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compared to the controls (7.42 ± 1.20 μmol/L vs. 8.39 
± 1.31 μmol/L, p=0.043). No significant difference 
was observed in antioxidant GPX activity in PCOS 
patients in comparison to controls (p >0.05). In PCOS 
patients, the significant positive correlations were 
obtained for UA, as surrogate marker of xanthine 
oxidase activity with testosterone (r=0.385, p=0.039), 
as well as indices of insulin resistance, specifically 
basal insulin, HOMA-IR, ISI and M/I (Table 2).

Acute hyperglycemia during OGTT induced altera-
tion in both the parameters of oxidative damage of 
proteins and activity of antioxidant GPX activity in 
PCOS women. As depicted in Figure 1, the percent of 
change in plasma nitrotyrosine in response to the oral 
glucose challenge was significantly higher in women 
with PCOS compared with the weight-matched con-
trols (p<0.05), while for the thiol groups this change 
did not reach statistical significance (p=0.629). In 
contrast, OGTT induced a more pronounced fall 
in GPX activity in PCOS women in comparison to 
controls (p<0.05) (Figure 1). The alteration of oxi-
dative stress parameters during hyperglycemia cor-
related with the hyperandrogenism present in PCOS 
women. Specifically, plasma levels of testosterone were 
positively correlated with the percentage of change 
in nitrotyrosine concentrations (r=0.543, p=0.036) 
as well as with percentage of change in GPX activity 
during OGTT (r=-0.457, p=0.025) (Figure 2). The 
data on the association between investigated oxida-
tive stress markers and indices of insulin resistance 
are depicted in Table 2. When analyzing indices of 
insulin resistance, linear correlations were obtained 
between ISI with both HOMA-IR and QUICKI (r= 

Table 2. Correlations of oxidative stress markers with insulin resistance indices in non-obese PCOS

Percentage of change*

Basal insulin
(mU/L)

OGTT IC

HOMA-IR QUICKI ISIMatsuda

M/I
(mg/kg/min/mU/L)x100

r p r p r p r p r p

Nitrotyrosine 0.524 0.031 0.541 0.031 0.631 0.066 0.490 0.039 0.046 0.861

Thiol groups 0.329 0.196 0.333 0.192 0.120 0.634 0.213 0.396 0.208 0.439

GPX activity 0.356 0.161 0.325 0.203 0.383 0.159 0.607 0.021 0.115 0.696

Uric acida (mmol/L) 0.378 0.021 0.374 0.034 0.151 0.408 0.380 0.038 0.404 0.029

*The percent of change in oxidative stress markers was determined when fasting samples were compared with the samples collected 
2 h after OGTT or insulin clamp. aBasal values. OGTT: oral glucose tolerance test; IC: hyperinsulinemic clamp.

Table 1. Basal clinical and biochemical parameters in non-obese 
PCOS patients and controls

PCOS
(n=36)

Controls
(n=11)

p value

Age (years) 26.31±4.25 27.36±4.11 0.460

BMI (kg/m2) 21.99±3.17 21.19±1.97 0.474

Waist circumference 
(cm) 

74.47±8.78 70.59±6.12 0.161

Basal glucose 
(mmol/L)

4.69±0.49 4.41±0.70 0.214

Basal insulin (mU/L) 15.14±6.96 9.74±4.33 0.007

HOMA-IR 3.18±1.55 1.98±1.02 0.007

QUICKI 0.32±0.03 0.36±0.06 0.004

ISIMatsuda 4.59±2.61 7.35±5.68 0.030

Fibrinogen (g/L) 3.39±0.92 2.91±0.77 0.134

CRP (mg/L) 1.16±1.15 0.69±0.66 0.246

Testosterone (nmol/L) 2.55±1.04 1.83±0.77 0.034

SHBG (nmol/L) 43.86±22.66 60.92±29.33 0.072

FAI 8.66±8.51 3.35±1.36 0.001

DHEAS (nmol/L) 8.18±4.09 6.69±2.61 0.304

Androstenedione 
(ng/mL)

3.36±1.29 2.44±1.13 0.059

M (mg/kg/min)* 9.79±4.01 8.08±2.06 0.184

M/I§ (mg/kg/min/
mU/L)x100 

9.93±6.15 6.89±4.56 0.084

Thiol groups (μmol/L) 7.42±1.20 8.39±1.31 0.043

Nitrotyrosine (nmol/L) 322.20±104.38 266.45±196.97 0.048

Uric acid (mmol/L) 263.42±69.18 203.25±31.45 0.012

GPX (U/L) 376.52±110.49 355.83±91.03 0.516

*M- whole body glucose disposal rate during last 30 min of 
euglycemic hyperinsulinemic clamp; §M/I – M adjusted for the 
steady state plasma insulin level.


