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INTRODUCTION 

Chronic obstructive pulmonary disease is a major health 

concern in worldwide because more than 328 million 

people will be affected by COPD. it is 3rd leading cause 

of death also. COPD is a group of disease it has two 

conditions chronic bronchitis which are inflamed the 

airway and increase the production of mucus another 

condition is emphysema which destructs the structure of 

alveolar sac and airspace become enlarge both conditions 

have a problem in breathing because airflow limitation 

occurs here due to airflow limitation gas exchange 

phenomenon cannot occur properly and patient body 

develop hypoxia due to deficiency of oxygen and 

hypercapnia because CO2 cannot release properly under 

these circumstances patient cannot breathe well. It 

currently population over 45 years of age 10% will be 

affected through COPD but 50% have heavy smokers. So 

cigarette smoking is the most common cause of COPD 

another cause such as air pollution alpha one antitrypsin 

deficiency. These factors cause oxidative stress which is 

playing a critical role in COPD progression. Oxidative 

stress will be neutralized by endogenous antioxidants but 

excessive production of ROS appears to drive the 

pathogenic mechanism of COPD and its progression. 

This suggests if we reducing the oxidative stress through 

antioxidant or enhanced the endogenous antioxidant like 

GSH may be a useful therapeutic approach. However 

difficult to find safe and effective antioxidant for COPD 

because the level of oxidative stress in the lungs are so 

high. Restore the normal redox balance in the lungs is the 

aim of the therapy. 

 

Oxidative Stress in Lungs 

Cigarette smoke, biomass smoke air pollution in the most 

common cause of oxidative stress in the lungs. These 

oxidative stress damage epithelial linings and activate the 

alveolar macrophages and also activate the adaptive 

immune system. If the epithelial lining is damaged by 

oxidative stress it will produce an immune response and 

the number of the immune cell such as neutrophils, 

macrophages, eosinophils, and some cytokine, 

chemokine will be increased. Activation of anti-proteases 

and surfactant, mitochondrial respiration lipid 

peroxidation alveolar epithelial injury apoptosis and 

remodeling of extracellular matrix. Increased level of 

ROS in the airway reflect by using biomarkers of 

oxidative stress like hydrogen peroxide, F2 isoprostanes, 

MDA, Protein carbonyl. By Fenton reaction, these 

oxidative stress can increase hydroxyl ions and hydrogen 

peroxide. Increasing the level of reactive oxygen species 

has been producing inflammatory response by activating 

redox-sensitive transcription factor (NFkB), chromatin 

remodeling signal transduction and express some 

inflammatory mediator. Reactive oxygen species is also 

released by the lungs' epithelial cells which activate 

inflammatory mediators. Inflammation is the primary 

feature of COPD development which is characterized by 

activation of epithelial cells and alveolar macrophages 

activate. They have responded in the recruitment and 
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ABSTRACT 

Chronic obstructive pulmonary disease is a group of lung disease which generally causes limitation in airflow and 

make difficulty in breath, it is a progressive and irreversible lung disease and oxidative stress play critical role in 

COPD progression because overproduction of oxidant either endogenous or exogenous is generate the oxidative 

stress these oxidative Stress will be damage majorly protein-lipid and DNA, directly and indirectly, damage lungs 

tissue also and produce inflammation as well as activate the redox-sensitive transcription factor and lead to COPD 

progression. this study we suggest treating the COPD with the help of antioxidant or we can enhancing endogenous 

antioxidant most medical studies conduct they have using glutathione generating antioxidant such as carbocysteine, 

N- acetylcysteine and erdosteine which inhibits the progression of COPD but in this study, we are suggest more 

antioxidant such as NADPH oxidase inhibitor, a mitochondria-targeted antioxidant superoxide dismutase mimetic. 
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activation of white blood cells such as neutrophils, 

eosinophils, lymphocytes, and monocytes. The activation 

of the immune cell such as macrophages neutrophils and 

eosinophils which are rapidly converted generate 

superoxide anion to hydrogen peroxide with the help of 

superoxide dismutase (SOD). However, NADPH oxidase 

is the primary ROS generating enzyme, which is 

commonly present in the epithelial cell and pathogen or 

bacteria come into our body these enzyme complex 

become active and try to kill or remove the pathogen via 

oxidative process these phenomena is also called 

oxidative burst or respiratory burst in these process 

hydrogen peroxide in presence of chloride ion produce 

hypochlorous acid which are toxic f6 pathogen. Many 

oxidative reactions Irons play a critical role. Free from 

iron have ferrous from which are catalyzed by Fenton 

reaction and generate the OH which damages the lung 

tissue.  

 

Cigarette Smoke Derived Ros 

Smoking of cigarette is caused oxidative stress include 

toxic gases results indirectly lung tissue damaged as 

Well as activate the inflammatory response in lung 

tissue. Cigarette smoke contains more than 4700 

chemical compounds that are highly toxic in nature and 

react with oxide ions to form hydroxyl radical and 

hydrogen peroxide. Cigarette smoke in aqueous phase 

undergoing Redox recycling for a considerable duration 

in the epithelial lining fluid of smokers. However, in tar 

phase have an effective metal chelator that can bind to 

Iron and produce tar-fe2+ and generated hydrogen 

peroxide. 

 

 
Fig: - Oxidative stress- pathogenesis of COPD. From Michael Seimetz, Djuro Kosanovic, Himal Luitel at el. 

 

Depletion of Antioxidant 

Smoking in COPD leads to reduce the antioxidant 

capacity in plasma and occurs transiently after smoking 

cessation. However antioxidant capacity will be reduced 

several days. When decreasing the number of 

antioxidants they will be significantly increased the ROS 

and increased the number of neutrophils eosinophils 

lymphocytes which lead to the immune or inflammatory 

response. As compared with plasma in the epithelial 

lining antioxidant glutathione (GSH) is present in higher 

concentration and plays a protective role together with its 

redox enzyme. Antioxidant enzymes. So if antioxidant 

activity reduces and increases the oxidative stress redox-

sensitive transcription factor becomes active which leads 

to phosphorylation of p65NF kB - as well as IkBa in the 

lung tissue. 

 

Therapeutic Implications    

A. Strategies for reducing oxidative stress  

Above we have discussed oxidative stress Play critical 

role in the pathogenesis of COPD so if we reduce the 

oxidative stress with the help of antioxidant this therapy 

may act as an important therapeutic strategy. 

 

B. Thiol-base antioxidant 

The thiol compound is a mucolytic agent as it breaks 

down mucus and reduces mucus viscosity. Glutathione 

concentration also increasing through antioxidant 

properties which are reduced with the progression of 

COPD. In some study indicate N-acetyl cysteine reduces 

the progression of COPD but low dose NAC 

(BRONCOS bronchitis randomized on N-acetyl cysteine 

study n=523 giving 600mg daily) showed no reduction in 

disease progression but when using a higher dose of 

NAC 600mg two times a day and there are show 

reduction in pathogenesis about 20% carbocisteine also 

another thiol mucolytic drug with antioxidant efficacy 

responsible in reduction of COPD exacerbation and 

erdosteine also have some properties to treating the 

COPD overall thiol based mucolytic compound can 

reduce the progression of COPD. 
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C. Dietary antioxidant 

If we do not take property antioxidants will be associated 

with worse lung function and the development of COPD 

dietary antioxidants such as vitamin C (ascorbic acid) 

Vitamin E flavonoids and resveratrol are helpful in 

improving lung function. In Mediterranean condition, 

some antioxidant and there have some retrospective 

evidence which reduces the progression of COPD 

 

D. Antioxidant mimetic 

Antioxidant mimetic compounds which are generally to 

designed to restore endogenous antioxidants such as 

GSH, SOD mimetic like AEOL 10150 and AEOL 10113 

and it will contain manganese molecule like M40419. So 

these are drug which has capacity to reduce the 

inflammation in various in vivo studies of animal 

models. AEOL 10150 is basically used to treat radiation 

pneumonia and there some derivatives also used 

currently in COPD patients. Another antioxidant mimetic 

like GPX includes selenium and non-selenium enzyme 

which are breakdown the H
2
O

2 
so GPx has the capacity 

to reduce COPD and plasma we are suggesting GPx has 

useful therapeutically. 

 

E. NOX inhibitors 

NADPH oxidase is a membrane-bound enzyme that is 

the major source of oxidative stress in COPD. Basically, 

NADPH is responsible for the generation of superoxide 

anions. NOX inhibitors use to inhibit the oxidative stress 

like apocynin are non-selective NOX inhibitors when it 

was given systemically to mice in cigarette smoke model 

they have reduced chemokine, inflammatory cytokine in 

BALF sample and when given nebulization of apocynin 

in COPD patient result they will be reduce breathing 

problem some other polyphenol like resveratrol and 

quercetin also have NOX inhibit activity setanoxib is 

also used as a NOX inhibitor this drug in under the 

clinical trials. 

 

CONCLUSION 
 

In COPD patients increased oxidative stress in the lungs 

which are a major cause of chronic inflammation and 

disease pathogenesis and their progression and 

exacerbation so have the antioxidant capacity to 

neutralize the oxidative stress. Thiol-base antioxidant 

which is used to reduce mucus and act as a mucolytic 

agent and reducing the exacerbation of COPD however 

antioxidant mimetic such as SOD and GPx mimetic are 

effectively suppressing the progression of COPD. So 

antioxidants can suppress the activation of redox-

sensitive transaction factor (NFkB) dimer if NFkB dimer 

inhibited transcription factor not activate and 

exacerbation of COPD will be inhibited. 
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