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Abstract: Hepatic selective insulin resistance refers to that insulin fails to suppress hepatic glucose production
but continues to promote hepatic lipogenesis in insulin resistance. Therefore, type 2 diabetes mellitus is characterized
with dyslipidemia apart from hyperglycemia. This review highlights the roles and molecular mechanisms of the key
hepatic lipogenesis factors such as sterol regulatory factor binding protein 1c (SREBP1c), mammalian rapamycin

target complex 1 (mTORC1), endoplasmic reticulum stress (ER stress), FoxO1, lipid synthesis substrate, etc.
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Figure 1  Liver lipogenesis process in insulin resistance. (1) Triglyceride (TAG) synthesis: glucose taken up by the cell is converted to

pyruvate through glycolysis. Pyruvate is further converted into acetyl-CoA and enters the tricarboxylic acid (TCA) cycle. Excess acetyl-CoA
converted to citrate can exit the mitochondria and become the substrate for lipogenic enzymes. Fatty acids (FA) that spill over from lipolysis
of white adipose tissue also contribute to hepatic lipid synthesis via esterification and g oxidation. (2) Liver lipogenesis remains at a high
level in insulin resistance: Increased liver lipogenesis is followed with a significant increase in the expression levels of key enzymes and
enzyme activities, such as ACLY (ATP-citrate lyase), ACC (acetyl-CoA carboxylase) and FAS (fatty acid synthase). The rates of adipose
tissue lipolysis are also increased, resulting in increased FA delivery to liver, which results in increased hepatic esterification of FA to TAG
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Figure 2 Molecular mechanism of increased hepatic lipogenesis in insulin resistance (1) Insulin resistance is followed with an activity
increase of the lipogenic transcription factor SREBP1c, which in turn activates the lipogenic gene program. (2) ER stress activates SREBP1c
that enhanced lipid accumulation. (3) Circulating levels of branched chain amino acids (BCAAs) are increased in insulin resistant. BCAAs
are potent activators of mTORCL1. Activated mTORC1 promotes SREBP1c maturation, transcription and promotes lipogenesis. (4) Insulin
resistance increase FoxO1 nuclear translocation and the subsequent increase in the transcription of lipogenic genes. (5) In insulin resistance,
FA from the adipose tissue is increased, and is transported to the liver for lipogenesis
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