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Bone Remodeling
	Although not thought as such, the skeleton is a dynamic, functionally diverse, and metabolically active organ. The skeleton, throughout life, is constructed and reconstructed through various processes. With that said, bone remodeling is a lifelong process that involves repair to skeletal damage, prevention of accumulation of hyper-mineralized bone, and maintaining homeostasis by liberating calcium and phosphorus stores. During the procedure, osteoclasts bone resorption occurs, and small regions of the bone replaced by osteoblasts. Th3e close coordination between formation and resorption maintains bones structural integrity while enabling 10% of the skeleton to be renewed yearly. 
	Bone remodeling primarily involves the removal of old bone and replacement by newly formed osteoid (none matrix), which consequently undergoes mineralization. The remodeling process, which occurs over an approximated period of 120-200 days, consists of five stages, activation, resorption, reversal, formation, and termination. To begin with, the process, only when required, starts with activation in which recruitment and activation of Osteoclast precursor cells from circulation occurs. The lining cells after that separate from underlying bone, forming a raised canopy over the site to be resorbed, resultantly exposing the bone surface. Multinucleated preosteoclasts, isolating the resorption pit from surrounding bone by binding to the bone matrix, form as a result of the fusion of multiple mononuclear cells. 
	Resorption then follows in which the resorbing osteoclast secrete hydrogen ions lowering the resorbing compartment pH to as low as 4.5 for mobilization of bone mineral. Besides, they secrete other enzymes to digest the organic bone-matrix forming Howship's lacunae cavities on the trabecular bone surface. In termination of the resorption phase, programmed cell death occurs in which multinucleated osteoclasts undergo apoptosis.
Despite insufficient knowledge on the reversal phase, scholars publish that preparation of the freshly resorbed bone surface for new bone matrix deposition and signaling coupling resorption to formation occurs. Osteoblastic lineage cells prepare the bone surface by removing the unmineralized collagen matrix and depositing non-collagenous mineralized matrix to enhance osteoblastic adherence. The latter process initiates the bone formation phase. 
In formation, osteoblasts synthesize and secrete a collagen-rich osteoid matrix to fill cavities osteoclasts left behind. Secondly, osteoblasts mineralize the osteoid by depositing hydroxyapatite amongst the collagen fibrils. Systemic regulation of calcium and phosphate concentration, calcium and phosphate local level in the extracellular matrix vesicles, and mineralization local inhibitors control the mineralization process. The process continues until the newly formed bones transform to quiescent lining cell completely covering the newly formed bone surface 
[bookmark: _GoBack]After the completion of mineralization, the termination phase begins in which approximately 50%-70% of osteoblasts undergo apoptosis. Some osteoblasts, however, are buried in the newly formed bones becoming osteocytes. The remaining osteoblasts develop to bone lining cells or terminally differentiate into osteocytes within the bone matrix. Notably, osteocytes are vital in signaling the end of remodeling by secreting osteogenesis antagonists.
