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ABSTRACT
The present study is aimed to investigate the anti-anxiety activity of Nu’Cell- a polyherbal
formulation using the Elevated Plus Maze (EPM) method and the Light Dark method on
Swiss albino mice. The animals were randomly divided into three groups with six animals in
each group. The control group, standard drug group and the test group received normal
saline 0.1ml, diazepam 2 mg/kg intraperitonially and Nu’Cell 200 mg/kg orally respectively
for 10 days. The antianxiety effect was assessed on 10th day. The parameters studied were
(a) time spent in each arm of elevated plus maze, (b) number of entries in each arm of
elevated plus maze, (c) time spent by mice in each light and dark chambers. The test group
showed similar activities as the standard drug treated group by showcasing a significant
increase in the time spent in open arms, increase in the open arm entries and also increase
in the time spent in light chamber, when compared with the control group, suggesting
decrease in fear and increased exploratory activities in mice. The study thus observed
anxiolytic-like properties of Nu’Cell similar to that of diazepam. However, further studies are
required to explain the exact mechanism of action of our proposed drug.
Keywords: Anxiety, Nu’Cell, Diazepam, elevated plus maze.

1. INTRODUCTION
Anxiety is defined as a subjective sense of unease, dread, or
foreboding, and it is an indication to a primary psychiatric
condition or can be a component of, or reaction to, a primary
medical disease. The primary anxiety disorders are classified
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mental and neurological disorders worldwide and these
accounts for 13% of total disability adjusted life years
(DALYs) lost due to all diseases and injuries in the world.
Anxiety is wide spread, with lifetime prevalence ranging
from 13.6 to 28.8% in western countries. Individuals aged
between 10 and 25 years are at highest risk for developing
an anxiety. 3 The defining features of anxiety disorders
according to the “Diagnostic and Statistical Manual of
Mental Disorders III edition” (DSM III-R) are symptoms of
anxiety and avoidance behaviour. 4 Hyper arousal is also a
frequent symptom of which is often seen in the patients with
these syndromes. The patients with anxiety disorders
generally exhibit two types of syndromes:
(a) Panic disorder and generalized anxiety disorder, in which
anxiety is usually the primary symptom.
(b) Phobic disorders, in which anxiety is experienced as if
one is confronted by the feared stimulus followed by
avoidance, which is very common.
Major pharmacotherapeutic agents used for the treatment of
anxiety disorders includes Selective Serotonin Reuptake
Inhibitors
(SSRIs)
like
paroxetine,
Serotonine
Norepinephrine Reuptake Inhibitors (SNRIs) like
venlafaxine, Tricyclic antidepressants (TCAs) like
imipramine and Nortriptyline, Benzodiazepine anxiolytics
like diazepam and clonazepam, Non benzodiazepine
anxiolytic buspirone and Anticonvulsant anxiolytics like
gabapentin and tigabine. 5 Although effective treatments like
anxiolytic drug therapy or cognitive behavioural therapy
exist, many patients remain untreated or experience adverse
effects of these synthetic drugs or they do not get benefited
from full symptom control. It has been estimated that 43% of
complementary therapy users are effected from anxiety
hence the most popular treatments include herbal medicines.
6
Pathophysiology of anxiety includes neurobiology
abnormalities of noradrenergic, serotonergic, GABAergic
and glutamatergic transmission. Involvement of these
systems is reflected in the efficacy of benzodiazepines,
selective serotonin reuptake inhibitors as well as selective
serotonin and noradrenalin reuptake inhibitors in the
treatment of anxiety. 7 Since their introduction to the human
race, the benzodiazepines have remained the most
commonly prescribed treatment for anxiety, despite of many
side-effects such as muscle relaxation, sedation, ataxia,
amnesia, pharmacological dependence, and memory
disturbance. Thus, to eradicate the harmful effects,
researchers have been focusing on safer and effective natural
anxiolytics from herbal medicine. 8
In present era, a sudden holocaust of mental disorders, and
recognition of severe side effects and addiction liabilities
associated with long term administration of widely
prescribed synthetic drugs have aroused the attention of
researchers towards natural resources. Plants like Valeriana
officinalis, 9 Hypericum perforatum, 10, 11 Bacopa monniera,
12
Coriandrum sativum 13 have been used extensively in
various traditional systems of therapy because of their

adaptogenic and psychotropic properties. Some herbal
medicines, such as Rhodiola rosea and Crocus sativus, with
mood elevating effects also display anxiolytic activity,
which may be due to modulation of neurological pathways
(GABAergic, serotonergic, and noradrenergic systems). 7
Medicinal plants are now becoming more widely used by
people all over the world. People understand the gentle
strength of these natural remedies. However, no systematic
study was carried out on Nu’Cell- a polyherbal formulation
for anxiolytic activity. Hence the present work is proposed to
explore the anti-anxiety activity of Nu’Cell- a polyherbal
formulation using the most proposed models for anxiety i.e.,
the Elevated Plus Maze method and the Light Dark method
using Swiss albino mice.

2. METHODS

Experimental animals:
Swiss albino mice weighing 20-30g (1-2 months old) were
used. All the animals were procured from, Adita Biosys Pvt
Ltd,
Tumakur,
CPCSEA
Registration
No:
1868/PO/Bt/S/16/CPCSEA (with health certificate of the
animals), and were maintained under controlled condition of
temperature (23 ± 2oC), humidity (50±5%) and 12 hour light
and dark cycles. The animals were randomized into
experimental and control group and housed in sanitized
polypropylene cage containing sterile paddy husk as
bedding. They also had free access to standard pellet as diet
and water. An Ethical clearance was obtained from
Institutional
Animal
Ethics
Committee
no
PESCP/IAEC/34/2016 and conducted according to the
Indian National Science Academy guidelines for the use and
care of experimental animals.
Acute oral toxicity study 14
The acute oral toxicity study was carried out as per the
guidelines set by Organization for Economic Co-operation
for Development (OECD), revised draft guidelines 425.
Swiss albino mice weighing between 20g to 30g were used
for acute toxicity study to determine LD50 of Nu’Cell – a
polyherbal formulation developed by Suguna foods and Pvt
Ltd. The median dose was then selected for the complete
study. Prior to dosing, animals were fasted overnight before
being weighed. Following the period of fasting, the body
weight of each animal was determined and the dose was
calculated according to the body weight. Single animals
were dosed in sequence usually at 48 h intervals. Using the
default progression factor, doses were selected from the
sequence as 1.75, 5.5, 17.5, 55, 175, 550 and 2000. Since no
estimation of the drug’s lethality was available, the dosing
was initiated at 175 mg/kg till 2000 mg/kg as recommended
in OECD Guidelines 425. The LD50 was calculated by the
changes in the observations for the main test at 2000 mg/kg
body weight for 14 days.
Elevated plus-maze (EPM) model of anxiety
The plus-maze apparatus consists of two open arms (16×5
cm) and two closed arms (16×5×12cm.) having an open
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Group II: animals were treated with standard drug diazepam
at a dose of 2mg/kg i.p. for 10 days.
Group III animals were given Nu’cell at a dose of
200mg/kg p.o. for 10 days.
On 10th day, after half an hour of administration of the test
compounds, the animals were taken for the screening of
anxiolytic activity.

3. RESULTS
The mice treated with Nu’cell have shown significant
increase in time spent in the open arm (2.353±0.6416 sec)
when compared to the normal control group
(0.7933±0.176sec). Nu’Cell treated animals have also shown
significant increase in open arm entries (9.833±1.014) when
compared to the normal control (4.667±1.054). Similarly
Diazepam treated groups have shown significant increase in
the time spent and No. of entries in the open arm
(2.443±0.457sec and 10.33±1.520 respectively) when
compared to the normal control groups. Whereas, Nu’Cell
and Diazepam treated groups have shown significant
decrease in the time spent in the closed arm
(1.098±0.3206sec and 1.533±0.2155sec respectively) when
compared to the normal control group (3.013±0.4393sec).
Similarly, Nu’Cell and Diazepam treated groups have shown
significant decrease in closed arm entries (3.000±1.414 and
4.500±1.384) when compared to the control group
(8.333±0.9189). These results support the anti-anxiety effect
of Nu’cell.
Table 1: Table showing anti-anxiety effect of Nu’Cell a polyherbal
formulation by EPM test
G Groups
Time spent in each arm in No. of entries in each arm
p
seconds
Open
Close
(Normal
0.7933±0.176 3.013±0.4393
control)
II (Diazepam) 2.443±0.457* 1.533±0.2155*
*
III (Nu’Cell) 2.353±0.6416 1.098±0.3206*
**
*
I

Open
Close
4.667±1.054 8.333±0.9189
10.33±1.520 4.500±1.384*
*
*
9.833±1.014 3.000±1.414*
*

Each bar represents the Mean ± SEM (n = 6) done by one-way ANOVA
followed by Bonferroni method of Statistics. **P ˂ 0.05 when compared to
normal control group.
4

Open arm time(sec)
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roof, with the plus-maze elevated (25 cm) from the floor,
was used to observe anxiolytic behaviour in mouse. The
animals were fasted 18 h prior to the experiment. Test drugs
were administered orally using tuberculin syringe fitted with
oral cannula. The dose administration schedule was so
adjusted that each mouse was having its turn on the elevated
plus-maze apparatus 45 min after the administration of the
dose. Each mouse was placed at the centre of the elevated
plus-maze with its head facing the open arms. During this 5
min experiment, the behaviour of the mouse was recorded as
(a) preference of the animal for its first entry into the open or
closed arms, (b) the number of entries into the open or
closed arms, (c) average time spent by the animal in each of
the arms (average time = total duration in the arms/number
of entries). During the entire experiment, the animals were
allowed to socialize. Every precaution was taken to ensure
that no external stimuli can invoke anxiety in the animals.
Similar observations were recorded for the standard group
(Diazepam 2 mg/kg intraperitoneally (i.p)) as well as the
control group (vehicle, 0.1 ml per os (p.o)). The number of
entries into and the time spent in each of the two types of
arms were counted during a 5-minute test period. The openarm entries and open-arm time was used as an indicator of
anxiety, and the number of entries into the closed arms as an
indicator of the reduction of spontaneous locomotion in
mice. A mouse was considered to have entered an arm when
all its four paws will be on that arm. 15-17
Eighteen mice weighing between 20-30g were divided into
three groups (n=6) comprising six mice in each group.
Group I animals were treated with normal saline 0.1 ml
orally for 10 days.
Group II animals were treated with standard drug diazepam
at a dose of 2mg/kg i.p. for 10 days.
Group III animals were given Nu’cell at a dose of
200mg/kg p.o. for 10 days.
On 10th day, the animals were taken for the screening of
anxiolytic activity.
Light Dark Test
The apparatus consists of two 20cm×10 cm×14 cm plastic
boxes: one is dark and the other one is transparent. The mice
were allowed to move from one box to the other through an
open door between the two boxes. A 100W bulb placed 30
cm above the floor of the transparent box was the only light
source in the room. A mouse was put into the light box
facing the hole. The transitions between the light and the
dark box and time spent in the light box were recorded for 5
minutes immediately after the mouse stepped into the dark
box. The number of crossings through the partition between
the light and the dark chamber were compared with total
activity counts during the 5 min. 18 Eighteen mice weighing
between 20-30g will be divided into three groups (n=6)
comprising six mice in each group.
Group I: animals were treated with normal saline 0.1 ml
orally for 10 days.
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Fig 1: Effect of Nu’Cell on time spent in open arm
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Fig 5: Effect of Nu’Cell on time spent in light box.
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Fig 2: Effect of Nu’Cell on time spent in closed arm
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Fig 6: Effect of Nu’Cell on time spent in dark box
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Fig 3: Effect of Nu’Cell on open arm
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Fig 4: Effect of Nu’Cell on closed arm

The Nu’Cell and Diazepam treated groups have shown
significant increase in the time spent in the light box
(2.448±0.3208 and 2.560±0.5196 respectively) when
compared to the normal control group (0.9100±0.1884).
Whereas, the Diazepam treated group shows significant
decrease in the time spent in dark box (1.868 ± 0.634) and
Nu’Cell treated group were found non-significant (2.662 ±
0.310) when compared to the control group (3.620 ± 0.340).
These results showed the anti-anxiety effect of Nu’Cell.
Table 2: Table showing anti-anxiety effect of Nu’Cell by Light Dark
model
Gp
Group Name
Time spent in each box in seconds
Light
Dark
I
II

Normal control
Diazepam

0.9100±0.1884
2.560±0.5196*

3.620 ± 0.340
1.868 ± 0.634*

III

Nu’Cell

2.448±0.3208*

2.662 ± 0.310ns

Each bar represents the Mean ± SEM (n = 6) done by one-way ANOVA
followed by Bonferroni method of Statistics. *P ˂ 0.05 when compared to
normal control group. Ns: Not Significant

The elevated plus maze is currently one of the most widely
used models of animal anxiety and has been validated for
use with both rats and mice. In the elevated plus maze, the
open arms are more fear provoking than the closed arms.
The number of entries and time spent in open arms to closed
arms reflects the safety of closed arms with relative
fearfulness of open arms. The reduction in entry and time
spent in open arm are the indications of high level of fear or
anxiety. Anxiolytic drugs increase the proportion of entries
and time spent in open arm. In the light and dark box model,
the brightly lit environment is a noxious environment
stressor that inhibits the exploratory behaviour of animals.
Reduction in the time spent in the light chamber was
regarded as the marker of anxiety. In the present study,
animals that received diazepam showed a significant
increase in the time spent in open arms and the number of
open arm entries. They showed a decrease in time spent and
number of entries in closed arms of elevated plus maze. The
animals also showed an increase in the time spent in light
chamber in the light and dark arena paradigm. All these
suggest decreased fear, an increased exploratory behaviour
and the behavioural dis-inhibitory effect of the standard
anxiolytic. The test compound, Nu’Cell a polyherbal
formulation increased the time spent and in open arms and
also increased the open arm entries in the elevated plus maze
model. The anti-anxiety effects of Nu’Cell in the elevated
plus maze were comparable with those following the
administration of diazepam and compared with normal
saline treated. In light and dark model, the test drug
significantly increased the time spent in light chamber, when
compared with normal saline treated suggesting decreased
2367
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fear, and increased exploratory behaviour of the animal. As
the test drug possesses anxiolytic–like effect similar to that
of diazepam and like diazepam, Nu’Cell may also act
through the GABA receptors.

9.

5. CONCLUSION
The present study demonstrates the anxiolytic activity of
Nu’Cell at a dose of 200 mg/kg as comparable to diazepam.
The mice treated with Nu’Cell in EPM model showed
reduction in the time spent and the entries in the closed arm.
It was also observed that the mice have explored for a
greater period of time in the open arm, which indicated the
anti- anxiety potential of the Nu’Cell. Similar results were
also obtained from the Light Dark model, where the animals
treated with Nu’Cell spent maximum amount of time in the
light box compared to the dark box. Further studies are
required to elucidate the exact mechanism of action of
Nu’Cell in treatment of anxiety. This research work was
aimed at finding the anxiolytic potential of Nu’Cell cell
developed by Suguna Foods Pvt Ltd, Coimbatore and has
provided us with a deep insight for its use in treating anxiety
disorders. However, further studies confirming its potential
is certainly warranted.
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