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Abstract

Phyllanthus niruri L. also known as Phyllanthus amarus Schum and Thonn (belonging to Euphorbiaceae family) is called as Bhumi amla or
Bhui Amla in Hindi. And Bhumyamalaki in Sanskrit. It is a well-known medicinal plant in Ayurvedic classical medicine. It grows on its own in
rainy season (kharif) and is available throughout the year in shady moist places. Ayurvedic classical texts have mentioned its use in cough,
asthma, haemorrhagic disorder, anaemia, jaundice, skin disorders, urinary disorders etc. Phytochemical screening reported the existence of
various phytocompounds such as alkaloid, flavonoid, terpenoids, cardiac glycoside, saponins, tannins, cyanogenic glycosides. It possesses
antioxidant, anti-inflammatory, analgesic, antinociceptive, immunomodulatory, hepatoprotective, nephro-protective, cardioprotective,
hypolipidemic, anti-platelet aggregation, vasorelaxant, anti-diabetic, anti-urolithic, anti-hyperuricemic, diuretic, anti-leptospiral, anti-plasmodial,
anti-nematodal, antiviral, anti-bacterial, anti-ulcer, burn wound healing, anti-venom, anti-fertility and anticancer properties. These
pharmacological studies have established a scientific basis for therapeutic uses of this plant. Further research is still needed on its active
components and associated structure-activity relationship and multifactorial signaling mechanisms. In this article attempts were made to review

medicinal value of this plant with special reference to an ayurvedic and modern scientific aspect.
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Introduction

The medicinal plants are used by traditional medical
practitioners in day-to-day practice to cure a variety of
diseases. Herbal therapies are applied throughout the world to
minimize adverse drug reaction, improve the patient
compliance and quality of life, and also enables it use for
future research for its usage in the treatment of several
diseases. Phyllanthus niruri L. (Family-Euphorbiaceae),
which is more commonly recognized as Bhumi amla or Bhui
Amla in Hindi and Bhumyamalaki in Sanskrit, is one of the
important medicinal plants of Ayurvedic medicine. Its
Sanskrit synonyms are Bhudhatri, Bahuphala, Tamalaki,
Bahupatra etc. Its fruit looks like gooseberry and it is a very
small plant, thus known as Bhui Amla or Bhumi Amla.
Phyllanthus niruri is well known as Gale of the wind and
stonebreaker.

This tropical annual herb grows as a weed in moist humid
waste land [ 2. Phyllanthus means ‘leaf and flower’ because
the flowers, as well as the fruit, seem to become one with the
leaf. It is among more than 500 Phyllanthus species that are
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widely spread in temperate and tropical climates region B,
Tamalaki (Phyllanthus niruri) grows 30-40 cm in height, has
small leaves and yellow flowers; the stem has green capsule,
and blooms with flowers with 5 white sepals and apical acute
anther. The fruit of Bhumyamalaki has green capsules, and
smooth and fruiting pedicels while seeds are longitudinally
rugose . It is found throughout the tropics and sub-tropics
such as West Africa (including Nigeria and Ghana), Europe,
Asia (including China, Pakistan, India and Malaysia Indian
ocean), central and south America as medicinal plant for the
treatment of various diseases [> 6781,

Nowadays this plant has caught the attention of the
researchers for its hepatoprotective activity. Its active
phytochemicals include flavonoids, alkaloids, terpenoids,
lignans, polyphenols, tannins, coumarins, and saponins. The
useful parts of Bhumyamalaki are the whole plant with fresh
leaves, and fruits. The plant has been used since antiquity, for
thousands of years, in Ayurvedic medicinal practices to treat
various diseases ['l. In India, Bhumyamalaki is one of the
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most significant traditional drugs administered to cure
jaundice, asthma, hepatitis and urolithic disorder ['!1.

The Bhumyamalaki is usually used by traditional medicine
practitioners for the treatment of asthma, bronchial infection,
liver diseases, diabetes, gonorrhoea, inducing labour and
treatment of oedema, feverish pain, sore throat, female
sterility, oliguria and vaginitis. They also used the plant to
manage irregular menstruation, tachycardia, dysentery,
spasmodic cough, itchiness, arthritis, otitis, swelling, skin
ulcer and weakness of male organ ['% 13- 4] The folk medicine
of P. amarus is used to treat diarrhoea, diabetes, otitis,
swelling skin wulcer, Jaundice and gastrointestinal
disturbances. In research studies this plant has revealed
antimicrobial, antioxidant, anticancer, anti-inflammatory,
antiplasmodial, antiviral, diuretic and hepatoprotective
properties [\ Phyllanthus niruri L has also shown to act as
immunomodulator against Covid-19 ], Within this context,
the present study is comprised of its botanical description,
traditional uses, phytochemical analysis, pharmacological
importance and medicinal value with special reference to an
ayurvedic and modern aspect U\, Phyllanthus niruri L has also
shown to act as immunomodulator against Covid-19 &I,

Ayurvedic Aspect
Charak Samhita: Kasahara, Shwasahara Mahakashay ['*,
Synonyms: Tamalaki, jata, vira, uccata.

Vernacular Names

Sanskrit: Bhumyamalaki, Bhudhatri, Tamlaki, Bahupatra,
Bahuphala 161,

Hindi: Bhui amla

Marathi: Bhuiawala

Guajarati: Bhonya Awala Assamese: Holpholi.

Poram: Lokhi.

Bengali: Noar.

Hindi: Chalmeri, Harfarauri, Bhuiaonla.

Kannada: Kirunelli, Nela Nelli.

Konkani: Bhuin-avalae.

Telugu: Ratsavusirike, Nela Usiri.

Tamil: Arunelli, Keela Nelli.

Malayalam: Arinelli, Kizhanelli, Nellipuli.

Marathi: Rayavali, Bhuiavli.

Oriya: Narakoli.

Sanskrit: Amala, Bhumyamlaki, Sukshmadala, Vitunika,
Bhoodatri.

Habitat
The plant is distributed throughout India mainly in trophical
and subtropical parts of country 1%,

Rasapanchak of Bhumyamalaki
Rasa-Tikta, Kashay, Madhur 11,
Vipak-Madhur

Veerya-Sheeta

Guna-Laghu, Ruksha

Karma: Kapha-pitta Shamaka.

Prayojyanga (Useful Part)
Panchanga [,

Matra (Dose)
Swarasa-10 to 20 ml ['],
Churna-3-6 gm

Medicinal Value
The plant has been used for a long period of time (thousands
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of years) in Ayurvedic traditional medicine for various
illnesses 7). Bhumyamalaki, was at first emphasized in
Brihatrayees for addressing respiratory system disorders,
afterward found its application in hepatobiliary diseases
according to Nighantus and Keraleeya textbooks. This plant is
a vital ingredient in formulations such as Chyavanaprasa,
Amritaprasa Ghrita, and Jivantyadi Churna due to its
Rasayana properties, In Ayurvedic classical texts references
regarding its use in cough, asthma, haemorrhagic disorder,
anaemia, jaundice, skin disorders, urinary disorders etc. are
available. It is used in the Indian Ayurveda system of
medicine in various problems like liver, stomach-ache,
kidney, spleen, genitourinary system and various biological
activities like kidney, gall bladder, stones, cold, flu,
tuberculosis, liver disease etc. 18],

Modern Aspect

One of the potential herbal medications used in Indian
medicine for a variety of liver illnesses is "Bhumyamalaki", a
plant medicinal made by Phyllanthus niruri Lin, a member of
the Euphorbiaceae family [ Traditionally, Phyllanthus
niruri is used as an antiurolithiasis, antidiabetic, and
antihyperuricemic agent 29, In Asia, it is used in traditional
medicine for liver protection and anti-hepatitis B. This plant is
also traditionally used to treat kidney stones Y. Phyllanthus
niruri Schum. & Thon was used traditionally in Indian
ayurvedic medicine to treat various disorders, stomach
problems, genitourinary system, liver, kidney and spleen,
diuretic, febrifuge, antiseptic, gonorrhea, menorrhagia,
gastropathy, diarrhea, dysentery, ophthalmopathy, scabies,
ulcers and wound 21, Phyllanthus niruri is not found in India
it is limited to the West Indies. Among the Phyllanthus
species referred to as "Bhumyamalaki" are P. amarus Schum
and Thonn, P. fraternus Web, P. maderaspatensis Linn., P.
simplex Retz, and P. wrinaria Linn. The main focus of
Phyllanthus is its capacity to inhibit viruses, particularly the
hepatitis B virus. Studies show that Phyllanthus can reduce
the extent of hepatitis B virus in the circulation and prevent
the virus's development and replication. While its ability to
eradicate viruses has not been verified, it has demonstrated
efficacy in mitigating symptoms and combating the hepatitis
B virus. It is an important medicinal plant because of its
antiviral activity against hepatitis-B virus as it blocks DNA
polymerase in hepatitis-B Virus during reproduction 22,

Scientific Classification %!

Domain: Eukaryota

Kingdom: Plantae

Family: Phyllanthaceae

Order: Malpighiales

Clade: Angiosperms, Eudicots, Rosids
Genus: Phyllanthus

Species: P. niruri

Latin Name: Phyllanthus niruri Linn
English Name: Gulf leaf flower.

Chemical Composition

The plant consist many of the active constituents such as
glycosides, flavonoids, alkaloids, ellagitannins, phenyl
propanoid, Amarin, germanin, corilagin found in the leaves,
stem and root of the plant!>*|.P. amarus is reported to contain
many chemical constituents like lignans, phyllanthin,
hypophyllanthin, nortiphyllin phylline; Flavanone glycoside
such as niranthin, nirtetralin, phyltetralin and lintetralin;
steroid hormone estradiol, triterpenes like phyllanthus,
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phyllanthenone, and phyllanthenol; flavonoids such as
quercetin, quercitrin, and astragalin.

Pharmacognostical Studies

Habit and Habitat

The leaves are 3.0-11.0x1.5-6.0 mm in height, with an
elliptical oblong shape. The oval, oblong leaves range in
height from 10 to 60 c¢m Bl The leaves are 3.0-11.0 x 1.5-6.0
mm, and the stem is upright and treaded. The younger
sections are rough. Axillary flowers have bisexual blooms in
the following axils after the initial 2-3 axils of unisexual, 1-3
male flowers. The male flowers have a pedicel that is 1 mm
long, a calyx that is 5 oblongs, elliptic, with an acute apex and
hyaline, and an unbranched midrib. The disc segments are 5
rounded and contain 3 stamens, 3 filaments that are connate,
and 5 rounded and stamens, 3 filaments connate.

Description 1!

a) Macroscopic

Root: Small, 2.5-11.0cm long. Nearly straight, gradually
tapering, with a number of fibrous secondary and tertiary
roots, external surface light brown, fracture, short.

Stem: Slender, glabrous, light brown, cylindrical, 20-75 cm
long, branching profuse towards upper region bearing 5-10
pairs of leaves, internode, 1-3.5 cm long, odour, indistinct,
taste, slightly bitter.

Leaf: Compound and leaf-let arranged in two rows with a
rachis, alternate, opposite and decussate almost sessile,
stipulate, oblong, entire, upto 1.5 cm long and 0.5 cm wide,
greenish-brown in colour, odour, indistinct, taste, slightly
bitter

b) Microscopic

Root: Transverse section shows, 4-6 layers of cork consisting
of thin-walled, rectangular, tangentially elongated and radially
arranged cells, filled With reddish-brown content, secondary
cortex consists of 8-10 layers of thin-walled, tangentially
elongated parenchymatous cells, secondary phloem narrow
consisting of sieve elements, phloem parenchyma and
traversed by narrow phloem rays, secondary xylem
represented by a broad zone of tissues, composed of vessels,
tracheids, fibres and parenchyma, all elements being thick-
walled and lignified having simple pits, xylem rays uniseriate.
Stem: Transverse section shows, a single layered epidermis
composed of thick-walled, flattened, tangentially elongated
cells, older stem shows 4-5 layers of cork, composed of thin-
walled, tabular, tangentially elongated and radially arranged
cells, filled With reddish-brown content, cortex composed of
4-6 layers of oval, tangentially elongated, thin-walled,
parenchymatous cells, some cortical cells filled with
yellowish-brown content, endodermis quite distinct, pericycle
represented by a discontinuous ring, composed of several
tangentially elongated strands of lignified fibres with thick
walls and narrow lumen, secondary phloem narrow,
composed of sieve elements, dispersed in mass of phloem
parenchyma, secondary xylem composed of vessels, fibres,
parenchyma and traversed by numerous uniseriate rays,
vessels mostly simple pitted, a few show spiral thickenings,
fibres narrow elongated, with narrow or sometimes blunt ends
with simple pits, centre, occupied by a pith composed of thin-
walled, circular to oval parenchymatous cells, occasionally
cluster crystals of calcium oxalate present in parenchymatous
cells of ground tissue.

Leaf: Transverse section of leaf shows, a biconvex outline,
epidermis on either side, single layered covered externally by
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a thick cuticle, a palisade layer present beneath upper
epidermis, intercepted by a few parenchymatous cells in the
middle, meristele composed of small strands of xylem
towards upper surface and phloem towards lower surface, rest
of tissue of leaf composed of thin-walled, parenchymatous
cells some having cluster crystals of calcium oxalate, lamina
shows a dorsiventral structure, mesophyll differentiated into
palisade and spongy parenchyma, epidermis on either side
composed of thin-walled, tangentially elongated cells,
covered externally by a thick cuticle, anisocytic type stomata
present on both epidermises, palisade single layered,
mesophyll composed of 3-5 layers of loosely arranged cells
having a number of veins traversed in this region, a few
cluster crystals of calcium oxalate present in spongy
parenchyma.

Phyllanthus amarus possesses both anisocytic and paracytic
stomata, but P. fraternus and P. maderaspatensis solely have
anisocytic stomata, according to microscopic examination of
the Phyllanthus species. P. maderaspatensis possesses smooth
epidermal cell walls, whereas P. amarus and P. fraternus have
wavy ones.

Powder: Powder of the drug, brown coloured, under
microscope shows, fragments of cork cells, vessels and fibres.

Identity, Purity and Strength

Foreign matter not more than 2 per cent, Appendix 2.2.2.
Total Ash Not more than 16 per cent, Appendix 2.2.3.
Acid-insoluble ash not more than 7 per cent, Appendix 2.2.4.
Alcohol-soluble extractive not less than 3 per cent, Appendix
2.2.6.

Water-soluble extractive not less than 13 per cent, Appendix
2.2.7.

Internal Uses

Bhumyamalaki root is diuretic and it is used to remove
bladder stones, and is a remedy for jaundice. Fresh roots of
Bhumyamalaki are valuable in the treatment of chronic
dysentery. The leaves are also used as a treatment for
dysentery. This herb is stomachic and useful in the treatment
of sores and chronic dysentery. The root and leaves of
Phyllanthus niruri are a good tonic and diuretic when taken
cold in repeated doses. The milky juice is a good application
to treat offensive sores.[?% 27,

It is used medicinally for treating diabetes, diarrhea, jaundice,
and menstruation. Phyllanthus is particularly important in the
fight against Hepatitis B and supports liver health in general.
In addition, the plant has therapeutic value for ailments
including gonorrhea, dyspepsia, fever, flu, tumours, jaundice,
vaginitis, dyspepsia, diarrhea, and colic.

Adulterants and Substitutes

Phyllanthus niruri (Bhumyamalaki) is adulterated with
Phyllanthus amarus and vice versa. Market samples of
Phyllanthus niruri (Linn.) are often adulterated with
Phyllanthus amarus Linn. Two plants are the bases of two
different Ayurvedic drugs Phyllanthus niruri and Phyllanthus
amarus possibly with analogous therapeutic effects [28I,
Phyllanthus amarus possesses both anisocytic and paracytic
stomata, but P. fraternus and P. maderaspatensis solely have
anisocytic stomata, according to microscopic examination of
the Phyllanthus species. P. maderaspatensis possesses smooth
epidermal cell walls, whereas P. amarus and P. fraternus have
wavy ones. India refers to all of the Phyllanthus species
mentioned above as "Bhumyamalaki", and they are used to
cure various liver ailments. But not all Phyllanthus species
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have the therapeutic ingredients that are used to cure liver
ailments [#°.

Five different species are combined to form Phyllanthus
niruri Linn. These species include P. amarus Schum and
Thonn, P. fraternus Web, P. maderaspatensis Linn, P.
simplex Retz, and P. urinaria Linn. P. amarus Schum and
Thonn, P. fraternus P. niruri, listed in the flora of British
India, and "Bhumyamalaki," referenced in the classical
literature, have lately been equated with P. amarus based on
clinical effectiveness. Phyllanthus niruri Linn. is a
combination of five separate species. However, because of
their similar morphologies, all five Phyllanthus types are
occasionally confused and offered for sale in herbal medicine
markets worldwide under the same colloquial name. As a
consequence of this study, which was conducted using a
highly precise approach, diagnostic features for each of the
five Phyllanthus species examined have been developed %,

Pharmacological and Biological Activities

Anti-diabetic Activity

Ethanolic extract of Phyllanthus niruri was found to have
significant antidiabetic activity in insulin-dependent diabetes
mellitus rat, but showed no effect on non—insulin-dependent
diabetes mellitus rat B!, Additionally, the ethanol extract was
found to lower lipid profiles (decrease in plasma cholesterol,
triglycerides, Low density lipoprotein cholesterol, very low
density lipoprotein cholesterol and atherogenic index, while
there is increase in high-density lipoprotein cholesterol) in
both insulin-dependent diabetes mellitus and non— insulin
dependent diabetes mellitus animals . Concordantly, a one
week study carried out on non-insulin dependent diabetic
patients using aqueous extract of aerial parts of Phyllanthus
amarus showed that, it is not effective in lowering both
fasting blood glucose and postprandial blood glucose level in
untreated non-insulin dependent diabetic patients 331,
Aqueous extract of Phyllanthus niruri demonstrated
significant hypoglycemic activity in streptozotocin induced
diabetic rats 341, Relatedly, the methanol extract of the plant
has also been found to reduce blood sugar level in alloxan-
induced diabetic rats 31,

Anti-hyperlipidemic Activity

Scientific studies have shown that Phyllanthus niruri
(Bhoomyamlaki) has antihyperlipidemic effect. It was also
reported that the aqueous extract exhibited antihyperlipidemic
activity 3%, Hydro-alcoholic extract of leaves of Phyllanthus
amarus was also found to have antihyperlipidemic potential in
hyperlipidemic rats [**, Additionally, phyllanthin which is a
bioactive compound of Phyllanthus niruri was administered
for twelve weeks to mice co-fed with High Fat Diet (HFD);
there was protection against HFD induced weight gain and
adiposity, reduced mRNA expression of adipogenic genes and
increased expression of lipolytic genes in white adipose
tissue, reduced liver triglyceride accumulation, restoration of
HFD induced serum lipid disturbances as well as reduced
serum triglycerides and free fatty acids in HFD fed mice 371,
The lipid-lowering activity of Phyllanthus niruri was found to
be mediated through inhibition of hepatic cholesterol
biosynthesis, enhanced catabolism of LDL, increased faecal

bile acids excretion and activation of LCAT and tissue lipases
[38]

Anti-hyperuricemic Activity
It was reported that the methanol extract of the leaves of
Phyllanthus niruri exhibited anti hyperuricemic activity in
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hyperuricemic rats. Lignans isolated from Phyllanthus niruri
(Phyllanthin, hypophyllanthin, phyltetralin and niranthin)
were also found to increase the urinary excretion of uric acid
in hyperuricemic rat. Therefore, the uricosuric effect of this
plant may be the attributed mechanism of anti hyperuricemic
action B,

Antiurolithic Activity

Phyllanthus niruri has shown inhibitory effect against calcium
oxalate crystal growth and aggregation in human urine. This
medicinal plant exhibited antiurolithic activity in both in vitro
and in vivo studies #%. The aqueous extract of Phyllanthus
niruri inhibits the growth of the matrix calculus as well as
decrease the number of stone satellites in Wistar rats %1, Oral
administration of Phyllanthus niruri extract by calcium stone
forming patients reduced urinary calcium in hypercalciuric
patients (411,

Hepatoprotective Activity

The Protein isolate of Phyllanthus niruri indicates
hepatoprotective  effect against acetaminophen-induced
toxicity 2. Another study also showed that the aqueous
extract of Phyllanthus niruri inhibited paracetamol induced
hepatotoxicity in mice ™. Similarly, fishes pretreated with
Phyllanthus  niruri  extract were protected against
paracetamol-induced hepatotoxicity when compared to
control ™I, Tt was also reported that a protein isolated from
Phyllanthus niruri protects against oxidative damage of
hepatocytes induced by carbon tetrachloride . Both aqueous
and methanol extracts of Phyllanthus niruri have been
demonstrated to possess hepatoprotective effect [“). The
extract of Phyllanthus amarus was also found to increase
hepatic cell function 71, Similarly, another study reported the
hepatoprotective effect of Phyllanthus amarus in ethanol-
induced hepatotoxicity and the effect was comparable to
standard hepatoprotective drug silymarin. The
hepatoprotective effect of the extract was associated with its
antioxidant activity ™. Phyllanthus niruri extract and
phyllanthin isolated from the aerial part of the plant were
found to protect the human hepatoma HepG2 Cell line against
carbon tetrachloride induced hepatotoxicity. Phyllanthin
demonstrated the hepatoprotective effect at a lower dose
compared to Phyllanthus amarus extract and the effect was in
a dose-dependent manner . Combination of ethanolic
extract of Phyllanthus amarus and silymarin gives synergistic
hepatoprotective activity against carbon tetrachloride-induced
hepatotoxicity. The effect was associated with higher
concentration of phyllanthin. A combination of silymarin with
ethanol extract provided higher hepatoprotective activity than
when combined with aqueous extract 5,

Antiplasmodial Activity

Ethanolic extract of Phyllanthus niruri was found to have
potential anti plasmodial activity in vitro by inhibition of the
developmental stage of trophozoite to schizonts °!1. Similar in
vitro study also showed that the callus extract and intact
Phyllanthus niruri extract inhibited the development of
trophozoites to schizonts (developmental stage of
Plasmodium falciparum) in a dose-dependent manner. The
anti plasmodial activity of extract of Phyllanthus niruri
(whole plant) exhibited a higher anti plasmodial activity than
all calli and intact fresh apical stem extracts B%. It was
reported that the water extraction of Phyllanthus niruri gives
better results of antiplasmodial activities than ethanolic
extraction and only leaves and stems parts of the plant were
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active in vitro against plasmodium BU. 1-O-galloyl-6-O-
luteoylR-D-glucose isolated from the Phyllanthus niruri was
found to have inhibitory effect against Chloroquine-
susceptible ~ P.  falciparum  strain in  vitro [
Chloroform/ethanol extract of Phyllanthus niruri showed
significant inhibition of P. falciparum growth at different
concentrations 331,

Antibacterial Activity

Phyllanthus niruri (Bhumyamalaki) has broad spectrum
antibacterial activity on both gram positive and gram negative
bacteria. A study carried out on different bacterial isolates;
Bacillus stearothermophilus, Staphylococcus aureus, Bacillus
subtilis, Micrococcus luteus, Salmonella typhi, Enterobacter
Aerogenes, Proteus mirabilis, and Proteus vulgaris revealed
that P. amarus showed the least MIC on all bacteria tested 2.
Equally, the methanolic extract of Phyllanthus niruri was
found to have potent inhibitory effect against drug resistant
pathogenic gram-negative bacteria; Shigella spp., E. coli, V.
cholerae, S. aureus, S. typhimurium, P. aeruginosa, B.
subtilis, Klebsiella and Streptococcus sp. in a dose-dependent
manner 31,

Analgesic, Anti-inflammatory and antinociceptive activity
Studies have shown that extract of Phyllanthus amarus has an
anti-inflammatory effect; and that it is effective in preventing
persistent neuropathic pain, as well as prevent both ipsilateral
and contralateral persistent nociception 8. Another study
showed that P. nmiruri exhibited potent systemic
antinociceptive actions against two models of neurogenic pain
134 Aqueous and methanol extracts of Phyllanthus amarus
were found to have anti-inflammatory activity 51,

Antiulcer and Burn Wound Healing Activity

The methanol extract of Phyllanthus amarus significantly
inhibited gastric lesions induced by intragastric administration
of absolute ethanol. A rat study involving the oral
administration of ethanolic extract of the herb showed
significant inhibition of the development of indomethacin-
induced ulcers. The anti-ulcer activity has been attributed to
gallic acid, beta-sitosterol, ellagic acid and alkaloids-4-
methoxy-securinine....’. .. Extracts of P. niruri also protect
against ethanol-induced gastric mucosal ulceration in rats and
reverse dexamethasone-suppressed burn wound healing. The
exact mechanism have not been elicited to date.56. Abdulla
MA et al. Gastroprotective effect of Phyllanthus niruri leaf
extract against ethanol-induced gas-tric mucosal injury in rats.
African J Pharm Pharmacol 2010; 4: 226-230

Anti-Platelet Aggregation, Vasorelaxant and Diuretic
Activity

It was reported that methyl brevifolincarboxylate (MB)
isolated from the leaves of Phyllanthus niruri L. exerted
vasorelaxant effect on the aortic rings of latvia inhibition of
noradrenaline-induced vasoconstriction mediated by a
decrease in calcium ion influx through receptor-operated
Ca2+ channels.. It also antagonised the vasoconstriction effect
of Norepinephrine 7). MB was also found to have potent
inhibitory effect against platelet aggregation; the effect was
comparable to known inhibitor of platelet aggregation
adenosine. In a recent study, the aqueous extract of
Phyllanthus Amarus was tested for its cardioprotective
property against high-fructose (HF) diet induced cardiac
damage in Wistar rats; the aqueous extract prevented the
increase in levels of cardiac and aortic lipids i.e., total lipids,
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triglycerides, total cholesterol and free fatty acids and
decreased phospholipids after co-administration with the HF
for sixty days P®. Yao ef al. (2018) compared the diuretic
effect of the ethanolic fraction of the plant (EEPA) to that of a
standard drug (frusemide); the diuretic effect of EEPA was
comparable to the standard with an additional benefit of not
promoting kaliuresis. Furthermore, the diuretic activity was
attributed, at least in part, to the involvement of
prostaglandins 1. Aqueous extract of Phyllanthus niruri (200
mg/kg and 400 mg/kg. p.o. single dose) was tested for its
diuretic activity and compared with the standard drug
hydrochlorothiazide (10 mg/kg p.o.; single dose). Significant
increase in the volume of urine and excretion of sodium,
potassium and chloride was recorded when aqueous extract of

Phyllanthus niruri was administered to hydrated albino rats
[60]

Nephroprotective Activity

The aqueous extract of Phyllanthus niruri doses of 200 mg
and 400 mg/kg/day for 14 days, were found to protect against
the nephrotoxic effect of paracetamol and gentamicin in rat,
by maintaining the level of blood urea nitrogen and serum
creatinine within the normal range compared to control group
(61 In another study, the ethanol extract of the leaves of the
plant was investigated for its nephroprotective activity against
gentamicin induced nephrotoxicity in rats. Co-administration
of the extract with gentamicin prevented kidney and improved
all nephrotoxic parameters (physical, urinary and blood)
observed 2], The extracts of Phyllanthus niruri prepared by
dissolving the leaves in olive oil for fourteen and seven days
were tested for their ability to protect the kidney against
cisplatin induced nephrotoxicity. The study revealed
significant decrease (p<0.05) in plasma concentrations of K+,
Cl-, creatinine and urea in extract treated groups when
compared to negative control (Cisplatin-treated only) value
and significant increase (p<0.05) in plasma concentrations of
Na+ and HCO3 when compared to negative control value [63],

Antifertility Activity

Methanol extracts of the leaves of Phyllanthus niruri lead to a
decrease in sperm motility and count of male guinea pigs in a
dose dependent manner. The effect was comparable to the
observed effects of Vitamin E on sperm parameters 4, The
ethanolic extract of Phyllanthus niruri significantly affected
the litter size and weight of Wistar albino rats at birth in a
dose-dependent manner [%°]. The alcohol extract of a whole
plant of Phyllanthus niruri was found to show reversible
antifertility effect in female mice ). Similarly, Phyllanthus
amarus when given orally to male albino mice induced
gradual inhibition of fertility potential with a decline in
epididymal sperm profiles. However, the antifertility effect
was reversible upon withdrawal of medicinal plant 1. The
methanolic extract of Phyllanthus niruri leaves caused
significant increase in the level of testosterone of male Guinea
pigs in a dose-and time-dependent manner. It also caused
changes in the levels of Luteinizing (LH) and Follicle
stimulating (FSH) hormones. These changes caused by
Phyllanthus niruri were comparable to the changes caused by
vitamin E on Luteinizing (LH) and Follicle stimulating (FSH)
hormones 8],

Antinematodal Activity

Two compounds isolated from Phyllanthus amarus, 8-(3-
methyl-but2—enyl)-2-phenyl  chroman-4-one and 2-(4-
hydroxyphenyl)-8-(3-methyl-but-2—enyl)-

<80>


https://academicjournal.ijraw.com/

IJRAW

chroman-4-one were found to have antinematodal activity

against Meloidegyne incognita and Rotylenchulus Reniformis
[69]

Antioxidant Activity

Phyllanthus niruri showed significant improvement of body
antioxidant activities in both insulin and non-insulin
dependent diabetes mellitus animals %, A protein isolated
from Phyllanthus niruri has also been showed to act as radical
scavenger, thereby scavenging the free radicals released by
the toxic effect of carbon tetrachloride in hepatocytes. The
hepatoprotective effect of Phyllanthus niruri may be
associated with it action at cellular level by reducing
oxidative stress as a radical scavenger and promoting
antioxidative defense mechanism of the cells Y. In vitro
antioxidant assay showed that the plant is an effective radical
scavenger "2, High phenolic content of Phyllanthus amarus
showed a strong correlation with its antioxidant activity.
Phyllanthus amarus has a high antioxidant activity because of
its several phenolic constituents and it inhibits chromium (VI)
induced oxidative toxicity to MDAMB-435S human breast
carcinoma cells [*]. Similarly, it was also reported that
Phyllanthus amarus has a strong free radical scavenging
activity and ferric reducing property; its strong free radical
scavenging activity is associated with its high phenolic
content. The methanol extract of dried Phyllanthus amarus
has lower antioxidant property compared to fresh sample U4,
Phyllanthus niruri was found to have effective in vivo
antioxidant activity as seen by its ability to inhibit carbon
tetrachloride induce lipid peroxidation in rat liver; while in
vitro antioxidant activity showed that the plant has high
radical scavenging activity *l. Phyllanthin was reported to
have higher radical scavenging capacity than Phyllanthus
amarus, as indicated by its higher antioxidant activity than
Phyllanthus amarus [7¢l. Phyllanthus amarus demonstrated
antioxidant activities as indicated by its ability to increase the
activities of enzymic and non-enzymic antioxidants and
reduce malondialdehyde levels [77). The methanol extract of
Phyllanthus amarus was found to possess potential
antioxidant activity as evident by its ability to inhibit lipid
peroxidation and scavenge hydroxyl and superoxide radicals
in vitro 81, Aqueous extract of Phyllanthus niruri exhibited
high free radical scavenging, inhibition of reactive oxygen
and lipid peroxidation [°!. Phyllanthus amarus eased oxidative
stress induced by nimesulide in the liver as evident by the
outcome of post-treatment; with Phyllanthus amarus rapidly
restoring most of the Nimesulide Induced oxidative changes
compared to those obtained by the self-recovery of liver B,

Anti-cancer Activity

Phyllanthus amarus offers protection against chemical
carcinogenesis. It was reported that the aqueous extract of
Phyllanthus amarus significantly inhibited
Hepatocarcinogenesis induced by N Nitrosodimethylamine
(NDEA) in a dose-dependent manner in male Wistar rats '],
Phyllanthus amarus extract was also found to have significant
activity against chemically induced tumour. Inhibition of cell
cycle regulation, topoisomerase 11, P450 enzymes as well as
antioxidant activity may contribute to the overall activity of
the extract against carcinogenesis induced in animals and this
may be relevant to human cancer as well 2, It was reported
that the extract of Phyllanthus amarus inhibited the
mutagenicity produced by direct acting mutagens. It also
inhibited the activation and mutagenicity of 2-
acetaminofluorene (2-AAF), which in turn declined the
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mutagenesis and possibly carcinogenic potential. Oral
administration of Phyllanthus extract was found to
significantly inhibit urinary mutagenicity produced in rats by
benzo-pyrene 33, The study showed that the methanol extract
of Phyllanthus amarus has Chemopreventive activity against
N-methyl N’-nitro-N-nitrosoguanidine (MNNG) induced
stomach cancer in Wistar rats 84, The aqueous extract of
Phyllanthus amarus has also demonstrated anti-mutagenic and
antigenotoxic properties as indicated by the extracts ability to
protect against the mutagenic effects of 2-aminofluorene, 2-
aminoanthracene, 4-nitroquinoline-1-oxide, N-ethyl-N-nitro-
nitrosogua-nidine, 2-nitrofluorene and sodium azide in test
bacteria. In addition, the extract antagonizes DNA damage
caused by DMN in hamster liver %, 3.7. Anti-cancerous
activity It is reported that and the extract of P. amarus was
shown to be capable of apoptosis-(Inducing Programmed cell
death) with its anti-metastatic action, 3-fold increase of
caspases-3 and-7 presence of DNA fragmentation and
terminal deoxynucleotidyl transferase enzyme mediated
dUTP nick end labelling assay (TUNEL)-positive cells. The
anti-metastatic activity is associated to the presence of
polyphenol compounds in its extracts.

Cardioprotective Activity

Individual one major animal study has been conducted to
investigate the reducing action of Phyllanthus niruri extracts
in preventing doxorubicin-associated cardiotoxicity. Pre-
treatment of rats with P. niruri extract significantly protected
rat myocardia from doxorubicin toxicity by normalizing
cardiac biomarkers, restoring intracellular levels of enzymatic
and non-enzymatic antioxidants and decreasing rat cardiac
tissue peroxidation [3],

Anti-viral Activity

In blood samples positive for HBV antigen, alcoholic, hexane,
chloroform, butanol, and water extracts of Phyllanthus niruri
were examined for in vitro effects on HbsAg, HBeAg, and
HBV-DNA, followed by Elisa screening of the appropriate
antigen. The extracts were efficient against the HBV antigen,
with the butanol extract being the most effective 87, In 7-9-
week-old male Swiss albino rats, researchers tested the anti-
tumor efficacy of a hydro-alcoholic extract of the entire plant
of P. niruri Linn. When compared to carcinogen-treated
controls, the early phase of papillomatosis induced significant
reductions in tumour incidence, tumour yield, tumour burden,
and cumulative number of papillomas, according to the data
881 In addition, the alkaloidal extract of P. miruri showed
inhibitory action against the cytopathic effects of both HIV
strains on human MT-4 cells at the quantities examined.

Anti-venom Activity

The blend of Andrographis paniculata plant and extract of P.
amarus possess potent venom neutralizing capability and used
for therapeutic functions in case snake bite. The Phyllanthus
extracts of Di-herbal possess effectively neutralize cobra
snake venom induced lethal activity. The di-herbal plant
extract (about 0.24 mg) is fully able to neutralize the lethal
activity of 2 LD50 of genus N. naja Venom [,

Antileptospiral Activity

Human meet with the infected animal's urine or urine
contaminated environment is called Leptospirosis which is
globally important disease. P. amarus have been looked for
the antileptospiral activity by micro dilution tests and tube
dilution technique and results revealed the inhibitory action of
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methanolic and extract of whole plant P. amarus against
leptospira.

Immunomodulatory Activity

Extracts of P. niruri have proven to be potent
murinelymphocytes mitogens and are able to induce surface
activation maker (CD69), B and T lymphocyte proliferation.
The production of interferon-gamma (IFN-gamma) and
interleukin-4 (IL-4) by P. niruri extract-stimulated naive
splenocyte cultures was also increased in a concentration-
dependent manner. Various indices of activation and
functions of murine bone marrow-derived macrophages, such
as phagocytosis, lysosomal enzymes activity and TNF-alpha
release, were significantly enhanced by pre-treatment with P.
niruri extract, which also modulated macrophage nitric oxide
release . P. niruri also increased the expression of major
histo-compatibility complex-II and markers for dendritic cell
maturation (CD40), activation (CD83) and costimulation
(CDS86) in a concentration-dependent manner. In a transgenic
T-cell activation model, P. niruri-treated den-dritic cells also
presented Ova antigen to Ova-specificCD8(+) T cells more
efficiently P,

Conclusion

It is a commonly used herb in Ayurvedic medicine. This
evaluation ropes all updated information on its phytochemical
and pharmacological activities, traditional uses and scientific
approach. The plant extract have been widely used for the
treatment of a large number of human ailments. The chemical
entities of this plant have been used as an antidiabetic,
antibacterial, anti-inflammatory, antinociceptive, anti-
androgenic, anticonvulsant, antioxidant, and anti-tumor, anti-
ulcer agents. Scientifically proved activities are related with
traditional concept. s. M. pudica has a variety of bioactive
compounds with a variety of pharmacological effects.
Scientific suggestion exists with respect to their major and
minor constituents. M. pudica is the most important
controversial and effective natural origin that has a
tremendous future for research. The novelty and applicability
of M. pudica are hidden. Such things should be overcome
through modern scientific concept. Bhumi Amla (Phyllanthus
niruri) possess predominant tikta, kashaya, madhura rasa,
sheeta veerya and Madhur Vipak.

Phyllanthus niruri (Bhudhatri) contains several
phytochemical constituents such as effective natural origin
that has a tremendous future for research. The novelty and
applicability of M. pudica are hidden. Such things should be
overcome through modern scientific concept. Numerous
investigations on M. pudica have now established that it is an
important medicinal plant having a plethora of chemical
constituents effective against a large number of ailments.
Summarized studies which shows antioxidant, anti-
inflammatory, analgesic, antinociceptive, immunomodulatory,
hepatoprotective, nephro-protective, cardioprotective,
hypolipidemic, anti-platelet aggregation, vasorelaxant, anti-
diabetic, anti-urolithic, anti-hyperuricemic, diuretic, anti-
leptospiral, anti-plasmodial, anti-nematodal, antiviral, anti-
bacterial, anti-ulcer, burn wound healing, anti-venom, anti-
fertility and anticancer properties. However, the diverse
pharmacological activities of the plant extract and isolated
phytochemicals have only been assayed in laboratory, and
very few clinical studies were available. So it is necessary to
take clinical trials according to its studies carried out and the
exploit the full medicinal potential of Mimosa pudica.
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Therefore, advanced research is needed on M. pudica active
constituent's isolation and exploration as well as their
beneficial therapeutic effects on the human body.

References

1. Adeneye AA, Senebo AB. Protective effect of aqueous
leaf and seed extract of Phyllanthus amarus on
gentamicin and acetaminophen induced nephrotoxic rats.
Journal of Ethnopharmacology. 2008; 111:318-323.

2. Van Holthoon FL. Phyllanthus. In: de Padua LS,
Bunyapraphatsara N, Lemmens RHMIJ. (eds.), Plant
Resources of South East Asia No. 12(1). Medicinal and
poisonous plants 1. Backhuys Publishers, Leiden, the
Netherlands, 1999, Pp. 381-392

3. [lizuka T, Nagai M, Taniguchi A, Moriyama H, Hoshi K.
Inhibitory Effects of Methyl Brevifolincarboxylate
Isolated from Phyllanthus niruri L. on Platelet
Aggregation. Biol. Pharm Bull. 2007; 30(2):382-384.

4. Obianime AW, Uche FI. The Phytochemical constituents
and the effects of methanol extracts of Phyllanthus
amarus leaves (kidney stone plant) on the hormonal
parameters of Male guinea pigs. J. Appl. Sci. Environ.
Manage. 2009; 13(1):5-9.

5. Irvine FR. Plants of the Gold Coast. Oxford University
Press, 1930.

6. Barros ME, Schor N, Boim MA. Effects of an aqueous
extract from Phyllanthus niruri on calcium oxalate
crystallization in vitro. Urol Res. 2003; 30:374-379.

7. Cimanga RK, Tona L, Luyindula N, Mesia K,
Lusakibanza M, Musuamba CT, Aspers S. De Bruyne T,
Van Miert S, Hermans N, Totte J, Pieters L, Lietinck AJ.
Invitro anti plasmodial activity of callus culture extracts
and fractions from fresh epical stems of Phyllanthus
niruri L. (Euphorbiaceae): Part 2. Journal of
Ethnopharmacology. 2004; 95:399-404.

8. Etta Hannah. Short Communication Effects of
Phyllanthus amarus on litter traits in albino rats.
Scientific Research and Essay. 2008; 3(8):370372.

9. Jain N, Kumar AS, Shefali S, Preet SSK, Kumar S.
SCAR Markers for Correct Identification of Phyllanthus
amarus, P. fraternus, P. debilis and P. urinaria used in
Scientific Investigations and Dry Leaf Bulk Herb Trade.
Planta Med. 2008; 74:296-301.

10. Adedapol AA, Adegbayibil AY, Emikpe BO. Some
Clinicopathological ~Changes associated with the
Aqueous Extract of the Leaves of Phyllanthus amarus in
Rats. Phytother. Res. 2005; 19:971-976.

11. Ishimaru K, Yoshimatsu K, Yamakawa T, Kamada H,
Shimomura K. Phenolic constituents in Tissue Cultures
of Phyllanthus niruri. Phytochemistry. 1992; 31(6):2015-
2018.

12. Obianime AW, Uche FI. The Phytochemical constituents
and the effects of methanol extracts of Phyllanthus
amarus leaves (kidney stone plant) on the hormonal
parameters of Male guinea pigs. J. Appl. Sci. Environ.
Manage. 2009; 13(1):5-9

13. Yeap LF, Wong H. Phyllanthusiin D, An Un usual
Hydrolysable Tannin from Phyllanthus amarus.
Phytochemistry. 1992; 31(2):711-713.

14. Calixto JB, Santos ARS, Cechinel VF, Yunes RA. A
Review of the Plants of the Genus Phyllanthus: Their
Chemistry, Pharmacology, and Therapeutic Potential.
Res Rev. 1998; 18(4):225-258.

15. Charak Sambhita, KashinathSastri, Chaukhambha Bharti
Academy, Varansi, Reprint, 2013.

<82 >


https://academicjournal.ijraw.com/

IJRAW

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Dravyaguna-vijnana, P.V. Sharma, Chaukhabha Bharti
Academy, Varanasi Reprint. 2015; 2:640.

Adedapo AA, Adegbayibil AY, Emikpe BO. Some
Clinicopathological Changes associated with the
Aqueous Extract of the Leaves of Phyllanthus amarus in
Rats. Phytother. Res. 2005; 19:971-976.

Itoro E, Ukana D, Ekaete D. Phytochemical Screening
and Nutrient Analysis of Phyllanthus Amarus. Asian
Journal of Plant Science and Esearch, 2013:3:116-122.
Shastry KN. Charaka samhita, Commentary. Varanasi:
C. Haukhambha Vidya Bhavan; c1970.

Murugaiyah V, Chan KL. Mechanisms of
antihyperuricemic effect of Phyllanthus niruri and its
lignin constituents. Journal of Ethnopharmacology. 2009;
124:233-239. https://doi.org/10.1016/j.jep.2009.04.026
Alves MDC, Pereira DE, Bido RDCDA, Freitas JCR,
Santos CPFD, Soares JKB. Effects of the aqueous extract
of Phyllanthus niruri Linn during pregnancy and
lactation on neurobehavioral parameters of rats’
offspring. Journal of Ethnopharmacology. 2021; 270:1—
12. http://doi.org/10.1016/j.jep.2021.113862

Patel JR, Tripathi P, Sharma V, Chauhan NS and Dixit
VK. Phyllanthus Amarus: Ethnomedicinal Uses,
Phytochemistry and Pharmacology: A Review. Journal of
Ethnopharmacology, 2011:138:286-313.
https://www.sdach.ac.in/about-dravyaguna-
vigyan/dravyaguna-vigyan-blogs/bhumyamalaki/
Ayurvedic pharmacopeia of India. volume 1 Page no-
148-150.

Igwe CU, Nwaogu LA, Ujuwondu CO. Assessment of
the hepatic effects, phytochemical and proximate
compositions of Phyllanthus amarus. Afiican Journal of
Biotechnology. 2007; 6(6):728-731.

Theerakulpisu P, Kanawapee N, Maensiri D, Bunnag S,
Chantaranothai P. Development of species-specific
SCAR markers for identification of three medicinal
species of Phyllanthus. Journal of Systematics and
Evolution. 2008; 46(4):614-621.

Bagalkotkar G, Sagineedu SR, Saad] MS.
Phytochemicals from Phyllanthus niruri Linn. and their
pharmacological properties, J Pharm Pharmacol. 2006;
58(12):1559-70. Calixto.

Tripathi S, Shukla M, Tiwari C, Upadhyay B. Evaluation
of the Role of Vega-Vidharan (Suppression of Natural
Urges) In the Aetiology of Psychosomatic Diseases.
Ancient Science of Life. 1981; 1(2):83-93.
https://scialert.net/fulltext/?doi=ijp.2011.40.45.

Bavarva JH, Narasimhacharya AVRL. Comparative
Antidiabetic, Hypolipidemic, and Antioxidant Properties
of Phyllanthus niruri in Normal and Diabetic Rats.
Pharmaceutical Biology. 2007; 45(7):569574.

Moshi MJ, Lutale JJK, Rimoy GH, Abbas ZG, Josiah
RM, Swai ABM. The Effect of Phyllanthus amarus
Aqueous Extract on Blood Glucose in Non-insulin
Dependent Diabetic Patients. Phytother. Res. 2001;
15:577580.

Nwanjo HU, Oze G, Okafor MC, Nwosu D, Nwankpa P.
rotective role of Phyllantusniruri extract on serum lipid
profiles and oxidative stress in hepatocytes of diabetic
rats. African Journal of Biotechnology. 2007; 6(15):1744-
1749.

Raphael KR, Sabu MC, Kuttan R. Hypoglycemic effect
of methanol extract of Phyllanthus amarusSchum. and
Thonn. On alloxan induced diabetes mellitus in rat and its

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

<83>

https://academicjournal.ijraw.com

relation with antioxidant potential. Indian Journal of
experimental Biology. 2002; 40:905-909.

Nwanjo HU, Oze G, Okafor MC, Nwosu D, Nwankpa P.
rotective role of Phyllantusniruri extract on serum lipid
profiles and oxidative stress in hepatocytes of diabetic
rats. African Journal of Biotechnology. 2007; 6(15):1744-
1749.

Khanna AK, Rizvi F, Chander R. Lipid lowering activity
of Phyllanthus niruri in hyperlipemic rats. Journal of
Ethnopharmacology. 2002; 82:1922.

Jagtap S, Khare P, Mangal P, Kondepudi KK, Bishnoi M,
Bhutani KK. Protective effects of phyllanthin, a lignan
from Phyllanthus amarus, against progression of high fat
diet induced metabolic disturbances in mice. RSC
Advances. 2016; 6(63):58343-53.

Umbare RP, Mate GS, Jawalkar DV, Patil SM, Dongare
SS.  Quality evaluation of Phyllanthus amarus
(Schumach) leaves extract for its hypolipidemic activity.
Biology and Medicine. 2009; 1(4):28-33.

Murugaiya V, Chan KL. Mechanism  of
antihyperuricemic effect of Phyllanthus niruri and its
lignan constituents. Journal of Ethnopharmacology.
2009; 124:233-239.

Barros ME, Schor N, Boim MA. Effects of an aqueous
extract from Phyllanthus niruri on calcium oxalate
crystallization in vitro. Urol Res. 2003; 30:374-379.
Nishiura JL, Campos AH, Boim MA, Heilberg IP, Schor
N. Phyllanthus niruri normalizes elevated urinary
calcium levels in calcium stone forming (CSF) patients.
Urol Res. 2004; 32:362-366. 28

Bhattacharjee R, Sil PC. Protein isolate from the herb,
Phyllanthus niruri, protects liver from acetaminophen
induced toxicity. Biomedical Research. 2006; 17(1):75-
79.

Sabir SM, Rocha JBT. Water extractable phytochemical
from Phyllanthus niruri exhibit distinct in vitro
antioxidant and in vivo hepatoprotective activity against
paracetamol induced liver damage in mice. Food
chemistry. 2008; 111:845-851.

Renuka MR, Rahim S. Hepatoprotective Effect of
Phyllanthus niruri Aqueous Extract on Paracetamol
Induced Stress in the Fish Anabas Testudineus.
Bhattacharjee R, Sil PC. Protein Isolate from the Herb
Phyllanthus niruri Modulates Carbon Tetrachloride-
Induced Cytotoxicity in Hepatocytes. Toxicology
Mechanisms and Methods. 2007; 17:41-47.

Harish R, Shivanandappa T. Antioxidant activity and
hepatoprotective potential of Phyllanthus niruri. Food
Chemistry. 2006; 95:180-185.

Igwe CU, Nwaogu LA, Ujuwondu CO. Assessment of
the hepatic effects, phytochemical and proximate
compositions of Phyllanthus amarus. African Journal of
Biotechnology. 2007; 6(6):728-731.

Pramyothin P. Ngamtin C, Poungshampoo S,
Chaichantipyuth C. Hepatoprotective activity of
Phyllanthus amarus Schum. et. Thonn. Extract in ethanol
treated rats: in vitro and in vivo studies. Journal of
Ethnopharmacology. 2007; 114:169-173.

Krithika R, Mohankumar R, Verma RJ, Shrivastav PS,
Mohamad IL, Gunasekaran P, Narasimhan S. Isolation,
characterization and antioxidative effect of Phyllanthin
against CCl4-induced toxicity in HepG2 cell line.
Chemico-Biological interractions. 2009; 181:351-358.
Yadav NP, Pal A, Shanker K, Bawankule DU, Gupta
AK, Darokar MP, Khanuja SPS. Synergistic effect of


https://academicjournal.ijraw.com/

IJRAW

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

silymarin and standardized extract of Phyllanthus amarus
against CCl4-induced hepatotoxicity in  Rattus
Norvegicus. Phytomedicine. 2008; 15:1053-1061
Cimanga RK, Tona L, Luyindula N, Mesia K,
Lusakibanza M, Musuamba CT, Aspers S. De Bruyne T,
Van Miert S, Hermans N, Totte J, Pieters L, Lietinck AJ.
Invitro anti plasmodial activity of callus culture extracts
and fractions from fresh epical stems of Phyllanthus
niruri L. (Euphorbiaceae): Part 2. Journal of
Ethnopharmacology. 2004; 95:399-404.

Komuraiah A, Bolla K, Rao KN, Ragan A, Raju VS,
Charya MAS. Antibacterial studies and phytochemical
constituents of South Indian Phyllanthus species. African
Journal of Biotechnology. 2009; 8(19):4991-4995.
Mazumder A, Mahato A, Mazumder R. Antimicrobial
potentiality of Phyllanthus amarus against drug resistant
pathogens. Natural Product Research. 2006; 20(4):323-
326

Kassuya CAL, Sylvestre AA, Lucia VGR, Calixto JB.
Anti-allodynic and antioedematogenic properties of
extract and lignans from Phyllanthus amarus in model of
persistent inflammatory and neuropathic pain. European
Journal of Pharmacology. 2003; 478:145-153.

Santos ARS, Filho VC, YUNES RA, Calixto JB.
Analysis of the Mechanisms Underlying the
Antinociceptive Effect of the Extracts of Plants from the
Genus Phyllanthus. Gen. Pharmac. 1995; 26(7):1499150.
Raphael KR, Kuttan R. Inhibition of experimental gastric
lesion and inflammation by Phyllanthus amarus extract.
Journal of Ethnopharmacology. 2003; 87:193-197.
57.Iizuka T, Nagai M, Taniguchhi A, Moriyama H, Hoshi
K. Vasorelaxant Effects of Methyl Brevifolincarboxylate
from the Leaves of Phyllanthus niruri. Biol. pharm. Bull.
2006; 29(1):177-179.

58.Putakala M, Gujjala S, Nukala S, Bongu SB,
Chintakunta N, Desireddy S. Cardioprotective effect of
Phyllanthus amarus against high fructose diet induced
myocardial and aortic stress in rat model. Biomedicine &
Pharmacotherapy. 2017; 95:1359-68.

59Yao AN, Kamagat¢ M, Amonkan AK, Chabert P,
Kpahé F, Koffi C, Kouamé MN, Auger C, Kati-Coulibaly
S, Schini-Kerth V, Die-Kakou H. The acute diuretic
effect of an ethanolic fraction of Phyllanthus amarus
(Euphorbiaceae) in rats involves prostaglandins. BMC
complementary and alternative medicine. 2018; 18(1):94.
Udupa A, Sanjeeva Benegal A. et al. Diuretic activity of
Phyllanthus niruri (Linn.) in rats. Health. 2010; 2:511-
512. doi: 10.4236/health.2010.25076.

Adeneye AA, Senebo AB. Protective effect of aqueous
leaf and seed extract of Phyllanthus amarus on
gentamicin and acetaminophen induced nephrotoxic rats.
Journal of Ethnopharmacology. 2008; 111:318-323.
Reddy GS, Raparla LP, Reddy GR, Charan DV.
Evaluation of Nephroprotective Activity of the
Methanolic Extract of Phyllanthus niruri (Family-
Euphorbiaceae). International Journal of Pharmaceutical
and Phytopharmacological Research. 2017; 4(5):276-80.
Peters DE, Omeodu SI, Tege EB. Effect of ethanolic
leaves extract of phyllanthus amarus on cisplatin induced
nephrotoxicity in albino rats. Journal of Applied Sciences
and Environmental Management. 2015; 19(4):811-6.
Obianime AW, Uche FI. The comparative effects of
methanol extract of Phyllanthus amarus leaves and
Vitamin E on the Sperm parameters of Male guinea pigs.
J. Appl. Sci. Environ. Manage. 2009b; 13(1):37-41.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

<84>

https://academicjournal.ijraw.com

Etta Hannah. Short Communication Effects of
Phyllanthus amarus on litter traits in albino rats.
Scientific Research and Essay. 2008; 3(8):370-372.

Rao MV, Alice KM. Contraceptive Effects of
Phyllanthus amarus in Female Mice. Phytother. Res.
2001; 15:265-267.

Rao MV, Shah KD, Rajani M. Contraceptive Effects of
Phyllanthus amarus Extract in the Male Mouse (Mus
musculus). Phytotherapy Research. 1997; 11:594-596.
Obianime AW, Uche FI. The Phytochemical constituents
and the effects of methanol extracts of Phyllanthus
amarus leaves (kidney stone plant) on the hormonal
parameters of Male guinea pigs. J. Appl. Sci. Environ.
Manage. 2009; 13(1):5-9.

Shakil NA, Pankaj Kumar J, Pandey RK, Saxena DB.
Nematicidalprevylatedflavonones  from  Phyllanthus
niruri. Phytochemistry. 2008; 69:759-764.

Bavarva JH, Narasimhacharya AVRL. Comparative
Antidiabetic, Hypolipidemic, and Antioxidant Properties
of Phyllanthus niruri in Normal and Diabetic Rats.
Pharmaceutical Biology. 2007; 45(7):569-574.
Bhattacharjee R, Sil PC. Protein Isolate from the Herb
Phyllanthus niruri Modulates Carbon Tetrachloride-
Induced Cytotoxicity in Hepatocytes. Toxicology
Mechanisms and Methods. 2007; 17:41-47.

Harikumar KBN, Kuttan R. An extract of Phyllanthus
amarus protects Mouse chromosome and intestine from
radiation induced damages. J Radiat. Res. 2007; 48:469-
476.

Guha G, Rajkumar V, Ashok RK, Mathew L. aqueous
extract of Phyllanthus amarus inhibits chromium (VI)
induced toxicity in MDA-MB-435S cells. Food and
chemical toxicology. 2010; 48:396-401.

Lim YY, Murtijaya J. Antioxidant properties of
Phyllanthus amarus extracts as affected by different
drying method. LWT. 2007; 40:1664-1669.

Harish R, Shivanandappa T. Antioxidant activity and
hepatoprotective potential of Phyllanthus niruri. Food
Chemistry. 2006; 95:180-185.

Krithika R, Mohankumar R, Verma RJ, Shrivastav PS,
Mohamad IL, Gunasekaran P, Narasimhan S. Isolation,
characterization and antioxidative effect of Phyllanthin
against CCl4-induced toxicity in HepG2 cell line.
Chemico-Biological interractions. 2009; 181:351-358.
Nwanjo HU, Oze G, Okafor MC, Nwosu D, Nwankpa P.
rotective role of Phyllantus niruri extract on serum lipid
profiles and oxidative stress in hepatocytes of diabetic
rats. African Journal of Biotechnology. 2007; 6(15):1744-
1749.

Raphael KR, Sabu MC, Kuttan R. Hypoglycemic effect
of methanol extract of Phyllanthus amarus Schum. and
Thonn. On alloxan induced diabetes mellitus in rat and its
relation with antioxidant potential. Indian Journal of
experimental Biology. 2002; 40:905-909.

Renuka MR, Rahim S. Hepatoprotective Effect of
Phyllanthus niruri Aqueous Extract on Paracetamol
Induced Stress in the Fish Anabas Testudineus.

Sarkar MK, Sarkar K, Bhattacharjee R, Chatterjee M, Sil
PC. Curative role of the aqueous extract of the herb,
Phyllanthus niruri, against nimesulide induced oxidative
stress in murine liver. Biomedical Research. 2005;
16(3):171-176.

Jeena KJ, Joy KL, Kuttan R. Effect of Emblica
officinalis, Phyllanthus amarus and Picrorhiza Kurroa on


https://academicjournal.ijraw.com/

IJRAW https://academicjournal.ijraw.com

N-nitrosodiethylamine induced hepatocarcinogenesis.
Cancer Letters. 1999; 136:11-16.

81. Rajesh Kumar NV, Joy KL, Kuttan G, Ramsewak RS,
Nair MG, Kuttan R. Antitumour and anticarcinogenic
activity of Phyllanthus amarus extract. Journal of
Ethnopharmacology. 2002; 81:17-22.

82. Raphael KR, Ajith TA, Joseph S, Kuttan R. Anti-
Mutagenic Activity of Phyllanthus amarus Schum &
Thonn In vitro as Well as In vivo. Teratogenesis,
Carcinogenesis, and Mutagenesis. 2002; 22:285-291.

83. Raphael KR, Sabu MC, Kumar KBH, Kuttan R.
Inhibition of N-Methyl N’-nitro-N-nitrosoguanidine
(MNNG) Induced Gastric Carcinogenesis by Phyllanthus
amarus Extract. Asian Pacific Journal of Cancer
Prevention. 2006; 7:299-302.

84. Sripanidkulchai B, Tattawasart U, Laupatarakasem P,
Vinitketkumneun U, Sripanidkulchai K, Furihata C,
Matsushima T. Antimutagenic and anticarcinogenic
effects of Phyllanthus amarus. Phytomedicine. 2002;
9:26-32.

85. 86. Thippeswamy et al. In-vivo experiments suggest that
pre-treatment of mice with aqueous extract of P. niruri
protected the myocardium from the toxic effects of
doxorubicin

87. Kamruzzaman, Hakim MD, ObydulHoq. A review on
ethnomedicinal, phytochemical and pharmacological
properties of Phyllanthus niruri. Journal of Medicinal
Plants Studies. 2016; 4(6):173-180.

88. Dahanayake, Jeevani Maheshika, Pathirage Kamal
Perera, Priyadarshani Galappaththy, and Menuka
Arawwawala. A mini review on therapeutic potentials of
Phyllanthus  niruri L." Trends in Phytochemical
Research. 2020; 4(3):101-108.

89. Sen A, Batra A. Determination of Antimicrobial
Potentialities of Different Solvent Extracts of the
Medicinal Plant: Phyllanthus Amarus Schum. And
Thonn. International Journal of Green Pharmacy, 2012,
6:50-56.

90. Nworu CS et al. The effects of Phyl-lanthusniruri
aqueous extract on the activation of murine lymphocytes
and bone marrow-derived macro-phages. Immunol Invest
2010; 39:245-267.

91. Nworu CS et al. Aqueous extract of Phyllanthus niruri
(Euphorbiaceae) enhances the phenotypic and functional
maturation of bone marrow-derived dendritic cells and
their antigen-presentation function. Immunopharmacol
Immunotoxicol. 2010; 32: 393-401.

<85>


https://academicjournal.ijraw.com/

