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Abstract (300 word limit)
Background:  monomethyl branched chain fatty acids (mmBCFA; including (10 MTD, 12 MTD, 13 MTD and 14 MTD)’ can be closely associated with metabolic dysregularities. We aimed to explore the potential role of mmBCFA as potential treatment option for diabetes and/or cancer. Methods: Pancreatic MIN6 beta cell lines were treated with mmBCFA to bioassay their effects on glucose stimulated insulin secretion (GSIS) and β-cell proliferation, glucotoxicity and lipotoxicity (separately and combined). Using Nitric Oxide (NO) Griess and DPPH assays; the mmBCFA modulation of lipopolysaccaride (LPS)-induced acute inflammation in RAW264.7 macrophages and oxidative stress respectively; further confirmed by relative quantitative real time (qRT)– polymerase chain reaction (PCR) for catalase, glutathione peroxidase, IL1β and TNFα gene expression regulation were examined. Using SRB assay; the antiproliferative efficacies of mmBCFA –with or without insulin- on the viability of a panel of colorectal, breast, pancreatic cancer cell lines with subsequent qRT-PCR of apoptosis signal transduction β catenin, cyclin D1 and antiapoptotic Bax were tested. Results: Similar to L-alanine insulinotropic efficacy in MIN6 β-cell, GSIS was potentiated by mmBCFA. Comparable to glucagon-like peptide-1-enhanced β-cell proliferation, a dose dependent augmentation of bromodeoxyuridine incorporation was obtained with mmBCFA. Furthermore, mmBCFA could restore the secretory function of MIN6 β-cell despite stressful gluco-lipo-toxicity; separately or combined. mmBCFA inhibited the proliferation of colorectal HCT116, SW620, CACO2, SW480, breast MCF7 and T47D and pancreatic Panc1 cancer cells but not HT29. Selectively qRT-PCR demonstrated that 12MTD and 13MTD reduced the insulin induced expression levels of β‑catenin and its downstream target proteins Cyclin D1, and proapoptotic Bax in cancer cells. Dose dependent inhibition of LPS-induced NO in RAW264.7 was exerted by mmBCFA and so was the suppressed expression of LPS-induced proinflammatory IL1β and TNFα. Conclusion: Current findings suggest that mmBCFA supplementation may be potential novel therapeutic agents for the treatment of diabetes and/or cancer.
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The suggested role of mmBCFA under inflammation, oxidative stress and in cancer cells.
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