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MS: a disease with 

demyelination, axonal injury, 

white matter (and gray 

matter?) degeneration

Epidemiology and 

pathogenesis of MS: Is MS a 

rare complication of a 

common microbe (e.g. virus)?

If viruses are an environmental 

risk factor for MS, how can 

viruses contribute to 

pathogenesis of MS?



Pathogenetic Features of MS

What viral infections share these 

features?

Inflammatory lesions in CNS

Genetic susceptibility can occur

Preponderance of CD8+ lymphocytes

CSF Oligoclonal Bands

Axonal Loss

Gliopathy - Astrocyte and oligodendrocyte injury 

and death



Reported Virus Associations with 

Multiple Sclerosis

Virus

ïRabies

ïHerpes Simplex type 2

ïScrapie-like agent

ïMeasles

ïParainfluenza virus 1

ïSV5 

ïSimian cytomegalovirus

ïCoronavirus

ïHTLV-1

ïHerpes Simplex type 1

ïHERV

ïHHV-6

ïEpstein-Barr virus

Year

ï1946

ï1964

ï1965

ï1972

ï1972

ï1978

ï1979

ï1980

ï1986

ï1989

ï1991/1994/1997

ï1994/1995

ï2000



Potential Links between Viral Infection 

and the Pathogenesis of MS

A variety of viruses may precipitate clinical 
MS attacks

Epidemiology of MS: environmental 
exposure in childhood in genetically 
susceptible individuals

Viral infection may be a co-factor 
interacting with the immune system
Áimmune stimulation from viral antigens and 

viral infection

Ámay be associated with persistent or re-
activated viral infection



Potential Links between Viral Infection 

and the Pathogenesis of MS

Virus may cause cytopathic effect directly 
on oligodendrocyte (example ïHHV-6 
infection)

Virus may elicit cytotoxic immune 
response against virally-infected 
oligodendrocyte



Antibodies to Viruses:

Is there a different pattern among MS 

patients that implies a role for viruses?

ÁIncreased serum titers may occur:

Ámeasles,parainfluenza 3, influenza C, 

varicella, HSV, EBV (capsid, nuclear 

antigen), rubella (E2 glycoprotein), HTLV-

1, HHV-6 (IgM)

ÁDifferentially elevated anti-viral antibody 

responses

ÁIncreased titers to Rubella E2 but not E1 

glycoprotein


