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Abstract

BACKGROUND: Myeloma patients have less movement because of bone pain and osteolytic destruction, which result in bone loss and
disease aggravation.

OBJECTIVE: To explore the effect of myeloma cells (U266 cells) on osteocytes (Y4 cells), osteoblasts and osteoclasts as well as RANKL
secreted by osteocytes under fluid shear stress simulating human mechanical movement by a fluid flow devise.

METHODS: A flow and no-flow model was established. U266 cell culture fluid was used in the experimental group and Y4 standard culture
fluid was used in the flow and control groups. Myeloma cell line U266 and mouse osteocytes cell line Y4 were cultured and passaged in vitro.
Y4 cells were allotted and cultured for 48 hours, and the morphology of osteocytes and osteoclasts was observed and counted under
microscope. The level of RANKL was quantitatively determined by ELISA and western blot assay. The RANKL, sample and standard culture
system was established, RAW264.7 cells were cultured in vitro, and induced by RANKL. Number and morphology of RAW264.7 cells
differentiating into osteoclasts were observed by TRAP staining.

RESULTS AND CONCLUSION: Compared with the control group, Y4 cells in U266 culture supernatant exhibited morphological changes and
their number was significantly decreased. The number of TRAP-positive osteoclasts was increased and the expression of RANKL protein in
Y4 cells was significantly up-regulated (P < 0.05). Comparison between the flow model and the no-flow model showed that the number of Y4
cells was significantly increased, the expression of RANKL protein decreased and the number of TRAP-positive osteoclasts was significantly
reduced (P < 0.05). Our study indicates that myeloma cells can inhibit the growth of normal osteocyte and might promote the expression of
RANKL protein and the growth of osteoclasts. Compared with static state, fluid shear stress may promote the proliferation of osteocytes and

might inhibit the expression of RANKL protein and the growth of osteoclasts. So, we hypothesize that mild exercise may prevent the

progression of myeloma bone disease.
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