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Abstract—Abutilon indicum Linn (A. indicum) is native to tropical and subtropical zones and traditionally used
in ulcer, diabetes, piles, jaundice, gonorrhoea and leprosy. Erstwhile phytochemical analysis showed the
presence of f lavonoids, sesquiterpenes, gallic acid, β-sitosterols, geraniol, and caryophyllene. The study
identifies the antidepressant potential of the crude methanolic extract of A. indicum (Ai.Cr). Crude methan-
olic extract of leaves and bark was prepared using maceration and freeze-drying. Forty Swiss-albino mice
were divided into five groups containing eight mice each. Designated groups were administered with normal
saline, Ai.Cr (30, 50, and 100 mg/kg) and diazepam (1 mg/kg) or f luoxetine (10 mg/kg) intra-peritoneally.
Light and Dark Exploration (LDE), Elevated Plus Maze (EPM) and Hole Board (HB) test were used for anx-
iolytic activity testing, while forced swim and tail suspension model were used for the evaluation of antide-
pressant potential of Ai.Cr. Results showed that mice spent more time in light; passed more duration in open
arms and raised number of head poking in respective anxiolytic LDE, EPM, and HB tests. Similarly, mobility
time was raised in forced swim and tail suspension antidepressant testing. Ai.Cr has significant dose depen-
dent antidepressant and anxiolytic potential, which peaks at highest dose (100 mg/kg) used in this study.
A. indicum has significant pharmacological potential against anxiety and depression.
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INTRODUCTION
Abutilon indicum Linn (A. indicum) family (Malva-

ceae) locally known as Kangi booti and Peeli booti
(called “Abutil” in Brazil) is a small shrub. Native to
tropical and subtropical regions [1]. It is a medium
sized, branched perennial shrub, going up to 2 m in
height. Its leaves are alternate, cordate and acute with
flowers of yellowish coloring comprising of 5 petals.
Fruits have 15–20 chambers while seed color is black-
ish brown. Various parts of Abutilon indicum are used
in traditional medicines. Abutilon indicum is used as a
demulcent, aphrodisiac, laxative, diuretic, astringent,
expectorant, tonic, anti-inflammatory, anthelmintic
and analgesic agent [2]. It is also used therapeutically
as a febrifuge, antiemetic, urinary, uterine discharges,
34

a Department of Neurosurgery, Binzhou City Central Hospital, 
Binzhou, Shandong Province, 251700 China
b Department of Pharmacy, COMSATS University Islamabad, 
Lahore Campus, Lahore, 54000 Pakistan
c Department of Pharmacy and Alternative Medicine, 
The Islamia University of Bahawalpur, Bahawalpur, 
63100 Pakistan
d Imran Idrees College of Pharmacy, Sialkot, 51040 Pakistan
e Department of Pharmacology, Sialkot Medical College, 
Sialkot, 51040 Pakistan
*e-mail: HaoYangAn@yahoo.com
piles, and lumbago [3]. Some precise studies have
reported its seeds as effective decoction in the treat-
ment of cough while its bark is valued as an anthel-
mintic and decreases perspiration. A wide-array of
robust substances are reported in Abutilon indicum
such as scopoletin and scoparone [4], saponins, f lavo-
noids, alkaloids and essential oils, gallic acid, β-sitos-
terol, β-amyrin, eudesmol, eugenol, geraniol, and
caryophylline [5], gossyptin-7-glucoside, cyanidin-3-
rutinoside, sesquiterpene lactones (alantolactone and
isoalantolactone, and gossypetin-8-glucoside [5].

Anxiety disorders are characterized by a state of
excessive fear, actual threat, apprehension and
uncomfortable feelings. As much as 13 to 28% of the
American population is reported to be suffering from
anxiety, at various stages of their lives and it is esti-
mated to occur at the same ratio in other parts of world
[6]. Generalized Anxiety Disorder is the most com-
mon form of anxiety disorder. Uncomfortable feeling
of vague fear or apprehension can also be expressed
the anxiety [6].

Recently there is increased research interest in anx-
iety disorders, because of a greater recognition of their
burden and the implications associated with untreated
illness. Clinical reviews have shown it is the risk factor
for the development of other psychiatric disorders,
substance abuse, cardiovascular diseases and gastroin-
testinal disorders. In clinical and population-based
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studies, the development of comorbidities makes the
treatment difficult, and leads to low remission rates,
poor prognosis and risk of suicide [7]. Anxiety has
been associated with significant personal and societal
ills, results in decreased work productivity, unemploy-
ment, and impaired social relationships [7].

Depression is clinically considered as a complex of
different disorders. Each has its own definition, signs
and symptoms, treatments and diagnostic criteria.
Depression is characterized by depressed mood or loss
of pleasure or interest in daily life activities. Except the
depressed mood at least four further symptoms of
depression are loss of interest, insomnia, change in
appetite or weight, fatigue, suicidal thoughts and diffi-
culty in concentration.

Etiology of depression is link to different types of
neurotransmitters such as dopamine, serotonin and
nor-adrenaline. Main cause of depression is imbal-
ance between nor-adrenaline and serotonin in brain.
Antidepressants produce therapeutic effect by inhibit-
ing the reuptake of neurotransmitter that increases the
amount of neurotransmitter at synaptic cleft [8].

Focus of pharmacological treatment is to restore
the correct balance of nor-adrenaline and serotonin in
brain. Clinically significant effects of all antidepres-
sants start after about two weeks. Most common
classes of antidepressants drugs are Selective serotonin
reuptake inhibitors (SSRIs), serotonin-norepineph-
rine reuptake inhibitors (SNRIs), tricyclic antidepres-
sants (TCAs), and monoamine oxidase inhibitors
(MAOIs). Over the years, these classes have grown
into a main stay in the treatment of anxiety and
depression but progression of tolerance, greater
chances of habituation, wide-scale drug abuses and
manifestation of varied side effects remain a constant
problem that scientific community long seeks to solve.
The molecules with better tolerability and lesser abu-
sive potentials are ideal candidates for optimized
depression and anxiety treatments. The plant f lora,
hence, provides a suitable pool for such research.

The present study is aimed to screen A. indicum,
the indigenous medicinal plant from Cholistan desert
(Punjab, Pakistan) for anxiolytic and antidepressant
potentials. This plant has showed potential to be a
source of cheap and effective treatment and may open
up new horizons in the therapeutics of anxiety and
depression.

MATERIAL AND METHODS
Plant Material

Leaves and bark of Abutilon indicum were collected
from the Cholistan desert in June 2019 in dried form.
Dr. Nargis Naz, botanist from Department of Life
Sciences, The Islamia University of Bahawalpur,
Pakistan, helped in identification of plant. A voucher
specimen was obtained and placed in the herbarium of
Islamia University of Bahawalpur, Pakistan. The dried
DOKLADY
leaves and bark (aggregate weight: 5 kg) were crushed
using mechanical grinders to obtain the fine powder
that was subsequently immersed in 70% methanol for
24 h at room temperature. The solvent was decanted
and then evaporated using rotary vacuum evaporator
under reduced pressure to get the methanolic extract
(90 g).

HPLC Analysis
The JASCO high-performance liquid chromato-

graph coupled with a UV–Vis multiwavelength detec-
tor (MD-910 JASCO) system was used for analytical
HPLC. Evaluation of the analytical data were
performed using a JASCO data processing system
(DP-L910/ V). The separation was made at ambient
temperature on a Waters Spherisorb 5 μm ODS2 4.6 ×
250 mm column. Mobile phase used for separation con-
sisted of water with 2% glacial acetic acid (solvent A) and
water with 5% glacial acetic acid (solvent B). The f low
rate was 0.5 mL/min, and the injection volume was
20 μL. The monitoring wavelength was 280 nm. The
identification of each compound was based on a com-
bination of retention time and spectral matching.

Mice
Male and female Swiss albino mice weighing 18–

22 g were selected for experiments with each group
containing six animals. Animals were housed under
standard laboratory conditions of temperature (22 ±
2°C) and humidity (50–55%) along with 12 h light and
dark cycle and animals were given standard diet and
water ad libitum. Normal control group was adminis-
tered with normal saline. Standard groups were
administered with diazepam (1 mg/kg) and fluoxetine
(10 mg/kg) for anxiety and depression respectively.
Treatment groups were administered Ai.Cr in doses
30, 50, and 100 mg/kg intra-peritoneally. Elevated
Plus Maze (EPM), Light and Dark Exploration, Hole
Board behavioral models were used for the evaluation
of anxiolytic activity whereas, forced swim and tail
suspension model were used for evaluation of antide-
pressant potential of Ai.Cr.

Light/Dark Exploration Test

The apparatus had two boxes (25 × 25 × 25 cm3)
separated by a wall. One was painted black and covered
at the top (dark room), other box was painted white
and open at the top (light room). The movement of
each mice in light and dark box was observed i.e., time
spent in each box for 5 min.

Elevated Plus Maze Test
EPM is widely used test to measure anxiety in

rodents [14]. Apparatus have four arm- two open arms
and two close arms. Animals of different treatment
 BIOCHEMISTRY AND BIOPHYSICS  Vol. 500  2021
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Fig. 1. The graph showing the effects Ai.Cr and Diazepam
(DZP) on the time(s) spent in dark and light in Light/Dark
Exploration Model. The results are mainly considered sig-
nificant (*) if p < 0.05, more significant (**) if p < 0.01, and
highly significant (***) if p < 0.001.
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Fig. 2. The graph showing the effects of Ai.Cr on time (s)
in open and close arms in Elevated Plus Maze Model. The
results are mainly considered significant (*) if p < 0.05,
more significant (**) if p < 0.01, and highly significant
(***) if p < 0.001.
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groups were treated and after 30 min, they were kept at
the center of EPM apparatus facing towards closed
arm. We recorded time spent (in s) in closed and open
arm by each mouse.

Hole Board Test

Apparatus had a wooden chamber (40 × 40 × 25 cm3)
having 16 holes of evenly spaced (diameter of each
hole is 2.5 cm) from mice could peep through these
holes. The number of head poking was recorded for
5 min.

Forced Swim Test

FST is most widely used in vivo model for determi-
nation of antidepressant activity. Apparatus made up
of transparent plexiglass cylinder (20 × 12 cm). It was
filled to 15 cm depth with water (24 ± 1°C). Pretest
swimming session of 15 min was given to each animal,
24 h before final test session. For 5 min, the duration
of immobility of each animal was noted. Mouse was
immobile when no attempts of escape were made, only
movement necessary to have its head out of water.

Tail Suspension Test

TST apparatus had a wooden chamber (70 cm
high). Chamber consisted of a rod that was fitted
between the wall of chamber, at height of 10 cm from
top of the apparatus or 60 cm from the ground. Ani-
mals were hung by placing adhesive tape one inch
from tip of tail with the rod. Each animal was given
15 min pretest session, 24 h before final test session.
For 5 min of final test session, each animal was hung
with rod and duration of immobility was noted. Mouse
DOKLADY BIOCHEMISTRY AND BIOPHYSICS  Vol. 50
was immobile when no efforts was made to escape and
passively hung with rod.

Statistical Analysis

The values are shown as mean ± SEM of 5 animals
in each group. The results are evaluated by using one-
way ANOVA and then compared with the of Normal
Control group. The results are mainly considered sig-
nificant (*) if p < 0.05, more significant (**) if p < 0.01,
and highly significant (***) if p < 0.001.

RESULTS

Light and Dark Exploration Test

Average time spent by the mice in light and dark in
different groups showed that Ai.Cr dose dependently
raised the time spent in light (Fig. 1). Moreover, time
spent by the mice in Ai.Cr treated group was signifi-
cantly (p < 0.05) reduced during dark. Highest efficacy
was observed in the mice treated with maximum dose
of Ai.Cr.

Elevated Plus Maze Model

Elevated plus maze model showed relative
improvement in time spent in open arm(s) after mice
received various doses of Ai.Cr (Fig. 2). Similarly, time
spent in close arm(s) was significantly (p < 0.05)
reduced with the administration of increasing Ai.Cr
doses.
0  2021
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Fig. 3. The graph shows the effects of the Ai.Cr and diaze-
pam (DZP) on the number of head poking (s) in Hole
Board Model. The results are mainly considered signifi-
cant (*) if p < 0.05, more significant (**) if p < 0.01, and
highly significant (***) if p < 0.001.
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Fig. 4. The graph show the effects of crude extract of Abu-
tilon indicum (Ai.Cr) and fluoxetine on duration of mobil-
ity and immobility in Forced Swim Model. The results are
mainly considered significant (*) if p < 0.05, more signifi-
cant (**) if p < 0.01, and highly significant (***) if p <
0.001.
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Fig. 5. The graph shown the effects of the crude extracts of
Abutilon indicum (Ai.Cr) on duration(s) of mobility and
immobility in Tail Suspension Model. The results are
mainly considered significant (*) if p < 0.05, more signifi-
cant (**) if p < 0.01, and highly significant (***) if p <
0.001.
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Hole Board Model

Hole board test manifested significantly increased
number of head poking by mice with the increasing
doses administration of Ai.Cr (Fig. 3). The effects of
Ai.Cr were compared with diazepam, which showed
maximum number of head poking. The results are
mainly considered significant (*) if p < 0.05, more sig-
nificant (**) if p < 0.01, and highly significant (***) if
p < 0.001.

Forced Swim Model

Mobility and immobility time of normal saline and
Ai.Cr treated (at 30, 50, 100 mg/kg doses) groups
showed a significant difference (Fig. 4). Ai.Cr treat-
ment significantly (p < 0.05) raised the mobility time
and reduced immobility time of mice in forced swim
test. Ai.Cr 100 mg/kg almost equal the effects of f luox-
etine.

Tail Suspension Model

Mobility and immobility time of normal saline,
Ai.Cr treated (at 30, 50, 100 mg/kg doses) and fluoxe-
tine treated groups are shown in Fig. 5. The compari-
son between both immobility and mobility time shows
a dose dependent anti-depressant effect of Ai.Cr.

Phytochemical Testing

Phytochemical analysis using high performance
liquid chromatography (HPLC) indicated that the
Ai.Cr leaves and bark have carbohydrates and amino
acid, non-drying oil possesses various fatty acids e.g.,
stearic, oleic, linoleic, palmitic etc. Phytochemical
analysis of Ai.Cr showed that it contains saponins,
alkaloids, terpenes, tannins, coumarins, glycosides,
f lavonoids and phenols (Table 1).
DOKLADY
DISCUSSION

This study was designed to form the scientific basis
of the indigenous medicinal plant Abutilon indicum for
the treatment of psychiatric disorders like anxiety and
depression. Anxiety and depression are the most com-
mon forms of psychiatric illnesses in modern day
world, affecting almost 10–20% of the world popula-
tion [9]. Major problems with the treatment of anxiety
and depression are lack of definite diagnostic tests and
dismissal of these disorders as mental illnesses. In the
modern days, both these disorders have drawn signifi-
cant attention of medical professionals and research-
ers, owing to their increasing prevalence [10].
 BIOCHEMISTRY AND BIOPHYSICS  Vol. 500  2021
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Table 1. The results of phytochemical evaluation of crude
extract of Ai.Cr (+) indicate the presence of constituents

Phytochemical constituents Ai.Cr

1 Alkaloids +
2 Carbohydrates +
3 Coumarins +
4 Flavonoids +
5 Glycosides +
6 Phenols +
7 Phlobatannins –
8 Proteins +
9 Quinines –
10 Resins –
11 Saponins +++
12 Tannins +
13 Terpenes +
Plant sources are the backbone of potential newer
therapies. Abutilon indicum has been used since long in
traditional medicine as anticonvulsant and antioxi-
dant [11]. Plants having antioxidant properties and
sedative potential can be useful for the treatment of
epilepsy and anxiety [11]. Hence, this study hypothe-
sized that Ai.Cr can be a valuable candidate in anxiety
and depression.

Light and Dark Exploration, Elevated Plus Maze,
and Hole Board are the most popular tests of currently
available animal models of anxiety [12]. These behav-
ioral test has a strong predictive validity for screening
anxiolytic drugs [12]. Results displayed a dose depen-
dent increase in the anxiolytic effect of the Ai.Cr. At
higher doses, it is comparable to GABAergic effects at
GABAA receptor. Reported mechanisms for anxiolytic
activities of plant extracts are enhancement of GABA
action at GABAA receptors, modulation of GABAA
receptors and 5HT2A receptors antagonism [13]. Tail
Suspension and Forced Swim Model results also indi-
cated notable antidepressant potential of Ai.Cr. Both
tests are valuable tool in drug discovery for high-
throughput screening of prospective antidepressant
compounds. Major antidepressant effects of plant
extract includes the inhibition of monoamine oxidase-
A, selective inhibition of serotonin and biogenic amine
reuptake, or interaction of serotonin system [13, 14]. Flu-
oxetine, a major antidepressant drug, contain marked
potential of antidepressant activity due to some selec-
tive serotonin reuptake inhibition.

Study proved that Ai.Cr has significant antidepres-
sant and anxiolytic potential. These pharmacological
effects are due to the presence of different chemical
constituents. Flavonoids are the main constituent that
is reported to possess the anxiolytic and antidepressant
property. This study may serve as an important prece-
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dence for upcoming attempts to isolate the chemical
constituents of this plant, which are responsible for
these effects. Further, mechanistic studies are
required to establish exact mechanism by which these
chemical constituents exert their pharmacological
effects in anxiety and depression.

CONCLUSIONS
It is plausible to conclude that Ai.Cr contains

potential antidepressant and anxiolytic activities in
relevant mice models, which serve as a precedent for
future animal and human studies. Further molecular
and pharmacokinetics studies can reveal the useful-
ness of plant in the anxiety and depression.
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