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Advanced Glycation End-Products and Their 
Receptor-Mediated Roles: Inflammation and 
Oxidative Stress 
 

 
Abstract 
Glycation is a protein modification, which results in a change in 
a protein structure. Glycation is believed to be the etiology of 
various age-related diseases such as diabetes mellitus and Alz-
heimer’s disease (AD). Activation of microglia and resident 
macrophages in the brain by glycated proteins with subsequent 
oxidative stress and cytokine release may be an important factor 
in the progression of AD. It is also suggested that interaction 
between an advanced glycation end product (AGE) and its re-
ceptor (RAGE) results in glial activation as well as cytokine 
release and reactive oxygen species release. The use of antioxi-
dants, receptor mediated compounds and reactive oxygen spe-
cies scavenging enzyme produce an opportunity to intervene 
with AGE-RAGE signaling pathway, and thereby to slow down 
the progression of aging-related diseases. 
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Introduction

The amino groups of proteins, particularly the side chain of 
lysine, arginine, and histidine react non-enzymatically with re-
ducing sugars. This post-translational modification called “gly-
cation” or “maillard reaction”, leads via reversible Schiff-base 
adducts to protein bound amadori products.1-3 By subsequent 
oxidation and dehydration, a broad range of brown heteroge-
neous products, mostly fluorescent with nitrogen- and oxygen- 
containing heterocyclic compounds, called advanced glycation 
end products (AGEs) are formed. The formation of AEGs is 
irreversible, and causes a resistant protein deposition to prote-
ase.4,5 The Maillard reaction was first described by L.C. Mail-
lard a chemist, who reported the formation of brown products 
upon heating a solution of amino acid (AA) and sugar.6 Sche-
matic representation of the Maillard reaction (A) and structures 
of AGEs (B, C and D),7 are shown in figure 1. 
 
Pathological Consequences of AGEs 
 
In vivo Glycation modifies the structural properties of proteins 
such as albumin and haemoglobin leading to inflammation and 
oxidative stress. The pathological role of AGEs in diseases 
such as diabetes mellitus (DM) is not fully understood. In addi-
tion to change of the protein structure, the receptor mediated 
mechanism of AGEs is of special interest.8 
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