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            Key Points

                	
                  Osteoimmunology is an interdisciplinary field, that covers the shared mechanisms and interactions between bone cells and immune cells

                
	
                  Receptor activator of nuclear factor-ÎºB (NF-ÎºB) ligand (RANKL) is an osteoclast-differentiation factor that links the activated immune system and bone loss. In addition, abnormal bone homeostasis has been observed in various mice deficient in immunomodulatory molecules.

                
	
                  Osteoclast differentiation is dependent on the transcription factor nuclear factor of activated T cells, cytoplasmic 1 (NFATc1), which is induced and activated by RANKL and its co-stimulatory (immunoglobulin-like) receptors.

                
	
                  Interleukin-17 (IL-17)-producing T helper cells (TH17 cells) are the key T-cell subset that links T-cell activation and bone destruction in autoimmune arthritis.

                
	
                  Bone cells are involved in the maintenance and mobilization of haematopoietic stem cells.

                
	
                  Osteoimmunology is becoming increasingly important for understanding the pathogenesis of, and developing new therapeutic strategies for, diseases that affect both systems.

                


              

Abstract
Osteoimmunology is an interdisciplinary research field focused on the molecular understanding of the interplay between the immune and skeletal systems. Although osteoimmunology started with the study of the immune regulation of osteoclasts, its scope has been extended to encompass a wide range of molecular and cellular interactions, including those between osteoblasts and osteoclasts, lymphocytes and osteoclasts, and osteoblasts and haematopoietic cells. Therefore, the two systems should be understood to be integrated and operating in the context of the 'osteoimmune' system, a heuristic concept that provides not only a framework for obtaining new insights by basic research, but also a scientific basis for the discovery of novel treatments for diseases related to both systems.
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                    Figure 1: The osteoimmune system.[image: ]


Figure 2: Spatiotemporal control of signal transduction during osteoclastogenesis.[image: ]


Figure 3: Osteoimmunological interactions in osteoclasts and osteoblasts.[image: ]


Figure 4: How T cells induce osteoclastogenesis in autoimmune arthritis.[image: ]
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Glossary
	Osteoclastogenesis
	
                  A process whereby haematopoietic stem cells differentiate into multinucleated osteoclasts with bone-resorbing activity.

                
	Osteoporosis
	
                  A metabolic or ageing-related (often occurring in post-menopausal women) disease in which low bone mineral density causes bone fragility.

                
	Mechanotransduction
	
                  A process by which the mechanical stress (such as gravity, loading and tension) is converted to biological responses, which in this case control bone remodelling.

                
	Osteopetrosis
	
                  A rare congenital disease with extremely high bone mass and low strength (typically, no bone-marrow formation and no tooth eruption), which results from impaired differentiation or function of osteoclasts.

                
	Familial expansile osteolysis
	
                  (FEO). A rare autosomal-dominant disorder resembling Paget's disease of bone (PDB), characterized by the erosion of long bones by progressive osteoclastic resorption (the constitutive active mutation of RANK has been reported).

                
	Paget's disease of the bone
	
                  (PDB). A metabolic bone disorder in which focal abnormalities of increased bone turnover (excessive osteoclastic bone resorption and irregular bone formation) lead to bone pain and deformity.

                
	Osteopaenia
	
                  A decrease in bone mineral density.

                
	Nasuâ€“Hakola disease
	
                  A rare autosomal-recessive disease characterized by systemic bone cysts and psychotic symptoms similar to dementia or schizophrenia (mutations in DAP12 or TREM2 genes are reported).

                
	Trabecular bone
	
                  A spongy and low-density type of osseous tissue with high surface area, which fills up the inner cavity of long bones and vertebrae.
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