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EVALUATION OF THE MOLLUSCICIDAL PROPERTY OF
EUPHORBIA SPLENDENS VAR. HISLOPII (N. E. B.) (EUPHORBIACEAE) —
2. INVESTIGATION IN LOTIC HABITAT
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The latex of Euphorbia splendens var. hislopii in 12 ppm concentration (12mg/l} caused
100% mortality for a Biomphalaria tenagophila population in a lotic habitat after 9 hr of drip-
Jfeed application. For sentinel snails, in cages placed at the water surface and buried under 0.10
m, the mortality rates varied with the distance from the application point and were: 100% (0

m); 92.6% (50 m) and 94.7% (100).

No lethal effects were observed for the other living species in this habitat (Pomacea haustrum

and Poeciha reticulata).
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There 1s a great interest in the use of mol-
luscicidal plants by local communities in a
self-supporting system of a plural schistoso-
miasis control program (Taylor, 1986} since
the high costs of synthetic molluscicides as
well as some difficulties with their transporta-
tton and application are prchibitive to that

purpose.

Euphorbia splendens known in Brazil as
“coroa de cristo” 1s among 354 plants already
tested for molluscicidal activity in the country
(Jurberg et al., 1989),

In the latex of “coroa de cristo” 1t was
identified a ingenols series presented as milia-
mines (Zani et al., 1991). Until now biological
assays did not show any carcinogenic property
of these substances (Marston & Hecker, 1983,
1984). Other toxicological tests have already
been done like acute toxicity (Mattos et al,,
1989), cutaneous and ocular rritability (Freitas
et al., 1991), mutagenicity and citotoxicity
(Schall et al., 1991), with some encouraging
results.

The phytochemical fractionation of the la-
tex had just showed an active fraction at 0.01
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ppm (Zant et al., 1989). That is one hundred
more potent than niclosamide, the compound
that 1s used in large-scale nowadays. At the
present time long-term toxicological studies are
being conducted in mammals with some ob-
servations on mutagenicity and carcinogenic-

1y,

Laboratory assays have showed seasonal
and geographical stability of the latex in Bra-
z1l (Schall et al., 1992) in spite of the possible
variations in i1ts molluscicidal activity accord-
ing to different geographical origins.,

Considering the control of schistosomiasis
vector snails in restricted lentic habitat prom-
1Ising field investigations were done with the
latex 1n Minas Gerais state (Brazil). The mor-
tality of Biomphalaria glabrata snails was

100% in the concentrations of 5 and 12 ppm
(Mendes et al., 1992).

This work presents the results of a field
study using the latex of . splendens as mol-
luscicide for the control of B. tenagophila snails
in natural lotic habitat in the municipality of
Paracambi, state of Ric de Janeiro.

MATERIALS AND METHODS

Study area — The study was carried out in
the municipality or Paracambi, a low preva-
lence area of schistosomiasis.

General observations — The field investi-
gation aimed to test the molluscicidal activity
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of the latex of E. splendens in an aqueous
solution 11t a natural lotic habitat, Some known
foci of B. tenagophila were used for a short-
term mortality test. The density of B. fena-
gophila was quantified in November, with
maximum population density just before the
beginning of the rainfall period. The mollusci-
cide was applied after the snail population
quantification. In that period the stream flow
was low because of the dry season. This habi-
tat was not connected to any other nver so
there was no molluscicide dispersion. Although
in laboratory investigations LD90 varied from
1 to 4 ppm, the highest concentration (12 ppm)
was used 1n order to compensate some
tnaccurancy in the measured water volume as
well as the effects of silt deposits in the habi-
tat.

Two streams were chosen: one was taken
as experimental site and the other one as con-
trol. Both of them had low turbidity, slow and
continous water flow, pH varying from 5 to 6,
water temperature of 27 °C, mud substrate and
heavy vegetation along the water edge.

The small experimental stream was approxi-
mately 500 m long, 0.70 m wide and 0.10 m
deep, with water flow of 3 I/s. The water was
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collected by a drainage channel of the county
sewerage which prevented any human contact
for domestic and leisure purposes.

The control stream which was similarto a
natural one was a small channel built by man.
it was approximately 400 m long, 0.50 m wide,
0.05 m deep, with water flow of 3 I/s. The
water 1s used by the neighboring population
for domestic purposes.

Molluscicide plant collection and applica-
tion — The employed chemical was the latex
diluted 1n water. The latex was collected in
the standard locality (Ilha do Governador, RJ)
two weeks before the field application. It was
extracted by the stem inctsion method at 10
cm from the top.

The concentration was 12 ppm calculated
from the total volume of habitat water to be
treated for 9 hr at a water flow of 3 I/s. For
this purpose, 933 ml of latex were used. The
drip-feed mollusciciding method was chosen:
the latex was stored in a stainless steel con-
tainer placed over the experimental stream.

Snail estimation by direct sampling - The
snails were sampled by two persons for 30
min. In both experimental and control sites the

TABLEI

Molluscicidal activity of the latex of Euphorbia splendens at 12 pmm on Biomphalaria tenagophila
in lotic habitat

Number of B. fenagophila

Before application After application Mortality
Alive Dead Alive Dead (%)
Exp. 1107 { 0 1095 100
Cont. 259 0 268 7 2.6

Exp. = experimental; Cont. = control.

TABLE II

Exposure of sentinel snails (Biomphalaria tenagophila) to the latex of Euphorbia splendens at 12 ppm.
The cages were places at the water surface

Number of B. tenagophila

Distance from

o Before application After application Mortality
application : :
point (in m} Alive Dead Alive Pead (%)
0 40 0 0 40 100
50 40 0 0 40 100
100 39 0 0 39 100
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TABLE 111

Exposure of sentinel snails ( Biomphalaria tenagophila) to the latex of Euphorbia splendens at 12 ppm.
The cages were placed beneath (.10 m in the substrate of the lotic habitat

Number of B. fenagophila

Distance from

S Before application After application Mortality
apphc.:-}tmn Alive Dead Alive Dead (%)
point (in m)

0 42 { 0 42 100

50 41 0 3 338 92.6

100 38 { 2 36 94.7

molluscs found on the substrate and at the
water surface were collected with a forceps.

The snails sampling in the expernimental
site was done along a 100 m area adjacent to
the site where the water was collected by the
county sewerage. After the quantification the
sampled snails were returned to the habitat. In
order to verify some chemical dispersion ef-
fects, the snails quantification after the apph-
cation was done along the stream at sites dis-
tant 0.50 and 100 m from the application pont.

Sentinel molluscs — Before application of
the latex of E. splendens, six cages with 40 5.
tenagophila specimens were placed at 0.50 and
100 m from the application point. Three cages
were placed at the water suface and the other
three were placed 0.10 m beneath the sub-
strate. This procedure was also done in the
experimental stream,

RESULTS

B. tenagophila snails measured 3 to 14 mm.
Water pH in the lotic habitat ranged from 5 to
6, and the recorded water temperature was 27
°C.

Data on snail mortality — The results of
this first investigation in running water showed
that at a 12 ppm concentration (applied by the
drip-feed method for 9 hr) there was 100%
mortality among snails along the natural tested
stream (Table I).

The results for sentinel snails placed be-
neath 0.10 m showed a slight reduction in the
mortality rates as the distance from the appli-
cation point increased: 0 (100%), 50 (92.6%)
and 100 m (94.7%) (Table III). The mortality
was 100% for the snails kept 1n cages on the
water surface (Table II).

For the control stream snatls, the mortality
rate was 2.6%.

The other observed species in the habitat
(Pomacea hausfrum and Poecilia reticulata)
were not affected by the molluscicide.

DISCUSSION

The present work confirms the efficiency
of the molluscicide action of the latex of £
splendens under field conditions, as previously
indicated by Mendes et al, (1992) 1n a lentic
habatat.

Since mud could be one of the most impor-
tant factors in the efficient reduction of the
molluscicides, we tested its efficiency on sen-
tinel snails placed beneath 0.10 m in the muddy
substrate distant 0.50 and 100 m from the
applicaton point., Until now the results have
indicated some loss 1n the chemical efficiency
as the distance from the appication point n-
creases, with mortahity rates of 100%, 92.6%
and 94.7%, respectively. Such data may be
related to: (a) a great dispersion of the latex in
running waters with enough time to penetrate
in the substrate and (b) a possible molecular
instability of the active fraction after reacting
with the substrate. More revealing answers
shoud be obtained in experiments to be made
regarding the absorption degrees of the active
fraction identified by Zani et al, {1991) with
samples of deposits exposed to the Jatex 1n
simulated watercress cultures.

Although the results indicate 100% mortal-
ity among B. tenagophila exposed to 12 ppm
concentrations of the latex for 9 hr, new tests
on the time optimization and on the chemical
application mode are desirable since the use of
low concentrations for longer exposure perni-
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TABLE IV
Plant Common Target Mortality (%) T;me F"S Active . : ,
{specics) name snails concentration o serve principle Potential toxicologic problems
{ppim) mortality author
Ambrosia damsissa Biomphalaria 100% after 24 hr sesquiterpenes Allergic contact derntatitis in
maritima alexandring 70 ppm lactones humans. Possible cytotoxicity
Shoeb & E] Eman (Mitchell & Dupuis, 1971;
(1978) Kupchan et al., 1971 ; Lee et al., 1971)
Angcardium cashew-  Bulinus 86.5 - 91.8%  after 24 hr anacardic acid Unstable compound. Allergic reaction
oocidentale nuts globosius l ppm alkenul phenols or ¥isicant effects in persons exposed
Sullivan ¢t al. Toxic effects of poison-ivy,
(1982) polson-wy and poison-sumac dermatitis
{Baer, 1979)
Euphorbia CTOWN Biomphalaria 100% after 24 hr ingenaols Possible existence of phorbol esters that
splendens christ’s g!ghram ‘ 5/12 ppm diterpenes promote tumaors, although jts do not occur
Bmmp:‘mffzrm Milliamines in all species of Euphorbiaceae famnily
tenagophila Zani et al. (I'arnsworth et al., 1987)
(1991)
Phyvtolacea endod  Bulinus 100% after 24 hr SApONINS Possible active mitogenic lectins
dodecandrg Flohasus 20 ppm Domon & {highly found in P, americang)
Lymnaea Hastettmann (McPherson, 1979; Stobo, 1980)
naralensis (1984)
Swartzia o kipogaro  Bulinus 100% after 24 hr oleanclic acid Possible rotenoids — piscicidal
madagascariensis gfquus 200 ppm saponin and adverse effects on the offspring
Bmmghafarfa Suter ¢t al. {Haley, 1978; Khera et al., 1982}
pleifteri (1986}

ods as well as studies with massive doses can
facilitate 1ts use in the field. It is also neces-
sary to follow the possible habitat repopulation
along the year in order to verify the optimum
interval between the annual applications, to
control the snail population and to disrupt
schistosomiasis transmission.

Since the latex is the active plant part to be
used as molluscicide, there are some advan-
tages regarding its applicability in the field, as
follows: extration and application at any sea-
son, easy manipulation (latex dilution in wa-
ter}, the chemical storage for long periods and
no toxicity to nontarget organisms in the con-
centrations used.

Concerning the great potential of E.
splendens as a plant molluscicide when used
in running waters we point out some of its
applications in the field. E. splendens is of
great potential considering that it is easy to
grow because of its resistance to desiccation,
its vegetative reproduction through cuttings,
dispersion by stakes, 1its plague resistance and
its use in small and medium-sized irrigation
channels where water can be diked. These are
remarkable aspects in sites where schistoso-
miasis 18 connected to immigated cultures like
sugarcane, rice, watercress and others.

However, its effective action on an African
vector specie (B. pfeifferi) as note by
Vasconcellos et al. (unpublished) and its Mada-

gascar origin makes it suitable for application

in the African continent where disease attacks
around 120 millions people and the transmis-
sion through irmrigation channels is quite fre-
quent,

Among other plants were evaluated in the
field, some of them presented good results as:
Phytolacca dodecandra, with 100% mortality
to Bulinus globosus after 24 hr exposure at a
20 ppm concentration (Nadamba et al., 1989);
Anacardium occidentale, that kills 97.8% of
the snails (8. globosus) in irrigated channels at
1 ppm concentration (Rey et al., 1987); Am-
brosia maritima, with 100% mortality to B.
alexandrina at a 70 ppm concentration (EI
Sawy et al., 1983); Swartzia madagascariensis,
that kills 100% of the snails (8. globosus and
B. pfeiffert) after 24 hr at a 200 ppm concen-
tration (Suter et al., 1986). Effective results
were also obtained with E. splendens var.
hislopii, evaluated in a lentic habitat, when the
mortality of glabrata snails was 100% at a 5§
and 12 ppm concentration (Table 1V).

Although all of these are potentially effec-
tive to use in field as molluscicides, some
toxicologic and operational aspects have to
been investigated in detail before their appli-
cation in the control of schistosomiasis. As
pointed out in Table IV, there are possible
toxicologic effects that have to be very well
known in order to guarantee total security to
the human population, the environment and
the other organisms.
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As the results confirmed a total reduction
in the snail population in the stream treated for
9 hr, the chemical at a 12 ppm concentration
should be tested to verify its effect in the re-
duction of schistosomiasis prevalence in hu-
man populations. Only through this procedure
and after the conclusion of the toxicologic

studies, the viability of this plant in schistoso-
miasis control will be achieved.
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