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Introduction: Keloids are wounding-induced fibro-proliferative human tumor-like skin scars of poorly defined pathogenesis. 
The phases of physiological wound healing process are well known while the events that underline the hypertrophic or keloids 
scar formation are still unclear. Keloid seems to be likely occurring in dark-skinned people and in individuals with familiarity. 
The keloid tissue is characterized by a high level of collagen deposition in the site of the lesion, thus producing a scar extending 
beyond the boundaries of the original wound. The exaggerated synthesis of collagen is probably due to the increase in 
fibroblasts density and their proliferation rate respect to the normal skin.   Currently, keloid treatment can be divided into three 
main categories: pharmacological, surgical and other invasive therapies, and new therapies under investigations. In particular, 
more attention has been recently focused on Photobiomodulation Therapy (PBMT), a form of light therapy which involves 
endogenous light absorbing molecules named chromophores. This non-thermal process conducts to beneficial therapeutic 
outcomes including the alleviation of pain or inflammation, immunomodulation, and promoting of wound healing and tissue 
regeneration. The signaling pathways responsible remain unknown.  Adenosine is an important endogenous nucleoside, which 
mediates a variety of important biological processes and diseases, such as vasodilation, inflammation, cancer, wound healing 
and collagen deposition by activating specific receptors named A1, A2A, A2B and A3.  We studied the effects of Blue LED light 
irradiation (wavelength 410-430nm, 0.68W/cm2power density) on different cell parameters in the absence or in the presence 
of selective adenosine A2A receptor agonists and/or antagonists. 

Materials and methods: Eleven human keloids and seven boundary tissues obtained from aesthetic surgery from ten patients 
were used to perform fibroblast primary cultures. These cultures were characterized by the use of selective antibodies for 
specific markers and revealed by using confocal microscopy. Cultured fibroblasts were then exposed to short periods of Blue 
LED light irradiation (5s-10s-20s-30s-45s and 60s). Cell metabolism and proliferation rate were analyzed using two colorimetric 
tests (Cell Counting Kit-8and Sulforhodamine B based assay, Sigma-Aldrich). We also studied the effects of the Blue LED light 
(fluence 22J/cm2) on ionic currents by performing patch-clamp experiments. 

Results: A significant reduction of cell metabolism was observed in keloid fibroblasts exposed to Blue LED light at different 
irradiation times (20s, 30s, 45s and 60s, n=63for each experimental condition). On the contrary, no changes in cell proliferation 
(n=62for each experimental condition) after 24hours after treatment was found at all irradiation times tested. 
Electrophysiological recordings showed an increase of voltage-dependent outwards currents activated by a depolarizing ramp 
protocol (from -80mV to +80mV; 800ms) within the first 2-3min after a 30s irradiation (n=18). This effect was modulated by 
the application of 100 nM CGS21680, a selective A2A receptor agonist

Discussion and conclusion: Blue LED light irradiation directly affects human keloid fibroblasts: it decreases cell metabolism 
and increases outward ionic currents. These effects are modulated by selective A2A agonist receptors, suggesting a possible 
role of adenosine in the Blue LED light mechanism of action. This treatment could represent a new therapeutic approach in 
the management of hypertrophic scars and keloids.  


