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Abstract

Introduction Among Argentinean rodents, only one species of Muridae and seven of Cricetidae were reported as digenean
hosts. Despite the available data, the taxonomic diversity of the Digenea from rodents has been little explored. An update
on digeneans of Sigmodontinae rodents (Cricetidae-Muroidea) in Cuenca del Plata is provided. New host and geographical
data are recorded and taxonomic and ecological data are summarized.

Methods Rodents were collected from 11 localities in the region Cuenca del Plata, Argentina. Moreover, other unidentified
specimens from four localities, deposited in the Coleccion de Helmintologia del Museo de La Plata, were studied. Prevalence,
mean intensity, and mean abundance are provided.

Results Eight species of digeneans belonging to four families were identified. Twelve new geographical records for five prov-
inces of Argentina are presented. In addition, six new host—parasite associations are reported. The information is presented
in a taxonomic list for each digenean species: site of infection, host records, locality records, and comments.

Conclusions It becomes interesting to explore the diets and habits of each rodent species to understand the dispersal and
transmission ability of each group of digeneans. This survey constitutes an update on digeneans of Sigmodontinae rodents

in Cuenca del Plata, Argentina.
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Introduction

Digeneans are common parasites of micromammals around
the world. Among these, rodents harbor the most diverse
fauna of such parasites, including representatives of 30 fami-
lies that show relatively low host specificity. In addition,
the assembly structure of digeneans is known to be strongly
affected by feeding habits of their hosts [1, 2].

Rodents of the subfamily Sigmodontinae Wagner are
endemic to the American continent and they include about
110 species grouped in 40 genera in Argentina [3-5].
Moreover, these rodents are fundamental components in
the structure of Neotropical communities and constitute the
most diverse South American group of the family Cricetidae
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Fischer [6]. Sigmodontinae rodents live in almost all types of
habitats within their geographical range, including deserts,
wet tropical and temperate forests, scrublands, wetlands,
savannas, steppes, high elevation grasslands, and salt flats
[6, 7]. Most rodents are herbivores and omnivores, but they
will opportunistically consume meat [8]. Specialist animal-
ivorous and insectivores have evolved independently within
multiple rodent families, most notably in the Muridae Illiger
and Cricetidae [9].

More than 50 surveys on some aspect of digeneans para-
sitizing wild mammals have been published in Argentina.
These host species represent only about 7% of the total
number of mammal species recorded in the country. Among
rodents, only one Muridae species Rattus norvegicus (Berk-
enhout) and eight of Cricetidae, Akodon azarae (Fischer),
Deltamys kempi Thomas, Holochilus vulpinus Brants, Hol-
ochilus chacarius Thomas, Oxymycterus rufus (Fischer),
Oligoryzomys flavescens (Waterhouse), O. nigripes (Olfers),
and Scapteromys aquaticus Thomas, were reported as hosts
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of Digenea [10-12]. Despite the available data, the Digenea
taxonomic diversity on rodents has barely been explored.

In this paper, an update of digeneans of Sigmodontinae
rodents (Cricetidae-Muroidea) in the Cuenca del Plata is
provided. New hosts and geographical data are recorded and
taxonomic and ecological data are summarized.

Materials and methods
Study area and host sampling

Rodents were obtained by several collaborators between
1994 and 2018 (see Acknowledgements). Eleven localities
from the Cuenca del Plata region in Argentina were sampled:
Las Brusquitas creek, La Balandra, Punta Indio and Cerro
de la Gloria, Buenos Aires Province; Villa Elisa, Entre Rios
Province; Estancia de Don Leguizamdn, and Selvas de Rio
de Oro, Chaco Province; Reserva El Bagual and Estacion
de Animales Silvestres Guaycolec, Formosa Province and
Reserva de Vida Silvestre Urugua-i and Parque Provincial
Pifialito, Misiones Province (Table 1).

Research was conducted according to Argentinian laws.
Sample collection was carried out during fieldwork under
official permissions. This study was performed in agreement
with recommendations of the Care and Use of Laboratory
Animals of the National Institute of Health Guide. Speci-
mens obtained with methods for live capture were studied
and humanely killed following the procedures and proto-
cols approved by national laws and the Ethics Committee for
Research on laboratory, farm and obtained from nature ani-
mals, National Council of Scientific and Technical Research
(CONICET).

Host repository

Rodent specimens were deposited in the Mastozoological
Collection from Centro Nacional Patagénico (CNP), Puerto
Madryn, Chubut, CNP 4942, CNP 4977, CNP 4961, CNP
5067, CNP 4608, CNP 4146. Other hosts with collection
number are in process, field numbers: (CNP) CG 78, CG
402, CG 876, CG 877, CG 443; (Mastozoological Collection
from Museo de La Plata) LB 222, LB 284, LB 293, RO 16,
RR 15, RR 25.

Parasite study

The body cavity, stomach, small and large intestines, and
cecum (unfixed and fixed in 10% formalin) of hosts were
examined for parasites. Digeneans were killed in glacial ace-
tic acid and preserved in 70% ethanol or were fixed inside
the viscera in 10% formalin and preserved in 70% alcohol.
Moreover, eight unidentified specimens from four localities
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were deposited in the Helminthological Collection of the
of Museo de La Plata (MLP-He), La Plata, Argentina, were
analyzed (MLP-He 1740-2, 2220-3, 4693, 4678, 1751-2,
4674-2, 1753-2, 2228-3). Specimens were stained with
hydrochloric carmine, dehydrated through an alcohol series,
cleared in eugenol, and studied by light microscopy (Leica
MZ6 and Olympus SZ). Drawings were made with the aid
of a drawing tube. Specimens were identified following the
keys of Bray et al. [13], Gibson et al. [14], Jones et al. [15],
and Yamaguti [16]. Voucher specimens were deposited in
the MLP-He 7528-7540, La Plata, Buenos Aires, Argentina.

Data analysis

Prevalence (P), mean intensity (MI), and mean abundance
(MA) were calculated for each host population following
Bush et al. [17]. Previous records of digenean species on
Sigmodontinae (Cricetidae) rodents were compiled from
the available literature: scientific papers and book sections.
When necessary, scientific names of mammal hosts were
updated following Wilson et al. [18].

Results

A total of 876 Sigmodontinae rodents were examined. Dige-
neans were found in 21 specimens of six rodent species:
Akodon azarae, Akodon montensis Thomas, Holochilus cha-
carius Thomas, Necromys lasiurus (Lund), O. rufus, and S.
aquaticus from 11 localities belonging to different ecore-
gions of the Cuenca del Plata from Argentina. In addition,
unidentified digeneans deposited in the CHMLP parasitizing
S. aquaticus and O. rufus from another four localities were
studied (Table 1).

Eight taxa of digeneans belonging to the families Echi-
nostomatidae Looss 1899, Dicrocoeliidae Looss 1899, Clad-
orchiidae Looss 1899, and Zygocotylidae Ward 1917 were
identified. The information is presented in a taxonomic list
for each digenean species, which contains the site of infec-
tion, host records, locality records, and comments. Moreo-
ver, the ecological data of each parasite species by locality
are shown in Table 1. Previous and new host and geographi-
cal records of digeneans on Sigmodontinae rodents (Crice-
tidae) from Argentina are summarized in Tables 1, 2 and
Fig. 1.

An annotated list of the digenean species registered in this
work is provided as below:

Phylum Platyhelminthes

Class Trematoda Rudolphi 1808

Subclass Digenea Carus 1863

Superfamily Echinostomatoidea Looss 1899
Family Echinostomatidae Poche 1926
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Table 1 New hosts and geographical records of digenean species in Argentina with data of prevalence (P), mean intensity (MI) and mean abun-
dance (MA) by locality and host species; numbers, refer Fig. 1

Digenean species Host Localities Coord S  Coord W  Province P (%) MI MA
(collection number)
Canaania obesa A. azarae* La Balandra** 34°56'00" 57°42'00" Buenos Aires 3.1 (1/32) 130 (130/1) 4.1 (130/32)
(MLP-He 7535)
(MLP-He 7536) A. montensis ~ Parque Provincial 26°30'00" 53°50'00” Misiones 25 (1/4) 6 (6/1) 1.5 (6/4)
Pinalito**
Total 5.6 (2/36) 4 (136/34) 3.8 (136/36)
Echinoparyphium  A. azarae Punta Indio** 35°16'00" 57°15'00” Buenos Aires 33.3 (1/3) 6 (6/1) 2 (6/3)
scapteromae
(MLP-He 7529)
(MLP-He 1740-2)  S. aquaticus Isla Talavera, Canal 34°00'00" 58°59'20” Buenos Aires — - -
Irigoyen, Cam-
pana** (1)
(MLP-He 2220-3) Berisso, Bagliardi ~ 34°52'00” 57°05'00” Buenos Aires — - -
beach (1)
(MLP-He 4693) Isla Talavera, Esta-  34°10'00” 58°43'00” Buenos Aires — - -
blecimiento Savi-
tar Rio Carabelas,
Campana (4)
(MLP-He 4678) O. rufus Isla Talavera, Cam- 34°00'00” 58°5920” Buenos Aires — - -
pana** (1)
Echinoparyphium N. lasiurus™* Reserva El 26°18'12" 58°48'51" Formosa 50 (1/2) 1(1/1) 0.5 (1/72)
sp. Bagual**
(MLP-He 7528)
Echinostoma plat-  S. aquaticus ~ Reserva El 26°18'12" 58°48'51” Formosa n 2 (/1) 2 (/1)
ensis Bagual**
(MLP-He 7531)
(MLP-He 7532) Estacion de Ani- 25°58'54" 58°09'58” Formosa 50 (2/4) 6.5 (13/2)  3.2(13/4)
males Silvestres
Guaycolec**
(MLP-He 7533) Estancia de Don 27°09'40" 58°4027" Chaco /1) 8 (8/1) 8 (8/1)
Leguizamén
(7 km S Puerto
Las Palmas)**
(MLP-He 7534) La Balandra 34°56'00" 57°42'00" Buenos Aires 13.3 (4/30) 7 (28/4) 0.9 (28/30)
Total 22.2 (8/36) 6.25(50/8) 1.4 (50/36)
(MPL-He 1751-2)  S. aquaticus Ruta 12 km 100, 34°05'00" 58°58'00" Buenos Aires — - -
Campana** (1)
Echinostoma sp. H. chacarius* Selvas de Rio de 26°46'51" 58°57'55" Chaco 33.3(1/3) 1(1/1) 0.3 (1/3)
(MLP-He 7530) Oro**
Skrjabinus oxymy-  A. azarae Cerro de la Glo- 36°06'00" 57°46'00" Buenos Aires 2.6 (1/38) 2 (2/1) 0.05 (2/38)
cterae ria**
(MLP-He 7539)
(MLP-He 7538) O. rufus Las Brusquitas 38°13'59” 57°46'44" Buenos Aires 15 (3/20) 5.3 (16/3) 0.8 (16/20)
creeck
Total 6.9 (4/58) 4.5(18/4) 0.3 (18/58)
(MLP-He 4674-2)  O. rufus Isla Talavera, Cam- 34°00'00” 58°5920" Buenos Aires — - -
pana** (1)
(MPL-He 1753-2)  O. rufus Ruta 12 km 100, 34°05'00" 58°58'00" Buenos Aires — - -
Campana** (1)
Skrjabinus sp. A. montensis* Reserva de Vida 25°58'32" 54°07'00" Misiones 4.17 (1724) 1(1/1) 0.04 (1/24)
(MLP-He 7537) Silvestre Urugua-
i**
(MLP-He 2228-3) S. aquaticus*  Berisso, Blagiardi 34°52'00" 57°05'00" Buenos Aires — - -

beach** (1)
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Table 1 (continued)

Digenean species Host Localities Coord S Coord W  Province P (%) MI MA
(collection number)
8  Zygocotyle lunatum  S. aquaticus*  Villa Elisa** 32°08'00" 58°24'00" Entre Rios 33.3(2/6) 2(4/2) 0.67 (4/6)

(MLP-He 7540)

*New host; **new locality records; (4) the coordinate obtained from this location is very near the sampling site

Genus Echinoparyphium Dietz 1909

Echinoparyphium sp. (Fig. 2a, b)

Site of infection: small intestine

Host species: Necromys lasiurus

Locality: Reserva El Bagual, Formosa Province

Comments: this specimen was classified under the genus
Echinoparyphium, according Jones et al. [15] based on its
morphological features, i.e. head-collar armed with 29-45
spines collar in double row; testes in tandem, intercecal; cir-
rus sac situated dorsally to acetabulum; ovary pre-testicular;
eggs not numerous; vitelline fields extending from ovarian
region to posterior end of body and not confluent posteriorly
to testes.

Two genera of Echinostomatidae have currently been
recorded from Cricetidae rodents in South America (i.e.,
Echinoparyphium Dietz 1909 and Echinostoma Rudolphi
1809) [19].

Among Echinoparyphium, E. scapteromae (Sutton 1983)
Sutton and Lunaschi 1994, was reported in five species of
Sigmodontinae rodents from Argentina: A. azarae, O. flave-
scens, O. nigripes, O. rufus, and S. aquaticus [19].

This is the first record of genus Echinoparyphium in N.
lasiurus from the Formosa Province, Argentina.

Echinoparyphium scapteromae (Sutton 1983) Sutton and
Lunaschi 1994 (Fig. 2c, d)

Site of infection: small intestine

Host species: Akodon azarae, Oxymycterus rufus,
Scapteromys aquaticus

Localities: Punta Indio and Isla Talavera, Campana, Bue-
nos Aires Province

Comments: morphological features observed in these
specimens agree with the original description that provided
by Sutton and Lunaschi [20], i.e., tegument armed with small
spines that decrease toward posterior end; head-collar armed
with 44 spines arranged alternately and present between 4
and 5 angular spines; fore<body long (20-40%); pharynx
muscular; small, spherical, pre-testicular ovary; testes in tan-
dem, intercecal in mid-hindbody; cirrus sac situated dorsally
to acetabulum; cirrus unspined; vitelline fields extending
from posterior edge of acetabulum to posterior end of body;
eggs not numerous.

This species can be separated from the species
described above Echinoparyphium sp. by having both a

@ Springer

different acetabulum and egg size, and a higher number
of head-collar spines.

Echinoparyphium scapteromae was referred to as Isth-
miphora scapteromae by Sutton [21], reporting its pres-
ence in the small intestine of S. aquaticus from Campana,
Buenos Aires Province. This species was later found
to be parasitizing S. aquaticus and R. norvegicus from
Berisso [20], and O. rufus, O. flavescens, O. nigripes,
A. azarae, and S. aquaticus in the Rio de La Plata wet-
lands, Buenos Aires Province [11]. This finding adds a
new locality (Punta Indio) in Buenos Aires Province for
E. scapteromae.

Echinostoma Rudolphi 1809

Echinostoma sp. (Fig. 2e)

Site of infection: small intestine

Host species: Holochilus chacarius

Locality: Selvas de Rio de Oro, Chaco Province

Comments: this specimen was classified under the genus
Echinostoma according Jones et al. [15] based on its mor-
phological features, i.e., presence of a head-collar armed
with 31-55 spines; testes in tandem, intercecal; cirrus sac
between intestinal bifurcation; spherical, median, pre-tes-
ticular ovary; eggs abundant; vitelline fields laterally extend-
ing from posterior edge of acetabulum to posterior end of
body and not confluent posteriorly to testes.

Echinostoma platensis was previously reported in S.
aquaticus from Buenos Aires Province. This is the first
record of Echinostoma species in H. chacarius from Chaco
Province, Argentina.

Echinostoma platensis Sutton and Lunaschi 1994 (Fig. 2f, g)

Site of infection: small intestine

Host species: Scapteromys aquaticus

Localities: Ruta 12 km 100, Campana, Buenos Aires
Province; Estaciéon de Animales Silvestres Guaycolec and
Reserva El Bagual, Formosa Province; Estancia de Don
Leguizamén, Chaco Province

Comments: the morphological features observed in these
specimens agree with the original description provided by
Sutton and Lunaschi [20], i.e. tegument armed with numer-
ous spines with a large base and contiguous throughout the
pre-acetabular body, on dorsal and ventral surfaces, den-
sity diminishes from acetabulum being relegated to lat-
eral fields; head-spine armed with 3940 spines; forebody
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Table 2 Host and geographical data of previously recorded digenean species of Sigmodontinae rodents in Argentina;

numbers and letters, refer

Fig. 1
Digenean species Host species  Locality Coord S  Coord W  Province References
2 Echinoparyphium scapt- A. azarae Hudson 34°45'00" 58°06'00” Buenos Aires Navone et al. [12]
eromae

(Sutton 1983) Sutton and
Lunaschi 1994

La Balandra 34°56'00" 57°42'00" Buenos Aires
O. flavescens Hudson 34°45'00" 58°06'00” Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
O. nigripes  Hudson 34°45'00" 58°06'00" Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
O. rufus Hudson 34°45'00" 58°06'00" Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires

S. aquaticus  Estacién Experimental 34°17'00" 58°52'00" Buenos Aires
INTA, Campana (4)

Bagliardi beach, Berisso ~ 34°52'00” 57°05'00” Buenos Aires

4 Echinostoma platensis Sut- S. aquaticus ~ Bagliardi beach, Berisso ~ 34°52'00” 57°05'00” Buenos Aires
ton and Lunaschi, 1994

Hudson 34°45'00" 58°06'00" Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
6 Skrjabinus oxymycterae A. azarae Hudson 34°45'00" 58°06'00” Buenos Aires
Sutton 1983
La Balandra 34°56'00" 57°42'00" Buenos Aires
O. rufus Estacion Experimental 34°17'00" 58°52'00" Buenos Aires
INTA, Campana (4)
Las Brusquitas creeck 38°13'59" 57°46'44" Buenos Aires
Hudson 34°45'00" 58°06'00” Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
9 Cladorchis pyriformis H. vulpinus  Estacién Experimental 34°17'00" 58°52'00" Buenos Aires
(Diesing. 1838) Fischoe- INTA, Campana (4)
der 1901
Estancia San Juan Poriahi  27°42'00" 57°12'01" Corrientes
Villa Elisa 32°08'00" 58°24'00" Entre Rios
H. chacarius Estacién de Animales 25°58'54" 58°09'58" Formosa
Silvestres Guaycolec
A Levinseniella (Monar- D. kempi Hudson 34°45'00" 58°06'00" Buenos Aires
rhenos) cruzi Travassos
1920
La Balandra 34°56'00" 57°42'00" Buenos Aires
O. rufus Hudson 34°45'00" 58°06'00" Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
S. aquaticus  Bagliardi beach, Berisso ~ 34°52'00” 57°05'00" Buenos Aires
Hudson 34°45'00" 58°06'00" Buenos Aires
La Balandra 34°56'00" 57°42'00" Buenos Aires
B Platynosomoides sp. A. montensis Reserva de Vida Silvestre ~ 25°58'00" 54°07'00” Misiones
Urugua-i
Parque Provincial Urugua- 25°58'00” 54°06'00" Misiones
i
C  Urotrema scabridum H. vulpinus  Estacién Experimental 34°17'00" 58°52'00" Buenos Aires
Braun, 1900 INTA, Campana (4)

Navone et al. [12]
Navone et al. [12]
Navone et al. [12]
Navone et al. [12]
Navone et al. [12]
Navone et al. [12]
Navone et al. [12]
Sutton [22]

Sutton and Lunaschi [21]
Sutton and Lunaschi [21]

Navone et al. [12]
Navone et al. [12]
Navone et al. [12]

Navone et al. [12]
Sutton [22]

Sutton and Damborenea
[26]

Navone et al. [12]
Navone et al. [12]
Sutton and Lunaschi [35]

Guerreiro Martins et al.
[13]

Guerreiro Martins et al.
[13]

Guerreiro Martins et al.
[13]

Navone et al. [12]

Navone et al. [12]
Navone et al. [12]
Navone et al. [12]

Sutton and Lunaschi [21]
Navone et al. [12]
Navone et al. [12]
Panisse et al. (2017)

Panisse et al. (2017)

Sutton and Lunaschi [35]
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Table 2 (continued)

Digenean species Host species

Locality Coord S Coord W

Province References

D  Conspicuum minor Mafié-
Garzon and Holcmann-

Spector 1975

S. aquaticus

Isla Talavera, Campana (1) 34°00'00" 58°59"20"

Sutton and Damborenea
[26]

Buenos Aires

(4) The coordinate obtained from this location is very near the sampling site

-50.000
1

-30.000

-30.000

-35.000

1 C obesa
2 E. scapteromae
3 Echinoparyphium sp.

-40.000

4 E. platensis

5 Echinostoma sp.

6 S. oxymycterae

7 Skrjabinus sp.

8 Z lunatum

9 C. pyriformis

A L. cruzi

B Platynosomoides sp.
C U. scabridum

6 D C. minor

100 0 100
| | |

-35.000

-40.000

200 km 7

| >

I
-60.000

T
-55.000

I
-50.000

Fig. 1 Previous (number/letters without circles) and new records (number with circles) for species of Digenea in the Cuenca del Plata region in

Argentina. See data of localities in Tables 1 and 2
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Fig.2 Echinoparyphium sp. a entire ventral view, scale bar 500 pm.
b Head-collar, scale bar 100 pm; Echinoparyphium scapteromae, ¢
entire ventral view, scale bar 200 um; d head-collar, scale bar 50 pm;

short (10-20%); pre-pharynx long; pharynx well-devel-
oped; esophagus long; genital pore postbifurcal; testes in
tandem, intercecal in mid-hindbody; cirrus sac between
intestinal bifurcation and posterior margin of acetabulum
dorsally; spherical, median, pre-testicular ovary; cirrus sac

Echinostoma sp. e entire ventral view, sale bar 500 um; Echinostoma
platensis, f entire ventral view, scale bar 500 um; g head-collar, scale
bar 100 um

oval, between intestinal bifurcation and acetabulum; cirrus
unspined; vitelline fields extending from posterior edge of
acetabulum to posterior end of body.

Echinostoma platensis was previously reported in S.
aquaticus from the Balneario Bagliardi and other localities

@ Springer
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in the Rio de La Plata wetlands [11, 20]. In this study, this
species is reported for the first time in Formosa and Chaco
Provinces extending its geographical distribution. This find-
ing adds a new locality in Buenos Aires Province for E.
platensis.

Superfamily Gorgoderoidea Looss 1899

Family Dicrocoeliidae Looss 1899

Genus Canaania Travassos 1944

Canaania obesa Travassos 1944 (Fig. 3a)

Site of infection: liver, bile ducts, and small intestine

Host species: Akodon azarae, Akodon montensis

Localities: La Balandra, Buenos Aires Province; Parque
Provincial Pifialito, Misiones Province.

Comments: morphological features observed in these
specimens agree with the description of C. obesa [22], i.e.,
rounded body with conical extremities and maximum width
at level of acetabulum; oral sucker subterminal; acetabulum
in mid region of body, much larger than oral sucker; long
caeca, not reaching end of body; testes in mid region of
body, posterior to acetabulum; cirrus sac postero-dorsal to
acetabulum; ovary laterally and posterior to testes; vitelline
follicles distributed from pre-acetabular region up to 2/3 of
body length, not overlapping end of caeca.

This species was originally described from the bile duct
of Akodon cursor from Brazil [23] and was later recorded
from A. cursor, A. montensis, N. squamipes, and O. nigripes
from Brazil [22].

This is the first record of C. obesa in A. azarae and A.
montensis from Argentina, enlarging the host and geographi-
cal range of the species.

Skrjabinus Bhalerao 1936

Skrjabinus sp. (Fig. 3b)

Site of infection: liver, bile ducts, and small intestine

Host species: Akodon montensis, Scapteromys aquaticus

Localities: Reserva de Vida Silvestre Urugua-i, Fun-
dacién Vida Silvestre, Misiones Province; Bagliardi Beach,
Berisso, Buenos Aires Province

Comments: this specimen was classified under the genus
Skrjabinus [24] based on its morphological features, i.e.,
tegument unspined; both suckers in anterior third of body;
intercecal and post-acetabular testes; cirrus sac extending
beyond intestinal bifurcation; ovary post-testicular; vitel-
line fields extending from anterior area of testicles to near
posterior end of body.

The genus Skrjabinus has a cosmopolitan distribution
with species that parasitize birds and mammals.

This is the first record of the genus in A. montensis and S.
aquaticus from Argentina.

Skrjabinus oxymycterae (Sutton 1983) (Fig. 3¢)
Site of infection: liver, bile ducts, and small intestine

@ Springer

Fig.3 Entire ventral view a Canaania obesa, scale bar 500 pm; b
Skrjabinus sp., scale bar 500 pum; ¢ Skrjabinus oxymycterae, scale bar
500 um; d Zygocotyle lunata, scale bar 200 pm

Host species: Akodon azarae, Oxymycterus rufis

Localities: Cerro de la Gloria, Isla Talavera and Ruta
12 km 100, Buenos Aires Province

Comments: the morphological features observed in these
specimens agree with the original description provided by
Sutton [21], i.e. tegument unspined; oral sucker subtermi-
nal; large, muscular acetabulum close to oral sucker; testes
intercecal and post-acetabular; cirrus sac extending beyond
intestinal bifurcation; ovary post-testicular; vitelline fields
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extending from anterior region of testes to near posterior
end of body.

This species was originally referred as Zonorchis oxymy-
cterae and recorded in O. rufus from Campana, Las Brusqui-
tas creek and Rio de La Plata wetlands, Buenos Aires [11,
21, 25], and in A. azarae from Rio de La Plata wetlands,
Buenos Aires Province [11]. This is the only species of the
genus described for American rodents. Skrjabinus oxymy-
cterae differs from the Skrjabinus sp. by the proportions of
both the body and internal organs (Fig. 3b, c).

This finding adds new localities in the Buenos Aires
Province for S. oxymycterae.

Family Zygocotylidae Ward 1917

Zygocotyle Stunkard 1917

Zygocotyle lunata (Diesing 1836) Stunkard 1917 (Fig. 3d)

Site of infection: cecum

Host species: Scapteromys aquaticus

Locality: Villa Elisa, Entre Rios Province

Comments: morphological features observed in these
specimens agree with the original description provided by
Stunkard [26], i.e. acetabulum ventroterminal, prolonged
anteriorly, with paired posterolateral muscular projections;
pharynx with anterior sphincter and small extramural sac;
esophageal bulb present; ceca thick-walled, extending
almost to acetabulum; testes in tandem, in mid region of
body; genital pore postbifurcal; ovary intercecal, in mid
region of body; vitelline fields in extracecal lateral fields
extending from level of pharyngeal sacs to near mid-level
of acetabulum.

This species was referred as Amphistoma lunatum
by Diesing [27] from the ducks Anas melanotus and A.
epecutiri, and the South American deer Blastocerus (= Cer-
vus) dichotomus from Brazil. Stunkard [26] erected the
genus Zygocotyle describing a new species, Z. ceratosa,
based on the shape and size of some internal organs. Price
[28] discussed the taxonomy of the genus and concluded that
A. lunatum and Z. ceratosa were synonymous. This species
was also reported from the cow Bos taurus from Panama,
providing further evidence that this species occurs in mam-
mals as well as birds [28-32, 41, 42].

This is the first record of Z. lunata in rodents naturally
infected from Argentina, enlarging the range of mammals
parasitized.

Discussion

Prior to our study, seven species of digeneans were reported
from Cricetidae in Argentina, namely Echinoparyphium
scapteromae, Skrjabinus oxymycterae, Levinsiniella cruzi,
Cladorchis pyriformis, Urotrema scabridum, Conspicuum
minor, and Echinostoma platensis [11, 20, 21, 34, 35]. In

this work, eight digenean taxa from 16 localities are reported
with 12 of them being new geographical records for Buenos
Aires, Chaco, Entre Rios, Misiones, and Formosa Provinces.
In addition, six new host—parasite associations are identi-
fied and one species is reported for the first time in rodents
(Table 1).

Digenean—host associations occur in a complex system
of biotic and abiotic factors. Rodents have varied diets and
behavioral habits [18]. Digenean species found in this study
are known to be acquired by definitive hosts through differ-
ent food items. Therefore, it becomes interesting to explore
habits of each rodent species to understand the dispersal and
transmission abilities of each group of digeneans.

Among the studied hosts, different feeding preferences
are observed, e.g. S. aquaticus and O. rufus are mainly ani-
malivorous, Akodon spp. and Oligoryzomys spp. are omni-
vores, whereas Holochilus spp. are herbivorous. Among
those hosts with an omnivorous diet, Akodon spp. eat mainly
green vegetation, leaves, fruit and seeds, whereas Oligory-
zomys spp. vary their diet according to the season [7, 18,
36]. The present study and the previous records in Argentina
indicate that S. aquaticus is parasitized by six digenean spe-
cies, whereas O. rufus, A. azarae, and A. montensis by only
three species. Consequently, the richness of digenean species
could be associated to the variety of food items. Holochilus
vulpinus and H. chacarius noticeably harbor two digenean
species suggesting an accidental ingestion of some kind of
invertebrate as an intermediate host. This led us to conclude
that the encysted cercariae might be in the vegetation that
are part of the rodent diet.

In addition, some invertebrates were found into the stom-
ach contents of Akodon spp. and S. aquaticus revealing that
mollusks might act as intermediate hosts as well [7, 18, 37].
Among Echinostomatidae, the genus Echinoparyphium and
Echinostoma use birds or mammals as definitive hosts [16].
Metacercariae of the genera mentioned above have been
reported in multiple species of gastropods, amphibian larvae,
and bivalves (e.g. Lymnaea spp., Physa spp., Biomphalaria
spp., Corbicula spp.) [38]. In contrast, most common inter-
mediate hosts of Canaania spp. are gastropods and ants of
the genus Formica [39]. There is little information about
other genera of mollusks or invertebrate intermediate hosts,
which are involved in the life cycle of the referred species.

Cercarial encystment may take place on aquatic vegeta-
tion, water surface, or even on snail shells for the family
Cladorchiidae. Therefore, it becomes interesting to explore
the way in which the parasite species such as C. pyriformis
disperse into herbivorous hosts.

Biomphalaria peregrina and B. tenagophila were
reported as natural intermediate hosts of Z. lunata [33, 40].
In Argentina, this species was found naturally parasitizing
both Anas sibilatrix and Cygnus melancorypha [41, 42]. Its
presence in S. aquaticus as definitive host may be influenced

@ Springer



106

Acta Parasitologica (2020) 65:97-107

by environmental conditions that affect the distribution of
the intermediate hosts [33].

From the 876 specimens reviewed only 21 harbored dige-
neans with a total prevalence of 2.4% indicating that the
occurrence of this parasitic group in Sigmodontinae rodents
is low. Likewise, the ecological data observed for each host
population also indicated a low presence and intensity
(Table 1).

Some differences with respect to previous studies consid-
ering the ecological data of each digenean species on each
host species were noticed. Canaania obesa in A. azarae
from La Balandra showed the highest value of MI (130) and
P (3.1%). This digenean species was previously recorded in
Akodon spp., O. nigripes, and N. squamipes in three locali-
ties of Rio de Janeiro, Brazil, indicating lower prevalences
(P=23.3%, 0.47%, and 1.58% for each species) [22]. Com-
paring previous and new records, Echinoparyphium scapt-
eromae showed the widest range of host and geographical
distribution. This species showed higher values of P and
MA in A. azarae than those ones reported by Navone et al.
[11] from five localities of La Plata (P=33.3% vs. 4.3%, and
MA =2 vs. 0.1, respectively). Echinostoma platensis in S.
aquaticus from four localities showed higher values of P and
MA than those ones reported by Navone et al. [11] from five
localities of La Plata (P=22.2% vs. 13.1%, and MA=1.4
vs. 0.3, respectively). Skrjabinus oxymycterae was present
in two Akodontini rodents showing both different P and MA
from those ones recorded by Navone et al. [11] (P=2.6% vs.
4.3%, and MA =0.05 vs. 0.3 in A. azarae, and P=15% vs.
8.6%, and MA =0.8 vs. 1.6 in O. rufus). Mentioned values
allow exploring the parasite species distribution within the
host and geographical ranges between this study and other
previous works.

Finally, Z. lunata showed high values of P (33.3%)
regarding other species examined herein. Since this species
has been previously reported to naturally parasitize birds in
Argentina [41, 42] and experimentally infect mice [40], it
seems that it has extended its range to other natural hosts
in this work. This suggests the possibility of re-studying
the specimens from these two distant host groups, adding
molecular analyses.

To conclude, it would be interesting to analyze the con-
trast between host and geographical range and prevalences
and intensities of digenean species as an intrinsic character-
istic of each species [43].

Acknowledgements We thank Ulyses Pardifias, Carlos Galliari,
Marcela Lareschi, Juliana Notarnicola, Mariano Merino, Juliana
Sanchez, Erika Cuellar, Ekaterina Savchenko, Mara Urdapilleta, and
Ezequiel Palumbo for their cooperation in host collections; to Ulyses
Pardifias and Carlos Galliari for the identification of the hosts to
Micaela Rojas for collaborating with the parasitological examination;
to Lucas Garbin for the revision of the English version.

@ Springer

Author contributions All the authors contributed to the study concep-
tion and design. MRR, NGM, and GP collected the host specimens
together with specialists in mammals and parasites (see Acknowledge-
ments). MRR, NGM, and GP examined the viscera of specimen hosts.
NGM, MRR, JID, GP, GN contributed equally in the identification of
the species and in the writing of the manuscript. All the authors read
and approved the final manuscript.

Funding Agencia Nacional de Promocién Cientifica y Tecnoldgica
(PICT 2015-1348), Universidad Nacional de La Plata (No. 861), Con-
sejo Nacional de Investigaciones Cientificas y Técnicas (CONICET,
PUE CEPAVE 2016 and fellowship NGM).

Compliance ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Felia C, Torres J, Casanova JC, Miquel J (1992) Consideraciones
sobre el binomio helmintofauna—modo de vida en los Roedores
ibéricos. In: Hernandez Rodriguez S (ed) In memoriam al Profe-
sor Doctor D. Francisco de Paula Martinez Gmez, Universidad de
Cordoba, Servicio de Publicaciones, Cérdoba, pp 351-366

2. Felit C, Renaud F, Catzeflis F, Durand P, Hugot JP, Morand S
(1997) A comparative analysis of parasite species richness of Ibe-
rian rodents. Parasitology 115:453-466. https://doi.org/10.1017/
S0031182097001479

3. Galliari C, Pardifias UFJ, Goin F (1996) Lista comentada de los
mamiferos argentinos. Mastozool Neotrop 3:39-61

4. Pardifas UFJ, D’Elia G, Teta P, Ortiz PE, Jayat PJ, Cirignoli S
(2006) Subfamilia Sigmodontini, Tribu Akodontini. In: Barquez
RM, Diaz MM, Ojeda RA (eds) Mamiferos de Argentina, Sis-
tematica y Distribucién. Sociedad Argentina para el Estudio de
los Mamiferos, Tucumén, pp 146-202

5. Teta P, Abba AM, Cassini GH, Flores DA, Galliari CA, Lucero
SO, Ramirez M (2018) Lista revisada de los mamiferos de Argen-
tina. Mastozool Neotrop 25:163-198. https://doi.org/10.31687/
saremMN.18.25.1.0.15

6. Reig OA (1986) Diversity patterns and differentiation of high
Andean rodents. In: Vuilleumier F, Monasterio M (eds) High alti-
tude tropical biogeography. Oxford University Press, New York,
pp 404439

7. Hershkovitz P (1962) Evolution of Neotropical cricetine rodents
(Muridae) with special reference to the phyllotine group. Fieldiana
Zool 46:1-524. https://doi.org/10.5962/bhl.title.2781

8. Patton JL, Pardifias UFJ, D’Elia G (2015) Mammals of South
America, vol 2. Rodents, vol 2. The University of Chicago Press,
Chicago, p 1336

9. Landry SO (1970) The Rodentia as omnivores. Q Rev Biol
45:351-372

10. Samuels JX (2009) Cranial morphology and dietary habits of
rodents. Zool J Linnean Soc 156:864—888. https://doi.org/10.111
1/§.1096-3642.2009.00502.x

11. Lunaschi LI, Drago FB (2007) Checklist of digenean parasites of
wild mammals from Argentina. Zootaxa 1580:35-50. https://doi.
org/10.11646/zootaxa.1580.1.3

12. Navone GT, Notarnicola J, Nava S, Robles MdR, Galliari C,
Lareschi M (2009) Arthropods and helminths assemblage in


https://doi.org/10.1017/S0031182097001479
https://doi.org/10.1017/S0031182097001479
https://doi.org/10.31687/saremMN.18.25.1.0.15
https://doi.org/10.31687/saremMN.18.25.1.0.15
https://doi.org/10.5962/bhl.title.2781
https://doi.org/10.1111/j.1096-3642.2009.00502.x
https://doi.org/10.1111/j.1096-3642.2009.00502.x
https://doi.org/10.11646/zootaxa.1580.1.3
https://doi.org/10.11646/zootaxa.1580.1.3

Acta Parasitologica (2020) 65:97-107

107

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

sigmodontine rodents from wetlands of the Rio de la Plata, Argen-
tina. Mastozool Neotrop 16:121-133

. Guerreiro Martins NB, Rosario Robles Md, Diaz JI, Kinsella JM,

Navone GT (2019) Cladorchis pyriformis (Diesing, 1838) (Dige-
nea, Cladorchiidae): new rodent host and geographic records in
Argentina. Check List 15:645-650. https://doi.org/10.15560
/15.4.645

Bray RA, Gibson DI, Jones A (2008) Keys to the Trematoda, vol
3. CAB International and Natural History Museum, London, p 848
Gibson DI, Jones A, Bray RA (2002) Keys to the Trematoda, vol
1. CAB International & Natural History Museum, London, p 544
Jones A, Bray RA, Gibson DI (2005) Keys to the trematoda, vol
2. CAB International & Natural History Museum, London, p 768
Yamaguti S (1971) Synopsis of digenetic trematodes of verte-
brates. Keigaku Publishing Co, Tokyo, p 1074

Bush AO, Lafferty KD, Lotz JM, Shostak AW et al (1997) Parasi-
tology meets ecology on its own terms: Margolis et al. revisited. J
Parasitol 83:575-583

Wilson DE, Lacher TE, Mittermeier RA (2017) Handbook of the
mammals of the world, vol 7. Lynx Edicions, Barcelona, Rodents
1L, p 1008

Fernandes BMM, Justo MCN, Cardenas MQ, Cohen SC (2015)
South American trematodes parasites of birds and mammals.
Oficina de Livros, Rio de Janeiro, p 516

Sutton CA, Lunaschi LI (1994) Estudio sobre digeneos parasi-
tos de roedores Cricetidae y Muridae, de la provincia de Buenos
Aires, Argentina. Neotropica 40:61-72

Sutton CA (1983) Contribucidn al conocimiento de la fauna para-
sitoldgica argentina XI. Digeneos en roedores bonaerenses. Neo-
tropica 29:19-26

Maldonado A Jr, Pinheiro J, Simdes R, Lanfredi RM (2010)
Canaania obesa (Platyhelminthes: Dicrocoeliidae): redescrip-
tion and new hosts records. Zoologia 27:789-794. https://doi.
org/10.1590/S1984-46702010000500015

Travassos L (1944) Revisdo da familia Dicrocoellidae Odh-
ner, 1910. Monografias do Instituto Oswaldo Cruz, Imprensa
Nacional, Rio de Janeiro, p 500

Pojmanska T (2008) Family Dicrocoeliidae Looss, 1899. In:
Bray RA, Gibson DI, Jones A (eds) Keys to the trematoda, vol 3.
CABI Publishing and the Natural History Museum, Wallingford,
pp 233-260

Sutton CA, Damborenea MC (1996) Colecciéon Helmintolégica
del Museo de La Plata: I. Catalogo de preparaciones microscopi-
cas, material tipo y no tipo. Seria Técnica y Didactica Museo de
La Plata 35:1-20

Stunkard HW (1917) Studies on the North American Polysto-
midae, Aspidogastridae and Paramphistomidae. Ill biol monogr
3:287-395

Diesing CM (1836) Monographie der gattungen Amphistoma und
Diplodiscus. Ann Nat Hist Mus Wien 1:235-260

Price EW (1928) The host relationships of the trematode genus
Zygocotyle lunata. J Agric Res 36:911-914

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Willey CH (1941) The life history and bionomics of the trema-
tode, Zygocotyle lunata (Paramphistomidae). Zoologica 26:65-88
Huffman JE, Sabol C, Fried B (1991) Infectivity, growth, survival,
and pathogenicity of Zygocotyle lunata (Trematoda) in experimen-
tal rodent hosts. J Parasitol 77:280-284

Etges FJ (1992) Zygocotyle lunata, laboratory maintenance in
snails and mice. Proc Helminthol Soc Wash 59:22-24

Ostrowski de Nufiez M, Spatz L, Gonzalez Cappa SM (2003) New
intermediate hosts in the life cycle of Zygocotyle lunata in South
America. J Parasitol 89:193-194. https://doi.org/10.1645/0022-
3395(2003)089%5b0193:NIHITL%5d2.0.CO;2

Fried B, Huffman J, Keeler S, Peoples RC (2009) The biology of
the caecal trematode Zygocotyle lunata. Adv Parasitol 69:1-40.
https://doi.org/10.1016/S0065-308X(09)69001-1

Sutton CA, Lunaschi LI (1990) Contribucién al conocimiento de
la fauna parasitoldgica argentina XVI. Digeneos en Holochilus
brasiliensis vulpinus (Brants) y Oryzomys flavescens (Water-
house) de Argentina y Uruguay. Neotropica 36:13-22

Sutton CA (1998) First record and redescription of Conspicuum
minor Maiié-Garzon & Holcman-Spector, 1975/Digenea, Dicro-
coeliidae) in Argentina. Gayana Zool 62:221-224

Redford KH, Eisenberg JF (1992) Mammals of the Neotropics the
Southern Cone. University of Chicago Press, Chicago, p 430
Barbara RF, Fernandez FAS, Freitas D, Figueiredo MSL (2002)
Population dynamics of small rodents in a grassland between
fragments of Atlantic Forest in southeastern Brazil. Mamm Biol
67:304-314

Keeler S, Huffman J (2009) Echinostomes in the second interme-
diate host. In: Fried B, Toledo R (eds) The biology of Echinos-
tomes: from the molecule to the community. Springer, New York,
pp 61-87

Cardoso TS, Simdes RO, Luque JLF, JrA Maldonado, Gentile R
(2015) The influence of habitat fragmentation on helminth com-
munities in rodent populations from a Brazilian Mountain Atlantic
Forest. J] Helminthol 90:460—468. https://doi.org/10.1017/S0022
149X15000589

Ostrowski de Nifiez M, Davies D, Spatz L (2011) The life cycle
of Zygocotyle lunata (Trematoda, Paramphistomoidea) in the sub-
tropical region of South America. Rev Mex Biodivers 82:581-588
Sutton CA, Lunaschi LI (1987) Sobre algunos digeneos hallados
en vertebrados silvestres argentinos. Neotropica 33:89-95
Digiani MC (1997) El cisne de cuello negro Cygnus melancory-
pha: nuevo hospedador de Zygocotyle lunata (Diesing) (Trema-
toda: Paramphistomatidae). Neotropica 43:84

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.15560/15.4.645
https://doi.org/10.15560/15.4.645
https://doi.org/10.1590/S1984-46702010000500015
https://doi.org/10.1590/S1984-46702010000500015
https://doi.org/10.1645/0022-3395(2003)089%5b0193:NIHITL%5d2.0.CO;2
https://doi.org/10.1645/0022-3395(2003)089%5b0193:NIHITL%5d2.0.CO;2
https://doi.org/10.1016/S0065-308X(09)69001-1
https://doi.org/10.1017/S0022149X15000589
https://doi.org/10.1017/S0022149X15000589

	Digenean parasites of Sigmodontinae rodents from Argentina: a list of species, new host, and geographical records
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Study area and host sampling
	Host repository
	Parasite study
	Data analysis

	Results
	Discussion
	Acknowledgements 
	References




