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Abstract

All components of Punicagranatum L(Pomegranate) namely the flowers, leaves, bark of young shoots and roots
and fruit peel have been traditionally used for the treatment of various ailments. Pomegranate has got an unique
biochemical profile with more than 124 phytochemicals. It is a good source of vitamins, namely vitamin A, C,
E, and folic acid which are responsible for the broad range of anti-oxidant, antiinflammatoy, antibacterial anti-
viral and anti-tumor properties. The compounds present in Pomegranate namely punicalagin and punicic acid is
reported to provide potent health benefits. The antioxidants present in pomegranates is three times higher than
wine or green tea. Daily consumption of pomegranates fruit or juice can prevent atherosclerosis thus it is cardio
tonic, it can boost the immunity, fight Type-2 diabetes, maintains blood pressure, improves digestion, prevents
arthritis, oseoporosis, strengthen bone, improves memory, acts as natural fertility booster, promotes wound
healing, prevents oxidative stress, lower psychological stress, reduces dental plaque formation, and provides a
healthy skin.The healing properties and health benefits of pomegranate have been evaluated for the last two
decades This review discusses the findings of studies that explored the health benefits of pomegranate fruit and
its fractions.
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Introduction

Pomegranate (Punica granatum L.) is the
fruit of a shrub cultivated predominantly in
west Asia and around the Mediterranean
terrains [1]. The pomegranate belongs to
the Punicaceae family and two species
exist viz. Punica granatum and Punica
protopunica. The first written document on
the genus Punica dates back to 1753 and
belongs to C. Linnaeus. The current
scientific name Punica granatum means
“seeded apple” (Punica—apple;
granatum—grainy) [2,3]. In Sanskrit it is
known as Dadim, Aacharya charak has
placed Dadim in the Hridya mahakashay
[4] and Aacharya Vagbhata has placed it in

Amla gana in Sutrasthana chapter 10/25,
26. [5,6]. (Ashtanga hridaya)

The Mediterranean climate is ideal for the
growth of pomegranate. [1] The fruit-
bearing plant grows up to 12-16 feet. The
fruit is round or grenade-shaped with an
average diameter of 10 cm, and a crown-
shaped calyx on the top. The exocarp is
leathery and it encloses clusters of
delicious arils separated by pale white
spongy mesocarp [7]. The edible portions
of the fruit are the arils. The exocarp, that
is the pomegranate peel, makes around
50% of the whole fruit, and the edible
portion has 40% arils and 10% seeds [8].
Pomegranate and its juice have an intense
color which is mainly due to the presence
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of  bioactive = compounds  namely
anthocyanins, the difference in color
among the variants is mainly due to the
different  concentrations  of  these
compounds. The fruit is traditionally used
as an ethnic medicine for various health
disorders [9].

The fruit is richly cultivated in Iran,
Afghanistan, India, Pakistan, and China.
Among the oldest cultivated fruits
researchers have placed pomegranate in
the first five positions [10,11].
Pomegranate was thought to be an
auspicious symbol in many religions
designating luck, abundance and fertility.
The fruit is consumed as fresh or dried
arils, fresh or fermented juice, powdered
extracts, capsules, rind powder tablets, soft
gels, and extracts-based ointments and
decoctions [12,]. Pomegranate fruit waste
including peel and seeds are reservoirs of
phytonutrients and is proved to have
antioxidant, antimicrobal and astringent
properties.[13].  The flower buds are
powdered and used in the treatment of
bronchitis. The seeds are considered to
help in digestion and the pulp is cardio
protective and stomachic. The green leaves
are made into a paste and applied in
conjunctivitis  [14,15]. The biological
activities,[16] - antibacterial, antifungal
[17,18] anthelmintic [19] and antifertility
[20] - of the various extracts of different
parts of this plant have also been reported.
The extracts of root of Pgranatum [21]and
rind of this plant have been reported to
exert some sugar lowering action in
animals. [22]

In the last two decades numerous studies
were carried out highlighting the health
benefits and healing properties of
pomegranate and itsfractions. This review
comprehensively discusses the recent
findings of studies that explored the health

benefits of pomegranate fruit and its
fractions, the capability of this miracle
fruit in preventive and therapeutic aspects
against certain acute and chronic ailments
is also discussed

Biochemical
Pomegranate
Biochemical profile of Pomegranate is
unique with more than 124 phytochemicals
which are responsible for the broad range
of antioxidant, anti-inflammatory, and
antimutagenic properties [23].
Pomegranate fruit and its fractions like
flower, peel, juicy sacs, and seeds are
considered as reservoirs of high molecular
weight  hydrolysable  tannins, i.e.,
ellagitannins, a wide range of
anthocyanins, which are  protective
towards degenerative diseases,
hydroxybenzoic acids, hydroxycinnamic
acids, minerals, essential lipids, and
complex polysaccharides [24-27]. It has
low pH value usually <4.0, sugar content
mainly glucose and fructose 70-180 g/L.
The biochemical composition depends on
the soil condition, the cultivar, climate,
ripening stage, cultivation techniques,
processing and storage conditions.[28]

Peel of fruit is rich in phenolics, minerals
and complex polysaccharides. The edible
part of fruit contains 85% water, sugars,
pectin, organic acids, phenolics, and
flavonoids—primarily anthocyanins. Seeds
contain proteins, vitamins, minerals, oils,
crude fibers, polyphenols, isoflavones,
pectin, and sugars. Oils such as linolenic
and linoleic acids, other lipids such as
punicic acid, oleic acid, stearic acid, and
palmitic acid are also present in seed oil
[29]. Hydrolysable tannins present are,
ellagitannins and gallotannins, which are
hydrolyzed into ellagic and gallic acid,
respectively. Ellagitannins are present in

composition of
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the pericarp, seeds, flowers, and bark.
Gallotannins are present in the leaves.
Antioxidant effect of pomegranate juice is
mainly due to punicalagin, a member of
ellagitannins family . Ellagitannins are
converted by the intestinal flora into
urolithins. Pomegranate juice also contain
phenolic acids, mainly gallic acid and
ellagic acid belonging to hydroxybenzoic
acids, as well as caffeic acid, chlorogenic
acid, and p-coumaric acid belonging to
hydroxycinnamic acids .

Constituent that gives antioxidant, anti-
inflammatory and antiproliferative
properties is anthocyanins. It is a water-
soluble plant pigment belonging to the
family of flavonoids and gives the color to
the fruit and its juice. . Flavonoids, namely
flavonols, anthocyanins and phenolic
acids, are found in the peel and juice. The
main phenolic compounds in pomegranate
juice are anthocyanins, and the main
phenolic compounds in the mesocarp and
pericarp are hydrolysable tannins [30]. It is
reported that the pomegranate peel has a
higher ~ concentration  of  phenolic
compounds than the arils and seeds
making it a potent source of bioactive
compounds that provide antioxidant
capacity [31,32].

Applications in traditional medicine

All components of Punica granatum L
namely the flowers, leaves, bark of young
shoots and roots and fruit peel have been
traditionally used.[27]. The presence of
abundant tannins gives a strong astringent
effect. Decoctions of the plant flowers was
used to treat simple diarrhoea, dysentery,
vaginal discharge and stomach disorders.
Pomegranate extract along  with
pomegranate peel was used to relieve
inflammation of the pancreas. Juice of
Punica granatum L fruit is recommended

for gallbladder diseases. The fruit contains
strong tannin which is considered as
nutrient. Tannin content of pomegranate
seed, is used to treat vaginal discharge and
wound healing. Fresh or dried root barks
or ethanol extracts of pomegranate are
used to remove intestinal parasites because
of the alkaloid substances. It is also used in
traditional medicine making use of the
antibacterial and anti-inflammatory
properties.[32]

Anti-inflammatory Activity

Inflammation is the first physiological
defence system of human body. It can
destroy infectious microorganisms,
eliminates irritants and maintains normal
physiologic functions. Several chemical
and biological factors trigger the
inflammatory process.  These factors
include pro-inflammatory enzymes and
cytokines, low-molecular-weight
compounds such as eicosanoids, or the
enzymatic degradation of tissues. [31].
Cyclooxigenase-2 (COX-2) an isoform of
cyclooxigenase (COX) has been related to
the inflammatory process.[32]

The anti-inflammatory  properties of
compounds in pomegranate fruit namely
hydrolyzable tannins, punicalagin,
punicalin, strictinin A, and granatin B,
have a significant  dose-dependent
inhibitory effect on nitric oxide
production in invitro studies. Granatin B
inhibited PGE2 production and COX-2
expression to a greater extent than the
others. The components of pomegranate
juice appear to synergistically suppress
inflammatory cytokine expression. [33]
Pomegranate extract supplementation’s
decreased the prostaglandin E2 (PGE2)
levels in the colon mucosa by down-
regulating the over-expressed COX-2 and
prostaglandin E synthase (PTGES) levels
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due to the action of a phenolic acid namely
ellagic acid [34]. Conjugated fatty acid
called punicic acid in pomegranate seed oil
has an antiinflammatory effect by limiting
neutrophil activation and lipid
peroxidation consequence invivo .[35]
Whole pomegranate methanol extract
inhibited, the production and expression
of tumor necrosis factor TNFo in
microglial cells, in which inflammation
was induced by lipopolysaccharide in a
dose-dependent manner [36].

Pomegranate fruit extract have
antiinflammatory  effect in different
disease models and protected chondrocytes
against IL-1-induced expression of matrix
metalloproteinases by inhibiting the
activation of kinases and NF-kp in human
chondrocytes in vitro. [37] Obese rats
when fed with atherogenic diet and
pomegranate juice or pomegranate fruit
extract showed a significant decrease in
the expression of vascular inflammation
markers, thrombospondin (TSP), and
cytokine-transforming growth factor-p1
(TGF- pB1). Arterial endothelial-nitric
oxide synthase (eNOS) expression was
significantly increased in comparison to
controls.  [38] Pomegranate extract
prevents inflammation by inhibiting
cytokine IL-8, prostaglandin PGE2, and
nitric oxide secretion, due to the action of
the ellgic acid present in pomegranate.
[39]

Antimicrobial activity

The antimicrobial effect of pomegranate
against several highly pathogenic  or
antibiotic-resistant organisms were
demonstrated. = Pomegranate  extracts
inhibit or delay Staphylococcus aureus
growth and production of enterotoxin due
to the antibacterial effect[40] Methanolic
extracts of Punica granatum fruit rind was

active against S. aureus, Proteus vulgaris,
E. coli, Klebsiella neumoniae, Bacillus
subtilis, and Salmonella typhi. [41]
Chloroform, ethanol and water extract of
pomegranate  showed high antibacterial
activity against strains of E. coli
O157:H7, verocytotoxin inhibition was
marked. This was thought to be due to the
interference of  active compounds in
pomegrnate  with transcriptional and/or
translational steps [42]. Antibacterial
effects of different types of extracts viz
water, ethanolic, butanolic extracts,
methanolic extract of pomegranate peels,
methanol, ethanol, acetone, and water
extracts of pomegranate were reported by
authors.[43-48 ] Antimicrobial activity of
pomegranate peel ethanol extract against
16 strains of Salmonella were reported and
it was inferred that pomegranate peel
ethanol extract can be used effectively for
the treatment of salmonellosis [49].
Alcohol  extracts of  Pomegranate
enhanced the activity of all antibiotics
tested, a synergistic activity was detected
between pomegranate extract and the
antibiotics[50]

Phytonutrients present in pomegranate
including polyphenols, flavonoids, tannins,
terpenoids, and phytosterols  are
extensively tested for their potential
antimicrobial  activity[51,52] the
inhibitory effects of the pomegranate
extracts on various microorganisms could
be due to the phenolic, anthocyanin, and
tannin contents of fruits. Structural
components of Ellagitannins ETs (ellagic
acid and gallic acid) were tested for
antimicrobial activity against Salmonella
enterica; ellagic acid did not inhibit the
growth, but gallic acid caused strong
inhibition [53,54,] .The antimicrobials
target the cell wall, cell membrane,
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metabolic enzymes, protein synthesis, and
genetic systems. A specific action site is
difficult to identify many interacting
reactions that take place
simultaneously.[55,56] Tannins  are
considered to be toxic to microorganisms.
Tannins create stable complexes with
proteins and, carbohydrates and decreases
the cell wall permeability thereby reducing
the transport of substrates into the cell.
Tannins also decrease metal ion
availability to bacteria. Metal depletion
may adversely affect the activity of
metalloenzymes in microbial cell. These
findings clearly demonstrate and confirm
the effectiveness of pomegranate fruit in
inhibiting microbial activity. Probable
targets in the microbial cell are surface
exposed adhesions, cell wall polypeptides,
and membrane-bound enzymes. Phenols
may also render substrates unavailable to
microorganisms.

Polyphenols namely punicalagin, catechin,
and  epigallocatechin  are  potential
antifungal agents. They induce
precipitation of microbial cell membrane
proteins and cause intercellular leakage
causing change in composition of
cytoplasm and outer cell membranes this
inhibits  fungal growth [57,58 ]
Hydroalcoholic extracts of Pomegranate
have antiviral activity against human
immunodefificiency virus type 1, herpes
simplex virus 1, influenza A, adenovirus,
and hepatitis C virus. The possible
mechanism behind viral cell damage is
caused by formation of complex between
condensed tannins and viral glycoprotein
that affect viral attachment with host cell,
suppresses viral transcription/translation
and prevents viral replication[59,60,61]

Applications in general health
Cancer Prevention

The second leading cause of death is
cancer. It is reported that the number of
new cancer cases will increase by 70% by
2030 worldwide.[62,63]Pomegranate fruits
contain very high concentrations of cancer
chemopreventive and therapeutic
biomolecules which include ellagitannins,
flavonoids, and anthocyanins. Purified
fruit extracts or fruit juice contain
polyphenols which possess anticancer
activities of inducing apoptosis, cell cycle
arrest, antiangiogenesis, and
antimutagenesis activities [64].
Pomegranate juice enhances three times
higher antioxidant properties and inhibits
the production of DNA oxidation products,
reactive nitrogen species, lipid
peroxidation, and in scavenging reactive
oxygen species [65,66,67].

Pre-cancerous tumor initiation was done in
mouse mammary  organ culture
(MMOC),via exposure to chemical
carcinogen 7,12-dimethyl-
enz[a]anthracene (DMBA),and fermented
pomegranate juice (W ) produced a 46%
decrease in tumor occurrence [68] Where
as cold-pressed Pomegranate seed oil
isolated from fermented pomegranate juice
(W) resulted in 87% reduction in tumor
occurrence. [69]. The supply of oxygen
and nutrients for tumor growth and
metastasis is attained though angiogenesis.
Research indicates that pomegranates
possess the ability to inhibit the
development of new blood vessels and
inhibition of tumor blood vessel formation
and it is a non-toxic therapeutic approach
in the treatment of  tumor[70].
Angiogenesis in chicken chorio allantoic
membrane  (CAM) in vivo was
significantly suppressed by fermented
pomegranate juice ( W) but not by
Pomegranate peel extract (P). [71]
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Pro-angiogenic  vascular  endothelial
growth factor (VEGF) was potently down
regulated in MCF-7 estrogen dependent
breast cancer cells. The anti-angiogenic
migration inhibitory factor (MIF) was
potently unregulated in MDA-MB-
231cells by pomegranate juice (W ) and
supercritical CO2-extracted pomegranate
seed oil; (SESCO), which also moderately
suppressed  human  umbilical  vein
endothelial cell (HUVEC) proliferation
and tubule formation. Conversely, P and
W potently inhibited human myometrial
fibroblast proliferation suggesting
inhibition of cellular proliferation[72,73].
Pomegranate peel extracts have shown to
retard proliferation of cells in several
different human cancer cell lines.[74]

It was reported that in human prostate
cancer cells, DU-145 androgen
independent cells were more sensitive to
W and P than to cold-pressedpomegranate
seed oil (PSO), normal prostate epithelial
cells hPrEC were found to be considerably
less affected by either W or P than the
androgen sensitive cancer cells LNCaP
.[75] When equal amounts of any two of
W, P or PSO were combined synergistic
effect was obtained and the combination
resulted in a 90% suppression of invasion.
When all three were equally combined as
the suppression exceeded 99%][82].
Inflammation is oneof the cancer initiation
factor. It activates cancer cells, induces
DNA damage and causes epigenetic
changes. Pomegranate juice, fruit extracts,
and biomolecules exert significant impact
on expression of inflammatory cell
signaling protein in cancer cells .[76]

Pomegranate juice, pomegranate tannins,
and punicalagin significantly reduced the
expression of cyclooxygenase — 2 (COX-
2). COX-2 proteins are responsible for
production of prostanoids that induce

inflammation  [77]. Ellagic acid, a
metabolite of pomegranate ellagitannins,
inhibited intestinal inflammation by down
regulating certain inflammation-mediating
compounds such as COX-2 and iNOS and
blocking cell signaling pathways including
NF-kB, p38 MAPK, IL6, and STAT3 in
tissues of the colon [78].

Local invasion of tumour and metastases
are clinically the most relevant and most
difficult to target. Majority of cancer
deaths are due to the metastatic spread of
primary tumours. Series of researches are
conducted to know the chemopreventive
and therapeutic properties of pomegranate
against different types of cancers.
However, the tolerable doses of combined
extracts and individual compounds capable
of giving chemopreventive  and
therapeutic effects and the underlying
anticancer mechanism needs further
exploration.

Cardiac Health

Pomegranate fruit is a rich source of
natural phenolics which can reduce the
risk of cardiovascular diseases[79]. The
presence of alkaloids, flavonoids, phenolic
compounds, tannins, lignins, fats and oils,
inulin, cardiac glycosides and
carbohydrates povide antioxidant and free
radical scavenging effect. Polyphenol-rich
pomegranate fruit consumption cause
modulatory effect and improves cardiac
muscle tone, mitigates oxidative stress-
mediated arterial hardening, and attenuates
atherosclerosis.[80] Healthy heart features
are attributed predominantly by the
pomegranate  ellagitannins  especially
punicalagin isomers a and . Pomegranate
hydrolyzable ellagitannin are converted to
ellagic acid and then metabolized to
urolithins by intestinal microbiota and
reduces cardiac complications.[81]
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Lipid accumulation is encouraged by
low-density lipoprotein (LDL) cholesterol
oxidation leading to atherosclerosis.
Dyslipidemic obese patients administered
with 500 mg pomegranate rind extract
demonstrated a significant reduction in
systolic blood pressure and improved lipid
profile proving its antiatherogenicity. [82].
Administration of pomegranate juice in
addition to medical treatment in patients
with myocardial ischemia and unstable
angina, caused a significant reduction in
serum level of malondialdehyde and
troponin, intensity of angina pectoris, and
reperfusion injury [83].
Pomegranate fruit and peel extracts have
an ameliorative role in  vascular
inflammation,  oxidative  stress, and
elevated cardiac enzymes markers.
Pomegranate supplements when given to
hyperlipidemic animal models prevented
coronary endothelial dysfunction. It also
inhibited vascular inflammation and stress-
mediated coronary DNA damage and
stimulating Akt/endothelial nitric oxide-
synthase  pathway and  favorably
counteracted vascular inflammation and
oxidative damage[84]. Pomegranate fruit
extracts have been found to present an
ameliorative effect in isoproterenol-
toxicated myocardial infarction by
attenuating oxidative stress and level of
cardiac enzymes markers, i.e., CK-MB and
troponin [85]. These findings suggest that
pomegranate fruit juice, seeds, rind
extracts, and other derived products offer
cardio  protective and  therapeutic
properties.

Antidiabetic properties

Pomegranate fruit, flowers and leaves
were traditionally used for the treatment of
diabetes [86] Damage to the pancreatic -
cells by oxidative stress causes the onset of

type 2 diabetes. Free radical scavenging
properties of pomegranate safeguard
pancreatic B-cells from injury through
neutralising the effect of free radicals [
87,88]. Pomegranate  fruit juice and
derived products have a preventive role in
the onset of diabetes. [89,90].Pomegranate
peel powder when supplemented orally,
substantially improved the serum level of
aspartate aminotransferase (AST), alanine
aminotransferase (ALT) , glutathione and
superoxide dismutase (SOD) contents. It
also improved hepatic glucose-6 phosphate
dehydrogenase activity, and caused
regeneration of pancreatic B-cells in
streptozotocin-induced diabetic animal
model [91,92,]. Fruit extracts and
individual components like punicalagin,
punicalin, ellagic acid, and gallic acid
exhibited anti-glycation properties. [93].
Ellagitannins bind the active site of a-
glucosidase surface and make it inactive
and delay carbohydrate digestion and
lowers glucose absorption [94,95]. The
fruit also exhibits healing effect in treating
diabetic nephropathy via improving blood
glucose level, kidney hypertrophy index,
strengthening glomeruli tubules,
increasing basement membrane thickness,
and reducing renal disease markers [96-
100].

Hepatoprotective Role

Liver is considered as the metabolic
powerhouse of the body . It is responsible
for nutrient metabolism and detoxification.
The pathogenesis and progression of
chronic liver disease is due to oxidative
stress.  Pomegranate  fruit  prevents
progression of liver illnesses. Oral feeding
of pomegranate protects sepsis-mediated
acute liver injury. Free radical scavenging
properties and anti-inflammatory activities
of the fruit phenolics was considered as the
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fundamental ~ protection  mechanism.
Phenolics can protect and allay the risks of
acute liver injury. Pomegranate phenolics
consumed in the form of juice or extracts
activate superoxide dismutase (SOD) and
glutathione activity and reduce serum
malondialdehyde contents that further help
in  mediating TLR4 and NF-kB
inflammatory pathways [101,102].
Pomegranate  peel  extracts  when
administered to animals with signs of fatty
liver showed considerable protective effect
on hepatic  morphology, inhibited
lipogenesis in cytoplasm of hepatocytes,
and improved liver enzymes [103]. Ellagic
acid, attenuates alcohol-induced
hepatotoxicity by reducing expressions of
pro-fibrogenic and  pro-inflammatory
cytokines like interleukins, TNF-o, and
TGF-B which are reported to increase in
alcohol-induced  liver  fibrosis  and
inflammation [104-105]

Effect on Brain

Fruits like pomegranate having free radical
quenching properties, can act as a natural
neuro protective agent. A study conducted
in transgenic amyloid precursor protein
(APP) of mutated mice models revealed
that the cognitive performance of the
animal models were boosted with diet
enriched with 4% pomegranate juice . It
also reduced the anxiety level, improved
the learning ability, memory and motor
coordination when compared to the mice
fed with standard diet[106] Memory
assessments on older adults with mild
memory  complaints  showed  that
individuals who consumed pomegranate
juice experienced significant
improvements on memory performance.
fMRI studies ofmemory-impaired subjects
revealed that the pomegranate juice
intervention activated = memory-related

brain regions. The findings support the
hypothesis that in older adults with
preexisting mild memory complaints,
pomegranate juice can increase brain
activation  and improve  memory
ability[107]. Pomegranate peel extracts
hadgamma secretase modulatory and
acetylcholinesterase inhibitory effect and
it reduced pathogenesis of Alzheimer’s
diseases. Human trials also revealed that
intake of pomegranate juice boosted the
memory and brain functionality by
strengthening brain antioxidants pool
[108].

Effect on bone

Botanical extracts from pomegranate are
potent carrier of antioxidants and anti-
inflammatory compounds that can be
utilized for restoring bone health.
Rheumatoid arthritis is an autoimmune
disease affecting about 0.5-1% world
population. It is characterized by synovial
inflammation and infiltration of
inflammatory cells in synovial fluid
causing irreversible cartilage and bone
damage[109]. Consumption of
pomegranate extract prevented the
development of collagen induced arthritis
(CIA) in mice by selectively inhibiting a
spectrum of signal transduction pathways
and cytokines. These are critical to the
development of inflammation in
rheumatoid arthritis (RA)[110]. Dietary
pomegranate peel extract can improve
bone mass and micro architecture of bone
tissue during osteoporosis. [111].
Pomegranate fruit extract acts against
osteoarthritis by improving cartilage
stiffness and physical fitness. It also
decreases level of cartilage catabolizing
enzymes and strengthens antioxidative
defence system [112]. In osteoporosis
during the remodelling phase there s
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structural deterioration of the micro
architecture of bone leading to bone
fragility and bone loss. Pomegranate peel
extract-enriched diet  improves bone
mineralization by increasing osteogenic
transcription  factors and stimulating
activity of bone maker protein, i.e.,alkaline
phosphatase (ALP) [113]. Identification
of the components of Pomegrnate extracts
will open new avenues for the
development of effective preventive
therapies against arthritis. The
antioxidants and antiinflammatory
compounds bearing features of
pomegranate fruit can be suggested as
functional food to prevent bone loss,
prevention of inflammatory arthritis and
associated disorders.

Other Properties

Scientific literature gives ample evidence
regarding the benefits of pomegranate for
heart, diabetes, skin, teeth, cancer etc.
Other health promoting effects of the
pomegranate on human body have also
been reported but more conclusive studies
are needed to confirm these effects,
because, related references are very few to
substantiate these effects.

Antidiarrheal properties: Consumption of
aqueous and alcohol extracts of
pomegranate fruit rind by albino rats
showed a significant reduction in faecal
output when compared to loperamide
hydrochloride, a standard antidiarrheal
drug[114]. Extract of pomegranate peels
when consumed by rats  exhibited a
concentration-dependent inhibition of the
spontaneous movement of the ileum and
attenuated acetylcholine-induced
contractions[115].  Pomegranate  peel
extract also decreased the number of
defecation and the weight of faeces[116]
Gut microbiota

Consumption of pomegranate products
leads to a significant accumulation of
Ellagitanins. In the large intestine they
interact with the complex gut microflora
and can affect the growth of various
species of human gut bacteria.[117] The
growth of Bifidobacterium animalis ssp.
lactis was slightly inhibited by
punicalagins, punicalins, and ellagic acid
and significantly enhanced the growth of
Bifidobacterium breve and
Bifidobacterium infantis. Punicalagins
inhibited the growth of pathogenic
clostridia and Staphyloccocus aureus.
Probiotic lactobacilli and bifidobacteria
were generally not affected by ellagitanins,
[118]

Sperm quality

Consumption of Pomegranate juice, can
increase epididymal sperm concentration,
sperm motility, spermatogenic cell density,
diameter of seminiferous tubules and
germinal cell layer thickness. It also
decreased the abnormal sperm count. An
improvement in  antioxidant enzyme
activity in both rat plasma and sperm was
also noted [119]. Ellagic acid has a
protective effect against testicular and
spermatozoal  toxicity induced by
cyclosporine A. This protective effect of
ellagic acid (EA) seems to be closely
involved with the suppression of oxidative
stress. [120]

Erectile dysfunction

Use of pomegranate juice for the
treatment of mild-to-moderate erectile
dysfunction showed improved
scores[121]. Long term pomegranate juice
intake in a rabbit model increased
intracavernous blood flow and improved
erectile response and smooth muscle
relaxation in  erectile  dysfunction.
Pomegranate juice intake prevented
erectile tissue fibrosis .
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Obesity

According to the World Health Org., there
are currently more than 1billion
overweight adults, 300 million of whom
are obese. Consumption of pomegranate
extract in female rats  significantly
decreased the feed intake and body weight
of the animals. Pomegranate leaf extract
when given to mouse model with high-fat
diet-induced obesity, showed inhibition in
development of obesity and
hyperlipidemia. [122]

Wound Healing Properties

Pomegranate pericarp and epicarp extracts
can be recommended as a natural remedy
in wound healing. They contain bioactive
ingredients that aid in skin epithelialization
and regeneration. Pomegranate pericarp
and epicarp were used in folk medicines
in various ailments including excised and
incised wound healing. Biochemical and
histological examination revealed that
pomegranate ~ comprises  tremendous
antimicrobial and antioxidant features that
aid in epithelialization and production of
hydroxyproline to regenerate wounds
[123,124].  Topical  application  of
pomegranate polyphenols and lipophilic
fractions-based ointments on cutaneous
wounds resulted in significant wound
recovery notably in diabetic patients
[125,126]. Topical administration of
pomegranate extracts to incised wounds in
experimental animals reduced the wound
area to 95% as compared to 85% in
control petroleum jelly-based ointment.
Topical application of Pomegranate
extracts to burn wounds significantly
reduced the period of epithelialization
compared to standard drugs [127,128].
Pomegranate and Oral Health

Oral dental health is affected by plagque-
formaion and cariogenic  bacteria.
Flavonoids, tannins, vitamins, and

minerals-rich fractions of pomegranate
have anticariogenic and anti-plaque
natural formulations. Pomegranate
polyphenols inhibited growth of plaque-
forming bacteria including Streptococcus
sanguis and Pseudomonas aeruginosa
[129,130]. Use of  pomegranate
mouthwash effectively reduced gingivitis
and periodontitis in comparison with 0.2%
chlorhexidine mouth rinse [131].Topical
application of oral gel containing 10%
pomegranate extracts relieved pain and
reduced time for wound healing in
aphthous stomatitis. Pomegranate fruit
extracts efficiently reduced production of
bacterial secondary metabolites, sucrose
catabolizing enzyme a-glucosidase
activity, aspartate aminotransferase
activity, and upregulation of ceruloplasmin
that inhibited oral oxidative stress
[132,133]. The results of application of
pomeganate extracts against various
orodental distresses is encouraging.
Therefore the use of natural oral care
formulations based on pomegranate extract
may be preferred to synthetic and
chemotherapeutic products.

Conclusion

All parts of pomeganate including the peel,
airls, flower, rind, the root, and stem bark
have been reported to be effective in the
treatment of a wide variety of diseases.
Consumption of pomegranate is reported
to improve the defence mechanism of the
body[134]. Compared to other fruits of
same class, pomeganate has got a wider
range of applications against serious
ailments. Pomegranate juice and the
compounds derived from it has been
focused in  many in vitro and in vivo
studies which revealed their antioxidative,
antimicrobial, anti-inflammatory,
antimutagenic, hepatoprotective, cardio
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