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ABSTRACT
Euphorbia hirta is a very popular herb amongst practitioners of traditional herbal medicine for its
hypotensive, tonic, antipyretic, antiinflammatory, hypoglycemic and sedative activities. Moreover it is also
used in different systems of medicine in the treatment of diarrhoea, bronchitis, skin diseases, fever,
analgesic, gastrointestinal disorders, vomiting, wound healing, respiratory diseases and pulmonary
disorders etc. Thus the aims of present study to assess the neuropharmacological activity of whole plant
extract and characterized active constituents in rodent models of neurological disorders. The animals were
treated with ethanolic extract, methanolic fraction and isolated compound; EH-1 (β-Stigmasterol
glucoside), and anticonvulsant effect were evaluated against; Strychnine induced convulsion in mice;
pentylenetetrazole (PTZ) induced seizure in mice; and maximal electroshock induced seizure in mice. The
motor co-ordination, nootropic and anxiolytic activity was assessed in rats using rota rod and cook’s pole
climb apparatus and elevated plus maze respectively. The methanolic fraction has shown significant
anticonvulsant, locomotor, nootropic and anxiolytic activity. However the isolated compound has not
shown significant neuropharmacological activity. In conclusion the methanolic fraction and ethanolic
extract (150 mg/kg p.o.) have shown significant neuropharmacological activities that could be the
abundance of antioxidant constituents viz glycoside, flavonoids and phenolic compounds however isolated
compound β-Stigmasterol glucoside did not shown significant effect.
Keywords: Euphorbia hirta, locomotor, anticonvulsant, nootropic, anxiolytic activity.

1. Introduction
Euphorbia hirta L. belongs to the family Euphorbiaceae, an herbaceous wild plant native to
Australia, is now very common in all tropical countries and has been widely used in traditional
medicine in Asia, the Middle East, Africa and the Caribbean, where 183 vernacular names have
been recorded [1]. It is a small, erect or ascending annual herb reaching up to 50 cm, with hairy
stems. The leaves are opposite, elliptical, oblong or oblong-lanceolate, with a faintly toothed
margin and darker on the upper surface. The flowers are small, numerous and crowded together
in dense cymes about 1 cm in diameter. The fruits are yellow, three-celled, hairy, keeled
capsules, 1-2 mm in diameter, containing three brown, four-sided, angular, wrinkled seeds. The
plant has been recommended for various therapeutic indications in traditional medicine, like
hypotensive, tonic, antipyretic, antiinflammatory, hypoglycemic and sedative activities [2-11].
Chemical composition of E. hirta has been widely studied and a review has been previously
published [12].
The plants of this genus Euphorbia contain many kinds of secondary metabolites which may be
grouped into three main classes of compounds, namely terpenes (diterpenes, triterpenes and
sesquiterpenes), phenolic derivatives (flavonoids, coumarins, acetophenones, lignans) and some
alkaloids. More than 120 species of the genus have been studied for their chemical constituents,
many of which have yielded several new classes of diterpenoid and triterpenoid skeleton. Some
of the unusual diterpenoids are exemplified by euphorcinol isolated from E. tirucalli [13],
enukokurin isolated from E. lateriflora [14], kansuiphorin A and B isolated from E. kansui [15].
Thus the present investigation was undertaken to determine the possible neuropharmacological
effects like anticonvulsant, anxiolytic and antidepressant. The aerial parts of plant are well
investigated for chemical information [16]. The chemical compound isolated from the plant
include euphorbianin, leucocyanidol, camphol, quercitrin and quercitol [17, 18], gallic acid,
myricitrin, 3,4-di-O-galloylquinic acid, 2,4,6-tri-O-galloyl-Dglucose, 1,2,3,4,6-penta-O-galloylβ-D-glucose [19, 20], euphorbins A, B, C, D, E [21], β-amyrin, 24-methylenecycloartenol and βSitosterol [22].
~ 138 ~

Journal of Pharmacognosy and Phytochemistry

Mice of either sex (n=6) were randomly distributed to control
group (saline 0.9%w/v, 10 ml/kg, p.o.), Ethanolic freeze dried
extract (Et Ext 50, 100 and 150 mg/kg, p.o.), freez dried
methanolic fraction (MeOH Fr 100 mg/kg, p.o.), isolated
compound (EH-1 20 mg/kg, p.o) groups. Strychnine
hydrochloride (4 mg/kg, i.m.) was administered 30 min after
treatment, and onset to tonic convulsion and number of mice
showing tonic convulsion as well as mortality was recorded.
Pentobarbitone 40 mg/kg, i.p. was used as a reference [23].

2. Experimental
2.1 Materials and Methods
All chemicals and reagents were obtained from SD Fine-Chem
Ltd., Mumbai and were of analytical reagents (AR) grade.
Silica gel (60-120) mesh and silica gel-G were used for
column chromatography and thin layer chromatography
respectively. Melting point was determined on Perfit m.p.
apparatus and was uncorrected. Infra-red (IR) spectra were
recorded on Hitachi-270. 1H NMR spectra were recorded on
Bruker DRX-400 (400 MHz FT-NMR) using, CDCl3 and
DMSO-d6 as solvent and TMS as internal standard. 13C NMR
spectra were recorded on DRX-400 (400 MHz FT-NMR) with
TMS as internal standard in 5mm spinning tubes at 27 oC.
Mass spectra (MS) were scanned by effecting Electron Impact
(EI) ionization at 70 eV on a JEOL-JMS-DX 300 and FAB on
JEOL SX 120/DA-6000 instrument equipped with direct inlet
probe system.

2.6.2 Pentylenetetrazole (PTZ)-induced convulsion
Pentylenetetrazole (PTZ) was used at a dose of 60 mg/kg
intraperitoneally (i.p). The Swiss albino mice animals were
divided into seven group having six mice in each group,
treated with normal saline (0.9%w/v, 10 ml/kg, p.o) served as
control, Ethanolic freeze dried extract (Et Ext 50, 100 and 150
mg/kg, p.o.), freeze dried methanolic fraction (MeOH Fr 100
mg/kg, p.o.), isolated compound (EH-1 20 mg/kg, p.o) groups.
Thirty minutes later, seizures were induced by the i.p
administration of 60 mg/kg of PTZ. The following parameters
were observed during the first 30 min: severity of convulsions,
percentage of death per group, percentage of animals which
developed seizures per group, latency for death and latency to
the first convulsion. The assessment was based on the method
of Vohora et al., [24] and Fisher [25] which is based on the
modification in the method of Snead [26] and Swinyard et al.
[27]
.

2.2 Plant Material
The whole plant of E. hirta L. was collected from the Jamia
Hamdard campus, New Delhi and was authenticated by the
taxonomist Prof. Dr. M. P. Sharma, Department of Botany,
Faculty of Science, Jamia Hamdard, New Delhi, India. The
voucher specimen (EH-17) of the plant has been kept in the
laboratory of Jamia Hamdard for future reference.
2.3 Isolation and characterization of compound
The plant material (3 kg) was dried and crushed to coarse
powder and then successively extracted with methanol using
cold percolation method till completely exhausted. The crude
extract was dried under reduced pressure to get 435 gm of
crude extract. Then it was fractionated with petroleum ether,
chloroform and methanol to get mass of 85.0, 165.0, and 190.0
g respectively. 100 mg of methanol fraction was dissolved in
little methanol and adsorbed on the silica gel (60-120 mesh)
for the preparation of slurry. It was then dried, packed on the
top of silica gel column packed in petroleum ether. The
column was then eluted with petroleum ether, chloroform and
methanol successively in the order of increasing polarity for
the isolatation of compound.

2.6.3 Maximal Electroshock Seizure test (MES)
The MES is a model used for generalized tonic-clonic
seizures. It is highly reproducible with consistent endpoints.
The behavioural and electrographic seizures generated in this
model are consistent with the human disorder [27]. In this
method the maximal seizures were induced by the application
of electrical current to the brain via ear clip electrodes with the
help of instrument electroconvulsiometer (Hicon, India). The
stimulus parameters for mice were 45 mA in a pulse of 60 Hz
for 200 ms.
Swiss albino mice (female) were pre-screened 24 h before and
divided into seven group having six mice in each group and
treated with PEG 1ml/kg, (b.w) served as control, ethanolic
freeze dried extract (Et Ext 50, 100 and 150 mg/kg, b.w), freez
dried methanolic fraction (MeOH Fr 100 mg/kg, b.w), isolated
compound (EH-1 20 mg/kg, b.w) and Phenytoin (PHT) 20
mg/kg, b.w. Test solution of all extracts and drugs was
prepared in 30 % v/v polyethylene glycol 400 (PEG) and
administered intraperitoneally (i.p) 30 minutes before the test.
The abolition of hind limb tonic extensor of the seizure in half
or more in the animals is defined as protection.

2.4 Animals
Swiss albino mice, weighing between 25 and 30 g, were used
for anticonvulsant activity. Albino wistar rats of either sex
weighing 180-250 g were used for motor incoordination,
nootropic and anxiolytic activity. The animals were kept in
polypropylene cages under standard conditions (12-h light and
12-h dark cycles; 25 ±2 ˚C temperature) and had a free access
to commercial pellet diet and water ad libitum. The protocol
was approved by the Institutional Animal Ethics Committee
(IAEC) of Hamdard University (Proposal number: 461). All
experiments were performed during the daytime and utmost
care was taken to ensure that animals were treated in the most
humane and ethically acceptable manner.

2.7 Motor coordination activity
Wistar albino rats were trained to maintain balance for 2 min
on the rod rotating at the speed of 25 rpm. Only those rats
which could balance themselves were selected for the study.
Each rat was placed individually on the rota rod and the total
number of falls within 2 min was noted, which was considered
as the basal reading. Subsequently, the animals were divided
into seven groups, each consisting of six animals. One hour
following the administration of vehicle (control group) 2%
Acacia suspension (10 ml/kg, p.o.), Ethanolic freeze dried
extract (Et Ext 35, 70 and 105 mg/kg, p.o.), freeze dried
methanolic fraction (MeOH Fr 70 mg/kg, p.o.), isolated
compound (EH-1 20 mg/kg, p.o) and diazepam (2 mg/kg, p.o.,

2.5 Drugs and treatment
PTZ and Strychnine was procured from Sigma (St Louis, MO,
USA) and was used to obtain convulsion. Pentobarbitone was
obtained as a gift sample from Ranbaxy Research Laboratory,
Gurgaon, India. 30% polyethylene glycol 400 (PEG 400) were
procured from S.D fine, India.
2.6 Anticonvulsant Activity
2.6.1 Strychnine-induced convulsion
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positive control group), the rats were again placed on the rota
rod and the number of falls per 2 min were recorded [28-30].

The maze consisted of two opposite open arms (50 cm×10
cm), crossed with two enclosed arms of the same dimensions
with walls 40 cm high. The arms were connected with a
central square, 10 cm×10 cm to give the apparatus a plus sign
appearance. The maze was elevated 70 cm above the floor in a
dimly lit room [33]. Rodents have a natural aversion for high
and open spaces and prefer enclosed arms, which have a
burrow like ambience and therefore spend greater amount of
time in the enclosed arm. When exposed to the novel maze
alley, the animals experience an approach-avoidance conflict,
which is stronger in the open arm as compared to the enclosed
arms.
The animals were divided into seven groups, each group
consisting of six animals. The control group received vehicle
2% Acacia suspension (10 ml/kg, p.o.), Ethanolic freeze dried
extract (Et Ext 35, 70 and 105 mg/kg, p.o.), freez dried
methanolic fraction (MeOH Fr 70 mg/kg, p.o.), isolated
compound (EH-1; 20 mg/kg, p.o) and diazepam (2 mg/kg,
p.o., positive control group) was administered to the different
groups of animals. One hour after the administration of
different extracts and drugs to respective groups, each rat was
placed individually at the corner of an open arm and observed
for a period of 5 min [34]. The animals were observed for;
preference for open arm as first entry, number of open arm
entries and duration of stay in the open arm. Increased
exploratory activity in the open arm was an indication of
anxiolytic activity.

2.8 Nootropic activity using Cook’s pole apparatus
The nootropic activity was assessed by using Cook’s pole
apparatus (Hichon, India), which uses the conditioned
avoidance response as an index for evaluation of nootropic
activity. The apparatus consisted of a sound proof
experimental chamber, with a grid floor, which could be
electrified and with a provision for a buzzer tone. A wooden
pole, screwed onto the inner surface of the lid of the chamber
acts as the shock free zone. In the assessment of nootropic
activity, the stimulus provided was a foot shock of 6 mA given
for a period of 10 s from the electrified grid floor. Rats were
initially trained to escape the foot shock by climbing on to the
pole, i.e. the shock free zone and only those rats, which could
climb the pole and escape the foot shock were included in the
study [31, 32].
The animals were divided into seven groups, each group
consisting of six animals. The control group received 2%
Acacia suspension (10 ml/kg, p.o.), Ethanolic freeze dried
extract (Et Ext 35, 70 and 105 mg/kg, p.o.), freez dried
methanolic fraction (MeOH Fr 70 mg/kg, p.o.), isolated
compound (EH-1, 100 mg) and piracetam (positive control
100 mg/kg, p.o.) were administered to the rats for a period of 7
days. The notropic activity was evaluated at the end of 1st, 3rd
and 7th day post treatment. On the day of evaluation, 1 hour
post administration the acquisition trial (AT) was conducted
and 24 h later the animals were subjected to the retention trial
(RT). The acquisition trial consisted of 10 trial sessions
interspersed with an interval of 30 s. During each trial the rats
were allowed to explore the apparatus for 10 s, followed by a
buzzer tone of 50 Hz (conditioned stimulus) for 10 s. This was
followed by the foot shock for 10 s. The animal learns to
associate the buzzer tone with the impeding foot shock and is
capable of avoiding the foot shock on hearing the buzzer. The
percent avoidance responses (AR) for the 10 trials were
computed. RT comprising of 10 trials was carried out after 24
hr post-treatment and the number of AR in 10 trial sessions
was computed.

2.10 Statistical analysis
The results were analysed by ANOVA followed by Dunnett’s t
test. Statistical analyses were performed using Graph pad
Prism 3.0 (San Diego, CA, USA). P values <0.05 were
considered as statistically significant.
3. Results and Discussion
3.1 Isolation of Constituent
Elution of column with CHCl3-MeOH (1-2%) yielded
compound EH-1, which was further recrystallised in CHCl3MeOH (1:1) to give the compound EH-1 (400mg) as white
crystal. The Rf value of isolated compound was 0.53 (CHCl3Pet. Ether, 6:4). Further the structure of the isolated compound
was elucidated by IR, UV, NMR and mass spectroscopy (table
1, Figure 1).

2.9 Anxiolytic activity in rats using the elevated plus maze
Elevated plus maze is the simplest apparatus to study
anxiolytic response of almost all types of anti-anxiety agents.
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Fig 1: Chemical structure of β-Stigmasterol glucoside
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Table 1: Compounds isolated from the whole plant of E. hirta.
Compound
Name
β-Stigmasterol
glucoside

Code
EH-1

m.p.
(oC)
254256 oC

Mol. Formula
Mol. Wt.
C35H59O6
574

IUPAC Name
Stigmast-5-en-3-O--Dglucopyranoside

EIMS (probe) 70 eV, m/z % (rel. int): 574 (M+ C35H59O6)
(30), 301 (20), 367 (22), 255 (25), 255 (11), 177 (15), 163
(26), 159 (18).

IR (KBr): νmax 3433 (OH), 2960 (CH3), 2850 (CH2), 1463,
1062 (C-O), 810 (C=C), 728, 719 cm-1
1D and 2D NMR (CDCl3): Table 2
UV: λmax 244, 204 (sh) nm.

Table 2: 1D and 2D NMR spectral data of β-Stigmasterol glucoside
Position

1

H NMRa

13

1

C- NMR /
HMQC

H-1H
COSY

DEPTb

HMBCc
2JCH

3JCH
C-3, Me19
C-3, Me19

1a

1.18 ddd (16.0, 9.5, 5.3)

37.2 t

H-1b, H2-2

CH2

C-2, C-10

1b

1.65 ddd (16.0, 8.5, 4.5)

-

H-1a, H2-2

-

C-2, C-10

2a

1.44 ddd (15.0, 8.5, 4.5)

31.6 t

CH2

C–1, C–3

C–10, C-5

2b

1.75 m

-

-

C–1, C–3

C–10

CH

C–2, C–4

C-5

H-2b, H-3,
H2-1
H-2a, H-3,
H2-1)
H2-2, H2-4

4a
4b
5

3.52 dddd (5.2, 4.4, 5.6,
8.8) W1/2= 16 Hz
1.99 dd (11.5, 12.5)
2.08 ddd (12.5, 6.5, 5.0)
-

42.2 t
140.7 s

H-4b, H-3
H-4a, H-3
-

CH2
C

C–3, C–5
C–3, C–5
-

6

5.35 t (6.0)

121.7 d

H2-7

CH

C-5, C-7

7a
7b
8

1.67 m
1.16 m
1.12 m

33.9 t
31.9 d

H-7b, H-6
H-7a, H-8
H-7a, H-9

CH2
CH

9

0.78 m

50.1 d

H-8, H2-11

CH

10

-

36.1 s

C

11a

1.27 ddd (15.0, 9.5, 4.0)

21.1 t

CH2

C-9, C-12

C-8, C-13

11b

1.29 ddd (15.0, 6.5,5.0)

-

H-9, H-11b,
H2-12
H-9, H-11a,
H2-12

C-6, C-8
C-6, C-8
C-9, C-7
C-8, C-10,
C-11
-

C-6
C-2
C-10, C-8,
C-4
C-5
C-9
C-6, C-10
C-7, Me19
-

-

C-9, C-12

C-13

12a

1.82 m

39.7 t

H2-11

CH2

C-11

12b

1.84 m

-

H2-11

-

-

13

-

42.2 s

-

C

14

0.87 m

56.7 d

H-8, H2-15

CH

C-8, C-15,
C-13

1.82 m

24.2 t

1.84 m

-

16a

0.94 ddd (13.0, 6.5, 3.5)

28.2 t

16b

1.84 m

-

17

2.08 ddd (9.0, 8.5)

56.1 d

H2-16, H-14,
H-15a
H-14, H15a, H2-16
H-16b, H17, H2-15
H-16b, H17,
H2-16, H-20

18

0.68 s

11.9 q

19

1.0 s

19.3 q

3α

15a
15b

71.8 d
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C-13, Me18, C-14
Me-18,
C-14
C-16

CH2

C-14, C-16

C-8, C-17

-

C-14, C-17

C-8

CH2

C-15, C-17

C-14

-

C-15, C-17

C-13

CH

C-20, C-13

-

CH3

C-13

-

CH3

C-10

C-16
C-12, C17,
C-14
C-1, C-5,
C-9
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H-17, Me21, H2-22
H-20
H-20, H2-23,
H-20b

-

0.90 m
0.93 m

26.09 t
-

24

0.78 m

45.8 d

25

1.47 septet (W1/2=24.7)

29.1 d

26
27
28a
28b
29

0.82 d (6.0)
0.80 d (6.0
1.15 ddd (14.0, 10.5, 8.0)
1.20 ddd (14.0, 7.5, 10.5)
0.84 d (6.0)

19.7 q
19.0 q
23.0 t
11.8 q

20

1.16 m

36.1 d

21

0.91 d (5.2)

18.7 q

22a

1.12 m

33.9 t

22b

1.74 m

23a
23b

CH3

Me-21, C17, C-22
C-20

C-17, C-22

CH2

C-20, C-23

Me-21

H-20, H2-23

-

C-20

H2-22, H2-24
H2-22, H2-24
H-25, H2-23,
H2-28
H-24, Me26, Me-27
H-25
H-25
H-24, Me-29
H-24, Me-29
H-28

CH2
-

C-24, C-22
C-24, C-22

C-25,
C-20, C-24
C-25, C-20
C-25, C-20

CH

C-25, C-28

C-29

CH

CH
CH3
CH3
CH2
CH3

C-24, Me26, Me-27
C-25
C-25
C-24, C-29
C-24, C-29
C-28

C-23

C-27
C-26
C-25
C-25
C-24

spinal cord and brainstem reflexes of glycine [35]. The
anticonvulsant activity of methanolic extract could be due to
its antioxidant and abundance of polyphenolic compounds
which is incongruent with the earlier antioxidant findings of
methanolic and aqueous extract of leaves, flowers and roots of
E. hirta [36]. Although the exact antiepileptic mechanism of E.
hirta observed in the present study is not clear. The
experimental and clinical evidences suggest that inflammation
and neurogenesis seem to be common factors contributing to
the development of epilepsy [37]. The anti-inflammatory
activity of E. hirta has been extensively reported in
experimental studies [38]. Moreover, the anti-inflammatory
effect E. hirta also contribute to the anticonvulsant activity as
observed in the present study.

3.2 Strychnine-induced seizures
Ethanolic extract in graded dose as well as, methanolic
fraction of ethanolic extract were showed a dose-related delay
of the onset to tonic convulsion caused by strychnine. Even if
it was unable to prevent convulsion and inhibition of mortality
was also observed with 150 and MeOH 100 mg/kg. The
ethanolic extract (150 mg) and MeOH 100 mg showed
significant (p< 0.05) delay in onset of tonic convulsions.
However, the isolated compound EH-1 40mg and Et Ext (50
and 100 mg) failed to delay convulsion (Table 3). Only
treatment group Et Ext 150 mg and MeOH 100 mg showed
anticonvulsant effect by delaying seizure produced by
strychnine which indicates that it might produce its central
depressant action as consequence of its glycinergic
transmission, since strychnine antagonizes the inhibitory

Table 3: Effect of Euphorbia hirta extract, fraction and their isolated compound on Strychnine induced seizure in mice.
S.
Treatment/ Group
Onset of tonic
Mice showing
Mice Showing Mortality
No.
(mg/kg)
convulsion (min.)
convulsion
(within 24hr)
1.
Control
2.8 ± 0.52
6/6
6/6
2.
Et Ext 50mg
3.13 ± 0.67
6/6
5/6
3.
Et Ext 100mg
5.43 ± 0.74
6/6
6/6
4.
Et Ext 150mg
7.67 ± 3.86*
5/6
4/6
5.
MeOH Fr 100mg
7.5 ± 5.89*
4/6
3/6
6.
EH-1, 0mg
2.71 ± 0.79
6/6
6/6
7.
Pentobarbitone 40 mg
NC
2/6
1/6
Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6); NC=No convulsion;
* p< 0.05 when compared with control, significant by ANOVA followed by Dunnett’s t-test.
previous report that hydroalcoholic extract of Emblica
officinalis Gaertn shown antiepileptic, antioxidant and
alleviation of cognitive impairment in PTZ treated rats [40].

3.3 PTZ-induced seizures
As shown in table 4, all doses of Et Ext (50, 100, 150 and
MeOH Fr 100 mg increased the latency to the first convulsion
and diminished the severity of convulsions. Only at doses of
Et Ext 100, 150 and MeOH Fr 100 mg decreased the
percentage of animals developing convulsions as well as
decreased the number of deaths in these groups. The isolated
compound, EH-1 40 mg did not show any significant effect on
convulsion (p > 0.05). The present data indicates that PTZ at
convulsant dose induce oxidative stress as reported by Obay et
al., [39].
The anticonvulsant effect of E. hirta is due to its antioxidant
constituents of the extract. These findings are in line with the

3.4 Maximal Electroshock (MES)-induced seizure
In the MES-seizures test (Table 5), all doses of Et Ext (50,
100, 150 and MeOH Fr 100 mg increased the latency to the
first convulsion and diminished the severity of convulsions.
Only at doses of Et Ext 100, 150 and MeOH Fr 100 mg
decreased the percentage of animals developing convulsions as
well as decreased the number of deaths in these groups. The
isolated compound, EH-1 40 mg did not show any significant
effect on convulsion (p > 0.05). MES induced seizure can be
~ 142 ~
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phenolic compounds [41]. Moreover, flavonoids and important
class of natural compounds have demonstrated CNS activities
such as affinity for GABAA receptors and anticonvulsant
effect [42].

prevented either by drugs that inhibits voltage-dependent Na+
channels or by drugs that block glutaminergic receptors such
as felbamate. The anticonvulsant effect of E. hirta against
MES induced seizure is due to presence of flavanoids and

Table 4: Effect of Euphorbia hirta extract, fraction and their isolated compound on PTZ-induced seizure in mice.
Development of
No. of clonic
No. of death/
Convulsion
convulsion
group
(%)
(in 30 min.)
(30 min.)
1.
Control
3.23 ± 0.81
100
5.67 ± 1.21
4/6
2.
Et Ext 50mg
4.8 ± 0.84
100
4.67 ± 1.21
3/6
3.
Et Ext 100mg
7.17 ± 0.84**
66.67
4.17 ± 1.17
2/6
4.
Et Ext 150mg
14.55 ± 1.49**
50
2.33 ± 0.87**
1/6
5.
MeOH Fr 100mg
15.28 ± 1.72**
50
2.5 ± 1.05**
2/6
6.
EH-1, 20mg
3.85 ± 0.831
100
5.5 ± 1.05
3/6
7.
VPA 300mg (i.p)
> 30
00
0.67 ± 0.82
0/6
Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6); VPA, Valproic acid.
** p<0.01, when compared with control (PTZ), Significant by ANOVA followed by Dunnett’s t-test.
S.
No.

Treatment
(mg/kg, p.o)

First convulsion
latency (Min.)

Table 5: Effect of Euphorbia hirta extract, fraction and their isolated compound on Maximal Electroshock (MES)-induced seizure in mice
Treatment
Protection from HLE
Latency of HLE
Duration of HLE
(mg/kg, i.p)
(%)
(Sec)
(Sec)
1.
Control (PEG)
00
1.93± 0.22
35.98± 4.36
2.
Et Ext 50mg
33.33
5.63 ± 0.95
19.6 ± 3.04**
3.
Et Ext 100mg
50.0
4.21 ± 0.66
27.16 ± 4.11
4.
Et Ext 150mg
66.66
8.6 ± 1.11**
21.41 ± 2.2*
5.
MeOH Fr 100mg
83.33
16.08 ± 2.48**
11.26 ± 2.96**
6.
EH-1, 20mg
00
0.0 ± 0.0
0.0 ± 0.0**
7.
PHT 20mg
100
No HLE
No HLE
Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6); HLE, Hind limb extention; PHT, Phenytoin.
* p<0.05, ** p<0.01, when compared with control (PTZ), Significant by ANOVA followed by Dunnett’s t-test.
S. No.

treated group showed significant (p < 0.01) increase in the
number of falls (12.67) as compared to the control (Table 6).
In our experimental findings, the extracts did not demonstrate
any effect on the muscle coordination, as indicated by the
findings with respect to the rota rod model.

3.5 Motor in coordination (muscle relaxant activity)
There was no increase in the number of falls within 2 min;
after treatment of the animals with vehicle 2% Acacia
suspension, Et Ext (35, 70 and 105 mg), MeOH Fr 70 mg,
isolated compound EH-1 20 mg. However, the diazepam

Table 6: Effect of extracts, fraction as well as isolated compound of Euphorbia hirta and diazepam on muscle-relaxant activity in rats, using rota rod
apparatus
S. No.

Treatment/ Group (mg/kg, p.o)

1.
2.
3.
4.
5.
6.
7.

Control
Et Ext 50mg
Et Ext 100mg
Et Ext 150mg
MeOH Fr 100mg
EH-1, 20mg
Diazepam 2mg

Number of falls in 2 min
Basal Reading
After Treatment
6.33 ± 0.82
5 ± 1.55
6.83 ± 1.17
5.83 ± 1.17
5 ± 0.89
6 ± 1.26
4.83 ± 1.47
6 ± 1.26
6.5 ± 0.84
4.17 ± 1.72
4 ± 1.41
4 ± 1.41
5.33 ± 1.21
12.67 ± 2.81**

Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6).
** p< 0.01 when compared with control (PTZ), Significant by ANOVA followed by Dunnett’s t-test.

retention trial (RT) as compared to the control group. Hence,
the drug administration was further increased to 7 days and the
AT was performed on the end of the day of drug
administration and 24 h later the RT was conducted.
Pretreatment with Et Ext 70 mg for 7 days have significantly
(P<0.05) increased the avoidance response in acquisition
(41.70%) and in retention (46.7%) trial as compared to control

3.6 Nootropic activity using Cook’s pole apparatus
A single day treatment did not produce an increase in
avoidance responses (AR) in the acquisition and retention
trials and also there is no significant increase in AR in the
acquisition trial (AT) on day three. However, on day three the
MeOH Fr 70mg and piracetam treated groups demonstrated an
significant (P < 0.01) increase in the number of AR during
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group. The treatment group, Et Ext 105 mg, MeOH Fr 70 mg
and standard drug Piracetam 100 mg also produced significant
(P < 0.001) increase in the number of AR as compared to the
control; 46.7, 55, 66.7% and 60, 63.3, 75% AR in the
acquisition and retention trials respectively. The Et Ext 35 mg
and isolated compound EH-1, 100mg when administered for 7
days, failed to produce a significant increase in the AR; 28.3
and 40% (P > 0.05) in the acquisition trial (AT); 30.0 and
36.7% (P > 0.05) in the retention trial (RT) as compared to the
26.7 and 28.3% of control animals in AT and RT, respectively
(Table 7).
Our findings indicated only group treated with Et Ext 105mg
and MeOH 70 mg demonstrated a significant improvement in
the acquisition and retention of memory of the learned task as

was seen by the increase in the percent avoidance responses,
thus demonstrating nootropic activity. This facilitatory effect
on learning and memory was observed only after 7 days
treatment. This probably may be attributed to the involvement
of neurotransmitters since the building of memory is
augmented only when the levels of neurotransmitters are
attenuated on repeated administration of the extracts. There is
ample evidence demonstrating that the central cholinergic
system, serotonergic transmission and noradrenaline function
play a vital role in the cognitive function of the brain [43-45].
However, in our experimental investigations neither Et Ext (35
mg) nor the isolated compound EH-1 demonstrated any effect
on learning and memory. This could be due to the difference
in the nature of the constituents.

Table 7: Effect of extracts of Euphorbia hirta and piracetam on nootropic activity in rats when administered for 3 and 7 days using
Cook’s pole apparatus
Percentage avoidance response in AT
Percentage avoidance response in RT
Treatment
(mean ± S.E.M)
(mean ± S.E.M)
Group
(mg/kg, p. o)
Day 3
Day 7
Day 3
Day 7
Control (10
1.
30 ± 8.94
26.67 ± 5.16
31.67 ± 7.53
28.33 ± 7.53
ml/kg)
2.
Et Ext 35
30 ± 6.32
28.33 ± 7.53
33.33 ± 12.11
40 ± 12.65
3.
Et Ext 70
33.33 ± 10.33
41.67 ± 7.53*
40 ± 8.95
46.67 ± 10.33*
4.
Et Ext 105
35 ± 10.49
46.67 ± 12.11**
48.33 ± 11.69
60 ± 8.94**
5.
MeOH Fr 70
36.67 ± 12.11
55 ± 10.49**
56.67 ± 12.11**
63.33 ± 12.11**
6.
EH-1, 100
31.67 ± 7.53
30 ± 8.94
33.33 ± 10.33
36.67 ± 12.11
7.
Piracetam-100
40 ± 8.94
66.67 ± 8.16**
56 ± 13.42**
75 ± 10.49**
Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6); AT, acquisition trial; RT, retention trial.
* P < 0.05, ** P < 0.01 when compared with control, significant by one-way ANOVA followed by Dunnett’s test.
S.
No.

open arm (153 sec.) as well as % first preference open arm
entry (83.33%) when compared to the control group.
Also the group Et Ext 105 mg and Diazepam 2 mg more
significantly increased (P < 0.01) in the percent preference for
open arm (83.33 and 83.33%), the number of entries (4.83 and
5.33) as well as the duration of stay in the open arms (153 and
161.33), indicating anxiolytic activity. However, the group
MeOH Fr and EH-1 20mg failed to produce any significant
effect (Table 8).

3.7 Anxiolytic activity using elevated plus maze
When the animals were placed on the maze, they showed a
preference for the enclosed (dark) arms and showed anxiety
and fear like
movements characterized by immobility,
freezing and defecation on entering the open arms. The
treatment group, Et Ext 105 mg and MeOH Fr 70 mg showed
significant increase (p < 0.05) in no. of open arm entries 4.83
and 4.33 respectively. Whereas, only treatment group, Et Ext
105 showed significant increase (p < 0.01) in time spent in

Table 8: Effect of extracts of Euphorbia hirta, their isolated compounds and diazepam on anxiolytic activity in rats using elevated
plus maze.
Treatment
Time Spent (s) in Open Arm No. of entries in Open Arm
Preference (%) Open Arm
Group (mg/kg, p. o)
Mean ± S.E.M
Mean ± S.E.M
Control (10ml/kg)
33.33
50.17 ± 23.36
1.5 ± 0.56
Et Ext 35 mg
50
89.83 ± 46.04
2 ± 0.68
Et Ext 70 mg
66.67
131.33 ± 48.29*
2.33 ± 0.76
Et Ext 105 mg
83.33
153 ± 67.01**
4.83 ± 1.01*
MeOH Fr 70 mg
33.33
107.5 ± 30.51
4.33 ± .92*
EH-1, 20 mg
50
85 ± 68.97
1.83 ± 0.65
Diazepam 2 mg
83.33
161.33 ± 60.29**
5.33 ± 0.42**
Values are expressed as mean ± S.E.M.; n= number of animals in each group (n=6).
* P < 0.05, ** P < 0.01 when compared with control, significant by one-way ANOVA followed by Dunnett’s test.
The investigation showed that the extract Et Ext 105mg and
Diazepam 2mg produced significant change in the exploratory
activity of the rats in the elevated plus maze model which may
be because of some anxiolytic compounds in extract mixture
and thus decreasing anxiety, increase the open arm exploration
time as well as the number of entries into the open arm. The

isolated compounds, and lower dose of Et Ext 35 mg as well
as MeOH Fr of the plant failed to demonstrate any such effect
in the rats and hence we can conclude that Et Ext have
anxiolytic activity at higher dose 70 and 105mg. It has been
also noted is that recently the plus maze model is also being
used to study learning and memory processes in rodents. The
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impairment of learning and memory induced by scopolamine,
an anti-cholinergic agent, is reflected by prolonged transfer
latency from the open arm to the closed arm [46]. With respect
to our findings, in contrast to that of diazepam, lower dose of
the extracts and MeOH fr did not cause an increase in the
number of entries into the open arm. It could thus also be
inferred that the rats retain the memory of the aversive quality
of the open arm and this could probably be considered a
significant finding with respect to the plant extracts.
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