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Substance P plays a crucial role in the analgesic effect

s
Yo

of low level laser therapy on chronic muscle pain
Der-Sheng Han', Chih-Cheng Chen?

'Dept. of Physical Medicine & Rehabilitation, National Taiwan University Hospital Beihu Branch
?|nstitute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

Introduction

Low-level laser therapy (LLLT) is widely used
in pain control in physical medicine and
rehabilitation. However, its mechanism is still
unknown. Substance P(SubP) is a neuropeptide
composed of 11 amino acid residues, and is
secreted with noxious stimulation. The objective
of this study is to reveal the mechanism of the
analgesic effects of LLLT in a rodent model of
chronic muscle pain. The specific aims are to
establish the animal model of LLLT on chronic
muscle hyperalgesia, and to determine the key
molecule in the process of analgesia.

Materials and Methods

We employed the chronic hyperalgesia
mouse model proposed by Sluka et al. and
determined the optimal LLLT frequency, dosage,
and timing. Mice were injected with pH 4.0
saline on days 0 and 1. The withdrawal
response of mouse hind paws was defined as
foot lifting when a 0.2-mN von Frey filament
was applied (Fig 1). The withdrawal responses
shown before and after i.m. acid injection
confirmed acid-induced mechanical
hyperalgesia for the following laser treatment.

After three days from first acid injection, LLLT
with a 685 nm wavelength and 30 mW was
applied (Fig 2). Tac1-/- (SubP knockout) mice
were used to show the role of subP.

Fig 1 Fig 2

[

Results

LLLT at 8J/cm? showed analgesic effect in
chronic muscle pain model. Arrowheads indicate the 1st
& 2nd i.m. acid injection. Arrows indicate the laser treatment. h,
hour. D, day. *P < 0.05 compared with DO; #P < 0.05 compared with
4h; #P < 0.05 compared with D4 before the laser treatment.
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The analgesic effect can be blocked by
pretreatment of NK1 receptor (SubP receptor)
antagonist—RP-67580.
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When we apply LLLT on Tac1-/- mice, there is
no analgesia can be observed.
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Pretreat with TRPV1 receptor antagonist—
capsazepine can block the analgesic effect.
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Conclusions

1. Intramuscular SubP induced by LLLT and acid
injection could inhibit intramuscular
nociceptor activation. The anti-nociceptive
effect against chronic mechanical hyperalgesia
may act through TRPV1-SubP pathway.

2.In the future, small molecule inducing SubP
production can be new candidate to treat

chronic diffuse muscle pain.
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