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ABSTRACT

Medicinal shops have been a main source of
remedial agents from ancient time To cure
conditions. Terminalia arjuna( Roxb.) Wight &
Arn.(T. arjuna) is one ofThe most accepted and
salutary medicinal shops in indigenous system of
drug for The treatment of colorful critical
conditions. This comprehensive review provides
Colorful aspects of its ethnomedical, phytochemical,
pharmacognostical, Pharmacological and clinical
significance to different conditions particularly in
Cardiovascular conditions. This factory has a good
safety Figure when used in Combination with other
conventional medicines. This review highlights
colorful Medicinal parcels ofT. Arjuna through
different  studies  similar as  antioxidant,
Hypotensive,antiatherogenic,anti-inflammatory,anti-
carcinogenic,anti-mutagenic And gastro-productive
effect. Brand © 2016, Center for Food and
Biomolecules, National Taiwan University. Product
and hosting by Elsevier Taiwan LLC. This Is an
open access composition under the CC in- NC- ND
license.
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l. INTRODUCTION

Medicinal shops play an essential part
health care and are the materials the Accoutrements
for both traditional and conventional drug
medications; still Utmost of the people choose
herbal drugs than conventional drugs.[1] They
Expanded attention due to their effectiveness, lack
of the current effectiveness, Lack of current medical
druthers , adding cost of the Modern ultramodern
drugs And artistic preferences.[2, 3 JEthnobotanical
studies are most most important to Expose the

ancient times and current culture about shops in the
world and Reserving original knowledge of
medicinal shops. The quantitative ethnobotanical
Studies were used to identify the factory uses as
food [4] mortal health care Drugs,[5] veterinary
medicine[6] and economically important.7Around
the World, the traditional knowledge system has
expanded principal significance in Perspective with
protection, sustainable growth and hunt for new
application Patterns of factory Coffers. Traditional
drug system includes the knowledge, Chops and
practices grounded on the presuppositions, beliefs
and gests of folk Communities to cover their health
problems.Traditional herbal drugs are Considered to
be of huge significance among different pastoral or
native Communities in numerous the developing
countries.[8 JAccording to WHO, Nearly 80 of the
world supopulation depending on traditional drug
and in India60 Of the people in pastoral areas use
herbal drugs.[1 ]During the last many times, Use
ofherbal supplements increased from2.5 toln recent
times, there has also been An adding demand
fornano particles deduced from medicinal shops like
Terminalia family due to their operations in colorful
fields of exploration like Drug,catalysis, energy and
accoutrements .[10] el2Inthe foremost India,
Medicinal shops were used to help different critical
Conditions and they would Be the stylish source to
gain a variety of medicines. The Indian traditional
drug Is groundedon colorful systems similar as
Ayurveda, Siddha, Unanai, etc. Recent times there
has been an adding mindfulness about the
significance of Medicinal shops. Herbal medicines
are fluently accessible, secure, less precious,
Effective and have veritably rare side goods. The
evaluation of new medicines, Especially the
phytochemical attained accoutrements has opened a
vast area for Exploration and helpful in making a
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transition form traditional to the ultramodern Drug
in India. Medicinal plantscontain someorganic
composites which give Definite physiological action
on the mortal body and these bioactive substances
Include  tannins, alkaloids,  carbohydrates,
terpenoids,  steroids, and flavonoids, And
phenols.[13] indeed though multitudinous medicinal
shops have been Explained in the Indian customary
remedial system for treatment of the several
Conditions, veritably many factory products are
currently employed in the Ultramodern medical
system to treat utmost of the condition particularly;
Cardiovascular  conditions(  CVD), ulcers,
diabetes,cough, inordinate perspiration, Asthma,
excrescence, inflammation and skin diseases.
Among the shops, one of The medicinal shops
indigenous to India is Terminalia arjuna( Roxb.)
Wight ,Arn.,(T. arjuna) generally known as ‘ Arjuna
>, which has been used as Cardiotonic in heart
failure, ischemic, a the cardiomyopathy,
atherosclerosis, and Myocardium necrosis and has
been used for the treatment of different mortal
Conditions like blood conditions, and anemia,
,venereal and viral complaint; andTo continue
excellent wholesomeness. It’s used in the treatment
of fractures, Ulcers, hepatic and showed hypo
cholesterolemic, antibacterial, and Antimicrobial,
antitumoral, antioxidant antiallergic and antifeedant,
antifertility And antiHIV conditioning.[14]. Arjuna
is reported that to retain strong hydro Lipidemic
parcels.[16] It’s trusted that the saponin glycosides
in T. arjuna may be Responsible for its inotropic
goods,while the flavonoids phenolics.may supply
Antioxidant exertion as well as vascular
modification exertion, in this manner Authenticating
the multiple conditioning of this factory for its
cardio-defensive Function.[17] . The end of this
review is to epitomize the information and
Knowledge about the T. [19]

1. METHODS
Systematic literature searches were carried
out and the available information on Various plants
traditionally used for cardiovascular disorders was
collected via Electronic search and a library search
for articles published in the peer reviewed Journals
and also locally available books.

OCCURRENCES BOTANICAL DESCRITION
AND ETHNOPHARMACOLOGY

Arjuna is an ayurvedic factory with
important medicinal value. It is generally Known as
Arjuna, Indradru, Partha and Veeravriksha[20]
which is belongs to Combretaceae family
comprising of nearly 200 species distributed around

the World. Nearly 24 species of Terminalia have
been reported from colorful corridor Of India, some
named species are T. arjuna, Terminalia bellirica,
Terminalia Bialata, Terminalia catappa, Terminalia
elliptica, Terminalia porphyrocarpa, Terminalia
mantaly etc. In India,T. arjuna is about 60 to 80
bases in height,Buttressed box and horizontally
spreading crown and drooping branches Distributed
in India, Burma, Mauritius and Sri Lanka.[19,,22] T.
arjuna is Distributed throughout sub Indo-
Himalayan tracts of Uttar Pradesh, Punjab, Deccan,
South Bihar, Orissa, West Bengal and Madhya
Pradesh substantially Along seaside, streamlets and
ponds. It is known by its colorful conversational
Names, the most generally used bones are Arjuna(
Common Name), Arjun( Hindi), Marudhu( Tamil
and Malayalam), Tella Maddi( Telugu), Arjhan(
Bengali), Sadaru ( Marathi), Sadado( Gujarati), Neer
matti( Kannada) and some Traditional phrasings
define in the name of Arjun arishta and Arjuna
ghrita.Leaves Of T. arjuna are simple, frequently
crenulations, borne subopposite, shortly acute Or
blunt at the apex, coriaceous and oblong or elliptic.
Their upper face is pale or Dark green and the lower
face is pale brown. The tree bears white sessile
bisexualFlowers in short supplementary harpoons or
in a terminal panicle arrangement. Fruits of T.
arjuna are drupe, elliptical , stringy- woody and
smooth- barked with Five hard bodies or angles
which are obliqgue and twisted overhead. Stem
dinghy Is simple, smooth and pinkish-argentine in
color in external view. An internal View, the dinghy
is soft and sanguine in color.[23]

PHYTOCHEMISTRY

The major ingredients of T. arjuna in stem
dinghy, root dinghy, fruits, leaves and Seeds are
well characterized( Table 1). The primary
phytochemical analysis of Being composites in
arjuna was carried out according to colorful standard
Protocols as mentioned by Harbone[54]. As dinghy
was considered to be the most Important element
from the medicinal point of view, originally
reported that the Dinghy had 34 ash content
conforming entirely of pure calcium carbonate.
Waterless excerpt of T. arjuna is reported to have 23
calcium mariners and 16 Tannins. Organic excerpts
of T. arjuna dinghy were also prepared using the
Successional styles with a number of organic
detergents similar as hexane, Benzene, chloroform,
acetone, dichloromethane, ethyl acetate, butanol,
ethanol, Methanol and ether,etc., to prize colorful
phytochemical ingredients. The Chemical structures
of available Composites were verified by colorful
advanced Ways like HPLC, UPLC, LC- ESI- MS/
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MS analysis.26, Polyphenols, flavonoids, Tannins,
triterpenoids, saponins, sterols and minerals are the
major ingredients ofT. arjuna. Similar amino acids
like tryptophan, tyrosine, histidine and cysteine are
Also the main constituents in T. arjuna.
Step 1. Terpenoids, Ursane Triterpenoids And
Glycosides

At first an oleanane triterpenoid named,
arjunin, and a lactone, arjunetin were Insulated from
the benzene and ethanolic Excerpts of its dinghy
independently Honda et al,[32]originally verified
that the presence of arjunic acid and Arjungenin and
subsequently reported that two further glucosides
videlicet arjun Glucoside I and Il in the stem dinghy
of T. arjuna. Anjaneyulu and Prasad,49 Verified that
the presence of arjunoside I11 and IV, terminic acid,
and a triterpene Carboxylic acid by ethyl acetate
birth of roots of T. arjuna Hexane birth of stem Of
T. arjuna authenticated that the presence of terminic
acid and b- sitosterol.28 Ali et al36 has insulated
another oleanane type triterpane, terminoside A
from the Acetone bit of the ethanolic excerpt of T.
arjuna’s stem dinghy. The structure of This new
emulsion was established as olean—triol-12-en-28-
oic acid- 3b- D-Glucopyranoside. It was displayed
that terminoside A inhibits nitric oxide product And
decreases inducible nitric oxide synthase situations
in lipopolysaccharide Stimulate macrophages.[35,
36] Five ursane type triterpene glucosyl ester
Including new one, 2a, 3b- dihydroyurs acid 28- O-
b- Dglucopyranosyl ester, And four given ursane
triterpene glycosyl esters videlicet, 2a, 3b, 23-
Trihydroxyurs acid- O- b- D- glucopyranosyl ester,
quadranosie VIII, Kajiichigoside and 2a, 3b, 23-
trihydroxyurs- 12, 19- dien-28-oic acid 28- O- b-
Dglucopyranosyl ester were insulated from dinghy
of T. Arjuna Fig. 2).30 3- O-b- D- glucopyranosyl-
2a, 3b, 19a- trihydroxyolean—en-28-oic acid, 28-
O- b- D-glucopyranoside and 2a, 19a- dihydroxy-3-
oxo-olean-12-en28-oic acid 28- O- b-D- gluco-
pyranoside are insulated from dinghy of T. arjuna by
Choubey and Srivastava50 and Upadhyay et al[51]
through spectrochemical analysis. Patnhaik Al38
using chromatography  fashion insulated a
triterpenoid glycoside from the Dinghy of T. arjuna
and linked it’s an (olean- 3b, 22b- diol-12-en-28 b-
D-Glucopyranoside- oic acid. Alam et al39 were
insulated two  further glycosides Videlicet
Termiarjunosidolean—tetraol-12-en-28-oicacid-3b-
D-glucopyranoside) And Termiarjunoside I1( Olean-
3a, ba, 25- triol,28- dioicacid- 3b- D-
Glucophyranoside) from the ethanolic excerptof TA
dinghy. Arjunglucoside IV And V, ArjunasidesA-E
were Insulated from the ethanolic excerpt of the
stem Dinghy of T. arjuna by Wang etal. [30],

Step 2Flavonoids And Phenolics

Dinghy of T. arjuna contains a veritably
high position of flavonoids, videlicet Arjunolone,
flavones, luteolin, baicaleiin, quercetin, kempferol,
and pelargonidin Estimated with other medicinal
shops particularly having favorable Goods on
Cardiovascular conditions. The emulsion luteolin
has been insulated from the Butanolic bit of T.
Arjuna and it has been set up to be antimutagenic
and Antibacterial exertion. It inhibited gram
negative pathogen growth with a minimal Inhibitory
attention of12.5 mg/ slice. Waterless excerpt of T.
arjuna contains 70 Polyphenols having a molecular
weight lesser than3.5 kDa and they’re verified by
The HPLC and LCMS. The waterless excerpt
contains flavon-3-ols, similar as( P)- catechin,( p)-
gallocatechin and()- epigallocatechin; gallic acid,
ellagic acid And its derivations similar as 3- O-
methyl ellagic acid 4- Ob- Dxylopyranoside And 3-
O- methyl ellagic acid 3- O- rhamnosideColorful
studies support the fact That bioflavonoids inhibit
LDL oxidation, endothelial activation and platelet
Aggregation.[59] Due to the presence of free
revolutionary scavenging action of The colorful
phenolic contents inT.[62] arjuna, it acts as
stronganti-proliferative And anti-oxidant agent.[63]
There’s an equally relationship between the high
input Of salutary flavonoids and the threat of
coronary roadwaycomplaint( CAD), so Possible
account for input of high flavonoids content TA is
salutary goods in CAD.

Setp 3 Tannis

Tannins are known to enhance the
conflation of nitric oxide and relax vascular
Partspre-contracted with norepinephrine. In addition
to a flavonoids variety of Tannins have been
insulated from the dinghy of T. arjuna. Around
fifteen types of Tannins and their affiliated
composites were insulated from the dinghy of T.
arjuna And their structures were illustrated with the
help of spectral analysis.Hydrolyzable tannins are
castalagin, casuariin, casuarinin, punicalagin,
Pyrocatechols, punicallin, terchebulin and terflavin
C were Insulated from the Dinghy ofT.
Arjuna.Tannins are considered to have crack
mending, tangy, Hypotensive, antioxidant and
antimicrobial goods.[64, 65]

Setp 4 Minerals and amino acids

The bark of T. arjuna contains large amount of
various minerals and trace Elements such as
magnesium (4000 mg/g), calcium (3133 mg/g), zinc
(119 mg/g) And copper (19 mg/g).[47] It contains
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some amino acids such as tryptophan, Tyrosine,
histidine and cysteine.[26,27,57]

PHARMACOLOGICAL
STUDIES

Arjuna is a tree having an wide medicinal
eventuality in most of the conditions Particularly
cardiovascular diseases. Scientific examinations of
T. arjuna Considerably reported and bandied
through colorful preclinical and clinical Studies(
Tables 3 and 4).

A.Pharmacological
StudiesCardioprotective eventuality of T. arjuna
stem dinghy on the molecular base wasEstimated by
Kokkiripati et al, [56] using cell societies of mortal
monocytic( THP- 1) and mortal aortic endothelial
cells ( HAECSs). Inhibitory effect of Alcoholic(
TAAE) and waterless( TAWE) excerpts of T. arjuna
stem dinghy was Assessed on mortal 3- hydroxy-3-
methylglutaryl  coenzyme A( HMG- CoA)
Reductase, lipoprotein lipase( LpL) and lipid
peroxidation in rat( Wistar) liver and Heart
homogenates. TAAE and TAWE inhibited the lipid
peroxidation and HMG-CoA reductase. Both the
excerpts downgraded H202 intermediated ROS
Generation in THP- 1 cells by promoting catalase(
CAT), glutathione peroxidase( GPx) conditioning,
and by sustaining cellular reducing power. TAAE
was largely Effective in satisfying proin-flammatory
gene reiterations in THP- 1 cells and HAECsS,
whereas the response to TAWE depended on the
type of paraphrase and Cell type. Both excerpts
dropped the situations of typical seditious marker
Proteins,viz.LPS convinced excrescence necrosis
factor( TNF)- a buried by THP-1 cells and TNF- a
convinced cell face adhesion motes on HAECsS,
videlicet Vascular cell adhesion patch- 1( VCAM-
1) and Eselectin. The pronounced goods On dressed
mortal monocytic and aortic endothelial cells(
HAEC) give the Biochemical and molecular base
for the remedial eventuality ofT. Arjuna stem
Dinghy against cardiovascular conditions( CVD).
Triterpenoids are basically Responsible for
cardiovascular parcels. Alcoholic and waterless
dinghy excerpts Of T. arjuna, arjunic acid, arjunetin
and arjungenin were estimated for their Eventuality
to inhibit CYP3A4, CYP2D6 and CYP2C9 enzymes
in mortal liver Microsomes by Varghese etal.
[66]They’ve demonstrated thatParaphras fall in
LVP( LV( dP/ dt) maximum and LV( dP/ dt) min),
cardiac contractility indicator( LV( dP/ dt)
maximum/ LVP), and a rise in LV end- diastolic
pressure. Altered Lipid profile, oxidative stress, and
increased situations of endothelin 1( ET-1),
Excrescence necrosis factor- a( TNF- a), and

AMD  CLINICAL

interleukin 6( IL- 6) along with Histological changes
in heart and pancreas were observed in diabetic
rats.T. arjuna Significantly downgraded cardiac
dysfunction and myocardial injury in diabetic Rats.
It also reduced oxidative stress, ET- 1, and seditious
cytokine situations.[72]Sinha et al[73] has delved
the antioxidative parcels of an ethanol excerpt of the
Dinghy ofT. Arjuna( TAEE) against sodium
fluoride( NaF)- convinced oxidative Stress in the.
Murine heart. NaF intoxication significantly altered
all the indicators Affiliated to the
prooxidanteantioxidant status of the heart. In
addition, the ferric Reducing/ antioxidant power
assay revealed that TAEE enhanced the cardiac
Intracellular antioxidant exertion. Eventually, they
concluded that TAEE protects Murine hearts from
NaFinduced oxidative stress, presumably via its
antioxidant Parcels. Parveen et al[74] examined the
defensive effect of T. arjuna dinghy Excerpt on left
ventricular( LV) and baroreflex function in habitual
heart failure And to interpret the possible
mechanistic suggestions in its cardioprotective
Action.  Fifteen  days after  isoproterenol
administration, rats displayed cardiac Dysfunction,
hypertrophy, and LV redoing along with reduced
baroreflex Perceptivity. Precautionary and remedial
treatment with T. arjuna bettered cardiac Functions
and baroreflex perceptivity. It has also downgraded
hypertrophy and Fibrosis of the LV.T. arjuna exerts
salutary effect on LV functions, myocardial
Redoing, and autonomic control in habitual heart
failure conceivably  through Maintaining
endogenous antioxidant enzyme conditioning,
inhibiting lipid Peroxidation and cytokine situations.
Diethyl ether, ethyl acetate and ethanol lines Of T.
arjuna wielded hypolipidemic and antioxidative
goods at two different cure Situations of 175 and
350 mg/ kg body weight in Poloxamer( PX)-407
convinced Hyperlipidemic albino Wistar rats. The
results suggested that the ethanolic bit of T. arjuna
possesses the potent parcels of being an antioxidant
and hypolipidemic Than other fragments.[75]
Kumar et al[76]estimated the goods of T. arjuna
dinghy Excerpt on myocardial fibrosis and oxidative
stress convinced by habitual b-Adrenoceptor
stimulation. Because myocardial fibrosis and
oxidative stress Accompany a number of cardiac
diseases similar as hypertrophic cardiomyopathy,
Hypertensive heart complaint and cardiac failure.
Waterless excerpt of T. arjuna Dinghy was
estimated at [63], 125 and 250 mg/ kg given orally
for antifibrotic And antioxidant goods in rats given
the picky b- adrenoceptor agonist isoprenaline For
28 days. The arjuna dinghy excerpt significantly
averted the isoprenalinelnduced increase in
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oxidative stress and decline in endogenous
antioxidant Position and also averted fibrosis.
Gauthaman et al[79]studied that oral Administration
of T. arjuna for 12 weeks in rabbits caused addition
of myocardial Antioxidants; superoxide dismutase(
SOD), catalase( CAT) and glutathione( GSH) on
with induction of heat shock protein72( HSP72). In
vivo ischemic-Reperfusion injury convinced
oxidative stress, towel injury of heart and
Hemodynamic goods were averted in the arjuna
treated rabbit hearts. Alcoholic Excerpt ofT. Arjuna
dinghy and its excerpts were estimated for DNA
protection, Protein oxidation and free radical
scavenging exertion. Ethanolic excerpt of T. Arjuna
dinghy( TAA) and its fragments, including
dichloromethane( TAD), ethyl Acetate( TAE),
butanol( TAB) and water( TAW) has significant
antioxidant Exertion and implicit to help protein
oxidation, DNA damage protection by pBR 322
DNA and SCGE assay. The potent antioxidative
exertion and DNA Protection capability of T. arjuna
dinghy excerpts might be championed with
Phenolic/ flavonoid composites. A significant
correlation was also observed Between free radical
scavenging exertion, in vitro DNA damage exertion
and the Total phenolic/ flavonoid happy.[16]
Physicochemical property and inotropic Effect of
the waterless excerpt of T. arjuna dinghy( TAAQE)
were delved by Oberoi et al80 on adult rat
ventricular myocytes in comparison with from
Himalayan Herbal Healthcare, Bangalore, India
twice a day in addition to Entering the conventional
treatment. A significant drop in serum triglycerides
as Well as in colorful seditious cytokines similar as
hsCRP, IL- 18( P<0.001), IL- 6 And TNF- a(
P<0.05) was observed at 3 months in cases who
were on medicine Treatment excerpts prepared
successionally with organic excerpts. They set up
That TAAQE decoctions wielded positive inotropy,
accelerated myocyte Relaxation and increased
caffeine-  convinced  compression  attention
dependently. TAAQE- convinced cardiotonic action
via enhancing SR function, a unique action
Minimizing the circumstance of arrhythmias, makes
TAAQE a promising and Fairly safe cardiotonic
salutary to the healthy heart and the treatment for
habitual Heart complaint. Mandal et al[77] delved
antioxidative and antimicrobial parcels Of
methanolic excerpt ofT. Arjuna dinghy. The
antimicrobial exertion showed that Advanced
inhibition against Gram negative bacteria than gram
positive bacteria And showed a promising
antioxidant exertion, as immersion of DPPH
Revolutionaries dropped in DPPH free radical
scavenging assay. Methanol Excerpt from dinghy of

arjuna displayed medicinal as well as physiological
Conditioning. Methanol, ethanol, acetone, waterless
both hot and cold excerpts From the leaves and
dinghy of T. arjuna were tested for their
antimicrobial Exertion against Staphylococcus
aureus,  Acinetobactersp., Proteus  mirabilis,
Escherichia coli, Pseudomonas aeruginosa and
Candida albicans, pathogens Causing observance
infections. Three organic detergents estimated,
acetonic Splint excerpt was set up to be stylish
againstS. Aureus. Organic dinghy excerpt Showed
nearly equal inhibition of all tested Gram negative
bacteria exceptP. Aeruginosa. Waterless excerpt of
T. arjuna dinghy displayed good activit.

B. Clinical Studies

Lately, Kapoor etal19 delved the remedial
eventuality of T. arjuna on the seditious Labels in
subjects with stable coronary roadway complaint
(CAD). In a placebo-Controlled, randomized
double-eyeless study, 116 cases with stable CAD
who Were on standard cardiac specifics for further
than three months were enrolled And entered either
placebo or 500 mg of T.

TOXICITY AND SIDE EFFECTS

Arjuna has been used in the cure between 1
to 2 g per day in different clinical Studies and set up
that this is an optimum cure in the cases particularly
CAD. These boluses have lower side effect like
headache, mild gastritis and Constipation. There
were no reports in the respects of hematological,
hepatic, Metabolic and renal toxin after further than
two times of its administration.83 Lately Bhawani et
al82 reported that there was no significant variation
in the body And organ weights between the control
and the treated group of 93 cases with Dilated
cardiomyopathy( DCMP) of idiopathic and ischemic
cause was observed After 28 days of treatment
under the treatment of T. Arjuna capsules( 500 mg at
8 h). Hematological analysis and biochemical
parameters revealed no poisonous goods of the
excerpt. Pathologically, neither gross abnormalities
nor histopathological changes were observed and
there was no mortality recorded in 28 days. Yaidikar
et al90 reported that pretreatment with arjunolic acid
from theT. Arjuna dinghy effectively averted the
cerebral 1/ R convinced oxidative damage By virtue
oof its antioxidant eventuality and supplementation
of arjunolic acid May be salutary in stroke prone
population. Arjunolic acid

1. CONCLUSION
On the base of the available literature
attestations,T. arjuna is extensively used For
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treatment  of

cardiovascular or  conditions,

includingheart conditions and Related casket pain,
high blood pressure and high cholesterol. It’s also
used for Earaches and conditions of the urinary
tract. The arjuna as ananti-ischemic agent And as a
potent antioxidant precluding LDL, reperfusion
ischemic injury to the Heart and its implicit to

reduce atherogenic

lipid situations have been

sufficiently Demonstrated in different experimental
and clinical studies. Still, the nonstop Exploration
progress of using.
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