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method (IMMULITE 2000 Immunoanalyzer, DPC, 
CA, USA) and the CV was 5.5%. Total cholesterol, 
HDL cholesterol and triglycerides were determined by 
enzymatic methods (Olympus 600, Clinical Chemistry 
Analyser, Olympus Diagnostica GmbH, Ireland). 
LDL cholesterol was calculated by the Friedewald 
equation (LDL = total cholesterol (mg/L) – HDL 
cholesterol (mg/L) – triglycerides(mg/L)/5).18

Genotype analysis

Genomic DNA was isolated from peripheral blood 
leukocytes of women with PCOS and the controls. The 
Pro12Ala polymorphism of the PPAR-γ gene was geno-
typed by amplification of genomic DNA using the fol-
lowing primers: F5’- GCCAATTCAAGCCCAGTC-3’ 
and R5’-GATATGTTTGCAGACAGTGTATCAGT-
GAAGGAATCGCTTTCCG-3’. The polymorphism 
was typed with enzyme BstU-I and the digestion 
products were resolved after electrophoresis in 2.5% 
agarose gel and stained with ethidium bromide.

Statistical analysis

Genotype and allele frequencies were compared 
among the study groups using the chi-square test. 
The Hardy Weinberg equilibrium for each polymor-
phism was also tested comparing observed genotype 
frequencies with those expected (chi-square test). 
Normal distribution of continuous parameters was 
tested via the Kolmogorov-Smirnov test. Biochemical 
differences between two continuous parameters were 
estimated with the Mann-Whitney U test. Multiple 
regression analysis was performed to examine the 
effect of the polymorphism on hormonal parameters. 
Continuous data are expressed as the mean  SD. P-
value of <0.05 was set as statistically significant. All 
analyses used the SPSS statistical package (version 
15.0, SPSS Inc, Chicago, IL, USA).

Results

Distribution of the Pro12Ala polymorphism

The characteristics of the study population are 
presented in Table 1. The Pro12Ala polymorphism of 
the PPAR-γ gene was in Hardy Weinberg equilibrium 
in both patients and controls (chi-square, p>0.05). 
The frequency of the Ala allele was 9.7% in normal-
weight PCOS women, 7.3% in overweight-obese 
PCOS women and 6.8% in the control group. Only 

one woman homozygous for the Ala allele was found 
in the control group.

Overall, there was no statistically significant dif-
ference in the genotype and allele distribution of the 
Pro12Ala polymorphism between PCOS and control 
women. No statistically significant difference was ob-
served when normal-weight PCOS women were com-
pared with overweight-obese PCOS women or when 
each of this subgroup was compared with the control 
group (Figure 1). No difference in the distribution 

Table 1. Anthropometric and biochemical characteristics of PCOS 
women and controls (values are presented as means±SD).

PCOS  
women

Controls p-value

Number 180 140

Age (years) 23.7±6.4 24.86.9 ns

BMI (Kg/m2) 26.6±6.9 20.91.8 <0.001

LH/FSH ratio 1.4±1.0 1.0±0.4 0.05

SHBG (nmol/L) 37.9±26.4 66.826.8 <0.001

FAI 13.7±10.4 2.2±1.1 <0.001

Total testosterone (nmol/L) 3.4±1.5 1.3±0.4 <0.001

DHEAS (ìmol/L) 7.72±3.14 4.33±1.17 <0.001

Fasting glucose/insulin ratio 10.3±7.4 15.3±4.9 <0.001

LH/FSH: Luteinizing hormone/Follicle-stimulating hormone, 
SHBG: Sex hormone-binding globulin, FAI: Free androgen index, 
DHEAS: Dehydroepiandrosterone sulfate, BMI: Body mass index, 
ns: non-significant, PCOS: Polycystic Ovary Syndrome

Figure 1. The distribution of Pro12Ala genotypes (%) in the 
study population. ns: non significant.




