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ABSTRACT
Boehmeria platyphylla leaves are deliberated as worthy traditional medicine. To give a scientific basis for traditional
usage of this medicinal plant, the methanol leaf extract (MEBP) was applied for its sedative and anxiolytic activities.
In this study, the sedative activity was also evaluated using open field test, hole-cross test. Besides, elevated plus
maze test, hole-board test for exploratory behavior in mice were used to evaluate its anxiolytic activities. The in vivo
action was done using mice of both sexes. The extract showed a dose dependent sedative effect. The number of
squares traveled by the mice was decreased significantly (P<0.01) from its initial value at 0 to 90 min at the dose of
400 mg/kg body weight of the extract. In the EPM, the behavior of mice model, as observed, confirmed the
anxiolytic activity of diazepam as reported previously. The methanol extract of B. platyphylla leaves (MEBP) at the
dose of 400 mg/kg, significantly increased the time spent in the open arms. Hole Board test proved that the extract
have significant anxiolytic activity. Because, head dipping of mice increased with the treatment of MEBP. The
obtained results support that B. platyphylla has well sedative and anxiolytic effects and deserve further investigation
to isolate the specific components that are responsible for the sedative and anxiolytic effects. Components from this
plant may have a great potential value as medicinal agents, as leads or model compounds for synthetic or semi
synthetic structure modifications and optimization.
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1. INTRODUCTION
Mental disorders affect 450 million people
worldwide, with 121 million suffering from
depression, and fifty million people are suffering
from epilepsy worldwide and anxiety and depression
are major psychiatric conditions that are usually
discovered around the world [1]. Numerous
individuals experience the ill effects of these
conditions eventually in life. In spite of the fact that
there are number of medications for the treatment of
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anxiety and depression, their efficacy is very limited,
and they are expensive. There is proceeding with
research to grow exceptionally useful, better-endured
and cost-effective drugs. Plant-derived medicines
across a wide spectrum have been advanced as novel
sources of psychiatric therapies [2], which have been
reflected in the large number of traditional medicines
that have been researched and screened for their
psychotherapeutic potential in rodent models.
Drugs acting on the central nervous system (CNS)
are still the most widely used pharmacological agents
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[3]. Commonly used CNS depressants are
barbiturates, benzodiazepine and ethanol. Both
barbiturates and benzodiazepines give their CNS
effect by interaction with postsynaptic gamma
aminobutyric acid receptor (GABAA receptor) [4].
The most serious drawback of barbiturates as a
depressant is related to their narrow margin of safety,
and only 10 times of their therapeutic dose may be
lethal [5]. Moreover barbiturates can produce both
psychological and physiological dependence [6, 7].
Benzodiazepines are the most commonly used CNS
depressant which lead to tolerance and physical
dependence, for example diazepam typically
produces sedation at dose of 5 to 10 mg in a first-time
user, but those who repeatedly use it may become
tolerant to doses of several hundred milligrams [8].
Anxiety is a highly prevalent psychological and
physiological state characterized by psychomotor
tension, sympathetic hyperactivity, and apprehension
and vigilance syndromes and affecting one-eighth of
the total population of the world and became a very
important
area
of
research
interest
in
psychopharmacology [9]. Synthetic anxiolytic drugs
such as benzodiazepines (BDZ), diazepam (DZP),
and buspirone (BUSP) are considered as the main
category of compounds prescribed for treatment of
anxiety disorders. Unfortunately, they have several
side effects such as tolerance, amnesia, weakness,
loss of sexual drive, gastrointestinal effects and
changes in body weight, sedation, muscle relaxation,
and physical dependence, which lead patients to seek
alternative therapies [10]. In an attempt to resolve
these issues, interest has increased in alternative
plant-related drugs. Several studies have shown that
several ethnomedicinal/traditional medicinal plants
have been documented for the treatment of central
nervous system (CNS); these ethnomedicinal plants
could serve as sources of effective medication that
may be more readily accessible and inexpensive and
thus would be helpful in improving the present status
[11, 12].
Boehmeria platyphylla is a monoecious or dioecious,
1-1.5 (-3) m tall, shrub with 4-angled, glabrescent
twigs. Leaves mostly opposite, with 2.5-20 cm long
petiole; lamina 3-costate, broadly ovate to orbiculate,
6-22 cm long, 5-15 cm broad, sparsely appressed
hairy, scabrous, dentate, somewhat cuneate, truncate
or subcordate at the base, acuminate; stipules
triangular-lanceolate, 8-12 mm long. Cymose clusters
of flowers arranged on axillary, drooping, up to 30
cm long spikes. Flowers white, tetramerous; bracts
lanceolate, 3-4 mm long. Sepals c. 1 mm long,
pubescent, acute. Stamens exserted. Style long
exserted. Achenes pale brown, c.l mm long, beaked,
glossy. B. platyphylla is a species of plant in the
Urticaceae family. The Urticaceae are subject to
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many bacterial, viral, fungal, and nematode parasite
diseases [13][14, 15]. Leaves extract of B.
platyphylla has brine shrimp lethality bioassay,
thrombolytic and antibacterial activities [16].
It is a well-known herbal drug used to treat
diversified physiological conditions. And according
to the best of our knowledge there is not any
scientific detailed report on sedative and anxiolytic
activities. So we have selected the methanol extract
of leaves of B. platyphylla to see the sedative and
anxiolytic properties.
2. MATERIAL AND METHOD
2.1 Plant material
Fresh leaves of B. platyphylla were collected from
Bandarban, Chittagong, Bangladesh in the month of
March 2015. It was authenticated by Dr. Shaikh
Bokhtear Uddin, Professor, Department of Botany,
University
of
Chittagong,
Chittagong-4331,
Bangladesh.
2.2 Preparation of Extract
The leaves were dried for a period of 10 days under
shade and ground. The ground leaves (450 gm) were
soaked in sufficient amount of methanol for one
week at room temperature with occasional shaking
and stirring then the whole mixture was filtered and
the filtrate thus obtained was concentrated using a
water bath to get a viscous mass. The viscous mass
was kept at room temperature under a ceiling fan to
get a dried extract (yield value, 5.3%). The extract
prepared was for pharmacological screening.
2.3 Chemicals and equipment
All other chemicals and reagents were of analytical
grade. Methanol purchased from Merck (India).
Diazepam (Square Pharmaceutical, Bangladesh) and
Tween-80 (BDH Chemicals, UK) were used.
2.4 Animals and experimental set-up
Swiss albino mice, weighing about 28-35 g, were
collected from Jahangir Nagar University, Savar,
Bangladesh. The animals were furnished with
standard lab nourishment and refined water ad
libitum and maintained at natural regular day-night
cycle having legitimate ventilation in the room. All
the experiments were conducted in an isolated and
noiseless condition. The study protocol was approved
by the P&D Committee, Department of Pharmacy,
International
Islamic
University
Chittagong,
Bangladesh. The animals were acclimatized to
laboratory condition for 7 days prior to
experimentation.
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2.5 Sedative activity
2.5.1 Open Field Test
The method was adopted as described by Kulkarni
and Reddy [17]. In open field test, the animals were
divided into control, positive control and test groups
containing 5 mice each. The test groups received
extract of B. platyphylla at the doses of 200 and 400
mg/kg body weight orally whereas control group
received vehicle (1% Tween 80 in water). The floor
of half square meter open field was divided into a
series of squares each alternatively colored black and
white. The apparatus had a 40 cm height wall. The
number of squares traveled by the animals was
counted for 3 min at 0, 30, 60, 90, 120 min after oral
administration of both doses of the extract.
2.5.2 Hole cross test
The hole cross test, as described by Takagi et al. [18]
was adopted for screening the sedative effect of the
methanol extract of B. platyphylla leaves in mice. A
wooden partition having a size of 30×20×14 cm was
fixed in the middle of a cage. A hole (diameter 3 cm)
was made in the centre of the cage at a height of 7.5
cm. Each mouse was immediately placed in any of
the two chambers of the specified instrument after
oral administration of the treatments. The number of
passages through the hole from one chamber to
another was counted on 0, 30, 60, 90, and 120 min
for a 3 min test period.
2.6 Anxiolytic activity
2.6.1. Elevated plus maze test
The elevated plus maze (EPM) consisted of two open
arms (35 × 5 cm) crossed with two closed arms (35 ×
5 × 20 cm). The arms were connected together with a
central square of 5 × 5 cm. The apparatus was
elevated to the height of 25 cm in a dimly illuminated
room. Mice (n = 6) were treated with methanol
extract of B. platyphylla leaves (200 and 400 mg/kg,
p.o.), diazepam (1 mg/kg, i.p.) or normal saline 30
min before being placed individually in the centre of
the EPM, facing a closed arm. The time spent in both
the open and closed arms was recorded for 5 min.
The numbers of entries into open and closed arms
were counted during the test. An entry was defined as
having all four paws within the arm [19].
2.6.2. Hole-board test for exploratory behaviour in
mice
The study was conducted using a wooden board
measuring 20 cm by 40 cm with sixteen evenly
spaced holes [20]. The animals were randomly
grouped into four groups each containing six mice.
Group one served as the control group and was
treated with normal saline 10 mL/kg. Groups two,
three were treated with the extract orally at doses of
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200 mg/kg and 400 mg/kg respectively; while those
in group four received diazepam 1 mg/kg. Thirty
minutes after treatment, the mice were placed singly
on the board and the number of times the mice
dipped their head into the holes at the level of their
eyes during a five minute trial period was counted
using a tally counter.
2.7 Statistical analysis
All results are expressed as mean ± standard error of
the mean (SEM). The results were statistically
analyzed using repeated measures analysis of
variance with Dunnett’s multiple comparison when
compared against negative control in all in vivo
model of Sedative and Anxiolytic activities. P<0.05,
P<0.01 and P<0.001 were considered as statistically
significant. Statistical programs used were SPSS
(Statistical Package for Social Science, version 22.0,
IBM Corporation, NY). GRAPHPAD PRISM®
(version 6.00; GraphPad Software Inc., San Diego,
CA, USA) was used for graphical presentation.
3 RESULTS
3.1 Sedative activity
3.1.1 Open field test
Open field test of B. platyphylla treated groups (200
and 400 mg/ kg body weight) showed significant and
dose-dependent reduction of movement from its
initial value at 0 to 120 min (Figure 1). The number
of squares traveled by the mice was decreased
significantly from its initial value at 0 to 90 min at
the dose level of 400 mg/kg body weight (P<0.01) of
the methanol extract from the leaves of B. platyphylla
(Figure 1).
3.1.2 Hole cross test
The number of hole crossed from one chamber to
another by mice of the control group was similar
from 30 to 120 min (Figure 2). Hole cross test of B.
platyphylla treated groups showed decrease of
movement from its initial value at 0 to 90 min. But, at
doses of 400 mg/kg (P<0.01), maximum suppression
of locomotor activity was displayed which was
comparable to the reference drug diazepam (Figure
2).
3.2 Anxiolytic activity
3.2.1. Elevated plus maze test
In the EPM, the behavior of mice model, as observed,
confirmed the anxiolytic activity of diazepam as
reported previously. The methanol extract of B.
platyphylla at the dose of 400 mg/kg (P<0.01),
significantly increased the time spent in the open
arms of the EPM as shown in Table 1. The effects of
treatment of mice at the dose of 200 mg/kg on time
spent in open arms were dose dependent. The times
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spent in the closed arms were decreased significantly
in the extract treated groups which was comparable
with the standard diazepam. The effect of the
methanol extract of B. platyphylla on EPM in mice is
shown in Table 1.
3.2.2 Hole board test
The number of head dipping was increased
(148.77%) significantly (P<0.01) in case of
Diazepam treated mice as compared to the control
animals. The MEBP at both dose levels showed an
increase (46.84% and 68.35% respectively) in the
number of head dipping significantly (P<0.05) as
compared to the control mice. All results are shown
in Table 2. This test proved that MEBP have
significant anxiolytic activity. Because, head dipping
of mice increased with all the tested treatment.
4 DISCUSSIONS
In spite of intensive efforts to develop novel
psychiatric drugs for anxiety and depression
disorders over the past two decades, all drugs have so
far failed to minimize side effects. In this respect,
herbal medicines could be an attractive candidate as
the therapeutic strategies for these conditions [21]. A
major role for plant-derived compounds based on the
reported immunomodulatory effects has emerged in
recent times and has led to the rigorous scientific
examination to determine efficacy and safety [22].
The result of hole cross and open field tests showed
that the studied plant decreased the frequency as well
as the bountifulness of movements. Since the level of
excitability of the CNS is measured by locomotor
activity, this reduction in spontaneous motor activity
that could be considered as the sedative effect of the
plant extracts. The locomotor activity lowering effect
was evident at the 2nd observation (30 min) and
continued up to the 5th observation period (120 min).
However, the anxiolytic activity of the methanol
extract of B. platyphylla was measured by using EPM
suggested when the test drug increases time spending
in open arms. Diazepam has been used as a standard
anxiolytic and also frequently employed in
behavioral pharmacology as a reference compound of
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potentially anxiolytic-acting substances. And the
extract of plant extract at 200 mg/kg body weight in
mice also showed significant increase time spent in
the open arms of the maze.
In this work anxiolytic effects were screened by hole
board test. The number of head dips in hole board test
gives an indication of exploratory tendency, an
increase in which is an indication of anxiolytic
activity. In the present study, there was an increase in
the number of head dips on treatment with B.
platyphylla which indicate anxiolytic activity [23,
24]. The major inhibitory neurotransmitter in the
CNS is Gamma-amino-butyric acid (GABA) [25].
Different types of anxiolytics, muscle relaxant;
sedative-hypnotic drugs are shown their action
through GABA [26]. This type of effects is analyzed
with the drugs that act on GABA/Benzodiazepine
receptor complex. Most of the anxiolytic agents
exert their action by opening of activated
GABA- chloride channel [27].
5 CONCLUSIONS
Analyzing the results of present study, it can be
inferred that the methanol extract of B. platyphylla
leaves possess strong sedative and anxiolytic activity.
Therefore, this extract could be considered for the
treatment of anxiety and related neuropsychiatric
disorders by conducting further pharmacological
studies and mechanism of sedative and anxiolytic
action, as well as to identify the active compound(s)
responsible for this bioactivity in the animal model.
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Figure 1: Effect of methanol extract of B. platyphylla on exploratory behavior open field
test in mice. Values are mean±SEM; *P< 0.05, **P< 0.01, Dunnett’s test as compared to control.

Figure 2: Effect of methanol extract of B. platyphylla on exploratory behavior (hole cross
test). Values are mean±SEM; *P< 0.05, **P< 0.01, Dunnett’s test as compared to control.
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Table 1: Effect of methanol extract of B. platyphylla on EPM test during 5 min test session.
Treatment

Time spent in open arm (min)

Time spent in closed arm (min)

9.37±0.95

286.17±1.53

Diazepam 1 mg/kg

43.8±0.62**

249.27±1.38*

MEBP 200 mg/kg

17.45±0.98*

278.19±1.82

MEBP 400 mg/kg

22.3±0.73**

271.83±1.64*

Control

Values are mean±SEM; *P< 0.05, **P< 0.01, Dunnett’s test as compared to control.

Table 2: Effect of B. platyphylla leaves extract on head dipping of mice in hole board.
Treatment

Number of head dipping

% increase

Control

26.33±0.56

-

Diazepam (1mg/kg)

65.50±1.2**

148.77

MEBP (200mg/kg)

38.86±1.37*

46.84

MEBP (400mg/kg)

44.33±2.25*

68.35

*

P<0.05, **P<0.01 as control. Dunnett test as compared to negative control (1% tween). Statistical representation of
number of head dipping of mice by methanol extract of B. platyphylla leaves, Standard (Diazepam, 1 mg/kg)
processed by Dunnett’s test by using SPSS for windows, version 22.0.
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