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Discuss the involvement of T and B - lymphocytes in the pathogenesis and progression of osteoarthritis and osteomyelitis.

Osteoarthritis

Osteoarthritis  is the most common type of arthritis(Chris Platsoucas D,2007).Even though osteoarthritis (OA) is mainly considered as a degradative condition of the articular cartilage, there is increasing body of data demonstrating the involvement of all branches of the immune system. Genetic, metabolic or mechanical factors cause an initial injury to the cartilage resulting in release of several cartilage specific auto-antigens, which trigger the activation of immune response. Immune cells including T cells, B cells and macrophages infiltrate the joint tissues, cytokines and chemokines are released from different kind of cells present in the joint, complement system is activated, cartilage degrading factors such as matrix metalloproteins (MMPs) and prostaglanding E2 (PGE2) are released, resulting in further damage to the articular cartilage(Abdul Haseeb,2013).

The Role of Tcells in osteoarthritis.

Mononuclear cell infiltrates in synovial tissues have been reported in OA  and have been shown to contain primarily CD3+ T cells . Both CD4+ and CD8+ cells were found in OA synovium at similar levels as in RA synovium. The Th1 subset of T cells were found to be about 5 times more than Th2 cells  and higher levels of Th1 cytokines, IL-2 and IFNγ, were detected in most of OA patients . T-cells in lymphocytic aggregates in OA synovium were shown to bear early (CD69), intermediate (CD25 and CD38) and late (CD45RO) activation markers. These observations suggest the presence of an active cell-mediated immune response in majority of OA patients. Analysis of α/β T cell receptor diversity revealed the presence of oligoclonal populations of T cells in OA patients. This suggested that those cells were undergoing clonal expansion in response to specific antigens within the synovium. Although there are no conclusive data on the antigens, which drive the immune response in OA, several candidate antigens have been proposed. T cells derived from peripheral blood and synovial fluid of OA patients showed a strong response to autologous chondrocyte and fibroblast membrane preparations. In another study OA chondrocytes were shown to stimulate autologous T cell response in vitro. Cellular immunity to type III collagen and proteoglycan was detected after partial meniscectomy in rabbits . Higher cellular immunity was observed in OA patients compared to normal subjects when their peripheral blood lymphocytes were stimulated with human cartilage link protein and G1 globular domain of proteoglycan. More specifically, peptides representing amino acid regions 16–31 and 263–280 located in G1 domain of proteoglycan were more frequently recognized by PBMCs isolated from OA patients compared to healthy controls. These studies suggest a role for cartilage components as autoantigens responsible for oligoclonal T cell response observed in OA patients. The role of CD4+ T cells in OA was highlighted by a recent study in anterior cruciate ligament-transection (ACLT)-induced OA mice where these cells were found to be involved in increased production of MIP-1γ followed by increased infiltration of macrophages in synovium and increased expression of MMP-9 . In another study, when chondrocytes from OA patients were co-culture with autologous T cells, they produced higher amounts of RANTES and MMP-1, MMP-3 and MMP-13(Abdul Haseeb,2013).

The Role of T cells in pathogenesis of osteoarthritis.

1. T cells and monocyte/macrophages infiltrate the synovial membrane of a substantial proportion of patients with osteoarthritis.

2. Mononuclear cells infiltrating the synovial membrane of these patients express early, intermediate, and late activation antigens.

3. T cells in the synovial membrane of patients with advanced osteoarthritis often form perivascular nodules.

4. T cells infiltrating the synovial membrane of patients with osteoarthritis express Th1 cytokine transcripts and proteins.

5. Monoclonal/oligoclonal populations of T cells are present in the synovial membrane of patients with osteoarthritis, suggesting that these cells have undergone specific antigen–driven proliferation and clonal expansion, in response to an unidentified antigen or antigens.

6. T cells exhibit reduced levels of CD3 ζ‐chain transcript and protein, as in other antigen‐driven T cell responses with chronic stimulation.

7. T cells, through direct cell–cell contact or soluble mediators, can activate macrophages to degrade cartilage.

8. T cell–derived cytokines and chemokines are found in the synovial membrane of patients with osteoarthritis, and they can directly degrade cartilage.(Chris Platsoucas D,2007)

The role of B cells in Osteoarthritis

Cellular infiltrates in the inflamed OA synovium have been reported to contain activated B cells along with other cell types. A clonal analysis of B cells in OA synovium revealed their oligoclonal nature suggesting an antigen driven activation instead of non-antigenic activation . Moreover, several studies found antibodies against cartilage components highlighting the activation of humoral adaptive immune response in OA. When cartilage cell surface proteins were used as substrate in an ELISA and sera from OA patients were applied, an elevated antibody titer was detected compared to controls . Similarly, autoantibodies were found in OA patients against cartilage derived proteins osteopontin , cartilage intermediate layer protein (CILP), YKL-39, fibulin-4  and collagen. Anti-CCP antibodies were detected in 7 out of 136 OA patients , while another group also detected them in OA patients but at significantly lower levels compared to RA patients. Antibodies against native G1 domain of aggrecan core protein were found in synovial fluid of OA patients. Using proteomic approach, Xiang et al identified triosephosphate isomerase (TPI) as an important antigen with autoantibodies present specifically in OA but not in RA . Other studies have reported autoantibodies in animal models of OA including horses and dogs. The role of the autoantibodies against cartilage components in development of OA has been further highlighted by studies showing their deposition and cytotoxic effects on cartilage, which may be one of the mechanisms playing important role in cartilage degeneration in OA.(Abdul Haseeb,2013)

Osteomyelitis

Osteomyelitis is inflammation of the bone caused by an infecting organism. Although bone is normally resistant to bacterial colonization, events such as trauma, surgery, the presence of foreign bodies, or the placement of prostheses may disrupt bony integrity and lead to the onset of bone infection. Osteomyelitis can also result from hematogenous spread after bacteremia (Stephen Kishner,2018).

The role of T cells in osteomyelitis

The goal of immune responses in infectious diseases is to eliminate pathogens through inflammatory reactions without collateral damage. T cells are not only the key mediators of adaptive immune responses, but they also orchestrate the delicate balance of immune responses between nonproductive and exaggerated inflammation. CD4+ antigen-specific responses are found in humans 3–8 weeks following infection with Mtb , corroborated by the tuberculin skin test or interferon gamma (IFN-γ) release assay (IGRA) in humans. The role of CD4+ cells, as well as interleukin (IL) 12 and IFN-γ have been documented. Reactivation of latent infection with Mtb to clinical disease during TNF-α antagonist therapy in the first year of treatment suggests that TNF-α contributes to contain Mtb infection, which had been observed previously in murine models ; TNF-α antagonist therapy also removes terminally differentiated TNF-α+ (CD45RA+CCR7–) immune effector CD8+ T cells , which underlines the role of Mtb-specific CD8+ T cells in clinical tuberculosis, along with the observation that CD8+ immune effector functions, including cytokine production and cytotoxic abilities , may be impaired . Concepts in targeted cellular therapy that are already used in clinical trials for viral targets or malignant cells may cross-fertilize directed cellular therapy for the treatment of tuberculosis. 
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