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patients with coronary artery disease
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Abstract

The incidence of coronary artery disease (CAD) has been creasing in Thai population
and is the second causes of death for Thai people. Endothelial dysfunction plays a crucial role in
the pathophysiology of CAD. Therefore, plasma levels of thrombomodulin as well as
thrombomodulin G-33A polymorphism could serve as biomarkers of endothelial damage for
prediction of CAD outcome. The present study was conducted to examine the association of
those parameters with CAD by measuring the levels of plasma soluble thrombomodulin and G-
33A polymorphism using sandwich ELISA and polymerase chain reaction-fragment length
polymorphism techniques, respectively. Blood samples were collected from 189 patients with
CAD diagnosed by coronary angiography and 138 subjects without CAD. The results revealed
that genotype frequencies of G-33A polymorphism showed no significant difference between
patients and controls (GG, GA+AA = 92.1 vs. 92.5 and 7.9 vs.7.5%, respectively). There was no
significant difference of the levels of soluble thrombomodulin between patients with CAD and
controls (3.2+1.3 and 3.0+1.4 ng/ml respectively). In addition, the levels did not significantly
differ between genotypes GG and GA+AA (3.1+1.3 and GA+AA=3.3+1.6 ng/ml respectively,
p=0.685). However, a significant increase in plasma soluble thrombomodulin was found in
individuals with diabetes mellitus (DM) compared to those without DM. In contrast, a correlation
between the thrombomodulin levels and fasting blood sugar was not demonstrated whereas the
relationships were found with age, systolic blood pressure, triglyceride and high density
lipoprotein-cholesterol. These results suggest that although the levels of soluble thrombomodulin
were not significantly different between patients with CAD and controls, the relationships with the
other traditional risk factors for CAD were demonstrated. Thus, plasma thrombomodulin levels

might serve as a predictor marker for the complication in the patients.

Keywords: coronary artery disease, thrombomodulin, polymorphism
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<4+—— 260 bp

Fig. 1: Amplified PCR products on 2% agarose gel for detection the TM G33A polymorphism.
The size of the products is 260 bp. (lane 1: 100 bp ladder, lane 2: no template control and lane

3-8: DNA samples)
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Fig. 2: Agarose gel shows digested PCR products by 2 units of Stul restriction enzyme for
detection of the TM G33A polymorphism. (lane 1: 50 bp ladder, lane 2: uncut, lane 3: no
template control, lane 4 and 6% GA, lane 5, 7, 8 and 10: GG and lane 9: AA)
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Table 1: Demographic data and biochemical variables in subjects with CAD and without CAD

(non-CAD)
Variables CAD (n=189) Non-CAD p-value
(n=138)

Age (years) 61.9+8.8 60.4 +9.1 0.150
Male, n (%) 129 (68.3) 59 (42.8) <0.001
Smoking, n (%) 72 (38.1) 30 (21.7) 0.002
Obesity, n (%) 89 (47.3) 58 (42.0) 0.341
Dyslipidemia, n (%) 181 (95.8) 118 (85.5) 0.001
Diabetic mellitus, n (%) 70 (37.2) 32(22.5) 0.009
Hypertension, n (%) 158 (83.6) 95 (68.8) 0.002
BMI (kg/m’) 25.0+33 24.9 +3.6 0.696
FBS (mg/dL) 110.5 +54.2 101.2+39.3 0.012
SBP (mmHg) 131.4+17.8 126.8+18.9 0.030
DBP (mmHg) 73.9+11.7 729+9.6 0.392
TG (mg/dL) 169.6 + 116.4 136.4+77.6 <0.001
TC (mg/dL) 181.1 +50.1 170.1 + 42.6 0.041
HDL-C (mg/dL) 37.8+10.0 45.4 +20.1 <0.001
LDL-C (mg/dL) 103.9 + 40.3 89.9 +36.3 0.001
T™ (ng/ml) 32+1.3 3.0¢1.4 0.328

Value are expressed as mean+SD
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Table 2: TM G33A polymorphism in patients with CAD compared to non-CAD group

Genotype, n (%) CAD (n=189) Non-CAD (n=138) p-value
GG (n=287) 164 (92.1) 123 (92.5) 0.910
GA+AA (n=24) 14 (7.9) 10 (7.5)

Allele frequencies, n (%)
G allele 342 (96.1) 254 (95.5) 0.721
A allele 14 (3.9) 12 (4.5)

Table 3: Association of TM G33A polymorphism with traditional risk factors for CAD

Traditional risk factors Genotype frequencies p-value

GG GA+AA

Dyslipidemia (n=321)

Normolipidemia (n=27); n (%) 25 (92.6) 2(7.4) 0.890
Dyslipidemia (n=294); n (%) 270 (91.8) 24 (8.2)

DM (n=318)
Non-DM (n=218); n (%) 201 (92.2) 17 (7.8) 0.950
DM (n=100); n (%) 92 (92.0) 8 (8.0)

Hypertension (n=321)

Non-hypertension (n=73); n (%) 67 (91.8) 6 (8.2) 0.966
Hypertension (n=248); n (%) 228 (91.9) 20 (8.1)

Obesity (n)
Non-obesity (n=183); n (%) 171 (93.4) 12 (6.6) 0.243
Obesity (n=138); n (%) 127 (89.9) 124 (10.9)

Smoking (n=322)
Non-smoking (n=221); n (%) 201 (91.0) 20 (9.0) 0.342
Smoking (n=101); n (%) 95 (94.1) 6 (5.9)
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Table 4: The association of TM G33A polymorphism with the number of coronary vessel disease

in subjects who undergoing coronary angiogram

Genotypes Number of diseased vessels p-value
n (%) 0 (n=132) 1 (n=49) 2 (64) 3 (53) 4 (13)

GG 122 (92.4) 46 (93.9) 61(95.3) 46(86.3) 12 (92.3) 0.517
GA+AA 10 (7.5) 3(6.1) 3(4.7) 7(13.2) 1(7.7)

Table 5: Plasma TM levels in subjects possessed each genotype of the TM G-33A

polymorphism

Subjects/genotypes TM levels (ng/ml) p-value
All (n=142)
GG (n=129) 3.1+1.3 0.685
GA+AA (n=13) 3.3+1.6
CAD (n=72)
GG (n=67) 3.2+1.3 0.265
GA+AA (n=5) 2.7+0.7

Non-CAD (n=60)
GG (n=54) 29+14 0.219
GA+AA (n=6) 3.7+1.8
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Table 6: Plasma TM levels in subjects with each traditional risk factors for CAD

Risk factors TM levels (ng/ml) p-value

Dyslipidemia (n=153)
Normolipidemia (n=17) 2.9+ 0.7 0.135
Dyslipidemia (n=136) 32+1.4

Diabetic mellitus (n=150)
Non-DM (n=96) 29+1.1 0.004
DM (n=96) 35+1.7

Hypertension (n=153)
Non-HT (n=39) 28+1.1 0.076
HT (n=114) 32+1.5

Obesity (n=154)
Non-obesity (n=90) 32+14 0.526
Obesity (n=64) 30+14

Smoking (n=154)
Non-smoker (n=104) 3.0+14 0.112

Smoker (n=50) 33+14

Table 7: Correlations between TM levels and risk factors for CAD

Risk factors Correlation coefficient (r) p-value
Age (years) 0.295 <0.001
Systolic blood pressure (mmHg) 0.244 0.002
Waist/hip ratio 0.234 0.016
Total cholesterol (mg/dL) -0.106 0.204
Triglycerides (mg/dL) 0.179 0.031
LDL-C (mg/dL) -0.096 0.205
HDL-C (mg/dL) -0.012 0.010
Fasting blood sugar (mg/dL) 0.151 0.079
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