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Abstract

Mild COPD is an asymptomatic disease but as oxidargntioxidant imbalance increases the
severity of the disease also increases. The aimtbé present study was to evaluate the oxi-
dant antioxidant imbalance in mild and moderate COB® groups. The present study in-
cluded 73 patients with COPD out of which 32 werefavlild impairment and 41 were suffer-
ing from Moderate COPD. The results indicated thatthe mean BMI of Moderate COPD
group was lower as compared to Mild COPD group. Théung functions namely FVC, FEV1,
FEV1/FVC % and FEV1% Predicted were significanty reduced in Moderate COPD
group. The serum levels of antioxidant enzymes werggnificantly lower in Moderate COPD
group as compared to Mild COPD group SOD units/mgmof serum protein(9.19+0.09 Vs
8.951+0.08 P<0.01) ; Catalase units/mgm of serum pgin(8.95+0.06 Vs 8.88+0.07 P<0.01) ;
GPX nmol NADPH oxidized/min/mgm of serum proteins(8.32+ 0.38 Vs 52.95+ 0.32 P<0.01
respectively). The mean Pack Years in Moderate COPQroup is more thus indicating
smoking induced Oxidant Anti-Oxidant imbalance in dsease severity as compared to Mild
COPD group in which the Pack Years were less. In gsent study in COPD patients MDA
correlated inversely with SOD (r=-0.744,p=0.01),Caflase(r=0.346,p=0.01),GPX(r=-
0.682,p=0.01),FEV1(r=-0.446,p=0.05) and FEV1% Pretted(r=-0.567,p=0.01) The present
study indicates that severity of oxidative stresssiassociated with lung function decline and
also decrease in the anti oxidant enzymes levels wfh in part also contribute to disease se-
verity.
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Introduction balance the severity of COPD is expected to inereas
Membrane lipids are highly susceptible to free cali
COPD is a major public health problem and is pteigc damage which is found to be highly detrimental e t
to rank third leading cause of deaths globallyliy year ~ functioning of the Cell [6]. Malondialdehyde is eopuct
2030[1]. An imbalance between oxidant anti-oxidaliaty ~ Of lipid peroxidation and an indirect measure eefradi-
an important role in pathophysiology of COPD[2,3M4] cal activity in bodyOxidative injury resulting from a lack
physiological conditions, antioxidant defense maigras ~ Of antioxidants in the body, may at least, in pb#,re-
maintain a low steady-state concentration of femticals lated to reduced FEV; and, thus, they contributairitow
in the cells and their activities are preciselyulaged [5].  obstruction [7]. The present study was undertakegv-
Very few studies have compared the Oxidant Antiluate the oxidant anti oxidant levels in Mild anddérate
Oxidant imbalance in Mild and Moderate COPD. Mild COPD patients and also assess the correlation oA MD
COPD is usually asymptomatic with low levels ofded ~ With Anti-Oxidant enzymes and lung functions in dDP
tive stress but with increase in Oxidant Anti-Oxitlan- ~ patients.
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Methods

The present study was conducted in Department of
Physiology,]NMC, between May to September 2009.
All the patients included in the study were taken
from TB and Chest Diseases OPD JNMC, AMU
,Aligarh. The Study was approved by the Board of
Studies, and Institutional Ethical Committee clear-
ance was obtained. The lung functions were done
using Mir Spirolab II spirometer and the patients
with COPD were selected and grouped into Mild and
Moderate severity group according to the guidelines
of GOLD[8]. Subjects over 18 years of age with no
history of Bronchial Asthma, Diabetes Mellitus, Hy-
per-tension, Lung Cancer, Cardiovascular and Renal
Diseases, and other diseases in which Oxidative
Stress has been documented to be a causative fac-
tor, were included in the study. Subjects taking an-
tioxidants were excluded. Estimation of Catalase
was done by the method of Aebi [9]. Estimation of
Glutathione Peroxidase was done by the method of
Paglia and Valentine[10]. Estimation of Superoxide
Dismutase was done by method of McCord and Fri-
dovich[11]. Activity of Catalase was estimated as
units/mgm of Serum Proteins; Superoxide Dismu-
tase was estimated as units/mgm of Serum Pro-
teins, and Glutathione Peroxidase was estimated as
nmol NADPH oxidized/min/mgm of Serum Pro-
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teins. MDA wasestimated according to the method
of Philpot [12]. The levels were estimated as
nmol/ml. Protein was estimated using Lowry me-
thod[13].

All study parameters were expressed as meanzsthndar
deviation. Student’s t test was used to comparentens
between two groups. Pearson’s correlation test weasl

to find the correlation of MDA with Anti Oxidant en
zymes and lung functions. P value of < 0.05 wasras
statistically significant.

Results

73 Subjects (48 male and 25 females) with COPD were
selected and grouped into Mild (32,M/F 24/8) anddMo
erate (41,M/F 24/17) groups . The mean age of mild
COPD group was 39.78+9.70 while that of Moderate
COPD group was 42.19%15 years. All the subjects who
participated in the study were smokers and the meah
years in Moderate COPD group was higher as compared
to Mild COPD group( 17.0748.53 Vs 11.62 +4.22). BMI
was significantly reduced in Moderate COPD group as
compared to Mild COPD group (p=0.001)[table 1 ahd 2
The spirometric values namely FVC,FEV1,FEV1/FVC %
and FEV1 % Predicted were significantly lower in d4o
erate COPD group in comparison with those havinlgl Mi
COPD(P<0.001 for all)[table 3].

Table 1. Anthropometry

Study group Age(years) Sex Height(cm) Weight(k BMI(Kg/m 2)
9) *
male female
Mild COPD(n=32) 39.78+9.70 24(75%) 8(25%) 164.1%55. 60+6.27 22.39+2.68
Moderate COPD(n=41) 42.19+ 15 24(58.53%) 17(4147%162.73+7.49 53.04+7.50 20.07+2.90

* BMI is significantly reduced in Moderate COPD group as compared to Mild COPD group(p=0.001)

Table 2. Pack years

Pack Years Mild COPD Moderate COPD
Number of sticks/20 x years 11.62+ 4.22 17.07+ 8.53
Table 3. Pulmonary Functions

Study group Mild COPD Moderate COPD P
FVC(liters) 3.97 +0.86 3.05 +0.73 <0.001
FEV1(liters) 2.47+0.47 1.88+ 0.46 <0.001
FEV1/FVC(%) 63.20 £6.21 61.27+ 4.96 <0.001
FEV1 % Predicted 81.06 +5.29 62.48 £6.57 <0.001
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Oxidative Sressin Mild and Moderate COPD.

Table 4. MDA and Anti Oxidant Enzymes

Parameter Mild COPD  Moderate COPD P
SOD(units/mgm of serum proteins) 9.19+0.09 8.0%8 <0.001
Catalase(units/mgm of serum proteins) 8.95 £0.06 8880.07 <0.001
GPX(nmol NADPH oxidized/min/mgm of serum proteins) 54.32+0.38 52.95+ 0.32 <0.001
MDA(nmol/ml) 1.18 +0.05 1.32+ 0.06 <0.001

Table 5. Correlation of MDA with Anti oxidant enzymes and lung functionsin COPD cases

Parameter r P Value
SOD -0.744 0.01
Catalase -0.346 0.01
GPX -0.682 0.01
FEV1 -0.446 0.05
FEV1 % Predicted -0.567 0.01

tion and alters repair mechanisms. The explandton
The estimated values of GPX, SOD and Catalase wereduced SOD activity is a possible direct inactovabf
significantly lower (p<0.001 for all) in ModerateOPD
group but the levels of MDA were higher(p<0.001tie  the enzyme by hydrogen peroxide or by the supeeoxid
same as compared to Mild COPD group(table 4). Imanion itself [18,19].Various studies have repoitteat the
COPD patients MDA correlated inversely with SOD-(r= plasma levels of MDA are increased in healthy smoke
0.744,p=0.01),Catalase(r=0.346,p=0.01),GPX(r=-0.682 and in patients with COPD[20,21]. A study condudbgd
p=0.01), FEV1 (r=-0.446,p=0.05)and FEV1% PredictedBirgul | et al, 2007, showed that MDA levels argrsfi-

(r=-0.567,p=0.01)[Table 5]. cantly higher in smokers than in non- smokers[2Z]A
Solak et al, 2005, reported an increase in MDA lkwed
Discussion decrease in GPX activity in smokers, as compared to

healthy non-smokers[23]. Yessica D et al, 2009010l

In present study, the severity of COPD has beendou @n increase in MDA levels in all stages of COPDesity,
increasing with increase in the mean Pack Yedrgleh- @S compared to healthy controls[24]. Premanand &, et
tifies smoking as a risk factor. Airway obstructionpa- 1994, reported in elevated levels of MDA with comeo
tients with COPD is thought to occur in susceptiblel@nt reduction in GPX activity in respiratory disea[25].
smokers as a result of years of accelerated deatine Nadeem et al, 2005, reported an increase in MDA&l&ev
FEV1. In non-smokers, the FEV1 declines at a ra@0e N COPD patients, as compared to healthy non-sngokin
30 mlfyear [14]. Smokers have an accelerated dedtin controls. They f_ound an increase in _Ievels of SChta-
FEV1 and the rate increases with increasing numbkrs 1as€ and GPX in severe COPD patients, as compared t
cigarettes smoked. Reported changes in patiertts wiModerate COPD patients[26].A study conducted by-Klu
COPD, range between 48-91ml/year[15]. In the preserfhova Z et al, 2007, showed a decrease in GPXitgctiv
study BMI was significantly reduced in Moderate @p and higher MDA levels in patients with Severe COPD,
group as compared to Mild COPD group (p=0.001). LowFompared to Moderate COPD[27]. We have studied the
BMI may be attributed to skeletal muscle atrophyl an Oxidant Anti-Oxidant imbalance in Mild and Moderate
weight loss [16].Malnutrition and unexplained weitgss ~COPD and in accordance with the above studies we ha
are also known with more advanced COPD. Although wéPund that oxidative stress increases as diseasitye
have not included inflammatory markers or correlate increases. Sethi JM et al[28] , reported that highe
BMI with lung function decline, MDA or Anti Oxidant SMOking intensity, greater will be the decline iBA.
enzymes levels but possible explanation coulchaethe ~We have also found decline in lung functions inoder-
Pack Years is more in the Moderate COPD group whicR® COPD group as compared to Mild COPD group
may result in the present findings. We have founrad the ~ Which is explained on the basis of interplay ofanfma-
Moderate COPD Patients have higher Oxidant Antifion, remodeling, bronchospasm, mucus hyperseaetio
Oxidant imbalance as compared to patients havirig Mi 0SS of elastic recoil and increased airway rescare-
COPD. Cigarette smoke contains more than 6000 ehenulting in progressive reduction in the expiratarflow.

cal compounds, and both free radicals and oxidares Movahed M et al in 2007 reported increase in pulanpn

present in abundance [17]. Smoking induces inflamm SYMPtoms once ten pack years' history is reach¢dp29
study shows inverse correlation of MDA with lungifu
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tions and antioxidant enzymes in COPD patientserss
correlation between lung functions and MDA haverbee 8.
demonstrated [30, 31]. As oxidative stress increase
MDA would be expected to increase [32]. In present
study smokers with COPD have higher MDA levels
which probably resulted due to smoking induced aaldi
chain reaction leading to lipid peroxidation of m@ane
phospholipids, altering cellular physiology. Simijain-
crease in MDA and decrease anti oxidant enzymes hav
been reported in COPD patients compared to healthy 11
smokers/controls[33,23]. Liu Ling Yun et al [34]e-r
ported an increase in MDA and decreased levelsOdd S

and GPX in stable and acute exacerbation in COPI‘i)Z_

group.

13.

In conclusion on the basis of study the increagagk
years contribute to disease severity. Oxidant Ariixi-

dant imbalance is more in Moderate COPD as compareg,

to Mild COPD. The levels of lipid peroxidation biamker

MDA correlate negatively with lung functions andtian 15.

oxidant defenses in body.

Limitations and drawbacks: The study is not freenfr 16.

selection bias and sample size is small. The shadds
comparison of results with healthy non smokers and

smokers without COPD. Socioeconomic status, camtrib 17-

tory/ risk factors resulting in COPD need to beleated.
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