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ABSTRACT

Purpose: This study aimed to investigate the association of total dietary antioxidant capacity (TAC) with oxidative stress and
metabolic markers among patients with metabolic syndrome according to gender. Methods: A total of 346 subjects aged
30~59 years with two or more risk factors of metabolic syndrome were recruited from a general hospital near Seoul in South
Korea between 2010 and 2012 based on data from the medical checkup, Biochemical indices for oxidative stress and
metabolic markers were measured. Food consumption data from 3—day food records were linked with the antioxidant capacity
database for commonly consumed Korean foods to estimate individual's TAC, Results: Average dietary TAC of the study
subjects was 132,0 mg VCE/d/1,000 kcal in men and 196.4 mg VCE/d/1,000 kcal in women, Levels of y—glutamyltransferase
(GGT), systolic blood pressure, diastolic blood pressure, and blood triglycerides were reduced significantly according to
increasing TAC in men, but there was no significant trend in women. Intakes of total flavonoids and carotenoids were
significantly negatively correlated with GGT (p ¢ 0.05) and d—ROMs (p ¢ 0.01) in men, whereas those of o—tocopherol (p ¢
0.05) and y—tocopherol (p { 0.05) were positively correlated with biological antioxidant potential (BAP) in women, The odds
ratio of high oxidative stress indices and abnormal metabolic markers according to TAC level were not significant in either men
or women, Conclusion: The results show that dietary TAC was partially associated with oxidative stress and metabolic markers
among patients with metabolic syndrome. Further research is required for elucidating the association between dietary TAC and
incidence of metabolic syndrome and chronic diseases within a large population in prospective studies,
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Table 1. General characteristics of the study subjects
Variables' Total Men Women p value
n 346 172 174
Age
30~3%y 68 (19.7) 48 (27.9) 20(11.5)
40~ 49y 135 (39.0) 68 (39.5) 67 (38.5) 0.0001
50~59y 143 (41.3) 56 (32.6) 87 (50.0)
Education level
< Middle school 39(11.3) 4(2.3) 35(20.1)
High school 93 (26.9) 40 (23.3) 53 (30.5) <0.0001
College or more 214 (61.8) 128 (74.4) 86 (49.4)
Monthly income
<1 million won 30 (8.7) 7 (4.1) 23(13.3)
1 ~2.99 million won 79 (22.9) 31(18.0) 48 (27.8) 0.0005
3~ 4.99 million won 122 (35.4) 65 (37.8) 57 (33.0) ’
2 5 million won 114 (33.0) 69 (40.1) 45 (26.0)
Alcohol consumption?
<1 fime a month 103 (29.9) 17 (9.9) 86 (49.7)
Regular 174 (50.6) 95 (55.6) 79 (45.7) <0.0001
Heavy 67 (19.5) 59 (34.5) 8 (4.6)
Smoking status
Nonsmoker 190 (55.2) 29 (17.0) 161 (93.1)
Previous smoker 81 (23.5) 72 (42.1) 9(5.2) <0.0001
Current smoker 73(21.2) 70 (40.9) 3(1.7)
Physical activity®!
Active 71 (20.5) 41 (23.8) 30(17.2) 0.1288
Inactive 275(79.5) 131 (76.2) 144 (82.7) '
Obesity? 220 (63.6) 122 (70.9) 98 (56.3) 0.0048
Metabolic markers®)
Abdominal obesity 232 (67.1) 111 (64.5) 121 (69.5) 0.3220
Hypertension 259 (74.9) 143 (83.1) 116 (66.7) 0.0004
Hyperglycemia 158 (45.7) 99 (57.6) 59 (33.9) <0.0001
Hypertriglyceridemia 199 (57.5) 123 (71.5) 76 (43.7) <0.0001
Low HDL-cholesterol 125 (36.1) 43 (25.0) 82 (47.1) <0.0001

1) Data are presented in number (%). The numbers of missing values were respectively 1, 2, and 2 for monthly income, alcohol consump-

fion, and smoking status.
(women) at least twice a week

2) Regular: drinking at least once a monthin average, heavy: drinking more than 7 glasses (men) or 5 glasses
3) Active: person who performed vigorous-intensity activities for more than 20 minutes once at least 3

days a week or intermediate-intensity activities for more than 30 minutes once at least 5 days a week, inactive: person who is not active

4) Body mass index > 25 kg/m?

5) Abdominal obesity: waist circumference =290 cm for men and 285 cm for women, hypertension: sys-

tolic blood pressure 2 130 mmHg or diastolic blood pressure = 85 mmHg, hyperglycemia: fasting blood sugar > 100 mg/dL, hypertriglycer-
idemia: blood friglyceride = 150 mg/dL, low HDL-cholesterol: blood HDL-cholesterol < 40 mg/dL for men and < 50 mg/dL for women
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Table 3. Spearman correlation coefficient between antioxidant intake density and oxidative stress indices of the study subjects

Men Women
Antioxidants
d-ROMs BAP CRP GGT d-ROMs BAP CRP GGT
Flavonoids -0.0181 0.0649 0.0766 -0.1875* -0.0668 0.0688 -0.0018 0.0682
Flavonol 0.0641 0.0663 0.0244 0.0429 -0.0054 0.0192 0.0043 -0.0342
Flavone -0.0679 -0.0671 0.0002 0.0293 0.0291 0.0562 0.0138 -0.0380
Flavanone -0.1764* 0.0526 -0.0107 -0.2317** 0.0675 0.0454 0.0514 -0.0693
Flavanol monomer -0.0403 0.1335 0.0174 -0.2101** -0.0403 0.1322 0.0948 0.0863
Theaflavin 0.0795 0.0628 -0.0029 -0.0948 -0.1174 0.0569 -0.0704 -0.0107
Anthocyanidin 0.0149 0.1261 0.0617 -0.2184** -0.0442 -0.0075 0.0558 0.0720
Isoflavone 0.0316 -0.0446 0.0828 -0.0364 -0.0506 0.0449 -0.0214 0.1103
Proanthocyanidin -0.0760 0.0376 -0.0601 -0.1902* 0.0426 0.1245 -0.0190 0.0665
Carotenoids -0.2058** -0.0643 -0.0018 -0.0756 0.0149 0.0710 -0.0446 -0.0378
a-Carotene -0.1614* -0.0142 -0.0765 -0.1279 -0.0288 0.0726 -0.0548 -0.0461
B-Carotene -0.2110** -0.0088 -0.1025 -0.0957 0.0175 0.0552 -0.0130 -0.0164
Lycopene -0.1223 -0.0869 -0.0685 -0.0816 0.0451 0.0767 -0.0445 0.0184
B-Cryptoxanthin -0.1020 -0.0809 0.0523 -0.0215 0.0518 -0.0922 0.0923 0.0787
Lutein/Zeaxanthin -0.2308** -0.0278 0.0272 -0.1487 -0.0745 0.1124 -0.0069 0.0546
Retinol -0.0708 0.0037 -0.1536* -0.0655 -0.0610 0.0275 -0.1165 -0.0434
Vitamin C -0.1462 -0.0177 0.0251 -0.1293 0.0681 0.0355 0.0205 -0.0422
Vitamin E -0.0069 -0.0211 -0.1013 -0.0376 0.0076 0.280 0.0028 0.0057
a-Tocopherol 0.0837 0.0941 -0.0756 -0.0004 0.0813 0.1630* 0.0027 0.0049
B-Tocopherol -0.1476 -0.0760 -0.0867 0.0630 0.0036 -0.0430 0.0366 -0.0235
y-Tocopherol -0.0023 0.0952 -0.1147 -0.1516* -0.1455 0.1609* -0.1264 0.0385
&-Tocopherol -0.0686 -0.1683* -0.0508 0.1143 0.0731 -0.0049 0.0921 -0.0649
TAC! -0.0644 0.0492 0.0583 -0.1791* -0.0095 0.0612 -0.0040 0.0701

1) Total dietary antioxidant capacity density
*0 <0.05, *p <0.01
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