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[bookmark: _GoBack]With the increased prevalence of metabolic disorders and augmented global mortality rate, it is important toconsider the contribution of food-based xenobiotics in disease manifestation. In the present study, we have systematically analyzed two commonly ingested synthetic chemicals, monocrotophos (MCP; organophosphorous pesticide in food) and 4-MethylImidazole (4-MEI; undesirable by-product of caramelization). Chronic administration of MCP leads to hyperglycemia and glucose intolerance mediated by the activation of OP metabolizing potential of gut microbiota. Metatranscriptomics and metabolomics studies revealed that gut microbial degradation of OP produces short chain fatty acids like acetate, which induces intestinal and hepatic gluconeogenesis and thus accounts for glucose intolerance. On theother hand, 4-MEI induces hypoglycemia through β-cell hyperplasia leading tohyperinsulinemia. Molecular studies revealed the induction of lipogenesis andinhibition of gluconeogenesis during 4-MEI treatment. Both the chemicals were found to alter the major glucose anabolic pathways and causes hyper and hypoglycemia in experimental animals. Recent studies indicate that imidazole propionate, a byproduct of gut microbiome impairs insulin signaling. Collectively, our results showcased that rather than traditional risk factors (genetics, physical activity, smoking, mental stress), these food-based xenobiotics plays a major role in glucose dyshomeostasis. Altered glycemic environment is the major entity for various intermediatory metabolic alterations and disease progression. Thus, we strongly recommend stringent regulation for the use of these chemicals in foods and beverages.
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