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Experimental study of neuropharmacological

profile of Euphorbia pulcherrima in mice and rats
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ABSTRACT

Context: Euphorbia pulcherrima (EP) belongs to the family: Euphorbiaceae and Genus: Euphorbia. Many species of
Euphorbia have been reported as having beneficial properties like anticonvulsive effect, central analgesic properties,
antipyretic action, central depressant action and strong sedative effect. However, little study has been done and
published on EP. Aims: To observe and evaluate various neuropharmacological effects like antinociceptive effect,
anticonvulsant effect, motor in-coordination, pentobarbital induced sleeping time and behavioral responses of EP
in mice and rats. Setting and Design: Quantitative experimental study in mice and rats by various experimental
models. Materials and Methods: Different experimental models were used to assess the antinociceptive effect
(hotplate, tail flick and acetic acid induced writhing test), anticonvulsant effect (Maximal Electroshock Seizure test
[MES] and Pentylenetetrazole induced seizures [PTZ]), motor in-coordination effect (Rota rod test), pentobarbital
induced sleeping time and behavioral responses of EP in mice and rats after oral administration of EP crude dried
extracts in three different doses (250, 500 and 1000 mg/kg). Statistical Analysis Used: The significance of difference
with respect to control was evaluated using the Mann-Whitney U test. A probability (P-value) level less than 0.05 was
considered as significant. Results: In MES test model, duration of tonic hind limb extension in mice treated with
EP was significantly less as compared to vehicle treated group. EP was most effective in a dose of 1000 mg/kg. There
was also significant increase in the latency and decrease in the incidence of convulsions with the use of EP in three
different doses in PTZ induced seizure model. Conclusions: This study showed EP (crude dried) extracts to possess
anticonvulsant properties but no effect on motor co-ordination and anxiety.
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Introduction

Euphorbia pulcherrima (EP) belongs to the family:
Euphorbiaceae and Genus: Euphorbia. (English name:
Poinsettia [Christmas star], Nepali name: Lalupate,
Hindi name: Lalpatta).l It is commonly referred to
as poinsettia, flowers of Mexican origin, native to the
Pacific coast of the United States, some parts of central
and southern Mexico (including the Mexican Pacific
coast), and a few localities in Guatemala. In addition,
it is also easily found all over Nepal, especially in the
hilly region.

Access this article online

Quick Response Code:

Website:
www.ruralneuropractice.com

[=] [t [m]
' Ly

DOI:
10.4103/0976-3147.102612

Leaves and flowers of the EP plant have been used as an
indigenous drug in different conditions like skin disease,
to increase the secretion of milk in nursing mothers
and as a mild laxative.” Many species of Euphorbia
have been reported as having beneficial properties
like central analgesic properties, antipyretic action,
central depressant action and strong sedative effect.>!
Methanolic extracts of Euphorbia calyptrate root causes
a significant reduction in general behavioral profile,
potentiates Phenobarbital-induced sleeping time and
reduces spontaneous motor activity.! Hydro-alcoholic
extract of Euphorbia neriifolia has anti-anxiety, anti-
psychotic, and anticonvulsant action in mice and rats.!!
Lyophilised aqueous extract of Euphorbia hirta has been
reported to have sedative and anxiolytic effects along
with a strong reduction in the release of prostaglandins
L, E, and D,.*”! In addition, it has shown to exert an
inhibitory effect on platelet aggregation and depress
the formation of carrageen induced rat paw oedema.
Euphorbia royleana latex has shown analgesic and
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antipyretic properties in hyperthermic experimental
model of rats and rabbits.”l In a placebo controlled single
blind study, Euphorbia fisheriana produced significant
antiepileptic effect compared with placebo.!"

The latex, stems, bracts, and flowers of EP have been
chemically studied by extraction with petroleum
ether. All the EP extracts have been shown to contain
germanicol, p-amyrin, and pseudotaraxasterol and the
latex to contain a new sterol, C,,H, O, pulcherrol. From the
extracts of the stems have been isolated an octaeicosanol
and 8-sitosterol."!! Despite extensive phytochemical
research on plants of Euphorbiaceae families, little study
has been done and published on EP. Since many of the
pharmacological effects of Euphorbiaceae family appear
to be related to central nervous system (analgesic, anti-
inflammatory and antipyretic properties, behavioral
and neuropharmacological effects like anticonvulsant,
hypnotic and neuroleptic properties), it was planned
to further study the neuropharmacological effects
of the EP on various parameters like antinociceptive
effect, anticonvulsant effect, motor in-coordination,
pentobarbital induced sleeping time and behavioral
responses by several experimental models, which
implicates its effects on the CNS.

Materials and Methods

Drugs and chemicals

Indomethacin (Indocap, Jagsonpal Pharmaceuticals,
India); Phenytoin (M-Toin, Medopharm, India);
Sodium valproate (Encorate, Sun Pharmaceuticals,
India); Diazepam (Valium, Piramal Healthcare,
India); Pentylenetetrazole (Sigma Chemicals, USA);
Pentobarbital (Loba Chemie, India); Morphine
(Martindale Pharmaceuticals, UK); Acetic acid (Qualigens
fine chemicals, India)

Animals

Experiments were performed on adult albino mice
(n = 240) weighing 20-30 g and Wistar albino rats
(n = 0) weighing 100-200 g. Animals were bred in
the laboratory breeding house of the Department of
Clinical Pharmacology and Therapeutics, B.P. Koirala
Institute of Health Sciences, Dharan, Nepal. The animals
were maintained under controlled room temperature
(25 +2°C) and light and dark (12:12 hr) conditions and
were given food pellets and water ad libitum. Animals
were fasted overnight before the experiment. Before
conducting the experiment, ethical clearance was
obtained from the local Ethical committee on Animal
Research and ethical guidelines for investigations were
followed in accordance with Indian National Science
Academy (INSA) guidelines.

Each experiment consisted of five groups of animals,
six in each group. Group I (vehicle control, vehicle
treated); Group II (standard control), Group III (test drug,
Euphorbia pulcherrima 250 mg/kg), Group IV (test drug,
Euphorbia pulcherrima 500 mg/kg) and Group V (test drug,
Euphorbia pulcherrima 1000 mg/kg).

Drugs preparation

Euphorbia pulcherrima (EP) was identified with the help
of available literature and resources. Milky latex of the
plant was collected from leaf and stem in petri dish
which was allowed to dry at room temperature for 15
days. After 15 days, it was recovered from the petri dish
with the help of new scalpel blade and finally grinded
to fine powder with mortar and pestle. Vehicle for the
study was distilled water (10 ml/kg). EP crude dried
latex suspension was made by mixing with distilled
water. Also, Indomethacin, Morphine, 0.6% Acetic acid,
Pentylenetetrazole, Phenytoin, Valproic acid, Diazepam
and Pentobarbitone were dissolved in distilled water.

Test drug, standard control drugs and vehicle was given
through oral route with the help of orogastric tube.

The standard control for the analgesic effect was
Morphine 5 mg/kg (hot-plate and tail-flick test) and
Indomethacin 20 mg/kg (writhing test). Standard
controls for anticonvulsant effect were Phenytoin 10
mg/kg (maximal electroshock seizure) and Sodium
valproate 300 mg/kg (PTZ induced seizure). Diazepam
5 mg/kg was the standard control for effect on motor
co-ordination; Diazepam 3 mg/kg for pentobarbital
induced sleeping and Diazepam 1 mg/kg for anxiolytic
effect (open-field and passive avoidance tests).

Experimental designs

Antinociceptive effect

Hot plate method

The hot plate test was carried out according to the
method described by Eddy and Leimbach.!">"¥ The
thermal noxious stimulus was induced in mice by placing
them in a hot-plate (UGO Basile, Italy) maintained at
53°C 10 min prior to the experiment. Drugs were given
orally 45 min before placing the mice in hot-plate and
the reaction time (hot-plate latency) was recorded.!"
Mice with basal latency of more than 10 seconds were
not included in the study.

Tail — flick method

The central antinociceptive effect was determined using
the tail flick test."™ For the tail-flick method, pain was
induced by giving infrared light on the tail of the mice
(Tail-Flick Unit, UGO Basile, Italy) 5 cm away from the
tip of the tail. Reaction time (tail-flick latency) was noted
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by observing the interval between placing the tail on the
infrared light source and the withdrawal of the tail.’
A maximum radiation exposure period of 30 seconds
was taken as the cut off time. Drugs were given orally
45 min prior to the test.

Writhing test

The antinociceptive activity was assessed using writhing
test (abdominal constriction test).l"® This assay procedure
is considered as very sensitive with minimal noxious
stimulus.l'! After 45 min of drug administration, the
number of abdominal constrictions (writhings) in mice for
a period of 15 min was counted following intraperitoneal
injection of 0.6% acetic acid in a dose of 10 ml/kg. Any
significant reduction in the number of abdominal
constrictions when compared with vehicle-treated
animal was considered as antinociceptive response.l'!
Standard control for this test was Indomethacin
(20 mg/kg, PO). Antinociception was expressed as the
number of abdominal constrictions between distilled
water treated control and animals pretreated with test
drug or Indomethacin.

Anticonvulsant effect

Maximal Electroshock Seizure (MES) test

The MES pattern was induced in animals by using a
convulsiometer (Techno, India) to give an alternating
current of 150 mA for 0.2 sec. Forty-five min post dosing,
mice were subjected to MES of 150 mA of alternating
current from a convulsiometer for 0.2 second through a
pair of electrodes attached to each ear."”! The duration
of the tonic hind limb extensor phase, clonic phase and
the number of animals protected from convulsions was
noted. Phenytoin in doses of 10 mg/kg PO was used as
standard control.

Pentylenetetrazole (PTZ) induced seizures

PTZ was used in a dose of 40 mg/kg, intraperitoneally.
This is the dose that produces clonic seizures without
mortality in all the animals. The test drug was
administered 45 min prior to PTZ administration. The
latency to first convulsion and the number of mice, which
exhibited seizures, were observed immediately after the
test drug injection for a period of 30 min.!

Motor co-ordination (Rotarod) test

Arotarod tread mill device (Techno, India) was used for
the evaluation of motor coordination, which consisted
of a horizontal metal rod coated with rubber with 3 cm
diameter attached to a motor with the speed adjusted
to 16 rotations per min (16 RPM). The rod was 75 cm in
length, divided into 6 sections by plastic discs, thereby
allowing the simultaneous testing of 6 mice. The rod was
at a height of about 50 cm above the table top in order to

discourage the animals from jumping off the roller. Cages
below the sections serve to restrict the movements of the
animals, when they fell from the roller. Experimental
animals were subjected to a pretest on the apparatus.
Only those animals, which demonstrated their ability to
remain on the revolving rod for at least one min, were
used for the test. The test compound was administered
orally. One hour after the administration of drugs, each
mouse was placed on the rotating rod for 60 seconds, at
intervals of 30 min for 2 hr. The endurance time for each
mouse on the rota-rod was noted.

Pentobarbital induced sleeping time

This test was carried out by sedating rats using
Pentobarbitone sodium. Forty- five min after
administration of drug or vehicle, all the animals received
40 mg/kg i.p. of Pentobarbitone sodium. Sleeping time
was calculated as the interval between the loss and the
recovery of the righting reflex.?

Anxiolytic effect

Open field test

This is an experimental model for assessment of
anxiogenic activity and locomotor activity.?? In the
open field test (OFT), confrontation with the situation
induces anxiety behavior in rodents. The OFT apparatus
consisted of a wooden box (40 cm “ 40 cm with 30 cm high
walls); with painted black floor, subdivided into nine
equal fields by white lines. The experimental room is a
sound attenuated dark room. The OFT box, illuminated
with a 40 W bulb, placed at a height of about 50 cm,
was placed in the experimental room. After 45 min of
drug administration, mice were placed individually in a
corner square of the box and the ambulation (the number
of squares crossed at periphery), total locomotion
(total number of squares travelled), activity in the
center (number of central squares crossed) and rearing
(number of times the animal stands on the rear paws)
was recorded for 5 min. Rearing reflects an exploratory
tendency™ of the animal that can be reduced due to a
high level of fear. Enhanced peripheral, central and total
number squares crossed are taken as increased locomotor
activity. In addition, increased rearing, number of inner
squares crossed and time spent in them reflects enhanced
exploratory activity and reduced fear. All the above
parameters are inversely proportional to the level of
anxiety. The observation was made on a closed circuit TV.

Passive avoidance response (PAR) test

PAR is extensively used for the screening of drugs
affecting learning and memory.! The test involves
training rodents to avoid punishment (normally an
electric shock) by curbing a normal behavior (such as
the exploratory behavior). At specified intervals after
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training, the animals were tested again for retention of
such learning.

A study chamber measuring 34 cm X 34 cm X 20 cm was
used through the metal floor of which electric shock of
20 mv was delivered on contact. A shock free zone (SFZ)
was provided in the centre of the chamber by placing an
inverted Petri dish. Mice were initially placed on the shock
free zone and they got down on the grid floor where they
received an electric shock. A reduction in the natural anxiety
on exposure to such a situation was implicated by a decrease
in the latency to step down and an increase in the number
of step down errors.”l The parameters recorded during
passive avoidance behavior were:
i. Step down latency (duration for which the animal
stayed in SFZ).
ii. Step down error (number of attempts made to
come to shock zone).
iii. Total time spent in the shock zone.

Statistical analysis

Values reported are mean + SEM (number of animals).
The significance of difference with respect to controls was
evaluated using the Mann-Whitney U test. A probability
(P-value) level less than 0.05 was considered as significant.

Results

Antinociception, Anticonvulsant, Motor co-ordination,
Sedative-hypnotic potentiation and Anti-anxiety effects
of dried latex of the aerial parts of EP (250 mg/kg, 500
mg/kg and 1000 mg/kg) were evaluated in this study
and the effects were compared with vehicle control and
standard control.

Effect EP on Nociception

The antinociceptive activity of EP determined by using
Hot plate test, Tail flick test and Acetic acid induced
writhing was evaluated in three different doses of EP
(250, 500 and 1000 mg/kg). EP when administered at
three doses 250, 500 and 100 mg/kg showed analgesic
like activity in hot plate method. There was an increase
in latency of time and it was also dose dependant. The
dose of 1000 mg/kg showed statically significant (P<0.05)
prolongation of latency time as compared to vehicle
control group in hot plate test [Table 1, Figure 1]. The
effect of EP at 1000 mg/kg was comparable to that of
morphine. [Table 1, Figure 1] Similarly, results were
statistically indistinguishable at the three doses of EP (250,
500 and 1000 mg/kg) (P>0.05) as compared to morphine.

In the tail flick test model, there was little difference
between vehicle control treated and test drug treated

groups [Table 1, Figure 2]. Further, there were no
statistically significant differences among vehicle treated
group and EP treated groups [Figure 2, Table 1] and the
difference was also not significant compared to morphine
(P>0.05).

In Acetic acid induced writhing, EP significantly
(P<0.05) reduced the number of writhings produced
by administration of 0.6% acetic acid as compared to
vehicle treated group [Table 1, Figure 3]. EP elicited a
dose dependent inhibition of abdominal constrictions
as compared with the vehicle control group [Table 1,
Figure 3]. The inhibition produced by EP at 1000 mg/kg
was comparable to Indomethacin treated group [Table 1,
Figure 3] but was statistically indistinguishable (P>0.05)
as compared to indomethacin.

Table 1: Effect of EP on nociception

Groups of Hot-plate Tail-flick No. of

animals latency (sec) latency (sec) writhes

Vehicle 9.90 + 1.56 1.31 +0.10 99.67 +2.14
Standard control 19.66 + 2.51 1.56 + 0.09 21.17 £ 4.60
250 mg EP 13.36 + 1.83 1.46 +0.21 46.50 + 4.77
500 mg EP 12.21 +2.35 1.21 +0.09 32.00 + 3.30
1000 mg EP 17.53 + 3.12 1.51 +0.14 29.33 + 4.96

Values are expressed as (mean + SEM) from 6 animals in each group. Group
I: Vehicle control (Distilled water 10 mg/kg), Group |lI: Standard control, Group
Il EP (250 mg/kg), Group 1V: EP (500 mg/kg) and Group V: EP (1000 mg/kg)
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Figure 2: Responses of EP in Tail-flick test
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Effect of EP on convulsions: In MES test, treatment with
EP in three different doses reduced the number of
convulsions in animals, which suggests a protective effect
in mice against MES induced convulsions. The duration
of tonic hind limb extension in mice treated with EP was
significantly (P<0.05) less as compared to vehicle treated
group [Table 2, Figure 4]. EP was most effective at a dose
of 1000 mg/kg. The duration of tonic hind limb extension
with EP at 1000 mg/kg was close to that of Phenytoin
[Table 2, Figure 4]. Effects of EP at 250, 500 mg/kg and
1000 mg/kg is statistically indistinguishable (P>0.05) as
compared to Phenytoin at 10 mg/kg.

Table 2: Effect of EP on convulsion

Likewise, there was also an increase in the latency of
convulsions with the use of EP in three different doses
in PTZ induced seizure [Table 2]. EP in all three doses
significantly (P<0.05) increased the latency and decreased
the incidence of convulsions induced by PTZ seizures
[Table 2, Figure 5]. Also, effects of EP in three different doses
in PTZ induced seizures was statistically indistinguishable
(P>0.05) as compared to Valproic acid 300 mg/kg.

Effect of EP on motor co-ordination: Rota-rod tread mill
device was used to evaluate the effect on motor co-
ordination. Administration of EP in three different doses
did not induce significant (P>0.05) motor incoordination
[Table 3, Figure 6] as compared to vehicle control. But,

Groups of Duration of tonic Latency to results of EP in three different doses are statistically
animals hind limb extension convulsion

in MES (sec) in PTZ (sec)
Vehicle 13.33 £ 0.33 2.92 +0.21 Table 3: Effect of EP on motor co-ordination test
Standard control 0.50 + 0.50 23.50 + 4.27 Group of Endurance time Endurance time Endurance
250 mg EP 3.17 +£2.00 23.00 + 4.45 animals in 1 hr (sec) in1.5hr(sec) timein2hr
500 mg EP 117 +1.16 23.83 + 3.95 (sec)
1000 mg EP 1.00 + 1.00 25.67 + 4.33 Vehicle 51.33+4.34 54.00 + 3.50 57.67 +2.33
Values are expressed as (mean + SEM) from 6 animals in each group. Group Standard control 9.00 +1.63 26.50 £4.911  42.50 +3.43
I: Vehicle control (Distilled water 10 mg/kg), Group Il: Standard control, Group 250 mg EP 46.67 + 4.94 47.67 £+ 3.242 57.83+1.10
Ill: EP (250 mg/kg), Group IV: EP (500 mg/kg) and Group V: EP (1000 mg/kg) 500 mg EP 51.00 + 3.531 47.00 + 4.09 50.83 + 3.25

1000 mg EP 53.17 + 3.936 51.83+4.03 53.00 + 3.24
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Figure 6: Responses of EP in Motor co-ordination (Rota - rod) test,
*=P-value level < than 0.05
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significant (P<0.05) as compared to Diazepam (5 mg/kg)
except endurance time at 2 hr at doses of 500 and
1000 mg/kg.

Effect of EP on Pentobarbital induced sleeping time: Sedation
in rats was induced by i.p. administration of 40 mg/kg of
pentobarbital. EP in three different doses did not increase
total sleeping time as compared to vehicle control treated
group [Table 4, Figure 7].

Effect of EP on behavior models: In Open-field test, there
was no significant alteration (P>0.05) in the parameters
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Figure 7: Responses of EP in pentobarbital induced sleeping time,
*=P-value level < than 0.05

M No. of squares crossed
M Time spent in central square (sec)

M No. of rearings

& EP = Euphorbia pulcherrima

Figure 8: Responses of EP in Open-field test, *=P-value level < than
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Figure 9: Responses of EP in Passive avoidance test, Effects of
Euphorbia pulcherrima (EP) on experimental models

(number of squares crossed, time spent in central square
and number of rearing) with EPin three different doses as
compared to control group [Table 5, Figure 8] suggesting
that EP has no effect on anti-anxiogenic-like activity and
locomotion.

In passive avoidance test, no significant effects were seen
on step down latency, step down error and time spent
in shock zone [Table 6, Figure 9]. This result showed
that EP in three different doses did not have effect on
learning and memory.

Discussion

The present study demonstrates the neuropharmacological
effects of crude dried latex of Euphorbia pulcherrima (EP)
on mice and rats using various experimental models.

Antinociceptive, anticonvulsant, sedative-hypnotic and
anti-anxiety effects of crude dried latex of the aerial parts

Table 4: Effect of EP on pentobarbital induced

sleeping time

Groups of animals Total sleep time (min)
Vehicle 142.48 + 4.02
Standard control 284.87 + 3.96

250 mg EP 177.1 £4.99

500 mg EP 137.94 + 4.46
1000 mg EP 143.52 + 4.53

Values are expressed as (mean + SEM) from 6 animals in each group. Group
I: Vehicle control (Distilled water 10 mg/kg), Group |lI: Standard control, Group
Il: EP (250 mg/kg), Group IV: EP (500 mg/kg) and Group V: EP (1000 mg/kg)

Table 5: Effect of EP on open-field test

Group of No. of squares Time spent No. of rearing
animals crossed in central
square (sec)

Vehicle 105.17 +10.42  0.00 + 0.00 41.67 + 4.04
Standard control  164.50 + 28.01 0.50 = 0.50 45.00 £ 6.19
250 mg EP 28.015+18.47  0.00 +0.00 18.67 + 3.57
500 mg EP 91.33 +8.48 0.50 + 0.50 28.83 +4.26
1000 mg EP 97.83 + 6.32 0.00 + 0.00 40.83 + 3.41

Values are expressed as (mean + SEM) from 6 animals in each group. Group
I: Vehicle control (Distilled water 10 mg/kg), Group Il: Standard control, Group
Il: EP (250 mg/kg), Group IV: EP (500 mg/kg) and Group V: EP (1000 mg/kg)

Table 6: Effect of EP on passive avoidance test

Group of Step down Step down Time spent in
animals latency (sec) error (no.) shock zone (sec)
Vehicle 3.00+1.00 567x1.22 15.00 + 8.00
Standard control 58.00 +27.82 5.83 +1.13 15.25 +6.15
250 mg EP 2.67 £0.33 3.17 £0.70 37.00 + 10.01
500 mg EP 73.50 £27.16 6.5+ 1.057 4.00 £0.73
1000 mg EP 7.00 + 5.00 4.17 + 0.40 14.00 + 9.00

Values are expressed as (mean + SEM) from 6 animals in each group. Group
I: Vehicle control (Distilled water 10 mg/kg), Group II: Standard control, Group
11: EP (250 mg/kg), Group IV: EP (500 mg/kg) and Group V: EP (1000 mg/kg)
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of EP were evaluated in this study. The outcome of the
present study demonstrates that EP produces several
effects on the CNS.

In preliminary experiments, the toxicity of crude
extract of EP was tested, and judged from the high
doses (1500 mg/kg) tolerated without significant overt
mortality or signs of toxicity. It was estimated that
the doses used in the experiment may reflect the low
concentration of the active compound present in the
crude extract.

To our knowledge, this is the first report on the
neuropharmacological aspects of EP. However, there
are previous reports on the CNS depressing activity
of other related Euphorbia species. For example,
E. neriifolia leaf extract had anti-anxiety, anti-psychotic
and anticonvulsant action,® E. hirta was reported to
have sedative and anxiolytic effect,®”! and E. fisheriana
produced significant antiepileptic effect in patients
having intractable epilepsy.['”

In the present study, EP was studied for its antinociceptive
activity in both peripheral and central analgesic models.
The antinociceptive tests used in the present work were
chosen in order to test different nociceptive stimuli
namely thermal (hotplate), radiant (tail flick) and
chemical visceral nociceptive stimuli (acetic acid). It
was essential to employ more than one test to confirm
the antinociceptive action because it has been shown
that some ‘false positive” activity can be observed with
agents that are not normally considered as analgesic.*”
It was found that EP crude dried extracts administered
in three doses (250, 500 and 1000 mg/kg) were effective
in producing analgesic activity in hot plate test but
statistically not significant compared to vehicle control.
In the tail flick model, analgesic activity was not seen.
In acetic acid induced writhing, EP (250, 500 and 1000
mg/kg) significantly reduced the number of writhings
in acetic acid test. Further, EP also produced a dose
dependent inhibition of abdominal constrictions. The
intensity of antinociceptive effect of EP at 1000 mg/kg
dose was similar to that of indomethacin (20 mg/kg, PO)
in the acetic acid model.

Pain is a subjective experience, which is difficult to
define exactly. Pain is distinguished as two types,
peripheral and neurogenic/central pain which may
involve the following pathological states: peripheral
nociceptive afferent neurons, which are activated
by noxious stimuli and central mechanism, which is
activated by afferent input pain sensation.” The hot
plate and tail flick tests are considered to be selective
for opioid-like compounds, which are centrally acting

analgesics in several animal species.” The increase in
the reaction time of the mice on the hot plate following
administration of the extracts suggests that the extracts
possess central analgesic activity. The suppression of the
acetic acid-induced writhing suggests, however, that the
extracts may act via local peritoneal receptors.?] The
intraperitoneal injection of acetic acid produces pain
through the activation of chemosensitive nociceptors
or irritation of the visceral surface, thereby leading to
the liberation of bradykinin, histamine, prostaglandins
and serotonin. Acetic acid causes inflammatory pain
by inducing capillary permeability®™ and liberating
endogenous substances that excites pain nerve endings. !
Nonsteroidal anti-inflammatory drugs (NSAIDs) can
inhibit cyclooxygenase enzyme (COX) in peripheral
tissues and, therefore, interfere with the mechanism of
transduction of primary afferent nociceptors.*!

The extract inhibited the pain induced by acetic acid
which indicates that EP act through both mechanisms,
i.e. central, as well as peripheral analgesics.!**!
Therefore, it can be inferred that the extract may have
produced antinociception via both central and peripheral
mechanisms.

However, the mechanism of this action has not been
investigated here. It is not known whether this action is
opioid-like in nature and/or involves acetylcholine or other
agents. The use of selective antagonists (e.g. Naloxone
or Atropine) might delineate this. The mechanism of
analgesic effect of EP in acetic acid induced writhing
could be due to blockade of the effect or the release of
endogenous substances that excites pain nerve endings
similar to that of indomethacin and other NSAIDs.?>]

‘False positive” activity has been reported in acetic acid
induced writhing test.™ The three tests used did not
confirm the antinociceptive action of EP. It is possible
that the extract contained several chemical constituents
that exert more than one action via different mechanisms.

To evaluate anticonvulsive properties of EP, PTZ
induced seizure and MES models were used. PTZ
is the most frequently used substance, as well as an
acute experimental model, in preliminary screening to
test potential anticonvulsant drugs.®* PTZ is believed
to exert its action is by acting as an antagonist at the
y-aminobutyric acid type A (GABA ) receptor complex.*’]
Drugs protecting against tonic-clonic seizures induced
by PTZ are considered to be useful to control myoclonic
and absence seizures in humans.*”! Ethosuximide,
a blocker of T-type Ca* currents, can prevent PTZ-
induced seizures and is effective in controlling absence
epilepsy, most commonly in childhood.*!! The drugs
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which inhibit the MES induced seizures mostly inhibit
the sodium current and blocks the repetitive firing of
neurons.* It has often been stated that seizures induced
by PTZ, can be blocked by drugs that enhance GABA
receptor-mediated inhibitory neurotransmission, such
as benzodiazepines and phenobarbital. 34

In the present study, EP statistically significant inhibited
the MES induced seizures and PTZ induced seizures in
mice. This may suggest that the anticonvulsant action
of EP is mediated through the GABA A/benzodiazepine
receptor complex. The formulation may act by increasing
GABA concentration in the brain because PTZ is a known
GABA , receptor antagonist.”! The benzodiazepine site
in the GABA, receptor and even T type Ca* currents
could be targets for future studies to know mechanisms
of action of the EP extract and/or its components. In our
experiment, the extract of EP replicated the effect of this
antiepileptic drug delaying the presence of seizures and
reducing tonic convulsions and mortality.

The prolongation of the onset time of PTZ convulsions
by EP extract indicates anticonvulsant effect of the
plant, which again involves the inhibition of excitatory
mechanisms in the CNS, although the parameters i.e.
onset time of convulsions, decreased duration of tonic
clonic convulsion used for evaluation of anticonvulsant
activity in the present study are not conclusive. However,
it gives a preliminary indication about the anticonvulsant
effect of EP extract. Further studies are needed to answer
questions like the differential effects on tonic and clonic
convulsions; effect on mortality following the PTZ
induced convulsions and preventive effects of the plant
on convulsions during chronic administration.

Conclusion

In conclusion, this study evaluated various central
nervous system effects of Euphorbia pulcherrima crude
dried extracts administered in three doses (250, 500
and 1000 mg/kg) using various animal models. This is
in our knowledge, the first experimental study for EP
to characterize its neuropharmacological profile. But a
few isolated studies for other Euphorbia species have
also been reported. This study showed EP crude dried
extracts to possess anticonvulsant and antinociceptive
properties but no effect on models of motor co-ordination
and anxiety (open field test and passive avoidance test).
This study provides evidence supporting anticonvulsive
properties of other related Euphorbia species.

There is a need for more precise studies to determine
and separate the active compounds and elucidate their

mechanisms of action where possible. So, further studies
are needed to determine the exact mechanism(s) of action
for anticonvulsant and antinociceptive action of the
various compounds in the crude extract of EP.
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