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ABSTRACT:

A new species of Capillaria is described on the basis of specimens recovered from the intestine of the swamp rat

Scapteromys aquaticus (Cricetidae: Sigmodontinae) from Argentina. Capillaria alainchabaudi n. sp. and a peculiar species from
Australian marsupials are the only 2 species of Capillaria sensu stricto parasitic in mammals. A comparison with the Australian species
and with the 18 species of this genus described from other vertebrates from the Western Hemisphere is given. The separation of the new
species is based on morphologic and morphometrical features, such as intestine ending in cloaca beside ejaculatory duct, 2 lateral
nonmembranous caudal lobes, 2 pairs of caudal non-pedunculated papillae, terminal part of cylindrical cirrus ornamented with thin
and thick spines, spicule with apex not well sclerotized in the males, a conspicuous vulvar appendage in the females, and 2 bacillary
bands. A survey of the literature revealed that the species of Capillariinae from rodents belong to 9 genera, and the total number of
species is low compared to the high diversity and abundance of the hosts, particularly if the modern Muroidea are considered.

The Capillariinae Railliet, 1915, represents a large group of
trichinelloid nematodes, including about 350 taxa, which parasitize
diverse body organs of all classes of vertebrates (Skrjabin et al.,
1957; Anderson and Bain, 1982, 2009; Baker, 1987). The classi-
fication of the capillariids is one of the most complex and un-
satisfactory among nematode parasites due to the paucity of good
morphological characteristics (Spratt, 2006). Different systematic
proposals based on several morphological criteria have been given
over time (e.g., Travassos, 1915; Lopez-Neyra, 1947; Skjrabin
et al., 1954, 1957) until Moravec (1982) subsequently proposed a
classification system in which he redefined 12 genera, resurrected 2
genera, created 2 new genera and 5 subgenera, and provided a list
of species in each genus. He considered the following morpholog-
ical characters to be the most significant: caudal alae, bursa,
lobular projections, spicule, and cirrus (spicular sheath) in the
male, and presence or absence of a vulvar appendage, egg shape,
and ornamentation in the female.

Although Moravec (1982) proposed this system only as a
foundation for further study, it has been supported by cladistic and
phylogenetic analyses (Barus and Libosvarsky, 1984; Lomakin and
Romashov, 1987), supplemented by some authors (Mas-Coma and
Esteban, 1985; Baru$ and Sergeeva, 1990; Moravec and Spratt,
1998; Moravec, 2001) and used by many others (Pisanti and Bain,
1999; Anderson, 2000; Spratt, 2006; Robles et al., 2008). Since
1982, several new genera and subgenera have been proposed, some
synonymized (see Gibbons, 2010), and, at present, 23 generic and
11 subgeneric taxa are recognized in the Capillariinae (Moravec,
2001; Gibbons, 2010).

Capillariids from mammals remain poorly studied compared to
those from cold-blooded vertebrates (Moravec, 1982, 2000, 2001).
The taxonomy of mammalian capillariids is still difficult, al-
though descriptions and revisions have been provided by several
authors (Freitas and Lent, 1936; Read, 1949; Butterworth and
Beverly-Burton, 1980; Bain and Wertheim, 1981; Moravec, 1982;
Justine et al., 1987; Justine, 1989a, 1989b, 1990; Pisanu and Bain,
1999; Moravec, 2000). Rodentia represent the most diverse order
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of mammals in the world (Wilson and Reeder, 2005). However, only
27 capillariine species have been recorded, 4 of which were reported
from sigmodontinae rodents (Cricetidae-Muroidea), i.e., Calodium
hepaticum (Bancroft, 1893), Eucoleus gastricus (Baylis, 1926), and
Aonchotheca forresteri (Kinsella et Pence, 1987) from North
America, and Liniscus diazae Robles, Carballo, and Navone, 2008
from South America (Freitas and Lent, 1936; Lopez-Neyra, 1947,
Read, 1949; Rausch and Rausch, 1973; Moravec, 1982, 2000;
Kinsella and Pence, 1987; Robles et al., 2008).

In the present study, we describe specimens recovered in Buenos
Aires, Argentina, from the swamp rat Scapteromys aquaticus
Thomas, 1920. This sigmodontine cricetid rodent is distributed
through part of the Rio de la Plata basin and some adjacent areas in
east-central Argentina and eastern Paraguay (D’Elia and Pardifas,
2004, 2008; Pardinas et al., 2008). Seven species of nematodes have
already been found in this host, among them a trichurid, but no
capillariine (Sutton et al., 1980; Suriano and Navone, 1994; Digiani
et al., 2003; Navone et al., 2009).

MATERIAL AND METHODS

During a study on the biology and systematics of rodents, 38 specimens
trapped from Los Talas (34°56’S, 57°44'W, Partido de Berisso), Buenos
Aires, Argentina, were necropsied.

The viscera were fixed in 10% formalin and examined in the laboratory.
Capillariid specimens were collected from the small intestine, preserved
in 70% ethanol, cleared in lactophenol, studied using a compound
microscope, and illustrated using a camera lucida.

Morphological analysis was performed according to the method
proposed by Bain and Wertheim (1981) and followed by Justine in a
series of communications (Justine et al., 1987; Justine, 1989a, 1989b, 1990;
Justine and Roguin, 1990), Pisanu and Bain (1999), and Spratt (2006). In
this method, great attention is given to the posterior internal anatomy of
the male, i.e., the end of intestine (which may be in the cloaca or in the
ejaculatory duct), seminal vesicle, ejaculatory duct, cloaca, and level of
entrance of spicule into the cloaca. Anterior and posterior cloacae are the
part anterior or posterior to the entrance of the spicule, respectively
(Spratt, 2006). The cuticular lining of the cloaca is called a cirrus by
Rauther (1909) instead of a spicular sheath, because it is also present in the
anterior part of the cloaca and because this structure is capable of being
inserted with the spicule into the vagina during copulation and
undoubtedly serves as a true penis (Chitwood and Chitwood, 1950).
Measurements of the holotype male and the allotype female are given,
followed by the range of the paratypes in parentheses. All measurements
are in micrometers unless otherwise stated.

Some specimens were dehydrated in ethanol series (75%, 80%, 85%,
90%, 96%, 100%), dried using the critical point method, examined with
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Ficures 1-11.  Capillaria alainchabaudi n. sp. Male. (1) Anterior region before the first stichocytes. (2) A stichocyte, at midlength of esophagus.
(3) Last stichocyte, esophageal-intestinal junction, pseudocoelomocyte, anterior bend of testis, lateral view (bacillary band drawn at level of esophagus).
(4) End of seminal vesicle, ejaculatory duct, intestine, and beginning of cloaca. (5) Junction of intestine and ejaculatory duct with cloaca (1,650 from tail
extremity). (6) Entry of spicule in cloaca. (7) Cloaca and retractor muscle of spicule (1,050 from tail extremity). (8) Caudal region, terminal part of cloaca
and extruded cirrus, ventral view (2 ventral papillae on lateral cushions). (9) Same orientation, optical sagittal view of cloaca and cirrus. (10) Tail

extremity, lateral superficial view of a cushion with a ventral and a dorsal papilla (bacillary band drawn in upper part). (11) Distal extremity,
ventrolateral superficial view of 2 cushions with ventral papillae.
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FiGcures 12-18.

Capillaria alainchabaudi n. sp. Female. (12) Anterior region before the first stichocytes. (13) A stichocyte at midlength of esophagus.

(14) Esophageal-intestinal junction with posterior part of last stichocyte, 2 pseudocoelomocytes and vulvar protuberance, ventral view. (15) Same region
in left lateral view, showing a bacillary band, the vagina, and beginning of uterus (intestine not represented). (16) Posterior region, right lateral view, with
bacillary band, sinuous rectum, ovary bend. (17) Same region, subventral view. (18) An egg, near vulva.

the aid of a scanning electron microscope (Jeol 6360 LVLV, Tokyo,
Japan), and photographed.

Specimens of nematodes were deposited in the Helminthological
Collection of the Museo de La Plata (MLP), La Plata, Buenos Aires,
and the Muséum National d’Histoire Naturelle, Paris (MNHN), and hosts
were deposited in the Mastozoological Collections of Museo de La Plata
(MLP) La Plata, Buenos Aires, Argentina.

DESCRIPTION

Capillaria alainchabaudi n. sp.
(Figs. 1-28)

General: Oral aperture terminal, slit-like oriented dorsoventrally, with 2
relatively large and flat papillae on each side (Fig. 19). Stichosome with
single row of stichocytes; except at extremities, elongated stichocytes with

15/3/12 17:37:52
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granular cytoplasm, large nuclei containing several nucleoli, and 12-17
transverse muscle fibers per stichocyte. At junction with intestine, 2
pseudo-coelomocytes not well observed. Two identical lateral bacillary
bands extending along body, narrow at their extremity, widest at midbody
(Fig. 28). Bacillary glands conspicuous; pores opened, or not opened.
Presence of bacillary bands does not alter continuity of transverse
striations in lateral plane (Fig. 26).

Male: Body 8.7 (6.7-8.7) mm long, 25 (20-35) wide at esophagus-
intestine level; nerve ring observed with difficulty (70-85). Muscular
esophagus 460 (210-400) (Fig. 1); entire esophagus 2.9 (2.76, 3.1, 3.3; n =
3) mm. Single row of 21-28 stichocytes; first stichocyte 30-32 long, 3
terminal stichocytes 55 to 50 long, other stichocytes 130-150 long (Figs. 2,
3). Intestine normally developed, ending in cloaca beside ejaculatory duct
(Figs. 4, 5; scheme Fig. 27). Ejaculatory duct 520 (470, 500; n = 2) long.
Cloaca 1,650 (1,500; n = 1) long. Anterior cloaca 1,050 long and 10 wide
with thick muscle layer and thin lumen. Expanded posterior to entrance of

Cust # GE-2991



0 THE JOURNAL OF PARASITOLOGY, VOL. 98, NO. 3, JUNE 2012

i

FiGurEes 19-26. Scanning electron micrographs of Capillaria alainchabaudi. Male. (19) Anterior end with 2 lateral visible papillae. (20) Tail extremity,
ventrolateral view of 2 cushions. (21) Tail extremity, ventral view of 2 cushions with a ventral papilla (VI = ventral left, Vr = ventral right). (22) Tail
extremity, left ventrolateral view of 2 cushions with ventral papillae and with the position of dorsal papilla indicated (DI = dorsal left). (23) Tail
extremity, lateral left view of a cushion with dorsal left papillae, and with the position of ventral left and ventral right papillae indicated. (24a) Detail of
dorsal left papilla in lateral view, plane more ventral. (24b) Detail of dorsal left papilla in lateral view, plane more terminal. Female. (25) Vulvar region,
tubular appendage in lateral view, showing a bacillary band. (26) Lateral bacillary bands and details of bacillary glands and transverse striations.
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Ficures 27, 28.
baudi. Male. (27) Cloacal region and spicule (Int = intestine, Ed
ejaculatory duct, Mus = muscle, Cl ant = anterior cloaca, Cl post
posterior cloaca, Cr = cirrus, Sp = spicule). (28) Transverse section
midbody level showing the bacillary bands.
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Diagrammatic representation of Capillaria alaincha-

at

spicule. Posterior cloaca with terminal portion transparent, widened, then
attenuated, 150 long. Cirrus (internal cuticular lining) not transversally
pleated, but forming a few longitudinal crests; terminal part ornamented
with thin and thick spines directed backward with no apparent plane of
distribution; spines distant from each other, particularly at posterior end
(Figs. 8, 9). Retracting muscle of spicule as wide as cloaca, attached to
body wall at level of cloaca apex (Fig. 7). Spicule apex not identified; both
spicule and muscle with similar aspect and width (Figs. 6, 7). Posterior
extremity rounded and expanded. Cloacal aperture transverse and
flattened laterally, oblique and directed posteriorly, edged with 2 lateral
nonmembranous and short lobes, each resembling a cushion in ventral
view, an earlobe in lateral view, extending from latero-anterior to latero-
posterior aspects. Dorsally, no dorsal membrane linking lobes, but body
cuticle thickened (Figs. 10, 11, 20-24). Each lobe with ventral non-
pedunculated papilla, posterior to anterior lip of cloacal aperture
(Figs. 10, 11, 21, 22); dorsal non-pedunculated papilla also observed in
latero-dorsal plane at base of anterior of earlobe (Figs. 10, 22-24).
Female: Body 7.8 mm long (7.21-8.03), 40 wide (25-50); nerve ring
at 79-85 from anterior extremity; muscular esophagus 375 (310-400)
(Fig. 12); entire esophagus 3.36 (2.82-3.77) mm. Single row of 24-32
stichocytes; first stichocyte 28-31 long, 3 terminal stichocytes 125-110
long, other stichocytes 170-250 long (Fig. 13). Vulva close to posterior
end of esophagus (Figs. 14, 15), 3,400 from apex. Body constricted
anterior to vulva; no membranous vulvar appendage, but conspicuous
protuberance, rounded in ventral view, acute or tubular in lateral view,
with thickened cuticle and bearing subapical vulva aperture (Figs. 15, 25).
Vagina short, with thick musculature; narrow vagina vera 28 long,
enlarged vagina uterina 37 long. Posterior end of body slightly constricted
laterally and ventrally at level of end of intestine; rectum with several
bends and 52 (47-60) long. Anal aperture wide (Fig. 17). Tail 8 (5-8) long,
extremity rounded in lateral view, slightly squared in ventral view
(Figs. 16, 17). Eggs long 30 X 60 symmetric or not, depending on
orientation; egg shell corrugated; poles slightly convex (Fig. 18).

Taxonomic summary

Type host: Scapteromys aquaticus Thomas, 1920, male, MLP 08.1V.97.7,
others hosts MLP 08.1V.97.8, MLP 08.1V.97.9.

Site of infection: Small intestine.

Type locality.: Los Talas (34°56'S, 57°44'W, Partido de Berisso), Buenos
Aires, Argentina.

Type specimens: Male holotype 152 YU, female allotype 152 YU
(MNHN Paris collection), paratypes (5 females and 1 male) (MLP 6450).

Prevalence and mean intensity: Five of 38 (13%) hosts infected, 3.5 mean
intensity and 8.0 in the type host specimen.

Etymology: Dedicated to Dr. Alain Chabaud, a renowned French
parasitologist, whose work has inspired other parasitologists around the
world.

Remarks

In capillariids, generic identification is the first main point to establish.
We used Moravec (1982) and other sources (listed in Moravec, 2001;
Gibbons, 2010). We restrict the taxonomic discussion to the 11 genera that
include species in mammals.

Several genera are easily excluded based on the characters of the male
caudal region, i.e., Aonchotheca Lopez-Neyra, 1947, Calodium Dujardin,
1845, Pterothominx Freitas, 1959, Tenoranema Mas-Coma and Esteban,
1985, which have lateral alae; Baruscapillaria Moravec, 1982, Echinocoleus
Lopez -Neyra, 1947, Liniscus Dujardin, 1845, and Pearsonema Freitas et
Mendoga, 1960, which have a membranous caudal bursa; and Eucoleus
Dujardin, 1845, which is distinctly attenuated at the extremity. Among the
2 last genera, Pseudocapillaria has a nonspiny cirrus (contrary to our
specimens), and Capillaria Zeder, 1800, has a spiny cirrus. The diagnosis
of Capillaria given by Moravec (1982), “caudal lateral alae in male absent;
posterior end of male rounded, provided with 2 lateral, dorsolateral or
ventrolateral lobes; membranous bursa absent; 2 minute pre-anal sessile
papillae often present; spicular sheath spiny; vulvar appendage absent or
present; intestinal parasites of fishes, amphibians, reptiles, birds, and
mammals,” agrees with the characteristics of the new species, which are
tentatively assigned to Capillaria, although their spicules are not well
sclerotized and the 2 papillae are not precloacal.
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TasLE II. Main morphological features and measurements of 19 Capillaria species from America.

Capillaria Capillaria
Capillaria Capillaria Capillaria (Neocapillaria) ( Capillaroides)
Species ( Capillaria) anatis aramidesi brasiliana carioca catenata Capillaria collaris
Freitas and Almeida Freitas and Freitas (1933); Freitas and Lent Cleave and
(1935); Lopez-Neyra Almeida (1933); Lopez-Neyra (1935); Lopez-Neyra ~ Mueller (1932);
(1947); Skrjabin Skrjabin et al. (1947); Skrjabin (1947); Skrjabin Skrjabin Skrjabin
References etal. (1957) 1957) etal. (1957) et al. (1957) et al. (1957) et al. (1957)
Drawing* Male-female No No Male Male Male-female
Bacillary bands - - - - - Slight
Male
Total length (mm) 7-16.1 6.1 3.7 4.29 8-14 8.9-17.7
Body width 50-70 42 40 40 - 52-63
Stichocytes number - - - - - -
Musc. esoph. length - - - - - -
Total esoph. length - 2.3-3.6 - 2.24 - 5.07
(mm)
Spines of cirrus Yes Yes Yes Yes Yes Yes
Caudal lobes Two broad - - - - Two cuticular
Caudal papillae - Large, directed One pair, hardly One pair, round One dorsal pair -
ventrally distinguishable dorsolateral
Spicular length 1,220-1,860 560 530 432 248 1550
Ratio ant/post or - 6:117 (37.7-59%)% 5:8+ 1:0.91 (52.21%)% - 2.3-5+
percentage ant/total (28.6-56.9%)%
body length
Female Unknown
Total length (mm) 8.4-24.8 4.2 4.9 - 10-15 9.5-20.9
Body width 60-80 32 50 - 55 70
Stichocytes number - - - - - -
Musc. esoph. length - - - - - -
Total esoph. length - - - - - 4.5-5.75
(mm)
Distance vulva-esoph. - 42 13 - 0 -
Protruding vulva Elongated edges No No — - Slightly protruding
Egg length 49-65 - 43 - 55 66
Egg width 27-32 - 24 - 27-31 30
Ratio ant/post or — 5:8F 1:2+ - - 1:1.4-1:1.6%

percentage ant/total
body length

(27.5-47.4%)

* Drawing provided from authors underlined.
T Relation and percentage obtained from studies cited in references.

1 Approximate percentage obtained from the present study considering the data originally published and placed in the table (total esoph. length/total length).

At present, Capillaria is divided into 6 subgenera, i.e., Capillaria Zeder,
1800, Procapillaria Moravec, 1987, Neocapillaria Moravec, 1987, Capillar-
oides Moravec, 1987, Hepatococapillaria Moravec, 1987, and Tridentoca-
pillaria Barus and Sergeeva, 1990, with only the first parasitic in mammals
(Table I). The single Capillaria s.s. specimen known from mammals was
given no subgeneric assignment (Spratt, 2006). The new species is compared
to this species and to the 18 American species of Capillaria.

Capillaria ornamentata Spratt, 2006, a parasite of Australian marsupials
(Antechinus spp.), has many unique characters that differentiate it from
Capillaria chabaudi, i.e., body extremely long, cuticle ornamented with
rugosities, 4 bacillary bands, spicule end broad with 6 rounded points, and
a vagina with distal spines (Spratt, 2006).

Among the Capillaria s.s. species (Table II), C. alainchabaudi n. sp. can
be separated from Capillaria (Capillaria) anatis (Schrank, 1790),

The Journal of Parasitology para-98-03-14.3d 15/3/12 17:38:19

Capillaria aramidesi Freitas and Almeida, 1933, Capillaria brasiliana
Freitas, 1933, and Capillaria longistriata Walton, 1923 (from birds); and
Capillaria ( Hepatocapillaria) cichlasomae Moravec, Scholz, et Mendoza-
Franco, 1995, Capillaria ( Hepatocapillaria) cyprinodonticola Huffman et
Bullock, 1973, Capillaria (Procapillaria) navonae Timi, Rossin, and
Lanfranchi, 2006, and Capillaria patzcuarensis Osorio-Sarabia, Perez
Ponce de Leon, et Salgado-Maldonado, 1986 (from fishes) by the
presence of a conspicuous vulvar appendage in females; from Capillaria
recondita Freitas et Lent, 1942 (from an amphibian) by the presence of an
anterior lip of the vulva markedly elevated in females and 2 lobes
provided with a narrow cuticle margin (papillac not observed) in males;
from Capillaria collaris Linstow 1873, Capillaria ( Procapillaria) margo-
lisi Moravec et Mc Donald, 1981, Capillaria pterophylli Heinze, 1933,
Capillaria tridens (Dujardin, 1845), Capillaria uruguayensis Calzada,
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Capillaria
(Hepatocapillaria)
cichlasomae

Capillaria
(Hepatocapillaria)
cyprinodonticola

Capillaria longistriata

Capillaria
patzcuarensis

Capillaria ( Procapillaria)
navonae

Capillaria ( Procapillaria)
margolisi

Moravec (2001)

Moravec (2001)

Walton (1923);
Lopez-Neyra
(1947); Skrjabin

Moravec and McDonald

et al. (1957)

(1981) Timi et al. (2006) Moravec (2001)

Male-female
Indistinct

1.83
30-50

138
0.98

Yes

One pair subventral

postanal, small

Male-female
Indistinct

1.29-1.36
42-63

129-141
0. 68-0.70

Yes

One pair, small
slightly outlined

No
Lateral

20
40-50

6
Transversally striated

Small lateral wings

One pair ventrally
bent, and a papilla

The Journal of Parasitology para-98-03-14.3d

Male-female Male-female Female

Not observed Lateral Well visible
13.57 8.88-14.45 22824
74 50-80 30-45
58 35-46 26-31
350 250-410 220-260
9.3 5.6-7.76 1.32-1.51
Yes Yes Yes

Two ventrolateral with Without lobes

cuticular margins

Sublateral, on each side

One large pair posterior -
to cloaca

One large pair and a small
pair of sessile ventral

inconspicuous dorsolateral before the cloaca near to anus
68-85 99-102 1,500 200 210-0.260 318-320
54% 50-52%%t 1:2.331 (30%)1 7%+ 50.61-70.92%% -
4.54 4.62-4.92 20-20.5 18.58-21.76 19.28-27.25 4.10-4.68
50-60 109 60-70 93-112 70-110 48-54
38 35 - 26-32
195 159-174 - 360-380 290-430 260-300
2.0 1.50-1.55 - 9.11-10.28 (total) 7.22-11.18 1.39-1.53
0 36-75 - - 60-240 26
No No No Slightly elevated No No
53-60 60-66 45 62-69 65-78 72-81
23-28 36-42 15 25-28 27-34 30-33
44%t 30-34%t 1:1.3-1:1.4% 46-54% 36.61-51.20% -

1937, Capillaria vazi Freitas, 1933, and Capillaria venusta Freitas et
Mendoga, 1958 (from birds) by esophagus and total body lengths (see
Table 1I), and from Capillaria carioca Freitas et Lent, 1935 (from birds)
and Capillaria (Capillaroides) catenata Cleave et Mueller, 1932 (from
fish) by having 2 pairs of caudal papillac. Table II lists the main
morphological features and measurements (generally ranges of para-
types) of these 19 species (Travassos, 1915; Walton, 1923; van Cleave and
Mueller, 1932; Freitas, 1933, 1935; Freitas and Almeida, 1933, 1935;
Freitas and Lent, 1935, 1942; Calzada, 1937; Lopez-Neyra, 1947;
Skrjabin et al., 1957; Freitas and Mendoga, 1958; Freitas et al., 1959;
Moravec and McDonald, 1981; Moravec, 1982, 2001; Baru$§ and
Sergeeva, 1990; Timi et al., 2006).

Capillaria chandleri Read, 1949, and Capillaria michiganensis Read,
1949, parasites of American rodents Spermophilus franklini and Ondatra
zibethicus, respectively, were originally described as Capillaria sensu lato.
Their generic assignment according to the classification of Moravec (1982)

15/3/12 17:38:20 9

is difficult since the males are unknown (Read, 1949). However, the
females of these species can be differentiated from C. alainchabaudi n. sp.
by a number of morphometrical features, including their much shorter
length.

DISCUSSION

Capillaria sensu Moravec included a list of 33 species in
1982, which were mainly parasites of birds (22) and fishes (9)
and, more rarely, of reptiles and amphibians (1 species in each
group); none was parasitic in mammals. During the last 30 yr,
only 5 new species have been described from Capillaria (Table I).
Two were transferred to this genus, Capillaria (Hepatocapillaria)
cyprinodonticola and Capillaria (Neocapillaria) cooperi (Johnston
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TasLe II. Extended.

Capillaria
Capillaria Capillaria Capillaria Capillaria Capillaria alainchabaudi
pterophylli recondita tridens uruguayensis Capillaria vazi venusta n. sp.
Lopez—Neyra (1947); Freitas and
Lopez—Neyra Freitas and Lent Skrjabin et al. (1957); Calzada (1937); Freitas (1933); Mendoga
(1947); Skrjabin (1942); Skrjabin ~ Barus and Sergeeva Skrjabin Skrjabin (1958); Freitas
et al. (1957) et al. (1957) (1990) et al. (1957) et al. (1957) et al. (1959) This paper
Male—female Male—female Male—female Male Female Male—female Male—female
- Indistinct Four bands - - - Two bands
8.3 3.73-4.99 12.99-15.48 10.6-12 15.5 14.69-18.86 6.7-8.7
40-50 57 15-18 - - 66-86
40-45 - - - - - 21-28
- 258 - - 435-548 210-400
4.7 2.64 5.81-6.3 5.5 - 6.64-7.97 2.76-3.3
No No Yes Transverse Yes Yes Yes
striation
Two small Two lateral with Three lobes, with a Two short, round, Rudimentary bursa - Two lateral non
convexities narrow cuticular membranous joined by narrow, in the shape of membranous
margin bursa hardly visible triangular lobes
membrane protrusions
- Not observed - - - - Two pairs: one ventral
and one dorsal
180 140-150 1,100-1,630 1,100 1,070 1,410-1,780 150 (incomplete)
1:0.757 (56.6%)% - 1:1.37 1:2.5,1:0927,1:1.2} 1:2+ 1.41-1.78% 1:1.61-1:2.13}
(40.7-44.9%)%  (45.8-51.8%)% (42.2-45.2%)% (36-53%)
18-19 6.03-7.43 18.5-29.2 15-18 244 18.26-26.03 7.21-8.03
60-70 55-60 90-114 - - 113-131
- - - - - 24-32
- 195-252 - - - 505-609 310-400
124 2.68-3.11 6.28-7.27 6 - 6.47-9.55 2.82-3.77
- 0 - 40-50 32 60-160 40-50
Yes Anterior lip elevated - Slightly protruding Yes Slightly protruding Conspicuous
protruberance
50 - 57-70 50 59 59-63 60
20 - 27-37 28 22 25-39 30
1:2+ (62.2-68.8%) 1 - - 1:3-1:1.5¢ 5:167 1:1.65-1:2.5F 1: 1.76-1:2.031
(33.3-40%)+ (35.43-36.7%)1% (43-50%)

et Mawson, 1945) (Moravec, 1987), and 2 transferred to other
genera, Amphibiocapillaria serpentina (Harwood, 1932) and
Piscicapillaria orectolobi (Johnson et Mawson, 1951) (Moravec,
1986, 1987), bringing the total number of known species to 38.

Remarkably, mammals are still almost absent in the host range
of Capillaria, with only 1 species, C. ornamentata, in an Australian
marsupial, and the new species described here in a South American
rodent sigmodontine. Perhaps future morphological and genetic
studies will clarify the relationships between these species and those
from other host groups attributed presently to Capillaria.

Eleven genera of Capillariinae are present in mammals, of
which 9 are from rodents. The 28 species parasitic in rodents are
from Aonchotheca, Baruscapillaria, Capillaria, Calodium, Echino-

The Journal of Parasitology para-98-03-14.3d 15/3/12 17:38:22

coleus, Eucoleus, Liniscus, Pseudocapillaria, and Tenoranema. The
same generic diversity and paucity of species are noted in North
and South American rodents, with a total of only 12 species
(Lopez-Neyra, 1947; Read, 1949; Moravec, 1982; Mas-Coma and
Esteban, 1985; Kinsella and Pence, 1987; Pisant and Bain, 1999;
Spratt, 2006; Robles et al., 2008). The distribution of species and
genera around the world shows no recognizable geographic
pattern. The ancient rodents (Caviidae, Gliridae, and Sciuridae)
are rather well represented in the host distribution compared to
the modern Muroidea, despite the latter group being the most
commonly examined for parasites (Table III).

In addition, despite the large number of potential rodent hosts,
only about 5.5% of Caviidae, 3.6% of Gliridae, 1.5% of

10 Cust # GE-2991



0

ROBLES ET AL —NEW CAPILLARIINAE FROM A SIGMODONTINAE RODENT

i

OBWOIS = WOJS ‘WNJOAI = JO3I QUIISAUL = ISAIUI “UONIJUI JO IS = IS

(onoresreq) uredg “Js9)u] snuoanb sdwong aepurn) eydiowonig G861 ‘UBQIISH PUB BWO))-SBIA 112402 DUIDUD.IOUD |,
(ono1eaN) VSN 1sajuy supjoa suvjod Suo0onvo oepung eydiowornog 7861 “9aARIOIN (6761 ‘PeY) DUDILIOUD pLDjIdVI0PNIS J
(ordonosyN) eunuady 1oppe[q Areurin) snfi snaa1odudx () oepnaol) eydiowoA 8007 OUOABN Pue ‘O[[eqIR)) ‘S9[qOY anzZuIp SnoSIUIy
(onoresred) adoing 1oppe[q Areurin Sno13ad.40U SNIIDY sepunjy eydIowokA 7861 “aARIOIN (098] ‘oruojod) snsopjidpd snosuy
(e1serensny) erensny "Jsaju] sadiosnf snjvyy sepuny eydIowoAN 9007 ‘Neidg snsounyd Snajoonsyy
- - snmosnut Snj\ sepuny eydrowoA 7861 “09ARIOIN ($96] ‘preurdq) avp.alpaw snajongg
LS61 “AOJ1IQ 19 “BAO[RqOYNIYS
(onoresred) YSSN XO ‘UIPIm§ BSOONW JLIJSBL) S111§2.012] D]OIIALY oepnaoL) eydiowoA N ‘uqelnys (1481 ‘snizoy) una) snajoonsg
(ordonoaN
onoIed[ed) BOLIDWY [Inog
uedef “YSSN xo
adoing ‘ydosa “wolg Sno13ad.40uU SNIIDY sepunjy eydIowokN Ly61 ‘eikoN-zodoT (9761 ‘siykeq) SNOLUISDS snajoonsg
(onoresre) eIssny ‘ydosa ‘eoyorr] snoisnut snjrydoutiadg oepung eydiowoinog 6261 ZMmyds 1M0YDYSDq snajoonzg
(onoresred) adoing Ajqeqoig ydosyg Sno13ad.40U SNIIDY sepunjy eydIowok N L¥61 ‘BIKoN-zodoT (€981 ‘Uitoqd) snpj1opq snajoonsg
(ono1edN) VSN 1$9IUI “ WO3S SLIDYD04pAY SNI20YI04pLF] aepuae) eydIowoosAy 7861 OARIOIN (916 ‘SOSSBARI]) LI20Y20.4p1Y snaj020uUIyIT
(onoreaN) VSN 1saIu] SNo1Y12q1Z DAIDPUQ) oepnaoL) eydiowokN 6¥61 ‘Peayd s1SuaUD YOI I's vrLpdp)
(ono1edN) VSN “1sojuy uyyup.if snjjazy) oepung eydiowoinog 6¥61 ‘Peey 112Uy TS pLpjdn)
ds 'u
(ordonoayN)) eunuasIY “Jsaqu| snonpnby sdw0.421dnog 9epnadL) eYdIoWOAA 1oded sy 1pnpqDYIUIDID vrjdn)
(swyeal 19YJ0 A10IBIN) VSN IOAIT snprdsiy uopowsts oepnaoL) eydiowoA 7861 “OARIOIN (€681 ‘Yoioueq) winonvdoy wnipo)
meme] Jsoju] Sna13ad40u SnJIvY sepunjy eydIowoAN 7861 “09ARIOIN (2961 ‘USY) 2D424D.1] vL)jIdposning
7861 “09ARIOIN
(ueAe[RIN-OPU]) BIPU] - SNo1324.40U SNIIDY sepunjy eydIowoAN (Zh61 ‘Lmpeyq 10 duoiso[deln) 1pvysvad vLD1dPIsning
861
(onoresreq) ueder Jsoju] Sno13ad.40u SNIIDY sepunjy eydIoOwWoAN 09ARIOIN ([H6] ‘TInSewex) SLIDJN]12213 UL vLDj1dposning
(e1serensny) eiensny 1s9u] sadiosnf snpvy sepuny eydiowoA 9007 ‘Neadg p122dsu0d vrw)dvosnapg
(onoresre) eIssny RUTGIN Lsripsa.aiay vjooiaay oepneol) eYdIoWoAN 7861 09ABIOIN (6561 ‘BAIPBATYNY) 17391011 D22J0Y2UOY
(ono1edN) VSN ‘18U SNIDLIS SOIUD. ] sepung eydiowoinog 7861 0oARION (6461 ‘PeOY) ADID1LISSDILUD] D2210Y2UO Y
861
(ono1edN) VSN ‘18U o1Y)IqIZ DAIDPUO) oepnaoL) eydiowoA DAARIOIN (G161 ‘SOAON 10 Iovieq) pruosun.1 D2210YOUOY
spue[3
(erserensny) erensny  [enndaid jo jonQ sadiosnf snpvy depunjy eydIoWOoAN 900z ‘Nne1ds (6L61 ‘J10pu2qQ) sypundov.d D2210YOUOY
6661 ‘ureg pue nuesiq
(onoresreq) adoinyg ‘18U snuoanb sdwonsg aepun) eydiowoInig (L861 ‘ureg pue 9119, ‘dunsn() n.1232] D2210YOUOY
(o1oIRAN ‘O1oIed[Rd)
VSN 4SSN x° ‘@doinyg ‘Jsaju] snonpayAs snuapody epunjy eydIowoAN 7861 “09ARIOIA (1681 “Sursai() UDAJASSLINW D2210YOUOY
(onoresred) odoing 1sojuy snuoanb sdwong oepun eydioworniog 7861 “09ABIOIA (1681 ‘Sursarq) avjagurxodut D221012UOY
6661 ‘ureg pue nuesiq
(ono1eaN) VSN RUTSIN stpsnypd sduwozd.40) oepnaoL) eydiowoA N (L861 ‘@oudd pue e[osury|) 112152.010/ D22J0Y2UOY
(onoresed)SSN X9 LY61
adoing 1sojuy SNo13ad.40U SNIIDY sepuny eydIowoA N ‘e1koN-zodoT (G481 ‘urpreln() psojnuun D22J0Y2UOY
(wyearn) NS 3501 odA ], 1501 A[rwej/10p10 SJoI 1Y) ‘Ayroyny saadg snuan)

uonnqrusip orydersoon

'SJUApOI woly deurLre[ide)) jo saadg [ 418V ],

11 Cust # GE-2991

15/3/12 17:38:22

The Journal of Parasitology para-98-03-14.3d



0 THE JOURNAL OF PARASITOLOGY, VOL. 98, NO. 3, JUNE 2012

Sciuridae, 0.9% of Cricetidae, and 0.5% of Muridae species have
been recorded as hosts for capillariids. Moreover, 5 capillariid
species have been described from sigmodontine rodents, which
represent 1.4% of the species identified as hosts. Of these, 2 have
been recorded from Argentina (Robles et al., 2008). The contrast
between the large number of possible rodent hosts and the small
number of capillariids may be due to either an insufficient
search, or a particularity in the historical evolution of these
nematodes.

However, the anatomical site of infection also must be
considered in the phylogeny of mammalian capillariids. For
example, species of Liniscus are only found in the urinary bladder,
species of Calodium are only found in the liver, and species of
Eucoleus are typically found in the esophagus and stomach. Most
of the species in Capillaria s.s. are found in the small and large
intestines and the cecum. Genetic studies are needed to confirm
whether morphology and site specificity of these genera parallel
the evolution of the subfamily.

The present paper constitutes the second record of a Capillaria
species from mammals, the first record of the genus from
sigmodontine rodents, and the second record of a capillariid
species from Argentina.
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