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StJMMARY: The molluscicidal activityof saponins isolated &om the plant Anagallis arvensis (Primulaceae)

was studied against schistosomeintermediate hosts, Biomphalaria glabrataand Oncomelania quadasi. Strong

molluscicidal activitywas foundintwo compounds called desglucoanagalloside Bandanagalloside B. Their
structures were identified onthe basis ofchemicaland spectroscopICanalysesand their activitiesare comparable

to that of the synthetic molluscicide, niclosamide.

Schistosomiasis, the most significant trematode disease of

human, is a world-wide healthproblem. It affects 200 million

peopleand poses a threat to 400 million morein74 countries

round the world (1)･ In Egypt, newly constructed damSand
irrigation systems may have changedthe ecological conditions

and contributed tothe suddenandunexpectedincreaseinthe
intermediate host snails of schistosomes. Humaninfection

withSchistosoma mansoni is spreadingand increaslng ln

association with the use of perennial irrigation (2). There

remains a need for deteminingthe molluscicidalallel∝hemicals

from plantsinthe hopethatthey might provide cheap, locally

producible, biodegradable,and effective control agentsinthe
endemicareas (3,4). Several local desertand cultivated plants

have been screened inthe laboratoryandunderfield condidons

against the snail vectors in Egypt. Among them, Anagallis

arveWis is considered one of the most promlSmg mOllusci-

cidal plants,and its saponinfraction has been reported to

express high molluscicidal activity(5). In this paper we
describe the isolation and structure determination of the

molluscicidalsaponins ofA. arvensisandtheir molluscicidal

activities.

The bioassay wasperformed on two species, Biomphalaria

glabrata (Puerto Rico origin, the intermediate host of S.
mansoni)and Oncomelania quadrasi (Mindanao, Philippines

origin,theintermediate host ofSchistosomajaponicum), both

maintained inthe laborabry of the Department of Parasitology,

National Institute of Infectious DiseasesinTokyo. Snails used

inthe experiments were young-mature (8.5 to 10.5 mm shell

diameter for B. glabrata; 4.0 to 4.5 mm shell height for 0.

quadrasi). The tests were carried out as follows: 1 0 snailsin
separate plastic dishes (diameter, 60 帆 and height, 30 mm)

were exposed to a serial dilution of aknOwn concentration of

test samples in 60 ml of distilled water at a temperature of

28oC for 24 h. After exposure,the snails were washedin
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distilled waterand their shells were crushed for examination.

Visual observation uslng a microscope was performed to

determine whether the snail was alive or dead according to

the WHO criterion (6). The powder-like sample obtained by

lyophilization Bom each stage of the isolation process was

tested for activityat variousconcentrations. Niclosamide (ICN

Biomedicals hc･, Atmra, Ohio, USA) was used as.a reference

molluscicide. This synthetic reagent has been ln use aS a

molluscicide since the 1960s and remains the molluscicide

of choice (1).

The plant, A. arvensis, was collectedand deposited atthe

Laboratory of Medical Chemistry, Theodor Bilharz Research

Institute, Giza, Egypt. The material was driedinthe shade

and finely powdered for use. Thefractionation scheme for

the isolation of the molluscicidal saponins is showninFigure

I. Briefly, dried whole plants ofA. a"ensis (25 g) were

extractedusing methanol. The methanol extract was partitioned

between ethyl acetateand water. The water-soluble fraction

was血en chromatographed on silica gel stepwise and eluted

with an increaslng ratio of methanol in ethyl acetate. The

molluscicidal activitywas foundinthe 25-35% methanol

eluate. ru血er column chromatogr叩hy on silica gel uslng

anupper phase of ethyl acetate-water-methanol ( I 0:3 :2) gave

two active fractions, Fr. A-3and Fr. Al5 (Fig. 1). They were

separately submitted to separation onanODS gel eluted with

methanol-water (3: 1). Final purification of the active frac-

tions by preparative HPLC (YMC GEL ODS-A 60-400/230,

8.0 mUmin) gave active compounds 1 (34.7 mg)and 2 (15･1

mg).

Compound 1, 【 α 120D -1.50 (C-0.$7, methanol), showed

anapparent ion peak at m/I 1063.5689【MH]'inthe HR FAB-

MS, showingthe molecularformula of C52H87022 (Calculated

for MH+:1063.5540). Compound 2, 【 α 】20D -A.20 (C-0.38,

methanol), also showedanapparent ionpeak at m/z 1225.6217

lMH]'inthe HR FAB-MS, showing the molecular formula
of C58H,702, (Calculated for MH': 1225.6223). Inspection of

the lH-and uC-nuclearmagnetic resonance (IH- and 13C-
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Fig. 1. The丘actionation scheme for isolation of the molluscicidal
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Fig. 2. Structure of Compound I (DesglucoanagalIoside B)
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Fig. 3. Structure ofCompotmd 2 (AnagalIoside B)

NMR) spectra (Table I) indicated that compounds land 2

wereinclose agreement withthose of desglucoanagalloside

B (Fig. 2)andanagalloside B (Fig. 3) reported by Shoji et al.

(7).

In preliminary examinations, the two compounds at

concentrations of 5 mg/I (ppm) were found to be lethal to

both types of snails. Further observations are sunmarizedin

Table 2. Compound 1, called desglucoanagalloside B, was
found to be active against B. glabrata snails at concentra-
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Table 1. lHand 13CNMR dataofcompound 1 and 2

Compound 1

Position　　　6 1H!　　　　6 )3C
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Compound 2
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78.4榊
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105.1

75.8

78.1書
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The spectra were measured in d5･pyridine at 500 MHz for lH and 125 MTz

for 13C using TMS as an intemal standard,and expressed in ppm･

Ⅰ : Onlythe signals cle打1y assinable are shown, andthe values in parcthesis

aTe coupling constants in Hz･

II: The signal corresponds to one of the methylene protons･
書amd **: The signals may be interchangeable･



Table 2. Molluscicidal activityof purified two saponins Bom Anagalis anenst's on Biomphalaria glabrata

and Oncomelania quadrasi

Biomphalaria glabrata

10ppm　5ppm　2.5ppm 1,25ppm 0.625ppm 0.3125ppm Oppm

Desglucoanagalloside B　10/10　10/10　10/10　　　6/10　　　1/10　　　　0/10　　　0/10

Anagalloside B　　　　　10/10　10/10　　　8/10　　　0/10　　　　0/10　　　　0/10　　　0/10

Niclosamide　　　　　　　10/10　　10/10　　　5/10　　　1/10　　　　1/10　　　　1/10　　　　0/10

Oncome lanja quadwasi

10ppm　5ppm　2.5ppm 1.25ppm 0.625ppm 0.3125ppm Oppm

Desglucoanagalloside B　10/10　10/10　10/10　　10/10　　　　8/10　　　　0/10　　　0/10

Anagalloside B　　　　　10/10　10/10　10/10　　　6/10　　　　4/10　　　　0/10　　　0/10

Niclosamidc　　　　　　　10/10　　10/10　　10/10　　　10/10　　　10/10　　　　　7/10　　　　0/10

Number of dead snails爪Iumbcr of tested snails

tions ofO.625 ppmand over,and lethal to all tested snails at

concentration of 2･5 ppm･ At concentrations of 1.25 ppm

and over, 100% of the tested 0. quadrasi snails were killed.

The molluscicidal activityof desglucoanagalloside B is

comparable tothat of the synthetic molluscicide, niclosamide.
Compound 2 (anagalloside B) might be less effective than
compound l･ In the case of anagalloside B, the tested B.

glabrataand O･ quadlasi snails showed 100% mortalityrates
at concentrations of 5 ppmand 2.5 ppm, respectively.

It is apparentthat A. arvensis canbe a candidate mollusci-

cidal plant not onlyinEgypt but alsoinotherareas endemic

withschistosomiasis becausethis plant is widely distributed

komthe tropics tothe temperate reglOnS arOundthe world･
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