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A depiction of Saint Lidwina’s skating accident, which triggered her MS.

“the Lord’s hand had touched this woman.”

-court physician of the Duke Albrecht of Holland

14th C, Holland

First MS Case



• Augustus D’Este, an illegitimate grandson of George III
• Kept a detailed diary for 26 years of a mysterious 

illness from which he suffered 
• It all began at the age of 28 with an episode of visual 

impairment, followed by weakness in his legs as well 
as motor symptoms.

Augustus D’Este

Second Case of MS



Robert Caswell
(1793-1857)
Pathologist and artist

First depiction of MS in pathological atlas of 1838

neoplasm of the stomach



“To learn how to treat a disease, 
one must learn how to recognize 
it. The diagnosis is the best 
trump in the scheme of 
treatment.” -Charcot

neurologist at the Hôpital de Salpétrière in Paris



Charcot demonstrating the use of 
hypnosis during one of his classes

1868
    la sclérose en plaques

Potential Treatments
-gold and silver
-strychnine
-arsenic
-two months' complete 
rest in the country

- intention tremor

- nystagmus

- scanning speech

Charcot’s Triad



1873 Dr. Walter Moxon officially recognized MS in England
1878 Dr. Edward Seguin recognized MS in the United States

By the end of 19th Century:
-  MS is more common in women than men
- not directly inherited
- can produce many different neurological symptoms
- MS could not be considered an immune disease because the 

existence of the immune system was still unknown



1916 Dr. James Dawson at the University of Edinburgh 
- detailed microscopic examinations of the brains of 

patients who had died with MS
- inflammation around blood vessels and damage to 

the myelin

Dr. James Dawson



1919 Abnormalities in spinal fluid noted, though 
significance was puzzling

1928 Oligodendrocytes discovered — Myelin making 
cells (myelin discovered in 1878 by Dr. Louis Ranvier)

Scientists suspect a form of toxin or poison caused MS 
because most MS damage occurs around blood 
vessels



1935:  First EAE experiment — > immune cells and not 
viruses directly produced the MS-like illness in 
laboratory animals 

Dr. Tomas RiversDemyelination in the parietal lobe of a Rhesus macaque

Overlooked by most doctors in 1930’s as toxins still a major concept in MS 



MS: a circulatory problem?

 - blocking the blood supply to the brain sometimes 
caused myelin to die and damage looked a bit like MS
- blood thinners and drugs to dilate blood vessels



Oligoclonal bands

1942-1960 Discoveries by Dr. Kabar, 
Dr. Karcher van Sande, and Dr. Lowenthal
lead to identification of 
oligoclonal bands





The First Valid Scientific Trial in MS: ACTH



In 1978, the first CAT scans 

performed on people with MS

The first MRI images were 
produced in the early 
1970s, and the first live 
human subject was imaged 
in 1977

CT and MRI



Copolymer 1: First MS drug developed in EAE

Prof. Michael SelaProf. Ruth ArnonProf. Dvora Teitelbaum

Weizman Institute 

1971
L-alanine, L-lysine, L-glutamic acid, and L-tyrosine)



Interferons: interfere with viral replication

1970’s development that led to FDA approval in 1993



Making and Breaking 
of Self-Tolerance



A critical function of the immune system is 
to discriminate self from nonself 


Paul Ehrlich -‘horror autotoxicus.’ 



Crash Course 
NeuroImmunology 

Immune organs



Crash Course 
NeuroImmunology 

Bone 
Marrow

Birth of immune cells



Bone 
Thymus

Crash Course 
NeuroImmunology 

B cell 
school

T cell 
school

Immune cell “schooling”



Crash Course 
NeuroImmunology 

T and B cells work closely 
together

Immune cell partnerships



Crash Course 
NeuroImmunology: 

B cell 
school

T cell 
school

T cell students

•Good: 
learn to 
recognize 
self from 
foreign 
invaders 

•Bad: 
mistake self 
for a foreign 
invader

Rise  of Autoimmunity 



Central vs Peripheral Tolerance

• Central auto reactive T cell 

elimination

• Peripheral Anergy

• T regs



Antigens in immunologically privileged sites do not 
induce immune attack but can serve as targets. 

2D2 and optic neuritis



Regulatory Tolerance



The Main Immune Players








B CELLS

Mauri and Nistala Nature Medicine 2014 



B CELL TOLERANCE AND MS PATHOGENESIS

B Cell University

Don’t Cross 
if you are 

REACTIVE!

Periphery

Bone Marrow



B CELL ANERGIC ESCAPE IN MS AND NMO

Anergic B cell

Camber et al Nature Reviews 2007



Gut-Brain Axis

Jasarevic et al 2016






