
The association between gut microbiota, increased serum level of interleukin-6 and Parathyroid Hormone-related Peptide with Prostate Cancer Progression in African-American and Caucasian Men
Farrokh Asadi 1, Roohollah Sharifi 2, Barbara Swanson 1, Louis Fogg 1, and Ali Keshavarzian 3                                                                                      1 Rush University College of Nursing; 2 University of Illinois Urology in Chicago; 3 Rush University Gastroenterology
PC represents the most common male visceral cancer in the United States and the incidence of PC is almost 60 % higher and the mortality rate is two- to three-times greater in African-American (AA) men compared to Caucasian men. The gut microbiota is a biodynamic system that interacts with its living environment.  Gut microbiota disproportions, known as dysbiosis, can provoke both intestinal and extra-intestinal disorders that have been implicated in cancer progression. Gut dysbiosis may lead to metabolic endotoxemia, a condition characterized by an increase in lipopolysaccharide (LPS)-producing bacteria and/or a decrease in LPS-suppressing bacteria that has been observed in sub-clinical inflammation and cancer metastasis.  A common cause of metabolic endotoxemia is high intake of polyunsaturated fats which can induce gut dysbiosis and facilitate translocation of endotoxin into the systemic circulation.  Prostate carcinogenesis appears to be linked to gut dysbiosis and a large body of studies supports a strong link between chronic inflammation of the prostate and PC development.  PC can present with one of two phenotypes: androgen-dependent (AD-PC) and androgen-independent (AI-PC).  In AD-PC, tumor cells are dependent on androgen as a growth factor and withdrawal of androgen results in apoptotic cell death and clinical remissions.  AI-PC often presents as a tumor recurrence after successful intervention and is associated with increasing resistance to pro-apoptotic and chemotherapeutic agents.  Emerging evidence suggests a strong association between dysbiosis and overexpression of interleukin-6 (IL-6) in cancer. Up-regulation of IL-6 and IL-6 receptors has been detected in malignant epithelium and high-grade prostatic intraepithelial neoplasia.  Overexpression of IL-6 triggers the production of parathyroid hormone-related peptide (PTHrP) in prostate cancer cells and it has been associated with transition from the AD-PC to AI-PC phenotype. Clinically, serum IL-6 and PTHrP levels are elevated in patients with untreated metastatic or AI PC and correlates with poor prognosis and chemotherapy resistance. Previously, we have shown that the expression of PTHrP is enhanced in poorly differentiated carcinoma as compared with the well-differentiated tumors. We have also shown that PTHrP is highly expressed in AI PC-3 prostate cancer cell lines and the expression of PTHrP may contribute to the apoptosis-resistant phenotype in PC-3 cells. Additionally, we demonstrated that the adenoviral E1A oncoprotein represses PTHrP promoter as well as mRNA expression in PC-3 cell line and initiates apoptosis by tumor necrosis factor α. In our preliminary studies we have shown that IL-6 mRNA and protein is highly expressed in PC-3 cells.   Additionally, we have demonstrated that exposure to exogenous IL-6 protein further increases the level of PTHrP and stimulates the growth of PC-3 cells. Moreover, we have shown that neutralization of endogenous IL-6 protein represses the expression and secretion of PTHrP and in turn causes TNFα-induced apoptosis in PC-3 cells.  Currently, the gut microbiome as a context for understanding the pathogenicity of PC progression has not been studied.  Since individual characteristics including lifestyle can affect the gut microbiota and therefore have an impact on prostate health we hypothesize: 1) The gut microbial profile may have a markedly different composition in healthy individuals compared to patients with AD and AI PCs, 2) The gut microbial profile of healthy individuals and AD/AI PCs patients correlates with the differences in the serum levels of IL-6 and PTHrP.  
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