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INTRODUCTION 

Anxiety disorders are the most common mental illnesses, 

affecting in excess of 10-15% of the population at some 

time in their lives. Anxiety disorders encompass a 

constellation of symptoms and include generalized anxiety 

disorder, obsessive-compulsive disorder, panic disorder, 

post-traumatic stress disorder, separation anxiety disorder, 

social phobia, specific phobias, and acute stress.1 

Anxiety is an adaptive response which prepares person to 

face challenges in life.2 

Major drug classes for the treatment of anxiety disorders 

are Benzodiazepines (BZDs), Selective serotonin-reuptake 

inhibitors (SSRIs), Tricyclic antidepressant and β-

blockers.3 

All these drug classes currently used are associated with 

side effects that vary in occurrence and severity. Like 

BZDs produce undesirable effects such as drowsiness, 

ataxia, sedation, muscle relaxation and insomnia.4 Hence 

there is a need to look for more efficacious anxiolytic 

agents with lesser side effects. Drugs obtained from 

natural sources are known to cause fewer side effects, but 

with same ability to cure disease.5 
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Nerium oleander, (Kaner in Hindi) is an evergreen shrub 

or small tree belonging to Apocynace NA family. It is so 

widely cultivated that NA precise region of origin has been 

identified though Southwest Asia has been suggested. 

Flowers are pink or white in color.6 Acute toxicity studies 

have shown lethal dose to be 2000mg/kg.7 

Phytochemical study on aqueous extract of Nerium 

oleander flowers revealed the presence of various 

compounds such as alkaloids, saponins, flavones, 

triterpenoids, steroids, tannins and amino acids.8 

The leaves and the flowers are cardiotonic, diaphoretic, 

diuretic, and emetic, expectorant. It has also been reported 

to have antibacterial and anti diabetic activities.9  

Previous studies have shown dose dependent decrease in 

anxiety in rats when aqueous extract of Nerium oleander 

flowers was given at a dose of 100mg/kg and 200mg/kg. 

Therefore, this study is undertaken to evaluate the 

anxiolytic property of aqueous extract of Nerium oleander 

flowers in rats in higher doses of 200mg/kg and 400mg/kg. 

Objectives of the study was to evaluate anxiolytic activity 

of aqueous extract of Nerium oleander flowers in albino 

rats in comparison to diazepam as standard. 

METHODS 

The study was initiated after seeking the necessary 

approval from the Institutional Ethics Committee, JJM 

Medical College in accordance with CPCSEA (Committee 

for the Purpose of Control and Supervision of Experiments 

on Animals, India). 

Plant 

The pink flowers of N. Oleander were collected from their 

natural habitat in Davangere city Karnataka, India and 

authentication was done at the Dept of botany, Davangere. 

Flowers were dried in shade, pulverized by a mechanical 

grinder and passed through mesh sieve to get the coarse 

powder. 

Preparation of extract  

The aqueous extract of flowers was prepared using the 

soxhlet apparatus in the Department of Pharmacology. The 

extract was dried, stored at room temperature and 

protected from direct sunlight. 

Selection of animals  

A total of 24 Albino rats aged 8-10 weeks of either sex 

weighing about 100-150g were obtained from the animal 

house of JJM Medical college, Davangere, India. 

Inclusion criteria  

• Healthy AlbiNA rats weighing 100-150gm. 

• The rats previously unused for any experiments. 

Exclusion criteria  

Pregnant and diseased animals were NAt included in the 

study. 

Duration of the study was 2 months.  

Drugs and chemicals  

Diazepam at a dose of 2mg/kg, Normal saline at a dose 

10ml/kg and Aqueous extract of Nerium oleander flowers 

(NA) at doses of 200mg/kg and 400mg/kg were used in 

this study. All drugs were given orally and administered 

one hour prior to testing. 

The animals were divided into four groups of six rats each. 

The drugs were administered as shown below: 

• Group I: Control rats (normal saline 10mL/kg) 

• Group II: Standard (diazepam 2mg/kg) 

• Group III: NA at a dose of 200mg/kg 

• Group IV: NA at a dose of 400mg/kg. 

Laboratory models for evaluating anxiolytic activity 

Elevated plus maze (EPM) test 

Procedure 

The elevated plus-maze consists of two open arms, 

43×15cm (L×W), and two enclosed arms, 43×15×23cm 

(L×W×H), opened to the top, arranged in such way that the 

two open arms are faced opposite to each other. The maze 

is elevated to a height of 70cm.10  

 

Figure 1: Elevated plus maze. 

After one hour of oral administration of the test drug or the 

standard, the rat is placed at the centre of the maze, facing 

towards one of the enclosed arms. After 5min of 

observation the following parameters are noted:  
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• The number of entries into open arm and closed arms  

• Time spent in the open and enclosed arms (Figure 1). 

Digital Actophotometer 

Procedure  

A continuous beam of light from six lights will be made to 

fall on corresponding photoelectric cells, the photoelectric 

cells will get activated when an animal crosses the beam 

of light and thereby cuts off (crossing) the rays of light 

falling on it. These crossings are counted automatically for 

a period of 10 min by the machine. The number of cuts off 

was taken as a parameter of the locomotor activity of the 

rats.5 

Rats are placed in the digital actophotometer 1 hr after 

drug administration and number of crossings are counted 

for a period of 10 min (Figure 2). 

 

Figure 2: Actophotometer model. 

Statistical analysis  

Statistical analysis was carried out with SPSS version 20 

for windows. Mean and standard deviation were calculated 

for continuous variables. 

Comparison of four groups was done with One Way 

Analysis of Variance (ANOVA). Multiple comparisons 

done with Tukey’s Post Hoc. 

RESULTS 

In EPM model, the anxiolytic effect is measured by the 

number of entries and time spent in open arms. The NA at 

200, 400 mg/kg doses showed that, the mean number of 

entries in open arm is 7.17±2.64 and 6.33±1.21 

respectively which is significantly higher when compared 

with control i.e. 2.5±0.55. The NA at 200, 400mg/kg doses 

also increased the time spent in open arm, 111.83±8.54 

secs and 113.67±35.17 secs respectively which is 

significantly higher compared to control group i.e. 

64.83±17.95 secs (Table 1 and Figure 3 and 4).  

 

Figure 3: Elevated plus maze: no. of entries in                  

open arm. 

 

Figure 4: Elevated plus maze: time spent in open arm.  

 

Figure 5: No. of crossings in Actophotometer. 
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Table 1: Effects of NS (Group I), Diazepam (Group II), NA: 200mg/kg (Group III) and 400mg/kg (Group IV) IN 

EPM and Actophotometer. 

  Elevated plus maze Actophotometer 

Groups  Number of entries Time spent in (Secs) Locomotor activity 

  Closed  Open Closed  Open  

Group I Control (NS) 8.33±1.97 2.5±0.55 199.67±45.70 64.83±17.95 401.50±55.67 

Group II Standard (DZ) 5.00±2.61 9±2.61 120±41.19 147.33±16.65 159.00±33.65 

Group III NA 200mg/kg 3.67±1.86 7.17±2.64 143±20.54 111.83±8.54 258.17±19.35 

Group IV NA 400 mg/kg 2.67±1.03 6.33±1.21 130.17±38.02 113.67±35.17 212.83±37.04 

Results are expressed as Mean value±SD (standard deviation). n=6 (NA. of animals in each group), NS- Normal Saline, DZ- diazepam, 

NA - Aqueous EXTRACT of Nerium oleander flowers  

Table 2: Comparison of results between the groups (control, standard and test groups) using unpaired                                        

t test and significance. 

Group comparison 

Unpaired t test and significance 

No. of entries in Time spent in Locomotor activity 

Open arm Closed arm Open arm  Closed arm  

Group I vs II P<0.0001 P<0.03 P<0.0001 P<0.008 P<0.0001 

Group I vs III P<0.003 P<0.003 P<0.007 P<0.007 P<0.0001 

Group I vs IV P<0.01 P<0.0001 P<0.002 P<0.02 P<0.0001 

Group II vs III P = 0.395 0.643 P<0.04 0.717 P<0.001 

Group II vs IV P<0.04 P<0.005 P<0.05 0.965 P<0.002 

Group III vs IV P = 0.884 0.811 0.999 0.934 P<0.002 

In Actophoptometer model, spontaneous locomotor 

activity is measured and compared between the groups. 

Standard drug Diazepam significantly reduced the number 

of crossings of light beams which is taken as locomotor 

activity when compared to control (401.50±50) (p<0.001). 

Animals treated with NA 400mg/kg showed greater 

decrease in locomotor activity (212.83±37.04) than 

animals treated with NA 200mg/kg (258.17±19.35) and 

therefore showed a statistically significant dose-dependent 

anxiolytic effect of NA (p<0.002) (Table 2). The reduction 

in locomotor activity with 200mg/kg and 400mg/kg is 

significantly when compared to standard group 

(159.00±33.65) (Table 1 and Figure 5). 

 

Figure 6: Elevated plus maze: no. of entries in                     

closed arm. 

Effects of NS (Group I), Diazepam (Group II), NA: 

200mg/kg (Group III) and NA: 400mg/kg (Group IV); on 

Number of entries in EPM (P<0.001). 

Number of closed arm entries and time spent in the closed 

arms were decreased significantly as compared to the 

control animals (p<0.001) (Figure 6 and 7). Standard drug, 

Diazepam showed significant increase in open arm activity 

by increase in time spent and number of entries into open 

arms when compared to control (P<0.05). It was found that 

there is no significant difference in the number of open arm 

entries and time spent in open arm between the doses of 

200mg/kg and 400mg/kg (p = 0.8) which indicates that the 

NA has no dose dependent anxiolytic activity (Table 2). 

 

Figure 7: Elevated plus maze: time spent in                         

closed arm. 
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Effects of NS (Group I), Diazepam (Group II), NA: 

200mg/kg (Group III) and 400mg/kg (Group IV); on 

number of entries in closed arm (P<0.001). 

Effects of NS (Group I), Diazepam (Group II), NA: 

200mg/kg (Group III) and 400mg/kg (Group IV); on time 

spent in open arm (P<0.001). 

Effects of NS (Group I), Diazepam (Group II), NA: 

200mg/kg (Group III) and 400mg/kg (Group IV); on time 

spent in closed arm (P<0.001). 

Effects of NS (Group I), Diazepam (Group II), NA: 

200mg/kg (Group III) and 400mg/kg (Group IV); on 

locomotor activity in actophotometer (P<0.001). 

DISCUSSION 

In the present study, we have used two standard models, 

EPM and Actophotometer to evaluate the anxiolytic effect 

of NA. 

Elevated plus maze is a model used for identification of 

‘anxiogenic and anxiolytic’ drug effects in rodents (REF). 

In EPM, rodents normally prefer to spend more time in 

closed arms as they be afraid for open spaces which 

reflects their anxiety behaviour (REF). Hence reduction in 

anxiety would be expected to increase the time spent in 

open arms. 

In this study, the NA at 200, 400mg/kg doses showed that 

the number of open arm entries and time spent in the open 

arms were increased significantly when compared to 

control group (Table 1 and Figure 1 and 3). There was no 

dose dependent anxiolytic activity with higher dose of NA 

(400mg/kg), hence higher doses may not be necessary for 

anxiolytic activity. The effect of NA is almost comparable 

with the standard drug diazepam in this model. 

Observations from our study is consistent with the study 

conducted by Singhal KG, Gupta GD et al. with doses of 

100mg/kg and 200mg/kg of the ethyl alcohol extract of 

Nerium oleander flowers.11 

Actophotometer is a model for locomotor activity. 

Decrease in locomotor activity implies a depressive effect 

on CNS.12 

The NA showed dose dependent decrease in locomotor 

activity compared to control animals. These observations 

are similar to the results of the study conducted by M. 

Rabbani et al.13  

Phytochemical tests of NA revealed the presence of 

alkaloids, tannins, cardiac glycosides, terpenoids, reducing 

sugars, anthraquinones, flavonoids, saponins.14 Various 

studies have shown that the possible mechanism of 

anxiolytic action of NA could be due to the binding of 

flavonoids to the GABAA - BZD receptor complex leading 

to agonistic action.15 

It is well known that the standard anxiolytic drug diazepam 

also acts by binding to BZD receptors and induce their 

effect on GABNArgic system in the brain.16 In this study, 

NA containing flavanoids could be acting by the similar 

mechanism. Further studies are required to know the exact 

mechanism responsible for antianxiety activity. 

CONCLUSION 

From the above observations we can conclude that 

aqueous extract of Nerium oleander flowers showed 

anxiolytic activity at both the doses (200 and 400mg/kg). 

NA can be a safe and effective approach/alternative for the 

treatment of number of anxiety disorders. More extensive 

study is necessary to determine the exact mechanism of 

action of the extract and its active ingredients. 
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