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Abstract

Background and Objective: Considering the hypothesis of the effects of the use of antioxidants such as
ascorbic acid on the improvement of oxidative stress induced by schizophrenia, the present study was designed to
investigate the effect of ascorbic acid as an adjunctive therapy with risperidone in controlling the symptoms of
schizophrenia.

Materials and Methods: This randomized clinical trial was conducted on patients with schizophrenia admitted
to Tehran's Razi hospital of psychiatry in 2018. The patients were divided into control and intervention groups.
The group treated with ascorbic acid received this drug daily at 500 mg twice daily and the placebo group
received a similar drug, similar to ascorbic acid, at the same rate for 4 months. The PANSS (Positive & Negative
Symptom Scale) questionnaire was used to determine the status of the positive and negative symptoms and the
SCORS (Schizophrenia Cognition Rating Scale) questionnaire was used to determine the cognitive status at the
end of weeks 8 and 16 when entering the study. Data were analyzed using paired t-test and Wilcoxon in SPSS 20
software.

Results: The effect of ascorbic acid on the positive and negative symptoms of patients at the 8th and 16th weeks
showed that after eight weeks of treatment, among the positive symptoms, conceptual disorganization,
excitement, hostility and grandiosity, among the negative symptoms, blunted affect has had a significant
improvement relative to before intervention. After 16 weeks of treatment, except difficulty in abstract thinking,
all of the symptoms showed a significant improvement compared with the symptoms of the patients before the
study. Compared to ascorbic acid, the effect of placebo on all of the positive and negative symptoms and other
symptoms in most cases was not significant. Regarding the effect of ascorbic acid on the cognitive symptoms of
patients in the 8th and 16th week, there was no significant difference in the few numbers of cognitive symptoms
in the eighth week, although after eight weeks, overall cognitive symptoms were significantly improved
(p<0.05). In addition, after 16 weeks of treatment, almost all of the parameters of the cognitive symptoms and the
total of cognitive symptoms were significantly improved compared to the pre-intervention (p<0.01). Compared
to ascorbic acid, the effect of placebo on cognitive symptoms in most cases was not significant (P >0.05).

Conclusion: The results of this study showed that ascorbic acid, having its antioxidant effects after sixteen
weeks of treatment, reduced the patients' positive and negative symptoms and their cognitive symptoms.
Compared to ascorbic acid, the effect of placebo on cognitive symptoms and positive and negative symptoms
was not significant in most cases.
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1. Introduction

hallucination, delusions, disturbed thoughts and
behavior, and negative symptoms including low
affection and poor speech, impotence and
imperfection in targeted behavior, which are the main
causes of the inability of these patients. (1,2). One of

chizophrenia is one of the main
psychiatric disorders that affects one
percent of the human population. This
disease presents itself as two categories
of symptoms: Positive symptoms include
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the etiologies presented in this disease is oxidative
stress. The human brain has unmatched phospholipids,
such as linoleic acid, which are susceptible to
oxidative stress and play an important role in
transmitting the neural signal. Destruction of linoleic
acid may result in changes in the neurotransmitter
messaging and eventually in the classification of
information in schizophrenic patients (3-7). Studies
have shown that treatment with antipsychotics reduces
the damage caused by free radicals in patients with
schizophrenia (8). On the other hand, oxidative stress
is associated with the pathophysiology of many
psychiatric disorders, including schizophrenia, and
should be considered as one of the therapeutic
approaches in these diseases (9). Biochemicals are
important indicators of oxidative stress, increased
levels of malondialdehyde, nitrite, nitrate and
decreased activity of antioxidant defense system such
as superoxide dismutase (10-12), among which one of
the final products of lipid peroxidation reaction In the
malondialdehyde brain, which is a sensitive and
specific criterion for auto-oxidation of lipid, and in
conditions of increasing or decreasing inhibition of
free radicals, an imbalance state occurs in the
expression of peroxidase, which is the basis of the
pathogenesis of acute and chronic cerebral diseases.
(13). Studies in patients with schizophrenia have
shown that antioxidant systems play a role in the
incidence of schizophrenia. Generally, in these
patients, antioxidant activity decreases (14), in
addition, in these patients, levels of malondialdehyde
in plasma, erythrocytes, leukocytes and platelets
increased (14-16).

Ascorbic acid is inherently an organic compound with
antioxidant properties. Ascorbic acid is a form of
vitamin C. Ascorbic acid is produced in plants and
animals from glucose (17). All animals either make it
or feed it. Ascorbic acid usually acts as an antioxidant
(18). Typically reacts with oxidants of active oxygen
species, such as hydroxyl radicals composed of
hydrogen peroxide. These radicals, by interacting with
nucleic acids, proteins and fats, damage animals and
plants at the molecular level and initiate chain
reactions. Ascorbic acid can end this radical chain
reaction of electron transfer (19-22).

Ascorbic acid is present in a large number of fruits
and vegetables such as citrus, cantaloupe, melons,
cherries, kiwi, mangoes, pineapples, strawberries,
tomatoes and watermelons. Vegetables such as
broccoli, cauliflower, cabbage, green pepper and red
and potatoes are better sources of vitamin C than fruits
(17). Vitamin C deficiency can be detected in both
clinical and laboratory methods. Clinical symptoms
include follicular hyperkeratosis, spotting bleeding,
swelling and gingival bleeding, and joint pain. Its
labyrinth is also a low concentration of vitamins in the
blood, plasma, and white blood cells (18). The results

of the studies have shown that vitamin C levels of
fasting plasma and urinary excretion of vitamin C six
hours after the test of ascorbic acid in patients with
schizophrenia is significantly lower than that of the
control group, and patients with schizophrenia need
higher levels of vitamin C To the daily needs of
healthy people (22).

Considering the hypothesis of the effects of the use of
antioxidants such as ascorbic acid on the improvement
of oxidative stress induced by schizophrenia (23-35),
the present study was designed to investigate the
effect of ascorbic acid as an adjunctive therapy with
risperidone in controlling the symptoms of
schizophrenia.

2. Materials and Methods

2.1. Study Population

This double blind randomized clinical trial was
conducted on patients with schizophrenia admitted to
Tehran's Razi Hospital of Psychiatry in 2018. 18-45
years old patients with schizophrenia who had been
diagnosed with DSM-V criteria for at least one year
and were treated with risperidone during this period
have been enrolled. People with various types of
mood disorders such as bipolar disorder and
depression, neurological disorders such as Parkinson's,
patients with mental retardation or blindness and
deafness, patients with substance abuse 6 months
before the study, and patients who did not agree to
participate in the study have been excluded. Then, the
samples were randomly assigned to the two groups
treated with ascorbic acid and placebo by using a
randomized table and observing the synchronization
between age and sex parameters and, of course,
dosage of risperidone.

2.2. Intervention

The patients were divided into control and
intervention groups. In the beginning of the
intervention, the medication and placebo were
encoded in two separate boxes available to the
researcher. Then the code of each drug package was
covered with a label and randomly assigned to the
intervention or control group. At the end of the
intervention, the label was removed from the drug
boxes and it was determined on the basis of the
intervention that the patient received the medication
and which placebo was received. The group treated
with ascorbic acid received this drug daily at 500 mg
twice daily and the placebo group received a similar
drug, similar to ascorbic acid, at the same rate for 4
months (25, 28). Proposals The study was approved
by the Council of Theses of the University of Social
Welfare and Rehabilitation Sciences and the
researchers adhered to all the principles of the
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protocols and guidelines recommended by the
Helsinki regarding the observance of ethics in the
research.

2.3. Outcome

The PANSS (Positive & Negative Symptom Scale)
questionnaire was used to determine the status of the
positive and negative symptoms and the SCORS
(Schizophrenia Cognition Rating Scale) questionnaire
was used to determine the cognitive status at the end
of the week 8 and 16 when entering the study (25, 28,
30, 34). In addition, at the same time, patients were
asked questions about side effects and the checklist
was completed (28). The PANSS test is designed to
evaluate the dimensions and typology of the
schizophrenia phenomenon and has 30 questions that
assesses the patient's positive and negative symptoms
based on semi-structured clinical interviews. There are
also three questions for assessing the probability of
aggression. Each question was answered in a seven-
point Likert scale, from lack of sign to over-severity
(36). In order to assess the cognitive problems of
patients with schizophrenia, a SCoRS questionnaire
was used in this study. In this questionnaire, 20
questions of scoring, memory, memory, language
production, inference, problem solving, motor skills,
and social cognition are scored (37).

2.4. Statistical Analysis

Data were entered into SPSS version 20 software. In
descriptive analyzes, frequency, frequency, mean, and
standard deviation were used. Paired t-test or non-
parametric Wilcoxon test was used in the statistical
population according to the distribution of samples.
Chi-square test was used to compare qualitative
variables. ANCOVA test was used to change the co-
variate variable in the two groups at the beginning of
the study and the significance level for all samples
was considered as P <0.05.

3. Results

Twenty patients (45.5%) were male and 24 patients
(54.5%) were female. There was no statistically
significant difference in sex between two groups of

ascorbic acid and placebo based on the results of chi
square (P = 0.69). Also, 13 patients (29.5%) were
married and 31 patients (70.5%) were single.
According to Chi-square test, there was no significant
difference in the marital status between the two groups
of ascorbic acid and placebo (P=0.41. ( In addition,
the mean age of the patients was 35.47 + 12.44 years.
The youngest patient was 21 years old and the oldest
was 45 years old. Based on independent t-test, there
was no significant difference in age between the two
groups of ascorbic acid and placebo (P=0.51). The
results of the demographic variables of patients
showed that the matching of patients in terms of
demographic variables was successful (P<0.53).
Examining the side effects of treatment in the study
groups showed that none of the patients experienced
nausea, vomiting, cutaneous rash, diarrhea, and other
cases that were the most commonly suspected
poisoning event.

The effect of ascorbic acid on the positive and
negative symptoms of patients in the 8th and 16th
weeks showed that after eight weeks of treatment,
among the positive  symptoms, conceptual
disorganisation, excitement, hostility and grandiosity,
among the negative symptoms, blunted affect has had
a significant improvement over before intervention.
After 16 weeks of treatment, except difficulty in
abstract thinking, all of the symptoms showed a
significant improvement compared with the symptoms
of the patients before the study (Table 1). Compared
to ascorbic acid, the effect of placebo on all of the
positive and negative symptoms and other symptoms
in most cases was not significant (Table 2).

Regarding the effect of ascorbic acid on the
cognitive symptoms of patients in the 8th and 16th
week, there was no significant difference in the few
numbers of cognitive symptoms in the eighth week,
although after eight weeks, overall cognitive
symptoms were improved significantly (P <0.05). In
addition, after 16 weeks of treatment, almost all of the
parameters of the cognitive symptoms and the total of
cognitive symptoms were significantly improved
compared to the pre-intervention (P <0.01). (Table 3).

Compared to ascorbic acid, the effect of placebo on
cognitive symptoms in most cases was not significant
(P >0.05). (Table 4).
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Table 1. The effect of ascorbic acid plus risperidone on positive and negative symptoms of patients after 8 and
16 weeks of treatment regarding patients' condition before intervention

Before

After 8

After 16

PANSS Intervention weeks P value weeks P value
P1 Delusions 3.67+1.4 3/31£1/9 0/08 2/7+1/8 *0/01
P2 Conceptual disorganisation 2/79+0/8 2/06+0/9 *0/009 1/89+0/8 *0/003
P3 Hallucinatory behavior 3/1£1/8 2/7£1/4 0/07 2/4£173 *0/009
P4 Excitement 2/51£172 1/79£0/9 *0/003 1/67£1/6 *0/001
P5 Grandiosity 2/87+£1/2 1/68£1/1 *0/001 1/44£1/8 *<0/001
P6 Suspiciousness/persecution 3/1£1/5 2/8+0/9 0/06 2/6+0/7 *0/03
P7 Hostility 2/18+1/3 1/620/9 *0/02 1/3+0/6 *0/003
N1 Blunted affect 2/6£1/5 1/97£1/3 *0/03 1/67+1/3 *0/003
N2 Emotional withdrawal 2/8£1/7 2/4£172 0/06 2/4£172 *0/02
N3 Poor rapport 2/67+1/5 2/3£1/2 0/08 2/1£172 *0/04
N4 Passive/apathetic social withdrawal 2/8£1/6 2/6x1/1 0/5 2/1£1/8 *0/04
N5 lefll(cuflty in abstract tr]llmkmg];c 32+1/1 2/8+1/1 02 2/6x1/5 0/07
N6 Lack of spontaneity& flow o *
e pbadiakid 3/2+1/1 2/9+1/2 0/06 2/7£172 0/05
N7 Stereotyped thinking 2/9£1/8 2/45+173 0/09 2/3£173 *0/07
G1 Somatic concern 2/05+1 177x1/1 0/3 1/6£1/3 0/07
G2 Anxiety 2/1£1 1/65+0/9 *0/04 1/53+077 *0/03
G3 Guilt feelings 1/9+0/9 1/56+0/6 *0/03 1/54£0/6 *0/03
G4 Tension 2/3+1/1 1/4£177 0/06 173£1/1 *0/004
G5 Mannerisms & posturing 3/6£1/1 2/8£1/3 *0/03 2/9£1/9 *0/04
G6 Depression 2/01£1/4 1/6£0/6 *0/03 1/4£0/9 *0/001
G7 Motor retardation 2/87+1/5 2/19+17/4 *0/006 221£178 *0/008
G8 Uncooperativeness 2/86=177 1/93+0/8 *0/008 1/68+1/8 *0/005
G9 Unusual thought content 3/1£1/4 2/06+0/7 *0/03 2/03£0/9 *0/03
G10 Disorientation 2/54+1/4 1/87+0/9 0/1 1/59+£1/9 0/08
G11 Poor attention 3/01+1/3 2/53+1/3 *0/001 2/57+1/8 *0/001
G12 Lack of judgment & insight 3/01£1/2 2/67+0/8 *0/04 2/41+0/5 *0/03
G13 Disturbance of volition 1/9£1/1 1/4£0/8 *0/03 1/5£1/5 *0/03
G14 Poor impulse control 2/05£1/1 1/46+£0/6 *0/003 1/51+0/9 *0/003
GI5 Preoccupation 2/9£173 2/47£0/9 0/09 2731174 *0/048
G16 Active social avoidance 3£1/7 277173 0/07 2/51x1/3 0/04
Total 86/3£18/9 7321578 *0/008 65/1£18/7 *0/003

Table 2. The Effect of placebo plus risperidone on positive and negative symptoms of patients after 8 and 16
weeks of treatment regarding patients' condition before intervention

Before After 16
PANSS Intervention After 8 weeks P value weeks P value
P1 Delusions 3/5£1/4 3/4£177 0/6 3/01+1/4 0/09
P2 Conceptual disorganisation 2/86+0/8 2/59+0/8 0/1 2/510/8 0/1
P3 Hallucinatory behavior 3/3+1/3 2/9+1/4 0/09 2/4£174 *0/04
P4 Excitement 2/9+1/2 2/6+1/9 0/08 2/34x1/1 0/05
P5 Grandiosity 2/68+1/3 2/53+1/1 0/1 2/44x1/1 0/09
P6 Suspiciousness/persecution 3/18+1/3 2/9+0/9 0/09 2/6x1/3 0/07
P7 Hostility 2/18+2/1 1/8+0/7 *0/04 /7171 *0/03
N1 Blunted affect 2/4£173 2/1£173 072 2/01+0/7 0/1
N2 Emotional withdrawal 2/78+1/3 2/6£1/3 0/1 2/43£1/1 0/09
N3 Poor rapport 2/67£1/3 2/5£172 0/3 2/4+177 02
N4 Passivefapathetic social 2/8:1/6 25+1/1 0/4 2/5+£0/9 0/4
N5 Diffli(cu]!ty in abstract ”llli”ki”% 3/2+1/1 2/8+1/1 02 2/6x1/8 0/1
N6 Lack of spontaneity& flow o
iy pitiadizeg 3/1£1/1 2/9+1/2 0/1 2/9+1/8 02
N7 Stereotyped thinking 2/8+1/8 2/31+1/4 0/08 2/41£1/4 0/09
G1 Somatic concern 1/9+1 1/7£1/8 0/3 1/6+0/8 0/1
G2 Anxiety 2/1+171 1/87+0/9 072 1/61£0/7 0/1
G3 Guilt feelings 1/9+0/9 1/61£1/1 0/09 1/45£172 0/07
G4 Tension 2/4£171 1/7£1/3 0/1 1/7£1/1 0/1
G5 Mannerisms & posturing 2/9£1/4 2/6£1/3 02 2/4£177 0/1
G6 Depression 2/31+£0/9 1/81+0/9 0/09 1/78+1/2 0/09
G7 Motor retardation 2/64+1/5 2/31+1/4 0/08 221£171 0/07
G8 Uncooperativeness 2/5+1/7 1/98+0/9 0/1 2/1+0/9 02
G9 Unusual thought content 2/8+171 2/01£1/2 0/09 221171 *0/04
G10 Disorientation 2/67+1/1 1/96+0/9 0/3 1/9+1/3 072
G11 Poor attention 3/01+1/3 2/87+1/3 072 2/69+1/3 0/2
G12 Lack of judgment & insight 291172 2/78+1/72 0/5 2/3+£1/8 0/1
G13 Disturbance of volition 1/87+1/1 1/6£1/3 0/1 1/6£1/3 0/1
G14 Poor impulse control 2/01£1/1 1/78+0/6 0/08 1/71£1/6 0/07
G15 Preoccupation 2/8+1/1 2/6:0/9 072 2/4+0/9 0/1
G16 Active social avoidance 301177 2/9+173 0/4 2/9+0/8 0/4
Total 82/3£15/9 76/1x18/1 0/1 73/5£16/9 0/08
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Table 3. The Effect of ascorbic Acid plus risperidone on cognitive symptoms of patients after 8 and 16 weeks
of treatment regarding patients' condition before intervention

Before After 16
SCORS Intervention After 8 weeks P value weeks P value
Remember people 2/81+0/9 2/45+1/4 0/09 2/01+1/4 *0/03
Remember the places 2/8+0/7 2/42+1/6 0/1 2/15+1/6 *0/04
Follow the TV program 2/89+1/3 2/63+0/7 0/3 2/33+0/6 0/09
Remember the location of objects 2/1+1/4 1/65+1/1 *0/04 1/55+1/2 *0/03
Remember the routine 2/8£1/4 2/04+0/9 *0/03 2/01+0/8 *0/03
Learn how to use new gadgets 2/73+0/8 2/34+1/4 0/75 2/14£1/1 0/2
Establish information and
instructions 2/5+0/6 2/13+0/6 0/2 1/98+1/1 0/08
Remember your speech 2/71+0/4 2/01+1/8 *0/04 1/89+1/8 *0/03
Account and money hook 2/9+0/8 2/6+1/1 0/06 2/3+1/3 *0/02
Correct conversation and speech 2/04+0/8 1/4+0/8 *0/03 1/4+0/8 *0/03
Focus on reading the text 3/2+0/8 2/65+0/7 0/09 2/31+0/9 *0/009
Getting to know everyday things 2/9+0/9 2/3+0/9 *0/04 2/2+0/8 *0/04
Keep focus 2/9+0/9 2/6+1/4 0/1 2/1+1/4 0/05
Learn new content 2/87+0/8 2/54+1/6 0/06 2/31x1/6 *0/03
Talking with the right speed 2/5140/9 2/36+1/1 0/5 2/1£1/1 0/08
Doing things at the right speed 2/87+1/9 2/71£1/1 0/6 2/16+1/8 0/09
Manage Cha”gesp'lgrfhe everyday life 3/1+1/1 2/70/6 0/06 2/70/6 *0/008
Understanding the order of
individuals 2/2+1/8 1/7+0/7 *0/04 1/7£0/7 *0/006
Detect people's feelings about issues 2/2140/8 1/98+0/7 0/09 1/98+0/7 *0/04
Follow the conversations in the 2/84+0/6 2/710/9 02 241177 0/09
Total 50/5£17/2 44/3£115 *0/02 41/9£16/9 *0/009
General assessment 5/63£1/8 4/91£2/2 *0/04 3/9+2/1 *0/009
General change of individual
problems - 3/98+1/6 - 5/01£1/4 -

Table 4. The effect of placebo plus risperidone on cognitive symptoms of patients after 8 and 16 weeks of
treatment regarding patients' condition before intervention

Before After 16
SCORS Intervention After 8 weeks P value weeks P value
Remember people 2/81+0/9 2/55+1/1 0/1 2/81+0/9 0/1
Remember the places 2/8+0/7 2/57+1/5 02 2/8+0/7 0/1
Follow the TV program 2/89+1/3 2/63+£0/7 0/3 2/89+1/3 0/09
Remember the Tocation of objects 2/1+1/4 1/78+171 0/09 21174 0/09
Remember the routine 2/8£1/4 2/6x1/6 0/4 2/8£1/4 *0/04
Learn how to use new gadgets 2/6x171 2/39+1/1 0/5 2/6x1/1 0/1
Establish information and
instructions 2/54+0/6 2/09+0/9 0/2 2/5+0/6 0/09
Remember your speech 2/6:0/9 2/31£1/4 0/3 2/6:0/9 0/08
Account and money book 2/7+0/9 2/4£171 0/5 2/7+0/9 0/1
Correct conversation and speech 2/31£1/1 1/9£0/8 0/1 2/31£1/1 *0/03
Focus on reading the text 3/1£0/8 277174 0/1 3/1£0/8 *0/03
Getting to know everyday things 2/9+172 2/7£173 0/4 2/9+1/2 0/1
Keep focus 2/8+0/9 2/53+1/1 0/1 2/8+0/9 *0/04
Learn new content 2/91£1/5 2/61+1/4 0/09 2/91+1/5 *0/02
Talking with the right speed 2/61+£1/3 2/46+1/2 0/8 2/61+1/3 0/6
Doing things at the right speed 2/71£1/3 2/56£1/1 0/6 2/71£1/3 0/4
Manage Changesp'lgnthe everyday life 2/9+1/3 2/5+0/5 0/1 2/9:1/3 0/1
Understanding the order of 23241/5 1/940/7 0/1 232+1/5 0/09
Detect people’s feelings about issues 2/11x077 1/81+0/7 073 2/11x0/7 073
Follow the conversations in the 2/79+0/6 2/7120/9 0/9 2/79+0/6 0/7
Total 51731172 49/3+13/7 072 51731172 0/1
General assessment 5/11+1/2 4/91£2/2 0/3 5/11+1/2 0/2
General change of individual
problems - 2/32£1/9 - - -
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4. Discussion

The results of this study showed that in the group of
ascorbic acid plus risperidone, after eight weeks of
treatment, there was a significant improvement in pre-
interventional medications among the positive
symptoms, , conceptual disorganisation, excitement,
hostility and grandiosity, among the negative
symptoms, blunted affect has had a significant
improvement over before intervention. In addition, in
this group after sixteen weeks of treatment, except for
abstract thinking, all of the symptoms showed a
significant improvement compared to the symptoms of
the patients before the study. Compared to ascorbic
acid, after eight and sixteen weeks of combined
treatment with risperidone, the effect of placebo on the
positive and negative symptoms in most cases was not
significant. Results of the combined effect of Ascorbic
acid and Risperidone on the cognitive symptoms of
patients after eight weeks showed no significant
difference in  cognitive parameters, but in
combination, ascorbic acid plus risperidone after eight
weeks of treatment improved the cognitive symptoms
of patients Meaningful. In addition, after 16 weeks of
treatment, almost all of the parameters of cognitive
symptoms and, of course, the total cognitive
symptoms in this group, were significantly improved
compared to the pre-intervention period. Compared to
ascorbic acid, the effect of placebo and placebo on
placebo on cognitive symptoms in patients showed
that the effect of placebo on cognition after 8 and 16
weeks was not significant in most cases.

The effects of antioxidant agents, including vitamins,
on the symptoms of schizophrenia have been studied
in human and animal studies. In this regard,
Magalhdes and colleagues in 2016 in Brazil
underwent a systematic review of the protocol of the
Cochrane Institute on antioxidant treatment in
schizophrenia in 22 clinical trials. The antioxidants
studied in these studies included ginkbiluba, n-acetyl-
cytene, allopurinol, dihydropieroestrour (DHEA),
vitamin C, vitamin E, or selgilin. The short-term
treatment outcome was an average of at least 20%
improvement in the positive and negative symptoms
of schizophrenia in the PANSS scale. Based on
PANSS psychotic symptoms were significantly lower
in antioxidants. In general, the study was not included
in short-term treatment with complications. Side
effects were also reported in these studies (24).
Compared to the results of the Magalhdes review
study, our study did not show any significant side
effects, and after eight and especially sixteen weeks,
there was a significant improvement in the number of
positive and negative symptoms based on the PANSS
scale.

Bentsen and his colleagues in Norway in 2013
examined the effect of omega-3 fatty acids and

vitamins E and C on the treatment of schizophrenia.
Sixteen  weeks of treatment with  Ethyl-
eicosapentaenoate significantly reduced PANSS score
and psychotic symptoms, especially delusional
symptoms. Gave In addition, treatment with two
vitamins alone reduced the psychotic symptoms,
especially the delusions. Adding vitamins to treatment
with  ethyl acycosupentaenoate has increased
therapeutic effects (25). Compared with the results of
Bentsen et al., Although symptoms of delirium and
damage after 8 weeks had no significant difference
with pre-intervention, but similar to the results of their
study, positive and negative symptoms, the PANSS
scores, including predisposing delusions and damage
before the study Significant improvement.

In addition, Arvindakshan and colleagues in India in
2003 showed that significant improvement in the
symptoms of the disease was observed based on the
scores of the BPRS scales, the PANSS scale and the
PANSS psychopathology scale, and the increase in the
score for the quality of life scale (QOL) after
administration 1g of Vitamin C after 4 months (34).
Compared to the results of Arvindakshan et al.,
although our study did not examine quality of life,
similar to the results of their study, auxiliary treatment
with ascorbic acid improved PANSS scores and
positive and negative symptoms.

It seems that in schizophrenic patients, levels of
oxidizing agents are higher than those of healthy
people, and the mechanism of probable effect of
ascorbic acid on the improvement of symptoms in
patients with schizophrenia is related to its antioxidant
effects. In the study conducted by Salehi et al, it was
concluded that antioxidant defense levels in
schizophrenic patients decreases (38). In addition,
Dadheech et al. showed that levels of a-tocopherol,
total ascorbic acid, and glutathione in patients with
schizophrenia decreased significantly compared to the
control group. Additionally, in the chronic phase of
schizophrenia, a significant increase in oxidative stress
and antioxidant levels was observed in acute state. In
this study, a significant increase in dehydroascorbic
acid and decreased ascorbic acid resulted in decreased
ascorbic acid activity and increased oxidative stress,
indicating high levels of malondialdehyde in
schizophrenic patients (31). The results of Dadheech
and Salehi's study suggest that oxidative stress is
involved in the pathophysiology of schizophrenia, and
ascorbic acid, with its antioxidant properties, can play
an important role in coping with oxidizing agents. In
2008, Hoffer concluded that there is evidence that
high doses of antioxidant vitamins can improve
metabolic abnormalities in some people who are at
risk of developing it. Schizophrenia is one of these
neurological diseases. Vitamin C treatment, including
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vitamin C, can be promising in the treatment of this
disease(27). The results of this study are also
consistent with the results of our study.

In addition, Sivrioglu and colleagues showed that the
positive and negative symptoms of patients and the
overall assessment of psychiatric status in patients in
referral follow-up was significantly lower than
baseline after receiving 600 mg of omega-3 fatty
acids, vitamin E 800 units and vitamin C 1g daily for
4 months. The level of superoxide dismutase was
significantly lower at the end of the study. The results
of this study showed the positive effects of vitamin C
supplements on the positive and negative symptoms of
schizophrenia as well as the severity of haloperidol
side effects (28), which is in line with our study
results.

The results of the study by Dakhale and colleagues
concluded that oral vitamin C supplementation with
atypical antipsychotics improves the oxidative stress
and symptoms of patients, so both drugs can be used
to treat schizophrenia (30). Compared to the results of
the study, Dakhale et al. Although the scale of
assessment of the symptoms of patients varied in our
study, the results of our study were consistent with the
overall improvement of the symptoms with their study
results. In addition, in 2004, they investigated the
effect of atypical antipsychotics on lipid peroxidation,
superoxide dismutase (SOD) and ascorbic acid levels,
and showed a significant increase in serum oxidant
levels and a significant decrease in plasma ascorbic
acid in schizophrenic patients. The findings of this
study showed the role of free radicals in schizophrenia
and its correction with atypical antipsychotics (32). In
our study, the effects of ascorbic acid supplementation
with an atypical antipsychotic, such as risperidone,
were evaluated in a similar study to the results of this
study.

Conclusion

The results of this study showed that ascorbic acid,
having its antioxidant effects after sixteen weeks of
treatment, reduced the patients' positive and negative
symptoms and their cognitive symptoms. Compared to
ascorbic acid, the effect of placebo on cognitive
symptoms and positive and negative symptoms was
not significant in most cases.
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