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ABSTRACT

Depression is a state of excessive sensitivity to criticism, fear of rejections, lack of self-interest, loss of pleasure. In the traditional
systems of medicine, many plants and formulations have been used to treat depression for thousands of years. In recent times,
research on the plants increased globally and so many plants provide the evidence to cure diseases. Ocimum sanctum, popularly
known as Tulsi is one of the sacred herbs for Hindus in the Indian subcontinent. It has a versatile role in traditional medicine. The
fruits of Piper nigrum are used to make black pepper. This hotly pungent spice is one of the earliest known and most widely used
spices in the world today. Wide range of animal tests for antidepressant agents are commonly used. The Forced swim test and Tail
suspension test in mice were mostly used. Hence in the present study Forced swim test was used as animal model of depression. In
present study immobility time in Forced swim test was significantly decreased by a combination of Piper nigrum fruit extract and
Ocimum sanctum extract treated groups compared to control group. The combination of extracts (50 mg/kg each) activity was
comparable to standard drug Fluoxetine. Treatment with extracts does not modify the locomotor activity of mice, which indicates
that they exert antidepressant effects without modifying significantly locomotor activity. Therefore, the present study confirms the
combination of alcoholic extract of Piper nigrum (AEPN) fruit and aqueous extract of Ocimum sanctum (AEQOS) possessing

additive/synergistic antidepressant activity.
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INTRODUCTION

epression is a serious condition as characterized by

the World Health Organization (WHO) as one of the

most disabling disorders in the world. The global
burden of disease predicts that depression is the second-
leading origin of disability in 2020.1Several mental
disorders of depression including loss of interest, sadness,
low appetite, feelings of guilt, disturbed sleep, low
concentration, and others.2

The pathophysiology of persistent depressive disorder and
depression continues to be a major area of research. The
brain chemistry of mood is affected by a complicated
interplay between neurotransmitters and receptors. While
serotonin is the most commonly implicated
neurotransmitter and the target of pharmaceutical
intervention, additional neurotransmitters such as
dopamine, epinephrine, norepinephrine, GABA, and
glutamate have been linked to mood®*°. There are various
synthetic drugs used for the treatment of depression
based on their mechanism of actions. They are, selective
serotonin reuptake inhibitors (SSRIs - fluoxetine),

serotonin-noradrenalin reuptake inhibitors (SNRIs -
duloxetine), noradrenaline and specific serotonergic
antidepressants (NASSAs - mirtazapine), tricyclic anti-
depressants (TCAs -amitriptyline) and monoamine
inhibitors (MAOIs - tranylcypromine) Loss of libido,
tolerance, physical dependence and insomnia is associated
with selective serotonin (5-HT) reuptake inhibitors and
tricyclic antidepressants, several drug-drug interactions
may occur®.

Black pepper (Piper nigrum) and Tulasi (Ocimum sanctum)
have the antidepressant activity. Black pepper is also
known as the king of spices basically originated from the
Western Ghats. It is the most exported spice in India, India
accounts an average of more than 70 percent of total
production. Piper nigrum contain various chemical
constituents includes Piperine, piperidine, piperidone,
piperidone, Guinee sine and piperamide, as well as 2—4%
volatile oils containing safrole.” Piper nigrum has been
experimentally proved as to cure constipation, diahorrea
and also for spasmodic effects®, antioxidant effect®, anti-
carcinogenic activity!®, seizure disorders'*!2, anti-
inflammatory and  analgesic  activity!®, cognitive
disorders®®,

Ocimum sanctum (Tulsi) has been used successfully in the
treatment and prevention of many stress disorders®>.
Ocimum sanctum Linn, belongs to the family Labiatae
popularly known as Tulsi in Hindi and Holy Basil in
English'®. Tulsi has been recognised for thousands of years
to be one of India’s greatest healing herbs. Tulsi in Sanskrit
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means “one that is incomparable”. It enhances general
health and wellbeing, having positive overall effects on the
body and mind*®. Ocimum sanctum is known to possess
various therapeutic properties, and mentioned as one of
the most noteworthy plant in various medicinal systems.
Ocimum sanctum has been reported to possess
anticarcinogenic'’, antidiabetic!®, antihelminthic'®, anti-
inflammatory?, antioxidative?!, antibacterial??,
antistress?, and antiulcer?® properties. Ocimum sanctum
leaves contain 0.7% volatile oil comprising about 71%
eugenol and 20% methyl eugenol. Additional components
are carvacrol, sesquiterpine hydrocarbon caryophyllene,
apigenin, luteolin, ocimumosides A and B, ocimarin,
apigenin-7-O-glucuronide, orientin, olludistin, and ursolic
acid?.

Keeping in view of wide range of therapeutic importance
of Ocimium sanctum and Piper nigrum, the present study
was undertaken to investigate the synergistic/additive
anti-depressant effect of combination of Ocimium
sanctum and Piper nigrum in albino mice using Force swim
test as animal model. Fluoxetine is used to standardise the
animal models of depression.

MATERIALS AND METHODS
Plant material

The plant materials consist of dried powdered leaves and
fruits of Ocimium sanctum and belonging to the family
Labiatae and dried powdered fruits Piper nigrum belonging
to the family Piperaceae.

Preparation of plant extract

a) Fresh leaves of Ocimum sanctum. were collected,
shade dried and coarsely powdered. The powder was
extracted with solvent like water by Soxhlation
method, then the extracted solvent was filtered and
filtrate was concentrated using a Rota Evaporator.

b) Dried fruits of Piper nigrum (Black pepper) were
collected, and coarsely powdered. The powder was
extracted with solvent like alcohol by Soxhlation
method, then the extracted solvent was filtered and
filtrate was concentrated using a Rota Evaporator.

Preliminary Phytochemical Screening

The aqueous extract of Ocimum sanctum (AEOS) and
alcoholic extract of Piper nigrum (AEPN) were screened for
the presence of various phytoconstituents like steroids,
alkaloids, glycosides, flavonoids, carbohydrates, proteins
and phenolic compounds?®.

Experimental Animals

Healthy adult mice of either sex, weighing around 25-30g
were selected in the present study. The experimental
protocol was priorly approved by the Institutional Animal
Ethics Committee (IAEC) of Chalapathi Institute of
Pharmaceutical Sciences, Guntur, Andhra Pradesh
(Reg.No. 1048/PO/Re/SO07/CPCSEA). Animals were
randomly housed in groups of five in polypropylene cages
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at an ambient temperature of 25 + 1°C and 45-55% relative
humidity, with a 12 h light/dark cycle. The animals had free
access to standard pellet and water ad libitum.

Antidepressant Activity

The mice were divided into five groups (n=5). Drugs and
vehicle were administered to the animals 60min prior to
study.

Group-l (Vehicle control): Mice were administered Sod.
CMC (2 ml/kg) orally.

Group-ll (Standard group): Mice were administered
standard drug Fluoxetine (10 mg/kg orally).

Group-lll (AEOS, 100 mg/kg): Mice were administered
Ocimum sanctum leaves extract (100 mg/kg)

Group-IV (AEPN, 100 mg/kg): Mice were administered
Piper nigrum fruit extract (100 mg/kg)

Group-V [AEOS (50 mg/kg) + AEPN (50 mg/kg)]: Mice were
administered Ocimum sanctum leaves extract (50 mg/kg)
and Piper nigrum fruit extract (50 mg/kg)

Forced Swim Test?®

A depressed state can be induced in mice by forcing them
to swim in a narrow cylinder. For the forced swim test
(FST), mice of either sex were individually forced to swim
in an open cylindrical container (20 cm height,10cm
diameter) containing 19 cm of water at 25+1°c. Treatment
was given 60 min prior to study. All animals were forced to
swim for 6 min and the duration of immobility was
observed and measured during the final 4 min interval of
the test. Each mouse was judged to be immobile when it
ceased struggling and remained floating motionless in the
water, making only those movements to keep its head
above water. A decrease in the duration of immobility is
indicative of an antidepressant like effect.

Statistical analysis

The results are expressed as mean + standard error of
means (S.E.M.). The data of anti-depressant results were
statistically analyzed by One-way analysis of variance
(ANOVA) followed by Bartlett's test using graph pad prism
version 6.0.

RESULTS AND DISCUSSION
Physicochemical analysis

The AEOS and AEPN were subjected to preliminary
phytochemical screening using standard procedures.

The phytochemical screening of AEOS revealed the
presence of Alkaloids, Glycosides, Tannins, Flavonoids and
while AEPN possess Steroids, Carbohydrates, Alkaloids,
Saponins, Triterpenoids as phytochemical constituents
(Table-1).

The anti-depressant activity was evaluated by performing
forced swim test. Healthy adult albino mice weighing 25-
30 gms were selected for the study. The animals allowed
to swim.
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Table 1: Phytoconstituents present in AEOS and AEPN

S.No Phytoconstituent AEOS AEPN

1 Steroids

a) Salkwoski test + =

b) Liebermann buchard’s test + -
2 Carbohydrates

a) Molish’s test + =

b) Benedict’s test + =
3 Proteins

a) Biuret test - -

b) Million’s test - -

¢) Ninhydrin test - -
4 Alkaloids

a) Mayer’s test + +

b) Dragondroff’s test + +

c) Wager’s test + +

d) Hager’s test + +
5 Glycosides

a) Brontrager’s test - +

b) Modified Brontrager’s test - +

c) Baljet test - +
6 Saponins

a) Foam test + =
7 Tannins

a) Ferric chloride test - +

b) Lead acetate test - +
8 Flavonoids

a) Shinoda test - +

b) Zinc hypochloride test - +
9 Triterpenoids

a) Salkwoski test + =

b) Liebermann buchard’s test + -

(+)—indicates presence; ( - ) —indicates presence

Table 2: Effect of AEOS and AEPN on Immobility Period in
Forced Swim test

S.No Drug Dose Immobility
(mg/kg) Period (sec)
1 Control 2 ml/kg 168.4 +0.51
2 Fluoxetine 10 131+ 1.58****
3 AEOS 100 149 + 0.89
4 AEPN 100 154.8 + 0.37
5 AEOS + AEPN 50 128.2 +£2.13****

Each value represents Mean = S.E.M., n=5. ****p< 0.0001
compared with control.
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Figure 1: Effect of AEOS and AEPN on Immobility Period in
Forced Swim test

Fluoxetine (10 mg/kg) 131 + 1.58 (p<0.0001) compared to
control group 168.4 + 0.51. While AEPN (100 mg/kg) and
AEOS (100 mg/kg) treated animals exhibited significant
reduction in immobility period 154.8 + 0.37, 149 + 0.89
respectively. While the combination of AEPN (50 mg/kg)
and AEOS (50 mg/kg) reduced immobility time in animals
predominantly comparable with that of standard drug is
128.2 + 2.13 (p<0.0001). Hence the combination of AEPN
and AEOS produced synergistic or additive effect.

CONCLUSION

The experimental study concluded that the ethanolic
extracts of Piper nigrum (AEPN) and aqueous extracts of
Ocimum sanctum (AEQOS) in combination shows the
predominant anti-depressant activity compared to
individually treated with AEPN, AEOS and standard drug
Fluoxetine. Therefore, the combination of both extracts
exhibited synergistic/additive effect.
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