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Abstract
Oswaldocruzia chambrieri Ben Slimane et Durette-Desset, 1993 is redescribed from specimens collected from the small intestine
of the South American common toad, Rhinella margaritifera, from Caxiuanã National Forest in Pará, Brazil, using light and
scanning microscopy and molecular analysis of Cytochrome Oxidase I (COI) - coding regions of DNA. The discovered ne-
matodes are characterized by a type III caudal bursa with two papillae, rays 4 with a median groove, and spicules divided into
a blade, a shoe and a fork. Cervical alae are absent, the cephalic vesicle is divided into two portions, and the synlophe has low
ridges without chitinous supports. The present study establishes the Caxiuanã National Forest as a new location for O. cham-
brieri, which had previously been reported as a parasite of R. margaritifera in Ecuador, uses light microscopy and scanning elec-
tron microscopy (SEM) to identify new morphological characters of the species and represents the second molecular sequence
deposited for the Oswaldocruzia genus.
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Introduction

Rhinella margaritifera (Laurenti, 1768) is a complex
group represented by 16 formally recognized species, 13 of
which occur in the Amazon basin. These species are repre-
sented by members of several communities of Neotropical
medium-sized toads that inhabit the litter of humid tropical
forests (Lavilla et al. 2013; Moravec, et al. 2014). 

Distributed across the Neotropical region, from the south-
ern United States to southern South America (Frost, 2014),
these species have particularly been found in the northern part
of South America (Venezuela, Colombia, Ecuador, Bolivia,
Peru, Brazil, Suriname, Guyana and French Guiana) and in
Central America (Panamá). The cryptic coloration of these
toads resembles the pattern of fallen leaves and partially de-
composed matter in the soil, producing a camouflage effect
that is enhanced by body contours, the presence of cranial el-

evations on the crests, and the neural crests of certain species’
vertebrae (Dos Santos et al. 2015; Lavilla et al. 2013).

The genus Oswaldocruzia Travassos, 1917 has a world-
wide distribution and includes approximately 88 species
(Svitin and Kuzmin, 2012). Currently, 41 species are known
to exist in the Neotropical region, 14 of which have been
reported from South American amphibians; only eight of
these species have been described as parasites of amphib-
ians and reptiles in Brazil (Guerrero, 2013; Campião et al.
2014).

During studies on the genus Oswaldocruzia, we examined
specimens collected from R. margaritifera from Caxiuanã Na-
tional Forest in Pará, Brazil. Based on our analyses, we as-
signed these specimens to Oswaldocruzia chambrieri Ben
Slimane et Durette-Desset, 1993. Morphological examinations
using light microscopy and scanning electron microscopy
(SEM) allowed us to not only assess particular morphological
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characters of the genus and assign the specimens to O. cham-
brieri but also add new information to the species description
and molecular data. 

Material and Methods

Eleven specimens of R. margaritifera were collected from Cax-
iuanã National Forest, Pará, Brazil, during March 6–12, 2014.
The toads were anesthetized with ketamine, weighed and
necropsied in a laboratory at Ferreira Penna Scientific Station.
All intestinal nematodes were collected and fixed in a heated
70% alcohol solution. Certain specimens were transferred to
100% ethanol and stored in a freezer at –20°C for molecular
examinations. Data regarding the host, the number of helminths
found and helminth locations were also registered.

After fixation, certain nematodes were clarified in lac-
tophenol and mounted on temporary slides for morphological
and morphometrical analysis with an Olympus BX 41 micro-
scope (Olympus, Tokyo, Japan) equipped with a drawing tube.
All of the specimens were stored in glycerin alcohol and de-
posited in the invertebrate collection of the Emílio Goeldi
Paraense Museum in Belém. Measurements are given in mi-
crometers unless otherwise as indicated. All measurements are
presented as mean values followed by ranges in parentheses.
For scanning electron microscopy, specimens were post-fixed
in 1% O

2
Os

4
, dehydrated in an ascending ethanol series and

dried at the critical point of CO
2
. Nematodes were mounted

on metalic stubs, coated with gold and examined using a
Vega3 (TESCAN) microscope from Laboratory of Embryol-
ogy and Histology (Laboratório de Embriologia e Histologia
– LHEA/UFRA). 

For molecular analysis, nematodes were subjected to DNA
extraction using a QIAamp DNA Mini 51304(50) Qiagen® kit.
Polymerase chain reaction (PCR) was performed to amplify
Cytochrome Oxidase I (COI)-coding regions of DNA, using
methods and primers described by Prosser et al. (2013). Am-
plified fragments were directly sequenced in accordance with
the manufacturer’s protocol for the ABI PRISM Dye Termi-
nator Cycle Sequencing Ready Reaction kit (Perkin-Elmer
Cetus, Noortwalk, CA, USA). The reaction products were 
sequenced using an ABI PRISM™ 310 Genetic Analyzer. 
The obtained sequences were aligned using ClustalW software
(Thompson et al. 1994) and were compared with sequences
that had previously been deposited in GenBank (http://www.
ncbi.nlm.nih.gov/genbank/). Molecular biology analysis were
conducted in the Laboratory of Biology and Parasitology of
Wild Reservoir Mammals at Foundation Institute Oswaldo
Cruz, Rio de Janeiro, Brazil.

Results 

Among the 11 analyzed specimens of R. margaritifera, 9 were
infected with O. chambrieri (a prevalence of 81%); in total,

264 specimens were collected, with range of infection 15 
to 50, a mean intensity of 29.3 and a mean abundance of 24. 

Molecular analysis of 697 base pairs of COI gene (Os-
waldocruzia chambrieri from present study, GenBank acces-
sion number KU980934) identified 92% similarity of the
studied sequence to that from an Oswaldocruzia sp., a parasite
of Trachycephalus venulosus that has already been deposited
in GenBank.

Order Strongylida Molin, 1861

Superfamily Trichostrongyloidea Cram, 1927

Family Molineidae Durette-Desset et Chabaud, 1977

Oswaldocruzia chambrieri Ben Slimane et Durette-Desset,

1993

Host: Rhinella margaritifera (Laurenti, 1768)
Infection site: Small intestines
New locality: Caxiuanã National Forest (1°47´32.3˝S,
51°26´02.5˝W), Pará, Brazil
Prevalence: 81%
Intensity of infection: 29.3
Voucher specimens: MPEG. NEM 66, MPEG. NEM 67.

General description: Small and thin nematodes, cephalic
vesicle smooth, divided into two parts, a wider anterior portion
and one narrower posterior portion (Fig. 3A). Transverse cuti-
cle striations and longitudinal ridges present, appearing imme-
diately after cephalic dilation, emerging irregularly, some
appearing, some disappearing along body (Fig. 3A, 3C, 3E, 3F,
3G). Esophagus claviform, nerve ring just anterior to its mid-
length (Fig. 1A, 2A), excretory pore (Fig. 3E) interrupting the
ridges just anterior to deirids (Fig. 1A, 2A, 3E). Oral opening
triangular, 6 externo-labial papillae, 4 cephalic papillae and 2
amphids (Fig. 3B). Female with vulva at posterior half of body,
well-developed amfidelphic ovojector (Fig. 2D, 3F). Tail coni-
cal, cuticular spine present (Fig. 2E, 3G, 3H). Males with cau-
dal bursa supported by rays following the distribution pattern
2-1-2 (Fig. 4A, 4B). Spicules equal, surrounded by hyaline
membrane and divided into three parts (Fig. 1F, 1G).

Male (based on 9 specimens). Length 5.46 ± 0.58 (4–6)
mm. Approximately 27 longitudinal crests at esophagus level
and 41 at mid body level (Fig. 1B, 1C). Cephalic vesicle
length 68.89 ± 6.64 (61–83). Nerve ring 160.56 ± 12.63 (140–
181), excretory pore 286.56 ± 21.98 (239–312) and deirids at
304.89 ± 20.86 (261–336) from apex. Esophagus length
429.89 ± 29.26 (396–445). Excretory pore-esophagus ratio
0.67 ± 0.07 (0.57–0.79). Width at midbody 121.67 ± 25.35
(80–147). Caudal bursa trilobed with a pair of internal papil-
lae between rays 3 and 4. Bursa of type III (see Ben Slimane
et al. 1996), rays 2 and 3 running parallel throughout, reach-
ing edge of bursal membrane; rays 4, 5, and 6 with common
origin, ray 4 short, with a medial groove, not reaching bursal
margin, presenting an external dorsal papilla, separated from
5 and 6. Rays 5 and 6 running throughout, turning caudate and
reaching edge of bursal membrane. Rays 6 and 8 with inde-
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Fig. 1. Line drawings of Oswaldocruzia chambrieri males from Rhinella margaritifera. A – Anterior end, ventral view; B – Transverse sec-
tion at esophagus level; C – Synlophe in transverse section at mid-body; D – Ventral view of caudal bursa; E – Lateral view of caudal bursa; 
F – Lateral view of the spicule; G – Dorsal view of the spicule. Scale bars: A = 75 μm; B = 30 μm, C, F, G = 40 μm; D = 25 μm; E = 50 μm
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Fig. 2. Line drawings of Oswaldocruzia chambrieri females from Rhinella margaritifera. A – Anterior end, ventral view; B – Transverse
section at esophagus level; C – Synlophe in transverse section at mid-body; D – Lateral view of vulva and ovojector; E – Lateral view of tail,
with cuticular spine. Scale bars: A, D = 50 μm; B = 30 μm, C = 40 μm; D = 100 μm

 - 10.1515/ap-2016-0076
Downloaded from De Gruyter Online at 09/12/2016 11:08:18PM

via Cornell University Library



Redescription of Oswaldocruzia chambrieri 571

Fig. 3. Oswaldocruzia chambrieri, scanning electron photomicrographs. A – Anterior region and cephalic structures; B – Apical view of the
anterior end, mouth opening with esophageal teeth, 4 cephalic papillae (arrow) and 2 amphids; C – Details of longitudinal ridges; D – Deirid;
E – Excretory pore; F – Posterior third of female body showing the vulva and the distribution of the ridges, G – Female posterior end show-
ing anus and pattern of the ridges; H – Details of tail, showing the phasmid (arrow) and the cuticular spine. Scale bars: A, F = 50 μm; B, D,
H = 5 μm; C, E, G = 20 μm; D, E
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pendent origin. Origin of ray 8 running parallel to ray 6, except
distally and not reaching bursal margin, but ending in a dor-
sal papilla in bursa (Fig. 1D, 4A). Dorsal ray ending with a
small pair of papillae (Fig. 4C). Genital cone well developed;
ray zero present at anterior margin, with a small anterior pro-
jection and flanked by rays 7. Two pairs of ventral bursal
papilla anterior to genital cone (Fig. 4B). Right spicule 181.56
± 8.59 (174–193) and left spicule 181.22 ± 8.76 (171–192)
long, both divided proximally in 3 branches: shoe spoon-like,
blade divided distally in 6 processes and fork divided in pos-
terior third occupying about 23% of spicule length.

Female (based on 9 specimens). Length 7.97 ± 1.29 (6.93–
11) mm. Approximately 21 longitudinal crests at esophagus
level and 33 at mid body level (Fig. 2B, 2C). Cephalic vesicle
length 65.11 ± 5.42 (61–72). Nerve ring 168.89 ± 10.08 (152–
184), excretory pore 291 ± 29.92 (256–344) and deirids at
312.44 ± 35.91 (277–371) from apex respectively. Esophagus
length 479 ± 19.81 (440–504). Excretory pore-esophagus ratio
0.61 ± 0.06 (0.53–0.71).Width at midbody 168.89 ± 17.55
(147–187). Vulva, with dorsal lip prominent, with transverse
semilunar shape, at 2.34 ± 0.22 (2.7–2.04) mm from de apex.
Vagina vera length 109.56 ± 16.75 (139–93). Ovojector di-
vided in vestibule 379.22 ±39.48 (326.66–389.33) length, an-
terior and posterior sphincters 40.78 ± 9.55 (21–53) and 35.11
± 8.96 (24–56) length; and anterior and posterior infundibula
40.44 ± 6.86 (34–53) and 43.22 ± 6.72 (34–53) length re-
spectively (Fig. 2D). Tail length 121.22 ± 9.73 (105–138) and
width at anus level 67.11 ± 11.46 (58–93) ending with cutic-
ular spine 15.44 ± 4.59 (12–24), phasmids, circular, with
prominent border (Fig. 2E, 3G, 3H). Eggs in morula stage
41.78 ± 2.28 (38–44) × 71.22 ± 2.33 (67–74).

Discussion

The nematodes described here possess a club-shaped esopha-
gus, a cephalic vesicle divided into two portions, a cuticle with
fine transverse striations and longitudinal low ridges along the
body without chitinous support that constitute the synlophe.
Males are devoid of gubernaculum and have robust spicules
divided into three parts that are surrounded by a hyaline mem-
brane. The caudal bursa is supported by rays in a 2-1-2 pattern
and has triangular dorsal lobe. Females have an amphidelphic
uterus, a vulva located in the posterior half of the body, and a
tapered tail ending with a cuticle spine. Based on the findings
of Vicente et al. (1991) and Anderson et al. (2009), these mor-
phological features allowed us to assign the species to the
genus Oswaldocruzia.

Oswaldocruzia species are divided into five groups that
are characterized by spicule morphology and distribution re-
gion. Morphologically, the species within each group are ex-
tremely similar. However, the morphologies of the caudal
bursa and the male spicules are the important morphological
characters that contribute to specific diagnoses of these
helminths (Ben Slimane et al. 1996).

Fig. 4. Oswaldocruzia chambrieri, scanning electron photomicro-
graphs. A – Lateral view of posterior region of male, showing rays 2–
6 and 8 supporting caudal bursa, two bursal papillae (arrows) and
dorsal ray (dr). B – Ventral view of caudal bursa evidencing genital
cone, rays 7 (r7), and zero (rz) and two papillae (arrows). Inset. Details
of bursal papillae C – Details of the dorsal lobe with rays9 (r9) with
papilla (arrow) and ray 10 (r10). Scale-bars: A, B = 20 μm, C = 10 μm
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Among the 41 Neotropical species of the genus, the Os-
waldocruzia found in the present study has a type III caudal
bursa. Among the 13 congeners with a type III bursa, this nem-
atode differs from O. anolisi, O. brevispicula, O. jeanbarti
and O. subauricularis due to the absence of cervical alae; from
O. bainae, O. cassonei, O. chabaudi, O. taranchoni and 
O. tcheprakovae due to the length and morphology of the
spicules; and from O. albareti and O. petterae due to the num-
ber of ridges at the midbody, total body length and the excre-
tory pore-esophagus ratio. This species is closely related to 
O. chambrieri with respect to morphologic characters and
morphometry (Table I). 

In the present study, using light microscopy, we also ob-
served that the analyzed specimens have a pair of internal bur-
sal papillae and that ray 4 has a medial groove. The presence
of a medial groove in ray 4 has also been observed in another
Molineidae nematode species by Feitosa et al. (2015). This
character could be present in all species of the family and
should be added to diagnostic traits for the family; however,
detailed studies of these species are necessary. 

SEM revealed ultrastructural features of the nematodes,
allowing us to observe taxonomically relevant details for the
genus that cannot be seen using light microscopy (Feitosa
et al. 2015; Santos et al. 2008). In the present study, we uti-
lized SEM analysis to confirm the structure of the oral open-
ing and the papilla distribution as well as the shape of the
excretory pore, the deirids and the longitudinal cuticular ridges
along the body. In addition, we confirmed the disposition of
the bursal rays and the presence of dorsal bursal papillae.

The examined species is the third Oswaldocruzia species
observed using SEM. Santos et al. (2008) described ultra-
structural features of various structures, such as cuticular
ridges, cephalic structures, deirids, the rays and papillae of
the caudal bursa (which were characterized in detail), the
genital cone of males, and the corresponding rays, as poten-
tially representative of the genus; these researchers also in-
dicated the discontinuous nature of the longitudinal ridges
along the body, which resulted in varying numbers of ridges.
Feitosa et al. (2015) also observed this variation in a species
of nematode from a different genus in the Molineidae fam-
ily; thus, we emphasize that this feature is not consistently
observed among Oswaldocruzia species alone and must
therefore be carefully analyzed before being included as a
taxonomic character.

The results of molecular analysis suggest that the relation-
ship between O. chambrieri of the present study and 
Oswaldocruzia sp. parasite of Trachycephalus venulosus might
be hardly established because of the absence of molecular in-
formation on other species from Neotropics and from related
hosts, as well as on the morphology of Oswaldocruzia sp.

Thus, the present study represents the first report of 
O. chambrieri in Brazil, the third Oswaldocruzia species ob-
served by SEM, the second sequence deposited for this genus
and the first such sequence for which the species has been
identified.
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