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Type 2 Diabetes Mellitus and miRNA’s

8. Summary of the Project :

Type 2 diabetes mellitus(T2D) is one of the most common metabolic disorders
characterized by insulin resistance in the liver, muscle and adipose tissue, as well as progressive β

cell dysfunction leading to hyperglycaemia (Taniguchi et al., 2006). The development of
biomarkers for early detection of DM will help identify individuals at risk of developing DM and
greatly improve the care for these individuals and reduce or delay the occurrence and severity of
the disease. Recently, a new class of RNA regulatory genes known as microRNAs (miRNAs) has
been found to introduce a whole new layer of gene regulation in eukaryotes. miRNAs are small,
non–protein-coding RNAs that negatively regulate gene expression by promoting degradation
and/or inhibiting translation of target mRNAs (Chen and Rajewsky, 2007). The emergence of
miRNAs as critical metabolic regulators has added another mechanistic layer of regulation and
suggests a possible role of these RNA species in the defect of the insulin sensitive tissues thereby
playing crucial roles during the onset and progression of this complex metabolic disease (Dwi
Setyowati Karolina et al., 2012).
Recent studies have shown the role of polyphenols, flavonoids in modulating the
expression of the miRNAs under diabetic conditions (Dragan Milenkovic et al., 2012; Laura
BaselgaEscudero et al., 2013). Gallic acid (GA), an endogenous plant phenol have been reported
to have a role in up regulating miRNAs. Hence, the project aims to explore the role of circulating
miRNAs in detecting Type 2 diabetes mellitus and the relevance of these miRNAs expression to
insulin sensitive tissues. It also aims to elucidate the effect of gallic acid in modulating the
expression of the specific miRNAs.

9. Objectives of the Proposal:

1) To characterize the expression of circulating miRNAs in blood of Type 2 diabetic rats so as to
highlight the potential of circulating miRNAs as biomarkers of T2D.
2) To understand the relevance of circulating blood miRNAs expression to those of insulin target
tissues.
3) To identify the specific signaling pathway of the tissue specific miRNAs contributing to insulin
resistance and β cell dysfunction.
4) To elucidate and unravel the role of gallic acid polyphenol in modulating these miRNAs.

10. Innovations in the project: (Give in about 100 words)

The project aims to find out the relevance between circulating miRNAs with that of tissue
specific miRNAs. The difference in the miRNAs expression levels in the pre diabetic and diabetic

