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The current investigation was intended to decide the protective effects of melatonin against 

oxidant lung harmfulness in pale skinned person rodents. Melatonin as a cell reinforcement 

has a significant job in the immune capacity. The lung has an enormous surface that is 

continually in contact with air oxygen and toxins. It is one of the organs regularly influenced 

by responsive oxygen species generation which induces oxidative harm. It is a site of major 

responsive oxygen species production. The current examination intended to research the 

job of melatonin on aspiratory fibrosis and lung associated invulnerability in Albino Rats. 45 

grown-up male pale skinned person rodents weighing 200–250 g were utilized in this 

investigation. The rodents were randomly partitioned into three equivalent gatherings (15 

rodents each). Gathering (I): the rodents kept undisturbed and filled in as non-stress control 

gathering. They were sacrificed toward the finish of the examination. Gathering (II): the 

rodents exposed to pressure and put on a wooden plate with their trunks enveloped by a 

binding saddle for 90 min 5 days/week for about a month and a half. Transform metric 

examinations and statistical investigation were performed.  

Keywords 
Melatonin, Pulmonary, Fibrosis, 
Immunity, Oxidative 

 

 

 
1. Introduction 

Melatonin, N-acetyl-5-methoxy tryptamine, was first 

isolated from ox-like pineal organ. As the organic jobs of 

melatonin were generally contemplated, the perceived 

restorative effects and the medical advantages of melatonin 

could cover a broad range. Melatonin could regulate human 

physiological beat, ease related scatters like stream slack and 

sleep deprivation, rummage free extreme species, improve the 

immune framework, show hostile to maturing and calming 

effects and perform anticancer exercises. Additionally, 

melatonin could likewise exhibit neuro protective effects; 

encourage the control of chronic infections, for example, 

cardiovascular maladies, diabetes and corpulence. Likewise, 

melatonin could even regulate the mind-set, sexual maturation 

and internal heat level. Ongoing exploration uncovered the 

promising restorative use of melatonin in periodontology.  

In the wake of being for some time considered as a 

hormone only created in the pineal organ of creature, 

melatonin has been distinguished in plants, creepy crawlies, 

growths and microscopic organisms. Given the potent 

wellbeing effects of melatonin, numerous nourishments have 

been tried in the previous decades and melatonin was 

recognized and quantified in both creature food sources and 

edible plants. Immense contrasts of melatonin fixations were 

accounted for among different food species or potentially 

organs, running from pg/g to mg/g. furthermore, it was very 

much reported that the consumption of melatonin-rich 

nourishments may incite the potential wellbeing impacts by 

essentially expanding the serum melatonin fixation and cancer 

prevention agent limit in individuals. In this way, those 

nourishments containing melatonin are currently famous and 

viewed as promising nutraceuticals. 

 
Figure 1: Biosynthesis of Melatonin 

 

2. Lung Fibrosis 

Lung fibrosis is a condition that is described by 

accumulation of extracellular framework (ECM) inside the lung. 

At the point when dynamic, the accumulating ECM can cause 

alveolar contortion and loss of gas trade, in the end prompting 

respiratory inadequacy. The specific etiology of most fibrotic 

lung ailments is obscure (for example idiopathic), in spite of the 

fact that there are hereditary transformations (for example in 

telomerase or surfactant protein C qualities) that can prompt 

fibrosis and there are natural abuse (for example asbestos and 

silica) that are likewise known to cause advancement of lung 

fibrosis. The most well-known type of idiopathic interstitial 

pneumonia is idiopathic aspiratory fibrosis (IPF), and this type 

of lung fibrosis in people is the most well-studied.9 IPF has a 

middle endurance of 2–3 years, and the malady is increasingly 

predominant in more seasoned people and more typical in men 

than in ladies. IPF is a chronic and dynamic infection accepted 

to be interceded by microinjuries to the lung AECs, chronic 

aggravation, accumulation of fibroblasts and myofibroblasts, 
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dysregulated wound fix and variant statement of ECM. The 

clinical course of the sickness is exceptionally heterogeneous 

with certain patients indicating moderate movement and others 

demonstrating quick disintegration after occasions known as 

intense intensifications which are accepted to be noninfectious. 

Notwithstanding many years of study, the pathogenesis of 

aspiratory fibrosis is ineffectively comprehended, and there has 

been continuous discussion over the job that immune 

mechanisms may play in ailment movement. Most quite, the 

disappointment of numerous immunomodulatory treatments 

(for example enlargement of interferon gamma (IFNc),10 

balance of tumor putrefaction factor alpha (TNF-a) 11 and the 

early stoppage of the PANTHER clinical preliminary designed 

to test prednisone, azathioprine and Nacetylcysteine due to 

harm12 have driven numerous to infer that IPF isn't brought 

about by immunopathology. Be that as it may, there has 

likewise been a blast of both human and creature information 

as of late to recommend that intrinsic immune cells, 

specifically, may alter the pathogenesis of lung fibrosis. We will 

quickly survey proof to help a job for natural immune receptors, 

inflammasomes, neutrophils and macrophages in mediating 

improvement of lung injury and spread of lung fibrosis. 

Furthermore, the way that immune-concealment declined 

results for IPF patients. Features the likelihood that lung 

fibrosis may likewise be adjusted, to some extent, by a 

debilitated immune framework. Along these lines, we will 

likewise consider how changed inborn immune flagging may 

prompt intermittent contaminations or potentially modifications 

in the microbiome which may advance ailment. 

 

3. Literature Review 

Xiao Meng (2017) Insomnia is a genuine overall wellbeing 

danger, influencing about 33% of everyone. Melatonin has 

been accounted for to improve rest efficiency and it was 

discovered that eating melatonin-rich nourishments could help 

rest. During the most recent decades, melatonin has been 

generally recognized and qualified in different nourishments 

from organisms to creatures and plants. Eggs and fish are 

higher melatonin-containing nutrition types in creature 

nourishments, while in plant food sources, nuts are with the 

most elevated substance of melatonin. A few sorts of 

mushrooms, oats and germinated vegetables or seeds are 

additionally acceptable dietary wellsprings of melatonin. It has 

been demonstrated that the melatonin focus in human serum 

could altogether increment after the consumption of melatonin 

containing food. Besides, contemplates show that melatonin 

exhibits numerous bioactivities, for example, cell reinforcement 

action, calming qualities, boosting invulnerability, anticancer 

action, cardiovascular security, hostile to diabetic, against 

hefty, neuroprotective and against maturing movement. This 

survey synopses the dietary sources and bioactivities of 

melatonin, with uncommon attention paid to the mechanisms of 

activity.  

ElifTaslidere (2014) Exposure to carbon tetrachloride 

(CCl4), a notable toxicant, causes tissue damage by instigating 

oxidative pressure by means of development of free radicals. 

The major structure of the organs of rodents and people is 

comparable, so administration of CCl4 to rodents is an 

acknowledged test model to deliver oxidative damage to 

different tissues including pulmonary tissue. In this 

examination, we assessed the protective capacity of melatonin 

and quercetin against CCl4-prompted oxidative lung damage in 

rodents. Material-Metods: Rats were partitioned into five 

gatherings each containing seven rodents as follows: Control 

gathering, Olive oil bunch CCl4 gathering, CCl4+Melatonin, 

and CCl4+Quercetin gathering. The tissue tests were prepared 

by routine histological and biochemical methods. Areas were 

recolored with Hematoxylin-eosin and Masson's trichrome. 

Histopathologic damage score was determined. 

Malondialdehyde (MDA) and glutathione (GSH) levels and 

catalase (CAT) exercises were examined. Results: The lung 

segments of control bunch indicated ordinary histological 

attributes. Fibrosis, interstitial discharge, epithelial 

desquamation in bronchiole and alveoli, intra-alveolar edema, 

leukocyte, and macrophage infiltration were seen in lung 

segments of rodents presented to CCl4 alone. The discoveries 

were decreased in the medicines gatherings. The MDA level in 

the CCI4 bunch were essentially higher than in different 

gatherings (p < .001), and the CAT and GSH levels in the 

CCI4+Mel and CCI4+Quer bunches were fundamentally higher 

than in the CCI4 gathering (p < .05). Taking everything into 

account, we recommend that specialists with cell reinforcement 

properties, for example, melatonin and quercetin may have 

constructive outcomes in the treatment of pulmonary maladies 

described by particularly edema, aggravation, and fibrosis.  

Ehab Mostafa Elzawawy (2017) Introduction: 

Environmental presentation to nano-particles is inescapable as 

they turned out to be a piece of our day by day life. Nano 

particles are broadly disseminated in air, beauty care products 

and medications and even in food and therefore, nano-

poisonousness inquire about is picking up attention. Gold 

nano-particles (AuNPs) can cause lung damage through 

expanded oxidative pressure. Melatonin has an enormous 

protective effect on all organs of the body through regulation of 

cell reinforcement proteins. Objective: In the current 

examination we analyzed the conceivable histological 

adjustments in the pulmonary alveoli after administration of 10 

nm AuNPs trying to comprehend the poisonousness of AuNPs 

and the conceivable protective effect of corresponding 

administration of melatonin. Material and strategies: 30 sound 

grown-up male pale skinned person rodents were utilized. They 

were partitioned into 3 gatherings; control gathering (10 

creatures), AuNPs gathering: 10 creatures treated with 4 mg/kg 

of 10 nm AuNPs once every day for 7 continuous days and 

AuNPs+ melatonin gathering: 10 rodents treated with 4 mg/kg 

of 10 nm AuNPs and 10 mg/kg melatonin simultaneously once 

day by day for 7 successive days. Results: Exposure to AuNPs 

prompted adjustments in the pulmonary alveoli which were 

summed up for the most part as demolition of type 1 and type 2 

pneumocytes, thick interalveolar septa because of cell 

infiltration. There was gentle warmth of pulmonary alveoli in the 

AuNPs+ melatonin gathering; not many alveoli showed up 

somewhat fallen, isolated by marginally thickened interalveolar 

septa because of mellow cell infiltration. End: AuNPs prompted 

clear damage in rodent pulmonary alveoli. Melatonin 

fundamentally enhanced the alveolar damage.  

Xiaoguang Zhao (2018) Idiopathic pulmonary fibrosis (IPF) 

is a dynamic, fibrotic interstitial pneumonia with high mortality. 

Melatonin, a hormone dominatingly secreted by the pineal 

organ, has been accounted for to take an interest during the 

time spent IPF. In any case, the mechanisms fundamental the 

effect of melatonin in pulmonary fibrosis have not been 
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explained to date. This examination was designed to assess 

the counter fibrotic job of melatonin in pulmonary fibrosis and to 

explain the potential mechanisms. We saw that melatonin 

particularly constricted bleomycin (BLM)- prompted test lung 

fibrosis in mice and repressed TGF-β1-actuated fibrogenesis in 

lung fibroblasts. Furthermore, we discovered that luzindole, a 

melatonin receptor inhibitor, diminished the counter fibrotic 

effect of melatonin. Further examinations demonstrated that 

melatonin reduced the translocation of YAP1 from cytoplasm to 

core, a key downstream effector of the Hippo pathway, in vivo 

and in vitro by collaborating with its receptor. Taken together, 

our outcomes recommend that melatonin forestalls lung fibrosis 

by repressing YAP1 and demonstrate that melatonin 

substitution could be a novel procedure for the treatment of 

lung fibrosis.  

Helen I Warheit-Niemi (2019) Lung fibrosis is portrayed by 

the accumulation of extracellular network inside the lung and is 

optional to both known and obscure aetiologies. This 

accumulation of scar tissue limits gas trade causing respiratory 

deficiency. The pathogenesis of lung fibrosis is inadequately 

seen, yet immunologic-based medications have been to a great 

extent ineffective. In spite of this, accumulating proof 

recommends that inborn immune cells and receptors assume 

significant modulatory jobs in the commencement and 

engendering of the ailment. Incomprehensibly, while natural 

immune signaling might be significant for the pathogenesis of 

fibrosis, there is additionally proof to recommend that inborn 

immune capacity against pathogens might be impeded, 

prompting dysregulated or potentially weakened host 

safeguard. This survey sums up the proof for these pathologic 

two-way road, features new ideas of pathogenesis and 

suggests future bearings for examine accentuation. 

 

4. Research Methodology 

Material used 

45 grown-up male pale skinned person rodents burdening 

normal 200–250 g were utilized in this investigation. The 

rodents were acquired from the Animal House, Faculty of 

medication, Assiut University, Egypt. They were held under 

appropriate conditions for multi week for adaptation. They were 

kept up in stainless steel confines in a very much ventilated 

creature house at typical temperature (22°C ± 5°C) under a 

12:12-hour light–dull cycle. They were taken care of with 

standard eating routine and given water not indispensable all 

through the examination as per the worldwide rules for the 

consideration and utilization of research center creatures. 

 

Chemical Used 

• Melatonin (Sigma–Aldrich, St. Louis, Mo., USA)  

• Caspase-3 was bought from Thermo logical 

Company, USA. (Runcorn, Cheshire WA71CA, UK.). 

Different reagents were of logical evaluation and were 

gotten from business sources.  

• Inducible nitric oxide synthase (iNOS) was bought 

from Thermo Scientific Company, USA. 

 

Electron microscopic study 

Ultra-basic investigation of the lung in all gatherings was 

finished. The examples were fixed in new 3% glutaraldehyde at 

4 Ċ for 4 h. At that point, 1mm examples were cut and washed 

in 0.15mol/l phosphate cushion, pH 7.4, for 2h (two changes), 

at that point post fixed in 1% osmium tetroxide for 1 h at 4°ċ. 

The examples were got dried out and implanted in epoxy sap. 

Semithin areas were cut at (0.5–1um) thickness by aultra 

microtome and recolored with 1% toluidine blue. Ultrathin 

segments (50–80 nm thick) from chose regions were cut 

utilizing the equivalent ultramicrotome and recolored with 

uranyl acetic acid derivation and lead citrate (Hayat, 2000). The 

segments were analyzed utilizing the transmission electron 

magnifying instrument 'Jeol-JEM-100 CXII' at the electron 

minuscule unit. 

 

Morphometric procedure and Statistical Study 

The immunohistochemically recolored areas for detection 

of iNOS were dissected morphometrically utilizing a picture 

analyzer PC framework. The information were acquired utilizing 

PC based picture investigation programming (delicate imaging 

framework An OPTIMAS adaptation 6.2.1 program. This 

picture analyzer PC framework was utilized to assess the 

optical thickness (OD) of the iNOS immune reaction. The OD of 

the iNOS immune reaction was measured in the cytoplasm of 

the coating epithelial cells of alveolus, bronchioles, bronchiolar 

arterioles, interalveolar divider, the phones of connective tissue 

between bronchiolar arterioles, the phones of thickened 

interalveolar divider and among a zone of inflammatory cells 

infiltration utilizing the dim measure menu in 10 estimating 

outlines in every example utilizing a target focal point of 

magnification X40. 

 

Hematoxylin and eosin stain 

Assessment of lung segments of the control rodents 

uncovered typical lung engineering including the alveoli, 

alveolar conduits and alveolar saccules. The alveolar saccule 

is a huge alveolar sac fomed by combination of alveoli 

together. The alveoli seemed patent with a slight alveolar 

divider and slender interalveolar septa. The septae were 

framed of meager and thick segments and comprised of an 

alveolar epithelium, vessels, and a sensitive connective tissue. 

Moderately few, meager and short inadequately created 

secondary septae were watched. The covering epithelium of 

the alveoli was made out of squamous cells with flattened 

cores (level pneumocyte type I) and enormous cuboidal cells 

with huge adjusted cores (pneumocyte type II). An ordinary 

part of the pulmonary supply route and a bronchiole which is 

lined by respiratory epithelium (pseudostratified columnar 

ciliated epithelium) and encompassed by packs of spirally 

orchestrated smooth muscle strands were watched. 

 
Fig. 2: A photomicrograph of a section in the lung of a control rat 

showing normal structure of the alveolar duct (AD), alveolar saccule 

(AS) and alveolus (A) which is lined by simple squamous epithelium 

(arrow head) and has a wide lumen. 
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Examination of lung sections of group III revealed evident 

reduction of all alveolar changes. Nearly normal structure of 

alveolar ducts, alveolar saccules and alveoli which are lined by 

simple squamous epithelium (flat pneumocytes type I) and 

pneumocytes type II was detected. The interalveolarsepta were 

thin except in a few areas. The bronchioles appeared lined by 

respiratory epithelium and surrounded by smooth muscles 

which appeared relatively thin in comparison with those in 

group II. 

 
Fig. 3: A photomicrograph of a section in the lung of group III 

showing nearly normal structure Immunohistochemical stain for 

caspase-3 

 

Immunostained segments of the lung in the benchmark 

group uncovered a negative cytoplasmic immune reaction for 

caspase-3 along the covering epithelial cells of alveolar divider 

and interalveolar septa. Lung areas in bunch II indicated an 

extreme earthy cytoplasmic immune reaction in the covering 

epithelial cells of bronchiole, alveoli, interal-veolar septa, 

endothelial coating of some veins and along the peeled 

bronchial epithelial cells. In bunch III, the areas uncovered a 

slight cytoplasmic immune reaction along the alveolar epithelial 

fixing as contrasted and gathering II. 

 

5. Electron microscopic results 

Ultrathin lung segments of the benchmark group 

uncovered two kinds of pneumocytes that structure the alveolar 

cell lining. The flattened pneumocyte type I, which is the 

prevalent cell type each with a solitary level core encompassed 

by a thin perinuclear cytoplasm containing mitochondria and 

unpleasant endoplasmic reticulum. Type II pneumocytes 

seemed cuboidal fit as a fiddle, with a huge euchromatic core 

and a couple of short microvilli on their cell surface. The most 

trademark highlight of these cells is the nearness of lamellar 

bodies in their cytoplasm. Mitochondria with variable sizes and 

shapes can be taken note. The interstitial connective tissue 

had a fibroblast. Alveolar macrophages were experienced in 

the interstitial connective tissue which showed up with huge, 

indented cores, numerous lysosomes, mitochondria and harsh 

endoplasmic reticulum.  

 
Fig. 4: An electron micrograph of a section in the lung of a control rat 

showing a pneumocyte type – I 

Lung areas of gathering III indicated extensive level of 

protection of alveolar design. Pneumocyte type – I had a level 

core and encompassing limited perinuclear cytoplasm which 

uncovered clearly solid mitochondria and harsh endoplasmic 

reticulum. Type II pneumocytes still demonstrated some 

vacuolated lamellar bodies which were moderately denied of 

their emission. The cytoplasm contained unpleasant 

endoplasmic reticulum and mitochondria which seemed solid 

with variable sizes. Short microvilli on the cell surface can be 

distinguished. Alveolar macrophages had an enormous 

indented core and pseudopodia. Their cytoplasm contained 

Mitochondria, lysosomes and widened unpleasant endoplasmic 

reticulum. 

 
Fig. 5: An electron micrograph of a section in the lung of group III 

showing an alveolar macrophage which has pseudopodia 

 

6. Morphometrical and Statistical 

There was a significant increase in the means of the 

optical density of iNOS in group II, in comparison to group I. 

Also, there was a significant decrease in the means of optical 

density of iNOS in group III in comparison with group II (Table 

1 and Histogram 1).  

Table 1: The mean values ± SD of the optical density of iNOS of the 

different groups 

 

 

7. Result 

Melatonin hormone, released by pineal gland in dark and 

by circadian rhythm, has several functions including regulation 

of endocrine system, enhancement of immune function, 

regulation of smooth muscle tone, and suppression of gonad 

function. Melatonin can reach all organelles of the cells 

including nucleus, as it is soluble in both lipids and water. This 

feature brings superiority to melatonin particularly in the 

protection against oxidative injury of DNA. Melatonin is a potent 
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antioxidant, which has been reported to prevent oxidative injury 

resulted from lipid peroxidation. In the experimental studies, it 

has been shown that melatonin hormone protects lung against 

pulmonary fibrosis.  

The current study revealed strong iNOS expression as 

brown cytoplasmic reaction in the lining epithelial cells of 

bronchioles, alveoli, endothelium of bronchiolar arterioles, cells 

of thickened interalveolar wall and among an area of 

inflammatory cellular infiltration suggested inflammatory 

process. They found that immunoreactiveiNOS was most 

apparent in rat alveolar macrophage, occasionally in human 

macrophage and endothelium in areas of chronic inflammation. 

Nitric oxide effects in airways are influenced by the activity of 

NOsynthase isoforms and NO metabolism. NO quickly reacts, 

producing ROS. In the present study, the ultrastructure of lung 

sections of the stressed rats showed damaged pneumocytes 

type I&II. Some cells revealed indentation of the nuclear 

membrane and presence of chromatin clumps inside the 

nucleus. Swollen mitochondria with disrupted cristae and 

cytoplasmic vacuolations were observed. Vacuolated lamellar 

bodies which were relatively deprived of their content of 

secretory surfactant material leaving irregular empty spaces 

associated with collagen fiber deposition can be noticed in 

pneumocyte type II. Many cells showed an apparent increase 

in the size of their lamellar bodies which appeared more 

frequent when compared with the control group. Some cells 

appeared electron dense with electron dense nucleus, 

phagosomes and swollen electron dense mitochondria. Other 

cells showed fragmented nucleus. Numerous collagen fibers 

deposited in the interstitium were noticed. Many large 

macrophages with dilated rough endoplasmic reticulum, 

swollen mitochondria with disrupted cristae, phagosomes and 

dilated perinuclear cisternae were present in the alveolar 

spaces and in the lung interstitium. 

 

8. Conclusion 

Melatonin has been identified and qualified in a large 

number of foods. The content of melatonin is higher in eggs 

and fish than that in meat in animal foods, while in plant foods, 

the highest contents of melatonin was found in nuts, and some 

cereals and germinated legumes or seeds are also rich in 

melatonin. Mushrooms are also good dietary sources of 

melatonin. In addition, the intake of melatonin containing foods 

could significantly increase the melatonin concentration in 

human serum, indicating melatonin could provide beneficial 

effects on health through foods. Studies have shown that 

melatonin has many bioactivities, such as antioxidant, anti-

inflammatory, enhancing immunity, anticancer, improving 

circadian cycle, cardiovascular protecting, anti-diabetic, anti-

obese, anti-aging and neuroprotection. Pulmonary fibrosis is a 

progressive, irreversible, and usually lethal lung disease. 

Alveolar epithelial cell microinjuries are thought to initiate the 

disease, followed by expansion of myofibroblasts and 

excessive deposition of ECM components that finally remodel 

and destroy the lung architecture. Immune mechanisms 

contribute to fibrogenesis at several cellular and noncellular 

levels. In adaptive immunity, most published evidence exists 

for T cells, the role of which seems to be complex and subset 

dependent. 
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