
A light therapy that heals and relieves pain.

Photobiomodulation

Photobiomodulation therapy (PBM Therapy) is the application of 
monochromatic light to improve the speed and quality of tissue repair.


It reduces inflammation, reduces edema and can induce analgesia.



Mechanism of action
Correctly dosed (intensity + duration) red 
and near infrared light reduces oxidative 
stress and increases ATP

Cellular mechanisms

“Basic Photomedicine”, Ying-Ying Huang, Pawel Mroz and 
Michael R. Hamblin — Harvard Medical School
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In stressed cells mitochondrial NO blocks respiration. Red & Near IR light dissociate NO from 
cytochrome c oxidase to restore cellular homeostasis. This is a dose-rate dependent effect.

Biphasic dose response in low level light therapy. 

Huang YY, Chen AC, Carroll JD, Hamblin MR Dose Response 2009 7(4) 358-83 — Harvard Medical School



Mechanisms and Mitochondrial Redox Signaling in Photobiomodulation. Hamblin, MR 
Photochem Photobiol 2017 Nov 22 0031-8655  

Abstract 
Photobiomodulation (PBM) involves the use of red or near-infrared light at low power 
densities to produce a beneficial effect on cells or tissues. PBM therapy is used to 
reduce pain, inflammation, edema, and to regenerate damaged tissues such as 
wounds, bones and tendons. The primary site of light absorption in mammalian cells 
has been identified as the mitochondria, and more specifically, cytochrome c oxidase 
(CCO). It is hypothesized that inhibitory nitric oxide can be dissociated from CCO 
thus restoring electron transport and increasing mitochondrial membrane potential. 
Another mechanism involves activation of light or heat-gated ion channels. This 
review will cover the redox signaling that occurs in PBM and examine the difference 
between healthy and stressed cells, where PBM can have apparently opposite 
effects. PBM has a marked effect on stem cells, and this is proposed to operate via 
mitochondrial redox signaling. PBM can act as a pre-conditioning regimen, and can 
interact with exercise on muscles.



Conclusions

In summary our study showed that LLLT can modulate the 
local homeostasis of ROS and of growth factors IGF-1 and 
TGF-β1 during the striated muscle repair. This may constitute 
a new preventative approach to muscular fibrosis.

Discussion

The Present study demonstrated that LLLT could prevent 
fibrosis formation by promoting the regeneration of injured 
muscle. Muscles treated with LLLT showed more 
regeneration myofibers and less fibrotic scar formation than 
the untreated contusion group. The minor axis diameters of 
the regenerating myofibers in the constusion-plus-LLLT 
group were significantly larger than in the contusion group 
14, 21 and 28 days after contusion.

First, we investigated the effects of LLLT on the 
homeostasis of ROS in injured muscle. MDA is an indicator 
of lipid peroxidation. LLLT decreased MDA level (P<0.01 1, 
2, and 3 days after injury and P<0.05 7 days after injury), but 
it had no effect 14, 21 or 28 days after injury. SOD is an 
important antioxidant enzyme. LLLT increased SOD activity 
(P<0.05 1, 2 and 3 days after injury),  but it had no effect 7, 
14, 21 or 28 days after injury. The result revealed that 
administration of LLLT dramatically decreased oxidative 
stress and increased the antioxidant enzyme activity during 
the inflammation phase, but it had no effect during the 
following phases, when the homeostasis of ROS had been 
restored.
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De Marchi et al, IEEE J Sel Top Quantum Electron 
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