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ABSTRACT

Background and Objectives[] The purpose of this study was to evaluate whether antioxidant supplementation
with tocopherol, vitamin C, [-carotene, and selenium reduces lipid peroxide levels and increases antioxida-
tive enzyme activities in patients with coronary heart disease. Subjects and Methods[] Eighty nine patients
participated in a randomized, double-blind, placebo-controlled trial. The antioxidant group (45 patients) was
given daily doses of tocopherol (400 IU), vitamin C (500 mg), [-carotene (15 mg), and selenium (50 pg) and
the placebo group (44) received placebo. Thirty eight of the antioxidant group (84.4%) and thirty nine (88.6%)
of the placebo group completed the 3-month supplementation. Results[] Serum levels of 0-tocopherol, vita-
min C and [-carotene were significantly increased in the antioxidant group as compared to the placebo group
(p=<0.05), however, retinol was not. Thiobarbituric acid-reactive substances (TBARS) decreased significantly
(0.6 nmol MDA/mL) in the antioxidant group as compared with the level (0.09 nmol MDA/mL) seen in the
placebo group (p<0.05). Antioxidants did not affect the oxidized-LDL level. The activities of erythrocyte sup-
eroxide dismutase (SOD) significantly increased by 0.85 unit/mg hemoglobin in the antioxidant group versus
0.27 unit/mg hemoglobin in the placebo group (p<0.01), and the activities of erythrocyte catalase significantly
decreased by 0.04 unit/mg hemoglobin versus 3.37 unit/mg hemoglobin (p<0.01). However, the activities of
erythrocyte glutathione peroxidase (GPX) increased insignificantly by 0.09 unit/mg hemoglobin vs 0.1 unit/mg
hemoglobin. Conclusion These results suggest that antioxidant supplementation with tocopherol, vitamin C,
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[3-carotene and selenium in patients with coronary heart disease may provide a prophylactic effect against oxi-
dative stress. (Korean Circulation J 2001:31(11):1215-1224)
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Fig. 1. Frame of study design.
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Table 1. General characteristics of study subjects at ba-
seline level

General Antioxidant Placebo .
characteristics No. % No. % P
Gender
Male 29 76.3 30 76.9
Female 9 23.7 9 23.1 NS
Age
<640 14 36.8 19 487
60— 24 63.2 20 513 NS
Body mass index (kg/m?)
<25 28 73.7 24 615
25— 10 26.3 15  38.5 NS

*0 p value by Chi-square test, NSO not significant, No.O
number
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Table 2. Life styles of study subjects at baseline level

Antioxidant Placebo

; *
Life styles G % o % P
Alcohol

Current 18 47.4 12 30.8
Quit 9 23.7 10 25.6 NS
Never 11 28.9 17 43.6
Smoking

Current 11 29.0 17 18.0

Quit 20 52.6 22 56.4 NS
Never 7 18.4 10 25.6
Regular exercise

=3 fimes/week 11 29.0 12 30.8

1-2 times/week 1 2.6 ) 154 NS
None 26 68.4 21 53.8

*0 p value by Chi-square test, NSO not significant, No.O
number

Table 3. Food intake characteristics of study subjects at
baseline level

. Antioxidant Placebo
Food intake p*
No. % No. %

Taking nutrient supplementation

Yes 8 21.0 6 15.4
No 30 79.0 33 844 NS
Taking healthy food

Yes 8 21.0 5 12.8
No 30 79.0 34 872 NS

0 000000 0000 211%0 000000 20.
500 O00000. 000 000000 boog oo
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Table 4. Disease and treatment characteristics of study
subjects

Antioxidant Placebo
No. % No. %

Disease and treatment

Disease type
Old myocardial infarction 17 44.7 20 51.3

Angina pectoris 21 553 19 487 NS
Diabete Mellitus

with 8 21.1 4 10.2
without 30 789 35 898 NS
Hypertension

with 14 368 10 2546
without 24 632 29 744 NS
Hyperlipidemia

with 16 421 15 384
without 22 579 24 61.6 NS
Complications

with 8 21.1 8 20.5
without 30 789 31 795 NS
Taking lipid lowering agent

Yes 15 395 18 46.1

No 23 60.5 21 53.9 NS

*0 p value by Chi-square test, NSO not significant, No.O
number

*0 p value by Chi-square test, NSO not significant, No.O
number
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Table 5. Daily mean dietary nutrient intfakes of study subjects

goob 0odo b0, 00b0b0odb oo oboo
ooobdo Ooob boo O ooo. obo o ooo
U0 obooodb 0bo boboob obobog
00000 a —tocopherold 1872 pg/mL OO OO
0000 00000000 000 295 po/mL OO
0000 O OO0 OO0 OO0 0ooo ooo (p<o.
05). 000 CO 000000 bOOooooo 257 uyg/
mL 00 000000 00000000 oog o.27
po/mL 00 OO0O0O O 00O OO0 OO0 oo
0 0O0O(p<0.05). 000 B —carotened OOO0O
0 0ooooo 148 wg/mL OO OODOOOO O
ooooooo 237pg/mL 00 OOOO O OODO
000 DDOD 000 00O (@p<0.05). 000 retinol
0 000000 o00ooon 003 ug/mL 00 OO
0 00000 oogdooooo 008 ug/mL 00O O
000 0 000 000 000 000 oOd(Table 6).
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Antioxidant(n=37)

Placebo(n=39)

Dietary "
nutrient intake Before After Difference Before After Difference
freatment freatment freatment freatment

Energy (kcal) 1458.7+ 490.5 14541+ 538.4  —4.6+ 594.9 1523.3+ 788.7 1449.9+ 589.8 —73.4+ 623.2 NS
Protein (g) 63.0+ 31.0 60.6% 27.9 —2.4+ 37.5 69.6+ 38.9 61.6= 31.8 —8.1 40.4 NS
Fat (9) 32.4+ 19.0 33.3+ 22.7 0.9+ 2.3 32.7+ 19.4 31.3+ 24.8 —1.4+ 292 NS
Fiber (@) 6.3+ 4.3 6.2+ 5.4 —-0.1%£ 6.2 7.0+ 5.7 53+ 24 —-1.7£ 5.9 NS
Vitamin A (RE) 611.7+ 760.6  736.9+ 10142 1252+ 1285.8 559.8+ 452.4 702.0+ 697.3 1422+ 861.1 NS
Retinol (1 g) 56.7+ 78.7 471+ 73.9 —9.5+ 107.5 88.2+ 242.6 1183+ 450.2 30.1+ 511.4 NS

B -carotene (U g) 3210.8+ 4557.9 3007.0+ 3846.8 —203.9+ 6233.6 2762.6+ 2226.4 3266.7+ 3367.7 504.2+ 4269.8 NS

Vitamin C (mg) 90.6 647  86.9% 60.0

-3.7£ 73.7

100.0+ 71.4 86.0+ 410 —14.0+83.4 NS

Meanz SD, *0 significant mean difference of daily nutritient intakes between two groups by ANOCOVA, NSO not si-

gnificant, ANOCOVAO analysis of variance

Table é. Effects of antfioxidant supplementation to serum antioxidant vitamins

Serum Antioxidant (n=38) Placebo (n=39)
antioxidant Before After ) Before After . ]
vitamins treatment  tfreatment Difference freatment  treatment Difference
Retinol (4 g/mL) 0.49+ 0.2 0.46+ 0.2 —0.03+x 0.3 0.59+ 0.3 0.51£ 0.2 —0.08+ 0.2* NS
o -tocopherol (M g/mL) 17.17+ 11.6 3589+ 17.4 18.72+ 21.6* 20.5+ 14.5 17.55+ 10.7 —-2.95+ 13.0 0.0001
Ascorbate (4 g/mL) 6.52+ 3.5 9.09+ 2.9 2.57+ 3.9* 7.16x 4.0 689+ 2.7 —0.27+ 3.9 0.0003
B -carotene (u g/dL) 19.26+ 11.2 34.05+ 16.9 148 + 18.8* 21.95+ 21.4 2433+ 14.6 2.37+ 12.6 0.0006

Mean+ SD, *O significant mean changes of antfioxidant vitamin levels between before and after tfreatment by paired
t-test, T O significant mean difference of antioxidant vitamin levels between two groups by ANOCOVA, NSO not si-
gnificant, ANOCOVAO analysis of variance
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Table 7. Effects of antioxidant supplementation to serum lipid peroxides

Antioxidant (n=38)

Placebo (n=39)

Serum lipid +
peroxides Before After Difference Before After Difference
freatment  treatment freatment  treatment
Thiobarbituric acid
reaction substances 24+ 1.4 1.8+ 0.9 -0.6+ 1.7* 24+ 1.4 2.3+ 1.1 —-0.09+ 1.9 0.03

(nmol MDA/mL)

Oxidized LDL

cholesterol (mU/mL)

Meant SD, *0 significant mean changes of lipid peroxidation status between before and after treatment by paired t-
test, T Osignificant mean difference of lipid peroxidation status between two groups by ANOCOVA, NSO not signi-
ficant, ANOCOVADO analysis of covariance, MDAO malonyl dialdehyde, LDLO low density lipoprotein

538.5+ 357.3 490.2+ 314.9 —48.3+ 221.1 456.2+ 318.8 419.0+ 290.8 —37.1+ 303.5 NS

Table 8. Effects of antioxidant supplementation to antioxidant enzyme activities in red blood cell

Antioxidant (n=36) Placebo (n=37)

(Unitd Mean+ SD)

Antioxidant enzyme

+

activities Before After Difference Before After Difference
tfreatment treatment tfreatment treatment
Superoxide dismutase 1550+ 2.1 1634+ 2.5 085+ 1.5* 1486+ 2.4 1513+ 3.5 027+ 3.1 0.0006
(unit/mg hemoglobin)
Catalase . 994+ 53 990+ 59 —0.04% 7.6 9.67+ 57 630+ 48 —3.37% 50* 0.005
(unit/mg hemoglobin)
Glutathione peroxidase 304+ 07 313+ 10 009+ 1.1 276+ 04 286+04 0.0+03 NS

(unit/mg hemoglobin)
Meanz SD, *0O significant mean changes of antioxidant enzyme activities between before and after tfreatment by
paired t-test, T O significant mean difference of antioxidant enzyme activities between two groups by ANOCOVA,
NSO Not significant, ANOCOVADO analysis of covariances

O, 000000 OOoood TBARSO 06 nmol 0O OO0 0O0O0O 0OOO.000 O OO0 0O O QO

MDA/mL 00 0000 000000 (@p<005) 00O
uoooo obb ooo ooo.oob od-wbLo
00000000483 mU/mL, 37.1 mU/mL OO
ggooboo ooo ooo boo.ooo b ooo
o0 000000 TBARSH O0OOOOO DOOO
0000 0.6 nmol/mLODO ODOCOCOCOCO 0.09 nmol/
mLO 00 000 000 0000(@p<005) 00-LDL
00 000 000 000 O0Og(Table 7).
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0O 0OO0oo.sobd ooOoOooo ooooo oo
00 0.85 unit/mg hemoglobin OO OO0O0O OOO
000 @P<005), 00000000 0.27 unit/mg he—
moglobin 00 0000 OO0 OO0 0OO0OO.000
catalasel] 000000 O0O0OOO OO OO 0.04
unit/mg hemoglobin OO 0000 OO0 OO0O O
000,00000000 3.37 unit/mg hemoglobin O
0O 0000 00000(@p<0.05). 00O, GPXO 00O
000 0000 00000 0000 0o ooooo

000 OO0 OO0, 000000 ooooo sobdo
0.85 unit/mg hemoglobin 00O OOO0O OOOOO
0 000 0.27 unit/mg hemoglobind OO OO0 O
00 O0000(p<0.01), catalasell OO0 OOOO O
00 0000 0000000 oooo 0.04 uniymg
hemoglobinD OOOOO00 OO0 3.37 unit/mg he—
moglobinDd 00 0O 0000 000 000 000@<
0.01)(Table 8).
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0 LbLOOOOO 00000 000, Jialal 030 3
000 tocopherol(800 1U)D OO OO0 C(1000 mg),
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