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ABSTRACT

KEYWORDS

Human amoebiasis due to Entamoeba histolytica infection is mainly associated with morbidity thus affecting the quality of life and pace of developmental activities of countries with warm climatic conditions. A consistently
high global incidence of this disease has been reported. In an endeavor to
identify novel molecules with potent antiamoebic activity and lower sideeffect, the present study was designed to investigate antiamoebic activity
in Heritiera littoralis extracts. The aqueous ethanol and aqueous extracts
of the Heritiera littoralis showed promising in vitro and in vivo antiamoebic
activity (MIC 31.25 and At 250 mg/Kg dose 90% protection). Further work
on pure molecules from this plant is in progress to get an antiamoebic lead
molecule.
 2014 Trade Science Inc. - INDIA

INTRODUCTION
Human amoebiasis due to Entamoeba histolytica
infection is mainly associated with morbidity thus affecting the quality of life and pace of developmental
activities of countries with warm climatic conditions. A
consistently high global incidence of this disease has
been reported from surveys carried out at different intervals of time[1]. This disease also poses a challenge to
our national medical and health programmes. A number
of therapeutic agents possessing potent in vitro action
against trophozoites of E. histolytica have been used
to combat this disease. So far, these have been found
to be too toxic or providing only symptomatic relief.
Leads to obtain novel molecules with antiamoebic activity have been obtained from natural products, either
terrestrial plants or marine organisms. Marine sponges

Antiamoebic activity;
Heritiera littoralis;
Entamoeba histolytica;
in vivo.

are incredible source of novel pharmacologically active
compounds[1] which have earlier shown potent efficacy
against various diseases. Marine sponges are known to
possess diverse pharmacological activity in several diseases such as cancer, neurodegeneration, type-2-diabetes, fungal and microbial infections[2-7]. These biological activities have been attributed to the presence of
novel sterols, metabolites including steroids, terpenoids,
alkaloids, cyclic peptides and unsaturated fatty acids[810]
. With a view to explore the possibilities of finding
new molecules with proven therapeutic efficacy for human use, a programme is operational at the Central Drug
Research Institute, Lucknow, India for screening of
extracts of marine organisms for a wide range of biological activities. The programme consists of collection,
identification and extraction of marine flora and fauna
along the Indian coasts for biological screening.
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Heritiera littoralis was selected for detailed chemical
and biological investigations with a view to isolate
bioactive compounds.
Heritiera littoralis Dryand belongs to the family
Sterculiaceae. is an evergreen mangrove tree, up to 25
m in height and with a buttressed trunk up to 60 cm in
diameter. The bark is fissured, dark or gray. Leaves
are 10–20 cm long, and they have a green upper surface and a silvery-white lower surface. The tree has
numerous small bell-shaped, yellowish-green flowers.
The fruits are hard and shining, 4–8 cm long[11].
H. littoralis seed extracts are traditionally used to
treat diarrhoea and dysentery[12]. The stems and leaves
have also been used against diarrhoea and dysentery.
In addition, they have been used to control mosquitos
and as a piscicide[13,14,15]. The sap is reported to be a
fish poison and arrowhead and spearhead poison[12,16].
The seeds and leaves are, however, regarded as edible
in the Andaman and Nicobar islands[17]. The tree is used
as tooth brushes and chew sticks. The wood is also
valuable for its timber[18]. A literature search revealed
that few compounds have been reported from H.
littoralis are isofraxidin, friedelin, betulinic acid, â-sitosterol, stigmasterol, sitost-4-en-3-one, ergosterol
peroxide, physcion[12] quercitrin, quercetin, kaempferol3-O-(63 -O-E-p-coumaroyl)-â-d-glucopyranoside,
kaempferol, kaempferitrin, myricetin, eriodictyol, afzelin,
astragalin, tribuloside, catechin[19] and many more others. The bioactivity reported antidiarrhoeal use of H.
littoralis, Aqueous leaf and stem extracts of the plant
have shown antibacterial activity against Salmonella
paratyphoid, while the ethanol extract was inactive.
Some other bacteria, e.g., S. aureus and P. aeruginosa
were also inhibited. Several triterpenoids and steroids
have shown anti-inflammatory activity determined as
NO inhibitory effect and anti-PGE2 activity, with ergosterol peroxide being the most active substance[20].
Since there are no report on the antiamoebic property
of this plant we have selected this plant for initial
antiamoebic screening.
MATERIALS AND METHODS
Collection of marine animals
Aerial parts of the H. littoralis mangrove were

collected from South Andaman Coast in the month of
January 1998. Specimen sample (voucher specimen
number, 325) has been preserved in the herbarium of
the Botany Division, Central Drug Research Institute,
Lucknow, India.
Extraction procedure
Air dried powdered aerial parts of the H.littoralis
(250 g) were extracted with 95% ethanol (5 x5.0 lit)
and the combined extracts were filtered, concentrated
under reduced pressure below 500 C to minimum volume of 1.0 lit. It was further dried in hot air vacuum
oven at 450 C to green powder (yield 15%). Further
250g of the plant material was extracted with 50%
aqueous ethanol as above and the green powder (yield
22%). The plant material (250 g) was also extracted
with triple distilled water and method was repeated as
described above to get the extract, this was finally dried
in a lyophillizer to get powder (yield 25%). These three
different extracts were used to screen antiamoebic activity.
Test models and methodology for antiamoebic activity
(a) In-vitro model
Axenic culture of E. histoyitica (200: NIH) maintained TYI-S-33 medium[21] has been used for in-vitro
screening. Xenic culture 2771 isolated from an acute
case and maintained in Robinson’s medium[22] was used
to produce experimental caecal amoebiasis in rats.
Evaluation of in-vitro amoebicidal activity
The stock solution of the test agent was prepared
by adding small quantity of DMSO and required amount
of water. Further serial double dilutions were prepared
using triple glass distilled water. Amoebic inoculum 0.1
ml containing approximately 2000 trophozoites was
added to the cavities of shallow cavity slides to which
the test sample (0.1 ml) in its required dilution is added.
Each cavity was then sealed with cover slip. The slides
were kept in the moist chamber at 37oC. Observations
were taken at 24 and 48 hrs intervals. The activity of
the test agent at the particular dilution was related with
percentage of mortality. Metronidazole was the standard compound used. Duplicate sets were kept for each
dilution[23].
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TABLE 1 : Results of antiamoebic activity of H.littoralis against E.histolytica in in-vitro and in-vivo models

Name of the extracts
Ethanol extract.
50%EtOH-extract.
Aqueous extract.
Metronidazole (Standard)

Antiamoebic activity against E.histolytica
In- vivo
In-vitro MIC g/ml)
Dose mg/kg (days)
62.5
250 (7)
31.25
250 (7)
31.25
250(7)
50 (7)
10
100 (7)

Experimental production of caecal amoebiasis of
rats

% inhibition
60
90
90
60
100

peutic efficacy of the all extracts presented interesting
results. It was observed that the 50% aqueous ethanol
and aqueous extracts when administered at a dose of
(a) Antiamoebic in-vivo test model
250 mg /kg body weight for five days effected 90%
Rats were fed on autoclaved rice diet for seven cures (TABLE 1).
days prior infection. The caecal contents of these rats
It is not uncommon that marine organisms possess
attain a pH of 5.5 to 7.0 without the occurrence of free activity against pathogenic bacteria, fungus and protoammonia which is toxic to these amoebae[24,25] thus aid- zoa. The terpenoids isolated from Pseudoplenauria
ing in the consistent production of caecal infection. Rats wagenaari posses antiamoebic activity in vitro model.
under ether anesthesia were inoculated intracaecally Lobane diterpene derivatives of this organism were
with 0.2 to 0.3 ml of amoebic inoculum containing 10 x active against phytopathogenic fungus, Cladosporium
104 trophozoites of E.histolytica and the abdominal cucumerinum, gram positive bacteria, Bacillus subtilis,
lesion sutured. After 48 hr. the infected rats were ready and yeast, Saccharomyces cerevisia[27] Similar derivafor therapeutic evaluation of test agents as trophozoites tives have also been isolated from other marine organof E.histolytica were visible microscopically in the con- isms[28].
tents and scrapings of the caecal wall. The animals were
In view of the results presented it is evident that
divided into two groups. One group was given oral marine organisms can provide leads for antiamoebic
administration of the drug, while the other group served agents in future. Thus, the ocean with its innumerable
as control group.
biota offers a challenge to both chemists and biologists
alike as it is a large reservoir of novel chemical entities
Treatment schedule
The test material was suspended in gum acacia sus- with therapeutic potential for human use.
The results assumed significance when viewed repension in distilled water. The rats were administered
garding
the condition of the caecal wall. The caecum of
orally the test agent at 250 mg/kg with the help of a
feeding needle once daily for five consecutive days. The rats receiving the 50% aqueous ethanol crude extract
rats were sacrificed 48 hr. after the last dose of test and aqueous extract appeared normal with thin caecal
material with an overdose of ether anesthesia and the wall comparable to the rats treated with the standard
caecum examined for trophozoites of E. histolytica. drug metronidazole (100mg/kg body weight). However,
The reported method of Neal[26] was used to evaluate the caecal contents of the rats treated with the test agents
although being normal was slightly less formed as comthe degree of infection.
pared to the metronidazole treated rats. The results
become still more interesting when the caecum of the
RESULTS AND DISCUSSION
treated rats are compared with the untreated rat caeThe effect of H.littoralis extracts on trophozoites cum which is shapeless with ulcers on the walls and
of E.histolytica in vitro and against caecal amoebiasis with mucous and very little faecal matter as contents.
It is apparent from the results that H.littoralis posof rats is described in TABLE 1. In vitro efficacy was
sesses
significant amoebicidal activity against E.
recorded for all the test samples. The in vivo theraNatural Products
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histolytica. In the present study, the active extracts
possess 90% activity at 250mg/Kg dose for 7 days has
been identified.
CONCLUSION
Development of these extracts into a viable drug
requires further isolation of active molecules from these
extracts and structural modification of the active compounds is being pursued in our laboratory and will be
reported later. This validates the promise held by the
ocean as a source of therapeutic agents against human
ailments.
ACKNOWLEDGEMENTS
We are grateful to the Ministry of Earth Sciences,
Government of India for providing financial assistance.
We are also thankful to Head, HRDG CSIR, Government of India, New Delhi for grant of emeritus scientist
ship to VL, which enabled to compile these research
findings. We are also thankful to the Director CSIRCDRI, Lucknow, India for providing necessary research
facilities as well as his keen interest in marine natural
products. We are grateful to Dr. M.N. Shrivastava for
collection of the mangrove.
DECLARATION OF INTERESTS
All the authors have no conflict.
REFERENCES
[1] T.R.A.Thomas, D.P.Kavlelar, P.A.Loka Bharti;
Marine drugs from sponge-microbe association – a
review, Marine Drugs, 8, 1417–1468 (2010).
[2] S.H.Bhosale, T.G.Jagtap, C.G.Naik; Antifungal activity of some marine organisms from India, against
food spoilage A.spergillus strains, Mycopathologia,
147, 133–138 (1999).
[3] V.M.Dembitsky, T.A.Gloriozova, V.V.Poroikov;
Novel antitumor agents: marine sponge alkaloids,
their synthetic analogs and derivatives, Mini Reviews in Medicinal Chemistry, 5, 319-336 (2005).
[4] K.Rao, M.S.Donia, J.Peng, E.Garcia, D.Palomero,
A.Alonso, M.Martinez, S.Medina et al.; Journal of
Natural Proucts, 69(7), 1034-1040 (2006).

[5] L.Coello,
M.J.Martín,
F.Reyes;
1,5Diazacyclohenicosane, a new cytotoxic metabolite
from the marine sponge Mycale sp., Marine Drugs,
7, 445-450 (2009).
[6] E.A.Guzmán, J.D.Johnson, P.A.Linley,
S.E.Gunasekera, A.E.Wright; A novel activity from
an old compound: Manzamine A reduces the metastatic potential of AsPC-1 pancreatic cancer cells
and sensitizes them to TRAIL-induced apoptosis,
The Journal of New Anticancer Agents, 29, 777785 (2011).
[7] M.Takei, A.Umeyama, N.Shoji, T.Hashimoto;
Polyacetylenediols regulate the function of human
monocyte-derived dendritic cells, International
Immunopharmacology, 10, 913-921 (2010).
[8] C.Litchfield, A.J.Greenberg, G.Noto, R.W.Morales;
Unusually high levels of C24–C30 fatty acids in
sponges of the class Demospongiae, Lipids, 11, 567570 (1976).
[9] J.A.Findlay, A.D.Patil; Novel sterols from the finger sponge Haliclona oculata, Canadian Journal
of Chemistry, 63, 2406-2410 (1985).
[10] I.Elenkov, S.Popov, S.Andreev; Sterols from two
Black Sea sponges (Haliclona Sp.), Comparative
Biochemistry and Physiology, Part B, Biochemistry
and Molecular Biology, 123, 357-360 (1999).
[11] N.Duke, K.Kathiresan, S.G.Salmo III,
E.S.F.ernando, J.R.Peras, S.Sukardjo, T.Miyagi;
2010. Heritiera littoralis. In: IUCN 2011. IUCN Red
List of Threatened Species. Version 2011.2.
www.iucnredlist.org, Downloaded on 4 March
(2012).
[12] C.Daengrot, C.Ponglimanont, C.Karalai; Chemical
Constituents from the Barks of Heritiera Littoralis.
In Proceedings of the 31st Annual Congress on
Science and Technology of Thailand, Suranaree,
Thailand, 18–20 October (2005).
[13] W.M.Bandaranayake; Traditional and medicinal
uses of mangroves, Mangroves Salt Marshes,
doi:10.1023/A:1009988607044, 2, 133–148 (1998).
[14] W.M.Bandaranayake; Bioactivities, bioactive compounds and chemical constitutions of mangrove
plants, Wetlands Ecol.Manag., doi:10.1023/
A:1021397624349, 10, 451–452 (2002).
[15] C.Pattanaik, C.S.Reddy, N.K.Dhal, R.Das;
Utilisation of mangrove forests in Bhitarkanika wildlife sanctuary, Orissa.Indian J.Tradit.Knowl., 7,
598–603 (2008).
[16] D.H.Miles, D.S.Lho, de la A.A.Cruz, E.D.Gomez,
J.A.Weeks, J.L.Atwood; Toxicants from mangrove
Natural Products
An Indian Journal

In vitro and in vivo antiamoebic activity . of the Heritiera littoralis Dryand against

246

NPAIJ, 10(7) 2014

Full Paper
plants.3.Heritol, a novel ichthyotoxin from the mangrove plant Heritiera littoralis, J.Org.Chem.,
doi:10.1021/jo00389a053, 52, 2930–293(1987).
[17] N.Bhargava; Ethnobotanical studies of the tribes
of Andaman and Nicobar Islands, India,
I.Onge.Econ.Bot., doi:10.1007/BF02859311, 37,
110–119 (1983).
[18] F.Dahdouh-Guebas, S.Collin, D.lo Seen,
P.Rönnbäck, D.Depommier, T.Ravishankar,
N.Koedam; Analysing ethnobotanical and fisheryrelated importance of mangroves of the EastGodavari Delta (Andhra Pradesh, India) for conservation and management purposes,
J.Ethnobiol.Ethnomed., doi:10.1186/1746-4269-2-24,
2, 24 (2006).
[19] Y.Tian, J.Wu, S.Zhang; Flavonoids from leaves of
Heritiera littoralis D.J.Chin.Pharm.Sci., 13, 214–
216 (2004).
[20] S.Tewtrakul,
P.Tansakul,
C.Daengrot,
C.Ponglimanont, C.Karalai; Anti-inflammatory principles from Heritiera littoralis bark, Phytomedicine,
doi:10.1016/j.phymed.2010.02.011, 17, 851–855
(2010).
[21] L.S.Diamond, D.R.Harlow, C.C.Cunnick; A new
mediun for the axenic cultivation of Entamoeba
histolytica and other Entamoeba, Trans.Roy.Soc
Trop.Med.Hyg., 72 , 431- 432 (1978).
[22] G.R.Robinson; Laboratory cultivation of some human parasitic amoeba, Journal Genetic Microbiology, 53, l9-29 (1968).

Natural Products
An Indian Journal

[23] S.R.Das; A novel and rapid method for in vitro testing of antiamoebic agents against aerobic and
anaerobic amoebae growing axenically or with bacteria, Current Science, 44, 463-464 (1975).
[24] B.N.K.Prasad, I.Bansal; Interrelationship between
faecal pH and susceptibility to Entamoeba
histolytica
infection
of
rats,
Trans.Roy.Soc.Trop.Med.Hyg., 77, 271-274
(1983).
[25] G.J.Leitch; Intestinal luminal and mucosal microclimate H- and NH+ concentration as factors in the
etiology of experimental amoebiasis,
Am.J.Trop.Med.Hyg., 38, 480-496 (1988).
[26] R.A.Neal; Some observations in the variations of
virulence and response to chemotherapy of strains
of
Entamoeba
histolytica,
Trans.Roy.Soc.Trop.Med.Hyg,, 44, 439-452
(1951).
[27] R.A.Edrada, P.Proksh, V.Wray, L.Wilte,
L.V.Ofrogen; Four new bioactive lobane diterpenes
of the soft coral Lobophytum paucifolrum from
Mindoro, Phillipines, Journal of Natural Products,
61, 358-361 (1998).
[28] J.Shin, W.Fenical; Fucoside A-D anti-inflammatory
diterpenoid glycoside of new structural classes from
the Caribbean gorgonian Eunacea fusca In Cuimr,
Journal of Organic Chemistry, 56, 3153-3158
(1991).

