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Methanohe extrace A1 hvllanilivy amnarus was tested for its anti-mutagenic
activity in Salmonclla tvplinrinon strains TA1335, TA L0 and. TA 102 (Ames
test). /" wmariy extiact was able to inhibit the activaiionand
2-acctammotluorzie (2-AAF) and aflatoxinB, at concentiitions 1]
plate. It wis alvo loid to inhibit mutagenicity induced by direct acting mut vens
sodium astde (NAT ) Nemethyvl-Nenitro-N-nitrosoguanidine (NINNC
nitro-0-phenvlencid.amine (NPD). at concentrations fimeto 0.2
Urinary mutarenicily produced in rats by boizofo] pai

inhibited by the oral admimnistration of 7 latizhus retract | e
rosults indicate sigmiticant anti-mutagenicity of the exivact i vitro as well s
vivo. Teratogeness « or, ?Hog. 22:385.291, 260 W0 Wil B 1

Ko Yvoids: Phyllunthus o mutagenesisg anti-mutagenesisyanti-cacinogens urinary

polyaromatic acarhon: atlatoxinBy,
INTRODUCTION '

Phyilunthus amarus (syn. Phyllanthus niruri, Euphorbiaceacr isan
mmportant plant in the treatment of liver disorders and jaundice in traditional Indian
medicine. It has been effective against infective hepatitis[I]. It isalso i~edin
many stomach disorders and diseases of the genitourinary system. The cxi were
{uiind to have hypoglycemic. untifiinga! and anticancer activii e
protective effect of /’/1v//luiithis has been demonstrated in chemical! liver
oxicity models [31. Simultaneous administration of P, cnaris extiact heen
reported to inhibit the  hepatecellular carcinoma development induced iy
Nenitrosodisthylamine [4. P wimarns administration was also found o increase

the life span oi ratswith hepaiocellular carcinoma (3] We showed recen:!y that
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I. amarus extract has potent free radical scavenging activity and can sca enge
-uperoxides and hydroxyl radicals and could inhibit lipid peroxides [6]. A variety of
hvdrolysable tannins purificd trom amaruy were found to be potent inhibitors of
rat liver cyclic AMP-dependent protein kinases. These hydrolisable tannin inhibitors
are the most specific and potent nlant derived inhibitors ! cyclic AMP-dependent
protin kinase catalytic subunit yet found (IC 50 0.2 1.7 1M) [7]. Phvhaathin.

Titleof I'. (unarms. exhibited (1nti-genotoy  propertic N Inthe present stud: .

rrive determined the antimutacenic activity of 1. mums in vitro and in vivo .

v anumber of Salionell: tvphvionrivn sireins,

FAA 7~RIAL AND METHODS

:went broth, L. hisiidine. and biotin were purchased from |
{Bombay. India). 2. Ac:taamidoflourine (2AALD ). J-nitro-0-phenyviene
(kaoline (NPI)). N-methyvi-N-niro-mitrosoguanidine (MNNG), aflatoxin 3,

and benzolo] prrene were procue nd from Sivies Chemical Co. (5t M()1 Al

iulioens were non-toxic to 1. 1y i atthe concentration used

»tinly asseen from the tuckeround lawns |V ciucose-G-phospliaie.
dimetit sulphoxide ¢DMSO), ard socum azide (NN were obtained from

aadesearch Laboratorios, VI cdhe bootaed were of analytical

Bucterial Strains

S nyphimurium strains TA T TATOZ, ard were originally procured

o Professor 13.N. Ames. | niveraty of Lo viifcrnin, Dot dlev. CALand e

in nutrient broth w . } iy and frosenin prescin oooi

! thyl suiphoxide (9 aro: Lo o 70 culture was inoculated
i [iesh Broth ad e v 1oy helore caclh experiment.

txiractionof P. amarus

Thestemandlea\es ol | wiarin ion the Thrissur district of
amid died g o0 ol the plant was identificd g
H hero keprat Amaly o Cnter. Dried a0l
I . hoes wet' pa povedig twvice in 5 ove! o
~methanol by <t o rec g teinperaiuge centrifuged
tant CAVIPLT Lodieed pressure
eloec evaporator. The eld ol Initially we tested Me

Aaiaicrobiel activity of the cavtiact i cvshineoiinn separately and have used
the of concenitation at 1. s s extract. whicli produce

inn. > Lion of buacterial crowlh  our

“mination of Invitro Anti-Mutagenicity

avperiments were pettormed aecordine o the method!

Markin mind Aries[9]. 1. cipinvearium styains (EA LIS TATOO and TA DY) were
txed far assessing the anti nititicenic activit £aniarus extract.

Mae Wistar rats (150-1 0 ¢) were sodiem phenobarbitol (0.1 w)in
drinking water for 4 daysto induce liver inwrosonmat [I' Animaswere
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killed on the 5th day, livers were removed aseptically, and microsomal fractions from
S9 were prepared [9]. The protein content of the SO fraction was 402 mg/ml as
determined by the method of Lowry et al. [11]. 2-AAT (50 pg ‘plate) and aflatoxin-B,
(5 ng) were pre-incubated with sodium phosphate buffer (0.2 M, pH 7.4, 200 ).
NADP (0.2 M 25ul), MeCl-KCI-(1.656M KCl+04M NMoCl.. 10 ul), glucose-6-
phosphate (1 M. 2511), S9 (200 1), and the bacteria TA 1535 (100 1| approximately
10 cells)for minat 31'C inthe pi csence of various concenti:mons of P. anariis
£xtract. mixture was plated on previously prepared minimal agar plates and
incubated, :it 27 C for 48 h, after which the number of revertants was counted. The
percentage inhibition of mutagenicity was calculated using the formula

X 100/(IL,-5R), where Ryisthe number of revertantsin the
presence of niutagen alone, R2is-the number ol revertants in the presence
mutagen and drug, and SR is the spout: nexus revertants.

1. wmnarus extract was also Jested for its inhibitory activity or direct acting
mutagens MNNG (1 pg/plate’s, NPDA (20 pg/plate), and sodium azide (2.5 pg/plate)
induced revertant formation using Salmonella tester strains TA 1535, TA100, and
1A102 (approximately 10" cells) by the method of Maron and Ames[9].

Determination of Urinary Mutagenicity in Rats

Male Wistar rats were divided into three groups (six rats eroup). The group |
animals were given distilled water through oral intub:ation. which served as control
Group 11 animals were given benzo[e]pyrene (10 mg/rat) by i.p injection as asingle
dose. Group |11 weregiven 1. amarus extract (500 mg/kg bwi) for 12 day's. On the
13th day benzo[u]pyrene (10 mg/rat) in sun flower oil was administered by i .p.
injection as single dose. All the rats were put into metabolic cages and urine samples
were collected for 24 h aftciinjection. The samples were frozen immediately and kept
¢t =70°C until analysis.

.7+ Theurine samples were filtered through Whatman number 1 filter paper and
was passed through an X AD-2-Amberlite column to concentrate the mutagens [12].
Twenty milliliters of urine that was collected from arat was loaded onto an XAD

« column (40 m?x 10m ). The adsorbed components were eluted with 10 ml acetone.

--The-ehwants were evaporated to dryness at  60°C and stored at
reconstituted in 1.5 ml diemethyl sulphoxide just before they were used for the
* mutagenicity assay. To check the mutagenicity 0.1 ml bacteriaand 0.1 ml column
cluvate were mixed with 2 ml top agar containing traces of histidine and biotin plated

'm minimal agar medium. The revertants were counted after incubation in the dark
at 37'Cfor 48 it.

RESULTS

Anti-mutagenicity of P. ama/us Extract Using Direct Acting Mutagens

Sodium azide (NaN,). Phyl/lanthus extract was found to reduce the number of
revertants produced by sodium azide (2.5ug/plate) to S. ryphymurium strains
TA 1535, TA100, and TA102. Antimutagenicity was found to be concentration

dependent and. 50% inhibition was produced at a concentration of 1-2 mg/plate
(Table 1).
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TABLE 1. Auti-Mutagenicity of Phyllanthus amarus Extract to Salmonella typhinrim Strains
Against Sodium Azide as Mutagen

Average number. of revertants/plate
Sodium Azide(2.5 pg/plate)

Concentration of the extract(mg/plate) TA1535 . TA100 TA102
Nil 1039.3+85.6 535.5+40.3 - - 667.5+£32:9
571.74£49.2* 349.0+15.1%.

0.5 693.3+34.6** 403.0+11.4 5240+ 193"
0.25 824.7+67.6 494.5+24 7 614.0+20.5
Spontaneous revertants 25.33+3.1 150.5+15. 273.5£18.9 .
“P<0.001.

P <0.005.

TABLE Il. Anti-Mutagenicity of Phyllanthus amarus Extract to Salmoneli: typhimurim Strains
Against N-methyl-N-Nitro-Nitrosoguanidine as Mutagen

~~~~~~~ ¢+ ¢ 'Average number qi revertants per plate
MNNG (1 pe plate)

Concentration of the extract(mg'plate) TA1535 TA 100 TA102
Nil 495.0+21.2 487.54 17.7 - 566.0+28.3
1 297.0416.9* 367.54:26.1"* 412.0+22.9*
us 358.0+ 18.4* 409.04 12.7* 497.5+18.5
0.25 416.5+ 12.0** 442.0419.1 538.3+14.8
Spontaneous revertants 22.6+3.0 17354 24.S 292.5+26.0
+P<0.001.

P <0.003.
N-methyl-N-nitro-N-nitrosoguanidine (MNNG). P. wnrwrn. -\uact was also

found to inhibit mutagenicity produced by MNNG (I jig/plate) in a dose dependent
manner in different Salmonella strains described earlier. Concentration needed for

50% inhibition was found to be | 2 mg/plate, which was similar to that of sodium
azide (Table

4-nitro-0-phenylenediamine  (4-NPD).  P.  amw extras  vus found to
significantly inhibit the mutagenicity induced by NPD (201, plate) to Salmonella
strains. Concentration needed for 50% inhibition was similar in the other cases

which was between | and 2 mg/plate (Table 111).

Anti-Mutagenicity of P. amarus Extract Using Mutagens Which Needed
Activation

Mutagenicity produced by _-AAl and Al°B, after their activation using S9
fractions was found to be significantly inhibited by P. «aniuy extract. The
concentration needed for 50% inhibition of mutagenicity to SwWmond/a strain
1535 was found to be only 2 mg/plate in the case of 2-AAF and betw:cn 2 and 3mg/
platein the case of AFB, (Table V).
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TABLE I11. Anti-Mutagenicity of Phyllanthus amarus Extract to Salmonella typhimurim Strains
Against 4-Nitro-o-PhenyleneDiamine as Mutagen

Average number of revertants per plate
NPD (20 pg/plate)

Concentration of the extract(mg/plate) TAI1535 TAL100 TA 102
Nil W25410.6 528.6+ 17.6 635.0 + 8.9

196.0+13.7* 304.0 4+ 15.0* 4165+ 24 7
0.5 253.0+23.3* 358.6 + 22.5 53.10 ¢ 19 &*
0.25 292.0+12.8 47764 142 S90.0- 13.2
spontancous revertants 26.3+7.2 167.6x 17.2 305.5+13.1
"P<0.001.

TABLE IV. Anti Mutagenicity of Extracts of P. amarus to Salmonella typhinurium TA1535
against 2-Acetamidofluorenc(2-AAF) and Aflatoxin B; as Mutagens

Average number of revertants per plate

Coacentration of extractimy plate) 2-AAF (50 pg/plate) Aflatoxin (5pg plate)
Nil 376.0+12.7 261.1+13.5
190.0+14.5* 16R.04-12.5*
| 219.5+ 17.8 181.6+20.4
0 234,04 8.5** 205.3118.5
308.5+16.3 223.0£17.0
Spontaneous revertants 3364+ 7.7 37.0111.1
AAF and AFB, were activated with S3 fraction coataining NADP and Mg'.
:0.001.
/" 0.005.

These resultsindicated that P. amarus extract could inhibit the mutagenicity
induced by direct acting mutagens and mutagens-that-needed activation in several S.
typhimurivm strains at low concentrations.

.affect of P. amarus Extract on Urinary Mutagenicity Induced by
Benzo[a]pyrene in Rats

P. amarus extract was found to inhibit the urinary mutagenicity induced
by benzo[a]pyrene in rats. In this experiment, urine collected from animals
treated with benzol«|pyrene in presence and absence of P. amarus extract was
testt d for mutagenicity three ~ different Salmonella strains. Urine from
benzo[a]pyrene-treated rats was found to exhibit high mutagenic potential as
seen from the increase in number of revertants. Administration of P. umarus
extract was found to inhibit urinary mutagenicity significantly, which was 46% in

the case of TA1535. 73% in the case of TA 100, and 100% in the case of TA102
(Table V).



TABLE V. The Effect of Extract of Phyllanthus amarus on Urinary Mutagenicity Induced by
Benzol[a|pyrene in Rate

Average number of revertants per plate

Group NO Treatment TA1335 TA100 TA102
I *Normal untreated 56.0+11.3 164.4+14.5 187.5+9.2
Il Control B[a]P 336.74+45.1 298.3+12.6 392.3429.3
" Drug 19317 AT > e 198.3+10.4* 47742444
500 mg + B{a]P
Spontaneous revertants 23.9+2.8 162.6+20.5 283.5+21.7
'V alues are without reducing spontaneous revertants.
"+ <0.001.
~P<0.005.
DISCUSSION

In the present study. we have evaluated the antimutagenicity of P. wmarus
extract that is being used in hepatic diseases including acute viral hepatitis[13].
Studies on the anti-mutagenic activity of the extract indicated that the extract
inhibited the mutagenicity produced by direct acting mutagens such as 1iaN-.
MNNG, and 4-NI D and also inhibited the activation of the mutagens suh as
2-AAl and AL'B, by rat liver S9 fraction and thereby inhibited the mutagencsis and
possibly carcinogenic potential. Inhibition of mutagenicity of 2-AAF and AFB, may
be mainly due to inhibition of their activation mediated by P-450 enzymes. Activited
metabolites form adducts with DNA and produces mutagenesis and carcinogenesis.
In fact we have seen that P. anmiaruy extract could inhibit the activation of P:50
enzymeinvitro. P. amarus extract also decreased the levels of benzo[a]pyrence-
induced mutagenesis in urine. This may be duc to the inhibition of Phase Lenzyn es..
by the extract.

P. amarusisextensively isused in viral hepatitis. Unander et al. have shown that
extract could inhibit the viral polymerase [14] and down-regulate hepatitis p virus
mRNA transcription and replication [15]. The P. = ants extract has been shown to
reverse the chromosomal alteration induced by genotoxic agents[8]. P. amaris
extract has been reported to possess anti oxidant activities [6] and inhibited aniline
hydroxylase a P-450 enzyme responsible for the activation of carcinogens. The
extract was reported to inhibit the activity of cdc 25 tyrosine phosphatuse. akey
enzyme involved in cell cycle regulation [16]. Severa active compounds have been
identified in P. (Imams extract. l.ienans such as phyllanthir and hypophyllanthin
[17], lavanoids such as quercetin and astragaline [1S], cllagitannin such as amarinic
acid [19], and hvdrolysable tannins such as phyllanthisiin 1) 120] and amarin [21]
were reported from P. amierus. Some of the hydrolysable tannins have been shown to
inhibit signal transduction. The extract was also found to inhibit the activity of
topoisomerase I and Il in Saccharomyces cereviceae mutant cell  cultures [5).
indicating that other than the inhibition of the activation of carcinogen the cxtract
has multifocal activity to b about a reductionin the neoplastuce condition in
animals and humans.
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