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Neuromyeli*s	Op*ca	(NMO)	

o 	NMO	is	a	rare	syndrome	in	Western	

	countries:	<	1%	of	CNS	demyelina*ng	

	disease	

o 	Age	of	onset:		Childhood	to	late	

	adulthood	

o Women	>	men	

o Shows	a	Relapsing	RemiEng	Disease	

	course	



NMO	Pathology	

Granulocytes	

CD8+	

	T	Cells	
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MS VS NMO 

o  Lesions predominantly in 

the brain, with lesions 

extending to the optic nerve 

and spinal cord 

 

o  Lesions predominantly in 

the optic nerve and spinal 

cord 

o  NMO IgG negative 

o  Auto-antigen is unknown 

o  HLA-DRB1*15:01 

 

o  HLA-DRB1*03:01 

o  Auto-antigen is thought to 

be AQP4 

o  NMO IgG positive 
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Peptide #29 (AQP4281-300) induces a  

Th1 and Th17 immune response 
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Identifying the immunogenic region of AQP4 281-300 
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AQP4284-299 is the immunogenic region of AQP4281-300 
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AQP4281-300 does not inhibit AQP4 antibody binding  

Arellano et al.  Arch Neurol.  2012. 
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s*mulates	a	Th1	and	Th17	immune	response	in	HLA-

DRB1*	03.01	transgenic	mice		

•  AQP4284-299	is	the	immunogenic	region	of	AQP4281-300	

–  AQP4284-298	leads	to	a	Th17	immune	response	

–  AQP4285-299	leads	to	a	Th1	immune	response	

•  CD4+	T	cells	proliferate	in	response	to	hAQP4284-299	

•  AQP4281-300	does	not	inhibit	NMO	IgG	binding	to	

astrocytes	



Approved therapies for MS 
®Avonex                   RRMS    i.m.  qwk   
®Betaseron             RRMS    s.c.  qod   
®Rebif            RRMS    s.c.  tiw 
®Extavia              RRMS    s.c.  qod 

  
®Copaxone              RRMS    s.c.  qdaily 

 
®Novantrone   Relapsing forms  i.v.  q3months 

 
®Tysabri   RRMS    i.v.  qmonth 

 
®Gilenya   RRMS    p.o.  bid 

 
® Aubagio   RRMS    p.o.  qdaily 



Approved therapies for MS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

®Tysabri   RRMS    i.v.  qmonth 



α4 
β1 

 

Natalizumab 

VLA-4 



Central Nervous System Circulation 

APC T cell 

T cell 

T cell 

T cell 

T cell 

T cell activation 

T cell rolling 

MBP PLP 

Plasma cell 

T cell B cell 

Memory 
B cell 

Antibodies 

& 

Complement 

Chemoattraction 

CNS 
APC 

T cell 

T cell re-activation 

B cell – T cell cross-activation 

Inflammatory 

mediators 

T cell 

Oligo- 
dendendrocyte 

Hypoxia, 

ischemia 

K+ Na+ 

Na+ Ca2+ 
Failure of  

Na/K ATPase 

Inflammation 

Activation of 
Na+ channels 

NA+ 

Reverse Na+ Ca2+ 

exchange 

Energy 
depletion 

T cell 

T cell adhesion 

Courtesy of Olaf Stüve, MD, PhD, UT Southwestern Medical Center at Dallas. 



Stuve et al.  Neurology.  2009. 



Stuve et al.  Neurology.  2009. 



Stuve et al.  Neurology.  2009. 



Stuve et al.  Neurology.  2009. 



Stuve et al.  Neurology.  2009. 



Kleiter et al.  Arch Neurol.  2012. 



Jacob et al.  Neurology.  2012. 



Barnett et al.  Mult Scler J.  2012. 



Barnett et al.  Mult Scler J.  2012. 







Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 





Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Kieseier et al.  Arch Neurol.  2012. 



Summary 

•  The EAE animal model of MS strongly 

suggests a pathogenic role for T cells in 

disease pathogenesis of MS and NMO 



Summary 

•  The EAE animal model of MS strongly 

suggests a pathogenic role for T cells in 

disease pathogenesis of MS and NMO 

•  Not all T cells cause disease 



Summary 

•  T cells are abundantly present in MS and 

NMO lesions 



Summary 

•  T cells are abundantly present in MS and 

NMO lesions 

•  NMO is associated with HLA-DR1*03:01, 

suggesting a pathogenic role for CD4+ T 

cells 



Summary 

•  T cells are abundantly present in NMO 

lesions 

•  NMO is associated with HLA-DR1*03:01, 

suggesting a pathogenic role for CD4+ T 

cells 

•  Specific T cells and cytokines will become 

the target of pharmacotherapies for 

patients with NMO 
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