
table 1. Description of dietary intervention

Period of dietary intervention bAsELINE HYPO HA LA

Calorie intake /day (kcals/day) 1578±477.2 1391.3±124 1869.6±114.6*† 1869.6±114.6*†

AGEs intake/day (x106 U/day) 10.9±4.3 9.6±4.3 16±1*† 5.7±0.3*†‡

Compliance (%)

High

Moderate 

Poor

-

-

-

52.2

47.8

0

69.6

30.4

0

47.8

43.5

8.7

No significant differences existed for compliance rates.
Values represent mean±SD.
AGEs: advanced glycation end products, HYPO: hypocaloric diet, HA: high AGEs isocaloric diet, LA: low AGEs isocaloric diet.
*p<0.05 vs. baseline, † p<0.05 vs. HYPO, ‡ p<0.05 vs. HA.
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ml and pg/ml, respectively), sex hormone-binding 
globulin [SHBG (nmol/l)], serum fasting insulin 
(μIU/ml) and serum fasting glucose (mg/dl). Based 
on fasting values, HOMA-IR, an index of insulin 
resistance, was calculated as follows: HOMA-IR= 
(I0*G0)/22.5, where I0 is the fasting insulin (μU/ml) 
and G0 (mmol/l) is the fasting glucose. The samples 
were centrifuged immediately and serum was stored 
at -80oC until assayed.

Dietary protocol

At recruitment, a 5-day weighed record assessed 
usual intake of calories and dietary AGEs, with 
information on the subjects’ cooking practices and 
temperatures (Table 1). Energy requirements were 
calculated using the Harris-Benedict formula (Table 
1). The AGEs content of free diet (baseline) was 
assessed to be moderate to high (Table 1) due to 
frequent consumption of candies as well as protein 
foods cooked or processed at high temperatures.

After baseline evaluation, all participants under-
went the following dietary regimen: a hypocaloric diet 
with ad libitum AGEs content for 2 months, followed 
by an isocaloric diet with high AGEs content for 
another 2 months and afterwards an isocaloric diet 
with low AGEs content for the following 2 months. 
Laboratory measurements performed at baseline 
were repeated at the end of each 2-month dietary 
intervention.

Individual sessions were conducted every week 
during the whole study by the same registered di-
etitian in order to ensure dietary compliance (Table 
1). During the first phase of dietary intervention 

(hypocaloric diet, Hypo) an energy deficit of 500 
kcals was assigned (Table 1). Patients were advised 
to maintain their usual cooking temperatures and to 
weigh portion sizes. The prescribed diet was a multiple 
choice Mediterranean dietary regimen consisting of 
20% of energy from protein, 50% from carbohydrate 
and 30% from fat, with six meals daily. 

After the first biochemical re-assessment, at 2 
months, patients were advised to increase energy 
intake to meet their personal requirements (isocaloric 
diet). They were also advised to increase cooking tem-
perature to over 220o C in the oven and to consume 
more frequently roasted, grilled, broiled and baked 
foods, cooked at low humidity. In order to increase 
daily intake of dietary AGEs (isocaloric high AGEs 
diet, HA), consumption of protein foods (beef, pork, 
poultry, fish and baked cheese), nuts and sodas was 
encouraged at every meal, although fried foods and 
candies were not allowed. 

In the last 2-month period, dietary modification 
consisted of lowering cooking temperature below 
180o C in the oven, while preferring boiling, poach-
ing, stewing or steaming. The purpose of this dietary 
modification was to decrease the participants’ AGEs 
consumption while maintaining their energy intake at 
the level of their energy requirements (isocaloric low 
AGEs diet, LA). Patients were instructed to consume 
once a week red meat, poultry and fish, appropriately 
cooked as mentioned above, and to prefer pasta, boiled 
vegetables and legumes with unprocessed cheese 
twice a week. High-AGEs fast-food type foods and 
beverages were eliminated from the diet. The LA 
diet was estimated by food tables to offer less than 




