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ABSTRACT
The Purpose of this study was to evaluate and compare the putative anxiolytic-like activity of Flaxseed Oil and Perilla Oil using elevated
plus maze (EPM) and light-dark exploration test in mice. Flaxseed Oil is also known as linseed oil. Flaxseed Oil obtained from the dried ripe
seeds of the Linum usitatissimum, (Linaceae). Perilla Oil is also known as Yegoma oil. It is obtained from seed of Perilla frutescens
(Lamiaceae). Male mice were treated orally with the different doses of Flaxseed Oil (0.5-2.0 ml/kg), Perilla Oil (0.3-1.2ml/kg) and diazepam
respectively, 1 hour before behavioral evaluation. Oral administration of 1.5 and 2.0ml/kg of Flaxseed Oil and 0.9, 1.2 ml/kg of Perilla Oil
significantly (p<0.05) increased the number of entries and time spend in light arena of light-dark exploration test as well as these
significantly (p<0.05) increased number of entries and time spent in open arm of elevated plus maze test. The anxiolytic effects of herbal oils
compared with that of control group without any treatment and further, the results are quite comparable to diazepam (2mg/kg, p.o.). These
results indicate that both oils have anxiolytic profile. The comparison between maximum significant effect of Flaxseed Oil and Perilla Oil at
doses 1.5ml/kg and 0.9ml/kg respectively showed that Perilla Oil as more anxiolytic effect with low dose as compared with Flaxseed Oil.
KEYWORDS: Anxiety, Flaxseed Oil, Perilla Oil, Elevated plus maze.

INTRODUCTION
Anxiety is an exaggerated feeling of apprehension,
uncertainty, and fear. It is an unpleasant state of tension
with an anticipation of imminent danger1. Anxiety
disorders are considered the most common psychiatric
diagnoses, and represent a significant disease burden
affecting between 10–30% of the general population2,3,4.
So anxiety becomes a very important area of research
interest in Psychopharmacology during this decade5.
Benzodiazepines are the most preferred treatment till
date for the effective management of anxiety disorders
but these compounds have well known side-effects such
as sedation, muscle relaxation, amnesia, and dependence
6,7
. It has been estimated that 43% of anxiety sufferers
use some form of complementry therapy mainly herbal
medicines, massages, folk remedies, self help groups and
homeopathy8.
MATERIALS AND METHODS
Material
Herbal Oil
Perilla Oil gifted by Dubio Co., Ltd Korea while
Flaxseed Oil was purchase from New Delhi (India).
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Drugs
Diazepam dose of 2 mg/kg, i.p. was used as a reference
standard9,10. Other chemical of analytical grade were
purchased market of Ambala.
Animals
Swiss albino mice (22-25 g) were used to study the
anxiolytic effect. The animals were housed in groups of
six mice per cage and maintained at 24oC ± 1 oC, with
relative humidity of 45-55% and 12:12 hour’s dark/light
cycle. The experiments were carried out between 08:30
and 13:00h. The animals had free access to food
(Standard Chew pellets) and water ad libitum. Food, not
water, was withdrawn before night and during night the
experiment. The Institutional Animal Ethics Committee
(IAEC) approved all the experimental protocols.
Assessment of Anxiolytic Activity
Schedule Treatment
The anxiolytic activity of Perilla Oil and Flaxseed Oil
were examined using Elevated Plus Maze (EPM), and
Light and Dark. The animals will divided into twenty
groups, consisting of six mice per group in mice. Group
1 was control without treatment; Group 2 received
Diazepam 2 mg/kg of mice, Group 3 to 6 received
Flaxseed Oil (0.5, 1.0,1.5 and 2.0 ml/kg of mice
respectively) and Group 7 to 10 received Perilla Oil (0.3,
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0.6, 0.9 and 1.2 ml/kg respectively) for light and dark
exploration test.
Group 11 was control without treatment; Group 12
received Diazepam 2 mg/kg of mice, Group 13 to 16
received Flaxseed Oil (0.5, 1.0,1.5 and 2.0 mi/kg of mice
respectively) and Group 17 to 20 received Perilla Oil
(0.3, 0.6, 0.9 and 1.2 ml/kg respectively) for elevated
plus maze test.
Model Used
Light/Dark Exploration Test
The apparatus consisted of two acrylic boxes. Two
distinct chambers, a black chamber (20 x 30 x 30 cm)
painted black and other open chamber made up
transparent acrylic (30 x 30 x 30cm). The two chambers
are connected through a small open doorway (8 x 8 cm)
situated on the floor level at the centre of the partition11.
Each mouse was placed individually in the of 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.
Elevated Plus Maze
This model of anxiety has been used extensively for
evaluation of novel anxiolytic agents and to investigate
psychological and neurochemical basis of anxiety12.The
method is rapid, simple, selective, and can evaluate both
anxiogenic and anxiolytic agents under identical
experimental conditions. An anxiogenic agents will
increase the time spent and entries in the closed arm,
whereas an anxiolytic agents are tested against
anxiogenic drug induced perturbations. This method is
said to be ethologically valid since it utilizes fear of
balancing on the open and elevated maze arm as the
stimulus The plus-maze apparatus, consisting of two
open arms (16 x 5 cm) and two closed arms (16 x 5 x 12
cm) having an open roof, with the plus maze elevated (25
cm) from the floor used to observed anxiolytic behavior
in mice13,14. Each mouse was placed at the center of the
elevated plus maze with its head facing the open arm.
During the 5-min experiment, the behavior of the mouse
was recorded as: (1) No. of entries in to open arm, (2)
and time spent by mice in open arm. During the entire
experiment, mice were allowed to socialize. Every
precaution was taken to ensurethat no external stimuli,
other than the height of the plus maze could invoke maze
anxiety.
STATISTICAL ANALYSIS (ANOVA)
Results was expressed as mean ± S.E.M. The statistical
analysis of data was done using the one way analysis of
variance (ANOVA) followed by Tukey’s test. A
probability level (p value) less than 0.05 is considered
statically significant.
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RESULT
Light and Dark Model
Diazepam-treated mice significantly increased the time
spent in light compartment and also increased number of
entries in light compartment. Different dose of herbals
oils significantly change time and numbers of entries in
light compartment and produced anxiolytic activity in
light and dark experiments on mice [Table 1].
Elevated Plus Maze
Oral administration of different doses of Perilla Oil and
Flaxseed Oil produced a significant increase in
permanence in open arms of the plus maze [Table 2],
suggesting an anxiolytic effect of these herbal oils.
Animals treated with diazepam (2mg/kg, i.p.) spent more
time in the open arms of the maze.
DISCUSSION
In elevated plus-maze, mice show natural aversion to
open and high spaces and, therefore, spend more time in
the enclosed arms, which forms the basis for its use in
the measurement of anxiety. The behavioral results of the
present study showed that the native mice spent a
significantly lesser time in the open arms, and also
entered in it less frequently than the enclosed arms. The
preference is likely to reflect an aversion towards the
open arms caused by fear or anxiety.
In the present study, we found that herbal oils like Perilla
Oil and Flaxseed Oil increased the percentage of open
entries and time spent in open arms and thus showed
anxiolytic-effect in these models. The herbal oils
produced prominent anxiolytic activity in this
experiment. However these oils show less anxiolytic
activity than diazepam on mice. On the other hand
Perilla Oil was more anxiolytic than Flaxseed Oil. Thus
they have better profile for an anxiolytic agent. There is
considerable interest in the development of new
anxiolytics that do not induce sedative effects and do not
inhibit locomotion.
In conclusion, present study confirms the anxiolytic
activity of herbal oil on elevated plus maze and light and
dark model in mice. In the same way, identification of
compounds responsible for biological activity could be
used as prototype(s) to design substances with anxiolytic
activity. It may be alpha-linolienic acid which produces
prominent anxiolytic activity. Although further major
active components and precise anxiolytic mechanism
need to be identified.
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Table 1: Effect of Flaxseed oil and Perilla oil on behavior of mice using light and dark exploration test
Group No.

Treatment

Dose
------

No. of Entry in light arena Mean ± S.E.M

Time spent (sec) in light arena Mean ± S.E.M

7.3±0.79

79.8±8.4

1.

Control

2.

Diazepam

2mg/kg

15.8±0.80***

157.39±8.2***

3.

Flaxseed Oil

0.5ml/kg

8.2±0.81

86.3±7.3

4.

Flaxseed Oil

1.0ml/kg

9.5±0.75

94.7±9.1

5.

Flaxseed Oil

1.5ml/kg

11.7±0.92**

119.4±7.3**

6.

Flaxseed Oil

2.0ml/kg

11.4±0.59*

113.7±3.52*

7.

Perilla Oil

0.3 ml/kg

8.5±1.3

89.7±7.7

8.

Perilla Oil

0.6 ml/kg

10.3±1.47

106.0±10.3

9.

Perilla Oil

0.9 ml/kg

13.2±1.25**

130.85±7.3**

10.

Perilla Oil

1.2 ml/kg

12.1±0.69*

120.62±10.1*

Each value represents as the mean ± S.E.M (n=6), *p<0.05, **p<0.01, ***p<0.001 vs control.
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Table 2: Effect of Flaxseed oil and Perilla oil on behavior of mice using elevated plus (EPM) test
Group
No.

Treatment

Dose

------

No. of Entry in open arm Mean ±
S.E.M

Time spent (sec) in open arm Mean ±
S.E.M

4.5±0.79

31.1±1.2

11.

Control

12.

Diazepam

2mg/kg

10.4±0.69***

68.7±2.3***

13.

Flaxseed Oil

0.5ml/kg

5.1±0.49

34.4±1.4

14.

Flaxseed Oil

1.0ml/kg

5.9±0.44

38.7±1.8

15.

Flaxseed Oil

1.5ml/kg

7.5±0.53*

46.9±4.1**

16.

Flaxseed Oil

2.0ml/kg

7.1±0.78

45.6±2.7**

17.

Perilla Oil

0.3 ml/kg

4.75±0.43

36.1±5.4

18.

Perilla Oil

0.6 ml/kg

6.1±0.34

41.8±2.7

19.

Perilla Oil

0.9 ml/kg

7.94±0.62**

51.7±2.9**

20.

Perilla Oil

1.2 ml/kg

7.59±0.67*

48.7±3.8**

Each value represents as the mean ± S.E.M (n=6), *p<0.05, **p<0.01, ***p<0.001 vs control.
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