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Abstract:

Adoption of an obesogenic diet such as a high-fat diet (HFD) results in obesity, bacterial dys-
biosis, chronic inflammation, and cancer. Primary bile acids (BAs) play critical roles in cho-
lesterol metabolism, lipid digestion, and host-microbe interaction. However, HFDs increase
secondary BAs (e.g., deoxycholic acid (DCA) and lithocholic acid (LCA) in the colon), are risk
factors for colonic inflammation and cancer. Gut bacteria and their metabolites are recog-
nized by interleukin-1 (IL-1R)/toll-like receptors (TLRs) which are essential to maintain intesti-
nal homeostasis; host extracellular microRNAs (miRNAs) can alter bacterial growth in the co-
lon. Characterization of the underlying mechanisms may lead to identifying fecal oncogenic
signatures reflecting colonic health. We hypothesize that a HFD accelerates the inflamma-
tory process, oncogenic metabolites, and disease-related gut microbiome in the colon. With
diet-induced obese mouse models, we found that the concentrations of plasma interleukin
6 (IL-6), inflammatory cell infiltration, B-catenin, and cell proliferation marker (Ki67) in the
colon were elevated > 60% in the HFD (45 % energy fat) group compared to the control (16 %
energy fat) group. Furthermore, the content of Alistipes bacteria, the Firmicutes/Bacteroide-
tes ratio, microRNA-29a, and DCAs and LCAs (secondary BAs with oncogenic potential) were
50% greater in the feces of the HFD group compared to the control group. In summary, our
multimodal profile data may represent a unique HFD-induced oncogenic signatures for colon
health in a diet-induced mouse model. A greater understanding of these mechanistic action
may open new avenues for seeking noninvasive colonic biomarkers.
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