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                                                                                                                        Abstract

                                                            BACKGROUND AND OBJECTIVES: Multiple myeloma (MM) growth in the bone marrow is associated with increased osteoclast activity and a reduced number of osteoblasts. Experimental studies suggest that bone disease drives the progression of MM. Whereas those studies focused on the critical role of myeloma-induced osteoclastogenesis in disease progression, little is known about the impact of osteoblasts and increased bone formation on MM. DESIGN AND METHODS: We investigated the effect of isolated osteoblasts and osteoclasts on survival and proliferation of primary MM plasma cells (PC) in co-cultures and triple-cultures, and tested the effect of mesenchymal stem cells (MSC) on bone mineral density and MM growth in myelomatous human bones of SCID-hu mice. RESULTS: Whereas osteoclasts promoted survival and proliferation of MM PC, osteoblasts supported or inhibited MM PC, depending on the source of the MM cells. In triple-cultures osteoblasts attenuated the effect of osteoclasts on MM PC in 18 of 24 experiments. The anti-MM response to osteoblasts correlated with advanced clinical stage. Injection of MSC into myelomatous bones resulted in marked inhibition of tumor growth in three of nine experiments and stabilization of disease in two additional experiments. The anti-MM response of MSC was associated with increased human bone mineral density. Immunohistochemical analysis indicated that the MSC were well engrafted and, in responding mice, differentiated into osteogenic cells. INTERPRETATION AND CONCLUSIONS: MM PC from the majority of patients are susceptible to growth inhibition by osteoblasts; however, growth of MM PC from certain patients is accelerated by osteoblasts. In vivo, increased bone formation is associated with reduced myeloma burden.
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