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ABSTRACT

Aim : Human amoebiasis due to Entamoeba histolytica infectionismainly
associated with morbidity thus affecting the quality of life and pace of
developmental activities of countrieswith warm climatic conditions. So far,
available drugs have been found to be too toxic or providing only symp-
tomatic relief that leads to obtain novel molecules with antiamoebic activ-
ity from natural products. M aterial and methods: The methanol extract of
Sinularia elongate Tixier-Durivault was prepared which showed
antiamoebic activity. Therefore the methanol extract was fractionated into
four fractions (hexane, chloroform, n-butanol soluble and n-butanol in-
solublefractions). Resultsand discussion : Methanol extract showed MIC
125 pg/ml in our in-vitro studies, but when it was tested in vivo in rats, it
showed 80% inhibition of trophozoites at the dose of 900 mg/kg body
weight against Entamoeba histolytica. Out of thisonly chloroform soluble
fraction showed 80% inhibition of trophozoitesat 900 mg/kg dose. Conclu-
sion : Further work isin progress for the isolation and characterization of
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active molecules.

INTRODUCTION

Human amoebiasi sdueto Entamoeba histolytica
infection ismainly associated with morbidity thus af-
fecting thequality of life and pace of developmental
activitiesof countrieswith warm climatic conditions. A
consistently high global incidence of thisdisease has
been reported from surveys carried out at different in-
tervalsof time'4, Thisdiseasea so posesachalenge
to our nationa health programme. A number of thera-
peuti c agents possessing potent in vitro action against
trophozoitesof E. histolytica have been used to com-
bat thisdisease. So far, these have been found to be
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tootoxicor providing only symptomaticrelief that leads
to obtain novel moleculeswith antiamoebic activity from
natura products, either terrestrial plantsor marineor-
ganisms. The scope of natura products havewidened
with theinclusion of marinebiota. Spongesareknown
asarich source of sesquiterpenes, diterpenesand al-
kaoids.

Drugfrom marineresourcesisan areawhich offers
an unprecedented opportunity for their pharmacol ogi-
ca exploration and hence hasrecelved greet attention
during recent years for natural product chemistry, a
promising new areaof study. Secondary metabolites
produced in marine organisms could be the source of
bi oactive substances and useful inmodeling compounds
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for drugg®”. Marinemicroorganisms, whoseimmense
geneticandbiochemicd diveraty isonly beginning, likely
to becomearich source of novel chemicd entitiesfor
thediscovery of more effective drugs. In our ongoing
programmeto search for natura productswith unique
structura festuresand pronounced biologicd activities.
In order to find new bioactiveingredientsfrom marine
organisms, S. elongata was collected from south
Andaman coast of Indiaand carried out the chemical
composition and antiamoebic activity.

MATERIALAND METHODS

Collection of the S.elongata

The Selongata a soft coral was collected from
South Andaman coast of India. Specimen sample
(voucher specimen number 337) hasbeen preservedin
the Herbarium of the Botany Division, Central Drug
Research Ingtitute, Lucknow, India

Extraction and fractionation procedure

Freshly collected soft coral (1.0kg) was cut into
small piecesand extracted with methanol (4x4lit) at
room temperature. The combined extract wasfiltered,
concentrated under reduced pressurebelow 45°Cina
rotavapour to aviscousmass (25.0g). Theresidua ani-
mal wasrejected. The crude extract was bio assayed
which showed potent antiamoebic activity invitro and
invivo system. Themethanol extract (20.0 g) wasfrac-
tionated in to hexane (1.6g), chloroform (2.0g), n-bu-
tanol soluble (4.6g) and n-butanol insolublefractions
(11.8g). All these fractions were bioassayed for
antiamoebi c activity. Out of thesefour fractions, only
chloroformfraction showed antiamoebic activity. It was
purified but wasfound to beamixture of diterpenoids.
Dueto paucity of materia wecould not isolatethe pure
congtituents.

Test modelsand methodology for antiamoebic ac-
tivity
(A) In-vitro model

Axenic cultureof E. histoyitica (200: NIH) main-
tained TY I-S-33 medium® has been used for in-vitro

screening. Xenic culture 2771 isolated from an acute
case and maintained in Robinson’s medium® wasused

Natural Products

to produce experimental caecal amoebiasisinrats.
(a) Evaluation of in-vitroamoebicidal activity

The stock solution of thetest agent is prepared by
adding small quantity of DM SO and required amount
of water. Further serial doubledilutionswere prepared
usingtripleglassditilled water. Amoebicinoculum 0.1
ml containing approximately 2000 trophozoiteswas
added to the cavities of shallow cavity dlidestowhich
thetest sample (0.1 ml) initsrequired dilutionisadded.
Each cavity wasthen sealed with cover dip. Thedides
werekept inthemoist chamber at 37°C. Observations
weretaken at 24 and 48 hrsintervals. The activity of
thetest agent at the particular dilution wasrelated with
cent percent mortdity. Metronidazolewasthe standard
compound used. Duplicate setswerekept for each di-
lution*,

(B) Antiamoebic activity in-vivo test model

(a) Experimental production of caecal amoebiasis
of rats

Rats were fed on autoclaved rice diet for seven
daysprior infection. The caeca contentsof theserats
attainapH of 5.5to 7.0 without the occurrenceof free
ammoniawhichistoxic to theseamoebad'? thusaid-
inginthecongstent production of caecd infection. Rats
under ether anaesthesiawereinocul ated intracaecally
with 0.2t0 0.3 ml of amoebicinoculum containing 10x
104 trophozoites of E.histolytica and the abdominal
lesion sutured. After 48 hourstheinfected ratswere
ready for therapeutic eval uation of test agentsastro-
phozoites of E.histolytica. Thesewerevisible micro-
scopically inthe contents and scrapings of the caecal
wall. Theanima sweredivided into two groups. One
group wasgiven ora administration of thedrug, while
the other group served as control group.

(b) Treatment schedule

Thetest materid wassuspended ingum acaciasus-
pensionindistilled water. Theratswere administered
orally thetest agent at 900 mg/kg with the help of a
feeding needleoncedaily for fiveconsecutivedays. The
ratswere sacrificed 48 hours after thelast dose of test
material with an overdose of ether anesthesiaand the
caecum examined for trophozoites of E. histolytica.
Thereported method of Neal™ wasused to evaluate
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TABLE 1: Resultsof antiamoebic activity of S.elongata against E.histolyticain in-vitro and in-vivo models

Name of the exts./frs.

Antiamoebic activity against E.histolytica

In- vitro In-vivo
MIC pg/ml) ~"Dosemgikg (days) % inhibition

250 900 (5) 80
Methanol extract 500 (5) 40
Hexane sol. fraction from ethanol extract. 125 900 (5) 62
Chloroform soluble fraction from the methanol ext. 125 900 (5) 82
n-Butanol soluble fraction of the methanol ext. 250 900 (5) 53
n-Butanol insoluble fraction of the methanol extract. 500 - -
Metronidazole (Standard) 8 50 (5) 60

100 (5) 100

thedegreeof infection.
RESULTSAND DISCUSSION

Theeffect of the Selongata extract on trophozoi-
tesof E. histolyticain vitro and against caecal anoe-
biasisof ratsisdescribed in Tablel. Invitro efficacy
wasrecorded for dl thetest samples. Theinvivothera-
peutic efficacy of the crude extract showed that the
methanol extract when administered at adose of 900
mg/kg body weight for five days affected 80% cures.
Chloroform fraction of the sameextract exhibited high
efficacy with 82% cures at 900 mg/kg dose. It isnot
uncommon that marineorganismspossessactivity againg
pathogenic bacteria, fungusand protozoa. Bhosal €
has reported that terpenoids isolated from
Pseudoplenauria wagenaari possess antiamoebic
activity invitro. Lobane diterpenederivativesof this
organism were active agai nst phytopathogenic fungus,
Cladosporium cucumerinum, gram positive bacteria,
Bacillus subtilis, and yeast, Saccharomyces
cerevisa®™. Similar derivativeshave d so beenisolated
from other marineorganismg?9. Inview of theresults
presented it is evident that marine organismscan pro-
videleadsfor antiamoebic agentsin future. Thus, the
ocean withitsinnumerablebiotaoffersachallengeto
both chemistsand biologistsdikeasitisalarge reser-
voir of nove chemicd entitieswith thergpeutic potentid
for humanuse.

Theresults assumed significancewhen viewed re-
garding the condition of the caecal wall. The caecum of
ratsreceiving the crude extract and the chloroform frac-
tion gppeared norma with thin caecal wal comparable
to theratstreated with the standard drug metronida-

zole (100 mg/kg body weight). However, the caecal
contentsof theratstreated with thetest agentsa though
being normal wasdightly lessformed ascompared to
themetronidazol etreated rats. Theresultsbecomestill
moreinteresting when the caecum of thetreated rats
are compared with the untreated rat caecumwhichis
shapd esswith ulcersonthewallsand with mucousand
very littlefaeca matter ascontents. Itisapparent from
the results that S. elongata possesses significant
amoebicidal activity against E. histolytica. Thisvali-
dates the promise held by the ocean as a source of
therapeutic agentsagainst human allments.
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