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The RANK-RANKL-OPG system constitutes a major signaling pathway in bone remodeling. It has been
demonstrated experimentally that any modification of its components, such as for example, changes of
receptor/ligand expression, knockout of signal transduction pathways, and modification of cell receptors, have
major impacts on bone turnover and bone homeostasis. In this paper we apply a recently developed bone cell
population dynamics model describing the action of basic multicellular units (BMUs) responsible for bone
resorption and formation [|]. This mathematical model incorporates the RANK-RANKL-OPG signaling
cascade together with the action of TGF-B on bone cells. Given this simple jet powerful model we address the
following two questions: (i) Can the proposed bone cell population dynamic model reproduce commonly
observed disease states related to changes of RANK, RANKL, and/or OPG? and then (ii) What are the most
efficient therapeutic strategies to restore bone homoeostasis given various disease states related to the
RANK-RANKL-OPG pathway. It turns out that the numerical model predictions are in good (qualitative)
agreement with the experimentally observed disease states related to particular modification of the RANK-
RANKL-OPG pathway. Secondly, different therapeutic strategies need to be applied in order to restore bone
homoeostasis for different changes of RANK/RANKL/OPG expressions due to bone diseases.
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