Guerra Bacteriolégica Contra os Hospedeiros Intermediarios
da Esquistossomose Humana (*)

por

EMMANUEL DiAs

No Posto do Instituto Oswaldo Cruz em Bambui, Minas Gerais —
criado em 1943, por ordem do Diretor Henrique Aragdo, com o fim especial
de investigar a doenga de Chagas e sua profilaxia — foram iniciadas pes-
quisas sObre esquistossomose, em agdsto de 1952. Os resultados de um
inquérito preliminar foram comunicados em outubro do mesmo ano (1).

Foram experimentados alguns agentes fisicos e quimicos contra o Aus-
tralorbis glabratus, mas tais experiéncias foram depressa interrompidas,
sendo iniciadas pesquisas com agentes biolégicos. Foram isoladas de cara-
mujos algumas amostras de bactérias, que entretanto ndo mostraram ne-
nhuma acao contra ésses moluscos.

Admitiu-se entdo que, se presentes nesses animais microorganismos
atual ou potencialmente virulentos, eles poderiam ser mantidos por meio de
passagens ininterruptas de caramiijo a caramijo, e que talvés sua atividade
rudesse ser aumentada através as passagens.

No dia 6 de setembro foram iniciadas trés séries de passagens, cada
uma com 5 caramujos vivos em 250 cc. dagua; enquanto que a duas delas
foram juntadas culturas bacterianas indeterminadas, em uma foi adicionado
apenas o triturado de 5 moliscos normais. A principio, cada trés dias os
planorbideos eram macerados em 250 cc. dagua com 5 caramijos vivos
procedentes de focos naturais, mas depois as passagens passaram a ser feitas
cada dois dias, da mesma maneira, ndao sendo as culturas adicionadas senao
na primeira passagem. Posteriormente, muitas outras séries de passagens
foram feitas, sendo notado que algumas eram mais ativas do que outras e que
as vézes sdao observados certos sinais tipicos, indicadores da morte préxima
dos caramijos. Do ovotéste de moluscos que apresentam tais sinais (reti-
rado apds semi-seccdo da carapaga, sendo o animal e o orgdao banhados
repetidas véses em éter), foram isoladas bactérias, cortando-se a extremi-
dade posterior do orgao, tocando-se a superficie de secgdo em placa de agar
e espalhando-se.

o

(*) Comunicagdo ao V Congresso de Medicina Tropical e Malaria, Istambul, 28 de
agosto a 4 de setembro de 1953, com 5 figuras adicionais.
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Desde que os gérmes assim isolados eram aparentemente os primeiros
a invadir os tecidos, podia-se supér serem eles os responsaveis pela morte
dos animais nas passagens em série. Tais gérmes foram cultivados em caldo
simples e experimentados no campo contra caramijos, com resultados pre-
liminares que foram considerados muito promissores (2).

A espécie mais frequentemente assim isolada é um Bacillus nao pato-
génico, denominado convencionalmente BET (bacilo de espéro terminal),
que foi estudado em cooperacio com o Dr. Oswaldo Cruz Filho e que é
aparentemente uma nova espécie. INo momento, parece suficiente informar
que se trata de um bacilo Gram variavel, mével, provido de espéro terminal
(fig. 1); pleomorfico, aerdbio, meséfilo; proteolitico; indol positivo; nao
fermenta os hidratos de carbono comuns; acetilmetilcarbinol, negativo; tole-
rante ao sal; pH 6timo 7,0 a 7,2; ndo patogénico para vertebrados, mesmo a

inocula¢bes macicgas.

Umas poucas séries continuam a ser mantidas no laboratério, a fim de
se procurar aumentar a atividade do BET contra os molascos.

As primeiras experiencias de campo foram feitas em pequenos pocos,
devido a falta de material para o preparo de grandes quantidades de cultura.
Os resultados foram publicados em parte (2). Observacdes posteriores
mostraram que em 6 pocgos artificiais em que moluscos vivos foram introdu-
zidos foi obtida uma mortalidade de 100%, bem como em 6 outros pocos
semelhantes. Quanto aos trés primeiros focos naturais tratados, os resul-
tados observados até o momento sdo os seguintes:

Foco 1 — Volume, 1.466 litros daqua; tratado com 5 litrcs de cultura.

Apés 214 dias, mortalidade de 99,89, (total de mortos recolhidos 4.060 caramiijos,
ainda vivos 8). Recem-nascidos vivos foram vistos muitas véses, mas morriam em poucoOs
dias.

Foco 2 — Volume 680 litros, tratado com 3,5 1. de cultura: mortalidade de 1009,
em 59 dias (total de mortos 693). No 69.° dia apds o unizo tratamento, novos cara-
majos foram introduzidos no tanque, tendo morrido todos no 174.° dia apés o tratamento.
O bacilo BET foi isolado da agua e de caramiijos vivos mais de 6 meses depois da apli-
cacdao da cultura.

Foco 3 — Volume 260 1., recebeu 7 1. de cultura: 1009, de mortalidade no 140.° dia.
O sequinte exemplo mostra que a adicdo de peptona em pd as culturas, no momento
do uso, é bastante eficaz :

Foco 25 — Volume' 1.020 1., tratamento com 15 1. de cultura com 1 libra de
peptona: 1009 de mortos em 12 dias (colonia natural em tanque artificial). Caramujos
vivos foram introduzidos no 30.° dia, e no 106.° dia a mortalidade era de 95,19;.

Foi feita a adi¢ao de peptona nao sé6 porque ela melhora as condigoes
nutritivas do meio, como tambem porque as proteinas provavelmente niao sao
atacadas pelas bactérias na ausencia de tracos de peptona. Parece provavel
gue a acao do BET sébre os planorbideos dependa da elaborag¢ido de enzimas
proteoliticas.

Devido ao fato de que bactérias proteoliticas foram isoladas de cara-
majos vivos aparentemente norma:is, foi feita a sequinte experiencia:

Foco 45 — Volume 185 1. Tratado com 1 kg de peptona mais o macerado de 100
carammijos. Mortalidade total foi wverificada no 8.° dia. Novos planorbideos foram intro-
duzidos no 12.° dia, morreram todos no 17.° dia. De novo introduzidos planorbideos no
23.° dia, todos mortos no 28.° dia apds o dnico tratamento.
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Em dois pequenos focos naturais aos quais foi aplicada peptona pura
em pod, todos os caramiijos estavam mortos depois de 7 dias, quando foi
feita a primeira observacdo dos resultados.

Tambem no laboratério a acdo letal da peptona em relagdo aos pia-
norbideos é facilmente demonstravel, podendo a morte ocorrer em um, dois
ou mais dias, conforme a concentragdo. Por outro lado, a acao do BET
puro sdbre os caramijos é antes lenta, tardando mesmo até 4 semanas ou
mais. sendo os mortos retirados — mas pelo aumento da concentragao bacte:-
riana pode obter-se uma mortalidade mais rapida.

Para se comparar o efeito de peptona pura e de peptona com BET
contra o A. glabratus, foram feitas duas séries de diluicdes de peptona de
1:100 a 1:102.400 (1:100, 1:200, 1:400, 1:800 etc.). em volume de 100cc.
para cada diluicdo. Um cc. de cultura de BET foi acrescentado a cada
uma das diluicdes de uma das séries e trés caramijos Vivos foram colo-
cados em cada vidro de ambas as séries. Ao passo que na serie de diluicdes
de peptona com BET todos os molascos morreram de 2 a 7 dias em todas
as diluicdes, na série com sOomente peptona, dentro do mesmo prazo, eles
morreram s6 até a diluicdo de 1:3.200. Nas dilui¢des mais altas de peptona
pura a mortalidade total foi obeervada de 11 a 30 dias. Os caramijcs de
~mbas as séries eram retirados tdo cédo quanto possivel apdés a morte.

As duas seguintes experiencias mostram que OS planorbideos podem
ser mortos de modo muito simples, usando-se apenas agua e caramujos.

Foco 16 — Num foco natural em que foi observada elevada mortandade espontanep
de caramujos, foram colhidos 81 vivos e deixados em 1 litro dagua da bica. Ao cabo de
3 dias, havendo morrido 36 caramujos, a agua com planorbideos vivos e mortos foi lan-
cada num pogo artificial que continha 200 caramijos em 81 litros dagua (2), morrendo
todos os animais em 13 dias. Apds sua remogao, 100 novos caramujos foram colocacos
e, na ultima verifica¢do feita 52 dias depois, s6 cdois moliscos vivos foram encontrados.

Foco 20 — Tal como na experiencia anterior, 00 caramiijos foram colhidos num outro
foco natural e deixados no laboratério, em 1 litro dagua. Em 6 dias morréram 73 deles.
A agua com todos os moliscos foi entdo lancada noutro poco artificial, que continha 10C
caramiijos vivos num volume dagua de 53 lLtros. Ao fim de 45 dias ndo restava nenhum
moliisco vivo e outros 100 foram introduzidos. No 185.° dia ap6és o tratamento apenas se
encontraram 3 planorbideos vivos.

E’ provavel que os resultados destes dois ensaios teriam sido mais ra-
pidos se a agua contendo os caramujos, utilizada para o tratamento, hou-
vesse sido adicionada de peptona e cultura do bacilo.

Experiéncias em larga escala

Para fins praticos, grandes quantidades de meio de cultura (agua de
peptona a 1% ou caldo simples) podem ser convenientemente preparadas
em tambores de 200 litros de capacidade. N&do sendo necessaria uma este-
rilizacdo . perfeita, ¢ suficiente aquecer o meio a ebulicao alguns minutos,
ajustar a reagdo a 7.2 ou 7.4 e semear abundantemente com uma cultura
pura de BET, depois de restriamento a 50° ou 60°. A incubagdo a 37° &
desnecessaria. Boas culturas foram obtidas mesmo sem fervura do meio,

somente com moderado aquecimento.
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O tratamento de focos grandes pode ser feito mediante simples lanca-
mento da cultura na agua, parecendo sér melhor, para isto, o uso de hombas
ou aspersores. Represas e grandes pocos sdo melhormente tratados nas
margens, no fundo ¢ na vegetacao flutuante, quando exisie. As valas devem
ser tratadas em toda sua extensdo. O tratamento de cursas dagua deve ser
teito intensivamente em diversos pontos, de preferéncia nos lugares onde a
dgua é menos movimentada, que sdo precisamente aqueles que oferecem
meihores condi¢cdes para a pululacdo dos caramijos; désses lugares as
bactérias vao sendo continuadamente levadas pela agua corrente. Quanto
mailores as quantidades empregadas de cultura e de peptouna, melhor sera,
pois nio s6 podera ser mais rapido o efeito do tratamento sébre as colonias
de moliscos, como também aparentemente serd mais duradoura a protecao
contra a reinfestacdo. Para tratamentos intensivos, poderdao ser empregados
5 a 10 kg de peptona, ou mais, em cada 200 litros de cultura, adicionados
no momento do uso. Para tratamento de rotina é dispensavel o calculo dos
volumes dagua, desde que se procure obter uma béa contaminaciao aparente
do . mero.

Passamos a dar ‘alguns exemplos de focos grandes tratados, de acérdo
com o0s resultados disponiveis até o momento.

Uoco 19 — No dia 8 de abril de 1953 foi feita a aplicacdo de 150 litros de cultura
com 3 libras de peptona num pog¢o (fig. 3) com cérca de 160.000 litros dagua e numa
nascente que o abastece, a pequena distancia dele. De 1.° de fevereiro a 7 de abril foram
recolhidas no local 4.146 carapacgas de planorbideos para limpesa do foco; de 16 de abril
a 3C de julho (112 dias apés o tratamento), 14.878 mortos foram apanhados, sendo que
na ultima data apenas 108 vivos foram contados, o que dia uma mortalidade de 99,19;.
Muitas vezes foi observada a existéncia de incontaveis caramujos recem-nascidos mortos,
fato este que ndo ocorria antes do tratamento. Os peixes permaneceram vVivos.

Foce 26 — Uma vala em parte canalizada (figs. 4 e 5), com mais de 50.00D litros
diagua recebeu em 7 de abril 150 litros de cultura e cinco quilos de peptona. Na ocasido,

grande quantidade de caramujos vivos e raras cacas li existiam. De 16 de abril a 8
de agosto (134 dias) recolheram-se 4.311 planorbideos mortos. sendo encontrados apenas

8 vivos a 8 de agosto de 1953 (mortalidade de 99,89) .

Foco 27 — Trata-se de um grande poco, ou acude (fig. 6), de 60 m. de compri-
mento por 30 m. de largura, alimentado por trés nascentes situadas no fundo e com trés
saidas dagua, cujo volume foi calculado em 2.181.000 litros, com vasdo de cérca de 600
litros por minuto pelas trés saidas. Era este o mais intensamente infestado foco de
Bambui, vendo-se por toda parte numero colossal de caramijos (na maioria A. glabratus),
sende que as margens eram especialmente ricas em recem-nascidos. Durante varios dias
antes do tratamento, foi recolhido um total de 10.057 cascas antigas. Muito raros cara-
miljos jovens foram encontrados mortos.

O tratamento foi feito no dia 19 de abril de 1953, sendo empregados 1943 litros de
cultura e 1> quilos de peptona. As margens do acude, o fundo e a vegetacdo sobrena-
dante foram intensamente aspergidos. Os primeircs caramujos moribundos e mortcs foram
encontrados no 3.° dia, aumentando didriamente seu nimero. Foi comecada a coleta de
mortos no 11.° dia; apés a contagem, eram envolvidos em gaze e deixados na aqua do
po¢o e, depois que se tornaram numerosos, ficaram num tambor (fig. 7) perfurado semi-
imerso na agua. Isto foi feito para se evitar o desperdicio de bactérias dos corpos em
cdecomposi¢do. A estimativa do nitimero de caramujos vivos da foco era impossivel no
comeco, e mais tarde ela foi considerada dispensavel porquanto as obsérvacSes seriam
continuadas até o eventual desaparecimento de todos os moliscos. Caso o tratamento
viesse a perder a elicacia, perceber-se-ia desde logo a re-populacio do foco, pois come-
cariam a sobreviver e crescer os icaramujos jovens, em vés de morrerem em poucos dcias,
como se verificava. Os resultados das contagdns realizadas até agora sdo os seguintes.
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FOCO 27
e —————
N.° de dias apds N.° de caramujos N.° total de
o tratamento mortos coletados mortos
11 042 042
12 1.305 2.247
13 1.558 3.805
14 1.820 5.625
15 2.607 8.232
25 5.406 13.638
41 8.916 22.554
18 7.213 29.767
55 6.914 36.681
52 9.097 45.778
69 11.616 57.394
76 10.901 68.295
83 - 13.853 | 82.148
90 7 .862 90.010
97 10.563 100.573
104 10.526 111.099
111 , 13.753 i 124.852
118 14.771 139.623
125 15.879 | 155.502

Atualmente, dificilmente se véem caramijos vivos no agude e os jovens que abun-
davam antes nas margens desapareceram completamente desde algumas semanas. Deve
ressaltar-se que somente foram contados os mortos coletados; muitos outros devem ter
morrido sem que fossem achados, especialmente jovens. Os peixes permaneceram VIVOS.

Um outro fato importante verificado é o de que os moluscos desapareceram dos pe-
quenos cursos dagua que emanam do aguc?, embora eles nio tenham sido diretamente tra-
tados com cultura. Semelhante efeito a distdncia foi também observado em outros focos
dagua corrente. Por muitas vézes o bacilo BET foi isolado de caramijos vivos e mortos
do foco, bem como de peixinhos vivos. Além do A. glabrafus, a agdo letal do BET foi
também observada em relagdo a outras espécies de planorbideos, como A. bahiensis
(Dunker), Tropicorbis janeitensis (Clessin), Drepanotrema cultratum . (d'Orbigny), D.
cimex (Moricand), D. anafinum (d'Orbigny) e outras.
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Considera o autor que os resultados ja conseguidos mostram que O
cambate microbiano aos planorbideos constitui uma real possibilidade 2 deve
ser tentado por toda parte e contra todas as espécies responsaveis pela
rransmissdo das esquistossomoses humanas.
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TRANSLATION

Bacteriological Warfare on the Intermediate Hosts of Human
Schistosomiasis (™)

At a banch of the Insttute in Bambui, Minas Gerais, established in 1943
ba order of Director H. Aragdo with the special purpose of investigating
the control of Chagas’ disease, research work on schistosomiasis was started
in August, 1952. Results of a prel. minary survey were reported in Octo-
ber (1).

Some chemical and physical agents have been tried en Australorbis
glabratus, but soon these experiments were discontinued and research on
biological agents was taken up. A few strains of bacteria were isolated
from snails and tried on these animals, with negative results.

Then it was assumed that, by means of uninterrupted passages from
snail to snail, actually or potentially virulent microorganisms, if present,
would be maintained, and their activity would possibly be increased through
passages. On September 6, three series of passages were started, each with
5 living snails in 250 cc of water; to two, undetermined cultures were added,
and to one nothing but 5 ground up snails. At first, every three days the
molluscs were ground and suspended in 250 cc tap water with 5 fresh snails
from natural colonies, later passages were made the same way every twe
days, but no more bacterial culture was added atter the hrst passage. Later
on, many other series of passages were made and it was noticed that some
of them were more active than others, and that snails that are about to die
sometimes showed certain typical signs. From the ovotestis of such snails

(*) Paper read before the V International Congresses on Twropical Medicine and Ma-
laria, Istanbul, August 28 — September 4, 1953. (With 5 additional figures).
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(picked out after transverse semi-section of the shell, the animal and the
organ being several times washed in ether), bacteria have been isolated by
cutting off the' posterior extremity of the ovotestis, pressing the surface of
section lightly on agar plate and streaking.

Since the bacteria thus isolated were apparently the lirst ones to pene-
trate the host’s tissues, they were supposed to be responsible for death of the
animals in the series of passages. They were cultivated in ordinary broth
and tried in the field. with preliminary results that were considered very
promising (2).

The species most frequently isolated is a non-pathogenic Bacillus, con-
ventionally called BET (bacilo de espéro terminal), which has been studied
in cooperation with Dr. O. Cruz Filho and that is aparently a new species.
For now it will be sufficient to state that it is Gram variable, motile, and has
a terminal spore (fig. 1); pleomorphic, aerobic, mesophylic; proteolytic,
indol-forming; does not ferment crdinary carbohydrates; acetyl-methyl-car-
binol, negativ; salt tolerant; optimum pH 7.0 to 7.2; not pathogenic for
animals even at massive inoculations.

A few series continue to be maintained in order that an increased acti-
vity of BET may be obtamed.

The first trials in the field were carried out in small pools, for materials
necessary for preparing large amounts of culture were not then available.
The results have been partially published (2); further observation showed
that in 6 artificial pools into which living molluscs were introduced a mor-
tality of 100 percent was reached, as well as in 6 additional similar pools.
A< to the first three natural foci, results so far are as follows.

Focus 1 — Volume 1,466 litres of water; treated with 5 litres of culture: after 214

days, 99.8%, mortality (total dead counted 4,060, still living 8) . Living newly born snails
were seen many times, but they died in few days.
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Focus 2 — Volume 680 1., treated with 3.5 1. of culture: 1009, mortality after 59
days (total dead 693); on the 69th day after treatment, fresh snails ‘were introduced into

th¢ pool and 1009, mortality was obtained on the 174th day after treatment. BET has
been iselated from ‘water and living snails over 6 months after treatment.

Focus 3 — Volume 260 1., 7 1. culture: 100%; mortality on the 140th day.

The following example shows that mixing powdered peptone to cultures
at the moment of use is quite effective:
Focus 25 Volume 1,020 1., 15 1. culture plus 1 pound peptone: 1009, mort-

ality in 12 days (natural colony). Fresh snails were introduced on the 30th day and the
mortality was 95.19, on the 106th day.
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Fig. 2 — Focus 25, twelve days after it has been freafed with culture and pepfone (1009
dead snails). Dr. Arlindo Vieira (center)and the wrifer.

Ad-ition of peptone was made not only because it improves nutrient
conditicns of the medium, but also because whole proteins are probably not
attacked by bacteria unless traces of peptone are present. Probably the effect
of BET on molluscs depends upon the elaboration of proteolytic enzymes.
Since pioteolytic bacteria have been isolated from apparently normal living
¢nails, the following experiment was made:

Focus 45 — Volume 185 1., treated with 1 kg peptone plus 100 ground up snails:
1009, mortality in 8 days. Living snails introduced on the 12th day, 1009, mortality on
ghe 17th day; again fresh snails introduced en the 25th day, 1009/ mortality on the 28th

ay.

Pure peptone was added to two small natural breeding places. All
molluscs were dead after 7 days, when the first examination was made. In
the laboratory also the lethal effect of peptone upon snails is easily shown,
death taking place in one or two days, according to concentration. On the

other hand, BET's effect on snails is rather slow, the bacillus taking some-
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times even 4 weeks and more to kill all the snails, if the dead ones are re-
moved as soon as they die. But this process can be speeded up by increa-
sing the concentration of bacteria. '

In order to see the effect of pure peptone and of peptone plus BET
upon A. glabratus, two similar series of dilutions, of 100 cc each, were
made with peptone, from 1:100 to 1:102,400 at 50% intervals. In one of
these series 1 cc of BET culture was added to each dilution, Three snails
were placed in each flask of each series. In the peptone plus BET, they died
in 2 to 7 days at all dilutions, but in the peptone alone this occurred only
up to dilution of 1:3,200; higher dilutions taking from 11 to 30 days to kill
all the snails, which were removed as seon as they died.

The following two experiments show that snails may be killed very
¢imply, using nothing but water and snails:

Focus 16 — 81 living snails were collected from a breeding place in which a high
rate of spontaneous mortality had been observed, and ware placecr in 1 litre of tap water.
They were kept in the laboratory for three days, when 36 of them were déad. This litre
of tap water containing 36 dead and 45 living molluscs was then added to an artificial
pool containing 200 snails in 81 litres of water (2). At the end of 13 days all snails
were dead. They were removed from the pool and 100 fresh snails were added. After
52 days anly two living snails were found,

Focus 20 — 90 snails were collected from another breeding place and were kept in
the laboratory in 1 litre of tap water as betore. At the end of 6 days 73 of them were
dead. This tap water plus the 90 snails was then thrown in an artificial pool containing
100 snails in 53 litres water. At the end of 45 days all the molluscs were dead. Of 100
fresh snails which were then added only three remained alive on the 185th day after
(reatment. These results would probably be improved if peptone and culture were added
to the water containing the snails.

Large scale trials

For practical purposes, laige amounts of culture media (ordinary 1%
peptone water or meat extract broth) may be conveniently prepared in
drums of 200 1. capacity. Since perfect sterilization is not necessary, it 1s
cufficient to boil the medium for a few minutes, then adjust pH to 7.2 to
7.4 and inoculate heavily with pure BET culture after cooling to 50 or 60°
incubation at 37° is not necessary. Good cultures have been made even
without boiling the medium, just with moderate heating.

Treatment of large breeding places can be made by simply .nouring the
culture into the water but it is better to use water pumps or sprayers. iJams
or large pools are best treated at borders, on the bottom and un the flcating
vegelation, if any. Ditches are treated all the way along. Screams shkould
be heavily treated at several spots where there is more or less stagnant
water. where conditions are most favorable for the breeding ol snails; from
such spots. bacteria keep continuously spreading into running water. The
more culture and peptone that are used, the better, for not only will the
colonies of molluscs be more quickly eradicated, but effective protection
against re-infestation will apparently last longer. For intensive treatments,
5-10 kg or more of powdered peptone may be dissolved in each 200 1. drum
of culture, just before use. For routine treatments calculatinn of water vo-
lumes is not necessary, provided the water is well infected.

A few examples of treated foci will now be given, from the results so
far obtained.
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' Figs. 4 and 5 — Focus 26
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Fig. 7 — Barrel containing nearly 125,000 shells from Focus 27

August, 1953
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Focus 19 — A pond of 160.000 1. capacity, and the nearby spring from ‘which it
wiw -fed were both treated on April 8, 1953 with 150 1. of culture and 3 pounds of
peptone. Previousty 4,146 shells were collected. in 70 days, from FebruaryIst to April
7th. But from April 16th. to July 30th, 112 days after treatment, 14,878 dead snails were
collected, and on July 30th: only 108 living ones were found, a mortality rate of 99.1%.
On several days innumerable dead young snails were observed, a fact that did not occur
before’ treatment. The fish were all alive. (Fig. 3).

Focus 26 — A stream and a canal (fig. 4 ond 5) with over 50.000 1. of water
were treated on April 7th (150 1. culture and 5 kg peptone); very few shells and plenty
of living snails were seen. From April 16 to August 8 (134 days), 4,311 cead were
counte¢: and only 9 were found alivea on August 8 (99,89 mortality}).

Focus 27 — A large pool (fig. 6), 60 m long and 30 m. wide, 'with an estimated
capacity of 2,181,000 1., which was fed from 3 springs, had 3 outlets; the total loss ot
water from all three outlets was about 600 1. per minute. This was the most heavily
infested focus at Bambui, and large numbers of snails, maostly A. glabrafus, were seen
everywhere, the edyes especially being rich in newly hatched ones. For several days
before treatment, old empty shells 'were collected, a total of 10,057 being obtaines. Very
few young snails were found dead. Treatment was carried out on April 19th, 1953 with
1.943 litres of culture in 'which a total of 15 kgms of peptone were dissolved. The borders
of the pool, the peripheral water, botton and floating vegetation were heavily sprayed.
The first dead and dying snails were seen on the 3rd day and their numbers increased
daily. On the 11th day the collecting of dead ones was begun; after being counted they
were wrapped in gauze and left in the water. Then they became numerous and they
ware placed in a drum (fig. 7) piercec by a large number of small holes. This was
done in order not to 'waste .microbes from the dead bodies. Estimation of living snails
was impossible at the beginning and later on it was considered to be unnecessary since
the observations would be continued until no more living or dead snails were found; anc
if the trdatment ceased to be effective, repopulation ‘would soon be noticed, since the young
<nails 'would remain alive and would mature instead of dying in a few days. The results

so far are as follows:

FOCUS 27
- —nn——————or——
Nr. »days afteer : Nr. collected Total dead
treatment dead snails snails
e e
11 942 042
12 1,305 2,247
13 1,558 3,805
14 ; 1,820 5,625
i5 | 2,607 8,232
.5 5,406 | 13,638
41 8,916 22,554
48 7,213 29,757
5 6,914 36,631
62 9,097 45,778
69 11,616 57,394
76 10,901 68,295
83 13,853 82,148
90 7,862 90,010
97 10,563 100.575
104 10,526 111,009
111 13,753 124,832
118 14,771 | 139,523
125 15,879 155,502
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Living snails are now difficult to find in the pool, and the young ones that existed
before in large numbers at the: edges have entirely. disappeared ,for several weeks. It
should be borne in mind that only the collected snails have been counted, so many more
iust have died that have not been found, especially small ones. The fish all remain alive.
Another important fact is that the snails also disappeared from the streams that arise
from the pool, although they had not been treated directly. This effect at a distance in
running ‘water has' also been observed in other treated foci. BET has been isoloted many
times from dead and living snails from the pool ,as well as from the water and from
living fish. Besides A. glabratus, the lethal effect of this bacterium has also been observed
em other molluscs, such as A. bahicnsis (Dunker)., Tropicorbis janeirensis (Clessin),
Drepanofrema cultratum {d'Orbigny). D. cimex (Moricand}, D. anatinum (d Orbigny)
and others,

It is considered that the results so far obtained show that the bacterio-
logical warfare on snails is a real possibility. It should be tried everywhere
and on all species that are responsible for the transmission ol human schis-
tosom:asis.
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