Immunomodulatory effects and structure-activity relationship of new diosgenin and tigogenin analogues
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Abstract 
Statement of the Problem: Currently, an increase in diseases that requires efficient body defense mechanisms to control them through the process of immunomodulation is observed worldwide. The main purpose of immunomodulators is to suppress immune response as a treatment for autoimmune diseases. [1]. Additionally, immunostimulant agents also act as an adjuvant to chemotherapy for various diseases [2]. Medicinal plants are important source of the active compounds, often acting as immunomodulators. The development of immunomodulatory and anti-tumor drugs from natural compounds has attracted considerable interest. Methodology: We designed, synthesized, and characterized a new family of diosgenin and tigogenin derivatives with new structural fragments at the C-3 position. All compounds have been evaluated in vitro for their antiproliferative activity against HUVEC and selected cancer cell lines by the MTT assay. Their immunomodulatory properties have been determined by examining the effect on the expression of several cytokine (IL-1, IL-4, IL-10, IL-12, TNF-α) genes by real time RT-PCR. Findings: Structure–activity relationship studies indicate that two of the tested compounds exhibit desired effects. They do not induce the gene expression of the pro-inflammatory cytokines (i.e. IL-12, IL-1, TNF-α) but strongly stimulate the expression of anti-inflammatory IL-10 and IL-4. A molecular docking study has revealed a high binding affinity of diosgenin and tigogenin analogues to the active site of the glucocorticoid receptor (GR). The GR is expressed in in the body cells and regulates genes that control, inter alia, the immune response. Conclusion: Promising results of the in vitro immunomodulating activity, molecular docking, and drug-likeness properties of new compounds presented here indicate that these compounds can be used as potential lead compounds for further development and investigation of novel immunomodulatory agents.
[1] U. Ilyas et al. Pharmacognosy Rev., 10 (19) (2016), pp. 66-70
[2] J. Pujol et al J. Thoracic Oncol., 10 (10) (2015), pp. 1458-1467
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