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Description

Insulin, a hormone produced by the pancreas,
plays a pivotal role in maintaining blood glucose
levels within a narrow and optimal range. At the
core of this intricate regulatory system are insulin
receptors, molecular gatekeepers that mediate the
biological effects of insulin throughout the body.
This article discusses about the significance of
insulin receptors, their structure, function, and
the crucial role they play in glucose homeostasis.

The primary function of insulin is to facilitate
the uptake of glucose by cells, allowing them to
use it as a source of energy. When blood glucose
levels rise, typically after a meal, the pancreas
releases insulin into the bloodstream. Insulin
acts as a signaling molecule, prompting cells to
absorb glucose from the blood, thereby lowering
blood glucose concentrations.

Insulin receptors are proteins located on the
surface of various cells, including muscle, fat,
and liver cells. These receptors serve as the point
of interaction between insulin and the target
cells, initiating a cascade of molecular events that
regulate glucose metabolism.

m Structure of insulin receptors

Insulin receptors belong to the Receptor
Tyrosine Kinase (RTK) family. They consist of
two alpha subunits, which are located outside
the cell, and two beta subunits, which traverse
the cell membrane. The alpha subunits contain
the insulin-binding sites, while the beta subunits
possess tyrosine kinase activity. This tyrosine
kinase activity is crucial for transmitting signals

inside the cell and initiating the cellular responses
to insulin.

= Insulin receptor activation

Binding of insulin: The process begins when
insulin binds to the alpha subunits of the insulin
receptors on the cell surface.

Receptor autophosphorylation: Upon insulin
binding,  the beta  subunits  undergo
autophosphorylation, activating the tyrosine
kinase activity.

Tyrosine phosphorylation of Insulin Receptor
Substrates (IRS): Activated insulin receptors
then phosphorylate tyrosine residues on IRS
proteins, which are located within the cell.

Cellular responses: Phosphorylated IRS proteins
serve as docking sites for various signaling
molecules, initiating a complex network of
intracellular events. These events ultimately
lead to the cellular responses elicited by insulin,
such as glucose uptake, glycogen synthesis, and
inhibition of glucose production.

= Role in glucose homeostasis

Insulin receptors are integral to the maintenance
of glucose homeostasis by coordinating cellular
responses to changes in blood glucose levels.

Glucose uptake: Insulin receptors facilitate the
uptake of glucose by cells, particularly muscle
and fat cells, enhancing their energy utilization.

Glycogen synthesis: Insulin promotes the
synthesis of glycogen, a stored form of glucose,
in the liver and muscles, helping to regulate
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blood glucose levels between meals.

Inhibition of gluconeogenesis: Insulin inhibits
gluconeogenesis, the process by which the liver
produces glucose, preventing excessive glucose
release into the bloodstream.

Lipogenesis: Insulin also influences lipid
metabolism, promoting the storage of fats in
adipose tissue.

Insulin receptors stand as crucial mediators in
the intricate dance of glucose regulation within
the body. Their ability to transmit signals from
insulin allows cells to efficiently utilize glucose

and maintain energy balance. Understanding
the structure and function of insulin receptors
not only deepens our comprehension of glucose
homeostasis but also opens avenues for exploring
targeted therapies for conditions characterized
by insulin resistance, such as type 2 diabetes. As
researchers continue to unravel the complexities
of cellular communication, insulin receptors
remain central to our understanding of metabolic

health.

Diabetes Manag (2023) 13(6)



