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Abstract

Leucas aspera (L. aspera) is commonly known as “Darkolos or
Dandokolos” in Bangladesh. The plantis used for the treatments of anti-
pyretic, anti-rheumatic, anti-inflammatory, and anti-bacterial diseases.
The purpose of this present study was to investigate the central
nervous system (CNS) depressant activities of methanolic extract of
L. aspera leaves (MELA) in mice models. The central nervous system
(CNS) depressant activity of the MELA was evaluated using open field,
whole cross, force swimming, tail suspension, and thiopental sodium-
induced sleeping time tests. For CNS tests, diazepam (1 mg/kg, i.p.) was
used as reference drug. In all mice models, MELA was administered
orally at the doses of 250, 500, and 750 mg/kg, where as the control
group expected deionized water (0.1 mL/mouse, p.o.). The present
study indicated that MELA significantly decreased locomotor activity
of open field and whole cross tests in mice. The extract significantly
increased the duration of immobility time both force swimming and
tail suspension tests. MELA significantly (*p< 0.05, vs. control) induced
sleep at an earlier stage and lengthened the duration of sleeping time
in thiopental sodium-induced sleeping time test. The findings of this
study indicated a CNS depressant activity of L. aspera leaves extract.
However, further studies are needed to evaluate the potential use of L.
aspera for the treatment of CNS depressant diseases.
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Introduction

Depression is a complex heterogeneous psychiatric
condition that causes suffering to several millions of the world
population [1]. It is characterized by emotional and physical
manifestations such as energy, appetite, sleep, weight, and
feelings of worthlessness, helplessness, hopelessness, guilt or
indecision, loss of concentration, interest, agitation, mental
and social withdrawal [2]. Although, market preparations are
available which are used for the treatment of depression; but
the efficacy of this drugs are restricted, and they are expensive.
There is continuing research to develop highly efficacious, more
tolerated and cost effective drugs. Plant derived medicines
across a broad spectrum have been advanced as novel sources of
psychiatric therapies [1], which have been reflected in the plenty
of traditional therapeutic uses that have been researched and
screened on behalf of their psychotherapeutic potential in animal
models.

Leucas aspera (Family: Labiatae), is commonly known as
“Darkolos or Dandokolos” in Bangladesh. The plant is found as

weed in Asia, Africa, and Asia tropical countries. It is used for
the treatments of analgesic, anti-pyretic, anti-rheumatic, anti-
inflammatory, and anti-bacterial diseases. The paste of this plant
is used topically to inflamed areas [3]. The entire plant is used
as an insecticide, coughs, pain, and skin eruption conditions [4].
The anti-inflammatory activity of this plant has been reported in
animal behavioral models [5, 6] through prostaglandin inhibition
[7, 8]. The plant has wound healing activity that is used in cobra
venom poisoning [9]. L. aspera leaves are useful in psoriasis,
scabies, anti-bacterial and anti-fungal agents [10]. The root
extract of L. aspera was studied for the central nervous system
(CNS) depressant activity [11]. Preliminary phytochemical
screening is reported that L. aspera is a source of triterpenoids,
oleanolic acid, ursolic acid and 3-sitosterol [12, 13]. The plant
contained sterols, alkaloids such as compound A, «-sitosterol,
[-sitosterol, reducing sugars, and glucoside [14, 15]. Twenty-
five compounds are identified from the leaf of L. aspera. Some of
them are volatiles, u-farnesene, x-thujene, and menthol. Amyl and
isoamyl propionate are major phytochemical constituents, which
were found from the flower of L. aspera [16]. Palmitic acid, stearic
acid, oleic acid, linoleic acid, linolenic acid, and ceryl alcohol are
identified from the seeds of L. aspera [17, 18]. Some novel phenolic
compounds, aliphatic ketols, and long-chain compounds are
revealed from the shoot part of this plant [19-21]. Leucolactone
(I) which has named by 3, 3, 16¢-dihydroxyoleanan-28-1,3-olide,
is isolated from the roots of L. aspera [22]. The anti-microbial,
anti-malarial, larvicidal, and anti-sporiatic activities of L. aspera
were well-established in research field [23-26]. It was also found
to possess anti-plasmodial and pupicidal activities [27].

Based on the previous scientific reports, root of L. aspera
showed the central nervous system (CNS) depressant properties
[11]. For these reason, the purpose of this present study was to
investigate the central nervous system (CNS) depressant activities
of methanolic extract of L. aspera leaves (MELA) in mice models.
However, further studies are needed to evaluate the potential use
for the treatment of CNS depressant diseases.

Materials and Methods
Chemicals

Diazepam (Square Pharmaceuticals Ltd., Bangladesh),
thiopental sodium (Sigma Chemicals Co., USA). Diazepam (1
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mg/kg i.p.) was used in open field, hole cross, force swimming,
tail suspension, and thiopental sodium-induced sleeping
time tests as standard drug. For each experiment, the drugs
were intraperitoneally (i.p.) administered 15 min before the
experimental mice. For central nervous system (CNS) depressant
mice models, MELA was orally administered 30 min previous to
the experiments (Except open field and hole cross tests) at the
doses of 250, 500, and 750 mg/kg, where the animals in control
group received deionized water (0.1 mL/mouse, p.o.).

Collection of plant material

For this study, Leucas aspera leaves were collected from
Padma Garden, Rajshahi, Bangladesh and were authenticated
by Principal Scientific Officer, Bangladesh National Herbarium,
Mirpur, Dhaka, Bangladesh. The voucher number is “DACB:
38390”. The number is deposited to the herbarium for further
use.

Preparation of extraction

The leaves were dried out at room temperature in the away
from direct sunlight for 5 days. The plant samples were ground
into the fine powder-using blender and soaked by dissolving 7
days with methanol. Then, the extract was collected and the
solvent was completely removed by rotary evaporator. 9.80 g
extract (yield 3.92 % w/w) was obtained which was then used
for all experimental studies.

Animals

Swiss albino mice (20-25 g) of both sexes were used for
this study. The animals were purchased from Pharmacology
Laboratory, Jahangirnagar University, Savar, Dhaka, Bangladesh.
They were housed in polyvinyl cages with soft wood bedding
materials and were kept under standard environmental
surroundings of room temperature at 25 + 2 °C, 55-65% relative
humidity with 12 h light/dark cycle. All the experimental mice
were treated following the Ethical Principles and Guidelines for
Scientific Experiments on Animals (1995) formulated by The
Swiss Academy of Medical Sciences and the Swiss Academy of
Sciences. The Institutional Animal Ethical Committee (SUB/
IAEC/17.02) of Stamford University Bangladesh approved all
experimental rules.

Phytochemical analyses

The extract was subjected to qualitative screening for the
detection of alkaloids, flavonoids, saponins, tannins, glycosides,
carbohydrates, reducing sugars, proteins, glucosides, terpenoids,
and steroids by established methods [28].

Acute toxicity test

Test mice were divided into six different groups containing
five mice in each. The groups received L. aspera leaf extract
orally at the doses of 100, 200, 500, 1,000, 2,000, and 4,000 mg/
kg body weight where as the control group received deionized
water. Immediately after dosing, the animals were observed
continuously for the first 4 hrs for any behavioral changes.
Thereafter, they were then kept under observation up to 14 days
after drug administration to find out the mortality [29].

Copyright:
© 2018 Mannan A,et al.

CNS depressant activity
Open field test

The method was described by Gupta et. al.[30] with few
modifications. The apparatus was in light and sound control
room. The mice were divided into five groups consisting of five
mice in each (n=5).The control group received deionized water
(0.1mL/mouse, p.o.) and the standard group received diazepam
(1 mg/kg, i.p.). Three test groups received MELA at the doses of
250, 500, and 750 mg/kg body weight respectively (p.o.). The
mice were individually placed in the open field box (100 cm x
100 cm x 40 cm h) which was divided into 16 square blocks. The
square blocks visited by mice were recorded for 3 min on 0, 30,
60, 90, and 120 min intervals.

Hole cross test

The experiment was designed as described by Subhan et.
al.[31] with minor modifications. The equipment was a fixed
partitioning wall which having a dimension of 30 cm x 20 cm x
14 cm. In the middle of cage, 3 cm diameter hole was created at
a height of 7.5 cm wall from the floor. Mice were separated into
five groups containing five mice each (n=5).The control group
received deionized water (0.1mL/mouse, p.o.) and the standard
group received diazepam (1 mg/kg, i.p.). The three test groups
received MELA at 250, 500, and 750 mg/kg doses body weight
respectively (p.o.). Then, the number of passages from one
chamber to other through the hole inside the cage was counted
for a period of 3 min on 0, 30, 60, 90, and 120 min intervals.

Forced swimming test

The forced swimming test was conducted by using the method
of Porsolt et. al.[32] with modifications. The experimental mice
were placed in 45 cm glass cylinder of 20 cm diameter containing
water at the temperature of 25 * 1 °C. Twenty-five mice were
randomly separated into five groups in each five (n=5). The
control group received deionized water (0.1 mL/mouse p.o.) and
the standard received diazepam (1 mg/kg, i.p.). MELA was orally
administered at doses of 250, 500, and 750 mg/kg body weight
(p.o.) respectively. The immobility time was recorded for a period
of 5 min in each mouse. They were considered in immobile when
floated motionless in water, and producing small movements of
forepaws to keep their head on top of water.

Tail suspension test

The test was adopted by the method of Steru et. al.[33]
according to slight modifications. Mice were orally treated with
deionized water (0.1 mL/mouse, p.o.); diazepam (1 mg/kg, i.p.)
was used as standard drug and MELA at 250, 500, and 750 mg/kg
doses body weight (p.o.) respectively. Each mouse was suspended
on the table 50 cm above the floor with an adhesive tape placed 1
cm from the tip of the tail. Immobility time was calculated for the
period of 6 min. Mice were considered immobile when they were
totally static and hanged passively.

Thiopental sodium-induced sleeping time test

The experiment was evaluated through the method described
by Turner with a minor change. The experimental animals were
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erratically separated into five groups containing five mice in each.
The control group received deionized water (0.1 mL/mouse,
p.o.) and the standard group received diazepam (1 mg/kg, i.p.).
The three test groups received MELA at 250, 500, and 750 mg/
kg doses body weight respectively (p.o.). Thirty minutes later,
thiopental sodium (40 mg/kg, i.p.) was administered to each
mouse to make sleep. After that, mice were observed for the
latent period (time between thiopental sodium administration to
loss of righting reflex) and duration of sleep (time between the
loss and recovery of reflex) [34].

Statistical analysis

Data were presented as mean * Standard Error of Mean
(SEM). Statistical analysis was carried out using One-way
analysis of variance (ANOVA) followed by Dunnett’s post hoc
test through Statistical Package for the Social Sciences (SPSS)
software (version 18.00).*p < 0.05, vs. control was considered to
be statistically significant.

Results
Phytochemical screening

The present study showed that MELA contained alkaloids,
flavonoids, terpenoids, tannins, steroids, saponins, and cardiac
glycosides (Table 1).

Acute toxicity test

In this test, the animal decreased mobility without of
convulsions or loss of writhing reflex. There was no mortality
observed at the highest dose of 4,000 mg/kg in the test animals.
Therefore, the LD50 of MELA is expected to be more than 4000

mg/kg

Copyright:
© 2018 Mannan A,et al.
Table 1: Preliminary qualitative phytochemical screening of
methanolic extract of L. aspera (MELA)
Plant constituents Inference
Alkaloids +
Flavonoids +
Saponins +
Tannins +
Cardiac glycosides +
Carbohydrates -
Reducing sugars -
Proteins -
Glucosides -
Terpenoids +
Steroids +
+: Presence; -: Absence

CNS depressant activity
Open field test

The test was carried out to determine the depressant action
of the test drugs on CNS in test animals. MELA (250, 500, and 750
mg/kg; p.o.) significantly (*p< 0.05, vs. control) decreased the
locomotor activity. The locomotor activity lowering effect of the
extract was manifested at the 2nd observation (30 min) period
and continued up to 5th observation period (120 min). Diazepam
(1 mg/kg, i.p.) treated group also showed significant (*p< 0.05,
vs. control) CNS depressant activity when compared with control
(Figure 1 and Table 2).

B Control B Diazepam

0250mgkg

0300mgkg m750mgksg

100.00 -
90.00 A1
80.00 4
70.00 4
60.00 -
50.00 4 +
40.00 1
30.00 4

Number of squares travded

20.00 A
10.00 4

0.00

0'min 30 min

Effect of MELA on open field test of locomotion in mice

90 min

60 min

Time

Figure1: Effect of MELA on open field test in mice. Animals were treated with control (Deionized water, 0.1mL/mouse, p.o.), Diazepam was used as
standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.0.). *p< 0.05 compared with the control group (One-way ANOVA followed by

Dunnett’s post hoc test).
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Table 2: Effects of L. aspera extract and diazepam on the open field test
Treatment Dose Number of square crossed
(mg/kg) 0 min 30 min 60 min 90 min 120 min
Control 0.1mL/mouse 83.00+1.54 66.40+1.20 52.80+1.15 29.80+1.06 13.80+0.73
Diazepam 1 87.80+1.11 43.00+0.94* 24.00+1.34* 11.80+0.66* 4.40+0.51*
MELA 250 83.60+1.36 59.20+1.24* 44.00+1.18* 24.80+0.80* 11.00£0.44*
MELA 500 77.20+1.68 52.80+1.59* 35.40+0.81* 17.60+1.20* 8.20+0.86*
MELA 750 82.00+1.18 45.00+0.83* 30.60+0.67* 13.00+£1.58* 5.60+0.51*
Values are presented as mean * SEM (n=5). MELA= Methanolic extract of L. aspera.
*p< 0.05, vs. control (Dunnett’s test)

and Table 3). On the other hand, the extract of L. aspera at 250, and
500 mg/kg doses showed significant decrease of movement from
its initial value at 0 to 60 min. Diazepam (1 mg/kg, i.p.) showed
significant depressant effect when compared to the control group
(*p< 0.05, vs. control).

Hole cross test

In the hole cross test, MELA showed a decrease in locomotion
in the test mice. The number of hole crossed from one chamber
to another by mice of the higher dose (750 mg/kg) is significantly
(*p< 0.05, vs. control) decreased from 30 min to 90 min (Figure 2

@ Control B Diazepam 0250 mgkg 0500mgke m750mgkg

18.00 -
16.00 1 Effect of MELA on hole crossed test in mice
14.00 A
12.00 A
10.00 A
8.00 1

6.00

Number of hole crossed

4.00 1
2.00 1

0.00

90 min 120 min

60 min

0min

Time

Figure 2: Effect of MELA on hole cross test in mice. Animals were treated with control (Deionized water, 0.1mL/mouse, p.o.), Diazepam was used
as standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.0.). *p< 0.05 compared with the control group (One-way ANOVA followed by
Dunnett’s post hoc test).

Table 3: Effects of L. aspera extract and diazepam on hole cross test.
Dose Number of hole crossed
Treatment
(mg/kg) 0 min 30 min 60 min 90 min 120 min
Control 0.1mL/mouse 14.80+0.97 11.80+£0.91 7.80+0.58 4.20+0.37 2.20+0.66
Diazepam 1 14.40+0.74 7.00+0.44* 3.20+0.37* 1.40+0.51* 0.60+0.24
MELA 250 14.60+1.20 8.60+0.51* 5.80+0.37* 3.40+0.51 1.60+0.51
MELA 500 14.00+0.70 7.60+0.81* 4.60£0.51* 2.40+0.51 1.20+£0.37
MELA 750 14.80+1.28 6.00+0.44* 3.80+0.37* 1.60+0.51*
Values are presented as mean + SEM (n=5). MELA= Methanolic extract of L. aspera.
*p< 0.05, vs. control (Dunnett’s test).
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Force swimming test vs. control) increased the duration of immobility time in mice.

The standard drug, diazepam (1 mg/kg, i.p.) also significantly

In force swimming test, compared with the control group, increased the duration of immobility time (Figure 3 and Table 4).

MELA (250, 500, and 750 mg/kg; p.o.) significantly (*p< 0.05,

250 1 Effect of MELA on immobility time in the FST using mice
= 200 A =
)
= -
]
= 150 4
E
E
S 100 - .
=
=
b=
E ) -J !
0 - T T T
Control Diazepam(l 250 S00 TS0
mg/kg)
MELA (mg'kg)

Figure 3: Effect of MELA on forced swimming test in mice. Animals were treated with control (Deionized water, 0.1mL/mouse, p.o.), Diazepam was
used as standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.o.). *p< 0.05 compared with the control group (One-way ANOVA followed
by Dunnett’s post hoc test).

Table 4: Effects of L. aspera and diazepam on forced swimming test Tail suspension test
Treatment Dose (mg/kg) Immobility time (s) In tail suspension test, the duration of immobility time in
Control 0.1mL/mouse 48.60+1.36 mice with MELA (250, 500, and 750 mg/kg; p.o.) significantly
Diazepam 1 188.80+1.28* (*p< 0.05, vs. control) increased when compared with the control
MELA 250 45.0041.37 group. Dlaz.epam . (.1 mg/kg, .l.p.) significantly increased the
duration of immobility time (Figure 4 and Table 5).
MELA 500 94.00+1.58*
MELA 750 169.00+2.47*

Values are presented as mean * SEM (n=5). MELA= Methanolic
extract of L. aspera.

*p< 0.05, vs. control (Dunnett’s test).
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Figure 4: Effect of MELA on tail suspension test in mice. Animals were treated with control (Deionized water, 0.1mL/mouse, p.o.), Diazepam was used
as standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.0.). *p< 0.05 compared with the control group (One-way ANOVA followed by
Dunnett’s post hoc test).
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Table 5: Effects of L. aspera and diazepam on tail suspension test

Treatment Dose (mg/kg) Immobility time(s)
Control 0.1mL/mouse 68.60+2.44
Diazepam 1 222.60+2.42*
MELA 250 64.60+3.26
MELA 500 128.40+2.65*
MELA 750 201.60+2.22*

Values are presented as mean * SEM (n=5). MELA= Methanolic
extract of L. aspera.

*p< 0.05, vs. control (Dunnett’s test).
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Thiopental sodium induced sleeping time test

Thiopental sodium induced sleeping time test showed that
MELA (250, 500, and 750 mg/kg; p.o.) significantly (*p< 0.05, vs.
control) induced sleep at an earlier stage. It had a good effect on
the onset of action (Figure 5 and Table 6). Mice when compared
to control group enlarge the duration of sleeping time (Figure 6
and Table 6).

16 - Latency time
= 14 1
=1
g 12 1
‘E 10 A
3 8 ’
z
A :
A= e

2 _

0 T T

Control Diazepam 500 750
(1mg/kg)
MELA(mg/kg)

Figure 5: Effect of MELA on thiopental sodium-induced latency time test in mice. Animals were treated with control (Deionized water, 0.1mL/mouse,
p.o.), Diazepam was used as standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.o.). *p< 0.05 compared with the control group (One-

way ANOVA followed by Dunnett’s post hoc test).

« Sleeping time
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Figure 6: Effect of MELA on thiopental sodium-induced sleeping time test in mice. Animals were treated with control (Deionized water, 0.1mL/
mouse, p.o.), Diazepam was used as standard drug (1 mg/kg, i.p.) and MELA (250, 500 and 750 mg/kg, p.0.). *p< 0.05 compared with the control group

(One-way ANOVA followed by Dunnett’s post hoc test).
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Table 6: Effects of L. aspera and diazepam on thiopental sodium-
induced sleeping time test
Onset of action Duration of
Treatment Dose (mg/kg)
(s) sleep (min)
0.1mL/
Control 13.20+0.58 55.00+1.41
mouse
Diazepam 1 4.00+£0.44* 123.00+2.02*
MELA 250 10.40+0.51* 48.80+1.35
MELA 500 6.40+0.74* 85.20£1.39*
MELA 750 3.80+0.37* 108.00+2.09*
Values are presented as mean * SEM (n=5). MELA= Methanolic
extract of L. aspera.*p< 0.05, vs. control (Dunnett’s test)

Discussion

The recent study aims to evaluate the central nervous system
(CNS) depressant activities of the methanolic extract of L. aspera
leaves (MELA) in mice models namely open field, hole cross,
force swimming, tail suspension, and thiopental sodium-induced
sleeping time tests.

The locomotor activity is the most important action on
CNS in mice. It refers to an increase in alertness and decrease
in locomotor activity considered as sedative effect. In present
study, locomotor activity measured by open field and hole cross
tests, showed that the extract significantly decreased locomotor
activity which indicates it has central nervous system (CNS)
depressant activity. Diazepam, which was used to induce sleep in
this study, believed to act at specific binding sites that are closely
linked to y-aminobutyric acid (GABA) receptors, the binding of
benzodiazepines enhancing GABA-ergic transmission. It has been
reported that many flavonoids and neuroactive steroids were
found to be ligands for the GABA receptors in the central nervous
system (CNS); that can act as benzodiazepine-like molecules
[35]. However, the plant extract decreased the amplitude of
movements which was marked at the 2nd observation (30 min)
and sustained up to 5th observation period (120 min) (Figure
1, 2 and Table 2,3). In the hole cross test, maximum depressant
effect was observed at 750 mg/kg. The present study showed
that MELA contained alkaloids, flavonoids, terpenoids, tannins,
steroids, saponins, and cardiac glycosides (Table 1). So, it is
probable that flavonoids present in the extract may responsible
for its CNS depressant activity.

The forced swimming and tail suspension tests which
were claimed to reproduce a situation comparable to human
depression [32]. The test models are based on the observation of
mice when forced to swim or suspended in a restricted space from
which there is no possibility of flee, eventually stop to struggle,
surrendering themselves to the experimental conditions. This
suggested that the helplessness or despair behavior reflected
a state of lowered mood in mice and could serve as a valuable
test for screening antidepressant drugs [36]. In this study, MELA
significantly increased the immobility time of force swimming
and tail suspension tests in mice (Figure 3, 4 and Table 4, 5).
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Similar resulthappened on the standard drug diazepam. However,
depression is a complex disorder resulting from changes in
central noradrenergic, serotonergic and dopaminergic systems.
Hence, it was thought to be worthwhile to estimate all the three
neurotransmitters in the brain [37]. Based on these findings, it
can be suggested that the extract has CNS depressant effect which
supports the earlier report had been done by another method.

Thiopental, a barbiturate, produced a sedative-hypnotic effect
ata specific dose because of its interaction with the gamma amino
butyric acid (GABA)A receptors, which enhances GABAergic
transmission. It potentiates the GABA activity, thereby allowing
chloride to enter the neuron by prolonging the duration of the
chloride-channel opening. Thiopental could block the excitatory
glutamate receptors. These molecular activities lead to decreased
neuronal activity, which supports the findings obtained for the
reference drug diazepam, which is a CNS depressant drug that
decreases the time of the onset of sleep or prolongs the length
of sleep or both [38]. In this study, the extract showed significant
CNS depressant effect in thiopental sodium-induced sleeping
time test in mice. The standard drug diazepam was also shown
the same effects (Figure 5, 6 and Table 6).

Conclusions

From the present study, it can be concluded that MELA
possessed promising CNS depressant effects in the experimental
mice models demonstrating its depressant action on the CNS, as
manifested by these important neuropharmacological properties
in mice. However, further studies are required to evaluate the
potential use of L. aspera for the treatment of CNS depressant
diseases.
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