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ABSTRACT

Nutrition has been recognized as an important factor in health and disease for many years. However, it is
only recently that the importance of nutrition in patients with chronic lung disease has come into focus.
There has been a profound link between nutrition and lung health. Malnutrition could lead to poor lung
development. Various diet such as Mediterranean diet, prudent diet, etc. have reported their protective
effect against respiratory diseases while westernized dietary patterns and fast-food intake could cause poor
lung health. Fruits and vegetables constituting various vitamins and minerals provide antioxidant shield to
the lungs. Apart from this, one leading nutrient omega-3 fatty acids primarily found in sea food is emerging
to have beneficial role for the lung’s wellbeing. Its anti-inflammatory property helps to combat respiratory
diseases such as asthma, cystic fibrosis and COPD. Even in the chronic conditions such as lung cancer it
works as an important constituent of nutritional therapy. It also impairs immune responses against various
infections and strengthen lungs. To our surprise it has also proven positive effects over smoking cessation
also. However, more research is certainly needed to identify the chief role of nutrients involved in managing
respiratory diseases and their implications in practicality.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Background

Factors related

to nutrition are

syndrome), Circulatory system (e.g. Hypertension),
Skeletal System (e.g. Osteoporosis). The part played by

in the nutrition in the pathogenesis of cancer has also been the

implicated

pathogenesis of a wide variety of diseases. In striking
contrast to the situation pertaining of the relationship
between diet, energy imbalance (obesity) and cardiovascular
disease, particularly coronary artery disease, the relation
between diet and lung disease has not received much
attention. "> The critical role of nutrition has been
recognized also with regard to chronic disease states of
the other organ systems, such as endocrine system (e.g.
diabetes), digestive system (e.g. Fatty Liver), Immune
system (e.g. Anemia), renal system (e.g. Nephrotic

*Corresponding author.
E-mail address: anjalisingh_phd @kgmu.edu (A. Singh).

https://doi.org/10.18231/j.ijirm.2023.004
2581-4214/© 2023 Innovative Publication, All rights reserved.

subject of extensive research.® But the standard texts on
nutrition make little or no reference to the respiratory
system.* This relative neglect is due to the relation between
nutrition and the fatal diseases of the respiratory system
disease is not directly causal.

However, interesting new evidence which has emerged
over the past decade suggests that there might be
a significant link between dietary intake of certain
nutrients and lung health.>® While there is widespread
acknowledgement that malnutrition in pregnant women
adversely effects of the lung development of the fetus.”
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This process of complex interactions could be better
understood with the vicious cycle below in Figure 1
that shows the development of nutritional deficiencies
early in life leading to malnutrition and hence poor lung

development.
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Fig. 1: A model of relationship between Poor Nutrition and lung
diseases (developed by authors).

Nutritional status is clearly recognized as a factor that is
tightly intertwined in this process, and the temporality of
this association has long been debated.

2. Lung Diseases

The number of lung diseases are plentiful, and can break
down into three categories:

1. Lung diseases that affect the air sacs,
2. Lung diseases that affect the airways, and
3. Lung diseases that affect the interstitium.

Stephen M. Black has categorized lung diseases into 3
different groups:[Table 1]

3. Aim

The aim of the present review is to summarize the
information currently available on the links between
nutrition and lung health, addressing the effect of nutrition
(and dietary habits) on lung function and disease focusing
the role of omega 3 fatty acid on lung health.

3.1. Protective and harmful effects of diet on
respiratory diseases

Interesting new evidence is, however, beginning to emerge
from sources as varied as molecular biology laboratories
and epidemiological units. This suggests that a relation may

exist between intake of certain dietary elements and lung
disease’ and that the links may have a practical importance.

The most popular dietary patterns for good lung health
are Mediterranean diet and Prudent diet. The Mediterranean
diet is based on the regional foods of Greece, Italy, and other
nations that border the Mediterranean Sea. The foundation
of Mediterranean diet is plant-based foods including whole
grain cereals, green vegetables, pulses and legumes, fruits,
seeds, nuts, herbs and spices.'® While the diet pattern of
prudent diet has been used to refer to the low-fat, low-
cholesterol diet i.e., characterized by a high intake of fruits,
vegetables, legumes, fish and whole grain products. !

On a contrary note, Traditional Indian diet
that emphasizes on a high consumption of plant-based
foods like vegetables, fruits, lentils with low intake of
meat, is also gaining popularity all around the world and is
being promoted for keeping lungs healthy. Not only the diet
patterns but also how specific nutrients are responsible for
prevention from lung diseases are shown in Table 2.

Diet can not only promote lung health but also can hinder
lung function when taken in little or excess amounts of
certain unhealthy foods or by following unhealthy food
habits. Something similar happens in western diet pattern
as well, which is characterized by high intake of refined
grains, cured and red meats, sweets, desserts, high fat dairy
products, processed foods and pre-packaged foods.*> While
fast foods are high in sugar, salt, saturated fat or trans fats,
and calories. It constitutes pre-prepared ingredients, pre-
cooked foods, frozen beef patties, vegetables etc. as well
as many processed preservatives and ingredients. “>47 These
impart harmful effect on lung health. [Table 3]

3.2. Magnitude of the disease burden

The World Health Organization (WHO) estimates that 6%
of all diseases in the world are caused by respiratory
infections.*® The Table 4 below shows the current scenario
of respiratory disease burden.

Asthma has affected an estimated number of 262
million people in 2019 and has caused 455,000 deaths.%®
Approximately 9.7% of adult females and 6.2% of adult
males have asthma. It is the most common chronic illness
among children.®® Chronic obstructive pulmonary disease
(COPD) is the third most common killer in the world,
causing 3.23 million fatalities in 2019. Over 70% of
instances of COPD in high-income nations are caused
by tobacco use.”® There is a 2% annual decline in TB
incidence.”!

The estimated global incidence of community-acquired
pneumonia, which is influenced by the geographical
characteristics, the season, and demographic characteristics,
ranges from 1.5 to 14 cases per 1,000 person-years.’?
Overall, 3.1% of people self-reported having symptoms of
chronic bronchitis, with 3.6% of men and 2.6% of women
reporting these symptoms.’>
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Table 1: Categories of respiratory diseases®

S.No. Affecting the Air Sacs Affecting the Airways Affecting the Interstitium
1. Pneumonia Chronic obstructive pulmonary disease Interstitial Lung Disease

2. Lung Cancer Chronic Bronchitis Interstitial Pneumonia

3. Pulmonary Edema Emphysema Pulmonary Edemas

4. Acute Respiratory Distress Syndrome  Acute Bronchitis

5. Pulmonary Tuberculosis Cystic Fibrosis

6. Emphysema Asthma

7. Pneumoconiosis

Pulmonary edema related to cardiac reasons (heart
failure) is a diagnosis given to more than 1 million
individuals each year.”* An estimated 190,000 patients are
reported with acute lung damage annually.” Overall, men
have a 1 in 16 lifetime risk of developing lung cancer;
women have a 1 in 17 lifetime risk. 7® Currently, 74% of the
world’s population—or close to 545 million people—Ilive
with a chronic respiratory disease.””

3.3. What is omega 3

Omega-3 fatty acids (omega-3s) are
polyunsaturated fats that perform important functions
in human body. Human body does not synthesize the
amount of omega-3s needed for survival. So, omega-3 fatty
acids are essential fatty acids, which has to be consumed
through foods we eat. Omega-3 are essential nutrients that
you need to get from your diet.

The three main omega-3 fatty acids are:

1. Alpha-linolenic acid (ALA)
2. Eicosapentaenoic acid (EPA)
3. Docosahexaenoic acid (DHA)

3.4. Sources of omega 3

These diets high in omega-3 fatty acids include both plant
and fish-driven [Figure 2]
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Fig. 2: Sources of Omega 3 fatty acids’®

4. Role of Omega-3 in Pulmonary Health and
Prevention of Respiratory Diseases

Diet is a complex exposure. Omega 3 fatty acids are
emerging as prominent yet safe disease-modifying nutrients
and are protective in severe critical care conditions including
lung injury.7%80

Several links have increased intake of ALA, EPA,
and DHA with lower incidence respiratory diseases.3!
Omega-3 with its widely known anti-inflammatory nutrient
been proposed as a potential “nutraceutical,” or food with
medicinal properties that may yield beneficial health effects
on the pulmonary health. 82-84

Growing evidences have indicated the beneficial role of
omega 3 fatty acid in chronic inflammatory diseases such as
pulmonary fibrosis and asthma by reducing inflammatory
reaction by changing the contents of lipid membranes
and other substrates which are in turn the substrates
for eicosanoid production.®-%7 DHA may contribute to
the prevention of bleomycin-induced pulmonary fibrosis. 58
Observational data supports the fact that omega-3 PUFAs
provide a therapeutic strategy for managing COPD. %

EPA- and DHA-specific diets are good dietary options
for the management of different types of lung disease
progressions.” A diet low in omega-3:0mega-6 fatty
acid ratio might contribute to exacerbation and increased
morbidity of asthma and allergic diseases.”! Low omega-
3 fatty acid intake might lead to increased respiratory
symptoms such as chronic bronchitis, wheeze, and
asthma. %2

Omega-3 reduces lung pathology, in particular peri-
bronchial inflammation and cell death. Omega-3 fatty acid
diets decreased overall lung tissue inflammation and cell
death, effects against the most common pathogen that
causes pneumonia may improve outcomes of patients at risk
for pneumonia.® Patients with acute respiratory distress
syndrome show improved pulmonary function within a few
days after omega-3 FA administration.* Moreover, omega-
3 epoxides counteract the development of Pulmonary
hypertension through regulating the vascular remodeling of
pulmonary arteries.’> Based on previous studies, omega-
3 fatty acids were able to reduce pulmonary edema and
improve oxygenation and bacterial killing. °*-%°
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Table 2: Protective effect of Diet and nutrients against respiratory diseases

S.No.

10.

11.

12.

13.

14.

15.

Protective effect
of
Mediterranean
Diet

Prudent Diet

Indian Diet

Fruits and
Vegetables

Vitamin C

Vitamin E

Provitamin A
carotenoids

Lycopene

Flavonoids

Vitamin D

Magnesium

Selenium

Sulforaphane

Branched chain
amino acid

Cysteine

Source

High intake of minimally processed
plant foods, namely; fruit, vegetables,
breads, cereals, beans, nuts and seeds,
low to moderate intake of dairy foods,
fish, poultry, wine, low intake of red
meat & saturated fat

Increased intake of fruits, vegetables,
legumes, fish whole grain products
and other sea foods

Whole cereals and millets, variety of
lentils, wide variety of fruit and
vegetables, variety of herbs, spices and
flavorings, low saturated fat, dairy
foods, high fiber and regionally diverse
nuts

Fruits: papaya, cantaloupe, citrus fruits,
strawberries Vegetables: cauliflower,
broccoli, Brussels sprouts, kale, sweet

peppers

Vegetable & seed oils (corn,
safflower, soy bean) Eggs Green
vegetables

Liver, Egg yolk, Milk fat, Fish oils

Predominant in tomatoes; red,
orange and yellow fruits, vegetables:
sweet potato, carrots, winter squash,
green vegetables
Apples, lemons, oranges, potatoes,
cauliflower, tea, skin of tubers and
roots, red wine

Sun exposure, milk, mushrooms,
egg, fatty fish

Nuts, legumes Cereal grains Corn, peas,
carrots, parsley, spinach, lima beans
Brown rice Seafood

Animal products, especially organ
meats and seafood
Broccoli and wasabi, sprouts, kale,
cabbage, cauliflower and curcumin
(pigment in turmeric)

Whey, milk, and soy proteins, corn,
beef, chicken, fish, eggs, baked beans,
chickpeas, lentils, whole wheat &
brown rice.

Cysteine or methionine as precursors of
glutathione

Protective effect against Diseases

o Allergic respiratory diseases
o Atopy, wheezing and asthma symptoms

¢ Lung function improvement
¢ Reduced risk of COPD

e Help to Breathe easily and with comfort

o Strengthen lung immunity and fight
against infections

o Reduces inflammation in lungs

e Protect the lung tissues from damage
e Boost lung function

e Weaken COPD development

o Decreased risk of asthma
exacerbation

¢ Reduces the risk of childhood
wheezing

¢ Improvement in lung function

e Reduces the risk of lung cancer by
approximately 25 %

e A positive association with lung
function

o Important in COPD pathogenesis and
management

e Prevent smoke induced emphysema

o Restore damaged lung tissue

o Inverse relationship with bronchitis

o Reduce biomarkers of oxidative stress
in COPD patients

o Reduces risk of childhood asthma
and wheeze

e Early lung development

e Conservation of lung function

e Partially prevent chronic lung disease
e Decreased risk in lung cancer

e Positively correlated with FEV1 in
both asthma and COPD

e Suppress neutrophilic airway
inflammation in asthma

o Lessening the development of lung
diseases such as COPD, lung cancer,
ARDS, and asthma

o Ameliorating lung disorders

¢ Protective role against asthma and
COPD

o Decrease COPD incidence

e Have beneficial bronchodilator effects
in asthma

o Lowers risk factor for airway diseases
Inversely associated with risk of
asthma in children

e Have beneficial antioxidant properties
e Benefits in COPD

Associated with positive results in
COPD including increases in whole
body protein synthesis, body weight, fat
free mass and arterial blood oxygen
levels
Prevent increased susceptibility to lung
injury
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Table 3: Harmful effect of diet leading to respiratory diseases

S.No. Harmful effect of: Source Harmful effect References
1. Western Diet High consumption of refined grains,  Increased frequency of 4

cured and red meats, desserts and asthma exacerbation and is

sweets and high-fat dairy products related to COPD risk.
2. Fast Food Hamburgers, Sandwich, French o Increased risk of COPD 46-48

Fries, Potato chips, Pizza, Processed e Correlated with the

meat, Bakery products, Sweet presence of asthma,

drinks, Carbonated drinks, etc. wheezing and airway hyper

responsiveness (AHR)
Table 4: Current scenario of Global and Indian Respiratory Disease Burden
S.No. Respiratory Global Indian References
problems

Burden Deaths/year Burden Deaths/year
L. Tuberculosis 10.6 million 1.6 million 2.59 million 4 lakhs 30-52
2. Asthma 339 million 4.61 lakhs 34.3 million > 1lakh 33-56
3. COPD 391.9 million 3.23 million 55.3milion 8.48 lakhs 37-59
4. Lung Cancer 2.21 million 1.80 million 14.61 lakhs 8.08 lakhs e
5. Pneumonia 450 million 3.0 million 30 million 1.4 lakhs 63,64
6. Tobacco use 1.7 billion > 8 million 267 million 1.35 million 65-67

It has also been reported that dietary omega-3 fatty
acids impair the immune response against Mycobacterium
tuberculosis that causes tuberculosis. %19 Omega3
PUFAs intake also interfere in smoking habit as the
increase in omega-3 consumption plays a role in prevention
or treatment of smoking. 104-106

Omega-3 polyunsaturated fatty acid supplements for
chemoprevention of different types of cancer including
lung cancer has been investigated in recent years. Omega-3
PUFAs are considered immune-nutrients, commonly used in
the nutritional therapy of cancer patients. Omega-3 PUFAs
play essential roles in cell signaling and in cell structure and
fluidity of membranes. %’ Dietary intake of omega-3 fatty
acids, not only play a role in combating lung diseases but
also take part in the normal aging process of the lungs. 1°8

5. Conclusion

The present review summarizes the information currently
available on the links between nutrition and lung health,
addressing interesting relationship between the influence
of nutrition on lung health and the tendency to common
lung diseases such as COPD, asthma and lung cancer.
The exact nature of the nutrients involved, the magnitude
of their influence and the practical implications of these
influences remain unclear. However, fruits and vegetables
rich in vitamins, polyphenols and omega-3 fatty acids work
together to provide comprehensive antioxidant protection
and modulate inflammatory reactions on which lung health
depends on while fast food intake and westernized patterns
have adverse associations. The most effective advice to
promote lung health still simple i.e., to stop smoking and
tobacco use.

In contrast, nutritional therapy has a key role to play in
the management of lung diseases decreasing mortality and
morbidity from the disease. However, chronic lung disease
continues to provide nutritional challenges for the health
care team but aggressive nutritional support and an early
intervention should have better chances of success. More
research is certainly needed not only to better dissect the
nutritional factors involved in the lung disease but also
(and perhaps more important) to identify effective and safe
interventions through systematic controlled trials.

6. Conflict of Interest

The authors declare that there is no conflict of interest.

Acknowledgment

Authors are thankful to Indian Council of Medical Research
(ICMR), New Delhi, India [No. 3/1/2/211/2021-Nut, dated
17-11-2022; for Senior Research Fellowship to AS].

References

1. Sridhar MK. Proceedings of the Nutrition Society. Proc Nutr Soc.
1999;58(2):303—8. HarTI TOT77s0079665T990004TS.

2. World Health Organization. The leishmaniases: report of a WHO
expert committee [meeting held in Geneva from 10 to 16 November
1982]. World Health Organization; 1982.

3. Doll R, Peto R. The causes of cancer: quantitative estimates of
avoidable risks of cancer in the United States today. JNCI: J National
Cancer Inst. 1981;66(6):1192-308.

4. Garrow J, James W. Human Nutrition and Dietetics.
Churchill Livingstone; 1993.

5. Sridhar MK. Nutrition and lung health. Pro Nutr Soc.
1999;58(2):303—8. HarTI IO 7ZsO0796AS TI90004T.

6. Gupta B, Kant S, Mishra R, Verma S. Nutritional status of chronic
obstructive pulmonary disease patients admitted in hospital with

London:



http://dx.doi.org/10.1017/s0029665199000415
http://dx.doi.org/10.1017/s0029665199000415

16

14.

20.

21.

22.

23.

24.

25.

26.

Kant et al. /IP Indian Journal of Immunology and Respiratory Medicine 2023;8(1):11-18

acute exacerbation. J Clin Med Res. 2010;2(2):68-74.

Harding R, Maritz G. Maternal and fetal origins of lung disease
in adulthood.  Semin Fetal Neonatal Med. 2012;17(2):67-72.
i U.1016 UIZ.01.003.

Overview of lung diseases. [Last accessed 2023 on April

27].  Available from: http://stephenmblack.com/overview-of-lung-

diseases/.

Jain P, Kant S, Mishra R. Assessment of Nutritional Status of Patients
Suffering from Asthma. J Clin Nutr Diet. 2017 Hor0a1T2774773

inswamnnins g

Willett WC, Sacks F, Trichopoulou A, Drescher G, Ferro-Luzzi A,

Helsing E, et al. Mediterranean diet pyramid: a cultural model

for healthy eating. Am J Clin Nutr. 1995;61(6 Suppl):1402-6.
oL ajcn,

. L1v1ngst0n GE. The prudent diet: What? why? how? Prev Med.

1973;2(3):321-8.

Arvaniti F, Priftis KN, Papadimitriou A, Papadopoulos M, Roma E,
Kapsokefalou M, et al. Adherence to the Mediterranean type of diet is
associated with lower prevalence of asthma symptoms, among 10-12
years old children: the PANACEA study. Pediatr Allergy Immunol.
2011;22:283-292.

Chatzi L, Kogevinas M. Prenatal and childhood Mediterranean diet
and the development of asthma and allergies in children. Public
Health Nutr. 2009;12(9A):1629-34.

De Batlle J, Garcia-Aymerich J, Barraza-Villarreal A, Anté JM,
Romieu I. Mediterranean diet is associated with reduced asthma and
rhinitis in Mexican children. Allergy. 2008;63(10):1310-6.

Shaheen SO, Jameson KA, Syddall HE, Sayer AA, Dennison EM,
Cooper C, et al. Hertfordshire Cohort Study Group. The relationship
of dietary patterns with adult lung function and COPD. Eur Respir
J.2010;36(2):277-84.

Wikipedia. [Last accessed 2023 on April 27]. Available
from: https://en.wikipedia.org/wiki/Indian_cuisine#:~:text=Staple%
20foods%200f%20Indian%20cuisine.

TOI. [Last accessed 2023 on April 27]. Available from: https:
/Itimesofindia.indiatimes.com/indian-diets- were-both-scientific-
and-sustainable-these- must-be-saved/articleshow/80176742.cms.
Wood LG, Garg ML, Smart JM, Scott HA, Barker D, Gibson PG,
et al. Manipulating antioxidant intake in asthma: a randomized
controlled trial. Am J Clin Nutr. 2012;96(3):534-43.
Seyedrezazadeh E, Moghaddam MP, Ansarin K, Vafa MR, Sharma S,
Kolahdooz F, et al. Fruit and vegetable intake and risk of wheezing
and asthma: a systematic review and meta-analysis. Nutr Rev.
2014;72(7):411-28.

Schwartz J, Weiss ST. Relationship between dietary vitamin C intake
and pulmonary function in the First National Health and Nutrition
Examination Survey (NHANES I). Am J Clin Nutr. 1994;59(1):110—
4.

Koike K, Ishigami A, Sato Y, Hirai T, Yuan Y, Kobayashi E, et al.
Vitamin C prevents cigarette smoke-induced pulmonary emphysema
in mice and provides pulmonary restoration. Am J Respir Cell Mol
Biol. 2014;50(2):347-57.

Lin YC, Wu TC, Chen PY, Hsieh LY, Yeh SL. Comparison of plasma
and intake levels of antioxidant nutrients in patients with chronic
obstructive pulmonary disease and healthy people in Taiwan: a case-
control study. Asia Pacific J Clin Nutr. 2010;19(3):393-401.
Strachan DP, Cox BD, Erzinclioglu SW, Walters DE, Whichelow MJ.
Ventilatory function and winter fresh fruit consumption in a random
sample of British adults. Thorax. 1991;46(9):624-9.

Daga MK, Chhabra R, Sharma B, Mishra TK. Effects of exogenous
vitamin E supplementation on the levels of oxidants and antioxidants
in chronic obstructive pulmonary disease. Journal of biosciences.
2003;28:7-11.

Litonjua AA, Rifas-Shiman SL, Ly NP, Tantisira KG, Rich-Edwards
JW, Jr CC, et al. Maternal antioxidant intake in pregnancy and
wheezing illnesses in children at 2 y of age. Am J Clin Nutr.
2006;84(4):903-11.

Miyake Y, Sasaki S, Tanaka K, Hirota Y. Consumption of vegetables,
fruit, and antioxidants during pregnancy and wheeze and eczema in

217.

28.

29.

30.

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

infants. Allergy. 2010;65(6):758-65.

Devereux G, Turner SW, Craig LC, Mcneill G, Martindale S, Harbour
PJ, et al. Low maternal vitamin E intake during pregnancy is
associated with asthma in 5-year-old children. Am J Respir Crit Care
Med. 2006;174(5):499-507.

Seyedrezazadeh E, Moghaddam MP, Ansarin K, Vafa MR, Sharma S,
Kolahdooz F, et al. Fruit and vegetable intake and risk of wheezing
and asthma: a systematic review and meta-analysis. Nutr Rev.
2014;72(7):411-28.

Kant S, Gupta H, Ahluwalia S.  Significance of nutrition in
pulmonary tuberculosis. Crit Rev Food Sci Nutr. 2015;55(7):955—
63 doi- 10 TOXO/TOA0X 39X J017 6 /95001,

Ochs-Balcom HM, Grant BJ, Muti P, Sempos CT, Freudenheim JL,
Browne RW, et al. Antioxidants, oxidative stress, and pulmonary
function in individuals diagnosed with asthma or COPD. Eur J Clin
Nutr. 2006;60(8):991-9.

Wood LG, Garg ML, Powell H, Gibson PG. Lycopene-rich
treatments modify noneosinophilic airway inflammation in asthma:
proof of concept. Free Radical Res. 2008;42(1):94—102.

Lago JH, Toledo-Arruda AC, Mernak M, Barrosa KH, Martins MA,
Tibério IF, et al. Structure-activity association of flavonoids in lung
diseases. Molecules. 2014;19(3):3570-95.

Foong RE, Zosky GR. Vitamin D deficiency and the lung: disease
initiator or disease modifier? Nutrients. 2013;5(8):2880-900.
Janssens W, Bouillon R, Claes B, Carremans C, Lehouck A,
Buysschaert I, et al. Vitamin D deficiency is highly prevalent in
COPD and correlates with variants in the vitamin D-binding gene.
Thorax. 2010;65(3):215-20.

. Mathew R, Altura BM. The role of magnesium in lung diseases:

asthma, allergy and pulmonary hypertension.
Elements. 1991;10(2-4):220-8.
Romieu I. Nutrition and lung health.

Magnesium Trace

Int J Tuberc Lung Dis.

2005;9(4):362-74.
Kadrabovd J, Mad’ari¢ A, Kovacikovd Z, Podivinsky F, Ginter
E, Ginter F, et al.

with intrinsic asthma.

Selenium status is decreased in patients
Biol Trace Elem Res. 1996;52(3):241-8.
do1- 10 TOO//BEO7 /XYI6N.
Devereux G, Mcneill G, Newman G, Turner S, Craig L, Martindale
S, et al. Early childhood wheezing symptoms in relation to plasma
selenium in pregnant mothers and neonates. Clin Exp Allergy.
2007;37(7):1000-8. HorIU-ITT17].1365-2222. 200702757 .
Al-Ghimlas F, Todd DC. Creatine supplementation for patients with
COPD receiving pulmonary rehabilitation: A systematic review and
meta-analysis. Respirology. 2010;15(5):785-95.
Morimitsu Y, Nakagawa Y, Hayashi K, Fujii H, Kumagai T,
Nakamura Y, et al. A sulforaphane analogue that potently
activates the Nrf2-dependent detoxification pathway. J Biol Chem.
2002;277(5):3456-63.
Meja KK, Rajendrasozhan S, Adenuga D, Biswas SK, Sundar IK,
Spooner G, et al. Am J Respir Cell Mol Biol. 2008;39(3):312-23.
Engelen MP, Rutten EP, De Castro C, Wouters EF, Schols AM, Deutz
NE, et al. Supplementation of soy protein with branched-chain amino
acids alters protein metabolism in healthy elderly and even more in
patients with chronic obstructive pulmonary disease. Am J Clin Nutr.
2007;85(2):431-9. or:TU-T0937ajcn/85.2.431].
Negro RWD, Aquilani R, Bertacco S, Boschi F, Micheletto C,
Tognella S, et al. Comprehensive effects of supplemented essential
amino acids in patients with severe COPD and sarcopenia. Monaldi
Arch Chest Dis. 2010;73(1):25-33.
Deneke SM, Gershoff SN, Fanburg L. Potentiation of oxygen toxicity
in rats by dietary protein or amino acid deficiency. J Appl Physiol.
1983;54(1):147-51.
Varraso R, Kauffmann F, Leynaert B, Moual NL, Boutron-Ruault
MC, Clavel-Chapelon F, et al. Dietary patterns and asthma in the
E3N study. Eur Respir J. 2009;33(1):33-41.
Wickens K, Barry D, Friezema A, Rhodius R, Bone N, Purdie
G, et al. Fast foods-are they a risk factor for asthma. Allergy.
2005;60(12):1537-41.

do1- 1O 40X /monaldl JOT0 S1()



http://dx.doi.org/10.1016/j.siny.2012.01.005
http://stephenmblack.com/overview-of-lung-diseases/
http://stephenmblack.com/overview-of-lung-diseases/
http://dx.doi.org/0.4172/2472-1921.100050
http://dx.doi.org/0.4172/2472-1921.100050
http://dx.doi.org/10.1093/ajcn/61.6.1402S
https://en.wikipedia.org/wiki/Indian_cuisine#:~ :text=Staple%20foods%20of%20Indian%20cuisine
https://en.wikipedia.org/wiki/Indian_cuisine#:~ :text=Staple%20foods%20of%20Indian%20cuisine
https://timesofindia.indiatimes.com/indian-diets-were-both-scientific-and-sustainable-these-must-be-saved/articleshow/80176742.cms
https://timesofindia.indiatimes.com/indian-diets-were-both-scientific-and-sustainable-these-must-be-saved/articleshow/80176742.cms
https://timesofindia.indiatimes.com/indian-diets-were-both-scientific-and-sustainable-these-must-be-saved/articleshow/80176742.cms
http://dx.doi.org/10.1080/10408398.2012.679500
http://dx.doi.org/10.1007/BF02789165
http://dx.doi.org/10.1111/j.1365-2222.2007.02757.x
http://dx.doi.org/10.1093/ajcn/85.2.431
http://dx.doi.org/10.4081/monaldi.2010.310

47.

48.

49.

50.

SI.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Kant et al. /IP Indian Journal of Immunology and Respiratory Medicine 2023;8(1):11-18 17

Hijazi N, Abalkhail B, Seaton A. Diet and childhood asthma in a
society in transition: a study in urban and rural Saudi Arabia. Thorax.
2000;55(9):775-9.

Jain P, Kant S, Mishra R. Perception of dietary food items as food
allergens in asthmatic individuals in north Indian population. J Am
Coll Nutr. 2011;30(4):274-83.

Tazinya AA, Halle-Ekane GE, Mbuagbaw LT, Abanda M, Atashili
J, Obama MT, et al. Risk factors for acute respiratory infections in
children under five years attending the Bamenda Regional Hospital
in Cameroon. BMC Pulm Med. 2018;18(1):7.
IR 792,

WHO. [Last accessed 2023 on April 27]. Available from: https:
/Iwww.who.int/news-room/fact-sheets/detail/tuberculosis.

Tb Facts. [Last accessed 2023 on April 27]. Available from: https:
//tbfacts.org/tb-statistics-india/.

Dhamnetiya D, Patel P, Jha RP, Shri N, Singh M, Bhattacharyya K,
et al. Trends in incidence and mortality of tuberculosis in India over
past three decades: a joinpoint and age-period-cohort analysis. BMC
Pulmy Med. 2021;21:1-4. Hor:10-1T86/ST2890-021-01740-Y].

GIA. [Last accessed 2023 on April 27]. Available from: https://
ginasthma.org/world-asthma-day-may-5-2021/.

GAR. [Last accessed 2023 on April 27]. Available from: http://
globalasthmareport.org/burden/deaths.php.

Singh S, Salvi S, Mangal DK, Singh M, Awasthi S, Mahesh PA, et al.
Prevalence, time trends and treatment practices of asthma in India:
the Global Asthma Network study. ERJ Open Res. 2022;8(2):00528-
2021. Eor I T33O T 00 R0 11,
Available from: https://indianexpress.com/article/india/of-deaths-
due-to-respiratory-diseases- 14-in-india- study-air-pollution-
4801764/.

Adeloye D, Song P, Zhu Y, Campbell H, Sheikh A, Rudan I, et al.
Global, regional, and national prevalence of, and risk factors for,
chronic obstructive pulmonary disease (COPD) in 2019: a systematic
review and modelling analysis. Lancet Respir Med.2022;10(5):447—
58.

COPD. [Last accessed 2023 on April 27].  Available from:
who.int/news-room/fact-sheets/detail/chronic-obstructive-
pulmonary-disease-(copd).

The changing patterns of cardiovascular diseases and their risk
factors in the states of India: the Global Burden of Disease Study
1990-2016. Lancet Glob Health. India State-Level Disease Burden
Initiative CVD Collaborators. 2018;6:1339-51.

CANCER. WHO. [Last accessed 2023 on April 27]. Available from:
https://www.who.int/news-room/fact-sheets/detail/cancer.

India status report. [Last accessed 2023 on April 27]. Available
from: https://www.insightsonindia.com/2023/01/17/cancer-in-india-
a-status-report/.

National Cancer Registry data presented in Parliament, ICMR
National Centre for Disease Informatics and Research study. [Last
accessed 2023 on April 27]. Available from: https://www.ncdirindia.
org/.

Available from: https://en.wikipedia.org/wiki/Epidemiology_of
pneumoniatcite_note-Lancet]1-3.Lastaccessed2023on.

Pneumonia. [Last accessed 2023 on April 27]. Available
from: https://www.savethechildren.in/sci-in/media/PDFs/46a9¢9c8-
f7ca-4223-acef- 1e542b644{86.pdf.

Save the children. [Last accessed 2023 on April 27]. Available from:
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~:
text=Key%?20facts,exposed%20to%20second%2Dhand %20smoke.
NTCP. [Last accessed 2023 on April 27].  Available from:
https://nhm.gov.in/NTCP/Surveys-Reports- Publications/GATS-2-
Highlights-(National-level).pdf.

WHO. [Last accessed 2023 on April 27]. Available
from: https://www.who.int/india/health- topics/tobacco#:~:
text=Nearly%20267%20million%20adults%20(15,quid %20with%
20tobacco%?20and%?20zarda.

WHO. [Last accessed 2023 on April 27].  Available from:
https://www.who.int/news-room/fact- sheets/detail/asthma.
Lastaccessed2023on.

do1- [0 T 1X0/ST 7X90)]

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

89.

ASTHMA. [Last accessed 2023 on April 27]. Available from: https:
/laafa.org/asthma/.

WHO. [Last accessed 2023 on April 27].  Available from:
https://www.who.int/news-room/fact-sheets/detail/chronic-
obstructive-pulmonary-disease-(copd).

WHO. [Last accessed 2023 on April 27]. Available from: https:
/Iwww.who.int/news-room/fact-sheets/detail/tuberculosis.

Regunath H, Oba Y. Community-acquired pneumonia. StatPearls
[Internet] 2021 Aug 11. StatPearls Publishing.; 2021.

Mejza F, Gnatiuc L, Buist AS, Vollmer WM, Lamprecht B, Obaseki
DO, et al. Prevalence and burden of chronic bronchitis symptoms:
results from the BOLD study. Eur Respir J. 2017;50(5):1700621.
o1 L0 LI I/ 393003 0067101 4

Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden
WB, et al. American Heart Association Statistics Committee and
Stroke Statistics Subcommittee. Heart disease and stroke statistics—
2013 update: a report from the American Heart Association.
Circulation. 2013;127(1):6-245.

Rubenfeld GD, Caldwell E, Peabody E, Weaver J, Martin DP, Neff
M, et al. Incidence and outcomes of acute lung injury. N Engl J Med.
2005;353(16):1685-93.

Available from: https://www.cancer.org/cancer/lung-cancer/about/
key-statistics.

Soriano JB, Kendrick PJ, Paulson KR, Gupta V, Abrams EM,
Adedoyin RA, et al. Prevalence and attributable health burden of
chronic respiratory diseases, 1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet Respir Med.
2020;8(6):585-96.

[Last accessed 2023 on April 27]. Available from: https://ods.od.
nih.gov/factsheets/Omega3Fatty Acids- Consumer/#:~:text=Fish%
20and%?20other%?20seafood%20(especially,soybean%200il%2C%
20and%?20canola%?20o0il)Home>HealthInformation>Dietary {\T 1\
textendash } {\T1\textendash } pplementFactSheets>Omega-
3fattyacids>Omega-3Fatty Acids{\T1\textendash } Consumer.
Sukhotnik I, Slijper N, Pollak Y, Chemodanov E, Shaoul R, Coran
AG, et al. Parenteral omega-3 fatty acids (Omegaven) modulate
intestinal recovery after intestinal ischemia-reperfusion in a rat
model. J Pediatric Surg. 2011;46(7):1353-60.

Gaur P, Kumar C, Shukla RK, Kant S, Agarwal J, Bhattacharya S,
et al. Nutritional scenario in bronchial asthma. Int J Curr Microbiol
Appl Sci. 2013;2(9):119-24.

Shahar E, Folsom AR, Melnick SL, Tockman MS, Comstock GW,
Gennaro V, et al. Dietary n-3 polyunsaturated fatty acids and
smoking-related chronic obstructive pulmonary disease. Engl J Med.
1994;331(4):228-33.

Scicchitano P, Cameli M, Maiello M, Modesti PA, Muiesan
ML, Novo S, et al. Nutraceuticals and dyslipidaemia: beyond
the common therapeutics. J Funct Foods. 2014;6:11-32.
go1:/10.1016/1.111.20135.1.2.004.

Hwang YY, Ho YS. Nutraceutical support for respiratory diseases.
Food Sci Human Wellness. 2018;7(3):205-8.

Avrelija C, Walter C. The Role of Functional Foods.
Nutraceuticals, and Food Supplements in Intestinal Health.
Nutrients. 2010;2(6):611-25. BEorTI3390/Mu20R0RTT.
Baybutt RC, Rosales C, Brady H, Molteni A. Dietary fish oil protects
against lung and liver inflammation and fibrosis in monocrotaline
treated rats. Toxicology. 2002;175(1-3):1-3.

Gayan-Ramirez G. Relevance of nutritional support and early
rehabilitation in hospitalized patients with COPD. J Thoracic Dis.
2018;10(12):1400-14.

Araya J, Nishimura SL. Fibrogenic  reactions in
lung  disease. Annu  Rev  Pathol.  2010;5:77-98.
for:TU-TT467annurev.pathol. 4. 11T0807.09771]

. Zhao H, Chan-Li Y, Collins SL, Zhang Y, Hallowell RW, Mitzner

W, et al. Pulmonary delivery of docosahexaenoic acid mitigates
bleomycin-induced pulmonary fibrosis. BMC Pulm Med. 2014;14.
doi- [0 T IX6/14/1-7466-14-04

Wood LG. Omega-3 polyunsaturated fatty acids and chronic
obstructive pulmonary disease. Curr Opin Clin Nutr Metab Care.



http://dx.doi.org/10.1186/s12890-018-0579-7
http://dx.doi.org/10.1186/s12890-018-0579-7
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://tbfacts.org/tb-statistics-india/
https://tbfacts.org/tb-statistics-india/
http://dx.doi.org/10.1186/s12890-021-01740-y
https://ginasthma.org/world-asthma-day-may-5-2021/
https://ginasthma.org/world-asthma-day-may-5-2021/
http://globalasthmareport.org/burden/deaths.php
http://globalasthmareport.org/burden/deaths.php
http://dx.doi.org/10.1183/23120541.00528-2021
https://indianexpress.com/article/india/of-deaths-due-to-respiratory-diseases-14-in-india-study-air-pollution-4801764/
https://indianexpress.com/article/india/of-deaths-due-to-respiratory-diseases-14-in-india-study-air-pollution-4801764/
https://indianexpress.com/article/india/of-deaths-due-to-respiratory-diseases-14-in-india-study-air-pollution-4801764/
who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd)
who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd)
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.insightsonindia.com/2023/01/17/cancer-in-india-a-status-report/
https://www.insightsonindia.com/2023/01/17/cancer-in-india-a-status-report/
https://www.ncdirindia.org/
https://www.ncdirindia.org/
https://en.wikipedia.org/wiki/Epidemiology_of_pneumonia#cite_note-Lancet11-3.Lastaccessed2023on
https://en.wikipedia.org/wiki/Epidemiology_of_pneumonia#cite_note-Lancet11-3.Lastaccessed2023on
https://www.savethechildren.in/sci-in/media/PDFs/46a9e9c8-f7ca-4223-acef-1e542b644f86.pdf
https://www.savethechildren.in/sci-in/media/PDFs/46a9e9c8-f7ca-4223-acef-1e542b644f86.pdf
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~ :text=Key%20facts,exposed%20to%20second%2Dhand%20smoke
https://www.who.int/news-room/fact-sheets/detail/tobacco#:~ :text=Key%20facts,exposed%20to%20second%2Dhand%20smoke
https://nhm.gov.in/NTCP/Surveys-Reports-Publications/GATS-2-Highlights-(National-level).pdf
https://nhm.gov.in/NTCP/Surveys-Reports-Publications/GATS-2-Highlights-(National-level).pdf
https://www.who.int/india/health-topics/tobacco#:~ :text=Nearly%20267%20million%20adults%20(15,quid%20with%20tobacco%20and%20zarda
https://www.who.int/india/health-topics/tobacco#:~ :text=Nearly%20267%20million%20adults%20(15,quid%20with%20tobacco%20and%20zarda
https://www.who.int/india/health-topics/tobacco#:~ :text=Nearly%20267%20million%20adults%20(15,quid%20with%20tobacco%20and%20zarda
https://www.who.int/news-room/fact-sheets/detail/asthma.Lastaccessed2023on
https://www.who.int/news-room/fact-sheets/detail/asthma.Lastaccessed2023on
https://aafa.org/asthma/
https://aafa.org/asthma/
https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd)
https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd)
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
http://dx.doi.org/10.1183/13993003.00621-2017
https://www.cancer.org/cancer/lung-cancer/about/key-statistics
https://www.cancer.org/cancer/lung-cancer/about/key-statistics
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
https://ods.od.nih.gov/factsheets/Omega3FattyAcids-Consumer/#:~ :text=Fish%20and%20other%20seafood%20(especially,soybean%20oil%2C%20and%20canola%20oil) Home > Health Information > Dietary {\T1\textendash }{\T1\textendash }pplement Fact Sheets > Omega-3 fatty acids > Omega-3 Fatty Acids {\T1\textendash } Consumer
http://dx.doi.org//10.1016/j.jff.2013.12.006
http://dx.doi.org/10.3390/nu2060611
http://dx.doi.org/10.1146/annurev.pathol.4.110807.092217
http://dx.doi.org/10.1186/1471-2466-14-64

18

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Kant et al. /IP Indian Journal of Immunology and Respiratory Medicine 2023;8(1):11-18

2015;18(2):128-32. HorII IO
Schwartz J. Role of polyunsaturated fatty acids in lung disease. Am
J Clin Nutr. 2000;71(1 Suppl):393—6. Hor: 10U T0937ajcn/7T.1.3934.

Miles EA, Calder PC. Omega-6 and omega-3

19 J/NIC O QOO0 QOO0 LA A

polyunsaturated fatty acids and allergic diseases in infancy
and

childhood. Curr Pharm  Des.
do1- 10 1 /AT 3101 7X 700614070175 /3,
Burns JS, Dockery DW, Neas LM, Schwartz J, Coull BA, Raizenne
M, et al. Low dietary nutrient intakes and respiratory health in
adolescents. Chest. 2007;132(1):238-45.

Hinojosa CA, Gonzalez-Juarbe N, Rahman MM, Fernandes G,
Orihuela CJ, Restrepo I, et al. Omega-3 fatty acids in contrast to
omega-6 protect against pneumococcal pneumonia. Microb Pathog.

2020;141:103979. For:10.10T6/.micpaih.2020.103979.

2014;20(6):946-53.

Gadek JE, Demichele SJ, Karlstad MD, Pacht ER, Donahoe M,
Albertson TE, et al. Effect of enteral feeding with eicosapentaenoic
acid, gamma-linolenic acid, and antioxidants in patients with acute

respiratory distress syndrome. Enteral Nutrition in ARDS Study
o T T 7O 30 A%

Group Crit Care Med. 1999;27(8):1409-20.

Morlyama H, Endo J, Kataoka M, Shimanaka Y, Kono N, Sugiura
Y, et al. Omega-3 fatty acid epoxides produced by PAF-AH2 in
mast cells regulate pulmonary vascular remodeling. Nat Commun.
2022;13(1):3013.

do1- 1O TOIX/SATAQ /0 /_300671-4.

Grimminger FR, Wahn HA, Kramer HJ, Stevens JE, Mayer
KO, Walmrath DI, et al.
vs.  eicosapentaenoic

hypertemlon

Differential influence of arachidonic
acid on experimental pulmonary
Am J Physwl 1995'268(6 Pt 2):2252-9.

Grlmmmger F, Wa.hn H, Mayer K, K1§§ L, Walmrath D, Seeger
W, et al. Impact of arachidonic versus eicosapentaenoic acid on
exotonin-induced lung vascular leakage: relation to 4-series versus
S-series leukotriene generation. Am J Respir Crit Care Med.
1997:155(2):513-9. QoL TUTT6A7aIrcCn. 155.Z.9037T87].
Grimminger F, Mayer K, Krdamer HJ, Stevens J, Walmrath D, Seeger
W. Differential vasoconstrictor potencies of free fatty acids in the
lung vasculature: 2-versus 3-series prostanoid generation. Journal
of Pharmacology and Experimental Therapeutics. 1993;267(1):259—
65.

Kelbel I, Koch T, Prechtl A, Heller A, Schlotzer E, Schiefer HG,
et al. Effects of parenteral application of fish oil versus soy
oil emulsions on bacterial clearance functions. Transfusion Med
Hemother. 1999;26(4):226-32.

Anes E, Kiihnel MP, Bos E, Moniz-Pereira J, Habermann A, Griffiths
G, et al. Selected lipids activate phagosome actin assembly and
maturation resulting in killing of pathogenic mycobacteria. Nat cell

101.

102.

103.

104.

105.

106.

107.

108.

Biol. 2003;5(9):793-802.
Mcfarland CT, Fan YY, Chapkin RS, Weeks BR, Mcmurray

DN.  Dietary polyunsaturated fatty acids modulate resistance
to Mycobacterium tuberculosis in guinea pigs. J Nutr.
2008;138(11):2123-8. [or:10.3945/1n.108.093740.

Jordao L, Lengeling A, Bordat Y, Boudou F, Gicquel B, Neyrolles
O, et al. Effects of omega-3 and -6 fatty acids on Mycobacterium
tuberculosis in macrophages and in mice.  Microbes Infect.
2008;10(12-13):1379-86. 8.03
Gupta KB, Gupta H, Kant S, Gupta K. Nutrition and Tubercu10515
NMO J.2018;12(1):47-50.

Scaglia N, Chatkin J, Chapman KR, Ferreira I, Wagner M, Selby P,
et al. The relationship between omega-3 and smoking habit: a cross-
sectional study. Lipids Health Dis. 2016;15(1):1-7.

Kant S, Singh A, Verma N, Verma AK, Tripathi A. Non-
pharmacological modalities for Tobacco Cessation: An Overview. Int
J Adv Res. 2022;10(5):176-86.

Singh A, Verma N, Bhardwaj K. Role of Flaxseed Oil as an
Adjuvant in Decreasing Tobacco Craving: A Review. EC Nutrition.
2022;17(8):29-36.

Vega OM, Abkenari S, Tong Z, Tedman A, Huerta-Yepez S.
Omega-3 polyunsaturated fatty acids and lung cancer: nutrition or

pharmacology? Nutr Cancer. 2021;73(4):541-61.
Romieu I. Nutrition and lung health. Int J Tuberc Lung Dis.

2005;9(4):362-74.

Author biography

Surya Kant, Professor & Head

Anjali Singh, PhD Scholar

Narsingh Verma, Professor & Head

Ajay Kumar Verma, Additional Professor

Adarsh Tripathi, Professor

Cite this article: Kant S, Singh A, Verma N, Verma AK, Tripathi A.
Omega 3 fatty acid: A boon for pulmonary health. IP Indian J Immunol
Respir Med 2023;8(1):11-18.



http://dx.doi.org/10.1097/MCO.0000000000000142
http://dx.doi.org/10.1093/ajcn/71.1.393s
http://dx.doi.org/10.2174/138161282006140220125732
http://dx.doi.org/10.1016/j.micpath.2020.103979
http://dx.doi.org/10.1097/00003246-199908000-00001
http://dx.doi.org/10.1097/00003246-199908000-00001
http://dx.doi.org/10.1038/s41467-022-30621-z
http://dx.doi.org/10.1152/ajpheart.1995.268.6.H2252
http://dx.doi.org/10.1164/ajrccm.155.2.9032187
http://dx.doi.org/10.3945/jn.108.093740
http://dx.doi.org/10.1016/j.micinf.2008.08.004

	Background
	Lung Diseases
	Aim
	Protective and harmful effects of diet on respiratory diseases 
	Magnitude of the disease burden
	What is omega 3
	Sources of omega 3

	Role of Omega-3 in Pulmonary Health and Prevention of Respiratory Diseases
	Conclusion
	Conflict of Interest

