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Abstract

Background: Anxiety is a universal human emotion, closely allied with fear, presumably serving
psycho-biologically adaptive purposes. Drugs are available in modern medicine to treat anxiety disorders,
Diazepam being drug of choice but it produces various systemic side effects or exhibit tolerance upon
chronic use. In Ayurveda, many plant products have been claimed to be free from side effects and less
toxic than synthetic drugs, one of them is Garcinia indica which was evaluated for its anxiolytic activity.
Methodology: Wistar albino rats of either sex (150-250g) were divided into four groups with eight rats
in each group. Different groups were given distilled water (0.5ml p.o.), Diazepam (1mg/kg p.o.),
Garcinia indica (1.75gm/kg p.o.) and Garcinia indica (3.5gm/kg p.o.) respectively. Effect of test drugs
on anxiety was evaluated using elevated plus maze test. Parameters such as number of entries in open
arm, time spent in open arm were assessed. Results (meanzstandard deviation) were analysed using one-
way ANOVA test followed by Tukey’s test.

Result: Statistically significant increase (p<0.05) in time spent in open arm was seen in Garcinia indica
(3.5gm/kg) and Diazepam groups compared to control group; Diazepam and Garcinia indica (3.5gm/kg)
groups showed comparable effect. Number of open arm entries was significantly increased (p<0.05) in
Garcinia indica (both doses) and Diazepam groups as compared to control group. Diazepam did not
show any significant difference (p>0.05) when compared to both doses of Garcinia indica.

Conclusion: Garcinia indica (3.5gm/kg) have more significant anxiolytic activity showing comparable
effects with Diazepam.
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Introduction
Anxiety disorders are among the most common psychiatric disorders that affect all age groups
of the general population ™. It is a cardinal symptom of many psychiatric disorders and an
inevitable component of many medical and surgical conditions. It is also a universal human
emotion, closely allied with Worry and fear, presumably serving psycho biologically adaptive
purposes 2. Worry and fear are completely natural human feelings. If these feelings occur in
completely natural stimuli and are experienced for an extended period, it affects the physical
and mental health and leads to clinical anxiety disorders. It is a response to perceived
immediate threat or significant stress. It may be acute or chronic. It can be a short term “state”
or a long term “trait”, whereas trait anxiety means worrying about the future events, close to
the concept of neuroticism I,
Neurochemicals such as Serotonin, GABA, Dopamine, Norepinephrine and many others have
also recently been linked to anxiety disorders. Each chemical plays a very different, but
equally important, role in anxiety regulation 1,
Many drugs are available in modern medicine to treat anxiety disorders. Most commonly used
drugs are benzodiazepines. Diazepam being the drug of choice for anxiety disorders also have
sedative, anti -convulsant activities. It may also increase the effects of other sedatives like that
of alcohol and may lead to development of tolerance to the anxiolytic effects on its long-term
use Bl, Sudden withdrawal of benzodiazepines after chronic treatment can cause anxiety and
seizures. Chronic use of benzodiazepines may lead to habituation, dependence and abuse.
In Ayurveda, many plant products have been claimed to be free from side effects and less toxic
than synthetic drugs, one of them is Kokum. Garcinia indica (Kokum) is a fruit tree of
culinary, pharmaceutical, nutraceuticals and industrial uses. Kokum is one of the important
indigenous tree spice crops originated and grown in Western Ghats of India.
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For most indigenous system listed medicinal plants such as
siddha, Ayurveda, Unani and allopathy which Garcinia indica
is one of the traditional medicinally imported deciduous
plants available all over India ®l. Researchers have found that
those individuals producing low levels of serotonin in the
brain have a greater chance of experiencing anxiety or
depressed mood [ 8, The main active component in kokum is
hydroxycitric acid (HCA), mainly found in leaves and rinds as
HCA and some quantity is present as HCA lactone. HCA
increases serotonin release from isolated rat brain cortex
which help in reducing anxiety ©1.

Other uses of Garcinia indica are

1. Traditional home remedy in case of constipation, heart
diseases, dysentery and pains [0,

2. Garcinol, a polyisoprenylated benzophenone purified

from Garcinia indica fruit rind has an antioxidant and

anti-ulcer properties [+ 121,

HCA is also a potential anti-obesity agent.®

4. Anthocyanins pigment found in GI are well known for
their  antioxidant,  anti-inflammatory and  anti-
carcinogenic activity (61,

5. Italso has anti-microbial activity [*31,

w

In order to find a drug which, have a potent anxiolytic activity
comparable to that of Diazepam but having less adverse
effects than it, this comparative study of above-mentioned
drugs was conducted. Objectives of this study are to evaluate
anxiolytic activity of Garcinia indica and to compare it with
Diazepam using elevated plus maze test in rats.

Materials and Methods

The study was commenced after IAEC (Institutional Animal
Ethics Committee) approval and was conducted in accordance
with CPCSEA (Committee for the Purpose of Control and
Supervision of Experiments on Animals) guidelines and was
done in a period of one year from 1% January 2018 to 31%
December 2018. Wistar Albino rats weighing 150-250 gm of
either sex were procured from the animal house located in Dr.
D. Y. Patil Medical College, Pimpri, Pune-18, Maharashtra,
India. Rats were housed under standard conditions in
polypropylene cages.

Plant material

Dried seeds of Garcinia indica were obtained from Konkan
region of the western ghats in Maharshtra from Sindhudurg
district Ghonsari village which were verified and certified by
Dr D.Y. Patil College of Ayurveda, Pimpri, Pune and an
aqueous extract of seeds was obtained from the same institute.

Standard drug
Diazepam obtained from Intas pharmaceutical, India was used
as standard drug given in the dose of 1mg/kg orally.

Test drug

Extract of Garcinia indica obtained from Dr D.Y. Patil
College of Ayurveda, Pimpri, Pune was used as test drug
given in the dose of 1.75gm/kg and 3.5gm/kg orally.

Study design

There were four groups containing eight rats in each group.
They were administered:

Group I: Distilled water 0.5 ml p.o. (Control group)

Group II: Diazepam 1mg/kg p.o.

Group I1lI: Garcinia indica 1.75gm/kg p.o.
Group 1V: Garcinia indica 3.5gm/kg p.o.

Elevated plus maze test

The elevated plus maze (EPM), perhaps the most employed
animal model of anxiety in current practice, was first
proposed by Handley & Mithani and further validated by File
et al. EPM is an unconditioned spontaneous behavioural
conflict model. It is a useful test to investigate both anxiolytic
and anxiogenic agents.

Apparatus: EPM apparatus consisting of two open arms (43
cm x 15 cm x 0.5 cm) and two enclosed arms (43 cm x 15 cm
X 23 cm), extending from a central platform (5 cm x 5 cm x
0.5 cm) and raised 50 cm above floor level. The EPM is in the
form of a plus™ with two open elevated arms facing opposite
to each other and separated by a central square and two arms
of the same dimensions, but enclosed by walls [, The
maze is raised off the ground so that the open arms combine
elements of unfamiliarity, openness and elevation. The EPM
is based on the natural aversion of rodents for open spaces
and uses conflict between exploration and aversion to
elevated open places. Provoked behaviour profiles in the EPM
appear to include elements of neophobia, fear of height,
exploration, agoraphobia and approach/avoidance conflict.
Rats generally taken from their home cages will show a
pattern of behaviour characterized by open-arm avoidance
with a consistent preference for the closed arms. The rank
order preference profile is closed > centre > open, indicative
of a penchant for relatively secured sections of the maze 1471,
Procedure: For testing, vehicle or drug treated rats were
placed in the elevated plus maze individually, on the platform
joining the four arms and the rat was observed for a period of
3 min. The number of open arm entries and the amount of
time spent in open arms were recorded (14171,

Statistical Analysis

The study observations made were recorded in a tabulated
format in the excels master charts then mean and standard
deviation was calculated. The data was compiled and
analyzed using the statistical package, Primer of biostatistics,
version 5.0. When the data passed normality test, the
parametric test one-way analysis of variance (ANOVA)
followed by post-hoc test which is Tukey’s multiple
comparisons test was used. p-value less than 0.05 was
considered statistically significant.

Results
Table 1: Time spent in open arms
Dose Time spent in open arm (secs)
Group (per oral) (Mean + SD)
Control (DW) 0.5ml 25+ 2.50

Diazepam 1mg/kg 35.88 £ 2.9***
Garcinia indica | 1.75gm/kg 30.25 + 4.33*

Garcinia indica | 3.5gm/kg 37.12 £ 2.35%**$$$

Compared with control

* p value < 0.05, *** p value < 0.001
Compared with Diazepam

$ p value < 0.05, $$$ p value < 0.001

This table shows

e Garcinia indica have significant anxiolytic activity in
both (1.75gm/kg and 3.5gm/kg) doses as compared to
control group.

e Garcinia indica administered in a dose of 3.5gm/kg and
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Diazepam showed highly significant result as compared
to control.

e Diazepam showed significant increase in time spent in
open arm as compared to Garcinia indica in low dose.

e Diazepam and Garcinia indica in high dose showed
comparable effect.

This graph shows

e Both the doses of Garcinia indica showed significant
increase in time spent in open arms as compared to
control group.

e High dose Garcinia indica showed comparable effect to
that of Diazepam.

4U Table 2: Number of open arm entries
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Graph 2: Number of open arm entries

This graph shows

e Diazepam treated rats did not show any significant
difference in open arm entries when compared to both the
doses of Garcinia indica.

Discussion

Anxiety disorders are among the most common psychiatric
disorders that affect all age groups of the general population.
Benzodiazepines are still frequently used in spite of their side
effect profile. Newer drugs as well as compounds derived
from traditional herbs have possible therapeutic relevance in
treatment of anxiety.

In depression, decreased levels of monoamines such as
serotonin and norepinephrine in central nervous system may

be due to increase in monoamine oxidase-MAOQO activity
(Brigitta et al., 2002) [*€],

The fruit rind of Garcinia indica, widely consumed in the
form of sharbat, contains high amount hydroxycitric acid
(HCA), which is an established booster of serotonin liberator
from rat brain (Ohia et al.,2001) ©1.

For most indigenous systems such as Siddha, Ayurveda,
Unani and allopathy, it is one of the traditional medicinally
important deciduous plants available all over India [, Hence,
in a present study Garcinia indica was selected as a potential
anxiolytic herb.

EPM test is one of the most popular procedure for screening
anti-anxiety compounds. It is used to evaluate psychomotor
performance and emotional aspects of rodents [, When
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Garcinia indica was given in a high dose, it showed
comparable anxiolytic activity to that of Diazepam. It was
better than Diazepam in preserving the locomotor activity and
had less sedating effect as compared to Diazepam.

Anxiolytic activity of Garcinia indica was evaluated in 0.5 to
2% w/w range of concentrations by Dhamija et al. (2017).
Garcinia indica at these concentrations significantly enhanced
(p<0.05) both the number of entries and time spent in open
arms when compared with control group in EPM 19,
Anxiolytic activity of Garcinia indica was also evaluated in
the doses of 125mg/kg, 250mg/kg and 500mg/kg by Patel et
al. (2013). Garcinia indica at these doses significantly
enhanced (p<0.05) both, the number of entries and time spent
in open arms, when compared with control group in EPM
except in a dose of 125mg/kg, where there was no significant
increase in number of entries observed in open arm [20,

In this study, we found that Garcinia indica when given in the
dose of 1.75gm/kg and 3.5gm/kg had shown significant
anxiolytic activity when compared with control group which
are consistent with results of above two studies. In this study,
we also found that Garcinia indica possess comparable
anxiolytic activity with Diazepam when given in the dose of
3.5gm/kg. These findings revealed antianxiety potential of
Garcinia indica.

Anti-depressant effect of Garcinia indica may be due to its
adrenergic (a1) and dopaminergic (D2-receptors) pathways.
Garcinia indica is known to inhibit monoamine oxidase
enzyme in brain causing increased concentration of
norepinephrine and serotonin in brain. It produces favourable
effect in depression where these monoamine concentrations
are considerably reduced. It is also known to have antioxidant
effect. In anxiety and depression there is oxidative stress
which leads to generation of free radicals like reactive oxygen
species (ROS), catalase, superoxide anion, peroxide, hydroxyl
radicals, singlet [oxygen and nitric oxide] in excess (Coyle et
al., 1993) U, ROS & Malondialdehyde (MDA) causes
initiation of lipid peroxidation and disorientation of
membrane proteins which leads to destruction of brain
defence system causing disruption of neurons and cell death.
Further oxidation of nucleic acid and neurotransmitter also
produce detrimental effects on neuronal function (Bouayed et
al., 2009) 22, Antioxidant action of Garcinia indica when
used for a long time i.e 14 days is known to reduce brain
MDA levels and thus protect the brain from oxidative
damage. Its phytoconstituent, garcinol due to the presence of
phenolic hydroxyl group and B-diketone moiety causes the
activation of GABAergic receptors and produces anti-anxiety
and antidepressant effects (Padhye et al., 2009) 231, Garcinol
and anthyocynins which are present in Garcinia indica act as
potential free radical scavengers and produce antioxidant
activity (Baliga et al., 2011) 2,

Conclusion

This study shows that seed extract of Garcinia indica in a
high dose has comparable anxiolytic activity with Diazepam,
though not superior, but it has less sedating effect on rats as
compared to Diazepam. Garcinia indica was also found to be
preserving the locomotor activity in rats suggestive of its
anxiolytic action.

Furthermore, increase in open arm entries and time spent in
open arm with high dose Garcinia indica is also suggestive of
improvement in psychomotor performance and emotional
aspects of rats in addition to anxiolytic activity. Further study
involving large number of animals is required to understand

the precise mechanism of anxiolytic activity Garcinia indica.
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