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of the Pro12Ala polymorphism was observed when 
PCOS women with insulin resistance (fasting glucose 
to insulin ratio <4.5) or impaired glucose tolerance 
(n=49) were compared with either non-insulin resist-
ant PCOS women or with the control group.

Anthropometric and biochemical differences 
between genotypes

In the PCOS group, age, BMI, insulin resistance 
indexes and lipid profile were comparable between 
carriers of the Pro/Pro genotype and those with the 
Pro/Ala genotype (Table 2). Among patients who 
underwent OGTT, those with the Pro/Ala genotype 
appeared to have lower mean AUCinsulin compared 
with patients with the Pro/Pro genotype. However, the 
number of participants was small (14 vs 86 patients) and 
statistical analysis with a non-parametric test (Mann 
Whitney U test) revealed no significant difference in 
AUCinsulin levels between the genotype groups.

Regarding the hormonal profile of the two geno-
type groups, carriers of the Pro/Ala genotype had 
higher FSH (Mann-Whitney U test, p=0.05) and 
lower DHEAS levels (Mann-Whitney U test, p=0.01) 
compared with carriers of the Pro/Pro genotype 
(Table 2). This difference was also observed when we 
focused on normal-weight PCOS women. However, 
multiple regression analysis showed that there was 
no independent effect of the polymorphism on FSH 
and DHEAS when other parameters, especially age, 
were taken into account.

Discussion

In the present study, we investigated the association 
of the Pro12Ala polymorphism of the PPAR-γ gene 
with PCOS and the possible effect of this polymor-
phism on the phenotypic expression of PCOS in Greek 
women. We found that genotype and allele frequen-
cies of the Pro12Ala polymorphism of the PPAR-γ 
gene were no different comparing PCOS women and 
healthy controls. This finding is in accordance with 
studies in other populations of PCOS women.8-13,15 
However, two studies curried out in Finnish and 
Turkish populations of women with PCOS, have 
shown that the Pro12Ala polymorphism is signifi-
cantly more frequent in control subjects compared 
with PCOS women, indicating a protective effect of 

the Ala allele against the development of PCOS.7,14 In 
both studies the frequency of the polymorphism was 
much higher compared with the observed frequency 
of the polymorphism in our study population.

In addition, the Pro12Ala polymorphism of the 
PPAR-γ gene does not seem to contribute to the 
variation of insulin resistance indices, lipid profile 

Table 2. Anthropometric and biochemical parameteres in carriers 
of the Pro/Pro genotype and carriers of the Pro/Ala genotype in 
the PCOS group (values are presented as means±SD).

Pro/Pro 
genotype

Pro/Ala 
genotype

p  
value

Number of subjects 150 30

Age (years) 22.7±5.8 23.7±6.4 ns

BMI (Kg/m2) 28.2±7.6 26.6±6.9 ns

LH/FSH ratio 1.4±1.1 1.4±1.0 ns

LH (IU/L) 7.5±6.0 7.1±3.6 ns

FSH (IU/L) 5.3±1.3 5.8±1.8 0.05

DHEAS (μmol/L) 7.95±3.19 6.44±2.80 0.01

SHBG (nmol/l) 36.6±26.6 43.4±23.9 ns

Total testosterone 
(nmol/L)

3.4±1.6 3.4±1.5 ns

FAI 13.7±12.1 11.4±10.2 ns

Total cholesterol 
(mmol/L)

4.63±0.85 4.94±0.89 ns

Triglycerides (mmol/L) 0.95±0.58 1.07±0.73 ns

HDL-cholesterol 
(mmol/L)

1.21±0.36 1.32±0.35 ns

LDL-cholesterol 
(mmol/L)

4.19±0.77 4.44±0.78 ns

HOMA index 3.2±2.4 3.3±2.2 ns

Fasting glucose/insulin 
ratio

10.0±7.9 8.6±4.6 ns

Fasting insulin levels 
pmol/L

99.8±70.2 99.8±61.3 ns

AUCglucose (mg/dl) 14920.5±3099.9
(n=86)

14316.4±3420.7
(n=14)

ns

AUCinsulin (μIU/ 
ml)

11425.1±9876.6
(n=86)

8554.9±3727.3
(n=14)

ns

BMI: Body mass index, LH: Luteinizing hormone, FSH: Follicle-
stimulating hormone, DHEAS: Dehydroepiandrosterone sulfate, 
SHBG: Sex hormone-binding globulin, FAI: Free androgen index, 
HDL: High density lipoprotein, LDL: Low density lipoprotein, 
HOMA: Homeostasis model assessment, AUC: Area under the 
curve, ns: non-significant




