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Stem bark of Nyctanthes arbor-tristis Linn. was extracted in methanol to evaluate their analgesic and anti-in�ammatory activities.

e analgesic activity was determined on Wistar albino rats by hot plate method, tail �ick assay, and tail immersion method using
Morphine sulphate as standard drug at a dose of 5mg/kg of body weight and the results were expressed as mean increase in
latency a�er drug administration± SEM. 
e anti-in�ammatory activity was assessed by Carrageenan-induced rat paw oedema
using diclofenac sodium as standard drug at a dose of 100mg/kg of body weight and expressed in terms of mean increase in paw
volume± SEM. Stem bark extract was given at a dose of 250mg/kg and 500mg/kg of body weight. Both standard drugs and extract
were administered orally to the animals. Control received distilled water orally. Results showed that Nyctanthes arbor-tristis Linn.
had potent analgesic and anti-in�ammatory activities.

1. Introduction

Ethnobotanical research done in the last few decades has
revealed the anti-in�ammatory and analgesic properties of
plants cited in the traditional literature. Many herbal prepa-
rations are being prescribed as anti-in�ammatory and anal-
gesic in the traditional literature. 
e search for new anti-
in�ammatory and analgesic agents from the huge array of
medicinal plant resources is intensifying.
is is because such
taxa may hold assurance for the discovery of novel thera-
peutic agents capable of suppressing, reducing, or relieving
pain as well as in�ammation [1]. In�ammation is a patho-
physiological response of mammalian tissues to a variety of
hostile agents including infectious organisms, toxic chemical
substances, physical injury, or tumor growth leading to local
accumulation of plasma �uid and blood cells [2]. Edema
formation, leukocyte inltration, and granuloma formation
represent such components of in�ammation [3]. 
ere are
two main types of anti-in�ammatory agents, namely, gluco-
corticosteroids and nonsteroidal anti-in�ammatory drugs
(NSAIDs). Due to having adverse side e�ects, like gastric
lesions, caused by NSAIDs and tolerance and dependence

induced by opiates, the use of these drugs as analgesic agents
has not been successful in all the cases. 
erefore, analgesic
drugs which lack those e�ects are being searched all over the
world as alternatives to NSAIDs and opiates. Drug research
and development (R &D) is comprehensive, expensive, time-
consuming, and full of risk. It is estimated that a drug from
concept to market would take approximately 12 years and
capitalizing out-of-pocket costs to the point of marketing
approval at a real discount rate of 11% yields a total preap-
proval cost estimate of US$ 802 million [4]. On the contrary,
many medicines of plant origin had been used since ages
without any adverse e�ects. It is therefore essential that e�orts
should bemade to introduce newmedicinal plants to develop
more e�ective and cheaper drugs. Plants represent a large nat-
ural source of useful compounds that might serve as lead for
the development of novel drugs [5]. 
e investigation of the
e�cacy of plant-based drugs used in the traditional medicine
has been paid great attention because they are cheap, have
little side e�ects, and according to WHO still about 80% of
the world population rely mainly on plant-based drugs [6].

Nyctanthes arbor-tristis Linn is a small sacred ornamental
tree known across India for its fragrant white �owers [7, 8].
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Nyctanthes arbor-tristis Linn is commonly known as Night
Jasmine [9, 10]. It is native to Southern Asia, stretching across
northern Pakistan andNepal throughout Northern India and
Southeast
ailand. In India, it grows in outer Himalayas and
is found in tracts of Jammu and Kashmir, Nepal to East of
Assam, Bengal, Tripura extended through the Central Region
up to Godavari in the South [11]. It is a large shrub growing
to 10m tall, with �aky grey bark [12], sti� whitish hair, young
branches [13], and rough leaves [14].
e �owers are fragrant,
with a ve- to eight-lobed white corolla with an orange red
centre; they are produced in clusters of two to seven together,
with individual �owers opening at dusk and nishing at dawn
[12]. Calyx is 6–8mm long, narrowly campanulate, hairy out-
side, glabrous inside truncate or obscurely toothed or lobed,
ciliated. Corolla glaborous ismore than 13mm long; tube is 6–
8mm long, orange coloured, about equalling the limbs; lobes
are white and unequally obcordate and cuneate [13]. 
e
leaves are opposite, simple, 6–12 cm long, and 2–6.5 cm
broad, with an entire margin. 
e fruit is a �at brown heart
shaped to round capsule 2 cm diameter, with two sections
each containing a single seed [12]. 
ese are long and broad,
obcordate or nearly orbicular, compressed, 2 celled. Seeds are
exalbuminous, testa is thick, and outer layer of large trans-
parent cells is heavily vascularized [13]. 
e �owers are used
as stomachic, carminative, astringent to bowel, antibilious,
expectorant, hair tonic, in the treatment of piles and various
skin diseases [15], and in the treatment of ophthalmic pur-
poses [13].
e bright orange corolla tubes of the �owers con-
tain a coloring substance nyctanthin, which is identical with
�́-Crocetin (C20H24O4) from Sa�ron. 
e corolla tubes were
formerly used for dyeing silk, sometimes together with saf-
�ower or turmeric [8]. Traditionally, the powdered stem bark
is given in rheumatic joint pain, in treatment of malaria and
also used as an expectorant [10]. 
e bark is used for the
treatment of snakebite and bronchitis [15, 16]. 
e stem bark
pounded with Zingiber o�cinale and Piper longum is boiled
in water and the resultant liquid is taken for two days for the
treatment of malaria in Orissa.
e resulting paste on mixing
with arjuna bark is rubbed on the body to treat internal injury
and for joint broken bones [13]. 
e leaves of Nyctanthes
arbor-tristis Linn. are used extensively in Ayurvedicmedicine
for the treatment of various diseases such as sciatica, chronic
fever, rheumatism, and internal worm infections, and as a lax-
ative, diaphoretic, and diuretic [17]. Leaves are used in cough.
Leaf juice is mixed in honey and given thrice daily for the
treatment of cough. Paste of leaves is given with honey for the
treatment of fever, high blood pressure, and diabetes [18].
Juice of the leaves is used as digestives, antidote to reptile
venoms, mild bitter tonic, laxative, diaphoretic, and diuretic.
Leaves are also used in the enlargement of spleen [9, 10]. 
e
leaf juice is used to treat loss of appetite, piles, liver disorders,
biliary disorders, intestinal worms, chronic fever, obstinate
sciatica, rheumatism, and fever with rigors [19].
e extracted
juice of leaves acts as a cholagogue, laxative, and mild bitter
tonic. It is given with little sugar to children as a remedy for
intestinal ailments. In several cases, it has been found to act
e�caciously for malaria fever [8]. 
e decoction of leaves is
extensively used by Ayurvedic physicians for the treatment of
arthritis, obstinate sciatica,malaria, and intestinal worms and

as a tonic, cholagogue, and laxative [20].
e seeds are used as
anthelmintics and in alopecia. It is antibilious and an expec-
torant, and is also useful in bilious fevers [19]. 
e powdered
seeds are used to cure scurfy a�ections of scalp, piles, and
skin diseases [13]. Despite the relatively widespread use of this
plant as a remedy against rheumatic pain, very little is known
about the scientic basis of such usage. Considering folk
claim on Nyctanthes arbor-tristis, we decided to investigate
the stem barks of this plant for their analgesic, anti-in�am-
matory activities. 
e present investigation was undertaken
to demonstrate the pharmacological potential of methanolic
extracts by using various animal models and thus to explore
the plant for their potent anti-in�ammatory and antinocicep-
tive e�ect.

2. Materials and Methods

2.1. Collection of PlantMaterial. 
estembarks ofNyctanthes
arbor-tristis were collected in the month of August 2011 from
Dibrugarh University campus, Assam and nearby area. 
e
plant was identied by Dr. B. K. Sinha, Scientist-E & H.O.O,
Botanical Survey of India, Eastern Regional Centre, Shillong.

e identication number of plant is No. BSI/ERC/Tech/
Plant identication/2012/494.
e stem bark was dried under
shade for 15 days, coarsely powdered, and stored under air
tight container for further study.

2.2. Preparation of Methanolic Extract. 200 gms of air dried
stem bark of Nyctanthes arbor-tristis was grinded in a me-
chanical grinder to produce coarse powder. 
e powder was
then extracted with 1000mL of petroleum ether (40–60∘C)
in a Soxhlet apparatus until the powder becomes completely
exhausted. 
e defatted material was then extracted with
1000mL of methanol in a Soxhlet apparatus. Resulting meth-
anolic extracts were ltered, concentrated, dried, and stored
in a desiccator for use in subsequent experiment.

2.3. Phytochemical Screening. 
e methanolic extract was
subjected to preliminary phytochemical test for the detection
of major active moiety. 
e result of di�erent chemical tests
on the methanolic stem bark extract ofNyctanthes arbor-tris-
tis showed the presence of alkaloids, amino acids, carbohy-
drate, �avonoids, glycosides, protein, tannins, and phenolic
compounds.

2.4. Selection and Maintenance of Animals. Healthy adult
albino rats (Wistar Strain) of either sex, weighing between 120
and 150 g were obtained from M/S Chakraborty Enterprises,
Kolkata, India. 
e animals were acclimatized under labora-
tory condition for 2 weeks before the starting of experiments.

ey were provided with standard diet and water ad libitum
and maintained under standard conditions of temperature
(24 ± 1∘C) and humidity (50%) with an alternating 12 h
light/dark cycles. 
e places where the experiments are
conductedwere kept very hygienic by cleaningwith antiseptic
solution. 
e husk for the purpose of keeping as a bed to the
animalswas cleaned daily before the experiment. All the stud-
ies were performed in conformity with the guidance for care
and standard experimental animals study ethical protocols.
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2.5. Acute Toxicity Test. 
e acute toxicity of Nyctanthes
arbor-tristis methanolic extract was determined in Wistar
albino rats. 
e study was carried out as per the guidelines
set by OECD. Rats were fasted for 16 h and were randomly
divided into groups of six rats per group. Graded doses of the
extract (250, 500, 1000, and 2000mg/kg p.o.) were separately
administered to the rats in each of the groups bymeans of oral
gavage tube of rats. All the animals were then allowed free
access to food and water and observed over a period of 48 hr
for signs of acute toxicity. 
e number of deaths within this
period was recorded.

2.6. Evaluation of Analgesic Activity. 
e animals were di-
vided into four groups of 5 animals each. 
e control group
received distilled water (p.o.), Test Group 1 was given meth-
anolic extract 250mg/kg (p.o.),Test Group 2 was given meth-
anolic extract 500mg/kg (p.o.), and Standard Group was
given morphine sulphate 5mg/kg (i.p.).

[p.o.—per oral, i.p.—intraperitoneal].

2.6.1. Hot Plate Method. 
e hot plate test was used to
measure analgesic activity by the method described by Eddy
[21] with minor modications. Rats were kept on a hot plate
having a constant temperature of 55 ± 1∘C. 
e time taken
for either paw licking or jumping was recorded. Each rat was
separately placed on the hot plate in order to obtain the ani-
mal’s response to electrical heat-induced pain (licking of the
forepaws and eventually jumping out of the plate). Jumping
out of the hot plate was taken as an indicator of the animal’s
response to heat-induced pain.
e time taken for each rat to
jump out of the plate (i.e., reaction time) was noted and
recorded in seconds. Starting before and 15min a�er oral
administration (p.o.) of vehicle, the test agents methanolic
extracts, respectively, at 250 and 500mg/kg, (p.o.) and intra-
peritoneal (i.p.) injection of morphine sulfate at 5mg/kg,
the nociceptive response was measured every 15min interval
over a 90-minute period.

2.6.2. Tail-Flick Assay. 
e Tail �ick assay was used to mea-
sure analgesic activity by the method described by Amour &
Smith, 1941 [22] withminormodications in the process. Tail
�ickmethodwas employed to study the antinociceptive activ-
ity in albino rats. A radiant heat automatic tail �ick analge-
siometer was used to measure response latencies. Basal reac-
tion time of animals to radiant heat was recorded by placing
the tip (last 1-2 cm) of the tail on radiant heat source. 
e tail
withdrawal from the radiant heat was taken as end point.
e
cut-o� time of 10–12 s was imposed to avoid tail damage by
heat. Animal failing to withdraw its tail in 3–5 s was rejected
from study. 
ree to ve basal reaction times for each rat at
an interval of 5minwere taken to conrmnormal behavior of
the animal. Control reaction was recorded twice with 15min
intervals between readings. Starting before and 15min a�er
oral administration (p.o.) of vehicle, the test agents (methano-
lic extracts resp. at 250 and 500mg/kg, p.o.) and intraperi-
toneal (i.p.) injection of morphine sulfate at 5mg/kg, the
nociceptive response was measured every 15min interval
over a 90-minute period.

2.6.3. Tail Immersion Method. 
e tail immersion assay was
assessed according to the method of Luiz et al. [23]. 
e
animals were held in a suitable restrainer with tail extending
out. 
e tail up to 5 cm was then dipped into a pot of water
maintained at 55 ± 0.1∘C. 
e time taken for the rat to with-
draw the tail in seconds was considered as the reaction time.
Starting before and 15min a�er oral administration (p.o.) of
vehicle, the test agents (methanolic extracts resp., at 250 and
500mg/kg, p.o.) and intra peritoneal (i.p.) injection of mor-
phine sulfate at 5mg/kg, the nociceptive response was mea-
sured every 15min interval over a 90-minute period.

2.7. Evaluation of Acute Anti-In�ammatory Activity

2.7.1. Grouping and Dosing of Animals. 
e animals are
divided into four groups of 5 animals each. Control Group
was given distilled water (p.o.), Test Group 1 was givenMeth-
anolic extract 250mg/kg (p.o.), Test Group 2was givenMeth-
anolic extract 500mg/kg (p.o.), and Standard Group was
given diclofenac sodium 100mg/kg (p.o.).

2.7.2. Carrageenan-Induced PawEdema (AcuteModel). Acute
in�ammation was produced by injecting 1% solution of car-
rageenan into plantar surface of rat le� hind paw at the dose
of 0.1mL per 100 g body weight according to the method of
Winter et al., in 1963 [24]. Control group of rats (� = 5)
received vehicle. Rats in the test groups received di�erent
doses of the methanolic extracts (250 and 500mg/kg, p.o.),
respectively. Standard group received Diclofenac (100mg/kg,
p.o.). A�er 30 minutes carrageenan solution was injected to
the animals of all the groups. 
e paw volume was measured
by dipping the foot in the mercury bath up to the anatomical
hairline on lateral malleolus and compared with control
animals which received only the vehicle.
e paw volumewas
measured using Digital plethysmometer, Model: PLM 01
(Orchid scientic) which works on the principle of mercury
displacement method. Measurement was done immediately
before, rst, second, third, fourth, and �h hour following
carrageenan injection. 
e oedema inhibitory activity was
calculated according to the following formulas:

Oedema rate �% = ((�� − �0)/�0) × 100
Inhibition rate �% = ((�� − ��)/��) × 100
�� = Rate of edema at � hour
�0 = Rate of edema at 0 hour
�� = Edema rate in control group at � hour
�� = Edema rate in test group at � hour.

3. Statistical Analysis

Values for analgesic activity were expressed as “mean increase
in latency a�er drug administration ± SEM” in terms of sec-
onds whereas values for anti-in�ammatory activity were
expressed as “mean increase in paw volume ± SEM.”
e sig-
nicance of di�erence between means was analyzed by one-
way ANOVA followed by Turkey’s multiple comparison tests.

e di�erence was considered signicant when � < 0.05.
All statistical procedures were performed according to the
method of Alcaraz [25].
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Table 1: Hot plate method: e�ects of methanolic extracts of Nyctanthes arbor-tristis stem barks and morphine on pain induced by hot plate
method.

Group Dose (mg/kg)
Reaction time (in sec)

0min 15min 30min 60min 90min

Control — 4.05 ± 0.01 3.89 ± 0.16 4.02 ± 0.32 4.11 ± 0.02 3.78 ± 0.15
Standard 5 (i.p) 4.01 ± 0.12 a∗ 4.92 ± 0.18 a@ 7.15 ± 0.11 a@ 8.87 ± 0.12 a@ 10.41 ± 0.01 a@
MENA250 250 (p.o) 3.68 ± 0.005 a#b# 4.25 ± 0.01 a∗b# 4.98 ± 0.12 a#b@ 5.57 ± 0.17 a@b@ 6.13 ± 0.20 a@b@
MENA500 500 (p.o) 4.03 ± 0.02 a∗b∗c# 4.68 ± 0.05 a#b∗c∗ 6.33 ± 0.10 a@b∗c@ 7.18 ± 0.005 a@b@c@ 8.02 ± 0.12 a@b@c@

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
a: Control versus Standard, MENA250 , and MENA500 .
b: Standard versus MENA250 and MENA500 .
c: MENA250 versus MENA500 .
Symbols represent statistical signicance: ∗� < 0.05, #� < 0.01, @� < 0.001.

Table 2: Tail �ick assay: time of measurement of latency of tail �ick (sec).

Group Dose (mg/kg)
Reaction time in (sec)

0min 15min 30min 60min 90min

Control — 2.74 ± 0.16 2.81 ± 0.12 2.97 ± 0.18 3.01 ± 0.05 2.82 ± 0.12
Standard 5 (i.p) 2.90 ± 0.12 a@ 4.12 ± 0.18 a@ 6.59 ± 0.11 a@ 9.35 ± 0.10 a@ 9.18 ± 0.18 a@
MENA250 250 (p.o) 2.80 ± 0.12 a@b@ 2.99 ± 0.20 ansb@ 3.67 ± 0.17 a∗b@ 5.47 ± 0.20 a@b@ 5.11 ± 0.06 a@b@
MENA500 500 (p.o) 2.85 ± 0.10 a@b∗c@ 3.55 ± 0.12 a∗bnscns 5.29 ± 0.12 a@b@c@ 7.75 ± 0.23 a@b@c@ 6.92 ± 0.16 a@b@c@

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
a: Control versus Standard, MENA250 , and MENA500 .
b: Standard versus MENA250 and MENA500 .
C: MENA250 versus MENA500 .
Symbols represent statistical signicance: ∗� < 0.05, #� < 0.01, @� < 0.001, ns: nonsignicant.

Table 3: Tail immersion method: e�ects of methanolic extract of Nyctanthes arbor-tristis stem barks and morphine on pain induced tail
immersion method.

Group Dose (mg/kg)
Reaction time in (sec)

0min 15min 30min 60min 90min

Control — 3.02 ± 0.12 2.98 ± 0.17 2.85 ± 0.10 3.08 ± 0.14 3.06 ± 0.11
Standard 5 (i.p) 3.06 ± 0.14 a∗ 5.23 ± 0.04 a@ 7.58 ± 0.12 a@ 9.72 ± 0.12 a@ 9.15 ± 0.13 a@
MENA250 250 (p.o) 3.04 ± 0.05 a∗b∗ 3.74 ± 0.13 a@b@ 4.26 ± 0.11 a@b@ 5.34 ± 0.18 a@b@ 5.67 ± 0.20 a@b@
MENA500 500 (p.o) 2.98 ± 0.21 a∗b∗cns 3.89 ± 0.05 a@b@c∗ 5.44 ± 0.10 a@b@c@ 6.71 ± 0.15 a@b@c@ 7.52 ± 0.16 a@b@c@

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
a: Control versus Standard, MENA250 , and MENA500 .
b: Standard versus MENA250 and MENA500 .
c: MENA250 versus MENA500 .
Symbols represent statistical signicance: ∗� < 0.05, #� < 0.01, @� < 0.001, ns: nonsignicant.

4. Results and Discussions

4.1. Results and Discussions of Analgesic Activity. In studies
carried out by Bhadauria et al., on the analgesic activity of

ethanolic and aqueous leaves extract of Nyctanthes arbor-
tristis, it was found from the percentage inhibition index that
ethanolic extract was better analgesic than aqueous extract
when compared with standard drug aspirin. In this study,
the methanolic extract of the stem bark of Nyctanthes arbor-
tristis shows statistically signicant analgesic activity (by all
four applied models) compared to control, standard, and
MENA250. 
e results of treatment with the extracts of Nyc-
tanthes arbor-tristis are comparable with the standard and it

showed signicant analgesic activity as shown in Tables 1, 2,
and 3.

4.2. Results andDiscussions of Acute Anti-In�ammatory Activ-
ity. In studies carried out by Bhadauria et al., on the ethanolic
and aqueous leaves extract of Nyctanthes arbor-tristis, it was
found that ethanolic extract was better and potent showing
signicant decrease as compared with that of standard drug
indomethacin, but aqueous extract showed a mild decrease
in paw volume [26]. In the present study conducted, as com-
pared with that of control, extract and diclofenac sodium
signicantly reduced the paw edema hours a�er carrageenan
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Table 4: Carrageenan-induced paw edema (acute model): e�ects of methanolic extracts of Nyctanthes arbor-tristis stem bark and diclofenac
on carrageenan-induced paw edema in rats.

Group Dose (mg/kg)
Paw volume increase (in mL)

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr

Control — 0.63 ± 0.01 0.86 ± 0.03 1.12 ± 0.01 1.23 ± 0.005 1.28 ± 0.02 1.20 ± 0.12
Standard 100 (p.o) 0.61 ± 0.12 a∗ 0.72 ± 0.06 a∗ 0.80 ± 0.01 a# 0.84 ± 0.04 a@ 0.78 ± 0.01 a@ 0.73 ± 0.01 a@
MENA250 250 (p.o) 0.62 ± 0.01 a∗b∗ 0.82 ± 0.10 a∗b∗ 0.94 ± 0.03 a∗b∗ 1.01 ± 0.01 a@b@ 0.97 ± 0.06 a@b# 0.92 ± 0.02 a∗b∗
MENA500 500 (p.o) 0.61 ± 0.02 a∗b∗cns 0.78 ± 0.01 a∗b∗c∗ 0.90 ± .12 a∗b∗c∗ 0.95 ± 0.01 a@b#c∗ 0.89 ± 0.05 a@b∗c∗ 0.82 ± 0.01 a#b∗c∗

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
a: Control versus Standard, MENA250 , and MENA500 .
b: Standard versus MENA250 and MENA500 .
c: MENA250 versus MENA500 .
Symbols represent statistical signicance: ∗� < 0.05, #� < 0.01, @� < 0.001.

Table 5: Rate of edema formation.

Group Dose (mg/kg)
Increase in edema (%)

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr

Control — — 36.25 ± 0.11 77.32 ± 0.14 96.43 ± 0.43 103.14 ± 0.13 100.41 ± 0.23
Standard 100 (p.o) — 18.34 ± 0.34 a# 31.12 ± 0.16 a# 37.14 ± 0.41 a# 27.34 ± 0.45 a# 19.32 ± 0.34 a#
MENA250 250 (p.o) — 25.12 ± 0.16 a#b@ 51.26 ± 0.13 a#b@ 62.32 ± 0.32 a#b@ 56.57 ± 0.22 a#b@ 48.43 ± 0.21 a#b@
MENA500 500 (p.o) — 27.45 ± 0.17 a#b@c@ 47.32 ± 0.14 a#b@c@ 55.31 ± 0.43 a#b@c@ 45.42 ± 0.20 a#b@c@ 34.21 ± 0.24 a#b@c@

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
a: Control versus Standard, MENA250 , and MENA500 .
b: Standard versus MENA250 and MENA500 .
c: MENA250 versus MENA500 .
Symbols represent statistical signicance: ∗� < 0.05, #� < 0.01, @� < 0.001, ns: nonsignicant.

Table 6: Rate of inhibition of edema (%).

Group Dose (mg/kg)
Inhibition of edema (%)

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr

Control — — — — — — —

Standard 100 (p.o) — 50.45 ± 0.12 59.56 ± 0.45 61.34 ± 0.83 73.43 ± 0.21 81.31 ± 0.32
MENA250 250 (p.o) — 11.34 ± 0.16 b# 33.45 ± 0.41 b# 36.67 ± 0.34 b# 45.73 ± 0.32 b# 52.13 ± 0.32 b#
MENA500 500 (p.o) — 25.34 ± 0.43 b#c@ 39.87 ± 0.65 b#c@ 42.34 ± 0.23 b#c@ 56.67 ± 0.12 b#c@ 66.32 ± 0.14 b#c@

Data are expressed as Mean ± SEM, � = 6 animals in each group. One-way ANOVA was carried out using Turkey’s multiple comparison tests. Comparisons
were made between:
b: Standard versus MENA250 , and MENA500 .
c: MENA250 versus MENA500 .
Symbols represent statistical signicance: #� < 0.01, @� < 0.001.

injection. For the control group, swelling increased progres-
sively to a maximum volume of 1.28 ± 0.02mL at 4 h a�er the
carrageenan injection. Rats pretreated with the methanolic
extract of Nyctanthes arbor-tristis stem bark showed a sig-
nicant anti-in�ammatory activity and in a dose-dependant
manner when compared with standard drug diclofenac
sodium. 
e inhibition of carrageenan-induced in�amma-
tion by methanolic extract of Nyctanthes arbor-tristis stem
bark may be related to inhibitory e�ect of the compound
on prostaglandin synthesis. 
e results of anti-in�ammatory
activity are given in the Tables 4, 5, and 6. Table 4 shows that
the paw volume of control group was increased rapidly a�er
carrageenan injection, otherwise in case of rats pre-treated
with methanolic extract shows inhibition of paw edema sig-
nicantly as compared to standard drug.

5. Conclusion

In this study, pharmacological evaluation of anti-in�amma-
tory and analgesic activity of methanolic stem bark extract
of Nyctanthes arbor-tristis was carried out using di�erent
experimental models. 
e methanolic extract of Nyctanthes
arbor-tristis produced e�ect similar to nonsteroidal drug
Diclofenac sodium and in a dose-dependent manner. Due to
nociceptive stimulation, various mediators are produced like
prostaglandin, cytokinin, bradykinin, and so forth, produc-
ing acute pain and in�ammation.


emethanolic extracts of the stembark ofNyctanthes ar-
bor-tristis prevent the nociceptive component which may be
due to the inhibition of the production of prostaglandin and
related compounds. Experimental evidence suggests that the
extract reduced the rate of edema in carrageenan-induced rat
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paw edemamodel. Similarly, it signicantly delayed the reac-
tion time of animals to the heat stimulus. So it is concluded
from the previous study that the extract has potent analgesic
and anti-in�ammatory e�ect. 
ough this study was the
preliminary step towards screening of this plant, it paves the
way for further attention and research to identify the active
compounds responsible for biological activities. Further stud-
ies could be undertaken to elucidate the exact mechanism
of action by which extract exert their analgesic and anti-
in�ammatory e�ect. Moreover, the phytochemical and phar-
macological exploration is required for exploration of other
activities with this important plant.

Conflict of Interests


e authors declare that they have no con�ict of interests.

Acknowledgment


eauthors are grateful to theDepartment of Pharmaceutical
Sciences, Dibrugarh University, for providing them with
all the laboratory facilities and equipment to perform this
research work in this department.

References

[1] K. M. Anil, “Ethnomedicine: a source of complementary thera-
peutics,” Research Signpost, vol. 37/661, no. 2, pp. 267–293, 2010.

[2] R. Sobota, M. Szwed, A. Kasza, M. Bugno, and T. Kordula,
“Parthenolide inhibits activation of signal transducers and acti-
vators of transcription (STATs) induced by cytokines of the IL-6
family,” Biochemical and Biophysical Research Communications,
vol. 267, no. 1, pp. 329–333, 2000.

[3] R. N. Mitchell and R. S. Cotran, in Robinsons Basic Pathology,
pp. 33–42, Harcourt Pvt., New Delhi, India, 7th edition, 2000.

[4] J. A. DiMasi, R. W. Hansen, and H. G. Grabowski, “
e price of
innovation: new estimates of drug development costs,” Journal
of Health Economics, vol. 22, no. 2, pp. 151–185, 2003.

[5] A. M. Vittalrao, T. Shanbhag, M. Kumari, K. L. Bairy, and S.
Shenoy, “Evaluation of antiin�ammatory and analgesic activi-
ties of alcoholic extract of Kaempferia galanga in rats,” Indian
Journal of Physiology and Pharmacology, vol. 55, no. 1, pp. 13–
24, 2011.

[6] N. K. Kumara, “Identication of strategies to improve research
on medicinal plants used in Sri Lanka,” in WHO Symposium,
University of Ruhuna, 2001.

[7] I. Siddique, M. Anis, and A. A. Jahan, “Rapid multiplication of
Nyctanthes arbortristis through In-vitro auxillary shoot prolifer-
ation,”World Journal of Agricultural Sciences, vol. 2, pp. 188–192,
2006.

[8] G. R. Rout, A. Mahato, and S. K. Senapati, “In vitro clonal
propagation ofNyctanthes arbortristis Linn.—a medicinal tree,”
Horticultural Science, vol. 34, no. 2, pp. 84–89, 2007.

[9] M. Vats, N. Sharma, and S. Sardana, “Antimicrobial activity of
stem bark extracts of Nyctanthes arbortristis Linn. (Oleaceae),”
International Journal of Pharmacognosy and Phytochemical
Research, vol. 1, pp. 12–14, 2009.

[10] V. Suresh, S. Jaikumar, and G. Arunachalam, “Anti diabetic
activity of ethanol extract of stem bark of Nyctanthes arbor-
tristis Linn,” Research Journal of Pharmaceutical, Biological and
Chemical Sciences, vol. 1, no. 4, pp. 311–317, 2010.

[11] Anonymous, Wealth of India: A Dictionary of Indian Raw
Materials and Industrial Products, vol. 7, National institute of
Science Communication, CSIR, New Delhi, India, 1997.

[12] M. Choudhary and A. Raghuwansi, “Nyctanthes arbor-tristis
Linn—a immunostimulant,” in National Conference on “Recent
Advances in Herbal Drug Technology”, Lakshmi Narain College
of Pharmacy, 2010.

[13] D. Sasmal, S. Das, and S. P. Basu, “Phytoconstituents and
therapeutic potential ofNyctanthes arbor-tristis Linn,” Pharma-
cognosy Reviews, vol. 1, pp. 344–349, 2007.

[14] J. B. Lal, “Constitution of the colouring matter of Nyctanthes
arbortristis identity of Nyctanthin with �-crocetin,” Proceedings
of the National Institute of Sciences, vol. 2, pp. 57–61, 1936.

[15] N. A. Khatune, M. E. Islam,M. A. A. Rahman,M. A.Mosaddik,
andM. E. Haque, “In-vivo cytotoxic evaluation of new benzofu-
ran derivative isolated fromNyctanthes arbortristisL. onEhrlich
Ascite Carcinoma cells (EAC) inmice,” Journal ofMedical Scien-
ces, vol. 3, pp. 169–173, 2003.

[16] K. R. Kritkar and B. D. Basu, Indian Medicinal Plant, vol. 2, LM
Basu, Allahabad, India, 1993.

[17] P. Tuntiwachwuttiku, K. Rayanil, and W. C. Taylor, “Chemical
constituents from the �owers ofNyctanthes arbortristis,” Science
Asia, vol. 29, pp. 21–30, 2003.

[18] A. H. Md. Mahabub Nawaz, M. Hossain, M. Karim, M. Khan,
R. Jahan, and M. Rahmatullah, “An ethnobotanical survey of
Jessore district in Khulna division, Bangladesh,”American-Eur-
asian Journal of Sustainable Agriculture, vol. 3, no. 2, pp. 238–
243, 2009.

[19] R. Nair, T. Kalariya, and S. Chanda, “Antibacterial activity of
some selected Indian Medicinal Flora,” Turkish Journal of Biol-
ogy, vol. 29, pp. 41–47, 2005.

[20] R. T. Narendhirakannan and T. Smeera, “In-vitro antioxidant
studies on ethanolic extracts of leaves and stems of Nyctanthes
arbortristis L. (Night-�owering jasmine),” International Journal
of Biological and Medical Research, vol. 1, pp. 188–192, 2010.

[21] N. B. Eddy and D. J. Leimbach, “Synthetic analgesics: II Dithi-
enyl butenyl and Dithienyl butylamines,” Screening Methods in
Pharmacology, pp. 105–109, 1965.

[22] F. E. D’Amour and D. L. Smith, “A method for determining loss
of pain sensation,” Journal of Pharmacology and Experimental
erapeutics, vol. 72, pp. 74–79, 1941.

[23] C. D. S. Luiz, C. Mirtes, L. J. Sigrid, M. Mizuekirizawa, G.
Cecilia, and G. Jrotin, “Screening in mice of some medicinal
plants used for analgesic purposes in the state of SãO Paulo,”
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