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ABSTRACT

ion on excitabl e cell s.

It has been reported that low-power laser irradiation (LLI) can block the conduction of nerve impulses and
reduce the muscular fatigue. Since the underlying mechanism remains unclear, in this thesis, the effect of LLI on
excitable cells was examined to clarify the action mechanism of LLI. We examined thermographic analysis on the
effect of LLI (457-514 nm: 25-100 mW) on compound action potentials (CAPs) using the law of polar excitation in
frog sciatic nerve. Negative correlations between each type of CAP amplitude and temperature deviation were
obtained, resulting in good fitting curves of a quadratic function. We conclude that the suppressive effects of LLI
on the polar excitations are mainly based on the thermal influence. In addition, we examined the effect of LLI
(808 nm: 60 or 100 mW) on muscle contraction and conducted waveform analyses of the twitch curve, including
alterations in the peak amplitudes of tension (AMP), latency (LAT), contraction period (CP), and relaxation
period (RP). We conclude that LLI at relatively higher doses can influence muscle by retarding AMP attenuation
and LAT prolongation, suggesting that 808 nm LLI influences both synaptic signal transmission at the
neuromuscular junction and excitation—contraction coupling in the muscle fibers, but not the relaxation process.

In summary, these results facilitate the clarification of the action mechanism of LLI effects on excitable cells,
and suggest a possibility of application to intractable nervous as well as muscular diseases.

Keywords: Low-power laser irradiation (LLI), Sciatic nerve, Compound action potential (CAP), Polar excitation,

Gastrocnemius, Muscle contraction.
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Fig. 2 Averaged alterations of standardized CAP amplitude: CE (white bars), and AE (gray bars). p<0.05(*)

and p<0.01(**).
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Fig.3 Alterations of CE, AE, and temperature deviation during 514 (a) or 488 nm LLI (b). Correlation
analyses between the temperature deviation and each type of CAP amplitude (c).
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Fig.4 Schematic diagram of the recording,
655 nm stimulating, and laser-irradiating system.
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Fig.5 Averaged alterations of AMP (a), LAT (b), CP (c) and defined RP (d) during experiment: control group
(white bars), 60 mW LLI group (light-gray bars), and 100 mW LLI group (dark-gray bars).
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