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STUDY OF OXIDATIVE PARAMETERS IN CHRONIC OBSTRUCTIVE
PULMONARY DISEASE (COPD)
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) proven fact as strong association
with oxidative stress.

Methods: Total number of 200 patients was studied, comprising of 100 healthy controls and 100
COPD cases. Among 100 COPD cases diagnosed, 50 were of chronic bronchitis cases and 50
were emphysema cases. Patient’s serum was estimated for vitamin- C, reduced glutathione,
superoxide dismutase activity and MDA.

Results: In comparison to controls, levels of reduced glutathione, Vit-C and SOD activity are
significantly decreased in COPD cases. In emphysema patients also there was significant decrease
in erythrocyte reduced glutathione, vitamin C and SOD activity. In comparison to chronic
bronchitis cases there was significant increase in MDA in emphysema patients when compared to
chronic bronchitis patients.

Conclusion: Imbalance in antioxidants status of erythrocyte reduced glutathione, SOD activity
and vit- C in COPD patients is mainly a consequence of increased oxidative stress, which can be

corrected by dietary supplements.
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INTRODUCTION
COPD (Chronic

disease) is the leading cause of death which

obstructive  pulmonary

stands forth globally. It is prevalent in
countries where ever smoking is high. Indian
youth has increasing tendency to abuse for
tobacco so COPD is emerging to be a major
health problem ). 80% of patients of COPD
are due to tobacco abuse, and leftover 20% is
due to occupational dusts, air pollution from
biomass fuel wused, and exposure to
environmental tobacco smoke, cooking in
poorly ventilated buildings, outdoor air
pollution and chemicals. .

American Thoracic Society defines COPD as
a disease characterized by obstruction of air
flow due to chronic bronchitis or emphysema
@ Chronic bronchitis is defined as excessive
bronchial mucus secretion manifested by daily
productive cough for 2 months or more in
atleast 3 consecutive years. Emphysema is due
to irreversible enlargement of air spaces in
distal terminal bronchiole, with destruction of
their walls.

A current hypothesis in the pathogenesis of
COPD s that the increased oxidant burden
both directly as a result of smoking and

indirectly by the release of reactive oxygen
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species from airspace leukocytes may not be
adequately counter balanced by the lung
antioxidant systems, resulting in oxidative
stress. An excess of oxidants may then lead to
increase pro-inflammatory gene expression
and oxidative tissue injury leading to COPD
®) MDA (Malondialdehyde) a product formed
from lipid peroxidation is an indicator of
oxidative stress and well correlated indirectly
with pulmonary function ©. Imbalance
between antioxidants and oxidants may
contribute to oxidative stress .

Erythrocyte antioxidants such as reduced
glutathione functions as an efficient intra-
cellular scavenger of H202 and plays an
prime role in the avoiding peroxidative lung
damage in patients with COPD. Vitamin C is a
water soluble free radical scavenger, can
directly scavenge O2* and OH* radicals and
helps to neutralize physiological oxidant
burden created by both exogenous and
endogenous sources ©.

Present study is undertaken to evaluate
reduced glutathione, vit- C, SOD activity and

MDA in COPD in comparison with controls.
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METHODOLOGY

It is a study done cross sectionally for a period
of one year from February 2014 to January
2015 in Biochemistry department. A total of
200 subjects participated of which 100 were
COPD case and 100 were healthy controls.
These COPD Patients
diagnosed on basis of detailed clinical history,

were  clinically

clinical
including with
FEV1/FVC ratio. Patient Informed consent

biochemical examinations and

condition spirometry
was obtained and institutional ethical and

research committee has approved the study.

Exclusion criteria : Patients with other lung
diseases where FEV1 is reduced, history of
cardiac problems or history of past surgeries,
DM,
hypertension,

liver disease, renal disease,
malignancy and other lung

disorders.

A detailed proforma was filled up
for each patient which included age, sex and
of total 100 cases, 50 patients had chronic
bronchitis and 50 cases had emphysema.
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Past history was noted. 6 ml of blood sample
was collected in a test tube from every patient
and serum was separated from RBC by
centrifugation at 3000 rpm for 10 minutes at
room temperature. Following oxidative
parameters were carried out in the samples.
Samples were collected for estimation of
reduced glutathione by Ernest Beutler et al.,
method ), Vitamin C by 2, 4 -DNPH
method ©, Serum Superoxide dismutase
estimated by Marklund and Marklund method
® and Serum MDA estimated by Kei satoh
method ®©.
Statistical analysis was done by SPSS
statistical package version 15.0 and expressed
as Meanx SD and range values. P value of <

0.05 is termed as statistical significance.

RESULTS

Of total 100 cases, 50 patients had chronic
bronchitis and 50 cases had emphysema.
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TABLE- 1: Demographic distribution of subjects

No. of subjects Control Cases P-value
N=100 N=100
Age’s in | Meant 577+ 7.4 62.3+7.8 P>0.05
years SD
Range 45-73 50-80

There is no significance in age groups in both the groups.

Table-2: Comparison of oxidative parameters in controls and COPD

Groups Vitamin-C | MDA(nmol/mL) | GSH SOD(U/ml)
(mg/dL) (mg/dL)
Range 0.79-1.4 1.43-3.68 26-37 5.10- 13.01
MeanS.D 1.10+0.16 | 2.62+0.52 35.14+2.12 | 10.01+1.69
Controls
Range 0.38-0.81 | 3.48-6.87 23.2-30.92 | 2.29-6.95
Cases
MeanS.D 0.56+0.12 | 5.36+0.74 26.93+1.99 | 4.65+1.32
Controls t-value 20.91 22.84 14.93 19.12
VIS
Cases p-value <0.001 <0.001 <0.001 <0.001

All the parameters are significant in cases of COPD when compared with controls.

Intl. J. Clin. Diag. Res. 2017;5(3):V
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Table-3: Comparison of Oxidative parameters in controls and chronic bronchitis

Groups Vitamin- MDA(nmol/ml) | GSH SOD (U/ml)
C(mg/dl) (mg/dl)
Range 0.79-1.4 1.43-3.68 26-37 5.10- 13.01
Mean+S.D 1.10+0.16 | 2.62+0.52 35.14+2.12 | 10.01£1.69
Controls
Range 0.4-0.79 3.38-6.97 26.96-30.82 | 4.12-6.95
Chronic
bronchitis Mean+S.D 0.58+0.14 | 5.36+0.77 29.17£0.99 | 5.76+0.79
cases
Controls t-value 18.21 19.42 12.91 16.01
VIS
Chronic p-value <0.001 <0.001 <0.001 <0.001
Bronchitis
Cases

p value < 0.001( highly significant)

Erythrocyte reduced glutathione, serum vitamin-C; SOD activity and MDA in controls and

chronic bronchitis are significantly changes

Table-4: Comparison of erythrocyte reduced glutathione, serum vitamin C, SOD activity
and MDA emphysema cases in comparison with controls

Groups Vitamin-C | MDA(nmol/ml) | GSH SOD (U/ml)
(mg/dl) (mg/dl)
Range 0.79-1.4 1.43-3.68 26-37 5.10- 13.01
MeanS.D 1.10+0.16 | 2.62+0.52 35.14+2.12 | 10.01+1.69
Controls
Range 0.38-0.81 | 3.48-6.87 23.97-31.12 | 2.29-7.01
Emphysema
cases MeanS.D 0.66+0.12 | 6.36+0.74 29.241.69 | 4.89+0.98
Controls t-value 25.44 27.91 17.27 12.10
VIS
Emphysema Mo aiue <0.001 <0.001 <0.001 <0.001
Cases

p value < 0.001, highly significant

All parameters are significantly changed in controls and emphysema cases
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TABLE- 5: Relationship between various antioxidants in COPD cases

Correlation Person correlation coefficient p- value
between ‘r’ value
GSH Vs Vit. C +0.59 <0.001
GSH Vs SOD +0.62 <0.001
Vit. C Vs SOD +0.75 <0.001
GSH Vs MDA -0.61 <0.001
Vit. C Vs MDA -0.62 <0.001
SOD Vs MDA -0.69 <0.001

It is observed that positive significant correlation between reduced GSHVs Vit. C, GSH Vs SOD

and Vit. C Vs SOD in COPD cases is significant. There is a negative significant correlation
between GSH VsMDA, Vit C Vs MDA and SOD Vs MDA in COPD cases it is highly

significant.

DISCUSSION

COPD prevalence is high in areas where
smoking is high. In our country there is
increasing tendency to abuse tobacco so
COPD is major public health problem @
Oxidative stress explains its role in COPD
pathogenesis as it is due to imbalance between
the production of oxidants and the presence of
antioxidants ™.

In comparison with controls COPD cases have
significant decreased (p value< 0.001) level of
This
correlation with the study done by Mercken
EM et al., ™ and Mukaddercalikoglu et al.,

reduced glutathione. study is in

3 There is significant decrease in GSH (P-

Intl. J. Clin. Diag. Res. 2017;5(3):V

value < 0.001)

comparison with chronic bronchitis cases,

in emphysema cases in

well correlates with the study of done by J.

Gea et al., @

. Smoking tobacco is most
important cause of COPD, due to the airways
of smokers are exposed to highly reactive
components, the lung airways of smokers are
at risk of oxidative injury. In normal
conditions most of the glutathione stored
intracellularly in the reduced form (GSH) in
COPD, there is increased oxidative stress so
free sulfhydryl(-SH) groups become oxidized
resulting in loss of GSH. Reason for this could
be smoke due to cigarette, which irreversibly

reacts with GSH to form GSH derivatives ,

www.ijcdr.net
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there by depleting the total pool of GSH 519,

The activities of redox system enzymes such
as gamma-glutamyl

cysteine  synthatase,

glutathione  peroxidase, and glucose-6-
phosphate dehydrogenase and glutathione
synthesis were decreased in epithelial cells of
alveoli after exposure to cigarette smoke. Thus
there is independent depletion of soluble GSH
intracellularly, concomitant with the formation
of GSH conjugates ",

In comparison to controls, cases of COPD
have significantly (p value< 0.001) decreased
vit-C levels. This correlates with study done
by Raghunath R, Rai et al., © L.A.Sargeant
et al, ™ and Mukaddercalikoglu et al @9,
Vitamin C is significantly decreased (p value
< 0.001)

compared to chronic bronchitis patients. This
(20)

in emphysema patients when

is similar to study of Papaioannou et al
Vit- C functions as free radical scavenger, so
mechanism involved is reduction of vit- C
level in COPD, and this is due to rapid
oxidation of ascorbic acid by its free radicals
mechanism. Vit- C and MDA are inversely
related,and this may be due to the depletion
of vit- C when the oxidant burden is increased
9 vitamin C functions as an antioxidant by
donating its electrons, and it prevents other
compounds from being oxidized, however by
the very nature of this reaction vit- C itself is

oxidized in the process. The species formed
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after the loss of one electron is a free radical
i.e., ascorbyl radical. Reduction of a reactive
free radical with formation of a less reactive
compound is sometimes called free radical
scavenging or quenching V.

Decreased levels of SOD are found
in COPD cases when compared to controls.
COPD patients have significant p value
<0.001.This is similar to study done by
Raghunath Rai R et al, ©® Gamzekirkil et al.
22 SOD s significantly decreased (P-value <
0.001) in emphysema patients when compared
to chronic bronchitis patients. This correlates
with the study done by Al. Papaioannou et al
@) The imbalance in antioxidant enzymes
SOD activity emphasizes the redox alteration
in COPD patients. Mechanism involved in
decreased serum SOD activity is due to
increased production of free radicals in COPD
patients leading to increased depletion of
antioxidant enzymes “? When compared to
controls, COPD patients have significantly (p
value < 0.05) with increased level of MDA.
This is in coincidence with the study of M.K.
Daga et al, ®® Birgullsik et al, ® and
Gamzekirkil et al “?. MDA concentration is
significantly elevated (p value < 0.001) in
emphysema patients when compared to
chronic bronchitis patients, this is similar to
the study done by J. Gea et al *¥.
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Results implicate that there is increase in
oxidative stress and decrease in antioxidants
in COPD cases when compared to controls.
Erythrocyte reduced glutathione functions as
an efficient intracellular scavenger of H202
and plays an important role in the prevention
of peroxidative lung damage in patients with
COPD. In
erythrocyte reduced glutathione is decreased,
plays COPD

pathogenesis .Oxidative stress has role in the

oxidative stress, levels of

which specific role in

pathogenesis of tobacco smoke induced
COPD. Human epithelial cells of alveoli have
damaged cell membranes because of reactive
oxygen species present in the smoke of
Increased MDA, a
in COPD cases is due to increased

tobacco. lipoxidation
product
production of reactive
@3 Increased MDA

patients indicates more oxidative stress in

oxygen  species

level in emphysema
comparison with chronic bronchitis cases.
Reason for this could be that, the patients with
emphysema have more severe lung
dysfunction, lower body mass index, poor
quality of life and more serious systemic

dysfunction %29

CONCLUSION

From present study it is known that there is
increased oxidative stress in cases of COPD

and it is higher in emphysema patients when

Intl. J. Clin. Diag. Res. 2017;5(3):V

compared to chronic bronchitis patients. It is
observed that tobacco smoke causes oxidative
in COPD

pulmonary disease).

stress in smokers which results

(chronic  obstructive
Further oxidative damage can be avoided by
dietary supplements which are rich in

antioxidants in COPD patients.
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