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ABSTRACT

In the present work we investigated the effect of regular physical exercise on the activities of erythrocyte antioxidant enzyme,
plasma total radical-trapping antioxidant potential(TRAP) and plasma level of lipid peroxidation{malondialdehyde, MDA) in 64
healthy male, aged 34 — 67 years. The study population were divided in two groups: small amount of exerciser(exercise time less
than 10 min/d) and moderate amount of exerciser(exercise time more than 20 min/d) according to their physical exercise habits
measured by a questionnaire. Erythrocyte superoxide dismutase(SOD), glutathione peroxidase(GSH-Px) and catalase(CAT), plasma
TRAP, as well as plasma MDA were determined. Erythrocyte GSH-Px and plasma TRAP were higher in moderate amount of
exercisers than those in small amount of exercisers by 17% and 26%, respectvely. No significant differences were observed in
erythrocyte SOD, CAT and plasma MDA between the two groups. Mean exercise time was positively correlated with the
erythrocyte GSH-Px activity and plasma TRAP significantly. The results would suggest that regular moderate exercise enhances

antioxidant defences against reactive oxygen species and may increase the likelihood of a healthier life span. (Korean J Nutrition 33
(3) : 289~295, 2000)

KEY WORDS: regular exercise habits, erythrocyte antioxidant enzymes, superoxide dismutase, glutathione peroxidase, catalase,
total radical-trapping antioxidant potential, malondialdehyde.
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Table 1. Demographic characteristics of the study population group-
ed by exercise level’

Small amount of Moderate amount of
exercisers(n = 35) exercisers(n = 29)

Agelyrs) 516+ 16 529 + 1.3
(34 - 67) (36 - 67)
BMI(kg/m®) 234 = 0.5 238 £ 0.5
(17.9 - 29.4) (17.5 — 28.7)
Smokers(Ys) 34 38
Cigarettes smoked/day 125 + 1.3 12.7 *+ 2.3
(5 - 15) (5 — 30)
Years smoked 145 £ 2.2 15.7 £ 2.1
(7.5 - 30 (7.5 — 25)
Pack years® 89 + 15 10.7 = 3.1
(2 - 19) (2 - 38
Alcohol drinkers(%) 59 62
Exercise time(min) 42 + 07 345 + 34
0 - 9.6) (20 — 9Q)y***

'Mean = SE(range)

*Calculated by multiplying the number of packs smoked per day
the years smoked

=0 < 0,001

Table 2. The effect of exercise on erythrocyte antioxidant-enzyme
activities, plasma TRAP and MDA’
Small amount of
exercisers(n = 35)

Moderate amount of
exercisers(n = 29)

SOD(UAY 19214 = 340 1931.8 =+ 447
CGSH-Px(U/gHb) 369 + 17 442 + 2277
Catalase(U/gHb) 601 + 2.2 631 = 1.8
TRAP{mmol/ly* 0.39 + 0.03 0.53 = 0.03*
MDA(umol/l)’ 23 03 22 +02
Mean = SE .

*Superoxide dismutase
‘Glutathione peroxidase
“Total radical-trapping antioxidant potential
*Malondialdehvde
“p < 0.01



292/7+2 2 Q] 2Fatal A kst

"X FF2 Table 20| AAEET B 2ETe] B4
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+ 1.8U/gHbEM  1921.0 + 34.0U/1, 60.1 + 2.2U/gHb=
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Table 3. Effects of smoking and exercise on erythrocyte antioxidant-enzyme activities, plasma TRAP and MDA

Nonsmokers®

Smokers® Two-way ANCOVA(p-value)

Small amount Moderate amount

Small amount

Moderate amount

of exercisers of exercisers of exercisers of exercisers EX?C'SE Smfc{:kmg Interaction

(n = 23) (n = 18) n=12) n=11) efiect  efiect
SODUAY! 19134 =+ 444 18984 + 56.0 19373 =+ 524 1986.5 + 74.5 NS NS NS
GSH-Px(U/gHby 383 + 2.1 424 + 21 344 +27 470 + 4.6™ 0.009 NS NS
Catalase(U/gHb) 603 + 25 626 + 1.9 59.8 + 4.1 64.0 + 4.1 NS NS NS
TRAP(mmol/)° 0.43 + 0.04 0.54 % 0.03% 0.32 = 0.04 0.51 + 0.04'™*  0.001 NS NS
MDA(pmol/ly’ 22 £03 23 +02 24 +06 21 +04 NS NS NS
' Mean =+ SE

*Currently not smoked

*Smoked 10 or more cigarettes/d for 6 months or longer
“Superoxide dismutase

*Glutathione peroxidase

*Total radical-trapping antioxidant potential
‘Malondialdehyde

*Significantly different from small amount of exercisers within nonsmokers by Student 1-test
*'%ignificantly different from small amount of exercisers within smokers by Student t-test

""Not significant
*n < 0.05, *p < 0.01

Table 4. Pearson correlation coefficients between age, BMI, exercising and smoking habit, and erythrocyte antioxidant-enzyme activilies,

plasma TRAP and MDA(n = 64)

Agelyr) BMI(kg/m®) Exercise time(min) Pack years’®
SOy 0.209 - 0.031 -0.067 0.081
GSH-Px(U/gHb)* -0.156 0.103 0.286* 0.010
Catalase(U/gHb) -0.053 -0.039 0.088 -0.045
TRAP(mmol/y® 0.044 -0.141 0.280* -0.232
MDA(pmol)* -0.190 0.141 -0.016 -0.070

'Superoxide dismutase

*Glutathione peroxidase

*Total radical-trapping antioxidant potential
‘Malondialdehyde

*Calculated by multiplying the number of packs smoked per day the years smoked

*n < 0.05
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Fig. 1. Correlation between exercise time and erythrocyte glutathione
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Fig. 2. Correlation between exercise time and plasma total radical-
trapping antioxidant potential.
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