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Which cell is the most important in driving the immune process responsible for sarcoidosis?

a) Th1 T cell

b) Th2 T cell

c) Fibroblast

d) Macrophage
Immunohistochemical staining of sarcoid granulomas has demonstrated that the majority of lymphocytes within the granuloma are CD4+ T cells. However, the periphery of the granuloma is composed of CD4+ as well as CD8+ T cells.  These CD4+ T cells bear surface markers of previous activation and have the ability to spontaneously secrete interleukin-2, interferon gamma, and other cytokines characteristic of the Th1 phenotype.
Interleukin-2 (IL-2) is produced by activated CD4+ Th1 cells and is important in expanding the activated lymphocyte population within the lung, either by in situ proliferation or by cellular redistribution from the peripheral blood.  In addition, IL-2 is involved in the differentiation of B cells with the resultant development of hypergammaglobulinemia.

In comparison to the BAL findings, the peripheral blood of patients with pulmonary sarcoidosis shows a T cell lymphopenia, a decrease in the number of CD4+ T cells, and a decreased CD4+/CD8+ T cell ratio.
Elevated levels of interleukin-6 (IL-6) and interleukin-8 (IL-8) have also been identified in the BAL fluid of patients with active pulmonary sarcoidosis. In one study, for example, the BAL fluid concentrations of IL-6 and IL-8 compared to controls was 9.8 versus 0.14 ng/mg albumin and 202 versus 5 pg/mg albumin, respectively. IL-6 is produced by macrophages, fibroblasts, and T and B cells, and is a signal for T and B cell proliferation. IL-8 is a potent neutrophil chemotactic factor released from macrophages. A positive correlation existed between IL-6 and IL-8 levels in the BAL fluid and BAL neutrophilia. An association has previously been noted between BAL neutrophilia and a worse prognosis in sarcoidosis. Thus, IL-6 and IL-8 may be important in modifying the disease process.

Subsequently, the Th1 type profile shifts to a Th2 type profile with the release of Th2 cytokines, including IL-4, stimulating the production of extracellular matrix proteins, chemoattractants for fibroblasts, and evolution to fibrosis. Cytokines such as IL-16, IL-8, and IP10 are involved in the recruitment of neutrophils, eosinophils, macrophages, and T lymphocytes, and in the development of granulomas.

Cytokine secretion profiles of activated T cells – Activated T cells are subdivided into distinct functional categories depending upon the profile of secreted cytokines. The conditions under which a T cell is stimulated have great influence on the functional phenotype of the activated cell. The route by which antigens enter the body (eg, skin, gut, etc.), the form of the antigen (inert molecules, living microorganisms), and the amount of antigen are all important factors. At the cellular level during T cell stimulation, the degree of T cell receptor occupancy, the activity of various co-stimulatory pathways, and the presence of certain cytokines all influence the phenotype of activated cells. As examples, IL-12 and IFN-gamma are the cytokines that drive Th1 cell development, while IL-4 is critical for determining Th2 development.

Four major classes of cytokine secretion profiles have been distinguished for CD4+ T cells: Th0, Th1, Th2, and Th3. Th0 cell represents an "undifferentiated" type of profile, combining characteristics of Th1 and Th2. Th3 appears to be a distinct class. Additional patterns of cytokine production have been described, but it is not yet clear how many truly distinct functional categories exist.

The Th1 and Th2 patterns have been most extensively studied. These patterns are to some degree mutually exclusive, as one pattern often clearly predominates in the context of a particular immune response. Th1 responses promote production of opsonizing antibodies (eg, IgG1) and induction of cellular cytotoxicity and macrophage activation. Th2 responses promote production of IgE and IgG4, and stimulate eosinophil development. Th1 responses are prominent in the defense against pathogens which replicate intracellularly, while Th2 responses are characteristic of helminth infection. Th1 responses appear to be more common in pathological autoimmune responses, while the Th2 pattern is involved in atopy.

TGF-beta produced by Th3 cells is suppressive for the activities of lymphocytes and APCs. Th3 cells may act as negative regulators in immune responses

