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SYNOPSIS

Field trials of various molluscicides-notably sodium penta-
chlorophenate, copper sulfate and dinitro-o-cyclohexylphenol-
were carried out in Brazil in order to test their effectiveness against
the aquatic intermediate hosts of human bilharziasis. Sodium
pentachlorophenate was found to be the most effective in relation
to cost and availability. Subsequent tests in Egypt, using sodium
pentachlorophenate alone, while confirming the effectiveness of
this molluscicide in bilharziasis control, have shown that the dosage
and methods of application must be adapted to environmental
conditions.

Following preliminary field trials of sodium pentachlorophenate and
other potential molluscicides in Puerto Rico, the Dominican Republic and
West Africa, more extensive operations for the evaluation of these products
have been pursued in Brazil (Wright & Dobrovolny, 1953; Dobrovolny &
Barbosa, 1953; Dobrovolny & Dobbin, 1955). In addition, a pilot control
project was later undertaken in Egypt. Most of the field trials in Brazil
were carried out in the State of Pernambuco, but chemicals were also tried
out in certain locations in the States of Bahia and Minas Gerais. The
extremely variable conditions under which these trials were made, including
differences in terrain, types of stationary and flowing waters, rainfall cycles,
vegetation, intermediate hosts, methods of application, etc., provided
unusual opportunities to ascertain the relative value of the chemicals in

* The studies reviewed in this article were conducted by various members of the staff of the Laboratory
of Tropical Diseases and their associates from the co-operating agencies. In Brazil these included the Pan
American Sanitary Bureau, the Servico Nacional de Maliria do Departamento Nacional de Saude Publica,
and its Instituto Aggeu Magalhaes. The Egyptian project was supported by the Ministry of Public Health,
the Egyptian-American Joint Committee for Public Health, and the International Co-operation Administra-
tion of the US Department of State.

t This article will also be published, in Spanish, in the Boletfn de la Oficina Sanitaria Panamericana.
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question. Altogether 38 chemicals were tested in the field, and of these
sodium pentachlorophenate (NaPCP) proved to have the greatest over-all
effectiveness in relation to cost and availability.

Methods of Application of Chemicals in Brazil

Various methods were used to apply the chemicals under different
conditions. These included: application in the form of powder, pellets,
briquettes, or balls, placed directly in the water; the use of solutions in
acetone or alcohol, or suspensions in water by wetting agents; application
of powdered compounds mixed with inert material, using a mechanical
duster; dispersal by hand of sawdust soaked in a solution or suspension
of the chemical; application by means of motor-powered spray pumps;
and continuous application over given periods of time by the so-called drip
method. While special situations may demand unusual methods, these
experiments showed that in general the application of the chemical in the
form of briquettes or balls gave the best over-all results in running water.
The employment of dusts was not found to be particularly advantageous,
although it might be of value in swampy areas difficult to treat by other
means. NaPCP is a pronounced respiratory irritant and the application
of the chemical in the form of a dust was extremely annoying to the opera-
tors. Alcohol or acetone solutions, or the employment of wetting agents
to suspend the chemicals in water, were necessary with certain compounds
which were insoluble or had a low solubility in water. The use of sawdust
soaked in a solution of the chemical was not particularly advantageous.
The continuous drip method was found to be of advantage under certain
conditions as it was in Venezuela.' Considerable use was made of spray
pumps in applying chemicals on dry ground where the snails had become
isolated by receding waters during the dry season, and also along the banks
of streams treated by other methods.

Snail Ecology in Relation to Chemical Control

Apparently anomalous results obtained with NaPCP in early trials in
Pernambuco necessitated a special study of the ecology of Australorbis
glabratus and Tropicorbis centimetralis, molluscan intermediate hosts of
Schistosoma mansoni. In this area, there is a marked seasonal rainfall
cycle, as a result of which many of the habitats of the snail hosts contain
water for five to seven months annually but are deprived of water for the
rest of the year. It has been shown by Olivier & Barbosa (1955a, 1955b) that
these snail vectors may survive the dry season under the protection of

1 Jove, J. A., unpublished working document WHO/Insecticides/45
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vegetation and debris at the ground level and re-populate ponds and streams
with the advent of the rains. In many of the experiments, failure to obtain
adequate control of the snails could be readily traced to this factor. In this
connexion, Barbosa & Coelho (1955) have pointed out that infected snails
may be able to survive the dry season with their infections intact. The ability

FIG. 1. INFLUENCE OF WASTE AND RUBBISH IN STREAMS ON MOLLUSCICIDAL
EFFICACY OF SODIUM PENTACHLOROPHENATE (PERCENTAGE OF STREAMS f
FOUND FREE FROM SNAILS AT VARYING TIMES FOLLOWING APPLICATION OF

THE CHEMICAL)
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of the snails to withstand desiccation also enables them to climb out of the
water and to remain viable along banks covered with vegetation or debris,
later returning to the water. These obstacles to control had not been
observed in any area in which field trials had previously been conducted.
Figure 1 presents data on the results of NaPCP in different types of streams
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and indicates that better control of snail hosts was secured where streams
and their banks were free of waste and rubbish, thus providing minimum
protection for harbourage of snails.

Interference Phenomena

There are undoubtedly many factors affecting the efficacy of mollusc-
icides and some have still to be evaluated. It was observed by Dobrovolny
& Haskins (1953), for instance, that under laboratory conditions mud and
sunlight may be important factors in reducing the efficacy of certain
molluscicides. There was some indication that, in certain situations in
Brazil, the efficacy of NaPCP was reduced by mud, particularly in slow-
flowing streams with a deep mud bottom. However, such loss of efficacy
was not experienced in Egypt, perhaps because of different chemical
constitution of the soil or other factors. Some dissipation of molluscicidal
activity might be expected in Egypt because of the great amount of silt
carried by the Nile, especially during the flood season. However. there was
no indication that such a condition influenced the efficacy of the chemical.

The influence of water temperature on molluscicide efficiency was
reported by Hoffman & Zakhary (1951) in connexion with copper sulfate,
and has been emphasized by Kuntz (1952) for other molluscicides. However,
in Brazil, marked temperature variations were not the rule in areas in
which tests were conducted and the efficacy of the chemicals was not affected
by this factor. Since, in Egypt, canal closure takes place during the winter
months, temperatures apparently had little influence on the efficacy of
NaPCP applied in the spring, summer and autumn.

Dose Rates, Concentration and Results of Application of NaPCP to
Various Streams in Brazil

During the preliminary field trials in Brazil, scores of streams were
utilized for the tests. These streams varied considerably as regards their
size, length, flow rate, turbidity, vegetation content, and the presence or
absence of pools or impounded waters along their course. As might be
expected, results with NaPCP varied considerably according to the condi-
tions encountered.

Dose rates of the chemical can be judged most accurately after some
experience of its use. The dose-rate/time-factor complex governs the
concentration/distance relationship and therefore the efficacy of the chem-
ical. In the experimental work in Brazil, varied dose rates were employed.
In general the best results were obtained when the dose rate provided for
a concentration of 10 p.p.m. to 20 p.p.m. for 8 hours or more, either by
the drip method or by the application of briquettes. Dose rates calculated
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to provide concentrations over 20 p.p.m. for 4 to 8 hours were also found
advantageous under certain circumstances. Some loss of chemical, as
indicated by lowered concentration readings by the method of Haskins
(1951), was encountered in all applications, as might be expected. In
Brazil, a mean reduction of 80% in concentration at varying distances
downstream was encountered in streams with a velocity of 0.077 to 0.250
feet per second, a 50% reduction in streams with a velocity of 0.4 to 0.6
feet per second, and a 20% reduction in streams with a velocity of 0.75 and
more feet per second. The type of soil in the stream bottom, the amount
of vegetation and other factors also influenced the rapidity of dissipation
of the chemical. It was necessary to maintain frequent surveillance of
chemical concentration downstream from the point of application, in order
to maintain the efficiency of the operation. In north-eastern Brazil, it was
observed that additional doses of chemical were needed, on the average,
at each 1000-foot (300-m) mark below the point of last application in order
to maintain sufficient residual in lower parts of the stream. This applied
where the initial dose rate was 10 p.p.m. or more for eight hours, but cannot
be utilized as a working formula, since conditions in different streams vary
so markedly. The use of such a formula in Egypt, for example, would
have resulted in a gross over-estimation of the amount of chemical required
to destroy all snails in irrigation canals and drains in the area of operations.

In Brazil, a single application of NaPCP failed to eradicate the entire
snail population in every stream but complete eradication for periods up
to 12 months was achieved in some streams where the chemical was applied
in the most effective manner. In 75 % of the streams in which the concentra-
tion and dispersion of the chemical were adequate, no living snails were
found for a period of 2 months after treatment. For a 4-month period
following treatment, a snail reduction of 90 %, or more, was observed in
approximately 40% of the streams under survey. Control of snail popula-
tions in streams was successful where the chemical was re-applied at selected
intervals over periods up to 1 year. It should be emphasized that the major-
ity of the field trials conducted in Brazil were designed to provide answers
to such problems as required dosage, exposure time, retention residuals at
varying distances from the point of application, most feasible methods of
application, and the effect of physical factors in the stream on the efficiency
of the chemical, in order that sufficient information might be secured for
use in widespread control programmes. Under these circumstances, expe-
riments were not always designed to obtain complete control in the body
fo water under treatment.

Attempts to Control Snails on Dry Ground

The capacity of aquatic molluscan intermediate hosts to retain their
viability out of water during the dry season in north-eastern Brazil, as

19
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determined by Olivier & Barbosa (1955a, 1955b), added an important com-
plicating factor to snail control and led to a series of experiments to deter-
mine whether destruction of snails could be accomplished under such
conditions. In these experiments, NaPCP, copper sulfate and dinitro-o-
cyclohexylphenol were employed singly or in certain combinations.

All treatments at rates lower than 100 g per m2 were ineffective even
when solutions were applied by power sprays. At 100 g per m2, only NaPCP
proved effective against estivating and retracted Tropicorbis centimetralis
on dry ground under a thick cover of grass.

After the first rains, all the compounds tested in the field were more
effective against retracted snails on the ground. Applied at rates as low as
25 g per m2, on the day after the first heavy rain, NaPCP and dinitro-o-
cyclohexylphenol were 100% effective against Australorbis glabratus and
T. centimetralis under grass and on wet ground. Under comparable condi-
tions, living snails were found after treatment with copper sulfate at rates
as high as 100 g per M2. A week after hard rains, all snails in wet test plots
were apparently destroyed by NaPCP at rates as low as 2 g per M2. From
these experiments, it was concluded that an attack on snails marooned on
dry ground by recession of waters during the dry season would not be
practicable, but that their destruction could be accomplished with relative
ease following the first heavy rain.

Control of Snails in Static Waters

Of the 38 compounds sent to the field after laboratory screening, 23
proved to be completely effective in destroying snails in static waters. In
order to determine the relative value of three compounds which have been
employed more extensively than others-namely, copper sulfate, dinitro-o-
cyclohexylphenol (dicyclohexylamine salt) and sodium pentachlorophenate
-comparable experiments were conducted with these compounds in static
waters. In these tests, 2 p.p.m. of NaPCP killed all snails, whereas 20 p.p.m.
of copper sulfate and 15 p.p.m. of the dicyclohexylamine salt failed to do so.

Costs of Mollusciciding Operations

During the field work in Brazil, data on costs were gathered in order to
determine the net cost of applying certain molluscicides. The total cost
figures included those for labour, measuring and mapping the areas, snail
surveys, transportation and molluscicides. Table I presents an analysis of
the data collected and indicates that NaPCP can be applied at a cheaper
rate than copper sulfate (CuS04) or a mixture of NaPCP and copper
sulfate. Naturally, cost figures would differ according to the country or area.
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TABLE I. RATES OF APPLICATION AND COSTS PER SQUARE METRE
OF MOLLUSCICIDAL COMPOUNDS APPLIED IN PERNAMBUCO, BRAZIL

NaPCP CuS04 Mixture ofNaPCP and CUS04

Grams Cost Grams Cost Grams Cost Grams Cost
per m2 US$ per ml US$ per ml US$ per m2 US$

Minimum 1 0.0006 10 0.0026 3 0.0011+ 10 0.260
effective dose

Maximum 7 - 25 - 9 - 20 -

dose required

Average dose 2.9 0.0018 18 0.0047 6 0.0022 11 0.0254

Experiments in Egypt

At the request of the US International Co-operation Administration,
the Laboratory of Tropical Diseases supervised and provided the plans and
certain personnel for a pilot control project in Egypt in which only sodium
pentachlorophenate was employed. The area selected for the test was that
of Warraq El-Arab, 10 km north-west of Cairo, and comprises approxi-
mately 25 km2 with a population of about 50 000. Prior to the first applica-
tion of the chemical, the area was accurately mapped, adequate snail surveys
were made, and an index of bilharziasis infection was obtained for the
primary schoolchildren from 6 to over 10 years of age.

Three applications of NaPCP were planned for the first year. The first
application was made on 20 October 1954. In all, 6500 pounds (2.9 metric
tons) of the chemical were required to provide a residual of 10 p.p.m. in
the main intake, the Sawahil Canal, which is 22 km in length. An additional
5500 pounds (2.5 metric tons) were required to treat the remaining 160 km
of secondary and tertiary canals and drains. Applications were made at
six different points. Heavy vegetation (mostly Eichhornia crassipes and
Panicum repens) was removed by means of a bucket and drag-line operated
from a tractor. Certain areas in which the water was static were sprayed
with a solution of the chemical by means of a fire-hose to produce a concen-
tration of 10 p.p.m.

Close surveillance of the dose rate was secured by taking frequent
readings of the concentration of NaPCP at the point of application and
again 1 km downstream. In subsequent applications of the chemical it
was found that the concentration of 10 p.p.m. of NaPCP was maintained
for surprising distances, in fact up to 22 km, or the total length of the
Sawahil Canal. Six weeks after application of the chemical, a residual of
10 p.p.m. was still found in irrigation drains. It would appear, therefore,
that in subsequent operations in the Egyptian irrigation system it would
not be necessary to apply chemicals at such frequent intervals.
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Between 20 October 1954, when the chemical was originally applied,
and 26 December 1954, the date of the winter closure of the canals, no
live snails were found in any part of the area. Snail surveillance was prac-
tised by a team of four trained individuals, who devoted their entire time
to searching for snails within the area, both by examining palm-leaf traps
placed throughout the canals and drains and by frequent sieving with
dip-nets.

The canals were reopened on 4 February 1955. On 9 February 1955,
four specimens of Bulinus truncatus were collected from palm-leaf traps in
the upper Sawahil Canal. Further observations during the month of Febru-
ary resulted in the finding of 165 additional snails in the upper half of this
canal; none, however, was found in the last 8 km where the highest density
of snails had previously occurred. The new snail population undoubtedly
came from the Zumor Canal, which supplies the Sawahil Canal with
water.

In order to avoid reinfestation of the secondary and tertiary canals and
drains, a second application of 5500 lb. (2.5 metric tons) of the chemical
was made on 17 and 18 March 1955. Between 18 March and 15 September
1955, small numbers of snails were found in 13 different sites in the Warraq
El-Arab project area. These sites were re-treated with small quantities of
NaPCP totalling 1540 lb. (0.7 metric tons) in weight. On 15 September
1955, it was found that the annual Nile flood had apparently washed aquatic
vegetation containing eggs of B. truncatus into the Sawahil Canal. Follow-
ing this observation, 230 specimens were collected, all but one of which
were juveniles. The Sawahil Canal system was re-treated on 6 October
1955, when a total of 8666 lb. (3.93 metric tons) of NaPCP was applied at
five points along the canal. Following this treatment, no snails were encoun-
tered in the area until the reopening of the canals in February 1956. In
the latter part of that month, four snails were found in the Sawahil Canal
at a point where it enters the test area. Subsequently, during March and
April 1956, the invasion proceeded until a total of 44 snails was found, one
as far as 17 km along the canal. These findings necessitated an additional
treatment of the system, which is being carried out at the time of writing.

On 1 July 1956, the Egyptian Ministry of Health assumed charge of the
project, which it is planned to continue for a total of 5 years in order to
evaluate the efficacy of a single method of control, i.e., mollusciciding, on
the prevalence of infection in the population within the area. Examination
of primary schoolchildren will be continued yearly during this period.

The prevalence study will continue to be based on the examination of a
single stool and urine sample from each child. Admittedly, the accuracy
of such a survey is subject to gross error and the true prevalence figure
would probably be 20-30% greater than that indicated by a survey based
on a single examination. It is believed, however, that the results will reflect
the success or failure of the mollusciciding method. During the five-year
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period, no other method of control will be utilized and no treatment will
be administered unless it is essential for seriously infected individuals.
The first survey of the prevalence of bilharziasis in the Warraq El-Arab

area was made during the winter of 1953, 9 months before the first applica-
tion of NaPCP. The survey in 1954 was conducted following the first
application of the chemical in October of that year. Since most bilharziasis
infection is no doubt acquired during the summer months, a significant
decrease in prevalence was not anticipated. The 1955 survey was made

TABLE 11. PREVALENCE OF S. HAEMATOBIUM AND S. MANSONI IN PRIMARY
SCHOOLCHILDREN IN THE WARRAQ EL-ARAB AREA BEFORE, DURING

AND AFTER THE FIRST APPLICATION OF SODIUM PENTACHLOROPHENATE *

Schistosoma haematobium Schistosoma mansoni

Year Number Number
of children Number Percentage of children Number Percentage
examined positive positive examined positive positive

1953 1447 582 40.22 1437 72 5.01

1954 2582 989 38.30 2496 110 4.41

1955 2746 884 32.19 2657 79 2.97

Data based on a single stool and urine examination

in October and November of that year. Table II presents data from the
three surveys and indicates that substantial reductions have taken place
in the prevalence of both Schistosoma haematobium and S. mansoni.

Treatment of the Zumor Canal System

Early in the spring of 1955, the Egyptian Government requested an
extension of the project to the contiguous Zumor Canal system, comprising
over 1800 km of canals and drains. Also included was an area of 38 km2
in the. Subra Mant, a region which parallels the Zumor Canal system. The
objective of this experiment was different from that of the Warraq El-Arab
project. Here, it was hoped to ascertain to what extent a single treatment
of a large primary canal would control snails throughout the area it serves.
The Zumor Canal receives its water from the Giza Canal. A total of 21 588
lb. (9.79 metric tons) of NaPCP was inserted into the Giza Canal at Abu-
Roba, 14.5 km south of the intake of the Zumor Canal; this amount
was intended to maintain a concentration of 10 p.p.m. for 8 hours. A
sufficient number of 100-lb. cartons of NaPCP were placed in wire baskets
and suspended from a bridge at this point, where the Giza Canal is 85 feet
(26 m) in width with an average depth of 8.5 feet (2.6 m) and a flow rate of
1.66 feet per second.
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Ten hours after the treatment was applied, a concentration of 10 p.p.m.
of the chemical had reached secondary canals 14.5 km from Abu-Roba.
Seventeen hours later the concentration at 30 km from the point of applica-
tion was still 10 p.p.m. Total snail eradication was secured in all parts of
the area, with the exception of isolated secondary and tertiary canals,
where dosage was incomplete, either because of temporary dams thrown
up by farmers or because such factors as direction or velocity of flow
prevented reception of the chemical in sufficient concentration. Thus,
because of the nature of the terrain or other factors, a single application
to the primary canal was not in this instance sufficient to eradicate all snails
over an area involving 1800 km of canals and drains.

Comparative Costs under Egyptian Conditions

Since the Egyptian Ministry of Public Health applies copper sulfate
only in places where snail hosts are actually found shedding cercariae, the
objectives as well as the method of applying sodium pentachlorophenate
in the co-operative project were dissimilar, and comparisons are therefore
difficult. If, however, CuSO4 had been applied only to those sections of
canals and drains in the Warraq El-Arab area where infected snails were
found, 11.8 metric tons (13 short tons) of chemical would have been used.
A second treatment using the same amount of the chemical would have
been made within six weeks in order to control the juvenile snails which
would have hatched from the egg clutches. Prior to the application of this
compound it would have been essential to remove the dense vegetation,
adding LE 192 ($552.96) to the total cost. The entire area was treated
with NaPCP, using only 5.4 metric tons (6 short tons) of this chemical.
Since the amount of labour required to treat the area with either chemical
is approximately the same, a comparison of the cost of the two compounds
would be as follows:

Copper sulfate
26 short tons at £E93 per ton ($267.84) £E2418 ($6963.84)
Cost of clearing vegetation prior to treatment LE 192 ($ 552.96)

Total £E2610 ($7516.80)
Sodium pentachlorophenate

6 short tons at £E240 per ton ($691.20) LE 1440 ($4147.20)

Conclusions

Extensive experience with sodium pentachlorophenate under varied
conditions has shown that environmental factors are of extreme importance
in the employment of molluscicides in bilharziasis control and that no one
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formula can be recommended for universal application. For the best
results, there should be a careful preliminary study of the habits of the
molluscan intermediate hosts, the terrain, the nature of the water courses,
types of vegetation, kinds of soil, etc. Suitable methods of applying the
chemical and the required dose rate can only be selected after such a study.

Under the best of conditions, it is quite evident that the employment
of molluscicides is only one of several weapons for attacking bilharziasis.
It seems probable that in many areas it will be necessary to utilize all avail-
able control methods if the disease is to be conquered.
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R'SUM'
Des essais de destruction des mollusques vecteurs de la bilharziose au moyen de

molluscicides ont ete effectu6s au Bresil et en Egypte. Les auteurs en communiquent les
resultats dans cet article. Le pentachloroph6nate de sodium s'est revele le plus efficace
des 38 produits mis a l'essai, compte tenu du fait qu'il est peu couteux et facile a obtenir.

Dans les eaux courantes de certaines regions du Bresil ou les operations ont et6 effec-
tuees, les briquettes et boules de pentachlorophenate representent le mode d'application
le plus efficace, sauf dans quelques cas particuliers. On a utilise des pulverisateurs pour
repandre le molluscicide sur les terres emergees pendant la saison seche. Les resultats les
meilleurs ont ete obtenus dans les ruisseaux dont les berges ne sont pas souill&es par des
detritus ou des gadoues ou les mollusques peuvent trouver abri. La boue en couche
epaisse dans les ruisseaux au cours lent semble attenuer l'efficacite des molluscicides.
Les doses a employer varient suivant les conditions du terrain, qui influent sur le pour-
centage de pertes en substance active. On estime satisfaisantes les doses assurant une
concentration de 10-20 p.p.m. pendant 8 heures au moins. II a fallu, en gen6ral, ajouter
une dose d'appoint a 300 m en aval du dernier point d'application, pour entretenir cette
concentration. Durant les deux mois suivant le traitement, tous les mollusques avaient
disparu de 75% des cours d'eau dans lesquels la dispersion et la concentration du mollus-
cicide avaient et adequats. Dans 40% des cours d'eau, on a constate pendant les quatre
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mois suivant le traitement, une reduction de 90% des mollusques. La decouverte du fait
que les mollusques peuvent rester vivants hors de 1'eau pendant la saison seche dans le
Nord-Est du Bresil, a ete a l'origine de nouveaux essais. Tous les traitements des terrains
emerges, au moyen de pulverisateurs, ont ete inefficaces a des doses inferieures a 100 g/m2,
ce qui rend cette operation pratiquement irrealisable. En revanche, les molluscicides se
sont montres efficaces apres de fortes chutes de pluie. I1 a suffi d'une concentration de
pentachlorophenate de 2 g/m2 apres la premiere forte chute de pluie pour avoir raison
des mollusques, meme caches sous les herbes.

En Egypte, un des essais les plus interessants a port6 sur la desinfestation du Canal
Zumor, qui regoit les eaux du Canal de Gizeh. On esperait que le traitement massif d'un
large canal permettrait de d6truire les mollusques dans toute la zone desservie par ce
canal et ses ramifications. Un total de 10 000 kg environ de pentachlorophenate a ete
utilise. Dix heures apres le debut du traitement, une concentration de 10 p.p.m. s'observait
a 14,5 km du point d'application et 17 heures plus tard a 30 km encore. Les mollusques
ont et compltement detruits, sauf dans des canaux secondaires et tertiaires isoles, ou
la concentration n'a pu etre maintenue, soit en raison de la rapidite du courant soit des
digues interposees par les paysans. Ces conditions ont emp&eh, dans ce cas, que la desin-
festation d'un canal principal assure la desinfestation complete d'une zone comportant
1800 km de canaux et de drains.

Les conditions de milieu sont determinantes dans l'emploi des molluscicides dans Ia
lutte contre la bilharziose et aucune formule d'application ne peut etre universelle. Une
etude preliminaire de la biologie des mollusques, du terrain, du cours des ruisseaux, des
types de vegetation, etc. est necessaire. C'est d'apres ces donnees que l'on fixera les
m6thodes d'application. Meme dans les conditions les plus favorables, les molluscicides
ne representent que l'un des moyens de lutte contre la bilharziose. Dans plusieurs regions,
il y a lieu de recourir a tous les moyens de lutte pour juguler la maladie.
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