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a new filaria parasitizing Rhinella marina

(Anura, Bufonidae) in Mexico
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Abstract
A new nematode species, Foleyellides rhinellae sp. nov. (Onchocercidae), is described from specimens found in the body cav-

ity of the cane toad, Rhinella marina (Linnaeus) (Anura, Bufonidae), in the Laguna de Coyuca, Guerrero, in the Pacific slope

of Mexico. The new species differs from the other nine species of Foleyellides by infecting bufonid anurans and by the num-

ber and arrangement of caudal papillae. Other distinguishing feature of the new species is the size of the left spicule (0.16–0.23

long), the smallest recorded among the species included in the genus. Foleyellides rhinellae sp. nov. is the second known species

of the genus recorded from amphibians of Mexico.
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Introduction

The cosmopolitan genus Foleyellides Caballero, 1935 was

erected to accommodate Chandlerella striata Ochoterena and

Caballero, 1932, a parasite of Lithobates montezumae (Baird,

1854) from central Mexico (Ochoterena and Caballero 1932;

Caballero 1935). Since then, the taxonomic status of this genus

has been controvertial; authors as Witenberg and Gerichter

(1944), Lopez-Neyra (1956), Yamaguti (1961), and Anderson

and Bain (1976), considered Foleyellides as synonym of

Foleyella Seurat, 1917, and others as Bain and Prod’hon

(1974) included F. striata in the genus Waltonella Schacher,

1974. However Foleyellides was validated by Sonin (1968),

Schacher and Crans (1973), and Schacher (1975); more 

recently, Esslinger (1986), based on the re-examination of 

syntype specimens of F. striatus, reinstated the genus and 

amended their diagnosis. To date, the validity of Foleyellides
as parasite of anuran amphibians, mainly Ranidae, is accepted

(Gibbons 2010).

During a survey of helminth parasites of amphibians from

the Laguna de Coyuca, Guerrero, Mexico, we found several

male and female specimens of nematodes belonging to the

genus Foleyellides in the body cavity of the cane toad Rhinella
marina (Linnaeus). Their closer examination revealed that

they represent a new species, which is described herein.

Rhinella marina is the richest amphibian host species and the

most widely sampled for helminths in Mexico according to

Pérez-Ponce de León et al. (2011). Their distribution extends

from southern Texas to central Brazil; however, the cane toad

has been introduced to Florida, USA, many Caribbean and Pa-

cific islands, New Guinea, and northeastern Australia (Speare

1990). In Mexico, R.marina occurs in almost every region,

excluding arid zones of Chihuahua, Coahuila, Sonora, San

Luis Potosí, and Jalisco (Flores-Villela 1998).

Materials and Methods

During August, 2010, a total of 66 specimens of R. marina
were caught by hand on the Laguna de Coyuca, Guerrero,

Mexico (18°39´28˝N, 95°40´25˝W). The cane toads were kept

alive until they were examined for the presence of parasites.

Hosts were necropsied, and cavities and internal organs were

examined for the presence of helminth parasites. A total of 18

*Corresponding author: gprieto@ib.unam.mx
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Fig. 1. Foleyellides rhinellae sp. nov., male: A – anterior end, lateral view; male: B – cephalic end, apical view; C – caudal region; D – right
spicule; E – left spicule. Arrow indicates ventral plaque
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Fig. 2. Foleyellides rhinellae sp. nov., female: A – anterior end of gravid specimen, lateral view; B – caudal region, ventral view; 
C – microfilaria
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onchocercid nematodes were obtained; the specimens were

washed in physiological saline, fixed in 4% hot formaldehyde

solution, and then transferred to 70% ethanol for storage. For

light microscopy examination, the nematodes were cleared in

lactophenol. Drawings were made with the aid of a Zeiss

drawing attachment. All measurements are in millimeters un-

less otherwise indicated, as the range followed by the average

± standard deviation in parentheses. The use of ecological

terms related to parasite infection parameters follows Bush 

et al. (1997). The names of amphibians follow Amphibian

Species of the World database (Frost 2013). Type specimens

were deposited in the Colección Nacional de Helmintos

(CNHE), Instituto de Biología de la Universidad Nacional Au-

tónoma de México (UNAM), Mexico City, Mexico.

Results

Family Onchocercidae Leiper, 1911

Subfamily Waltonellinae Bain and Prod’hon, 1974

Foleyellides rhinellae sp. nov. (Fig. 1 and Fig. 2)

General: Male approximately one third length of female; body

extremities gradually attenuated, maximum width at mid-body

region. Cuticle smooth. Lateral alae distinct, low. Cephalic

plate rectangular, approximately twice as much laterally as

dorsoventrally, slightly prominent at lateral margins; 4 pairs of

papillae, external pairs with broad base and slender distal por-

tion. Parastomal structures truncate, 0.0027 long by 0.0012

wide. Anfids laterally located, between internal pair of papil-

lae. Esophagus divided into short anterior muscular and long

posterior glandular portions.

Male (4 specimens). Body filiform, 14.5–19.5 mm (17 ±

20.5) long by 2.5–3.9 (2.9 ± 0.69) wide at esophagus level;

width body at nerve ring level 0.13–0.15 (0.14 ± 0.007); at

junction of muscular and glandular portions of esophagus

0.14–0.16 (0.15± 0.005); at esophagus-intestine junction level

0.28–0.29 (0.28 ± 0.004); at anus level 0.08–0.12 (0.11 ±

0.01). Maximum width 0.25–0.39 (0.29 ± 0.079) at mid-body.

Cephalic plate 0.038 long by 0.021 wide. Esophagus total

length 1.14–1.6 (1.45 ± 0.21); muscular portion 0.24–0.29

(0.25 ± 0.02) long by 0.041–0.049 (0.043±0.004) wide; glan-

dular portion 0.91–1.35 (1.20 ± 0.19) by 0.09–0.15 (0.12 ±

0.02), respectively. Ratio length glandular to muscular esoph-

agus 1:3.66–4.46 (4.7 ± 0.89). Nerve ring (0.17–0.19 (0.18 ±

0.006) and excretory pore (0.195–0.199 (0.197 ± 0.002) from

anterior end. Tail length 0.10–0.15 (0.12 ± 0.02). Five pairs

of sessile and mammiform caudal papillae; 2 precloacal pairs

and 3 postcloacal pairs, the posteriormost 0.04–0.05 (0.04 ±

0.005) from tip of tail. Cuticularized plaque median, ventral

and anterior to caudal papillae. Spicules unequal in size and

form; right 0.12–0.14 (0.13 ± 0.01) long by 0.021–0.026

(0.024 ± 0.001) wide at base; left 0.16–0.23 (0.20 ± 0.03) long,

divided: proximal portion 0.11–0.15 (0.12 ± 0.01) long and

0.005–0.010 (0.008 ± 0.002) wide at base; distal portion 0.09–

0.13 (0.10 ± 0.02) long. Spicular ratio: 1:0.51–0.81 (0.66 ±

0.14). Area rugosa well developed. Tail length 0.79–1.14 (0.95

± 0.18). Caudal alae well developed, low.

Females (four larvigerous specimens). Body 38.5–44.5

mm (41.9 ± 2.7) long by 0.31–0.43 (0.38 ± 0.05) wide at equa-

torial level; width body at nerve ring 0.13–0.21 (0.18 ± 0.03);

at esophagus muscle-glandular junction, 0.14–0.22 (0.20 ±

0.03); at esophagus-intestine junction 0.26–0.43 (0.37 ± 0.07);

at vulva 0.41–0.46 (0.43 ± 0.03) and anus 0.06–0.12 (0.09 ±

0.04) levels. Esophagus total length 1.98–2.14 (20.5 ± 0.9);

muscular region 0.25–0.29 (0.27 ± 0.17) long by 0.03–0.04

(0.04 ± 0.005) wide; glandular portion 1.71–1.77 (1.73 ± 0.26)

by 0.12–0.14 (0.13 ± 0.01), respectively. Ratio length glandu-

lar to muscular 1:5.93–6.9 (6.4 ± 0.41); never ring 0.2–0.26

(0.22 ± 0.02) from anterior end. Excretory pore not observed.

Vulva protrudes slightly from the body margin, is located

slightly posterior to esophagus-intestine junction, at 1.95–2.2

mm (2.06 ± 0.15) from anterior end. Vagina usually extending

anteriad coiling around glandular portion of esophagus. Tail

0.2–0.25 (0.22 ± 0.02) long. Caudal alae present, low.

Microfilaria (12 unstained specimens from vagina). Body

slender, 0.07–0.08 (0.08 ± 0.002) long, cylindrical, attenuated

posterior. Sheath absent. Cephalic end [0.005–0.006 (0.0056

± 0.0004 wide)], with distinct hyaline cap [0.005–007 (0.006

± 0.0006 long)]. Cephalic hook present. Somatic nuclei ovoid

to spheroid, extending to tip of tail. Column two-three nuclei

wide. Tail region with nuclei in single file. Innenkörper round,

hyaline, 0.002–0.003 (0.002 ± 0.0003) in diameter.

Type host: Cane toad, Rhinella marina (Linnaeus) 

(Bufonidae, Anura) (body length 6.7–11.4 cm).

Site of infection: Body cavity. 

Type locality: Los Mogotes (18°39´28˝N, 95°40´25˝W),

Laguna de Coyuca, Guerrero, Mexico (collected in August,

2010).

Prevalence and intensity: 9.1% (6 host infected/66 host 

examined); 4.6 nematode specimens per amphibian. 

Deposition of type specimens: Holotype, allotype and

paratypes in the Colección Nacional de Helmintos, Instituto

de Biología, UNAM, Mexico City, Mexico (Cat. No. 8907–9).

Etymology: The specific name of this nematode relates to

the genitive form of the generic name of the host.

Discussion

In accordance with Esslinger (1986), Foleyellides is a cos-

mopolite genus of nematodes currently composed by nine

species; eight of these species parasitize members of the

Ranidae and one [Foleyellides confusa (Schmidt and Kuntz,

1969)] was recorded from a dicroglossid anuran (Schmidt and

Kuntz 1969). The specimens herein described represent a new

species characterized by infecting bufonids and by the number

and arrangement of caudal papillae (2 precloacal pairs and 

3 postcloacal pairs). In addition, in the nine known species, the

spicules are longer than those of the new species (Table I).
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Other distinguishing features between the new species and

the other nine species belonging to the genus Foleyellides are:

the lack of cuticularized preanal plaque in F. brachyoptera
(Wehr and Causey, 1939), F. dolichoptera (Wehr and Causey,

1939), F. duboisi (Gedoelst, 1916), and F. confusa, which is

present in F. rhinellae; the presence of an unpaired papilla at

the caudal region of males of F. flexicauda (Schacher and Crans,

1973), and F. malayensis (Petit and Yen, 1979), which is absent

in the new species; the greater spicular ratio recorded in F. stria-
tus (Ochoterena and Caballero, 1932) and F. ranae (Walton,

1929), and finally, the presence of three terminal caudal papil-

lae in the females of F. americana (Walton, 1929), which are

absents in the species herein described (Tables I and II).

Including the new species herein described, 51 taxa of

helminths (33 nominal species and 18 undetermined) have

been recorded parasitizing R. marina in Mexico (Ruiz-Torres

et al., 2013). The great abundance and distribution of the cane

toad along this country make it possible that some undescribed

species of worms can be still found, particularly because their

samplings have been patchy and scattered. 
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