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ABSTRACT
Zingiber officinale belonging to Zingiberaceae family is used worldwide as a cooking spice, condiment and herbal remedy. This study was taken up to
investigate the anxiolytic activity of alcohol and water extracts of the rhizomes of Zingiber officinale.in mice, by behavioral tests like elevated plus maze
(EPM) and open field test (OFT) which will serve as the basis for assessing anxiolytic effect. Three doses viz. 100, 200 and 400 mg/kg body wt. of 70%
ethanol and water extracts were administered; i.p. to mice one hour before carrying out the tests. Diazepam (1 mg/kg body wt.) was taken as the standard
anxiolytic drug. The animals administered with extracts at the levels of 200 and 400mg/kg body wt. Diazepam showed a significant increase in the time spent
and total entries in the open arms of the EPM and increase in locomotor activity in OFT. However, extracts at 200 and 400 mg/kg body weight demonstrated
significant increase in the time spent in the centre of the field. The results of the study suggest that the extracts possess promising anxiolytic activity and the
extract may be regarded as a potent nutraceutical for treating anxiety.
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INTRODUCTION
Anxiety and anxiety-spectrum disorders are becoming increasingly prevalent
in modern society, requiring new therapeutic approaches and treatments [1-3].
Anxiety induced stress activates the sympathetic nervous system, stimulating the release of catecholamines from the adrenal medulla as a response to
stressors fight or flight [4-5]. Benzodiazepine, the most commonly prescribed
treatment for anxiety disorders, has side effects such as sedation,
myorelaxation, ataxia, amnesia and pharmacological dependence [6]. Hence
various plants are used in complementary and alternative medicines for management of anxiety [7].
Zingiber officinale (ginger) belonging to Zingiberaceae family is used worldwide as a cooking spice, condiment and herbal remedy. As a medicinal herb,
Zingiber officinale has long been used in China, India, Roman, and Arab for
the management of various human ailments including headaches, colds, fever,
nausea, and rheumatic disorders [8]. Zingiber officinale has received increasing
attention because of its pronounced antioxidant [9], anti-inflammatory [10-11],
antidiabetic [12], neuroprotective [13] and anticancer activities [14-15]. Pharmacological investigations have revealed that Zingiber officinale and its major
pungent ingredients viz. diarylheptanoids and gingerol-related compounds
[16]
, have chemopreventive and chemotherapeutic effects on a variety of
cancer cell lines and on animal models [17-18]. A combination of Zingiber officinale
and Allium sepa have been reported to produce hypoglycemic and
hypolipidaemic effects [19] in albino rats. Addition of ginger (1%) to normal
diet of rats prevent formation of free radicals and maintain the integrity of
erythrocytes [20], probably due to its rich content of active ingredients viz.
zingerone, gingerdiol, zingibrene, gingerols and shogaols, that are anti-oxidative [21] which directly act on the gastrointestinal tract [22]. Nevertheless, the
studies on antianxiety properties of Zingiber officinale extracts are sparse.
Hence this study was conducted to evaluate the antianxiety properties of the
rhizome extract in mice.
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MATERIALS AND METHODS
Chemicals and samples
Diazepam used as standard was procured from Ranbaxy Laboratories Ltd.,
India (Calmpose). Fresh and healthy Zingiber officinale rhizomes were procured from the local market, Mysore, India. The rhizomes were washed,
sliced, shade dried and powdered.
Preparation of Zingiber officinale roots extracts
Bioactive compounds were extracted by soaking 100gm of Zingiber officinale
rhizome powder in 1 litre of 70% ethanol and water respectively. The sample
along with solvent was kept for 24 hours using shaker and filtered, the
procedure was repeated thrice. The extracts were pooled and evaporated to
dryness using flash evaporator. The lyophilised powder of these extracts
were made and used for this study.
Animal experiment
Animal studies were conducted according to the institute animal ethical committee regulations approved by the committee for the purpose of the control
and supervision of experiments on animals. 42 male mice weighing 25-30 g
were selected from the stock colony of Defence Food Research Laboratory,
Mysore, India, housed in an acryl fiber cage, temperature controlled room
(temperature 25 ± 2 o C) maintained in 12 h light/ dark cycle with free access
to food and drinking water ad libitum.
Experimental design
The extracts of the rhizome of Zingiber officinale were separately suspended
in a vehicle comprising 1% (w/v) Tween 20 in distilled water. The grouping of
mice and the administration of the extracts were carried out as given below:
Group 1: Control
Group 2: ethanol extract, 100/kg body wt.
Group 3: ethanol extract, 200/kg body wt.s
Group 4: ethanol extract, 400 mg/kg body wt.
Group 5: water extract, 100 mg/kg body wt.
Group 6: water extract, 200 mg/kg body wt.
Group 7: water extract, 400 mg/kg body wt.
Group 8: diazepam,1mg/kg body wt.
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The extracts of the rhizomes of Zingiber officinale were prepared by suspending the dried extracts in the vehicle and were administered, i.p. to mice
one hour before carrying out the tests. Six mice were taken in each group. The
doses of extracts were calculated to administer 0.25 ml of the suspension of
extracts to the mice. Diazepam (1 mg/kg body wt.) suspended in the vehicle
was used as standard anxiolytic drug. The suspending vehicle (0.25 ml)
without any extract/drug was used as control.

Open Field test
Spontaneous motor activity was evaluated in open field test have been described by Bhattacharya et al., [24]. The open field apparatus is made up of
black plexi glass and consisted of a square 56 cm x 56 cm. The floor of
apparatus was divided into 16 square of identical dimension. The entire
room, except the open field was kept dark during the experiment. One hour
after the treatment of vehicle/standard/extract to each animal was placed at
one corner of the apparatus and the behavioral aspects were noted in the next
5min. The apparatus was cleaned thoroughly between trials with damp and
dry towels. All behavioral recordings were carried out using ANY MAZE
software.

Elevated plus-maze test
The test procedure and scoring methodology for the elevated plus-maze test
have been described by Kulkarni et al., [23]. In brief, the apparatus composed
of two open (30 × 5 × 0.25 cm) and two enclosed (30 × 5 × 15 cm) arms that
STATISTICAL ANALYSIS
radiated from a central platform (5 × 5 cm) to form a plus sign. A slightly
All data are presented as mean ±SD and was analysed by one-way ANOVA.
raised edge on the open arms (0.25 cm) provided an additional grip for the
The groups treated with extracts were compared with the respective vehicle
animals. The maze floor and the closed arms were covered with black adhe(control) group. The diazepam treated group was compared with control and
sive tape. The plus-maze was elevated to a height of 40 cm above floor level
P values (<0.001 and<0.05) were considered statistically significant.
by a single central support. The experiment was conducted during the dark
phase of the light cycle (7: 00–19: 00). The mice were injected with drugs or
vehicle and sixty minutes later, the trial was started by placing the animal on RESULTS
the central platform of the maze facing an open arm. The number of entries
into, and the time spent, in each of the two types of arm, were counted during Elevated plus maze test
a 5 min test period. The open-arm entries and open-arm time were used as Animals treated with diazepam showed a significant increase in the time
indices of anxiety. A mouse was considered to have entered an arm when all spent in the open arms and decreased time spent in closed arms (fig 1 and 2),
four paws were on the arm. The apparatus was cleaned thoroughly between as well as an increase in the number of entries in the open arms (fig 3). 70%
trials with damp and dry towels. All behavioral recordings were carried out ethanol and water extracts of Zingiber officinale showed increase in time
with the help of ANY MAZE software.
Elevated plus maze test

* indicates significant difference as compared to control group (p<0.001). Values are given as mean ± SD of six animals.
Figure1: Elevated plus maze test

* indicates significant difference as compared to control group (p<0.001). Values are given as mean ± SD of six animals.
Figure2: Elevated plus maze test
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* indicates significant difference as difference as compared to control group at p<0.05. **p<0.001. Values are given as mean ± SD for groups of six animals each
Figure3: Elevated plus maze test

* indicates significant difference as compared to control group (p<0.001). Values are given as mean ± SD of six animals.

Figure4: Open field test
spent in open arm and in the number of entrances into the open arms compared to untreated group. Though the lower doses did not affect the number
of entries and the time spent in open arms, the 200 and 400mg/kg body wt.
treated group of both extracts showed significant increase which is comparable to diazepam drug adminisistered group of mice.
Open field test
Diazepam administered at the level of 1 mg/kg body wt. significantly increased (P<0.001) the locomotor activity at the centre and the total locomotion. The i.p. administration at the levels of 100, 200, 400 mg/kg body wt of
70% ethanol extract and 200 and 400 mg/kg body weight of water extract
showed a significant increase (P<0.001) in the total locomotion (fig 4). However, the observed increase in total locomotion was very high in the study
using the dose of 400mg/kg body wt. of both the extracts.
DISCUSSION
Anxiety is a common emotional phenomenon in humans [25], and a central
nervous disorder [26]. Mechanism of anxiolytic action of plants may be by
interaction with some of the natural endogenous mediators in the body [27-28].
In traditional medicine practice it has been established that there are lots of

secondary metabolites of plants that can be employed in the treatment of
psychiatric disorders, especially anxiety, most of which directly or indirectly affect the central nevous system, noradrenalin, serotonin and GABA
neurotransmitter activity [29-30]. There could also be a link in the interaction of
the plant extract with serotonergic pathway; [31-34]. 5-HT, GABA and corticotropin-releasing hormone (CRH) have been shown to mediate anxiety and
stress-related behaviors [35].
Animal behavioral models have become an indispensable tool for studying
anxiety disorders and testing anxiety- modulating drugs. Several methods
viz. EPM and OFT to test levels of anxiety like - behavior in mice have been
developed and pharmacologically validated and is shown to be specifically
responsive to agents with proven anxiolytic or anxiogenic effects. All these
procedures are based on the exposure of the subject to unfamiliar aversive
environment [36].
EPM is considered one of the most widely validated tests for assaying new
benzadiazepine-like anxiolytic agents [37], and diazepam used in this study is
one among them. In the EPM test, it was demonstrated that the preference
showed for the closed arms reflects an aversion to the open arms caused by
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fear or anxiety induced by open space. In our study, diazepam produced
significant increase in the time spent in open arms, decreased time spent in
closed arm and increased number of entries in the open arms. The extracts of
the Zingiber officinale rhizome at the doses of 200 and 400mg/kg body wt.
also demonstrated similar results. It is well known that the anxiolytic agents
increase the motor activity which is measured by time spent by the animal in
the open arms [38-39].
The open-field model examines anxiety-related behaviour characterized by
the normal aversion of the animal to an open, brightly lit area [40-41]. In OFT,
the confrontation with the situation induces anxiety behavior in rodents. The
anxiety behavior is triggered by two factors, i.e., individual testing (the animal was separated from its social group) and agoraphobia (as the arena is
very large, relative to the animals breeding or the natural environment). In
such situations, rodents show thigmotactic behavior identified by spontaneous preference to the periphery of the apparatus and reduced ambulation.
Anxiolytic treatment decreases this anxiety- induced inhibition of exploratory behavior [24]. The administration of diazepam reduced the natural
aversion and promoted exploration such that the time spent in the corners is
reduced significantly and the time spent in the centre is increased. Mice
treated with the extracts of Zingiber officinale exhibited less time in the
periphery and more time in centre of the field compared to the corners.
However, Zingiber officinale extracts at 200 and 400 mg/kg body wt. demonstrated a significant increase in the time spent at the centre of the field.
Nevertheless, the maximum effect was shown by the administration of 400
mg/kg body wt. A recent report states that, the ethanol and water extracts of
Zingiber officinale contain active ingredients viz. zingerone, gingerdiol,
zingibrene, gingerols 10- shogaols and 1-dehydro-6- gingerdione which might
partially activate the 5HT1A receptor [42] which leads to decrease the
serotonine levels in brain. In view of these results, it is suggested that ethanol
and water extracts of Zingiber officinale possess potent anxiolytic property.
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CONCLUSION
To verify the relationship between anxiolytic effect of the extract and the
locomotor activity alteration, the open field test and elevated plus maze, the
classical animal models were used to assess the autonomic effects of drugs
and general activity of mice. The present study indicates that acute administration of the 70% ethanol and water extracts of the rhizome of Zingiber
officinale at the level of 400 mg/kg body wt. demonstrate anxiolytic property.
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