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Rising Incidence of Pediatric Inflammatory Bowel Disease 
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99 loci identified  
71 Crohns disease 
47 Ulcerative colitis  

Identification of genetic loci  
associated with IBD 
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Ivanov et al. Cell 2006 

The Orphan Nuclear Receptor RORgt  
directs the differentiation program of 
proinflammatory IL-17+ T helper Cells 



Th17 cells in inflammatory bowel disease 

 
IL-17+ CD3+ T CELLS increased in patients with IBD (Fujino et al. 2003, Bogaert et al. 2010) 
  
Preliminary data on blockade of IL-17A in humans suggests that Secukinumab  
induces relevant therapeutic responses in patients with psoriasis, rheumatoid arthritis  
and uveitis (Hueber et al. 2010) but not CD  
(Hueber et al. ECCO meeting and personal communication S. Travis) 
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anti-CD40 stimulation in vivo induces weight loss and colitis 
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IL-23 mediates colitis and  IL-12 systemic immunity  

    wild type   IL-12/IL-23 KO  IL-12  KO  IL-23 KO 
Weight loss                     +                                -                               -                               + 
Serum cytokine            +++                              -                               -                             +++ 

 
 
Colitis 

Uhlig et al. Immunity. 2006 Colitisscore 
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IL-17 induction in innate colitis (anti-CD40 model)  
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Uhlig et al. Immunity. 2006 Buonocore et al. Nature 2010 



Buonocore et al., Nature 2010 

Vonarbourg et al. , Immunity 2011 

ROR- t- Innate lymphoid cells are essential  
for anti-CD40-induced innate colitis 

ROR-                                     ROR-  NKR+   Li cell 



Innate lymphoid cells in IBD 

Geremia et al., J Exp Med 2011 



The Orphan Nuclear Receptor RORgt  
directs the differentiation program of 

proinflammatory IL-17+ T helper Cells and innate lymphoid cells 

Innate lymphoid cells 



Ivanov et al. Cell 2006 

Regulatory T cells control intestinal inflammation 

IL-10 





IL-10 secreting regulatory T cells accumulate in the colon lamina 
propria  and cure established colitis 
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Human Foxp3+ mucosal regulatory T cells secrete IL-10 and are in 
contact with IL-10++ non CD3+ T cells 

human appendix 

Uhlig HH, et al. J Immunol. 2006 
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Geuking et al. Immunity 2011 

Establishment of Intestinal CD4+ T Cell Homeostasis  
after bacterial collonisation IL-10 Dependent 

IL-10 



Retinoic acid acts as a cofactor for Foxp3 induction. 

Coombes J L et al. J Exp Med 2007;204:1757-1764 
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but 

Therapeutic use of IL-10 

Toxicity 

Not clear effectivity 

IL-10 Genetic  susceptibility locus  for UC  

OR 1.48 >1000 UC patients vs controls 

Foxp3 

    control           Ulcerative colitis    Crohns disease 
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Very early onset colitis in patients with IL-10R mutations 

Glocker  et al. N Engl J Med. 2009 



Very early onset colitis in patients with IL-10 mutations 

Glocker et al. Lancet. 2010 Oct 9;376(9748):1272. 



Enteropathy in IPEX syndrome due to loss of Foxp3 

Å enterocolitis - diarrhoea , food 
allergies, failure to thrive, 
autoimmune endocrinopathies. 
very early Insulin- dependent type 1 
diabetes during the first year of life 
and thyroiditis (hypothyroidism or 
hyperthyroidism) 

Å dermatitis ς eczema, pemphigoid 
nodularis, psoriasiform dermatitis 
or alopecia.  

Å Coombs-positive hemolytic anemia, 
thrombocytopenia or neutropenia, 
autoimmune hepatitis  

     BlancoQuirosa, et 
al. 2009 

         Patey-Mariaud de Serre et al. 2009 

 

 



> 100 susceptibility loci      

1 to few genes 

chronic granulomatous disease 

CVID 

Glycogenosis type 1b 

SCID 

NEMO 

IPEX syndrome (Foxp3 and CD25 defects) 

IL-10 signalling (IL-10 receptor, IL-10 mutations)  

XLP-2 (XIAP) 
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Parasites represent a major selective force for immune genes and 
shape the genetic predisposition to (auto)immune conditions 

Fumagalli et al. J Exp Med 2009  



G. Flemming, University Leipzig 

Mucosal Immunology  (2011)  

Intestinal Mycobacterium tuberculosis infections 

Th1 / Th17 
regulatory T cells 


