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Abstract: Purpose: This study examined the mechanisms of osteoclast-mediated bone invasion in a model of oral squamous cell carcinoma (OSCC), C3H/HeN mice were inoculated with SCC VII cells into the masseter region to establish an animal model of mandibular invasion by OSCC. 

Experimental Design: The mice were divided into three groups: a control group, given daily s.c. injections of saline; group 1, given 2 mu g per mouse per day of the bisphosphonate YM529; and group 2, given 10 mu g per mouse per day of YM529. After 3 weeks of treatment, the lesions were studied by micro-computed tomography. After tartrate-resistant acid phosphatase (TRAP) staining, the osteoclasts were easily identified, and the percentages of the area occupied by osteoclasts were calculated by computer for each sample. The tumors were analyzed by RT-PCR to determine the mRNA expression of interleukin-6 (IL-6), parathyroid hormone-related protein (PTHrP), tumor necrosis factor-alpha (TNF-alpha), receptor activator of nuclear factor-kappa B (RANK), RANK ligand (RANKL), and osteoprotegerin.

Results: SCC VII cells rapidly multiplied in the masseter muscle of the mice. Bone invasion was evident only in the control group on micro-computed tomography. On TRAP-stained slices, the percentages of osteoclasts in groups 1 and 2 were significantly lower than that in the control group. The mRNA expressions of IL-6, PTHrPTHF-alpha, and RANK decreased as the concentration of YM529 increased.

Conclusions: We conclude that various cancer-derived cytokines play important roles in the invasion of bone by OSCC. YM529, a third-generation bisphosphonate, can suppress osteoclast-mediated bone invasion by OSCC. The mechanism of this effect might involve inhibition of cytokines such as IL-6, PTHrP,TNF-alpha, and RANK by YM529.
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