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Alzheimer	vs	Muliple	Sclerosis	

• Alzheimer:	Dysregulated	innate	immune	response	
	
• Mul7ple	Sclerosis:	Dysregulated	adap7ve	immune	
response	



Alzheimer	

Hardy	and	Selkoe,	Science	2002	



Alzheimer	–		focus	on	microglia	

The	normal	housekeeping	role	of	microglia	
• Assist	synapse	forma7on	between	neurons	by	secre7ng	growth	
hormones	and	thrombospondins	

• Constantly	scan	for	dysfunc7onal	synapses,	which	they	are	able	to	
eliminate	by	phagocytosis	

•  Secre7on	of	brain-derived	neurotrophic	factor	(BDNF),	a	molecule	
that	is	crucial	for	learning-dependent	synapse	forma7on	



Alzheimer	–	focus	on	microglia	

Ac7va7on	of	microglia	in	Alzheimer	disease	
•  Promotes excessive produc0on and release of pro-inflammatory 

cytokines of the interleukin-1β (IL-1β) family, including IL-1β and IL-18
• Promotes	their	release	of	reac7ve	oxygen	species	(ROS)	and	nitric	
oxide	(NO)	

• Retrac7on	of	their	processes,	which	is	a	phenotypic	change	that	may	
correlate	with	an	impaired	ability	to	remodel	synapses	

• Neuroinflamma7on	restricts	the	supply	of	neurotrophic	factors	to	
glial	cells	and	probably	affects	physiological	processes	that	are	
important	for	intraneuronal	protein	handling	

•  Increased	cytokine	concentra7ons	are	suggested	to	be	responsible	
for	insufficient	microglial	phagocy7c	capacity	

	
	
	
	





Toll-like receptors (TLRs)



PaFern-recogni0on receptors (PRRs)



Deficiency	of	NLRP3	or	caspase	1	in	APP/PS1	mice	seemed	to	shiX	
microglial	cells	from	a	proinflammatory	M1-like	phenotype	to	a	more	
neuroprotec7ve	M2-like	phenotype	

Heneka	et	al,	2014,	



Heneka	et	al,	Lancet	Neurology,	2015	



Heneka	et	al,	2014,	



Heneka	et	al,	2014,	



Alzheimer- disintegrated neuron microtubuli





Mul0ple sclerosis

Dysregulated	adapitve	immune	responses	(autoimmune)	mainly	
a[acking	the	oligodendrocyte	leading	to	demylelina7on	



Mul0ple sclerosis – a disease with a dysregulated 
adap0ve immunity (autoimmunity)



Some basic immunology.. J 
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MHC	II	
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•  Opsonisa7on	
•  Complement	ac7va7on	
•  ADCC	
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•  Proinflammatory	cytokines		
					(i.e.	IL-1	beta)	
•  Chemokines	
•  NO	
•  ROS	



The	pathogenic	mechanism	underlying	
Mul7ple	Sclerosis	



The	pathogenic	mechanism	underlying	
Mul7ple	Sclerosis	

•  The	exact	pathogenic	mechanisms	underlying	MS	remains	unknown!		
•  MBP	shares	extensive	homologies	at	the	amino	acid	level	with	a	number	of	
common	pathogens	including	measles,	hepa77s	B,	influenza	virus,	and	
adenovirus	

•  CD4+	T	cells	ac7vated	in	the	periphery	by	a	microbial	mimic	home	to	the	CNS,	
become	a[ached	to	receptors	on	endothelial	cells,	and	then	proceed	to	cross	the	
blood-brain	barrier	(BBB)	directly	into	the	inters77al	matrix	

•  CD4+	T	cells	become	reac7vated	in-situ	by	fragments	of	myelin	an7gens	exposed	
in	the	context	of	MHC	class	II	molecules	on	the	surface	of	microglia	

•  Reac7va7on	induces	the	release	of	proinflammatory	cytokines	that	open	further	
the	BBB	and	s7mulate	chemotaxis,	resul7ng	in	a	second,	larger	wave	of	
inflammatory	cell	recruitment	and	leakage	of	pathogenic	an7bodies	and	other	
plasma	proteins	into	the	nervous	system.	
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The role of B-cells/an0bodies

•  Class-switched	an7bodies	reac7ve	with	CNS	components	including	MBP	
and	MOG	are	detected	as	oligoclonal	bands	in	the	cerebrospinal	fluid	of	
MS	pa7ents	

•  IgG	an7bodies	from	MS	pa7ents	caused	demyelina7on	in	a	complement-
dependent	manner	when	using	both	in	vivo	and	in	vitro	models.	

•  Plasmapheresis	and	immunoadsorp7on	in	order	to	remove	an7bodies	and	
complement	factors	have	shown	promising	results	as	treatment	for	MS	
pa7ents	with	steroid-resistant	relapses	

•  Addi7onal	to	an7gen-presenta7on	molecules,	cos7mulatory	molecules,	
such	as	CD80,	CD86,	and	CD40,	are	expressed	on	B	cells	and	contribute	to	
op7mal	T	cell	ac7va7on	

•  B	cells	are	essen7al	for	the	genera7on	of	op7mal	pathogenic	CD4+	T	cell	
responses	and	differen7a7on	of	myelin	reac7ve	Th1	and	Th17	cells.	



The role of CD8+ T cells
• On	the	gene7c	level,	posi7vity	for	the	HLA	class	I	allele	A3	increases	
one’s	risk	of	developing	MS		

•  	Myelin-specific	CD8+	T	cells	show	oligoclonal	expansion	in	plaques,	
cerebrospinal	fluid	(CSF),	and	blood	of	MS	pa7ents,	and	the	
frequency	of	CD8+	T	cells	greatly	exceeds	that	of	CD4+	T	cells	in	acute	
MS	lesions	

• Granzyme	B-posi7ve	CD8+	T	cells	are	found	in	close	proximity	to	
demyelinated	axons	in	MS	lesions	and	their	cytoly7c	granules	appear	
to	be	polarized	toward	the	site	of	injury	

• CSF	levels	of	granzymes	A	and	B	are	elevated	during	ac7ve	MS		
• Various	cells	of	the	CNS,	including	oligodendrocytes,	can	be	induced	
to	express	MHC	class	I	on	their	surface	in	the	context	of	an	
inflammatory	response.		





Mode of ac0on of different MS-drugs

GA=Gla7ramer	acetate		 BG-12=	dimethyl	fumarate	



Tack för 
uppmärksamheten! 


