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Abstract: Objective: Caryophyllus aromaticus mill L (Caryophyllus aromaticus) is a herbal spice
plant that has several therapeutic effects. It also heals depression, grief, nervous stress and tension. In
the present study we evaluated antidepressant-like effect of Caryophyllus aromaticus using forced
swimming test (FST).

Material and Methods: Three doses of ethanolic extract (50, 100 and 200 mg/kg) was injected
intraperitoneally. After 30 min of injection, immobility and swimming times were measured and
compared with control (negative control) and imipramine (positive control).

Results: The results showed that higher dose (200mg/kg) of extract significantly increased swimming
time and decreased immobility time. However, the two lower doses of extract (50 and 100mg/kg) also
had significant effect on these parameters.

Conclusion: These results proposed antidepressant-like effect of higher dose concentration of
ethanolic extract of Caryophyllus aromaticus
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I.  Introduction

According to the World Health report [1], approximately 450 million people suffer from a
mental or behavioral disorder, yet only a small minority of them receives even the most basic
treatment. This amounts to 12.3% of the global burden of disease, and will rise to 15% by 2020 [2].
Depression is the most prevalent mental disorder and depression is recognized to be symptomatically,
psychologically and biologically heterogeneous [3]. Antidepressant drugs such as tricyclic
antidepressants, and selective serotonin reuptake inhibitors (SSRI) are used to treat depression
showing various side effect and thus, the search for a new antidepressant herb without side effects is
deemed important [4].

Various plants are being used in complementary and alternative medicines for management of
depression. Caryophyllus aromaticus species have been particularly attributed with mood enhancing
properties by aroma therapists. Volatile oils isolated from whole plant Caryophyllus aromaticus are
often used in the treatment of anxiety and depression . A review of literature revealed that
Caryophyllus aromaticus is highly reputed plant, and has been widely employed in herbal medicine
and aromatherapy [5] but no significant work has been carried out on the anti-depressant activity of
the plant extracts. So, the present study was designed to evaluate the anti Depressant activity of
ethanol extract of Caryophyllus aromaticus.

I1. Materials And Methods
Plant Material:
Clove buds (Caryophyllus aromaticus) was Purchased from the local market in Chennai
and identified by The Director, National institute of herbal science, west tambaram, Chennai.

Experimental animals

Albino rats of Wistar strain of either sex weighing 200gm were used for the study.
Animals were purchased from King Institute of Preventive Medicine, Guindy, Chennai and
maintained in the Central Animal House, Sree Balaji Medical College and Hospital, Chennai, India.
The animals were individually housed under controlled temperature and hygienic conditions. They all
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received a standard pellet diet and water ad libitum. Institutional Animal Ethics Committee approved
the experimental protocol.

Preparation Of Caryophyllus aromaticus Extract

Clove buds were obtained from the local market was shade dried and powdered using
mechanical mixer. The plant extract Caryophyllus aromaticus was prepared using soxhlet apparatus,
by maceration of 50 g of the chopped, dried buds of in a mixture of 200 ml ethanol and 200 ml
distilled water by shaking them for 48 h and pressing the solution out of the material using a filter
press. The extraction solvent was then removed under reduced pressure until the extract was obtained
as a dried gum. The final extracted material weighed 10g. Concentrations of the extract were
prepared by dissolving final product in distilled water.
All the other chemicals like imipramine were of analytical grade and were procured from local
commercial companies.

Experimental groups

In this experiment the following groups (n=6 for each group) were used:
1- Saline as the negative control

2-Imipramine (30mg/kg) as positive control

3- Ethanolic extract group (50mg/kQg)

4- Ethanolic extract group (100mg/kg)

5- Ethanolic extract group (200mg/kg)

Screening Method For Antidepressant Activity
Forced Swimming Test

The forced swimming test was used for the evaluation of antidepressant effect of
Caryophyllus aromaticus in rats. Animals were placed in pyrex cylinders (10 x 45 cm) which were
filled with water at 24-25 °C with a 30-cm depth and behaviors were monitored. Saline, imipramine
and ethanolic extract Caryophyllus aromaticus of were administered intraperitoneally 30 min
prior to the test session. The duration of test was 6 min. After two min, immobility and swimming
time was measured during the last 4 min [6]. Immobility was assigned when no additional activity
was observed other than that required to keep the animal's head above the water and swimming time
assigned when animal did active movement of extremities and circling in the container.

Statistical analysis
concentrations of extract was made using ANOVA test. Significance was accepted at
p<0.001.

I11.  Results
The effect of imipramine on immobility and swimming times in rat using forced swim test
The effect of imipramine (30mg/kg) on immobility and swimming time in FST in rats has
been shown in Figures 1, 2. As shown, injection of imipramine significantly decreased immobility
(24.83+0.167 sec vs 83+ 0.10 sec, p<0.001) and increased swimming (220.17+ 0.167 sec vs 151+ 0.10
sec, p<0.001) times compared to the control group.

The effect of ethanolic extracts of Caryophyllus aromaticus on immobility and swimming times
in rat using forced swim test

Three different doses of ethanolic extract (50, 100 and 200mg/kg) of Caryophyllus
aromaticus showed different effects on FST. Ethanolic extracts at the dose of 50 mg/kg significantly
decreased immobility (44.83+0.401 sec vs 83 sec p<0.001) and increased swimming (171.50+
0.342sec vs 151 sec, p<0.001) time in rats compared to the control group. However, these effects
didn't reach the statistically significant level compared to imipramine. The dose of 100mg/kg of this
extract had statistically significant effect on immobility (32.17+0.401 sec vs
83 sec, p<0.001) and swimming (192.67+0.211 sec vs 151 sec, p<0.001) times compared to the saline
group. The dose of 200 mg/kg of this extract significantly decreased immobility time (24.33+0.211
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sec vs 83 sec, p<0.001) and increased swimming time (221.83+0.543 sec vs 151sec, p<0.001)
compared to the saline group. Immobility and swimming times in this dose also significantly
decreased and increased respectively compared to imipramine (p<0.001). In addition, there was
significant difference in immobility and swimming times between low and high doses of the extract
(p<0.001). Hence, from the above results it can be seen that among the three doses of the extract used,
the most effective dose for antidepressant action using forced swim test is 200mg/kg of Caryophyllus
aromaticus .
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Figure 1 Effects of ethanolic extract of Caryophyllus aromaticus on immobility time in rats.
Data are expressed as means +SEM (n= 6).
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Figure 2 Effects of ethanolic extract of Caryophyllus aromaticus on swimming time in rats.
Data are expressed as means +SEM (n= 6).

IV. Discussion

The present study was conducted to study the antidepressant effect of Caryophyllus
aromaticus on albino rats. To see the effectiveness of Caryophyllus aromaticus it is compared with a
standard drug imipramine.

Caryophyllus aromaticus is found abundantly in India and also in tropical and sub-tropical

countries throughout the world. Every part of the plant has some medicinal properties that has been
used traditionally since ancient times.
Despite the widespread uses of the plant, no scientific work is reported in literature regarding the
effect of Caryophyllus aromaticus (clove buds) against depression like states, therefore, present study
was undertaken to evaluate antidepressant effects of ethanolic extract of Caryophyllus aromaticus
(clove buds)using forced swim test in rats. Studies were also conducted to find its interaction with
conventional antidepressant drug in order to elucidate its probable mode of action.
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In this study, antidepressant effect of Caryophyllus aromaticus has been studied. For this
purpose, forced swimming test was used. In forced swim test, the duration of immobility time and
swimming time of the three doses of ethanolic extract from Caryophyllus aromaticus in comparison
with saline (negative control) and imipramine (positive control) were evaluated. The symbol of
depression is immobility and forced swimming test is a well known animal model for evaluating
depression. In FST, rats forced to swim in a restricted space quickly abandon swimming and stand
still. This behavior is named immobility and shows lowered mood. The agents that reduce this despair
behavior are known as antidepressant drugs [7]. In a new method of FST, in addition to immobility
time, swimming time is also measured. Based on this method, drugs that inhibit norepinephrine
reuptake, decrease immobility time without any significant effect on swimming time. Drugs that
selectively inhibit serotonin reuptake decrease immobility and increase swimming time [8].One of the
important neurotransmitters involved in the depression are monoamines. It is well-known that low
level of monoamines in synapses causes depression and classical antidepressants such as imipramine
by inhibiting reuptake of monoamines (5-HT and noradrenalin) increase levels of these
neurotransmitters and show antidepressant activity [9,10,11]. In this study, the higher dose of
ethanolic extract of Caryophyllus aromaticus caused a significant reduction in immobility time and
increased swimming time. The effect of this dose of extract was comparable to imipramine. Therefore
we suggest that antidepressant-like effect of ethanolic extract of Caryophyllus aromaticus maybe
mediated by reuptake inhibition of monoamine neurotransmitters (the same mechanism as
imipramine). In addition, because low concentration of the extract significantly decreased immobility
time and increased swimming time, therefore this dose may has serotonin reuptake inhibitory effect.
Caryophyllus aromaticus contains several components such as flavonoids, kaempferol, rhamnetin,
eugenol, sterols that have several pharmacological activities in the CNS. The role of these compounds
for antidepressant effect of Caryophyllus aromaticus is not defined. However, it has been reported
that plants containing compounds such as flavonoids, and kaempefrol show antidepressant effect
[12,13]. It has also been shown that kaempefrol has antidepressant effect [6]. In addition, it has been
reported that flavonoids and kaempefrol show inhibitory effect on mono-amino oxidase enzyme
(MAQ) in vitro [13,14].Therefore, it can be suggested that flavonoids and kaempefrol of
Caryophyllus aromaticus are important compounds which may be responsible for its antidepressant
effect.

This therapeutic potential should be further investigated by a dose response experiment
and by isolating and identifying the substances responsible for the release of anti-depressant products,
followed by studies based on the use of pure substances in suitable formulations.
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