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Unleashing the power of controlling hepatic Thioredoxin-interacting protein (TXNIP) by quercetin 
in diabetes
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TXNIP, one of the α-arrestins that has been named so due to its function as an inhibitor of the antioxidant protein, thioredoxin. By inhibiting the 
activity of thioredoxin, TXNIP disrupts the intracellular redox balance, and promotes the occurrence of oxidative stress. That is why, inhibiting or 
lowering TXNIP expression has shown obvious cellular protective effects across many cell types. 
Dating back to 2002, the first clue to the involvement of TXNIP in diabetes pathogenesis was reported, when a gene expression microarray has 
described TXNIP as the highest glucose-induced gene in human pancreatic islets. Via launching beta cell apoptotic signals, promoting inflammatory 
and autoimmune responses and lowering insulin production, TXNIP was centrally suited in the development and progression of diabetes. Indeed, 
lowering beta cell TXNIP expression has been described with metformin, dipeptidyl peptidase-4 inhibitors, as well as, Glucagon like peptide-1 
analogues.
Recently, another role of TXNIP as a key regulator of hepatic glucose production was highlighted, and gene suppression of hepatic TXNIP in the 
livers of diabetic animals was sufficient to normalize expression of hepatic gluconeogenic genes, and to control hyperglycaemia.
Apart from its antioxidant properties, molecular docking has revealed that quercetin (Q, 3,30,40,5,7-pentahydroxyflavone) represents a potent 
bioactive TXNIP inhibitors. Our recently available online publication, Cell Biochem Funct. 2021 Dec 2. doi: 10.1002/cbf.3678. Epub ahead of print. 
PMID: 34855213, highlights the efficacy of quercetin alone or in combination with Liraglutide in lowering TXNIP protein expression in the diabetic 
rat livers. Such effect was linked to improved hepatic insulin signalling and reduction in insulin receptor substrate (IRS-1) serine phosphorylation, 
along with increased PI3K expression.
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