
Ο ρολοσ των Τ cells ςτο 
Νευρολογικο νοςημα  

K KΥΛΙΝΤΗΡΕΑΣ  

Καθηγ Νευρολογιασ 



Τ-cell [ms,autoimmune encephalitis intracellular 
antigens, Polymyositis ,  

B-cells[  NMO,MS-type II neuropathology ,anti-
MOG related syndromes,paraproteinemic 
neuropathies, antigagglioside neuropathies 
,autoimmune encephalopathies-extracellular 
antigens myasthenia gravis dermatomyositis ] 



Disease course and Immunity 



T-cell activation 

• Trimolecular complex  

• Acessory molecules  

•       CD28     and B7  

•       CTLA-4 and B7   

• CD2 



Peripheral activation of T-cell 

• CNS antigen fragments in circulation or in 
lymph drainage  

• Molecular mimicry  

• Subpopulation of MBP reactive cells respond 
to  EBV,Herpes simplex ,innfluenza virus 
antigen fragments   

• Superantigens   

 

Peripheral activation of T-cell 



Trimolecular complex  
MHC-II  -   Ag  -  TCR 

• MHC-I , MH-II  [antigen recognition ] 

• MHC-III [Complement  ] 

• Consist of  

• Polymorfism  

• Determinant selection 

• Immunoglobulin gene superfamily  
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Immune Cells Migrate into the CNS 

Cell Activation  

and Proliferation 

Th2 

Th1 

Th17 

Compston A, et al, eds. McAlpine’s Multiple Sclerosis. 4th ed. Philadelphia, PA: Churchill Livingstone, Elsevier; 2006;  
Frohman EM, et al. N Engl J Med. 2006;354(9):942-955; Hawkins BT, Davis TP. Pharmacol Rev. 2005;57(2):173-185;  
Lopez-Diego RS, Weiner HL. Nat Rev Drug Discov. 2008;7(11):909-925; Noseworthy JH, et al. N Engl J Med. 2000;343(13): 938-952;  
Wong AD, et al. Front Neuroeng. 2013;6:7; Wiendl H, Kieseier BC. Expert Opin Investig Drugs. 2003;12(4):689-712; Yong VW. Neurology. 2002;59(6):802-808. 
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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. 

Active lesion 
MRI: gadolinium-enhancing lesion 

Blood vessel 



Lesion Formation: Axon Damage and Remyelination 

Axon          Myelin 

Remyelinated lesion 
MRI: shadow plaque 

Courtesy Bruce Trapp. Frohman EM, et al. N Engl J Med. 2006;354(9):942-955.   



Lesion Formation: Astrocytic Scar Formation 

Axon          Myelin Astrocyte 

Chronic silent lesion 
MRI: T1 black hole 

Courtesy Bruce Trapp. Frohman EM, et al. N Engl J Med. 2006;354(9):942-955.  



Hartung 2006 





• Νοςοσ του Κεντρικου Νευρικου Συςτηματοσ   

• Χαρακτηριζεται από την διαςπαρτη παρουςια 
απομυελινωτικων πλακων ςτηνλευκη ουςια του 
Εγκεφαλου και Νωτιαιου Μυελου    

• Οι απομυελινωτικη πλακα είναι περιοχη τησ λευκησ 
ουςιασ οπου ελλειπει η μυελινη ενώ διατηρουνται  
οι αξονεσ   

• Η τοπογραφικη διαςπορα των πλακων καθοριξει την 
κλινικα ςυμτωματα τησ νοςου  









Χρονια απομυελινωτικη πλακα 



MS IS A COMPLEX NEUROLOGICAL DISEASE 

Inflammation 

Regeneration 

Inflammatory processes occurring early in MS lead to demyelination and 

axonal loss 

Time Disease onset 

Inflammation Demyelination Axonal loss 
Aminoff MJ, et al, eds. Handbook of Clinical Neurology. Amsterdam, The Netherlands: Elsevier BV; 2013. Barnes MP, Good CD, eds. Neurological Rehabilitation;  

vol 10 (3rd series); Cifelli A, et al. Ann Neurol. 2002;52(5):650-653; Compston A, Coles A. Lancet. 2008;372(9648):1502-1517; National MS Society. Exacerbations. http://www.nationalmssociety.org/about-

multiple-sclerosis/what-we-know-about-ms/treatments/exacerbations/index.aspx Accessed January 23, 2014; National MS Society.  

How RRMS differs from progressive courses of MS. http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/relapsing-remitting-ms-rrms/how-rrms-differs- 

from-progressive-courses-of-ms/index.aspx Accessed January 23, 2014; Trapp BD, et al. Neuroscientist. 1999;5(1):48-57. 



MS,TOPOGRAPHY 







MS ,HISTOPATHOLOGY 



MS -Neuropathology 



MRI Neuropathological corelations 







IL-17 cytokine  

• CD4+,CD8+,CD3+,express IL-17 In active MS 
lessions but not in inactive lessions .[Tzartos JS 
etal 2007]  

                                      

• IL-17 expressed in NAWM   

• IL-17 in MS-CSF    



Axtel etal 2010 



• Further information derives from NMO where 
the high levels of IL-17 promote local 
expression IL-8,G-CSF, and macrophage 
activation.IFN-b may cause severe 
excacerbation 



IFN-b exacerbates Japanese OPSMS within 
the spectrum of Neuromyelitis optica 

Shimizu et al 2010 



Inflammation Leads to Demyelination and  
Axonal Loss 

Th2 

Th1 

Th17 

TM 

Th0 

Alvarez J, et al. Biochem Biophys Acta. 2011;1812(2):252–264; Aminoff MJ, et al, eds. Handbook of Clinical Neurology. Amsterdam, The Netherlands: Elsevier BV; 2013. Barnes MP, Good CD, eds. Neurological 
Rehabilitation; vol 10 (3rd series); Frohman EM, et al. N Engl J Med. 2006;354(9):942-955; Frohman TC, et al, Eds. Multiple Sclerosis for the Physician Assistant : a Practical Primer. http://www.nationalmssociety.org 
Published 2011. Accessed January 23, 2014; Lopez-Diego RS, Weiner HL. Nat Rev Drug Discov. 2008;7(11):909-925; Murphy K, et al, eds. Janeway’s Immunobiology. 8th ed. New York, NY: Garland Science; 2012; Wiendl 
H, Kieseier BC. Expert Opin Investig Drugs. 2003;12(4):689-712; Yong VW. Neurology. 2002;59(6):802-808;  
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A Junker 2007 



 



 



 



 

CD8Tcells recognise antigen peptides within MHC-I complex and release perforin ,cytotoxic granules and s 



Cytotoxic activiy  

• CD8 recognise Ag in Class-I  

• CD4 may have cytolytic activity but recognise 
Ag  within Class-II  

• PERFORIN ,granzymes A and B,  

• CRT[calreticulin ],cathepsin  

• Granule independed mechanism of target cell 
lysis associated wuth Fass lingand 





 



 



 



 



 



 



 



 



Cytotoxic activiy  

• CD8 recognise Ag in Class-I  

• CD4 may have cytolytic activity but recognise 
Ag  within Class-II  

• PERFORIN ,granzymes A and B,  

• CRT[calreticulin ],cathepsin  

• Granule independed mechanism of target cell 
lysis associated wuth Fass lingand 



Z Chen and M Freedman 2010 



Meinl et al2006 
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Magliozzi, R. et al. Brain 2007 130:1089-1104; doi:10.1093/brain/awm038

Characterization of ectopic B-cell follicles and inflammatory cell infiltrates in post-mortem brain 
tissue from cases with SPMS and PPMS



CrossA  2013 



Polymyositis 

• CD8 mediated Class-I restricted  

• Lymphocyte infiltration within muscle 
parenchyma  



• Post infectious E/M   

• Post vacination E/M  



Absence or diminished immune action  

• PML  

• AIDS and CNS  

• SSPE  

 



HIV και Νευρικο ςυςτημα 

• Εγκεφαλοπαθεια: ανοια [ πρωτοπαθησ], 
ευκαιριακεσ λοιμωξεισ, λεμφωμα ΚΝΣ   

• Μυελοπαθεια :κενοτοπιωδησ εκφυλιςισ  

• Αιςθητικη αξονικη νευροπαθεια [ραχιαια 
γαγγλια sulfatide ]    

 



  



Hartung 2006 

 



PML Clinical Expression 

• Presenting symtom combinational of cognitive 
and behavoral changes[54%]   

• Motor weakness [42.5%]  

• Visual impairment [40.5%]   

• EDSS increase[ 4.1+-0.3 to5.4+-0.3 ]  



 



PML diagnosis  

• Increased T2 abnormalities,subcortical ,tend to 
involve U fibers, little contrast enhacement . Occipital 
lessions more than frontal.    

• CSFmild increase of protein up to 
100mg/DL.pleocytosis less than 25 cells /mm3.     

• CSF PCR is specific for significant PML pathology 
.Sensitivity in general 76%[low abudance of virus in 
CSF,storage and handling conditions,inhibitors in CSF 
,small volume ] 



PML evolution 





IRIS key points 

• T-cell mediated encephalitis with high 
morbidity and mortality rate    

• Oportunistic infection   

• Restoration of immune function should be 
with caution    

• Combination of CNS -penetration antibiotics 
with prolonged steroids are needed to treat  
the syndrome   



A case of paradoxical IRIS .Cryptococus ,johnson et al2011 



SSPE 

• Αυςτηρα ενδοκυτταριοσ λοιμωξισ αποτον ιο 
ιλαρασ   

• Ο ιοs μεταδιδεται από κυτταρο ςε κυτταρο με 
πινοκυττωςη  



 



iris 

 



cjd 

 


