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Schrankiana chacoensis sp. nov. (Nematoda: Atractidae) from
Leptodactylus bufonius Boulenger, 1894 (Anura: Leptodactylidae)
from Argentina

Cynthya Elizabeth Gonzalez* and Monika Inés Hamann

Centro de Ecologia Aplicada del Litoral, Consejo Nacional de Investigaciones Cientificas y
Técnicas, Corrientes, Argentina

(Received 11 December 2012; final version received 19 April 2013)

Here we describe a new atractid nematode, Schrankiana chacoensis sp. nov., from
the large intestine of Leptodactylus bufonius (Anura: Leptodactylidae), from Chaco
Province, Argentina. This is the first atractid nematode described for L. bufonius.
The new species is distinguished from the remaining species of the genus by its
cephalic morphology: S. chacoensis sp. nov. possesses four large papillae on the
lips (two on the dorsal lip and one on each subventral lip) without any other small
papillae (present in the remaining Schrankiana species) and forked amphids; by
having a shorter vagina; tips of the lateral alae located well anterior to the anus
in both sexes, one additional pair of postcloacal papillae compared with other
species, and a “fringe” in the posterior and anterior margins of the excretory pore.
Schrankiana chacoensis sp. nov. represents the eighth species assigned to the genus.
A key to the species of the genus is provided.

http://www.zoobank.org/urn:lsid:zoobank.org:pub:D4B643AF-1F5D-4E36-83EE-
C204AB2067B3

Keywords: Schrankiana sp. nov.; Nematoda; Atractidae; Leptodactylus bufonius;
Argentina

Introduction

In 1925, Travassos erected the genus Schrankia included in the family Cosmocercidae
and described a single species, Schrankia schranki; in 1927, the same author
described a new species, Schrankia brasili, both parasitizing Leptodactylus pentadacty-
lus (Laurenti, 1768) from Brazil (Travassos 1925, 1927). Vaz (1933) described the third
species of this genus, Schrankia larvata, from the same amphibian host. Strand (1942)
noted that Schrankia was pre-occupied and renamed the genus Schrankiana. In 1949,
Travassos inadvertently proposed the name Schranknema (Travassos 1949).

Chabaud (1957) included Schranknema Travassos, 1949 within Atractinae Raillet,
1917. In 1959, Freitas described the specimens studied by Travassos (1927)
as Schrankianella brasili (Freitas 1959); however, in 1988, Baker and Vaucher
synonymized this genus with Schrankiana (Baker and Vaucher 1988).

Parasitic atractid nematodes are found in amphibians, reptiles, mammals and
fishes. In the family Atractidae, eggs hatch and larvae develop to the third stage within
the uterus; these larvae autoinfect the host. Autoinfection is generally accompanied by
high intensities with few large larvae. Transmission is unknown (Anderson 2000).
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A total of seven species of the genus Schrankiana have been described from anurans
from the Neotropics; here we describe the eighth species of this genus found in a
leptodactylid from the Chacoan region, Argentina. Until now, no atractid nematode
parasites had been found in this amphibian host.

Material and methods

Three adult Leptodactylus bufonius (one female, two males) were collected in October
2011 in Taco Pozo, Almirante Brown Department, Chaco Province, Argentina
(25°36'54” S, 63°15'54” W). Frogs were transported live to the laboratory and killed
using a chloroform solution. At necropsy, hosts were sexed and the alimentary canal,
lungs, liver, kidneys, urinary bladder, musculature and integument were examined for
parasites by dissection. Nematodes were observed in vivo, counted and killed in hot
distilled water and preserved in 70% ethyl alcohol, cleared in glycerine or lactophenol
and examined as temporary mounts. [llustrations were made using a Zeiss microscope
with the aid of a camera lucida. For examination by scanning electron microscopy, the
nematodes were post-fixed in 1% osmium tetroxide, dehydrated through an ethanol
series and an acetone series and then subjected to critical-point drying. The specimens
were coated with gold and examined with a Jeol 5800LV scanning electron micro-
scope. All measurements are given in micrometres unless otherwise indicated as the
mean and standard deviation with range in parentheses. Amphibian taxonomy follows
Frost (2011). Specimens have been deposited in the Helminthological Collection of the
Museo de La Plata, La Plata, Argentina and the Helminthological Collection of the
Centro de Ecologia Aplicada del Litoral.

Results

Two (66.6%) of the toads were found to harbour 301 (191 males and 110 females)
specimens of nematodes of the genus Schrankiana.

Species description

Order ASCARIDIDA Skrjabin et Schulz, 1940
Superfamily COSMOCERCOIDEA Raillet, 1916
Family ATRACTIDAE (Railliet, 1917 subfam.) Travassos, 1919
Genus Schrankiana Strand, 1942 (=Schrankia Travassos, 1925; = Schranknema
Travassos, 1949)
Schrankiana chacoensis sp. nov.
(Figures 1, 2)

Description

General. Cylindrical nematodes with fine transversally striated cuticle, distance
between striations 3—4 pum at level of excretory pore. Males and females of similar
length, maximum width occurring at level of oesophageal-intestinal junction in males
and at half of total body length in females (Figure 1A, B). Lateral alae present in
both sexes. Oral opening triangular with three lips; dorsal lip with two large papillae,



Downloaded by [Cynthya Gonzélez] at 05:50 23 July 2013

Journal of Natural History 3

C

25pm

300pm

100pm

30pm

Figure 1. Schrankiana chacoensis sp. nov. (A) Male, ventral view; (B) female, lateral view;
(C) cephalic end of female, lateral view; (D) anterior end of female, lateral view; (E) poste-
rior end of male, lateral view; (F) spicules and gubernaculum, lateral view; (G) spicules and
gubernaculum, ventral view; (H) posterior end of female, lateral view.
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Figure 2. Schrankiana chacoensis sp. nov. (A) Cephalic end, apical view; (B) anterior end,
ventral view; (C) detail of excretory pore; (D) posterior end of male, ventral view; (E) detail
of cloaca and adcloacal papillae; (F) posterior end of female, ventral view. Abbreviations: am:
amphid; asterisk: cephalic papillae; ep: excretory pore; arrows: precloacal papillae; up: unpaired
papillae; ap: adcloacal papillae; pp: postcloacal papillae; cf: cuticular fringe.

subventral lips with one large papilla on each one. One forked amphid on each subven-
tral lip. Each lip with cuticular flange overhanging mouth opening (Figures 1C, 2A).
Pharynx relatively elongate and slender; oesophagus divided into three parts: muscu-
lar corpus, short isthmus and well-developed posterior bulb with valves (Figure 1D).
Anterior extremity of oesophagus with three large and relatively elongate tooth-like
projections. Excretory pore anterior to level of bulb; large, slit-like, with small comb-
like fringe in the posterior and anterior edges (Figure 2B, C). Viviparous. Monodelphic
and prodelphic; vulva located just anterior to anus. Tail conical and sharply pointed
in both sexes (Figure 2D, F). Somatic papillae minute, distributed over body surface.

Male. (measurements of holotype and paratypes are given in Table 1). Lateral alae
extending from anterior third of oesophagus to the level of first pair of precloacal
papillae. Tail short, conical, with caudal appendage. Fourteen pairs of sessile caudal
papillae and one unpaired papilla anteriorly to cloaca; these papillae present the follo-
wing disposition (Figures 1E, 2D; Table 2): five pairs of precloacal papillae [distance
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first to second pair: 27.25 4 4.49 (20-30) [29]; distance second to third pair: 23.41 +
4.92 (17-30) [28]; distance third to fourth pair: 18.1 + 3.0 (14-25) [25]; fifth pair at
level of cloaca]; three pairs of adcloacal and one large unpaired papilla on anterior
margin of cloaca (Figure 2E); six pairs of postcloacal papillae (first two ventral pairs
immediately behind cloaca; third pair lateral, approximately at middle of tail length;
fourth pair ventral in posterior third of tail; fifth and sixth pairs at beginning of
caudal appendage, these last two pairs at the same level, one ventral and one sub-
ventral). Posterior margin of cloaca with cuticular comb-like fringe. Spicules relatively
short, curved ventrally, sharply pointed distally and with variably shaped capitulum;
gubernaculum sclerotized, elongated, posterior end pointed (Figure 1F, G). Caudal
alae absent.

Female. (measurements of allotype and paratypes are given in Table 1). Lateral alae
extending from anterior third of oesophagus at level of vulva. Vulva, transverse slit,
slightly prominent; vagina well developed, directed anteriorly (Figure 1H). Uteri with
one to three oval eggs, thin shelled, some of them with larvae.

Site of infection
Large intestine.

Type locality

Taco Pozo, Almirante Brown Department, Chaco Province, Argentina (25°36'54” S,
63°15'54” W).

Deposition of types

Holotype (male), allotype (female) and paratypes (five males, five females) in
Helminthological Collection of the Museum of La Plata (Holotype: MLP-He 6650;
allotype: MLP-He 6651; paratypes: MLP-He 6652); paratypes (five males, five females)
in Helminthological Collection of Centro de Ecologia Aplicada del Litoral (CECOAL
11101910).

Host

Leptodactylus bufonius Boulenger, 1894 (Anura, Leptodactylidae), the Vizcacheras’
White-lipped frog, Herpetology Collection of the Centro de Ecologia Aplicada del
Litoral (LHC 5062, LHC 5063).

Etymology
The new species is named in reference to its biogeographical region of collection.

Differential diagnosis

Species of the genus Schrankiana are distinguished by their oesophageal shape,
cephalic morphology, extent of the lateral alae, location of the vulva, size of the vagina,
and male caudal features (e.g. papillae and spicules) (Baker and Vaucher 1988).
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The new species described here is distinguished from the remaining species of the
genus by its cephalic morphology: S. chacoensis sp. nov. possesses four large papillae on
the lips (two on the dorsal lip and one on each subventral lip) without any other small
papillae (which are present in the remaining Schrankiana species) and the possession of
amphids with forked shape; also by having a shorter vagina; the lateral alae ending well
anterior to the anus in both sexes, an additional pair of postcloacal papillae compared
with the other species, and a “fringe” in the posterior and anterior margins of the
excretory pore.

Schrankiana chacoensis sp. nov. differs from Schrankiana fuscus Baker and
Vaucher, 1988 mainly by the following characters: (1) smaller size of males and females;
(2) smaller size of spicules and gubernaculum; (3) short posterior uterine pouch (absent
in S. chacoensis sp. nov. versus present in S. fuscus); (4) shorter distance between
vulva and posterior extremity; (5) presence of caudal appendage; (6) number and
arrangement of precloacal and postcloacal papillae (see Tables 1 and 2).

Schrankiana chacoensis sp. nov. differs from Schrankiana freitasi Baker, 1982 by
the following characteristics: (1) smaller size of males and females; (2) shorter total
length of oesophagus in males and females; (3) smaller spicules and gubernaculum;
(4) smaller vagina; (5) short posterior uterine pouch (absent in S. chacoensis sp. nov.
versus present in S. freitasi); (6) presence of a caudal appendage; (7) number and
arrangement of postcloacal papillae (see Tables 1 and 2).

The new species differs from Schrankiana formosula Freitas, 1959 by the following
characteristics: (1) smaller spicules and gubernaculum; (2) smaller vagina; (3) absence
of short posterior uterine pouch [present in Paraguayan specimens studied by Baker
and Vaucher (1988)]; (4) number and arrangement of caudal papillae (Tables 1 and 2).

The new species differs from Schrankiana incospicata Frietas, 1959 by the following
characters: (1) smaller size of males and females; (2) shorter total length of oesophagus
in males and females; (3) smaller vagina compared with Brazilian specimens studied by
Freitas (1959); in Paraguayan specimens the vagina is divided into vagina uterina and
vagina vera (Baker and Vaucher 1988); (4) modification of anterior end of oesophageal
corpus that includes cuticular rod-shaped structures in S. incospicata (Baker and
Vaucher, 1988); (5) number and arrangement of caudal papillae (Tables 1 and 2).

Schrankiana chacoensis sp. nov. differs from S. schranki (Travassos, 1925) Strand,
1942 mainly by the following characters: (1) shorter total length of oesophagus in
males and females; (2) smaller spicules; (3) smaller vagina; (4) number and arrange-
ment of caudal papillae (Tables 1 and 2).

Schrankiana chacoensis sp. nov. differs from S. brasili (Travassos, 1927) Fahel, 1952
by the following characters: (1) shorter total length of males and females; (2) shorter
total length of oesophagus in males and females; (3) morphology of the corpus [divided
into procorpus and metacorpus in S. brasili (Freitas, 1959)]; (4) smaller spicules
and gubernaculum; (5) morphology of the vagina [divided into vagina uterina and
vagina vera in S. brasili (Baker and Vaucher, 1988)]; (6) shorter distance between
vulva and posterior extremity; (7) number and arrangement of caudal papillae com-
pared with Paraguayan and Brazilian specimens (Freitas 1959; Baker & Vaucher 1988)
(Tables 1 and 2).

The new species described here differs from S. larvata (Vaz, 1933) Fahel, 1952
by the following characteristics: (1) shorter total length of males and females;
(2) morphology of the corpus [divided into procorpus and metacorpus in S. larvata
(Freitas, 1959)]; (3) smaller vagina; (4) shorter spicules and gubernaculum; (5) smaller
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distance between vulva and posterior end compared with specimens studied by
Freitas (1959) and Fahel (1952); (6) number and arrangement of caudal papillae
(Tables 1 and 2).

Below we provide a key for the species of Schrankiana.

1. Lateral alac ending at end of oesophagus in both sexes; 17-19 pairs of subven-
tral precloacal muscle cells; total length of oesophagus 800 wm or longer ...
................................................................. S. brasili
Lateral alae extending beyond end of oesophagus in both sexes; four to six
pairs of subventral precloacal muscle cells; total length of oesophagus less
than 800 [ . ... .. 2

2. Four large labial papillae; six pairs of postcloacal papillae; forked amphids ..
............................................................. S. chacoensis
Ten labial papillae; fewer than six pairs of postcloacal papillae; flat amphids

3. Eleven or more pairs of precloacal muscle cells; lateral alae not reaching level
OF ANUS .o 4
Fewer than 11 pairs of precloacal muscle cells; lateral alae reaching level of
1 0L 5

4. Pharynx elongate and slender; corpus not divided into procorpus and meta-
corpus; vagina divided into vagina vera and vagina uterina ..................
............................................................ S. incospicata
Pharynx as wide as it is long; corpus divided into procorpus and metacorpus;
vagina not divided into vagina vera and vagina uterina . ........... S. larvata

5. Pharynx as wide as it is long; total length of oesophagus more than 500 pm 6
Pharynx as wide as it is long or elongate and slender; total length of

oesophagus less than 500 um . ... 7
6. Posterior uterine pouch present; vagina 300 pm long; spicules 75 um long ..
................................................................ S. freitasi
Posterior uterine pouch absent; vagina less than 200 wm long; spicules longer
than 84 [Wm .. ... S. schranki
7. Pharynx as wide as it is long; spicules longer than 100 wm; gubernaculum
longerthan 5SS um ... i S. fuscus
Pharynx elongate and slender; spicules less than 100 wm long; gubernaculum
lessthan SS5pmlong ... S. formosula
Discussion

Seven species of the genus Schrankiana have been described up to the present; all of
them were found in diverse South American leptodactylid frog hosts of the genus
Leptodactylus Fitzinger, 1826 except for S. brasili, which was also found in Rhinella
schneideri (Werner, 1894) from Paraguay by Baker and Vaucher (1988); these authors
considered this infection as “an accidental infection in an unusual host™.
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Previous reports of Schrankiana spp. collected in Brazil include S. formosula
found in Leptodactylus fuscus (Schneider, 1799) (syn. L. typhonius); S. fuscus found
in L. fuscus; S. freitasi found in L. pentadactylus (Laurenti, 1768) and L. mystaceus
(Spix, 1864); S. larvata found in L. fuscus, L. mystaceus, L. labyrinthicus (Spix,
1824), L. pentadactylus, L. latrans (Steffen, 1815) (syn. L. ocellatus); S. brasili found
in L. labyrinthicus and L. pentadactylus; S. schranki found in L. pentadactylus,
L. labyrinthicus and L. rhodomystax Boulenger, 1884; and S. incospicata found
in L. pentadactylus labyrinthicus and L. pentadactylus (Travassos 1925, 1927; Vaz
1933; Fahel 1952; Freitas 1959; Guimaraes et al. 1976; Baker 1982; Goldberg et al.
2007, 2009). Schrankiana spp. collected in Paraguay include S. formosula found in
L. fuscus and L. elenae Heyer, 1978; S. fuscus found in L. fuscus; S. larvata found
in L. labyrinthicus; S. brasili found in L. labyrinthicus and in Rhinella schneideri (syn.
Bufo paracnemis); and S. incospicata found in L. labyrinthicus (Baker and Vaucher,
1988). Schrankiana spp. collected in Peru include S. larvata found in L. mystaceus and
L. pentadactylus; S. brasili found in L. pentadactylus; S. schranki found in
L. mystaceus; and S. incospicata found in L. rhodonotus (Guinther, 1869) (Bursey
et al. 2001). In Ecuador, species of genus Schrankiana found in amphibians include
S. schranki found in L. mystaceus and L. pentadactylus (Dyer and Altig, 1977,
Dyer, 1990). On the other hand, Schrankiana spp. collected in Costa Rica include
S. incospicata found in L. fragilis (Brocchi, 1877), L. pentadactylus and L. pecilochilus
(Cope, 1862) (Bursey and Brooks 2010). Finally, in Argentina, S. schranki has been
found in L. latinasus Jimenez de la Espada, 1875 (Hamann et al. 2006).

To our knowledge, the nematode parasites reported from Leptodactylus bufonius
comprise the species Rhabdias elegans Gutierrez, 1945, Oswaldocruzia sp., Aplectana
sp., Aplectana hylambatis (Baylis, 1927) Travassos, 1931, Cosmocerca podicipinus
Baker and Vaucher, 1984, Cosmocerca parva Travassos, 1925, Ortleppascaris sp. and
Physaloptera sp. found in Corrientes province, Argentina (Gonzalez and Hamann
2006; Hamann et al. 2012) and Aplectana hylambatis, Oswaldocruzia proencai Ben
Slimane and Durette-Desset, 1995 and Schulzia travassosi Durette-Desset, Baker and
Vaucher, 1986 from Paraguay (Lent et al. 1946; Durette-Desset et al. 1985). With this
study, we incorporate a new nematode parasite as part of the helminthological fauna
of L. bufonius.
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