
Abstract: Signal transduction pathways control basic cellular processes like cell division, migration, proliferation, and survival.

Photobiomodulation (PBM) is a non-invasive approach that harnesses the therapeutic properties of light to promote healing,

reduce inflammation, and relieve pain for the benefit of patients. Despite the medical advancement and increasing acceptance of

PBM, the underlying cellular and molecular mechanisms are still not fully understood. This in vitro study aimed to determine

the effect of PBM at 660 nm with 5 J/cm2 on the JAK/STAT and PI3K/AKT/mTOR pathway. Proteins involved in these pathways

were assessed by ELISA, western blotting, and immunofluorescence. Post-PBM, epidermal growth factor (EGF) was increased, as

well as phosphorylated (p-)EGFR, p-JAK2, p-STAT1, and p-STAT5. In addition vascular endothelial growth factor (VEGF), p-PI3K,

p-AKT1, p-mTOR, FOXO1, and p-GSK3β were also increased. Activation of the JAK/STAT and PI3K/AKT signalling pathways

post-PBM at 660 nm accelerated biological processes like cell migration and proliferation. This study demonstrates that PBM

mediates its effects by activating signal transduction pathways, including JAK/STAT and PI3K/AKT, allowing for the

enhancement of wound healing, particularly under pathological conditions such as diabetes. 
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