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Role of low intensity laser irradiation in the activation of the immune system towards diabetic
wound healing in vitro

Sandra M Ayuk, N N Houreld and H Abrahamse
University of Johannesburg, South Africa

Background: Low Intensity Laser Irradiation (LILI) is a non-invasive form of therapy that uses lasers of low energy. On
application of these lasers to tissues, photochemical, biological and physical responses are stimulated in photoreceptor
molecules within the cell. It produces cytokines and heat shock proteins which regulate the body’s immune response locally
and consistently. Studies have shown that the immune system is affected in people with ‘slow to heal’ wounds. This study is
aimed to evaluate various genes involved in the ECM and the role of LILI diabetic wounded fibroblast cells.

Method: Normal (unstressed) and diabetic wounded (stressed) models of isolated human skin fibroblasts were used. The cells
were incubated for 48 h after irradiation using a diode laser at a wavelength of 830 nm at a fluence of 5 J/cm2. Non-irradiated
(0 J/cm2) normal and diabetic wounded cells served as controls. To determine the expression of 84 genes, real-time reverse
transcription (RT) quantitative polymerase chain reaction (QPCR) was used in a PCR array.

Results: LILI mediated the expression of genes in the ECM and its adhesion molecules. Appropriate controls were used for gene
profiling and showed significant increase and decrease in expression 48 h post-incubation. Sixty one genes were significantly
regulated (55 up-regulated and 6 down-regulated) in normal cells; 42 genes were regulated (9 up-regulated and 33 down-
regulated) in diabetic wounded cells. Several genes were seen to be down-regulated in diabetic wounded cells as compared to
normal.

Conclusion: LILI stimulates gene expression of proteins involved in the ECM in vitro at 830 nm with a fluence of 5 J/cm? which
may turn to trigger immune-response. A detailed understanding of the molecular aspects may create a breakthrough for LILI
as an alternative treatment in difficulties to heal wounds.
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