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We developed the periodontal disease-diagnosis kit by nanotechnology and found that it

would be useful tool to examine the relationship between the periodontal diseases and systemic
dysfunctions. We also established the method involving the evaluation of in vitro plaque
formation by macrophage cells in a fluid system via development of the micro-channel chip. In
the micro-channel, plague formation by RAW264.7 cells increased significantly following LPS
stimulation. The current study attempted to elucidate the role of adhesion molecules in plaque
formation. Initially, the time-dependent increase in plague formation in LPS-stimulated
RAW?264.7 cells was confirmed. Expression of adhesion molecules on RAW264.7 cells was
examined with flow cytometry and Western blotting analysis. Expression levels of ICAM-1 were

very low in LPS-stimulated cells at 0 h of stimulation. However, these levels were elevated



markedly in LPS-stimulated cells at 6 and 12 h of stimulation. Expression levels of LFA-1 and

L-selectin were medium in un-stimulated and LPS-stimulated cells at 0 h of stimulation. Levels of

LFA-1 were elevated significantly in LPS-stimulated cells at 12 h of stimulation. However,

L-selectin levels did not increase in LPS-stimulated cells. Western blot analysis detected ICAM-1
in RAW264.7 cells stimulated with LPS for 2 h. These finding indicated that LPS increases
plague formation and up-regulates expression of ICAM-1 and LFA-1, but not that of L-selectin, in

RAW264.7 cells, which are accord with the results of the previous report showing the increased

expression of monocyte adhesion molecules, such as LFA-1, Mac-1 and ICAM-1. Taken

together, this study confirmed plaque formation by macrophages in a flowing liquid stream on our

micro-channel chip. The current investigation indicated that ICAM-1 and LFA-1 play an important

role in cell aggregation of LPS-stimulated macrophages. Our micro-channel chip is a suitable

tool for the in vitro evaluation of etiological factors of atherosclerosis including periodontitis.
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