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Abstract
Respiratory diseases are the prime cause of death and disability worldwide. The ma-
jority	of	lung-	based	diseases	are	resistant	to	treatment.	Hence,	research	on	unique	
drugs/compounds with a more efficient and minimum side effect for treating lung 
diseases is urgent. Punica granatum	L	(pomegranate)	fruit	has	been	used	in	the	pre-
vention and treatment of various respiratory disorders in recent times. In vivo and 
in	vitro	studies	have	demonstrated	that	pomegranate	fruit,	as	well	as	 its	 juice,	ex-
tract,	peel	powder,	and	oil,	exert	anti-	proliferative,	anti-	oxidant,	anti-	microbial,	anti-	
inflammatory,	 anti-	cancer,	 and	 anti-	tumorigenic	 properties	 by	 attenuating	 various	
respiratory	conditions	such	as	asthma,	lung	fibrosis,	lung	cancer,	chronic	obstructive	
pulmonary	disease	(COPD),	and	alveolar	inflammation	via	modulating	various	signal-
ing pathways. The current review summarizes the potential properties and medical 
benefits	of	pomegranate	against	different	lung-	based	diseases,	also	highlighting	its	
possible role in the lung fibrinolytic system. The available data suggest that pome-
granate is effective in controlling the disease progressions and could be a potential 
therapeutic	target	benefiting	human	health	status.	Furthermore,	this	review	also	out-
lines the preclinical and clinical studies highlighting the role of pomegranate in lung 
diseases	further	evoking	future	studies	to	investigate	the	effect	of	intake	of	this	anti-	
oxidant	fruit	in	larger	and	well-	defined	human	clinical	trials.

Practical applications
• This review outlines the putative pharmacologic benefits of P. granatum	L	(pome-
granate)	 in	 treating	 various	 chronic	 lung-	based	 diseases	 such	 as	 lung	 cancer,	
COPD,	ARDS,	asthma,	lung	fibrosis,	and	cystic	fibrosis.

• This review also highlights the possible inhibitory role of P. granatum	L	(pomegran-
ate)	in	the	lung	fibrinolytic	system	triggering	the	fibrinolytic	markers.

•	 This	review	summarizes	the	preclinical	and	clinical	studies	using	in	vitro,	in	vivo,	
and human models highlighting the potential role of P. granatum	L	(pomegranate)	
in lung diseases.

•	 This	review	evokes	future	research	to	 investigate	the	effect	of	 intake	of	pome-
granate	fruit	in	well-	defined	human	clinical	trials.
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1  | INTRODUC TION

Lungs	are	the	primary	organs	associated	with	the	respiratory	system	
that	helps	us	to	breathe.	Lungs	are	prone	to	continuous	immune	re-
actions	as	it	experiences	the	entry	of	several	foreign	particles	into	
the	respiratory	system	(Kemter	&	Nagler,	2019;	Milette	et	al.,	2019).	
Lung-	related	diseases	cause	an	immense	health	burden.	Chronic	re-
spiratory	diseases	(CRD)	are	among	the	leading	causes	of	mortality	
worldwide.	Victims	of	 lung	disorders	often	experience	 long-	lasting	
difficulties,	where	one	of	the	major	causes	includes	treatment	side	
effects	along	with	psychosocial	struggles	(Tereso	et	al.,	2019).	CRD	
is	of	unrestricted	cell	proliferation.	CRD	has	no	single	defined	cause	
but	carries	several	risk	factors	such	as	smoking	tobacco,	 infection,	
radiation	 exposure,	 pollution	 in	 the	 air,	 obesity,	 and	 alcohol	 con-
sumption. Research over the past decades has established various 
epigenetic/environmental agents that play a prime role in the devel-
opment	and	progression	of	CRD	 (Bartling	&	Hofmann,	2019;	Kolb	
&	Vašáková,	2019).	Globally,	millions	of	people	die	of	CRD,	and	also	
new	CRD	incidences	are	reported	in	the	United	States	alone;	more	
than	 80%	 of	 these	 deaths	 are	 prominent	 in	 middle-	income/low-	
income	countries	(Abegunde	et	al.,	2007;	Obi	et	al.,	2018).	Despite	
several	considerable	advancements	in	treatment	options,	the	cases	
and	mortality	 levels	 of	 CRD	 continues	 to	 increase.	 Therefore,	 at-
tention	should	be	focused	on	the	prevention	of	CRD	as	an	ultimate	
strategy	 for	 the	 management	 of	 cancer.	 CRD-	related	 deaths	 may	
well	be	prevented	through	lifestyle	variation,	mostly	through	dietary	
means.	Naturally	occurring	 agents	 from	dietary	 fruits	 and	vegeta-
bles have received considerable attention for the prevention and 
treatment	of	CRD.	These	natural	agents	are	safe	and	cost-	efficient	
in	 contrast	 to	 expensive	 chemotherapeutic	 treatments,	 which	 re-
sults	in	significant	side	effects	(Patel	et	al.,	2018;	Younis	et	al.,	2018).	
Punica granatum	 L.	 (pomegranate)	 is	 a	 natural	 polyphenol-	rich	 in	
biologically	active	compounds	such	as	ellagic	acid,	gallic	acid,	puni-
calagin,	 flavonoids,	 anthocyanins,	hydrolyzable	 tannins,	 and	ellagi-
tannins	 (Table	1).	There	are	studies	also	on	 the	new	purple	queen	
pomegranate.	A	recent	study	by	Balli	et	al.	(2020)	has	reported	the	
nutraceutical	profile	of	purple	queen	pomegranate	from	cultivated	
trees on reclaimed dredged sediments. This study revealed the pro-
teomic database of pomegranate juice and peel reporting increased 
concentrations of ellagitannins and anthocyanins. This study also 
reported a significantly higher concentration of glucose and galac-
turonic	acid	in	the	remediated	sediment	of	purple	queen	pomegran-
ate	(Balli	et	al.,	2020).	Combination	of	these	aggregates	the	superior	
anti-	oxidant	properties	of	pomegranate	(Husari	et	al.,	2017).	Ellagic	
acid is considered one of the major components of the pomegran-
ate	fruit.	Apart	from	its	role	as	fruit	or	its	juice	or	oil/extract,	it	also	
carries	medicinal	properties	such	as	antibacterial,	anti-	inflammatory,	

anti-	proliferative,	 and	 anti-	tumorigenic	 properties	 (Ouachrif	
et	al.,	2012;	Sharma	et	al.,	2017,	Mabrouk	et	al.,	2019).	Evidence	also	
states that P. granatum,	exhibits	anti-	parasitic	properties	by	signifi-
cantly	attenuating	parasitemia	via	reducing	oxidative	stress	and	in-
flammatory	responses	(Hafiz	et	al.,	2016;	Mubaraki	et	al.,	2016).	The	
medicinal properties of this fruit have fascinated the researcher’s in-
terest	globally	to	work	on	it.	The	pomegranate	fruit	has	been	widely	
utilized for treating and preventing various diseases by regulating 
several	signaling	pathways,	suggesting	pomegranate	fruit	as	a	prom-
ising	 chemopreventive/chemotherapeutic	 agent	 (Shayganni	 et	 al.,	
2016).	Throughout	history,	this	fruit	has	great	value.	No	studies	have	
summarized the potential role of this nature’s fruit on respiratory 
diseases.	Hence,	the	current	review	summarizes	the	therapeutic	role	
of P. granatum	L	in	lung-	related	diseases	which	includes	exploration	
of	 preclinical	 as	well	 as	 clinical	 studies,	 emphasizing	 the	 potential	
importance of pomegranate in the prevention and treatment of lung 
diseases	like	asthma,	idiopathic	pulmonary	fibrosis	(IPF),	lung	cancer,	
chronic	obstructive	pulmonary	disease	(COPD),	and	cigarette	smoke	
exposure.	Also,	the	future	aspects	of	using	this	safe	chemoprotec-
tive	drug	in	other	lung	diseases	like	cystic	fibrosis,	acute	respiratory	
distress	syndrome	(ARDS),	pneumonia,	and	pulmonary	edema.	The	
present review gives an overview of the insights into the role of 
pomegranate in the therapy of respiratory diseases.

2  | METHODOLOGY (DATABA SE SCREEN)

We	screened	PubMed	and	google	scholar	with	the	keywords	pome-
granate,	 Punica granatum,	 respiratory	 diseases,	 pomegranate	 in	
lungs,	 types	 of	 Punica granatum	 in	 lung	 diseases,	 pomegranate	 in	
COPD,	pomegranate	in	lung	fibrosis,	pomegranate	in	asthma,	pome-
granate	 in	 lung	 cancer,	 structure,	 pomegranate	 in	 alveolar	 inflam-
mation,	 pomegranate	 in	 health	 and	diseases,	 and	Punica granatum 
clinical	 trials	 till	 date.	 Full	 texts	 of	 these	 screened	 articles	 were	
screened	 for	 inclusion	 in	 this	 review.	 Articles	 that	 evaluated	 the	
therapeutic measure of pomegranate against possible chronic lung 
diseases evaluating possible signaling targets were included for this 
review.

3  | RESULTS AND DISCUSSION

A	total	of	110	articles	were	found	after	a	preliminary	search	of	the	
articles.	Title	and	abstracts	were	 screened,	 and	after	 that	24	arti-
cles	were	excluded	 from	further	 review.	Full-	text	screening	of	 the	
remaining	 86	 articles	 was	 done.	 Among	 these,	 a	 total	 of	 86	 arti-
cles	were	 included	 in	 the	 final	 review.	Articles	 screened	 are	 cited	
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TA B L E  1  Chemical	structures	of	the	active	compounds	in	pomegranate

Active compound Structure PubChem CID

Flavonoids 53,787,266

Ellagitannin 10,033,935

Punicalagin 44,584,733

Ellagic acid 5,281,855

Ascorbic	acid 54,670,067

Punicic	acid 5,281,126

Gallic	acid 370

(Continues)
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in particular subheadings below revealing the potent role of Punica 
granatum in chronic lung diseases.

4  | WHY IS P.  gra natu m  L  USED A S AN 
EFFEC TIVE THER APY TO TRE AT DISE A SES?

P. granatum	L,	pomegranate	fruit,	is	considered	one	of	nature’s	rich-
est	 sources	 of	 anti-	oxidants.	 P. granatum	 L	 is	 known	 as	 nature’s	
power	fruit	worldwide.	For	the	past	decades,	pomegranate	fruit	tree	
is	said	to	possess	remarkable	medicinal	activities.	The	pomegranate	
tree	belongs	to	the	Middle	East	and	a	few	Asian	countries	(Mubaraki	
et	al.,	2016).	As	mentioned	above	pomegranate	fruit	consist	of	po-
tent	anti-	oxidants	like	anthocyanins,	tannins,	and	flavonoids,	which	
further	are	considered	as	anti-	atherogenic.	This	unusual	biochemical	
composition of pomegranate fruit has attracted many scientists to 
study	 the	healing	property	of	 this	 fruit.	 Thereby,	 these	 character-
istics	 of	 pomegranate	 fruit	make	 it	 a	 healthy	 supplement	 and	 po-
tential	in	preventing	various	diseases	including	lung-	related	diseases	
(Aviram	&	Rosenblat,	2012).

5  | P.  gra natu m  L  IN RESPIR ATORY 
DISORDERS

5.1 | P. granatum L in asthma

Asthma	is	CRD	associated	with	various	inflammatory	cells	and	pro-
teins.	Asthma	 is	a	complex	 inflammatory	 respiratory	disease	 that	
includes	hypersecretion	of	mucus,	 inflammatory	eosinophils,	 and	
airway	hyperresponsiveness	which	ultimately	makes	breathing	dif-
ficult	 by	 triggering	wheezing,	 coughing,	 and	 shortness	 of	 breath	
(Oliveira	et	al.,	2013;	Rayees	et	al.,	2014;	Tattersfield	et	al.,	2002).	
As	 a	 treatment	 measure,	 asthma	 is	 managed	 by	 rescue	 inhalers	
which contain corticosteroids that are found effective in treat-
ing symptoms of chronic asthma but are also responsible for ad-
verse	 side	 effects	 that	 severely	 limit	 the	 long-	term	 use	 of	 these	
inhalers	 (Barnes,	2004;	Oliveira	et	al.,	2013).	A	study	by	Oliveira	
et al. (2013) was the first approach that revealed that P. grana-
tum	L	 fruit	can	be	an	effective	therapy	 in	asthma	treatment.	The	
study	 demonstrated	 ethanolic	 extract	 from	 the	 leaves	 of	 P. gra-
natum	 L	 represents	 a	 beneficial	 biological	 activity	 in	 an	 in	 vivo	

Active compound Structure PubChem CID

Linoleic	acid 5,280,450

Quercetin 5,280,343

Pedunculagin 442,688

Punicalin 5,388,496

TA B L E  1   (Continued)
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model of asthma. The highlight of this study was that the leaves 
extract	 was	 encapsulated	 in	 biodegradable	 microparticles	 which	
had	a	maximum	therapeutic	potential	as	compared	to	the	extract	
in solution form. This suggested that its appropriate delivery of 
pomegranate leaves derivatives into the lungs may treat allergic 
diseases	 like	 asthma.	 These	 microparticles	 inhibited	 eosinophils,	
decreased	cytokines	like	IL-	1β	and	IL-	5,	and	attenuated	protein	lev-
els	in	the	lungs	(Oliveira	et	al.,	2013;	Rayees	et	al.,	2014).	Studies	
have also shown that the flower buds of P. granatum	 L	 can	 also	
react	as	a	therapy	for	the	traditional	treatment	of	asthma.	A	study	
by	Barwal	et	al.	 (2009)	demonstrated	an	anti-	histaminic	property	
of	pomegranate	flower	buds	in	a	murine	asthma	model	using	Swiss	
albino	mice	via	using	clonidine-	induced	catalepsy	and	haloperidol-	
induced	catalepsy	using	the	dose	of	50	and	100	mg/kg,	p.o.	This	
study concluded that tannins from pomegranate flower buds could 
exhibit	anti-	histaminic	property	which	could	contribute	to	its	role	

in	treating	asthma	(Pontonio	et	al.,	2019).	Recent	studies	revealed	
that	pomegranate	 juice	 fermented	with	 lactic	 acid	 is	 rich	 in	 anti-	
oxidants	and	could	be	a	preventive	measure	for	diseases	including	
asthma	 (Alanbaki	 et	 al.,	 2019).	 Recent	 pieces	 of	 evidence	 stated	
that pomegranate along with licorice has been proved to be effec-
tive in cough management which could result as a potential ther-
apy	for	asthma	treatment	(Zheng	et	al.,	2010).	These	findings	put	
forward the effective potentiality of P. granatum	L	endorsed	as	a	
therapeutic	drug	in	treating	asthma	(Figure	1).

5.2 | P . granatum	L	in	lung	injury	and	IPF

IPF	 is	 a	 devastating,	 fatal	 respiratory	 age-	related	 disorder	 that	
is	 characterized	 by	 damage,	 thickening,	 and	 scarring	 of	 alveo-
lar tissue. The stiffness of the alveolar tissue results in improper 

F I G U R E  1   Punicagranatum	L	activity	in	asthma.	As	studies	reveal,	in	vivo	models	of	induced	asthma	(induced	by	ovalbumin	and	aluminum	
hydroxide)	result	in	elevated	levels	of	eosinophils	via	activating	inflammatory	cytokine	IL-	1β	and	IL-	5	via	increasing	histamine	levels	
ultimately	increasing	the	asthma	condition.	Pomegranate	encapsulated	by	microparticles	inhibits	asthma	symptoms,	whereas	pomegranate	
flower	buds	act	as	anti-	histaminic	and	pomegranate	juice	represents	anti-	oxidant	properties	essential	in	treating	asthma
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functioning	of	the	lungs	(Zheng	et	al.,	2010).	Due	to	its	unknown	
cause,	it	is	termed	as	“idiopathic,”	but	recent	studies	have	become	
a	topic	of	debate	(Shaikh	et	al.,	2019).	Currently,	there	is	no	effec-
tive	treatment	for	IPF.	The	main	focus	of	the	treatment	discovered	
so far is to control as much as possible the symptoms and reduce 
the	 progression	 of	 the	 disease.	 As	 the	 condition	 becomes	 more	
advanced,	it	results	in	respiratory	dysfunction	(Chen	et	al.,	2017).	
P. granatum	L	was	also	found	to	be	effective	in	terms	of	treating	IPF.	
Studies	have	reported	that	hydroalcoholic	extracts	of	the	seeds	of	
P. granatum	 L	 reflected	 a	 progressive	 effect	 against	 bleomycin-	
mediated	pulmonary	fibrosis	by	exhibiting	its	anti-	oxidant	activities	
with	an	appropriate	dosage	of	400	mg/kg	in	male	Spraque–	Dawley	
rat	(Hemmati	et	al.,	2013).	A	study	by	Şen	et	al.	(2014)	was	the	first	
approach	that	demonstrated	that	pomegranate	extract	along	with	
carvacrol	 could	 be	 effective	 in	 treating	 methotrexate-	mediated	
lung	oxidative	injury	leading	to	lung	fibrosis	 in	the	murine	model.	
Pomegranate	 extract	 and	 carvacrol	 combination	 could	 result	 in	

enhancing	the	homeostasis	of	the	lungs	(Şen	et	al.,	2014).	Recent	
shreds of evidence reveal that the peel powder of P. granatum	 L	
also	carries	anti-	fibrotic,	anti-	oxidant,	anti-	inflammatory,	and	anti-	
apoptotic	 activities.	 Pre-	treating	 the	 murine	 models	 with	 pome-
granate peel powder resulted in a protective effect in treating 
pulmonary	 injury	 (Salama	&	 Faried,	 2018).	 As	mentioned,	 pome-
granate	 fruit	 is	 rich	 in	 gallic	 acid	 which	 has	 anti-	oxidant	 proper-
ties; emerging sources have also reported that gallic acid inhibits 
bleomycin-	induced	oxidative	lung	damage	and	fibrosis.	The	result	
showed that dietary supplements rich in gallic acid will be an ef-
fective adjuvant therapy in decreasing lung injury and fibrosis. This 
study	highlighted	the	regulatory	role	of	gallic	acid	on	lung	toxicity	
due to bleomycin treatment demonstrated by evaluating lung and 
serum	cytokine	expressions,	oxidative	stress	biomarkers,	and	his-
topathological	alterations	of	alveolar	tissue	(Nikbakht	et	al.,	2018).	
All	these	studies	depicted	the	beneficial	role	of	P. granatum	L	as	a	
therapy	for	lung	injury	and	fibrosis	(Figure	2).

F I G U R E  2   Punicagranatum	L	activity	in	lung	injury	and	fibrosis.	As	mentioned	by	various	studies,	BLM-	induced	lung	injuries	in	murine	
models damage the lung epithelium and disturb the lung homeostasis leading to activation of macrophages via elevating inflammatory/serum 
cytokines	like	IL-	1β,	IL-	6,	TNF-	α,	and	IFN-	δ	by	causing	pulmonary	injury	leading	to	lung	fibrosis.	Pomegranate	hydro	alcoholic	extract	inhibits	
BLM-	induced	lung	fibrosis,	whereas	pomegranate	peel	powder	is	an	anti-	inflammatory	that	decreases	the	levels	of	cytokines.	Pomegranate	
is	essential	in	the	treatment	of	lung	fibrosis.	BLM,	bleomycin
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5.2.1 | The	possible	role	of	P. granatum	L	in	lung	
fibrinolytic system

The	fibrinolytic	system	 is	known	to	discard	fibrin	from	the	vascular	
system. It consists of the proenzyme called plasminogen which is op-
erative to activate the enzyme plasmin which plays a major role in the 
degradation	of	fibrin.	In	humans,	the	fibrinolysis	system	is	a	proteo-
lytic enzymatic process in the blood which prevents the growth of a 
blood	clot	(Collen	et	al.,	1986;	Talamo,	2018).	Fibrinolysis	is	said	to	be	
regulated by particular molecular interactions between the plasmino-
gen	activators.	Attenuation	of	 fibrinolysis	may	occur	at	 the	plasmin	
level	or	its	activators	level	(Gall	et	al.,	2018).	Alveolar	epithelial	cells	
are considered to be the major targets that activate the fibrinolytic 
components,	namely,	tumor	suppressor	gene	p53,	plasminogen	acti-
vator	inhibitor-	1	(PAI-	1),	urokinase-	type	plasminogen	activator	(uPA),	
and	its	receptor	(uPAR),	The	elevated	levels	of	p53	leads	to	activation	
of apoptosis process in lungs and other members of the fibrinolytic 
system,	 contributing	 to	 the	 pathogenesis	 of	 pulmonary	 injury.	 The	

association	of	fibrinolytic	components,	such	as	PAI-	1,	uPA,	and	uPAR,	
with p53 is responsible for the regulation of the fibrinolytic properties 
and	signaling	molecules,	which	is	important	in	maintaining	the	integ-
rity	of	the	cell	(Kwaan	et	al.,	2019).	The	fibrinolytic	system	could	be	a	
major	 target	 in	 respiratory	diseases	 (Bhandary,	2016).	Our	previous	
and current studies produce strong evidence highlighting the role of 
the natural component curcumin in targeting the fibrinolytic compo-
nent	via	 inhibiting	PAI-	1	and	its	 interactions	with	p53	(Gouda	et	al.,	
2018;	Gouda,	Shaikh,	et	al.,	2018;	Shaikh	et	al.,	2020).	Further,	inter-
esting approaches can be carried out using P. granatum	L	via	studying	
its	role	in	targeting	the	fibrinolytic	system	in	the	lungs	(Figure	3).

5.3 | P. granatum L in lung cancer

The incidence of lung cancer has been increasing at alarming rates 
worldwide,	 specifically	 due	 to	 the	 fashion	 of	 smoking.	 Lung	 can-
cer	today	is	the	major	cause	of	cancer-	related	deaths	in	the	world,	

F I G U R E  3  Possible	role	of	Punicagranatum in targeting the fibrinolytic system in the lungs. Inflammatory agents damage the lung 
epithelial	cells	leading	to	activation	of	fibrinolytic	enzymes	such	as	plasminogen,	which	further	produces	plasmin.	Plasmin	denatures	into	
fibrin	as	a	consequence	of	alveolar	injury	leading	to	the	production	of	tumor-	suppressing	gene	p53	further	increasing	the	expression	of	
the	fibrinolytic	marker	PAI-	1	and	decreasing	levels	of	uPA	and	uPAR.	All	together	contribute	to	the	development	of	pulmonary	disorders.	
Punicagranatum intervention would possibly reverse this effect
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representing	28%	of	overall	cancer	deaths	(Barta	et	al.,	2019;	Khan	
et	al.,	2007;	Miravitlles	et	al.,	2021).	Researchers	have	revealed	that	
controlling this pulmonary cancer is tough by surgical and conven-
tional	therapeutic	approaches	(Miravitlles	et	al.,	2021).	The	progno-
sis	of	 lung	cancer	 is	poor	with	an	overall	10%–	14%	survival	rate	in	
the	United	States;	higher	incidences	are	found	in	men	as	compared	
to	women	(Khan	et	al.,	2007;	Miravitlles	et	al.,	2021).	Scientists	have	
found out that postponding the development of lung cancer activity 
might	be	a	major	strategy	in	controlling	lung	cancer	(Gall	et	al.,	2018;	
Talamo,	2018).	Researchers	state	that	the	use	of	fruits	and	vegeta-
bles	which	supply	cancer-	fighting	properties	 is	appropriate	 in	 lung	
cancer	studies	(Siegel	et	al.,	2019).	Various	in	vitro	and	in	vivo	stud-
ies reveal that pomegranate carries an ability to fight against lung 
cancer	(Garon	et	al.,	2008).	Past	studies	by	Khan	et	al.	showed	that	P. 
granatum	L	fruit	extract	significantly	reduced	the	viability	of	adeno-
carcinoma	human	alveolar	basal	epithelial	cells	with	a	dosage	of	(50–	
150 µg/ml)	of	pomegranate	extract	for	72	hr;	the	minimal	result	was	
also	reported	in	normal	human	bronchial	epithelial	cells	(NHBE)	with	
the	same	dosage	(Khan	et	al.,	2008).	This	study	also	observed	that	
induction	of	WAF1/p21	and	KIP1/p27	results	in	cell	cycle	arrest	in	
the	G0/G1	phase	in	a	dose-	dependent	manner	resulting	in	the	inac-
tivation	of	MAPK	PI3K/Akt	and	NF-	κB	signaling	molecules.	Further,	
confirming	the	same	in	murine	model	via	implantating	the	A549	cells	

in	an	in	vivo	model	and	proving	pomegranate	fluid	as	drinking	liquid	
resulting in reduction of lung tumors via indicating P. granatum	L	as	
an effective beneficiary chemopreventive drug in treating human 
lung	cancer	 (Adhami	et	al.,	2009;	Khan	et	al.,	2008).	Pomegranate	
fruit	extracts	oral	infusion	also	results	in	restoring	the	phosphoryla-
tion	of	AMPKα which is considered as an upstream down regulator 
of	mTOR	in	a	murine	model	of	 lung	cancer	(Li	et	al.,	2016).	Recent	
studies	 revealed	 that	 pomegranate	 leaf	 extract	 blocks	 the	 inva-
sion	and	migration	of	H1299	cells	via	attenuating	the	levels	of	ma-
trix	metalloproteinase	 (MMP)	 such	as	MMP-	2	and	MMP-	9	 in	vitro	
indicating	that	pomegranate	 leaf	extract	can	result	as	a	protective	
chemotherapeutic	compound	in	the	treatment	of	non-	small	cell	lung	
carcinoma	via	inhibiting	apoptosis,	cell	cycle	arrest,	cell	proliferation,	
migration,	and	 invasion	 (Mannino	&	Buist,	2007).	The	above	men-
tioned various studies indicate the effective role of pomegranate 
fruit	as	a	beneficial	therapy	for	lung	cancer	(Figure	4).

5.4 | P. granatum L in COPD and cigarette smoking

COPD	 is	 a	 respiratory	 disorder	 affecting	 the	 airways	 (Halbert	
et	al.,	2006).	COPD	continues	to	be	a	global	health	issue	with	a	major	
cause	of	mortality,	morbidity,	and	health	care	universally.	Cigarette	

F I G U R E  4   Punicagranatum	L	activity	in	lung	cancer.	Lung	cancer	cell	lines	and	implanting	lung	cancer	cell	lines	in	a	murine	model	
expressed	imbalance	in	the	cell	cycle	by	elevation	of	WAF1/p21	and	KIP1/p27	in	G0/G1	phase	via	activating	MAPK,	PI3K/AKT,	and	NF-	kB	
signaling	leading	to	the	prognosis	of	lung	cancer.	Further	activation	of	AMPK-	α,	mTOR,	MMP-	2,	and	MMP-	9	is	also	encountered	in	vitro.	The	
reverse scenario is reported with an oral infusion of pomegranate juice

https://www.sciencedirect.com/topics/medicine-and-dentistry/matrix-metalloproteinase
https://www.sciencedirect.com/topics/medicine-and-dentistry/matrix-metalloproteinase
https://www.sciencedirect.com/topics/medicine-and-dentistry/gelatinase-a
https://www.sciencedirect.com/topics/medicine-and-dentistry/gelatinase-b
https://www.sciencedirect.com/topics/medicine-and-dentistry/antiinfective-agent
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smoking	has	been	highlighted	as	a	major	risk	factor	for	developing	
COPD	universally;	various	other	factors	include	exposure	to	infec-
tions,	air	pollution,	occupational	hazards,	etc.	also	stand	equally	im-
portant	(Halbert	et	al.,	2006;	Sullivan	et	al.,	2000).	COPD	is	a	chronic	
lung disease that obstructs the airflow from the lungs ultimately 
causing	difficult	breath.	Growing	sources	of	evidence	stated	that	the	
population	worldwide	resulted	 in	an	 increased	burden	of	COPD	in	
the	coming	years	(Mannino,	&	Buist,	2007;	Ramírez-	Venegas	et	al.;	
2019;	Sullivan	et	al.,	2000).	The	future	challenge	is	considered	to	be	
the implementation of preventive and management measures that 
are	cost-	effective	and	result	in	accurate	COPD	treatment	(Mannino,	
&	Buist,	2007;	Magitta	et	al.,	2018).	Stating	the	role	of	pomegran-
ate	fruit	as	a	therapeutic	measure	for	COPD,	past	studies	by	Cerdá	
et	al.	(2006)	stated	that	pomegranate	juice	adds	no	effect	on	COPD	
patients.	This	clinical	study	found	no	difference	between	the	COPD	
victims	 and	 those	 patients	 taking	 pomegranate	 juice	 supplements	
(Ramírez-	Venegas	et	al.,	2019).	On	the	other	hand,	growing	sources	
of pieces of evidence revealed that pomegranate juice plays a vital 
role	 in	 inhibiting	 the	 effect	 of	 cigarette	 smoke	on	human	 alveolar	
cells in vitro. In this study levels of inflammatory molecules activated 
on	 cigarette	 smoke	 exposure	 were	 decreased	 on	 the	 addition	 of	
pomegranate	 juice	 (Miravitlles	 et	 al.,	 2021).	 Exposure	 to	 cigarette	
smoke	 leads	to	elevated	oxidative	 injury	to	the	 lungs.	Hushari	and	
Shabban	proved	that	the	levels	of	inflammatory	molecules	elevated	
due	to	cigarette	smoke	exposure	in	an	in	vivo	model	was	found	to	be	
decreased	by	supplementation	of	pomegranate	 juice.	 In	this	study,	
P. granatum	 L	 fruit	 (80	μmol	 kg−1 day−1) could significantly reduce 
cigarette	smoke-	induced	apoptosis	and	oxidative	stress	by	inhibiting	
the	 levels	of	 inflammatory	cytokines.	Mice	were	exposed	to	acute	
cigarette	smoke	extract	for	3	days	and	on	chronic	cigarette	smoke	
extract	exposure	for	1–	3	months.	P. granatum	L	fruit	decreased	the	
levels	of	TNF-	α	by	restoring	lung	cell	architectures.	Moreover,	pome-
granate	juice	inhibited	the	damaging	effect	of	cigarette	smoke	expo-
sure on cultured human pulmonary cells. This supplementation was 
also found to decrease emphysematous alterations in the chronic 
in	 vivo	model	 (Husari	&	Sabban,	2014).	The	 incidence	of	COPD	 is	
increasing	drastically.	Preventive	and	treatment	approaches	should	
be implemented at the earliest. Even though past studies are contra-
dictory,	 the	 recent	 studies	put	 forward	 that	pomegranate	 fruit	 at-
tenuates	the	effect	of	cigarette	smoke	and	acts	as	a	safe	pulmonary	
agent	to	treat	COPD.

5.5 | P. granatum L in alveolar inflammation

Lungs	 are	 protected	 from	 the	 inhaled	 infectious	 mediators	 by	
the	 pulmonary	 epithelium	 which	 makes	 the	 healing	 ability	 of	 the	
lung epithelium critical for recovering from the infectious insults 
in reforming the epithelial barrier and restoring the respiratory 
functions	(LaCanna	et	al.,	2019).	P. granatum	L	has	proved	to	be	ef-
fective	in	treating	pulmonary	inflammation.	The	study	by	Bachoual	
et	al.	(2011)	revealed	that	the	aqueous	peel	extract	of	P. granatum L 
fruit inhibited alveolar inflammation induced by lipopolysaccharide 

(LPS)	 in	mice.	 This	 also	 attenuated	 the	 formation	 of	myeloperoxi-
dase	and	human	neutrophil	reactive	oxygen	species	(ROS)	(Bachoual	
et	 al.,	 2011;	Baradaran	 et	 al.,	 2020).	As	 already	mentioned	 in	 this	
review,	the	synergistic	anti-	inflammatory	contribution	of	pomegran-
ate	extract	which	was	encapsulated	with	microparticle	was	used	for	
the asthma in vivo model. These outcomes also contributed to the 
alternative use of pomegranate fruit in treating alveolar inflamma-
tion.	 The	 anti-	oxidative	 ability	 of	P. granatum	 L	 juice	 also	 resulted	
in vanishing the alveolar inflammatory alterations in lung tissue 
(Cukurova	et	al.,	2012).	Literature	suggests	 that	aqueous	P. grana-
tum	 L	 at	 80	 µmol	 kg−1 day−1 effectively suppressed the apoptosis 
process,	levels	of	alveolar	inflammatory	components,	and	oxidative	
stress	in	the	murine	model	by	reducing	lung	inflammation	(Bachoual	
et	al.,	2011;	Baradaran	et	al.,	2020).	Another	study	revealed	the	in-
volvement	of	pomegranate	 in	attenuating	 the	expression	 levels	of	
inflammatory	 cytokine	 TNF-	α and normalized the alveolar archi-
tectures	during	inflammation	(Aviram	&	Rosenblat,	2012;	Husari	&	
Sabban,	 2014).	 The	 anti-	oxidant	 activity	of	 the	pomegranate	 juice	
is also reported to diminish inflammatory alterations in lung tissue 
(Husari	&	Sabban,	 2014).	 Pomegranate	 juice	 supplementation	was	
also reported to reduce the alveolar inflammation by suppressing 
the	levels	of	inflammatory	mediators	in	the	cigarette	smoke-	exposed	
murine model by attenuating emphysematous alterations observed 
in	 the	 chronic	 in	 vivo	model	 (Cukurova	 et	 al.,	 2012;	 Younis	 et	 al.,	
2019).	All	 these	 findings	highlight	 the	pivotal	 role	of	pomegranate	
fruit in treating the alveolar injury.

6  | P.  gra natu m  L  IN OTHER DISORDERS

P. granatum	 L,	 the	 pomegranate	 fruit	 as	 mentioned	 above,	 is	 one	
of	 the	ancient	 fruits.	 In	holy	books,	 this	 fruit	 is	mentioned	as	one	
of	 the	paradise	 fruits	 in	 ancient	 times.	 In	Ayurveda	medicine,	 this	
fruit	 is	utilized	 in	treating	diarrhea,	parasitic	 infections,	ulcers,	etc.	
Pomegranate	exerts	several	essential	effects	on	normal	health	due	
to	its	antibacterial,	anti-	oxidant,	antibacterial,	anti-	inflammatory,	and	
antiviral	activities	(Ouachrif	et	al.,	2012;	Sharma	et	al.,	2017;	Viuda-	
Martos	 et	 al.,	 2010).	 Literature	 also	 reports	 immune-	modulating	
and	anti-	cancer	effects	possed	by	 this	natural	 fruit	 (Wu	and	Tian,	
2017);	 P. granatum	 L	 contributes	 to	 lowering	 blood	 pressure	 and	
cholesterol	 levels	as	well	as	cardiac	 risk	 factors.	The	fruit	has	also	
been reported to attenuate abnormal platelet aggregation and re-
duces	 the	 risk	of	 cardiac	 arrest,	 strokes,	 and	embolic	disorders.	P. 
granatum	 L	 possesses	 therapeutic	 potential	 against	 certain	 condi-
tions	 like	 depression,	 obesity,	 osteoporosis,	 osteoporosis,	 dysen-
tery,	and	Alzheimer’s	disease.	P. granatum	L	has	also	been	reported	
as	a	protection	source	for	skin-	related	diseases	 (Thangavelu	et	al.,	
2017).	A	limited	number	of	studies	also	depict	the	antiviral	effects	
of	pomegranate	reported	against	the	clinically	relevant	herpes	virus,	
influenza	 virus,	 poxviruses,	 and	 human	 immunodeficiency	 (HIV-	1)	
virus	 (Haidari	et	al.,	2009).	This	natural	 fruit	also	holds	promise	 in	
augmenting	wound	healing	rates.	A	study	reported	that	the	peel	of	
P. granatum	L	was	applied	as	ointment	regularly	for	up	to	12	days	to	



10 of 16  |     SHAIKH And BHAndARY

TA
B

LE
 2

 
Su
m
m
ar
iz
in
g	
ro
le
	o
f	p
om
eg
ra
na
te
	in
	o
th
er
	d
is
ea
se
s

Re
fe

re
nc

e 
ci

te
d

So
ur

ce
 o

f 
po

m
eg

ra
na

te
D

is
ea

se
 ty

pe
Pr

ec
lin

ic
al

 s
tu

dy
 

m
od

el
Pr

ec
lin

ic
al

 s
tu

di
es

 e
ff

ec
t

Cl
in

ic
al

 s
tu

di
es

D
ia

na
t e

t a
l. 

(2
01

5)
; R

az
an

i 
et
	a
l.	
(2
01
7)
;	K
az
em
ira
d	
&
	

K
az
er
an
i.,
	2
02
0

Po
m
eg
ra
na
te
	fr
ui
t	

ju
ic

e
Is

ch
em

ia
 a

nd
 

re
pe
rf
us
io
n-
	in
du
ce
d	

ar
rh

yt
hm

ia
s

A
du
lt	
W
is
ta
r	r
at
s

Po
m
eg
ra
na
te
	ju
ic
e	
ex
hi
bi
te
d	
an
	a
nt
i-	a
rr
hy
th
m
ic
	

an
d	
ca
rd
io
pr
ot
ec
tiv
e	
ef
fe
ct
.	A
ls
o	
im
pr
ov
ed
/

co
nt
ro
lle
d	
th
e	
ox
id
at
iv
e	
st
re
ss
	m
ar
ke
rs
	s
uc
h	
as
	

SO
D
,	G
PX
,	C
AT
,	a
nd
	M
D
A

C
on
su
m
pt
io
n	
of
	p
om
eg
ra
na
te
	ju
ic
e	
fo
r	5
	d
ay
s	
in
	

pa
tie

nt
s 

ho
sp

ita
liz

ed
 w

ith
 s

ym
pt

om
s 

of
 is

ch
em

ic
 

he
ar

t d
is

ea
se

 s
ig

ni
fic

an
tly

 a
tt

en
ua

te
d 

th
e 

se
ru

m
 

le
ve
ls
	o
f	t
ro
po
ni
n	
an
d	
M
D
A
	in
	th
es
e	
pa
tie
nt
s

D
ec
re
as
ed
	th
e	
le
ve
ls
	o
f	C
aC
l2
-	in
du
ce
d	

ar
rh

yt
hm

ia
s 

in
 ra

ts

Ra
m
íre
z-
	Ve
ne
ga
s	
et
	a
l.	
(2
01
9)
;	

H
us
ar
i	a
nd
	S
ab
ba
n	
(2
01
4)

Po
m
eg
ra
na
te
	fl
ow
er
	

el
la
gi
c	
ac
id
	(E
A
)

In
te

st
in

al
/c

ol
on

 
in

fla
m

m
at

io
n

C
ol
on
	c
el
l	l
in
e

A
tt
en
ua
te
d	
TN
F-
	α-
	tr
ea
te
d	
N
F-
	Κ
b	
an
d	
CO
X-
	2	

ac
tiv

at
io

n
To
	d
at
e,
	o
nl
y	
on
e	
cl
in
ic
al
	tr
ia
l	i
s	
re
gi
st
er
ed
	

w
hi

ch
 is

 o
ng

oi
ng

 a
t p

ha
se

 I.
 T

he
 s

tu
dy

 is
 o

n 
th

e 
ro

le
 o

f p
om

eg
ra

na
te

 ju
ic

e 
el

la
gi

ta
nn

in
s 

in
 th

e 
m

od
ul

at
io

n 
of

 in
fla

m
m

at
io

n 
in

 in
fla

m
m

at
or

y 
bo
w
el
	d
is
ea
se
s.
	(R
eg
is
te
re
d	
in
	D
ec
em
be
r	2
01
6,
	

ht
tp

://
w

w
w

.c
lin

i c
al

tr
 ia

ls
.g

ov
)

Po
m
eg
ra
na
te
	fl
ow
er
	

hy
dr

oa
lc

oh
ol

ic
 

ex
tr
ac
t

Sw
is
s	
al
bi
no
	m
ic
e

A
tt
en
ua
te
d	
m
ye
lo
pe
ro
xi
da
se
	(M
PO
)	a
ct
iv
ity
	a
nd
	

lip
id
	p
er
ox
id
at
io
n,
	h
is
to
pa
th
ol
og
ic
al
	a
lte
ra
tio
ns
,	

M
D
A
	le
ve
ls
	in
	th
e	
co
lo
n,
	a
nd
	h
is
ta
m
in
e	
le
ve
ls
	

in
 th

e 
co

lo
n

A
da
m
s	
et
	a
l.	
(2
00
6)
;	H
ay
ou
ni
	

et
	a
l.	
(2
01
1)
;	B
ar
ad
ar
an
	

et
 a

l. 
(2

02
0)

Po
m
eg
ra
na
te
	

co
m

po
un

d 
de

lp
hi

ni
di

n

Rh
eu

m
at

oi
d 

ar
th

rit
is

/
jo

in
t i

nf
la

m
m

at
io

n
H
um
an
	rh
eu
m
at
oi
d	

ar
th

rit
is

 s
yn

ov
ia

l 
ce

ll 
lin

e

D
ec
re
as
ed
	h
is
to
ne
	a
ce
ty
ltr
an
sf
er
as
e	
an
d	
N
F-
	κB
	

ac
tiv

at
io

n
Tw
o	
C
ap
su
le
s	
of
	p
om
eg
ra
na
te
	e
xt
ra
ct
	2
50
	m
g/

da
y	
fo
r	8
	w
ee
ks
)	i
m
pr
ov
ed
	d
is
ea
se
	c
on
di
tio
n	
vi
a	

re
du
ci
ng
	o
xi
da
tiv
e	
st
re
ss
	a
nd
	fe
w
	in
fla
m
m
at
or
y	

bl
oo
d	
bi
om
ar
ke
rs
	a
nd
	o
xi
da
tiv
e	
st
re
ss
	in
	3
0	

rh
eu

m
at

oi
d 

ar
th

rit
is

 p
at

ie
nt

s
D
BA
/1
	L
ac
	J
	m
ic
e

D
ec
re
as
ed
	th
e	
in
te
rle
uk
in
	6
	(I
L-
	6)
	le
ve
l	a
nd
	

su
pp

re
ss

ed
 in

fla
m

m
at

or
y 

si
gn

al
 tr

an
sd

uc
tio

n 
pa

th
w

ay
s 

in
 m

ou
se

 m
ac

ro
ph

ag
es

A
lb
re
ch
t	e
t	a
l.	
(2
00
4)
;	S
hu
kl
a	

et
	a
l.	
(2
00
8)
;	B
ac
ho
ua
l	

et
	a
l.	
(2
01
1)
;	S
eo
ng
	e
t	a
l.	
(2
01
1)
;	

G
ha
vi
po
ur
	e
t	a
l.	
(2
01
7)
;	

Ra
m
íre
z-
	Ve
ne
ga
s	
et
	a
l.	
(2
01
9)

Po
m
eg
ra
na
te
	ju
ic
e,
	

pe
el
,	s
ee
d,
	a
nd
	o
il
Pr
os
ta
te
	c
an
ce
r

LN
C
aP
,	P
C-
	3,
	a
nd
	

D
U

 1
45

 c
el

l l
in

es
A
tt
en
ua
tio
n	
of
	in
va
si
on
,	p
ro
lif
er
at
io
n,
	a
nd
	

ph
os
ph
ol
ip
as
e	
A
2	
(P
LA
2)
	e
xp
re
ss
io
n

A
	tw
o-
	st
ag
e	
ph
as
e-
	II	
cl
in
ic
al
	tr
ia
l	i
nc
lu
di
ng
	

46
 p

ro
st

at
e 

ca
nc

er
 v

ic
tim

s 
w

ith
 ri

si
ng

 s
er

um
 

pr
os
ta
te
-	s
pe
ci
fic
	a
nt
ig
en
	(P
SA
)	p
os
t-
	su
rg
er
y	
w
as
	

ev
al
ua
te
d.
	A
s	
a	
re
su
lt,
	3
5%
	o
f	s
ub
je
ct
s	
fa
ce
d	

re
du
ci
ng
	le
ve
ls
	o
f	s
er
um
	(P
SA
)

Sp
ra
gu
e–
	D
aw
le
y	

ra
ts

Re
du
ce
d	
te
st
os
te
ro
ne
-	in
du
ce
d	
pr
os
ta
tic
	

hy
pe
rp
la
si
a,
	p
ro
st
at
ic
	a
ci
d	
ph
os
ph
at
as
e	

ac
tiv
ity
,	p
ro
st
at
e	
w
ei
gh
t,	
an
d	
to
ta
l	g
lu
ta
th
io
ne

A
lb
re
ch
t	e
t	a
l.	
(2
00
4)
;	R
am
íre
z-
	

Ve
ne
ga
s	
et
	a
l.	
(2
01
9)

Po
m
eg
ra
na
te
	s
ee
d	

oi
l

Br
ea
st
	c
an
ce
r

M
D
A-
	M
B−
23
1	

br
ea

st
 c

an
ce

r c
el

l 
lin

es

In
hi

bi
tio

n 
of

 v
as

cu
la

r e
nd

ot
he

lia
l g

ro
w

th
 fa

ct
or

 
in
	in
hi
bi
to
ry
	fa
ct
or
	(M
IF
)	a
nd
	M
C
F−
10
A
	a
nd
	

M
C
F−
7	
el
ev
at
in
g	
m
ig
ra
tio
n

Fe
rm
en
te
d	
po
m
eg
ra
na
te
	ju
ic
e

M
eh
ta
	a
nd
	L
an
sk
yy
	e
t	a
l.	
(2
00
4)
;	

Pa
nt
uc
k	
et
	a
l.	
(2
00
6)
;	A
m
m
ar
	

et
 a

l. 
(2

01
5)

Po
m
eg
ra
na
te
	

em
ul

si
on

H
ep
at
oc
el
lu
la
r	c
an
ce
r
Sp
ra
gu
e–
	D
aw
le
y	

ra
ts

A
ct
ed
	a
s	
a	
ch
em
op
re
ve
nt
iv
e	
ag
en
t	b
y	

de
cr
ea
si
ng
	m
ul
tip
lic
ity
,	s
iz
e,
	in
ci
de
nc
e,
	n
um
be
r,	

m
ul
tip
lic
ity
,	a
nd
	v
ol
um
e	
of
	h
ep
at
ic
	n
od
ul
es

‒	

Av
ira
m
	e
t	a
l.	
(2
00
4)
;	B
is
ha
ye
e	

et
	a
l.	
(2
01
1)
;	B
ha
tia
	e
t	a
l.	
(2
01
3)
;	

V
ila
hu
r	e
t	a
l.,
	2
01
5)
;	A
sg
ar
y	

et
 a

l. 
(2

01
3)

Po
m
eg
ra
na
te
	

ex
tr
ac
t

C
ar
di
o-
	va
sc
ul
ar
	

di
so

rd
er

s
Th

e 
co

ro
na

ry
 

ca
rd

ia
c 

di
se

as
e 

m
od

el

Re
du
ce
d	
at
he
ro
sc
le
ro
si
s,
	s
er
um
	M
C
P-
	1,
	M
C
P-
	1	

in
	p
la
qu
e,
	m
ac
ro
ph
ag
e	
in
fil
tr
at
io
n,
	li
pi
d	

ac
cu
m
ul
at
io
n,
	E
CG
	a
bn
or
m
al
iti
es
,	M
C
P-
	1	
in
	

he
ar
t,	
ca
rd
ia
c	
fib
ro
si
s,
	a
nd
	c
ar
di
ac
	e
nl
ar
ge
m
en
t

A
	s
tu
dy
	o
n	
10
	a
th
er
os
cl
er
ot
ic
	s
ub
je
ct
s	
w
ith
	1
-	y
ea
r	

co
ns

um
pt

io
n 

of
 p

om
eg

ra
na

te
 ju

ic
e 

si
gn

ifi
ca

nt
ly

 
de
cr
ea
se
d	
co
m
m
on
	c
ar
ot
id
	in
tim
a-
	m
ed
ia
	

th
ic
kn
es
s	
(IM
T)
,	s
ys
to
lic
	b
lo
od
	p
re
ss
ur
e,
	a
nd
	

se
ru
m
	li
pi
d	
pe
ro
xi
da
tio
n

K
az
em
ira
d	
&
	K
az
er
an
i.,
	2
02
0

Po
m
eg
ra
na
te
	ju
ic
e

Pi
gs

Su
pp
re
ss
in
g	
hy
pe
rli
pe
m
ia
-	in
du
ce
d	
co
ro
na
ry
	

en
do

th
el

ia
l d

ys
fu

nc
tio

n 
by

 re
gu

la
tio

n 
of

 th
e 

A
kt
/e
nd
ot
he
lia
l	n
itr
ic
	o
xi
de
	s
yn
th
as
e	
pa
th
w
ay

A
ft
er
	3
	y
ea
rs
,	f
ur
th
er
	1
6%
	d
ec
re
as
e	
in
	s
er
um
	li
pi
d	

pe
ro
xi
da
tio
n

(C
on
tin
ue
s)

http://www.clinicaltrials.gov


     |  11 of 16SHAIKH And BHAndARY

Re
fe

re
nc

e 
ci

te
d

So
ur

ce
 o

f 
po

m
eg

ra
na

te
D

is
ea

se
 ty

pe
Pr

ec
lin

ic
al

 s
tu

dy
 

m
od

el
Pr

ec
lin

ic
al

 s
tu

di
es

 e
ff

ec
t

Cl
in

ic
al

 s
tu

di
es

C
és
ar
	e
t	a
l.	
(2
00
3)
;	B
ad
ria
	a
nd
	

Zi
da
n	
(2
00
4)
;	S
as
tr
av
ah
a	
et
	a
l.	

(2
00

5)

Po
m
eg
ra
na
te
	

ph
yt

ot
he

ra
pe

ut
ic

 
ge

l

D
en

ta
l d

is
or

de
rs

St
re
pt
oc
oc
ci
	s
tr
ai
ns

In
hi

bi
tio

n 
of

 m
ic

ro
bi

al
 d

en
ta

l i
nf

ec
tio

n
Th

e 
cl

in
ic

al
 tr

ia
l w

as
 c

ar
rie

d 
ou

t o
n 

20
 s

ub
je

ct
s 

w
ith
	o
ra
l	a
bn
or
m
al
iti
es
.	P
om
eg
ra
na
te
	g
el
	h
el
pe
d	

in
	d
ec
re
as
in
g	
th
e	
co
lo
ny
-	f
or
m
in
g	
un
it	
(C
FU
).	

Be
tt
er
	m
ic
on
az
ol
e	
cl
in
ic
al
	re
sp
on
se
	in
	m
ax
im
um
	

pa
tie

nt
s 

w
ith

 g
oo

d 
or

al
 h

yg
ie

ne
 s

co
re

 in
 th

e 
m

ic
on

az
ol

e 
gr

ou
p 

an
d 

th
e 

lo
ng

er
 d

ur
at

io
n 

of
 

m
ic

on
az

ol
e

Po
m
eg
ra
na
te
	E
A

Ca
nd

id
a 

al
bi

ca
ns

Po
m
eg
ra
na
te
	

hy
dr

oa
lc

oh
ol

ic
 

ex
tr
ac
t

A
fa
q	
et
	a
l.	
(2
00
5)
;	S
ye
d	

et
	a
l.	
(2
00
6)
;	K
as
ai
	e
t	a
l.	
(2
00
6)

Po
m
eg
ra
na
te
	fr
ui
t	

ex
tr
ac
t

Sk
in
	d
is
ea
se
s

H
um
an
	e
pi
de
rm
al
	

ke
ra
tin
oc
yt
es

Pr
ev
en
ts
	th
e	
ad
ve
rs
e	
ul
tr
av
io
le
t	e
ff
ec
ts

C
lin
ic
al
	s
tu
di
es
	w
er
e	
ca
rr
ie
d	
ou
t	o
n	
26
	p
at
ie
nt
s	

w
hi

le
 g

iv
in

g 
th

em
 e

lla
gi

c 
ac

id
 o

ra
lly

 w
hi

ch
 w

as
 

ric
h	
in
	p
om
eg
ra
na
te
	e
xt
ra
ct
	in
	e
lla
gi
c	
ac
id
	in
	b
ot
h	

hi
gh

 a
nd

 lo
w

 d
os

es
. R

es
ul

ts
 re

ve
al

ed
 im

pr
ov

ed
 

ul
tr
av
io
le
t-
	in
du
ce
d	
sk
in
	p
ig
m
en
ta
tio
n

A
ct
ed
	a
s	
a	
ph
ot
o-
	ch
em
o	
pr
ev
en
tiv
e	
co
m
po
un
d	

by
	s
up
pr
es
si
ng
	u
ltr
av
io
le
t	A
	a
nd
	B
	ra
di
at
io
n-
	

in
du

ce
d 

da
m

ag
e

TA
B

LE
 2

 
(C
on
tin
ue
d)

TA
B

LE
 3

 
St
at
us
	o
f	c
lin
ic
al
	tr
ia
ls
	o
n	
re
sp
ira
to
ry
	c
on
di
tio
ns
	u
si
ng
	p
om
eg
ra
na
te
	a
s	
an
	in
te
rv
en
tio
n

cl
in

ic
al

tr
ia

l.g
ov

 Id
en

tif
ie

r
Re

sp
ira

to
ry

 d
is

ea
se

 in
vo

lv
ed

In
te

rv
en

tio
n 

us
ed

St
ud

y 
tit

le
St

ud
y 

st
at

us

N
C
T0
06
55
03
1

Re
sp

ira
to

ry
 rh

in
ov

iru
s 

in
fe

ct
io

n
Po
m
eg
ra
na
te
	c
on
ce
nt
ra
te
	(P
O
M
x)

Tr
ia
l	t
o	
ev
al
ua
te
	th
e	
us
e	
of
	p
om
eg
ra
na
te
	c
on
ce
nt
ra
te
	(P
O
M
x)
	fo
r	

pr
ev
en
tio
n	
of
	e
xp
er
im
en
ta
l	r
hi
no
vi
ru
s	
in
fe
ct
io
n

C
om
pl
et
ed

N
C
T0
06
17
31
8

C
om
m
on
	c
ol
d

Po
m
eg
ra
na
te
	p
ro
du
ct
s	
fo
r	p
re
ve
nt
io
n	
of
	c
om
m
on
	c
ol
d

C
om
pl
et
ed

In
flu

en
za

C
ou
gh

N
C
T0
15
64
84
9

C
hr
on
ic
	re
sp
ira
to
ry
	rh
in
os
in
us
iti
s

Po
m
eg
ra
na
te
	fr
ui
t	e
xt
ra
ct

Th
e	
cl
in
ic
al
	e
ff
ic
ac
y	
of
	to
pi
ca
l	n
as
al
	p
om
eg
ra
na
te
	fr
ui
t	e
xt
ra
ct
	fo
r	

pa
tie

nt
s 

w
ith

 c
hr

on
ic

 rh
in

os
in

us
iti

s
U
nk
no
w
n

N
as
al
	p
ol
yp

Si
nu
si
tis

Rh
in

iti
s

N
C
T0
09
87
01
2

Re
sp

ira
to

ry
 in

flu
en

za
Po
m
eg
ra
na
te
	ju
ic
e

Th
e 

in
flu

en
ce

 o
f f

or
tif

ie
d 

po
m

eg
ra

na
te

 ju
ic

e 
(P

un
ic

a 
gr

an
at

um
) o

n 
se

as
on

al
 in

flu
en

za
 a

nd
 s

w
in

e 
flu

 p
at

ie
nt

s
U
nk
no
w
n

Sw
in
e	
flu



12 of 16  |     SHAIKH And BHAndARY

guinea	pig	wounds.	This	 leads	 to	an	 increase	 in	DNA/protein	syn-
thesis	and	collagen	by	elevating	the	rate	of	wound	healing	(Hayouni	
et	 al.,	 2011).	 Recent	 research	 studied	 the	 pharmacological	 role	 of	
pomegranate	as	anti-	inflammatory,	anti-	cancer,	and	anti-	oxidant	 in	
various	diseases	as	 in	Table	2,	which	 summarizes	 the	contribution	
of pomegranate in several diseases apart from respiratory diseases 
(Adams	et	al.,	2006).

7  | CLINIC AL TRIAL S USING P.  gra natu m  L 
IN RESPIR ATORY DISE A SES

Few	clinical	trials	are	reported	using	pomegranate	as	an	intervention	
in different respiratory conditions as depicted in Table 3.

8  | CONCLUSION AND FUTURE 
PERSPEC TIVES

In	 the	current	era,	 the	prevention	of	 respiratory	diseases	by	natu-
ral	dietary	components	is	quite	a	promising	sector	of	pulmonology	
that draws notable attention from researchers from both clinical and 
basic sciences due to the proven ability of natural dietary compounds 
to	prevent	or	suppress	chronic	diseases.	In	the	current	review,	the	
effective contribution of P. granatum	L	 in	treating	 lung-	related	dis-
eases	was	explored.	Despite	the	abundant	literature	on	the	potential	
effects	of	pomegranate	on	various	diseases,	its	definitive	impact	of	
pomegranate	in	treating	lung-	based	diseases	remains	unclear.	The	P. 
granatum	L	phytochemical	reservoir,	which	is	termed	as	“power	fruit	
of	 nature”	 exerting	 anti-	inflammatory,	 anti-	oxidant,	 antibacterial,	
probiotic,	wound	healing,	and	antiviral	activities,	represents	heuris-
tic medicinal value for the treatment of chronic diseases (Thangavelu 

et	al.,	2017).	To	date,	scientific	research	with	promising	health	out-
comes of pomegranate has been carried out in in vitro and in vivo 
models. The present review concludes that pomegranate is an effec-
tive	therapy	in	lung	diseases	like	asthma,	lung	fibrosis,	lung	cancer,	
and	COPD	(Figure	5).	There	are	few	clinical	trials	currently	ongoing	
to evaluate the putative health benefits of pomegranate on respira-
tory	conditions.	So	far,	the	effective	role	of	pomegranate	is	widely	
studied	on	diseases	like	diabetes,	cardiovascular	diseases,	and	gastric	
diseases	(Adams	et	al.,	2006).	But	very	few	studies	are	on	respiratory	
diseases.	However,	the	current	review	relates	to	establishing	the	key	
component	of	pomegranate	exerting	its	therapeutic	effects	via	tar-
geting the mechanisms through which it contributes to suppressing 
lung-	based	issues.	Accumulating	different	research	provided	various	
extensive	evidence	related	to	the	therapeutic	properties	of	pome-
granate.	Studies	have	revealed	that	the	whole	pomegranate	fruit,	as	
well	 as	 its	 peel,	 flower,	 extract,	 juice,	 and	 oil,	 acts	 as	 a	 promising	
therapeutic	agent,	as	they	exert	anti-	proliferative,	anti-	inflammatory,	
anti-	proliferative,	anti-	oxidant,	etc.	effects	by	regulating	numerous	
signaling	pathways	(Adams	et	al.,	2006;	Hayouni	et	al.,	2011;	Ogawa	
et	 al.,	 2002).	 Convincing	 therapeutic	 outcomes	with	 pomegranate	
supplementation depends upon the appropriate dose choice and 
timing	of	administration	(Ogawa	et	al.,	2002).

Furthermore,	in	vitro	and	in	vivo	studies	are	required	to	assess	
the therapeutic effect of P. granatum	L	alone	as	well	as	 in	combi-
nation with other compounds with a clear emphasis on the design 
of	the	study	to	explain	the	health	benefits	of	this	fruit	on	several	
other	lung	diseases	like	ARDS,	cystic	fibrosis,	pneumonia,	and	em-
physema. It is very important to precisely determine the appropri-
ate dosage and timing of pomegranate administration to elucidate 
its	 protective	 effect	 on	 the	 lungs.	 Pomegranate	 is	 a	 normal	 fruit	
available easily in our day to day life; research has proved its bene-
fits	in	respiratory	as	well	as	other	possible	conditions.	Considerable	

F I G U R E  5  Combined	representation	depicting	Punicagranatum	L	as	an	effective	therapy	in	asthma,	lung	fibrosis,	lung	cancer,	and	COPD:	
(a)	Pomegranate	effect	in	asthma.	(b)	Pomegranate	effect	in	lung	fibrosis	and	cancer.	(c)	Pomegranate	effect	in	COPD
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evidence represents both in vitro and in vivo efficacy of P. granatum 
L	against	growth	and	promotion	of	respiratory	diseases.	However,	
well-	designed	human	clinical	trials	are	important	to	validate	the	ef-
fectiveness of this natural fruit either alone or in combination with 
other	 therapies	 for	 the	prevention	and	 treatment	of	 lung-	related	
diseases	(Seong	et	al.,	2011;	Shukla	et	al.,	2008).	The	uncountable	
pharmacologic benefits of this natural fruit encourage more future 
studies.
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