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DESCRIPTION

Glucolipotoxicity is a term that describes the harmful effects of
chronic exposure to high levels of glucose and Free Fatty Acids
(FFAs) on various tissues, especially the pancreatic B-cells that
produce insulin. Glucolipotoxicity is considered to be one of the
major factors that contribute to the progression and worsening of
type 2 diabetes, a metabolic disorder characterized by insulin
resistance and B-cell dysfunction. Insulin is a hormone that
regulates the uptake and utilization of glucose by the cells of the
body [1]. In normal conditions, the B-cells sense the rise in blood
glucose levels after a meal and secrete insulin accordingly. Insulin
then binds to its receptors on the target cells and activates a
cascade of signalling pathways that promote glucose transport,
glycolysis, glycogen synthesis, and lipid synthesis. Insulin also
inhibits the breakdown of glycogen and lipids, and the
production of glucose by the liver. Thus, insulin maintains the
blood glucose levels within a narrow range and prevents
hyperglycemia. However, in type 2 diabetes, the target cells
become resistant to the action of insulin, resulting in impaired
glucose uptake and utilization [2-4]. This leads to a compensatory
increase in insulin secretion by the PB-cells, which initially
maintains the blood glucose levels within the normal range.
However, over time, the P-cells fail to cope with the increased
demand for insulin and lose their function and mass. This causes
a decline in insulin secretion and a rise in blood glucose levels,
leading to overt diabetes.

The exact mechanisms that cause B-cell failure in type 2 diabetes
are not fully understood, but several factors have been
implicated, such as genetic susceptibility, inflammation, oxidative
(ER)
dysfunction, and glucolipotoxicity. Glucolipotoxicity refers to the
combined effects of elevated glucose and FFAs on the B-cells
[5-7]. FFAs are derived from the diet or from the breakdown of
adipose tissue. In normal conditions, FFAs are an important

stress, Endoplasmic Reticulum stress, mitochondrial

source of energy for the P-cells and also potentiate glucose-
stimulated insulin secretion. However, in the context of insulin
resistance and hyperglycemia, FFAs accumulate in the p-cells and

interfere with their function and survival. Glucolipotoxicity
affects many aspects of P-cell biology, such as glucose sensing,
insulin synthesis and secretion, gene expression, cell cycle,
apoptosis, and autophagy.

Increased production of Reactive Oxygen Species (ROS) and
oxidative stress, which damage the B-cell components and impair
the insulin signalling pathways [8]. Increased ER stress, which
results from the accumulation of misfolded proteins in the ER
and activates the Unfolded Protein Response (UPR), a cellular
defense mechanism that aims to restore the ER homeostasis.
However, prolonged and severe ER stress can trigger apoptosis.
Impaired mitochondrial function, which reduces the ATP
production and the coupling efficiency of glucose metabolism
and insulin secretion. Mitochondrial dysfunction also increases
the ROS generation and the release of pro-apoptotic factors.
Altered lipid metabolism, which leads to the accumulation of
toxic lipid Diacylglycerol (DAG),
ceramide, and sphingolipids, in the B-cells [9,10]. These lipids
activate various signalling pathways that inhibit insulin secretion,

intermediates, such as

induce inflammation, and promote apoptosis.

CONCLUSION

Reduced autophagy, which is a process that degrades and recycles
the damaged or unnecessary cellular components. Autophagy is
essential for the maintenance of B-cell quality and function, but
glucolipotoxicity impairs the autophagic flux and causes the
accumulation of dysfunctional organelles aggregates.
Glucolipotoxicity is a therapeutic target in type 2 diabetes, as
several drugs can modulate the underlying stress responses in the
B-cells and improve their function and survival. For example,
some drugs can enhance the antioxidant capacity, reduce the ER
stress, improve the mitochondrial function, or restore the
autophagy in the P-cells. Moreover, lifestyle interventions, such as

and

diet and exercise, can lower the blood glucose and FFA levels and
reduce the glucolipotoxic burden on the B-cells. Glucolipotoxicity
affects multiple aspects of B-cell biology and involves various
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molecular mechanisms that impair the insulin production

and secretion.

Glucolipotoxicity is a potential target for

the prevention and treatment of type 2 diabetes.
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