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ABSTRACT

Objectives: The aim of the study was to investigate the antidepressant effect of Phyllanthus amarus ethanolic
extract in Wistar albino rats.

Methods: The ethanolic extract of leaves of Phyllanthus amarus [PAEE] at a dose of 100mg/kg/body weight was
administered orally for ten days. On tenth day, after one hour, the animals were taken for forced swimming test, to
assess the level of depression.

Results: The results indicate PAEE has significant antidepressant activity

Conclusions: The antidepressant activity of Phyllanthus amarus can be due to its effect on brain neurotransmitters
or due to antioxidant property.
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INTRODUCTION

Depression is a most prevalent diverse mood disorder .It’s a chronic disorder which upsets a person’s mood, thoughts,
physical health and performance. Symptoms of this mind disorder are biological elements like impedance of thought,
sleep disorder, loss of appetite and libido. The symptoms of emotional factors are sadness, apathy, pessimism, low
self- respect, feeling of guilt, loss of enthusiasm and indecisiveness. The main two types of depression are unipolar
depression and bipolar depression. Depression is one of the five leading causes of disability and disease burden
worldwide. Prevalance rate of this disorder is more in woman, school dropouts and in geriatric persons (Dingra et al,
2006; Mangala et al, 2011; Suttajit, 2009). The most successful groups of antidepressants are tricyclic antidepressants
[TCAs], selective reversible inhibitors of monoamine oxidase-A [MAO-A], selective serotonin reuptake inhibitors
[SSRIs] and selective noradrenaline reuptake inhibitors [SNRIs]. Even though they are highly effective in alleviating
the symptoms of depression, these drugs do not give complete cure. Moreover, these drugs are often associated with
frequent side effects (Suttajit, 2009; Landén et al, 2006; David J Nutt, 2006). The significance of many indigenous
medicinal plants and their phytoconstituents in the management of depression with minimal side effect profile arise in
this context. Phyllanthus amarus (Syn. Phyllanthus niruri) is a perennial herb generally seen in the tropical and
subtropical regions of both hemispheres. It belongs to Euphorbiaceae family. Phyllanthus amarus is widely used all
over the world for treating ailments like jaundice, asthma, hepatitis, urogenital problems, dysentery, dyspepsia,
arthritis, malaria, etc. Numerous pre-clinical studies proved that this plant possess antiviral, analgesic, anticonvulsant,
antioxidant, antimicrobial, antiamnesic, anticataleptic, antitumour, hepatoprotective, hypoglycaemic and
hypolipidemic activities (Aruna Kumar R et al, 2010; Bhat SS et al,2015; Bhattacharyya, 2003; Bhattacharjee R,
2007; Deepa et al,2015; Hanumanthachar Joshi et al 2007; Priyanka Sharma, 2009; Shetti AA et al, 2012;
RashmiMathur et al, 2011; Rajeshwar Y et al, 2008; Shyamjith M et al, 2011; Sundeep Hegde et al, 2014).

International Journal of Applied Biology and Pharmaceutical Technology Page: 35
Available online at www.ijabpt.com




Shyamjith Manikkoth et al Copyrights@2015, ISSN: 0976-4550

This research work was conducted to evaluate the effect of ethanolic extract of Phyllanthus amarus leaves on
depression induced by forced swimming, which is an established model for screening antidepressant drugs.

MATERIALS AND METHODS

Drugs and Chemicals

Imipramine (Intas Laboratories Pvt Ltd) was obtained from a pharmacy in Mangalore. It was administered at a dose of
15 mg/ kg orally.

Plant materials

Phyllanthus amarus were cultivated during the month of June. The fresh leaves were collected in the month of
September. They were authenticated by Dr.Noeline J.Pinto, Head of Botany department, St.Agnes College,
Mangalore, Karnataka, India. They were shade dried, and then powdered.

Sample Preparation and Extraction

Phyllanthus amarus ethanolic extract (PAEE): A weighed quantity (500 g) of the coarse powder was taken and
extracted with ethanol (90 %) in a Soxhlet apparatus. The extract was concentrated on a water bath at a temperature
not exceeding 60°c. The percentage yield of the extract was 20%. The ethanolic extract was dissolved in distilled
water. It was administered at a dose of 100mg/kg body weight orally for 10 days.

Animals

Adult Wistar albino rats of either sex weighing 175-200 g were used in this study after obtaining Institutional Animal
Ethical Committee Clearance (IAEC), Yenepoya University. The rats were maintained under standard conditions in
the Animal House (CPCSEA approved, Reg No: 347) under Department of Pharmacology, Yenepoya University,
Mangalore. They were kept in polypropylene cages (U.N.Shah manufacturers, Mumbai) under standard housing
conditions and maintained on standard pellet diet (Amrut Lab Animal Feed, Pranav Agro Industries Ltd, Sangli,
Maharashtra), and water ad libitum. The animals were maintained on a 12:12 hour light-dark cycle.

Experimental design

Effect of PAEE on Depression in Forced Swimming Test

Eighteen animals were used in this study. The animals were divided into three groups. Each group consisted of 3 males
and 3 females (n=12).

Group [ Distilled Water [DW] orally for 10 days
Group II Imipramine orally for 10 days
Group 111 PAEE orally for 10 days

The standard and test drugs were administered orally for ten days. On tenth day, after one hour, the animals were taken for
forced swimming test, to assess the level of depression. Once the experiments were over, the animals were rehabilitated.

Forced Swimming Test

One of the most widely used animal models for antidepressant screening is the forced swimming test [FST]. This test is
the most widely used in vivo model for assessing antidepressant activity and is relatively sensitive and specific to all
major classes of antidepressants. The development of immobility when the rats are placed in an inescapable cylinder filled
with water replicates the termination of persistent escape-directed behaviour. The apparatus consisted of a clear plexiglass
cylinder (50 cm highx21 cm diameter) filled to a 30 cm depth with water (25+1 »C). At this height of water, animals were
not able to support themselves by touching the bottom or the side walls of the chamber with their hind-paws or tail. Water
was changed between each swimming session. During the test session, the immobility time was recorded for Sminutes,
when the rats make no further attempts to escape, and makes only movements to keep its head above the water.
Immobility depicts a state of lowered mood in which the animals had given up hope of finding an exit. This state is
claimed to produce a condition similar to human depression (Dingra et al, 2006; Mangala et al, 2011; Suttajit, 2009).

Statistical analysis

Results were expressed as mean = S.D. One-way analysis of variance (ANOVA) was carried out and the statistical
comparisons among the groups were performed with Tukey Kramer multiple comparison test using Prism statistical
package program. P<0.05 was considered significant.
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RESULTS

Effect of PAEE on Depression

The data revealed that [tablel], there was a considerable decrease (p<<0.001) in immobility time in PAEE and
Imipramine treated groups. It is also noteworthy that reduction in catalepsy state in plant extract treated group was
highly significant (p<0.001) on comparing with the scopolamine treated group.

Table 1: Effect of PAEE on Haloperidol induced catalepsy

Group Immobility time in seconds
I (Control) 137.166=18.736

II (Imipramine) 86.5 + 3.425°

11T (PAEE) 93.0+3.69°

The observations were analysed by One Way ANOVA, followed by Tukey Kramer multiple comparison test, n = 06.
a: p<0.001 considered extremely significant on comparing group II, III with group I

DISCUSSION

In this study, ethanolic extract of Phyllanthus amarus showed significant antidepressant activity in the animal model of
depression as evidenced by decrease in immobility time in FST. Relatively little information exists on the antidepressant
activity of Phyllanthus amarus.

The antidepressant activity of this plant can be credited to the various phytochemicals present in its ethanolic extract.
There are ample studies showing that phytochemicals like alkaloids, phytosterols, saponins, triterpenoids,
carbohydrates, flavonoids, tannins, phenolic compounds shows antidepressant activity (Evans WC, 2002).

In a previous HPLC-LCMS analysis carried out on the ethanolic extract of P. amarus by Bhat SS et al, 2015, it was
postulated that the active components of PAEE are Phyllanthine and Nirphyllin.

Phyllanthine, is a derivative of securinine. Securinine compound is found to possess GABA - A antagonistic property.
This agent might have shown antidepressant activity by the blockade of GABA-A receptors and thereby increasing
the levels of serotonin, like Bicuculline, another GABA - A antagonist. Its role in alleviating depression by altering the
levels of dopamine cannot be ruled out. Like Picrotoxin, a GABA- A antagonist, it might have increased the level of
dopamine, there by showing an antidepressant property (Wieronska et al,2012; Schlicker E et al, 1984; Rick Shin et
al,2010).

Nirphyllin the second active component as seen by the HPLC-LCMS analysis belongs to the group of Lignans.
Lignans are known to have antioxidant property. Nirphyllin being a lignan, might have shown antidepressant property
by virtue of its free radical scavenging activity, since reactive oxygen species have a role in the etiology of major
depression (Bhat SS et al, 2015;Wilson R Cunha,2012).

CONCLUSION

This preclinical study has proved that, Phyllanthus amarus has got a therapeutic role in depression. The active
constituent responsible for this action has to be identified. This will help in explaining the exact mechanism of its
antidepressant property.

Conflict of Interest: Nil
REFERENCES

Aruna Kumar R, Raju B, Umesha K, Smitha GR, Sreeramu BS (2010). Integrated nutrient management on growth,
yield, quality and economics of Phyllanthus amarus— an anti-jaundice Plant. Open Access Journal of
Medicinal and Aromatic Plants; 1(2): 34-39.

Bhat SS, Hegde KS, Chandrashekhar S, Rao SN, Manikkoth S (2015). Preclinical screening of Phyllanthus amarus
ethanolic extract for its analgesic and antimicrobial activity. Phcog Res [Epub ahead of print] [cited 2015 Sep
2]. Available from: http://www.phcogres.com/preprintarticle.asp?id=159577

International Journal of Applied Biology and Pharmaceutical Technology Page: 37
Available online at www.ijabpt.com




Shyamjith Manikkoth et al Copyrights@2015, ISSN: 0976-4550

Bhattacharyya R, Bhattacharya S, Wenzel-Mathers M, Buckwold VE (2003). Phyllanthus amarus root clone with
significant activity against bovine viral diarrhoea virus — a surrogate model of hepatitis C virus. Current
Science; 84(4): 529-533.

Bhattacharjee R, Sil PC (2007). Protein isolate from the herb, Phyllanthus niruri L. (Euphorbiaceae), plays
hepatoprotective role against carbon tetrachloride induced liver damage via its antioxidant properties. Food
ChemToxicol; 45(5):817-26.

David J Nutt (2006). The role of Dopamine and Nor-epinephrine in depression and antidepressant treatment. J Clinic
Pyschiatry,2006; 67(6): 3-8.

Deepa B, Anu E Joy, Shyamjith Manikkoth (2015). Effect of Phyllanthus amarus on haloperidol induced catalepsy in

experimental animal models. International Journal of Applied Biology and Pharmaceutical Technology,
IJABPT;6(3):199-203.

Dinesh Dingra and Amandeep Sharma (2006). A review on antidepressant plants. Natural product radiance;2(6):144-
152.

Evans WC (2002). Pharmacopoeial and related drugs of biological origin. In: Trans and Evans Pharmacogonosy. 15th
ed. Elsevier; p. 171-420.

Hanumanthachar Joshi and Milind Parle (2007). Pharmacological evidences for antiamnesic potentials of Phyllanthus
amarus in mice. African Journal of Biomedical Research; 10: 165 — 173.

Joanna M Wieronska, Agnieszka Palucha-Poniewiera, Gabriel Nowak and Andrzej Pilc (2012). Depression Viewed as
a GABA/Glutamate Imbalance in the Central Nervous System, Clinical, Research and Treatment Approaches
to Affective Disorders, Dr. Mario Juruena (Ed.), ISBN: 978-953-51-0177-2, InTech, Available from:
http://www.intechopen.com/books/clinical-research-and-treatment-approaches-to-
affectivedisorders/depression-viewed-as-a-gaba-glutamate-imbalance-in-the-central-nervous-system

Mangala et al (2011). Antidepressant activity of methanolic extract of Passiflora foetida leaves in mice. Int J Pharm
Pharm Sci; 3(1):112-115.

Mikael Landén and Michael E. Thase (2006). A model to explain the therapeutic effects of serotonin reuptake
inhibitors: the role of 5-HT2 receptors. Psychopharmacology Bulletin; 39(1):147-166.

Priyanka Sharma, JyotiParmar, PreetiVerma, Priyanka Sharma, PK Goyal (2009). Anti-tumor Activity of Phyllanthus
niruri (a Medicinal Plant) on Chemical-induced Skin Carcinogenesis in Mice. Asian Pacific Journal of Cancer
Prevention; 10: 1089-1094.

Rajeshwar Y (2008). In vitro lipid peroxidation inhibitory and antimicrobial activity of Phyllanthus niruri
(Euphorbiaceae) Extract. IJPT ;7: 67-70.

RashmiMathur (2011). Antimicrobial Effect of Phyllanthus niruri on human pathogenic microorganisms. Int. J. of
Drug Discovery & Herbal Research; 1(4)238-238.

Rick Shin, Satoshi lkemoto (2010). Administration of the GABAA receptor antagonist picrotoxin into rat
supramammillary nucleus induces c-Fos in reward-related brain structures. Supramammillary picrotoxin and
c-Fos expression. BMC Neuroscience; 11:101.

Schlicker E, Classen K, Gothert M (1984). GABA-B receptor-mediated inhibition of serotonin release in the rat brain.
Naunyn-Schmiedeberg's Archives of Pharmacology; 36(2): 99-105.

Shetti AA, Sanakal RD and Kaliwal BD (2012). Antidiabetic effect of ethanolic leaf extract of Phyllanthus amarus in
alloxan induced diabetic mice. Asian Journal of Plant Science and Research; 2 (1): 11-15.

Sirijit Suttajit (2009). The role of neurotransmitters, hormones and brain- derived neurotrophic factors in pathogenesis
of depression. Chiang Mai Med J; 48(1):35-41.

International Journal of Applied Biology and Pharmaceutical Technology Page: 38
Available online at www.ijabpt.com




Shyamjith Manikkoth et al Copyrights@2015, ISSN: 0976-4550

Shyamyjith Manikkoth, Deepa B, Anu E Joy and Rao S N (2011). Anticonvulsant activity of Phyllanthus amarus in
experimental animal models. International Journal of Applied Biology and Pharmaceutical Technology,
IJABPT; 2(4):144-149.

Sundeep Hegde K, Sham Bhat S, Sharath Chandrashekhar, Shyamjith Manikkoth (2014). Pre-clinical screening of
indigenous medicinal plant Phyllanthus amarus for its analgesic activity. International Journal of Applied
Biology and Pharmaceutical Technology, IJABPT; 5(4): 215-218.

Wilson R Cunha, Marcio Luis Andrade e Silva, Rodrigo Cassio Sola Veneziani, Sérgio Ricardo Ambroésio and Jairo
Kenupp Bastos (2012). Lignans: Chemical and Biological Properties, Phytochemicals - A Global Perspective
of Their Role in Nutrition and Health, Dr Venketeshwer Rao (Ed.), ISBN: 978-953-51-0296-0, In Tech,
Available from: http://www.intechopen.com/books/phytochemicals-a-global-perspective-of-their-role-
innutrition-and-health/lignans-chemical-and-biological-properties

International Journal of Applied Biology and Pharmaceutical Technology Page: 39
Available online at www.ijabpt.com




APPLIED BIOLOGY AND PHARMACEUTICAL TECHNOLOGY

A \ /. ) l —
™ N \ £ 5 ‘ »
QU L " - N\ B . =
P Pia / ; AR T
= LY . £ i 1 \ 3 ~ . -
W\ 4 i 1 y ¥ 3 —_— —
-.\\ N A — =

Email : ijabpt@gmail.com Website: www.ijabpt.com



