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The Effects of Exercise and Other Relating Factors on the Activity of Erythrocyte
Antioxidant Enzymes and Plasma TRAP Levles in Male College Students*

Kang, Myung-Hee® - Yun, Ji-Suk
Department of Food and Nutrition, Hannam University, Daejeon 306-791, Korea

ABSTRACT

This study was conducted to evaluare the effect of regular exercise and other relating factors on the activities of erythrocyte
antioxidant enzymes and plasma total radical-trapping antioxidant potential (TRAP) in 61 healthy male college students. The study
population were divided in two groups: small amount of exerciser (exercisc time less than 30min/d) and moderate amount of
exerciser (exercise time more than 30min/d) according to their physical exercise habits measured by a questionnaire. Dictary inrake
of vitamin C and vitamin E, plasma lipid profiles, erythrocyte superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) and
catalasc activities, as well as plasma TRAP levels were determined. Plasma TRAP level was significantly higher in moderate amount
of exercisers than that in small amount of exercisers. No significant differences were observed in erythrocyte SOD, catalase and GSH-
Px between the two groups. Mean exercise time was positively correlated with the plasma level of TRAP significantly, and amount
of alcohol consumption was negatively correlated with the erythrocyte SOD activity. Dietary vitamin C and E intakes did not
correlated with either erythrocyte enzyme activities or plasma TRAP levels. There were positive correlations between plasma HDL-
cholesterol, and erythrocyte GSH-Px or plasma TRAP levels. Plasma vitamin C concentrations was negatively correlated with
plasma TRAP levels and erythrocyte SOD aciivity, however plasma vitamin E concentration was positively correlated with
erythrocyte GSH-Px activity. The results would suggest that regular moderate exercise, nonsmoking, high HDL-cholesterol and
high plasma vitamin E concentration enhance antioxidant defences against reactive oxygen species and may increase the likelihood
of a healthier life span. (Korean J Nutrition 35(1) : 30~36, 2002)
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Table 1. General characteristic of the subjects

$mall-amount Moderate-amount

exerciser exerciser p-value
(n=29) (n=32)

Agelyears) 23.1+04 21.2 £ 04" 0.002°
Height(cm) 170.6 £ 1.1 1749 £ 1.1 0.009
Weight(kg) 644+ 1.5 700+ 1.5 0.012
BMI(kg/m?) 221 £ 05 229 £ 04 NS
WHR" 0.8+ 0.0 0.8+ 0.0 NS
% Body fat 17.7 £ 0.9 155+ 0.6 NS
% Abdominal fat” 82.0 + 0.0 80.9 + 0.0 NS
Exercise habits

Amount(min/day) 12.0 4 0.0 60.0 + 0.1 0.000

None 10(34.5%) -

< 30min/day 19(65.5%) -

31 - 60min/day - 21(65.6%)

61 -119min/day - 11(34.4%)
Frequency 0.001®

> 5/week 6(20.7%) 19(59.4%)

3 - 4/week 4(13.8%) 6(18.8%)

1 - 2/week 9(31.0%) 7(21.9%)

None 10(34.5%) 0(0.0%)
Smoking habits

Smoker 17(58.6%) 19(59.4%) NS

Pack years” 4.5+09 23405 0.030
Drinking habits

Drinker 23(79.3%) 27(84.4%) NS

Amount(drink¥/day) 0.7 £ 0.2 28405 0001

1) Mean + SE

2) p-values by Student t-test

3) Not significant

4) Circumference of Waist/Circumference of Hip

5) (Abdominal fat/Body fat) x 100

6) p-values by Chi-square test

7) Pack years = (Cigarettes smoked/day x Years smoked)/20

8) One drink is a dose of alcoholic beverage that delivers 14 g of
pure alcohol
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Table 2. The effect of exercise on erythrocyte SOD, GSH-Px, ca-
talase and plasma TRAF levels of the subjects”

Moderate amount of
exercisers (n = 32)

Small amount of
exercisers (n = 29)

SOD (U/gHby? 1978.7 + 309 19154 + 354
GSH-Px (U/gHb)* 198 + 0.7 19.9 + 09
Catalase (U/gHb) 205 + 06 193 = 07
TRAP (mmol/)? 2.05+ 0.1 218 0.0*
1) Mean + SE

2) Superoxide dismutase
3) Glutathione peroxidase
4) Total radical-trapping antioxidant potential
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Table 3. Erythrocyte SOD, GSH-Px, catalase and plasma TRAP levels of the subjects by amount of exercise and alcohol consumption
SOD" (U/gHb) GSH-Px? (U/gHb) Catalase (U/gHb) TRAP¥ (mmol/l)
Small-amount exercisers (n = 29)
Smokers (n = 17) 1908 + 36" 204 = 1.0 213 £ 07 2,01+ 0.1
Nonsmokers (n = 12) 2709 + 41%9 19.0 £ 1.0™ 19.2 + 1.0™ 2,12+ 01"
Drinkers (n = 23) 1993 + 35 195 + 0.8 208 £ 0.7 203 0.1
Nondrinkers (n = 6) 1924 + 62 209 + 1.2% 19.1 £ 14™ 216+ 0.1%
Moderate-amount exercisers (n = 32)
Smokers (n = 19) 1891 + 35 19.7 £ 1.2 188 + 0.8 2124 01
Nonsmokers {1 = 13) 1951 + 72 200 & 1.3% 202 £ 1.1% 2.28+ 0.0%7
Drinkers (n = 27) 1896 + 40 206 & 09 194 + 0.7 2,19+ 00
Nondrinkers (n = 5) 2020 + 47" 159 + 1.4* 19.1 = 1.5™ 214+ 014

1) Superoxide dismutase
3) Total radical-trapping antioxidant potential

2) Glutathione peroxidase
4) Mean + SE

5)y#x: p < 0.01, significantly different from smokers within small-amount exercisers by Student t-test

6) Not significant

7) #: p < 0.05, significantly different from smokers within moderate-amount exercisers by Student t-test
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Table 4. Pearson correlation coefficients between age, BMI, life style factors or plasma HDL-cholesterol level and erythrocyte antioxidant-en-

zyme activities or plasma TRAP levels in the subjects

Age BMI Daily amount of Smoking pack Alcohol Plasma
8 exercise years” Consumptionz’ HDL-cholesterol
sop? 0.011 -0.074 -0.139 -0,013 -0.318* 0.008
GSH-Px" 0.158 0.147 0.048 0.077 0.200 0.276*
Catalase 0.197 -0.074 -0.068 0.189 0.087 -0.110
TRAP? -0.080 -0.162 0.314* -0.162 0.047 0.571%

1) Calculated by multiplying the number of packs smoked per day the years smoked, n = 36

2)n =50
4) Glutathione peroxidase
* p < 0.05

3) Superoxide dismutase
5) Total radical-trapping antioxidant potential
#x p < 0.01

Table 5. Pearson correlation coefficients between antioxidative vitamin status and erythrocyte antioxidant-enzyme activities or plasma TRAP

levels in the subjects

Intakes of vitamin C Intakes of vitamin E

Plasma vitamin C

Plasma c-tocopherol Plasma y-tocopherol

sop” -0.098 0.034
GSH-Px? 0.089 -0.167
Catalase -0.125 0.049
TRAP? -0.076 0.111

-0.356%* 0.031 ~0.137

0.168 0.278* -0.119
-0.254 -0.117 0.024
-0.289* 0.200 0120

1) Superoxide dismulase
3) Total radical-lrapping antioxidant potential
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