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SUMMARY

In the Sdo Paulo State, Brazil, where the Biomphalaria tenagophila is the inter-
mediate host, the Ribeira Valley is an important endemic schistosomiasis mansoni
area. During last eleven years there has been intense control measures focusing
on schistosomiasis. The efforts have been concentrated in the municipalities of Pedro
de Toledo and Itariri. We determined the susceptibility of B. tenagophila to sympatric
strain of S. mansoni, both recently isolated from Itariri field. In 1988, this strain
was isolated and maintained in the experimental model: Swiss mice — sympatric
B. tenagophila. The second generation of the worm was evaluated. The snail were
divided in the three groups of 60 snails each. One group was exposed to 1 miracidium
and other to 10. The third group was the control. The mortality and the shedding
of cercariae were checked during 78 days. After that, the positive snails were observed
until they ceased to shed cercariae. The exposed molluscs showed mortality rates
of 23% and 31% and infection indexes were of 8% and 60% to 1 and 10 miracidia
respectively. The mortality was of 22% in the control group. The periods of shedding
cercariae in the two groups were 82 and 104 days. We can conclude that B. tenagophila
is an effective intermediate host to the sympatric strain of S. mansoni sympatric

strain.
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INTRODUCTION

The major intermediate host of S. mansoni
in the State of Sdo Paulo is B. tenagophila. Ano-
ther species, B. glabrata, is the most important
intermediate host in endemic areas of schistoso-
miasis mansoni in Brazil® and, in the Sdo Paulo
State it is responsible only for transmission in
Paranapanema Valley!® !" 18 19 20 B_straminea
is found in 27 municipalities of Sao Paulo but,
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as of yet, does not have any significant role in
the transmission of S. mansoni's.

During the last eleven years, there has been
intense control of schistosomiasis mansoni in
the valley of “Ribeira de Iguape” river, where
the B. tenagophila is the sole intermediate host.
The main efforts have been concentrated in the
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municipalities of Pedro de Toledo and Itariri®
5 8 However, schistosomiasis transmission still
ocurrs in those municipalities, and 47.9% of the
cases are considered autochthonous!. The risk
of acquiring the infection is high because there
are active foci, and patterns of intense human
contact with water. Furthermore, the biological
characteristics of S. mansoni strain from this area
are unknown. Three papers on this subject are
under preparation. The present work deals with
the snail susceptibility to S. mansoni sympatric
strain.

Effective transmission depends upon the de-
gree of compatibility between the snail host and
the local strain of the parasite. FILES & CRAM’
showed the existence of physiological differen-
ces in parasites of different geographical areas.
It is necessary to occur a physiological adjust-
ment between the mollusc and the sympatric
strain of S. mansoni'® 2, MINCHELLA & LOVER-
DE?® indicated that snails insusceptible to S.
mansoni were affected negatively in the presen-
ce of either susceptible snails or schistosome pa-—
rasites. The insusceptible snails were not predo-
minant in natural populations responsible for
transmission of the disease, because they are se-
lectively disadvantaged. The parasite-host rela-
tionship has epidemiological importance, as
showed in Minas Gerais State, Brazil, with
Biomphalaria snails'*. SOUZA?® calls the atten-
tion to the importance of B. tenagophila and
B.straminea in areas where B. glabrata was the
species responsible for transmission of schisto-
somiasis.

In this paper, we will study the susceptibility
of B. tenagophila to a strain of S. mansoni, both
from the municipality of Itariri, SP.

MATERIALS AND METHODS

In 1988, the strain was isolated from natu-
rally infected B. tenagophila snails, collected in
an active focus of S. mansoni in the district of
Ana Dias, municipality of Itariri, Valley of Ribei-
ra de Iguape river, State of Sao Paulo, Brazil.
Eggs from these snails were used to obtain the
first generationin the laboratory. The trematode
strain was maintained in the laboratory through
Swiss albino mice and sympatric B. tenagophila
snails. Our experiment was performed with the
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second generation in the laboratory of this S.
mansoni strain.

Experimental design: Three groups of 60
snails each were used in the experiments: Group
S1 was exposed to 10 miracidia; group S2 was
exposed to 1 miracidium; and group 83, used
as control, was not exposed.

Snail infection: The miracidia were obtai-
ned from feces of infected mice®. Snails with 5-8
mm in size were exposed individually. They were
placed in glass vials (15 x 17 mm) containing
0.2 — 0.4 ml of aerated tap water and exposed
to either one or ten miracidia, at a temperature
of 25 — 27°C. The snails were exposed for two
hours under artificial ilumination. After expo-
sure, snails were maintained in groups of 30, in
glass containers with 1,5 1 of aereted tap water
and supplied with lettuce and lab animal ration.
The control group was submitted to the same
physical conditions as of the exposed groups.

Mollusc examination: daily observations
were made for mortality throughout the experi-
mental period of 78 days. Twenty-one days after
exposure, the snails were examined weekly to
check for cercariae shedding®. After 78 days, tho-
se snails shedding cercariae were kept isolated
and observed weekly until they ceased to shed
cercariae. The molluscs were maintained at
room temperature, around 25°C, during the ex-
perimental period.

RESULTS

The infected snails with 1 and 10 miracidia
showed the same pre-patent period of 55 days
even though the infection rates were different
(8.3% and 60.0% respectively) (table 1 and figure
1). The cercariae-shedding period in both infec-
ted groups was long. The snails infected with
1 miracida shed cercariae during 82 days after
the pre-patent period, and those infected with
10 larvae shed for 104 days (figure 1).

The mortality rates of infected and control
groups during the 78 days of follow-up were not
different (table 1). The x® test for multiple propor-
tions showed not statistically significant (x*=
5.99; = 0.05.
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Figure 1 — Kinetics of shedding cercariae of Biomphalaria tenagophila infected with 1 and 10 miracidia of progeny 2 of
Schistosoma mansoni strain from municipality of Itariri, S&o Paulo State, Brazil in 1988.

TABLE 1
Susceptibility of Biomphalaria tenagophila to 10 and 1 miracidium of progeny 2 of Schistosoma
mansoni strain, isolated from municipality of Itariri, Sao Paulo State, Brazil, in 1988.

Infected molluscs Control

Days of follow-up With 10 miracidia With 1 miracidium No infected
after infection

Alives Deaths Shedding Alives Deaths Shedding Alives Deaths

cercariae cercariae
n Yo n %o n % n Yo n %
21 60 0,0 0 0,0 58 33 0 0,0 60 0,0
28 60 0,0 0 0,0 56 6,7 0 0,0 59 17
35 58 3,3 0 0,0 55 8,3 0 0,0 57 5,0
42 58 3,3 0 0,0 53 11,7 0 0,0 56 6,7
48 53 11,7 0 0,0 53 11,7 0 0,0 56 6,7
55 52 13,3 17 28,3 51 15,0 4 6,7 53 11,7
64 417 21,7 33 55,0 48 20,0 5 8,3 51 15,0
11 46 23,3 36 60.0 46 23,3 3 5,0 49 18,3
8 41 31,7 31 51,7 46 23,3 3 5,0 47 21,7
DISCUSSION rates. In general B. glabrata shows infections

indexes higher than those observed for B. tena-

According to several authors! % % 13, suscep- gophila. Nevertheless, even though the snail stu-
tibility of B. glabrata and B. tenagophila to died here was B. tenagophila, the infection rates
strains of S. mansoni shows different infection  ofthe molluses exposed to 10 miracidia was high,
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reaching 60.0%. However, PARAENSE & COR-
REA!! verified that 91.5% of B. tenagophila from
Ana Dias, Itariri, shed cercariae when infected
by a strain of S. mansoni from Sao José dos Cam-
pos in the Paraiba River Valley, an other ende-
mic region of Sdo Paulo State. Earlier, DIAS et
al? demonstrated that susceptibility of B. tena-
gophila to human and wild sympatric strains
of S. mansoni from Pedro de Toledo, a munici-
pality adjacent to Itariri, was low. Exposure to
10 miracidia caused only 4% and 2% of the snails
to shed cercarie from their respective strains.

Our findings of 8.3% of infected snails that
were exposed to one miracidium was higher than
those observed by PARAENSE & CORREA",
who found 3.98% of snails shedding cercariae
and having sporocystics, when exposed to one
miracidium from sympatric SJ strain of S. man-
soni.

The kinetics of shedding cercariae revealed
that the highest survival time for positive snails
was of 137 days, and 159 days for molluscs expo-
sed to 1 and 10 miracidia respectively (figure 1).
ZANOTTI-MAGALHAES et al?! verified higher
survival time for B. glabrata infected with the
BH sympatric strain of S. mansoni.

Anotherimportant point was the low morta-
lity rate in the infected snails. A ecomparison of
mortality indexes of exposed molluses to 1 and
10 miracidia and the control group, showed no
statistical differences in proportions. It means
that the infection was not able to produce signifi-
cative mortality amongst the exposed snails,
when compared to that verified in the same pe-
riod for the control snails (table 1). DIAS et al?
followed the SJ B. tenagophila from Sao José
dos Campos for 70 days after exposure to human
and wild rodents strains of S. mansoni showed
mortality rates of 56% and 52% respectively,
whereas the mortality in the control group was
28%.

Our results demonstrate that B. tenagophi-
la from Itariri, S840 Paulo State, is susceptible
to a newly field isolated sympatric strain of S.
mansoni. By carrying out experiments with the
second progeny of the trematode, the infection
rate was high with low mortality, and the period
of cercariae shedding was long. Therefore, the
host-parasite relationship can be considered su-

202

cessful. This effective host-parasite relationship
associated with the endemic area of Ribeira Va-
lley, represents an important aspect to be consi-
dered in the epidemiological study of shistoso-
miasis in this region, where several active trans-
mission foci and intense pattern of water contact
by humans occurs® !4, The degree of susceptibility
of the snail host could influence the production
of cercariae and determine the epidemiological
pattern of the disease.

RESUMO

Caracteristicas biolégicas e morfologicas de ce-
pa paulista de Schistosoma mansoni do vale do
Ribeira. I — Suscetibilidade de Biomphalaria
tenagophila do Vale do Ribeira, SP, a cepa sim-
patrica de Schistosoma mansoni.

Dentre as regioes do Estado de Sao Paulo,
onde Biomphalaria tenagophila é hospedeira in-
termediaria, o vale do Ribeira é area endémica
da esquistossomose. Nos ultimos onze anos a
endemia vem sendo intensamente controladano
vale, principalmente, nos municipios de Pedro
de Toledo e Itariri. Estudamos a suscetibilidade
de B. tenagophila de Itariri 4 linhagem simpa-
trica de Schistosoma mansoni, isolada do cam-
po em 1988 e mantida no laboratério em camun-
dongos suico e B. tenagophila. Estudou-se a 2
geracao do trematodeo. Constituiram-se 3 gru-
pos de 60 moluscos cada, sendo um grupo expos-
to a um miracidio e outro a 10 e um grupo con-
trole ndo infectado. Observou-se mortalidade e
eliminacé&o de cercarias durante 78 dias. Findo
este periodo, foram seguidos apenas moluscos
que liberaram larvas até cessar sua eliminacgéo.
Nos moluscos expostos a 1 e 10 miracidios as
mortalidades foram de 23% e 31% e os indices
de infeccdo de 8% e 60% respectivamente, assim
como a eliminac¢ao de cercarias foi de 82 e 104
dias. No controle a mortalidade foi de 22%. As-
sim, podemos concluir que B. tenagophila apre-

senta boa adaptacdo a linhagem simpaétrica de
S. mansoni.
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