
Table 2. Anthropometric, hormonal, metabolic parameters, serum levels of AGEs and oxidative stress at each dietary period

Baseline HYPO HA LA

Age (years) 23.4 ± 5.7

BMI (kg/m2) 26±5.7 24.6±5.2* 24.6±5.5* 24.2±5.2*

Serum AGEs (IU/ml) 9.1±1.4 8.9±1.6 10.4±1.4*† 8.2±1.6*†‡

Testosterone (ng/ml) 0.79±0.32 0.77±0.42 1.04±0.43*† 0.77±0.32‡

Free Testosterone (pg/ml) 2.33±0.84 2.24±0.95 2.46±0.85 2.35±0.73

SHBG (nmol/l) 31.5±15.6 37.7±23.3* 37.7±20.1* 35.4 ± 18.7

FAI 13.2±11.7 12.8±14.9 15.4±16* 11.1±10.7

Androstendione (ng/ml) 3.11±1.07 3.26±1.19 3.76±1.10* 3.37±0.96

Oxidative stress (µmol/l) 216.7±125.6 201.8±120.8 341.7±243*† 142.5±65.4*‡

Glucose (mg/dl) 82.8±9.1 86.4±5.3 87±5.7 83.3±7.9†

Insulin (μIU/ml) 10.7±6.9 10.6±5.2 13.6±6.3*† 9.2±2.8†‡

HOMA-IR 2.19±1.43 2.25±1.19 2.92±1.40*† 1.86±0.59†‡

Data are expressed as mean value±SD.
BMI: body mass index, SHBG: sex hormone binding globulin, 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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p=0.006 and rho=0.57, p=0.01, respectively). Serum 
AGEs were strongly correlated with insulin, as well as 
with HOMA, during the LA diet (r=0.53, p=0.02 and 
r=0.51, p=0.03, respectively). For the same period, 
dietary AGEs were correlated with insulin levels 
(rho=0.49, p=0.04). Dietary AGEs tended to be cor-
related with serum AGEs for each period separately, 
although these associations did not reach the level 
of statistical significance (r ranged from 0.10 to 0.29, 
all p>0.05). The percent changes in anthropometric, 
metabolic and hormonal parameters between the 
examined dietary periods are presented in Figure 1.

Discussion

The main finding of the present study is that 
changes in dietary AGEs parallel changes in insulin 
sensitivity, oxidative stress and hormonal status. These 
findings are novel and have never been reported before 
in women with PCOS, to the best of our knowledge. 
AGEs result from nonenzymatic glycation reactions 
between reducing sugars and free amino groups of 
proteins, peptides or amino acids. 

Recently, AGEs levels were found to be increased 
in lean women with PCOS, implicating them in the 
metabolic and reproductive abnormalities of the 
syndrome.8 It should be noted that circulating levels 

of AGEs are mainly determined by the balance be-
tween dietary intake, endogenous formation, tissue 
utilization and renal clearance.5,26,27 In particular, a 
correlation between dietary and serum AGEs has 
been shown in humans; available data exist in healthy 

Figure 1. Changes (%) in anthropometric, hormonal and meta-
bolic parameters between the consecutive dietary periods.
Data are presented as mean±SE. BMI: body mass index, AGEs: 
advanced glycation end products; HYPO: hypocaloric diet; HA: 
high AGEs isocaloric diet; LA: low AGEs isocaloric diet.
*p<0.05 vs. baseline-HYPO, † p<0.05 vs. HYPO-HA, ‡ p<0.05 
for comparison of changes between all dietary periods.




