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Effect of Low-Level Laser Irradiation on F0F1-ATPase and COX-2 Gene Expressions 
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Subtractive Gene Cloning from Osteoblast and Effect of IL-1  Production in Gingival Fibroblasts by Laser 
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Enhancement of Macrophage Inhibitory Factor Gene Expression in Osteoblasts by Low Level Laser Irradiation 
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Genome Science–Based Gene Expression Monitoring in Osteoblasts Altered by Low-Level Laser Irradiation 

Y. Abiko, K. Hiratsuka, *M. Ohta, *K. Ide and *H. Sasahara. 
Department of Biochemistry and *Oral Diagnostics, and Research Institute of Oral Science, Nihon University School of 

Dentistry at Matsudo, Chiba, Japan. 

    Although the acceleration of bone regeneration by low-level laser irradiation (LLLI) has been reported, the molecular 
based mechanisms are not well elucidated. Advances in the technology for assaying transcription levels, in a highly 
parallel fashion coupled with the completion of genome projects, make possible a complete description of gene regulatory 
systems. The transcription profile analysis such as gene subtraction and DNA microarray technology make possible to 
discover large number of genes altered their transcription levels by LLLI.  
    In this study, we have focussed on the characterization of genes altered in osteoblast cells by LLLI and attempted to 
elucidate the mechanism of biostimulatory effects on bone regeneration using the subtractive gene cloning and cDNA 
microarray-based expression monitoring system. Subtractive cDNA library of MC3T3-E1, a clonal osteoblast cell line, 
was constructed using a stepwise subtraction procedure. Nucleotide sequencing of each gene clone was carried out and 
assessed by homology search in DNA databases. To find transcriptional profiling, we also examined mRNA levels of 
3,800 genes using the gene expression cDNA microarray (AtlasTM Glass Mouse 3.8. Clonetech). Total RNAs were 
isolated and synthesized to cDNAs, and then labeled with fluorescence dye cy3 or cy5. After hybridization with the 
microarray, signals of fluorescently-labeled cDNAs were followed by computer analysis to derive relative changes in 
expression level of the genes.  
   Many genes altered their expression levels by LLLI were identified including ATP synthesis, DNA replication, 
transcription and translation, growth factor, and other unknown function genes including ESTs. These findings suggest that 
LLLI may demonstrate biostimulatory effects on osteoblasts through expression of many gene, and cDNA subtraction and 
DNA microarray technology will provide unprecedented access to elucidate the mechanism of bone regeneration 
stimulated by LLLI. 

Effect of Low-Level Laser Irradiation on IL-8 Production in Synovial Cells from Human Temporomandibular 

Joint

M. Ohta1,4, K, K. Ide1,4, N. Ogura3,4, M. Tobe3, H. Sakamaki3,4, H. Sasahara1,4 and Y. Abiko2,4,
Department of 1Oral Diagnostics, 2Biochemistry, 3Oral Surgery, and 4Research Institute of Oral Science, Nihon University 

School of Dentistry at Matsudo, Chiba, Japan 

Biostimulatory effects of low-level laser irradiation (LLLI), such as anti-inflammation ad relieving pain against 
temporomandibular joint (TMJ) disorders, have been reported. However, the molecular based mechanisms are not 
elucidated yet. Synovial cells are believed to play pathological roles in the development and continuation of inflammation 
via the release of proteases and oxidative products. Infiltrating cells recruited from blood are mediated by chemotactic 
factors released by activated synovial cells. IL-8, a member of a chemokine superfamily, has been found in synovial fluid 
as well as IL-1  from patients with TMJ synovitis.  



The purpose of this study is examined the effect of LLLI on the IL-8 production stimulated by IL-1  in human 
synovial fibroblasts. The cells were isolated from TMJ synovial tissues and primary cultured using outgrowth method. The 
confluent-stage cells were treated with IL-1 as the same time, LLLI (Linear polarized near infra-red laser; Super Lizer, 
Tokyo Iken; 645-1,050 nm range) was treated to the cells. The amounts of IL-8 in conditioned medium were measured by 
ELISA kit. IL-1  induced IL-8 production from synovial fibroblasts in a time- and dose-dependent manner. LLLI 
significantly reduced IL-8 production in early time. The LLLI did not destroy IL-1 and IL-8 directly in the experimental 
condition. These findings suggest that LLLI may have anti-inflammatory effect on TMJ disorder through the reduction of 
IL-8 production.  

This study was supported in part by A Grants from the Ministry of Education, Culture, Sports, Science, and Technology 
of Japan to promote Multidisciplinary Research Projects. 
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