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Lately, the emphasis has been given to the importance of oxidative stress as the determinants of respiratory diseases like Asthma, 
Chronic Obstructive Pulmonary Disease (COPD) and allergic rhinitis. Oxidative stress is a very important caution signal, fundamental 
for early diagnosis and treatment of respiratory illness. The significance of oxidative stress on the pathogenesis and development of 
respiratory diseases is partly recognized, as the mechanisms and importance of the process are still unknown. The increasing oxi-
dant pollutant exposures have detrimental effects on public health as inhaled oxidants stimulate pathologic processes like airways 
inflammation and aggravation of airways disease. Hence it is critical to understand the mechanisms of oxidants and their impact 
on respiratory illness. This study aims to review 8 hydroxy 2 deoxyguanosine and Isoprostane biomarkers of oxidative stress in 
respiratory diseases. Measurement of these biomarkers of oxidative stress explores the role of free radicals in the pathogenesis, risk 
stratification and prognosis of conditions associated with oxidative stress in respiratory diseases. Thus, the incidence of oxidative 
stress has vital consequences in the pathogens of asthma, allergic rhinitis, and COPD.
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Abstract

Introduction

Asthma, chronic obstructive pulmonary disease (COPD) and allergic rhinitis are robustly related respiratory diseases [1-3] and they 
substantially contribute to morbidity and mortality in adults and are challenging to health systems and considered as a social burden 

[4]. Interaction between individual/genetic susceptibility and the environment is commonly seen in these diseases. The environmental 
determinants of respiratory diseases such as air pollution, occupational exposures, active and passive smoking, alcohol consumption, diet, 
etc. induce oxidative stress [5], which is seen in the pathogenesis and progression of chronic and allergic respiratory diseases [6] and also 
as the result of an imbalance between a n t i oxidants and oxidants in the lung cells and which may induce damage to DNA, lipids, and 
proteins. Lungs, when compared to other organs, come directly in contact with environmental oxidants and are more prone to develop 
this imbalance. Several clinical studies have documented increased expression of biomarkers of oxidative stress in COPD, asthma [7] and 
allergic rhinitis [8] patients in comparison with healthy subjects [7]. 

8-hydroxy-2 deoxyguanosine (8-OHdG) and 8-isoprostanes biomarkers of oxidative stress

Understanding the role of free radicals is important in human diseases [1]. 8-Hydroxy-2 deoxyguanosine (8-OHdG) which is a nucleo-
side and the oxidative derivative of guanosine the most predominant free radical-induced product of oxidative DNA damage and serve as 
a marker of DNA oxidative stress. Another commonly used biomarker of oxidative stress is 8-isoprostane, lipid oxidation byproducts that 
can be found in plasma or urine along with oxidized phospholipids as they can cause systemic and local inflammatory responses [9]. An 
elevated level of 8-isoprostanes is found in breath condensates as well as in the urine [5]. 

The 8-isoprostanes biomarkers stimulate biological responses in many cell types in the lungs and act as potent constrictors of pulmo-
nary vascular smooth muscle and airway smooth muscle. 8-Isoprostanes are also raised in cystic fibrosis, chronic obstructive pulmonary 
disease, interstitial lung diseases, sarcoidosis, pulmonary hypertension, acute lung injury, and respiratory failure, etc [19]. Increased F2 
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isoprostane levels are seen in hypercholesterolemia, diabetes mellitus, smoking, renovascular hypertension, and hyperhomocysteinemia 
patients [20]. Statins may marginally reduce isoprostane levels [21].

8-Isoprostane is used as markers of oxidative stress in both asthma and COPD [7]. Oxidation of uric acid by reactive oxygen species 
results in the formation of allantoin, which can then be measured in various body fluids as a marker of oxidative stress. 8-Isoprostane 
is proven to be elevated in exhaled breath condensate of asthmatic patients, reflecting the underlying airway redox imbalance. Even in 
allergic rhinitis patients have increased local oxidative stress, as expressed by high levels of 8- isoprostane in nasal lavage and higher 
FeNO levels. During pollen season, cysteinyl leukotrienes levels and LTB4 gets more elevated in the exhaled breath condensate of allergic 
rhinitis patients [8]. Smokers who consume more ascorbate show a decreased level of F2-isoprostane lipid peroxidation. Levels of 8-iso-
prostane or F2- isoprostanes are found in Bronchoalveolar lavage (BAL) fluid of asthma patients. 

Measurement of 8-hydroxy-2-deoxyguanosine biomarkers of oxidative stress

Analysis of 8-OHdG is measured in urine, human organs, leukocyte DNA as a biomarker of oxidative stress, aging, and carcinogenesis 
[10]. Floyd (1986) offered an analytical method for sensitive detection for 8- OHdG by High-Pressure Liquid Chromatography with an 
electrochemical detector (HPLC-EC) in cellular DNA [10]. DNA repair results in the 8-OHdG excretion in urine and 8-OHdG can be mea-
sured as a non-invasive biomarker that reflects whole-body oxidative damage [11]. Urinary 8 OHdG is affected by neither diet nor cell 
turnover [12]. The biomarker 8-oxodG OR 8-OHdG is a significant marker for measuring endogenous oxidative damage to DNA [10].

The measurement of 8-OHdG rationale in urine is based on the concept of specific repair systems for the removal of oxidative DNA 
damage. The 8-OHdG dietary contribution is less than 2% of the total 8-OHdG detected in the excretion which makes it less significant. 
However, the nucleotide pool contribution of 8-OHdG in urine at present is not clear. 8-OHdG levels are higher in smokers than non-
smokers. Smoking characteristically determines urinary excretion of 8-OHdG and is linked with a 50% rise in oxidative DNA damage. 
Smoking cessation results in a decrease in urinary 8-OHdG levels. There is a strong correlation between the excretion of 8-OHdG and the 
daily cigarette consumption in smokers [13]. In healthy men within ten minutes after smoking two cigarettes, there is a 1.5 fold raise in 
leukocyte 8-OHdG [14].

The preferred methods of measuring 8-hydroxy-2-deoxyguanosine (8-OHdG), are High- performance liquid chromatography (HPLC) 
with electrochemical detection (EC) or GC-mass spectrometry in urine [13] and HPLC tandem mass spectrometry [10]. 8-OHdG (ng/ml) 
can also be quantified by ELISA competitive assay kits. Frequently, spot urine samples collected for creatinine have been used for the 
analysis of 8-OHdG. However, the correlation between the 8-OHdG to creatinine ratio in spot samples and the 24h excretion of 8-OHdG is 
poor [13]. In some studies 24 hours urine is collected, while in others only spot urine. Some studies have explored the chance of using 
morning urine samples, to analyze morning spot urine samples in substitution of those collected during 24 hours, due to the consistent 
correlation between the two measurements [15-18]. 

Measurement of isoprostane biomarkers

F2 isoprostanes can be measured with high sensitivity and specificity and can be measured using a gas chromatographic/negative 
ion chemical ionization mass spectrometric approach employing stable isotope dilution. Mass spectrometry is a highly sensitive method 
to measure IsoPs and yields good quantitative results in the low pictogram range. Antibodies and immunoassay kits are commercially 
available. 

Results 

Urinary 8-OHdG concentration is affected by the confounding effect of smoking and multiple other complex factors. This finding is 
similar with the previous studies done by Pilger., et al. [22] were the intraindividual variability (17 - 106%) in urinary 8 OHdG was found 
greater than the increase in excretion levels due to smoking and thus highlighting the confounding effect of many confounding factors 
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on urinary 8 OHdG levels. Higher levels of 8-OHdG are seen in COPD in a study reported by Igishi., et al. [23] that the median 8OHdG was 
significantly (p < 0.05) elevated in COPD patients as compared to control group. In many other studies, there was no distinct correlation 
between smoking and urinary 8-OHdG levels [24-26]. On contrary, other studies showed increased levels of more 8OHdG in smokers than 
non-smokers [27-31]. Prieme., et al. [32] reported that 4 weeks of smoking cessation resulted in a decrease in 8 OHdG levels by 21%. 

The most common methods used for measurements of 8OHdG are spectrometric method and immunoassays [33,34]. The correlation 
in the results of these two methods for the measurement of 8 OHdG levels was found good in one study [35]. When Isoprostane was con-
sidered as a marker of oxidative stress the values are higher for allergic rhinitis patients and lower in controls. This finding is supported 
by studies done by Montuschi., et al. [36], Pratico., et al. [37] and Jason., et al [19].

Discussion and Conclusion 

The plasma and urine biomarkers of oxidative damage are the fundamental indicators used to identify high-risk groups and to monitor 
the progression of chronic diseases. Biomarkers of oxidative stress offer the benefit of being risk-free, less expensive, and appropriate to 
a large range of populations at risk. Measurement of biomarkers can be performed in outpatient settings and can be used for follow up 
assessments and also used for preventive interventions. Biomarkers of oxidative stress can be used along with novel imaging modalities 
in high-risk populations which help physicians to intervene early in the disease process and reduce mortality and morbidity from medical 
conditions linked with oxidative stress.

It is possible to identify smokers with faster decline in FEV1 who are at high risk of COPD development and in asthma cases who are 
more likely to experience disease worsening or disease remission when exposed to different indoor environments [6], rhinitis subjects 
who are more prone to develop diseases of the lower respiratory tract like asthma or COPD. 
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