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Abstract

Part 1 Neuronal insulin resistance has been shown to be associated with cognitive
impairment and Alzheimer’s disease (AD). Several studies have demonstrated that AD and type 2
diabetes mellitus (T2 DM) shared some risk factors, including amyloidogenesis and brain insulin
resistance. Present study shows that incubation of high dose insulin (100 nM) in neuroblastoma cell
line, SH-SY5Y for 48 h cause neuronal insulin resistance. The resistance leads to reduce of
phosphorylation of insulin signal transduction pathway including insulin receptor, insulin receptor
substrate-1 (IRS-1), AKT, and GSK-3[3. These are resulted in accumulation of beta amyloid and tau
hyperphosphorylation which is majors marker of Alzheimer’s disease.

Part 2 Liraglutide is a long-acting GLP-1 agonist using in T2DM therapy. Several studies
showed that liraglutide has beneficial effects on brain function; including the cognitive improvement
decreased AD-like characteristics and the neuroprotective effects. However, the effect of liraglutide
on the model of neuronal insulin resistance with AD-like characteristics has not been thoroughly
investigated. In the present study, the model of neuronal insulin resistance with AD-like
characteristics was established by using high dose insulin induced neuronal-insulin-resistance (from
part 1). The application of 500 nM liraglutide onto the model of neuronal insulin resistance with AD-
like characteristics improved neuronal insulin sensitivity and decreased AD characteristics. Moreover,
liraglutide reduced the activity of beta-secretase-1 (BACE-1) enzyme, major enzyme for generating

beta amyloid of peptides in the neurons.



These findings suggest that liraglutide is a promising therapy for AD with insulin resistant

condition.
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