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Abstract
Lungs are the only organs which are continuously exposed to external environment through the process of breathing. The
cigarette smoking is main leading cause of various morbidities related to lungs. Adenosine deaminase (ADA) and alpha-1
antitrypsin (A1AT) are the two very important parameters of which ADA is required for maintaining proper immunity and A1AT
is required for resolving oxidant stress on lungs by various mechanism. In the present study we evaluated the level of these
parameters in active cigarette smokers without lung disease and COPD patients, and found that ADA level was significantly high
in healthy smokers and COPD patients as compared to healthy controls (P<0.001). Whereas significantly lower levels of alfa-1
antitrypsin (P<0.001) as compared to healthy controls. The present study consist of total 100 subjects as healthy controls, 6o as
active smokers and 6o as COPD patients. We also assessed effect of vitamin E supplementation in smokers and COPD patients. It
has been found that there is significant recovery in the above mentioned parameters after treatment with vitamin E; confirming
protective antioxidant role of vitamin E. Thus the present study confirmed the deliberate overactivity of adenosine deaminase and
decreased activity of alpha-1 antitrypsin in COPD patients and smokers leading to oxidative stress and various lung diseases.
Keywords: Adenosine deaminase, Alpha-1 antitrypsin, Chronic obstructive pulmonary diseases (COPD), Vitamin E and
Cigarette smoke (CS).

Introduction
The cigarette smoke contains thousands of toxic
chemicals including 43 cancer causing carcinogens and
more than 400 toxins these includes nicotine, tar,
carbon monoxide, acetone, vinyl chloride, 1Nitrosodimethylamine, hydrogen cyanide, arsenic,
nitric oxide and many others. Toxins in tobacco smoke
harm the body once they enter through the nose or
mouth. They damage tissue and cells all the way to the
from mouth to lungs. When smoke is inhaled, toxic
chemicals are absorbed in the lungs. As a result,
smoking causes various lung diseases, including
chronic obstructive pulmonary disease (COPD) in
chronic smokers; and increases the risk for respiratory
infections.1,2 Smoking is a widespread behavior among
adolescents and a major subject of discussion all around
the globe. In various studies, It is been reported that
more than 15% of all smokers and about 26% of heavy
smokers leads to Chronic Obstructive Pulmonary
Disease (COPD), typically characterized by persistent
airflow obstruction and chronic inflammation of the
airways. Thus COPD symptomatically can lead to small
airway disease (obstructive bronchiolitis) or
parenchymal destruction (emphysema) depending upon
level of destruction.3-6
Adenosine deaminase one of the crucial enzyme is
also known as adenosine aminohydrolase which is
involved in purine metabolism. It has significant role in
proper maintenance of immune system.7 It has got two

forms of isoenzymes ADA1 & ADA2 which are located
on different genes.8 In humans ADA1 is Zn binding
protein and its activity is in lymphocytes and
macrophages. But the other is o form type i.e. ADA2;
very little is known about this form of ADA and it
might be having role in monocytes.9,10
At present only few studies are reported regarding
ADA activity among smokers and smoking induced
diseases.11
Alpha-1 antitrypsin (A1AT) is a protein belonged
to the serpin superfamily. It is located in SERPINA 1
gene in humans. It is protease inhibitor, also known as
alpha-1 proteinase inhibitor; as it inhibits proteases not
just trypsin.
It is found that posttranslational modifications of
alpha-1 antitrypsin in patients with chronic obstructive
pulmonary disease, is that of oxidation, might be
because of exposure to cigarette smoke toxins. Reactive
oxygen and nitrogen species, which are increased in
smokers, may target and modify the alpha-1
antitrypsin.12 Alpha-1 antitrypsin deficiency is inherited
disorder, characterized by low serum level of alpha-1
antitrypsin below the reference range of 90–200 mg/dl.
A1AT neutralizes the activity of neutrophil elastase, a
protease that destroys elastin and other connective
tissue components in the lung; however, a deficiency of
alpha-1antitrypsin represents an imbalance in elastase
and increases the risk of emphysema because of lung
destruction.13,14
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In the present study, we assessed the levels of
ADA and A1AT in the healthy smokers and well
established COPD patients; compared with healthy
controls. We also evaluated the effect of vitamin E
supplementation in counteracting cigarette smoke
toxins in vivo in above groups.
Aims and Objectives
The present work was planned to study interaction
of cigarette smoke with following parameters were
given as below:
1. To known the presences of possible damage by
cigarette smoke by analysing level of alfa-1
antitrypsin.
2. To evaluate alteration due to cigarette smoke by
estimating concentration of adenosine deaminase.
3. To analyse the non enzymatic antioxidant vitamin
E in smokers and patients with COPD.
Material and Method
The present study was conducted in the
Department of Biochemistry, Dr. Vithalrao Vikhe Patil
foundation’s
Medical
College
and
Hospital
Ahmednagar. Total duration of study is 3 years. It is a
original study type. The patients selected for the present
study were attending indoor/outdoor patient department
from Dr. Vithalrao Vikhe Patil Memorial Hospital,
Ahmednagar.
Exclusion Criteria: Smokers with Hypertension,
Malignancy, Cardiac failure, recent surgery, severe
endocrine, hepatic, renal diseases or lung disorders
were excluded.
Inclusion Criteria: In our study, we divided subjects in
three groups as follows:
Healthy Smokers Subjects: All smokers were active
smokers without any lung disease. 60 healthy smokers
with smoking history of more than 10-20 cigarettes per
day for more than last two years, in the age group of
20-60 years were included. Their thorough examination
was done at our hospital by chest & TB physicians,
they undergone complete physical examination and
required investigations viz spirometry etc. The healthy
smokers were shown all tests within normal limit and
were completely symptoms free.
Established COPD Subjects: As well as 60 well
established, smoking induced COPD patients were
included in the study. They were having smoking habit
of 10-20 cigarettes per day for more than last two years
and showed COPD on examination. They were
diagnosed by our hospital Chest &TB physicians after
their complete physical examination and investigation
including spirometry. Patients in the clinically stable
phase of disease with FEV1/FVC < 70% and having
COPD more than 2 years were included. Active
underlying cause of COPD patients were active
smoking, environmental pollution, atopy, tuberculosis.

The Healthy Control Subjects: Above two groups
were compared with 100 healthy control subjects. The
control subjects were completely healthy, nonsmokers
and showed no abnormality on clinical examinations
and were completely symptom less. Informed consent
was obtained from each participant in the present study.
The study was cleared by institutional ethics committee.
5 ml blood was collected from each subject in the
plain bulb and serum were collected from respective
bulbs by centrifugation at 3000 rpm for 10 minutes at
room temperature. All samples were analysed on the
same day of collection.
The activity of serum alpha-1 antitrypsin (A1AT)
was assayed by immune diffusion method of Macini
using Kits of Bioscientofica Co. Argentina;15 and serum
adenosine deaminase (ADA) activity was assayed by
Giusti G. L. method.16 The serum vitamin E (αTocopherol) was estimated by the method of Baker and
Frank.17 Initial base line investigation were carried out.
The healthy smoker and established COPD subject
groups were given supplementation of vitamin E (Cap
Evion-E Merck) 400 mg twice daily for 8 weeks. After
this supplementation healthy smokers and COPD group
subject’s were checked for alpha-1 antitrypsin level and
adenosine deaminase activity and compared with each
other, base line results and controls statistically.
Statistical analysis was carried out using student
unpaired ‘t’ test. Probability values <0.05 was
considered as significant. Also data were expressed in
mean ± SD form.
Results
In this study, we studied different parameters to
understand interaction of cigarette smoke with serum
levels of adenosine deaminase, alfa-1 antitrypsin and
vitamin E. In this study we found that vitamin E, which
is crucial antioxidant vitamin was found to be
significantly decreased in healthy smokers and COPD
patients (P<0.001) (Fig. 1). At the same time adenosine
deaminase level was significantly higher in healthy
smokers and COPD patients (P<0.001). Alfa-1
antitrypsin levels signficantly decreased in both healthy
smokers and COPD patients (P<0.001) (Fig. 2). We
also studied the effect of vitamin E supplementation in
above said groups and found that there was significant
recovery in levels of serum adenosine deaminase and
alfa-1 antitrypsin levels in healthy controls and COPD
patients (Table 1).
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Table 1: The levels of serum adenosine deaminase and alpha-1 Antitrypsin in defferent groups before and
after regular supplementation of vitamin E
S. No. Parameter
Healthy
Smokers
COPD
control
Before Vit. E
After Vit. E
Before Vit. E After Vit. E
Suppli.
Suppli.
Suppli.
Suppli.
1.
Vitamin E
0.927 ± 0.12
0.31 ± 0.09*
0.88 ± 0.06*
0.36 ± 0.05*
0.91 ± 0.07*
(mg/dl)
2.
Adenosine
16.01 ± 1.61
25.78 ± 0.78*
16.66 ± 0.71* 28.01 ± 3.81* 19.2 ± 0.70*
Deaminase
(IU/L)
3.
Alfa-1
146 ± 23.12 132.26 ± 18.78* 140.6 ± 13.45* 106.4 ± 9.1* 121.26 ± 2.18*
Antitrypsin
(mg/dl)
All values are expressed as Mean ± SD. (*P<0.001)

Fig. 1: The level of Alpha-1 Antitrypsin (A1AT) (mg/dl) in healthy smokers and COPD subjects
(*P<0.001 as compared to healthy controls.)

Fig. 2: The level of Adenosine Deaminase (ADA) (IU/L) in healthy smokers and COPD subjects
*P<0.001 as compared to healthy controls.
is a major cause of chronic morbidity and mortality
throughout the globe. The chronic airflow limitation is
Discussion
caused by a mixture of small airway obstructive
The cigarette smoking is the leading and yet
bronchiolitis and parenchymal destruction in the form
preventable cause of Chronic Obstructive Pulmonary
of emphysema. Globally, COPD is the 3rd leading
Disease (COPD) due to chronic smoking habits. COPD
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cause of death and the 5th leading cause of loss of
‘Disability Adjusted Life Years’ (DALYs) as per
projection of the Global Burden of Disease Study
(GBDS).18
Alpha-1 antitrypsin is protein of serpina family. It
has 394 amino acids in its structure and 3 carbohydrate
side chains attached to asparagines. The amino acid
methionine is present at position 358. It is susceptible to
get converted to methionine sulfoxide by oxidants
present in cigarette smoke, converting it to much less
potent inhibitor of neutrophil elastase.19
Adenosine deaminase (ADA) also known as
adenosine aminohydrolase plays crucial role in purine
metabolism. It which catalyses the deamination of
adenosine to inosine. It is been said to play the primary
role in development and maintenance of immunity.
Different studies demonstrated change in ADA
activities in pleural fluid of patients with COPD; which
are more commonly associated with cigarette smoking
habit.20 One more study also shows increased ADA
activity in cigarette smokers compared to healthy nonsmokers which suggest its role in mediating some of the
chronic health hazards of smoking like COPD, TB and
other lung diseases; which were found to be associated
with an increased levels of ADA and also reported
positive correlation between pack size and ADA
activity.21 In another study, it is found that in diabetic
patients ADA was raised due to oxidant stress in
diabetics, which was decreased after antioxidant
therapy.22
Vitamin E is a lipid soluble chain breaking
antioxidant vitamin that prevents lipid peroxidation.
Although cigarette smoke is a potent source of
oxidative stress that depletes vitamin E and other
antioxidants in vitro it is not clearly known whether it
has a similar effect in vivo particularly in human
beings. One review study discussed the role of cigarette
smoke on gamma- tocopherol nitration, its effect on
alpha –tocopherol biokinetics in smokers, and the
changes in the synthesis plasma concentrations and
urinary excretion of the vitamin E metabolite in
cigarette smokers.23
In one more study, it was found that the daily
supplementation of 200 mg of vitamin E for 8 weeks
improved the oxidative stress state in cigarette
smokers.24
Conclusion
Thus with the findings in the results, the present
study concluded the release of adenosine deaminase
from lung tissue suggesting lung parenchymal damage
in cigarette smokers because of oxidant stress in smoke.
There was also severe deficiency of alpha-1
Antitrypsin, and was the cause of lung parenchymal
damage due to its antiprotein action. We also shown
that regular supplementation of vitamin E can nullify
the changes upto certain extent; so our study suggest

the vitamin E role in boosting up the antioxidant
property in the lung.
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