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Glycation and Human Diseases Development

Pharrunrat Tanaviyutpakdee*
Food and Nutritional Toxicology Division, Institute of Nutrition, Mahidol University

Abstract

Glycation is the covalent bonding of a protein or lipid molecule with a reducing sugar
molecule, such as glucose or fructose without the controlling action of an enzyme. The final
products of this non-enzymatic reaction are advanced glycation end products (AGEs). In
general, AGEs formation takes place under normal physiological conditions but is accelerated
in hyperglycemia. The presence and accumulation of AGEs in different cell types affect
extracellular and intracellular structure and function. AGEs have been etiologically
implicated in diabetes- and age-related diseases. Several approaches have been explored to
reduce AGEs such as using of synthetic compounds. Phenolic containing dietary plants have
been effectively used for inhibition of glycation formation. Inhibition of in vivo AGEs
formation could be prevented by reduced sugar consumption. In addition, the formation of
AGE:s during cooking could be prevented by cooking with moist heat as boiling or streaming,
using shorter cooking times, cooking at lower temperatures, and by the use of acidic

ingredients such as lemon juice or vinegar.
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Year of Milestone Authors
publication

1912 Discovery of the chemical reaction 3

1953 Description of the chemical pathways in foods 9

1955 First description of glycosylated hemoglobin species, later renamed glycated 4
hemoglobin species

1968 Discovery that HbAIC (a glycated hemoglobin) is elevated in the blood of 5
diabetics

1981 Discovery of the Maillard reaction in vivo, and its potential contribution to 6
the biological aging

1984 First used of AGE for Advanced glycosylation end products, later renamed 10
Advanced glycation end-products

1985 Cellular receptors remove AGE-proteins 11

1986 CML first discovery of an AGE forming in vivo 12

1986 Aminoguanidine: discovery of the first Maillard reaction inhibitor 13

1990 Pentosidine: first discovery of crosslink of Maillard reaction in vivo 14

1991 Glycoxidation: introduction of this new term in the literature 15

1992 RAGE: discovery of a receptor for AGEs 16

1996 Discovery of alternative pathways and creation of the term Advanced 17
Lipoxidation End Products or ALEs

1997 Discovery of potential toxic properties of food AGEs (Glycotoxins) 18, 19

(N1: Aau)agn Tessier, 2010)°
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