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The urinary excretion of the DNA repair product ; 8-hydroxy-deoxyguanosine (8-OHdG)
has been proposed as a non-invasive biomarker of oxidative DNA damage in humans. It is
suggested that physical activity could enhance oxidative DNA damage, if it leads to an excess
of oxygen radicals, which might overcome the antioxidant defense systems. The purpose of
this study was to investigate the time course of urinary 8-OHdG and after a single bout of
exercise in healthy male subjects (z=11; mean age 24.0+0.9 years-old). The urinary conce-
ntration of 8-OHdG was measured by the two-column-switching high-performance liquid
chromatography (HPLC) method. The level of urinary 8-OHdG started increasing 1 hour
after exercise at 72.0+8.69% VO,max.

The significant increases of the urinary 8-OHdG excretions were detected at 1, 2, 4 and 6
hrs after exercise (p<0.05). The increased levels of 8-OHdG returned to the baseline within
12 hrs. The significant increases of the urinary 8-OHdG excretion were detected at 1 hr after
exercise (p<0.05), compared to the baseline and returned to the initial level at 2 hrs after
exercise at 44.9+8.5% VO,max. Our iz vivo findings indicate that acute effect of exercise
induces the transient increase of oxidative stress.

(Tokyo Jikeikai Medical Journal 2005 ; 120: 153-9)
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Table 1. Physical characteristics of subjects
n=11
age (year) 24.0+0.9
height (cm) 175.7+7.2
weight (kg) 72.3+11.4
BMI (kg/m) 22.5+3.3
VO,max (ml/min/kg) 48.6+9.7

values are mean+S.D.
BMI : body mass index
VO,max : maximum oxygen consumption
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Fig. 1. Experimental protocol

Seven days after the maximum oxygen con-
sumption measurement, the treadmill running
at 70% VO,max was performed. Further-
more, 7 days after the treadmill running at 70%
VO,max, the subjects performed the treadmill
running at 459 VO,max. Urine samples were
collected before exercise, immediately, 1, 2, 4, 6
and 12 hours after exercise to measure urinary
excretion of 8-OHdG and creatinine. Blood
samples to measure plasma anti-oxidation
vitamins and lipid peroxide were collected
before exercise, immediately, 2 and 6 hours
after exercise.
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Fig. 2. Exercise-induced urinary 8-OHdG excre-
tion after the treadmill running at 709% VO,
max
The levels of urinary 8-OHdG started to
increase at 1 hour after the treadmill running
of 60 min. The significant increases of the
urinary 8-OHdG excretions were detected at 1,
2, 4 and 6 hrs after exercise, compared with the
pre-exercise level (p<0.05).
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Fig. 3. Exercise-induced urinary 8-OHdG excre-
tion after the treadmill running at 45% VO,
max
The levels of urinary 8-OHdG started to
increase at 1 hour after the treadmill running
of 60 min. The significant increases of the
urinary 8-OHdG excretions were detected at 1
hr after exercise, compared with the pre-exer-
cise level (p<0.05).
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Fig. 4. Exercise-induced plasma peroxide lipid
There observed no significant change in the
level of plasma peroxide lipid during 6 hrs
follow-up after exercise.
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Fig.5. Exercise-induced antioxidant vitamins
The level of vitamin C significantly increased
at 6 hrs after exercise compared with the pre-
exercise level (»<0.05). The level of vitamin
E significantly increased at 2 hrs after exercise
compared with the pre-exercise level (p<
0.05).
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