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INTRODUCTION 
The term osteomyelitis encompasses a broad group of infectious diseases characterized by infection of the bone and/or bone marrow. The pathogenesis of these diseases can follow acute, subacute or chronic courses and involves a range of contributory host and pathogen factors. A commonly used etiological classification distinguishes between three types of osteomyelitis: acute or chronic hematogenous disease seeded by organisms in the bloodstream, local spread from a contiguous source of infection and secondary related to vascular insufficiency (Roy et al., 2012).
Pathogenesis of Osteomyelitis
Osteomyelitis may be caused from hematogenous spread, direct inoculation of microorganisms into bone, or from a contiguous focus of infection. A trivial skin infection may be the source of bacteremia or it may emerge as the result of a more serious infection such as acute or subacute bacterial endocarditis. Injection drug abuse has been linked to hematogenous osteomyelitis involving the long bones or vertebrae (Beronius et al., 2001).  Hematogenous osteomyelitis usually involves the metaphysis of long bones in children or the vertebral bodies in adults. With hematogenous osteomyelitis, the joint is usually spared from infection in children, unless the metaphysis is intracapsular, as is found at the proximal radius, humerus, or femur (Dahl et al., 1998). The most common causes of direct inoculation osteomyelitis are penetrating injuries and surgical contamination. Contiguous focus osteomyelitis commonly occurs in patients with severe vascular disease.
Osteoarthritis result from failure of chondrocytes to maintain homeostasis between synthesis and degradation of these extracellular matrix components (Heijink et al., 2012). It is not known what initiates the imbalance between the degradation and the repair of cartilage. Trauma causing a microfracture or inflammation causing a slight increase in enzymatic activity may allow the formation of ‘wear’ particles, which could be then engulfed by resident macrophages (Wang et al., 2013). At some point in time, the production of these ‘wear’ particles overwhelms the ability of the system to eliminate them and they become mediators of inflammation, stimulating the chondrocyte to release degradative enzymes.
T- Lymphocytes
T lymphocytes originate from precursor stem cells in fetal liver and bone marrow and differentiate into mature cell types after migration to the thymus (Yang et al., 2010). T lymphocytes may be categorized based on their distinct function into cytotoxic T lymphocytes (expressing the surface protein cluster of differentiation (CD) 8 and responsible mainly for immune defense against intracellular pathogens and for tumor surveillance) and helper T lymphocytes (expressing the surface protein CD4) (Abbas and Murphy, 1996). In this review, we focus on CD 4+ cells. Helper T cells (naïve CD4+ T lymphocytes) are triggered when they are presented with peptide antigens by MHC (major histocompatibility complex) class II molecules, which are expressed on the professional antigen-presenting cells (APCs) surface. Both are necessary for production of an adequate immune response (Romagnani, 2006).
B lymphocytes
B lymphocytes develop from hematopoietic stem cells. Maturation of B cells takes place in bone marrow, whereas their activation occurs in the secondary lymphoid organs such as lymph nodes and the spleen (Kondo, 2010). B cells represent mainly the humoral immunity. Nevertheless, their role as a cell itself is equally relevant. In practise, they are activated in patients with AITD (Pyzik et al., 2015). In Graves’ Disease, B cells play a vital role as they are the source of pathognomonic activating autoantibodies (TRAb) against thyroid-stimulating hormone receptor (TSHR) (Ramos and Marazuela, 2016). TRAb, by binding to the receptor, chronically stimulates it. TSHR is expressed on thyroid follicular cells; thus, the consequence of this chronic stimulation is an increased production and secretion of thyroid hormones T4 and T3 (Ajjan et al., 1996). Although the role of B cells in development of Hashimoto’s thyroiditis is not as significant as in GD, it should be mentioned that they produce autoantibodies to the thyroglobulin (Tg) and thyroid peroxidase (TPO), which are thyroid self-antigens. Antibody-dependent cell-mediated cytotoxicity is a meaningful factor responsible for apoptosis of thyroid follicular cells in HT.
B cells can also serve as APCs. They have a transmembrane receptor, called BCR (a surface immunoglobulin), which enables them to identify specific antigens, against which they initiate an immune response and synthesize antibodies, and present fragments of these antigens to CD4+ T cells using MHC class II molecules (Kambayashi and Laufer, 2016). When the antigen is uncommon, B cells may be the dominant APCs as they have an ability of up concentration antigens on the cell due to the presence of BCR in the cell membrane (Kristensen, 2016). T helper (Th) cells reciprocally support activation of B cells. Particular attention was paid to sequencing of thyroid antibodies and defining B cell epitopes in TSH receptor. This, in turn, could enable further understanding of the pathogenesis of GD, which is a cause of triggering TSHR leading to development of this disease (Nagayama, 2007). However, the pace of the autoimmune reaction in AITD is usually slow, which leads its proliferation and differentiation involving many different polyclonal B and T cells.
Role of T-lymphocytes in the Pathogenesis of Osteoarthritis. 
Pelletier et al cited macrophages as the exclusive source of inflammation in osteoarthritis. However, the role of T cells in the inflammatory process has not been considered. T cell infiltrates are frequently detected in the synovial membrane (SM) of patients with OA (Sakkas et al., 1998). These infiltrates are often angiocentric and are associated with activation of local vascular endothelial cells, as suggested by the increase in expression of E-selectin (Koch, 1993). In patients with advanced OA, T cell infiltrates in the SM exhibit a nodular pattern in 37% to 65% of the patients and express early (CD69), intermediate (CD25), and late (CD45RO, HLA–DR) activation antigens. Additionally, T cell cytokine transcripts of the Th1 type interferon- (IFN) and interleukin-2 (IL-2) and IL-10 were found in the SM of patients with OA, whereas IL-4 and IL-5 were not detected. There were no statistical differences in the levels of IFN and IL-2 transcripts in the SM between patients with rheumatoid arthritis (RA) and OA, when normalized for T cell number equivalents. However, when the levels of IFN transcripts were normalized for total cell number equivalents, they were lower in OA than in RA. The presence of substantial proportions of T cells expressing early, intermediate, and late activation antigens and of the Th1 cytokine pattern in chronic SM lesions of patients with OA strongly suggests that T cells at least contribute to chronic inflammation in these patients. This Th1 response may be driven by macrophages.
Macrophages and synovial lining cells express IL-12, a cytokine that drives the Th1 immune response. OA synovial fluid exhibits increased levels of macrophage inflammatory protein, a ligand for the chemokine receptor CCR5, present on Th1 cells (Loetscher et al., 1998). Although these findings may be explained by a nonspecific activation of T cells, we have demonstrated (Scanzello et al., 1999) the presence of oligoclonal populations of T cells in the SM of 4 out of 5 patients with advanced OA. Amplification ofchain T cell receptor (TCR) transcripts from the SM of patients with OA by either nonpalindromic adaptor polymerase chain reaction (PCR) or V-specific PCR, followed by cloning and sequencing of the amplified transcripts, revealed substantial proportions of identical-chain TCR transcripts, suggesting the presence of oligoclonal populations of T cells. These results strongly suggest that T cells have undergone antigen-driven proliferation and clonal expansion in situ in the SM of patients with OA, in response to as-yet-unidentified antigens. These antigen(s) are not known, but one study suggested a self-reactive immune response to chondrocyte membrane components (Alsalameh et al., 1990). Like other conditions of chronic T cell activation, such as RA, systemic lupus erythematosus, and tumor-infiltrating lymphocytes (Finke et al., 1993) T cells in the SM of patients with OA show decreased expression of CD3-chain transcripts and protein. The inflammation in OA may not be confined within the joints. One study described perivascular lymphocytic infiltrates in muscle biopsies of 18% of patients with OA (Voskuyl et al., 1998). Activated T cells, through cell contact– dependent interaction or through soluble mediators, can stimulate monocytes to produce cytokines. In rheumatoid synovitis, T cells were found to be largely responsible for the production of metalloproteinase. All these results taken together strongly suggest that a T cell immune response occurs in OA. Substantial evidence has been accumulated suggesting that OA is an inflammatory disease. The traditional view that OA is a noninflammatory disease must be revised. We believe that it is difficult to explain the chronic inflammation that is observed in the SM of patients with OA without a role for T cells and a role for putative antigen(s) in the initiation and propagation of the disease.
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