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Abstract
From August 2011 to November 2013, 68 opossums (8 Didelphis sp., 40 Didelphis virginiana, 15 Didel-
phis marsupialis, and 5 Philander opossum) were collected in 18 localities from 12 Mexican states. A total of 
12,188 helminths representing 21 taxa were identified (6 trematodes, 2 cestodes, 3 acanthocephalans and 
10 nematodes). Sixty-six new locality records, 9 new host records, and one species, the trematode Brachy-
laima didelphus, is added to the composition of the helminth fauna of the opossums in Mexico. These 
data, in conjunction with previous records, bring the number of taxa parasitizing the Mexican terrestrial 
marsupials to 41. Among these species, we recognized a group of helminths typical of didelphids in other 
parts of the Americas. This group is constituted by the trematode Rhopalias coronatus, the acanthocephalan 
Oligacanthorhynchus microcephalus and the nematodes Cruzia tentaculata, Gnathostoma turgidum, and 
Turgida turgida. In general, the helminth fauna of each didelphid species showed a stable taxonomic 
composition with respect to previously sampled sites. This situation suggests that the rate of accumulation 
of helminth species in the inventory of these 3 species of terrestrial marsupials in the Neotropical portion 
of Mexico is decreasing; however, new samplings in the Nearctic portion of this country will probably 
increase the richness of the helminthological inventory of this group of mammals.
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Introduction

Less than 25% of the 525 species of mammals distributed in Mexico have been exam-
ined for helminth parasites (García-Prieto et al. 2012). To date, 336 nominal taxa of 
helminths have been recorded in mammals, 26 associated with 3 species of terrestrial 
opossums (Virginia opossum, Didelphis virginiana Kerr, the common opossum Didel-
phis marsupialis Linnaeus, and the Gray four-eyed opossum Philander opossum Lin-
naeus) from this country. However, the knowledge of the helminth richness associated 
with this host group is incomplete due to the wide distribution of these mammals in 
Mexico. Didelphis marsupialis occurs from Tamaulipas State and west San Luis Potosí 
until the Yucatán peninsula. Didelphis virginiana inhabits almost all of Mexico, except 
for the central Plateau and Baja California peninsula. Philander opossum occurs from 
south Tamaulipas State along the Gulf of Mexico coast and Chiapas State (Arcangeli-
Álvarez 2010, Cervantes et al. 2010). The main objective of this work is to present new 
records of helminth species parasitizing these 3 species of opossums in Mexico and to 
compare the finding to previous records.

Materials and methods

From August 2011 to November 2013, 68 opossums (8 Didelphis sp., 40 D. virgini-
ana, 15 D. marsupialis, and 5 P. opossum) were collected in 18 localities from 12 Mexi-
can states (Table 1), under the collecting permit FAUT 0057 issued by the Secretaría 
del Medio Ambiente y Recursos Naturales (SEMARNAT), Mexico. Mammals were 
shot by local hunters or caught with Tomahawk traps and then killed with intraperi-
toneal sodium pentobarbital overdose. Opossums were dissected within the following 
4 h. and all organs were examined under a stereomicroscope. Helminths were placed 
in Petri dishes with 0.85% saline solution. Platyhelminths and nematodes were fixed 
with hot 4% formalin and preserved in 70% ethanol; acanthocephalans were chilled 
in distilled water for 10–12 h. Once the proboscis was everted, they were preserved 
in 70% ethanol. Platyhelminths and acanthocephalans were stained with Mayer’s pa-
racarmin, cleared with methyl salicilate, and mounted in Canada balsam. Nematodes 
were cleared using Amman’s lactophenol and temporarily mounted for morphological 
study (Lamothe-Argumedo 1997). Voucher specimens of all helminth species were 
deposited at Colección Nacional de Helmintos (CNHE), Instituto de Biología, Uni-
versidad Nacional Autónoma de México, Mexico City.

Results

A total of 12,188 helminths representing 21 taxa were identified in the 68 opossums 
collected from 18 localities within 12 states of Mexico (Figure 1). Six trematode, 2 ces-
tode, 3 acanthocephalan, and 10 nematode species were collected. Below, we present 
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Table 1. Sampling sites for opossum species analyzed in this study.

State Locality†/collection 
date (month/year)

Geographic 
coordinates Sample size/host species Altitude 

(easl)

Campeche Escárcega1

07/2012
18°37'00"N; 
90°43'13”W 3/D. virginiana; 1/D. marsupialis 82

Chiapas

Agua Fría2

06/2012; 03/2013
16°15'26"N; 
93°53'55"W 5/Didelphis sp.; 1/D. virginiana 60

Finca Brasil3

06/2012
15°05'41"N; 
92°13'45"W

2/Didelphis sp.; 3/D. virginiana;
2/D. marsupialis 463

Colima Coquimatlán4

09/2012
19°10'28"N; 
103°50'39”W 6/D. virginiana 550

Distrito Federal Pedregal de San Ángel5

02/2014
19°19'14"N; 
99°12'33"W 2/D. virginiana 2268

Guanajuato Rincón de Martínez6

02/2013
20°19'44"N; 
101°34'42”W 2/D. virginiana 1730

Hidalgo Tianguistengo7

03/2014
19°10'50"N; 
99°28'06"W 2/D. virginiana 2620

Morelos Tepoztlán8

08/2014
19°00'07"N; 
99°06'00"W 1/D. virginiana 1700

Oaxaca Cerro del Tepezcuintle9

08/2013
18°15'28”N; 
96°24'00"W 2/D. virginiana 87

Puebla

Coapan10

08/2014
18°25'42"N; 
97°24'30"W 1/Didelphis sp.; 1/D. virginiana 1648

Zapotitlán Salinas11

08/2014
18º19'45"N; 
97°28'30"W 1/D. virginiana 2240

Tabasco

Teapa12

06-07/2013
17°33'59"N; 
92°57'00”W

2/D. virginiana
1/D. marsupialis 72

Villahermosa13

01/2012
17°34'17”N; 
92°57'09”W 3/D. virginiana 10

Veracruz

Tlacotalpan14

02/2012
18°37'40”N; 
95°40'40”W

2/D. virginiana; 8/D. 
marsupialis; 3/P. opossum 10

Los Tuxtlas14

08/2011; 03/2012
18°34'21”N; 
95°04'30”W

3/D. virginiana; 3/D. marsupialis
2/P. opossum 300

Yucatán

Mérida15

11/2013
20°58'04"N; 
89°37'18"W 5/D. virginiana 16

Tzucacab16

11/2013
20°00'58"N; 
89°01'12"W 1/D. marsupialis 36

†The superscript numbers indicate the position of the localities in the Figure 1.

a checklist of the helminth species recorded, indicating the site of infection, current 
records with State and locality where the hosts were collected, host species, CNHE ac-
cession numbers, and previous records from Mexico.

Parasite-Host list

† New locality record; ‡ New record for Mexico; * New host in Mexico.
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Phylum Platyhelminthes Gegenbaur, 1859
Class Trematoda Rudolphi, 1808
Family Opisthorchiidae Braun, 1901

Amphimerus caudalitestis Caballero, Grocott & Zerecero, 1952

Site of infection. Gall-bladder.
Present records. VERACRUZ: Los Tuxtlas: Didelphis marsupialis*, Didelphis vir-

giniana*.
Specimens deposited. CNHE 9481–2.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Philander opossum 

(Cañeda-Guzmán 1997).
Remarks. These specimens belong to A. caudalitestis due to the position of the 

reproductive organs and the separation of the vitelline glands in two fields lying ante-
rior and posterior to the ovary. Furthermore, the uterus has a zig-zag shape, occupying 
intercecal extension and the S-shape of the excretory vesicle, sinuous between both 
testes (Caballero et al. 1952).

Brachylaima didelphus Premvati & Bair, 1979‡

Site of infection. Intestine.

Figure 1. Map of Mexico showing the sampled localities in the present study.
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Present records. CAMPECHE: Escárcega†: Didelphis virginiana*.
Specimens deposited. CNHE 9483–4.
Remarks. The specific identification of this material follows Premvati and Blair 

(1979) and is based on the disposition of the vitellaria which extending from pharynx 
to posterior end.

Family Phaneropsolidae Mehra, 1935

Philandrophilus magnacirrus Thatcher, 1970

Site of infection. Gall-bladder.
Present records. Los Tuxtlas: Didelphis marsupialis*, Philander opossum.
Specimens deposited. CNHE 9485–6.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Philander opossum 

(Cañeda-Guzmán 1997).
Remarks. In accordance with Thatcher (1970) this species is characterised by hav-

ing body flattened and pyriform, covered with small spines. Cirrus and cirrus sac large. 
Parasites in gall-bladder of marsupials.

Family Rhopaliidae Looss, 1899

Rhopalias caballeroi Kifune & Uyema, 1982

Site of infection. Intestine.
Present records. VERACRUZ: Tlacotalpan†: Philander opossum*.
Specimens deposited. CNHE 9487.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Didelphis sp. (Haverkost 

and Gardner 2008).
Remarks. Rhopalias caballeroi is distinguished by the absence of oral and flank-

ing spines, and because it has between 4 and 11 spines visible within tentacle sacs 
(Haverkost and Gardner 2008).

Rhopalias coronatus (Rudolphi, 1819)

Site of infection. Intestine.
Present records. CHIAPAS: Agua Fría†: Didelphis marsupialis, Didelphis virgini-

ana, Didelphis sp., Philander opossum; Finca Brasil†: Didelphis marsupialis, Didelphis 
virginiana, Philander opossum. OAXACA: Cerro del Tepezcuintle†, San Miguel Soy-
altepec†: Didelphis virginiana. TABASCO: Cunduacán†: Didelphis virginiana; Grutas 
de Coconá†, Teapa†: Didelphis marsupialis. VERACRUZ: Los Tuxtlas: Didelphis mar-
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supialis, Didelphis virginiana, Philander opossum; Tlacotalpan†: Didelphis marsupialis, 
Didelphis sp. YUCATÁN: Mérida†: Didelphis marsupialis.

Specimens deposited. CNHE 9488–9504.
Previous records in Mexico. CHIAPAS: Motozintla: Didelphis sp. (Caballero et 

al. 1944). NUEVO LEÓN: Colonia Country La Silla, Huinala, Los Lirios: Didelphis 
marsupialis (Romero 1981). OAXACA: Cuicatlán: Didelphis sp. (Pérez-Ponce de León 
et al. 2007). QUINTANA ROO: Rancho La Ceiba: Didelphis marsupialis (Kingston 
and Tai 1968). VERACRUZ: Los Tuxtlas: Didelphis marsupialis, Didelphis virginiana, 
Philander opossum (Cañeda-Guzmán 1997), Didelphis sp. (Haverkost and Gardner 
2008); Alvarado: Didelphis virginiana (Monet-Mendoza et al. 2005).

Remarks. The diagnostic traits of this species are: flanking and oral spines present. 
Between 3 and 11 spines visible within tentacle sacs, which extend far beyond the pos-
terior margin of the pharynx (Haverkost and Gardner 2008).

Rhopalias macracanthus Chandler, 1932

Site of infection. Intestine. 
Present records. VERACRUZ: Los Tuxtlas: Didelphis marsupialis, Didelphis sp., 

Didelphis virginiana; Tlacotalpan†: Didelphis marsupialis, Philander opossum.
Specimens deposited. CNHE 9505–9.
Previous records in Mexico. COLIMA: Comala: Didelphis marsupialis (Lamothe-

Argumedo 1978); La Esperanza: Didelphis marsupialis (Miyazaki et al. 1980). CHIA-
PAS: Jaltenango: Didelphis sp. (Caballero 1946); Motozintla: Didelphis sp. (Caballero 
et al. 1944); Pueblo Nuevo (Pérez-Ponce de León et al. 2007). OAXACA: Carretera 
Temascal-Tuxtepec: Didelphis virginiana (Monet-Mendoza et al. 2005). QUINTANA 
ROO: Rancho La Ceiba: Didelphis marsupialis (Kingston and Tai 1968). VERACRUZ: 
Alvarado: Didelphis virginiana (Monet-Mendoza et al. 2005); Los Tuxtlas: Didelphis 
marsupialis, Didelphis virginiana, Philander opossum (Cañeda-Guzmán 1997), Didelphis 
sp. (Haverkost and Gardner 2008).

Remarks. This species was identified by having tentacle sacs that do not extend 
beyond the posterior margin of the pharynx and by having only flanking spines 
(Haverkost and Gardner 2008).

Class Eucestoda Southwell, 1930
Family Anoplocephalidae Cholodkovsky, 1902

Mathevotaenia sp.

Site of infection. Intestine.
Present records. COLIMA: Colima: Didelphis virginiana.
Specimens deposited. CNHE 9514.
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Previous records in Mexico. CHIAPAS: Lagos de Colón: Didelphis virginiana 
(Monet-Mendoza et al. 2005). COLIMA: Colima: Didelphis virginiana (García-Prieto 
et al. 2012).

Remarks. This material represents a new species which will be described separately.

Family Proteocephalidae La Rue, 1911

Thaumasioscolex didelphidis Cañeda-Guzmán, de Chambrier & Scholz, 2001

Site of infection. Intestine.
Present records. CHIAPAS: Finca Brasil†: Didelphis virginiana*, Didelphis marsupialis.
Specimens deposited. CNHE 9528.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Didelphis marsupialis 

(Cañeda-Guzmán et al. 2001).
Remarks. In accordance with Cañeda-Guzmán et al. (2001), T. didelphidis is dis-

tinguished by the morphology of the scolex that is formed by 4 well separated lobes 
each containing 1 noncircular sucker opening laterally inside the exterolateral cavity, 
a large-sized body and by the shape of gravid proglottids that are inversely craspedote, 
among others.

Phylum Acanthocephala (Rudolphi, 1808)
Family Oligacanthorhynchidae Southwell & Macfie, 1925

Oligacanthorhynchus microcephalus (Rudolphi, 1819) Schmidt, 1972

Site of infection. Intestine. 
Present records. HIDALGO: Tianguistengo†: Didelphis virginiana.
Specimens deposited. CNHE 9510.
Previous records in Mexico. CAMPECHE: Escárcega: Didelphis marsupialis, 

Didelphis virginiana (López-Caballero et al. 2015). COLIMA: Tecomán: Didelphis 
virginiana (García-Prieto et al. 2010). CHIAPAS: Agua Fría: Didelphis marsupialis, 
Didelphis virginiana, Philander opossum (López-Caballero et al. 2015); Cascadas de 
Agua Azul: Didelphis virginiana (Prado-Ancona 1993); Finca Brasil: Didelphis marsu-
pialis, Didelphis virginiana, Philander opossum (López-Caballero et al. 2015). MICHO-
ACÁN: Agua Blanca: Didelphis virginiana (Prado-Ancona 1993). GUANAJUATO: 
Rincón de Martínez: Didelphis virginiana (López-Caballero et al. 2015). MORELOS: 
Progreso: Didelphis virginiana (García-Prieto et al. 2010). OAXACA: Soyaltepec: 
Didelphis virginiana (López-Caballero et al. 2015); Temascal: Didelphis virginiana 
(García-Varela et al. 2000). TABASCO: Cunduacán: Didelphis virginiana (López-
Caballero et al. 2015); Ranchería el Boquerón: Didelphis marsupialis (García-Prieto et 
al. 2010); Río Oxolotán: Philander opossum (Prado-Ancona 1993). VERACRUZ: Los 
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Tuxtlas: Didelphis marsupialis, Didelphis virginiana, Philander opossum (Prado-Ancona 
1993; Cañeda-Guzmán 1997); Tlacotalpan: Didelphis virginiana (López-Caballero et 
al. 2015). YUCATÁN: Mérida: Didelphis marsupialis, Didelphis virginiana (López-
Caballero et al. 2015).

Remarks. With the exception of records made by López-Caballero et al. (2015) 
all other previous records were listed as Oligacanthorhynchus tortuosa, but this species 
is a junior synonym of Oligacanthorhynchus microcephalus (Richardson et al. 2014). 
The hook and cement gland number (36 and 8, respectively), as well as the eggs size 
(0.83-0.110 X 0.38-0.50) are considered as diagnostic traits of this species by López-
Caballero et al. (2015).

Oncicola luehei (Travassos, 1917) Schmidt, 1972

Site of infection. Intestine.
Present records. VERACRUZ: Los Tuxtlas: Didelphis marsupialis*.
Specimens deposited. CNHE 9511–12.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Didelphis virginiana 

(Prado-Ancona 1993; Cañeda-Guzmán 1997).
Remarks. These specimens belong to O. luehei because the dimensions of the pro-

boscis, the number of hooks (36), as well as its size and arrangement fits to the mor-
phology mentioned by Machado (1950).

Family Plagiorhynchidae Golvan, 1960

Porrorchis nickoli Salgado-Maldonado & Cruz-Reyes, 2002

Site of infection. Intestine. 
Present records. VERACRUZ: Los Tuxtlas: Didelphis virginiana.
Specimens deposited. CNHE 9513.
Previous records in Mexico. CHIAPAS: Cascadas de Agua Azul: Didelphis virgini-

ana (Salgado-Maldonado and Cruz-Reyes 2002). TABASCO: Río Oxolotán: Philander 
opossum (Salgado-Maldonado and Cruz-Reyes 2002). VERACRUZ: Lago de Catemaco, 
Sontecomapan: Didelphis virginiana (Salgado-Maldonado and Cruz-Reyes 2002); Mar-
tínez de la Torre: Didelphis marsupialis (Salgado-Maldonado and Cruz-Reyes 2002); 
Los Tuxtlas: Didelphis marsupialis, Didelphis virginiana, Philander opossum (Salgado-
Maldonado and Cruz-Reyes 2002).

Remarks. According to Salgado-Maldonado and Cruz-Reyes (2002), three charac-
teristics diagnosed this acanthocephalan species: (1) a smaller proboscis, (2) the arma-
ture of proboscis bearing few rows and few hooks per row compared with other species, 
and (3) the male reproductive system occupying only the posterior half of trunk.
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Phylum Nematoda Rudolphi, 1808
Family Metastrongylidae Leiper, 1912

Didelphostrongylus hayesi Prestwood, 1976

Site of infection. Lungs. 
Present records. DISTRITO FEDERAL: Pedregal de San Ángel†: Didelphis vir-

giniana; GUANAJUATO: Irapuato†: Didelphis virginiana†. HIDALGO: Tianguisten-
go†: Didelphis virginiana. MORELOS: Tepoztlán†: Didelphis virginiana.

Specimens deposited. CNHE 8969, 9024, 9554–9556, 9562.
Previous records in Mexico. COLIMA: ND: Didelphis virginiana (García-

Márquez et al. 2012). GUERRERO: Laguna de Tres Palos, Taxco: Didelphis virgini-
ana (Monet-Mendoza et al. 2005). OAXACA: Temascal: Didelphis virginiana (Mon-
et-Mendoza et al. 2005).

Remarks. Our material was identified following Prestwood (1976); this species is 
characterised because the oral opening is surrounded by lips, the morphology and size 
of the spicules and the number and arrangement of bursal rays.

Family Aspidoderidae Skrjabin & Schikhobalova, 1947

Aspidodera raillieti Travassos, 1913

Site of infection. Intestine. 
Present record. TABASCO: Villahermosa†: Didelphis virginiana*. VERACRUZ: 

Los Tuxtlas†: Didelphis virginiana, Philander opossum*.
Specimens deposited. CNHE 8971–3.
Previous records in Mexico. CHIAPAS: Motozintla: Didelphis sp. (Caballero 

and Zerecero 1944).
Remarks. These specimens were identified based on Jiménez-Ruiz et al. (2006) 

and compared with further description of the species made by Chagas-Moutinho et al. 
(2014). Aspidodera raillieti can be distinguished because the cephalic cordons exceed 
the level of the oral vestibule and touch the base of cephalic cap, as well as by having a 
digitiform projection on the left ventrolateral oral lip.

Family Kathlanidae Lane, 1914

Cruzia tentaculata (Rudolphi, 1819) Travassos, 1917

Site of infection. Caecum. 
Present records. CAMPECHE: Escárcega†: Didelphis marsupialis, Didelphis vir-

giniana. CHIAPAS: Arriaga†: Didelphis sp., Didelphis virginiana; Tapachula†: Didelphis 
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sp., Didelphis marsupialis, Didelphis virginiana. COLIMA: Colima†: Didelphis virgin-
iana. DISTRITO FEDERAL: Pedregal de San Ángel†: Didelphis virginiana. GUA-
NAJUATO: Irapuato†: Didelphis virginiana. HIDALGO: Tianguistengo†: Didelphis 
virginiana. MORELOS: Tepoztlán†: Didelphis virginiana. OAXACA: Soyaltepec†: Di-
delphis virginiana. PUEBLA: Carretera Coapan-Huajuapan de León†: Didelphis sp.; 
Coapan†: Didelphis virginiana; Zapotitlán Salinas†: Didelphis virginiana. TABASCO: 
Teapa†: Didelphis marsupialis; Villahermosa†: Didelphis virginiana. VERACRUZ: Los 
Tuxtlas: Didelphis marsupialis, Didelphis virginiana, Philander opossum; Tlacotalpan†: 
Didelphis marsupialis, Didelphis virginiana, Philander opossum. YUCATÁN: Mérida†: 
Didelphis virginiana; Tzucacab†: Didelphis marsupialis.

Specimens deposited. CNHE 8999, 9000–17, 9533–9540, 9557, 9563.
Previous records in Mexico. CHIAPAS: Motozintla: Didelphis sp. (Caballero and 

Zerecero 1944); Jaltenango: Didelphis marsupialis (Caballero 1958). COLIMA: Comala: 
Didelphis marsupialis (García-Prieto et al. 2012); La Esperanza: Didelphis marsupialis 
(Miyazaki et al. 1980); ND: Didelphis virginiana (Lamothe-Argumedo et al. 1981). DIS-
TRITO FEDERAL: ND: Didelphis sp. (Caballero 1937); Chapultepec: Didelphis mar-
supialis (Gutiérrez-Fuster 1966). ESTADO DE MÉXICO: ND: Didelphis sp. (García-
Prieto et al. 2012). HIDALGO: Tasquillo: Didelphis sp. (Caballero 1937). JALISCO: 
Chamela: Didelphis marsupialis (García-Prieto et al. 2012). MORELOS: Reserva Estatal 
Sierra de Monte Negro: Didelphis virginiana (Slava-Araujo 2005). NUEVO LEÓN: San 
Nicolás de los Garza: Didelphis virginiana (García-Prieto et al. 2012). VERACRUZ: Los 
Tuxtlas: Didelphis marsupialis, Didelphis virginiana, Philander opossum (Cañeda-Guzmán 
1997); ND: Didelphis marsupialis (Flores-Barroeta 1957).

Remarks. We identify these nematodes according to the re-description made by 
Adnet et al. (2009), who established the number of caudal papillae (ten pairs of but-
ton-like papillae, symmetrically ventro-laterally located), as well as the single median 
papilla at the anterior cloacal lip and four pairs of post-cloacal papillae, as diagnostic 
traits of this species.

Family Gnathostomatidae Railliet, 1895

Gnathostoma turgidum Stossich, 1902

Site of infection. Stomach (adult; larvae); liver (sub-adult).
Present records. CHIAPAS: Arriaga†: Didelphis sp. COLIMA: Colima†: Didelphis 

virginiana. OAXACA: Soyaltepec†: Didelphis virginiana. TABASCO: Teapa†: Didel-
phis marsupialis. VERACRUZ: Tlacotalpan: Didelphis virginiana.

Specimens deposited. CNHE 8979–86, 9548–9549.
Previous records in Mexico. CHIAPAS: Jaltenengo: Didelphis marsupialis (Ca-

ballero 1958). COLIMA: Laguna de Amela: Didelphis virginiana (García-Márquez 
2005). GUERRERO: Laguna de Tres Palos: Didelphis virginiana (Monet-Men-
doza et al. 2005). JALISCO: Carretera Juntas-Palmas (Puerto Vallarta): Didelphis 
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virginiana (Monet-Mendoza et al. 2005); Chamela: Didelphis virginiana (see Lam-
othe-Argumedo et al. 1998). MORELOS: Valle de Amilcingo: Didelphis virginiana 
(Mosqueda-Cabrera 2003). OAXACA: Temascal: Philander opossum (Almeyda-Arti-
gas et al. 2010), Didelphis marsupialis (Almeyda-Artigas et al. 2000, Oceguera-Figuer-
oa 2002, Mosqueda-Cabrera 2003), Didelphis virginiana (Lamothe-Argumedo et al. 
1998, Almeyda-Artigas et al. 2000, Mosqueda-Cabrera 2003). SINALOA: Tecualilla: 
Didelphis virginiana (Nawa et al. 2009, Díaz-Camacho et al. 2009). TABASCO: 
Rancho Mendoza Llergo: Didelphis marsupialis (León-Règagnon et al. 2005); Jardín 
Botánico de la UJAT, Oriente Segunda Sección, Ranchería El Limón, Ranchería 
Emiliano Zapata, Ranchería José María Pino Suárez, Ranchería La Palma: Didelphis 
marsupialis (Gallegos-Torres 2003). VERACRUZ: Laguna Los Vila, Laguna Novil-
lera: Didelphis virginiana (León-Règagnon et al. 2005); Tlacotalpan: Didelphis vir-
giniana (Almeyda-Artigas et al. 2000, Pérez-Álvarez et al. 2008), Didelphis marsupialis 
(Pérez-Álvarez et al. 2008).

Remarks. The presence of numerous points on the posterior end of cuticular 
spines at esophagus-intestine junction level, the body size, and the lack of spines in the 
posterior region of body, constitutes the diagnostic traits of this species in accordance 
with Bertoni-Ruiz et al. (2011).

Family Gongylonematidae Hall, 1916

Gongylonema sp.

Site of infection. Stomach. 
Present records. CHIAPAS: Tapachula†: Didelphis virginiana.
Specimens deposited. CNHE 8970.
Remarks. Two species of the genus Gongylonema are distributed in Mexican didel-

phids: Gongylonema mexicanum (in Chiapas and Veracruz) and Gongylonema pulchrum 
(in Chiapas) (García-Prieto et al. 2012). The specific identification of our specimen 
was not possible because we collected only one female.

Family Physalopteridae Railliet, 1893

Turgida turgida Rudolphi, 1819

Site of infection. Stomach. 
Present records. CAMPECHE: Escárcega†: Didelphis marsupialis, Didelphis vir-

giniana. CHIAPAS: Arriaga†: Didelphis sp.; Tapachula†: Didelphis sp.; Didelphis mar-
supialis. COLIMA: Colima: Didelphis virginiana. DISTRITO FEDERAL: Pedregal 
de San Ángel: Didelphis virginiana. GUANAJUATO: Irapuato†: Didelphis virginiana. 
HIDALGO: Tianguistengo†: Didelphis virginiana. OAXACA: Soyaltepec†: Didelphis 
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virginiana. PUEBLA: Coapan†: Didelphis virginiana. TABASCO: Teapa: Didelphis 
marsupialis; Villahermosa: Didelphis virginiana. VERACRUZ: Los Tuxtlas: Didelphis 
marsupialis, Didelphis virginiana; Tlacotalpan†: Didelphis marsupialis, Didelphis vir-
giniana, Philander opossum.

Specimens deposited. CNHE 9018–23, 9025–36, 9541–9543.
Previous records in Mexico. CHIAPAS: Motozintla: Didelphis sp. (Caballero and 

Zerecero 1944, 388); Tonalá: Philander opossum (García-Prieto et al. 2012). COLI-
MA: Colima: Didelphis virginiana (Monet-Mendoza et al. 2005); Comala: Didelphis 
virginiana (Monet-Mendoza et al. 2005), Didelphis marsupialis (García-Prieto et al. 
2012); Dos Amates: Didelphis virginiana (Monet-Mendoza et al. 2005); La Esperanza: 
Didelphis marsupialis (Miyazaki et al. 1980); Madrid: Didelphis marsupialis (Miyazaki 
et al. 1980), Didelphis virginiana (Monet-Mendoza et al. 2005); ND: Didelphis vir-
giniana (Lamothe et al. 1981). DISTRITO FEDERAL: ND: Didelphis sp. (Cabal-
lero 1937), Didelphis marsupialis (Monsivais-Aguilar 1958); Pedregal de San Ángel: 
Didelphis virginiana (Pacheco-Coronel 2010); Chapultepec: Didelphis marsupialis 
(Gutiérrez-Fuster 1966). ESTADO DE MÉXICO: ND: Didelphis sp. (García-Prieto 
et al. 2012): Tequesquinahuac: Didelphis virginiana (Monet-Mendoza et al. 2005). 
GUERRERO: Carretera Coyuquilla-Zihuatanejo, Coyuquilla: Didelphis virginiana 
(Monet-Mendoza et al. 2005); Carretera Aeropuerto-Ixtapa: Didelphis virginiana 
(García-Prieto et al. 2012); Taxco El Viejo: Didelphis virginiana (Monet-Mendoza 
et al. 2005). HIDALGO: Tasquillo: Didelphis sp. (Caballero 1937). JALISCO: Cha-
mela: Didelphis marsupialis (García-Prieto et al. 2012). MICHOACÁN: El Hortigal: 
Didelphis virginiana (Monet-Mendoza et al. 2005). MORELOS: Reserva Estatal Sierra 
de Monte Negro: Didelphis virginiana (Eslava-Araujo 2005). NAYARIT: Peñitas: Di-
delphis virginiana (Monet-Mendoza et al. 2005). NUEVO LEÓN: Marín, Monterrey: 
Didelphis marsupialis (García-Prieto et al. 2012). OAXACA: Dominguillo: Didelphis 
marsupialis (see Monet-Mendoza et al. 2005); Nizanda: Didelphis virginiana (Monet-
Mendoza et al. 2005). VERACRUZ: Los Tuxtlas: Didelphis marsupialis, Didelphis vir-
giniana, Philander opossum (Cañeda-Guzmán 1997); Medellín: Didelphis marsupialis 
(Caballero-Deloya 1969).

Remarks. These specimens were identified based on the re-description of this spe-
cies (Matey et al. 2001). Its diagnostic traits are: the presence of 2 spongelike areas on 
the inner side of each pseudolabia, and the number of caudal papillae (22).

Family Trichuridae Railliet, 1915

Trichuris didelphis Babero, 1960

Site of infection. Caecum. 
Present records. CAMPECHE: Escárcega†: Didelphis virginiana. CHIAPAS: 

Arriaga†: Didelphis sp. COLIMA: Colima†: Didelphis virginiana. HIDALGO: Tian-
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guistengo†: Didelphis virginiana. MORELOS: Tepoztlán†: Didelphis virginiana. YU-
CATÁN: Mérida†: Didelphis virginiana; Tzucacab†: Didelphis marsupialis.

Specimens deposited. CNHE 8974–78, 9550–9553.
Previous records in Mexico. VERACRUZ: Los Tuxtlas: Didelphis marsupialis, 

Didelphis virginiana, Philander opossum (Cañeda-Guzmán 1997).
Remarks. Our material was identified based on the original description (Babero 

1960). This species is characterised by the size of the spicule (0.47–0.6 mm), by hav-
ing a spiny sheath, by the size of mature eggs (0.068 × 0.032 mm) and the posterior 
position of the vulva.

Capillariinae gen sp.

Site of infection. Lungs.
Present records. CAMPECHE: Escárcega: Didelphis marsupialis*, Didelphis virginiana*
Specimens deposited. CNHE 9031–2.
Remarks. Identification was not possible because only eggs were obtained.

Family Viannaiidae Neveu-Lemaire, 1944

Viannaia viannai Travassos, 1914

Site of infection. Intestine. 
Present records. CAMPECHE: Escárcega†: Didelphis virginiana. CHIAPAS: Ar-

riaga†: Didelphis virginiana, Didelphis marsupialis*. COLIMA: Colima†: Didelphis vir-
giniana. OAXACA: Soyaltepec†: Didelphis virginiana. PUEBLA: Coapan†: Didelphis 
virginiana. TABASCO: Teapa†: Didelphis marsupialis; Villahermosa†: Didelphis virgin-
iana. VERACRUZ: San Andrés Tuxtla†: Didelphis virginiana, Didelphis marsupialis; 
Tlacotalpan†: Didelphis marsupialis, Philander opossum*.

Specimens deposited. CNHE 8988–98; 9025–30, 9544–9547.
Previous records in Mexico. GUERRERO: Taxco El Viejo: Didelphis virginiana 

(Monet-Mendoza et al. 2005).
Remarks. Our specimens were identified following Guerrero (1985). The syn-

lophe of Viannaia viannai at mid-body has 3 ventral ridges orientated to left, short 
spicules (0.133-0.141 mm) and bursal ray arrangement 2-1-2 type.

Travassostrongylus sp.

Site of infection. Intestine (Adult). 
Present records. CHIAPAS: Arriaga†: Didelphis sp.
Specimens deposited. CNHE 8987.
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Remarks. To date, 12 species of the genus Travassostrongylus have been described, 
all parasitizing New World marsupials; Travassostrongylus orloffi Travassos, 1935 is 
the only species of this genus recorded in Mexico as parasite of Didelphis marsupialis; 
however, the finding of only 8 females make species identification difficult, because 
taxonomy of this group is based on male characteristics (Scheibel et al. 2014).

Discussion

As a result of this study, we reported 66 new locality records, 9 new host records, 
and added one species to the composition of the helminth fauna of the opossums in 
Mexico: the trematode B. didelphus parasitizing D. virginiana, which had not been 
recorded in this country (see García-Prieto et al. 2012). A total of 21 helminth taxa 
were obtained from the 3 opossums species analyzed (6 trematodes, 2 cestodes, 10 
nematodes and 3 acanthocephalans), all in adult stage, with exception of the larvae 
of G. turgidum collected during their migration through the liver of the hosts. The 
richest helminth fauna among the 3 host species was recorded in D. virginiana, (para-
sitized by 17 species), followed by D. marsupialis (11 species) and P. opossum (8 spe-
cies). The digestive tract had the highest number of helminth species (12 intestinals, 
2 in gall-bladder, 2 in caeca, and 3 in stomach); only 2 of the 21 taxa, D. hayesi and 
Capillariinae gen. sp. were found in another site of infection (lungs). The geographic 
distribution of the helminth species was heterogeneous. The nematode C. tentaculata 
was the only species found in all localities. Other helminth species were collected from 
7 (T. didelphis), 8 (R. coronatus) and 9 (V. viannai) localities; however, most taxa (12) 
were found in only one locality.

These data bring the number of taxa parasitizing D. virginiana, D. marsupialis, and 
P. opossum to 37, 21 and 20, respectively (García-Prieto et al. 2012). In this work we 
sampled in 9 previously unstudied localities; nevertheless, 47.2%, 52.4% and 40% of the 
taxa collected were reported previously from the Virginia opossum, Black-eared opos-
sum and Gray four-eyed opossum, respectively. These species are typical of didelphids in 
other parts of the Americas (see Alden 1995; Corrêa Gomes et al. 2003; Haverskot and 
Gardner 2008; Bertoni-Ruiz et al. 2011; Richardson et al. 2014), conforming a group 
basically represented by the trematode R. coronatus, the acanthocephalan O. microcepha-
lus and the nematodes C. tentaculata, G. turgidum, and T. turgida; these species have 
been recorded associated to any of the three opossum species in 7,10,15, 9, and 17 Mexi-
can states, respectively. In states where the 3 host species are distributed sympatrically, 
O. microcephalus and R. coronatus are the species more frequently shared between them. 
On the other hand, the most restricted geographic areas are presented by the trematodes 
A. caudalitestis, B. didelphus, and P. magnacirrus, the acanthocephalan O. luehei, and the 
nematodes Gongylonema sp., and Travassostrongylus sp., which are present exclusively 
in one locality. In total, the records of this group of mammals come from 20 of the 32 
states of the Mexican Republic; however, the geographic information is asymmetrical, 
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because most of the samplings were made in the state of Veracruz (13 sites). Other states, 
as Campeche and Quintana Roo, have been sampled once. Moreover, most of the species 
that have been found parasitizing these didelphid species represent point locality records 
in only one study about its parasites cover states or regions, particularly Los Tuxtlas, Ve-
racruz. However, the host’s collections were made along 13 years, in different year season 
and with a very distinct sample size (see Cañeda-Guzmán 1997).

Considering only the 27 nominal helminth species recorded to date, the 3 host 
species shared 12 worm species along the sampled sites in Mexico; 8 were exclusively 
found in D. virginiana, and 2 are specialist to P. opossum. The cestode T. didelphidis 
and the acanthocephalan O. luehei are shared by the 2 species of the genus Didelphis 
but not by P. opossum; the Virginia opossum and the Grey four-eyed opossum shared 
the digenean D. proloba and the nematode A. raillieti, whereas D. marsupialis and P. 
opossum shared only P. magnacirrus. The helminth fauna of these hosts throughout 
their range is composed by one group of 20 specialist species, and by P. mexicanus, O. 
microcephalus, O. luehei, P. gethi, A. raillieti, D. longispiculata, and T. minuta that act 
as generalist species. Accidental species have not been reported in any of the samples 
carried out to date in Mexico. At a local scale, both phenomena had been also observed 
in marsupials of French Guiana (Jiménez et al. 2011; Byles et al. 2013).

The structuring factor of the helminth fauna in the three didelphid species is the 
diet; most of the helminth species infect these host species through ingestion of eggs, 
larvae or intermediate hosts. Fifteen of the 27 named helminth species have indirect 
patterns of transmission (T. didelphidis, B. didelphus, B. virginiana, D. proloba, A. cau-
dalitestis, P. mexicanus, O. microcephalus, P. gethi, O. luehei, P. nickoli, G. turgidum, T. 
turgida, G. mexicanum, D. longispiculata, and D. hayesi), five are transmitted directly 
by eggs ingestion (A. raillieti, C. americana, C. tentaculata, T. didelphis, T. minuta) and 
for P. magnacirrus, R. baculifer, R. coronatus, R. macracanthus, R. caballeroi, V. didelphis 
and V. viannai, the life cycle is unknown (Table 2). This result is in agreement with 
the generalist lifestyles and diets of the three species of opossums (Krause and Krause 
2006), that exposed them to the same parasite species; local differences in composition 
and abundance of helminth species could be related to local availability of parasites (or 
their intermediate hosts), as well as to the compatibility among host and helminth spe-
cies, as has been showed by Cañeda-Guzmán (1997) and Jiménez et al. (2011).

The data obtained in this study came from 68 opossums collected from 18 locali-
ties (nine not previously sampled for helminths); however, the helminth fauna of each 
didelphid species showed a stable taxonomic composition with respect to previously 
sampled sites. Only one species of trematode not previously found in this group of 
hosts in the country was added to their parasitological record as results of our samples. 
In spite of the reduced scope of our samplings, this situation suggests that the rate 
of accumulation of helminth species in the inventory of the 3 species of terrestrial 
marsupials distributed in the Neotropical portion of Mexico included in this study is 
decreasing; however, new samplings in the Nearctic portion of this country will prob-
ably increase the richness of the helminthological inventory of this group of mammals.



Karla Acosta-Virgen et al.  /  ZooKeys 511: 132–152 (2015)146

Acknowledgements

To families Medina-Castillo in Agua Fría, Hernández in Tapachula, Chiapas and Da-
vid Osorio, Samantha Contreras, Uriel Garduño, Sara Ramírez and Manuel Servín 
for field assistance. Virginia León, Luis J. García, Serapio López, Sergio Guillén and 
Rosamond Coates, for support in collection sites; to Gerardo Pérez Ponce de León 
who kindly facilitated permitting for specimens collection. To Lázaro Guevara for his 
assistance in the elaboration of map. To Elba Jaskowiak by her assistance in the English 
language edition; Georgina Ortega-Leite provided us important bibliographic refer-
ences. We also thank Alejandro Oceguera Figueroa for allowing us to deposit voucher 
specimens at the CNHE. To Programa de Apoyo a Proyectos de Investigación e Inno-
vación Tecnológica (PAPIIT-UNAM) IN220113 by financial support. JLC thanks to 
CONACyT for the scholarship received to complete his PhD studies within Posgrado 
en Ciencias Biológicas, UNAM.

References

Adnet FAO, Anjos DHS, Menezes-Oliveira A, Lanfredi RM (2009) Further description of 
Cruzia tentaculata (Rudolphi, 1819) Travassos, 1917 (Nematoda: Cruzidae) by light and 
scanning electron microscopy. Parasitological Research 104: 1207–1211. doi: 10.1007/
s00436-008-1316-6

Alden KJ (1995) Helminths of the opossum, Didelphis virginiana, in southern Illinois, with 
a compilation of all helminths reported from this host in North America. Journal of the 

Table 2. Life cycles of the helminth species collected in the present study.

Phylum Taxa Cycle/ Intermediate host Reference
Platyhelminthes

Trematoda

Amphimerus spp. Heteroxenous/fish Yamaguti (1975)‡

Brachylaima spp. Heteroxenous/snail Yamaguti (1975)‡

Philandrophilus magnacirrus Unknown
Rhopalias spp. Unknown

Cestoda Thaumasioscolex didelphidis Heteroxenous/crustaceans Scholz (1999)‡

Acanthocephala Oligacanthorhynchus microcephalus Heteroxenous/millipede Richardson (2006)
Oncicola luehei Heteroxenous/insects, crustaceans Kennedy (2006)

Porrorchis nickoli Heteroxenous/insects, crustaceans Kennedy (2006)
Nematoda Aspidodera raillieti Monoxenous/eggs ingestion Jiménez et al. (2011)

Cruzia sp. Monoxenous/eggs ingestion Anderson (2000)
Didelphostrongylus hayesi Heteroxenous/snails Prestwood (1976)

Gnathostoma sp. Heteroxenous/copepods Kifune et al. (2004)
Gongylonema sp. Heteroxenous/insects Anderson (2000)
Turgida turgida Heteroxenous/insects Anderson (2000)
Trichuris spp. Monoxenous/eggs ingestion Anderson (2000)
Viannaia spp. Unknown

‡Particular life cycle unknown; data obtained at supra-specific level.

http://dx.doi.org/10.1007/s00436-008-1316-6
http://dx.doi.org/10.1007/s00436-008-1316-6


Helminths of three species of opossums (Mammalia, Didelphidae) from Mexico 147

Helminthological Society of Washington 62: 197–208. http://bionames.org/bionames-
archive/issn/1049-233X/62/197.pdf

Almeyda-Artigas RJ, Bargues MD, Mas-Coma S (2000) ITS-2 rDNA sequencing of Gnathos-
toma species (Nematoda) and elucidation of the species causing human Gnathostomiasis in 
the Americas. Journal of Parasitology 83: 537–544. doi: 10.2307/3284869

Almeyda-Artigas RJ, Mosqueda-Cabrera MA, Sánchez-Núñez E (2010) Precocity of Gnathos-
toma turgidum in naturally infected four-eyed opossum Philander opossum pallidus from 
Temascal, Oaxaca, Mexico. Parasitology Reserarch 106: 439–443. doi: 10.1007/s00436-
009-1682-8

Anderson RC (2000) Nematode Parasites of Vertebrates. Their Development and Transmis-
sion. CABI Publishing, Wallingford, UK, 650 pp. doi: 10.1079/9780851994215.0000

Arcangeli-Álvarez J (2010) Comparación molecular de dos especies de tlacuache: Didelphis 
virginiana y Didelphis marsupialis (Mammalia: Didelphiomorphia). Masther’s thesis, Uni-
versidad Nacional Autónoma de México, México D.F.

Babero BB (1960) Further studies on helminthes of the opossum, Didelphis virginiana, with 
a description of a new species from this host. Journal of Parasitology 46: 455–463. doi: 
10.2307/3275138

Bertoni-Ruiz F, Lamothe-Argumedo R, García-Prieto L, Osorio-Sarabia D, León-Régagnon 
V (2011) Systematics of the genus Gnathostoma (Nematoda: Gnathostomatidae) in the 
Americas. Revista Mexicana de Biodiversidad 82: 453–464. http://www.ibiologia.unam.
mx/barra/publicaciones/revista_82_2/8_638.pdf

Braun M (1901) Zur Kenntnis der Säugetiere. Zoologische Jahrbuecher Systematik 14: 311–348.
Brooks DR, McLennan DA (2003) Parascript: Parasites and the Language of Evolution. Smith-

sonian Institution Press, Washington, 448 pp.
Byles B, Catzeflis F, Scheibel RP, Jiménez FA (2013) Gastrointestinal Helminths of Two Species 

of Mouse Opossums (Marmosa demerarae and Marmosa murina) from French Guiana. 
Comparative Parasitology 80(2): 210–216. doi: 10.1654/4621.1

Caballero CE (1937) Nematodos de algunos vertebrados del Valle del Mezquital, Hgo. Anales 
del Instituto de Biología, Universidad Nacional Autónoma de México, Serie Zoología 8: 
189–200.

Caballero CE (1946) Estudios helmintológicos de la región oncocercosa de México y de la 
República de Guatemala. Trematoda II. Presencia de Paragonimus en reservorios naturales 
y descripción de un nuevo género. Anales del Instituto de Biología, Universidad Nacional 
Autónoma de México, Serie Zoología 17: 137–165.

Caballero CE (1958) Estudios helmintológicos de la región oncocercosa de México y de la 
República de Guatemala. Nematoda 10a Parte. Anales de la Escuela Nacional de Ciencias 
Biológicas 9: 61–76.

Caballero CE, Zerecero C (1944) Estudios helmintológicos de la región oncocercosa de México 
y de la República de Guatemala. Nematoda. 2a Parte. Anales del Instituto de Biología, 
Universidad Nacional Autónoma de México, Serie Zoología 15: 389–407.

Caballero CE, Bravo-Hollis M, Zerecero C (1944) Estudios helmintológicos de la región on-
cocercosa de México y de la República de Guatemala. Trematoda I. Anales del Instituto de 
Biología, Universidad Nacional Autónoma de México, Serie Zoología 15: 59–72.

http://bionames.org/bionames-archive/issn/1049-233X/62/197.pdf
http://bionames.org/bionames-archive/issn/1049-233X/62/197.pdf
http://dx.doi.org/10.2307/3284869
http://dx.doi.org/10.1007/s00436-009-1682-8
http://dx.doi.org/10.1007/s00436-009-1682-8
http://dx.doi.org/10.1079/9780851994215.0000
http://dx.doi.org/10.2307/3275138
http://dx.doi.org/10.2307/3275138
http://www.ibiologia.unam.mx/barra/publicaciones/revista_82_2/8_638.pdf
http://www.ibiologia.unam.mx/barra/publicaciones/revista_82_2/8_638.pdf
http://dx.doi.org/10.1654/4621.1


Karla Acosta-Virgen et al.  /  ZooKeys 511: 132–152 (2015)148

Caballero CE, Grocott RG, Zerecero C (1952) Helmintos de la República de Panamá IV. 
Redescripción de algunas formas de trematodos ya conocidos y descripción de una especie 
nueva de Amphimerus. Anales del Instituto de Biología, Universidad Nacional Autónoma 
de México, Serie Zoología 23: 181–201.

Caballero-Deloya J (1960) Estudio monográfico de algunos nematodos parásitos de vertebrados 
de México. Bachelor’s thesis, Universidad Nacional Autónoma de México, México D.F.

Cañeda-Guzmán C (1997) Parásitos de tres especies de marsupiales de la Estación “Los Tuxt-
las” y algunas zonas cercanas, Veracruz, México. Bachelor’s thesis, Universidad Nacional 
Autónoma de México, México D.F.

Cañeda-Guzmán C, de Chambrier A, Scholz T (2001) Thaumasioscolex didelphidis n. gen., n. 
sp., (Eucestoda: Proteocephalidae) from the black-eared opossum Didelphis marsupialis 
from Mexico, the first Proteocephalidean tapeworm from a mammal. Journal of Parasitol-
ogy 87: 639–646. doi: 10.1645/0022-3395(2001)087[0639:TDNGNS]2.0.CO;2

Cervantes FA, Arcangeli-Álvarez J, Hortelano-Moncada Y, Borisenko AV (2010) DNA bar-
codes effectively identify the morphologically similar Common Opossum (Didelphis mar-
supialis) and Virginia Opossum (Didelphis virginiana) from areas of sympatry in Mexico. 
Mithocondrial DNA 21: 44–50. doi: 10.3109/19401736.2010.538051

Chagas-Moutinho VA, Oliveira-Menezes A, Cárdenas MQ, Lanfredi RM (2007) Further 
description of Aspidodera raillieti (Nematoda: Aspidoderidae) from Didelphis marsupialis 
(Mammalia: Didelphidae) by light and scanning electron microscopy. Parasitology Re-
search 101: 1331–1336. doi: 10.1007/s00436-007-0641-5

Chandler AC (1932) Remarks on the helminth parasites of the opossum (Didelphis virginiana) 
in Southeast Texas, with descriptions of four new species. Proceedings of the United States 
National Museum 81: 1–15. doi: 10.5479/si.00963801.81-2939.1

Cholodkovsky L (1902) Contibution a la connaissence des tenias de ruminants. Archives di 
Parasitologie 6: 43–148.

Corrêa-Gomes D, Pereira da Cruz R, Julio Vicente J, Magalhaes Pinto R (2003) Nematode 
parasites of marsupials and small rodents from the Brazilian Atlantic Forest in the State of 
Rio de Janeiro, Brazil. Revista Brasileira de Zoologia 20: 699–707. doi: 10.1590/S0101-
81752003000400024

Díaz-Camacho SP, Willms K, Rendón-Maldonado JG, De la Cruz-Otero MC, Delgado-Var-
gas F, Robert L, Antuna S, León-Règagnon V, Nawa Y (2009) Discovery of an endemic 
area of Gnathostoma turgidum infection among opossums, Didelphis virginiana, in Mexico. 
Journal of Parasitology 95: 617–622. doi: 10.1645/GE-1871.1

Eslava-Araujo AG (2005) Helmintos en la mastofauna silvestre de la Sierra de Monte Ne-
gro, Morelos, México. Bachelor’s thesis, Universidad Autónoma del Estado de Morelos, 
Mexico, Morelos, México.

Flores-Barroeta L (1957) Nemátodos de Aves y Mamíferos. Revista Ibérica de Parasi-
tología 17: 277–296. http://bibliotecavirtual.ranf.com/es/catalogo_imagenes/grupo.
cmd?path=1001091

Gallegos-Torres F (2003) Estudio de algunos aspectos del ciclo de vida de Gnathostoma turgidum 
Stossich, 1902 (Nematoda: Gnathostomatidae) en algunas localidades del estado de Tabasco. 
Bachelor’s thesis, Universidad Juárez Autónoma de Tabasco, México, Tabasco, México.

http://dx.doi.org/10.1645/0022-3395(2001)087%5B0639:TDNGNS%5D2.0.CO;2
http://dx.doi.org/10.3109/19401736.2010.538051
http://dx.doi.org/10.1007/s00436-007-0641-5
http://dx.doi.org/10.5479/si.00963801.81-2939.1
http://dx.doi.org/10.1590/S0101-81752003000400024
http://dx.doi.org/10.1590/S0101-81752003000400024
http://dx.doi.org/10.1645/GE-1871.1
http://bibliotecavirtual.ranf.com/es/catalogo_imagenes/grupo.cmd?path=1001091
http://bibliotecavirtual.ranf.com/es/catalogo_imagenes/grupo.cmd?path=1001091


Helminths of three species of opossums (Mammalia, Didelphidae) from Mexico 149

García-Márquez LJ (2005) Estudio de la Gnatostomiasis en el Estado de Colima, México. Ph. 
D. thesis, Universidad de Colima, Mexico, Colima, México.

García-Prieto L, Falcón-Ordaz J, Guzmán-Cornejo C (2012) Helminth parasites of wild Mexi-
can mammals: list of species, host and geographical records. Zootaxa 3290: 1–92.

García-Prieto L, García-Varela M, Mendoza-Garfias B, Pérez-Ponce de León G (2010) Check-
list of the Acanthocephala in wildlife vertebrates of Mexico. Zootaxa 2419: 1–50.

García-Varela M, Pérez-Ponce de León G, De la Torre P, Cummings MP, Sarma S, Laclette JP 
(2000) Phylogenetic relationships of Acanthocephala based on analysis of 18S Ribosomal RNA 
gene sequences. Journal of Molecular Evolution 50: 532–540. doi: 10.1007/s002390010056

Gegenbaur C (1859) Gundrzüge der vergleichenden Anatomie. W. Engelmann, Leipzig, Germany.
Golvan YJ (1960) Le phylum des Acanthocephala. Troisième note. La classe des Palaeacantho-

cephala (Meyer, 1931) (à suivre) part 2. Annales de Parasitologie Humaine et Comparée 
35: 138–165.

Guerrero R (1985) Trichostrongyloidea parásitos de mamíferos silvestres de Venezuela. II Re-
visión del género Viannaia Travassos, 1914. Memoria de la Sociedad de Ciencias Naturales 
La Salle 124: 9–47. doi: 10.1590/S0101-81752003000400024

Gutiérrez-Fuster I (1966) Estudio de helmintos parásitos de algunos animales del Parque Zo-
ológico de Chapultepec, D.F., México. Bachelor’s thesis, Universidad Nacional Autónoma 
de México, Mexico, D.F.

Hall MC (1916) Nematode parasite of mammals of the orders Rodentia, Lagomorpha and 
Hyracoidea. Proceedings of the United States National Museum 50: 1–258. doi: 10.5479/
si.00963801.50-2131.1

Haverkost T, Gardner SL (2008) A review of species in the genus Rhopalias (Rudolphi, 1819). 
Journal of Parasitology 94: 716–726. doi: 10.1645/GE-1423.1.

Jiménez FA, Gardner SL, Catzeflis F (2011) Structure of parasite component communities 
of didelphid marsupials: insight from a comparative study. Journal of Parasitology 97: 
779–787. doi: 10.1645/GE-2711.1

Jiménez-Ruiz FA, Gardner SL, Varela-Stokes AS (2006) Aspidoderidae from North America, 
with the description of a new species of Aspidodera (Nematoda: Heterakoidea). Journal of 
Parasitology 92: 847–854. doi: 10.1645/GE-735R.1

Kennedy CR (2006) Ecology of the Acanthocephala. Cambridge University Press, Cambridge, 
249 pp. doi: 10.1017/CBO9780511541902

Kifune T, Uyema N (1982) Report of the Fukuoka University Scientific Expedition to Peru, 
1976. Part 3. Taxonomical studies on trematodes from marsupials and rodents with re-
cords of two crabs. Medical Bulletin of Fukuoka University 9: 241–256.

Kingston N, Tay J (1968) Rhopalias macracanthus y Rhopalias coronatus en Didelphis marsu-
pialis. Anales del Instituto de Biología, Universidad Nacional Autónoma de México, Serie 
Zoología 39: 167–168.

Krause JW, Krause AW (2006) The opossum: Its amazing history. University of Missouri, 
Columbia, Missouri, 87 pp. https://web.missouri.edu/~krausew/Histology/Home_files/
opossum.pdf

La Rue RG (1911) A revision of the cestode family Proteocephalidae. Zoologischer Anzeiger 
38: 473–482. http://biostor.org/reference/102550

http://dx.doi.org/10.1007/s002390010056
http://dx.doi.org/10.1590/S0101-81752003000400024
http://dx.doi.org/10.5479/si.00963801.50-2131.1
http://dx.doi.org/10.5479/si.00963801.50-2131.1
http://dx.doi.org/10.1645/GE-1423.1
http://dx.doi.org/10.1645/GE-2711.1
http://dx.doi.org/10.1645/GE-735R.1
http://dx.doi.org/10.1017/CBO9780511541902
https://web.missouri.edu/~krausew/Histology/Home_files/opossum.pdf
https://web.missouri.edu/~krausew/Histology/Home_files/opossum.pdf
http://biostor.org/reference/102550


Karla Acosta-Virgen et al.  /  ZooKeys 511: 132–152 (2015)150

Lamothe-Argumedo R (1978) Trematodos de mamíferos I. Redescripción de Rhopalias macra-
canthus Chandler, 1932 y algunas consideraciones sobre el género. Anales del Instituto de 
Biología, Universidad Nacional Autónoma de México, Serie Zoología 49: 25–34.

Lamothe-Argumedo R (1997) Manual de técnicas para preparar y estudiar los parásitos de 
animales silvestres. A.G.T. Editor, México D.F., 43 pp.

Lamothe-Argumedo R, Pineda-López R, Meave-Gallégos O (1981) Infección natural de Para-
gonimus mexicanus en Didelphis virginiana californica en Colima, México. Anales del Insti-
tuto de Biología, Universidad Nacional Autónoma de México, Serie Zoología 52: 45–50.

Lamothe-Argumedo R, Akahane H, Osorio-Sarabia D, García-Prieto L (1998) Hallazgo de 
Gnathostoma turgidum en Didelphis virginiana de Temascal, Oaxaca, México. Anales del 
Instituto de Biología, Universidad Nacional Autónoma de México, Serie Zoología 69: 
225–229. http://www.redalyc.org/articulo.oa?id=45869207

Lane C (1914) Suckered round-worms from India and Ceylon. Indian Journal of Medical 
Research 2: 655–669.

León-Règagnon V, Osorio-Sarabia D, García-Prieto L, Lamothe-Argumedo R, Bertoni-Ruiz 
F, Oceguera-Figueroa A (2005) New host records of the nematode Gnathostoma sp. in 
Mexico. Parasitology International 54: 51–53. doi: 10.1016/j.parint.2004.10.001

Looss A (1899) Weitere Beiträge zur Kenntnis der Trematodenfauna Aegyptens, zugleich Ver-
such einer natürlichen Gliederung des Genus Distomum Retzius. Zoologische Jahrbücher 
12: 521–784.

López-Caballero J, Mata-López R, García-Varela M, Pérez-Ponce de León G (in press) Genetic 
variation of Oligacanthorhynchus microcephalus (Acanthocephala: Archiacanthocephala: 
Oligacanthorhynchidae), parasite of three species of opossums (Mammalia: Didelphidae) 
across central and southeastern Mexico. Comparative Parasitology 82.

Matey VE, Kuperman BI, Kinsella JM (2001) Scanning electron microscopy of Tur-
gida turgida (Nematoda: Spiruroidea), parasite of the Virginia opossum, Didelphis 
virginiana, from Southern California. Journal of Parasitology 87: 1199–1202. doi: 
10.1645/0022-3395(2001)087[1199:SEMOTT]2.0.CO;2

Mehra HR (1935) New trematodes of the family Lecithodendriidae Odhner, 1911, with a 
discussion of the classification of the family. Proceedings of the Academy of Sciences 5: 
99–121.

Mena-Romero G (1981) Trematodos de algunos mamíferos silvestres de los Estados de Nuevo 
León y Tamaulipas, México. Bachelor’s thesis, Universidad Autónoma de Nuevo León, 
Nuevo León, México.

Miyazaki I, Kifune T, Lamothe-Argumedo R (1980) Taxonomical and biological studies on 
the lung flukes of Central America. Occasional Publications Fukuoka University 2: 1–28.

Monet-Mendoza A, Osorio-Sarabia D, García-Prieto L (2005) Helminths of the Virginia 
Opossum Didelphis virginiana (Mammalia: Didelphidae) in Mexico. Journal of Parasitol-
ogy 91: 213–219. doi:10.1645/GE-273R

Monsivais-Aguilar G (1958) Estudio sobre algunos trematodos de mamíferos. Bachelor’s thesis, 
Universidad Nacional Autónoma de México, Mexico, Mexico D.F.

Mosqueda-Cabrera MA (2003) Caracterización y diferenciación sistemática de especies mexi-
canas del género Gnathostoma (Nematoda: Spirurida: Gnathostomatoidea) parásitas de 

http://www.redalyc.org/articulo.oa?id=45869207
http://dx.doi.org/10.1016/j.parint.2004.10.001
http://dx.doi.org/10.1645/0022-3395(2001)087%5B1199:SEMOTT%5D2.0.CO;2
http://dx.doi.org/10.1645/0022-3395(2001)087%5B1199:SEMOTT%5D2.0.CO;2
http://dx.doi.org/10.1645/GE-273R


Helminths of three species of opossums (Mammalia, Didelphidae) from Mexico 151

mamíferos carnívoros de la parte baja de la cuenca del Río Papaloapan, Oaxaca-Veracruz. 
Master’s thesis, Universidad Nacional Autónoma de México, Mexico, Mexico D.F.

Nawa Y, Cruz-Otero MC, Zazueta-Ramos ML, Bojórquez-Contreras A, Sicairos-Felix J, Cam-
pista-León S, Torres-Montoya EH, Sánchez-González S, Guzmán-Loreto R, Delgado-
Vargas F, Díaz-Camacho SP (2009) Is Gnathostoma turgidum an annual parasite of opos-
sums? Drastic seasonal changes of infection in Didelphis virginiana in Mexico. Journal of 
Parasitology 95: 908–912. doi: 10.1645/GE-1988.1

Neveu-Lemaire M (1934) Sur la classification des trichostrongylides. Annales de Parasitologie 
Humaine et Comparee 12: 248–252.

Oceguera-Figueroa A (2002) Determinación morfológica y molecular de larvas de Gnathostoma 
sp. (Nematoda: Gnathostomatidae) de peces de consumo humano de diversas localidades de 
México. Bachelor’s thesis, Universidad Nacional Autónoma de México, Mexico, México D.F.

Pacheco-Coronel N (2010) Estudio piloto de la frecuencia de parásitos de mamíferos ferales y 
silvestres de la Reserva Ecológica del Pedregal de San Angel de la UNAM. Master’s thesis, 
Universidad Nacional Autónoma de México, Mexico, México D.F.

Pérez-Álvarez Y, García-Prieto L, Osorio-Sarabia D, Lamothe-Argumedo R, León-Règagnon 
V (2008) Present distribution of the genus Gnathostoma (Nematoda: Gnathostomatidae) 
in Mexico. Zootaxa 1930: 39–55.

Premvati G, Blair TD (1979) Trematode Parasites of the opossum, Didelphis virginiana, from 
Florida. Proceedings of the Helminthological Society of Washington 46: 207–212. http://
bionames.org/bionames-archive/issn/0018-0130/46/207.pdf

Prestwood AK (1976) Didelphostrongylus hayesi gen. et sp. n. (Metastrogyloidea: Filaroididae) 
from the opossum, Didelphis marsupialis. Journal of Parasitology 62: 272–275. http://
www.jstor.org/stable/3279284

Railliet A (1893) Traité de Zoologie médicale et agricole, Fasc. 1. Paris, 736 pp.
Railliet A (1895) Traité de Zoologie médicale et agricole, Paris, 737–1310. doi: 10.5962/bhl.

title.34139
Railliet A (1915) Dioctophymoidea (ord. nom. n.). Recueil de Medicine Veterinaire 92: 1–521.
Richardson DJ, Gardner SL, Allen JW (2014) Redescription of Oligacanthorhynchus micro-

cephalus (Rudolphi, 1819) Schmidt 1972 (syn. Oligacanthorhynchus tortuosa (Leidy, 1850) 
Schmidt 1972) (Acanthocephala: Oligacanthorhynchidae). Comparative Parasitology 81: 
53–60. doi: 10.1654/4673.1

Rudolphi CA (1808) Entozoorum sive vermium intestinalium. Historia Naturalis 1: 1–527.
Rudolphi CA (1819) Entozoorum synopsis cui accedunt mantissa duplex et indices locupletis-

simi. Berolini, 811 pp. doi: 10.5962/bhl.title.9157
Salgado-Maldonado G, Cruz-Reyes A (2002) Porrorchis nickoli n. sp. (Acanthocephala: 

Plagiorhynchidae) from mammals in Southeastern Mexico, first known occurrence 
of Porrorchis in the Western Hemisphere. Journal of Parasitology 88: 146–152. doi: 
10.1645/0022-3395(2002)088[0146:PNNSAP]2.0.CO;2

Scheibel PR, Catzeflis F, Jiménez FA (2014) The relationships of marsupial-dwelling Vian-
naiidae and description of Travassostrongylus scheibelorum sp. n. (Trichostrongylina: Helig-
mosomoidea) from mouse opossums (Didelphidae) from French Guiana. Folia Parasito-
logica 61: 242–254. doi: 10.14411/fp.2014.032

http://dx.doi.org/10.1645/GE-1988.1
http://bionames.org/bionames-archive/issn/0018-0130/46/207.pdf
http://bionames.org/bionames-archive/issn/0018-0130/46/207.pdf
http://www.jstor.org/stable/3279284
http://www.jstor.org/stable/3279284
http://dx.doi.org/10.5962/bhl.title.34139
http://dx.doi.org/10.5962/bhl.title.34139
http://dx.doi.org/10.1654/4673.1
http://dx.doi.org/10.5962/bhl.title.9157
http://dx.doi.org/10.1645/0022-3395(2002)088%5B0146:PNNSAP%5D2.0.CO;2
http://dx.doi.org/10.1645/0022-3395(2002)088%5B0146:PNNSAP%5D2.0.CO;2
http://dx.doi.org/10.14411/fp.2014.032


Karla Acosta-Virgen et al.  /  ZooKeys 511: 132–152 (2015)152

Schmidt GD (1972) Revision of the Class Archiacanthocephala Meyer, 1931 (Phylum Acan-
thocephala), with emphasis on Oligacanthorhynchidae Southwell et MacFie, 1925. Jour-
nal of Parasitology 58: 290–297. doi: 10.2307/3278091

Scholz T (1999) Life cycles of species of Proteocephalus, parasites of fishes in the Palearctic 
Region: a review. Journal of Helminthology 73: 1–19. doi: 10.1017/S0022149X99000013

Skrjabin KI, Shikhobalova NP (1947) Revision of the classification of the Family Heterakidae. 
Trudy Gel´mintologicheskoi Laboratorii, Akademiya Nauk SSSR 58: 719–721.

Stossich M (1902) Sopra alcuni nematode della collezione elmintologica del prof. dott. Cor-
rado Parona. Bolletino dei Musei di Zoologia e Anatomia Comparata della R. Universita 
di Genova 116: 1–16.

Thatcher VE (1970) Some Plagiorchiid Trematodes from Panama and Colombia including 
Philandrophilus magnacirrus n. g., n. sp. from a Marsupial and a Review of Parallopharynx. 
Transactions of the American Microscopical Society 89: 349–354. doi: 10.2307/3224354

Travassos L (1913) Sobre as espécies brasileiras da subfamilia Heterakinae Railliet & Henry, 1912. 
Memorias do Instituto Oswaldo Cruz 5: 271–318. doi: 10.1590/S0074-02761913000300005

Travassos L (1914) Trichostrongylinae brazileiras. Brazilian Medicine 28: 325–327.
Travassos L (1917) Contribuições para o conhecimento da fauna helmintolojica brasileira, VI. 

Revisão dos acantocefalos brazileiros. Parte I. Fam. Gigantorhynchidae Hamann, 1892. 
Memorias do Instituto Oswaldo Cruz 9: 5–62.

Yamaguti S (1975) A synoptical review of life history of digenetic trematodes of vertebrates. 
Keigaku, Tokyo, 590 pp.

http://dx.doi.org/10.2307/3278091
http://dx.doi.org/10.1017/S0022149X99000013
http://dx.doi.org/10.2307/3224354
http://dx.doi.org/10.1590/S0074-02761913000300005

	Helminths of three species of opossums (Mammalia, Didelphidae) from Mexico
	Abstract
	Introduction
	Materials and methods
	Results
	Parasite-Host list

	Discussion
	Acknowledgements
	References

