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ABSTRACT

Human amoebiasis due to Entamoeba histolytica infection is mainly asso-
ciated with morbidity thus affecting the quality of life and pace of develop-
mental activities of countrieswith warm climatic conditions. A consistently
high global incidence of this disease has been reported. In an endeavor to
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identify novel moleculeswith potent antiamoebic activity and lower side-
effect, the present study was designed to investigate antiamoebic activity
in Heritiera littoralis extracts. The aqueous ethanol and aqueous extracts
of the Heritieralittoralisshowed promising in vitro and in vivo antiamoebic
activity (MIC 31.25 and At 250 mg/K g dose 90% protection). Further work
on pure moleculesfrom this plant isin progressto get an antiamoebic lead

molecule.

INTRODUCTION

Human amoebiasisdueto 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 surveyscarried out at different in-
tervalsof time¥. Thisdiseasea so posesachdlengeto
our nationa medical and health programmes. A number
of therapeutic agents possessing potent in vitro action
against trophozoites of E. histolytica have been used
to combat thisdisease. So far, these have been found
to betoo toxic or providing only symptomatic relief.
Leadsto obtain novel moleculeswith antiamoebic ac-
tivity have been obtained from natura products, either
terrestrid plantsor marine organisms. Marine sponges
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areincredible sourceof novel pharmacologicdly active
compounds¥ which haveearlier shown potent efficacy
against variousdiseases. Marine spongesareknownto
possessdiverse pharmacologicd activity inseverd dis-
eases such as cancer, neurodegeneration, type-2-dia-
betes, fungal and microbial infectiong?”. Thesehio-
logical activitieshave been atributed to the presence of
novel sterols, metabolitesincluding steroids, terpenoids,
akaloids, cyclic peptidesand unsaturated fatty acids®
19, With aview to explore the possibilities of finding
new mol eculeswith proven therapeutic efficacy for hu-
man use, aprogrammeisoperationd a the Centra Drug
Research Institute, Lucknow, Indiafor screening of
extracts of marine organismsfor awiderange of bio-
logicd ectivities. Theprogrammecons stsof collection,
identification and extraction of marinefloraand fauna
along the Indian coasts for biological screening.
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Heritieralittoraliswas selected for detailed chemical
and biological investigations with aview to isolate
bioactive compounds.

Heritieralittoralis Dryand belongsto thefamily
Sterculiaceae. isan evergreen mangrovetree, upto 25
min height and with abuttressed trunk upto 60 cmin
diameter. The bark isfissured, dark or gray. Leaves
are10-20 cm long, and they have a green upper sur-
face and asilvery-white lower surface. Thetree has
numerous small bell-shaped, yellowish-green flowers.
Thefruitsarehard and shining, 4-8 cm long!*.

H. littoralisseed extractsaretraditionally used to
treat diarrhoeaand dysentery!'?. Thestemsand leaves
have also been used against diarrhoeaand dysentery.
Inaddition, they have been used to control mosquitos
and as a piscicide®345, The sap isreported to be a
fish poison and arrowhead and spearhead poi son*2141,
Theseedsand |leavesare, however, regarded asedible
intheAndaman and Nicobar idands*”. Thetreeisused
astooth brushes and chew sticks. Thewood isaso
vauablefor itstimber*®. A literature search revealed
that few compounds have been reported from H.
littoralisareisofraxidin, friedein, betulinicacid, B-si-
tosterol, stigmasterol, sitost-4-en-3-one, ergosterol
peroxide, physcion™ quercitrin, quercetin, kaempferol-
3-0O-(63 -O-E-p-coumaroyl)-p-d-glucopyranoside,
kaempferol, keempferitrin, myricetin, eriodictyol, afzdin,
astragdin, tribuloside, catechin® and many more oth-
ers. Thebioactivity reported antidiarrhoea useof H.
littoralis, Aqueous|eaf and stem extracts of the plant
have shown antibacteria activity against Salmonella
paratyphoid, whilethe ethanol extract wasinactive.
Someother bacteria, e.g., S aureusand P. aeruginosa
weredsoinhibited. Severd triterpenoids and steroids
have shown anti-inflammatory activity determined as
NO inhibitory effect and anti-PGE, activity, with er-
gosterol peroxide being the most active substance?.
Sincethereare no report on the antiamoebi c property
of this plant we have selected this plant for initial
antiamoebic screening.

MATERIALSAND METHODS

Collection of marineanimals
Aeria parts of the H. littoralis mangrove were
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collected from South Andaman Coast in the month of
January 1998. Specimen sample (voucher specimen
number, 325) has been preserved inthe herbarium of
theBotany Division, Central Drug Research Ingtitute,
Lucknow, India.

Extraction procedure

Air dried powdered aeria partsof theH.littoralis
(250 g) were extracted with 95% ethanol (5x5.01it)
and the combined extractswerefiltered, concentrated
under reduced pressure bel ow 50°C to minimum vol-
umeof 1.0lit. It wasfurther dried in hot air vacuum
oven at 45°C to green powder (yield 15%). Further
2509 of the plant material was extracted with 50%
agueousethanol asabove and thegreen powder (yield
22%). The plant material (250 g) was also extracted
withtripledistilled water and method wasrepested as
described aboveto get theextract, thiswasfindly dried
inalyophillizer to get powder (yield 25%). Thesethree
different extractswere used to screen antiamoebic ac-
tivity.

Test modelsand methodology for antiamoebic ac-
tivity
(@) In-vitromode

Axenic cultureof E. histoyitica (200: NIH) main-
tained TY 1-S-33 mediumi?Y has been used for in-vitro
screening. Xenic culture 2771 isolated from an acute
caseand maintained in Robinson’s medium? was used
to produce experimental caecal amoebiasisinrats.

Evaluation of in-vitroamoebicidal activity

The stock solution of thetest agent was prepared
by adding smdl quantity of DM SO and required amount
of water. Further serid doubledilutionswere prepared
usingtripleglassdistilled 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. Theactivity of
thetest agent at the particular dilution wasrelaed with
percentage of mortality. M etronidazolewasthe stan-
dard compound used. Duplicate setswerekept for each
dilution®.,
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TABLE 1: Resultsof antiamoebic activity of H.littoralisagainst E.histolyticain in-vitro and in-vivo models

Antiamoebic activity against E.histolytica

Name of the extracts . In- vivo
In-vitro MIC (pg/mi) Dose mg/kg (days) % inhibition
Ethanol extract. 62.5 250 (7) 60
50%EtOH-extract. 31.25 250 (7) 90
Aqueous extract. 31.25 250(7) 90
Metronidazole (Standard) 10 f(;)O(Z;) 16(?0

Experimental production of caecal amoebiasis of
rats

(a) Antiamoebicin-vivotest model

Rats were fed on autoclaved rice diet for seven
daysprior infection. The caecal contentsof theserats
attainapH of 5.5to 7.0 without the occurrenceof free
ammoniawhich istoxic to theseamoebad?®! thusaid-
inginthecons stent production of caeca infection. Rats
under ether anesthesiawereinoculated intracaecally
with 0.2t0 0.3 ml of amoebicinoculum containing 10x
10* trophozoites of E.histolytica and the abdominal
lesion sutured. After 48 hr. theinfected ratswere ready
for therapeutic eva uation of test agentsastrophozoites
of E.histolyticawerevisblemicroscopicaly inthecon-
tentsand scrapingsof the caecal wall. Theanimaswere
divided into two groups. One group was given oral
adminidgration of thedrug, whiletheother group served
ascontrol group.

Treatment schedule

Thetest materid was suspended ingum acaciasus-
pensionindistilled water. The ratswere administered
orally thetest agent at 250 mg/kg with the help of a
feeding needleoncedaily for fiveconsecutivedays. The
rats were sacrificed 48 hr. after the last 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
thedegreeof infection.

RESULTSAND DISCUSSION

Theeffect of H.littoralisextracts ontrophozoites
of E.histolyticain vitro and against caecal amoebiasis
of ratsisdescribedin TABLE 1. Invitro efficacy was
recorded for al the test samples. Thein vivo thera-
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peutic efficacy of theall extractspresented interesting
results. It was observed that the 50% agueous ethanol
and aqueous extracts when administered at adose of
250 mg /kg body weight for five days effected 90%
cures(TABLE 1).

It isnot uncommon that marine organi SMs possess
activity against pathogeni c bacteria, fungusand proto-
zoa. Theterpenoidsisolated from Pseudoplenauria
wagenaari posses antiamoebic activity invitromodd.
L obane diterpene derivatives of thisorganism were
active against phytopathogenic fungus, Cladosporium
cucumerinum, gram positive bacteria, Bacillussubtilis,
and yeast, Saccharomycescerevisia® Similar deriva
tiveshave also beenisolated from other marine organ-
ismgl,

Inview of theresults presented it is evident that
marine organisms can provideleadsfor antiamoebic
agentsinfuture. Thus, the oceanwithitsinnumerable
biotaoffersachalengeto both chemistsand biologists
dikeasitisalargereservoir of novel chemica entities
with thergpeutic potential for human use.

Theresultsassumed significancewhen viewed re-
garding the condition of the caecal wall. The caecum of
rats receiving the 50% aqueous ethanol crude extract
and aqueousextract appeared norma withthin caeca
wall comparableto theratstreated with the standard
drug metronidazole (100mg/kg body weight). However,
thecaecal contentsof theratstreated with thetest agents
athough being norma wasdightly lessformed ascom-
pared to the metronidazole treated rats. The results
becomestill moreinteresting when the caecum of the
treated rats are compared with the untreated rat cae-
cum which isshapelesswith ulcersonthewallsand
withmucousand very littlefaecal matter ascontents.

Itisapparent fromtheresultsthat H.littoralis pos-
sesses significant amoebicidal activity against E.
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histolytica. In the present study, the active extracts
possess 90% activity at 250mg/K g dosefor 7 dayshas
beenidentified.

CONCLUSION

Development of these extractsinto aviabledrug
requiresfurther isolation of activemoleculesfromthese
extractsand structural modification of theactivecom-
poundsisbeing pursued inour laboratory and will be
reported later. Thisvalidatesthe promise held by the
ocean asasource of thergpeutic agentsagainst human
alments.
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