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Introduction
Diabetes mellitus, particularly type 2 diabetes (T2DM), is a 

complex metabolic disorder driven by impaired insulin action and 
glucose regulation. As the prevalence of diabetes rises globally, there is 
an increasing need for new therapeutic strategies to manage the disease 
more effectively. Current treatments primarily focus on enhancing 
insulin sensitivity, promoting insulin secretion, or regulating glucose 
absorption. However, recent advances in our understanding of the 
metabolic pathways involved in diabetes have opened the door to 
novel therapeutic targets. By exploring these pathways, we can develop 
innovative treatments that go beyond traditional approaches and offer 
new hope in the fight against diabetes [1].

Description
Exploring metabolic pathways in diabetes

Insulin signaling pathway: The insulin signaling pathway is critical 
for maintaining glucose homeostasis by facilitating glucose uptake into 
cells. In diabetes, particularly T2DM, insulin resistance disrupts this 
pathway, leading to chronic hyperglycemia. Targeting key components 
of the insulin signaling cascade, such as the insulin receptor substrate 
(IRS) proteins and phosphoinositide 3-kinase (PI3K), has emerged as a 
promising approach. Therapies aimed at improving insulin sensitivity 
through these pathways, including the development of insulin receptor 
activators and IRS stabilizers, are under investigation [2].

AMPK and mTOR Pathways: The AMP-activated protein kinase 
(AMPK) pathway plays a crucial role in cellular energy regulation. 
AMPK activation enhances glucose uptake, fatty acid oxidation, and 
mitochondrial biogenesis, all of which contribute to improved insulin 
sensitivity. Conversely, the mammalian target of rapamycin (mTOR) 
pathway is involved in cellular growth and energy storage and is often 
overactivated in insulin resistance [3]. Targeting both AMPK activation 
and mTOR inhibition offers a dual approach to enhance metabolic 
health and mitigate the effects of diabetes.

Glucagon-like peptide-1 (GLP-1) pathway: GLP-1 is an incretin 
hormone that stimulates insulin secretion in response to food intake, 
helping to maintain blood glucose levels. GLP-1 receptor agonists have 
already proven effective in diabetes management by enhancing insulin 
secretion, reducing glucagon release, and promoting weight loss. 
Exploring new GLP-1-based therapies, such as dual agonists that also 
target glucose-dependent insulinotropic polypeptide (GIP) receptors, 
represents an evolving area of research with significant potential for 
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