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Abstract:
Introduction: Oxidative stress is implicated in the pathogenesis and progression of asthma, chronic obstructive
respiratory disease (COPD), and cystic fibrosis (CF). Reactive oxygen species are unstable compounds with unpaired
electrons, capable of initiating oxidation.
Aims and objectives: The basic aim of the study is to measure the level of antioxidants and inhalation of hydrogen
gas which relation to oxidative stress in asthma.
Methodology of the study: This cross sectional study was conducted at DHQ hospital, Hafizabad during 2019. All
the data was collected according to the rules and regulations of authority. The data was collected from both genders
which suffer from asthma. The blood was drawn from all patients for further analysis of antioxidants.
Results: Mean values of investigated parameters and diﬀerences in the values between, before and after inhalation of
hydrogen gas. The values are expressed in terms of mean± SD. According to the analysis, the level of SOD, MDA and
GSH increase as compared to normal level. But the level of catalases decreased with the value of 0.43±0.39.
Conclusion: It is concluded that inhalation of hydrogen gas can imbalance the level of antioxidants in the blood in
asthma diseases.
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INTRODUCTION:
Oxidative stress is implicated in the pathogenesis and
progression of asthma, chronic obstructive respiratory
disease (COPD), and cystic fibrosis (CF). Reactive
oxygen species are unstable compounds with unpaired
electrons, capable of initiating oxidation. Several of
the inflammatory cells that participate in the
inflammatory response, such as macrophages,
neutrophils, and eosinophils, release increased
amounts of reactive oxygen species exceeding the
already reduced tissue antioxidant defenses of patients
with asthma and patients with COPD. Asthma is a
chronic inflammatory disorder of the airways in which
many cells and cellular elements play a role. The
chronic inflammation leads to recurrent episodes of
wheezing, breathlessness, chest tightness, and
coughing, particularly at night or in the early morning
[1]. Asthma is a common chronic respiratory disease
with increased prevalence, resulting in a heavy burden
on public health worldwide. This challenging disease
characterized by persistent airway inflammation
cannot be cured. Although many efforts have been
made to increase the therapeutic effect. Oxidative
stress plays an important role in the pathogenesis of
this chronic disorder [2]. Inflammation induces lung
oxidative stress reaction and leads to a large number
of reactive oxygen species. The effect of reactive
oxygen species on the pathogenesis of asthma is to
stimulate pulmonary function impairment, mast cell
degranulation, and airway remodeling and mucus
secretion by epithelium, all of which in turn can
aggravate the local inflammation of the lung.
Hydrogen is considered an inert gas and has been used
in medical applications to prevent decompression
sickness in deep divers [3].
In cell, mitochondria constitute the main
physiologic source of reactive oxygen species,
which are generated during mitochondrial
respiration. Superoxide radicals that are formed by
side reactions of the mitochondrial electron
transport chain or by an NADH-independent
enzyme, can be converted to H2O2 and further to a
powerful oxidant, the hydroxyl radical [4].
Oxidative stress in organisms leads to the oxidation
of all major biomolecules, such as DNA, proteins
and lipids. Among these targets, the peroxidation of
lipids is particularly devastating, because the
formation of lipid peroxidation product leads to
spread of free radicals. The general process of lipid
peroxidation consists mainly of initiation,
propagation and termination [5]. Commonly applied
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method to analyze oxidative stress is to determine
lipid peroxidation with the thiobarbituric acid
reactive substances. Interestingly, ROS may induce
carcinogenesis by oxidation of DNA, proteins and
lipids [6]. Several studies have reported the elevated
levels of lipid peroxidation in human colorectal
cancer and gastric cancer tissues. The major
aldehyde products of lipid peroxidation are
malondialdehyde (MDA) and 4-hydroxynonenal.
MDA is mutagenic and thus carcinogenic in
mammalian cells [7].
Aims and objectives:
The basic aim of the study is to measure the level of
antioxidants and inhalation of hydrogen gas which
relation to oxidative stress in asthma.
Methodology of the study:
This cross sectional study was conducted at DHQ
hospital, Hafizabad during 2019. The data was
collected from both genders which suffer from asthma.
The blood was drawn from all patients for further
analysis of antioxidants. Blood was centrifuged at
4000 rpm for 10 minutes and serum was separated.
Blood samples were collected into EDTA tubes.
Subsequently, indomethacin and butylate dhydroxy
toluene were added into the plasma samples. Blood
samples were stored at -80°C.
The mixed gas consisting of 67% H2 and 33% O2 was
produced by the AMS-H-01 hydrogen oxygen
nebulizer, which was specifically designed to extract
the hydrogen and oxygen from water. During each
experiment, the concentration of hydrogen gas in the
box was monitored by Thermal trace GC ultra-gas
chromatography.
Statistical analyses (Anova Test and Post Hoc) were
performed using the SPSS software program (17.0).
All results were expressed as the mean ± standard
deviation (SD). P value below 0.05 was considered to
be statistically signiﬁcant.
RESULTS:
Mean values of investigated parameters and
diﬀerences in the values between, before and after
inhalation of hydrogen gas. The values are expressed
in terms of mean± SD. According to the analysis, the
level of SOD, MDA and GSH increase as compared to
normal level. But the level of catalases decreased with
the value of 0.43±0.39. All the data are explained in
table 01.
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No.of
Obs

Analysis of
blood

Normal
µg/mL
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Table 01: Analysis of parameters
After
After
treatment(5min)
treatment(15min
µg/mL
)
µg/mL
0.39±0.00
0.45±0.19
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After
treatment(60min)
µg/mL

01

SOD

0.32±0.00

02

CAT

4.16 ±0.00

0.43±0.39

0.30±0.24

0.19±0.18

03

GSH

1.89 ±0.00

3.23±0.03

4.92±0.57

5.64±0.55

04

MDA

2.35±0.00

4.95±0.97

5.13±1.06

6.58±0.00

DISCUSSION:
Oxidative stress plays an important role in the
occurrence and development of bronchial asthma,
especially in the acute exacerbation period. Excessive
production of oxidative stress has been reported to
lead to airway inflammation, lung function decline,
mucus overproduction, tissue injury, and remodeling
in animal models and human studies [8]. Asthma is a
chronic inflammatory airway disease whose
pathogenesis is not completely elucidated. However,
the “airway injury from free radicals and
oxidant/antioxidant imbalance” theory has aroused
widespread attention. Hydrogen is a colourless and
odourless gas composed of the simplest molecule in
the world. Molecular hydrogen functions as an
antioxidant and anti-inflammatory agent [9]. The
routes of hydrogen gas administration in animal
models and human clinical studies are roughly
classified into three types: inhalation of hydrogen gas,
drinking hydrogen dissolved in water and injection of
hydrogen dissolved in saline [10].
CONCLUSION:
It is concluded that inhalation of hydrogen gas can
imbalance the level of antioxidants in the blood in
asthma diseases. More clinical trials are needed to
prove the clinical safety of its use and the protective
effects of hydrogen gas at the bedside.
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