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ABSTRACT
Multiple sclerosis (MS) is one of the most common neurological disorders, which causes non-
trauma in young adults in many countries. An important symptom of a disease is the presence
of plaque in the brain or the spinal cord, which includes a demyelination region along with relative
preservation of axons that may vary in acute and chronic stages. This review was conducted using
related keywords through searching in scientific databases. Assessing the related papers showed
that in general, MS is recognized as an autoimmune disease with genetic background caused by
uncertain environmental factors. Epidemiological effects based on race, sex, geographical location
are strongly linked to the frequency, types and severity of the disease. Vitamin D, infection, smoking
and diet have been reported to be potential factors associated with MS. Due to the importance of
these factors in MS disease, the control of them is potentially useful to prevent the disease and the
rapid progression and exacerbation of its symptoms.
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INTRODUCTION
Multiple sclerosis (MS) is one of the most common
neurological disorders and is one of the causes of non-
trauma in young adults in many countries 1. It is a
chronic and progressive disease of the central ner-
vous system, which can infrequently affect the pe-
ripheral nerves and may lead to associated symptoms
and complications2,3. The pathogenesis of this dis-
ease is not fully understood. The activation of im-
mune mechanisms against myelin antigen appears to
be involved in the development of the disease, which
can be due to genetic, environmental and immuno-
logical factors4–6. Usually, the first manifestations of
the disease appear in patients aged 20 to 40 years old
with symptoms such as anxiety, weakness, imbalance,
visual impairment, and mental changes such as de-
pression, disappointment, and reduced ability to re-
solve problems7–9. There are more than 400,000 peo-
ple in North America, around 500,000 people in Eu-
rope, and 2.5million peopleworldwide affected by the
disease 10.
MS is seen in both recurrent and progressive forms
(primary or secondary) and is divided into primary
and secondary progression based on the course of
the disease and the occurrence of symptoms in the
form of an attack-recovering type with a prevalence
of about 70%11,12. An important symptom of the
disease is the presence of plaque in the brain or the

spinal cord, which includes a demyelination region
along with the relative preservation of axons that vary
in acute and chronic stages13. Despite the advances
in medical science in recent years, there is currently
no definitive and eradicating treatment for MS. Most
of the existing treatments reduce the symptoms or
slow the progression of disease. Therefore, rapid de-
tection and diagnosis of disease and control during
this time, can prevent severe complications and un-
controllable progress14. Considering the migration
pattern of people around the world, one of the no-
table features of the global distribution of MS is that,
with increasing latitude in the north and south of the
equator, the probability of occurrence of the MS also
increases several times, which indicates not only ge-
netic factors play an important role but environmen-
tal factors can also affect the disease 15,16. The present
review was conducted to evaluate recent evidence on
the potential environmental risk factors involved in
the incidence of MS.

SEARCH STRATEGY AND RESULTS
This review was conducted using the keywords
of ”multiple sclerosis,” ”factors”, and ”risk factors”
through searching in the scientific databases of
PubMed, Scopus, and Web of Science, focusing on
articles published over the recent years. Unrelated
sources and articles were removed. Assessing the re-
lated papers showed that in general, MS is recognized
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as an autoimmune disease in the background of ge-
netic factors caused by uncertain environmental fac-
tors. Epidemiological effects based on race, gender
and geographical location are strongly linked to the
frequency, characteristics, severity and progression of
the disease 17. Different environmental factors play a
role in the pathogenesis and progression of MS. Some
of the most important ones are discussed in the fol-
lowing.

VITAMIN D
Vitamin D is a hormone that is made up of two forms
of D2 and D3 (D3 forms with sunlight in the skin) 1.
Recent epidemiological studies have shown that the
association between low vitamin D levels and in-
creased probability of MS is likely to be due to the
anti-inflammatory effects of vitamin D and its poten-
tial effects on cytokine levels18,19. Many studies show
the effect of vitamin D on growth and maturation of
immune cells such as macrophages, dendritic cells, T
cells and B cells20. Since sun exposure induces vita-
min D3 synthesis from the skin21, it is assumed that
exposure to the sun in early childhood is associated
with a reduction in the risk of MS 19. Studies have
indicated that vitamin D is also essential in improv-
ing regulatory function for autoimmune disease con-
trol22,23.

INFECTION
Although the most important factor in the occur-
rence of MS is genetics, environmental factors play
an important role in the development of the disease
as well as its recurrence. Among the environmen-
tal factors, infectious agents can also have a poten-
tial for pathogenesis24. There are different assump-
tions about which infectious agents, and how they
are involved in the process of occurrence and pro-
gression of the disease. In studies that were carried
out, different microorganisms involving in the inci-
dence and development of MS include Human Type-
6 herpesvirus, Human Type-4 herpesvirus, Chlamy-
dia pneumonia, torque teno virus, and Epstein-Barr
viruses (EBV) 23,25. Meanwhile, EBV is important
in the development of this disease. EBV is a dou-
ble strain DNA virus of the family of herpes viruses,
and 90% of the general population in the first decade
of life is likely to be infected. The virus remains in
memory cells permanently26, and can cause infec-
tious mononucleosis in case of severe contamination.
Although the mechanism for the participation of
other infections in the incidence of MS is still un-
clear, in the case of EBV, it is believed that the expo-
sure to the infection may increase the risk of MS 14.

Various hypotheses about the function mechanism of
this virus have been proposed, including the exces-
sive activation of B and T lymphocytes during infec-
tious mononucleosis, stimulation of B lymphocytes,
cross-reactivity of viral antigens withmyelin antigens,
etc. Besides, EBV-infected cells in the white and gray
matter of MS patients may induce T cell lympho-
cyte responses that ultimately damage the surround-
ing tissues26. Research has shown that the risk of
MS in people with infectious mononucleosis is 2-3
times higher27. It has also been stated that the preva-
lence ofMS patients not infected with EBV is less than
0.01%28.
Accordingly, although this virus is not the main cause
of MS, it is necessary to develop disease progres-
sion. Recent studies have shown that antibodies
against bacterial antigens, such as Acinetobacter and
Pseudomonas aeruginosa, is significantly increased in
MS29. These bacterial antigens are likely to interact
with the myelin peptides30, causing the immune sys-
tem to attack and demyelinate nerve cells.

SMOKING
Although many studies point to the role of cigarette
smoking in the incidence of MS, there is still insuf-
ficient evidence for its definite role in the incidence
of MS29. Smoking may be responsible for the re-
currence of MS. A study conducted on American
women showed that the incidence ofMS in smokers is
60% higher than non-smokers and increases the like-
lihood of its occurrence in people who are exposed
to smoke30. Cigarette compounds, such as nicotine
and tobacco, cause this problem in the immune sys-
tem. Researchers have shown that nicotine increases
blood flow in the cerebral capillaries and increases the
penetration of the solution into the blood brain bar-
rier, and ultimate leakage from the blood brain bar-
rier is suggested to be a factor in the development of
MS31,32. Another possibility is that some compounds
in cigarettes may have direct toxic effects on the cen-
tral nervous system and cause myelin loss of neu-
rons33. Studies have shown that antibodies against
chlamydia pneumoniae are more common in smok-
ers than non-smokers34. Therefore, cigarette smok-
ing is considered as a factor in increasing the dura-
tion and severity of respiratory infections, which may
lead to infection-inducedMS35. Literature has shown
that smoking can decrease the activity of indole amine
2,3-dioxygenase, increase the activity of the renin-
angiotensin system and the levels of some of the cy-
tokines, which can accelerate the course ofMS disease
and exacerbate its symptoms 36. Based on studies that
have been conducted to study the effect of smoking on
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the risk of incidence and developingMS, there was no
relationship between the risk of MS and early stages
of smoking, however, 10 years after the cessation of
smoking, the risk decreases 37.

DIET
Other environmental factors that can increase the risk
of MS include personal diets, which can directly or
indirectly affect cellular elements26. Several studies
have been done to show that a diet based on high fat,
cholesterol, sugars, and salt can exacerbate or increase
the incidence of MS38. It is the fact that excessive fat
intake causes obesity and increases the body mass in-
dex. It has been reported that there is a direct cor-
relation between the body mass index and the risk of
MS, specially in young ages39. Sodium intake is also
associated with obesity and changes in body fat com-
positions, which plays a role in the incidence ofMS 40.
However, unlike exposure to sunlight, vitamin D and
infection, diet is not important due to the lack of evi-
dence, but is important for the progression of the dis-
ease29.

DISCUSSION AND CONCLUSION
MS is a central nervous system disease that affects
many people in the world, especially young women,
with the mechanism of myelin loss in different parts
of the nervous system. Yet, the underlying cause of
MS is not clear3. Genetic and environmental factors
are likely to contribute to the disease. A study of MS
in Canada showed that the incidence ofMS in women
was significantly higher thanmen, which probably de-
pends on the rate of change in the environment and
the interaction of the gene with the environment41.
This difference is reported to be 3 to 1 in some stud-
ies, which indicates the role of environmental factors,
hormonal differences, and in particular, the different
geographical conditions and environments in the in-
cidence of MS 42.
In this paper, we outline the risk factors forMS patho-
genesis, such as vitamin D, exposure to sunlight, in-
fection, cigarette, diet, and possible mechanisms for
the emergence of MS. In different studies, while in-
troducing cigarettes as a factor in preventing MS 43,
smoking has been identified as a factor in the ac-
celerated process of MS and its symptoms36. We
have mentioned the impact of infection on MS with
various bacterial and viral pathogens, especially the
EBV virus, which can be essential to contribute to the
pathogenesis of this disease 23,25,29. It is worth not-
ing that some studies also referred to the effects of
parasites on the onset of the disease and its impact

on the process16. Other infectious agents, as an en-
vironmental factor, can be associated with fungal in-
fections. HLA-DRB1 allele, which is the most impor-
tant genetic risk factor for MS, is associated with fun-
gal infections. Many cytokines and markers involved
in fungal infection such as interleukin 17, chitotriosi-
dase and antibodies against fungus are also involved
in MS disease and can be pathogenic44. In relation to
the diet, the conducted experiments prevented peo-
ple with MS from a high-fat diet, high in cholesterol,
sugar, and sodium, to prevent the exacerbation of dis-
ease symptoms38. Therefore, due to the importance
of these factors in MS disease, the control of them by
prevention and/or care is potentially useful to prevent
the disease, and also because of the progression ofMS,
thesemeasures to prevent the rapid progression of the
disease and exacerbate its symptoms are essential.
Due to the progression of MS, today, there are many
different treatments for MS patients that can prevent
the exacerbation of the symptoms and progression.
The primary goal ofMS treatment is to reduce the rate
of relapse and reduce the progression of the disease.
Many studies on the natural history ofMS have shown
thatMS can occur in two stages. The first stage is asso-
ciated with a relative inflammation, which varies from
time to time and until the benign disease disability it
will take. The second stage and phase of the disease
last for several years until the disease progresses in
a uniform period. Research has shown that the first
phase of the disease is likely to be better suited to start
treatment and is best effective45.
Since B lymphocytes play an essential role in the
pathogenesis of MS, the first line of treatment for MS
disease is the use of ocrelizumab, which unlike the old
drugs targeting T cells, targets significant cause of the
pathogenesis of the disease that attacks and destroys
CD20+ B lymphocytes46. Ocrelizumab is superior
to interferon beta in preventing recurrence of the dis-
ease, which is used in the treatment of advanced pri-
mary MS46,47.
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