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OBJECTIVES This study was to investigate the effects of aerobic exercise at different intensities on body
composition and the derivatives of reactive oxygen metabolites & biological antioxidant potential.

METHODS The recruited subjects of thirty young men without any medical problems were divided
into LEAI(light-exercise aerobic intensity, n=10), MEAI(moderate-exercise aerobic intensity, n=10), and
VEAI(vigorous-exercise aerobic intensity, n=10). The variables were measured to the body compositions
(%body fat, BMI & WHR) and the derivatives of reactive oxygen metabolites & biological antioxidant
potential) on pre-and post-exercise protocol programs for 8 weeks. The collected blood samples from a
fingertip were analyzed with FRAS evolve, H & D co,, Italy. Statistical analysis used the two-way repeated-
measures ANOVA and Tukey'’s test for post-hoc analysis and test of homogeneity with Levene's F value.

RESULTS The results are as follows; In body compositions, %body fat was shown a significant difference
between pre-and post-exercise in the VIAE group and a significant difference between LIAE & VIEA and
MIEA group in post-exercise. WHR(waist to hip ratio) was shown a significant difference between LIAE & VIEA
and MIEA group in post-exercise. The oxidative stress, d-ROM(derivatives of Reactive Oxygen Metabolites)
was not shown a difference significantly, and BAP(Biological Antioxidant Potential) significant difference
between pre-and post-exercise in LIEA & VIEA groups.

CONCLUSIONS In conclusion, it increased oxidative stress parameters, the derivatives of Reactive Oxygen

Metabolites, and Biological Antioxidant Potential in each group after 8 weeks of exercise. The antioxidant
defense system was revealed to ensure biological safety in regular exercise situations.
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Table 1. Physical characteristics of the subjects (m+SD)

Groups LIAE MIAE VIAE _value

Variables (n=10) (n=10) (n=10) P

Age (yrs) 22.90+1.66 24.80+1.22 24.20+2.20 155

Weight (kg) 72.57+6.08 75.59+8.02 73.2148.84 489

Height (cm) 175.74+4.96 177.7346.70 179.60+7.31 456

HR__ (bpm) 71.206.05 72.40+6.85 71.40+8.77 769

HR, ., (bpm) 197.101.66 195.20+1.22 195.80+2.20 155

SBP rest (mmHg) 114.30+10.88 125.60+11.76 116.70+9.75 900

DBP rest (mmHg) 67.40+8.38 72.70+£10.44 69.10+6.78 446

bpm, beats per minute; HR

rest’

rest heart rate; yrs, years old; SBP, systolic blood pressure; DBP, diastolic blood pressure. HR

=220 - age[18]; LIAE, light-

X

intensity aerobic exercise; MIAE, moderate-intensity aerobic exercise; VIEA, vigorous-intensity aerobic exercise.
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Division %HRR range one-way ANOVA
HR in exercise
Groups lower limit upper limit F-value Tukey HSD
LIAE(30 39 %THR) 107.80+3.99 120.30+3.33 116.60+7.54(a)
MIAE(40 59 %THR) 121.52+4.36 144.85+3.21 135.80+4.70(b) J‘p‘zg‘:‘l “c>b>a
VIAE(60 85 %THR) 146.04+3.35 182.11+£1.90 159.50+3.68(c)

“p<.01; % HRR, % Heart Rate Reserve = (HR __ -HR ) x

X rest’

% intensity desired + HR

HR =220 -age [18]. %HRR, Heart Rate Reserve

rest! max
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Table 3. The difference of body compositions (m=SD)

Variables Times Groups m SD F p-value post-hoc ES
LIAE@) 2085 +6.83
Pre MIAE(b) 2423 +3.79
Times o
BF VIAE() 1876  +5.04 groups 9.592 005 (©>(f) -262
) i 4358 023 “(d),“(F<(e) 244
R LIAE() 1867 £6.10 fmes 2392 an ns 151
groups
Post MIAE(e) 2422 +293
VIAE(f)  16.84 +506
LIAE@) 2259 +285
Pre MIAE(b) 2508  +2.57
Times
BMI VIAE(c) 22.93 +2.14 groups .020 .889 ns .001
. EA 2679 087 ns .166
(kg/m) LAE) 2266  +289 imes 289 751 ns 021
groups
Post MIAE(e) 2494 +232
VIAE(f) 2295 +225
LIAE@ 85 +.05
Pre MIAE(b) .91 +.06
VIAEQ 85 + 04 T'rrgjss 1.845 186 ns 064
WHR ?. px 5375 011 (d),"(F)>(e) 285
LIAE() 84 +.04 Imes 589 562 ns 042
groups
Post MIAE(e) 91 +.04
VIAE(f) 84 +.04

“p<.01,’p<.05; ns, no significance, ES(effect size) was classified; small<0.05; medium 0.06-0.13; large >0.14[20]. %BF, Body fat; BMI, body mass index;

WHR, waist to hip ratio.

Table 4. The difference of derivatives of Reactive Oxygen Metabolites(d-ROMs) (m+SD)

Variables  Times Groups m SD F p-value post-hoc ES
LIAE(a) 256.80 +52.22
Pre MIAE(b) 267.60 +33.06
d-ROMs VIAE(c) 241.40 +23.89 Times .986 329 ns .035
(U.Carr) groups 150 .861 ns 011
e LIAE(d) 256.80 +44.68 Times X groups ~ 1.633 214 ns .108
Post MIAE(e) 262.40 +3248
VIAE(f) 274.80 +66.00

ns, no significance; ES, effect size; d-ROM, derivatives of reactive oxygen metabolites; d-ROM level units, U.CARR. 1U.CARR,0.08 mg/dL (100 mL) of H,0,;
Oxidative stress classifications, very high above 500 U.CARR, high from 401 to 500 U. CARR, slight from 321 to 340 U.CARR, borderline stress from 301 to

320 U.CARR and normal from 250 to 300 U.CARR.[21]

2. :g.% 8r3’d MAF(d-ROMs) 1t &4} (BAP)2|
2Ef 2= A% 5
(derivatives of Reactive Oxygen Metabolites,
d-ROMs) ¥ &-AF3} 4 (Biological Antioxidant
Potential, BAP) z}o]+&= <Table 4>, <Table 5>l Z}
7k A vheh 2y,

<Table 4> d-ROMs+ SN} &4 = H A4S

[e] ==
e AT
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Table 5. The difference of Biological Antioxidant Potential(BAP)

Variables Times Groups m SD F p-value post-hoc ES
LIAE(a) 2315.80 +27243
Pre MIAE(b) 2361.10 +550.83
BAP VIAE(C) 2187.00 +288.30 Times 18.791 .000 “(@)<(d),”(c)<(f) 410
(umol/L) groups .065 937 ns .005
H LIAE(d) 2682.80  +300.45 Times X groups ~ 1.728 197 ns 113
Post MIAE(e) 2572.10 +342.79
VIAE(f) 2816.30 +273.77

“p<.01,’p<.05; ns, no significance; ES, effect size; BAP, biological antioxidant potential; Plasma BAP units,umol/L; BAP level classifications, optimum
range from 2201 to 4000 pmol/L, borderline from 2001 to 2200 pmol/L, moderate from 1801 to 2000 pmol/L,shortage from 1601 to 1800 umol/L,severe
shortage from 1401 to 1600 pmol/L,and very severe shortage less than 1400 pmol/L.[21].
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