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A Potential Snail Host of Schistosomiasis in Bolivia: Biomphalaria
amazonica Paraense, 1966
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Biomphal ariaamazonica Paraense, 1996 was collected from a permanent pond in the outskirts of the Bolivian city
of Santa Cruz. Identification of the collected specimens was made by comparison with the original description of the
species and with topotypic material in the collection of Instituto Oswaldo Cruz. Phylogenetic analysis confirmed

that these Bolivian specimens belong to B. amazonica.
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Biomphalaria amazonica was described by Paraense
(1966) from materia collected in 1964 in Igarapé da
Cachoeirinha on the outskirts of Manaus and in Careiro
Island, situated on the Amazon river at its confluence
with the Rio Negro, State of Amazonas, Brazil. Other
records were reported in the following years extending
the geographical distribution of the speciesto the Brazil-
ian states of Acre, Ronddnia (Paraense 1983), Mato Grosso
(Paraense & Corréa1985) and Mato Grosso do Sul (Dorval
& Silva1990).

In 1997 asmall planorbid snail was collected by some
of usin Boliviafrom the Santa Cruz area. This snail was
included under the name of Biomphalaria sp. in aphylo-
genetic analysisof themost important snail hosts of schis-
tosomes, using partial mitochondrial ribosomal 16S and
complete nuclear ribosomal 1TS1 and I TS2 nucleotide se-
guences (DeJong et al. 2001). That study showed astrong
genetic similarity of thissnail with two Brazilian samples
of B. amazonica from Amazonas and Rondénia respec-
tively, suggesting that they belong to the same species.

B. amazonica has not been found naturaly infected
with Schistosoma mansoni, but proved susceptible un-
der experimental conditions (Corréa & Paraense 1971,
Paraense & Corréa 1985), being considered a poor host
like B. straminea. However, this latter species is admit-
tedly agood vector of the parasite in hyperendemic areas
of NortheasternBrazil (Corréa& Paraense 1971, Paraense
& Corréa1985). Thus, the occurrence of B. amazonicain
Boliviapointsto therisk of introduction of schistosomia-
sis mansoni into another South American country.
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Conchological and anatomic characteristics are pre-
sented and compared with the description by Paraense
(1966) of the type specimens of B. amazonica. The data
from morphology and phylogenetic analysis confirmed
theidentity of the Bolivian specimenswith B. amazonica.

MATERIALSAND METHODS

The Bolivian material was collected in October, 1997,
from apermanent pond used for watering cattlelocated in
aprivatefarminWarnes(17°30'S, 63°10' W), asmall local-
ity about 30 km to the north of SantaCruz delaSierra, in
the way from Santa Cruz to Cochabamba. The pond har-
bored two planorbid species, B. amazonica and Helisoma
duryi (Wetherby, 1879). The snails were collected with a
sieve, and alowed to relax overnight using menthol. They
were then immersed for 40 sec in water heated at 70°C,
from which they were transferred to water at room tem-
perature. The soft parts were drawn from the shell with a
small forcepsand fixed in dightly modified Railliet-Henry
fluid (ditilled water 930 ml, sodium chloride 6 g, formalin
50 ml, glacial acetic acid 20 ml). Voucher specimenswere
deposited in the Museum National d’'Histoire Naturelle
de Paris (L aboratoire de Biologie desInvertébrésMarins),
in the Ecole Pratique des Hautes Etudes of Perpignan
(Laboratoire de Biologie Marine et Malacologie), and in
the Malacological Collection of Instituto Oswaldo Cruz.

Sequences used for phylogenetic analysis were from
DeJong et a. (2001) and consisted of ITS1, ITS2, and par-
tial mtDNA 16Sfrom thetaxareferred to asthe species-
rich Neotropical” group (GenBank AY 30377-AY 30392 and
AY 30210-AY 30223), plus B. abstructa as an outgroup
(AY 30229, AY 30398). Thetaxachosen included the speci-
men from Bolivia, B. amazonica specimens from Brazil ,
and other Neotropical speciesmost likely to berelated to
the specimenin question. A lower number of taxaallowed
for the inclusion of more characters from the data set,
because afew sequence regionsthat previously had been
unalignable across a wider range of Biomphalaria spe-
cies(DeJong et a. 2001) were now readily aligned. Sev-
eral regionsremained unalignable and were excluded from
the analyses. Maximum parsimony (M P), minimum evolu-
tion (ME), and maximum likelihood (ML) analyseswere
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performed using PAUP* 4.0b8a (Swofford 1998) as in
DeJong et al. (2001), except the ML analysesused amore
complex general-time-reversiblemodel (GTR+1+G). Nodal
support was assessed with bootstrap analysis, with 1000
replicates performed for MP and ME and 100 performed
for ML analyses. Thisdata set had atotal of 1447 sites, of
which 152 were parsimony informative.

RESULTS

All the collected specimens fit well, in shell (Fig. 1)
and anatomical (Fig. 2) characteristics, with the descrip-
tion given by Paraense (1966). The main shell quantita-
tive characteristicswere measured on 20 full-grown snails:
diameter 6.0-9.1 mm (mean 7.34; SD 0.81); height 2.1-2.7
(mean 2.48; SD 0.21); ratio of diameter to height of shell
2.74-3.24 (mean 2.97; SD 0.16). Thesecharacteristicsare
quite similar to those given by Paraense (1966) for B.
amazonica: diameter 7-8 mm (7.3); height 2.2-2.6 (2.41);
ratio of diameter to height of shell 2.84-3.30 (3.03).

The reproductive system includes the following reli-
able characteristics (Fig. 2): penis sheath shorter than the
prepuce (ratio 0.54-0.78; mean 0.64, SD 0.07) asobserved
for B. amazonica (ratio 0.33-0.67); prostate with 9-14 di-
verticula arranged in a row (8-12 diverticula in B.
amazonica); the morphology of the diverticula fit well
with the description given by Paraense (1966) for B.
amazonica: “the stalks of the diverticula arerather wide,
nearly always short and little interspaced, dividing into
two short primary branches, each of which may put forth
usually two slightly elongate, ovoid or more rudimen-
tary buds. The branches of the diverticula spread a little
laterally and barely overlap one another” ; the vaginais
short and wide and a bulgy pouch isclearly visible asin
B. amazonica.

TheML treeisshowninFig. 3. Maximum parsimony
and ME analysesyielded similar trees. Bootstrap support
valuesfor the grouping of the specimen from Boliviawith
the other B. amazonica areall very high (99/100/100; Fig.
3), giving strong evidence that the specimen in question
is B. amazonica. There was never any tendency for it to
group with any taxon besides B. amazonica.
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THE RANGE OF B. AMAZONICA

The Bolivian village of Warnes lies near the Piray
river, an affluent of the Mamoré, about 800 km south from
thetown of Guajaramirim, where B. amazonica was col-
lected by Paraense (1983).

B. amazonica ranges for about 1,200 km along the
Amazon river, from Benjamin Constant and Tabatinga
(4°22'S, 70°02' W) to Careiro (3°12' S, 59°45' W), besides
about 900 km from Tarauaca and Feijo (state of Acre),
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Fig. 3: maximum likelihood tree; bootstrap support values are dis-
played for major branch nodes (maximum parsimony/minimum
evolution/maximum likelihod; dashes indicate < 50% support).

Fig. 1: shell of Biomphalaria amazonica from Warnes, Bolivia.
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Fig. 2A: reproductive system of Biomphalaria amazonica from Warnes, Bolivia (ca = carrefour; cc = collecting canal of ovotestis; ng =
nidamental gland; od = ovispermiduct; ot = ovotestis; ov = oviduct; pm = protractor muscle of prepuce; po = pouch of oviduct; pp =
prepuce; pr = prostate; ps = penis sheath; rm = retractor muscle of prepuce; sd = spermiduct; sp = spermatheca; sv = seminal vesicle; va =
vagina; vd = vas deferens; vp = vaginal pouch); B: prostate diverticula, free lateral surface; C: prostate diverticula, side adherent to
nidamental gland; D: prostate diverticula as seen from interproximal sides.
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Fig. 4: present distribution of Biomphalaria amazonica; occurrence in Baréo de Melgago (Mato Grosso) and Aquidauana (Mato Grosso do

Sul) not figured.

through the Jurua river, to the Amazon. Thus it should
not be surprising if further investigation revealsits pres-
encein numerousintervening localities. Fig. 4 showsthe
known distribution of the species, according to the present
finding and to datafrom Paraense (1983).

Besidesthe Amazon basin B. amazonica wasrecorded
fromBar@o deMelgago (16°13' S, 55°58' W), State of Mato
Grosso (Paraense & Corréa 1985) and from Aquidauana
(20°28'S, 55°48' W), State of Mato Grosso do Sul (Dorval
& Silva 1990), situated respectively on the Cuiaba and
Aquidauanarivers, tributaries of the La Plata system.
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