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ABSTRACT

The genus of Phyllanthus (Euphorbiacae) is widely distributed and pos-
sesses diverse morphological characters. A number of plants have been
used in the treatment of many ailments. A lot of work has been done on
pharmacological and phytochemical aspects, and a number of chemical
constituents have been isolated by various workers. In the present article,
we have reviewed the work done on the plants namely P.amarus, P.niruri,
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P.fraternus. Pmaderaspatensis, P.emblica, P.debelis, P.acidus, P.urinaria,
P.sellowianus, P.stipulatus, P.corcovadensis, P.chamaecristoides,
P.caroliniensis, Ptenellus, P.orbiculatus, P.acuminatus, P.myrtifolius,
P.discoides, P.virgatus and Pmummuariifolius possessing different bio-
logical activities namely antihepatotoxic, anti-HIV, anticarcinogenic, anti-
inflammatory etc. with special emphasis on antihepatotoxic activity.
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INTRODUCTION

The genus Phyllanthus (Euphorbiacae) possesses
diverse pharmacol ogicd properties, someof themfind
useintheindigenous system of medicing*#24, For
example, injaundiceor other liver aillmentsin generd,
severa drugssuch asHepex, Liv 52, Vimliv, Nirocil,
Livocin, Livcure, Livol etc. wherein Phyllanthusplants
have been used. There are about 25 Phyllanthus spe-
cieshaving hepatoprotectiveactivity, someof them pos-
sess significant activity such asP.amarus, P. niruri,
Pfraternus. Pmaderaspatensis, P.emblica, P.debelis,
P.acidus, P.urinaria, P.sellowianus, P.stipulatus,
P.corcovadensis, P.chamaecristoides, P.caroliniensis,
P. tenellus, P.orbiculatus, Pacuminatus, P.myrtifolius,
P.discoides, Pvirgatus and Pmummuariifolius. Phy-
tochemical studiescarried out ontheseplantshavere-

ported anumber of compoundsincludingakaoid, fla-
vonoid, lignanand terpeneetc. Themorphologicd, bio-
logica and phytochemical aspectsof the various spe-
ciesof the genus have been described here.

Phyllanthus amarus
Morphological characters

Erect annud herbs, 10-60cmtdl; mainstemsmple
or branched, terete, smooth, or scabridul ousin younger
parts. Cataphylls: Stipules1.5-1.9mm long, deltoid-
acuminate. Deciduous branch lets 1.5-14cm long,
subterete, smooth, or afew lower nodes sometimes
scabridulouswith 13-30 distichous|eaves. L eaves: 3-
11x1.5-6mm, dliptic-oblong, obovate-oblong, or even
obovate, obtuse, or minutely apicul ate a apex, obtuse
or dlightly in equilateral at base; petioles 0.3-0.5mm
long; stipules0.8-1.1mm long. Triangul ar-acuminate.
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Flowers: Flowersin auxiliary unisexual and bisexual
cymuleson deciduousbranch lets; proximal 2-3 axils
with unisexual cymulesof (1-) 2(-3) maleflowers; dl
succeeding axilswith bisexua cymules, each congsting
of Imadeand 1femde, or 2(-3) maesand 1 femde, or
1 mdeand 2(-3) femdeflowersor combinationsthereof.
Maleflowers. Pedicelsat anthesscalmmlong. Ca
lyx lobes5 (rarely 6), subequal, each ca0.7x0.3 mm,
elliptic or oblong-elliptic and abruptly acute at apex,
hyaline, with unbranched midrib. Disc segments 5,
roundish. Stamens3 (rardy 2): filamentsconnateinto a
column 0.2-0.3 mm high: anthers sessileatop the col-
umn, dehiscinglongitudinaly. Femaleflower s pedicds
0.8-1 mmlong, obtusely 4-gonous, dilated above, ca
1.5mminfruits. Calyx lobes5 (rarely 6), subequal, ca
0.6x0.25mm ca1.0x0.3mminfruits, ovate-oblong, or
oblong, acuteat apex: mid-seplineband green, about a
third broad, margin hyaline. Discflat, deeply 5-1obed,
|obes sometimestoothed at apex. Styles 3, free, more
or lessspreading, shallowly bifid at apex; armsdiver-
gent. Capsules ca 1.8mm across, oblate, rounded.
Seedsca0.9mm long, triangular with 6-7 longitudinal
ribsand numerous minutetransverse straieon back!?.

Biological properties

It isone of the most important medicinal plants,
used asatraditiona medicineiniIndia, and elsewhere3.
Entireplantisusedin Indiatotreat hepatitis, dysentery,
irritating sores” and jaundice®. Itisused in Tanzania
for non-insulin dependent diabetesmellitus(NIDDM).
Theagueousextract of theaerid partisdrunk and leaves
arechewed againgt persistent cough and leavesareused
for somached®.

Liver disease

Therearefive hepatitisvirusesknowsas hepatitis
virusessuch ashepatitisA virus (HAV), hepatitis B vi-
rus(HBV), HCV, HDV and HEV. Based on substan-
tial body of dataHBYV hasbeen proved asamgjor vira
pathogen producing chronicity inliver diseasd.

Severa authors namely Sankaran®, Sundaravalli
et a.[® have shown the effect of certain indigenous
preparations, which have Phyllanthus amarusas one
of their ingredientsto beuseful intrestment of undiffer-
entiated vira hepatitispatients. Thefirst ever designed
invitro antiviral study on Phyllanthusniruri against
any hepatitisviruswith (HBV) asmode wasreported
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by Thyagaragjani*® from India(madras). Subsequently
Thygargan et d .Y have shownthewholeplant extract
of Pniruri from severd solventsbrought about binding
of surface antigen (HbsAg). These plantswerelater
identified by Unander asP.amarus.

Venkatesvaran et d.*4 and Blumberg et d . have
shown that aqueous extract of P.amarus bound the
surfaceantigen of HBV invitro, haveinhibited thevira
DNA polymerase (DNA p) of HBV and vira wood-
chuck hepatitisvirus (WHV) invitro a 50% inhibitory
concentration (1C_) of 59 and 140ug respectively; the
IC,, valuesfor calf thymus DNA was 115ug/ml and
DNAP’sof Escheria coli ranged from 120-460g/ml.
When adminigteredi.p. toWHYV infected woodchucks,
acutdy infected animalslost theviral surface antigen:
the surface antigen titer dropped in somechronicaly
infected animal swas|ower than theuntreated controls.
P.amarus extract is significant against both in acute
hepatitis B and against chronic HBV carrierd®.

Inadinicd trid, carriersof HBV weretreated with
apreparation of the plant P.amarusfor 30 days. 59%
treated patient had | ost hepatitis B surfaceantigen when
treated 15-20 daysafter the end of thetreatment com-
pared with only 4% placebo treated controls. Some
subjectshave been followed for up to 9 months. Inno
case hasthe surface antigen returned®,

Theextract of Pamarushasbeen showntoinhibit
the DNA polymerase of HBV and woodchuck hepati-
tisvirus(WHV) invitrol*®. Thedifferent fractionsas
hexane, chloroform, butanol and agueous extract of
P.amaruswere tested for in vitro effects on HbsAg,
HbeAgand HBV-DNA inserum samples. Theextracts
wereeffectiveagainst HBV antigens. Thebutanol ex-
tract being the most potent!*”.

Aqueousextract of Pamaruswasobservedtoin-
hibit theinteraction between HbsAg/HbeAg and cor-
responding antibodi es suggesting Anti-Hbe-like activ-
ity and an effect on HBV-DNA. It d'soinhibited the
secretion of HbsAgfromAlexander cell line(ahuman
hepatocellular derived cell lineinvitro) for aperiod of
48 hrsat aconcentration of 1Img/ml onasingledose.
This experiment proved the Anti-HBV property of
Pamarusat cellular level and further confirmsitsben-
eficia useinthetreatment of acuteand chronic hepati-
tisB and hedthy carriersof HBV8.,

P.amarus® inhibited HBV polymerase activity,
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decreased episomal hepatitisB virusDNA content and
suppressed virusre easeinto culture medium. We use
G26 hepatitisB virustransgenic mice, which produce
serum HbsAg but neither HbcAg nor virion particle.
When P.amaruswas administered to transgenic mice
hepatitisHbsAgmMRNA level sdecreased indicating tran-
scriptional or post transcriptional down regul ation of
transgene. Disruption by Pamarusof HBV polymerase
activity mRNA transcription and replication supports
itsroleasan antivira agent.

It suppressed? HBV mRNA transcriptioninvitro
and exhibited thergpeutic potentia inchronicHBV car-
riers. Mechanism of actioninvolveinhibition of HBV
enhancer | activity to identify inhibition liver enriched
cdlular transcription factorswerein HuH-7 cells. The
C/EBP aphaand beta, as well asHNF-3 aphaand
betatranscription factorssignificantly unregul ated the
HBV enhancer | activity. In contrast co transfaction of
HNF-1 aphaor betahad no effect upon HBV enhancer
| activity, whereasHNF-3 a phaor betamediated up
regulation of HBV enhancer | wasunaffected. Pamarus
suppresses hepatitis B virusby interrupting interaction
between HBV enhancer and cdllular transcription fac-
tors. It also demonstrated to suppressthe HbsA g ex-
pressionin human hepatomacell, which wassuggested
to contributetheantivira activity invivo?Y,

Itscompound hasremarkable effect for chronic
vira hepatitisintherecovery of liver functionandinhi-
bition of thereplication of HBV?. Niujz and co-work-
ersd so demonstrated the efficacy of Pamarusto eradi-
cate duck hepatitis B virusreplicationin vivo?, Its
efficacy wasevauated in paralldl to another drug es-
sentialsin acute HBV group, P.amar ustreated patient
recovered faster than the essential treated group. In
Thailand, it was demonstrated to possessminimal ef-
fect on eradication of HbsAgfrom Thai adult asymp-
tomatic chronic carriers®.

Anti HIV activity

Theagueous/ad cohalic extract blocksHIV-1 attach-
ment and the HIV-1 enzymesintegerase, reversetran-
scriptase and proteaseto different degrees?27,

Anticarcinogenicactivity

Theextract reversibly inhibited cellular prolifera
tion and suppressed HbsAg production in cultured
hepatoma cell line Hep A28, Aqueous extract of

P.amar us exhibited potent anticarcinogenic activity
against 20-methyl cholanthrene (20 M C) induced sar-
comadeve opment and increased the survival of tumor
harboring miceé?. Pamarus extract inhibited gastric
carcinogenes sinduced by N-methyl N’-nitro-N-nitroso
guanidine(MNNG)&=,

Ant mutagenic and Antigenotoxic activity: Aqueous
extract of Pamarus possessed antimutagenic and
antigenotoxic properties. It was examined using the
bacterial preincubation mutation assay andinvivo d-
kalinedilution method for DNA singlestrand bresksin
hamster liver cdlg%Y. Antigenotoxic property waseva u-
ated using theroot meristem of viciafaba L asthein
Vivo test system!®2,

I nsecticidal activity

Ethanolic root extract of P.amarus possessed sig-
nificant insecticidd activity against T.castaneun™3.

On reproductive organs: The agueous crude ex-
tract of Pamarusand E.hirta caused varying degrees
of teticular degeration aswell asreductioninthemean
seminiferroustubular diameter (STD) inthetreated
ratg4.

Hexane extract of Pamarusproducesantialloynia
and antiedemain two mode sof inflammatory and neu-
ropathic paint!.

Hypoglycemic activity

Methanolic extract of Pamaruswasfoundto have
antioxidant activity and hypoglycemic effect. Theex-
tract reduced theblood sugar inaloxan diabeticratsat
4" hr by 6% at adoselevel of 200mg/kg body wt and
18.7% at a concentration of 100mg/kg body wt con-
tinued administration of extract for 15 days produced
significant reductioninblood sugart®.

Anti-inflammatory activity

P.amarushas anti-inflammatory potentia by inhi-
bition of endotoxin-induced nitric oxide synthatase,
COX-2 and cytokines via the NF- Kappa B path-
way®. Methanolic extract at a dose of 50, 200 and
1000 mg/kg body wt significantly inhibited gastric le-
sions, induced by intragastric administration of abso-
|ute ethanol (8ml/kg). Agueousand methanolic extract
of P.amarus produced aninhibition of rat paw edema
upto 42% compared to control in 3 hr and continued
upto 8 hrt8, The extract of P.amarus 100(mug/ml)
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decreased thespecifichinding of [(3) H]- PAFinmouse
cerebra cortex membranesand showed anti-inflam-
matory activity™,

Contraceptiveeffects

Antifertility effectsof andcohol extract of thewhole
plant, Pamarusat adose of 100mg/kg body wt for 30
days oraly was investigated in cyclic adult female
mice“d,

P.amarusextract wasfound to inhibit cytochrome
P450 enzyme both in vivo aswell asin vitro“?.

Antimicrobia potentiaity of methanolic extract of
P.amarus against drug resistant pathogens was ob-
served™, Anti-diarrheal and gastro intestinal protec-
tive potentia sof aqueousextractsof leavesof Pamarus
wereinvestigated in mice*?. It showed diuretic, hy-
potensiveeffect and hypoglycemic effect’*d, Itshexane
extract wasfound to haveinhibitory effect on a-amy-
lasd“l, 1t al so showed radioprotective effect!*s),

Phytochemical aspects

| sol ated compoundsniranthin exhibited anti-inflam-
matory and antiallodynic actions, which are probably
mediated throughits direct antagonistic action onthe
PAF receptor binding sites®!. Two new securinegetype
alkaloidsisobubbialine (1) and epibubbialine (2) and
three known akaloid phyllanthine, securinine and
norsecurininewereisolated“!. Two new secosterols
named as amarosterol-A (3) characterized as 13, 14-
Seco-gigma5(6), 14(15)-diene-3-a-ol and amarosterol
-B (4) characterized as 13, 14-seco-stigma 9(11),
14(15)-diene-3-a-ol wereisolated from whol e plant”.

Phyllanthus niruri
Morphological characters

Itisan erect annual herb, leafy shoot islessthan 5
cmlong, acute and terete and flower bears6tepalsin

A &,

(Isobubblallne) (Eplbubblaune)
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3)
(Amarosterol-A)

two whorlsof threeeach, distributed in Tropical Asia
from Indiato Malaysid“®.

Biological properties

The plants are used in the indigenous system of
medi cine such asayurveda, which describesitsusein
bronchitis, leprosy, anemia, urinary discharge, asthma,
diureticand menorragia. Unani system of medicinepre-
scribed it for sore and chronic dysentery, intubercular
ulcerswounds bruises scabiesringworm etc. fresh root
issaidto beexcelent remedy for jaundiced,

Severa preparations such as Nirocil, Liv-52,
Hepex, Livosn, Vimliv, Lival, etc arebeing used inthe
traditional system of medicineand thesehaveP.niruri
asoneof themagjor ingredientsand are reported to be
successful inthetreatment of jaundiceand liver cirrho-
Ss
Urolithiasis

P.niruri known as stone breaker. Aqueous extract
of Pniruri inhibit Calcium oxal ate crystallizationin
vitro™. Itisused for thetreatment of urolithiasisand
asoinhibitedin vivo model 55,

Antiplasmodial activity

Theinvitroandinvivo antiplasmodial activity of
the ethanolic and dichloromethane extract aswell as
thetoxicity of the lyophilized agueous extract from
Pniruri wasreported®. Dichloromethanefraction (rich
in terpenic constituent) of ethanolic extract of callus
cultureexhibited higher activity thanitsisoamyl fraction
richinflavonoid®".

Antihepatitisactivity

Fresh roots have been reported to be potent rem-
edy for jaundice®™. It showed potency against hepati-
tisB virug™. Extract showed potential therapeutic ac-
tioninthemanagement of heptitisB®.

S
(Amarosterol-B)
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Hepatopr otectiveactivity

Thehexaneisolated fractionsof Pniruri havebeen
reported to be hepatoprotective against carbon tetra-
chloride and gd actosamineinduced cytotoxicity inpri-
mary cultured rat hepatocytes®Y. Isolated fraction pro-
tected liver from nimesulideinduced oxidative stress®.

Anti HIV

Pniruri inhibit HIV-1 RT84_ |t showed antican-
cerl® antidiabetic®, analgesic® and lipid lowering
activity®d, Anaqueousinfusion of thewholeplant, which
isatypical preparation, isemployed as astomachic,
aperitive, antispasmodic, laxative, diuretic, and carmi-
nativeaga ngt condtipation, fever indudingmdaria, hepa:
titis B, dysentery, gonorrhea, syphilis, tuberculosis,
cough, diarrhea, and vaginitig®™. It inhibitsavian my-
eloblastos svirusreversetranscriptasg ™.

Phytochemical aspects

It showed the presence of number of alkaloids,
triterpenes, flavonoides, lignans, tannins, glycosidesand
somesteroidal substances.

Terpenes: Anacyclictriterpene(3, 7, 11, 15, 19, 23-
hexamethyl-2Z, 6Z, 10Z, 14E, 18E, 22E-tetracohexen-
1-0l)["2 (5) hasbeen isolated from the hexane extract
of the plant. Three euphane triterpenoides viz.
phyllanthenal (6), phyllanthenone (7), phyllantheol (8)
and an acyclic diterpene, trans-phytol have beeniso-
lated from the hexane extract(™.

Alkaloids: It showed the presence of alkaloid in
methanolic extract and isolation of ent-norsecurinine(9)
and tetrahydro ent- securinind™ hasbeen reported from
methanolic extract of wholeplant. Twomoreakaoids
norsecurinine (10) and securinine (11) have beeniso-
lated™!. Threesecurininetypeakal oidshavebeeniso-
lated from chloroform extract, viz. 4-methoxy dihydro
norsecurinine (12), 4-methoxy tetrahydro securinine (13)
and 4-hydroxy securining™ (14) aongwith e ght known
akdoidslike securinineand norsecurinind™, dihydro
securinine, tetrahydro securinine, securinol-A, securinol -
B8, phyllanthind™, alosecurining®,

Flavonoids: A number of flavonoidslike quercetin,
guerditrin, isoquercitrin, asragdin, rutin®, kaempferol -
4'-rhamnopyranosi de, eridictyol-7-rhamnopyranoside,
3,5,7-trihydroxy flavanol-4'-o-a-L-(-) rhamnopy
ranoside®?(15), fisetin-4'-glucopyranoside® (16) etc
have been reportedinthe plant.

e Review

Glycosides: It showed the presence of niruriside®!
(17), nirurin (18) and nirurinetini® (19), inmethanolic
extract.

Serols: A new phthalic acid bis-ester, named as
phyllester (20) together with B-sitosterol,
dotriacontanoic acid and arare sterol, 24-isopropyl
cholesterol have beenisolated from thehexane extract
of theaeria partd®.

Lignans A new new lignan, nirphyllin (21), established
as 3,3',5,9,9'-pentamethoxy-4-hydroxy-4',5-
methylenedioxylignan and neolignan phylInirurin (22)
established as 3,4-methylene dioxy-5'-methoxy-9'-
hydroxy-4', 7-epoxy-8,3'-neolignan havebeen isolated
from n-hexaneextract of dried aerid partsof the plant®.
Seven lignanshavebeenisolated aslintetralin® 1 (23),
isolintetralint® (24), hypophyllanthini®92 (25),
nirtetrain®% (26), niranthin®®, phyllanthin®% (27)
and honikin®¥ from the ethanol extract of P.niruri
growing in Taiwan. Theantihepatotoxicity of plant was
found to be dueto the presence of lignansand acyclic
compounds. Theunusua secolignan (28) and two new
hydroxylignan asseco-isolariciresnol trimethylether (29)
and hydroxy niranthin (30) have beenisol ated®!. 3-
glucogallin (31), quercetin 3-O-3-D-glucopyranosyl-
(2—1)-O-p-D-xylopyranoside (32), 1-O-galloyl-6-
O-luteoyl-a-D-glucose (33)3.

Dibenzyl butyrolactone (34) wasisolated and re-
ported to exhibit antitumor activity!®!l. Repandusinic
acid-A isolated from the agueous extract of P.niruri,
whichinhibited humanimmunodeficiency virustype-1
reversetranscriptaseinhibitor (HIV-1 RT). |t afforded
akaloides®, lignang®” %%, flavonoidg®, [up-20
(29)-en-3p-0l23 phthalic acid ester, fatty acid(%3,
vitamin C*™, dlagicacid, geraniinand gallic acidi*®,

Phyllanthus maderaspatensis
Biological properties
Itistraditional herbaceous medicinal plant. The

~

| Y, 4

(5 (3,7,11,15,19,23-Hexamethyl-22,62,102,
14E,18E,22E-tetr acohexen-1-ol)
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(2= 1)-O-b-D-xylopyranoside

(34)
(Dibenzyl butyrolactone)

|leaves are expectorant, digphoretic and used in stran-
gury and sweats. The seeds have abad taste and are
caminative, laxative, toxictoliver, diuretic, and usedin
bronchitis, earache, gripping, opthal miaand asites®.
In South Indiaan infusion of the leavesis given for
headeche %7,

Hepatopr otectiveactivity

Theremarkablehepatoprotectiveactivity of thisplant
powder (water suspension) at a dose of 500mg/kg
againgt acetaminopheninduced liver damagein Wistar
ratg1%l, Antihepatotoxicity of the hexane extract was
found to be better than silymarin, a standard
hepatoprotective herbal drug. The ethyl alcohol and
water extract showed moderate activity. The hexane
extract exhibited cholerectic activity, hydroxyl radical
scavenging activity and inhibition of lipid
peroxidationi%d,

OH
MeO CH,OCH,
MeO i “CH,0OCH,
0
o—/

(28) (Secolignan)

OH
O N CH,OCH,4
AL §
YV IcH,0cH,
RO
OMe

OMe
(30) (Hydroxy niranthin)

HO OH
HO OH
o)
0
0
HO
HO
HO O _ 0
HO OH
33 OH

(1-OGalloyl-6-O-luteoyl-a-D-glucose)

Phyllanthus urinaria
Biological properties

It hasbeen usedinfolk medicinefor liver protec-
tion, diabetes, hepatitis, jaundice and dropsy™®. The
hydro al coholic extracts of stems, leavesand roots of

P.urinaria caused graded contractionin guineapigtra:
ched® and urinary bladder™4,

Hepatopr otectiveactivity

Theextract exhibited hepatoprotective action by
inhibiting CCl ,induced decrease of mobility of mem-
braneof liver cdlsandincreaseof intracdlular free Ca?*
concentration of liver cdlgt2,

Anti-HBV

Theanti duke hepatitisBV effect- the duck hepati-
tisBV model wastreated with P.urinaria of different
areaand combined with Sphoraflavesceusaswell as

———————, Natural Products
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ciprofloxacin onceaday for onemonth, theresult indi-
cated Guangxi and Yunnan. P.urinaria couldlower the
serum DHBV DNA sgnificantly (P<0.05) but chongging
Phyllanthus could not. Theantivira effect of Guangxi
P combined with ciprofloxacin seen to be strengthened
(P<0.05)1%3,

Anticancer activity

It showed antitumor effect on micebearing lewis
lung carcinoma+11sl, The water extract induces
apoptosi sin human cancer cellg19,

Antidiabetic activity Ora administration of 50%
methanolic extract decreased theblood glucose by 24%
after 3hrsin streptozocin induced diabetic rats**7.

Phytochemical aspects

A nove polyphenadliccompound phyllanthusn Fwas
isolated™d, A nove dlagitanninsnamed phyllanthusiin
G(1-O-gdlloyl-2-phyllanthoyl-3, 6-(-)-HHDP--D-
glucose) wasisolaed™. Two new phenolic compounds
crystd VI (methyl brevifolincarboxylate) and crystd IX
(trimethyl ester dehydrochebulagic acid) and eight
known compounds have been isol ated asn-octadecane,
[-gtogteral, dlagic acid, daucosterol, keempferol, quer-
cetin, galic acid, rutin*®, Four lignans namely 5-
demethoxyniranthin (35), urinatetralin (36), dextro
bursehernin (37), urinaligran (38) together with nine
knownlignansasphyllanthin, niranthin (39), phyltetralin
(40) hypophyllanthin, nirtetrdin, lintetrain, isolintetrdin,

\
<O ‘\\\\OM e <O O‘ a \OM e
9 OMe O OMe
i OMe
OMe CH,

(35) 5-Demethoxy-niranthin

MeO,
I oo o
o OMe OMe
MeO z
OMe i ~

OMe
OMe
(39) Niranthin

(36) Urinatetralin

OMe

OMe
(40) Phyltetralin
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heliobuphtha minlactone (41), virgatusin21(42).

Ellagic acid wasisolated from Purinaria, which
blockseffectively HbeAg secretioninHep G2 2.2.15
cdls. Itactiveagans immunetolerancein HBV infected
individua g2,

Sevendlagitanninswereisol ated from Phyllanthus
myrtifoliusand Purinaria. All these compounds have
thesamemoiety of corilagin and differ from each other
by different substitution at C-2 and C-4 at the glucose
core. Thesetanninsare activeagainst viral DNA poly-
merase®.

Phyllanthus fraternus
Morphological characters

Itisdistributed in Pakistan and Indiaand hasbeen
introduced into Africaand West Indies. It isan erect
annual herbs7-50cmtall; main stemtereteand mostly
naked bel ow, rarely when young with inconspi cuous
normal leavesin lower 2-3 nodes, 4-gonous above,
often with afew slender, lateral branchletswith age.
Cataphylls: Stipules0.8-1.2mmlong, lanceol ate, not
dilated at the base; blade narrower. Deciduous
branchlets (2-) 4-11cm long with 10-30 leaves, 4-
gonouswith decurrent leaf bases on either side con-
spicuously winged-edge. Leaves 3-16x2-8mm, dlip-
tic oblong, rounded at apex, obtuse or cuneate at base,
dark green above, pa er beneath with prominent midrib
and 4-5faintly raised lateral nerves; petiol50.3-0.6cm
long: stipulessimilar to cataphyll stipules. Flower sin

o)
= \\‘4 OMe
O Omeo™ Q
€0 ol 0
o adint
QL -
o\/O \,o

(37) Dextrobursehernin (38) Urinaligran

o}
O \\\4
< 0 MeO—_ OMe
O
< OMe
Sy X
O OMe
O
o—/
(41) Heliobuphthalmin lactone (42) Virgatusin

-
A Tudéan Journal



NPAIJ, 4(1) April 2008

Bahar Ahmed and Amita Verma 13

axillary cymules on deciduous branchl ets; proximal
(2-) 3-4(-5) axilswith 2-3 maleflowers, succeeding
axilswith solitary fema eflower; trangtiona axil occa
sondlywithabisexua cymules. Maleflowers pedicds
at anthesis0.5-0.8mm long. Calyx lobes6, subequal,
membranous, hyaline, each 0.6-0.7x0.4-0.5mm. dlip-
tic, acute or subacuteat apex, with unbranched midrib.
Disc segment 6, irregularly angular or lobed. Stamens
3; filaments connateinto acolumn about 0.3 mm high;
antherssessleatop thecolumn, dehiscinglongitudindly.
Femaleflowers: Pedicels Cal.2mmlong, obtusely
4-ganous, dilated above, becoming 1.5-2mminfruits.
Calyx lobes 6, unequd, each 1-1.2x0.4-0.5 mm, upto
1.5x0.7mminfruits, dliptic, obovate, or even spathu-
late, rounded to subacute at apex; green mid sepline
band unbranched, about athird broad: margin hydine.
Discof threebroad, irregularly laciniatel y toothed seg-
ments, each deeply 2-3|obed with age(i.e. of 6-9 lac-
erated and toothed segments) style 3, free, erect and
spreading, each briefly bifid at apex; stylearmsknob
like, diverging. Capsulesca2m across, obl ate, rounded.
Seedsca0.9 mmlong, with 6-7 longitudinal ribsand
many finetransverse striae on the back@.

Biological properties

Itisan herb reported to possess astringent, deob-
struent, stomachic, diuretic, febrifugal and antiseptic
properties. It isused in stomach trouble and is also
employed in dropsy and urogenital disease*?Y,

Antihepatotoxic effect

Administration of rat with an aqueousextract prior
to hepatotoxic admini stration showed significant pro-
tection on the CCl **! and al cohal*** induced mito-
chondrid dysfunction. Different fraction of dcoholic
extract of aerial parts and roots of P.fraternus were
screened for antihepatotoxic activity of CCl, induced
liver damagein dbinorats. The methanaol fractionwas
found to be most potent, whichwasfurther supported
by asignificant recovery of hepatocytesin histopatho-
logica study of theliver*?7,

Thehydroa coholic extract of the Pfraternusgiven
i.p. inhibited the capsai cin-induced neurogenic pain2,

Phytochemical aspects

Two akamidesE,Z-2,4-octadienamide (43) and
E,Z-2,4-decadienamide (44) wereisol ated,

—=> Review
Phyllanthus emblica
Biological properties
Hepatopr otective
Theextract of Phyllanthusemblica at the dose of

GH i
NH,, NH2
(41

(43)

(E,Z-2,4-Octadienamide) (E,Z-2,4-Decadienamide)

100mg/100gm produced significant hepatoprotective
againg liquor and paracetamol adminigtrationinabino
rats and mice respectively**,

Anticancer activity

Aqueousextract of edibledried fruitsof Pemblica
showed cancer prevention when fed to mus musculus
for seven consecutive days prior to treatment with dif-
ferent dosesof metal!*311%2,

Onord adminigrationit wasfoundto enhance natu-
rd killer cdl activity and antibody dependent cellular
cytotoxicity (ADCE) in synergic BALB/C micebear-
ing Dalton’slymphomaasites(DLA) tumorl33,

Anti-inflammatory activity

P.emblica showed anti-inflammatory activity due
toinhibition of prostanoid and |eukotrienesynthesisby
polar compounds present in leaves 3.

Anti-HIVE2 antiatherogeni d**1, nitric oxideradi-
ca scavenging activity**,

Phytochemical aspects

Besides Vit C, norsesguiterpenoided®®" 3 as
phyllaemblicin A(45), phyllaemblicin B(46),
phyllaemblicin C(47), phyllaemblic acid (48), organic
acid gdlatesasL-mdic acid 2-O-gdlate (49) and mu-
cic acid 2-O-gallate (50) ™ were isolated from
P.emblica. Hydrolysabletanninsas 1-O-galloyl-3-D-
glucose(51), corilagin(52), chebulagic acid (53),
eleocarpusin (54), putrgivain (55), geraniin (56),
phyllanemblinin C (57), phyllanemblinin E (58) and
flavonoides and condensed tanninsas prodel phinidin
B, (59), prodel phinidin B, (60), epigallocatechin 3-O-
gdlate(61), (S)-eriodictyol 7-(6"-O-trans-coumaroyl)
-B-D-glucoside (62)1*4* U wasisol ated.

———————, Natural Products
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A proanthocyanidin polymer phyllemtannin (63) was
isolated from agueous acetone extract of roots of
P.emblica, this polymer composed of epicatechin,
epigallocatechin, epicatechin 3-O-gallate and
epigdlocatechin 3-O-gdlaeinthechain extenson part,
and of catechin, epicatechin, gallocatechin and
epigdlocatechin unitsin the chain termination partt#2,

A novel compound 3-ethyl gallic acid and
isogtrictiniin wasfrom P.emblicafor thefirst time43,
Antiatherogenic effect of corilagin and dgg 16(1-O-
galloyl-B-glucose) wasreported**. Gallic acid, me-
thyl gdlate, corilagin, furosin and Geraniin showed ni-
tric oxidescavenging activity invitro. Geraniin showed
highest nitric oxide scavenging activity.

Phyllanthus sellowianus

Dichloromethane and methanolic extract of leaves
and semsof P.sdllowianusinhibit theclassica comple-

mentary pathway activity and aqueousextract inhibited
thedternative complementary pathway™. It wasfound
toinhibit the polymerase and ribonucl ease activities of
HIV-1 reverse transcriptase. Alkaloid fraction
showed prominent antispasmodic effect onisolated Srip
of guineapigileum andrat uterug**.

Phytochemical aspects
Already reported two dlagitanninsgeraniin (64) and
furosin (65) werefoundin ethanolic extract of theleaves,

both exhibited antinociceptive action, This also
showed the presenceof new akal oid phyllanthimidg#.

Phyllanthus stipulatus

Themethanolic extracts obtained from callus cul -
tures of P.stipulatus caused significant inhibitioninto
thelatephase of theformdintest!*!. Thehydroal cohdic
extract of the P.stipulatus exhibited antinociceptive
properties (anagesic) whengiveni.p. 254,

(ls HQ
He O HO 0
Hooc\x [|
COOH HO 0—G
(49) (L-Malic acid 2-O-gallate HO o
o}
o O H H OH | P
HooC HO o R R
W OOH OH
H OH (52) R;=R, = H (Corilagin)
(50) (Mucic acid 2-O-gallate)

(45) R =Glu (Phyllaemblicin A)

(46) R = Glc>glc (Phyllaemblicin B)

(47) R = Glc?glc?-ara (Phyllaemblicin C)
(48) R =H (Phyllaemblic acid )

OH

O

0
HO oG
0 OH

(51) (1-O-Galloyl-b-D-glucose)

OH OH
0,
coumar oyl - = o\ @
HO OH OH
H

(53) Ry ,» Ro= Chebuloyl (Chebulagic acid)
(54 Ry, R, = Ela (Elaeocarpusin)
(55) R1, Ry = Put (Putranjivain)
(56) Ry ; R,= DHHDP (Geraniin)
(57) Ry, Rz = A (Phyllanemblinin)
OH

OH
Q (59) R =b OH (Prodelphinidin By

OH  (60) R =aOH (Prodelphinidin B)
OH
OH
ll"QOH HO 0) W oH
o OH /"o_G
OH

(61) (Epigallocatechin-3-O-gallate)

OH O
(62) (9)- Eriodictyal-7-(6'"-O-trans-coumar oyl)-b-D-glucoside
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CH,OH |
OH OHHQ  OH —Q
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W W,
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GO _co OH H
e CHzo—coQOHO I O CHO
OH
OH 0 OH
Q o (65) (Furocin)

’H
(e} OH
H
HO 07 (64) (Geraniin)

Phyllanthus corcovadensis

Themethanolic extract from callus culture™? and
hydroal cohalic extract™ was exhibited anal gesic &f-
fect by inhibiting abdominal constrictionsinduced by
acetic acid. It showed antinociceptive actionin mice
dueto the presence of stigmasterol and stigmasterol
acetatel®™,

Phyllanthus chamaecristoides
Thestem extract showed invitroinactivity of HbsA g,

. . | |
Terminal unit o=c =0

HO,
-
OH OH
OH
HO OH  (put)
|
osc |©
=g o
HO OH O OH
(DHHP)
0
I
/ —

(Coumaroyl)

Phyllanthus caroliniensis

The methanolic extract of callus culture of
P.caraliniensscausessgnificantinhibitionintothelate
phase of theformaintest!*®, Phytosterols, quercetin,
gallic acid ethyl ester and geraniin areisolated from
hydroal cohalic extract of P.caroliniensig*.

Phyllanthus orbiculatus

The Hydroal cohalic extract of P.orbiculatus ex-
hibited anti noci ceptive properties ™1,
Phyllanthus tenellus

Themethanolic extract exhibited ana gesic effect

by inhibiting abdomina congtrictionsinduced by acetic
acidi®®,

Phyllanthus acuminatus
It showed antitumor activity against murine B-16

melanoma and P-388 leukemiain monkey and dog
probably dueto the presence of phyllanthoside’*>".

Phytochemical aspects

A new glycos de phyllanthogtatin (66) wasisolated
along with didesacetyl phyllanthostatin-3 and
descinnamoyl phyllanthocindiol and phullanthostatin-A
from rootg*,

———————, Natural Products
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Phyllanthus myrtifolius

|solated lignans(phyllamycinand retojudticilin) dem-
onstrated to have prominent inhibitory effect on HIV
reversetranscriptase activity!**,

Phyllanthus discoides
The extract from leaves has been found to show

(66) (Phyllanthostatin)

antibacterial*® and uterotonic activities!l,
Phyllanthine*¢2, phyllochrysing!®?(67), viroallo
securining® (68) and phyllalbing’® (69) areisolated
from P.discoides.

Phyllanthus virgatus

It showed the presence of fivenew compoundsin-
cludinglignan 2-(3,4-methyl enedioxy phenyl)-3-butyne-
1,2-diol named virgatyne (70), ahydrolysabletannin,
virganin (71) and threeflavonoid sulfonatesasgdangin-
8-sulfonate (72), galangin-3-O-B-D-glucoside-8-sul-
fonate (73) and kaempferol-8-sulfonate® (74).

(o) OH
OMe

o
o

Y (67)

H
(Phyllochrysine) (Viroallosecurinine)ﬁj

N
|

CH
(69) (Phylialbine)

Phyllanthus mummuariifolius

It was tested positively for the presence of
terpenoides and steroidg'¢7,

Phyllanthus debelis

CHZOH

QCHZ c—C—CQ

(70)
2- (3,4-Methylenedioxyphenyl)-3-
butyne-1,2- dioI(Virgatyne)

HOH,C

Ho co OH

OH O

(72) Ry = SOsNa, R, = R3 = H (Galangin-8-sulfonate)

(73 R1=S03Na, R,=gluco,
R3; = H (Galangin-3-0-b-D-glucoside)

(74)R1=s04Na, Ry=H ,
R3 = OH (Kaempferol-8-sulfonate)

M or phological aspects

ItisdistributedinIndia, Sri Lanka, Burma, Indo-
nesia, Pacificldandsand theWest Indies. It commonly
growsasaweed inricefields, moist landsand muddy
flatsamidst grasses. It isrestricted to the coastal re-
gions. Onthe other hand P.fraternusand particularly
P.amarus are ubiquitous species and found almost
throughout India. Itisan erect annual herbs 10-70cm
tal: manstemusudly sparingly branched with conspicu-
ousnormal leavesinlower about ten nodes(alsoina
few lower branches) when young, becoming leafless,
woody and sometimes much branched (evenfrom base)
with age, terete or sub-terete bel ow, 4-gonous with
more acutely angled | eaf-bases on either sides decur-
rent between the nodes, smooth, with 7-35 leaves.
Leavesvariable, dark green above, paler beneath with
prominent midrib and 4-5 faintly raised laterd nerves,
those on main stem and primary branches 10-35x1-3
mm. Linear, linear-élliptic-lanceol ate or oblanceol ate,

Natural Products
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acute, subacute or obtuse at apex, obtuse or attenuate
at base: those on branchlets4-20x1.5-6mm. linear, lin-
ear-lanceolate, ob-lanceolate, liptic or even obovate-
elliptic, acute, subacute or obtuse at apex, attenuate or
obtuse at base: petioles 0.5-1mm long: cataphylls:
stipulesl.2-1.8x0.6-0.8mm. triangul ar-acuminate, one
side somewhat dilated at base : blade about samein
length, narrowly lanceol ate, acuminate. Stipulessimilar
to cataphyll stipules, but narrower and not dilated at
the base.

Howersinaxillary unisexuad cymuleson deciduous
branchlets. proximd (2-) 3-5 axilswith 3-4 maeflow-
ers, succeeding axilswith solitary femaleflowers; tran-
sitional axil occasionaly with abisexua cymule, or a
few transitional axils sometimes even barren. Male
flower: pedicelsat anthesis0.5-0.8 mm long. Calyx
lobes6, biseriate, subequa , membranous, hyaine, each
0.5-0.6x0.5 mm, obovate and somewhat cucul ate at
apex, with unbranched midrib. Disk segment 6, round-
ish. Stamens 3; filaments connateinto acol umn about
0.3mm high; anthers sessileatop the column, dehiscing
horizontally. Femaleflower: Pedicelscal.2mmlong,
obtusely 4-gonous, dilated above, becomingcal.2mm
infruit. Calyx lobes6, biseriate, subequd, each 1.5x0.8-
0.9 mm, becoming ca2.0x1.1 mminfruit, oblong-obo-
vate, or oblong-dliptic, subacuteor obtuseat gpex: mid-
sepline band green, unbranched, about athird broad,
margin hyaline. Disc saucer shaped, obtusely and shal-
lowly 6-lobed dong margin. Style 3, free, appressed to
ovary, each bifid at apex; style armsrecurred. Cap-
sulesca2.5mm, across, oblate, rounded.

Seeds 1.0-1.1mmlong, trigonous, with 7-8 longi-
tudinad ribsand many transverse striae on back(?.

Biological properties

Aqueous extract of leaves showed strong anti-
complement effect on both the classical and dternate
pathways of the human complement system in
Vi tro[ 146,168] .

Phyllanthus simplex

It hasbeen aready reported to have anti septic prop-
erties'?. In Philippinesthejuice of theleavesisem-
ployedin eyedisease and fresh | eaves, flowers, fruits
with cumin seedsand sugar are used in gonorrhea. A

preparation of root isapplied to mammary abscesses
[169]

Thebrevifolinand 8, 9-single-epoxybrevifoliniso-
lated from P.simpl ex showed protective effect against
acuteand chronicliver injuries™.,

Phyllanthus acidus

Themethanolic extract showed hepatoprotective
and antioxidant effect(*’3. Phyllanthusols A,
phyllanthusols B[*3, adenosine, kaempferol and
hypogallicd*”™ areisolated from P.acidus.

Theextract of fiveAustralian Phyllanthus species
e.g. Phirtellus, P.gunni, P.gastroemi, P similis, and
Ptendlus caused 50% inhibition of DHBV DNA poly-
merase activity at concentration of dry wt 350-800ug/
ml [174].

P.niruri, Purinaria, P.orbiculatuswerefound to
havefiveflavonoides- quercetin (75), isoquercetin,
astragalin (76), quercitrin (77) and rutint®,

(76) (Astragalin)

(77) (Quercitrin)
CONCLUSIONS

The present review article has shown that thege-
nus phyllanthus possesses awide variation in occur-
rence, and morphological characters, and in distribu-
tion. It contains plants of medicinal importance, which
have used in many commercial herba preparationsfor
thetreatment of variousalmentsof liver and other dis-
eases. A largenumber of chemical constituentsbel ong-
ing to various classes have al so been reported from
plantsof the genus. Some of them possessed someim-
portant biologica properties.

———————, Natural Products
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