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Abstract

Aim The aim of the present study was to evaluate the effect of twelve weeks of combined
exercise (aerobic, resistance, and tai chi) along with N-acetylcysteine supplementation on
oxidative stress and enzymatic antioxidants in patients with chronic obstructive pulmonary
disease. Methods: In this quasi-experimental study, 80 men with a mean age of
(46.87+£1.50) suffering from chronic obstructive pulmonary disease were randomly
assigned to 4 groups: combined exercise group, combined exercise group with supplement
intake, supplement group, and placebo group equally (n=20).The exercise was pe
for 12 weeks, 6 sessions per week for 60 minutes.. 1800 mg of N-acetylcysteine s
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Extended abstract
Background

Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of death worldwide. Chronic obstructive
pulmonary disease (COPD) is a lung disease characterized by chronic respiratory symptoms resulting from airway and
alveolar damage.The progression of COPD involves the release of free radicals and redox-sensitive proteases, which lead
to small airway inflammation, fibrosis, and alveolar wall destruction. Inflammatory cells, such as activated neutrophils
and macrophages, can produce large amounts of reactive oxygen species (ROS). The release of ROS by neutrophils and
macrophages not only damages surrounding tissues, but can also directly damage antioxidant enzymes.

A wide range of oxidants, free radicals, and other factors are implicated in the pathogenesis of COPD, so the
administration of antioxidants seems logical to treat the disease, and in this regard, oral administration of N-acetylcysteine
has been shown to be effective. In addition, N-acetylcysteine has antioxidant and anti-inflammatory properties. N-
acetylcysteine is a thiol compound that has been proposed as a mucolytic agent because it he disulfide cross-links
of mucin to reduce mucus viscosity. . Recently, several trials have been conducted to co
N-acetylcysteine in COPD, with encouraging results. On the other hand, there is no inf

(aerobic, resistance, and respiratory) combined with N-acetylcysteine supplem
superoxide dismutase, glutathione peroxidase, and catalase in patients with chr:
Materials and Methods
. The present study was a clinical and quasi-experimental trial, with S ign. The study population

Experimental design

This study was approved by the Ethics Committee O iversity of Mazandaran with code IR.UMZ.REC.1403.020
and registered with the Iranian Clinical Trial Cent ini

Training protocol

60 minutes per session, for a t i i performed under the supervision of a trainer. Extract and
placebo consumpti

How to ta exercise + supplement and supplement groups took 1800 mg of N-
acetylcysteine s i 00 mg tablet per serving) with meals for 12 weeks under the supervision
of a specialist phy. prescribe the dosage was derived from the study by Hirai et al. (2017) [30].
The placebo group a ebo capsules (tablets containing wheat flour) similar to the extract, three times

a day [31].
Assessment of studied facto

Blood sampling was performed in two stages, one day before the first training session (pretest) and 48 hours after the end
of the eighth week of training (posttest), after a 10-12 hour fast. Before each blood sampling, the subjects rested for a few
minutes in a sitting position, and then 10 cc of blood was collected from the cubital vein of their left elbow, respectively,
between 8 and 9 am, in the shortest possible time.

Statistical analysis .

For the normality of the data, the Shapiro-Wilk test and the homogeneity of variances were used using the Lune test.
According to the pre-test differences, ANCOVA analysis was used to investigate the differences between the groups. All
statistical calculations were done using SPSS statistical software.

Results

In the supplement + exercise group, a significant decrease in malondialdehyde levels was observed. The levels of catalase
(p=0.001), superoxide dismutase (p=0.001), and glutathione peroxidase (p=0.001) in the exercise + supplement group
significantly increased compared to the placebo group, and the level of malondialdehyde (p=0.001) in the exercise +
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supplement group was significantly higher than the placebo group. Also, the levels of catalase (p=0.01), superoxide
dismutase (p=0.01), and glutathione peroxidase (p=0.02) in the exercise group significantly increased compared to the
placebo group, and the level of malondialdehyde (p=0.01) significantly decreased.

Discussion

The main findings of the present study were that 12 weeks of combined training with N-acetylcysteine intake significantly
increased catalase, superoxide dismutase, glutathione peroxidase and significantly decreased malondialdehyde. Also, the
effect of training alone significantly increased serum levels of catalase, superoxide dismutase, glutathione peroxidase and
decreased malondialdehyde. In addition, the supplementation + training group showed greater changes than the training
and supplementation groups in improving catalase, superoxide dismutase, glutathione peroxidase and malondialdehyde
index. Studies that have examined the effects of exercise and nutritional strategies on antioxidant and oxidative enzyme
levels are very limited and have been conducted in different populations, and the results of these studies are contradictory
in some indicators.

Article message

ing catalase, superoxide
aldehyde in patients with

The use of combined exercise protocols along with N-acetylcysteine supplementation in i
dismutase, and glutathione peroxidase as antioxidant defense factors and reducing malo
chronic obstructive pulmonary disease creates a significant change that can be considere
management.
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