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ABSTRACT

The outhous investigated the infection by cercariae of molluscs collected from the floodplain
of the high Paraná river, Brazil. A total of 4,620 specimens of Planorbidae molluscs were sampled,
including Biomphalaria peregrina, Physa cubensis , and Ampullaria sp. Only the B. peregrina specimens
released cercariae, after artificial exposure to light. The cercariae were identified as Apharyngostrigea
sp., three forms that belong to the group Strigeidae/Diplostomidae, one form that belongs to the
Strigeidae and another one that belongs to the Diplostomidae.
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RESUMO

INFECÇÃO POR CERCÁRIAS DE MOLUSCOS PLANORDÍDEOS DA PLANÍCIE DE INUNDA-
ÇÃO DO ALTO RIO PARANÁ, BRASIL. Estudou-se a parasitose de moluscos coletados na planície
de inundação do alto rio Paraná, Brasil, por cercárias. Foi coletado um total de 4.260 moluscos
planorbídeos, distribuídos em Biomphalaria peregrina, Physa cubensis  e Ampullaria sp. Apenas os
exemplares de B. peregrina liberaram cercárias depois de expostos a luz artificial. As cercárias
obtidas foram identificadas como Apharyngostrigea sp., três formas pertencendo ao grupo Strigeidae/
Diplostomidae, uma forma pertencendo aos Strigeidea, e outra aos Diplostomidae.
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INTRODUCTION

The digenetic trematodes are parasites which have
a heteroxenous life cycle. Most of the species have the
molluscs as first intermediate hosts, which are infected
by several larval stages, including the cercariae. This
stage is very important for the completion of the life
cycle of the parasite, because after release from the
molluscs they swim till contact with a new host species.

In Brazil, there are a number of papers dealing
with the occurrence of cercariae infecting molluscs
(MENDEZ, 1981, 1982; MACHADO et al., 1987; PARAENSE,
1986 a,b; D IAS , 2002). Most of these studies are
about the species which are important for human
health, like Schistosoma mansoni (LIMA & LUZ, 1960;
LUZ  et al., 1998), or animal health, like Fasciola
hepatica (LUZ  et al., 1996). The biology of other
species is mostly unknown.

The floodplain of the high Paraná river has
biotic and abiotic conditions that favour the life cycle
of digenetic trematodes (DIAS, 2002). Despite the report

about the distribution of Planorbidae molluscs within
Paraná State (LUZ et al., 1998),  the infection of molluscs
by cercariae is almost restricted to the digenean species
relevant for human or animal health.

Taking into account this lack of knowledge, and
also the ecological importance of the digenetic
trematodes, the authors made a study of the cercariae
infecting molluscs from the floodplain of the high
Paraná river, from which the results are presented in
this paper.

MATERIAL AND METHODS

Due to the great diversity of the habitats on  the
floodplain of the high Paraná river (22º50' – 22º70'S
and 53º15'- 53º 40'W) the sampling was done in the
lentic environments Lagoa das Garças, Lagoa Pousa-
da, Lagoa Figueira, Ressaco do Leopoldo and Ressaco
do "Pau Véio", and in the semi-lotic environment
(river Baía).
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The sampling of molluscs was performed between
June, 1999 and June, 2000. The sampling included the
species Biomphalaria peregrina D'Orbigny, 1835 (4,022
specimens), Physa cubensis Pfeiffer, 1839 (299), and
Ampullaria sp. (299).

Immediately after sampling, the molluscs were
exposed to artificial light in order to induce the release
of cercariae. The exposure was done in two ways:
individually, in small Petri dishes, and by exposing
groups of about 20 specimens to the light.  After the
exposure the molluscs were maintained in aquaria,
fed ad libitum with lettuce, and exposed again to light
every week over a one-month period.

The cercariae were observed alive. After fixation in
hot formalin at 10% the specimens were stained with
diluted neutral red and, subsequently, observed for
measuring. Their identification was carried out
according to OSTROWSKI DE NÚÑEZ (1992). The cercariae
were identified at the family level and, in some cases,
the identification of the genus was possible.

RESULTS

From all the molluscs collected, only B. peregrina
(0.75% of the specimens) released cercariae. All the
cercariae were furcocoercous of the genera
Clinostomum and Apharyngostrigea, and the group
Strigeidae / Diplostomidae. Their dimensions are
depicted in Table 1. The description of the cercariae of
Clinostomum sp. was already reported by DIAS (2002)
as part of the study of the life cycle of the parasite
within the area.

Apharyngostrigea sp. (Fig. 1).
The body was typically of a furcocoercus cercariae

having the caudal trunk wider than the body, and
relatively short furcae. Caudal corps (transparent
cells which store glycogen) were not present. Six pairs
of penetration glands located antero-laterally to the
acetabulum, and eight pairs of protonefridia in the
body, and two pairs of protonefridia in the caudal
trunk were observed. The specimens had a vibratory
movement. In the resting periods they had the body
contracted and a rectilinear caudal trunk, with the

furcae forming a small angle. The specimens survived
for approximately 24 hours after the exposure of the
molluscs to the light.

Remarks: the adults of this genus infect
preferentially birds from the family Ardeidae.

Strigeidae/Diplostomidae
The other five types of cercariae had a well-

developed oral sucker, an intestinal cecae well-
developed, the penetration glands located before the
acetabulum, and the primordium of the sexual organs
located in the body. Two to six pairs of protonefridia,
and caudal corps, were located in the trunk.

Remarks: the final hosts for the species from both
families are mainly the birds and the mammals. The
cercariae are usually found in freshwater gastropods,
and they have in the caudal trunk longitudinal and
circular muscles. Some species have caudal corps.
The furcae have muscular fibbers, which are important
for the locomotion of the specimens. The excretory
channel, which opens in the middle of the furca, is an
important systematic feature.

Strigeidae/Diplostomidae 1 (Fig. 2)
The body was narrow and had two pairs of

penetration glands, located before the acetabulum,
one over the other. The excretory system was composed
by five pairs of protonefridia located in the body, and
two pairs located in the caudal trunk. The caudal
trunk was narrow and had two pairs of caudal corps.
The excretory channel opened in the internal face of
the furcae, in a median position. In the resting
specimens the body and caudal trunk were straight
and the furcae formed a small angle.

Strigeidae/Diplostomidae 2 (Fig. 3)
The body was elongated and oval, and it had

three pairs of penetration glands located antero-
laterally to the acetabulum, and six pairs of
protonefridia. The caudal trunk had five pairs of
caudal corps and one pair of protonefridia. The
excretory channel opened internally, in a post-
median part of the furcae. In the resting specimens
the furcae formed an obtuse angle, and the body and
caudal trunk remained straight.

Table 1 - Morphometry of the cercariae released by Biomphalaria peregrina from the floodplain of the high Paraná river.

Cercaria type Body (L x W) Caudal trunk (L x W) Furcae (W x W)

Apharyngostrigea sp. 218.00 x 32.72 589.00 x 41.91 333.00 x 15.63
Strigeidae/Diplostomidae 1   17.10 x 5.00     5.00 x 3.07     5.00 x 0.75
Strigeidae/Diplostomidae 2   49.00 x 33.00   56.00 x 19.00   51.00 x 11.00
Strigeidae/Diplostomidae 3 157.87 x 33.08 230.31 x 28.38 182.33 x 7.16
Strigeidae 197.50 x 50.00 300.00 x 41.80 300.00 x 20.00
Diplostomidae   84.93 x 20.10 146.97 x 18.11 142.35 x 8.83

L: length; W: width. Value
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Fig. 1 - Cercaria of Apharyngostrigea sp. Fig. 2 - Cercaria of Strigeidae/Diplostomidae type 1.

Fig. 3 - Cercaria of Strigeidae / Diplostomidae type 2. Fig. 4 - Cercaria of Strigeidae / Diplostomidae type 3.

Fig. 5 - Cercaria of Strigeidae. Fig. 6 - Cercaria of Diplostomidae.
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Strigeidae/Diplostomidae 3 (Fig. 4)
The body was arched, and it had two pairs of penetration

glands located antero-laterally to the acetabulum, and
eight pairs of protonefridia. In the caudal trunk there were
two pairs of protonefridia. Caudal corps were not observed.
The excretory channel opened in the median region of the
inner wall of the furcae. In the resting specimens the body
was bent, the caudal trunk was straight, and the furcae
formed an acute angle.

Strigeidae  (Fig. 5)
The body was oval and elongated, and it had three

pairs of penetration glands located before the acetabulum,
not pigmented eyespots, and eight pairs of protonefridia.
The caudal trunk had eight pairs of caudal corps, and
two pairs of protonefridia. The excretory channel opened
in the middle of the inner side of the furcae. In the resting
specimens the furcae formed an angle of about 180º, and
the body and trunk were straight forming an angle of
about 90º with the furcae.

Diplostomidae  (Fig. 6)
The body was narrow, and it had two pairs of

penetration glands and six pairs of protonefridia. The
caudal trunk was straight, and it had two pairs of
protonefridia. Caudal corps were not observed. The
excretory channel opened externally in the furcae. In
the resting specimens the caudal trunk was straight,
the body was slightly bent, and the furcae formed an
acute angle.

DISCUSSION

The study of the digenean larval stages, both
cercariae and metacercariae, is important. The
necessary control measures, namely for the species
important to human health, require the identification
of the several stages of the parasite, the knowledge of
the life cycles, and the way to distinguish the different
parasites which infect the same host (OSTROWSKI DE

NÚÑEZ, 1992). Therefore, there is the need to identify
the larval stages of all the digenetic trematodes, even
of those which are not so important, because of the
possibility of competition for the same intermediate
hosts.

From the three mollusc species we observed only
B. peregrina was infected by cercariae. However, taking
into consideration that the prevalence of the infection
was low (0.75%), and that the number of the other
mollusc species observed was relatively low, the
possibility of infection in these species cannot be
ruled out.

The prevalence of the infection of B. peregrina
(0.75%), and the specific diversity of the cercariae
released (7 species), were quite low when compared

with the records of the digenetic trematodes in fishes
and birds from the same area. PAVANELLI et al. (1990,
1997) and ALMEIDA (1998) reported several species of
metacercariae and adult digeneans in fish. MACHADO

(2000) found fifteen species of Diplostomidae in the
bird Phalacrocorax brasilianus. EXTEKOETTER (2000)
observed, in P. brasilianus, seven species belonging to
the Strigeidae / Diplostomidae, as well as four species
in Egretta alba, and two species in E. thula.

The great diversity of infection in both the second
intermediate and definitive hosts suggests the
existence of other species of first intermediate hosts.
This conclusion is also supported by the peculiar
ecological conditions of the floodplain of the high
Paraná river, which represents a complex hydrological
system. During the flood the plain is almost completely
inundated, and during that time the high amount of
water causes an increase of productivity (VERÍSSIMO,
1999). After the flow out of the water numerous lagoons
are formed, where the fluctuant macrofita are very
abundant (VERÍSSIMO, 1994). Therefore, there are good
conditions for the development of molluscs and fish.
Moreover, the abundance of fish attract a large number
of fish-eating birds, especially in the dry season,
which create good conditions for the perpetuation of
the life cycle of the digenetic trematodes.
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