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ABSTRACT

Areca catechu Linn. is a commonly used herb in Ayurvedic medicine. This review supports all updated information on its phytochemical and
pharmacological activities, traditional uses and scientific approach. The plant extracts and its chemical marker or target molecule Arecoline,
have been widely used for the treatment of a large number of human ailments. The chemical entities of this plant has been used as an
antidiabetic, blood pressure regulating activity, antiulceogenic, antioxidant activity, anticonvulsant activity, C.N.S. stimulant activity, oxyto-
cic activity, antifertility, anthelmintic and antiviral activity etc. Scientifically proved activities are related with traditional concept. Scientific
evidence exists with respect to their major and minor constituents. Areca catechu Linn. is one of the most important controversial and
effective natural origin that has a tremendous future for research. The novelty and applicability of Areca catechu Linn. are hidden. Such
things should be overcome through modern scientific concept.
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     Review Article

INTRODUCTION

Areca catechu Linn. is prominently used for treatment of
various aliments and in the form of various preparations especially in
powdered form. It is one of the crude material of Indian system of
medicine. Areca catechu Linn. was cited for its various medicinal
properties, speciously antibacterial and antiviral1. Areca nut (Areca
catechu) is commonly used as an ingredient of betel quid, which also
includes leaf of the creeping vine piper betel and lime with or without
tobacco. Betel quid chewing has been popular, especially in many
Southeastern Asian countries2,3. Mostly, it is consumed for mastica-
tory and psychoactive purposes 4. It has been proven that addiction
can be induced following prolonged chewing5. Areca nut contents
very complex and controversial chemical entities having variable prop-
erties. The plant is  tall, slender, unbranched palm with  a crown of
leaves, stem annulate; leaves pinnate with a conspicuous sheath;
flowers in spadix, male many at the upper portion, female much larger
and few at the base; fruits 3.8 – 5 cm long, smooth, orange or scarlet
when ripe6. Parts used are seed or kernel and extracts, root and tender
leaves, catechu etc. It is cultivated through tropical India and flour-
ishes in dry plateau of Mysor, Canara, Malabar, Southern India, Assam
and Estern Archipelago 7.

CHEMICAL CONSTITUENTS

The major compounds of BQ are polyphenolic compounds,
alkaloids, tannin, arecoline, arecaidine and fibers8,14. Areca catechu
is the only one of 54 Areca species known to contain alkaloids9,10. In
early work12, arecoline and guvacoline (methyl 1-methyl-1,2,3,6-
tetrahydropyridine-3-carboxylate and methyl 1,2,3,6-
tetrahydropyridine-3-carboxylate, respectively) and the correspond-
ing carboxylic acids were isolated.

The Arecaine is the active principle of the Areca nut. Wa-
tery extract yields betel-nut catechu while the  “Kernels” contain
catechu, tannin  15%, gallic acid, oily matter (fat 14%), gum and alka-

loids, viz. Arecoline 0.07%, arecaine 1%, arecaidine and guvacoline,
guvacine and choline occur in trace only. All these alkaloids are chemi-
cally related; arecoline – is colourless volatile resembling nicotine1.

Total amounts of phenolics in areca fruit were12 well corre-
lated with the length and maturation, but those of alkaloids were only
correlated with the maturation. Tender shoot, the upper young stem
of the tree, cooked as a delicious syrup, contained a small amount of
total phenolics (0.58 mg of gallic acid equiv/gm of fresh wt), con-
densed tannin (0.85 mg of catechin equiv/g of fresh wt), and total
alkaloids (2.38 mg/g of fresh wt.).

Two procyanidin tetramers, two trimers, and a dimer which14

is a structural isomer of procyanidin B-1, along with (+)-catechin, (–)-
epicatechin, and pro-cyandins A-1, B-1, and B-2, have been isolated
pure from the seed of Areca catechu L., and their 1H and 13C n.m.r
spectral data, combined with degradative studies on their reaction
with toluene -α-thiol, have established that they all, except for
procyanidin B-2, have the C(4)-to-C(8)[or C(6)]-linked (–)-epicatechin
stereochemistry [C(2), C(3):cis] in the upper units, and the (+)-cat-
echin stereochemistry [C(2), C(3): trans] in the terminal (lower) units.

PHARMACOLOGICAL ACTIVITIES

Blood Pressure Regulating Activity

Areca tannin has been suggested as having a blood pres-
sure regulatory effect through its ability to inhibit the pressor re-
sponse to both angiotensin I and II15. As genetic and environmental
factors determine the susceptibility and development of diseases
and no report has been published concerning the genetic interaction
of metabolic effects in areca nut/betel quid (BQ) chewers, it is pro-
posed that the cardiovascular effects of chronic BQ usage can be
affected by the polymorphism of the angiotensin converting enzyme
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(ACE) gene16. In a recent report17 by the authors, it was observed that
ACE insertion/deletion (I/D) polymorphism is associated with the
risk of oral mucosal lesions in BQ chewers, which indicates the rela-
tive contribution of genetic and environmental factors that determine
the susceptibility and development of diseases.

Hypoglycemic Activity

Arecoline was investigated and reported to have hypogly-
cemic activity in an animal model of diabetes upon subcutaneous
administration. The Subcutaneous administration of alkaloid frac-
tion of Areca catechu (0.05_/0.5 mg/kg) in alloxanized rabbits (140
mg/kg) showed significant hypoglycemic effect lasting for 4/6 hours18.
Recently, it was observed that chronic BQ use is associated with a
higher risk of type 2 diabetes mellitus and metabolic syndrome, deter-
mined by a epidemiologic survey in  Taiwan19,20.

Platelet Aggregation Activity

Areca nut (AN), a Bittle Quid component, modulates arachi-
donic acid (AA) metabolism, which is crucial for platelet function. AN
extract (1 and 2 mg/ml) stimulated rabbit platelet aggregation, with
induction of thromboxane B2 (TXB2) production. Catalase, superox-
ide dismutase, and dimethylthiourea (DMT) showed little effect on
AN-induced platelet aggregation, whereas catalase and DMT inhib-
ited the AN-induced TXB2 production. These results suggest that
AN-induced platelet aggregation is associated with iron-mediated
reactive oxygen species production, calcium mobilization, phospho-
lipase C activation, and TXB2 production21.

Anti-HIV Activity

Various active constituents like procyanidins, arecatannin
B1 and extracts of seed showed HIV protease inhibition activity22.

Proteasome Inhibitors

The proteasome hydrolyze various cell cycle regulators, tran-
scription factors and antigenic proteins, it is a promising target for
the development of drug for the treatment of a range of pathologies
such as cancer, inflammation, immune diseases and others23,24. The
development of proteasome inhibitors into novel therapeutic agents
represents a new approach and now classes of these substances are
in clinical trials or used to study the role of the ubiquitin–proteasome
pathway in various cellular processes. A number of tripeptidic se-
quences derivatized at the N- and C-terminal with arecoline deriva-
tives that were able to efficiently interact with the catalytic subsites
of the proteasome 20S was identified25.

Molluscicidal Activity

In in vivo and in vitro  exposure of arecoline (active compo-
nent of Areca catechu seed) significantly inhibited the acetylcho-
linesterase (AChE), acid and alkaline phosphatase (ACP/ALP) activ-
ity in the nervous tissue of L. acuminata. The inhibition kinetics of
these enzymes indicates that arecoline caused competitive inhibition
of AChE, competitive–non-competitive inhibition of ACP/ALP. Thus
the inhibition of AChE, ACP and ALP by arecoline may be the cause

of molluscicidal activity of Areca catechu26.

Antidepressant Activity

It has been previously shown that among various alkaloid
constituents from areca nut, alkaloids in dichloromethane fraction
were found to be biologically active both in vivo and in vitro. This
fraction potently inhibits monoamine oxidase-A activity and thus
restores or increases bioavailability of monoamines, 5-hydrox-
ytryptamine or noradrenaline in the brain. Additionally, forced swim-
ming and tail-suspension tests supported that the dichloromethane
fraction has antidepressant activity27.

Anticonvulsant Activity

Arecaidine and guvacine, constituents of the nut of Areca
catechu, inhibited the uptake of GABA and â-alanine, but not that of
glycine, by slices of cat spinal cord. Large doses of arecaidine (1 g/kg
subcutaneous) marginally reduced the lethal effects of bicuculline in
mice but appeared to have little or no anticonvulsant activity28.

Central Nervous System Stimulant

Betel nut may cause stimulant and euphoric effects. As a
result, it is sometimes used recreationally. However, the known toxici-
ties of chewing betel nut likely outweigh any possible benefits29. A
severe skin inflammatory reaction halted the development of a
transdermal device to systemically deliver arecoline, a cholinergic
agonist, for use in the management of a human neurological disor-
der30.

 Prevention of Dental cavities

Betel nut was once used in toothpaste to prevent cavities.
Laboratory studies suggest that betel nut may have antibacterial
effects31, which may reduce the development of cavities. However,
other therapies to prevent tooth decay are safer, and the risks associ-
ated with betel nut likely do not outweigh the possible benefits 6 .
Areca Nut is made into a dentrifrice on account of its astringent
properties1. It is considered to strengthen the gum, sweeten breath.
The seed, reduced to charcoal and powered, forms an excellent
dentrifrices .32

Ulcerative colitis (more information)

Although betel nut has been suggested as a therapy to
prevent or protect against ulcerative colitis, it is unlikely that the
benefits are worth the risks33.

Saliva stimulant

Betel nut has been shown to produce large amounts of sa-
liva in people who chew betel nut. However, the toxic effects associ-
ated with its use probably do not outweigh the benefits 1. Arecoline
Hydrobromide, a commercial salt, is a stronger stimulant to the sali-
vary glands than Pilocarpine and a more energetic laxative than Es-
erine. It is used for colic in horses1,6,29,33.

Priyanka R. Patil et al.,Pharmacological activities of Areca catechu Linn. – A  Review
                               Priyanka R. Patil  et al. / Journal of Pharmacy Research 2009, 2(4),683-687

684



Journal of Pharmacy Research      Vol.2.Issue 4.April 2009

ISSN: 0974-6943

Anti-venom activity

Tannin is one snake venom antidote found34 widely distrib-
uted in the plant kingdom. Tannins from plants have been shown35 to
interact with snake enzyme systems. Plant polyphenols from the aque-
ous extracts of Areca was tested for their inhibitory activities against
Naja kaouthia (NK) venom by in vitro neutralization method. Clinical
applications of this plant polyphenols should therefore be very use-
ful for first aid treatment of snakebite victims 36.

Antioxidant Activity

The active-oxygen scavenging activity of methanolic ex-
tract of Areca catechu used in China and Japan as nourishing tonics
was evaluated by electron spin resonance (ESR) technique, in order
to evaluate its effectiveness for anti-aging and to search for new
active-oxygen scavengers from natural resources. It especially showed
strong scavenging activity against super- oxide anion radical37.

Oxytocic Activity and Anti-fertility Activity

The ethanolic extract of nuts has shown remarkable oxyto-
cic activity at a dose of 100 mg on isolated rat uterus. The oil obtained
from nuts, at a dose of 500 mg / kg exerted resorption of implants. At
a dose of 100 mg/ kg oil exerted 40% antifertility activity38.

Antimicrobial Activity

The alcoholic extract of nut showed38 antimicrobial activity
against Escherichia coli, Candida albicans, C. tropicalis, and
Tricophyton interdigitale. A variety of human and veterinary isolates,
both Gram + ve and Gram – ve were tested against Areca nut extract
by measuring growth of organisms by spectrometric method. It is
found that both Gram + ve and Gram – ve organisms are susceptible
to Areca nut extract. Concentration needed for 100% inhibition of
growth was found in order of 3.3-7 mg/mL for Gram – ve and 16 mg/mL
for Gram + ve. Extract was also inhibit aflatoxin production by As-
pergillus flavus and also inhibit the viral growth of New Castle Dis-
ease Virus and egg Drop Syndrome Virus growth in embryo calture39.

Other Pharmacological Activities

Different extracts like aqueous, alcoholic, alkaline and acid
extracts resulted in the constriction of capillaries to varying degree
when tested by rat hind limb perfusion technique. 50% alcoholic
extracts of leaves exhibited various pharmacological properties like
effects on respiration and CVS in cat/dog and antispasmodic prop-
erty on isolated guinea pig ileum39. Hamsters chewing betel quid or
areca nut directly show a decrease in body weight. These results
indicate that Areca nut and Bittle quid components may induce alter-
ations in proliferation and differentiation of oral epithelial cells. Ani-
mal model of chewing BQ or AN can be useful for future tumor initia-
tion, promotion and chemoprevention experiments simulating the
condition of BQ chewing in humans40. The action of Arecain resembles
that of Muscarine and Pilocarpine externally, internally used it con-
tracts the pupils 1,6,29,32.

Unproven Uses

Betel nut has been suggested for many other uses, based
on tradition or on scientific theories. However, these uses have not
been thoroughly studied in humans, and there is limited scientific
evidence about safety or effectiveness, which is given in Table.1.
The dry expanded petioles serve as excellent ready made splints for
fractures. It acts as a good laxative antiseptic and promotes men-
strual flow18. Some of these suggested uses are for conditions that
are potentially very serious and even life-threatening 1,6,29,32.

                    Table.1.

DOSE

The powered nut, in doses of 10 to 15 grains every 3 to 4
hours, is useful in checking diarrhea arising from debility32. Liquid
extract, 1 to 2 dessert spoons, in water daily. For powder, use 15 to 60
gm. For tapeworm, 1 to 2 teaspoons of powered nut with water41.

TOXIC EFFECTS

Suppression of Immune System

The cellular level of glutathione was diminished by Areca
Nut Extract (ANE) in splenic T-cells. Collectively, these results dem-
onstrated that ANE markedly suppressed T-cell activation and Th1
cytokine production, which was mediated, at least in part, by the
induction of oxidative stress42. However, Areca also directly affects
the functional activities of immunocompotent cells, and moreover
tumor cells may hypo-respond to the CMI via diverse mechanisms
such as induction of apoptosis of lymphocytes, induction of produc-
tion of suppressor T cells, downregulation of MHC molecules in
tumor cells, etc43.

Oxidative Stress and Genetic Damage

Long-term exposure to sublethal doses of ANE, intracellular
antioxidative activity may also be enhanced in response to increased
oxidative stress. These results suggest that stress caused by long-
term Areca nut extract exposure enhances oxidative stress and ge-
netic damage in human keratinocytes44.

Hepatocarcinoma, Oropharyngeal and Esophagus Cancers

Betal quid chewing is one of the major risk factors of
hepatocarcinoma, oropharyngeal and esophagus cancers. Arecoline,
the main Areca alkaloid of the betel nut is reported to have cytotoxic,
genotoxic and mutagenic effects in various cells. It shows strong

Alcoholism Gas
Fainting Glaucoma
Aphrodisiac Joint pain
Appetite stimulant Leprosy
Appetite suppressant Menstrual abnormalities
Cough Methanol-induced blindness
Digestive aid Parasites
Diphtheria Respiratory stimulant
Diuretic Skin disorders
Ear infection Excessive thirst
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correlation to the incidence of oral submucosal fibrosis, leukoplakia
and oral cancer, and has also been found to impose toxic manifesta-
tions in immune, hepatic and other defense systems of the recipient.
Here we report that arecoline arrested splenic lymphocyte cell cycle
at lower concentration with induced apoptosis at higher concentra-
tion thereby causing immuno-suppression in arecoline recipients.
Arecoline also caused depression of antioxidants, i.e., superoxide
dismutase (SOD), catalase, reduced glutathione (GSH) and glu-
tathione-S-transferase (GST) that are known to neutralize reactive
oxygen species45.

Clastogenic Activity

Five components of the betel quid were examined for their
clastogenic activities individually and in various combinations. They
included the alkaloid, arecoline, from the betel nut (Areca catechu L.),
eugenol, from the betel vine (Piper betle L.), chlorogenic acid, from
tobacco leaves (Nicotiana tabacum), quercetin, from fennel seeds
(Foeniculus vulgare Mill.) and the ubiquitous transition metal Mn2+.
The combinations of arecoline, chlorogenic acid and Mn2+ induced
frequencies of chromosome aberrations which exceeded the sum of
the clastogenic activities of individually applied compounds or the
sum of the clastogenic activities of 2 jointly applied compounds
(arecoline plus Mn2+, or chlorogenic acid plus Mn2+). The clastogenic
activity was estimated as the frequency of metaphase plates with at
least 1 chromatid break or chromatid exchange, or the average num-
ber of chromatid breaks and exchanges per Chinese hamster ovary
(CHO) cell46.

Enhanced Type I Plasminogen Activator Inhibitor

Type I plasminogen activator inhibitor (PAI-1) is a 50 kDa
glycoprotein belonging to the serine protease superfamily. PAI-1 is
consistently and dramatically upregulated in a variety of fibrotic dis-
eases. Highly elevated PAI-1 mRNA and protein expression in normal
human BMFs stimulated by arecoline. Taken together, these results
suggest that PAI-1 expression is significantly up regulated in OSF
tissues from areca quid chewers, and arecoline may be responsible
for the enhanced PAI-1 expression in vivo47.

Fibrotic Diseases

Substantial amounts of copper released from areca prod-
ucts induces lysyl oxidase activity up regulating collagen synthesis
by fibroblasts, facilitating its cross linking and, thereby, inhibiting its
degradation The role of copper from areca products in the pathogen-
esis of oral submucous fibrosis merits further investigation, particu-
larly since it is thought to be involved in other fibrotic diseases such
as scleroderma and liver fibrosis 48.

OTHER TOXIC EFFECTS

Areca catechu L. may accelerate tumor migration by stimu-
lating MMP-8 expression through MEK pathway in at least some
carcinomas of the upper aerodigestive tract. Furthermore, arecoline
may be one of the positive MMP-8 regulators among BQ ingredi-
ents 49. Areca chewing has strong association with the risk of oral
leukoplakia (OL), oral submucous fibrosis (OSF), and oral cancer (OC).

Areca exhibit genotoxicity and may alter the structure of DNA, pro-
teins and lipids, resulting in production of antigenicity43. Concurrent
use of Areca may mimic, magnify, or oppose the effect of drugs.
Plausible cases of Areca-drug interactions include rigidity, bradyki-
nesia, jaw tremor, stiffness, akithesia, inadequate control of asthma
etc. which proves that Areca contains arecoline, a cholinergic alka-
loid. Arecoline challenge caused dose-related bronchoconstriction
in six asthma patients50.

CONCLUSION

The extensive survey of literature revealed that Areca is an
important source of many pharmacologically and medicinally impor-
tant chemicals such as Arecoline, arecaine, arecaidine and guvacoline,
guvacine and choline. The Arecoline is the most searched chemical
constituent or target molecule of Areca nut.

The plant has also been widely studied for their various
pharmacological activities like, antidiabetic, blood pressure regulat-
ing activity, antiulcreogenic, antioxidant activity, anticonvulsant ac-
tivity, C.N.S. stimulant activity, oxytocic activity, antifertility, anthel-
mintic and aphrodisiac activity etc. In developing countries like India
and Africa where both Areca catechu and AIDS are ubiquitous, it
could bring enormous hope to the suffering and it can be advocated
as a dietary aid. Further, the use of Areca by both male and female
persons opting for future conception should account the antifertility
activity. While Areca catechu has been used successfully in
Ayurvedic medicine for centuries, more clinical trials should be con-
ducted to support its therapeutic use. It is also important to recognize
that Areca catechu extracts may be effective not only when used
singly, but may actually have a modulating effect when given in com-
bination with other herbs or drugs. This review aims to highlight the
main medicinal properties of Areca catechu with a view to focus on
future studies of this plant.
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