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In response to the inflammation caused by sunburn, some 

neurons in the skin produce a protein that promotes the activity 

of repairing immune cells and allows the injury to heal. 

EXPOSURE TIME 

The impact of the sun on the skin is a phenomenon of great complexity, 

the effects of which vary greatly depending on the duration of exposure to 

UV rays: 

1) From the first minutes of exposure, UV rays trigger a series of 

biochemical reactions that will transform a molecule present in the 

epidermis (7-dehydrocholesterol) into vitamin D. This vitamin is 

absolutely essential for the maintenance of good health and it is therefore 

very advantageous to be exposed to the sun for short periods (five to 

fifteen minutes in summer) to enjoy its benefits. 

2) When UV exposure is prolonged, epidermal cells (keratinocytes) make 

proopiomelanocortin (POMC), a hormone that stimulates the production of 

the pigment melanin. This tan provides light protection to the skin, 

equivalent, approximately, to a sunscreen with a protection factor of 3. 

Note that a portion of this POMC is transformed, in parallel, into 

endogenous opiate (ß-endorphin), which probably contributes to the 

pleasant feeling and well-being that many people experience when they are 

exposed to the sun (1). 

3) When sun exposure becomes excessive, on the other hand, UV rays 

cause a burn (sunburn), characterized by the destruction of epidermal cells 

and inflammation of the underlying dermal papillae. This sunburn can be 

extremely painful because the inflammation activates nociceptive neurons 

(specialized in transmitting pain signals) that innervate the skin and signal 

the presence of an injury to the brain. 

HEALING NEURONS 

Recent data suggests that these nociceptive neurons may also play a 

crucial role in healing sunburn (2). Using an experimental model of 

sunburn (mouse ears irradiated with UV rays), the researchers noted that 

overexposure of the skin to UV rays caused the release of a protein called 

TAFA4 by certain sensory neurons. This protein acts locally to optimize 

the repair function of immune cells (macrophages) located nearby, either 

by reducing the production of inflammatory cytokines while increasing the 

production of anti-inflammatory molecules such as interleukin-10. In other 

words, the activation of sensory neurons helps create an anti-inflammatory 

climate locally that limits the damage caused by the burn and promotes the 

healing process. Thanks to this precise control of the inflammatory 

response by sensitive neurons located in the skin, the hypersensitivity of 

the skin experienced after a sunburn is generally of short duration and 

allows the skin to recover quickly. It will also be interesting to study 

whether the anti-inflammatory function of the TAFA4 protein identified in 

this study could have a therapeutic application in certain diseases where 

the inflammation becomes uncontrolled, whether it is autoimmune 

diseases such as rheumatoid arthritis, or of infectious origin (septic shock, 

COVID-19). 

 

The existence of this powerful repair mechanism obviously does not mean 

that sunburn is harmless to health. UV rays are formidable carcinogens 

capable of generating many mutations that increase the risk of cancerous 

cells developing in the skin. These mutations are very common: for 

example, a study showed that, in people of 60 years, about 25% of the skin 

cells exposed to the sun have already reached a precancerous stage and are 

therefore at very high risk of acquiring the few additional mutations that 

will trigger the onset of cancer (3). Repeated sunburns drastically increase 

the likelihood of these mutations occurring and causing skin cancer, 

including the very dangerous melanoma. 
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