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Background: Obesity and its related complications have emerged as global health problems. However, the mechanisms of the delayed pathological alterations during the development of diet-induced obesity (DIO) are not fully understood.
Objective: The aim of this study was to establish the time-course of changes in hepatic and adipocyte morphology, and the global transcriptional landscape in liver and visceral WAT during the development of DIO.
Methods: Male C57BL/6 J mice were fed a high-fat diet (HFD) or normal diet (ND) and sacrificed at 8 time-points over 24 weeks.
Results: HFD-fed mice developed early clinical indicators of obesity-related co-morbidities including fatty liver, insulin resistance, hyperglycemia and hypercholesterolemia. Excessive fat accumulation was evident in liver and visceral WAT depots (Epidydimal, Perirenal, Retroperitoneum, Mesentery) after 2–4 weeks. Plasma adipokines, leptin, resistin and adipsin, increased early and time-dependently, while adiponectin decreased late after 20 weeks. Time-course microarrays revealed the genes associated with immune responses were upregulated with an oscillating expression pattern between weeks 2 and 8, relatively downregulated between weeks 12 and 16, and eventually upregulated after week 20 in the liver of the mice fed HFD. The genes associated with immune responses were also upregulated at late stage, in the eWAT of the mice fed HFD. These results suggested that a critical transition occurred in the immune system-related transcriptomes of the liver and eWAT around week 16 of the DIO development, and this may be associated with the delayed pathological alterations such as insulin resistance, glucose intolerance and an elevated atherogenic index after week 16. Maff seemed to be a key transcription factor for the immune system-related critical transition that occurred at week 16. 
Conclusion: New therapeutic approaches targeting liver and visceral adipose tissue genes altered by HFD feeding may help ameliorate the deleterious effects of diet-induced obesity.

