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Abstract  Objectives: To evaluate the possible 
anxiolytic activity of methanolic extract of Adhatoda 
vasica leaves (MEAVL) in Swiss albino mice. Methods: 
A total of 60 (n=60) mice were used. They were divided 
into ten groups of six mice each. The dose of 200, 400 and 
600 mg/kg MEAVL were chosen after acute toxicity study. 
First 5 groups were evaluated by Elevated Plus Maze (EPM) 
and rest 5 group were evaluated by Light and Dark Arena 
(LDA) model. First group of mice (control) received 
0.05ml/10g of Normal Saline, second group (standard) 
received 1.0 mg/kg Diazepam, third, fourth and fifth group 
received 200, 400 and 600 mg/kg of MEAVL respectively. 
Anti-anxiety effect was evaluated 60 min after the oral 
drug administration. Results: All the results were 
expressed in mean ± SD. One way ANOVA followed by 
Tukey- Kramer multiple comparison tests were used to 
compare between groups. In EPM model, the numbers of 
entries in open arm were 3.50±1.64, 13.17±7.44, 7.50±4.63, 
3.67±1.86 and 4.67±2.94 respectively noted for 1st to 5th 
groups respectively for Normal Saline, Diazepam, 200, 
400 and 600 mg/kg of MEAVL. Similarly in LDA model, 
the numbers of entries in dark arena were 12.17±1.47, 
13.17±2.92, 12.33±3.01, 7.17±1.94 and 10.50±3.08 
respectively noted for 6th to 10th group. This result clearly 
showed that MEAVL-400mg/KG has antianxiety property 
when compared to diazepam as evidenced by increase in 
the number of entries in dark arena in LDA model with  
p< 0.05. In EPM, MEAVL showed increase in the time 
spent in open arm and decrease in the time spent in closed 
arm, as well as increase in the number of entries in the open 
arm but it was not statistically significant (p>0.05). 
Conclusion: The current study has demonstrated an 
antianxiety effect of MEAVL in a dose of 400mg/kg in 
LDA model. However, the study plant must be further 
evaluated to confirm the molecular basis of the antianxiety 
property so that it can be helpful for the society in the near 
future because of its antianxiety property. 
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1. Introduction
Anxiety disorders, the most common psychiatric 

illnesses in the general population. Around 15–20% 
patients in general practice present with anxiety disorders. 
It is characterized by excessive rumination, worrying, 
uneasiness, apprehension and fear about future 
uncertainties either based on real or imagined events, 
which may affect both physical and psychological health. 
Numerous studies have shown that patients with anxiety 
disorders over-estimate the dangerousness of various 
stimuli.  

Current psychiatric diagnostic criteria recognize a wide 
variety of anxiety disorders. Recent surveys have found 
that as many as 18% of Americans, 20.7% of Indians and 
14% of Europeans may be affected by one or more of them. 
[1] 

The DSM-IV (American Psychiatric Association) 
includes the following major categories of anxiety 
disorders: Panic disorder (with or without agoraphobia), 
agoraphobia without panic, social phobia (social anxiety 
disorder), specific phobia, generalized anxiety disorder 
(GAD), acute stress disorder, posttraumatic stress disorder, 
obsessive compulsive disorder, and anxiety disorder not 
otherwise specified. [2] 

Low levels of GABA, a inhibitory neurotransmitter in 
the central nervous system, contribute to anxiety. A 
number of anxiolytics achieve their effect by modulating 
the GABA receptors. [3] Benzodiazepines are most 
commonly used, safe and effective drug in the short term 
management of anxiety. [4] Long-term use of 
benzodiazepines has adverse psychological and physical 
effects. And they are also associated with tolerance, 
physical dependence and withdrawal syndrome on sudden 
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discontinuation. [5] Hence need for newer, better-tolerated 
and more efficacious treatments remains high. 

Oxidative stress mechanisms underlying anxiety 
disorder has been in existence since long, with the earlier 
suggestion that NO and peroxy nitrite might play a major 
role in setting up a vicious etiological cycle involving free 
radicals and inflammatory cytokines in post-traumatic 
stress disorder. [6] 

Association of vitamin E depletion and increased 
oxidative stress markers, anxiety behaviors in 
phospholipid transfer protein (PLTP) knock-out mice has 
further enhanced oxidative role in pathogenesis of anxiety. 
Even clinical studies have reported elevated lipid 
peroxidation products and antioxidant changes in 
obsessive–compulsive disorder, panic disorder and social 
phobia. [7, 8] And following 8 weeks of treatment with 
citalopram for social phobia, found a reversal of these 
disturbances. [9] 

Thus anti-oxidants could have anxiolytic potential by 
preventing oxidative pathway. Green tea polyphenol (–) 
epigallocatechin gallate (EGCG), and chlorogenic acid, a 
dietary polyphenol, showed anxiolytic effects on mice 
model with a dose-dependent relationship due to their 
potent antioxidant property. [10]

Adhatoda vasica, also known as malabar nut tree is part 
of the Acanthaceae plant family. It is a small evergreen, 
sub-herbacious bush which grows commonly in open 
plains, especially in the lower Himalayas (up to 1300 
meters above sea level), India, Sri Lanka, Burma and 
Malaysia, widely used in Siddha Medicine, Ayurvedic, 
homeopathy and Unani systems of medicine. [11] 

The leaves of Adhatoda vasica contain phytochemicals 
such as alkaloids, tannins, saponins, phenolics and 
flavonoids. The most important is vasicine, a quinazoline 
alkaloid. [12] 

The plant is recommended for a variety of ailements 
such as bronchitis, asthma, fever, jaundice etc. The leaves 
& roots are efficacious in coughs, arthritis, diarrhoea and 
dysentery and have the best chemostatic quality. Leaves 
are anti-inflammatory, analgesic effective in skin disorders, 
cardiotonic. This is one of the most potent anti-tuberculosis 
drugs. Vasicine is also reported for its anthelmintic and 
weak hypertensive activity. [13] 

Methanol extract of Adhatoda vasica showed maximum 
photochemical, antioxidant enzymes and antimicrobial 
assay as compared to aqueous extract of Adhatoda vasica. 
[14] 

So the present study carried out to elucidate the possible 
anxiolytic activity in Swiss albino mice. 

2. Objective
 To evaluate the possible anxiolytic activity of 

Adhatoda vasica leaf extract in Swiss albino mice.

3. Materials and Methods
Animals: Institutional Ethical clearance was obtained 

before conducting the study. A total of 60 (n=60) male 
Swiss albino mice weighing 25-35 g. were used in this 
study. They were divided into ten groups of six mice in 
each. Anxiolytic activity of MEAV was evaluated by using 
two models –Elevated plus maze (EPM) and light and dark 
arena (LDA). The experiment was conducted in 
Ethanopharmacology laboratory of the Department of 
Pharmacology, Yenepoya Medical College, Yenepoya 
University, between 8:00 A.M. to 2:00 P.M. The food and 
water were removed during study period. Each mouse was 
weighed and appropriate dose of drug was given per orally 
(p.o) depending on the group. The experiment was 
conducted sixty minutes after the oral administration of the 
drug.  

First five groups were evaluated for EPM and remaining 
five groups by LDA model of anxiety. The study was 
conducted in accordance with standard CPCSEA 
guidelines.  

Collection of plant material: Adhatoda vasica leaf 
powder was be purchased from the Global herbal supplies, 
India. Powder was subjected to solvent extraction using 
methanol in a soxhlet apparatus. After exhaustive 
extraction, the methanolic extract was dried at low 
temperature under reduced pressure in a rotary evaporator 
to obtain greenish-black colored residue which was used 
for anxiolytic studies. 

Drugs: The standard antianxiety drug tablet Diazepam 
was purchased from our institutional pharmacy. 

Inclusion Criteria 

 Male Swiss albino mice weighing between 25-35g. 
 Age 3-4 months. 
 Healthy with normal behavior and activity. 

Exclusion Criteria 

 Mice <25g and >35 and age <3 months and > 4 
months. 

 Female mice were excluded 
 Animals previously used in other experiments. 

A total of 60 animals (n=60) was used. They were 
divided into ten groups of six animals each.  

Acute oral toxicity test: Acute oral toxicity was carried 
out in male Swiss albino mice according to Organization of 
Economic Co-operation and Development (OECD) 
guidelines, ANNEX-423. [15 Mice were administered 
methanolic extract of Adhatoda vasica leaves (MEAVL) in 
a dose of 5,50, 300 and 2000mg/kg per orally to find out 
safe dose range in animals. Animals were observed for 48 
hours from the time of drug administration. Mice were 
looked for general behavior and mortality.  
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Elevated plus maze: It is a novel test for the evaluation 
of anxiolytic drug effects in rodents. The wooden plus 
maze consists of two open arms (length 16 cm X breadth 
5 cm) and two closed arms of the same size (height 12 
cm). The arms of the same type are opposite to each other, 
with a central square of 5 cm. The maze was elevated to a 
height of 25 cm above the floor. The apparatus consists of 
an open top wooden box. The mouse is placed at the 
centre of the elevated maze with their head facing towards 
open arm during 5min test period. The preference of the 
mouse for first entry, the number of entries into the open 
and closed arms reflects the relative safety of closed arms 
as compared with the relative fearfulness of open arms. 
Mouse being rodent feel safe in dark, hence normal 
rodents prefer dark arm first. Anxiolytics would be 
expected to increase the proportion of entries into and 
time spent in open arms. [16] 

Light and dark arena: The apparatus consisted a 
rectangular box (45 × 27 × 27 cm), partitioned in to two 
compartments connected by a 7.5 × 7.5 cm opening in the 
wall between compartments. The mice are placed in the 
center of the light compartment and were observed for 5 
min for the time spent in light compartment. [17]  

4. Results
All the results were expressed in mean ± SD. One way 

ANOVA followed by Tukey- Kramer multiple comparison 
tests were used to compare between groups 

Acute Toxicity Study 

Acute oral toxicity test was carried out in male Swiss 
albino mice according to Organization of Economic 

Co-operation and Development (OECD) guidelines, 
ANNEX- 423.Mice were administered MEAV in a dose of 
5, 50, 300 and 2000 mg/kg per orally to find out safe dose 
range in animals. Animals were observed for 48 hours from 
the time of drug administration and looked for general 
behavior and mortality. There was no morbidity or 
mortality. So the dose range of 200, 400, and 600 mg/kg 
MEAVL were selected for the present study.  

Elevated Plus Maze Test 

In EPM model, the numbers of entries in open arm were 
3.50±1.64, 13.17±7.44, 7.50±4.63, 3.67±1.86 and 
4.67±2.94 respectively noted for 1st to 5th groups 
respectively for Normal Saline, Diazepam, 200, 400 and 
600 mg/kg of MEAVL. Mice treated with Diazepam 
showed increase in the time spent in open arm and decrease 
in the time spent in closed arm, as well as increase in the 
number of entries in the open arm (table 1). MEAVL 
treated mice showed increase in the time spent in open arm 
and decrease in the time spent in closed arm, as well as 
increase in the number of entries in the open arm and 
decrease in the number of entries in the closed arm when 
compared to control group but it was not statistically 
significant (table 1).  

Light and Dark Arena Test 

Similarly, mice treated with Diazepam showed increase 
in the time spent in light arena and decrease in the time 
spent in dark arena (table 2). MEAVL 400mg treated mice 
has shown increase in the number of entries in light arena 
and decreased in the number of entries in the dark arena as 
compared to control and standard drug Diazepam with p 
value <0.05. 

Table 1.  Effect of MEAVLon mice behavior in EPM model 

Group No of Entry into 
open arm 

No of Entry into 
closed arm Time spent in open arm Time spent in closed arm 

Group I: 
NS 10 ml/kg 3.50±1.64 9.50±3.61 64.50±25.80 238.83±20.41 

Group II: 
Diazepam 1 mg/kg 13.17±7.44* 16.33±5.64* 128.33±47.59* 171.67±47.59* 

Group III: 
MEAVL200mg/kg 7.50±4.63 13.67±4.80 108.50±34.25 191.50±34.25 

Group IV: 
MEAVL400mg/kg 3.67±1.86 10.33±4.96 90.50±23.62 209.50±23.62 

Group V: 
MEAVL600mg/kg 4.67±2.94 7.67±2.80 109.67±37.50 190.33±37.50 

MEAVL=Methanolic Extract ofAdhatoda vasica leaves; N=6; Mean ± SD, * p<0.05 on comparing G II with GI ; 
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Table 2.  Effect of MEAVL on mice behavior in LDA model 

Group No of Entry into 
light box 

No of Entry into 
dark box Time spent in light box Time spent in dark box 

Group VI: 
NS 10 ml/kg 11.67±1.36 12.17±1.47 106.83±18.21 193.17±18.21 

Group VII:  
Diazepam 1 mg/kg 13.17±2.48 13.17±2.92 163.50±41.65 136.50±41.65 

Group VIII: 
MEAVL 200 mg/kg 12.00±3.72 12.33±3.01 131.67±24.76 168.33±24.76 

Group IX: 
MEAVL 400 mg/kg 7.00±2.44* 7.17±1.94* 75.33±27.55 224.67±27.55 

Group X: 
MEAVL 600 mg/kg 11.17±2.63 10.50±3.08 107.67±26.51 192.33±26.52 

MEAVL=Methanolic Extract ofAdhatoda vasica leaves;N=6; Mean ± SD, * p<0.05 on comparing G IX with GI & GII 

5. Discussion
Everyone feels anxiety time to time, be it facing an exam 

or interview or perceiving any danger. However, such 
anxiety is generally occasional, mild and brief. But the 
anxiety felt by the person with an anxiety disorder occurs 
frequently, is more intense, and lasts longer. Unfortunately, 
anxiety disorders are common. [18] Due to the number of 
side effects and habit forming nature of the current 
anti-anxiety drugs any new drugs are needed which are free 
from side effects. 

Leaves of Adhatoda vasica was chosen in this study 
because it contains phytochemicals such as alkaloids, 
tannins, saponins, phenolics and flavonoids which are 
antioxidants in nature and these anti-oxidants could have 
anxiolytic potential by preventing oxidative 
pathway.Flavonoids, Glycosides, Tannins are responsible 
for the anti-anxiety activity. [19] For the evaluation of 
anxiety elevated plus-maze (EPM) and light dark arena 
(LDA) models were selected. The EPM is the gold standard 
to assess approach-avoidance behavior in rodents. [20] 

Previous studies on Adhatoda vasica have shown it to be 
a potent antitussive agent. It has no abuse potential whereas 
codeine is narcotic and hence has high-abuse potential. [21] 
Crude extract of the leaf of Adhatoda vasica have shown to 
have anti-bacterial property. [22] The methanolic, 
chloroform and Diethyl ether extract ointment (10% w/w) 
of Adhatoda vasica has significant wound healing activity. 
[23] Adhatoda vasica leaf powder has also shown 
considerable degree of antiulcer activity in experimental 
rats when compared with a control. Aqueous extracts of A. 
vasica leaves showed significant hepatoprotective activity 
in rats. The antianxiety anxiety activity in present study can 
be due to the antioxidant property of phytochemicals such 
as alkaloids, tannins, saponins, phenolics and flavonoids. 
The study plant must be further evaluated to confirm the 
molecular basis of the antianxiety property so that it can be 
helpful for the society in the near future because of its 
antianxiety property. 

6. Conclusions
Current study has demonstrated an antianxiety like 

effect of methanolic extract of Adhatoda vasica leaves in a 
dose of 400mg/kg.  
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