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ABSTRACT 
Multiple sclerosis is a chronic inflammatory autoimmune disease characterized by CNS lesions that can lead to severe physical 
or cognitive disability as well as neurological defects, and reduce quality of life. This disease is associated with demyelination, 
neurodegeneration, and increased oxidative stress. 

Although the etiology and pathogenesis of multiple sclerosis remain unclear, the present documents illustrate that the cause 
of this disease is multifactorial and includes genetic predisposition together with environmental factors such as exposure to 
infectious agents, vitamin deficiencies, and smoking. These agents can trigger a cascade of events in the immune system, which 
leads to inflammation, neurodegeneration, demyelination, and neuronal dysfunction. Conventional therapies for this disease 
are based on the use of anti-inflammatory and immunomodulatory drugs, but these treatments are not able to stop the 
destruction of nerve tissue. This study hypothesizes that treatment with ascorbic acid (vitamin C) supplementation may reduce 
symptoms and positively influence the outcome of MS, resulting in improved patient quality of life. 

The Multiple Sclerosis Quality of Life 29 questionnaire (MSQL-29) was applied for disease progression and to evaluate the 
multiple sclerosis patient life style. The investigation of the disease status was performed by magnetic resonance imaging (MRI) 
and biochemical analysis for vitamin C levels in the blood. 

Through laboratory tests, it was found that patients with multiple sclerosis have a deficiency in vitamin C, while Magnetic 
Resonance Imaging (MRI) showed no structural changes in lesion load. Through the Multiple Sclerosis Quality of Life-29 
questionnaire (MSQL-29), the study found that vitamin C has given positive results by improving the general health of patients 
and has reduced the sense of pain and the extent to which pain interferes with the patient’s normal work; vitamin C raises the 
sense of energy while reducing the sense of frustration and depression and improving the enjoyment of life. Thus, improving 
the quality of life. 
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INTRODUCTION 
Multiple sclerosis (MS) is a chronic inflammatory 
autoimmune disease of the central nervous system and 
one of the most common neurological diseases in young 
people. Most people with MS are in the 20-50 age range;1 

the disease tends to affect women more than men, where 
women are 2-3 times more prevalent than men.2,3 This 
disease can cause death, disability, depression, physical 
impairment, and reduced quality of life. For instance, 
50% of those affected require assistance with mobility, 
and 10% require wheelchairs 15 years after the onset of 
the disease.4 

In multiple sclerosis, the myelin sheet of the nerve fibers is 
destroyed; the immune system attacks the nervous system, 
leading to demyelination, where the myelin sheath that 
covers and protects the nerves is destroyed. This leads to 
impaired communication between nerve cells and leaves 

 
multiple areas of scar tissue or sclerosis.5 

The course of MS is highly varied and unpredictable. 
Several reports have revealed genetic and environmental 
factors, as well as inflammation and oxidative stress, as 
key players in the pathogenesis of MS.6 Multiple sclerosis 
is associated with demyelination, neurodegeneration, and 
increased oxidative stress.7 High levels of oxidative stress 
are associated with inflammation and play an important 
role in the pathogenesis of MS.8 The exact cause of MS 
is not clear; both genetic and environmental factors 
have been implicated in MS etiology.9 Multiple sclerosis 
is a progressive disease with no cure so far. Although 
treatments are available to manage the disease course, 
they are only partially effective.10 

Ascorbic acid (Vitamin C) has a role as a scavenger of free 
radicals.11 Vitamin C contributes to the synthesis of collagen, 
which is associated with myelin formation.12 Moreover, it 
is essential to promote Schwann cell myelin formation.13 
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These properties of Vitamin C have raised the hypothesis 
that this compound could be useful for the prevention 
and/or treatment of MS,14 it may show a reduction in the 
frequency of relapse and disease symptoms. 

Aim of this work: The goals of this study are to decrease 
relapses, provide symptomatic relief, and improve the 
quality of life of MS patients. The study will be carried 
out by estimating the effect of vitamin C (a water-soluble 
vitamin) on MS patients’ quality of life for four months. 

This study investigates the effect of vitamin C, that have 
anti-oxidative stress action and may have a remyelination 
effect, resulting in a decrease in relapse and improvement 
in multiple sclerosis patient quality of life. This vitamin 
may have a therapeutic effect on multiple sclerosis. 

MATERIALS AND METHODS 
This study was carried out in MS patients at Ali Omar 
Askar Hospital, Tripoli, Libya. The study involved two 
groups of MS patients; the first group took the prescribed 
treatment for MS disease by the specialist; the second 
group received MS treatment and vitamin C [500mg]. 

Vitamin C is administered once per day for four months. 
Investigations for each patient were performed by 
Magnetic Resonance Imaging (MRI), and biochemical 
analysis for vitamin C level in the blood. 

Multiple Sclerosis Quality of Life-29 Questionnaire (MSQL 
-29)15 was applied at the beginning of the study, and at the end 
of the study after four months. The sample size was twenty 
subjects in the control group and twenty-two in the vitamin 
C administered group. Patients with relapsing-remitting 
MS are involved in this study. This questionnaire shows the 
lifestyle of patients, the degree of disease, and the changes 
that happen after patients take vitamin C. This questionnaire 
was used in personal interviews with the patient. Investigation 
of the disease status was performed by MRI, and biochemical 
analysis for vitamin C level in the blood. 

Statistical analysis: Data analysis was performed using a 
computer program (SPPS) version 26. Descriptive results 
were expressed as mean ± standard error of the mean. 
Comparing parameters was applied using an independent 
sample t-test. The difference was considered to be 
significant at P ≤ 0.05. 

RESULTS 

Results of Multiple Sclerosis Patient Quality of life_29 
questionnaire (MSQL_29) 

Compared to one year ago, how would you rate your 
health in general now? 

The collected information showed a significant improvement 
in general health in patients administered vitamin C in the 
second visit compared to the first visit (P = 0.037); while 
the general health was not changed in the control group (P 
= 0.910) compared to the first visit (Table 1-A and 1-B). 

Table 1-A: The effect of vitamin C on the general health 
of MS patients. 

 

Parameter 
(General health) 
(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 3.2 ± 1.29 3.35 ± 1.461 

Second Visit 3.2 ± 1.24 2.45 ± 0.852 * 

*, Significantly different from the first visit at P ≤ 0.05 

Table 1– B showed that the number of patients administered 
vitamin C was much better or somewhat better in general 
health in the second visit compared to the first visit. The 
number of patients in the control group showed no change 
in general health compared to the first visit. 

Table 1-B: The number of cases of general health in the 
first visit and the second visit. 

 

 

 
Parameter 
General) 
(health 

 
 

 
Visit 

1-m
uch better 

2-som
ew

hat better 

about the sam
e 3- 

som
ew

hat w
orse 4- 

m
uch w

orse 5- 

 
Patients 
(Control) 

First visit 1 6 5 3 5 

Second visit 1 6 5 4 4 

 
Vitamin C 

First visit 4 3 5 4 6 

Second visit 6 6 5 4 1 

Moderate activities, such as moving a table, pushing a 
vacuum cleaner, bowling, or playing football 

The results showed no change in moderate activity in 
patients administered vitamin C on the second visit 
compared to the first visit (P = 0.128); also, the moderate 
activity was not changed in the control group (P = 0.852), 
compared to the first visit (Table 2– A and 2-B). 

Table 2-A: The effect of vitamin C on the moderate 
activities of MS patients. 

 

Parameter (Moderate 
activity) 

(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First visit 2.1 ± 0.85 1.9 ± 0.85 

Second visit 2.0 ± 0.82 2.2 ± 0.70 

Table 2 – B showed that the number of patients administered 
vitamin C was not changed in the second visit compared 
to the first visit (P > 0.05); also, the number of patients in 
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the control group did not show any changes in moderate 
activity compared to the first visit (P > 0.05). 

Table 2-B: The number of patient cases who had moderate 
activity in the first visit and second visit. 

 

Parameter 
(Moderate 
activity) 

 
Visit 

 
1-a limit 

a lot 

 
2- limited 

a little 

3-not 
limited 
at all 

 
Patients 
(Control) 

First visit 6 6 8 

Second visit 6 7 7 

 
Vitamin C 

First visit 8 7 7 

Second visit 3 10 9 

Lifting or carrying groceries 

Patients administered vitamin C in the second visit showed 
no change in lifting or carrying groceries compared to 
the first visit (P = 0.400); also, the lifting or carrying of 
groceries by patients was not changed in the control group 
(P = 1.00) compared to the first visit (Table 3-A and 3-B). 

Table 3-A: The effect of vitamin C on the lifting or 
carrying of Groceries for MS patients. 

 

Parameter (Lifting or 
carrying groceries) 

(Mean ± S.E.) 

 
Patients 
(Control) 

Patients were 
administered 

vitamin C 

First visit 1.8 ± 0.76 1.8 ± 0.76 

Second visit 1.8 ± 0.76 2.0 ± 0.75 

Table 3 – B showed that the number of patients administered 
vitamin C was not changed in lifting or carrying groceries 
in the second visit compared to the first visit. The number 
of patients in the control group did not show any changes 
in lifting or carrying groceries compared to the first visit. 

Table 3-B: The number of patient cases in lifting or 
carrying groceries. 

 

Parameter 
(Lifting or carrying 

groceries) 

 
Visit 

 
1-alimit 

a lot 

 
2- limited 

a little 

3-not 
limited 
at all 

 
Patients 
(Control) 

First visit 8 8 4 

Second 
visit 

 
8 

 
8 

 
4 

 

 
Vitamin C 

First visit 10 8 4 

Second 
visit 

 
6 

 
10 

 
6 

Climbing several flights of stairs 

Results showed no change in patients administered 
vitamin C, in climbing several flights of stairs, in the 
second visit compared to the first visit (P = 0.710); also, 
the climbing several flights of stairs in the second visit did 
not change in the control group (P = 1) compared to the 
first visit (Table 4-A and 4-B). 

Table 4-A: The effect of vitamin C on climbing several 
flights of stairs of MS patients. 

 

 
Parameter (Climbing 
several flights of stairs) 

(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

 
First Visit 

 
1.9 ± 0.85 

 
1.9 ± 0.91 

 
Second Visit 

 
1.9 ± 0.85 

 
2.0 ± 0.81 

Table 4– B showed that the number of patients administered 
vitamin C, in climbing several flights of stairs, did not 
change in the second visit compared to the first visit; also, 
the number of patients in the control group did not show 
any changes in climbing several flights of stairs compared 
to the first visit. 

Table 4-B: The number of cases of climbing several 
flights of stairs 

 

 
 

 
Parameter 

(Climbing several flights 
of stairs) 

 
 
 

 
Visit 

1-a lim
it a lot 

2- lim
ited a little 

3-not lim
ited at all 

 
 

Patients 
(Control) 

First visit 8 6 6 

 
Second visit 

 
8 

 
6 

 
6 

 

 
Vitamin C 

 
First visit 

 
10 

 
5 

 
7 

 
Second visit 

 
7 

 
8 

 
7 

Climbing one flight of stairs 

Results showed that there was no change in patients 
administered vitamin C, climbing one flight of stairs, in 
the second visit compared to the first visit (P = 0.151); 
also, the climbing one flight of stairs was not changed in 
the control group of patients (P = 1) compared to the first 
visit (Table 5-A and 5-B). 
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Table 5-A: The effect of vitamin C on the climbing of one 
flight of stairs of MS patients. 

 

Parameter (climbing 
one flight of stairs) 

(Mean ± S.E.) 

 
Patients 
(Control) 

Patients were 
administered vitamin 

C 

First visit 1.8 ± 0.87 1.8 ± 0.89 

Second visit 1.8 ± 0.87 2.1 ± 0.75 

Table 5– B showed that the climbing one flight of stairs 
was a little better in patients administered vitamin C on the 
second visit compared to the first visit; also, the number 
of patients in the control group did not show any changes 
in climbing one flight of stairs compared to the first visit. 

Table 5-B: The number of cases of climbing one flight 
of stairs 

 

Parameter 
(Climbing one 
flight of stairs) 

 
Visit 

 
1-limited 

a lot 

 
2-limited 

a little 

3-not 
limited 
at all 

 
Patients 
(Control) 

First visit 5 9 6 

Second visit 5 9 6 

 
Vitamin C 

First visit 5 11 6 

Second visit 8 5 9 

Walking more than a mile 

Results of patients walking more than a mile showed no 
change in patients administered vitamin C in the second 
visit compared to the first visit (P = 0.850); also, the 
walking more than a mile by patients was not changed in 
the control group (P = 1) compared to the first visit (Table 
6-A and 6-B). 

Table 6-A: The effect of vitamin C on walking more than 
a mile by MS patients. 

 

 
Parameter (Walking more 

than a mile) 
(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 
administered 

vitamin C 

First Visit 1.8 ± 0.81 1.9 ± 0.78 

Second Visit 1.8 ± 0.81 2.0 ± 0.61 

Table 6– B shows that the number of patients administered 
vitamin C and walking more than a mile was not changed 
in the second visit compared to the first visit. The number 
of patients in the control group did not show any changes 
in walking more than a mile compared to the first visit. 

Table 6-B: The number of cases of walking more than 
a mile. 

 

 

 
Parameter (Walking 
more than a mile) 

 
 

 
Visit 

1-a lim
it a lot 

2- lim
ited a little 

3-not lim
ited at all 

 
Patients 
(Control) 

First visit 8 7 5 

Second visit 8 7 5 

 
Vitamin C 

First visit 9 6 7 

Second visit 7 8 7 

Walking one block 

Walking one block by patients administered vitamin C in 
the second visit was not changed compared to the first 
visit (P = 0.886); also, walking one block by patients was 
not changed in the control group (P = 0.849) compared to 
the first visit (Table 7-A and 7-B). 

Table 7-A: The effect of vitamin C on walking one block 
by MS patients. 

 

Parameter (Walking 
one block) (Mean ± 

(.S.E 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 0.81 ± 1.8 0.91 ± 2.0 

Second Visit 0.83 ± 1.8 0.84 ± 1.9 

Walking one block by patients was not changed in patients 
administered vitamin C in the second visit, compared to 
the first visit. The number of patients in the control group 
did not show any changes in walking one block, in the 
second visit, compared to the first visit (Table 7– B). 

Table 7-B: The number of cases of patients who walk one 
block in the first visit and the second visit 

 

Parameter 
(Walking one 

block) 

 
Visit 

 
1-a limit 

a lot 

2- 
limited a 

little 

3-not 
limited 
at all 

 
Patients 
(Control) 

First visit 8 7 5 

Second visit 9 6 5 

 
Vitamin C 

First visit 9 5 8 

Second visit 8 7 7 
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How much bodily pain have you had during the past 4 
weeks? 

Results showed a significant decrease in patients’ bodily 
pain who were administered vitamin C in the second visit 
compared to the first visit (P= 0.004); while the bodily 
pain in the second visit was not changed in the control 
group (P = 0.844) compared to the first visit (Table 8-A 
and 8-B). 

Table 8-A: The effect of vitamin C on the bodily pain of 
MS patients. 

 

Parameter (Bodily 
pain) (Mean ± 

S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 2.8 ± 0.81 3.1 ± 0.96 

Second Visit 2.9 ± 0.78 2.2 ± 0.86 * 

*, Significantly different from the first visit at P ≤ 0.05 

Table 8– B showed that the number of patients who 
suffered pain after administration of vitamin C was much 
better or somewhat better in the second visit, compared to 
the first visit; the number of patients in the control group 
did not show any changes in suffering bodily pain in the 
second visit, compared to the first visit 

Table 8-B: The number of cases of bodily pain in the first 
visit and the second visit. 

 

 
 
 

Parameter 
(Bodily 
(pain 

 
 
 
 

Visit 

1-none 

2-Very m
ild 

3-m
ild 

4-m
oderate 

5-sever 

6-very sever 

 
Patients 
(Control) 

First visit 1 5 10 4 0 0 

Second visit 1 4 11 4 0 0 

 
Vitamin C 

First visit 1 5 12 1 3 0 

Second visit 2 16 2 1 1 0 

During the past 4 weeks, how much did pain interfere with 
your normal work (including both work outside the home 
and housework)? 

Results showed a significant decrease in pain interfering 
with patients’ normal work who were administered 
vitamin C on the second visit compared to the first visit (P 
= 0.052); while the pain interfered with patients’ normal 
work was not changed in the second visit compared to the 
first visit in the control group (P = 1) compared to the first 

visit (Table 9-A, and 9-B). 

Table 9-A: The effect of vitamin C on the pain interferes 
with normal work of MS patients. 

 

Parameter (pain 
interferes with normal 

work) 
(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin 
C 

First Visit 3.2 ± 1.32 3.4 ± 1.14 

Second Visit 3.2 ± 1.32 2.7 ± 1.03 * 

*, Significantly different from the first visit at P ≤ 0.05 

Table 9– B shows that the number of patients administered 
vitamin C had a better feeling in pain interference with 
the patient’s normal work on the second visit compared 
to the first visit. The number of patients in the control 
group did not show any changes in the pain interfering 
with the patient’s normal work between the first visit and 
the second visit. 

Table 9-B: The number of patient cases who suffered 
pain that interfered with normal work in the first visit and 
second visit. 

 

 
 

 
Parameter 

(Pain interferes with 
normal work) 

 
 
 

 
Visit 

1-not at all 

2-a little bit 

3-m
oderately 

4-quite a bit 

5-extrem
ely 

 

 
Patients 
(Control) 

 
First visit 

 
2 

 
4 

 
7 

 
2 

 
5 

 
Second visit 

 
2 

 
4 

 
7 

 
2 

 
5 

 

 
Vitamin C 

 
First visit 

 
1 

 
2 

 
11 

 
3 

 
5 

 
Second visit 

 
2 

 
8 

 
7 

 
4 

 
1 

How much of the time during the past 4 weeks have you 
felt so down in the dumps that nothing could cheer you 
up? 

Results showed no change in feeling so down in patients 
administered vitamin C in the second visit compared to 
the first visit (P = 0.227); also, the feeling so down in the 
dumps was not changed in the control group (P = 0.772) 
compared the second visit to the first visit (Table 10-A 
and 10-B). 
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Table 10-A: The effect of vitamin C on the felt so down 
by MS patients. 

 

 
Parameter 

(Felt so down) 

Patients 
(Control) 
(mean ± SE) 

 
Patients were 

administered vitamin C 

First Visit 3.1 ± 1.53 3.3 ± 1.72 

Second Visit 3.3 ± 1.72 3.9 ± 1.73 

Table 10– B showed that the number of patients 
administered vitamin C was slightly better in feeling down 
on the second visit compared to the first visit, although it 
was insignificant. The number of patients in the control 
group did not show any changes in feeling down in the 
dumps on the second visit compared to the first visit. 

Table 10-B: The number of cases of patients who felt so 
down on the first visit and the second visit. 

 

 

 
Parameter 
(Felt so 
down) 

 
 
 

Visit 

1-all of tim
e 

2-m
ost of the tim

e 

3-good bit the tim
e 

4-som
e of tim

e 

5- a little tim
e 

6-none of the tim
e 

 
Patients 
(Control) 

First visit 3 6 1 6 3 1 

Second 
visit 3 6 1 5 2 3 

 
Vitamin C 

First visit 3 7 2 5 2 4 

Second 
visit 3 2 3 4 5 5 

How much of the time during the past 4 weeks have you 
felt calm and peaceful? 

Patients administered vitamin C showed an insignificant 
increase in feeling calm and peaceful in the second visit 
compared to the first visit (P = 0.065); also, the feeling of 
calm and peaceful was not changed in the control group 
in the second visit compared to the first visit (P = 0.772) 
(Table 11-A and 11-B). 

Table 11-A: The effect of vitamin C on feeling calm and 
peaceful in MS patients. 

 

Parameter (Felt calm and 
peaceful) (Mean ± S.E.) 

Patients 
(Control) 

Patients were 
administered vitamin C 

First Visit 3.3 ± 1.18 3.0 ± 1.21 

Second Visit 3.4 ± 1.23 2.3 ± 0.95 

Table 11– B showed that the number of patients 
administered vitamin C was slightly better in feeling calm 

and peaceful, insignificantly, in the second visit compared 
to the first visit. The number of patients in the control 
group did not show any changes in the feeling of calm 
and peace in the second visit compared to the first visit. 

Table 11-B: The number of patient cases who felt calm 
and peaceful in the first and second visits. 

 

 

 
Parameter 
(Felt calm 

and peaceful) 

 
 

 
Visit 

1-all of the tim
e 

2-m
ost of the tim

e 

3-som
e of the tim

e 

4-a little tim
e 

5-none of tim
e 

 
Patients 
(Control) 

First visit 1 4 6 5 4 

Second visit 1 6 5 4 4 

 

 
Vitamin C 

First visit 3 4 11 0 4 

Second visit 3 11 6 1 1 

How much of the time during the past 4 weeks did you 
have a lot of energy? 

The results of having a lot of energy showed a significant 
decrease in patients administered vitamin C (P = 0.005) 
in the second visit compared to the first visit, this means 
that the patients are having a lot of energy during the past 
4 weeks; while the patients in the control group did not 
have a lot of energy and was not changed in the second 
visit compared to the first visit (P= 0.873) (Table 12-A 
and 12-B). 

Table 12-A: The effect of vitamin C on the amount of 
energy of MS patients. 

 

 
Parameter (Having 
(a lot of energy 

(mean ± SE) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 0.99 ± 3.0 0.97 ± 3.0 

 
Second Visit 

 
0.97 ± 3.0 * 0.56 ± 2.3 

*, Significantly different from the first visit at P ≤ 0.05 

Table 12– B shows that the number of patients administered 
vitamin C was better in the second visit compared to the 
first visit in having a lot of energy; the number of patients 
in the control group did not feel of having a lot of energy 
in the second visit compared to the first visit. 
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Table 12-B: The number of patient cases of having a lot 
of energy after the first and second visits 

 

 

 
Parameter 

(Having a lot of 
energy) 

 
 

 
Visit 

1-all of the tim
e 

2-m
ost of the tim

e 

3-som
e of the tim

e 

4-a little tim
e 

5-none of the tim
e 

Patients 
(Control) 

First visit 0 6 10 1 3 

Second visit 0 6 11 0 3 

 
Vitamin C 

First visit 2 3 10 7 0 

Second visit 1 13 8 0 0 

How much of the time during the past 4 weeks did you feel 
worn out? 

Results of feeling worn out by patients showed no changes 
in patients administered vitamin C (P = 0.288), or in the 
control group of patients (P = 0.905) in the second visit 
compared to the first visit (Table 13-A and 13-B). 

Table 13-A: The effect of vitamin C on feeling worn out 
in MS patients 

 

Parameter (Feel worn out) 
(Mean ± SE) 

Patients 
(Control) Patients received 

vitamin C 

First Visit 2.9 ± 1.33 2.7 ± 1.41 

Second Visit 2.8 ± 1.30 3.2 ± 1.11 

Table 13–B showed that the number of patients feeling 
worn out who were administered vitamin C was slightly 
insignificantly better in the second visit compared to the 
first visit; the number of patients in the control group did 
not show any changes in feeling worn out in the second 
visit compared to the first visit. 

Table 13-B: The number of cases of feeling worn out in 
the first visit and second visits. 

How much of the time during the past 4 weeks have you 
been a happy person? 

Results showed an insignificant decrease in patients 
administered vitamin C (P = 0.063) in the second visit 
compared to the first visit. This means that patients feel 
happy compared to the first visit; while the patients’ 
feeling in the second visit was not changed in the control 
group (P = 1) compared to the first visit (Table 14-A and 
14-B). 

Table 14-A: The effect of vitamin C on the feeling of MS 
patients. 

 

 
Parameter (Feel 
happy person) 
(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 3.5 ± 0.88 3.4 ± 0.99 

Second Visit 3.5 ± 0.88 2.8 ± 0.99 

Table 14– B shows that the number of patients administered 
vitamin C was feeling happy persons somewhat better on 
the second visit compared to the first visit. The number of 
patients in the control group did not show any changes in 
the feeling in the second visit compared to the first visit. 

Table 14-B: The number of cases of feeling happy in the 
first visit and second visit. 

 

 

 
Parameter 
(Feel happy 

person) 

 
 

 
Visit 

1-all of tim
e 

2-m
ost of tim

e 

3-som
e of tim

e 

4-a little tim
e 

5-none of tim
e 

 
Patients 
(Control) 

First visit 0 2 8 7 3 

Second visit 0 2 8 7 3 

 

 
Vitamin C 

First visit 0 4 8 7 3 

 
Second visit 

 
0 

 
10 

 
7 

 
3 

 
2 

How much of the time during the past 4 weeks did you 
feel tired? 

Results of feeling tired show an insignificant slight 
decrease in patients administered vitamin C (P = 0.130) 
in the second visit compared to the first visit; while the 
patients feeling tired were not changed in the control 
group (P = 1) in the second visit compared to the first visit 
(Table 15– A and 15-B). 

 

 
Parameter 
(Feel worn 

out) 

 
 

 
Visit 

1-all of the tim
e 

2-m
ost of the tim

e 

3-som
e of the tim

e 

4-a little tim
e 

5-none of tim
e 

 
Patients 
(Control) 

First visit 4 3 7 3 3 

Second visit 4 3 8 2 3 

 
Vitamin C 

First visit 6 3 6 5 2 

Second visit 2 3 7 8 2 
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Table 15-A: The effect of vitamin C on the feeling tired 
in MS patients. 

 

(Parameter (Feel tired 
(.Mean ± S.E) 

Patients 
(Control) 

Patients were 
administered vitamin C 

First Visit 1.14 ± 2.5 1.10 2.4± 

Second Visit 1.14 ± 2.5 1.04 ± 2.9 

Table 15– B showed the number of patients receiving 
vitamin C feeling less tired in the second visit compared 
to the first visit, whereas patients in the control group did 
not show any changes in feeling tired in the second visit 
compared to the first visit. 

Table 15-B: The number of cases of feeling tired in the 
first visit and second visit. 

 

 

 
Parameter 
(Feel tired) 

 

 
Visit 

1-all of the tim
e 

2-m
ost of tim

e 

3-som
e of tim

e 

4-a little tim
e 

5-none of tim
e 

 
Patients 
(Control) 

First visit 6 2 8 4 0 

Second visit 6 2 8 4 0 

 
Vitamin C 

First visit 6 4 8 4 0 

Second visit 2 6 5 9 0 

During the past 4 weeks, how much of the time have your 
physical health or emotional problems interfered with your 
social activities (like visiting with friends, relatives, etc.)? 

Results of social activity by patients showed no change in 
patients administered vitamin C (P = 0.205) in the second 
visit compared to the first visit; even the patients’ social 
activity was not changed in the control group (P = 1) in 
the second visit compared to the first visit (Table 16– A 
and 16-B). 

Table 16-A: The effect of vitamin C on social activity of 
MS patients. 

 

Parameter (social 
(activity 

(.Mean ± S.E) 

 
Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 1.37 ± 2.2 1.65 2.7± 

Second Visit 1.37 ± 2.2 1.32 ± 3.3 

Table 16– B showed that the number of patients 
administered vitamin C was slightly better in the 
second visit compared to the first visit in social activity, 
insignificantly. The number of patients in the control 

group did not show any changes in social activity in the 
second visit compared to the first visit. 

Table 16-B: The number of cases of patients social 
activity in the first visit and second visit. 

 

 

 
Parameter (Social 

activity) 

 
 
 

Visit 

1-all of tim
e 

2-m
ost of tim

e 

3-som
e of tim

e 

4-a little tim
e 

5-non of tim
e 

Patients 
(Control) 

First visit 9 3 3 4 1 

Second visit 9 3 3 4 1 

 
Vitamin C 

First visit 9 2 2 4 5 

Second visit 2 5 4 6 5 

How TRUE or FALSE is the following statement for you: 
I am as healthy as anybody I know? 

Results of the patients’ health, as others were not changed, 
were compared in patients administered vitamin C (P = 
0.288) in the second visit compared to the first visit; also, 
the patients’ health compared with others was not changed 
in the second visit in the control group (P = 1) compared 
to the first visit (Table 17– A and 17-B). 

Table 17-A: The effect of vitamin C on health compared 
with other MS patients. 

 

Parameter (Health compared 
with others) 
(Mean ± S.E.) 

Patients 
(Control) 

Patients were 
administered 

vitamin C 

First Visit 3.2 ± 0.91 3.3 ± 0.93 

Second Visit 3.2 ± 0.91 3.0 ± 0.89 

Table 17– B shows that the number of patients administered 
vitamin C was slightly better in the second visit compared 
to the first visit in health. The number of patients in the 
control group did not show any changes in health in the 
second visit compared to the first visit. 

Table 17-B: The number of patient cases who feel as 
healthy as anybody 

 

Parameter 
(Health 

compared 
with others) 

 
 

Visit 

1-definitely 
true 

2-m
ostly 

true 

3-m
ostly 

false 

4-definitely  
false 

Patients 
(Control) 

First visit 0 6 3 11 

Second visit 0 6 3 11 

 
Vitamin C 

First visit 1 3 6 12 

Second visit 1 5 8 8 
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How much of the time during the past 4 weeks were you 
discouraged by your health problems? 

Results of feeling discouraged by health problems 
show an insignificant, slightly better change in patients 
who received vitamin C (P = 0.118) in the second 
visit compared to the first visit; even patients feeling 
discouraged by health problems were not changed in the 
control group (P = 1) in the second visit compared to the 
first visit (Table 18-A and 18-B). 

Table 18-A: The effect of vitamin C on the feel discourage 
by The health problem of MS patients. 

 

Parameter (Discourage 
by health problem) 

(Mean ± S.E.) 

Patients 
(Control) 

 
Patients were 

administered vitamin C 

First Visit 2.4 ± 1.50 2.8± 1.59 

Second Visit 2.4 ± 1.50 3.4 ± 1.40 

Table 18– B showed that the number of patients who felt 
discouraged by health problems who were administered 
vitamin C was slightly better on the second visit compared 
to the first visit; while the number of patients in the control 
group did not show any changes in feeling discouraged by 
health problems in the second visit compared to the first 
visit. 

Table 18-B: The number of patient cases who feel 
discouraged by health problems 

 

 

 
Parameter 

(Feel discouraged 
by health 
problems) 

 
 

 
Visit 

1-all of tim
e 

2-m
ost of the tim

e 

3-good bit the tim
e 

4-som
e of the tim

e 

5- a little tim
e 

6-none of the tim
e 

 
Patients 
(Control) 

First visit 8 3 4 2 3 0 

Second 
visit 

 
8 

 
3 

 
4 

 
2 

 
3 

 
0 

 

 
Vitamin C 

First visit 8 3 3 5 2 1 

Second 
visit 

 
2 

 
5 

 
3 

 
7 

 
4 

 
1 

How much of the time during the past 4 weeks were you 
frustrated and depressed about your health? 

Results showed a somewhat significant decrease in feeling 
frustrated by health in patients administered vitamin C (P 
= 0.053) in the second visit compared to the first visit; 
while the patients’ feeling frustrated by health was not 
changed in the control group (P = 1) in the second visit 
compared to the first visit (Table 19-A and 19-B). 

Table 19-A: The effect of vitamin C on the feeling of 
frustration in MS patients. 

 

Parameter (Feel 
frustrated by health) 

(Mean ± S.E.) 

Patients 
(Control) 

Patients were 
administered vitamin C 

First Visit 3.3 ± 1.56 2.9 ± 1.37 

Second Visit 3.3 ± 1.56 3.7 ± 1.31 * 

*, Significantly different from the first visit at P≤ 0.05 

Table 19– B shows that the number of patients who felt 
frustrated by their health who administered vitamin C 
was much better on the second visit compared to the first 
visit, while the number of patients in the control group did 
not show any changes in the feeling frustrated by health 
compared to the first visit. 

Table 19-B: The number of patient cases feel frustrated 
by health on the first and second visit. 

 

 

 
Parameter 

(Feel 
frustrated) 

 
 

 
Visit 

1-all of the tim
e 

2-m
ost of the tim

e 

3-good bit the tim
e 

4-som
e of the tim

e 

5- a little tim
e 

6-none of the tim
e 

 
Patients 
(Control) 

First visit 4 2 3 6 4 1 

Second 
visit 

 
4 

 
2 

 
3 

 
6 

 
4 

 
1 

 

 
Vitamin C 

First visit 3 7 2 6 3 1 

Second 
visit 

 
0 

 
6 

 
3 

 
5 

 
7 

 
1 

How much of the time during the past 4 weeks did you feel 
weighed down by your health problems? 

Results of feeling weighed down by health problems 
show no change in patients administered vitamin C (P = 
0.345), also in the control group (P = 1), in the second 
visit compared to the first visit (Table 20-A and 20-B). 

Table 20-A: The effect of vitamin C on feeling weighed 
by the health problems of MS patients. 

 

Parameter (feel weighed 
by health problem) 

(Mean ± S.E.) 

 
Patients 
(Control) 

Patients were 
administered 

vitamin C 

First Visit 2.5 ± 1.10 2.6 ± 1.27 

Second Visit 2.5 ± 1.10 2.9 ± 1.13 

Table 20– B showed the number of patients feeling 
weighed down by health problems who were administered 
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vitamin C. Also, the patients of the control groups did not 
show any change in the second visit compared to the first 
visit. 

Table 20-B: The number of patient cases who feel weighed 
down by health problems of two groups of patients. 

 

 

 
Parameter (Feel 
weighed down) 

 

 
Visit 

1-all of tim
e 

2-m
ost of tim

e 

3-som
e of tim

e 

4-a  little  tim
e  

5-none of tim
e 

 
Patients 
(Control) 

First visit 3 9 4 3 1 

Second 
visit 3 9 4 3 1 

 
Vitamin C 

First visit 4 9 4 3 2 

Second 
visit 3 3 4 10 2 

How much of the time during the past 4 weeks have you 
had difficulty concentrating and thinking? 

Results of the difficulty in concentrating and thinking 
show no change in patients administered vitamin C (P = 
0.232), also in the control group (P = 1), in the second 
visit compared to the first visit (Table 21-A and 21-B). 

Table 21-A: The effect of vitamin C on the difficulty 
concentrating and thinking of MS patients. 

 

Parameter (difficulty 
concentrating and thinking) 

(Mean ± S.E.) 

Patients 
(Control) 

Patients were 
administered 

vitamin C 

First Visit 3.3 ± 1.45 2.6 ± 1.39 

Second Visit 3.3 ± 1.45 3.0 ± 1.23 

Table 21– B shows the number of patients who have difficulty 
concentrating and thinking who received vitamin C compared 
to the control group. Both treatments did not show any 
changes in the second visit compared to the first visit. 

Table 21-B: The number of patient cases with difficulty 
concentrating and thinking in two groups of patients. 

 

 

 
Parameter (Difficulty 
concentrating and 

thinking) 

 
 

 
Visit 

1-all of tim
e 

2-m
ost of the tim

e 

3-som
e of the tim

e 

4-a little tim
e 

5-none of the tim
e 

Patients 
(Control) 

First visit 4 1 5 5 5 

Second visit 4 1 5 5 5 
 

Vitamin C 
First visit 8 1 7 3 3 

Second visit 2 6 5 6 3 

How much of the time during the past 4 weeks did you have 
trouble keeping your attention on an activity for long? 

Results of having trouble keeping attention on an activity 
for long show insignificant slightly decrease in patients 
received vitamin C (P = 0.267) in the second visit 
compared to the first visit; In the control group of patients, 
trouble keeping attention on an activity for long was not 
changed in the control group (P = 1) in the second visit 
compared to the first visit (Table 22-A and 22-B). 

Table 22-A: The effect of vitamin C on having trouble 
keeping attention on activity for long of MS patients. 

 

 
Parameter (Have trouble 

keeping attention) 
(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were 
administered 

vitamin C 

First Visit 2.6 ± 1.39 2.7 ± 1.66 

 
Second Visit 

 
2.6 ± 1.39 

 
3.2 ± 1.57 

Table 22– B shows the number of patients who have 
trouble keeping attention on an activity for long, who 
were administered vitamin C, slightly better results in the 
second visit compared to the first visit. The number of 
patients in the control group did not show any changes in 
having trouble keeping attention on an activity for long in 
the second visit, compared to the first visit. 

Table 22-B: The number of patient cases having trouble 
keeping attention on an activity for long. 

 

 
 
 

Parameter 
(Trouble keeping 

attention) 

 
 
 
 

Visit 

1-all of tim
e 

2-m
ost of the tim

e 

3-good bit the tim
e 

4-som
e of the tim

e 

5- a little tim
e 

6-none of tim
e 

 
Patients 
(Control) 

First visit 6 5 1 7 1 0 

Second visit 6 5 1 7 1 0 

 
Vitamin C 

First visit 7 6 1 4 3 1 

Second visit 2 9 1 3 6 1 

How much of the time during the past 4 weeks have you 
had trouble with your memory? 

Results showed that trouble with memory was not 
changed when patients received vitamin C (P = 0.345) in 
the second visit compared to the first visit; also, patients 
in the control group (P = 1) did not show any change in 
trouble with memory compared to the first visit (Table 
23-A and 23-B). 
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Table 23-A: The effect of vitamin C on having trouble 
with memory in MS patients. 

 

Parameter (have trouble 
with memory) 
(Mean ± S.E.) 

 
Patients 
(Control) 

Patients were 
administered 

vitamin C 

First Visit 2.8 ± 1.47 2.8 ± 1.60 

Second Visit 2.8 ± 1.47 3.2 ± 1.57 

Table 23– B showed the number of patients having trouble 
with memory in patients in the control group or vitamin C 
did not show any changes in having trouble with memory 
in the second visit compared to the first visit. 

Table 23-B: The number of patient’s cases having trouble 
in memory 

 

 

 
Parameter 

(Have 
trouble with 
memory) 

 
 

 
Visit 

1-all of tim
e 

2-m
ost of tim

e 

3-som
e of tim

e 

4-a little tim
e 

5-none of tim
e 

 
Patients 
(Control) 

First visit 6 2 5 4 3 

Second visit 6 2 5 4 3 

 
Vitamin C 

First visit 6 5 3 2 1 

Second visit 2 4 7 3 6 

During the past 4 weeks, how much of a problem was the 
lack of sexual interest? 

Lack of sexual interest was not changed in patients 
administered vitamin C (P = 0.345) in the second visit 
compared to the first visit; also, patients’ lack of sexual 
interest was not changed in the control group (P = 1) in the 
second visit compared to the first visit (Table 24-A and 24-B). 

Table 24-A: The effect of vitamin C on the lack of sexual 
activity of MS patients 

 

Parameter (lack of sexual 
interest) 

(Mean ± S.E.) 

Patients 
(Control) 

Patients were 
administered vitamin C 

First Visit 1.6 ± 1.04 1.4 ± 0.88 

Second Visit 1.6 ± 1.04 1.5 ± 0.96 

Table 24– B showed that the number of patients who lack 
sexual interest who were administered vitamin C had no 
change in the second visit compared to the first visit; also, 
the number of patients in the control group, in the second 
visit, did not show any changes in the lack of sexual 
interest compared to the first visit. 

Table 24-B: The number of patient cases with a lack of 
sexual interest 

 

 
 

 
Parameter 

(Lack of sexual 
activity) 

 
 
 

 
Visit 

1-not a problem
 

2- a little problem
 

3-som
ew

hat of a problem
 

4-very m
uch problem

 

 
Patients 
(Control) 

First visit 13 3 2 2 

Second visit 13 3 2 2 

 
Vitamin C 

First visit 17 1 2 2 

Second visit 17 1 4 0 

During the past 4 weeks, how much did pain interfere with 
your enjoyment of life? 

Results showed that patients who received vitamin C enjoyed 
life much better (P = 0.020) on the second visit compared 
to the first visit; also, patients’ enjoyment of life was not 
changed in the control group (P = 0.798) in the second visit 
compared to the first visit (Table 25-A and 25-B). 

Table 25-A: The effect of vitamin C on the enjoyment of 
life of MS patients. 

 

Parameter (Enjoyment 
of life) 

(Mean ± S.E.) 

 
Patients 
(Control) 

 
Patients were admin-

istered vitamin C 

First Visit 3.2 ± 1.19 3.7 ± 1.35 

Second Visit 3.1 ± 1.25 2.8 ± 0.99 * 

*, Significantly different from the first visit at P ≤ 0.05 

Table 25– B showed that the number of patients administered 
vitamin C was much better in the second visit compared to 
the first visit; while the number of patients in the control 
group did not show any changes in the enjoyment of life in 
the second visit compared to the first visit. 

Table 25-B: Number of patient cases enjoying life. 
 

 
Parameter 

(Enjoyment of 
life) 

 

 
Visit 

1-not at all 

2- slightly 

3-m
oderately 

4-quite a bit 

5-extrem
ely 

Patients 
(Control) 

First visit 3 0 10 4 3 

Second visit 1 1 11 4 3 

 
Vitamin C 

First visit 1 2 11 3 4 

Second visit 1 6 10 2 3 
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Overall, how would you rate your own quality of life? 

Results show the quality of life was improved in patients 
administered vitamin C (P = 0.018) in the second visit 
compared to the first visit; while the quality of life, in the 
second visit, was not improved in patients of the control 
group (P = 0.318), compared to the first visit (Table 26-A 
and 26-B). 

Table 26-A: The effect of vitamin C on the quality of life 
of MS patients. 

 

Parameter (Rate quality of 
life) 

(Mean ± S.E.) 

Patients 
(Control) 

Patients 
administered 

vitamin C 

First Visit 4.9 ± 1.23 5.7± 1.46 

Second Visit 5.3 ± 1.26 6.8 ± 1.25 * 

*, Significantly different from the first visit at P ≤ 0.05 

Table 26– B showed that the number of patients 
administered vitamin C was much better in the second 
visit compared to the first visit. The number of patients in 
the control group did not show any changes in the rate of 
quality of life compared to the first visit. 

Table 26-B: The number of patient cases with the rate of 
quality of life 

  
(Param

eter (Rate quality of life 

 
Visit 

1 (The w
orst quality of life) 

 
 
 
 

 
2 

 
 
 
 

 
3 

 
 
 
 

 
4 

 
 
 
 

 
5 

 
 
 
 

 
6 

 
 
 
 

 
7 

 
 
 
 

 
8 

 
 
 
 

 
9 

(The best quality of life) 10 

 
Patients 

(Control) 

First visit 0 1 2 2 8 6 1 0 0 0 

Second 
visit 

 
0 

 
0 

 
3 

 
0 

 
8 

 
5 

 
4 

 
0 

 
0 

 
0 

 

 
Vitamin C 

First visit 0 0 3 0 6 7 2 4 0 0 

Second 
visit 

 
0 

 
0 

 
0 

 
1 

 
2 

 
5 

 
8 

 
4 

 
2 

 
0 

DISCUSSION 
Most Patients with MS suffer from vitamin C deficiency. 
Administration of vitamin C improves a patient’s general 
health, reduces bodily pain, reduces pain interference with 
normal work, increases the feeling of energy, decreases 
feelings of frustration and depression, and increases 
enjoyment of life and quality of life. 

Patients with MS suffer from vitamin C deficiency. Multiple 

sclerosis is a chronic inflammatory disease of the CNS 
associated with demyelination, neurodegeneration, and 
increased oxidative stress.7 High levels of oxidative stress 
are associated with inflammation and play an important 
role in the pathogenesis of multiple sclerosis.8 Vitamin 
C, as an antioxidant, is considered to be an important 
neuroprotective agent.16 The blood of MS patients shows 
signs of significant oxidative stress manifested by low 
levels of some of the antioxidants.17 There is significant 
evidence that the pathogenesis of several neurological 
diseases, including MS, may involve the generation 
of reactive oxygen species (ROS) and/or reactive 
nitrogen species (RNS) associated with mitochondrial 
dysfunction.18 Vitamin C, as an antioxidant, has a 
protective role in neurons (inhibition of apoptosis) and 
is involved in nerve regeneration.19,20 Oligodendrocytes, 
a type of glial cells that produce the myelin sheath, are 
susceptible to oxidative stress due to lower levels of 
antioxidant enzymes and free radical scavengers, and high 
levels of polyunsaturated fatty acids and iron. Oxidative 
stress could also inhibit the expression of myelin genes in 
human primary oligodendrocytes through H

2
O

2
.21 

Vitamin C has a role in the synthesis of collagen, which is 
essential for the formation of myelin in Schwann cells, and 
that have raised the hypothesis that this compound could 
be useful for the prevention and/or treatment of multiple 
sclerosis.14 Vitamin C in this study showed improvement 
of some symptoms of MS. 

The serum levels of Vitamin C were evaluated in 24 
patients with multiple sclerosis and 24 healthy sex◻ and 
age◻matched individuals as controls. It was observed that 
the levels of Vitamin C were decreased in the serum of 
patients with multiple sclerosis during an attack, an effect 
associated with increased oxidative burden, as reflected 
by increased lipid peroxidation product.22 

Administration of vitamin C by MS patients increases 
general health, where there is significantly better general 
health on the second visit compared to the first visit in 
the vitamin C-administered group. Vitamin C is one of 
the important and essential vitamins for human health; 
it is needed for many physiological functions in human 
biology and is essential for collagen, carnitine, and 
neurotransmitter biosynthesis. Many health benefits have 
been attributed to vitamin C, such as antioxidant, anti-
atherogenic, anti-carcinogenic, and immunomodulator 
effects.23 

Vitamin C plays an important role in the maintenance 
of collagen, which represents about one-third of the 
total body protein. It constitutes the principal protein 
of skin, bones, teeth, cartilage, tendons, blood vessels, 
heart valves, intervertebral discs, cornea, and eye lens; 
also, it participates in the synthesis of myelin sheath in 
the central and peripheral nervous system. An increase 
in collagen synthesis due to vitamin C would increase 
membrane mechanical integrity and cohesion.24 Vitamin C 
enhances the immune system by elevating the production 
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of infection-fighting white blood cells and endogenous 
interferon levels.25 The interferon family of cytokines is 
secreted by many immune and non-immune cell types, 
including macrophages, lymphocytes, fibroblasts, and 
endothelial cells.26 

Administration of vitamin C by MS patients decreases the 
bodily pain feeling, and less pain interferes with normal 
work. Recent epidemiological evidence has indicated 
an association between suboptimal vitamin C status and 
spinal pain. Furthermore, accumulating evidence indicates 
that vitamin C administration can exhibit analgesic 
properties in some clinical conditions.27,28 Several recent 
clinical studies have shown that vitamin C administration 
to patients with chronic regional pain syndrome decreases 
their symptoms.29,30 Several mechanisms have been 
proposed for vitamin C’s analgesic properties through a 
novel analgesic mechanism for vitamin C; as a cofactor 
for the biosynthesis of amidated opioid peptide; it is well 
established that vitamin C participates in the amidation of 
peptides, through acting as a cofactor for peptidyl-glycine 
α-amidating monooxygenase, the only enzyme known to 
amidate the carboxy-terminal residue of neuropeptides 
and peptide hormones.31 

The impact of vitamin C on pain relief is explained 
by various mechanisms. First, vitamin C has anti-
inflammatory effects by stimulating cAMP production, 
which in turn elevates the production of steroids in the 
ACTH. Secondly, vitamin C works to help decrease blood 
calcium levels and enhance calcium uptake in bone. As a 
result, bone pain is relieved.25 

Administration of vitamin C by MS patients increases 
feelings of energy. Vitamin C is essential for the synthesis 
of muscle carnitine (β-hydroxy butyric acid); it acts as a co-
factor for hydroxylation involved in carnitine synthesis.24 

Carnitine is required for the transport and transfer of 
fatty acids into mitochondria, where it can be used for 
energy production.32 It was discovered that vitamin C also 
supports the body’s energy generation; the mechanism of 
ergogenic activity of vitamin C is probably due to vitamin 
C’s oxidation-reduction potential, capable of providing 
necessary electrons to the electron transport system in the 
mitochondria for increased energy production.25 

Administration of vitamin C by MS patients decreases 
the feeling of frustration and depression. Vitamin C has a 
significant role in modulating neurotransmitter synthesis 
and release in the brain. The functions of vitamin C in 
the brain include acting as a cofactor for dopamine 
beta-hydroxylase in the conversion of dopamine to 
noradrenaline, involvement in the modulation of both 
dopaminergic and glutamatergic neurotransmission, and 
regulation of catecholamine and acetylcholine release 
from synaptic vesicles.33 In people with depression, 
there may be a decrease in the amount of these 
neurotransmitters available, which can cause symptoms 
like loss of interest or pleasure in activities, changes in 
appetite or sleep, and feelings of anxiety.34 Research has 

shown that depression is associated with changes in the 
structure and function of the brain; these changes can lead 
to a decrease in the activity of certain neurotransmitters, 
such as serotonin and norepinephrine, which can result 
in symptoms such as low mood, lack of pleasure, and 
disturbed sleep.35 Neurotransmitters in the brain, such 
as serotonin, norepinephrine, and dopamine, can lead 
to changes in a person’s mood, energy, and overall 
mental state.34 These neurotransmitters are monoamines; 
more specifically, norepinephrine is believed to have 
a particular effect on anxiety and attention; depression 
occurs when there is too little norepinephrine in certain 
brain circuits. Serotonin especially affects obsessions and 
compulsions, while dopamine is involved in pleasure, 
motivation, and engagement. Serotonin is thought to be 
a major neurotransmitter that can even regulate other 
neurotransmitters.36,37 

Reduced dopamine levels can contribute to depression 
in some people. Dopamine creates positive feelings 
associated with reward or reinforcement that motivate 
individuals to continue with a task or activity.38 Dopamine 
plays an important role in regulating the drive to seek 
out rewards, as well as the ability to obtain a sense of 
pleasure. Low dopamine levels may in part explain why 
many depressed patients or people don’t derive the same 
sense of pleasure from activities or people that they did 
before becoming depressed.39,40 

Vitamin C also has antioxidant properties in the brain, 
limiting the damage caused by ischemia-reperfusion 
injury and protecting against glutamate excitotoxicity.14 
Many studies have shown that vitamin C deficiency is 
associated with an increase in depression and cognitive 
impairment.33,41 

Administration of vitamin C by MS patients increases 
the enjoyment of life and also the quality of life. In this 
study, patients reported significantly better change in 
MSQOL-29 questionnaire for physical, emotional, and 
cognitive function after administration of vitamin C. 
Patients suffered less bodily pain and less pain interfered 
with normal activity; also, they reported significantly 
better change in general health, feeling a lot of energy, 
and reduced frustration after administration of vitamin 
C. All this consequently leads to improvement in the rate 
of quality of life and enjoyment of life. In terminal MS 
patients, the quality of life is as important as the cure. 
The use of vitamin C is considered a safe and effective 
therapy to improve the quality of life of multiple sclerosis 
patients. 

CONCLUSION 

In conclusion, vitamin C shows improvement in some 
MS symptoms, where it has a positive impact on general 
health, pain relief, energy generation, less feeling 
frustrated, enjoyment of life, and quality of life. The use 
of vitamin C is considered safe and effective in improving 
the quality of life of multiple sclerosis patients. 



Summaya D. Ashour, Suhera M. Aburawi and Waleed S. Ali 

54 

 

 

 

REFRENCES 
1. Jakimovski D, Eckert S P, Zivadinov R, Weinstock-Guttman B 
(2021) Considering patient age when treating multiple sclerosis 
across the adult lifespan. Expert Review of Neurotherapeutics, 
21(3), 353-364. https://doi.org/10.1080/14737175.2021.188608 
2 

2. Reipert B (2004) Multiple sclerosis: a short review of the 
disease and its differences between men and women. The 
Journal of Men’s Health and Gender, 1(4), 334-340. https://doi. 
org/10.1016/j.jmhg.2004.10.005 

3. Bove R and Chitnis T (2013) Sexual disparities in the 
incidence and course of MS. Clinical Immunology, 149(2), 201- 
210. https://doi.org/10.1016/j.clim.2013.03.005 

4. Sahraian M A, Sahebkar M, Dehghani R, Derakhshan-
Jazari M, Kazami-Moghaddam V, Kouchaki E (2017) Multiple 
sclerosis-A disease on a dramatically rising trend in Iran: 
Review of possible reasons. Iran J Neurol, 16(1), 34-40. https:// 
www.ncbi.nlm.nih.gov/pmc/articles/PMC5506754/ 

5. Joy J E and Johnston R B Jr (2001) Current Status and 
Strategies for the Future. Institute of Medicine (US) Committee 
on Multiple Sclerosis. Washington (DC): National Academies 
Press (US). https://doi.org/10.17226/10031 

6. Gilgun-Sherki Y, Melamed E, Offen D (2004) The role of 
oxidative stress in the pathogenesis of multiple sclerosis: the 
need for effective antioxidant therapy. Journal of Neurology, 
251, 261-268. https://doi.org/10.1007/s00415-004-0348-9 

7. Fischer M, Sharma R, Lim L, Haider L, Frischer J, Drexhage 
J, Lassmann H (2012) NADPH oxidase expression in active 
multiple sclerosis lesions in relation to oxidative tissue damage 
and mitochondrial injury. Brain, 135(3), 886-899. https://doi. 
org/10.1093/brain/aws012 

8. Ohl K, Tenbrock K, Kipp M (2016) Oxidative stress 
in multiple sclerosis: Central and peripheral mode of 
action. Experimental Neurology, 277, 58-67. https://doi. 
org/10.1016/j.expneurol.2015.11.010 

9. Wingerchuk D, Lucchinetti C and Noseworthy J 
(2001) Multiple sclerosis: current pathophysiological 
concepts. Laboratory Investigation, 81(3), 263-281. https://doi. 
org/10.1038/labinvest.3780235 

10. Goldenberg M (2012) Multiple sclerosis review. P & T: A 
Peer-Reviewed Journal for Formulary Management, 37(3), 175- 
184. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3351877/ 

11. Rose R and Bode A (1993) Biology of free radical 
scavengers: an evaluation of ascorbate. The FASEB Journal, 
7(12), 1135-1142. https://doi.org/10.1096/fasebj.7.12.8375611 

12. Harrison F and May J (2009) Vitamin C function in the 
brain: vital role of the ascorbate transporter SVCT2. Free 
Radical Biology and Medicine, 46(6), 719-730. https://doi. 
org/10.1016/j.freeradbiomed.2008.12.018 

13. Eldridge C, Bunge M, Bunge R, Wood P (1987) 
Differentiation of axon-related Schwann cells in vitro. I. Ascorbic 
acid regulates basal lamina assembly and myelin formation. The 

Journal of Cell Biology, 105(2), 1023-1034. https://doi. 
org/10.1083/jcb.105.2.1023 

14. Moretti M, Fraga D, Rodrigues A (2017) Ascorbic acid 
to manage psychiatric disorders. CNS Drugs, 31(7), 571- 
583. https://doi.org/10.1007/s40263-017-0446-8 

15. Rosato R, Testa S, Oggero A (2015) Quality of life and 
patient preferences: identification of subgroups of multiple 
sclerosis patients. Qual Life Res, 24, 2173-2182. https://doi. 
org/10.1007/s11136-015-0952-4 

16. Kocot J, Luchowska-Kocot D, Kiełczykowska M, Musik I, 
Kurzepa J (2017) Does vitamin C influence neurodegenerative 
diseases and psychiatric disorders? Nutrients, 9(7), 659. https:// 
doi.org/10.3390/nu9070659 

17. Allan Butterfield D, Castegna A, Drake J, Scapagnini G, 
Calabrese V (2002) Vitamin E and neurodegenerative disorders 
associated with oxidative stress. Nutritional Neuroscience, 5(4), 
229-239. https://doi.org/10.1080/10284150290028954 

18. Calabrese V, Lodi R, Tonon C, D’Agata V, Sapienza 
M, Scapagnini G, Butterfield D (2005) Oxidative stress, 
mitochondrial dysfunction and cellular stress response in 
Friedreich’s ataxia. Journal of the Neurological Sciences, 233(1-
2), 145-162. https://doi.org/10.1016/j.jns.2005.03.012 

19. Wang J, Wen L, Huang Y, Chen Y, Ku M (2006) Dual effects of 
antioxidants in neurodegeneration: direct neuroprotection against 
oxidative stress and indirect protection via suppression of glia-
mediated inflammation. Current Pharmaceutical Design, 12(27), 
3521-3533. https://doi.org/10.2174/138161206778343109 

20. Travica N, Ried K, Hudson I, Sali A, Scholey A, Pipingas 
A (2020) The contribution of plasma and brain vitamin C on age 
and gender-related cognitive differences: a mini-review of the 
literature. Frontiers in Integrative Neuroscience, 14, 47. https:// 
doi.org/10.3389/fnint.2020.00047 

21. Vodjgani M, Salehi Z, Izad M (2020) The influence of 
reactive oxygen species in the immune system and pathogenesis 
of multiple sclerosis. Autoimmune Diseases, 2020. https://doi. 
org/10.1155/2020/5793817 

22. Besler H T, Çomoğlu S, OkÇu Z (2002) Serum levels 
of antioxidant vitamins and lipid peroxidation in multiple 
sclerosis. Nutritional Neuroscience, 5(3), 215-220. https://doi. 
org/10.1080/10284150290029205 

23. Naidu K (2003) Vitamin C in human health and disease is 
still a mystery? An overview. Nutrition Journal, 2, 1-10. https:// 
doi.org/10.1186/1475-2891-2-7 

24. Chambial S, Dwivedi S, Shukla K, John P, Sharma P (2013) 
Vitamin C in disease prevention and cure: an overview. Indian 
Journal of Clinical Biochemistry, 28, 314-328. https://doi. 
org/10.1007/s12291-013-0375-3 

25. Yeom C, Jung G, Song K (2007) Changes of terminal 
cancer patients’ health-related quality of life after high dose 
vitamin C administration. Journal of Korean Medical Science, 
22(1), 7-11. https://doi.org/10.3346/jkms.2007.22.1.7 

26. Cayrol C and Girard J (2018) Interleukin-33 (IL-33): a 



The Therapeutic Potential of Ascorbic Acid in Enhancing Health-Related Quality of Life and Modulating Relapse 
Rates in Multiple Sclerosis Patients: A Clinical Study in West Libya 

55 

 

 

 

nuclear cytokine from the IL-1 family. Immunological Reviews, 
281(1), 154-168. https://doi.org/10.1111/imr.12619 

27. Mehmet U, Gonul G, Ahmet S, Muammer K (2021) The 
effects of vitamin D, C, E and zinc supplementation in chronic 
non-specific low back pain. Open Journal of Pain Medicine, 
5(1), 008-011. https://doi.org/10.17352/ojpm.000024 

28. Jacques H, Jérôme V, Antoine C, Lucile S, Valérie D, 
Amandine L, Olivier B (2021) Prospective randomized study of 
the vitamin C effect on pain and complex pain regional syndrome 
after total knee arthroplasty. International Orthopaedics, 45, 
1155-1162. https://doi.org/10.1007/s00264-020-04936-9 

29. Shibuya N, Humphers J, Agarwal M, Jupiter D (2013) 
Efficacy and safety of high-dose vitamin C on complex regional 
pain syndrome in extremity trauma and surgery—systematic 
review and meta-analysis. The Journal of Foot and Ankle 
Surgery, 52(1), 62-66. https://doi.org/10.1053/j.jfas.2012.08.003 

30. Aïm F, Klouche S, Frison A, Bauer T, Hardy P (2017) 
Efficacy of vitamin C in preventing complex regional pain 
syndrome after wrist fracture: A systematic review and meta-
analysis. Orthopaedics & Traumatology: Surgery & Research, 
103(3), 465-470. https://doi.org/10.1016/j.otsr.2016.12.021 

31. Carr A and McCall C (2017) The role of vitamin C in 
the treatment of pain: new insights. Journal of Translational 
Medicine, 15, 1-14. https://doi.org/10.1186/s12967-017-1179-7 

32. Longo N, Frigeni M, Pasquali M (2016) Carnitine 
transport and fatty acid oxidation. Biochimica et Biophysica 
Acta, 1863(10), 2422-2435. https://doi.org/10.1016/j. 
bbamcr.2016.01.023 

33. Plevin D and Galletly C (2020) The neuropsychiatric effects 
of vitamin C deficiency: a systematic review. BMC Psychiatry, 
20(1), 315. https://doi.org/10.1186/s12888-020-02730-w 

34. Trifu S C, Trifu A C, Aluaş E, Tătaru M A, Costea R V 
(2020) Brain changes in depression. Rom J Morphol Embryol, 

61(2), 361-370. https://doi.org/10.47162/RJME.61.2.06 

35. Brigitta B (2002) Pathophysiology of depression and 
mechanisms of treatment. Dialogues in Clinical Neuroscience, 
4(1), 7-20. https://doi.org/10.31887/DCNS.2002.4.1/bbondy 

36. Lee S, Jeong J, Kwak Y et al (2010) Depression research: 
where are we now? Molecular Brain, 3, 8. https://doi. 
org/10.1186/1756-6606-3-8 

37. Jaffer U, Izwan E S, Azimi N D, Zaidi R J, Abdullah S N, 
Nassir C M, Osman R A (2024) Dopamine, serotonin, and the 
pursuit of balance: neurobiological and Islamic perspectives on 
motivation–a narrative review. Int J Educ Psychol Couns, 56(9), 
997-1012. https://doi.org/10.35631/IJEPC.956062 

38. Juárez Olguín H, Calderón Guzmán D, Hernández García 
E, Barragán Mejía G (2016) The role of dopamine and its 
dysfunction as a consequence of oxidative stress. Oxidative 
Medicine and Cellular Longevity, 2016, 9730467. https://doi. 
org/10.1155/2016/9730467 

39. Regiane Joca S, Araujo Moreira F, Wegener G (2015) 
Atypical neurotransmitters and the neurobiology of 
depression. CNS & Neurological Disorders-Drug Targets, 
14(8), 1001-1011. https://www.ingentaconnect.com/content/ 
ben/cnsnddt/2015/00000014/00000008/art00009 

40. Watson R, Harvey K, McCabe C, Reynolds S (2020) 
Understanding anhedonia: A qualitative study exploring loss 
of interest and pleasure in adolescent depression. European 
Child & Adolescent Psychiatry, 29(4), 489-499. https://doi. 
org/10.1007/s00787-019-01364-y 

41. Yosaee S, Keshtkaran Z, Abdollahi S, Shidfar F, Sarris 
J, Soltani S (2021) The effect of vitamin C supplementation 
on mood status in adults: A systematic review and meta-
analysis of randomized controlled clinical trials. General 
Hospital Psychiatry, 71, 36-42. https://doi.org/10.1016/j. 
genhosppsych.2021.04.006 


