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Skin barrier 

• Mechanical barrier (Stratum corneum, tight junctions…) 
 

• Biochemical/metabolic barrier (redox systems, detoxification systems) 
 
• Immunological barrier (commensal flora (skin microbiota),  
 antimicrobial peptides, structural cells, immune cells,  
 extracellular matrix (ECM)) 

 
⇒ Skin as a strong multifunctional barrier 

 
⇒ Penetration, avoidance of detoxification and overcoming 
 the immunological barrier in immunity and disease 
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Structure and cellular components of skin  
in mice and humans 
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Structure and cellular components of skin  
in mice and humans 
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The epithlial barrier of the skin  
and antimicrobial peptides (AMP) 
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Potential modes of ECM activation of immune cells 
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Topographical 
distribution of 

bacteria on skin sites 
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Interindividual variation of the skin microbiome 
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Factors contributing to the variation  
in the skin microbiome 
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Skin microbiome, dysbiosis and inflammation 



Immune homeostasis – an active process 

open break (passive) closed break (active) 

adaptive immune response 

overcome  
immunoregulatory  

default 
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Danger signals activate the innate immune system  
and thereby trigger inflammation 
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TLR, NLRP3 etc.: Pattern Recognition Receptors (PRR, Charles A. Janeway) 
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Danger signals activate the innate immune system  
and thereby trigger inflammation 
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Species-specific differences in allergic contact dermatitis:  
LPS, a ligand for TLR4, povides the missing innate  

danger signal 
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Nickel and cobalt bind directly to human  
but not mouse TLR4 and induce receptor dimerization 

nickel 
cobalt 

Schmidt, M. et al., Nat. Immunol. 11:814-819 (2010) 
Raghavan B. et al., EMBO Rep. 13:1109-1115 (2012)   



ASC- or NLRP3-deficient mice fail to develop CHS  
to TNCB 

Sutterwala F.S. et al., Immunity 24:317-327 (2006)  
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NLRP3 inflammasome activation by the endogenous 
danger signal ATP and the purinergic receptor P2X7 
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ATP release in the skin triggered by TNCB application 

Weber F.C. et al., J. Exp. Med. 207:2609-2619 (2010)  

ATP injection TNCB untr. Ctrl. vehicle Ctrl. 



P2X7-deficient mice are resistant  
to contact hypersensitivity (CHS) 
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Differences between the strong contact allergen DNCB 
and the weak contact allergen/tolerogen DNTB 
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 Summary 

• Danger signals are essential for activation of the innate immune system 
 

• Contact allergens are danger signals (nickel, cobalt, palladium) or induce 
their release/formation 
 

• Inflammation overcomes the immunological barrier (opening the brake) 
 

 
Other mechanisms and therapeutic relevance to be discussed  
 by Dr. Philipp Esser 
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