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Abstract : Laser irradiation at low photon intensities has a stimulating effect on cell and tissues. Although the
carbon dioxide (COs») laser is a surgical rather than a therapeutic laser, we have attempted to use the COs laser
at low energy densities to obtain biological alterations. Bone sialoprotein (BSP) is a noncollagenous protein of the
extracellular matrix in the mineralized connective tissues that has been implicated in the nucleation of
hydroxyapatite crystals. The present study investigated the regulation of BSP transcription in a rat
osteoblast-like cell line, UMRI106 cells, following COs laser irradiation. COs laser irradiation (3 W, 20 sec)
increased the BSP mRNA levels at 12 h in UMR106 cells. From transient transfection assays using various sized
rat BSP promoter-luciferase constructs, the same level of CO5 laser irradiation increased the luciferase activity of
the construct (pLUC4), including the promoter sequence nucleotides -425 to +60. Transcriptional stimulations
following COs laser irradiation were almost completely abrogated in the constructs that included 2 bp mutations
in the fibroblast growth factor 2 response element (FRE) and homeodomain protein-binding site (HOX) . On the
other hand, the CCAAT-protein complex did not change after stimulation by CO- laser according to gel shift
assays. Low-intensity CO, laser irradiation decreased the nuclear protein binding to the 3'-FRE and HOX.
These data suggest that COs laser irradiation increased the BSP mRNA expression, and that the FRE and HOX
elements in the promoter of the rat BSP gene are required for CO> laser induced BSP transcription.

Nihon Shishubyo Gakkai Kaishi (J Jpn Soc Periodontol) 50(3) : 176-184, 2008.
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