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Why should we worry
about them?
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inflammation
atherosclerosis

kidney damage
neurodegenerative disease
muscle loss

cancer cell metastasis
insulin resistance
alterations in cell receptors
a shorter life
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Formation of AGEs by three different mechanisms
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AGE redéhtor— AGE receptor-
mediated independent
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Diabetes, Metabolic Syndrom eand Obesity: Targets and Therapy (Dove Press). Palimeri et al, 8 : 415—426,
2015
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. Fructose can
enter cardiomyocytes via the GLUT5 fructose-specific transporter and be produced

from glucose via the polyol pathway to participate in AGE protein damage, O-
GIlcNAcylation of signaling proteins, and glycolytic disturbance.
Diabetes. 2016, 65(12):3521-3528. Delbridge L.M et al.
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. A: In conditions

with a low AGE burden B: In conditions with a prolonged high AGE burden
M.W. Poulsen et al. / Food and Chemical Toxicology 60 (2013) 10-37
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The role of inflammatory ovtokines in endothelial dysfunction
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Fig. 1 The indicators of endothalial dysfunction in cardiovascular diseases
(VDY) are portrayed. Nonmally, endothelial cells regulate the homestasis of the
vessel wall. The healthy endotheliom i not leaky, anti-adhesive and is able to
redax vasoular smooth musde cells. However, when risk factors [iabetes,
Bohemiareperfusion, obesity and atheroscherosts etc) disturb endothelial cells,
which induce endothalial dysfunction and vascular remodeling. We have an
impaired vascular controd when the damaged endotheliom i leaky, sticky and
wnable to rday vascular smooth musde cells. In brief, central to the endothelial
dsfunction is oxidative stress. The oxidative stress is induced by the production

of reactive oxidative species (ROS) and this induces MF-xB. Key to the
production of BOS & AGE/RAGE and THF-x signaling, but ox-LDLLOX-1
signaling is abko invelved in ROS production. The interactions among oxidative
stress, AGE/RAGE, TMF-20THFR and ox-LDLAOX-1 are bocause aidative stress
induces NF-xB, and this transcription factor can induce AGE THF-= and ox-LDL
expresion; and THF-x can induce RAGE and LOX-1 expression. Thus, the
oxidative stress of diabetes, begets morne oxidative stress, eventually induding
endothelial dysfunction, because of decreased bicavailability of nitric oxide [NO,
due to the reaction between ND and 0,7)



Mechanism of action Therapeutic agent

Biological effects

Dietary restriction of AGE

Blockage of AGE formation Aminoguanidine® 8%

MN-(2-Acetamide Methyl) hydrazinecarboximide amide hydrochloride
(ALT-946)5557

3-benzyloxycarbonylmethyl-4-methyl-thiazol-3-ium bromide (C36)5%%

Pyridoxamine®%!

Cross-link breakers MN-phenacylthiazolium (PTB)%

Alagebrium (ALT-71 [)%3949

RAGE blockade sRAGE!?-103

Antihypertensive drugs®

PEDF*

Statins®
Bisphosphonates®™
PARP inhibitors #4105

Other agents Kremezin (AST-120)'%¢

Animal studies?! 50757

Prevents/lmproves
Insulin resistance
Abdominal obesity/body weight
Diabetes mellitus type 2
Diabetic nephropathy
Diabetic-impaired wound healing
Extends life span
Human studies
Healthy subjects™ 30
1l Basal oxidative stress
L Inflammartion
Ll Serum AGEs
Improves markers of insulin resistance
Subjects with diabetes or renal failure!31534
Ll sSerum AGEs
L Inflammartion
Improwves wvascular function and insulin
resistance
Animal studies
Ll Retinopathy
Ll Nephropathy
1 MNeuropathy
1 Nephropathy

1l Diabetic cardiovascular dysfunction
1 MNephropathy
1 Dyslipidemia
Animal studies
L AcGE
Animal studies
1l Diabetic cardiomyopathy and
atherosclerosis
1l Nephropathy
Human studies
1l Diastolic heart function
Animal studies
1l Diabetic atherosclerosis
and retinopathy (sRAGE)
Antiexidative properties — prevention of
diabetic vascular complications?
Antioxidative properties
Antioxidative properties
Antioxidative properties
Animal studies
1l Early peripheral diabetic neurcpathy
Improve endothelial and myocardial function

1l AGE levels in chronic renal failure

Diabetes, Metabolic Syndrom eand Obesity: Targets and Therapy (Dove Press). Palimeri et al, 8 : 415—426, 2015
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m 10% of dietary AGEs are absorbed.

m Of this 10%, about 1/3 are excreted
in the urine within 3 days.




Food item AGE content?

Salmon, raw (20 g) 502
Salmon, broiled (10 minutes, 90 g) 1,348
Beef, boiled (| hour, 90 g) 2.000
Beef, broiled (15 minutes, 20 g) 5.367
Beef, stir fried (20 minutes) and breoiled 6,166
(153 minutes, 20 g)

Chicken, boiled (| hour, 20 g) 1,011
Chicken, broiled (15 minutes, 20 g) 5.245
Beans, red kidney, raw (100 g) |16
Beans. red kidney, canned (100 g) |91
VWhite potato, beiled (25 minutes, 100 g) | 7
French fries (100 g) 1,522
Broccoli (100 g) 226
Tomato (100 g) 23
Apple (100 g) | 3

Notes: AGE content denotes kilounits per serving; AGE measured by enzyme-linked

immunosorbent assay using an antibody against N-carboxymethyl lysine.
Diabetes, Metabolic Syndrom eand Obesity: Targets and Therapy (Dove Press). Palimeri et al, 8 : 415—426, 2015




