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Introduction and Hypothesis 
Interleukin-1 alpha (IL-1a) is a cytokine, which has in its mature form 159 amino acids 
and a molecular weight of about 18 kD. It is highly and constitutively expressed by 
keratinocytes in the epidermis. As a matter of fact, the epidermis, in particular the stratum 
corneum, is the tissue which contains by far the highest content of IL-1a in the human 
body. Interleukin-1 alpha is therefore often referred to as epidermal cytokine.  

The expression of IL-1a by keratinocytes is subject to positive feedback control, i.e. IL-1a 
stimulates keratinocytes to express IL-1a.  

Various impacts on skin, e.g. physical (injury, UV light), chemical and biological 
(infections) have been shown to release IL-1a from its intracellular depot.  

The target cells of epidermal interleukin-1 alpha are dermal fibroblasts. IL-1a does not 
only stimulate their proliferation but also activates, in a concentration-dependent manner, 
the production of procollagen and tropoelastin, hyaluronic acid as well as the expression 
of several growth and differentiation factors for epidermal cells. Only at low 
concentrations does IL-1a induce the expression of the tissue inhibitor of 
metalloproteinase (TIMP, inhibitor of collagenase), thus shifting the balance between the 
production and degradation of collagen towards production. Therefore, only low doses of 
IL-1a are beneficial for collagen replenishment in skin.      

Based on these findings we proposed a model of IL-1a present in the outer skin (in 
particular in corneocytes) to act as sensor of ‘injury’, which upon release provides the 
signal for skin renewal after reaching the fibroblasts in the dermis. This model depends 
on the IL-1a cascade which is kicked off on the surface and penetrates deep into skin by 
a self-sustaining trigger-release mechanism. 
 
Aim 
To test the above described model based on epithelial/mesenchymal interactions initiated 
by IL-1a on the surface of skin and triggering eventually collagen replenishment in the 
dermis we performed a pilot study by topically administering IL-1a and measuring the 
collagen content in the dermis by 2-photon fluorescence microscopy.  
 
Methods 
A placebo-controlled pilot study on the collagen and elastin content in the dermis was 
conducted in volunteers of 63 and 64 years of age by administering an aqueous gel with 
and without IL-1a (EVENSWISS with Dermatopoietin®) twice daily upon the forearm and 
measuring the skin structure by 2-photon fluorescence microscopy. In addition to IL-1a 
the verum gel also contained Hexadeltine, a Leu-enkephalin analogue, to control the 
release of endogenous IL-1a by keratinocytes. Elastin was monitored by its green 
autofluorescence, collagen by the red ‘second harmonic generation’. The study was 
performed by Neurotar, Helsinki.  
 
Results 
Compared to baseline and placebo the topical administration of a gel containing 150 
ng/ml IL-1a (and 200 µg/ml Hexadeltine) led to a significant increase of collagen and 
elastin. This increase was statistically significant after one week and reached a maximum 
after 4 weeks.  

 

http://www.evenswiss.ch/
http://www.evenswiss.ch/


 
 
  
 
 
 
 

  
 
Figure 2. Quantitative evaluation of 2-photon microscopic pictures. Ordinate: Signal strength, 
arbitrary units. Abscissa: Skin depth in µm. Border between epidermis and dermis at 
approximately 50 µm. Green curve: Autofluorescence (AF) of keratin in the epidermis and of 
elastin in the dermis. Red curve: Second Harmonic Generation (SHG) reflecting collagen in the 
dermis. Left: Baseline. Right: After 2 weeks of twice-daily topical administration of a gel 
containing 30 ng/ml IL-1a. The contents of collagen and elastin approximately doubled after two 
weeks compared to placebo or baseline.  

 
 
Conclusion 
Topical administration of IL-1a, which due to its molecular size cannot penetrate skin, 
leads to a remote effect in the dermis as demonstrated by a significant replenishment of 
collagen and elastin. This finding supports the hypothesis that IL-1a acts as sensor of 
wear and tear of skin and as signal in the dermis for the structural and functional 
homeostasis of skin. In view of the decreased collagen production in chronologically and 
environmentally aged skin, IL-1a may have a role as ‘cosmeceutical’ for the treatment of 
this condition. 
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Figure 1. Two-photon-fluorescence microscopic pictures of the forearm skin of a human 
volunteer 63 years of age at a depth of 80 µm. Green autofluorescence is from elastin, red 
colour is the second harmonic generation reflecting collagen. Left: Baseline (Day 0).  Right: 
After 4 weeks of twice-daily topical administration of a gel containing 150 ng/ml IL-1a.  
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