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ABSTRACT

The present study was undertaken to investigate the effects of methanol and aqueous extracts of
Alangium salvifolium Linn. seeds in anxiety on rat by using elevated plus maze and light & dark models.
Evaluating the motor coordination activity of Alangium salvifolium seeds extracts using actophotometer
models. Wistar rats (either sex) were treated orally with methanol and aqueous extracts of Alangium
salvifolium seeds (200mg/kg, 400mg/kg, 800mg/kg, 1200mg/kg, 1600mg/kg) and diazepam (2mg/kg) as
a standard anxiolytic drug. The results showed that the extracts of methanol and aqueous significantly
induced maximum increase in the both number of entries and time spent in open arms, compared to
the closed arm in elevated plus maze model. In the light dark exploration test model, results showed
that the extracts of methanol and aqueous significantly induced maximum increase in the time spent in
the light compartment, compared to the dark compartment. In the actophotometer model, results
showed that the methanol and aqueous extracts significantly increased motor coordination activity.
Despite of these two extracts, methanol extract was found to be most effective (at dose 1200mg/kg).
These results compared with control group and diazepam (2mg/kg), treated group.

Keywords: Elevated Plus Maze (EPM), Gaba Amino Butyric Acid (GABA), Noradrenaline (NA), Selective
Serotonin Reuptake Inhibitors.

INTRODUCTION

Anxiety may be regarded as a particular form of behavioral inhibition that occurs as a result of exposure
to a new situation. Disorders involving anxiety are the most common mental disturbances. Anxiety
disorders lifetime prevalence rates ranging between 13.6% and 28.8% [1]. Anxiety is a generalized mood
of fear, worry and or uneasiness that results from a bad feeling about something that happens or may
happened [2]. There are different types of anxiety like panic disorder, agoraphobia, social anxiety,
specific phobias, obsessive compulsive disorder, and post-traumatic stress disorder, generalized anxiety
disorder that could be mild or sever depending on the level of the disorders [3]. Major drugs classes for
the treatment of anxiety disorders are benzodiazepines (BZDs), barbiturates, tricyclic antidepressants

*Corresponding Author (TCA’s), selective serotonin reuptake inhibitors (SSRIs), beta blocker,
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therapeutic use as antianxiety [7]. India utilizes the plants in its medicinal system. Research has been
conducted to identify safer, more specific medications possessing anxiolytic effect without the
complications. In the past few years, several herbal medicines have been used for the management of
anxiety in the world [8]. Numerous tradionally used plants exhibit pharmacological properties with great
potential for therapeutic applications in the treatment of central nervous system disorders, like anxiety
disorders [9]. The plant Alangium salvifolium (Linn.f) Wang is one among those plant [10]. Alangium
salvifolium (Alangiaceae) also called as ankola is well known in India. It is native Western Africa,
Madagascar, Southern and Eastern Asia, China, Malaysia, Indonesia, India, and Philippines, tropical
Australia, the western Pacific Ocean islands and New Caledonia. In India, it is throughout the Hyderabad
forests and Sitamata wildlife sanctuary, Rajasthan [11]. It is a popular folk medicine to treat various
disorders. The seeds of Alangium salvifolium are one of the most valuable in traditional system of
medicine to exhibit a variety of pharmacological activities including anticancer, diuretic, ant-
inflammatory, antimicrobial, laxative and antiepileptic activity etc. [12, 13]. Our study was focused on
for investigate the anxiolytic and motor coordination activity of the methanol and aqueous extracts of
Alangium salvifolium seeds in laboratory animals.

MATERIALS AND METHODS

Plant material: The seeds of Alangium salvifolium were brought from Guru Nanak Traders, Ambala
(Haryana) and were authenticated (Voucher No # 952) by Department of Botanical & Environment
Sciences, Guru Nanak Dev University Amritsar, India.

Drugs and chemicals: Diazepam was manufactured by Neon Laboratories Limited Boisar Road, Palghar
(Thane), M.S. Diazepam dose 2mg/kg, was used as standard drug. Methanol (Ranbaxy) was used for
preparing extract.

Preparation of extracts: The dried seeds of the plant (250g, each) were comminuted to powder passing
through a sieve no. 60. Then they were extracted with methanol successively using soxhlet apparatus.
The marc was digested at 50°C with distilled water for 24h to obtain the aqueous extract. All the extracts
were filtered through cotton wool plug and dried in vacuum on a rotary evaporator. The dried extracts
were preserved in desiccators for all experimental studies.

Animals: Healthy 10 Wistar rats (either sex), weight around 165-290g were used for study. They were
procured from university animal house. Animals were housed in a group of 6 per cage (polycarbonate
cage size 29 x22x14cm) under laboratory condition with alternating dark and light cycle of 12 hr each.
The animals have free accessed to food and water. The animals were kept fasted over night before
performing experiment. The animals were acclimatized for at least five days before behavioral
experiment which were carried out between 8:00 to 12:00 hr. the experimental protocol was approved
by (MMCP/IAEC/15/28) institutional animal ethical committee (IAEC) and animal care was taken as per
the guidelines of committee for the purpose of control and supervision of experiment on animal
(CPCSEA) Govt. of India.
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Experimental design

Control group: Vehicle (simple syrup IP + 5% Tween 80)

Standard: Diazepam (2mg/ kg orally)

Test groups: various seeds extracts (methanol, aqueous) at different dose (200, 400, 800, 1200, 1600
mg/kg orally) suspended in vehicle.

Anxiolytic activity: The anxiolytic activity of the various seeds extracts was evaluated using the elevated
plus maze model, light dark model and actophotometer model.

Elevated plus maze model: The elevated plus maze is a widely used behavioral assay for rodents and it
has been validated to assess the anti-anxiety effects of pharmacological agents [14]. The apparatus
consist of two open arms (30x5cm) and two closed arms (30x5x15cm) that extend from a common
central platform (5x5cm). The floor and walls of the closed arms are made of wood. The entire maze is
elevated to a height of 50 cm above the ground level. Animals were treated with methanol and aqueous
extracts at different dose (200, 400, 800, 1200, 1600 mg/kg orally) and diazepam (2mg/ kg orally), The
animals were placed individually in the centre of the maze and head facing towards open arms .The
amount of time spent on and number of entries in both open and closed arms was counted for 5 min.
Arm entry was defined as all four feet in the arm. An anxiolytic response was defines as increased
number of entries and time spent in the open arm of elevated plus maze [15].

Light - Dark Model: The light-dark exploration test is another commonly used murine model of anxiety.
The apparatus consisted of two acrylic boxes. Two distinct chambers, a black chamber (20x30x30cm)
painted black and other open chamber made up of transparent acrylic (30x30x30cm). The two
chambers are connected through a small open doorway (8x8cm) situated on the floor level at the centre
of the partition each. Animals were treated with methanol and aqueous extracts at different dose (200,
400, 800, 1200, 1600 mg/kg orally) and diazepam (2mg/ kg orally). Rat was individually placed in the
centre of the lighted area facing the entrances to the dark compartment. Each rat place in the light
compartment and observed for the next 5 minutes for the numbers of the crossing between two
compartment and time spend in the light and dark compartment [16].

Actophotometer model: The animal locomotor behavior was monitored using actophotometer. Six
photocells are placed in the outer periphery of the bottom in such a way that a single mouse can block
only one beam. Technically, its principle is that a photocell is activated when the rays of light falling on
photocells are cut off by animals crossing the beam of light. (Bhattacharyya, L., 2015). Animals were
treated with methanol and aqueous extracts at different dose (200, 400, 800, 1200, 1600 mg/kg orally)
and diazepam (2mg/ kg orally). The Animals were placed in actophotometer individually and basal
activity score was recorded over the period of 5 min [17].

Statistical analysis (ANOVA): Result is expressions as mean * S.E.M. the statistical analysis of data have
done using the one way analysis of variance (ANOVA). A probability level less than 0.05 is considered
statically significant.
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RESULTS

Preliminary phytochemical screening test: The freshly prepared extracts were also tested. The result of
phytochemical analysis indicated that presence of flavonoids, tannins, alkaloids, triterpenoids and
steroids.

Elevated plus maze: The methanol extract 800, 1200, 1600mg/kg (Table 1 and Figure 1) and aqueous
extract 1600mg/kg (Table 2 and Figure 2) induced significant increase in the both number of entries and
time spent in open arms, compared to the closed arm in elevated plus maze model, but maximum
response showed by methanolic extract at dose 1200mg/kg.

Table 1: Effect of methanol extract of seeds of Alangium salvifolium on behaviour of rat in
Elevated Plus Maze (EPM) test

S.No Drug Time spentin open arm Entries in open
1 Normal 34.2+1.7 2.4+0.31
2 Diazepam 64.812.3 3.61+0.56
3 200mg/kg 41.4+1.4 2.7+0.65
4 400mg/kg 49.4+2.0 2.610.60
5 800mg/kg 67.2+3.4* 3.8+0.74*
6 1200mg/kg 76.8+4.5* 4.1+0.87*
7 1600mg/kg 65.7+4.4* 3.610.78*

All values represent Meanz S.E.M (n=6), *p<0.05 vs. control group.

Table 2: Effect of aqueous extract of seeds of Alangium salvifolium on behaviour of rat in Elevated
Plus Maze (EPM) test

S.No Drug Time spentin open arm Entries in open
1 Normal 34.2+1.7 2.4+0.31
2 Diazepam 64.8£2.3 3.610.56
3 200mg/kg 35.7+1.8 2.3+0.30
4 400mg/kg 39.311.6 2.5+0.59
5 800mg/kg 44.2+1.8 2.7+0.61
6 1200mg/kg 50.1+1.9 3.1+0.67
7 1600mg/kg 54.2+2.7* 3.04£0.72*

All values represent Meant S.E.M (n=6), *p<0.05 vs. control group.
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Figure 1: Effect of methanol extract of seeds of Alangium salvifolium on time spent in open arms of rat
using Elevated Plus Maze (EPM) test
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Figure 2: Effect of aqueous extract of seeds of Alangium salvifolium on time spent in open arms of rat
using Elevated Plus Maze (EPM) test.

Light - Dark

In the light dark exploration test model, we observed that methanol extract 1200mg/kg and 1600mg/kg
(Table 3 and Figure 3) and aqueous extract 1600mg/kg (Table 4 and Figure 4) induced significant
increase in the time spent in the light compartment, compared to the dark compartment. In this model
again methanolic extract at dose 1200mg/kg showed maximum significant effect.
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Table 3: Effect of methanol extract of seeds of Alangium salvifolium on behaviour of rat in Light and
Dark Exploration test

S.No Drug Time spentin open area Entries in open
1 Normal 30.4+1.3 2.810.5
2 Diazepam 64.4+2.9 4.4+1.1
3 200mg/kg 49.8+1.4 3.1+0.6
4 400mg/kg 51.4£1.9 3.210.5
5 800mg/kg 57.2+1.8 3.4£0.8
6 1200mg/kg 61.4+2.3* 3.240.9*
7 1600mg/kg 60.6£3.1* 3.41+0.9*

All values represent Mean+ S.E.M (n=6), *p<0.05 vs. control group.

Table 4: Effect of aqueous extract of seeds of Alangium salvifolium on behaviour of rat in Light and
Dark Exploration test

S.No Drug Time spentin open area Entries in open
1 Normal 30.4+1.3 2.810.5
2 Diazepam 64.4+2.9 4.4+1.1
3 200mg/kg 31.3+£1.5 2.940.6
4 400mg/kg 34.4£1.7 3.1+0.7
5 800mg/kg 37.2+1.2 3.210.8
6 1200mg/kg 43.4+1.9 3.2+0.9
7 1600mg/kg 51.7+2.2* 3.4+0.9*

All values represent Meant S.E.M (n=6), *p<0.05 vs. control group.
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Figure 3: Effect of methanol extract of seeds of Alangium salvifolium on time spent in light
compartment using Light and Dark Exploration test
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Figure 4: Effect of aqueous extract of seeds of Alangium salvifolium on time spent in light
compartment using Light and Dark Exploration test

Actophotometer

Actophotometer model, we observed that methanol 800, 1200, 1600mg/kg (Table 5 and Figure 5) and
aqueous extract 1600mg/kg (Table 6 and Figure 6) shows significant increase of locomotor activity,
which means both extract showed anxiolytic activity without sedative effect.

Table 5: Effect of methanol extract of seeds of Alangium salvifolium on behaviour of rat on
Actophotometer test

S.No Drug Reading/Counting
1 Normal 107+ 6.8
2 Diazepam 274+ 9.3
3 200mg/kg 180+ 7.5
4 400mg/kg 225+ 10.1
5 800mg/kg 311+11.6*
6 1200mg/kg 369+14.2*
7 1600mg/kg 249+ 8.7*

All values represent Meant S.E.M (n=6), *p<0.05 vs. control group.

Table 6: Effect of aqueous extract of seeds of Alangium salvifolium on behaviour of rat on
Actophotometer test

S.No Drug Reading/Counting
1 Normal 107+ 6.8
2 Diazepam 274+9.3
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3 200mg/kg 111+ 7.2
4 400mg/kg 119+ 8.0
5 800mg/kg 130£10.6
6 1200mg/kg 167+10.5
7 1600mg/kg 196+ 11.2*

All values represent Mean+ S.E.M (n=6), *p<0.05 vs. control group.
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Figure 5: Effect of methanol seeds extract of Alangium salvifolium on counts/ reading by Rat using
Actophotometer test
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Figure 6: Effect of aqueous extract of seeds of Alangium salvifolium no. of counts/ readings by rat
using Actophotometer Test
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DISCUSSION

The present work demonstrating the anti-anxiety potential of methanol and aqueous extracts of the
Alangium salvifolium seeds on rats by employing three experimental models i.e. Elevated plus Maze,
Light & Dark Model and Actophotometer. These models are chosen because they are validated as an
animal model of anxiety on pharmacological, physiological and behavioral grounds [18]. In this study, we
observed that the methanol extract (800, 1200, 1600mg/kg) and aqueous In extract (1600mg/kg)
induced significant increase in the both number of entries and time spent in open arms, compared to
the closed arm in elevated plus maze model but maximum response showed by methanolic extract at
dose 1200mg/kg. In the light dark exploration test model, we observed that methanol extract
(1200mg/kg and 1600mg/kg) and aqueous extract (1600mg/kg) induced significant increase in the time
spent in the light compartment, compared to the dark compartment. In this model again methanolic
extract at dose 1200mg/kg showed maximum significant effect. In the actophotometer model, we
observed that methanol (800, 1200, 1600mg/kg) and aqueous extract (1600mg/kg) shows significant
increase of locomotor activity, which means both extract showed anxiolytic activity without sedative
effect. These results compared with control group and diazepam (2mg/kg), treated group, which is the
standard anxiolytic drug. Despite of these two extracts, methanolic extract was found to be most
effective. The methanol extract (at dose 1200mg/kg) significantly induced maximum response in
elevated plus maze model, light dark exploration test model and actophotometer model. It may be due
to the present of flavonoids in the methanolic extract. Phytochemical screening of methanolic seed
extract of Alangium salvifolium Linn showed presence of flavonoids and Tannins. Flavonoids with
anxiolytic activity have been described in many plant species used in folk medicine such as Passiflora
coerulea [19]. The anxiolytic effect of flavonoids has been attributed to its effect on central nervous
system. Different type of flavonoids was found to be ligands for the GABA receptors in the central
nervous system [20]. Gamma-amino butyric acid (GABA) is the major inhibitory neurotransmitter in the
central nervous system. Different type of anxiolytic drugs is shown their action through GABA. The
anxiolytic effect of methanolic seed extract of Alangium salvifolium may be due to the presence of
flavonoids, that action on GABA with other excitatory neurotransmitter in CNS. The results of this study
showed that the methanol extract of Alangium salvifolium Linn possess anxiolytic effects without
sedation at therapeutic acceptable doses. Further study is required to find out the exact mechanism
responsible for its anti-anxiety activity.
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