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Abstract : The study was carried out to elucidate the analgesic activity and the possible mechanism(s) of action of hydro-
ethanolic extract (HEE) of Euphorbia neriifolia (EN) leaves using Swiss albino male mice (15-20g). The peripheral
analgesic activity of HEE of EN (150, 300 and 400mg/kg body weight, oral) was studied using acetic acid induced
abdominal constriction method. The central analgesic activity of HEE of EN was studied using tail immersion and hot plate
method in mice. The principle findings of EN at the dose of 150, 300 and 400mg/kg p.o, showed significant (p<0.01)
decrease in acetic acid-induced writhing, whereas significant (p<0.05 and p<0.01) increase in latency to tail flick in tail
immersion method and elevated mean basal reaction time in hot plate method was also observed. Overall, results
demonstrated that HEE of EN possesses significant analgesic activity which confirms the traditional claims of EN mentioned

in Ayurveda.
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INTRODUCTION

pproximately 80% of the population of

developing countries uses traditional medicines
(Perry, 1966; Kumara, 2001). Traditional healing
practices are as old as the advent of man and are
highly varied, being ethnic, community and eco-
system specific. Drugs presently used for the
management of pain condition are either narcotics
e.g. opioids or non-narcotics e.g. salicylates and
corticosteroids e.g. hydrocortisone. All of these drugs
present well known side and toxic effects are
expensive & limited in number in the market and for
the successful introduction of a new product
approximately 3000-4000 compounds are to be
synthesized, screened and tested where the cost of
development ranges from 0.5 to 5 million dollars.
Thus, the greatest drawback in the available potent
synthetic analgesic drugs lies in their adverse effect,
toxicity and reappearance of symptoms after
discontinuation. Due to having adverse side effects,
like gastric lesions, caused by NSAIDs (non-steroidal
anti-inflammatory  drugs) and tolerance and
dependence induced by opiates, the use of these
drugs as analgesic agents have not been successful in
all the cases. Therefore, analgesic drugs lacking ill
effects are being searched all over the world as
alternatives to NSAIDs and opiates (Kumara, 2001;
Zulfiker et al.,, 2010). On the contrary many
medicines of plant origin had been used since long
time without any adverse effects. Efforts should be
made to introduce leads in new medicinal plants to
develop cheaper drugs and fewer side effects
(Ramesh, 2010). Active constituents from plant
sources directly used as therapeutic agent and
phytoconstituents are also served as lead molecule
for the synthesis of various drugs (Kamboj, 2000;
Verma S & Singh, 2006). Plants represent still a

large untapped source of structurally novel
compounds that might serve as lead for the
development of novel drugs (Marston &
Hostettmann, 2009). Albeit, systemic study of more
plant to analgesic potential of different parts of plants
like root, leaf, fruit, whole plant of Adhatoda vesica,
Bauhima racemosus, Ficus glomerata, Plumbago
zeylenica, Scopania dulcis, Sida acuta, Stylosanthes
fruticosa, Xeromorphis spinosa etc. which is well
documented (Malairajan et al., 2006; Chakraborty et
al., 2010; Mittal et al., 2010 & Wahid et al., 2010)
isolate the active phytoconstituents, investigate their
therapeutic, toxic dose and work towards tapping
their therapeutic utility.

Euphorbia neriifolia Linn. (Euphorbiaceae) grows
luxuriously throughout the Deccan peninsula of India
and commonly occurs in the dry hilly rocky grounds
of north, south and central India. It is popularly
known as “Common milk hedge” in English,
“Sehund” or “Siju” in Hindi and “thuhar” in
Rajputhana (Nadkarni, 1954; Sharma et al., 2011). In
addition, EN has been reported to contain flavonoids,
alkaloids, saponins and other active phyto-
components (Pracheta et al., 2011a; b). Ayurveda
describes the plant as bitter, pungent, laxative,
improves appetite useful in abdominal troubles,
tumors, loss of consciousness, delirium, leucoderma,
piles, inflammation, enlargement of spleen, anaemia,
ulcers, fever and in chronic respiratory troubles
(Anonymous, 1952; Nadkarni, 1954; Bigonia &
Rana, 2009; Pracheta et al., 2011c; Janmeda et al.,
2011; Sharma et al., 2011). The global changing
scenario is showing a tendency towards use of toxic
plant products having good traditional medicinal
background. This plant can be used safely for longer
duration as a cheap source of active therapeutics for
alleviation of commonly occurring ailments by the
poor and underprivileged people of India.
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The explicit aim of the present study was to screen
out the analgesic activity and the possible
mechanism(s) of action at three different dose levels
(100, 200 & 400 mg/kg body weight, p.o) of the
hydro-ethanolic extract of Euphorbia neriifolia
leaves in different experimental models of analgesia.

MATERIAL AND METHOD

Drugs and Chemicals- All chemicals used in the
study were of analytical reagent grade and of highest
quality available, and are purchased from reliable
firms and institutes (SRL, MERCK, HIMEDIA and
SUYOG).

Experimental plant- Euphorbia neriifolia leaves
were collected from Botanical garden of Banasthali
University, Banasthali, India, in the month of
September 2009. The plant was identified with the
help of available literature and authenticated by
Botanist of Krishi Vigyan Kendra, Banasthali
Vidyapith, Banasthali, Tonk district.

Preparation of hydroethanolic extract- Freshly
harvested Euphorbia neriifolia leaves were air dried
in shade and coarse powder (500 g) was defatted in
1.5 L of ethanol (70% v/v) using soxhlet apparatus.
The extracted mixture was evaporated at 40°C, using
a hot air oven (Mvtex, India) and kept in desiccator
for two days. The yield of the extract was 20% w/w
of the powdered plant material. Dried extract was
collected and stored at 4°C in air tight container. The
residue was designated as hydro-ethanolic extract
and used to assess analgesic activity.

Experimental animals: Male Swiss Albino mice
(Mus musculus) weighing 15-30 g were obtained
from Haryana Agricultural University, Hissar (India)
for experimental purpose. The animals were
acclimatized for a month prior to experiment. All
experiments were conducted on adult Swiss albino
male mice when they weighed 20-25¢g (3-4 months
old). Colony bred adult male albino mice were
maintained under standard laboratory conditions at a
temperature of 22 + 3°C, relative humidity of 505 %
and photoperiod of 12h (12h-dark and 12h-light
cycle). The mice were housed in polypropylene
cages. The Institutional Animal Ethical Committee
approved the animal studies.

Assessment  of  Analgesic  activity-  The
antinociceptive activity of HEE of EN leaves was
assessed using three different methods as follows:
Acetic Acid- Induced Writhing test- In this method
30 Swiss albino mice (20-25g) were segregated into
5 groups of six animals each were treated by oral
gavage using intragastric tube. Writhing (s) were
induced by the method of Koster et al. (1959) and
Devi et al. (2010). The groups were as follows:
Group 1 served as control (hormal untreated mice),
received 0.9% saline solution by oral gavage. Group
2: received aspirin (25 mg/kg body weight: p.o),
served as standard treated control group. Group 3, 4
and 5 were administered with hydro-ethanolic extract

of leaves of EN (150, 300 and 400 mg/kg body
weight: p.o), served as EN treated control group. The
dose for plant and standard were decided and
selected on the basis of LDs, calculated in the
laboratory and on the basis of previous published
reports (Sutar et al., 2008; Bigoniya & Rana, 2010;
Pracheta et al., 2011c; Janmeda et al., 2011;).
One hour after administration of the test drugs,
animals were injected intra-peritoneally with 1%
acetic acid (1 ml/100 g body weight). The number of
writhing responses such as contortions and stretching
were recorded for 30 minutes. The results were
evaluated by calculating the mean number of
contortions per treated group and results compared to
results obtained from control animals (0.9% saline).
Percentage of protection or pain inhibition against
acetic acid induced writhing was taken as an index of
analgesia and it was calculated as follows:
Pain inhibition (%) = Wc-Wt x 100
Wc
Wc: mean number of contortions of the control group
Wt: mean number of contortions per treated group
Tail immersion method/Heat conduction method-
This test was performed as described by Tumer,
(1971). Group 1 to 5 received the saline, standard
drug and test extract as in writhing test. The lower 3-
5 cm portion of the tail was marked and immersed in
a cap of water having temperature 55+1°C. Reaction
time was recorded before and after administration of
saline, test extract and standard drug. The response
time was noted at 0, 30, 60, 90, 120, 150, and 180
minutes after administration of standard and test
solution, as the sudden withdrawal of the tail from
the hot water. The cut off time was considered 10-
12sec to avoid damage the tail for all groups.
Percentage protection/inhibition =
Latency (test) —Latency (control) x 100
Latency (Control)
Eddy’s hot plate method- Hot plate method was
performed as described by Eddy’s and
Leimback,(1953) Group 1 to 5 received the saline,
standard drug and test extract as in writhing test. The
animals were placed on a hot plate (Analgesiometer,
Techno) maintained at a temperature of 55+1°C. The
basal reaction time, when the animals licked their
paw or jumping occurred was recorded by a stop
watch before 0 and 30, 60, 90, 120, 150, and 180
minutes after administration of standard and test
solution. The initial reaction time was measured in
each animal before the administration of doses of EN
extract (at both doses). The reaction time was
recorded 30 min after drug administration and 15
minutes intervals consequently for a period of 180
minutes. A cut off time of 15 sec was used. The
increase in reaction time against control was
calculated.
Percentage protection/inhibition =
Latency (test) — Latency (control) x 100
Latency (Control)
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Statistical analysis- All the data are presented as
mean + SEM. Statistical analysis was performed
using one-way analysis of variance (ANOVA)
followed by Dunnett’s test. Comparison between
control and drug treated groups were considered to
be statistically significant (p<0.05) and P< 0.01 as
highly significant.

RESULT

The results of present study indicate the HEE of EN
possesses analgesic effect, which is in accordance
with its ethno-medicinal use. Analgesic effect of the
extracts was demonstrated in the experimental
models using writhing test, heat conduction method
and Eddy’s hot plate method using thermal stimuli,
an increase in reaction time is generally considered
an important parameter of analgesic activity.

Acetic acid induced writhing test- The effect of HEE
of EN on acetic acid induced writhing is
demonstrated in Table 1. The HEE of EN (150, 300
and 400 mg/kg, p.o) reduced writhing counts
significantly (p<0.01) in mice. The results obtained
were in dose dependent manner compared to control
group. Maximum inhibition of writhing response by
HEE of EN (400 mg/kg) was 88.07 %, which was
comparable to aspirin (25 mg/kg) (graph 1). Standard
aspirin (25 mg/kg) showed maximum inhibition of
writhes (75.21%).

Tail immersion test- The analgesic activity of HEE of
EN was evaluated using tail immersion method are
presented in table 2. The extract exhibited marked
central analgesic effect as evidenced by significant
increase (p<0.01) in basal reaction time when
compared with the control. HE of plant at all doses
showed dose dependent increase in tail flick latency
period and maximum inhibition was observed for
400 mg/kg. The results were also compared to the
standard drug- aspirin in all three methods. The HEE
of EN (150 mg/kg) did not show significant increase
in latency to flick compared to control group
(p>0.05). The HEE of EN at doses (250 and 400
mg/kg, p.o) showed significant (p<0.05 and p<0.01)
increase in latency to flick tail compared to control
group.  The highest nociception inhibition of
stimulus by HEE of EN (400 mg/kg) was observed at
30 minutes.

Hot plate test- The analgesic activity of HEE of EN
using hot plate test is presented in Table 3. Oral
administration of HEE at 150, 300, 400 mg/kg)
resulted significant (p<0.05 and p<0.01) prolongation
of latency time in hot plate test. The highest
nociception inhibition of stimulus exhibited by HEE
of EN (400 mg/kg) was observed at 30 minutes.

In general our results lend support to the recent
finding of Gaur et al. (2009) and Venkataswami,
(2012) on E. neriifolia.
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DISCUSSION

Pain is a condition which is regularly dealt with in
daily clinical practice. Hence, any attempt to
contribute an easily available analgesic drug from the
available flora is always accepted without any
reluctance. Two different analgesic testing models
were employed with the objective of identifying
peripheral (acetic acid- induced writhing method)
and central analgesic effect (hot plate and tail
immersion method) of the test substances.

In the present study, hydro-ethanolic extract of EN
leaves showed significant dose dependent anti-
nociceptive activity. A large number of herbal drugs
used in the indigenous system of medicine possess a
variety of actions on the central nervous system.
Acetic acid induced writhing test is widely used
method for the evaluation of peripheral
antinociceptive activity (Javan et al., 1997). Acetic
acid is an irritating agent which stimulates the local
peritoneal receptors to induce pain with characteristic
abdominal constrictions when injected into the
peritoneal cavity (Vogel & Vogel, 1997). In present
study, EN extract markedly reduced the number of
mice abdominal constrictions at all the three doses
used. Hence it can be concluded that the EN extract
showed a dose dependent inhibition of acetic acid
induced writhing in mice.

The development of aspirin was a significant
landmark in the history of medicine. Aspirin
(acetylsalicylic acid -ASA), is a salicylate drug, often
used as an analgesic to relieve minor aches and
pains. Salicylic acid, the main metabolite of aspirin,
is an integral part of human and animal metabolism.
While much of it is attributable to diet, a substantial
part is synthesized endogenously (John et al., 2008).
The main undesirable side effects of aspirin taken by
mouth are gastrointestinal ulcers, stomach bleeding,
and tinnitus, especially in higher doses. In children
and adolescents, aspirin is no longer indicated to
control flu-like symptoms or the symptoms of
chickenpox or other viral illnesses, because of the
risk of Reye's syndrome (Macdonald, 2002). Aspirin
reduces the leukocytes associated with acute
rheumatic fever. When given on a long term basis, it
reduces the haemoglobin level. Aspirin use can cause
reversible hypo prothrombininemia by interfering
with the function of Vitamin K in the prothombin
synthesis. Aspirin both directly and indirectly

stimulates respiration (Macdonald, 2002). In
analgesic ~ doses, aspirin  increases  oxygen
consumption and carbon dioxide production.

Therefore a new alternative in the form of
phytochemicals are taken under investigations.

The acetic acid-induced writhing in mice is a visceral
pain model that has been associated with release of
free arachidonic acid from tissue phospholipids via
cyclooxygenase (COX), bradykinins and substances
prostaglandin (PGE, and PGF,,) biosynthesis plays a
role in nociceptive mechanisms (Duarte et al., 1988;
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Ahmed et al., 2006; Baird-Lambert & Jamieson,
2007; Sah et al., 2010). In other words, the acetic
acid induced writhing has been associated with
increased level of PGE, and PGF2a in peritoneal
fluids as well as lipoxygenase products (Derardt et
al., 1980). The acetic acid induced writhing method
was found effective to evaluate peripherally active
analgesics. The agent reducing the number of
writhing, render analgesic effect preferably by
inhibition of prostaglandin synthesis, a peripheral
mechanism of pain inhibition (Duarte et al., 1988;
Sah et al., 2010; Ferdous et al., 2008). The
significant pain reduction in acetic acid-induced
writhes by plant extract might be due to the presence
of analgesic principles acting with the prostaglandin
pathways and suggests that the analgesic effect may
be peripherally mediated via the inhibition of
synthesis and release of PGs and other endogenous
substances.

The hot-plate and tail-immersion methods are useful
in elucidating centrally mediated antinociceptive
responses, which focuses mainly on changes above
the spinal cord level (Vongtau et al., 2004). The
significant increase in pain threshold produced by
HEE of EN in these models suggests involvement of
central pain pathways. Pain is centrally modulated
via a number of complex processes including opiate,
dopaminergic, descending  noradrenergic  and
serotonergic systems (Headley & Shaughnessy,
1985; Wigdor & Wilcox, 1987; Pasero et al., 1999).
The analgesic effect produced by the extract may be
via central mechanisms involving these receptor
systems or via peripheral mechanisms involved in the
inhibition of prostaglandins, leucotrienes, and other
endogenous substances that are key players in
inflammation and pain.

Euphorbia neriifolia contains active constituents
such as phenolics like triterpenes (nerrifolione),
diterpenes, flavonoids, alkaloids and steroidal
saponins (Pracheta et al., 201la; b) and these
constituents has been reported that they possess

analgesic and anti-inflammatory actions
(Hossinzadeh et al., 2002). The increase in reaction
time may be due to the presence of flavonoids and
traces of salicylic acid in the plant extract.
Flavonoids are known to inhibit the enzyme
prostaglandin synthetase, more specifically the
endoperoxidase (Ramaswamy et al., 1985) which is
involved in the late phase of acute inflammation and
pain perception (Adeyemi et al., 2010). Flavonoids
are capable of modulating the activity of enzymes
and affect the behaviour of many cell systems,
suggesting that the compounds may possess
significant  antihepatotoxic, antiallergic, anti-
inflammatory (Rao et al., 2003), antiosteoporotic and
antianalgesic activities (Delorme, 1995; Mills &
Bone, 2000). Since, prostaglandins are involved in
the pain perception; inhibition of their synthesis so
produce analgesic effects. Salicylates and allied
compounds have analgesic property (John et al.,
2008). The mechanism by which they act to reduce
mild to moderate pain is based on the relationship
between these compounds and prostaglandin
synthesis. The component which makes up simple
phenol includes salicyclic acid. Phenols have been
hypothesized to possess traces of salicylic acid,
which makes it a strong candidate as an analgesic
agent. Some reports supported the role of tannins and
saponins in anti-nociptive and anti-inflammatory
activities. Saponins have also been reported to inhibit
histamine release in vitro (Adeyemi et al., 2010; Rao
et al., 2000). Thus, the presence of these active
phyto-constituents in hydroethanolic extract of
Euphorbia neriifolia could have accounted for its
pain inhibition activity.

In conclusion, results of the present study reveal that
the Euphorbia neriifolia leaf extract had potent
analgesic activity. The extract exhibited marked
central analgesic effect as evidenced by significant
increase in reaction time when compared with the
control, as this plant has immense potential and have
broad spectrum of activity on several ailments.

Table 1: Effect of E. neriifolia on acetic acid -induced writhing response in mice
Each value is presented as Mean £ S.E.M.; n= number of animals in each group (6)

Groups Treatment mg/kg No. of writhes/30 min Inhibition (%)
Group | Vehicle 35.31+ 0.26 -

Group |1 25 8.75+ 0.16 75.21
Group 1 150 10.75+ 0.30 69.55
Group IV 300 8.51+ 0.37: 75.92
Group V 400 4.21+£0.31 88.07

*p<0.01 compared with control values.
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Table 2: Effect of HEE of E. neriifolia on latency to tail immersion method in mice
Each value is presented as Mean + S.E.M.; n= number of animals in each group (6)
Reaction time in seconds
Groups | Treatme | Toleranc _ . - - - - -
nt mg/kg | e 0 min 30 min 60 min 90 min 120 min | 150 min 180 min
Group | Vehicle Latency | 7.50+0. 7.75+ 7.50+ 7.50+ 7.75+ 7.50+0.2 | 7.50+0.31
(sec) 18 0.18 0.28 0.18 0.22 2
Group Latency | 5.10+0. | 4.10+0.1 | 3.25+0.2 | 2.75+0.2 | 2.50+0.2 | 2.09+0.2 | 2.02+0.28"
I 25 (sec) 24 4 2a 2" 5 2"
% 32.00 45.33 58.06 63.32 67.74 72.13 73.23
Protection
Group Latency | 6.20+0. | 5.70+0.2 | 4.90+0.2 | 4.10+0.1 | 3.65+0.2 | 3.50+0.1 | 2.75+0.22
i 150 (sec) 11 1 1° 1" 52 8"
% 17.33 24.00 39.77 45.00 52.9 53.33 63.31
Protection
Group Latency | 4.80£0. | 4.50+0.1 3.5030.2 3.15:;0.1 2.50+0.2 2.12:;0.1 2.01+0.18"
v 300 (sec) 13 8 1 9 52 1
% 36.00 40.00 54.83 58.26 67.74 70.53 73.21
Protection
Group Latency | 3.50#0. | 2.50+0.1 | 2.25+#0.1 | 2.01+0.0 | 1.75+0.2 | 1.51+0.1 | 1.25+0.22"
\Y 400 (sec) 25 8" 3" 5 2" 1"
% 53.33 66.65 70.96 73.2 77.41 79.86 83.33
Protection
#1<0.05, *p<0.01 compared with control values.
Table 3: Effect of HEE of E. neriifolia on latency to hot plate method in mice
Each value is presented as Mean + S.E.M.; n= number of animals in each group (6)
Reaction time in seconds
Groups | Treatm | Tolerance
ent
mg/kg 0 min 30 min 60 min 90 min 120 min | 150 min | 180 min
Latency 8.75+0.5 8.5+0.2
Group | | Vehicle (sec) 4 8.5+0.25 | 8.5+0.25 | 8.540.25 | 8.5+0.25 | 8.540.25 5
Group Latency 5.75+0.1 | 5.52+0.2 | 4.05+0.2 | 3.02+0.2 | 2.25+0.1 | 1.90+0.2 | 1.75%0.
Il 25 (sec) 1 5 5 7 3" 7 12"
%
Protection 34.28 35.05 52.35 62.94 73.52 77.64 79.41
Group Latency 6.25+0.2 | 5.11+0.1 | 4.75+0.2 | 4.05+0.1 | 3.65+0.2 | 3.15+0.1 | 2.75%0.
i 150 (sec) 2 1 2° 8" 1" 1" 13"
%
Protection 28.57 39.88 44.15 52.33 57.05 62.94 67.64
Group Latency 5.50+0.2 | 4.75+0.2 | 4.05+0.1 | 3.02+0.1 | 2.75+0.1 | 2.25+0.1 | 1.90%0.
\Y 300 (sec) 5 2° 8? 8" 3" 3" 14"
%
Protection 37.14 44.12 52.35 64.47 67.65 73.52 77.64
Group Latency 5.1240.2 | 3.89+0.1 | 3.15+0.1 | 2.75#0.1 | 2.01+0.1 | 1.51+0.1 | 1.12+0.
\Y 400 (sec) 1" 1" 1" 3" 8" 8" 22"
%
Protection 41.11 54.33 62.94 67.64 76.35 82.23 86.82

#0<0.05, *p<0.01 compared with control values.




188

SHARMA

ACKNOWLEDGMENT

The authors are thankful to the authorities of
Banasthali University for providing support to the
study.

REFERENCES

Adeyemi, O. O, Adeneye, A. A. and Alabi, T. E,
Analgesic activity of the aqueous seed extract of
Hunteria umbellate (K. Schum.) Hallier f. in rodents.
Indian J Exp Biol, 49 (2010) 698.

Ahmed, F., Hossain, M. H., Rahman, A. A. and
Shahid, 1. Z., Antinociceptive and sedative effects of
the bark of Cerbera odollam Gaertn. Oriental Pharm
Exper Med, 6 (2006) 344-348.

Anonymous (1952) Raw Material In: The Wealth of
India, Vol. 11l (D-E), (CSIR Publication, New Delhi)
226.

Baird-Lambert JD & Jamieson D (2007). Possible
mediators of the writhing response induced by acetic
acid or phenylbenzoguinone in mice. Clin. Exp.
Pharmacol Physiol., 10: 15-20.

Bigonia, P. and Rana, A. C. (2009). Subacute effect
of Euphorbia neriifolia Linn. on Hematological,
Biochemical and Antioxidant enzyme Parameters of
Rat. Academic Journal of Plant Sciences, 2(4): 252.
Bigoniya, P. and Rana, A. C. (2010).
Pharmacological screening of euphorbia neriifolia
leaf hydroalcoholic Extract. J. App. Pharm., 1(2): 1-
17.

Chakreborty, A., Devi, B.R.K, Sanjebam, R.,
Khm bosgs and Thokckon, J.S. (2010). Preliminary
studies on local anesthetic antipyretic activities of
Spilanthes acmella in experimental animal models.
Intl. J. Pharmacog, 42(5), 277-279.

Delorme P, Jay, M. and Ferry, S. (1995) Anti-
inflammatory and analgesic activity from roots of
Angelica pubescens. Planta Medica, 61(1): 2-8.
Derardt, R., Jougney, S., Delevalccee, F. and
Falhout, M. (1980). Release of prostaglandins E and
F in an algogenic reaction and its inhibition.
European J. Pharmacol., 51: 17-24.

Devi, P., Meera, R., Merlin, N. J. and Babu, D.D.
(2010). Study of analgesic, antipyretic and diuretic
activities of various extracts of Diospyros
melonoxylon. Intern J. PharmTech Res., 2(3): 2038-
2043.

Duarte, I. D. G., Nakamura, M. and Ferreira, S.
H. (1988). Participation of the sympathetic system in
acetic acid-induced writhing in mice. Brazilian J.
Med. Bio. Res., 21: 341-343.

Eddy, N. B. and Leimbach, B. (1953). Analgesic
and antipyretic activities of Dalbergia sissoo leaves,
J. Pharmacol Exp. Ther., 107: 385-393.

Ferdous, M., Rouf, R., Shilpi, J. A. and Uddin, S.
J. (2008). Antinociceptive activity of the ethanolic
extract of Ficus racemosa Linn. (Moraceae).
Oriental Pharm Exper Med, 8: 93-96.

VEENA SHARMA, PRACHETA, RITU PALIWAL, LOKENDRA SINGH, CHITRA SHARMA, SHATRUHAN

Gaur, K., Rana, A.C., Chauhan, L.S., Sharma,
C.S., Nema, R.K., Kori, M.L., Yashwant (2009).
Investigation of immunomodulatory potential of
Euphorbia neriifolia Linn. against Betamethasone
induced immunosuppression. International Journal
of Pharmacognosy and Phytochemical Research,
1(2), 8-11.

Headley PM & O’Shaughnessy CT (1985) Evidence
for opiate and dopamine interaction in striatum. Br J
Pharmacol, 86(Suppl.): 700.

Hossinzadeh, H., Ramezani, M., Fedishei, M. and
Mahmoudi, M. (2002). Antinociceptive, anti-
inflammatory and acute toxicity effects of Zhumeria
majdae extracts in mice and rats. Phytomed, 9: 135.
Janmeda, .P, Sharma, V., Singh, L., Paliwal, R.,
Sharma, S. and Yadav, S. (2011).
Chemopreventive Effect of Hydro-Ethanolic Extract
of Euphorbia neriifolia Leaves against DENA-
Induced Renal carcinogenesis in Mice. Asian
Pacific J Cancer Prev, 12(3): 677-683.

Javan, M., Ahmadiani, A., Semnanian, S. and
Kamalinejad, M. (1997). Antinociceptive effects of
Trigonella foenum-graecum leaves extract. J
Ethnopharmcol, 58 125-129.

John, P. R., Gwendoline, B., Dreyer, Jacob. S,
Halket, John, M., Robert, F., Lawrence, James,
R. (2008). "Salicylic Acid sans Aspirin in Animals
and Man: Persistence in Fasting and Biosynthesis
from Benzoic Acid". J Agricultural Food Chem,
56(24): 11648.

Kamboj, V.P. (2000). Herbal medicine. Current
Science, 78: 35-39.

Koster, R., Anderson, M. and De, Beir, E. J.
(1959). Acetic acid for analgesic screening. Feder
Proc, 18 : 418-420.

Kumara, NKVMR (2001). Identification of
strategies to improve research on medicinal plants
used in Sri Lanka, In: WHO Symposium. University
of Ruhuna, Galle, Sri Lanka.

Macdonald, S. (2002). "Aspirin use to be banned in
under 16 year olds". BMJ, 325(7371): 988.
Malairajan, P., Gopal, Krishnan. G., Narasimhan,
S. and Jessi, Kala, Vem (2006). Analgesic activity
of some Indian  Medicinal Plants.  J.
Ethnopharmacology, 106(3) : 425-428.

Marston, A. and Hostettmann, K. (2009). Natural
product analysis over the last decades. Planta
medica, 75(7): 672-682.

Mills, S. and Bone, K. (2000). Principles and
practice of Phytotherapy, (Edinburgh: Churchill
Livingstone) 23, 31 & 229-231.

Mittal, V., Sharma, S.K., Kaushik, D., Khalti, M.
and Kusum, Tomar (2010). Comparative study of
analgesic activity of Plumbaga zeylenica Linn.
Callus & root extracts in experimental mice. Res. J.
Pharmacology & Biological & Chemical Sciences,
1(4), 832.

Mullawahid, A., More, S.D., Jamges, S.B., Pawan,
AM., Kazi, M.S. and Varde, M.R. (2010).
Evaluation of anti-inflammatary and analgesic



JOURNAL OF PLANT DEVELOPMENT SCIENCES Vol .4 (2)

activity of ethanolic extract of root of Adhathoda
vesica Linn. Intl. J. Pharma Tech Res., 2(2), 1964-
1969.

Nadkarni, A. K. (1954). Indian Matreria Medica,
Vol. 1. (Bombay: Popular Prakashan), 424.

Pasero, C., Paice, J. A. and McCaffery, M. (1999).
Basic Mechanisms underlying the causes and effects
of pain. In: McCaffery M, Pasero C, eds. Pain,
Mosby, St. Louis, pp. 15.

Perry, A. (1966). Global survey of marine and
estuarine species used for traditional medicines
and/or tonic foods, WHO report, McGill University,
Quebee, Canada.

Pracheta, Sharma, V., Paliwal, R. and Sharma, S.
(2011a). In vitro free radical scavenging and
antioxidant potential of ethanolic extract of
Euphorbia neriifolia Linn. Int J Pharm Pharmaceu
Sci, 3(1): 238-242.

Pracheta, Sharma, V., Paliwal, R. and Sharma, S.
(2011b). Preliminary phytochemical screening and in
vitro antioxidant potential of hydro-ethanolic extract
of Euphorbia neriifolia Linn. Int J PharmT Res,
3(1): 124-132.

Pracheta, Sharma, V., Paliwal, R., Sharma, S.,
Yadav, S., Singh, L., Panwar, S. and Sharma, S.
(2011c). Chemoprotective activity of hydroethanolic
extract of Euphorbia neriifolia Linn leaves against
DENA-induced liver carcinogenesis in mice. Biol
Med., 3(2): 36-44.

Ramaswamy, S., Pillai, N.P., Gopalkrishnan, V.,
Parmar, N.S. and Ghosh, M.N. (1985). Analgesic
effect of O-(a4-hydroxyethyl) rutoside in mice. Indian
J Exp Biol, 23: 219.

Ramesh, R. (2010). Analgesic effects of the
Aqueous extracts of plant Ipomea pes-tigridis studied
in albino mice. Global J Pharmacol, 4(1) 31-35.
Rao, A. V. and Gurfinkel, D. M. (2000).
Bioactivity of saponins: Triterpenoids and steroidal
glycosides. Drug Metab Drug Interactions, 17(1-4):
211.

Rao, C. H. V., Ojha, S. K., Amresh, G., Mehrotra,
S. and Pushpangadan, P. (2003). Analgesic, anti-
inflammatory and antiulcerogenic activities of unripe
fruit of Aegle marmelos. Acta Pharmaceutica
Turcica, 45: 85.

Sah, S. P., Mathela, C. S. and Chopra, K. (2010).
Elucidation of possible mechanism of analgesic

189

action of Valeriana wallichii DC chemotype
(patchouli alcohol) in experimental animal models,
Indian. J. Exp. Biol., 48: 289.

Sharma, V., Janmeda, P. and Singh, L. (2011). A
Review on Euphorbia neriifolia (Sehund). Spatulla
DD, 1(2): 107-111.

Sharma, V., Pracheta, Paliwal, R, Singh L.,
Sharma, V. and Sharma, S. (2011).
Anticarcinogenic potential of Euphorbia neriifolia
leaves  against  N-Nitrosodiethylamine-induced
Nephrotoxicity in mice. J Biochemical Cellular
Archives, 11(2): 393-398.

Sutar, N. G, Bonde, C. G,, Patil, V. V., Narkhede,
S. B., Patil, A. P. and Kakade, R. T. (2008).
Analgesic activity of seeds of Moringa oleifera Lam.
Inter J Green Pharm, 2: 108-110.

Tumer, R.A. (1971). Screening methods in
pharmacology, (New York: Academic Press), 10-
113.

Venkataswamy, F. (2012). Anti-inflammatary and
Analgesic activity of leaves extract of Euphorbia
neerifolia Linn. World Conf. on Biotechnology May
4-6 at Leonia Intl. Convention Centre Hyderabad
(Abst.).

Verma, S. and Singh, S. P. (2006). Current and
future status of herbal medicines. Veterinary World,
1: 347-350.

Vogel, G. H. and Vogel, W. H. (1997). Psychotropic
and neurotropic activity, In: Drug Discovery and
evaluation: Pharmacopoeial ~Assays, (Springer-
Verlag, Berlin, Heidelberg: New York). 204-216,
759-769.

Vongtau, H. O., Abbah, J. and Mosugu, O.,
(2004). Antinociceptive profile of the methanolic
extract of Neorautanenia mitis root in rat and mice. J
Ethnopharmacol, 92(2-3): 317-324.

Wigdor, S. and Wilcox, G. L. (1987). Central and
systemic morphine-induced antinociception in mice:
Contribution of descending serotonergic and
noradrenergic pathways. J Pharmacol Exp Ther,
242: 90-95.

Zulfiker, A. H. M., Rahman, M. M., Hossain, K.
M., Hamid, K., Mazumder, M. E. H. and Rana, S.
M. (2010). In vivo analgesic activity of ethanolic
extracts of two medicinal plants - Scoparia dulcis L.
and Ficus racemosa Linn. Biol Med, 2(2): 42-48.



190 VEENA SHARMA, PRACHETA, RITU PALIWAL, LOKENDRA SINGH, CHITRA SHARMA, SHATRUHAN
SHARMA



