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The Skin… 

q  Highly symbolic 
organ… 

q  The first 
molecular 
interface with our 
environment… 



Interaction 
of exogenous 
molecules with 
skin structures 
can lead to toxic 
reactions... 

Skin and  
Toxicology… 



Allergic Contact Dermatitis 

Skin inflammatory reaction mediated by the 
immune system… resulting from the interaction 
of a low 
molecular 
weight 
exogenous 
chemical with 
endogenous 
skin proteins... 



Landsteiner K & Jacobs J. J Exp Med, 1936, 64, 625-639 

Historical link between 
chemistry and allergy… 
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Nature of chemical 
sensitizers… 

Haptens!  Prehaptens!

Prohaptens!

Lepoittevin J-P. Contact Dermatitis 2006, 54, 73-74 



Metabolic activation... 

Abiotic activation... 
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Model Skin sensitizer 

Skin proteins 

ALLERGY 

Detoxication 



The cinnamic alcohol story… 

q  Cinnamic alcohol was considered as “The model” of 
prohapten for many years… 

q  Many metabolic studies performed… 

q  Clinical data available… 



The cinnamic alcohol story… 

q  Cinnamic alcohol was considered as “The model” of 
prohapten for many years… 

q  Many metabolic studies performed… 

q  Not all patients sensitive to cinnamic alcohol are 
reacting to cinnamic aldehyde ! 



The cinnamic alcohol story… 
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The corticosteroids story... 
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q  Strong antiinflammatory properties… 

q  Potent skin sensitizer in Human… 
Matura et al. Contact Dermatitis 1998, 38, 106 



The corticosteroids story... 
Ac-N-Arg-Trp-Ala-Ala-Lys/Cys-Ala-Ala-CO2H 
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The corticosteroids story... 

By courtesy of Prof. An Goossens	


Many poly-sensitized 
individuals also 
present a positive 
patch-test reaction 
to ethanol… 

Dooms-Goossens A. Eur J Dermatol 1993, 3, 713 



 Metabolic studies 

Liver metabolism... 

Skin metabolism... 
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Two major pitfalls 

Liver vs skin... 

Highly reactive 
intermediates... 



Non invasive approach… 

q  Direct 
observation… 

q  Highly non 
homogeneous 
environment… 



HR-MAS NMR… 

q  High-Resolution Magic Angle Spinning 
NMR… 

q  Bring to zero inhomogeneity associated 
with the sample… 

q  NMR technique adapted to semi-solid 
structures… 

q  Developed for biopsies of soft tissues… 



HR-MAS NMR on RHE (SkinEthic®) 

SC12H25 O

O O
13CH3

Elbayed K., et al. Chem Res Toxicol 2013, 26, 136-145 



HR-MAS NMR on RHE (SkinEthic®) 
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HR-MAS NMR on RHE (SkinEthic®) 
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2M4MP + HR-MAS NMR on RHE  

Moss E., et al. unpublished results 
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Hapten-protein interactions… 

Model nucleophiles: 
Aniline, thiophenol 

etc… 
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Conclusions 

q  Most chemicals are detoxified 
through metabolism… 

q  Reactive intermediates can modify 
proteins and induce skin allergies… 

q  Skin metabolism associated with 
hapten formation is difficult to 
investigate… 

q  Mechanisms associated are mainly 
unknown… 



Acknowledgments 

q  Fabien MERCKEL 

q  Camille DEBEUCKELAERE 

q  Eric MOSS 
q  Elena GIMENEZ-ARNAU 

q  Valérie BERL 

q  Karim ElBAYED 

q  COLIPA 

q  Centre National de la 
Recherche Scientifique 

q  Université de Strasbourg  

q  Ministère de l’Éducation 
et de la Recherche 


