
Introduction

Obsessive Compulsive Disorder (OCD) is the fourth most 
common mental disorder globally, with aprevalence of 2-3% 
in the general population characterized by persistent and 
unwanted intrusive thoughts, images, and urges (obsessions) 
and repetitive behaviours or mental acts (compulsion) and can 
cause pervasive impairments during the day to day 
performances of a person.1 In Bangladesh, its prevalence is 
about 0.5% of the population2, and among children, the 
prevalence is 2%.3 Intervention studies have observed that 
Quality Of Life (QOL) was severely impaired in OCD 
patients compared tothe general population.4 A person's 
personal, familial and social life ultimately may destroy to 

such a severe point that normal functioning and daily 
performances may become partially or totally deranged.5, 6 

Society and the country suffer a lot if the number of such 
patients keeps increasing.7, 8

The aetiology of various neuropsychiatric conditions, 
including obsessive-compulsive disorder, has been linked to 
oxidative stress.4, 9 Disruptions in the equilibrium between free 
radical generation and CNS antioxidant defences may cause 
tissue damage and affect the functions of the central nervous 
system. Recent researchers have indicated increasing levels of 
free radical-induced injury to the brain tissue due to oxidative 
stress in OCD patients.10, 11 Malondialdehyde (MDA) is the 
major end product of oxidative stress and the resultant product 
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Abstract: 

Objective: To assess the efficacy of vitamin C as an adjunct to Selective Serotonin Reuptake Inhibitors (SSRIs) in 
treating OCD patients.

Design: Single-blind randomized controlled trial.

Study eligibility: Randomly selected 96 OCD patients diagnosed by the psychiatric consultants following the DSM-5 
criteria of both sexes aged 18 years and above were initially enrolled; finally, 83completed the study. The study was 
conducted at Bangabandhu Sheikh Mujib Medical University (BSMMU) in Dhaka, Bangladesh, from March 2018 to 
February 2019.

Interventions: After obtaining written informed consent, participants were randomly divided into group A (control 
group) and group B (intervention group). A baseline recording of the body's endogenous antioxidant markers (plasma 
vitamin C and erythrocyte glutathione levels), oxidative stress marker (plasma malondialdehyde), and Yale-Brown 
score of OCD by Yale-Brown Obsessive-Compulsive Scale(Y-BOCS) were measured in both groups. The control group 
(n=40) received oral SSRIs daily for eight weeks, while the intervention group (n=56) received the SSRIs plus oral 
vitamin C (500 mg twelve hourly) daily for the same duration. The biochemical parameters and the Y-BOCS score of 
OCD of both groups were obtained after eight weeks, and the result was analyzed and compared.

Main outcome measures: The outcomes were levels of plasma vitamin C, erythrocyte (RBC) glutathione and plasma 
malondialdehyde, and the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS).

Result: Baseline recordings suggest significantly (p<0.05) lower levels of plasma vitamin C and RBC glutathione 
concentrations and non-significant (p>0.05) higher levels of plasma MDA concentrations in both groups. After eight 
weeks of intervention with vitamin C plus SSRIs, plasma vitamin C and RBC glutathione levels were significantly 
(p<0.001) increased more in the intervention group compared to the control group (97.26% vs 44.44% and 57% vs 
44.16%, respectively). On the other hand, plasma MDA concentrations and the mean Y-BOCS score were reduced more 
in the intervention group compared to their counterpart (48.15% vs 37.74% and 29.69% vs 21.74%; p<0.001).

Conclusion: The result showed that vitamin C adjunct to SSRIs in OCD patients had significantly improved vitamin C 
and RBC glutathione concentrations, while the plasma MDA level and the Y-BOCS score were decreased in the 
intervention group. Treatment with vitamin C leads to a more significant improvement in OCD symptoms.

Trial registration: Registered with Clinical Trials. Gov (NCT03754647).
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of lipid peroxidation.12 Free radical metabolism is more active 
in OCD, which starts a vicious cycle that enhances deleterious 
effects upon the antioxidant defence systems of the CNS. 
MDA levels in individuals with OCD were found to be 
significantly higher than in healthy control participants.13-15 

Glutathione (GSH), a cysteine-containing tripeptide, is 
considered to be a powerful, versatile, and one of the most 
important endogenous antioxidants which constitute a 
first-line defence against oxidative stress15 and prevents free 
radical-induced cellular damage.16 A recent study has revealed 
that in the lower posterior cingulate cortex, glutathione levels 
become lower in obsessive-compulsive disorder.17 GSH 
reduces hydrogen peroxide radical generation by inhibiting 
hypochlorousacid generation and hydroxyradical formation.18 

So, glutathione may be considered as an important biomarker 
to assess antioxidant protection against reactive oxygen 
substances.19

Vitamin C (ascorbic acid) is an essential vitamin for the 
healthy functioning of the central nervous system, as well as 
its role as the brain's primary antioxidant in preventing free 
radical-induced braindamage.20,21 Chakraborty and colleagues 
found that the newly diagnosed, drug-naïve patients with 
OCD had a higher level of thiobarbituric acid reacting 
substances and lower ascorbate (vitamin C) levels.22 Vitamin 
C plays this protective function in the brain by modulating 
neurotransmitter activity, reducing cortisol activity, 
preventing stress-induced oxidative damage, and exerting 
other antioxidant defences in the brain.23 It was thought that 
antidepressant drugs had demonstrated some capability to 
improve the anti-oxidative systems.24 Since vitamin C is 
thought to be an ample antioxidant in the brain, adjunct 
therapy with it may provide extraprotection.25,26 Previous 
studies have suggested that VitaminC treatment could 
ameliorate neuropathological alterations and memory 
impairments due to neurodegenerative changes exposed to a 
neurotoxic substance like aluminium or colchicine.27,28 

According to recent research, vitamin C supplementation 
reduced average mood disturbances in hospitalized patients 
by 35%.29 Therefore vitamin C has become a nutrient of 
interest as adjuvant therapy for managing depressive 

1. Department of Pharmacology, Bangabandhu Sheikh Mujib Medical 
University, Dhaka1000, Bangladesh

2. Department of Public Health, Daffodil International University, 
Dhaka 1207, Bangladesh

3. Combined Military Hospital, Chittagong 4220, Bangladesh

4. Department of Public Health, University of Rajshahi, Rajshahi 
6205, Bangladesh

5. Department of Psychiatry, Bangabandhu Sheikh Mujib Medical 
University, Dhaka 1000, Bangladesh

6. Mugda Medical College, Dhaka,Bangladesh

*Corresponding Author:

Dr Afsana Begum
Assistant Professor (Biochemistry)
Mugda Medical College, Dhaka
email: afsana42@yahoo.com

symptoms.30-32 Again, it was observed that the Beck 
Depression In ventory score was significantly reduced in male 
shift workers administered with vitamin alone and in 
combination with omega-3 fattyacids.33

In human studies, vitamin C was given at a dosage of 1000 
mg/day (500 mg twice daily), indicating that people with 
psychiatric disorders often need larger doses of vitamin C to 
alleviate symptoms.34,35 It appeared to the present researchers 
that raising plasma vitamin C levels in children and 
adolescents on antidepressants may assist in alleviating 
depressive symptoms.36 It was assumed that with 500 to1000 
mg/day of vitamin C given to patients of OCD whose plasma 
vitamin C levels are lower than normal may potentiate the 
efficacy of SSRIs. However, the question arises if vitamin C 
administration in adjunctive with SSRI produces better 
alleviation than SSRI alone in patients suffering from OCD. 
However, the role of ascorbic acid (vitamin C) in the 
pathological conditions of OCD has yet to be thoroughly 
investigated, especially in Bangladesh. Therefore, the present 
study was an endeavour to observe the status of oxidative 
stress while simultaneously assessing the antioxidant defence 
mechanisms of the CNS. Thus, this study was conducted to 
assess the effects of concurrent administration of vitamin C 
and SSRI with SSRI alone in OCD patients.

Methodology

Study design and participants

The current study was a randomized controlled trial 
conducted at the Department of Pharmacology and the 
Department of Psychiatry of Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka, Bangladesh, from 
March 2018 to February 2019. The research protocol was 
reviewed and approved by the Institutional Review Board of 
BSMMU on 14th March 2018 (approval number 
BSMMU/2018/3110). This study was also registered on 
ClinicalTrials.gov (NCT03754647). Although every 
precaution was taken to look after and monitor the 
participants in case of any complications arising, participants 
were asked to report any adverse effects of the medication 
given during the study period, and the researchers were ready 
to arrange for treatments if necessary. The complete 
anonymity of the participants was strictly maintained. 
Keeping compliance with Helsinki Declaration for Medical 
Research Involving Human Subjects, all the study subjects 
were informed verbally in an easy, reasonable local language 
(Bangla) about the study design, the purpose of the study, and 
their right to withdraw themselves from the intervention 
procedur eat any stage of the research for any reason.

Participants of both sexes aged 18 years and above who were 
diagnosed as patients of OCD by the psychiatric consultants 
of the Department of Psychiatry, BSMMU, following the 
DSM-5 criteria, were included in the study.37 However, 
patients receiving antidepressants and/or psychotherapy 
within the last two months, users of any antioxidant vitamins, 
i.e., vitamin A (retinol), vitamin C (ascorbic acid), or vitamin 
E (cholecalciferol), which could interfere with the 
concentration of endogenous antioxidant estimation were 
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excluded from the study. The sample size was estimated at 53 
in each group,

considering Zα =1.96 at 5% level of significance and Zβ= 
0.85 at 80% power.22 Considering a dropout rate of 10%, the 
sample size was calculated as 58 in each group. However, out 
of 116 participants, only 96 met the inclusion criteria and were 
enrolled in the study.

Procedure

The study consisted of two visits, a baseline visit and a 
follow-up visit after eight weeks. A semi-structured 
questionnaire was used to get socio-demographic and other 
relevant information. At baseline Yale-Brown Obsessive 
Compulsive Scale (Y-BOCS) scoring was done for all 
participants using a structured questionnaire to assess the 
degree of OCD. A Bangla-validated version of the Y-BOCS 
scale was used.38 Blood was collected to estimate plasma 
vitamin C, RBC glutathione, and MDA levels. Assurance was 
provided that the experiment included only collecting 5 ml of 
blood from the antecubital vein with a complete aseptic 
procedure and as minor inconvenience as possible and could 
be stopped at any objection. The process took approximately 
45 minutes for each patient. After collecting samples, 

participants were divided randomly into group A 
(controlgroup) and group B (intervention group).

Group A consisted of 40 participants who received SSRIs only 
(Fluoxetine 20-80 mg/ Escitalopram 10-20 mg/ Sertraline 
50-200 mg/ Fluvoxamine 50-300 mg/ Citalopram 20-40 mg). 
Group B consisted of 56 participants who received oral 
vitamin C (500 mg twice daily) along with SSRIs at their 
recommended dosages. The specific SSRI and dosage for the 
particular OCD patients were selected by the senior 
Psychiatrist or Professor of the Psychiatry department of 
BSMMU. Both groups received the medicines for eight 
weeks, and after then, parameters were assessed. Results were 
recorded in separate result sheets. Comparisons between 
groups were made at baseline, follow-up, and within groups 
before and after drug intervention. Data were analysed by 
Microsoft Office Excel and IBM SPSS version 22. The level 
of significance was set at a p-value less than 0.05. 

Results

After 8 weeks, 32 patients from control group and 51 patients 
from intervention group completed the study. Analysis    was 
done according to per protocol principle.

Table1 Baseline Characteristics of participants

  Control group Intervention group Total
  (n=32) (n=51) (n=83)

Mean age in years (min-max) 26±7.9 (18-47) 26±5.7(18-40) 26±6.8 (18-47)
Sex   
 Male 22(69%) 38(74.5%) 60(72%)
 Female 10(31%) 13(25.5%) 23(28%)
Marital status   
 Married 11(34%) 15(29%) 26(31%)
 Unmarried 21(66%) 36(71%) 57(69%)
Occupational status   
 Unemployed 4(12.5%) 7(14%) 11(13%)
 Employed 16(50%) 31(61%) 47(57%)
 Student 12(37.5%) 13(25%) 25(30%)
Positive family history   
 Present 11(34%)) 19(37.3%) 30(36%)
 Absent 21(66%) 32(62.7%) 53(64%)
Educational status   
 Primary 1(3%) 3(6%) 4(5%)
 Secondary 12(38%) 20(39%) 32(38%)
 Graduate and above 19(59%) 28(55%) 47(57%)
Residence
 Rural 8(25%) 18(35%) 26(31%)
 Urban 24(75%) 33(65%) 57(68%)

The Study participants were male predominant (72%), higher educated (57%), unmarried (69%), and hailed from urban areas 
(68%) with a mean age of 26 years (table 1). However, only one-third of the participants had a positive family history of OCD in 
both groups.
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Table 2: Changes in plasma vitamin C, RBC glutathione, malondialdehyde, and Y-BOCS score at baseline and After eight 
weeks in the control and intervention group

  At baseline  After eight % Difference P value
  (Mean ± SD) weeks change between  (95% CI)
   (Mean ± SD)  group

PlasmaVitamin C (milligram/decilitre)

 Control group(n=32) 0.342 ±0.042 0.494 ±0.038 44.44%↑ 52.82% <0.001(0.13to0.17)

 Intervention group(n=51) 0.328 ±0.046 0.647±0.082 97.26%↑  <0.001(0.29to0.35)

RBC Glutathione (milligram/gramofhaemoglobin)

 Control group 1.97±0.15 2.84±0.24 44.16%↑ 12.84% <0.001(0.77to0.97)

 Intervention group 2.00±0.09 3.14±0.25 57%↑  <0.001(1.07to1.21)

Plasma Malondialdehyde (micromole/litre)

 Control group 5.29±0.37 4.14±0.41 21.74%↓ 7.95% <0.001(-1.35to-0.95)

 Intervention group 5.22±0.31 3.67±0.17 29.69%↓  <0.001(-1.65to-1.45)

Y-BOCS score

 Control group 22.84 ±4.50 14.22 ±3.39 37.74%↓ 10.41% <0.001(-10.61to-6.63)

 Intervention group 23.47 ±2.85 12.17 ±3.20 48.15%↓  <0.001(-12.49to-10.11)

↑=Increase,↓=Decrease

The mean baseline levels of plasma vitamin C, RBC 
glutathione, plasma MDA and Y-BOCS scores of group A and 
group B were almost similar. However, it was observed that 
after eight weeks, the mean plasma vitamin C and RBC 
glutathione concentrations were significantly elevated 
(p<0.001, t-test), where plasma MDA concentrations and 
Y-BOCS score were significantly decreased (p<0.001, t-test) 
in both groups (table 2).

The differences were also statistically significant (p<0.001, 
t-test) between the two groups. However, after calculating the 
percentage of change from baseline to eight weeks of two 
groups, the intervention group had a higher percentage of 
change than the control group in the level of vitamin C , RBC 
glutathione and MDA concentrations  and Y-BOCS score. 
Therefore, the elevation of plasma vitamin C and RBC 
glutathione concentrations and reduction of plasma MDA 
concentrations and Y-BOCS score after eight weeks of 
vitamin C (500mg twice daily) administration in the 
intervention group was found to be higher than in the control 
group. 

Discussion

Attempts to cure or ameliorate anxiety-related CNS disease 
and Obsessive Compulsive Disorder (OCD) by administering 
medicines, nutrients, or micronutrients have been ongoing for 
several years.39,40 Vitamin C (sometimes called the 'Final 
antioxidant' in the CNS) counteracts the CNS oxidants 
production in association with other CNS antioxidants.41 It is 
still uncertain whether oxidants are directly responsible for 
the neural damage implicated in OCD or whether OCD is 
directly liable for neuronal injury and resultant products of 
oxidation.14,22 Regardless of the cause of the neural damage 
implicated in OCD, antidepressants have been the drug of 

choice in treating these patients for many years, though the 
precise cause of OCD is still unknown. However, the role of 
vitamin C or ascorbate in the CNS has been overwhelming in 
recent research on CNS diseases, including OCD.25,42

The control and intervention groups of the current study had 
similar mean vitamin C concentrations (0.342 vs 0.328mg/dL) 
at baseline, which were lower than those of healthy normal 
individuals.

Previous research has also observed lower vitamin C 
concentrations in OCD patients.42,43 The lower vitamin C 
concentrations in the present study and some previous studies 
support the assumption that the levels of vitamin C in OCD 
patients are depleted in attempts to detoxify the oxidants, 
which are produced in increased amounts as a result of 
increased lipid peroxidation in brain tissues of OCD 
patients.44,45 This study found that the mean differences in 
plasma vitamin C levels at follow-up between the two groups 
were statistically significant (p<0.001) and suggested more 
significant improvement in the intervention group compared 
to the control group. From the viewpoint of the present 
researchers, the improvements in OCD symptoms were due to 
the administration of exogenous vitamin C along with SSRI in 
the OCD patients and are indicative of a significant 
antioxidant effect exerted by the vitamin C in CNS in addition 
to the antioxidant effects offered by the SSRI (SSRI has some 
anti oxidant effect as well). In previous research conducted 
with OCD patients, a significant improvement in OCD 
patients after a 12-week therapy with Fluoxetine and the 
oxidative stress indicator (serum Thiobarbituric Acid 
Reacting Substances) appeared to be significantly (p <0.001) 
decreased, while the antioxidant parameter (plasma ascorbate) 
was significantly (p <0.001) increased.22 The researchers 
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speculate that the antioxidant property of Fluoxetine is 
operative so that the other antioxidant vitamin C is spared to 
exert its detoxification effects upon the oxidants production. 
This observation also follows that of Chakraborty et al.22 
Moreover, the history of suicidal thoughts has been linked to 
a deficiency in antioxidant vitamins and carotenoids.46 This 
evidence again supports the assumption that depression and 
OCD have an inverse relationship with serum and CNS 
antioxidant levels. It is because the antioxidant property of 
vitamin C remains operative active in the observations of the 
present study to offer additional support to the SSRIs (which 
exerted their anti-OCD and antioxidant effect simultaneously) 
so that the OCD patients benefit.

The present study found higher plasma Malondialdehyde 
(MDA) levels at baseline in both the control and intervention 
groups. However, the MDA level difference between the two 
groups was not statistically significant (p>0.05). These 
indicate that free radical-induced CNS injury in OCD patients 
due to oxidative stress was of similar magnitude at base line in 
OCD patients of the present study.

These observations align with previous studies that have 
shown greater levels of MDA in OCDpatients.4, 15 This 
observation of higher levels of MDA in OCD patients at 
baseline suggests an elevation in lipid peroxidation occurring 
in the brain of OCD patients. The result is strengthened by the 
fact that the mean levels of plasma MDA became significantly 
decreased (p<0.001) in the intervention group (3.67 ± 0.17μ
mol/L) compared to those in the control group (4.14 ± 0.41μ
mol/L) after supplementation of vitamin C. The antioxidant 
effects of the administered vitamin C could effectively 
counteract the oxidants, due to which the plasma MDA levels 
in the vitamin C plus SSRI-treated group were significantly 
lowered compared to those in the control group.

No significant difference between the two groups at baseline 
mean RBC glutathione concentration was found in the present 
study. The lower levels of RBC glutathione in OCD patients at 
baseline support the assumptions that the defence systems 
against oxidative stress in the brain utilize glutathione as 
anantioxidant, due to which the plasma GSH levels in OCD 
patients of both groups A and B did not differ from each other 
at baseline. However, after eight weeks of vitamin C 
supplementation in group B OCD patients, the plasma GSH 
levels attained higher levels in the intervention group. These 
observations by the present researchers are similar to those of 
other studies conducted on both children and adult 
OCDpatients.41,31,5,22 A previous study obtained a significantly 
lower Posterior Cingulate Cortex Glutathione/Creatinine ratio 
in OCD patients compared to controls.17 In the present 
experiment, after eight weeks, the RBC glutathione 
concentration in the intervention group was higher than the 
control group, and the difference was statistically significant 
(p<0.001) between the two groups.

In this study, the correlation between Y-BOCS score, plasma 
vitamin C, and MDA levels was negative, whereas a positive 
correlation was found between Y-BOCS score and RBC 
glutathione level after eight weeks of administration of 
vitamin C along with SSRI. The present researchers were 

interested in exploring the relationship between clinical 
improvements of OCD patients and oxidative stress markers. 
At baseline, the difference in mean Y-BOCS score between 
the control group and intervention group was not statistically 
significant (p>0.05), which was no wonder as both groups 
suffered from OCD under similar conditions. However, after 
eight weeks of intervention with vitamin C administration at 
follow-up, the difference in Y-BOCS score between the 
control group and the intervention group was statistically 
significant (p<0.05) and indicates that the antioxidant effect of 
vitamin C could effectively improve the Y-BOCS score. It was 
also observed that the percentage changes in the Y-BOCS 
score decreased after eight weeks in the intervention group 
(48.15%). A decrease of 48.15% in the Y-BOCS value 
indicates a significant improvement in OCD patients of the 
intervention group (group B), as has been 
describedbypreviousresearchers.22 Therefore, an interesting 
observation of the present research is that the synergistic 
effects between ascorbic acid and SSRIs could be a worthy 
recommendation for improving the effects of conventional 
pharmacotherapy (SSRIs) offered for OCD patients. 
However, the research's main limitation is that it is a 
single-blind study conducted at a single centre with a short 
duration of treatment. Also, confounding factors could not be 
avoided, and the structured clinical interview for DSM-5 
(SCID) was not applied for diagnosis.

Conclusions

It is evident from this study that orally administered vitamin C 
as an adjunct to SSRI in the treatment of OCD patients 
significantly improves the biomarkers and reduces the 
symptoms of OCD in comparison to SSRI alone. Due to the 
absence of substantial side effects and its inexpensive cost, 
vitamin C will be a better therapeutic adjuvant when used with 
SSRI in OCD patients. However, a double-blind, multicentre, 
placebo-controlled clinical trial with vitamin C as an adjunct 
to SSRIs for a long duration in OCD patients is recommended 
for future researchers to support evidence of the present study.

References
1. Murray CJ, Lopez AD, Organization WH. The global burden of 

disease: a comprehensive assessment of mortality and disability 
from diseases, injuries, and risk factors in 1990 and projected to 
2020: summary: World Health Organization 1996.

2. Firoz A, Karim M, Alam M, et al. Prevalence, medical care, 
awareness and attitude towards mentalillness in Bangladesh. 
Bangladesh J Psychiatry 2006; 20(1):9-32.

3. MullickMS, GoodmanR. The prevalence of psychiatric disorders 
among5-10 year olds in rural, urban and slum areas in Bangladesh: 
an exploratory study. Soc Psychiatry Psychiatr Epidemiol 2005; 
40(8):663-71. doi:10.1007/s00127-005-0939-5 [published Online 
First: 20050816]

4. Ersan S, Bakir S, ErdalErsan E, et al. Examination of free radical 
metabolism and antioxidant defence system elements in patients 
with obsessive-compulsive disorder. Prog Neuropsychopharmacol 
Biol Psychiatry 2006; 30(6):1039-42. doi: 10.1016/j.pnpbp. 
2006.03.034 [published Online First:20060508]

Bangladesh Crit Care J March 2023; 11 (1): 24-30

28



5. Steketee G. Disability and family burden in obsessive-compulsive 
disorder. Can J Psychiatry 1997; 42(9):919-28. doi:10.1177/ 
070674379704200902

6. Calvocoressi L, Lewis B, Harris M, et al. Family accommodation in 
obsessive-compulsive disorder. Am J Psychiatry1995; 152(3): 
441-3. doi:10.1176/ajp.152.3.441

7. Cooper M. Obsessive-compulsive disorder: effects on family 
members. Am J Orthopsychiatry 1996; 66(2):296-304. doi:10. 
1037/h0080180

8. Renshaw KD, Chambless DL, Rodebaugh TL, et al. Living with 
severe anxiety disorders: Relatives' distress and reactions to patient 
behaviours. Clinical Psychology & Psychotherapy: An 
International Journal of Theory & Practice 2000; 7(3):190-200.

9. Bilici M, Efe H, Köroğlu MA, et al. Antioxidative enzyme activities 
and lipid peroxidation in majordepression: alterations by 
antidepressant treatments. J Affect Disord 2001; 64(1):43-51. 
doi:10.1016/s0165-0327(00)00199-3

10. Hassan W, Silva CE, Mohammadzai IU, et al. Association of 
oxidative stress to the genesis of anxiety: implications for possible 
therapeutic interventions. Curr Neuro pharmacol 2014; 
12(2):120-39. doi:10.2174/1570159x11666131120232135

11. Jesberger JA, Richardson JS. Oxygen free radicals and brain 
dysfunction. Int J Neurosci 1991; 57(1-2):1-17. doi:10.3109/ 
00207459109150342

12. Dormandy TL. In praise of peroxidation. Lancet 1988; 
2(8620):1126-8. doi:10.1016/s0140-6736(88)90535-1

13. Kuloglu M, Atmaca M, Tezcan E, et al. Antioxidant enzyme 
activities and malondialdehyde levels in patients with 
obsessive-compulsive disorder. Neuropsychobiology 2002; 46(1): 
27-32.doi: 10.1159/000063573

14. Ozdemir E, Cetinkaya S, Ersan S, et al. Serum selenium and plasma 
malondialdehyde levels and antioxidant enzyme activities in 
patients with obsessive-compulsive disorder. Prog Neuro psycho 
pharmacol Biol Psychiatry 2009; 33(1):62-5. doi:10.1016/ 
j.pnpbp.2008.10.004 [publishedOnline First:20081017]

15. Behl A, Swami G, Sircar SS, et al. Relationship of possible 
stress-related biochemical markers tooxidative/antioxidative status 
in obsessive-compulsive disorder. Neuropsychobiology 2010; 
61(4):210-4.doi: 10.1159/000306591 [published Online First: 
20100408]

16. Shimizu H, Kiyohara Y, Kato I, et al. Relationship between plasma 
glutathione levels and cardiovascular disease in a defined 
population: the Hisayama study. Stroke 2004; 35(9):2072-7. 
doi:10.1161/01. STR.0000138022.86509.2d [published Online 
First: 20040715]

17. Brennan BP, Jensen JE, Perriello C, et al. Lower Posterior Cingulate 
Cortex Glutathione Levels In Obsessive-Compulsive Disorder. Biol 
Psychiatry Cogn Neurosci Neuroimaging 2016; 1(2):116-24. 
doi:10.1016/j.bpsc.2015.12.003

18. Werns SW, Fantone JC, Ventura A, et al. Myocardial glutathione 
depletion impairs recovery of isolated blood-perfused hearts after 
global ischaemia. J Mol Cell Cardiol 1992; 24(11):1215-20. 
doi:10.1016/0022-2828(92)93088-2

19. Ferrari R, Ceconi C, Curello S, et al. Oxygen free radicals and 
myocardial damage: protective role of thiol-containing agents. Am J 
Med 1991; 91(3c): 95s-105s. doi:10.1016/0002-9343(91)90291-5

20. Frei B, England L, Ames BN. Ascorbate is an outstanding 
antioxidant in human blood plasma. Proc Natl Acad Sci USA 1989; 
86(16):6377-81. doi:10.1073/pnas.86.16.6377

21. Berger TM, Polidori MC, Dabbagh A, et al. Antioxidant activity of 
vitamin C in iron-overloaded human plasma. J Biol Chem 1997; 
272(25):15656-60. doi:10.1074/jbc.272.25.15656

22. Chakraborty S, Dasgupta A, Das HN, et al. Study of oxidative stress 
in obsessive compulsive disorder in response to treatment with 
Fluoxetine. Indian J Clin Biochem 2009; 24(2):194-7. 
doi:10.1007/s12291-009-0035-9[published Online First:20090709]

23. Hughes RN, Lowther CL, vanNobelen M. Prolonged treatment with 
vitamins C and E separately and together decreases anxiety-related 
open-field behavior and acoustic startle in hooded rats. Pharmacol 
Biochem Behav 2011;97(3):494-9. doi: 10.1016/j.pbb.2010.10.010 
[published OnlineFirst:20101028]

24. Khanzode SD, Dakhale GN, Khanzode SS, et al. Oxidative damage 
and major depression: the potential antioxidant action of selective 
serotonin re-uptake inhibitors. Redox Rep 2003; 8(6):365-70. 
doi:10.1179/135100003225003393

25. Seregi A, Schaefer A, Komlós M. Protective role of brain ascorbic 
acid content against lipid peroxidation. Experientia 1978; 
34(8):1056-7. doi:10.1007/bf01915344

26. Oke AF, May L, Adams RN. Ascorbic acid distribution patterns in 
human brain. A comparison with non human mammalian species. 
Ann NY Acad Sci 1987; 498:1-12. doi:10.1111/j.1749-6632. 
1987.tb23747.x

27. Sil S, Ghosh T, Gupta P, et al.Dual Role of Vitamin C on the 
Neuroinflammation Mediated Neurodegeneration and Memory 
Impairments in Colchicine Induced Rat Model of 
AlzheimerDisease. J Mol Neurosci 2016;60(4):421-35. doi: 
10.1007/s12031-016-0817-5 [published OnlineFirst:20160924]

28. Olajide OJ, Yawson EO, Gbadamosi IT, et al. Ascorbic acid 
ameliorates behavioural deficits and neuropathological alterations 
in rat model of Alzheimer's disease. Environ Toxicol Pharmacol 
2017;50:200-11.doi:10.1016/j.etap.2017.02.010[publishedOnline 
First:20170206]

29. Evans-Olders R, Eintracht S, Hoffer LJ. Metabolic origin of 
hypovitaminosis C in acutely hospitalized patients. Nutrition 2010; 
26(11-12):1070-4. doi:10.1016/j.nut.2009.08.015 [published 
Online First: 20091216]

30. Milner G. Ascorbic acid in chronic psychiatric patients—a 
controlled trial. The British Journal of Psychiatry 1963; 
109(459):294-99.

31. Kinsman RA, Hood J. Some behavioral effects of ascorbic acid 
deficiency. Am J Clin Nutr 1971; 24(4):455-64. doi:10.1093/ajcn/ 
24.4.455

32. Chang CW, Chen MJ, Wang TE, et al. Scurvy in a patient with 
depression. Dig Dis Sci 2007; 52(5):1259-61. 
doi:10.1007/s10620-005-9018-8 [published Online First: 
20070320]

33. Khajehnasiri F, Akhondzadeh S, Mortazavi SB, et al. Are 
Supplementation of Omega-3 and Ascorbic Acid Effective in 
Reducing Oxidative Stress and Depression among Depressed Shift 
Workers? Int J Vitam Nutr Res 2015; 85(5-6): 299-310. doi: 
10.1024/0300-9831/a000249 [published Online First:20160510]

34. Suboticanec K, Folnegović-Smalc V, Korbar M, et al. Vitamin C 
status in chronic schizophrenia. Biol Psychiatry 1990; 
28(11):959-66. doi:10.1016/0006-3223(90)90061-6

35. Zhang M, Robitaille L, Eintracht S, et al. Vitamin C provision 
improves mood in acutely hospitalized patients. Nutrition 2011; 
27(5):530-3. doi:10.1016/j.nut.2010.05.016 [published Online 
First:20100805]

36. Amr M, El-Mogy A, Shams T, et al. Efficacy of vitamin C as an 
adjunct to fluoxetine therapy in pediatric major depressive disorder: 
a randomized, double-blind, placebo-controlled pilot study. Nutr J 
2013;12:31.doi:10.1186/1475-2891-12-31 [published Online 
First:20130309]

Bangladesh Crit Care J March 2023; 11 (1): 24-30

29



37. American Psychiatric Association A, Association AP. Diagnostic 
and statistical manual of mental disorders: DSM-5: Washington, 
DC: American psychiatric association 2013.

38. Islam M, Nahar J, Mullick M, et al. Adaptation and Validation of the 
Bangla Version of the Yale-Brown Obsessive-Compulsive Scale. Int 
J Ment Health Psychiatry7 2021;2:2.

39. Fux M, Benjamin J, Nemets B. A placebo-controlled cross-over trial 
of adjunctive EPA in OCD. J Psychiatr Res 2004; 38(3):323-5. 
doi:10.1016/s0022-3956(03)00077-3

40. Kaplan BJ, Crawford SG, Field CJ, et al. Vitamins, minerals, and 
mood. Psychol Bull 2007;133(5):747-60. doi:10.1037/0033-2909. 
133.5.747

41. Halliwell B, Gutteridge JM. Oxygen toxicity, oxygen radicals, 
transition metals and disease. Biochem J 1984; 219(1):1-14. 
doi:10.1042/bj2190001

42. Hediger MA. Newviewat C. Nature medicine 2002; 8(5):445-46.

43. Shohag MH, Ullah MA, Azad MA, et al. Serum Antioxidant 
Vitamins and Malondialdehyde Levels in Patients with 
Obsessive-Compulsive Disorder. German Journal of Psychiatry 
2012;15(1)

44. Ambrosone CB, Freudenheim JL, Thompson PA, et al. Manganese 
superoxidedismutase (MnSOD) genetic polymorphisms, dietary 
antioxidants, and risk of breast cancer. Cancer Res 1999; 59(3): 
602-6.

45. Prohan M, Amani R, Nematpour S, et al. Total antioxidant capacity 
of diet and serum, dietaryantioxidant vitamins intake, and 
serumhs-CRP levels in relation to depression scales in university 
male students. Redox Rep 2014; 19(3):133-9. 
doi:10.1179/1351000214y. 0000000085 [published Online 
First:20140214]

46. Li Y, Zhang J. Serum concentrations of antioxidant vitamins and 
carotenoids are low in individuals with a history of attempted 
suicide. Nutr Neurosci 2007; 10(1-2):51-8. doi:10.1080/ 
102841507012

Bangladesh Crit Care J March 2023; 11 (1): 24-30

30


