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4G/5G Polymorphism of Plasminogen Activator Inhibitor-1
Gene and Its Effects on Coronary Artery Disease
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ABSTRACT

Background[J 4G allele of one base pair insertion/deletion polymorphism (4G/5G) at plasminogen activator
inhibitor-1 (PAI-1) was associated with increased plasma activity of PAI-1. Increased plasma PAI-1 activity
was associated with increase risk of coronary artery disease (CAD). However, there was a controversy
whether 4G allele increases the risk of CAD. We investigated relationship between 4G/5G genetic
polymorphism and CAD in Korean population. Methods[] We studied 453 patients-145 patients with normal
coronary angiogram (NL), 106 with stable angina (SA), 104 with unstable angina (UA) and 98 with
myocardial infarction (MI)-characterized by coronary angiography. Results[] 1) Korean had higher 4G allele
frequency than Caucasian (4GO 5G0O 0.6000 0.40 in Korean). 2) There were no allele or gene frequency
difference of 4G/5G polymorphism between CAD group and NL group (4GO 5GO 0.610 0.39 in CAD,
0.590 0.41 in NL, p 0.58). 3) 4G allele was not associated with increased risk of acute coronary syndrome
(4GO 5G0 0.600 0.40 in SA, 0.590 0.41 in UA, and 0.570 0.43 in MI, p 0.84). 4) 4G allele had no
influence on progression of coronary artherosclerosis (4G 5GO 0.580 0.42 in single vessel disease, 0.580
0.42 in two vessel disease, and 0.56[1 0.44 in three vessel disease, p[J 0.82). 5) 4G was not an independent
risk factor of CAD even after adjusted with other risk factors. Conclusion[] In Korean, 4G/5G polymorphism
of PAI-1 gene has no relationship with development, progression of coronary artery disease. (Korean
Circulation J 1998:28(7):1105-1111)
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4 G/5 G polymorphic sites | 4

27227227777 178 bp
V7777777027277 /77 287 bp

8l Primer WA PCR proaucts |

Fig. 1. Scheme of PCR for detection of 4G/5G polym-
orphism. 4G, 5G0O primer for detection of 4G, 5G re-
gion, A,BO common primer, 178bp productd product
of primer B and 4G or 5G, 287bp productl product of
primer A and B.

287 bp

178 bp

4G(-) 4G(+H) SM - 5G(+)

5G(-)

Fig. 2. Results of PCRO We performed two separate
polymerase chain reactions for Single samplel first,
PCR with one of the allele specific primer (4G or 5G)
and two common primers. Then, with another allele
specific primer and two common primers.

*Left 2 lanesO with primer designed for detection of
4G region and common primers, Right 2 lanesO with
primer designed for detection of 5G region and
common primers,

SMO size marker.

1107



4G/5G M2 HIE

0 000 000 O 4530 (OO0 00O 00O
0000 000) 0000 4G05G 00 000 O
00 060004000, 00 OO0 OO0 0000
0 00@GO 56 00 000050~0540 0.46
~050)0 00 4G 00 000 000 00092
0 00 000 00000 000 5G/ 5G0 4G/
5G04G/4G00.1900.4300.38 000, 00000
000 Hardy—Weinberg EquilibriumO O0OO0O0O.

Table 1. Patients characteristics

Normal

CAG CAD  P-value

Number 145 308

Age (years old) 539+ 9.5 586+ 9.1 NS
Sex (MO F) 800 65 230078 <001
Hypertension 13.7% 28.6% <0.01
Diabetes mellitus 48.0% 49.1% NS
History of smoking 26.2% 55.9% <0.01
BMI (kg/m?) 247+ 32 244+ 24 <001
Total cholesterol (mg/dl) 197.3+ 43.6 205.7+ 40.5 NS
Triglyceride (mg/dl) 132.7+ 655 160.1+ 932 <0.05
LDL-cholesterol (mg/dl)  126.5+ 37.7 132.4+ 362 NS
HDL-cholesteol (mg/dl)  44.4+ 122 412+ 109 NS

*BMIO body mass index, normal CAGO patients with
normal coronary angiography, CADO patients with
coronary artery disease, NSO P-value= 0.05.
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Table 2. Univariate analysis-Risk factors for coronary artery disease

5G /5G 4G / 5G

4G / 4G

4G 5G

P-value P-value
(number of patients) (proportion)
Normal CAG 29 55 61 NS 0.61 0.39 NS
CAD 55 142 111 0.59 0.41
Disease category
CSA 18 48 40 NS 0.60 0.40 NS
UA 19 47 38 0.59 0.41
MI 20 46 32 0.57 0.43
Extent of CAD
1VD 22 51 41 NS 0.58 0.42 NS
2VD 9 38 23 0.58 0.42
3vD 17 38 31 0.56 0.44

*CSAD patients with chronic stable angina, UAO patients with unstable angina, MIO patients with myocardial
infarction, 1VDO 1 vessel disease, 2VDUO 2 vessel disease, 3VDO 3 vessel disease.
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Table 3. Multivariate analysis-Risk factors for coronary art-
ery diseasel] Comparing CAD group (patients with cor-
onary artery disease) with normal CAG group (patients
with normal coronary angiography)

Odds ratio 95% C.I.
PAI-1 (/4G allele) 0.90 0.65—-1.24
Diabetes mellitus (+) 0.96 0.59-1.56
BMI (/1 kg/m?2) 0.96 0.87—-1.05
Triglyceride (/1mg/dl) 1.04 1.01-1.08
Age (/10yrs) 1.46 1.18—1.82
Male sex 1.92 1.08—1.64
Hypertension 2.13 1.17-3.90
History of smoking 2.62 1.47—-4.67

*C.1.O confidence interval.
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