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CHO intake alters obesity risk associated with
Pro12Ala polymorphism of PPARy gene

Obesity in humans results from com
bined effects of genes, environment and
lifestyles (3, 9). Therefore, a case-control
study (obese vs, lean controls) was con
ducted to assess the possible association
between obesity risk and the Pro12Ala
polymorphism of the PPAR gamma gene
depending on the dietary intake.

The study population comprised 313
Spanish subjects (66 men), which were
gender and age-matched. In total 159
obese patients (BMI 37.7 ± 5.3 Kg/m-)
and 154 normal weight subjects (BMI 22.0
± 1.8 Kg/ m2) were selected (20-60 years
old). Dietary intake was assessed through
a validated food frequency questionnaire
for epidemiological studies (8). Plasma
insulin was measured by radioimmunoas
say (DP Corporation) and plasma leptin
by enzymeimmunoassay (EIA-1843).
Also, blood samples were taken for the
extraction of genomic DNA from leuko
cytes as previously described (2, 6) in
order to identify Pro12Ala gene polymor
phism carriers and to assess the allele fre
quency for the Ala12 gene polymorphism
by PCR-RFLP (7). A Studenr-z test was
used to assess the differences between the
selected variables in case and control
groups, while different equations were
modelled using unconditional multiple
linear or logistic regressions to analyse the
relationship between the macronutrient
intake and BMI obesity risk.

The Pro12Ala gene polymorphism dis
tribution was similar for case and controls
as previously reported in other Caucasian

populations (1,10). Thus, the 12Ala poly
morphism was found in 21.4% of the
obese and in 19.5% of the controls, with
the allelic frequency of 0.11 in cases (obese
subjects) and 0.10 in controls (lean indi
viduals). As expected, the phenotype
characteristics concerning BMI, insulin
and leptin were statistically different
between obese and lean individuals from
this population, however, no statistical
differences were found among subjects
when these variables were categorised
according to the presence or absence of
the polymorphism. The observed margin
al shift in insulin levels (R=0.054) between
the subjects depending on the polymor
phism is in agreement with data from
other studies (1, 3, 10). The carbohydrate
intake reported by the examined popula
tion was not statistically different among
groups (p>0.05). When the association
between the Ala12 polymorphism and
obesity risk was analysed by a logistic
regression model, obesity incidence was
not affected by the Ala12 polymorphism
(ORa=1.18; p=0.573; IC95%:0.66-2.09).
However, the macronutrient distribution
of the intake appeared as an effect modifi
er, since among those individuals with
higher carbohydrate intake (>49% E), an
increased obesity risk (ORa=5.12, p<0.04;
IC95%:1.01-25.80) accompanied the
occurrence of the polymorphism. The
product-term introduced in the multivari
able model to assess effect modifications
also revealed a significant interaction
(p<0.02) between both factors (Fig. 1).
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Fig. 1. Body mass index categorisedaccording to the
presence of the Pro12Ala polymorphism and the car

bohydrate intake (p interaction> 0.02).
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This gene-nutrient interaction emphasizes
the interest of examining the outcome of
some polymorphisms depending on
lifestyle (diet) and may explain the hetero
geneity of findings from previous studies
(4). This current analysis revealed that the
effect of the 12Ala mutation on obesity
risk was modified by the macronutrient
composition of the dietary intake when
adjusted by age and gender. Our data
complement a previous study reporting
the influence of the dietary fat intake on
the Pro12Ala polymorphism for the
PPAR Locus (5) on obesity risk.

However, despite that the studied gene
polymorphism had no direct effect on
obesity risk, this information suggests
that heterogeneous responses to different
dietary situations (like macronutrient dis
tribution or weight-reducing approaches)
are compatible with the hypothesis that
there are individual differences in the sus
ceptibility to dietary intake (5,9) and sup
ports that gene-diet interactions have a
role in obesity onset and prevalence as
well as in the dietary management of obe
sity.

36

Correspondence to ]. Alfredo Martinez (Tel.: +34
948 425 600 ext. 6424; Fax: +34 948 425 649; e-mail:
jalfmtz@unav.es).

J. Physiol. Biochem., 58 (4), 2002


