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Abstract: Objective To investigate the effects of different concentrations of titanium alloy particles on the expressions of
osteoprotegerin ( OPG) and receptor activator of nuclear factor (NF)-kB ligand (RANKL) in mouse osteoblasts and the
role of extracellular signal-regulated kinase-1 and-2 (ERK1/2) signaling pathway. Methods The mouse osteoblasts were
cultured in vitro. According to whether the PD98059, an ERK1/2 inhibitor to be added in medium, the osteoblasts were
divided into no PD98059 intervention group and PD98059 intervention group,and both of them were re-divided into blank
control group, intervention groups of different concentrations of titanium alloy particles: group A (0. 01 g/L), group B
(0.1 g/L)and group C(1.0 g/L). Six samples were taken in each group. The cells of each group were collected at the
time points of 24-hour and 48-hour after culture,and the expressions of RANKL mRNA and OPG mRNA were detected by
reverse transcription polymerase chain reaction ( RT-PCR). Results RT-PCR showed that the expressions of RANKL
mRNA and OPG mRNA were found in osteoblasts of all groups after co-culture with different concentrations of titanium
particles for 24 hours and 48 hours,and the expressions of RANKL mRNA and OPG mRNA in osteoblasts and the ratio of
RANKL mRNA to OPG mRNA at each time point increased significantly in groups A, B, C compared with blank control
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group (all P <0.01). The expressions of RANKL mRNA and OPG mRNA in osteoblasts and the ratio of RANKL mRNA to
OPG mRNA in PD98059 intervention group were all lower than those in no PD98059 intervention group (P <0.01,P <

0.05). Conclusion Titanium alloy particles of different concentrations can promote the expressions of RANKL mRNA and
OPG mRNA in osteoblasts , especially the expression of RANKL mRNA and can also up-regulate the ratio of RANKL mRNA
to OPG mRNA. ERK signaling pathway inhibitor PD98059 can inhibit the expressions of RANKL mRNA and OPG mRNA

to some extent,especially the expression of RANKL mRNA. It is suggested that ERK1/2 signaling pathway is involved in

regulating the expressions of RANKL and OPG in osteoblasts induced by titanium alloy particles.
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