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values (P<0.001) and a higher sum of four skinfolds
(P<0.01) and %FM values (P<0.001). Additionally,
females had higher plasma leptin concentrations, low-
er sOB-R concentrations and higher leptin/sOB-R
values (each P<0.001, by unpaired t-test).

The genotype distribution and allele frequencies
for the �2548G/A and the �188C/A polymorphisms
are presented in Table 2. Both polymorphisms were
in Hardy-Weinberg equilibrium. Only nine individu-
als were heterozygous for the rare �188A allele of the
�188C/A polymorphism and no one homozygous for
this allele (�188A allele frequency: 0.04, Table 2). The
estimated �188A allele frequency in our Greek sam-
ple is less than that found among obese and lean Finn-
ish adults17. This polymorphic locus, which, based on
data from previously published observations, was used
as a negative control in this study, was associated with
neither obesity nor leptin levels as expected (data not
shown). The �2548G/A polymorphism was common
among the study participants, with the �2548A allele
being the less frequent allele (�2548A allele frequen-
cy: 0.47, Table 2). There were no differences of geno-
type and allele frequencies of this polymorphism be-
tween genders, nor were there differences in allele
frequency between subjects with BMI £ 25 kg/m2

(n=89) and the group of overweight subjects (BMI >
25 kg/m2, n=29) (data not shown).

In the 118 young Greek subjects, analysis of cova-
riance (ANCOVA) of several adiposity-related vari-
ables across genotypes of the �2548G/A polymorphism
revealed no significant association of the �2548 poly-
morphic locus with body composition parameters, in-

Table 1. Descriptive characteristics of the study participants (n=118).

Females (n=62) Males (n=56)

Variable Mean ± SD (Range) Mean ± SD (Range) P-value

Age (yr) 17.5 ± 1.6 (14 - 26) 17.8 ± 1.8 (15 - 25) NS

BMI (kg/m2) 21.3 ± 3.1 (16.2 - 30.1) 23.4 ± 3.8 (15.4 - 35.9)  0.001

Sum of skinfolds (mm) 48.7 ± 17.4 (23.0 - 95.0) 38.6 ± 18.4 (17.0 - 106.0) < 0.01

FFM (kg) 39.5 ± 3.8 (28.4 - 47.9) 59.6 ± 6.1 (45.4 - 72.5) < 0.001

FM (kg) 15.5 ± 4.8 (7.9 - 29.1) 13.3 ± 7.3 (3.0 - 35.0) NS

FM (%) 27.6 ± 5.0 (17.6 - 38.4) 17.3 ± 6.9 (6.0 - 32.6) < 0.001

Leptin (ng/ml) 9.7 ± 6.0 (2.1 - 30.0) 3.2 ± 2.6 (1.2 - 12.8) < 0.001

sOB-R (ng/ml) 27.2 ± 29.1 (4.4 - 108.4) 50.2 ± 39.8 (4.4 - 164.2) < 0.001

Leptin/sOB-R 1.27 ± 1.44 (0.05 - 5.69) 0.19 ± 0.26 (0.03 - 1.47) < 0.001

Comparisons between males and females by unpaired t-test

Table 2. Genotype distribution and allele frequencies for the leptin
gene promoter �2548G/A and �188C/A polymorphisms in a group
of healthy Greek subjects (n=118).

�2548G/A polymorphism �188C/A polymorphism

Genotypes  % (n) Genotypes  % (n)

G/G 29.7 (35) C/C 92.4 (109)

G/A 46.6 (55) C/A  7.6 (9)

A/A 23.7 (28) A/A  0.0

Alleles Alleles

G 53.0 C 96.2

A 47.0 A  3.8

cluding BMI, fat mass, W/H ratio and sum of four
skinfolds, or with plasma total leptin levels (data not
shown). However, we detected an association of bor-
derline significance between the �2548G/A genotype
and the ratio leptin/sOB-R (P=0.06 by ANCOVA
adjusting for gender, age and fat mass), with subjects
homozygous for the less frequent �2548A allele (A/A
genotype) exhibiting lower leptin/sOB-R values com-
pared to those with the G/G or G/A genotypes. In all
further analyses, subjects with the A/A genotype were
compared to subjects carrying at least one �2548G
allele, as leptin/sOB-R values were similar between
the G/A and G/G subjects (i.e. a recessive model for
�2548A). The results of these analyses are shown in
Table 3. Mean leptin/sOB-R values, adjusted for fat
mass, age and gender, were approximately 50% low-
er in A/A subjects than in G/A and G/G subjects (0.44
± 0.17 vs. 0.85 ± 0.10, P=0.05). Similar models
showed statistically significant differences in females,




