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� The use of low levels of visible or near infrared light for reducing pain, inflammation
and edema, promoting healing of wounds, deeper tissues and nerves, and preventing cell
death and tissue damage has been known for over forty years since the invention of lasers.
Despite many reports of positive findings from experiments conducted in vitro, in animal
models and in randomized controlled clinical trials, LLLT remains controversial in main-
stream medicine. The biochemical mechanisms underlying the positive effects are incom-
pletely understood, and the complexity of rationally choosing amongst a large number of
illumination parameters such as wavelength, fluence, power density, pulse structure and
treatment timing has led to the publication of a number of negative studies as well as many
positive ones. A biphasic dose response has been frequently observed where low levels of
light have a much better effect on stimulating and repairing tissues than higher levels of
light. The so-called Arndt-Schulz curve is frequently used to describe this biphasic dose
response. This review will cover the molecular and cellular mechanisms in LLLT, and
describe some of our recent results in vitro and in vivo that provide scientific explanations
for this biphasic dose response.

1. INTRODUCTION

1.1. Brief history

Low level laser therapy (LLLT) is the application of light (usually a
low power laser or LED in the range of 1mW – 500mW) to a pathology to
promote tissue regeneration, reduce inflammation and relieve pain. The
light is typically of narrow spectral width in the red or near infrared
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sic dose response with positive effects (difference in integrated area
under the curve of time course of wound size compared to no treatment
control) seen in low doses with a clear maximum seen at 2 J/cm2, and the
high dose of 50 J/cm2 actually gave a worsening of the wound healing
time curve i.e. there was a greater expansion of the wound compared with
non-treated controls.

4.3. Rat arthritis

In another in vivo study (Castano et al. 2007) we investigated whether
LLLT using an 810-nm laser could have a therapeutic effect in a rat
model of inflammatory arthritis caused by zymosan injected into their
knee joints. In this model the severity of the arthritis is quantified by
measuring the diameter of the swollen joint every day and plotting a time
course for each joint. We compared illumination regimens consisting of
a high and low fluence (3 and 30 J/cm2), delivered at high and low irra-
diance (5 and 50 mW/cm2) using 810-nm laser light daily for 5 days, with
the positive control of conventional corticosteroid (dexamethasone)
therapy. 

As shown in Figure 12 three of the illumination regimens were effec-
tive in reducing the mean integrated knee swelling almost as much as the
positive control of the powerful steroid, dexamathasone; these were 3
J/cm2 delivered at 5 mW/cm2 and 30 J/cm2 delivered at 50 mW/cm2

both of which took 10 minutes, and 30 J/cm2 delivered at 5 mW/cm2

which took 100 minutes. The only ineffective dose regimen was 3 J/cm2

FIGURE 11. Biphasic dose response in measured difference in integrated area under the curve of
time course of wound size compared to no treatment control, with a clear maximum seen at 2 J/cm2,
and the high dose of 50 J/cm2 gave a worsening of the wound healing time curve.
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