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Anxiolytic effect of acute ginger treatment
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ABSTRACT

One of the most crippling neuropsychiatric disorders of this modern era is anxiety.
Therefore, there is an urgent need of a safe and effective treatment, which proves its
significance in this disorder. There have been several chemical treatments; however,
conventional food would be a better alternative. Therefore, Zingiber officinale that
used worldwide as a cooking spice and herbal remedy has been used in the present
study to investigate its anti-anxiety effect using elevated plus maze (EPM) and light
dark model (LDM). Three doses (100, 200 and 400 mg/kg body weight (wt). of 70%
ethanol extract) were administered intrapertoneally (i.p.) to mice one hour before
starting experiments. Diazepam (1 mg/kg body wt.) was taken as the standard
anxiolytic drug. The time elapsed and count of entries in open arms of EPM,
enhanced incidence of head dipping in holes and duration of time in lit area of LDM
significantly raised in animals administered with extracts at the levels of 200 and
400mg/kg body wt and Diazepam. Our results suggest that the extracts may have a
promising anxiolytic activity to regard it as a good treatment of anxiety disorder.

Key words: Anxiety disorder, Zingiber officinale, anti-anxiety
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INTRODUCTION.

Anxiety and anxiety-spectrum disorders are the most common debilitating
neuropsychiatric disorders and becoming increasingly prevalent in modern society
(Murphy, 1986). The prevalence is estimated about 10-30%.

One of the most commonly used anti-anxiety drugs is, benzodiazepine. The
anti-anxiety effects of benzodiazepine are because of its interaction with gamma-
aminobutyric acid (GABA) receptors of brain especially in the midbrain reticular
formation. Benzodiazepine has many side effects such as sedation, myorelaxation,
ataxia, amnesia and pharmacological dependence. For this reason, new therapeutic
approaches and treatments are requiring (Bisson JI, 2007). Since active ingredients of
herbal drugs are not accumulated in the body and do not have side effects and as such,
they have significant advantages compared to chemical drugs. Many medicinal plants
have been used more, including Zingiber officinale (Ginger) (Ali BH, 2008,
Mosoumen E, 2005).

Ginger belongs to a Zingiberaceae family. It has long been used in traditional
medicine of Arab, India, and China for the management of various health problems
including gastrointestinal and respiratory disorders as well as in atherosclerosis and
reducing pain (Niksokhan M, 2014, Ali BH, 2008). In the recent studies, ginger has
been reported as a good source for antioxidant, anti-inflammatory, neuroprotective
and anticancer activities (EI-Ghorab AH, 2010, Kondeti R S, 2011, Mustafa T, 1990,
Shukla Y, 2007). Since the bioactive molecules of ginger are 6-gingerol, flavonoids
and phenolic compounds (Connell D, 1969). Recently, researchers have reported that
the flavonoids have effect on benzodiazepines receptors (Modaresi M, 2009). Extant
flavonoids in medicinal plants cause tranquilizing, anti-anxiety effects by affecting
benzodiazepine receptors binding to GABA receptor (Modaresi M, 2009). The current
study was conducted to investigate the anti-anxiety properties of the ginger extract in
comparable with benzodiazepine in mice.

MATERIALS AND METHODS.
Preparation of Zingiber officinale roots extracts.

Fresh ginger was procured from the local market, Benghazi, Libya. The plant was
washed and sliced. The active compounds of ginger were extracted by soaking a
100gm of fresh Zingiber officinale rhizome in 1 liter of 70% ethanol. The solvent was
shacked for 24 hours, filtered, and then evaporated. The extracts of the rhizome of
Zingiber officinale were suspended in a vehicle comprising 1% (w/v) Tween 20 in
distilled water. These extracts were made and used for this study.

Animal experiment.

Animal studies were conducted according to the institute of animal ethical committee
regulations approved by the committee for the purpose of the control and supervision
of experiments on animals. Swiss albino mice weighing 25 to 30 g were produced
from the small animal house in Benghazi University. The animals were housed in an
acryl fiber cage in a temperature controlled room (temperature 25+ 20 C) and
maintained in 12 h light/ dark cycle with free access to food and drinking water ad
libitum. All animals were accustomed to laboratory environment for 1 week before
starting experiments. Experiments were done at time between 09:00 and 17:00 h.
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Experimental design.

Twenty five or thirty mice were divided into five groups with five or six mice in each
group: control, diazepam and 100, 200 and 400 mg/kg extract doses. A 0.25 ml of
extract suspended in vehicle were administered i.p. to mice one hour before starting
the experiment. Diazepam (1 mg/kg) suspended in the vehicle was used as anxiolytic
drug. The suspending vehicle (0.25 ml) without any additions was used as control.
Mice were then exposed to either elevated plus maze (EPM) or light dark model
(LDM) to evaluate the anxiety.

Elevated plus maze (EPM).

As described by Kulkarni et al., The EPM apparatus composed of two opened (30 x 5
cm) and two closed (30 x 5 x 15 cm) arms originated from a central platform (5 x 5
cm) to form a plus sign. The floor of maze and the closed arms were stained with
black color. EPM was elevated 50 cm above floor (SK, 2002). Sixty minutes after the
administration of different vehicles, the mice were placed individually on the central
platform facing the open arm. The numbers when animal entered into opened arm and
durations were recorded within a 5 min period; the time of latency to enter opened
arm was also calculated within same period. These measures were used as indices of
anxiety. Entry into any arm was accounted only when all four paws of the animal
came inside the arm. Experiments were done in a quiet room to avoid any change in
the animals’ behavior.

Light/dark apparatus test.

A box divided by an opaque wall that contains 5x5 hole to connect the two formed
chambers. These chambers were equal in size (20 x 20 x 14 c¢cm, one was dark and
other was lit). The dark part was colored with black and closed at the top, while the lit
part was stained with a white color and a source of light was placed above it (Belzung
C, 1990b). Exposure to intensely illuminated area, causing anxiety-like behavior in
animals (M Bourin 2003, D Dhingra, 2012a).The tested mice were placed individually
inside the lit compartment when experiment started. Duration of times the animal
spent into a lit box and number of head dipping were recorded for 5 min.

Statistical analysis.

Statistical analysis was performed with GraphPad Prismand based on an analysis of
variance (ANOVA) followed by Dunnet’s test/Tukey’s test. Differences of P < 0.05
were considered statistically significant.

RESULTS.
Elevated Plus Maze.

The mice in control group spent 2.7+ 1.3 s in the opened arm (Figl A). Compared to a
control group, animals treated with diazepam showed a significant increase in the
time spent and number of entry into opened arms (Figl A and B), Although extracts
of ginger at concentrations 100, 200, and 400 mg/kg enhanced both number of
entrances and time spent in opened arms in dose dependent manner, the lowest dose
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did not significantly affect the two measured indices comparable to control group
(Figl A and B). Different doses of extracts of ginger and diazepam treated groups
showed a significant reduction in latency to enter these arms (Figl C).

Light/dark apparatus

The vehicle treated group spent 54.4 + 2.01 s in the lit box and showed as 4.6 + 0.67
as number of head dips, whereas animals treated with extracts of ginger (200, and 400
mg/kg) showed a remarkable increase in duration for which animal remained in
enlightened compartment and also showed a significant (P <0.01) increase in the
number of head dipping (Fig 2 A and B). There was a direct correlation in the dose
and both head-dip counts and time spent in lit box, however, these results were less
than the effect of Diazepam (DZ) 1 mg/kg on mice (Fig 2 A and B).

DISCUSSION.

Anxiety is considered as one of the most common psychological disorder that hurts
human life (Cle’ment Y, 2002, Kjernised KD, 2004). It appears by cognitive,
emotional and behavioral components. It can be a natural anxiety which is an
emotional response to stressful physiological and social conditions, but there is a
pathological anxiety (Afshari TJ, 2010).

Animal behavioral models have become an indispensable tool for studying
anxiety disorders and testing anxiety- modulating drugs. The elevated plus maze is
based on the premise that exposure to open arm evoked an approach avoidance
conflict that was considerably stronger than that evoked by the exposure to an
enclosed arm (KC, 1955). Additionally, this test is considered one of the most widely
validated tests for assaying new benzadiazepine-like anxiolytic agents (Pellow S,
1985), and diazepam used in this study is one among them. The reduction in entry,
time spent, latency to enter opened arm are the indications of high level of fear or
anxiety. Anxiolytics drugs increase the proportion of these indices. Imaizumi have
shown that diazepam increased the open arm entries and time spent in open arm
(Imaizumi M, 1994). Researchers have reported different effects of ginger on EPM
(Fatemeh F, 2017, Mohan M, 2006, Harsha S N, 2012), therefore using of EPM in the
current study was to support previous pieces of research. In this study, it was observed
that ginger extract (GE) 100, 200, and 400 mg/kg) significantly (P < 0.01) increased
the time spent and number of entrance in opened arms and reduced latency to enter
opened arms. This suggests that the GE have an anxiolytics effect.

In the light and dark box model, the very bright environment is a noxious
stressor that inhibits the exploratory behavior of rodents. Reduction of number of
entries, time spent in the lit chamber are regarded as markers of anxiety (Costall B,
1988). Anxiolytics agents increase light to dark transitions and time spent in lit area
(Balaraman R, 2007, Belzung C, 1990a). It is interesting that there are not many
studies using the light dark test to evaluate the role of GE on anxiety have been done.
Our study showed that GE increased time spent in the lit chamber and number of head
dips and therefore the extract reduced the indices of anxiety that developed by using
this model.

Despite of extensive research on anxiety, the neurological basis of this
disorder is still not clear. It has been shown that interaction of active gradients of
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plants including ginger with some of the natural endogenous mediators may explain
the anxiolytic mechanism of these plants in the body (Contarino A, 1999, Shih JC,
1999). Experiment of Paladini A has shown that falvinoids and other antioxidant
factors were a potent anxiolytic compounds (Paladini A, 1999). Other researchers
suggested that some plants have lots of secondary metabolites which directly or
indirectly may affect the central nervous system, noradrenalin, GABA
neurotransmitter activity (Wood WM, 1991). Many reports states that the active
ingredients partially activate serotonin receptor and therefore, involvement the
serotonergic system may explain the mechanism of anxiolytic action of ginger
rhizome (Andreas N, 2010, Mohan M, 2006), however, the role of other
neurotransmitters cannot be ignored. The Mechanism by which the G to play an
important role as anxiolytic agent still remains obscured and further studies is needed.

In conclusion, our results showed that higher doses of ginger extract increased
time spent and number of entry in the open arms significantly control groups in EPM.
In addition the GE treated mice remained longer in lit compartment which indicates
anxiety reduction. So, we can conclude that ginger extract can reduce anxiety
reactions dose dependently.
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