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Atopic dermatitis: how allergens get on our nerves 
 

 
Mast cells and sensory neurons cluster in "bunches" under the skin. Credits: Nicolas Gaudenzio 

 
Atopic dermatitis, or eczema, primarily affects infants and children, and manifests itself 
in hypersensitivity to allergens in the environment. A skin disease characterized by 
flare-ups, it is often treated with topical anti-inflammatories. A new study led by Inserm 
researcher Nicolas Gaudenzio, from the Epithelial Differentiation and Rheumatoid 
Autoimmunity Unit (UDEAR – Inserm / UT3 Paul Sabatier), in collaboration with his 
colleagues at Stanford University (United States) shows that immune cells and sensory 
neurons interact in the skin to form units that can detect allergens and trigger 
inflammation. A discovery that provides an insight into how atopic dermatitis works, 
and points the way to new therapeutic possibilities. Their findings have now been 
published in the journal Nature Immunology. 
 
Dry skin, pain, and itching... Atopic dermatitis affects the everyday lives of nearly 20% of 
children, and up to 5% of adults. The condition can have a significant impact on the quality of 
life of these patients. 
 
Several studies have shown that genetic factors are involved in the development of this chronic 
inflammatory skin disease, and suggest that they result in impairment of the skin barrier. This 
enables the allergens present in the environment, from pollen to dust mites, to penetrate the 



dermis and stimulate the immune system, which reacts abnormally to this "threat" by triggering 
eczema. 
 
However, the mechanisms of hypersensitivity to allergens and immune system hyperactivity in 
patients with atopic dermatitis are not yet fully understood. Led by Inserm researcher Nicolas 
Gaudenzio, the young "IMMCEPTION" group studies the way in which the immune system 
interacts with sensory neurons to regulate inflammatory processes in atopic dermatitis. 
 
In particular, the researchers have taken a lead from existing clinical data which show that 
patients with this disease have numerous neuropeptides in their blood: chemical messengers 
that carry nerve messages, and whose level is correlated to disease severity. Identification of 
these neuropeptides in the blood indicates activation of the sensory neurons. These patients 
also have a number of enzymes in the blood indicating the presence of mast cells. Mast cells 
are immune cells present in the skin that play an essential role in modulating inflammatory and 
allergic processes. 
 
Based on these observations, Gaudenzio and his team decided to focus on the interaction 
between sensory neurons and mast cells, and have now published their findings in the 
scientific journal Nature Immunology. 
 
The researchers studied animal models of atopic dermatitis. Under the skin of mice showing 
signs of inflammatory reactions, they observed mast cells and sensory neurons clustering 
together in "sensory neuroimmune units" not dissimilar in form to a bunch of grapes. "The mast 
cells and neurons cling together in the dermis. We don't yet understand the molecular 
interactions that bind them together, but we have quantified the distances between them, which 
are tiny," highlights Gaudenzio. 
 
The researchers then showed that when the mice were exposed to dust mites, these "sensory 
neuroimmune units" were able to detect the presence of these allergens, triggering allergic 
inflammation. 
 
In the longer term, this discovery could have practical therapeutic implications.  "Until now, 
patients could be treated with biological treatments (biological therapy), but these obviously 
treat the disease further down the line, after flare-ups have occurred. We believe we have put 
our finger on a trigger mechanism and now want to continue our research to identify new 
molecules that could block interactions between mast cells and sensory neurons, and thus 
have a beneficial therapeutic effect for patients," explains the researcher. 
 
To do so, the group will first need to characterize the molecular interactions within these units 
in more detail, and analyze the role they play in modulating the immune system.  
 
"One of the questions we are now going to try and answer is what these mast cell-sensory 
neuron units are for. They must represent a defense mechanism for the body, since they are 
also found in healthy individuals. But it could be that they don't work properly in people who 
have atopic dermatitis—that's what we're trying to understand," concludes Gaudenzio. 
 
This study was funded by the European Research Council (ERC). 
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House dust mites activate nociceptor–mast cell clusters to drive type 2 skin 
inflammation 
 

http://www.immception.com/
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