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Background: The most important risk factor for chronic obstructive pulmonary disease (COPD) and
carcinoma of lung is cigarette smoking, mainly in habitual smokers. Cigarette smoke causes lung
damage because it is directly inhaled into the lungs and reaches the alveoli. It is because of the
deposition of its inhaled toxic particulate components and gases in the airways and alveoli that are
responsible of inflammation and chronic obstructibtethods: In this comparative experimental
research, 60 Albino Wister rats were used and evaluated for the toxic effects of cigarette sriieke and
protective effects of Melatonin on rat's lungs simultaneously. Also, we estimated the protestige eff

of Melatmin on markers of inflammation and Fibrinogen serologically among negative and positive
control groups and melatonitreatment and poesteatment groupfesults: According to the results of

the present study, it is confirmed that melatonin counterbalsineeigarette smoke (Gfaduced lung

injuries in both treatment and pdstatment groups, though its effects on the treatment group exposed
to cigarette smoke for only one month were slightly stronger thartrpasnent group exposed to
cigarette smak for two months. The serological markers of inflammation CRe&€Ctive protein) and
fibrinogen were successfully reduced with melatonin administration in both treatment and post
treatment groupConclusion: In conclusionthe present study proves thaglatonin has potent asnti
oxidant, antinflammatory,immuneregulatory, and vasgrotectiveproperties against cigarette smoke
induced lung damage in Wistar albino rats, confirmed both histopathologically and serologically.
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INTRODUCTION

The incidence of death from lung diseases especially
chronic obstructive pulmonary disease (COPD) caused
by the toxic effects of cigarette smokashincreased in
the past decade. Cigarette smoking is one of the major
risk factors for multorgan damage, especially lungs as
cigarette smoke is directly inhaled into the lungs,
responsible for mortality due to cardiorespiratory
failure! Cigarette smokig is also one of the leading
causes of lung cancer and responsible foitloine of all
cancesrelated mortality. About more than ,590
components have been explored in cigarette smoke
including nicotiné

Nicotine is a highly toxic compound and the
major pharmacologically active substance present in the
particulate phase of tobacco smoke and responsible for
most of the damaging effects of smokintlicotine
causes oxidative damage to the lungs by forming
reactive oxygen free radicals, often resulting in a
decrease in the concentration of Glutathione peroxidase,
Catalase, and Superoxide dismufase.

Melatonin (Nacetyt5-methoxytryptamine) is
an endogenous hormone mainly synthesized from the
amino acid Tryptophan in the pineal gland. It is released
in the dak in humans and mammals and structurally
related to serotonin. It can be obtained from exogenous
dietary sources such as sour cherries, walnuts, and
orange juicé. It has strong antioxidant property, anti

inflammatory, antproliferative, anticancerous,antk
apoptotic (in damaged cells), and -amoptotic
properties (in cancerous cells). Even, it has synergistic
effects, if given before or along with radiotherapy and
chemotherapy’

The antiinflammatory effects of melatonin are
produced by effective sppession of inflammatory
mediators especiallit -6, TNF. 003 in addition
to inflammatory cell§. Moreover, melatonin also has
beneficial effects on lung fibrosis induced by cigarette
smoke. This effect exerts by reducing FGF DQG
collagen 1 production mairflgnd concomitant increase
in the poduction of antoxidants glutathione peroxidase
and superoxide dismutaSe

As melatonin is a natural hormone, its use
prophylactically and therapeutically is much safer than
other drugs. It also has very few seféects and is
easily available in the miet® Both human and animal
research proved that its use as a dieonh treatment as
well as longterm treatment is safe. Only a few side
effects, such as headache, drowsiness, and somnolence
have been experiencEd.

The present study was carried ouestimate
the beneficial effects of melatonin during and after lung
injury induced by cigarette smoke in the Wistar albino
rat model by histopathologic examination, and also to
estimate its protective effects onrr€active protein and
fibrinogen, serologially.
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MATERIAL AND METHODS

This experimental study was conducted in
Department of Pathology, Isra University, Hyderabad
from Jan to Jul 2023 after getting approval from the
Research and Ethics Committee of Isra University. A
total of 60 healthy albino Wiat rats weighing 159
250 grams were procured from the animal house of
Sindh Agriculture University, Tando Jansamples
were collected by noprobability purposive
sampling technique. The animals were kept on the
standard chow diet having a scientificallypaoved
composition as per instructions of veterinary experts
and wateiad libitum

The animals were tagged, weighed, and kept
in separate stainlesteel cages as control and
experimental groups. The animals were divided into
four groups, each comprisinth Wistar albino rats.
Group A(Negative Control group) was given normal
saline for 4 week<Group B(Positive Control group)
was exposed to cigarette smoke in a glass chamber
for 30 minutes daily for 4 weeksGroup C
(Treatment group) was exposed to cejsg smoke in
a glass chamber for 30 minutes daily for 4 weeks and
was given Melatonin 10 mg/Kg/day, mixed with
food. Group D(PostTreatment groupjvas exposed
to cigarette smoke in a glass chamber for 30 minutes
daily for the first 4 weeks, followed by éfatonin (10
mg/Kg/day) along with cigarette smoke for the next 4
weeks.

Two millilitre of blood were drawn from
heart of all animals and transferred into gel tubes.
Later on All rats were sacrificed by decapitation.
Inflammatory serum biomarkéfs i.e., C-reactive
proteins, and fibrinogen were estimated in the blood
samples at the Pathology Laboratory of Isra
University Hospital.

The lung specimensf rats were collected
soon after dissection and preserved in 10% formalin
for preservation for histopathaizal examination.

The same process was repeated with the rats
of Group D at the end of the"8wveek. The lung
samples were passed through ascending grades of
ethyl alcohol (70%, 80%, 95%), cleared in Xylene
and embedded in paraffin wax. Sections measusing

P LQ WKLFNQHVYVY ZHUH FXW RQ P
were stained withHaematoxylin and Eosin, and
studied under light microscope at X@agnification
Characteristic histological changes and findings in
the lung samples were recorded in a predesigned
profooma Data were analysed using SP&E and

p” ZDV FRQVLGHUHG DV VWDWLVWLFI
results are presented as table and representative
histological slides.

RESULTS

The variables/parameters studied in 4 groups of 15
rats each were the followgn
A. Serum Biomarkers
i. Serum CRP (€eactive protein)
ii. Serum Fibrinogen
B. Histopathological variables
i. Intra-parenchymal vascular congestion
ii. Number of alveolar macrophages
iii. Respiratory epithelial proliferation
iv. Alveolar destruction
v. Fbrosis

The serological biomarker of inflammation
CRP (Greactive protein) was successfully reduced
with melatonin administration from 0.88 to 0.57
mg/dL in treatment group (Group C) and from 0.88
to 0.64 mg/dL in postreatment group (Group D).
This confrms melatonin’s aniinflammatory and
antioxidant properties. Melatonin administration in
the same dose successfully reduced the serum
fibrinogen level from 447.1 mg/dL (positive control
group, B) to 297.1 mg/dL (treatment group, C) and
312.8 mg/dL (postreatment group, D) indicating
vaseprotective effects of melatonin. (Taklg.

Administration of melatonin markedly
reduced the intr@arenchymal congestion in
treatment group (Group C) but its effect was less in
posttreatment group (Group D). (Figuig.

Number of alveolar macrophages was also
reduced in similar fashion. (Figug.

Respiratory epithelial proliferation exhibited
similar picture in treatment group (Group C) and
posttreatment group (Group D) respectively.
(Figure3)

Alveolar destruction w& much marked in
the positive control group (Group A). It was lesser in
treatment group (Group C) than in the pimsatment
group (Group D). (Figurd).

Figuresl, 2, 3, and 4 show that all
histopathologic variables of damaging effects of
PYPORHTy f0p FlTBYSC BIPKE VaSRORdad, well o
melatonin in the treatment group (Group C). But in
posttreatment group (Group D), variables like
alveolar destruction, and fibrosis responded to a
limited degree, suggestive of suppressive rather than
regressivakparative #ects of melatonin.

Table-1: Serum Greactive protein and Fibrinogen levelsin animal groups (n=15)
Parameters Group A Group B Group C Group D F p
Serum CRP (mgdL) 0.10£0.11 0.88+0.25 0.57+0.15 0.64+0.44 9.46 0.00¢
Serum Fibrinogen (mgdL) 224.7+74 447.1+0.41 | 297.1:0.15 | 312.8+0.48 11.93 0.00¢

*Statistically significant
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Figure-4: Alveolar destruction among variousanimal groups

DISCUSSION

Cigarette smoking is common all over the world.
Economically, the glbal cost of tobacco use is two
trillion dollars per yeat® Conventional cigarettes are the
most commonly used tobacco products throughout the
world especially in male adults and responsible for 7
million deaths every yeaf!* The conventional
cigaretts deliver more harmful components and
oxygenderived free radicals than other types of tobacco
productsi®’ In Pakistan, about half population is active
adult tobacco uset8. Melatonin counterbalanced the
cigarette smoke induced lung injuries in botsatment
and postreatment groups which was proved
serologically and histopathologically, though the effects

of melatonin were stronger in treatment group thar post
treatment because of only one month exposure to
cigarette smoke.

All histopathological vagbles such as intra
parenchymal vascular congestion, the number of
macrophages, respiratory epithelial proliferation, and
alveolar destruction responded well in the treatment
group suggesting that melatonin prevents these changes
in the lungs due to expasuto cigarette smoke. In
contrast, the posteatment group that was exposed to
CS for two months, CS had induced damaging effects
and it was observed that inflammatory changes and
epithelial proliferation were reversed in most of the
cases while the tweariables, i.e., alveolar destruction
and fibrosis responded to a limited degree to melatonin
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