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DESCRIPTION

Advanced Glycation End products, commonly referred to as
AGEs, are a diverse group of molecules formed through non-
enzymatic reactions between reducing sugars and proteins, lipids,
or nucleic acids. This process, known as glycation, occurs
naturally in the body and is accelerated under conditions of
elevated glucose levels. Over time, the accumulation of these
compounds contributes to cellular damage and plays a
significant role in the development of various chronic diseases,
particularly those aging and metabolic
imbalance. The formation of AGEs begins with an initial
reaction between a sugar molecule and a free amino group on a
protein or lipid, resulting in the formation of a Schiff base. This

intermediate undergoes further rearrangement to form more

associated with

stable amadori products. Through a series of complex chemical
these
become irreversible advanced glycation end products. The rate of
AGE formation is influenced by factors such as glucose
concentration, oxidative stress, and the presence of reactive

transformations, early glycation products eventually

intermediates.

AGEs can accumulate both endogenously and exogenously.
Within the body, their formation is closely linked to metabolic
conditions such as diabetes, where chronic hyperglycemia
accelerates glycation reactions. Exogenous sources of AGEs
include dietary intake, particularly foods that are processed or
cooked at high temperatures, such as grilling, frying, or roasting.
These cooking methods promote chemical reactions that
generate significant amounts of AGEs, which can be absorbed
into the bloodstream upon consumption.

Once formed, AGEs can alter the structure and function of
biological molecules. Proteins modified by glycation often lose
their function
degradation. This can lead to the accumulation of damaged
proteins within tissues, impairing cellular processes. In structural

normal and become more resistant to

proteins such as collagen, glycation increases stiffness and

reduces elasticity, contributing to tissue damage and aging-
related changes.

A key mechanism through which AGEs exert their effects is by
interacting with specific cell surface receptors, most notably the
receptor for advanced glycation end products, commonly
abbreviated as RAGE. Binding of AGEs to RAGE activates
intracellular signaling pathways that promote inflammation and
oxidative stress. These responses can damage cells and tissues,
contributing to the progression of chronic diseases such as
cardiovascular disease, kidney disease, and neurodegenerative
disorders.

In diabetes, AGEs play a central role in the development of
complications affecting multiple organ systems. Elevated blood
glucose levels accelerate AGE formation, leading to damage in
blood vessels, nerves, and organs such as the kidneys and eyes.
In the wvascular system, AGEs contribute to endothelial
dysfunction, reducing the ability of blood vessels to regulate
blood flow. This
cardiovascular events. In the kidneys, AGE accumulation can
impair filtration function, leading to diabetic nephropathy.
Similarly, in the eyes, AGEs are involved in the development of
diabetic retinopathy by damaging retinal blood vessels.

increases the risk of atherosclerosis and

The body has natural defense mechanisms to limit AGE
accumulation, including enzymatic systems that degrade reactive
intermediates and remove damaged molecules. However, these
systems can become overwhelmed under conditions of chronic
metabolic stress, leading to increased AGE levels. Aging is also
associated with a gradual decline in the efficiency of these
protective mechanisms, resulting in higher AGE accumulation
over time.

CONCLUSION

Advanced glycation end products are bioactive molecules formed
through complex chemical reactions that have significant effects
on cellular function and overall health. Their accumulation is
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influenced by metabolic conditions, dietary habits, and aging
processes. The significance of AGEs extends beyond metabolic
diseases, as they are also implicated in aging and various
degenerative conditions. Their ability to modify proteins, induce
inflammation, and generate oxidative stress makes them
important contributors to tissue damage across multiple systems.
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Understanding the role of AGEs provides valuable insight into
the mechanisms underlying chronic diseases and highlights the
importance of preventive strategies. By addressing factors that
contribute to AGE formation and exploring therapeutic
interventions, it is possible to reduce their impact and improve
long-term health outcomes.
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