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O Abstract O

Influences of the Apolipoprotein E Polymorphism on the Development of
Coronary Artery Disease and on Serum Lipids in the Korean Males

Jae-Choon Ryu, M.D., Duk-Kyung Kim, M.D., Jong-Won Kim, M.D.,*
Won Hah Park, M.D.,** Jong Shil Choi, R.N., Jin A Choo, R.N.,
Young Ran Choi, R.N., Myeong Kon Kim, M.D., Byung Ryul Cho, M.D.,
Hyeon-Cheol Gwon, M.D., Seung Woo Park, M.D., June Soo Kim, M.D.,
Sang Hoon Lee, M.D., Kyung Pyo Hong, M.D., Dae Woon Kim, M.D.,*
Jeong Euy Park, M.D., Won Ro Lee, M.D.

Cardiovascular Institute, Department of Clinical Pathology,* Center for Health Promotion and
Sports Medicine, ** Samsung Medical Center, Seoul, Korea

Background[J Apo E lipoprotein is polymorphic and exists in three common isoforms (E2, E3
and E4), which are the gene products of three apoE alleles, €2, €3 and €4. Apo E lipoprotein plays
an important role in the regulation of the lipid metabolism through its ability to bind to receptors.
Depending on the genotypes apo E polymorphism is either protective or increases risk for
atherosclerosis and coronary artery disease. The purpose of this study is to evaluate i) the association
between apo E allele and the development of coronary artery disease, ii) the association between
apoE alleles and dyslipidemia in Korean males.

Methods[] We studied 241 patients with angiographically verified coronary artery disease and
257 male subjects without evidence of coronary artery disease. Apo E genotyping was determined
with the INNO-LiPA Apo E kit (Innogenetics, Belgium), which is based on reverse hybridization.

ResultsU] There was a higher frequency of the apo €4 allele in subjects with coronary artery
disease than in normal controls. The frequencies of apo E genotype were not significantly associated
with the extents of coronary artery disease. Compared to the subjects with apo €3, the subjects with
apo €2 were associated with higher levels of triglyceride and lower LDL, and the subjects with apo
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€4 had lower levels of HDL cholesterol.

ConclusionJ ApoE polymorphism is a genetic marker for risk of the development of coronary

artery disease and an important determinant of dyslipidemia.

KEY WORDSU Apo E polymorphism - Coronary artery disease * Lipid.
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Table 1. Apolipoprotein E isoforms and allele frequ-
encies(n=498)

Apo E genotype
€ 2/2 2/3 € 2/4 € 3/3 € 3/4 € 4/4 Total
Number 3 41 5 349 93 7 498
(%) (0.6) (8.2) (1.0) (70.1) (18.7) (1.4) (100)
Alleles
€2 €3 ¢4 Total
Number 52 832 112 996

(%) (5.2) (83.5) (11.2) (100)
£2=2X¢e2/2+¢€2/3+¢€2/4 €3=2X¢e3/3+¢€3/4+¢€3/2
e4=2X e 4/4+ € 3/4+ €2/4

Table 2. Relative allele frequencies among different

populations
Normal CAD
Koreans Americans” Koreans Americans?)
n 257 5444 241 325
€2 0.053 0.070 0.052 0.050
€3 0.860 0.798 0.809 0.790
€4 0.87 0.132 0.139 0.160
p-value* 0.095 0.720

1) : Ordovas et al, 198749 2) : Marshall et al, 199447
CAD : coronary artery disease
*Probabilities by Chi-square test
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Table 3. ApoE genotype vs mean levels of clinical variables and presence of risk factors

€ 2/2(n=3) & 2/3(n=41) & 2/4(n=5) € 3/3(n=349) £ 3/4(n=93) & 4/4(n=7)  *P-value
Age(yrs) 50.3% 1.5 552¢ 1.3 582+ 7.0  52.6% 0.5 53.1£ 8.8 53.6% 2.7 0.401
BMI 20.2¢ 1.5 2112 1.9 214+ 1.0  20.4% 0.1 20.4% 0.2 19.9% 0.6 0.376
Smoking (0) 0.8 8.1 1.6 68.2 19.8 1.5

% (=) 0.4 8.4 0.4 71.8 17.6 1.4 0.785
DM (0) 0 8.5 0 67.8 22 1.7

%(-) 0.7 8.1 1.2 71 17.6 1.4 0.881
HBP(O) 0 10.4 2.2 67.2 19.4 0.7

%(-) 0.8 7.5 0.6 70.9 18.6 1.7 0.335

BMI : Body mass index(weight in kilograms divided by the square of height in meters), DM ; Diabetes mellitus,
HBP ; Hypertension. Data are presented as mean£SE. *Probabilities for ANOVA.

Table 4. Apo E allele frequencies in normal control and
coronary artery disease

n €2 €3 € 4 *P-value

Normal control 257  0.053 0.860 0.087
CAD(+) 241 0.052 0.809 0.139 0.036

Normal control 257 0.053 0.860 0.087

Angina 110 0.054 0.827 0.118 0.427
Normal contfrol 257 0.053 0.860 0.087
Ml 131 0.049 0.794 0.156 0.015
Angina 110 0.054 0.827 0.118
Ml 131 0.049 0.794 0.156 0.476
CAD ; coronary artery disease, Ml ; myocardial infa-
rction.

*probability by Chi-square test

Table 5. Relation between ApoE genotype and ext-
ents of coronary artery disease

Number of significantly diseased vessels

Single vessel(0,1) Multi-vessel(2, 3)

€ 2(n) 11 9
€ 3(n) 72 87
€ 4(n) 33 24
*P-value 0.227

€2=€2/2+€2/3; €3=3/3; €¢4=¢€3/4+ ¢ 4/4
*Probabilities by Chi-square test.
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Table 6. Apo E genotype and mean lipid levels

TC(mg/dl) TG(mg/dl) LDL(mg/dl) HDL(mg/dl) Lp(a)(mg/dl)
€ 2 (n=44) 1943+ 5.5 180.1+ 13.7 116.8+ 4.9 42.2+ 1.6 18.7+ 3.0
e 3 (n=348) 199.9+ 1.8 145.9+ 4.2 128.7+ 1.6 42.3+ 0.6 23.4% 1.1
e 4 (n=100) 203.5+ 4.6 156.7+ 8.3 133.2 4.6 38.9+ 0.8 20.9+ 2.1
p-value* 0.383 0.023 0.030 0.017 0.267

TC ; total cholesterol, TG : triglycerides, LDL : low density lipoprotein cholesterol, HDL ; high density lipoprotein ch-

olesterol.

€2=€2/2+€2/3: e3=¢€3/3: €4=¢€3/4+ ¢ 4/4
Data are presented as mean =+ SE.

*Probabilities by ANOVA.
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