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ABSTRACT

The methanol extract of the leaves of Tabernaemontana pauciflora (METP) was
screened to investigate the qualitative phytochemical, in vivo anti-depressant,
anxiolytic and in vitro thrombolytic activities. The in vivo antidepressant activity
of METP was examined by force swimming test (FST) and tail suspension test
(TST), whereas anxiolytic activity was examined by using hole-board test (HBT)
and elevated plus maze test (EPM) on mice model. Additionally, qualitative
phytochemical assay was performed to identify some secondary metabolites,
namely alkaloids, carbohydrates, flavonoids. The in vitro thrombolytic model
was used to evaluate the clot lysis effect of METP. In the antidepressant assay,
METP (200 and 400 mg/kg) exhibited significant anti-depression activity (P <
0.001) on FST (45.64% and 58.31%) and TST (38.67% and 63.62%) whereas the
notable anxiolytic effect was observed in EPM (67.67% and 56.06%) and HBT
(35.53% and 50%) in dose dependent manner which compared with control. In
in vitro thrombolytic assessment of METP exposed 22.66% inhibition of clot. The
current results proposed that METP might be effective in neuropharmacological
and thrombolytic response due to the presence of alkaloids, tannins and

flavonoids, which required further studies to investigate the mechanism.

INTRODUCTION

Neurological disorders are the common phenomena.
Currently an estimated 14.7M neurological cases,
which according to 2019 is equivalent to at least 1in 6
individuals living with one or more sign of
neurological problems [1, 2]. Benzodiazepines are
synthetic drugs to prescribe frequently for their
anxiolytic, sedative-hypnotic and anticonvulsant
actions [3]. Besides, depression is a common and
serious dominant mental disorder that negatively
affects how you feel on character, apathy, loss of
energy, interruption of thinking and activity, as well
as profound feelings of frustration, despair and
suicidal ideation [3]. Instead of the availability of
antidepressant  drugs  like = TCA  (Tricyclic
antidepressant), selective reversible inhibitors of

monoamine oxidase-A (MAO-A), selective serotonin
reuptake inhibitors (SSRIs) and selective noradrenalin
reuptake inhibitors (SNRIs) [4]. Depression is still
denoted as a major medical problem associated with
major side effects [5]. Not only associated with
physical dependence and tolerance providing side
effects, these psycho-neural drugs also cause for
harmful effects on respiratory system, digestive
system and immune systems of the human organ [6].

The depression is often conducted by irritability,
anxiety, confusion, insomnia and behavioral disorders.
As a result, the sequential use of an anxiolytic with an
antidepressant agent is often necessary to recover the
disease [7]. Selective serotonin reuptake inhibitors
(SSRIs) are currently used as the first-choice therapy
for depression, but insomnia, irritability and anxiety
sometimes occur in the early stages of treatment. As
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these symptoms may result in early dropout or delays
in the anti-depressive response, the concomitant use of
an anxiolytic is considered helpful. A new anxiolytic
and antidepressant agents that are why to search with
the lowest adverse effect is still researchers have high
interest of this area [8]

Atherothrombotic, the formation of a blood clot within
an artery as a result of atherosclerosis named
cardiovascular disease are characterized by the
existence of great influences of thrombus in the blood
vessel [9]. The formation of complex form by
connecting among platelets to platelets, also to
leucocytes by activated platelets results in plaque
formation and development of thrombosis. A neutral
agent called plasmin triggers clot lysis by crumble up
fibrinogen & fibrin contained clot [10]. Additional
plasminogen agent can easily convert to plasmin by
streptokinase enzyme which forms a 1:1 stoichiometric
complex with plasminogen [11].

T. pauciflora of the family of Apocynaceae locally
named as Bunut, Malul-ulat, Rodok. It is distributed in
Chittagong hill tracts area, Bangladesh, Vietnam,
Cambodia, peninsular Malaysia (widespread),

Myanmar, Borneo. Traditionally the different part of T.

pauciflora is used to cure headaches, to remedy various
syphilitic afflictions effect and to treat eruptions of the
skin [12]. Based on their ethno botanical uses the
present study aimed to investigate the qualitative
phytochemical analysis, anxiolytic, antidepressant and
thrombolytic activities of methanol extract of T.
Pauciflora leaves.

MATERIALS AND METHODS
Chemicals

The chemicals were used for the experiments as
methanol (Sigma Chemicals, USA). Diazepam,
fluoxetine  (Eskayef Banlgadesh Ltd; Tongi,
Bangladesh) and lyophilized streptokinase (SK) vial
(Square Pharmaceuticals Ltd. Bangladesh). All other
chemicals were obtained from local trader through Taj
Scientific Ltd, Chittagong, Bangladesh.

Animals

The study was accompanied on Swiss Albino mice
were purchased from Jahangirnagar University,
Dhaka, Bangladesh. They were five to six weeks of age
of male-female, weighing about 20 - 30 g, which were

kept in housed colony cages (six mice per cages) at
ambient temperature of 25-27°C with 12 hours light
and dark cycles having with proper ventilation in the
room [13]. The study was conducted according to the
guidelines of P&D Committee of Department of
Pharmacy, International Islamic University
Chittagong (Pharm/AEC/138/13-'19, 22/12/2019).

Collection and preparation of plant extract

Fresh leaves of T. pauciflora were collected from a local
village Chittagong, Bangladesh and authenticated by
Dr Shaikh Bokhtiar Uddin, Professor, Department of
Botany, University of Chittagong. The leaves were
shaded dried for a multi-week time and ground into a
fine powder utilizing a process machine. The ground
leaves (1000g) were absorbed adequate measure of
methanol (3L) for ten days at room temperature with
incidental shaking and mixing at that point separated
through with cotton plug followed by Whitman
channel paper No. 1. After filtration, the filtrated was
subjected for the evaporation in water bath. The
obtained semisolid yield extract was 10.06% which
was refrigerated at 4 degree centigrade for further use.

Qualitative phytochemical analysis

The METP tried for the screening of bioactive mixes
by subjective way utilizing keeping standard method
to assess the alkaloids, carbohydrates, flavonoids,
terpenoids, tannins, polyphenol, phenols, steroids,
amides and glycosides [13-15].

Evaluation of anxiolytic activity
Elevated plus maze (EPM) test

The EPM test is used mainly to assess exploratory
behaviors in a mouse model. The EPM apparatus
consisted of two open arms (5x10 cm?) separated by
two closed arms (5x10x15 cm?), which raised to a
height of 25 cm in a dimly light space [16, 17]. The
maze floor and walls were constructed from dark
opaque wood. Mice (n = 5) were treated with extract
(200 and 400 mg/kg). After 30 min, each mouse placed
individually in the center of the EPM facing towards
closed arm and recorded the % of time spent in the
open arms for 5 min.

% time spent in open arm = (time spent in open arm)/(time spent in
open arm + time spent in closed arm) x100
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Hole-board test (HBT)

The hole-board apparatus was applied for this
experiment as the method stated earlier. The tool
consisted of a wooden box (40 cm x 40 cm.) in
diameter with 16 holes uniformly distributed on the
surface. The apparatus elevated to the 25 cm height. In
brief, mice were tested after the 30 minutes of dosing
with METP (200 and 400 mg/kg) and 15 minutes after
the administration of diazepam (1 mg/kg), whereas
each mice was allowed to move on the platform and
the number of head dips in the holes was counted for
5 minutes [18, 19].

Evaluation of anti-depressant activity
Force swimming test (FST)

Force swimming test is the most widely used assay
described by Porsolt et. al. frequently used behavioral
models for screening antidepressant activity. The
animals were divided into four groups with 5 in each
and prepared the test dose 400 mg/kg and 200 mg/kg
along with control dose (0.9% saline water; 10 ml/ kg
orally) and fluoxetine hydrochloride (10 mg/kg). Then
take
according to their weight. After 30 minutes each
mouse was individually forced to swim in open glass
chamber (25 x 15 x 25 cm) containing fresh water to a
height of 15 cm and maintained at 26° + 1°C. It has to
be ensured that mice could not get any support by
touching the bottom of the sidewalls of the chamber.
Each of the mice shows vigorous movement during
the initial 2 minutes period of the test. The duration of

the mice’s weight and administrate dose

immobility was manually recorded during the next 5
minutes of the total 7 min testing period [20, 21].

Tail suspension test (TST)

This procedure test commonly employed behavioral
model for screening antidepressant like activity in
mice was first given by Stern et al. The animals are
divided into four groups with 5 in each. At first, we
have to prepare the test dose 400 mg/kg and 200
mg/kg along with control dose (0.9% saline water, 10

ml/kg orally) and Fluoxetine hydrochloride (10 mg/kg).

Then take the mice’s weight and administrate dose
according to their weight. After 30 minutes of dose
administration  individually
suspended to the edge of a table, the table was 50 cm
above the floor and tape was placed approximately 1

each mouse was

cm from the tip of the tail. The total period of
immobility was recorded manually for 7 min [22, 23].

Evaluation of thrombolytic activity

The thrombolytic effect of METP justified through
slide modification of method which described by
Daginawala and Kawsar et al. [24, 25], where
streptokinase was used as standard. Streptokinase vial
(15, 00,000 L.U) which are available in drug market
was accepted and prepared solution with 5 ml
distilled water. Later, streptokinase 100 pl dose from
this stock solution were used for in vitro analysis.
Blood was derived from five healthy students except
consideration of previous antithrombotic therapy.
After that, collected blood was assigned into pre-
weighed micro centrifuge tube for allowing clot
formation. The following formula was applied for the
determination of clot lysis:

Clot lysis (%) = (weight of released clot/clot weight) x 100

Statistical analysis

The values were showed in mean + standard error
mean (SEM). **P< 0.001 and *P< 0.01 statistically
significant, which was carried by one-way ANOVA
(Dunnett’s test) using GraphPad Prism (version 8.4.)
software.

RESULTS
Qualitative phytochemical assay

Phytochemicals are present and the total content of
METP is alkaloids, carbohydrates, tannins, flavonoids,
steroids and amides presented in the Table 1. It was
found to be absent of glycosides, polyphenol, phenols
and terpenoids in the METP.

Effect of methanol extract of T. pauciflora on
anxiolytic activity

The METP displayed increased percentage of time
spent into open arms, exposed in Figure 1 (A). The
METP displayed a significant percentage of time spent
in open arm (67.67 + 1.45 and 56.06 + 2.44) by 400 and
200 mg/kg respectively compared with control (55.06 +
2.77), whereas the standard drug diazepam exhibited
(87.02 + 2.08). Additionally, HBT is an exploratory
technique applied in animal to measure anxiety, stress
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and emotion. There was dose depended effect
increases when mice treated with METP 400 mg/kg
and 200 mg/kg, represented in Figure 1 (B). The METP
400 mg/kg dose exhibited significant number of head
dipping (50 + 2.65) compared to control (25.67+ 2.33),
whereas the diazepam showed (66 + 1.73) number of
head dipping in hole-board apparatus.

Table 1. Qualitative phytochemical screening of T. pauciflora (leaves)

Phytochemicals Results
Alkaloids (++)
Carbohydrates (++)
Flavonoids (++)
Terpenoids -)
Tannins )
Phenols -)
Polyphenol )
Steroids (++)
Amides +)
Glycosides -)

(+): present, and (-): absence

A TEA N

Control  Diazepam METP 200 METP 400 Control  Diazepam METP 200 METP 400

A

=}

2 ®
2 (3

'S
3

% time spent in open arm
Number of head dipping

Figure 1. (A) Anxiolytic action of methanol extract of T. pauciflora
(leaves), control and diazepam on percentage of time spent in open
arm in elevated plus maze test (EPM). (B) Anxiolytic effect of
methanol extract of T. pauciflora (leaves), diazepam and control on
number of head-dipping in hole-board test (HBT). Values are
represented in Mean + SEM (n = 5). In both test METP dose 400
mg/kg exhibited P values ("P< 0.001) is statistically significant in
comparison to control followed by Dunnett test of one-way
ANOVA. METP = Methanol extract of Tabernaemontana pauciflora
(leaves).

Effect of methanol extract of T. pauciflora on
antidepressant activity

Possible antidepressant effect of METP was tested in
the FST after oral administration. In this study,
animals treated with two doses of METP (200 and 400
mg/kg) reported decreases in their time of immobility,
which was important for METP at (49.33 + 2.60 s and
64.33 £2.03 s), compared to control (118.33 +2.60 s and
22.67 + 1.45 s). The result presented in Figure 2 (A).
Similarly, as predicted, animals were treated with
fluoxetine (10 mg/kg) showed a substantial decrease
(22.6 s) in the immobility period. The mice was treated
with two doses of METP 200 and 400 mg/kg in this

FST, revealed decreases in their immobility times,
which was (98.33 + 0.88 s and 56 + 0.88 s) for methanol
extract of T. pauciflora (leaves) when compared to
negative control (160.33 + 1.45 s), shown in Figure 2 (B).
Similarly, mice treated with standard fluoxetine (10
mg/kg) as expected, manifested a remarkable decrease
in the immobility time (20.66 + 1.45 s).

B

200

38.67%

Immobile time (sec)

63. sz“J

Immobile time (sec)
2
5

87.32%

Control  Fluoxetine METP 200 METP 400

Control  Fluoxetine METP 200 METP 400

Figure 2. (A) Antidepressant activity of methanol extract of T.
pauciflora (leaves) and fluoxetine on force swimming test (FST). (B)
Antidepressant effect of methanol extract of T. pauciflora (leaves)
and fluoxetine on tail suspension test (TST). Values are represented
in Mean =+ SEM (n = 5). "P< 0.001 statistically significant in
comparison to control followed by Dunnett test of one-way
ANOVA. METP = Methanol extract of Tabernaemontana pauciflora
(leaves).

Effect of methanol extract of T. pauciflora on
thrombolytic activity

The in vitro thrombolytic model was used to measure
the clot of the METP compared with
streptokinase, and normal saline (control) expressed in
Figure 3. The METP exposed significant (P < 0.001)
percentage of clot lysis activity (22.66 1.96%)
compared to control (4.66 + 0.63%), whereas standard
drug streptokinase evinced (75.0 + 1.14%) clot lysis
action.

lysis

+

sk

o
(=]
]

(=2
<
[

FoS
(=]
1

Clot lysis (%)

[
(=]
1

0| —

Control

1
Streptokinase =~ METP

Figure 3. The clot lysis activity of methanol extract of T. pauciflora
(leaves), streptokinase and normal saline (Control). Values are
represented in Mean + SEM (n =5). METP dose displayed P value
("P< 0.001) is statistically significant in comparison to control
followed by Dunnett test of one-way ANOVA. METP = Methanol
extract of Tabernaemontana pauciflora (leaves).
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DISCUSSION

The drug discovery system is the process in which
new candidate medications are discovered. Medicinal
plant drug discovery continuously increasing day by
day to provide new and significant leads against
pharmacological  targets  [26].  Phytochemical
investigation of the crude extract was done to find out
the uncovered presence of compound which might be
responsible for the therapeutic uses [27, 28]. The
phytochemical (qualitative) studies demonstrated that
the methanolic extracts of T. pauciflora contained
alkaloids, tannins, flavonoids, steroids, and amides.
This phytochemical group present in the METP may
help us to find out the specific compound and also
help us to estimate how much bioactive in this plant
extract.

in the
physiological functions. There is various leading cause
falling in depression such as oxidative stress, long
time inflammation, and several chronic disorders,
trauma hemorrhage, difficulties within the family,
which causes a slowing motion in the physiological
[29, 30].
medications that help relieve symptoms of mood
disorders by repairing neurotransmitter chemical
imbalances in the brain. The tail suspension test (TST)

Depressant causes a slowing motion

functions Antidepressants are those

is done to predict the antidepressant pharmacological
activity in animal model [31]. The total immobility
time after induced by tail suspension of METP was
measured according by the Steru et al. [31, 32]. In this
test animal were treated with two doses of METP 200
and 400 mg/kg, results are represented as mean + SEM,
where the METP 400 mg/kg exhibited significant
decreases in the immobility times as (58.33 + 1.76 s)
compared with the control as (160.33 + 1.45 s), whereas
the standard drug fluoxetin showed (20.33 = 1.76 s)
[33].
commonly used to screen antidepressant activity and
other types of psychotropic actions in animal [34]. The
term immobility are considered to possess the

immobility time Force swimming test is

behavioral desperation analogous to that seen in
human depression and it is well endowed that
antidepressant ligands are able to inhibit the duration
of immobility in animal [35]. The both dose of METP
displayed remarkable reduction of immobility time
(49.33 + 2.60 s and 64.33 = 2.03 s) compared with the
control (11833 + 2.60 s). The METP 400 mg/kg
displayed significant decreases of number of head
dipping (50 + 2.65) compared with control (25.67+ 2.33)
10 ml/kg whereas standard (Diazepam) 1 mg/kg
showed (66 + 1.73). From above discussion it can be

+

suggested that the methanol extract of T. pauciflora
(precisely METP 400 mg/kg) has significant anti-
depressant effect.

Anxiety denotes a normal reaction to stress.
Anxiolytics relieve anxiety disorders associated with
rapid heart rate, palpitations and chest pain and also
can increase the risk of high blood pressure and
cardiac disease [36, 37]. The Elevated Plus Maze (EPM)
test has been used in a model of anxiety [38]. In the
EPM test, the METP 400 mg/kg dose revealed crucial
inhibition of number of time spent (67.67 + 1.45)
compared to control (1% tween-80 solution) dose. In
this test diazepam is the reference control or positive
control with anxiolytic effect mainly used in the
chronic treatment [39, 40]. The HBT is an experimental
system which was designed 1970s as open arm test
and done in animal to evaluate anxiolytic result [41]
by measuring anxiety and emotion. In this study , we
use this hole board test method to assess the new leads
for anxiolytic activity compared to standard (reference)
drug diazepam in animal model [42]. Every mouse
evaluate by placing it separately in the center of the
hole board apparatus and observed its activity for
head dipping of the mouse is determined when both
ears below the top of the hole [43]. The extract dose
has anxiolytic activity determined by the reduction of
number of head dipping with time spent after exposer
of the METP dose compared with the control [44, 45].
The both METP 400 mg/kg and 200 mg/kg displayed
significant decreases of number of head dipping (84 +
2.65 and 100 + 3.21) compared with control (1% tween-
80 solution) 10 ml/kg whereas standard (Diazepam) 1
mg/kg showed (13 + 1.73). From above discussion, we
may can displayed another types anxiolytic ligand
which will be effective if this result may analysis
further. For the evaluation of leads compound of
anxiolytic activity test method the elevated plus maze
test and hole-board test were used. The presence of
anxiolytic effect of METP due to the presence of

flavonoid group [46].

Thrombolysis is a parameter which dissolve the blood
clot already fromed in the blood vessel and protect
from the various heart diseases through improving
blood flow, especially infused an artificial enzyme
streptokinase in dangerous
associated with major pulmonary embolism, late
arterial occlusion and in deep vein thrombosis [47, 48].
of blood lysis factors such
plasmin,fibrinogen and fibrin and others enhances the

such as situation

Activation as

breakdown of the blood clot to increase the blood flow
[49, 50]. Generally, thrombolytic agent activates the
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plasminogen that forms plasmin which acts as a
cleaved product to dissolve blood clots [51]. In this
project we studied in vitro trombolytic experiment of
METP, where METP exhibited siginifant percent of
clot lysis (22.67 = 1.96) applied in animal model
compared with the control (4.66 0.63), whereas
standard drug manifested effective result (**P< 0.001).
This effect may showed due to presence of flavonoids

+

contents in the extract [52]. This significant result
compared to negative control due to the presence of
alkaloids and tannins [53].
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Figure 4. Graphical representation of methanol
pauciflora (leaves) on
anxiolytic and thrombolytic activity.

CONCLUSION

In our present well-informed study stated that
methanol extract of T. pauciflora is potetial source for
the important phytochemicals having anxiolytic,
antidepressant and thrombolytic outcome (Figure 4).
According to study of the results and discussions of
METP, this plant may contain effective herbal drug.
Further advanced studies are required to carefully
evaluate the mechanisms which responsible for this
anxiolytic and antidepressants phenomenon being
reported.
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