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ABSTRACT 
Aim: We investigated the effect of macrophage differentiation on the chemotactic activity to invade 
local damaged muscle using in vitro models of muscle injury. Methods: C2C12 cell myoblasts, and 
J774 cell macrophages were used. The “killed-C2C12” cells were combined with live C2C12 cells 
(live:killed C2C12 = 1:0.5) as a partially damaged muscle model. The J774 cells were stimulated with 
LPS and DEX. The chemotactic activity of J774 cells was examined using TAXIScan device. Results: 
Although the velocity of J774 cells was little affected by each type of C2C12 cells (live, killed and 
combination), the directionality of the J774 cells was increased. The highest directionality of J774 cells 
was observed when the ratio of live-:killed-C2C12 cells was 1:0.5.The TLR4 and CD11c expressions of 
LPS cells were higher than those in both Ctrl and DEX cells. The LPS cells were strongly stained 
around the cell membrane by phalloidin, but the F-actin expression in DEX cells was in an orderly line 
along the long axis of cells. DEX cells showed stretching toward C2C12 cells, and their length/width 
ratio was higher than that in both Ctrl and LPS cells. Although the chemotactic activity of LPS cells 
disappeared completely, DEX cells exhibited accelerated chemotactic activity toward damaged muscle 
cells. The MCP-1 production in live-:killed-C2C12 cells was higher than that in the live-C2C12 cells. 
The CCR2 expression in DEX cells was higher than that in both Ctrl and LPS cells. Conclusion: Our 
conclusion is that: 1) the chemotactic activity of macrophages toward areas of damaged muscle 
induces more live myoblasts than damaged cells, 2) the chemotactic activity of macrophages is not 
due to velocity, but depends on the directionality toward damaged muscle cells, and 3) macrophage 
differentiation influences their chemotactic activity toward damaged muscle cells through the 
expression of CCR2 and/or F-actin.  


