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INTRODUCTION
A seizure is a paroxysmal event due to abnormal, excessive, hyper­
synchronous discharges from an aggregate of central nervous system  
neurons.1 Epilepsy is more likely to occur in young children and the  
elderly. However, it can occur at any time.2,3 Anxiety is an apprehension 
or excessive fear about real or imagined circumstances.4 It is a highly  
prevalent psychological and physiological state characterized by  
psychomotor tension, sympathetic hyperactivity and apprehension and 
vigilance syndromes.5 Anxiety and epilepsy are biotic complaints that 
disturb one­eighth of the entire populace of the biosphere and majority 
of the patients existing in the emerging countries,6 Pharmacotherapeutic  
approaches for the management of these ‘’modernization­borne diseases”  
include psychotropic drugs such as barbiturates, benzodiazepines,  
azapirones, norepinephrine and serotonin reuptake inhibitors, monoamine 
oxidase inhibitors and phenothiazines. Amongst these, benzodiazepines  
are the best suggested human­made chemical drugs for the cure of  
anxiety, insomnia, epilepsy and stress. Consistent usage of benzodiazepines  
reasons worsening of intellectual working, dependence, corporal necessity  
and tolerance. The standard anticonvulsant and anxiolytic drugs have a 
short range of doings with adverse effects that have limited their clinical  
usefulness and compromised patients’ compliance. Thus, there is a  
requirement to quest for newer agents with improved clinical outlines 
for the release of anxiety indicators and the cure of convulsions. Thus, 
there is a need to search for newer agents with better clinical profiles  
for the relief of anxiety symptoms and treatment of convulsions.7,8  
Researchers of today are exploring natural resources to discover  
safer and cost­effective drugs. Investigating plants, based on their use 
in traditional systems of medicine, is a sound, viable and cost­effective 
strategy to develop new drugs. 

Acalypha indica Linn. (Family; Euphorbiaceae), commonly known as  
Indian copper leaf in English and other vernacular names includes, 
Kuppameni, Kuppi and Harittamanjari. The whole plant of A. indica 
is used in the traditional medicinal system to treat various diseases. In  
Ayurveda, A. indica used as a laxative, anthelmintic, emetic, expectorant 
and also used to treat scabies, earache, syphilitic ulcers and snake bites. 
In Siddha medicine, A. indica is used to treat diseases associated with  
teeth and gums, stomach aches, irritations, burns, wheezing and  
respiratory diseases. This plant has been studied for antidiabetic, wound  
healing, postcoital infertility, antivenom, antiulcer, antimalarial, anti­
inflammatory, antimicrobial, alpha­amylase inhibitor, neuroprotective 
and antioxidant activities. Hence the current study has been assumed to 
explicate the anxiolytic and anticonvulsant effect of methanolic extract 
of Acalypha indica Linn.

MATERIALS AND METHODS
Plant material
The whole plant of Acalypha indica was collected from Hyderabad, 
Telangana in November and was identified taxonomically and 
authenticated by P. Suresh Babu, Head Department of Botany, New 
Government Degree College, Kukatpally.

Preparation of methanolic extract
The whole plant of Acalypha indica was collected, cleaned, dried under 
shade for about six days and coarsely powdered in a mixer grinder. The 
powdered material was stored and taken up for the Soxhlet extraction  
process. The 300 g of the powdered plant is packed in the Soxhlet  
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apparatus directly or in a thimble of a filter paper. Later the methanolic  
solvent is allowed to pass through a siphon tube once before heating. 
The organic extracts obtained were evaporated to dryness by keeping at 
room temperature.9

Preliminary phytochemical analysis 
The Methanolic extract of Acalypha indica (MEAI) was subjected to 
preliminary phytochemical investigation.10

Animals
Adult Wistar albino rats (180 ­200 g) and Swiss albino mice (20 ­25 g)  
were used for the pharmacological activities. They remained in  
polypropylene cages at 25 ± 2°C with relative humidity 45­55% under  
12hr light and dark cycles. All the animals were adjusted to the 
laboratory surroundings for a week earlier use. They were nourished with  
standard animal feed and water ad libitum. All the experimental  
protocols were approved by the Institutional animal ethics committee 
(IAEC).

Acute oral toxicity
Acute toxicity studies for Methanolic extract of Acalypha indica Linn was 
conducted as per OECD guidelines No.425 using Swiss albino mice. The 
animals were administered with a single dose of (2000 mg/kg) of extract 
and perceived for any alterations unceasingly for the first 2h then for 24h 
and 72h for any lethality. And up to 14 days for any toxic symptoms.11

Assessment of antiepileptic activity
Maximum electroshock convulsions test (MES)
The study is carried out for 5 days by taking 24 healthy Wistar albino rats 
of either Sex, weighing 180­220 gm. Then the animals were treated with 
distilled water, test drugs and the standard drug Phenytoin (90 mg/kg,  
bd.wt. i.p) before the application of electric shock to the animals. After  
30 and 60 min, convulsions were produced in rats by using 
electroconvulsive meter by delivering a current of 150 mA through 
corneal electrodes for 0.2 sec. The duration of Flexion, extension assessed 
the severity of convulsions and jerky movements are determined.12 

Pentylenetetrazole (Metrazol) Induced convulsions (PTZ)
The method was performed for the anti­convulsant property of drugs by 
taking 24 healthy Swiss albino mice of either sex, weighing 20–25 gm. 
The test drugs are administered orally with the standard drug diazepam  
(2 mg/kg, bd. wt. i.p) 30 min later convulsions were induced by the  
intraperitoneal administration of (90 mg/kg, bd. wt.) of PTZ. Following  
the administration of PTZ, mice were placed in separate cages and  
observed for the occurrence of seizures over 30 min of the period. Later  
the latency of convulsions (the time before the onset of tonic convulsions),  
duration of tonic convulsions and mortality protection (percentage of 
deaths in 24 h) is recorded.13 

Isoniazid induced convulsions (INH)
24 healthy Swiss albino mice of either sex, weighing 20–25 gm, were taken. 
The test drugs are administered orally with the standard drug diazepam  
(4mg/kg, bd .wt. p.o). 30 min later convulsions were induced by the  
subcutaneous administration of (75mg/kg, bd.wt.) of INH. During the 
next 120 min time, the latency of the first clonic convulsions, duration 
and mortality protection (percentage of deaths in 24h) were recorded.14 

Anxiolytic activity
Elevated plus-maze model (EPM)
The Elevated plus maze (EPM) test is used to study the spontaneous 
behavior of animals. It consisted of two open arms (30×5cm) and two  
closed arms (30cm×5cm×15cm) extending from a central platform  

and was elevated to a height of 50 cm above the floor. Albino mice  
weighing 20­25 gm were taken. The test drugs are administered orally 
with the standard drug diazepam (3 mg/kg, bd. wt. i.p) one hour after 
the treatment each mouse were individually placed at the centre of the 
maze, their heads facing an open arm and allowed to explore the maze 
for 5 min. During the period, the behaviours of the mice are recorded; 
Number of entries into the open and closed arm, time spent in open and 
closed arms and time spent in neutral zone.15 

Docking studies
Molecular docking is a kind of bioinformatics modelling which involves  
the interaction of two or more molecules to give the stable adduct.  
Depending upon binding properties of legend and target, it predicts the 
three­dimensional structure of any complexity. The practical application 
of molecular docking requires data bank for the search of the target with 
proper PDB format and a methodology to prepare legend as a PDB file. 
Glide 5.6 (Schrodinger Inc) was used for generating docking simulation 
studies. Docking simulation was performed in Dell precession T­1500 
workstation Intel (R) Core (TM) 
i7 CPU 860@GHz; 12.0 GB Ram, 1 TB Hard disk protein­ligand inter­
actions were visualized using Maestro 9.1. GABA agonists suppress  
seizures and GABA antagonists produce seizures. GABA seems to show  
a significant role in the pathogenesis of numerous neuropsychiatric  
ailments. The agents which upsurge the brain GABA content and  
administration of centrally active GABA mimetic agents have been used  
as an effective therapeutic approach for the treatment of anxiety and  
epilepsy. The 2D legends (* mol) sketched in chem. draw 8.0 were  
imported into Maestro 9.1 workspace and were exported as * Mae files.  
The energy of the legends was optimized and saved as sdf file. The structure 
of GABA agonist (PDB ID: 4MS4) was retrieved from the RCSB protein 
bank. Receptor grid was generated on the centred legend with scaling 
factor 1. Protein­legend interactions were stimulated though flexible  
glide­ legend docking with XP extra precision mode. The resulting docking  
posses were visualized through the maestro 9.1 workspaces. The  
hydrogen bonding and hydrophobic interactions were visualized to  
know the binding interactions between ligands and protein. The best­
docked structures were chosen using the glide score function. The more 
negative the glide scores, the more favourable the binding.16 

RESULTS
Preliminary photochemical analysis
Preliminary photochemical analysis of a methanolic extract of Acalypha 
indica showed the presence of Tannins, Saponins, Steroids, Alkaloids, 
Carbohydrates and Flavonoids.

Acute toxicity studies
There was no mortality and noticeable behavioural changes in all  
the groups tested. The extract was found to be safe up to a dose level of 
2000 mg/kg body weight.

Antiepileptic activity
Methanolic extract of Acalypha indica whole plant was explored for its 
antiepileptic activity by Maximal electro shock­induced convulsions in 
rat models. All the results obtained in this study were included below. 

Maximal electro shock-induced convulsions
In maximal electro shock­induced convulsion, there were various phases  
of convulsions when compared with the control group; there were 
significantly decreased in the MEAI extract at a dose of 200 mg/kg. At 
30 min and 60 min, whereas when compared with the control group 
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test extract at a dose of 400 mg/kg were significantly decreased when 
compared to the control group depicted in Table 1.

Pentylenetetrazole induced convulsions
Pentylenetetrazole produced seizures in the entire animals. MEAI, at a 
dose of 200 mg/kg, protected the animals with 33.33% against seizures 
and showed the onset (latency) of seizures significantly. MEAI at a dose 
of 400 mg/kg and standard (diazepam 2 mg/kg) protected 66.66% and 
83.34% of the mice against seizures significantly increased the latency of 
seizures shown in Table 2.

Isoniazid induced convulsions
Isoniazid elicited convulsions in all the animals used. The disease control  
group produced convulsions and showed a latency of 81.1±5.03. The  
methanolic extract of Acalypha indica at a dose of 200 and 400 mg/kg  
significantly delayed the duration of convulsions from 81.1±5.03 to  
267.3±11.2, 341.3±15.1. Diazepam at a dose of 4 mg/kg significantly  
increased the latency of Isoniazid seizures and reduced the duration 
from 57.8±2.67 to 24.8±1.72 with 83.33% protection in Table 3.

Table 1: Effect of MEAI on Maximal electro shock induced convulsions (MES).

Groups
30 min 60 min

Flexion Extension Jerky movements Flexion Extension Jerky movements

Control 22.2±1.4 13.5±0.67 21.3±1.52 23.2±0.74 15.8±1.13 19.3±1.855

MEAI200 mg/kg 13.5±1.05**a 11.6±0.84a 14.6±1.30**b 7±0.36**a 3.5±0.223**ns 7.3±0.333**ns

MEAI400 mg/kg 11.3±0.33**b 6.7±0.66**b 12.6±0.42**ns 4.5±0.34**b 2.8±0.401**ns 4.7±0.210**ns

Phenytoin (90 mg/kg) 7.6±0.42** 2.7±0.42** 9.2±0.79** 2.2±0.30** 1.5±0.223** 4±0.2581**

Values are expressed as Mean ± SEM (n=6). Statistical analysis was performed by using ANOVA followed by
Dunnet’s test. Significant values were expressed as (** = p<0.01) when compared to control group and standard (a = p<0.01, b = p<0.05), ns= non significant.

Table 2: Effect of MEAI on Pentylenetetrazole induced convulsions (PTZ).

Groups
Latency of 

convulsions
Duration of 
convulsions

Mortality
% 

protection

Disease control 91.83±3.32 168.16±2.6760 5/6 16.66

MEAI 200 mg/kg 134.83±3.77**a 154.833±1.77*a 2/6 33.33

MEAI 400 mg/kg 223.66±4.50**a 142.33±2.23**a 4/6 66.66

Diazepam (2 mg/kg) 407.33±6.82** 118.33±2.66** 1/6 83.34

Values are expressed as Mean ± SEM (n=6). Statistical analysis was performed  
by using ANOVA followed by Dunnett’s test. Significant values were expressed as 
(** = p<0.01) when compared to disease control and (a = p <0.01) when compared 
to standard group.

Table 3: Effect of MEAI on Isoniazid induced convulsions.

Groups
latency 
of tonic 

convulsions

Duration 
of tonic 

convulsions
Mortality

% 
protection

Disease control 81.1±5.03 57.8±2.67 6\6 0.0000

MEAI 200 mg/kg 267.3±11.2**a 45.5±2.33*a 4\6 33.33

MEAI 400 mg/kg 341.3±15.1**a 32.8±1.62**b 2\6 66.66

diazepam (4 mg/kg) 505±8.83** 24.8±1.72** 1\6 83.33

Values are expressed as Mean ± SEM (n=6). Statistical analysis was performed by 
using ANOVA 
Followed by Dunnett’s test. Significant values were expressed as (**= p<0.01,  
* = p<0.05) when 
Compared to disease control and (a = p <0.01, b = p<0.05) when compared to 
standard.

Table 4: Effect of MEAI on Anti- anxiety Parameter by Elevated plus maze model.

Groups
Time spent in arms Num of entries Time spent in neutral 

zone
Open Closed Open closed

Control 17.5±2.76 269±4.14 3.16±0.31 7.83±0.47 12.6±2.70

MEAI 200 mg/kg 149±13.89**a 121±15.25**a 7±0.5163**a 5.83±0.40*a 28.8±2.32**a

MEAI 400 mg/kg 206±4.93**a 71.6±5.401**b 9.66±0.49**b 5±0.36**b 21.8±2.48*b

Diazepam(3 mg/kg) 258±6.26** 29.6±4.75** 12.5±0.99** 3.5±0.22** 12.6±1.64ns

Values are expressed as Mean ± SEM (n=6). Statistical analysis was performed by using ANOVA followed by Dunnett’s test. Significant values were expressed as  
(** = p< 0.01, * = p<0.05) when compared to control group and (a= p <0.01, b = p<0.05) when compared to standard group.

Elevated plus maze test
The elevated plus­maze test is used to study the spontaneous behaviour 
of animals. MEAI at a dose of 2400 and 400 mg/kg showed a significant 
increase in time spent as well as several entries into open arms and as 
well as an increase in time spent in the neutral zone when compared to 
the control group given in Table 4.

Molecular docking studies
Docking studies are done for the compounds which have good binding 
ability with GABA protein (PDB ID: 4MS4)

DISCUSSION
In the present study, the Antiepileptic activity of Acalypha indica was 
evaluated by three different screening models. MES, PTZ and INH 
induced convulsions. MES is a standard procedure that evaluates the 
testing materials› ability to protect against Hind limb extension in MES. 
It is a suitable model for grand mal epilepsy. The electroshock delivered 
in MES model is known to potentiate the sodium influx through the 



Reddy, et al.: Neuropsychological Screening on Acalypha indica Whole Plant Extract

Journal of Young Pharmacists, Vol 12, Issue 2(Suppl), Apr-Jun, 2020 S85

opening of sodium channels and also increase glutamate levels, which 
binds with NMDA receptors17 MEAI at a dose of 200 and 400 mg/kg  
showed a significant reduction in various phases of convulsions at  
30 and 60 minutes time intervals when compared with the control group 
and showed significant protection against MES model. It is understood  
that the agents which could block the voltage­dependent sodium channels  
(Phenytoin, sodium valproate) and the agents that decrease the levels 
of excitatory amino acids or antagonize their actions to be effective in 
MES­induced epilepsy model.18 In PTZ, convulsions are produced due 
to alterations of GABA levels in the brain. It is a suitable model for petit  
mal epilepsy. The basic mechanism of PTZ is that it induces seizures  
by antagonizing the inhibitory GAB Aergic neurotransmission and  
calcium channel blockade and also increasing the level of the excitatory  
neurotransmitter, causing neuronal excite toxicity leads to seizure  
development.19,20 In the present study MEAI at a dose of 200 mg/kg 
protected 33.33% of the mice against seizures and did not affect the 
latency of seizures to any significant extent and at a dose of 400 mg/
kg protected 66.66% of the mice against seizures and significantly (*= p 
<0.0001, **= p=0.002) increased the latency of the seizures. Furthermore, 
PTZ­induced seizures can be prevented by drugs that reduce T­type 

ca²+ currents. INH is regarded as a GABA synthesis inhibitor. In INH 
induced convulsions, they are some proposed mechanisms; one of 
these is pyridoxine deficiency (vita B6) caused by Isoniazid therapy 
that leads to a decrease in GABA, resulting in the reduced threshold 
for convulsions. Pyridoxal 5 phosphate is an active form of pyridoxine, 
and it is a co­factor for glutamic acid decarboxylase, which is required 
for GABA synthesis. Isoniazid inhibits GAD by binding to Pyridoxal 5­ 
phosphate and reduces the synthesis of GABA.21,22 In the present study, 
INH in disease control group convulsions were produced and showed the 
latency of 81.1±5.03s. In MEAI at a dose of (200­400 mg/kg) significantly 
(*= p <0.0001, ** = p<0.05) delayed the duration of tonic convulsions 
from 57.8±2.67s to 45.5±2.33, and 32.8±1.62 respectively. In the present 
study, the anxiolytic activity of Acalypha indica was evaluated by one 
screening model, i.e., Elevated plus maze test to evaluate psychomotor 
performance and emotional aspects of rodents. The exact mechanism 
is not known, but it may be due to the involvement of GABAergic, 
serotonergic involvement.23 MEAI at a dose of 200 and 400 mg/kg 
showed a significant increase in time spent as well as several entries into 
open arms and time spent in the neutral zone when compared to control. 

Docking studies
In silico molecular docking is a method with predicts the preferred 
orientation of a molecule. In the present study, four compounds have 
been docked, i.e., Terpenoids (linalool, 2­methylpentadecane, hexanal, 
hexenol). The observed glide scores are linalool (­5.82) Hexenol (­7.64) 
Hexanal (­7.70) 2­methylpentadecane (­1.41) among this linalool, 
hexenol, and hexanal were found to be ideal and depicted in the  
Figure 1­3.24 

CONCLUSION
Preliminary phytochemical investigation of methanolic extract of  
Acalypha indica showed the presence of Tannins, Saponins, steroids, 
Alkaloids, carbohydrates, terpenoids and flavonoids. The extract was 
screened for MES induced, PTZ induced and INH induced convulsions  
and was found to possess significant anticonvulsant property by the  
possible mechanisms of MEAI may be due to enhanced GABA levels 
in the brain. The extract significantly increased the time spent as well 
as number of entries into the open arms and time spent in neutral zone 
when compared to control group and was found to possess anxiolytic 
activity. The present study revealed that methanolic extract of Acalypha 
indica possess significant anti­convulsant and anxiolytic effects and these 
findings collaborate with the ethno medicinal uses of this plant. Further  
isolation of active chemicals from this plant might serve as lead compounds  
for the synthesis of drugs which could be used in the management of 
these nervous disorders.
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ABBREVIATIONS
MEAI: Methanolic extract of Acalypha indica; PTZ: pentylenetetrazol; 
GABA: Gamma Amino Butyric Acid; MES: Maximum electroshock; 
INH: Isonicotininc acid Hydrazide; IAEC: Institutional animal ethics 
committee; OECD: The Organisation for Economic Co­operation and 

Figure 1: Hydrogen bonding interactions of hex anal with PDB ID: 4MS4 Hex 
anal (total score -7.70) by hydrophobic interactions with Ser 130, Ser 152 and 
Ser 153.

Figure 2: Hydrogen bonding interactions of linalool with PDB ID: 4MS4 
Linalool (total score -5.82) by hydrophobic interactions with Ser 153.

Figure 3: Hydrogen bonding interactions of 2- methyl pentade cane with 
PDB ID: 4MS4, 2- Methyl pentade cane (total score -1.41) by hydrophobic 
interactions withPhe 200, Tyr 157, Leu 99 and Tyr 97.
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Development; EPM: Elevated plus­maze model; NMDA: N­methyl­D­
aspartate.
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