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• In this slide 

• For your better perceive , used from:

A. Several coloured words , include:

1. Red colour: maintain to yourself  Brain ??

2. Green colour: important words 

Also

B. Several Underlined  &                      words for most 

Emphasization

• Let’s Go !!
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 Immune system:is a system of biological structures 
and processes within an organism that protects
against Disease.

Innate Immune Adaptive Immune

Response is non-specific Pathogen and antigen specific 
response

No immunological memory Eposure leads to immunological 
memoryx

Found in nearly all forms of life Found only in jawed vertebrates

does not confer long-
lasting immunity against a 
pathogen

Confer long-lasting Immunity 
against a pathogen , if  pathogen 
infect the body more than once.
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Part:1

• What is MS?
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• Multiple Sclerosis (MS): is a Human disease of the 
CNS that is characterized by an inflammatory 
process followed by                          and
loss. This disease was first discribed by Jean-Marie 
Charcot (French neurologist) in 1868.
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it is more common in 
women than in men
and usually with an 
onset between the 
ages of 20 and 40
years of age. There 
are approximately 
400,000 individuals 
diagnosed with MS   
in the United States, 
and it is estimated 
that there are 
between 1.25 and 
1.5 million cases 
worldwide.
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• In MS ,                                     respond to self-Ags by 
inducing inflammation and attack the CNS, causing the 
axonal damage.

• Although the Etiology of MS is unknown, but it is 
generall believed that Multifactorial (genetic, 
immunologic,environmental factors ) are involved.

• The proposed pathogenesis of MS has two main 
components: inflammatory Demyelination and axonal 
degeneration . 

1. demyelination of nerve fibers causes significant 
neurological impairment including sensory and motor 
disturbances, vision loss and paralysis.Inflammation
is often associated with demyelination.

2. Axonal damage and neuronal loss 
(neurodegeneration) have also been reported in MS,

Autoreactive cells 
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• Which results in brain atrophy and permanent 
neurological damage, particularly cognitive 
decline,In general, it is hypothesized that 
inflammatory demyelination causes secondary 
axonal degeneration.

• The lack of lymphatic drainage, the lack of major 
histocompatibility complex (MHC) molecule 
expression by parenchymal cells as well as the anti-
inflammatory environment of the CNS were, in 
addition, accounted for its immune privileged status
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why CNS is susceptible to immune attacks ؟

Answer: CNS is Strile fluid.

resulting in neuroinflammation, which is commonly 

observed in autoimmune disorders, like Multiple 

sclerosis (MS) or Neuromyelitis optica (NMO).
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Part: 2

• Agents of MS?

• Nutrients

• Genetics

• Micro organisms
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Attention: Hypothesises about Role Micro 
organisms  induce MS

 Two possibilities of how microbes can initiate 
autoimmunity have been envisaged:

1. Molecular mimicry

2. Bystander activation

1) The original concept of molecular mimicry refers to 
the cross-recognition of a self- and a microbial 
antigen by the same lymphocyte due to sequence 
homologies between the two antigens
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• 2)                                           of self-reactive cells. For 
instance, infectious microbes may damage the 
tissue and trigger the release of sequestered self-
antigens, which are normally ignored by the 
immune system.

Activated,microbe-specific T cells secrete numerous 
cytokines, which can induce the up-regulation of 
the expression of MHC molecules as well as self-
antigens.

bystander activation
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• Bacteria
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The possible relationship between                            and                   

processes has been known since the 1990’s. However, it was at the 

beginning of the 21st century that the role played by commensal

bacteria (normal microflora, indigenous microbiota) of the 

gastrointestinal tract in immunomodulating phenomena began to be 

examined, and, therefore, its effects on the pathogenesis of chronic 

inflammation ,  such as ulcerative colitis, rheumatoid arthritis, crohn

disease, arteriosclerosis, colon cancer, metabolic diseases and others.
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Countinue bacteria:

Gut microbiota is essential in mammals for the 
correct development of gut flora and the 
maturation of the host’s immune system, 
generating a complex and delicate balance called

They reside in mucosal surfaces as well as the skin 
and are collectively termed microbiota. The 
microbiota is carrying out important functions 
beneficial to the host, but with far reaching
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influence on the host’s physiology as well as pathology
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• Recently, based partially on murine models, 
commensal bacteria populating the gastrointestinal 
(GI) tract have been implicated in the pathogenesis 
of autoimmune diseases including MS, However, as 
yet, there is neither definitive evidence for this 
association in human autoimmunity nor specific 
mechanisms identified that would explain the 
putative relationship of human systemic 
autoimmunity with the microbiome.
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• From recent work, largely performed in the 

Experimental Animal model for MS, Experimental 

Autoimmune Encephalomyelitis (EAE), it is 

becoming clear that the microbial flora contributes 

substantially to the CNS-specific autoimmune 

disease. For instance, spontaneous EAE incidence 

was severely reduced in TCR transgenic mice that 

were kept in germ-free (GF) conditions and hence, 

devoid of resident microbes. presented by: keivan esmaeili fard, 
supervised by: Dr. Aslanimehr
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• Due to the profound impact of the microbiota on 
the host’s immune system it can be envisaged that 
the microbiota shifts the balance between 
protective and pathogenic immune responses.

• Indeed, antibiotic-mediated protection from EAE 
was associated with a decreased production of the 
pro-inflammatory cytokine IL-17 in the gut-
associated lymphoid tissue, thus altering the 
function of invariant natural killer T cells.

• In addition, antibiotic treatment led to an increase 
in the regulatory T (Treg) cell population.
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• Gut microbiota respond to factors introduced by 
dietary substances either directly or via the 
production of metabolites؛ For example, dietary 
vitamin A has notable effects on the induction of 
Treg cells in the intestinal mucosa [47] and vitamin 
D3 confers protection from EAE.

• Other Bacteria cause MS

• Among the non-heritable causative factors 
hypothesized to be involved in MS etiology and 
pathogenesis is MAP, a potentially infective, 
obligate pathogenic bacillus of the genus 
Mycobacterium that causes Johne’s disease in 
ruminants and it is associated to a human form of 
the enteropathy called Crohn’sdisease
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Contiuned:Polymorphisms in the natural resistance 
associated macrophage protein gene (SLC11A1, ex 
NRAMP1) have previously been found to be 
associated with Mycobacterial Infections as well as 
CD, T1DM and MS.

• Acinetobacter bacteria are located on human skin 
and in the nasal sinuses.IgA antibodies are 
preferentially elevated in the sera of MS patients, 
thereby suggesting the trigger microbe is acting 
across a mucosal surface probably located in the 
nasal sinuses. Only Acinetobacter bacteria and no 
other microbes evoke statistically significant titres
of antibodies in MS patients.
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• recently identified a unique bacterially derived 
serine-containing lipodipeptide, Lipid 654, that is 
produced by a number of commensal Bacteroidetes
species and functions as a ligand for human and 
mouse Toll-like receptor 2 (TLR2).

• In study demonstrated that Bacteroides fragilis
producing a bacterial capsular polysaccharide Ag 
can protect against EAE. Recolonization with wild 
type B. fragilis maintained resistance to EAE, 
whereas reconstitution with polysaccharide A-
deficient B. fragilis restored EAE susceptibility,
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• In this study, we investigate the effect of oral 
antibiotic treatment followed by gut reconstitution 
with a human isolate of B. fragilis that produces the 
zwitterionic capsular polysaccharide A (PSA), or 
with an isogenic mutant of B. fragilis deficient in the 
production of PSA in the development and 
protection against EAE.
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• Viruses
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• Epidemiologic research has identified external risk 
factors in this multi-factorial setting, and has 
implicated viral and other microbial agents. 
Although most reports linking infection with MS are 
circumstantial, efforts are ongoing to identify 
specific pathogens that may be important in disease 
development. A possible viral association with MS is 
suggested by epidemiological studies and by the 
detection of viral antigens (Ag) and virus-specific 
Abs in the majority of MS patients. presented by: keivan esmaeili fard, 

supervised by: Dr. Aslanimehr
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For example, Ags derived from human herpes virus type 6 have been 
observed in MS plaques but not in tissues from patients with other 
neurological disorders.
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• EBV is a B-lymphotropic human DNA Herpesvirus. It 
is one of the most common human viruses and 
infects more than 90% of the world's population.

• In 1976, increased EBV-viral capsid antigen (VCA) 
antibody titres have been reported in a higher 
percentage of MS patients than healthy controls

• In 1980, the same group found significantly higher 
EBV–VCA seroprevalence rates in MS patients 
(98.7%) as compared to controls (93.8%) in an 
enlarged study with 157 MS patients and 81 control 
subjects. Late infection with EBV, evidenced by 
occurrence of infectious mononucleosis, is 
therefore considered as a possible risk factor for 
MS.
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• Assuming EBV really acts as a cofactor in the 
pathogenesis of MS, there might be an opportunity 
for preventive strategies such as vaccinations
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Family Genus Reference

Herpesviridae EBV (Epestein-Barr Virus)
HHV-6 (Human Herpes Virus-6)
VZV (Varicella zoster virus)
MDV (Marek’s Disease virus)

Lu¨nemman et al. (2010)
Knox et al. (2000)
Brettschneider et al. (2009)
Bougiouklis (2006)

Retroviridae Human T cell leukemia virus type 1 
(HTLV-1)

Human endogenous retrovirus

Oger (2007)

Perron et al. (2012)

Coronaviridae Coronavirus Boucher et al. (2007)

Paramyxoviridae Measles virus

Mumps virus
Parainfluenza virus type 1
Simian virus type 5
Canine distemper virus

Fujinami et al. (1983 Ahlgren
et al. (2012)

Tobler et al. (1982)
Rauch et al. (1975)
Goswami et al. (1984)
Haile et al. (1982)
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Prions
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• Creutzfeldt–Jakob disease (CJD) is another 
debilitating and fatal disease, which is classified into 
various types such as sporadic, familial, iatrogenic 
and variant forms.

• The disease affects individuals of older age groups, 
especially in the sporadic form (sCJD), which 
comprises more than 80% of all CJD types.

• Patients with CJD have been reported with elevated 
plasma levels of C-reactive proteins and IL-6 
cytokines,which are indicative of an ongoing 
inflammation somewhere in the body.presented by: keivan esmaeili fard, 

supervised by: Dr. Aslanimehr
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• In a recent study, it has been shown that the active 
complement components such as C1q, C3b and 
membrane attack complexes, which denote signs of 
inflammation, were detected in the pathological 
lesions of the diseased brains in patients with CJD

• Furthermore, in CJD increased numbers of neuronal 
macrophages, such as astrocytes and microglia 
found in the brain lesions as well as increased level 
of IL-1b cytokine in the cerebrospinal fluid (CSF) 
together with increased infiltration of these lesions 
by T cells [31] have been reported.
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• The clinical presentations of MS and CJD patients 
occasionally show similar phenotypic features. 
Advanced cases with MS have features, such as 
dementia and ataxia, which are compatible with the 
main clinical manifestations seen in patients with 
CJD. Signs of cognitive and intellectual defects, 
which are considered as key features in patients 
with sCJD [13] have also been encountered in 
patients with severe MS, sometimes even in early 
stages of the disease.
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The pathological changes in the brain tissues of these patients 
were characterised by extensive oligodendrocyte apoptosis 
and microglial activation in myelinated tissue containing few 
or no lymphocytes or myelin phagocytes, which raises the 
possibility of some novel process underlying new lesion 
formation in Multiple Sclerosis. moreover, both disease have 
inducible Parkinson’s Disease.
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Elevated levels of autoantibodies to myelin proteins
in patients with MS [40] as well as to neurofilament
proteins in both MS [41] and CJD patients have been 
reported. In one particular study, it has been shown that 
some 60% of patients with sCJD and 30% of their relatives 
had elevated levels of anti-neurofilament antibodies.

presented by: keivan esmaeili fard, 
supervised by: Dr. Aslanimehr

41



presented by: keivan esmaeili fard, 
supervised by: Dr. Aslanimehr

42



Review

1. Multiple Sclerosis (MS): is a Human disease of the CNS that is 
characterized by an inflammatory process followed by  Demyeli
nation and Axonal loss. Sever agents role  in Production MS

1.Food        2.Genetic     3.Microbial(Virus-Bacteri-Prion)

Bacterial: Microbium & Mycobacterium………&  Acinetobacter & 
Bacterioides fragilis

Virus: Herpesviridae(HHV-6 & EBV) Thiers virus

Prion: agent CJD(Crutzfeld-Jacob Disease)

Ratio effectial on MS(between Microbial):

Virus>Bacteria>Prion
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• The End
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