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Lesion Formation: Macrophages Destroy Myelin 

Axon          Myelin Lymphocytes
Courtesy Bruce Trapp. Frohman EM, et al. N Engl J Med. 2006;354(9):942-955. 
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Characterization of ectopic B-cell follicles and inflammatory cell infiltrates in post-mortem brain 
tissue from cases with SPMS and PPMS
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Inflammation Leads to Demyelination and  
Axonal Loss 
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TRIMOLECULAR COMPLEX 





Ifn-b and GA differences   
Yo et al 2002 



MIGRATION 







Egress from SLO 



Fingolimod has a targeted mechanism of action, modulating S1P 
receptors peripherally and centrally 

• Peripheral 
– fingolimod reversibly and selectively prevents 

lymphocyte egress from lymph nodes, as well as the 
recirculation of a subset of T and B lymphocytes 
through the lymph nodes.1-3 However, a subset of  
T cells important for immune surveillance are 
unaffected4,5 

– fingolimod reduces infiltration of autoreactive cells into 
the CNS where they are involved in inflammation and 
tissue damage6-9 
 

• Central 
– fingolimod crosses the BBB into the CNS and  

S1P receptors are expressed on neural cells6-9 

– animal model data suggest that fingolimod may limit 
demyelination and restore the function of neural 
cells6,8,9 

1. Brinkmann V et al. J Biol Chem 2002; 2. Matloubian M et al. Nature 2004; 3. Brinkmann V. Br J Pharmacol 2009;  

4. Mehling M et al. Neurology 2008; 5. Gilenya® Prescribing Information; 6. Chun J & Hartung HP. Clin Neuropharmacol 2010;  

7. Mehling M et al. Neurology 2010; 8. Aktas O et al. Nature Reviews 2010; 9. Brinkmann V et al. Nat Rev Drug Discov 2010  
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CELL DEPLETION 





Rituximab :mechanism of action 



Alemtuzumab and Multiple Sclerosis: 

Mechanism of Action and Summary of Safety and Efficacy 
 

Selection                     Depletion              Repopulation 

 High efficacy in drug-naive patients and also useful as rescue therapy in drug resistant relapsing-
remitting multiple sclerosis 

• No net benefit in progressive disease despite suppression of new lesions 
 Unexpected adverse effects profile 

• Acute cytokine release syndrome 
• Low risk of opportunistic infection 
• Secondary thyroid autoimmunity 

 Evidence for (post-inflammatory) neuroprotection 
 Potential for enhancing endogenous remyelination  
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After alemtuzumab 
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Antibody targets in nervous system 

•  Central and Peripheral Myelin  [MS andPN] 

• Ranvier nodes [MN with MMCB] 

• Neuromuscular junction [MG ] 

• Neuron [Paraneoplastic syndromes, 
autoimmune encephalopathy ]  

• Astrocytes [NMO]  

• Oligodendrocyte    

 



Ι. Αυτοαντισώματα κατά γλοιοκυττάρων 

• Anti-AQP4 (αστροκφτταρα) 

• Αnti-MOG (ολιγοδενδροκφτταρα) 

 



KD female  



NMO IMUNOLOGY  

• ANTIGEN  

• Aqp4,molecular studies,tissue distribution,  CNS 
topografy   

• IMMUNE EFECTORS   

• Immunoglobulins,complement  

• IMMUNE ACTIVATION  

• T and B-cells ,B cell epitopes,peripheral activation   

• LESSION MECHANISM 



Αντι-AQP4 ως ειδικός βιοδείκτης στην NMO     

Lennon et al; 2004 Lancet  

Anti-AQP4 στο 55-80% NMOsd 

NMO-IgG στο  
~50% των NMO  

Waters et al, 2012 Neurology  

2004: NMO-IgG 2005: Αντι-AQP4  



ANTOBODIES AND AUTOIMMUNE 
ENCEPHALOPATHIES [THE ANTI-NMDR ] 











Antibody targets in nervous system 

•  Central and Peripheral Myelin  [MS andPN] 

• Ranvier nodes [MN with MMCB] 

• Neuromuscular junction [MG ] 

• Neuron [Paraneoplastic syndromes, 
autoimmune encephalopathy ]  

• Astrocytes [NMO]  

• Oligodendrocyte    

 



Peripheral neuropathy 

• Autoantibodies  against  

•     
gagliosides[GM1,GM2,GD1a,GD1b,GT1a,GQ1b   
cerebroside[Galc,SGPG, SGLPG Sulfatide ]  

• Proteins [MAG, OMgp,P0,PMP22 ,P2 ]  

• Proteins- gagliosides cross reactivities   

• T- cell indepented reactions 





• Topographical distribution of antigen 
determines the clinical syndrome  

• GM1 mainly localised in Ranvier nodes 

• Clinical syndrome  Motor neuropathy 

 

with multifocal conduction block 

Anti-GM1 titers increased more than 1 6400 

 

 

 

 



Target AG Immunoglobulin Class Clinical Syndrome 
 
GM1  IgM   M.N withMMCB 
 
GM1  IgG   axonal GBS   



• Neuropathy pathogenesis 

• 1.specificity of immunoglobulin  

• 2.immunoglobulin class 

• 3.other coexisting factors asVEGF in POEMS 



ANTI-MAG  NEUROPATHY 







Cross-reactivities 
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Common carboydrate epitope: HNK-1 
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Anti-MAG antibodies 
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