48 Jpn J Clin Ecol (Vol.5 No.2 1996)

B O#E1 TGV 3 O 2B & BRIR (BRPREESE 5 $48~54, 1996)

VBB L LA A P L A

A B F B’ ZsoltRadak” Kk H B 7
~ N N 3
KA HAY K B & o X B OB
D EER K AR EEFHE

2)Laboratory of Exercise Physiology, University of Physical Education-Budapest
FWAREFFRFR

Physical environment and oxidative stress

Hideki Ohno” Zsolt Raddk*” Shuji Oh-ishi”
Tomomi Ookawara” Takako Kizaki” Katsumi Asano”
1)Department of Hygiene, National Defense Medical College

2)Laboratory of Exercise Physiology, University of Physical Education-Budapest
3)Institute of Health and Sport Sciences, University of Tsukuba

-3 )

EEIE 7 -V NVEREL., ARCEBIEMA ML RAEZAELLZ LG MBRT VS, R T,
M4 DIFIIRIE, B2 3K, BIMAERE, AW, BIRKZESBREI VANV ERHLPLRERZ DLW
DEERHEEML T %, REETIE, WHERE, L QIRERREBLCRED S v MIUBRILBER Y X 7 4
NOFEEHT B, ML, MPWHEREL O ICBRILWA P LA LML 2OREEET D2 LAVRIKR SN
TWwah,

Abstract

It has been well known that physical exercise imposes oxidative stress on the body due to oxygen free radical
generation. In addition, there is growing evidence that various pathologic conditions, such as cancer, ischemia,
cataract, and diabetes, have definite links to oxygen radicals. In the current review, we outline in brief the
effects of physical environment, especially hypobaric hypoxia and temperature, on the antioxidant enzyme system in

rats and also suggest that both physical conditions bear some relationship to oxidative stress.
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Fig. 1 Thiobarbituric acid-reactive substances
(TBARS) content, immunoreactive
mitochondrial superoxide dismutase
(Mn-SOD) content, and Mn-SOD activity
in soleus and tibialis muscles®’ .

Values are means T S.D. *P<0.05; **P<0.01.
[J=control rats; E=hypobaric-hypoxic rats.
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Fig. 2 The concentration of lipid peroxides,
expressed as the level of malondialdehyde,
in serum and major organs under
hypobaric hypoxia®’ .

*Significantly different from control group

(P<0.05). Here and in the subsequent figure,

where error bars are not shown they have been

obscured by symbol.
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Fig.3 The concentration of Mn-SOD in serum
and major organs under hypobaric
hypoxia®.

*Significantly different from control group

(P<0.05).
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Fig.4 The expression of Mn-SOD mRNA in
the liver under a hypobaric-hypoxic
environment, as detected by Northern
blotting and hybridization using p -actin,
a rat Mn-SOD c¢DNA probe®.
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Table 1 Lipid peroxidation and reactive carbonyl derivative levels, and SOD isoenzyme
activities in white (WNQ) and red (RQ) portion of quadriceps muscle of rats?

TBARS Lipid hydroperoxides Reactive carbonyl derivative Cu,Za-SOD Mn-SOD
Group (nmol'mg protein! ) (nmol-mixx‘1~mg~protein‘1) (nmol carbonyl-mg protein'l) (U'mg protein-l) (U-mg protein -1 )
(n=6)
wQ RQ wQ RQ RQ wQ RQ wQ RQ
Control 0.34 £0.01 036 £0.01 0.52x0.06 058+0.09 0.75+0.31 090=:0.11 9.06+0.7 11.5+0.5 52405 81803

Sea level-trained 0.38 £0.02 035 £0.01 0.62+£0.08 0.61 0.09

High altitude-trained 0.41 £0.03 0.39 £0.03 0.57 £0.05 0.56 +0.06

110+0.15 0.94 £0.11 91604 149=x1.1 8.31 £0.7

*

103 0.8

242 £0.14" 2.67£0.38% 946£0.6 135:13 84806 119=1.1"

Values are means = S.EM. P < 0.05 vs. control group.
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