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Abstract

Laser irradiation is known to affect various tissues such as skin, bone, nerve, and skeletal muscle. Laser irradiation promotes ATP synthesis,
facilitates wound healing, and stimulates cell proliferation and angiogenesis. In skeletal muscle, laser irradiation is related to the proliferation
of skeletal muscle satellite cells. Normal skeletal muscle contains remodeling capacity from myogenic cells that are derived from
mononuclear satellite cells. Their processes are activated by the expression of genes related with myogenesis such as muscle-specific
transcription factors (MyoD and Myf5) and VEGF (vascular endothelial growth factor). In this study, we hypothesized that laser irradiation
would enhance and regulate muscle cell proliferation and regeneration through modulation of the gene expressions related with the
differentiation of skeletal muscle satellite cells. C,C, myoblastic cells were exposed to continuous/non-continuous laser irradiation
(660nm/808nm) for 10 minutes daily for either 1 day or 5 days. After laser irradiation, cell proliferation and gene expression (MyoD, Myf5,
VEGF) were quantified. Continuous 660nm laser irradiation significantly increased cell proliferation and gene expression compared to
control, continuous 808nm laser irradiation, and non-continuous 660nm laser irradiation groups. These results indicate that continuous
660nm laser irradiation can be applied to the treatment and regeneration of skeletal muscle tissue.
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Fig. 1. Continuous, non-continuous 660nm/808nm laser irradiation system.(A: low laser exposure position, B: the positoin of dish attached cells
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Fig. 2, CzC1, Cell growth rate exposured by continuous 660nm/808nm laser irradiation at 1 day . (p <0.05 / control compared to 660nm( or 880nm) laser group(*),

between laser groups[ — ]/ N=3)
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Fig. 3. The (A) MyoD, (B) Myf5 and (C) VEGF gene expression of C,Cs» cells exposured by continuous 660nm/808nm laser irradiation at 1 day. (p <0.05 / control
compared to 660nm(or 880nm) laser groups[*], between laser groups[ — 1, N=3)

Vol 31 | February, 2010 83



Effect of Low—Energy Laser Iiradiation on the Proliferation and Gene Expression of Myoblast Cells

C2C;y2 laser inradiation, 5 Day

150%
i3 Continuous

Z Non—confinuous

100% }-

50%

uolpisyiod |92

0%
Control

I8 4, HEH, B|ASE 660nm/B08Nma 0| &0l 5L =& E C,Cr ME SAIE.

660nm Laser

808nm Laser

(p <0.05/ control 2t 660nm S£=880nm ail0|X Z&2| b|m[¥, 22 x=715t2]

golX aE2tel v|m[t], @4H, bHEA oM 282t viw] — |;N=3)
Fig. 4. C:C1, Cell growth rate exposured by continuous, non-continuous 660nm/808nm laser irradiation during 5 days . (p <0.05 / control compared to 660nm{ or
880nm} laser group[*], between laser groups under same condition[1], between laser groups[ — ]/ N=3)
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Fig. 5. The (A) MyoD, (B) Myf5 and (C) VEGF gene expression of C;C1» cells exposured by continuous 660nm/808nm laser irradiation during 5 days. (p <0.05 /
control compared to 660nm(or 880nm) laser groups[*], between laser groups under same condition[], between laser groups[ — J; N=3)
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