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Table 1 Characteristics of COPD patients (at baseline) and control subjects.

Variables COPD patients Control subjects p-value

Gender, male/female 12/0 10/0
Mean age (years) 66.9+1.12 65.7%0.87 NS
Smoking history (pack-years) 68.2+12.3 NA
Duration of smoking cessation (years) 6.17+2.60 NA
BMI (kg/m’) 19.4%0.80 22.6%0.71 <0.05
Weight (kg) 50.0£2.20 49.7+2.10 <0.05
Height (cm) 160.6 %+ 1.40 164.1£2.30 NS
Hemoglobin (g/1) 138.8+3.83 141.4+3.10 NS
Albumin (g/1) 43.3%0.99 41.3%+0.50 NS
FEVy, (L) 0.96%0.10 2.78%0.14 <0.05
%FEV1.0 (%) 36.6 4.02 96.37 £ 4.40 <0.05
FVCy, (L) 2.83+0.15 3.44%0.17 <0.05
%FVCi, (%) 85.7%3.96 97.36+3.78 <0.05
COPD severity (n, GOLD scale)

1I 1 NA

11T 6 NA

v 5 NA
Medication (n)

Bronchodilator therapy 12/12 NA

Anticholinergics 9/12 NA
B2-agonists 9/12 NA
Theophylline 10/12 NA
Inhaled corticosteroid 4/12 NA

Data are presented as means = SEM or the number of patients. Definition of abbreviations : BMI, body mass
index ; GOLD, Global Initiative for Obstructive Lung Disease ; NA, not available.
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Table 2  Effects of pulmonary rehabilitation in COPD patients.
Variables Pre-rehabilitation Post-rehabilitation p-value
BMI (kg/m?) 19.4%0.80 19.3+0.77 NS
Weight (kg) 50.0+2.20 49.7%2.03 NS
Hemoglobin (g/dl) 13.9%0.38 14.0+0.41 NS
Albumin (g/d1) 4.33%+0.10 4.34%0.09 NS
Creatine Kinase (IU/L) 152.6+26.0 124.5+10.7 NS
FEV, (L) 0.96+0.10 0.97+0.10 NS
%FEV,, (%) 36.6=4.02 37.2*4.15 NS
FVCy, (L) 2.83%0.15 2.82%0.13 NS
%FVCi (%) 85.7%3.96 85.7%3.55 NS
Data are presented as means = SEM.  Definition of abbreviation : BMI, body mass index.
* t +
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24
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100 - / 0
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Controls COPD patients
0 Fig.2 Serum TBARS concentration in control subjects and

Pre-PR Post-PR

Fig. 1 Walking distance (m) in the 6-minute walking test before
and after pulmonary rehabilitation.
*Significant difference between pre- and post-PR
(p<0.01). Definition of abbreviation : PR, pulmonary
rehabilitation.
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b

COPD patients before and after pulmonary rehabilitation.

Data are presented as means = SEM. ' Significant differ-
ence between control subjects and pre-PR (p<0.01).
“Significant difference between pre- and post-PR
(p<0.05). Definition of abbreviations : PR, pulmonary
rehabilitation ; TBARS, thiobarbituric acid-reactive sub-
stance.
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Fig.3 Serum NT concentration in control subjects and COPD
patients before and after pulmonary rehabilitation.
Data are presented as means = SEM. Definition of
abbreviations : PR, pulmonary rehabilitation ; NT,
nitrotyrosine.
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Effect of exercise therapy on reactive oxygen species and reactive
nitrogen species in COPD patients

Kenji NEMOTO, Masayuki ITOH, Hiroyuki NAKAMURA, Shuji OH-ISHI

Fifth Department of Internal Medicine, Tokyo Medical University

Abstract

Recent studies suggest that pulmonary rehabilitation (PR) is essential in the management of chronic obstructive pulmonary
disease (COPD). However, several studies have also suggested that exercise may increase oxidative stress. The aim of this
study was to evaluate whether PR influences the reactive oxygen species (ROS) and reactive nitrogen species (RNS). Twelve
stable COPD patients participated in PR for 8 weeks, and 10 age-matched healthy non-smokers volunteered to serve as control
subjects. Blood was collected prior to and after PR for analysis of serum thiobarbituric acid-reactive substance (TBARS) as an
indirect marker for ROS, and nitrotyrosine (NT) as that for RNS. A pulmonary function test and 6-minute walking test
(6MWT) were administered before and after PR. The level of serum TBARS in COPD patients was markedly higher than that
in control subjects (p<0.001). PR markedly increased the distance in the 6MWT (p<0.01), and decreased the level of serum
TBARS in COPD patients (p<0.05). On the other hand, there was no significant change in any of the respiratory function tests
and in the level of serum NT by PR. The current study suggested that the exercise therapy in COPD patients could not only

improve exercise capacity but also decrease oxidative stress.

(Key words) : COPD, Exercise therapy, Oxidative stress, Reactive oxygen species, Reactive nitrogen species
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