the present research by test 8-oxo-dG, the results that showed 

significant differences (p 0.01). The high level of 8-oxo-dG was observed in other medications 

(56.82±3.92), then tryptizol with fluxetin (53.64 ± 0.09), low levels of oxidations were seen in 

clomipramine and olanzapine (14 ± 7.9, 14.6 ± 5.03) (Figure 3). 

 

The treatment subgroup causes decreased in ROS and elevated TAO in some types of antidepressants 

medications would be correlated with a decrease in damage of systemic nucleic acid by oxidation of a 

sample of patients with depression disorder. There was the largest clinical study investigating the 

impacts of antidepressant therapy on systemic DNA damage level by oxidation, a highly significant 

lowered in the DNA and the RNA oxidation marker after treatment was observed, and the level of 

urinary 8-oxodG is higher in severe psychiatric disorders cases in compared with healthy peoples [31–

33] this agree with our output. 
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Figure 2. The TAO level in study subgroups included treatment types (significant differences p 0.000, 

ANOVA one-way, different letters referred to significant among groups). 

 

 
Figure 3. The 8-oxo-dG level in study subgroups included treatment types (significant differences p 

0.01, ANOVA one-way, different letters referred to significant among groups). 

 

The mechanisms of antidepressant drugs underlie a reduction of nucleic acid oxidation [34] and 

clarified that in cortical neurons, serotonin stimulates mitochondrial respiration, and increases 

antioxidant enzymes expression as well as catalase and superoxide dismutase 2 and decreased ROS 

production. These events were mediated by receptor (5-HT2A) and subsequent modulator activation of 

the mitochondrial pathway, the SIRT1-PCG-1α axis. The ROS reduction and enhancing antioxidant 

mechanism would eliminate the oxidative modifications of nucleic acids and other cell components 

against oxidative stress. The 5-HT2A receptor and serotonin transporter are distributed in other sites like 

platelets and the liver [35], belong to this fact [36] supposed that a plausible the CNS and/or peripheral 

13.13±2.0

a 10.3±1.53

b

12.54±1.34

a

12.06±2.0

a

9.34±2.85

c 8.21±0.09

c
8.13±1.78

c

0

2

4

6

8

10

12

14

T
A

O
 η

m
o

l/
l

Treatment types

14±7.9

26.12±20.59

28.06±23.10

14.6±5.03

36.73±18.7

53.64±0.09

56.82±3.92

0

10

20

30

40

50

60

8
-o

x
o

-d
G

 η
g
/µ

l

Treatment types 



 

Research & Reviews: A Journal of Life Sciences 

Volume 15, Issue 1 

ISSN: 2249–8656 (Online), ISSN: 2348–9545 (Print) 

 

© STM Journals 2025. All Rights Reserved 45  
 

blockade of the serotonin transporter caused by an SSRI, that lead to elevation in extracellular 5-HT 

level, could cause decreased intracellular oxidative stress by mitochondrial function altering by 

activation of 5-HT2A. 

 

The origin of 8-oxodG in the fluids are not known to yet, studies suggest that is released from 

enzymatic repair of DNA and/or the nucleotide pool, the repair or degraded capacity of oxidized 

nucleotides more than were formed it thus their levels in fluids, the level of oxidized nucleotide in urine 

is thought to not depend on the rate of repair/degradation but on the rate of formation [37]. 

 

The present work agrees with other evidence that found a strong association of DNA oxidation and 

oxidative stress with depression and medication therapy [38–40]. 

 

There were some limitations in the present study including the small size of samples because of 

restricted awareness about the mental health and psychiatric therapy among peoples [41–43], in addition 

to the unrecorded high number of depression cases in the Iraqi population, thus further studies should 

be created to enhance information about medications and its effect in DNA [44, 45].  

 

CONCLUSIONS 

From the current work, we can conclude that the oxidative stress represented by ROS and TAO had 

a strong association with depressed patients, non-significant elevation in DNA oxidation was observed 

in depression patients, the medication types have a significant effect in the ROS, TAO, and 8-oxo-dG 

in significant differences, the clomipramine and olanzapine have antioxidant activity and low effect in 

DNA oxidation. 
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