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Abstract

Background: Oxidative stress resulting from excessive production of reactive oxygen
species (ROSs) has been related to ischemic heart disease. The enzymatic systems
including superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase
(GPx1) cleared ROS and protein carbonyls are served as oxidative biomarker in
plasma. However, studies on oxidative stress related biomarker and genetic
polymorphism are limited. This study is to clarify the role of antioxidant genetic
polymorphisms and oxidative biomarker in ischemic heart disease risk using a
hospital-base case-control study.

Method: Cases were 308 ischemic heart disease angiographically confirmed at a
medical center in the northeastern Taiwan. Controls were 171 individuals without
narrow of the coronary vessels from the same examination. We genotyped these
polymorphisms in 326 participants by PCR-RFLP methods and plasma carbonyl
levels were determined in 259 samples by ELISA. Logistic regression was used to
calculate the odds ratios (ORs) and 95% confidence intervals (CIs).

Results: The risk for ischemic heart disease appeared to be significantly increased in
current smoker compared to non-smokers (OR=2.19, 95% Cl=1.34-3.58). In addition,
increased risks for ischemic heart disease were also observed among patients carrying
CAT C/T+T/T or SOD Ala/Va+Ala/Ala genotypes. However, these associations were
not statistically significant. We also found that the plasma carbonyl level was
significant higher in cases (0.1348 + 0.047 nmol carbonyls/mg plasma) than in
controls (0.1253 + 0.029 nmol carbonyls/mg plasma)(p=0.047), particularly among
smokers (p=0.01).

Conclusion: Our results show that oxidative stress may play a role in the risk of
ischemic heart disease for the Taiwanese population. Moreover, cigarette smoking
may not only relate to risk of ischemic heart disease but also contribute to the
oxidative stress.

Key words: ischemic heart disease, oxidative stress, polymorphism, protein carbonyls,

and cigarette smoking
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Table 1. Genera characteristics of participants in the coronary heart disease study

Cases, n (%) Control, n (%)
Variables N=308 N=171 p-value?
Gender <0.01
Mae 228(74.0) 104(60.8)
Female 80(26.0) 67(39.2)
Mean age (SD), years 64.8(11.3) 59.2(12.5) <0.001
Artery stenosis (1/2/3) 109/97/102
Ethnic group 305 171 0.77
Fukien 236(78.7) 129(75.9)
Mainland Chinese 37(12.3) 22(12.9)
Hskka 12(4.0) 9(5.3)
Indigenous Taiwanes 2(0.7) 3(1.8)
Others 13(4.3) 7(4.2)
Cigarette smoking 304 171 0.002
Never 132(43.4) 103(60.2)
Current smoker 130(42.8) 48(28.7)
Ex-smoker 42(13.8) 20(11.7)
Alcohol drinking 302 170 0.49
Never 235(77.8) 127(74.7)
Current drinker 63(20.9) 42(24.7)
Ex-drinker 4(1.3) 1(0.6)
Past disease history 308 171 0.40
No 50(16.2) 33(19.3)
Yes 258(83.8) 138(80.7)
Occupation 290 169 0.60
White-collar 41(14.1) 22(13.0)
Blue-collar 103(35.5) 54(32.0)
Housekeeper 74(25.5) 53(31.4)
Others 72(24.8) 40(23.7)
Height (SD), cm 160.9(7.9) 161.2(8.5) 0.64
Weight (SD), kg 65.5(12.1) 67.0(14.4) 0.25
BMI (SD), kg/m? 25.2(4.0) 25.6(4.2) 0.34

a Continuous variables were tested by t-test, categorical variables were tested by

Chi-square test
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Table 2. Genera characteristics of participants in the coronary heart disease study

Cases % Controls % aOR (95%Cl) @
Cigarette smoking
Never 132 434 103 60.2 100
Current smoker 130 42.8 48 28.1  2.19(1.34-3.58)
Ex-smoker 42 13.8 20 11.7  1.35(0.69-2.63)
Pack per day
among current
smokers
0 174 64.0 123 750 100
<1 34 12.5 14 8.5 1.59(0.80-3.19)
>1 64 235 27 16.5  1.99(1.13-3.51)
p for trend 0.012
Alcohol drinking
Never 235 77.8 127 74.7 1.00
Current drinker 63 20.9 42 24.7 0.69(0.43-1.12)
Ex-drinker 4 13 1 0.6 2.67(0.28-25.3)
BMI (kg/m?)
<185 19 6.2 8 4.7 1.23(0.47-3.17)
18.5-24 113 36.7 53 310 1.00
24-30 144 46.8 86 50.3  0.85(0.55-1.33)
>30 32 10.4 24 140  0.87(0.45-1.67)

a adjusted for age and sex
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Table 3. Odds ratio (OR) and 95% confidence interval (Cl) of the polymorphisms of
oxidative stress-related genes for coronary heart disease

Genotypes Cases (%) Controls (%) OR (95%Cl) aOR (95%Cl) 2
CAT 206 100
CIC 184(89.3) 94(94.0) 1.0 1.0
CIT 21(10.2) 5(5.0) 2.15(0.78-5.87) 2.08(0.74-5.83)
T/T 1(0.5) 1(1.0) 0.51(0.03-8.26) 0.44(0.03-7.22)
CIT+T/T 22(10.7) 6(6.0) 1.87(0.73-4.77) 1.79(0.69-4.66)
SOD 208 102
Val/Vva 161(77.4) 88(86.3) 1.0 1.0
Ala/va 43(20.7) 13(12.8) 1.81(0.92-3.54) 1.74(0.87-3.48)
AlalAla 4(1.9) 1(1.0) 2.19(0.24-19.9) 1.82(0.20-16.9)
Alalva+AlalAla  47(22.6) 14(13.7) 1.84(0.96-3.52) 1.75(0.90-3.42)

a adjusted for age and sex
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Table 4. Combined effect of oxidative stress-related genotypes and cigarette smoking
on coronary heart disease risk

Cigarette Cases (%) Controls (%) aOR (95%Cl)?
Genotypes smoking
CAT
CIC Never 73(36.1) 60(60.0) 1.00
CIC Ever 107(53.0) 34(34.0)  2.70(1.46-4.99)
CIT+TIT Never 9(4.5) 2(2.0) 3.68(0.74-18.4)
CIT+TIT Ever 13(6.4) 4(4.0) 2.42(0.72-8.2)
p for interaction 0.61
SOD
Val/Vva Never 59(29.5) 56(55.5)  1.00
Val/Vva Ever 99(49.5) 32(31.7)  3.04(1.63-5.66)
AlalVal+ AlalAla Never 22(11.0) 7(6.9) 2.91(1.13-7.48)
AlalVal+ AlalAla Ever 20(10.0) 6(5.9) 2.85(1.00-8.09)

p for interaction

0.70

a adjusted for age and sex
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Table 5. Level of oxidized plasma proteins for the participants stratified by general characteristics

and genotypes

Cases Controls
Characteristic n nmol carbonyls/mg n nmol carbonylssmg p-value
plasma (mean + SD) plasma (mean + SD)
All 153 0.1348 + 0.047 106 0.1253+0.029  0.047
Sex
Male 110 0.1316 + 0.0457 62 0.1258 £ 0.0285 0.31
Female 43 0.1428 + 0.0498 44 0.1245+0.0301 0.043
0.19 0.82
Agerange (years)
<51 19 0.1181 + 0.0183 27 0.1160+ 0.0224 0.74
52, 60 29 0.1318 + 0.0264 30 0.1280+0.0345 0.63
61, 69 46 0.1352 + 0.0240 25 0.1354+0.0350 0.98
>69 59 0.1412 + 0.0690 24 0.1218+0.0163 0.047
p for trend 0.07 0.29
Cigarette smoking
Never 67 0.1373 + 0.0595 64 0.1264 +0.0337 0.20
Current smoker 58 0.1362 + 0.0400 29 0.1200+0.0183 0.01
Ex-smoker 25 0.1252 + 0.0174 13 0.1318+0.0222 0.32
Pack per day among
current smokers
0 92 0.1340 + 0.0517 77 0.1273+0.0320 0.31
<1 14 0.1505 + 0.0623 10 0.1167 £ 0.0157  0.07
>1 28 0.1324 + 0.0319 15 0.1217+£0.0187 0.17
p for trend 0.88 0.50
Alcohol drinking
Never 118 0.1372 £ 0.0518 80 0.1268 + 0.0296  0.07
Current drinker 30 0.1273 + 0.0245 24 0.1210+0.0276  0.38
Ex-drinker 1 1
CAT
C/C 91 0.1367 + 0.0560 60 0.1248 + 0.0267 0.08
CIT+TIT 17 0.1229 + 0.0194 0
0.07
SOD
Val/Va 78 0.1373 + 0.0602 54 0.1248+0.0275 0.1
Ala/lVa+ AlalAla 30 0.127 £ 0.0179 8 0.1231+£0.017 0.59
0.17 0.87
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