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Association of R219K Polymorphism in the ABCA1 Gene with Plasma Lipid Levels
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ABSTRACT

Background and Objectives : ATP binding cassette (ABCA)1 is known to play a key role in reverse
cholesterol transport. The purpose of this study was to investigate the frequency of the R219K variant in a
Korean population, its associations with plasma lipid levels and coronary artery disease (CAD). Subjects and
Methods : One hundred and ninety six CAD patients (M : F=148 : 48, age 57.7£8.3 years) and 935 healthy
control subjects (M : F=402 : 533, age 43.9+11.8 years) were examined. We investigated the R219K polymor-
phism using a SNP-IT assay. The plasma lipid levels were determined, and the findings of coronary angiography
in CAD patients reviewed. Results : The frequencies of the carrier K allele and the K allele were 72.0 and 45.9%,
respectively. The distribution of ABCA1 genotypes in the CAD patients did not differ significantly from those
of the normal control subjects. However, there was a significant association of this ABCA1 genotype variant
with plasma. The HDL-C levels and the genotypes, especially in the male normal controls (KK 53.3+11.4
mg/dL vs. RR 49.2+11.7 mg/dL, p=0.02) showed association. However, the female groups showed no
association between the plasma HDL levels and the genotypes. The severity of CAD was also related to the
ABCALI genotype. Multi-vessel diseases were found more commonly in the RR genotype (KK 40.0% vs. RR
64.2%), whereas single-vessel diseases were more common in the KK genotype (KK 60.0% vs. RR 35.8%)
(p=0.028). Conclusion : The R219K variant of the ABCAl gene was commonly found in our Korean
population, and was associated with increased plasma HDL-C levels and a reduced severity of CAD. (Korean
Circulation J 2003;33(1):44-51)

KEY WORDS : ATP-binding cassette transporters ; Polymorphism, single, nucleotide ; Coronary disease ;
Lipids.
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Table 1. Genotype and allele frequency of ABCAT in
the control and the coronary artery disease groups

Control CAD P
Genotype (n=935) (n=196) 0.895
KK 0.215 0.230
KR 0.505 0.500
RR 0.280 0.270
Allele (n=1870) (n=2392) 0.674
K 0.468 0.480
R 0.532 0.520

CAD : coronary artery disease
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Table 2. Plasma lipid levels in male control and coronary artery disease subjects by R219K genotype

Control male CAD male
Genotype
KK KR RR P KK KR RR P

N 89 206 108 32 75 43

Age (years) 439 +12.2 424 =121 440 £122 043 57.1 £ 87 570 + 8.6 553 * 8.6 0.53
BMI (kg/m2) 238 £ 28 238 £ 25 236 £ 27 084 245 + 2.6 249 + 24 253 + 26 0.45
Smoking* (%) 80.9% 75.1% 80.6% 0.40 83.9% 86.5% 86.0% 0.94
DM (%) 0% 0% 0% 25.8% 12.2% 16.3% 0.22
TC (mg/dL) 210.3+37.3 202.0+37.6 207.9+40.2 0.18 199.8+£35.9 205.7+41.0 208.7+30.9 0.69
TG (mg/dL) 139.6+65.9 146.8+81.1 149.0+73.9 0.67 149.7+80.6 179.7+128.2 155.4+77.7 0.37
HDL (mg/dL) 53.3+11.4 49.4+123 49.2+11.7 0.02 39.7+ 9.1 393 9.0 360+ 7.4 0.15
LDL (mg/dL) 129.8+34.5 122.5+35.6 129.0+35.7 0.16 117.8+£45.7 124.0+43.6 131.9+40.3 0.42
ApoAl(mg/dL) 127.3+30.7 122.1£252 127.0£29.0 0.25 123.5+£21.5 119.0+£21.9 115.6+23.0 0.42
ApoB (mg/dL)  87.8+22.5 84.0+227 855+239 0.44 88.0+18.4 88.6+20.2 86.5t17.0 0.84
BMI : body mass index, TC : total cholesterol, TG : triglyceride, HDL : high density lipoprotein cholesterol, LDL :

low denisity lipoprotein cholesterol, ApoAl
disease, * @ including ex-smoker
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Table 3. Plasma lipid levels in female control and coronary artery disease subjects by R219K genotype

Control female CAD female
Genotype
KK KR RR p KK KR RR p

N 112 267 154 14 24 10

Age (years) 463 £10.7 440+11.3 440+12.3 0.18 61.7 =+ 58 59.3 £ 7.4 647 £ 59 0.10
BMI (kg/m2) 233 £ 2.7 226+ 27 228+ 30 0.12 255 £ 23 249 £ 29 237 + 29 025
Smoking* (%) 6.3% 4.9% 6.5% 0.75 0% 8.3% 10.0% 0.51
DM (%) 0% 0% 0% 7% 41.7% 30.3% 0.08
TC (mg/dL) 209.7+43.1 209.1+£39.2 201.5+36.4 0.12 191.2+£17.1 220.6+£23.0 210.8£28.0 0.01
TG (mg/dL) 106.1+54.6 111.3£68.6 108.8+t60.1 0.76 147.7+£70.6 165.7+t85.1 142.0£30.3 0.76
HDL (mg/dL) 57.2+11.9 558+129 565+£125 0.61 41.4+13.9 383+ 80 358+ 7.0 0.52
LDL (mg/dL) 131.3+40.2 131.2%£34.2 123.2+£33.3 0.06 122.5+30.8 131.2+£60.6 127.6+£30.8 0.90
ApoAl (mg/dl) 135.0£26.2 129.3+£27.3 129.8+28.9 0.24 130.6+44.9 129.0+23.1 137.4+£41.5 0.89
ApoB (mg/dL) 82.8+27.8 81.9+£293 83.6+28.9 0.84 82.7+13.2 96.6+t21.6 83.1*£13.5 0.10

BMI : body mass index, TC : total cholesterol, TG : triglyceride, HDL : high density lipoprotein cholesterol, LDL :
low denisity lipoprotein cholesterol, ApoAl : apolipoprotein A1, ApoB : apolipoprotein B, CAD : coronary artery

disease, * ! including ex-smoker

Table 4. Severity of coronary artery disease by R219K genotype

. Genotypes
Severity of CAD
KK KR RR p (KK vs RR)
Single vessel disease 27 (60.0%) 38 (38.8%) 19 (35.8%)
Multi vessel disease 18 (40.0%) 60 (61.2%) 34 (64.2%) 0.028
Myocardial infarction 16 (35.6%) 40 (40.8%) 26 (49.1%) 0.385
n=196 45 98 53

CAD : coronary artery disease
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