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Abstract

Production of reactive oxygen is increased during physical exercise, and it has danger to give the body bad
influence when its production exceeds the antioxidant system in the body. Glutathione(GSH) is the most
abundant antioxidant thiol in animal, and plays an important role of decrease of oxidative stress.

In this study, we investigated how physical exercise influenced redox status, mainly on the glutathione
system. Mouse were divided into three groups; non-exercise group(RUN-), low intensity exercise group(RUN+)
and high intensity exercise group(RUN++). RUN+ group and RUN++ group exercised by treadmill running
at 18 m/min (RUN+) and 29 m/min (RUN++) for 60 minutes. Several tissue (brain, lung, liver, quadriceps
femoris muscle) and blood were harvested just after the exercise end. In the mouse of RUN++ group, liver
GSH and GSSG contents were decreased significantly, but in other tissue, exercise had no effect on GSH or
GSSG content. The decrease of liver GSH by exhaustive exercise was reported before, and the reason is because
it was probably consumed to scavenge oxidative stress which were generated during exercise.

Glutamate-cysteine ligase(GCL) is the rate limiting enzyme in GSH biosynthesis, and liver GCL
subunit(GCLM and GCLC) mRNA expression was decreased in exercised groups.

These results indicated that the influence of oxidative stress by physical exercise was different among each
tissues, and liver GSH was consumed during exercise of higher intensity. Furthermore, liver GCL mRNA
expression was also decreased, and it was maybe the one of the factors of decrease of GSH . Therefore, it is
important that the exercise training and the food intake which can keep a lot of quantity of liver GSH
beforehand.
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Fig.1 Acute effects of aerobic exercise on metabolic blood parameters of lipid and glucose metabolism,
and blood urea nitrogen in exercised mice: blood glucose(A), triglyceride(B), non-esterified fatty
acid (NEFA)(C), blood urea nitrogen (BUN)(D) and liver glycogen content(E). Mice were non-exercise

group(RUN-), low intensity exercise group(RUN+) and high intensity exercise group(RUN++).

ues are means * SD (n=8). *;P<0.05
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Fig.2 Acute effects of aerobic exercise on tissue glutathione status in exercised mice: GSH content (A),
GSSG content(B) and GSH/GSSG ratio(C) in indicated tissue. Mice were non-exercise group(RUN-),

low intensity exercise group(RUN+) and high intensity exercise group(RUN++).
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Fig.3 Acute effects of aerobic exercise on GCL subunits
mRNA expression in liver. The relative mRNA lev-
els for GCLC (white bar) and GCLM (dark bar).
Mice were non-exercise group(RUN-), low intensity
exercise group(RUN+) and high intensity exercise
group(RUN++). Each bar are presented with per-
centages of non-exercised mice(RUN-). Values are
means * SD (n=8). *;P<0.05
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