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ABSTRACT

Nyctanthes arbortristis is one of the most useful traditional plants in India. It has high medicinal value
in ayurveda.The various parts of plant like fruits, leaves, seeds, flowers, barks, and stem have
significant phytochemicals and havesome medicinal value for treatment and management of various
disease state. Phytochemicals like flavanol glycoside,oleanic acid, essential oils, tannic acid, carotene,
friedeline, lupeol, glucose, benzoic acid present in various parts of plant which have significant
hepatoprotective, antiviral, antifungal, antipyretic, antihistamine, anti-malarial, anti-bacterial, anti-
inflammatory, antioxidant activities. The present review focuses on chemical constituents, ecology
and distribution, biological activities of important compounds, pharmacological action, and medicinal

application. This review is beneficial for future research work and their potential development.
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INTRODUCTION

Nyctanthes arbor-tristis (NAT) Linn. is one of
the well known and most useful medicinal plant.
It is commonly called—Night jasmine due to
strong and pleasant fragrance during whole night.
The flowers start falling after midnight and by
the day break, the plant appears dull. NAT is a
large shrub or a small tree widely cultivated in
tropical and subtropical regions all over the
world. Leaves, fruits, flowers, stem and barks
possess pharmacological activity. NAT plant
have been screened for anti-malarial anti-
histaminic, activity, anti-arthritis activity, local
anaesthetic, anti-hypnotic, analgesic, anti-ulcer,
anti-pyretic, anti-depressant, anti-leishmaniasis,
anti-cancer, anti-larvicidal, anti-allergic, anti-

viral, immunomodulatory, anti-helmintic,
antioxidant, anti-diuretic, antioxidant, CNS
modulators.

Nyctanthes arbor-tristis is a large shrub or a
small tree widely cultivated in tropical and
subtropical regions all over the world. It is often
cultivated in gardens due to its most pleasant and
peculiar fragrance. Though the shrub can be
propagated by seeds as well as by cuttings, the

seeds have been found to exhibit a poor
germination rate because of phenolic compounds
leaching out of the imbibed seeds. These
inhibitory phenolic compounds are stored in the
pericarp assisted by the seed coat.

Taxonomical Classification

Kingdom: Plantae

Order: Lamiale

Division: Magnoliophyt

Class: Magnoliopsida

Family: Oleaceae

Genus: Nyctanthes

Species: Arbortristis

Phytochemistry:

Phytochemical analysis of leaf, fruit and seeds of
Nyctanthes arbor-tristis revealed the presence of
phytosterols, phenolics, tannins, flavonoids,
glycosides and saponins. The secondary
metabolites such as glycosides andalkaloids are
the largest groups of chemicals present in this
plant. A phenyl propanoid glycoside, nyctoside-
A23, water soluble glucomannan was found in its
seeds. Seeds have been contain nycthanthoside,
nyctanthic acid and an irridoid glycosides such as
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arbortristoside A,B,C and 6-
Beta-hydroxyloganin. 16  Rengyolone, a
cyclohexylethanoid; and  the iridoid24
glucosides, 6-0-trans-cinnamoyl-7-0 acetyl-6p3-
hydroxyloganin,arbors-hydroxyloganin and
nyctanthoside, a phenylpropanoid glycoside,
have been isolated from an ethanolic extract of
the flowers ,which posses anti-inflammatory and
anti-pyretic activities. Flowers contain modified
diterpenoid nyctanthin, flavonoids, anthocyanins
and an essential oil which is similar to that of
jasmine. 4-Hydroxy hexahydrobenzofuran-7-one
has been isolated from the chloroform extract of
the flowers. The orange tubular calyx of the
flower contains carotenoids. Its flowers are
known to contain an essential oil in 0.0045%
guantity similar to that of jasmine, which is
obtained by the water- distillation.

The bright orange corolla tubes of its flowers
contain a colouring matter nyctanthin, which is
identical with alpha crocetin obtained from
saffron. nyctanthin occurs in material in
aconcentration of about 0.1%probably as a
glycoside. Beside the colouring matter,the
flowers contain -mannitol ,tannin and glucose
and bark of plant a glycoside and twoalkalois.
An alkaloid nyctanthine is also found in leaves of
Nyctanthes arbor-tristis. Leaves were founds
mannitol,  astringent, resinous  substances,
ascorbic acid, coloring matters, sugar and traces
of an oily substance, tannic acid, methyl
salicylate, carotene, an amorphous resin and
traces of volatile oil. Seed kernels give up 12-
16% of the pale yellow brown fixed oil, which
consists of glucosides of linoleic, oleic,
lignoceric, stearic, palmitic acid and bsitosterol.
On keeping the oil for several weeks at 0°C, a
tetracyclic triterpenoid acid named nyctanthic
acid is deposited. Some essential oils, coloring
matter (nyctanthin), mannitol, tannin and glucose
have also been obtained from flowers and roots.
The bark contains a glycoside and two alkaloids,
one soluble in water and the other in chloroform.
Traditional Uses:

CNS depressant activity showed in Seeds, leaves
and flowers extract of plant (advance).The
Nyctanthes arbortristis showed activity against
Encephalomyocarditis  virus (EMCV) and
Semliki forest virus (SFV).

Leaves:

Leaf is used for control fever, diabetes and as
cholagogue, diaphoretic and anti-helmintic. Juice
of the leaves is used as digestives, antidote
toreptile venoms, mild bitter tonic, and diuretic.
Leaves also used in treatment of the spleen
disease. The leaves have been used in ayurvedic

medicine to treat sciatica, arthritis, and as
laxative. The leaf juice is also used to treat loss
of appetite, piles, liver disorders, biliary
disorders, malarial fever. Fresh leaf juice has
been suggested to be safe purgative for infants
when given with honey mixed with common salt.
The Jayanti atribes(India) habiting regions close
to Myanmar use the leaf juice or ally as an
anthelmintic and the flower along with honey as
an antispasmodic. Crushed fresh leaves are
externally used for ulcers and sore to reduce
inflammation.1B-sitosterol isolated from
N.arbortristis leaves showed analgesic and anti-
inflammatory activity. leafs are responsible for
some CNS activities like hypnotic, tranquilizing
and local anaesthetic and antiasthmatic
activity.(advance)leafs extracts was found to
have antimicrobial activity. The leaves are also
used in fungal skin infection and in dry cough.
The young leaves were used as female tonic and
in alleviating gynaecological problems.

Flowers:

The flowers of N. arbortristis are used in India,
Indonesia (Java) and Malaysia to provoke
menstruation. The hot infusion of flowers is used
by some elderly Sri Lankan Buddhist monks as a
sedative. The inflorescence is used to treat
scabies and other skin diseases. The flower helps
in clearing out mouth ulcers. Oral administration
of decoction of flowers ward off wind in the
stomach, stimulate gastric secretions and
improve expectoration from the lungs. The
decoction is also used in treatment of gout. The
flower juice is used as a hair tonic in preventing
graying of hair and baldness. Flower of NAT was
shown to have antibacterial activity against many
gram-positive and gram-negative
microorganisms. Flowers are bitter in taste and
used as astringent, ophthalmic, stomachic and
carminative.

Stem and Bark:

Traditionally the powdered of stem bark is given
in rheumatic joint pain, in treatment of malaria
and in also used as expectorant. Stem bark of
Nyctanthes arbor-tristis showed antimicrobial
activity. Bark used for treatment of bronchitis
and snakebite. The paste of stem bark of
Nyctanthes arbortristis along with Arjuna bark is
rubbed on the body for the treatment of joint
broken bones.

Seeds:

The seed powder is used for scalp scurvy, in
alopecia and as anthelmintic. It is antibilious and
an expectorant and is used for the treatment of
bilious fevers. The seeds are used to cure scurfy
affections of scalp, piles and skin diseases. The
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patients are suffering from piles are advised to
apply fresh paste externally on piles, along with
the internal use of the powdered seeds.The
decoction of seeds is used as hair tonic and
advised to wash the hair daily in order to get rid
from dandruff and lice.

Roots:

Roots are traditionally used as anthelmintics.
Pharmacological Activities:

Analgesic and Anti-inflammatory activity:

The analgesic activity of aqueous and ethanolic
leaves extract of Nyctanthes arbortristis, it was
found from the percentage inhibition index that
ethanolic extract shown better analgesic than
aqueous extract when compared with standard
drug aspirin. The methanolic extract of the stem
bark of Nyctanthes arbortristis shows statistically
significant analgesic activity (by all four applied
models) compared with control, standard, and
MENA250. The results of treatment with the
extracts of Nyctanthes arbor-tristis was similar
with the standard and it showed significant
analgesic activity.18 Petroleum ether extract was
found to be most active for analgesic activity and
hence subjected to activity-guided fractionation.
The significant and dose-dependent activity-
sitosterol (5, 10showedand20 by B mg/kg, i.p.)
comparable with the standard-Sitosterol extract.
The ethanolic extract obtained from the orange
tubular of calyx of NAT and the isoloated
carotenoid (200 mg/kg, i.p.) possess significant
inhibition of carangenan-induced rat paw oedema
using diclofenac sodium as a standard drug. The
anti-inflammatory  activity  against  acute
inflammatory oedema in rats using different
phlogistic agents like carrageenin, formalin,
histamine, 5-hyroxytrypatamine and
hyluronidase significantly showed by aqueous
soluble fractions of NAT ethanolic extract.
Antinociceptive and antipyretic activity:

The extract exhibited antipyretic-
inducedpyrexiasin effect rats. When administered
orally for six successive days in rats, it produced
dose- depended gastric ulcers. The aqueous
soluble fraction of ethanolic extract of the leaves
exhibited significant aspirin-like antinociceptive
activity which was evidenced by inhibition of
acetic acid-induced writhing in albino mice but
fails to elicit morophine-like analgesia which
was tested via the rat tail flick and mouse tail-
clip methods.

Hepatoprotective activity:

Administration of aqueous and alcoholic extracts
of the leaves of Nyctanthes arbor-tristis protect
the liver from toxic effects of carbontetrachloride
by falling the elevated levels of Serum glutamate

pyruvate transaminase, Serum  glutamate
oxaloacetate transaminase and serum bilirubin
(total and direct). The results exposed that both
an alcoholic and aqueous extracts showed
significant hepatoprotective activity by reducing
the elevated levels of biochemical parameters at
a dose of 500 mg/kg body weight. The
histopathological studies of liver samples showed
regeneration of hepatocytes by the extracts. A
possible mechanism of Nyctanthes arbor- tristis
ethanol extract as hepatoprotective may be due to
its antioxidant effect which impairs the activation
of carbon tetrachloride into the reactive form.
Since  flavonoides have hepatoprotective
activities. Tannins and carotenoids, both are
known to be antioxidants with and hepatotoxic
activity. It may be speculated that the
constituents of Nyctanthes arbor-tristis especially
the flavonoids, tannins and carotenoids were
responsible for the observed protective effects.
The petroleum ether and methanol extracts
(PeNa & MNa) of bark of N. Arbortristis have
exhibited the hepatoprotective activity against
carbontetrachloride (CCly) induced
hepatotoxicity and antipyretic activity against
yeast induced pyrexia model in mice.
Antibacterial Activity:

The flowers of Nyctanthes arbor-tristis show
antibacterial activity against some gram-positive
and gram-negative  microorganisms  with
chloroform extracts. and significant cytotoxic
activity in petroleum-chloroformandethyl ether,
acetate extract. The variation in the susceptibility
of the organism could be attributed to the
intrinsic properties of the organism. Nyctanthes
arbor-tristis possessed a broad spectrum of
activity against a panel of bacteria responsible
for some common microbial disease in human
and in plants. The stem bark extracts of NAT
were tested for their in vitro antimicrobial
activity by cup plate method. The test organisms
were  Staphylococcus aureus, Micrococcus
luteus, Bacillus subtilis, Escherichia coli,
Pseudomonas aeruginosa, Candida albicans and
Aspergillus niger. The zone of inhibition and
Minimum Inhibitory Concentration (MIC) of the
extracts were determined and compared with the
standard drugs ciprofloxacin and fluconazole.
The chloroform extract was found to have both
antibacterial and antifungal activity whereas the
petroleum ether and ethanol extracts hold only
antibacterial activity.

Antimalarial activity:

Karnik et al. have conducted a clinical study on
120 patients of malaria. Administration of fresh
paste of medium sized 5 leaves of N. Arbortristis
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thrice a day for 7-10 days has cured the disease
in 92 (76.7%) patients within 7 days. Other 20
patients were cured by 10 days while the
remaining 8 patients did not respond to the
treatment. The paste was well tolerated and no
severe side effects were reported. Screening of
methanol and chloroform extract of leaves for
mosquito larvicidal activity against 3 major
mosquito  vectors-Aedes  aegypti,  Culex
quinquefasciatus and Anopheles stephensi has
found the two extracts to kill larvae of A.
Stephensi with LC50 values of 244.4 and 747.7
ppm, respectively.

Anticancer activity:

Fruit, leaf and stem methanol extracts of
Nyctanthes arbor-tristis were tested for in vitro
anticancer activities. Moderate activity was
observed at 30mg/ml conc. with 71% inhibition
of dried NAT leaf methanol extract and least
inhibitory activity was observed at 10mg/ml
conc. With 86% inhibition of Breast Cancer Cell
Lines free of pathogens. A high degree of against
human breast cancer cell lines (MDA-MB 231)
was observed with NAT dried fruit methanol and
the 1C50 values were calculated to be 9.72mg
and 13.8mg. The phytochemicals isolated from
NAT dried fruit methanol are glycosides,
tannins, phenols and steroids and are predicted to
be responsible for this anticancer activity.
Antidiabetic activity: N. arbortristis ripe seeds
and leaves extract show interesting possibilities
as a source of oral hypoglycemic agents. The
methanolic extract at 500 mg/kg dose level
exhibited Significant (p<0.05) hypoglycemic
activity. The antidiabetic activity of methanol
extract of root of Nyctanthes arbor tristis linn is
comparable to that of diabetic control animals. It
is concluded that methanol extract of root of
Nyctanthes arbour tristis linn possess safe and
strong antidiabetic activity. Oral administration
of chloroform extracts of leaf and flower and
50% ethanolic extract of leaves significantly
increase superoxide dismutase (SOD) and
catalase (CAT) levels and cause a significant
reduction in liver homogenate (LPO), blood
serum levels of SGPT, SGOT, Alk phos,
cholesterol and triglyceride levels in comparison
to the diabetic controls. Ethanol extract of the
stem bark also possess significant anti-diabetic
activity when treated in streptozotocin-
nicotinamide induced diabetic rats. The extract
lowers the blood glucose level in a dose-
dependent manner.

Antioxidant activity

The acetone-soluble fraction of NATs ethyl
acetate extract showed impressive antioxidant

activity as revealed Dbyseveral in vitro
experiments, e.g., DPPH, hydroxyl and
superoxide radicals, as well as H202 scavenging
assays.lts preventive capacity against Fe(ll)-
induced lipid peroxidation-ray-induced DNA
damage confirmed . The strong reducing power
and high phenolics and flavonoids contents could
be responsible for the antioxidant activity. Leaf
and stem of NAT is potential source of natural
antioxidants. methanolic extract of stem and leaf
NAT contain phenolic compound that have been
perform as antioxidant agent which is act as free
radical terminators.The encouraging results of
NATwith the various in vitro antioxidant tests
proved that plant as a reducing agent and
effective as scavenger of free radicals and
hydrogen peroxide.

Anti-viral Activity:

The ethanolic extract, n-butanol fractions and
arbortristoside A and C, cut off from the NAT
showed pronounced inhibitory activity against
encephalomyocarditis  virus (EMCV) and
Semliki Forest Virus (SFV). In vivo, n-butanol
fraction and ethanolic extract protected infected
mice against EMCV and SFV by 40 and 60%,
respectively.

Anticholinesterase activity:

The aqueous extract of NAT stimulated the
activity of acetylcholinesterase in mice and
antagonize the inhibition of this enzyme by
malathion. The higher effects were seen in the
serum than in the brain. The low antimuscarinic
activity ~ against  acetylcholine induced
contractions of isolated rabbit ileum was already
reported.

Immunopotentiator activity:

The anti-immunosuppressive effect of an
aqueous extract of NAT was determined in three
to four week old swiss albino mice (20-25 @)
which were exposed to the extract, malathion. An
aqueous extract of NAT reverted non specific,
humeral and cell - mediated immunological
parameters to normalcy as the values of antibody
titres of the non specific immune parameters and
of cell mediated immune parameters were raised
by extract. The Fc receptor bearing cell counts,
complement receptor, T-cell number, bearing
Blymphocytes and 1gG bearing B-cells of the
extract-treated malathion mice were also
increased towards normalcy while the phagocytic
index was greater than in malathion mice not
treated with the extract. The results showed that
aqueous extract of leaf of NAT showed
immunopotentiator activity with the effective
capacity for potentiating both humoral as well as
cell mediated immune responses.
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Antifilarial activity:

The chloroform extract of the flowers and a pure
compound isolated from NAT plant exhibit
larvicidal activity against Culex quinquefasciatus
say, a common filarial vector.

Antihistaminic and antitryptaminergic activity:
The alcoholic extract of NAT leaves (4.0 and
8.0g/kg oral) significantly shown antihistaminic
activity in aerosol - induced asphyxia (2% at 300
mm Hg) guinea pigs. Arbortristosid A and
arbortristosid C present in NAT was reported to
be antiallergic. Antitryptaminergic activities
against 5-HT induced rat paw oedema were also
reported.

Antileishmanial activity:

Nyctanthes arbor tristis was found its anti-
leishmanial activity and mode of action of NAT
for a potent chemotherapeutic agent against
Leishmania pathogen.An aqueous extracts
showed 100% inhibition in growth at a
concentration of 6mg/ml. However at a lower
concentration of 0.9 —1.8 mg/ml, promastigote
growth was inhibited by 60-80% with a IC50 of
0.6mg/ml. The action of Nyctanthes arbor-tristis
as a chemotherapeutic agent is found to be
mediated through inhibition of superoxide
dismutase and simultaneous release of toxic
superoxide radical. NAT may be considered as a
prospective candidate to found a better line of
therapeutic process against visceral
leishmaniasis.

Toxicity

Nyctanthes arbor-tristis has shown toxic effect
of ethanolic extract of leaves in rats. The median
lethal dose (LD) 16 gm/kg was observed in rats.
No mortality was at 2.0 gm/kg while 75%
mortality was seen at a 32 gm/kg dose. An
administration of ethanol extract of the leaves (1,
2 and 4 gm/kg/day) orally for 6 consecutive days
is produced gastric ulcers in rats. This extract
also showed irritant effects as it, dose-
dependently, the formation of unformed semi-
fluid collagenous pasty stools in albino mice
because of a purgative effect. When extract
instilled into the rabbit’s eye produced oedema,
while the person who grounded the dried leaves
developed vesicles on both palms.
CONCLUSION:

From the above review we found that NAT has
high medicinal value which possesses
significant  hepatoprotective,  antiviral,
antifungal, antipyretic, antihistamine, anti-
malarial, anti-bacterial, anti-inflammatory,
antioxidant activities. These activities are
due to phytochemicals like flavanol
glycoside, oleanic acid, essential oils, tannic

acid, carotene, friedeline, lupeol, glucose,
benzoic acid present in various parts of this
plant.
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