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OBJECTIVE — To investigate the association of variants of the fatty acid-binding protein
(FABP) 2 gene with coronary heart disease (CHD) in nondiabetic subjects and in patients with
NIDDM.

RESEARCH DESIGN AND METHODS— Cross-sectional study included 135 non-
diabetic and 79 NIDDM subjects with stenosis (>50%) in at least two coronary arteries. A
group of 81 healthy nondiabetic men without CHD served as a control population. All exons
and intron-exon junctions of the FABP2 gene were amplified with the polymerase chain reac-
tion, and variants were screened with the single-strand conformation polymorphism analysis.

RESULTS — The allele frequency of an amino acid polymorphism (alanine-Khreonine) in
codon 54 of exon 2 of the FABP2 gene was 0.26 in nondiabetic subjects with CHD and 0.27
in NIDDM subjects with CHD. Other variants (GTA 118 GTC, GCGCA^GCACA in the 3'-
noncoding region, and the number of ATT repeats in intron 2) also did not associate with CHD.

CONCLUSIONS — The variants of the FABP2 gene are not likely to contribute to the risk
of CHD in Finnish nondiabetic and NIDDM subjects.

Coronary heart disease (CHD) clusters
in families, indicating that hereditary
factors play a significant role in the

etiology of this disease (1,2). Gene defects
leading to decreased insulin sensitivity
might contribute to CHD because prospec-
tive population-based studies have indi-
cated an association of hyperinsulinemia
with CHD (3).

The fatty acid-binding protein 2
(FABP2) gene encodes an intestinal fatty
acid-binding protein that is expressed only
in the columnar absorptive epithelial cells
of the small intestinal villus (4). Defects in
the FABP2 gene could affect the binding
capacity of the FABP2 protein, increase
fatty acid absorption, and lead to enhanced
fatty acid oxidation and an impairment in

insulin action. In fact, the polymorphism
Ala-»Thr in codon 54 of the FABP2 gene
has been shown to be associated with
insulin resistance in nondiabetic Pima Indi-
ans (5).

To investigate the possibility that
defects in the FABP2 gene could contribute
to the risk of CHD, we screened the entire
coding region of the FABP2 gene in nondi-
abetic and NIDDM subjects with and with-
out CHD.

RESEARCH DESIGN AND
METHODS

Subjects
Nondiabetic subjects with CHD (n = 135;
93 men, 42 women; 54 ± 1 years of age,
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BMI 26 ± 1 kg/m2) included in the study
had chest pain symptoms and stenosis
>50% (verified by coronary angiography)
at least in two coronary arteries. Diabetic
subjects (n = 79; 61 men, 18 women; 61 ±
1 years of age, BMI 29.0 ± 1 kg/m2) had
NIDDM according to World Health Organ-
ization criteria (6), and they had chest pain
symptoms and stenosis >50% in at least
two coronary arteries. Nondiabetic subjects
without CHD (n = 81) were healthy, unre-
lated men with normal oral glucose toler-
ance tests from our previous population-
based study (7).

The protocol was approved by the
Ethics Committee of the University of Kuo-
pio and was in accordance with the Helsinki
Declaration.

Laboratory methods
Plasma glucose and insulin were determined
as previously described in detail (7). All four
exons and the intron-exon junctions of the
FABP2 gene were amplified with polymerase
chain reaction using genomic DNA and the
primers as previously reported (5). Single-
strand conformation polymorphism (SSCP)
analysis was performed essentially according
to Orita et al. (8), described elsewhere in
detail (9). Our method has been shown to
detect all known mutants of the lipoprotein
lipase gene (10). Variants were directly
sequenced using Sequenase version 2.0
DNA polymerase (US Biochemicals, Cleve-
land, OH) (11).

Statistical analysis
Categorical variables between the study
groups were compared with the x2 test and
continuous variables with Students two-
tailed t test for independent samples. All
data are presented as means ± SE.

RESULTS— Table 1 summarizes the
results of the screening with SSCP In non-
diabetic subjects with CHD, the SSCP
analysis was performed in a random sam-
ple of 56 subjects. Additionally, the amino
acid polymorphism in codon 54 of the
FABP2 gene was studied in all 135 nondi-
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FABP2 gene and CHD

Table 1—Frequency of variants of the FABP2 gene in nondiabetic subjects and patients with
NIDDM

n
Exon 2

£CT 54 -» ACT 54
Ala Thr

Exon 4
GTA118-*GTG118

3' noncoding region
GCGCA-*GCACA

Intron 2
Number of ATT repeats

9
10
11
12
13
14
15

Nondiabetic subjects
CHD-

81

46 (0.28)

46 (0.28)

8 (0.05)

0 (0.00)
85 (0.52)
26(0.16)

2 (0.01)
34(0.21)
14 (0.09)

1 (0.01)

CHD+

56

69 (0.26)*

37 (0.33)

2 (0.02)

0 (0.00)
51 (0.46)
24(0.21)

0 (0.00)
27 (0.24)
10 (0.09)
0 (0.00)

Patients with NIDDM
(CHD+)

79

42 (0.27)

36 (0.23)

5 (0.03)

1 (0.01)
87 (0.55)
30(0.19)

1 (0.01)
26(0.16)
13 (0.08)
0 (0.00)

Rare allele frequencies are given in parentheses. *Amino acid polymorphism in codon 54 was screened in all
135 nondiabetic subjects with CHD. CHD, coronary heart disease; CHLV, subjects without CHD; CHD+, sub-
jects with CHD.

abetic subjects with CHD. The frequency of
the threonine (Thr) encoding allele in
codon 54 did not differ between the study
groups. In addition, two other nucleotide
substitutions were found (Table 1). In non-
diabetic and NIDDM subjects, the allele fre-
quencies of these variants as well as the
allele frequencies of the ATT repeat
sequence in intron 2 did not differ between
the subjects with and without CHD or
among all three groups.

Association of clinical characteristics
and laboratory parameters were studied in
nondiabetic and diabetic subjects (data not
shown). No significant differences in BMI,
systolic or diastolic blood pressure, or fast-
ing plasma insulin or glucose concentra-
tions were found between the subjects with
the Thr54 allele compared with subjects
with the Ala54Ala genotype in either the
nondiabetic or diabetic groups.

CONCLUSIONS — The frequencies of
the variants in the FABP2 gene, including
the codon 54 polymorphism, did not dif-
fer between nondiabetic subjects with or
without CHD or between NIDDM patients
and control subjects. Furthermore, no
association was found between the Thr54
allele and fasting insulin concentrations.
These results imply that it is unlikely that
the codon 54 polymorphism of the FABP2
gene affects insulin sensitivity.

In conclusion, we were unable to find
gene defects in the FABP2 gene in nondia-
betic and diabetic subjects with CHD.
Therefore, the variants of the FABP2 gene
are not significant determinants for the high
risk of CHD in the Finnish population.
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