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Abstract :Abstract :Abstract :Abstract :Abstract : The present study was planned to asses the levels of oxidant
and antioxidant in asthmatic patients and to evaluate the existence of
correlation between oxidant-antioxidant levels and pulmonary function test.
Asthma is a well know chronic inflammatory disorder where disturbances
in the oxidative system have been observed. To investigate the oxidative
stress plasma malondialdehyde and ascorbic acid (Vitamin C) were measured.
FEV1, FEV1% and PEFR values were taken with computerized spirometry.
Results revealed statistically significantly reduced PFT values (***P<0.001)
in asthmatics. Increase serum MDA (***P<0.001) and decrease vitamin C
(***P<0.001) in patients suggestive of oxidative imbalance in asthma was
revealed. However no correlation was found between PFT and oxidative
stress indicators. The study thus supported the emerging concept of free
radical injury in asthma and therefore a thought can be given to whether
antioxidant supply could have a beneficial impact on the free radical induced
injury and improvement of respiratory reserve in Asthmatics.
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INTRODUCTION

The earth, fire, water, space and wind
are the unparalleled forces of nature. When
the season changes, the mist and fog play a
symphony with the five elements. One can
walk on the clouds and breathe-in the
greens .  But ,  l i fe  i s  not  the  same for
everyone. There are people who can’t even
breathe-in the necessary air to live with

changing seasons and then, there are few
unfortunate ones who have difficulty in
breathing perennially. These people are
destined to live with an incurable, though
treatable episodic airway disease called
“bronchial asthma”. Each inhalation taken
seems like a gift of life for a patient of
asthma.

Another important aspect associated with
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Asthma is  the  ro le  o f  f ree  radicals .
Disturbances in the oxidative system in the
asthmatic patients have been observed (1).
The lungs are directly exposed to very high
amount of oxygen, it is imperative for the
organ to possess the defense against possible
oxidative challenge. The lungs are therefore
endowed with an armamentarium of a
battery  o f  endogenous  agents  ca l led
antioxidants. The antioxidants helps the
lungs ward off the deleterious consequences
of a wide variety of oxidants/reactive oxygen
species. The major non enzymatic antioxidants
of the lungs are glutathione, vitamin C,
vitamin E, beta-carotene, uric acid and the
enzymatic antioxidants are super oxide
dismutase, catalase, peroxidase. Aberrations
in oxidants: antioxidants balance can lead to
asthma (2).

Free radical injury specifically lipid
peroxidation is believe to contribute to
pathphysiology of asthma (3). Free radicals
by their unstable and transient nature are
difficult to measure directly. Their tendency
to cause lipid peroxidation has been used
as an indirect measure. Increase lipid
peroxidation is correlated with increase free
radical activity and MDA is a widely used
marker of lipid peroxidation. Its level is
known to be elevated in asthma (4). The
antioxidant defense systems are often
examined as an indirect marker of oxidative
injury. Ascorbic Acid is the first line of
defense in plasma against lipid peroxidation
and scavenges the free radicals (5). It is
found to be decreased in asthma. Ochs
Balcom (6) in a cross-sectional study explored
the association of antioxidant nutrients and
markers of oxidative stress with forced
expiratory volume in the f irst  second
(FEV1%) and forced vital capacity (FVC %)

and observed that imbalance in antioxidant/
oxidant status is associated with chronic
airflow limitation, and that dietary habits
and/or oxidative stress play contributing
roles. The pulmonary functions are decreased
in asthma, in the present work PFT showing
the ventilation status are performed as a
tool for testing.

The present study is attempted to find
out the existence of oxidant antioxidant
imbalance in asthma and to evaluate if there
is any correlation between this oxidative
stress and magnitude of dysfunction in
pulmonary function in asthmatics.

MATERIAL AND METHODS

The study work was carried out on 40
male asthmatic patients attending the
asthma clinic in the CHEST& TB OPD of
IGGMC, Nagpur, in the age group of 30-45
after the institutional ethical committee
clearance. Only diagnosed cases, criteria
being bronchodilator reversibility test (post
bronchodilator FEV1 > 200 ml or 12% of
baseline) (7), were enrolled in the study after
informed consent.

Age, height, weight matched 40 healthy
males were taken for comparison.

Exc lus ion  c r i ter iaExc lus ion  c r i ter iaExc lus ion  c r i ter iaExc lus ion  c r i ter iaExc lus ion  c r i ter ia :::::

1. Subjects who have chronic respiratory
i l lness  other  than asthma l ike
bronchiactesis, emphysema, pulmonary
tuberculosis, tropical eosinophilia etc.

2. Subjects having cardiovascular disease.

3. Subjects with altered plasma vitamin c
levels for reasons other than asthma such
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significantly decreased level of vitamin C
while, consistently  high level  of MDA in
study group  in comparison to control group.
Significantly decreased pulmonary function
parameters are found in the study group
(Table III).

The results of the study are as follows :

No significant correlation was found
between Vitamin C and PFT variables as well

as sickle cell disease, diabetes mellitus,
cancer where free radical injury may
alter vitamin C level were excluded.

4. Smokers, alcoholics.

Inc lus ion  c r i ter iaInc lus ion  c r i ter iaInc lus ion  c r i ter iaInc lus ion  c r i ter iaInc lus ion  c r i ter ia :::::

1. Age group between 30 and 45 males were
taken for study.

2. Known case of asthmatic patients on
treatment (A positive bronchodilator
reversibility test showing an increase in
FEV1 by more than 12% and at least more
than 200ml in comparison to base line
value).

Pulmonary function test were done by
computerized spirometer (SIROLAB-2) in
sitting position with nose clip. FEV1, FEV1%,
& PEFR were taken for study.

Serum samples were analyzed for ascorbic
acid using bakemans spectrophotometer (8)
and MDA based on colorimetric method (9).

Stat i s t i ca l  analys is  o f  dataStat is t i ca l  analys is  o f  dataStat is t i ca l  analys is  o f  dataStat is t i ca l  analys is  o f  dataStat is t i ca l  analys is  o f  data

Mean and standard deviation were
calculated and significance of difference was
tested statistically by the unpaired students
‘t’ test (9). P<0.05 was taken to be significant.
Linear correlation between Vitamin C, MDA
and PFT variables were analyzed using
pearson coefficient of correlation.

RESULTS

As seen in TABLE I both the groups are
comparable without statistically significant
difference at base line. TABLE II depicts

TABLE I : Age & anthropometric parameters of
subjects of control & study groups.

Parameters Control Study P
group group value

Age (years) 37.55±5.84 38.38±6.10 0.54
Body weight (kg) 56.30±4.30 56.05±5.12 0.81
BMI (kg/m2) 20.05±1.79 20.76±5.36 0.43

Date presented are Mean±SD.
BMI : Body Mass Index.

TABLE II : Oxidative stress indicators in control and
study group.

Parameters Control Study P
group group value

Vitamin C (mg/l) 0.93±0.08 0.55±0.07 <0.001***
MDA (µmol/l) 1.66±0.26 3.15±0.53 <0.001***

Date presented are Mean±SD.

TABLE III : Pulmonary function test in control and
study group.

Parameters Control Study P
group group value

FEV1 (lit) 3.30± 0.44 1.87± 0.39 <0.001***
FEV1 (%) 87.76± 6.79 62.31± 5.21 <0.001***
PEFR (L/s) 8.48± 0.89 4.36± 1.23 <0.001***

Date presented are Mean±SD.
FEV1 : Forced expiratory volume in 1 second in litre,
PEFR : Peak expiratory flow rate in litre/second.
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as among MDA and PFT. Also no correlation
was found between Vitamin C and MDA
(Tables IV & V, Scatter diagram as in
Fig. 1).

TABLE IV : Showing correlation of vitamin c with
pulmonary function test.

PFT Parameters Study Group
(n=40)

FEV1 r 0.12
p 0.16

FEV1 % r 0.23
p 0.15

PEFR r –0.01
p 0.16

TABLE V : Showing corre lat ion  o f  MDA with
pulmonary function test

PFT Parameters Study Group
(n=40)

FEV1 r –0.48
p 0.14

FEV1 % r –0.34
p 0.15

PEFR r –0.01
p 0.16

r :  corre lat ion  coe f f i c ient ,  p :  probabi l i ty ,
n : numbers of observations.

DISCUSSION

Asthma is a disease characterized by wide
variation over short period of  t ime in
resistance to flow of air in intrapulmonary

airways. Another aspect of asthma is the role
of free radicals. Chronic immuno-allergic
inflammatory reaction plays a key role in
the pathogenesis of asthma.

The study revealed raised MDA level in
asthmatic patients thus supporting the view
of oxidative stress involved in asthma.
Are study maintains fair correlation with
the findings of work done in the past.
Shanmusgasundaram (10) concluded in his
studies that lipid per oxidation products is
higher and serum levels of antioxidant
vitamins are significantly decreased in
Bronchial Asthma. Wood (3) also supported
the conclusion of oxidative stress in asthma
along with disturbed antioxidant status.
Nadeem (11) investigated range of oxidants
and antioxidants in patients with bronchial
asthma to create a comprehensive picture of
oxidant-antioxidants imbalance. Asthmatic
pat ients  showed increased superoxide
generat ion from leucocytes ,  increased
nitrites and lipid peroxidation products
indicating increased oxidative stress and
decreased glutathione peroxidase activity in
red blood cells, thus concluding that there
are alterations in a wide array of oxidants
and antioxidants with balance towards
increased oxidative stress in asthma. Sharma
(4) studied the levels of free oxygen radicals
in children with bronchial asthma during
attack and symptom free period by estimating
serum MDA levels and concluded that serum
MDA levels were highest at the time of
admission and decreased 24-48 hours with
treatment but MDA levels continued to
remain higher than controls indicating
thereby the relation of level of serum MDA
with that of the underlying inflammatory
process in bronchial asthma. Vural (12)
est imated l ip id  peroxidat ion (LPO) ,

Fig. 1 : Scatter plot  showing lack of  association
(r=0.08; P=0.16) between Vitamin c and MDA.
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Glutathione peroxide (GSH-Px), Superoxide
dismutase and Vitamin C levels in patients
with bronchial asthma and controls and
suggested that alterations in a wide array of
oxidants and antioxidants with balances
shifting towards increased oxidative stress
in bronchial asthma.

The extent of lipid per oxidation denotes
the amount of free radicals generated which
have not been probably scavenged by defense
mechanism. Lipid per oxidation may not be
related to primary tissue injury but may
amplify the original injury. Joel Schwartz
(13) assessed the relationship between
dietary Vitamin C intake and level of
pulmonary function (Forced expiratory
volume in 1sec FEV1) in 2526 adults and
found there were positive and significant
association of dietary Vitamin C intake and
the level of FEV1. These data are consistent
with the hypothesis that Vitamin C intake
has a protective effect on pulmonary function.
Kongerud (14) performed induced sputum
(IS) in a group of mild asthmatics (n=16) and
healthy controls (n=18) in order to compare
constitutive levels of antioxidants in the
airways of these two groups. They reported
that asthmatics had significantly decreased
AA [ascorbic acid] in both the cellular (17±3
ng/10(6) cells vs. 40±4 ng/10(6) cells) and
fluid-phase fraction (616±152 ng/ml vs.
937±161 ng/ml) of the IS sample compared
to normal’s. No differences were found with
glutathione (GSH) and alpha-tocopherol.
These results suggest that a deficiency may
be either an underlying factor  in the
pathophysiology of asthma or a response to
asthmatic airways inflammation.

Vitamin C scavenges the free radicals by
forming ascorbyl radial which is stable and

fairly non reactive and also is a regenerating
agent for Vitamin E. It is also a part
Glutathione  peroxidase  path way for
repairing oxidative damage to the lipid
membrane (5).

Another reason for decrease in the
vitamin is, being water soluble not stored in
the body as well as no additional dietary or
medicinal supplementation is provided to the
patient. Thus conclusively even with normal
dietary intake patient have low level due to
increase expenditure in asthmatics like
acting as a strong reducing agent providing
protection from free radical injury, helping
in regeneration of Vitamin E, immunological
functions, prevention in chronic diseases.
Ascorbic acid stimulates phagocytic action of
leucocytes and helps formation of antibodies.
Study done by Sagun (15) showed that
Vitamin C enters  mitochondria  v ia
facilitative glucose transporter 1 (Glut 1)
in the oxidized form, dehydro ascorbic
acid (DHA) and accumulates inside the
mitochondria as mitochondrial ascorbic acid
(mtAA) and protects mitochondria from
oxidative injury.

Burns (16) examined the association of
dietary factors (fruit, vegetables, Vitamins
C and E, beta-carotene, retinol, n-3 fatty
acids) with respiratory health in a cohort of
2,112 students assessed the associations
between dietary factors and pulmonary
funct ion with  l inear  mixed models ,
and respiratory symptoms with logistic
regression using generalized estimating
equations (GEE), adjusted for individual and
group level covariates and observed low
dietary fruit intake was associated with lower
forced expiratory flow in one second (–1.3%;
95% CI: –2.4%, –0.2%) and increased odds of
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chronic bronchitic symptoms (OR=1.36; 95%
CI: 1.03, 1.73) compared with higher intake
Ford ES (17)  a lso  studied  the  serum
concentration of antioxidants in asthma and
reported that Vitamin C concentration were
low among people with current or former
asthma than among people who never had
asthma (P=0.014). Ochs Balcom (6) in a cross-
sectional study explored the association of
ant ioxidant  nutr ients  and markers  o f
oxidative stress with forced expiratory
volume in the first second (FEV1%) and forced
vital capacity (FVC %). The study data
included 218 persons with chronic airflow
limitation recruited randomly from the
general population, after adjustment for
covariates ,  mult ip le  l inear  regress ion
analys is  showed that  serum beta-
cryptoxanthin, lutein/zeaxanthin, and retinol,
and dietary beta-carotene, beta-cryptoxanthin,
lutein/zeaxanthin, Vitamin C and lycopene
were positively associated with FEV1%
(P<0.05, all associations). Serum vitamins
beta-cryptoxanthin, lutein/zeaxanthin, and
lycopene, and dietary beta-cryptoxanthin,
beta-carotene ,  Vitamin C and lute in /
zeaxanthin were positively associated with
FVC% (P<0.05, all associations). Erythrocytic
glutathione was negatively associated with
FEV1%, while plasma thiobarbituric acid-
reactive substances (TBARS) were negatively
associated with FVC% (P<0.05). These results
support the hypothesis that an imbalance
in antioxidant/oxidant status is associated
with chronic airflow limitation, and that
dietary habits and/or oxidative stress play
contributing roles, thereby supporting our
present study.

No corre lat ion  was  found between
oxidative stress indicators and PFT. This
could be due to the following reasons.

1. Age

2. Duration/Length of the disease

3. Susceptibility of the individual

4. Rate of deterioration

The response given to the allergen also
var ies  f rom person to  person.  Also
importantly the treatment that is given to
the patient is providing symptomatic relief
and to some extent controlling inflammation.
But no definite radical cure is given to the
injury, which means that underlying disease
process is on going. Thus considering the
above facts their need not be correlation
between PFT parameters and oxidative
stress indicators.

C o n c l u s i o nC o n c l u s i o nC o n c l u s i o nC o n c l u s i o nC o n c l u s i o n

This finding of raised level of oxidants
and s imultaneously  decrease  level  o f
ant ioxidants  suggest  the  presence  o f
oxidative injury. The respiratory reserve of
the patient gradually goes on decreasing as
reflected in PFT. Exposure to allergen and
broncho constriction is one side, but even if
there is no exposure to allergen i.e. the
disease is in the sub clinical or non attack
state still the body immunity is providing a
protective front to repair the already existing
injuries. This leads to remodeling which is
a feature of asthma. The deterioration in
PFT is  due  to  the  process  o f  a irway
remodeling in asthma (18). From the work
done we can hypothesize that a corresponding
supply of Vitamin C may protect the lungs
tissue against reactive oxygen species
induced injury, adverse respiratory effect and
improve the prognosis for bronchial asthma.
Consumption of fresh fruits have beneficial
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impact on lung function among  children
,fruits rich in Vitamin C  has been related
to decrease in the prevalence of asthma and
high lung function. It is also related to
decrease in airway hyper reactivity and
improve lung function in adults as well.
Forast iere  (19)  a lso  supported  that
consumption of fruits rich in vitamin c may
reduce wheezing symptoms in children.

Thought can also be given whether periodical
MDA estimation can be qualified as a good
marker of parenchymal damage. Finally
further study is  needed to prove that
antioxidant supplementation could have
beneficial impact on pulmonary function and
may improve the prognosis in bronchial
asthma and other respiratory diseases
involving free radical injury.
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