The factors of dendritic cell dysfunction in pulmonary tuberculosis
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Abstract
Statement of the Problem: Prevalence of pulmonary tuberculosis (TB) is constantly growing, one of the main reason being the expansion of resistance spectrum of Mycobacterium tuberculosis (MBT) to anti-tuberculosis drugs. The key factor of the inefficiency of anti-tuberculosis immune response in pulmonary tuberculosis patients is considered to be the influence of MBT towards the host immunocompetent cells. The purpose of this study was to determine the pathogenetic factors of dendritic cells dysfunction in patients with pulmonary tuberculosis. Methodology & Theoretical Orientation: Dendritic cells (DC) transformed from monocytes, which were obtained from peripheral blood of patients with infiltrative and disseminated pulmonary tuberculosis, were studied.  Monocytes were cultivated in vitro within a period of seven days with the addition of monocyte transformation inducers, and subsequent maturation into DC.  Typing of DC was performed on the 7-th day of cultivation using flow cytometry.  Number of cells carrying markers of myeloid DC, including CD209, TLR2, CD80, CD86, and HLA-DR, was analyzed.  Concentrations of cytokines (IL-12, IL-18) in the cultural supernatants of DC were measured using enzyme-linked immunosorbent assay (ELISA). Findings: The number of CD209+ DC in TB patients was increased compared to healthy donors, regardless of clinico-pathogenetic variant of tuberculosis infection. It was found that DC dysfunction in tuberculosis was represented by the decrease in the number of TLR2+, CD86+ and CD80+CD86+ immunogenic DC. Moreover, it was shown that number of DC expressing HLA-DR and costimulatory molecules CD80, was generally increased. IL-12 and IL-18 production by DC in vitro was varying depending on the clinical form of tuberculosis and the range of MBT drug resistance. The decrease of IL-12 secretion by DC was registered in infiltrative TB, while IL-18 secretion was decreased in monoresistant and multidrug-resistant tuberculosis. At the same time, disseminated and drug-sensitive TB were characterized by the elevated secretion of IL-12 and IL-18 by DC. Conclusion & Significance: The pathogenetic factors of DC dysfunction in TB patients were represented by the deficit of pattern recognition receptors (TLR) and costimulatory molecules (CD86) in combination with hyperexpression of main histocompatibility complex molecules HLA-DR, decrease in the number of immunogenic CD80+CD86+ cells, as well as variability of IL-12 and IL-18 secretion in vitro depending on the clinico-pathogenetic variant of the tuberculosis infection. The downregulation of receptors expression in DC (TLR2+, HLA-DR+, CD86+) was most pronounced in monoresistant TB. 
Image. Indicators of dendritic cells functional activity depending on the range of 
drug resistance of Mycobacterium tuberculosis
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