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autoimmunityééhorror toxicus 



CAR ACCIDENT 

AUTO ACCIDENT 

AUTOIMMUNITY 
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RISK FACTORS FOR  
AUTOIMMUNE DISEASES 

ÅGenetic (HLA type) 
ïHLADR2 with SLE and MS 
ïHLADR3 ǿƛǘƘ {ƧƻƎǊŜƴΩǎ ǎȅƴŘǊƻƳŜΣ aDΣ {[9 ŀƴŘ 5a-1 
ïHLADR4 with RA and DM-1 

ÅFemale 
ïX chromosome inactivation 

ÅEnvironmental 
ïSmoking with RA, PBC, SSc 

ÅDrugs 
ïProcainamide, minocycline, quinidine with DILE 

Å Infections 
      - Viruses, parasites, bacteria 



Women are generally more susceptible to autoimmunity compared to men 





Gender-associated influences on CVB-3 mediated autoimmune myocarditis in mice models.  

Autoimmunity Reviews 2011 
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Pfau Toxicology 2004  
Rigopoulou and Bogdanos Clin Rev Allergy and Immun 2011 
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Hair dyes usage can trigger autoimmunity  

Smyk and Bogdanos Aut Highlights 2013 
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Symptomatic 
autoimmune 
disease 

Silent 
autoimmune  

disease 

Early Autoaggression in 
susceptible individuals 

¸ŜŀǊǎ ǘƻ ΧΧ 
ΧΧ ŘŜŎŀŘŜǎ 

http://www.hypercable.fr/images/stories/7343.gif


Tools to study Risk factors  

ÅHuman monozygotic twin studies 

Åanimal studies,  

ÅGenetic models 



Rat 

Mouse 

Guinea pig 

Rabbit 

Cow 





 
Autoimmune  disorders are infectious diseases  
ééééuntil proven otherwise 
                                     Shoenfeld & Rose  



EBV and autoimmunity  
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Hepatocytes - also known as liver cells  

(Autoimmune Hepatitis -AIH) 

Cholangiocytes (Primary Biliary Cirrhosis -PBC) 

                        (Primary Sclerosing Cholangitis -PSC) 

Autoimmune Liver Diseases 





What is primary biliary cirrhosis?   



Stage 1 Stage 2 

Stage 3 Stage 4 
Rigopoulou, Zen, Smyk & Bogdanos Clin Dev Immun 2012 

Primary biliary cirrhosis   





Curr Inf Dis Rep 2013 



EBV as a trigger of autoimmune liver diseases: any evidence?  
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EBV as a trigger of autoimmune liver diseases: any evidence?  

Shapira et al Exp Mol Path 2012 
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EBV as a trigger of autoimmune liver diseases: any evidence?  

Evidence is support and against a role of Epstein-Barr virus (EBV) in autoimmune 
liver disease (AiLD).  

Disease Evidence in Support of EBV Evidence Against EBV 

Autoimmune Hepatitis 
(AIH) 

-Several case reports indicating the development of 
AIH following EBV infection. 
-Serological evidence of EBV infection in AIH patients.  
-Strong link between EBV and rheumatoid arthritis, 
autoimmune thyroid, and Sjºgrens syndrome, which 
are often concomitant in patients with AIH or other 
AiLD. 
-  Molecular mimicry and immunological cross-
reactivity implicating an EBNA EBV epitope and the 
immunodominant CYP2D6259-271 epitope is 
demonstrated in patients with AIH-2. 
  

-The high prevalence of EBV would indicate a higher 
development of AIH post-EBV infection, which is not the case. 
-Strong EBV links with autoimmune diseases, such as 
systemic lupus erythematosus (SLE) that are not commonly 
concomitant with AIH.  
- A CYP2D6259-271 mimicking peptide from BVRF1 EBV is 
totally unreactive in anti-CYP2D6254-271 positive patients with 
AIH-2. 

Primary Biliary Cirrhosis  
(PBC) 
 
 

-Increased EBV DNA found in peripheral blood 
mononuclear cells, liver and saliva of PBC patients. 
-Increased EBV early antigen titers in PBC. 
-Strong link between EBV and rheumatoid arthritis, 
autoimmune thyroid, and Sjogrens syndrome, which 
are often concomitant in AiLD. 
-Homologous regions between EBV proteins and 
sp100.  
 

-Increased EBV early antigen titers also found in other 
autoimmune diseases.  
-Strong EBV links with autoimmune diseases, such as SLE, 
that are not commonly concomitant with PBC.  

Primary Sclerosing 
Cholangitis (PSC) 

-Increased EBV infected B lymphocytes in the 
intestinal mucosa of ulcerative colitis patients (which is 
often concomitant in PSC) 

-No direct evidence or case reports linking EBV to PSC.  

 Bogdanos et al J Hepatol 2004  
Bogdanos et al Hepatol 2003  
Smyk et al  Adv Virol 2012 
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Curr Inf Dis Rep 2013 
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Epidemiological studies: What they can tells us about infectious triggers 

UTI: urinary tract infections ( E.coli ) 

Smyk et al Clin Rev All Immunol 2011 



Epidemiological studies: What they can tells us about infectious triggers 

Bogdanos & Gershwin Dig Dis 2013 



5 Reasons Why E.coli Are Our  Friend  

1 Reason Why E.coli is NOT Our  Friend:  
a trigger of PBC  



How/why urinary tract infections ( E.coli )  
are epidemiologically linked to  
primary biliary cirrhosis remains elusive  

Whether E.coli  infection is  
pathogenetically linked to  
primary biliary cirrhosis  
remains poorly understood  
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Pyruvate dehydrogenase complex E 2 subunit  

 CD8 T- Cell epitope   Kita et al J Exp Med  2002  S E G D L L A K L 

S E G D L L A E I E T D K A T K L I 

 CD4 T- cell epitope   Shimoda et al J Exp Med 1995 G D L L A E I E T D K A T I 

 B cell epitope   Bogdanos et al Hepatology 2005  S E G D L L A E I E T D K A T K L I 

B- and T (CD4 & CD8) epitope  co-localization  



The major AMA PDC-E2212-226 epitope is exposed  

on the surface of the molecule 

S E G D L L A E I E T D K A T K L I 

Bogdanos et al J Hepatol 2004  
Bogdanos et al Hepatology 2005  

Howard et al Gastroenterol 1998 



Kaplan & Gershwin N Engl J Med 2005  



How this short sequence (PDC - E2212 - 226 )  

becomes the focus of  

autoimmune responses remains unclear  

Molecular mimicry involving  

E.coli  and human PDC- E2  

has been studied extensively  



Burroughs  & Baum Nature 1992 
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Smyk et al Curr Infect Dis Rep 2013 

E.Coli  and human PDC- E2: molecular mimicry  

Bogdanos  & Vergani, Clin Rev All Immunol 2009  

Bogdanos Baum & Vergani, J hepatol 2004  



E.coli PDC-E2 

Shimoda Hepatol 2000  



Shimoda JEM 1995 
Shimoda JCI 1997 
Shimoda Hepatol 2000  


