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Evaluation of butyrate derivatives effects on human bladder cancer cell lines and human monocytes as HDAC
inhibitor and immune modulator
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Bladder cancer is the fifth most common cancer worldwide, being the non-muscle invasive tumors (NMIBC) the
most frequent form. Although NMIBC displays a better clinical outcome, also shows a very high frequency of
recurrence and, in certain cases, tumor progression. Tumor-associated macrophages (TAMs) often assume an
immunoregulatory M2 phenotype, which is usually associated with poor prognosis. Two butyrate derivatives, phenyl
butyric acid (PBA) and sodium butyrate (SB), known as histone deacetylase inhibitors, may also influence
macrophage differentiation. We have investigated their possible action in human blood derived monocytes and as
inhibitors of cell growth of bladder cancer cell lines in vitro. Bladder cancer cell lines RT4, RT112, 5637, and J82,
as well as purified monocytes were treated with different concentrations of PBA or SB. Cell proliferation was
studied by XTT assay and cell-cycle and survival were analyzed by flow cytometry; cytokine production profiles
were evaluated by cytometric bead assay (CBA). Western blot and RT-qPCR analyses were used to evaluate the
drugs effect on gene and protein expression. We observed that both PBA and SB induced a significant cell cycle
arrest in G1 in BC cells associated with increased expression of both p21 and p27, a decrease of HDAC1 and
induced the expression of immune checkpoint molecules such as PDL1. With respect to their effects in monocytes,
we found that both PBA and SB induced and increase in secretion of IL1b and IL8 and a decrease of CD14
expression simultaneously to an increase of PDL1 surface expression. These results indicate that butyrate
derivatives could be of benefit for the management of BC affecting not only tumor cells but also to the tumor
microenvironment. Interestingly, the observed effects suggest that butyrate derivatives may favor immunotherapies
based on the use of PD1/PDL1 inhibitors.
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