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Effects of Low-Energy He/Ne Laser Irradiation on

Bone Mass Formation
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Abstract

Bone marrow cells were stimulated with low-energy He/Ne laser in this study to investigate the effect on bone
growth of mice from differentiation of bone cells and expressions of related genes of receptor activator of osteoclast
differentiation factor (ODF) and bone morphogenic proteins-1 (BMP-1). In the experiment, bone marrow cells taken
from tibia and femur bones were irradiated with low-energy He/Ne laser (wavelength=632 nm) for 0,10,15 and 20 s and
then cultured for 3 days. The culture medium was collected for osteoclast culture as a condition medium, and the gene
expression of BMP and ODF was analyzed. After 7 days of culture, percentage of differentiation of osteoblasts was
counted. Bone nodules formed were totaled on the 14™ day, and the mass of bone tissue was estimated. Bone marrow
cells were cultured with the collected condition medium, and the amount of osteoclasts were counted on the 14" day after
culture. The results indicated that bone mass of the experimental group was higher than that of the control. Moreover, the
number of osteoclasts was higher in experimental group than in the control; however, the number of osteoblasts exhibited
reverse result. Additionally, gene expression of ODF was inhibited while that of BMP-1 was enhanced by low-energy
He/Ne laser irradiation. Accordingly, low-energy He/Ne laser was suggested capable of increasing bone mass via

suppressing differentiation of osteoclasts and increasing that of osteoblasts.

Keywords: low-energy He/Ne laser, osteoblast, osteoclast, bone marrow
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