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Abstract:

Global Initiative for Chronic Obstructive Lung Disease (GOLD, 2008) has defined Chronic
Obstructive Pulmonary Disorder (COPD) as “a diseas# state which is characterized by air-
flow limitation that is not found to be fully reversible”. COPD is projected to be the third
leading cause of deaths globally by 2030. The mosdbmmon Risk Factor for COPD is to-
bacco smoking. Poor Socio-economic Status, Occujmatal Factors, Pollution and Poor Nu-
trition also contribute to development of COPD. Fee Radicals carry one or more unpaired
Electrons, capable of independent existence. Theaee highly reactive species, found impli-
cated in various diseases, known to humans. Normgllthey are kept under check by various
Enzymatic as well as Non-enzymatic Antioxidant Defece Mechanisms. Enzymatic Antioxi-
dants include Superoxide Dismutase, Catalase and @hthione Peroxidase. Lungs are ex-
posed to high levels of Free Radicals. Productiosf ROS has been found directly linked to
oxidation of Proteins, DNA, and Lipids, which may ause direct lung injury, or may induce
a variety of Cellular Responses, through the genetian of secondary Metabolic Reactive
Species. Membrane Lipids are highly susceptible teree Radical damage which is found to
be highly detrimental to the functioning of the Cell Malondialdehyde is a product of Lipid
Peroxidation and an indirect measure of Free Radidaactivity in body. As free radical in-
jury increases lung functions show decrease. Oxitlae Stress is reported to play an impor-
tant role in the Patho-physiology of COPD.

The aim of the present Study is to evaluate the alant antioxidant imbalance in healthy
non-smoker controls and COPD group. A total of 60 @ntrol and 60 COPD patients were
studied. The mean age is more in COPD group, asropared to healthy controls, which
identifies advancing age as a risk factor for COPD. The mean Body Mass Index (BMI
Kg/m?) and weight of COPD group is reduced as comparea tcontrol group. GOLD 2008
criteria was used to assess lung functions. Lungrfiations namely FEV1, FVC, FEV1/FVC%
and FEV1 % PREDICTED showed significant reduction h COPD groups, as compared to
healthy non-smoker controls. MDA in Control and CCPD group (1.09+0.09 and 1.41+0.23
nmol/ml respectively) showed significant changes €9.001). Our Study results also demon-
strate significant negative correlations of MDA wih FEV1 % PREDICTED (r=-0.828,P sig
at <0.001 level), FEV1(r=-0.775, P sig at <0.004vEkl), FVC (r=-0.625,P sig at <0.001 level),
FEV1/FVC % (r=-0.761,P sig at < 0.001). On the b&sof our Study, it is concluded that ad-
vancing age and male gender are risk factors for CBD, the disease contributes to weight
loss and there is inverse correlation between MDAral Lung functions.
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Introduction: monary Disease” (COPD) was first mentioned by
Mitchell in the United States of America (Mitchell al
The earliest known documented literature on COP@sda 1964). Terms like Chronic Obstructive Airway Diseas
back as early as to 1679, when Bonet led the team dCOAD), Chronic Obstructive Respiratory Disease
‘Voluminous Lung’. The term “Chronic Obstructive IPu (CORD), Chronic Airway Obstruction (CAO), and
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Chronic Airflow Limitation (CAL) were all used arglte  Cancer, Cardiovascular and Renal Diseases, and othe
being used synonymous with COPD. WHO recognizesliseases in which Oxidative Stress has been dodedhen
that Chronic Obstructive Pulmonary Disease (COPDjo be a causative factor, were included in the ytud
carries much importance in matters of public heaBhO  Healthy controls were non-smokers and with no expos
million people suffer from COPD, of this 80 millisuf- to biomass fuel. Patients with history of expodareisk
fer with Moderate to Severe COPD; and, it is resfila  factors for COPD, particularly smoking and/or expes
for 5% of total death globally. It is projectedramk third to smoke from biomass fuel and history of dyspnee a
leading cause of death by 2030 globally [1]. Thevptent  chronic cough, or sputum production on most daysafo
rates vary between 2 to 22 per cent in men, and k@ least three months of the two consecutive year® wer
to 19 per cent in women [2]. A Median Rate of 596 i cluded in the Study. Subjects taking antioxidamése
men and 2.7% in women has also been reported f&. T excluded.

major risk factors, contributing to COPD, can beidid

intq (i) External, _and (!i) Internal Factors. Smdgi- bot.h Measurement of Height, Weight and BMI: Height (ene
active and passive - is responsible for Patho-plySy  imeters) was measured without shoes in standirg po
of COPD [4,5,6]. An imbalance between Oxidants anjon with heels put together and with calve buk&c
Antioxidant capacity is reported to play an impettrole  peels and back touching the Stadiometer and hedteof
in the Patho-physiology of COPD, which results ilth  4tjent tilted in such a manner that the lower tatbar-
systemic manifestations of the disease includingghie gin was at the level with the external auditory tuea

loss [7,8]. Oxidative Stress induces Peroxidation O(grankfurt Plane). Weight (Kilograms) was recorded
Membrane Lipids which amplifies cellular damagepitli  \ithout shoes and minimal clothing. BMI (Kfynwas

Perc_)xidation increases in a number_ of disease_sstat- measured by dividing weight by height in metensasq.
cluding COPD [9]. It generates a variety of relalyvsta-

ble decomposition end-products like MDA (Malondi&d
hyde) which is a physiological Ketoaldehyde ant$ @&s
a marker for oxidative stress[10].

Pulmonary Function Tests
PFT was performed using the Mir Spiro Lab Il Spiesm
ter. Measurement of Forced Vital Capacity and &drc

AIM AND OBJECTIVES: The aim of the present Study EXp"E/‘tO“é VO'“”?e vas, done i”hthe First Seco”d'eﬂ(‘j
is to assess the pulmonary functions and biomaoker F=Y1/FVC is calculated using the Maximum FEV1 an

lipid peroxidation Malondialdehyde in healthy non-FYC from the technically acceptable, though notése

smoker controls and COPD patients and to find tirece sarily) fro”_‘ the same Curves. Th.e Data were obtaine
lation between them from the printer, attached to the Spirometer.

Place and Duration of Study Estimation of MDA

The Study was conducted in the Department of PhysioUnder aseptic conditions and with prior consentthef
ogy, Department of TB and Chest Diseases and Depagubjects, 5 ml of blood sample was drawn from tee p
ment of Biochemistry, Jawahar Lal Nehru Medical -Col ripheral vein from the subjects of both the sex#swas
lege, AMU, Aligarh. The Study period was betweerayM centrifuged at 3000 rpm for fifteen minutes.  Fradi-

-September, 2009. cals were estimated by the method, adopted by &hilp
) [11]. Free Radicals by their unstable and trarisiature,
Material and Methods: are difficult to measure directly. Their abilitp tause

Lipid Peroxidation has been used as an indirectsorea
The present Study is a Case Control Stuidye patients One Molecule of MDA reacts with two Molecules of
included in the present Study, were selected framorey  Thiobarbituric Acid (TBA) at pH 3.5. The pink color
those attending the Out-Patients Department (OPDELhromagen is measured spectophotometrically anf82
Emergency Ward, and from those Indoor Patients,tadm
ted in the Ward for Tuberculosis and Chest Diseakes Statistical analysis
waharlal Nehru Medical College, Aligarh Muslim Uni- Statistical analysis was done, using the statistiaekage
versity, Aligarh, Uttar Pradesh. Healthy subje@svslg  for social science (SPSS 17.0) for Windows Software
as controls were selected from the Institutione Btudy  Microsoft Excel, 2007. The results were expressed a
was approved by the Board of Studies, and Insiitali  Mean+Standard Deviation (S.D). The difference ie th

Ethical Committee clearance was obtained. Serum levels of MDA was evaluated by means-tafst.
_ o Unpaired t test was applied to analyze the stediksig-
Selection Criteria nificance of change in the MDA between Controls and

Subjects over 18 years of age with no history aforB  COPD cases. Pulmonary Function Tests parametees we
chial Asthma, Diabetes Mellitus, Hyper-tension, gun also statistically analyzed in the same way. $eer
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correlation was applied to find the relation. Pluéaof
less than 0.05 was taken as statistically sigmifica

Results and observations:

The Mean Age of the subjects in Control Group anc
COPD Group was 38.36+13.24 years and 43.72+13.5
years respectively. The number and percentageatd m

and female subjects in CONTROL and COPD cases wk
46 (76.67%), 14(33.33%), 40(66.67%) and 20(33.33%,
respectively. The mean weight of COPD cases wasrlow

(49.88+8.67 Kg),

as compared to healthy contro

(55.73+8.27 Kg). The Body Mass Index (BMI ) in COP
cases was lower (18.93+2.98 Kdjmas compared to

Control group (20.82+3.05 Kg/n The
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Figure 1. Correlation between MDA and pulmonary
function parametersin COPD group.

Pulmonary Function Tests,
FEV1(Litres), FEV1/FVC % and FEV1 % Predicted were
significantly (p<0.001) lower in COPD patients,casn-
pared to Control Group. The serum levels of Malahdi
dehyde (nmol/ml) was significantly higher (P<0.001)
COPD group (1.41+0.22), as compared to Controls
(1.0940.09). The results and measured parameters ar
shown in Tables 1, 2 and 3 respectively. As shawha-

ble 4 and Figure 1, there is a significant negativerela-
tion between MDA and Pulmonary Function Parameters.

namely FVC (Litres),

Table 1. Anthropomerty measurements of control and COPD cases (p significant at <0.05)

Parameter Control COPD cases P value
AGE (Years) 38.36 +13.24 43.72 + 13.58 <0.05
SEX Male 46 (76.67%) 40 (66.67%)
Female 14 (23.33%) 20 (33.33%)
HEIGHT (centimeters) 163.68 + 7.29 162.18 + 8.05 NS
WEIGHT(KQ) 55.73 +8.27 49.88 + 8.67 <0.001*
BMI(Kg/m?) 20.82 + 3.05 18.93 + 2.98 0.001*
Table 2. Pulmonary function testsin Study and control group (p significant at <0.05)

Parameter Control Copd cases P value
FVC(LITERS) 3.52+ 0.64 2.85+0.99 <0.001
FEV1(LITERS) 2.91+ 0.55 1.65% 0.69 <0.001*

FEV1/FVC % 82.65+7.13 56.70 +10.00 <0.001*
FEV1 % PREDICTED 96.30 + 13 55.69 + 17.15 <0001
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Table 3. Malondialdehyde concentration in serumin con-
trol and COPD groups (p significant at <0.05)

Parameter Control COPD cases P value
MDA 1.09+0.09 1.41+0.22 <0.001
(nmol/ml)

Table 4. Correlation between MDA and pulmonary func-
tions in control and COPD group (* p significant at
<0.05)

CORRELATION CONTROL COPD

r p r p
MDA-FVC 0.036 0.787 -0.625 <0.001*
MDA-FEV1 -0.003 0.983 -0.775* <0.001*
MDA-FEV1/FVC% -0.142 0.280 -0.761* <0.001*
MDA-FEV1%PRED -0.007 0.957 -0.828* <0.001*

Discussion

Lungs are exposed to high levels of environmentéal O

dants, which together with their large surface aaed
blood supply, make them susceptible to Oxidativesst
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the Expiratory Airflow. Pierachille S et al, 200®ported

a marked reduction in FEV1 and FEV1 % in COPD pa-
tients, when compared with the Healthy Control$][2
The Study conducted by Daphne CR et al in 2008, re-
ported FEV1 % decline in the COPD Group [27]. Pdu
tion of ROS has been found directly linked to oxiinla of
Proteins, DNA, and Lipids, which may cause directd
injury, or may induce a variety ofellular responses,
through the generation of secondary metabolic neact
species. ROS may also alter remodelingxxfacel lular
Matrix (ECM) and blood vessels; stimulate secretion of
Mucus; inactivate Anti-proteases; cause Apoptosix]
regulatecell proliferation [28]. Alveolar-repair responses
and immune modulation in the lung, may also beuinfl
enced by ROS. Furthermore, increased levels o RO
are found to initiaténflammatory responses in the lungs
through the activation of transcription factorsisas Nu-
clear Factor (NF)-kB and Activator Protein (AP)Sig-

nal Transduction, Chromatin Remodeling, and Gene Ex
pression of Pro-inflammatory Mediators [29]. \tars
Studies have reported that the Plasma levels of MDA
increased in healthy smokers and in patients witiPD
[30,31,28]. A Study conducted by Birgul | et aQ0Z,
showed that MDA levels are significantly higher in
smokers than in non- smokers [32]. Sahin U e2@D1,

due to imbalance between Oxidants and Antioxidantseported higher Serum Values of MDA in COPD pasent
[12,13]. The reported prevalence of COPD is highefs compared to Controls [33]. Yessica D et al 9208-
among men than women [14,15,16]. Sex (Male) and inPorted an increase in MDA levels in all stages GfRD

creasing age are identified as Risk Factors in rob#te
Studies from Asia [17,18]. In India, prevalenceesa

severity, as compared to Healthy Controls [34]huBe-
mann HJ et al, 1997; Arpana V et al, 2007, slbweat

varying between about 2 -22% in men and between 1.#EV1 percentage predicted decreases as the Meame Val

19% in women, have been shown in different refdQ%
Loganathan R et al, 2006, reported a lower prexcal®f

of MDA increases [35,36]. Inverse correlation betwe
lung functions and MDA have been demonstrated 7,3

COPD in females, as compared to males [20]. CO&D c As Oxidative Stress increases, MDA would be expmecte
be attributed to greater prevalence of smoking amonto increase [39].

men, as well as cumulative effects of smoking, atibr

exposures with advancing age. Aging may be characteln conclusion on the basis of the Study, COPD #oeis

ized by altered lung Alveolar Cell maintenance doe
decrease in growth factor signaling and an overall
creased sensitivity to Oxidative Stress [21]. He present

ated with weight loss probably due to inflammatang-
diators. Gender based differences are risk fafor
COPD. MDA as a biomarker of ROS is increased in

Study, Mean BMI value was found to decrease signifiCOPD, as compared to non -COPD group, and itesaus

cantly in COPD Group, as compared to healthy ctsitro

Weight loss in COPD, like any other chronic inflaaxm
tory disorder, has been associated with increaisedlat-
ing levels of Tumour Necrotic Factar[22,23,24]. There
is also increase in the levels of Leptin, which ntayn-
tribute to weight loss. Low BMI may be attributéal
Skeletal Muscle Atrophy and Weight Loss [25]. Maln
trition and unexplained weight loss are also knowth

a deteoriation in the lung functions.
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