Letters

Lack of association between metabolic
traits and the —512 polymorphism

in FOXC2 in German people with normal
glucose tolerance

To the Editor: A recent paper reported an association between
the —512C>T promoter polymorphism in the forkhead box C2
(FOXC2) gene and increased serum C-peptide and hyper-
triglyceridaemia in normal-glucose-tolerant subjects from Den-
mark [1]. An association with Type 2 diabetes was not ob-
served in this population. Previous papers had found conflict-
ing data on this common polymorphism regarding an associa-
tion with obesity and diabetes-related traits [2, 3].

We genotyped this polymorphism in 732 subjects (264
male, 468 female; aged 36+12 years [SD]) with normal glu-
cose tolerance according to WHO criteria, and studied any as-
sociations with metabolic traits. The subjects were participants
of the ongoing Tiibingen family study of Type 2 diabetes in the
south-west of Germany. About one half of the subjects had a
family history of Type 2 diabetes. All subjects underwent a
2-h oral glucose tolerance test. Informed written consent was
obtained from all participants and the studies were approved
by the local ethics committee. For statistical analyses, the pa-
rameters were logarithmically transformed. With the exception
of BMI and percentage body fat, all parameters were tested for
association with the genotype using a multivariate linear re-
gression model to adjust for age, sex and BMI.

As shown in Table 1, we found no association between this
polymorphism and any of the metabolic traits studied. Since a
previous study [2] found a sex-specific effect on triglycerides,
we performed the analysis in men and women separately, but
also found no significant association with the —512 genotype.
In particular, no associations with plasma insulin, C-peptide or
serum triglycerides were observed. Absence or presence of
family history of Type 2 diabetes had no influence on the re-
sults.

One explanation for the lack of differences between the
genotypes is that there are differences in sample selection. For
example, in comparison with the Danish report [1], we studied
younger subjects with a higher proportion of positive family
history of Type 2 diabetes. The Danish study reported
marginally higher fasting insulin and significantly higher fast-
ing C-peptide in carriers of the T-allele. This was interpreted as
an indication of insulin resistance. It is worth noting, however,
that in this paper the carriers of the T-allele had a somewhat
higher WHR and this variable was not included in the multi-
variate regression analysis. Although the WHR difference was
not quite significant, it may have contributed to the borderline
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Table 1. Association of the =512C>T FOXC?2 variant with diabetes-related traits in non-diabetic German people undergoing an oral glucose tolerance test
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IST, insulin sensitivity index; 2 with the exception of BMI and percentage body fat all parameters were adjusted for BMI, age and sex; P estimated from

the OGTT [5]; ¢ estimated from the OGTT [6]
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difference in insulin resistance. In addition, it should be men-
tioned that other studies have found just the opposite, namely
an association of the T-allele with enhanced insulin sensitivity
[3] and lower plasma triglycerides [2, 3].

To detect a 10% difference between genotypes, the statisti-
cal power of our data set was more than 80% for the relevant
parameters tested. Therefore, we should have been able to de-
tect differences between genotypes in insulin sensitivity, serum
fasting C-peptide or triglycerides, which were found to be 10
to 20% in the Danish paper.

In summary, although animal and in vitro studies have sug-
gested a role of FOXC2 in obesity, insulin resistance and Type
2 diabetes [4], the common —512 promoter polymorphism in
this gene does not seem to have a major metabolic effect in the
German population.
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