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First record of molluscs naturally infected with Angiostrongylus
cantonensis (Chen, 1935) (Nematoda: Metastrongylidae) in Brazil
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Seeking the identification of Angiostrongylus cantonensis as a potential etiological agent of three clinical
cases of eosinophilic meningitis, mollusc specimens were collected in the state of Espírito Santo, Brazil. The
snails were identified as Sarasinula marginata (45 specimens), Subulina octona (157), Achatina fulica (45) and
Bradybaena similaris (23). Larvae obtained were submitted to polymerase chain reaction and restriction fragment length polymorphism diagnosis. Their genetic profile were corresponded to A. cantonensis. Rattus norvegicus
experimentally infected with third-stage larvae, developed menigoencephalitis, and parasites became sexually
mature in the lungs. Additionally, larvae obtained from A. fulica snails, from São Vicente, state of São Paulo,
also showed genetic profiles of this nematode. This is the first record of Brazilian molluscs infected with this
nematode species.
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Nineteen species of Metastrongylidae of the genus
Angiostrongylus are recognized worldwide, two of which
may cause human infection namely Angiostrongylus
cantonensis (Chen, 1935) and A. costaricensis Morera
& Céspedes, 1971. The former is identified as one of the
etiological agents of eosinophilic meningoencephalitis
(Alicata 1962), and the latter is the etiological agent of
abdominal angiostrongyliasis (Morera & Céspedes 1971).
A. cantonensis has already been found in Southeast
Asia, South Pacific, Africa, India, Caribbean, Australia,
North America (Pien & Pien 1999), Jamaica (Lindo et
al. 2002) and Haiti (Raccurt et al. 2003).
Eosinophilic meningitis is a rare clinical entity that
is defined by the presence of 10 or more eosinophils/
ml in the cerebrospinal fluid (CSF) or a CSF eosinophilia of at least 10% of the total CSF leukocyte count
(Kuberski 1979). The most common cause is invasion
of the central nervous system by helminthic parasites,
inciting an inflammatory response that eventually kills
the parasites. Clinical manifestations, which develop in
humans at two to 35 days after larvae ingestion, may include headache, nuchal rigidity and visual disturbances
(Koo et al. 1988). Cerebral angiostrongyliasis usually
has an incubation period of about two weeks, although it
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may vary from 12 to 28 days (Dooley & Neafie 1976).
Paresthesias of the extremities, trunk or face, are the
most distinctive neurological findings and can persist
for weeks to months after the other symptoms are resolved. Occasionally, infective larvae can migrate to the
eye, causing retinal detachment or intraocular hemorrhage,
but most patients recover completely (Alicata 1962,
Sawanyawisuth et al. 2007). In Brazil, a clinical case of
eosinophilic meningoencephalitis that resulted in death ten
days after ingestion of three Achatina fulica snails was reported in a regional meeting in 2006 (AVS Moll, G Zanini
and C Graeff-Teixeira, unpublished observations).
In January 2007, two male individuals aged 21 and
39 years were admitted to the local hospital of Cariacica,
state of Espírito Santo (ES), Brazil, with eosinophilic
meningitis and history of ingestion of raw terrestrial
slugs. By that time, a male child aged one year and eight
months from the city of Vila Velha, ES, had also been
admitted to the hospital with similar symptoms.
A number of 270 mollusc specimens and feces from
Rattus norvergicus were collected with a grasping tool,
in peridomiciliary areas of the patients’ houses by health
agents of the Central Laboratory of the ES (LACEN-ES).
The materials were sent to the Laboratory of Intestinal
Helminthiasis of Instituto René Rachou-Fiocruz for mollusc morphological identification and molecular characterization of nematode larvae. The gastropods were
identified as: Sarasinula marginata (Semper, 1885)
(Veronicellidae), 45 specimens, Subulina octona
(Bruguière, 1792) (Subulinidae), 157 specimens, A. fulica
(Bowdich, 1822) (Achatinidae), 45 specimens, and
Bradybaena similaris (Férussac, 1821) (Bradybaenidae),
23 specimens.
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The digestion procedure of molluscs in laboratory was
done according to procedure proposed by Wallace & Rosen
(1969) followed by Baermann sedimentation method
(Moraes 1948). After sedimentation, the material was analyzed under a stereomicroscope for detection of nematode
larvae. Second- and third-stage nematode larvae (L2 and L3)
were detected in the snail specimens. Twenty seven out of
45 S. marginata specimens were highly infected (approximately 500 L3/slug), 10 harbored approximately 20 L3, one
dead slug presented only three L2 and seven were negative.
Remarkably, some slugs contained more than 2,000 larvae.
From 157 S. octona specimens analyzed, 120 were infected
with both L2 and L3 (average of 20 larvae/mollusc). Thirty
A. fulica and all B. similaris specimens were also found
highly infected (approximately 1,000 L3/A. fulica, and 300
L3/B. similaris).
Larvae from two specimens of S. marginata were used
to infect three R. norvegicus, Wistar strain (100 L3/rodent).
Nematode larvae were also isolated from R. norvergicus’
feces and, like those larvae obtained from molluscs, were
submitted to molecular analysis. DNA extraction was undertaken with kit DNA Wizard Genomic Purification
(Promega, Madison, USA), according to the manufacturer’s
instructions. For comparison, other nematodes were also
included in the study: A. cantonensis (Department of Parasitology, Medical School, Akita University, Japan),
A. costaricensis (Laboratório de Patologia, Instituto
Oswaldo Cruz, RJ, Brazil) and A. vasorum (Baillet,
1966) (Departamento de Parasitologia, Universidade de
Minas Gerais, MG, Brazil), which had been stored (-70o
C). Polymerase chain reaction and restriction fragment
length polymorphism (PCR-RFLP) directed to the internal transcribed spacer 2 (ITS2) region were carried
out using the restriction enzyme Cla I (Caldeira et al.
2003). The genetic profiles generated by the larvae pool
in all studied molluscs species and rat fecal material are
shown in the Figure 1. High intensity fragments can be
observed due to the presence of a high number of larvae
obtained from molluscs.
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Fig.1: silver stained polyacrylamide gel (6%) shows PCR-RFLP profiles of
the ITS2 of rDNA with the enzyme ClaI. Lane -1: L1 pool of Angiostrongylus
vasorum (Caratinga, MG, Brazil); 2: adult worm of A. costaricensis (Rio de
Janeiro, RJ, Brazil); 3: adult worm of A. cantonensis (Akita, Japan); 4, 5: L3
pool obtained from Sarasinula marginata ( Cariacica, ES, Brazil); 6, 7: L3
pool obtained from Subulina octona (Cariacica); 8, 9: L3 pool obtained
from Achatina fulica (Cariacica); 10, 11: L3 pool obtained from
Bradybaena similaris (Cariacica); 12, 13: L1 pool obtained from feces
from Rattus norvegicus (Cariacica); 14 - 16: L3 pool obtained from A.
fulica (São Vicente, SP, Brazil); 17, 18: A. cantonensis (Akita, Japan).
Molecular size markers are shown in the left side of the figure.

One R. norvegicus was killed at 25 days of infection
and the other two at 57 days post-infection (p.i.) and all
the organs were removed and fixed in Carson’s formalin-Millonig (Carson et al. 1973). Haematoxylin-eosin
stained sections of the brain, heart, lungs, intestine, liver,
pancreas, spleen, kidneys, and female genital tract were
examined. The rat that killed at 25 days p.i. presented
large number of young adult worms in dilated and thick
meningeal veins and the meninges were infiltrate with
macrophages, less number of lymphocytes, plasma cells
and few eosinophils. These were present in larger number in small intracerebral granulomatous reactions. Eventually, the inflammatory infiltrate extended to perivascular space of intracerebral vessels, characterizing an
encephalitic component (Fig. 2). Otherwise, the two rats
that killed at 57 days p.i. presented meninges almost
normal, presence of mature male and female adult worms
in the lumen of pulmonary artery and lungs full of granulomatous reactions, containing large number of eggs with
larvogenesis (Fig. 3).
Additionally, nematode larvae obtained from A. fulica
snails, collected in São Vicente, state of São Paulo and
received from the University Campus of Litoral Paulista,
Universidade do Estado de São Paulo (UNESP), were
also submitted to molecular characterization. The larvae genetic profile was compatible with that of A.
cantonensis of Japan (Fig. 1, lanes 3, 17, and 18).
The molecular profile (Caldeira et al. 2003) and the
behavior of the parasite in R. norvegicus strongly
guarantee the diagnosis of A. cantonensis instead of A.
costaricensis. This only presents transient passage to the
brain and lungs and finally mature in mesenteric arteries
(Mota & Lenzi 1995, 2005, Serra et al. 2003), while the
A. cantonensis larvae molt twice in the meningeal vessels developing to young adult worms, becoming sexually mature in the pulmonary vasculature.
The present report on the introduction of A. cantonensis
in Brazil leads to an alert to physicians and public health
workers for the consideration of this helminth, among many
other parasitic and non-infectious causes, in the differential diagnosis of eosinophilic meningitis.
A. cantonensis has been probably introduced in Brazil through migrating rats within ships. Such hypothesis
is supported by the fact that the municipalities of
Cariacica, Vila Velha (state of Espírito Santo) and São
Vicente (state of São Paulo) constitute important commercial ports with intense shipments. Such dispersion
mechanism was also observed by Kliks and Palumbo
(1992) in the Pacific basin.
This is the first report of molluscs infected with A.
cantonensis in Brazil and South America as well as the
first finding of S. marginata naturally infected with this
nematode. S. octona, A. fulica and B. similaris had already been described as natural intermediate hosts of A.
cantonensis in Africa and the Pan-Pacific region (Malek
& Cheng 1974, Kliks & Palumbo 1992). The promiscuous capacity of Metastrongylidae of infecting several
species of molluscs is a great risk to its spreading throughout different parts of the country.
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Fig. 2: Angiostrongylus cantonensis young adult worms (arrow) associated with meningitis, consisting of vascular congestion and intense macrophage infiltration (asterisk), with less number of lymphocytes (Rattus
novergicus at 25 days post-infection) (HE, 100x).
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Fig. 3: presence of mature Angiostrongylus cantonensis male and female
adult worms (asterisk) in the lumen of the pulmonary artery and adjacent
lung full of granulomatous reactions, around a large number of eggs undergoing larvogenesis (arrow) (Rattus novergicus at 57 days post-infection)
(HE, 100x).
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