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Abstract

Background: Commelina diffusa Burm. (Family: Commelinaceae) is usually known as “climbing dayflower or
spreading dayflower” in Bangladesh. The plant is used in fever, malaria, insect, bug bites, rheumatoid arthritis,
gonorrhea, influenza, and bladder infection etc. The present investigation was undertaken which deals with the
evaluation of central nervous system (CNS) depressant activity of methanolic extract of C. diffusa in mice models.

Methods: The central nervous system (CNS) depressant activity of C. diffusa was evaluated by the classical models
of depression as open field, hole cross, forced swimming, tail suspension, and thiopental sodium induced sleeping
time tests in mice. The animals were divided into control, positive control, and three test groups containing five
mice each. The test groups received extract at the doses of 50, 100, and 200 mg/kg body weight orally where as
the control group received distilled water (0.1 mL/mouse, p.o.). Diazepam (1 mg/kg, i.p.) was used as standard drug.

Results: It is clear that the plant extract significantly decreased the locomotor activity of mice in open field and hole
cross tests when compared to the control (p < 0.05). It is observed that the extract showed significantly (p < 0.05)
increased in immobility time in forced swimming and tail suspension tests in mice. In addition, the extract produced
prolongs the sleeping time with onset of action in contrast to the control group.

Conclusions: The present work depicts the evaluation of possible CNS depressant activity of C. diffusa in mice
models. The obtained results provide support for the use of this species in traditional medicine and warrants
further pharmacological investigations that could lead to novel leads in future.
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Background
Depression is a widespread psychiatric ailment [1]. It is
already expected to constitute the second largest source
of global burden of disease after heart disease in 2020
[2]. The monoaminergic hypothesis of depression does
not provide a full understanding of the progression,
causes, and pharmacotherapy of depression [3]. Most ac-
cepted hypothesis of depression is postulated, and oxida-
tive stress is suggested to be involved in the
pathophysiology of depression [4]. According to WHO
estimated, 121 million people suffer from clinical depres-
sion [5]. It occurs usually in the early adult life of pa-
tients with decrease in monoamine neurotransmitters

[6]. Medicinal plants therapies may be effective alterna-
tives in the treatment of depression. It possesses least
side effects compared to synthetic medicines [7]. It has
contributed significantly towards the development of
modern medicine. Recently, traditional medicine is being
re-evaluated by extensive research on different plant
species and their active therapeutic principles in world-
wide. The rich wealth of plant kingdom can represent a
novel source of newer compounds with significant thera-
peutic activities. The most important merits of herbal
medicine seem to be their perceived efficacy, low adverse
effects, and low cost [8].
Commelina diffusa Burm. (Family: Commelinaceae) is

a pan tropical herbaceous plant, which is known as
“climbing dayflower or spreading dayflower” in
Bangladesh. [9, 10].This herb is widely distributed
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throughout in Bangladesh and other South Asian coun-
tries. It is widely used in urinary tract infections, swell-
ings, inflammation, diarrhoea, hemorrhoids, enteritis,
eye irritation, conjunctivitis and ophthalmia. The juice of
stem is used in laryngitis, sore throats, acute tonsillitis,
pharyngitis, otitis media, and nose bleeding. Topically or
internally, the plant is used in abscess, boils, fever, mal-
aria, insect, snake, bug bites, rheumatoid arthritis,
mumps, gonorrhea, common cold, cough, coughing up
blood, influenza, bladder infection, and edema.
Throughout Latin America, the plant parts are used in
dermatitis and burns [11]. In Nepal, it is used to treat
hemorrhoids, inflamed uterus, laryngitis, leprosy, mal-
aria, mumps, otitis media, painful menses, pharyngitis,
rheumatoid arthritis, sore throats, snake bites, tonsillitis
and tumors. In Egypt, the weed is used as a refrigerant,
tonic for treating stomach and groin problems [12]. In
Caribbean Indians, the plant is used as a tea to ward off
influenza and medicinal baths. In Mexico, it is used for
the treatment of conjunctivitis, dermatitis, dysmenor-
rheal. In Paraguay, it is used for enteritis, gonorrhea, and
infertility treatments. In the Dominican Republic, Haiti,
and South America, it is used for kidney ailments, leu-
corrhea, malaria, nervous conditions, post partum dis-
comfort, tuberculosis, tumors, and venereal diseases.
The tiny blue flowers are boiled in Ecuador and Peru to
make a tea for the relief of headaches [13]. In Trinidad,
it is used as a depurative, bladder infection and cooling
medicinal infusions. In the Windward Islands and Cuba,
it is used for the treatment of jaundice in young children
[14]. According to previous studies; C. diffusa exhibited
good antimicrobial activity against a range of Gram-
positive and Gram-negative bacteria as well as fungi
[15]. The anti-inflammatory activity of the extract tested
using the chick carrageenan-induced foot oedema
model. [16]. It also demonstrated protection of MRC-5
cells against oxidation by reactive oxygen species [17].
Another study mentioned that the extract is used for the
treatment of cancer [18], antidiabetes [19], leprosy, and
nervous system related disorders [20].
However, there is lack of scientific report to support

these supposed central nervous system (CNS) depressant
activity in mice. The present investigation was under-
taken which deals with the evaluation of central nervous
system (CNS) depressant activity of methanolic extract
of C. diffusa Burm. in mice models.

Methods
Chemicals
The following drugs and chemicals were used in this
study: Diazepam (Square Pharmaceutical Ltd., Bangladesh),
Thiopental sodium (Gonoshastha Pharmaceuticals Ltd.,
Bangladesh), Methanol (Sigma Chemicals Co., USA).
Diazepam (1 mg/kg i.p.) was used in open field, hole

cross, forced swimming, tail suspension and thiopen-
tal sodium-induced sleeping time tests. The drugs
were intraperitoneally (i.p.) administered 15 min be-
fore the experiment. The extract was orally adminis-
tered 30 min before the experiment (Except open
field, and hole cross tests) at the doses of 50, 100,
and 200 mg/kg, where as the animal of control group
received distilled water (0.1 mL/mouse, p.o.).

Collection of plant materials
The plant was accumulated from the village of Roypur
of Chuadanga district in January 2016 when weed beds
were in their maximum densities. The whole plant with
leaves, stems and roots was collected and analyzed by
the proficient of Bangladesh National Herbarium,
Mirpur, Dhaka, Bangladesh, where a voucher specimen
(Accession No: 42,861) has been deposited for future
reference.

Preparation of extraction
The whole plant was intensively washed with water. The
adulterants were removed to obtain fresh sample. The
collected samples were cut and sliced, if necessary. The
samples were dried for 7 days in hot air oven at labora-
tory conditions. After drying, the dried samples were
grounded to coarse powder with an electrical grinder.
The powder sample was soaked in adequate amount of
methanol for three days at room temperature with infre-
quent stirring and shaking. The solvent was filtered 3
times through a Whatman No. 1 filter paper and steril-
ized cotton bed. Then, the solvent was fully removed
and obtained crude extract, which was used for the in-
vestigation of phytochemical screening and evaluation of
central nervous system (CNS) depressant activity in mice
models.

Test animals
Swiss albino mice, 3–4 weeks of age, weighing between
20 and 25 g, were used in this study. These mice were
collected from Pharmacology Laboratory, Jahangirnagar
University, Savar, Dhaka, Bangladesh. Animals were kept
in polyvinyl cages with soft wood bedding materials. An-
imals were well maintained under standard environmen-
tal conditions (temperature: 25 ± 2 °C, relative humidity:
55–65% and 12 h light/dark cycle). The animals were ha-
bituated to the laboratory environment for a period of
14 days prior to performing the experiments. All the ex-
perimental mice were treated following the Ethical Prin-
ciples 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 ap-
proved all experimental rules.
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Acute toxicity test
Mice were divided into a control and three test groups
(n = 5). The test groups received extract orally at the
doses of 500, 1000, and 2000 mg/kg body weight. After
administration, the animals were kept in separate cages
and were allowed to food and water ad libitum. The ani-
mals were then observed for possible behavioral changes,
allergic reaction (skin rash, itching) and mortality for the
next 72 h [21].

Phytochemical screening
Methanolic extract of C. diffusa was qualitatively tested
for the detection of alkaloids, flavonoids, saponins, tan-
nins, cardiac glycosides, carbohydrates, reducing sugars,
proteins, glucosides, terpenoids, and steroids [22].

Pharmacological tests
Open field test
The open field test is used to measure the locomotion in
mice by the number of square cross. The animals were
divided into control, positive control and three test
groups containing five mice each. The test groups re-
ceived extract at the doses of 50, 100, and 200 mg/kg
body weight orally where as the control group received
distilled water (0.1 mL/mouse, p.o.). Diazepam (1 mg/kg,
i.p.) used as positive control group. The open field was
divided into a series of squares. Each square is separately
colored black and white. The apparatus had a wall of
40 cm height. The animals were visited the squares and
the number of visited squares were counted for 3 min at
0, 30, 60, 90 and 120 min intervals [23].

Hole cross test
A case having a size of (30 × 20 × 14 cm) with a wood
partition fixed in the middle was used. The cage had a
hole of 3 cm diameter at a height of 7.5 cm in the cen-
ter. The animals were divided into control, positive con-
trol, and three test groups containing five animals in
each. The test groups received extract at the doses of 50,
100, and 200 mg/kg body weight orally and the control
group received distilled water (0.1 mL/mouse, p.o.). The
standard drug diazepam (1 mg/kg, i.p.) was used as posi-
tive control group. The mice were passed through the
hole from one chamber to another and the number of
passage was counted for 3 min at 0, 30, 60, 90, and
120 min intervals respectively [24].

Forced swimming test
The forced swimming test is commonly used assays of
antidepressant-like activity in rodents. Animals were
randomly divided into five groups. Thirty minutes later,
the treatment with the extract (50, 100, and 200mg/kg,
p.o.) or diazepam (1mg/kg, i.p.), a standard drug, or dis-
tilled water (0.1 mL/mouse, p.o.), mice were individually

placed in an open cylindrical container (45 cm height ×
20 cm diameter) containing 17 cm of water at 25 °C for
5 min. Mice were recorded as immobile when floating
motionless or making only those movements necessary
to keep the head above water [25].

Tail suspension test
This behavior displayed in rodents subjected to unavoid-
able and inescapable stresses during tail suspension test
reflects behavioral despair, which reflects depression in
humans. Mice were divided into five groups. Thirty mi-
nutes later, the extract (50, 100, and 200mg/kg, p.o.)
was used as test groups. The diazepam (1 mg/kg, i.p.)
was used as standard drug when the control group re-
ceived distilled water (0.1 mL/mouse, p.o.). Mice were
suspended 50 cm above the floor using adhesive tape
placed approximately 1 cm from the tip of their tails.
The duration of immobility time was recorded for
6 min. The mice were considered immobile when they
passively hung or stayed motionless [26].

Thiopental sodium-induced sleeping time test
In this test, the animals were assigned for five groups
comprising of five mice in each group. The test groups
expected the extract at the doses of 50, 100, and
200 mg/kg when the control group received distilled
water (0.1 ml/mouse, p.o.). The standard drug diazepam
(1 mg/kg, i.p.) was used as positive control group. After
passing thirty minutes, each mouse was treated with
thiopental sodium (40 mg/kg, i.p.) to induce sleep. The
rodents were monitored by placing them on different
chambers for the latent period (time between thiopental
sodium administrations to loss righting reflex) and dur-
ation of sleeping time (time between the loss and recov-
ery of righting reflex) [27].

Statistical analysis
The results were presented as mean ± SEM. The statis-
tical analysis was performed using one way analysis of
variance (ANOVA) followed by Dunnett’s post hoc test
as using SPSS 18.00 software. Differences between
groups were considered significant at a level of *p < 0.05.

Results
Phytochemical screening
Phytochemical screening of the methanolic extract of C.
diffusa revealed the presence of alkaloids, flavonoids, sa-
ponins, tannins, cardiac glycosides, terpenoids, and ste-
roids (Table 1).

Acute toxicity
There was no mortality up to 2000 mg/kg dose. It was
observed that there was significant reduction in the ac-
tivity of animals from ½ h up to 4 h and subsequently
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they were normal. Therefore, it can be assumed that
MECD possesses a low toxicity profile and the LD50 is
more than 2000 mg/kg.

Open field test
The extract significantly decreased the locomotor activ-
ity in mice at the doses of 50, 100, and 200 mg/kg body
weight (p < 0.05) and this effect was evident from the
initial observation (0 min) period and continued up to
5th observation period (120 min) (Table 2). Diazepam
(1 mg/kg, i.p.) showed a noticeable decrease in locomo-
tion in mice from the 2 nd observation period to 5th ob-
servation period as expected.

Hole cross test
Methanolic extract of C. diffusa showed significant de-
crease of movement at the doses of 50, 100, and
200 mg/kg body weight from its initial value at 0 min to
120 min (p < 0.05). The number of hole crossed from
one chamber to another by mice of the standard drug
diazepam (1 mg/kg, i.p.) is decreased from 0 min to
120 min (Table 3). The extract showed dose dependent
activity and maximum depressive effect was observed at
5th observation period.

Forced swimming test
After oral administration, the extract at the doses of 50,
100, and 200 mg/kg significantly increased the immobil-
ity times when compared with the control group (p <
0.05) (Table 4). Similarly, the standard drug diazepam
(1 mg/kg, i.p.), as expected, showed a significant increase
in the immobility times (p < 0.05).

Tail suspension test
The extract at the doses of 50, 100, and 200 mg/kg pro-
duced a significant increase in the immobility times
when compared to control group (p < 0.05). The effect
of the extract on behavior in this test is shown in Table 5.
Diazepam (1 mg/kg, i.p.), the duration of immobility
time was compared with control group which showed
significant increase in immobility times (p < 0.05).

Thiopental sodium-induced sleeping time test
The plant extract decreased the onset of action time and
increased the length of the sleeping time, which was
comparable to the control group (Table 6). The extract
produced a significant effect on the duration of sleeping
times. The standard drug diazepam (1 mg/kg, i.p.), was
also showed a statistically significant effect on the onset
of sleep and the duration of sleeping times (p < 0.05).

Discussion
The present study was conducted to explicate central
nervous system (CNS) depressant activities of the meth-
anolic extract of C. diffusa in mice. The CNS depressant
effect of C. diffusa was studied using five neuropharma-
cological models namely open field, hole cross, forced
swimming, tail suspension, and thiopental sodium in-
duced sleeping time tests. These paradigms are widely
used classical models for screening neuropharmaco-
logical activity.
The methanolic extract of C. diffusa decreased the fre-

quency and amplitude of movements in the open field
and hole cross tests in mice. The results of these study
provided evidence that the extract reduced locomotor
activity confirming its CNS depressant effects. Loco-
motor activity is considered as an index of alertness and

Table 1 Preliminary qualitative phytochemical screening of
methanolic extract of C. diffusa (MECD)

Plant constituents Inference

Alkaloids +

Flavonoids +

Saponins +

Tannins +

Cardiac glycosides +

Carbohydrates –

Reducing sugars –

Proteins –

Glucosides –

Terpenoids +

Steroids +

+: Presence; −: Absence

Table 2 Effects of C. diffusa extract and diazepam on the open field test

Treatment Dose
(mg/kg)

Number of square crossed

0 min 30 min 60 min 90 min 120 min

Control 0.1 mL/mouse 76.00 ± 1.64 72.20 ± 3.48 61.00 ± 2.66 41.40 ± 1.07 32.60 ± 1.36

Diazepam 1 71.80 ± 3.26 55.80 ± 2.69* 30.40 ± 2.04* 15.00 ± 0.70* 6.80 ± 0.58*

MECD 50 59.80 ± 1.96 49.00 ± 4.19* 44.00 ± 1.22* 27.60 ± 1.12* 15.40 ± 0.74*

MECD 100 56.40 ± 2.42 43.20 ± 1.28* 40.40 ± 2.06* 19.60 ± 0.92* 9.80 ± 0.66*

MECD 200 63.60 ± 1.93 51.00 ± 1.76* 33.60 ± 1.83* 17.40 ± 0.92* 8.20 ± 0.58*

Values are presented as mean ± SEM (n = 5). MECD =Methanolic extract of C. diffusa
* p < 0.05, vs. control (Dunnett’s test)
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a reduction of it is an indicative of CNS depressant ac-
tivity [28]. It is a measurement of the level of excitability
of the CNS [29], this decrease in spontaneous motor ac-
tivity could be attributed to the CNS depressant effect of
the plant extract [30]. Both tests significantly decreased
locomotion in mice. Gamma amino butyric acid is the
major inhibitory neurotransmitter in the central nervous
system [31], which is involved in the physiological func-
tions related to the psychological and neurological disor-
ders as epilepsy, depression, parkinson syndrome, and
alzheimer’s disease [32]. Diverse drugs might modify the
GABA system, at the level of the synthesis of it by po-
tentiating the GABA-mediated postsynaptic inhibition
through an allosteric modification of GABA receptors. It
directly increases in chloride conductance or indirectly
by potentiating GABA-induced chloride conductance
with simultaneous depression of voltage activated Ca2
+channel like barbiturates [33]. Therefore, it is predict-
able that the extract may act by potentiating GABAergic
inhibition in the CNS via membrane hyper polarization
leading to a reduction in the firing rate of critical neu-
rons in the brain or it may be due to direct activation of
GABA receptors [31]. It may also be due to enhanced af-
finity for GABA or an increase in the duration of the
GABA-gated channel opening [34].
The forced swimming test is widely used for the as-

sessment of antidepressant-like activity in animal
models. The shortening of immobility duration indicates
antidepressant activity in this model, while prolonged
immobility time reflects a CNS depression-like effect

[35]. However, CNS depressant effect was observed in
the forced swimming test. Additionally, the experiment
was extended to observe the tail suspension test allow as
a fast and reliable screening of the psychotropic proper-
ties of drugs. Basically, the measuring principle is based
on the energy developed by mice trying to escape from
their suspension. During this test, the movements of the
mice were analyzed in terms of energy and power devel-
oped over time. The extract was significantly increased
in immobility time which indicated as CNS depressant
effects in mice. The standard drug diazepam also indi-
cated CNS depressant effects in mice model. It has been
argued that tail suspension test is less stressful than
force swimming test and has greater pharmacological
sensitivity. The results obtained from tail suspension test
is in concordance with the validated forced swimming
test by Porsolt et al. Environmental factors and heredi-
tary factors play a major role in producing deficient
monoaminergic transmission in the CNS there by pro-
ducing symptoms of depression [36].
Previous phytochemical investigation suggests that fla-

vonoids and neuroactive steroids are ligands for GABAA

receptors in the CNS which indicates that they can act
as benzodiazepine-like agents [37]. It has also been re-
ported that some flavanoids exhibit high affinity binding
to the benzodiazepine site of GABAA receptors. There-
fore, the CNS depressant activity may be due to the phy-
toconstituents present in the extract of C. diffusa.
Triterpenoids, and saponins are reported to have agonis-
tic activities at GABAA receptor complex [33, 38, 39].

Table 3 Effects of C. diffusa extract and diazepam on hole cross test

Treatment Dose
(mg/kg)

Number of hole crossed

0 min 30 min 60 min 90 min 120 min

Control 0.1 mL/mouse 16.40 ± 0.92 12.40 ± 1.12 9.40 ± 0.51 6.60 ± 0.81 4.00 ± 0.70

Diazepam 1 14.00 ± 1.41 5.40 ± 0.51* 3.40 ± 0.24* 1.20 ± 0.37* 0.60 ± 0.24*

MECD 50 14.40 ± 1.69 7.60 ± 0.40* 6.20 ± 1.02* 3.00 ± 0.54* 2.40 ± 0.51

MECD 100 13.40 ± 0.92 6.60 ± 0.74* 5.00 ± 0.89* 2.40 ± 0.67* 1.60 ± 0.51*

MECD 200 15.00 ± 0.83 6.40 ± 0.51* 4.20 ± 0.37* 1.80 ± 0.37* 1.00 ± 0.31*

Values are presented as mean ± SEM (n = 5). MECD =Methanolic extract of C. diffusa
* p < 0.05, vs. control (Dunnett’s test)

Table 4 Effects of C. diffusa extract and diazepam on forced
swimming test

Treatment Dose (mg/kg) Immobility time (s)

Control 0.1 mL/mouse 62.00 ± 2.92

Diazepam 1 177.00 ± 2.55*

MECD 50 73.20 ± 1.99

MECD 100 87.20 ± 3.61*

MECD 200 141.40 ± 4.25*

Values are presented as mean ± SEM (n = 5). MECD =Methanolic extract of
C. diffusa
* p < 0.05, vs. control (Dunnett’s test)

Table 5 Effects of C. diffusa extract and diazepam on tail
suspension test

Treatment Dose (mg/kg) Immobility time(s)

Control 0.1 mL/mouse 84.80 ± 2.41

Diazepam 1 219.80 ± 3.98*

MECD 50 106.00 ± 2.12*

MECD 100 130.80 ± 2.22*

MECD 200 191.20 ± 2.35*

Values are presented as mean ± SEM (n = 5). MECD =Methanolic extract of
C. diffusa
* p < 0.05, vs. control (Dunnett’s test)
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These phytoconstituents may be contributed to the CNS
depressant effects in mice. There is no strict evidence
which substances are exactly responsible for the CNS
depressant effects.
Thiopental sodium belongs to the barbiturate and in-

duces sleep in both humans and rodents. The thiopental
sodium induced sleeping time test in mice was used to
investigate the sedative–hypnotic drugs [40]. It binds
with GABA receptor complex and shows GABA medi-
ated hyper polarization of postsynaptic neurons [40]. It
potentiates GABA activity, entering chloride into the
neuron by prolonging the duration of chloride channel
opening. On the other hand, thiopental can block excita-
tory glutamate receptors. All of these molecular action
lead to decrease of neuronal activity that support the fol-
lowing reference substances which possess CNS depres-
sant action. Our results demonstrate a relationship
between the CNS depressant effect of C. diffusa and di-
azepam which could be suggested in this test.

Conclusions
The present work depicts the evaluation of possible CNS
depressant activity of C. diffusa in mice models. The ob-
tained results provide support for the use of this species
in traditional medicine and warrants further pharmaco-
logical investigations that could lead to novel leads in
future.
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