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Immune mechanism in PN 

• Triggering of auto reactive T- and B-cell   

                  -molecular mimicry     

                  -epitope spreading   

• Induction phase and effector phase    

                  -co-stimulatory molecules    



• Entry of inflamatory cells    

             adhesion molecules,chemokines ,  

              matrix metaloproteinases     

• Amplification and termination of the local 

immune response   

              -cytokines[IL-8, IL-2,Th1/Th2 ] 



• Effector mechanisms of the  myelin 

destruction:macrophages, antibodies 

,complement 

 



Macrophages in PN 

• Endoneurian macrophages act as APC   

• Hematogenous transmigrate through adhession 

molecules ,and MMP.once within produce pro-

inflamatory cytokines   

• Antibody driven,complement depented attack to 

the target Antigen.Cell  mediated cytotoxicity.   

• Anti-inflamatory cytokines production    

    

                









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 



Gangliosides in peripheral nerve 



Illa 2016 



Dalakas 2015 



Immune neuropathies 

• GBS   

• CIDP   

• Miller-fisher syndrome and anti-GQ1b    

• Anti-MAG paraproteinemic neuropathy   

• MN with MMCB and anti-GM1 antibodies   

• Paraproteinemic neuropathies and anti 

glycolipid antibodies[against GM2,GDIb, 

GQ1b ,GT1b ,SGPG, Sulfatide ] 

• AMAN and anti-GM1,anti-GD1a    

• Praneoplastic syndromes [anti-Hu ] 



Acute motor inflamatory 

neuropathy 
• Gullain Barre syndrome   

•     AIDP  

•      AMAN    

•      AMSAN    

•      Mller- Fisher syndrome   

•      Sensory axonal GBS    

•      Acute pandysautonomia    



ANTI-MAG  NEUROPATHY 



Anti-MAG neuropathy 

• Sensory neuropathy and later sensory 

motor neuropathy  

• Distal ,ascending paresthesia,numbness, 

sensory ataxia pain uncommon , positive 

Romberg test  

• Reflexes decreased  or absent in lower 

extremities and deccreased in upper. 

distal weakness  

• Monoclonal IgM anti--MAG specificity   

Wide spaced myelin and demyelination        

 



immunology 

• IgM and complement deposition in 

peripheral myelin  

• Monoclonal IgM with anti-MAG specificity  

• Passive transfer of neurophysiological and 

pathological features of the disease to 

experimental models [demyelination ]  

• Sucesfull therapy with B-cell depletion or 

immunosupression  

 







Cross-reactivities 

 

MAG  SGPG 

 

Po  SGLPG 

 

Pm-22 

 

Common carboydrate epitope: HNK-1 





RITZ …STECK  
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• Kawagashira et al 2010 



Anti-MAG antibodies 





• Monoclonal gammopathy IgM  

• CD5 Bcells  

• Natural immune repertoire   

 



                            B cell 

ontogeny 
 



Anti-MAG neuropathyTherapy  

• Rituximab  

• Cytostatics [cyclophosphamide ]  



Anti-MAG neuropathy 

• ANTIGEN   

  MAG cross ractivities to  

P0,PMP22,SGPG,SGLPG       

IMMUNOGENIC EPITOPE    

    HNK-1 carboydrate  

EFFECTOR  

Monoclonal IgM   

IMMUNE CELLS  

B CD5+ , Tcell independed reaction 





• Antigen: MAG  

• Antibody: monoclona;l IgM  

• Passive transfer   

• Immunisation experimental model   



SPECIFIC CHARACTERISTICS 

OF  IMMUNE NEUROPATIES  





WILLISON 2013 



Complex  antigenic targets 

• Potential antigenic targets may have been 

overlooked because of focusing in single 

molecules  

•          -complex gangliosides   

•          -antibodies to specific gangliosides   

           may not recognise clusters of    

            gangliosides,cholesterol,GPI-   

            anchored proteins . 



Triggering factors  of molecular 

mimicry 

• Camp jejuni  [IgG anti-GM1 , anti-

GD1a,anti-GQ1b] 

• Mycoplasma pneumonia [anti-Galc] 

• Haemophilus influenza [anti-GM1,anti-

GQ1b]   

• CMV [IgM antI- GM2 ] 



Molecular mimicry and neuropathy 

 



Specific features of immune 

response in PN 

• Topografy of antigenic epitopes and 

clinical phaenotype . 

• Cross reactive epitopes in lipids and 

proteins.   

• Epitope spreading . 

• Immunoglobulin class,isotype, and 

disease . 



• Neuropathy pathogenesis 

• 1.specificity of immunoglobulin  

• 2.immunoglobulin class 

• 3.other coexisting factors asVEGF in 

POEMS 



Target AG Immunoglobulin Class Clinical Syndrome 

 

GM1  IgM   M.N withMMCB 

 

GM1  IgG   axonal GBS   



• 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 

 

 

 

 



• Molecular mimicry and complex 

specificities  

• During B-cell maturatrion the antibody 

specificity is altered : restricted to one 

ganglioside to an affinity of complex 

ganglioside 



• Determination of target antigen gives 

information about the characteristcs of 

immune response[e.g anti-GM1 and T-cell 

independend reactions] 



• Natural autoantibodies are range products 

of innate like B  cells that include B1 and 

marginal B  cells    

• The example of ABO blood group  



                            B cell 

ontogeny 
 



• THE IMPORTAND DISCOVERY OF 

PATTERN RECOGNITION ANTIBODIES 

INSTEAD OF SPECIFIC 

CARBOHYDRATES OR GLYCOLIPIDS 

WILLISON 2013 





LIPID AND PROTEIN 

ANTIGENS IN PERIPHERAL 

NERVE 











Specific features of immune 

response in PN 

• Topografy of antigenic epitopes and 

clinical phaenotype . 

• Cross reactive epitopes in lipids and 

proteins.   

• Epitope spreading . 

• Immunoglobulin class,isotype, and 

disease . 



Cross-Reactivities :   

Glycoproteins and Glycolipids 

• Anti-MAG antibodies  and peripheral nerve 

• Anti-GM1 and peripheral nerve    

• The concept of intermolecular spreading 





Antigens and molecular mimicry 

• GM1[MN  with MMCB,AMAN ]    

• GD1a  [AMAN]  

• GQ1b  [MFS]   

     

 



 



Microbial infection and autoimmune 

neuropathy 

• Camp jejuni  [serotype PennerD19]   

• Mycoplasma pneumoniae  

• Haemophilus influenza  

• Borelia Burgdorfi 



Camp.Jejuni and molecular 

mimicry 



 

 



• C.jejuni siasltransferase enzyme cstII     

            cstII with a2,3 activity :  LOS  GM1,  

             mimics[AMAN]      

             cstII  bifunctional a2,3 and a2,8-csII:  

             disialosylmimics [MFS]     

Host factors: CD1 polymorphisms   

             







The spectrum of anti-GM1 

associated neurologic disorder 

1.MN with MMCB [IgM class]   

•    -T-cell indepented reaction,natural 

immune repertoire]  

2.AMAN [IgG class igG1 andIgG3 isotypes]  

       -molecular mimicry,the role of Camp 

jejuni   

3.LMND    

      -controvercial     

 





MN withMMCB 

• Motor neuropathy     

     asymetral neuropathy,upper extremities  

      more involved,muscles atrophies    

• Motor conduction block in neurophysiology 
studies     

• Anti-GM1 IgM antibodies    

• T-cell independent reaction    

• Anti-GM1 gathered in Ranvier nodes     



Therapy: MN with MMCB 

• IVIg   

• Cyclocophosphamide   

• Corticosteroids worsen the neuropathy 



Target AG Immunoglobulin Class Clinical Syndrome 

 

GM1  IgM   M.N withMMCB 

 

GM1  IgG   axonal GBS   





GM1 and cross reactivities 

• GalGalNack  carbohydrate epitope  

• GM1,AsGM1  

• versican 









AMAN 

• Acute motor axonal neuropathy  

• Infection    

• China epidemics 



Camp.Jejuni and molecular 

mimicry 





Anti-GD1a spectrum 

1.IgM  in a few neuropathy patients   

       2% inwhole series  

            MMN[1]   

            CIDP      

2.IgG severe axonal GBS withpredecented 

Camp jejuni infection    

        titers reduced with therapy 

Anti-GD1a spectrum 



s.Miller Fisher 

• Clasical triad:ataxia,areflexia,ophthalmoplegia  

• Anti-GQ1b IgG antibodies[IgG1,IgG3 ]  

• Anti-GT1a and pharygo-brachial-cervical variant   

• Therapy:IVIg,Plasma exchange,    

•      eculizumab [anti C5b9 mab] under study 

    

        



Camp.Jejuni and molecular 

mimicry 







Anti-GQ1b 

• GQ1b as receptor of botulin toxin   

• occulomotor nerves highly enriched   

• Complement mediated damage so  

  eculizumab [anti-MAC mab ] effective in 

therapy.     

Ability to interfere toNeuromuscular Junction      

 



Anti-GQ1b spectrum 

1.IgM anti-GQ1b   :minor percentage in  

Ganglioside series     

•     -a few CIDP cases   

•       -in CANOMAD cases [with GD3,GT1b  

•        GD1b  reactivity ]      

2. IgGanti-GQ1b  :MFS,GBS with 

opthalmoplegia  



Specific features of immune 

response in PN 

• Topografy of antigenic epitopes and 

clinical phaenotype . 

• Cross reactive epitopes in lipids and 

proteins.   

• Epitope spreading . 

• Immunoglobulin class,isotype, and 

disease . 



Mycoplasma infection and 

neuropathy 

• Anti-GM1 and anti-GalC antibodies 

generation [Suzuki etal2004, ]    

• The role of anti-GalC uncertain  for 

AIDP,AMAN   

• Cholera toxin B-subunit and rabidanti-GM1 

IgG stained band in lipid extracts of 

mycoplasma 



Lyme neuropathy 

1.Infection   

2.Molecular mimicry    

•     - generation anti-ganglioside ab [ Garcia et al1995] 
etal    

•      - anti-flagelin ab cross react  to neural  antigens[Sigal 
etal1997   

• -Anti-OspA peptides[identical cDNA sequence from brain   

• Tissue[Alaedini 2005] 

 

 

 

•          

 



Haemophilus infl and neuropathy 

• strain isolation frm MFS patient reveal 

bifunctional sialyltransferase activity  

producing disialosyl group structures 

linked toterminal Gal   

 





Σρνιηα-1 

• Σε αζζελεηο κε θαζαξν ζπλδξνκν 

θαησηεξνπ θηλεηηθνπ λεπξσλνο 

ππνζηεξηδνκελν από λεπξνθπζηνινγηθα 

επξεκαηα [κε ε ρσξηο δηαηαξαρεο 

αγσγηκνηεηνο] ε παξνπζηα επμεκελσλ 

ηηηισλ ΙgΜ αλη-GΜ1 ε GD1α βνεζα ζηελ 

απνθαιπςε αλνζνινγηθνπ ζπλδξνκνπ 



Σρνιηα-2 

• Σεθπξησο αηζζεηηθε αμνληθε λεπξνπαζεηα 
κεγαισλ ηλσλ θαη κνλνκινληθε ΙgΜ 
εαληρλεπζηο αληη-GD1b θαζνξηδεη 
αλνζνινγηθνκ ζπλδξνκν  

• Σε νμεηα γεληθεπκελε αδπλακηα ν 
θαζνξηζκνο αλη-GΜ1 ε αληη-GD1a [ IgG 
class ]κπνξεη λα δηαθνξνδηαγλσζε ΑΜΑΝ 
ε θαη GBS ε άιιεο αηηηεο αδπλακηαο όπσο 
κπαζζελεηα΄,βνηoπιηληζκν θαη αιια 



Σρνιηα -3 

• Σε νμεηα νθζαικνπαξεζε κε ε ρσξηο αιιε 

πξνζβνιε θξαληαθσλ λεπξσλ ,αηαμηα ε 

γεληθεπκελε λεπξνπαζεηα ν θαζνξηζκνο 

ησλ αληη-GQ1b ΙgG αληηζσκαησλ 

ππνζηεξηδεη ηελ δηαγλσζε ζπλδξνκνπ 

Μiller Fisher θαη δηαθνξνδηαγηγλσζθεη ηνπο 

αζζελεηο απηνπο από εθεηλνπο ηεο λνζνπ 

ησλ λνζνπ Lyme ζαξθνεηδνζεσο θαη 

λενπιαζηηθεο κεληγγηηηδνο 



In conclusion 

• Motor neuropathy:anti-GM1-ASGM1,-GM2 
IgM   

• Sensory  demyelinative neuropathy:anti-
MAG/SGPG,  

• Sensory axonal: anti-Sulfatide,-GD1b,-Hu 
-SGPG,ANA SS-A,SS-B [Sjogren],ANCA –
DNA RF[vasculitis] ,dual MAG 

• AMAN :anti-GM1 IgG,-GD1a IgG   

• Acute opthalmoplegia :anti-GQ1b  



 



 



 


