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INTRODUCTION

Atractus Wagler, 1828 (Serpentes: Dipsadidae) includes near-
ly 140 species of fossorial colubrids which are widely distribu ted 
throughout the Neotropical Region, occurring from Panama to 
Argentina (Myers 2003, Passos and Fernandes 2008, Arteaga et al. 
2017). The brown ground snake, Atractus major Boulenger, 1894 
is a mainly fossorial species, although occasionally it is crypto-
zoic and terrestrial and it, occurs in Colombia, Bolivia, Brazil, 
Ecuador, Peru and Venezuela (Nogueira et al. 2016). According 
to Martins and Oliveira (1999), this species of snake feeds mainly 

on earthworms, mites as well as small insects. Data on helminth 
parasites of A. major are scarce and restricted to a single record 
of the nematode Serpentirhabdias atracti Kuzmin, Melo & Santos, 
2014 (Rhabdiasidae) in Brazil (Kuzmin et al. 2014).

During a survey of helminth parasites of snakes from 
Moyobamba, region of San Martin (northeastern Peru), some 
digeneans were recovered from the lungs of A. major. Detailed 
morphological analysis based on light and scanning electron 
microscopy (SEM) revealed that the specimens represent a new 
species of Glossidiella Travassos, 1927 (Plagiorchiidae), which is 
described and illustrated herein.
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ABSTRACT. During a survey of helminth parasites of the brown ground snake, Atractus major Boulenger, 1894 (Serpentes: 

Dipsadidae) from Moyobamba, region of San Martin (northeastern Peru), a new species of Glossidiella Travassos, 1927 

(Plagiorchiida: Plagiorchiidae) was found and is described herein based on morphological and ultrastructural data. The 

digeneans found in the lung were measured and drawings were made with a drawing tube. The ultrastructure was studied 

using scanning electron microscope. Glossidiella peruensis sp. nov. is easily distinguished from the type- and only species of 

the genus, Glossidiella ornata Travassos, 1927, by having an oblong cirrus sac (claviform in G. ornata), distinctly ovate testes 

(rounded testes in G. ornata) and button-like papillae on the dorsal edge of the oral sucker region (absent in G. ornata). In 

addition, G. peruensis sp. nov. differs from G. ornata by possessing a longer distance between testes and substantially wider 

oral and ventral suckers. This is the first time that a species of digenean is described and reported parasitizing snakes in Peru.
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MATERIAL AND METHODS

One specimen of A. major was found dead in September 
2016, run over on the Highway Fernando Belaúnde Terry (6°11’S; 
76°50’W) near the Mayo river, Moyobamba, San Martin region, 
Peru. The snake was collected by one of us (C. M.) and immediately 
dissected. The digestive tract and lungs were excised and placed 
in Petri dishes with saline solution (0.90% NaCl) and examined 
for parasites with the use of a stereomicroscope. Nine specimens 
of a new digenean species belonging to the Plagiorchiidae were 
recovered alive from the lungs. Digenean specimens for staining 
purposes were killed with heat from an ethanol-burner flame, 
under slight coverslip pressure, and transferred to a vial of 70% al-
cohol. These specimens were stained in Semichon’s acetic carmine. 
After dehydration using a graded ethanol series they were cleared 
with clove oil and mounted on glass slides using Canada balsam. 
Specimens were examined using a Leica-DM500 microscope with 
LEICA-ICC50 HD camera and Software LAS (Leica Application 
Suite), EZ versión 1.80, 2009, Switzerland and drawings were made 
with the aid of a drawing tube. Measurements are in micrometers, 
unless otherwise indicated, using straight-line distances between 
extreme points of the structures measured and are expressed as 
the range followed by the mean and number (n) of structures 
measured in parentheses. Two specimens were taken for scanning 
electron microscopy (SEM), dehydrated through a graded ethanol 
series, critical point dried with carbon dioxide, coated with gold 
and examined in an Inspect S50 – FEI, at an accelerating voltage 
of 7 kV. Specimens deposited in the Coleção Helmintológica do 
Instituto Oswaldo Cruz (CHIOC) of Glossidiella ornata Travassos, 
1927 (holotype, CHIOC 5612; paratypes, CHIOC 5616–5617), 
were examined. Type material was deposited in the Helmintholog-
ical and Minor Invertebrates Collection of the Museum of Natural 
History at the San Marcos University (MUSM), Peru.

TAXONOMY

Class Trematoda Rudolphi, 1808
Subclass Digenea Carus, 1863
Order Plagiorchiida La Rue, 1957
Plagiorchiidae Lühe, 1901

Glossidiella peruensis sp. nov.

http://zoobank.org/69E8EDC9-8672-464C-A389-DF93F0246D42

Figs 1–12

Type host. Atractus major Boulenger, 1894 (Dipsadidae), 
brown ground snake.

Sites of infection. Lung.
Type locality. Highway Fernando Belaúnde Terry (6°11’S, 

76°50’W) near the Mayo river, Moyobamba, San Martin region, Peru.
Intensity. 10 specimens found in a single snake examined.
Type material. Holotype (MUSM 4029); 6 paratypes (MUSM 

4030a-f).

Description. Based on 7 whole mounted specimens and 
2 SEM prepared specimens. Body elongate, slender, tapering 
posteriorly and markedly enlarged in anterior fifth of body, 
12.78–14.56 (13.75; n = 7) mm long, 1.07–1.40 (1.11; n = 8) mm 
wide at level of ventral sucker. Length/width ratio 10.40–12.53 
(11.40):1. Tegument spined (Figs 1, 5); spines almost imbricated, 
with central groove and curved distal tip (Figs 10–11), 16–19 (17; 
n = 2) long, directed posteriorly. Numerous small button-like 
papillae irregularly distributed on the dorsal edge of the oral sucker 
region (Figs 5). Forebody 11.56–16.22 (14.55; n = 6) mm long, 
occupying 9.1–12.6% (11.1%; n = 6) of body length. Oral sucker 
subterminal, muscular, 640–787 (719; n = 7) long, 760–998 (829; n 
= 7) mm wide, 4.7–5.1% (4.9%; n = 6) of body length, 66.4–71.3% 
(69.4%; n = 7) of maximum body width, substantially larger 
than ventral sucker (Figs 1, 5, 7). Prepharynx short. Pharynx sub-
spherical, muscular, surrounded by numerous gland cells densely 
grouped (Fig. 1), 280–465 (333; n = 7) long, 320–449 (381; n = 
7) wide. Esophagus short. Intestinal bifurcation in midforebody, 
1.07–1.32 (1.12; n = 7) mm from anterior end. Intestinal ceca 
slightly sinuous anteriorly or not, of unequal length, terminate 
at posterior region of body (Fig. 1). Ventral sucker ovate, 600–723 
(655; n = 7) long, 590–770 (662; n = 7) wide, in anterior third of 
body, 4.8–5.7% (4.9%; n = 7) of body length, 52.1–60.1% (55.4%; 
n = 7) of maximum body width. Oral sucker width to ventral 
sucker width ratio 1.19–1.32 (1.26):1. Testes entire, distinctly 
ovate, tandem, sometimes oblique, in middle third of body (Fig. 
1); anterior testis 600–900 (746; n = 6) long, 380–510 (436; n 
= 6) wide, posterior testis 660–854 (743; n = 5) long, 420–501 
(474; n = 5) wide; distance between testes 1.32–1.88 (1.56; n = 6) 
mm long, occupying 9.3–13.7% (11.9%; n = 6) of body length; 
post-testicular region 3.22–5.96 (5.11; n = 6) mm long, occupying 
27.6–44.2% (38.5%; n = 6) of body length. Cirrus sac oblong (Fig. 
2), 1.630–2.041 (1.809; n = 7) mm long, 240–333 (270; n = 7) 
wide, situated longitudinally between anterior margin of ventral 
sucker and at 190–460 (304; n = 5) from anterior margin of ovary; 
contains tubular, coiled seminal vesicle and unarmed cirrus; cirrus 
muscular with papillated internal surface (Figs 8–9). Prostatic cells 
fill available space outside seminal vesicle and ejaculatory duct 
(Fig. 2). Genital pore immediately anterosinistral to ventral sucker 
(Figs 1, 2, 5). Ovary rounded, entire, submedian, 430–500 (456; 
n = 7) long, 370–457 (400; n = 7) wide; distance between ovary 
and anterior testis 1.03–1.81 (1.33; n = 7) mm long, occupying 
7.8–12.8% (10.1%; n = 7) of body length. Seminal receptacle al-
most reniform (Figs 1, 3), post-ovarian, 105–212 (174; n = 7) long, 
99–215 (140; n = 7) wide. Laurer’s canal not observed. Vitellaria in 
form of numerous bunch-like clusters of small follicles, intercecal, 
cecal and extracecal, extending from post-ovarian zone to near 
end of ceca (Fig. 1). Uterus intra- and extracecal, passes between 
testes and occupies most of post-ovarian part of hindbody (Fig. 
1). Egg small, ovoid, operculated, thin shelled (Fig. 4), 24–30 
(26; n = 7) long, 13–17 (15; n = 7) wide. Excretory vesicle not 
observed. Excretory pore terminal, at middle line of posterior 
end of body (Fig. 12).
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Figures 1–4. Glossidiella peruensis  sp. nov. from lungs of brown ground snake Atractus major, holotype : (1) body, ventral view; (2) termi-
nal genitalia, (3) ovarian complex ; (4) egg. (ci) Cirrus, (cgp) common genital pore, (cs) cirrus sac, (ed) ejaculatory duct, (eg) egg, (me) 
metraterm, (mg) Mehlis’ gland, (ov) ovary, (pg) prostatic glands, (sr) seminal receptacle, (sv) seminal vesicle, (u) uterus, (vr) vitelline 
reservoir, (vs) ventral sucker. Scale bars: 1, 2 = 500 μm, 3 = 100 μm, 4 = 20 μm.
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Figures 5–12. Glossidiella peruensis sp. nov. from lungs of brown ground snake Atractus major. Scanning electron micrographs: (5) forebody, 
lateral view; (6) oral sucker region with small button-like papillae distributed on dorsal surface, indicated by arrows; (7) Forebody, ventral 
view, showing cirrus, indicated by an arrow; (8) cirrus, lateral view; (9) cirrus, apical view; (10–11) spines; (12) posterior end of body with 
excretory pore, indicated by an arrow. Scale bars: 5, 7 = 200 μm, 6 = 10 μm, 8 = 25 μm, 9 = 15 μm, 10 = 25 μm, 11 = 10 μm, 12 = 50 μm.
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Etymology. The specific epithet refers to the country where 
the species was found.

Remarks. Based on the presence of an unarmed genital 
pore at the level of the ventral sucker and the absence of an 
external seminal vesicle, the new species belong to the Plagior-
chiidae Lühe, 1901 (Tkach 2008). It is assigned to Glossidiella as 
it exhibits the following combination of morphological features: 
tegument with spines; ventral sucker in anterior third of the 
body; a long cirrus sac, containing a coiled seminal vesicle; a 
genital pore immediately anterosinistral to the ventral sucker; 
vitelline follicles forming numerous bunch-like clusters on 
either side of the body extending from the ovary to near the 
cecal extremities; and an intra and extracecal uterus that pass-
es between the testes and occupies most of post-ovarian part 
of hindbody (Tkach 2008). Glossidiella is a monotypic genus 
and was originally proposed for a digenean species, G. ornata 
Travassos, 1927 found in the lung of the false water cobra, Hy-
drodynastes gigas (Duméril, Bibron & Duméril, 1854) (= Cyclagras 
gigas) (Dipsadidae) in Brazil (Travassos 1927, 1928, Tkach 2008, 
Fernandes and Kohn 2014). Glossidiella peruensis sp. nov. is 
readily separated from G. ornata by its oblong cirrus sac, rather 
than being claviform as in G. ornata and by having button-like 
papillae on the dorsal edge of the oral sucker that are absent in 
G. ornata (present study; based on type materials). Furthermore, 
the testis of G. peruensis sp. nov. are distinctly ovate and well 
separated from each other, whereas they are rounded and near 
to each other in G. ornata. Finally, Glossidiella peruensis sp. nov. 
possesses substantially wider oral (66.4–71.3% vs 36.2–42.1% 
of maximum body width) and ventral suckers (52.1–60.1% vs 
30–38.2% of maximum body width).

DISCUSSION

Peru is known as one of the ten most biodiverse countries 
on earth (Schlüter et al. 2004). Regarding to its reptile fauna, it 
is one the five most diverse countries worldwide, harboring 499 
species of native reptiles belonging to the following three orders: 
Squamata (447 spp.), including Sauria (232 spp.), Serpentes 
(234 spp.) and Amphisbaenia (7 spp.), Testudines (19 spp.) and 
Crocodylia (5 spp.) (Uetz et al. 2016). Despite this great diversity, 
information on its parasite diversity is very scarce considering its 
importance as biological indicators of disturbed habitat. To date 
the helminth parasites of reptiles, specially digeneans, have been 
poorly explored (McAllister et al. 2010). Actually, nine species of 
digeneans in reptiles have been reported from Peru, namely Heli-
cotrema spirale (Diesing, 1850) Odhner, 1912 (Liolopidae); Podoc-
nemitrema papillosus Alho & Vicente, 1964 (Microscaphidiidae); 
Halltrema avitellina Lent & Freitas, 1939; Halltrema heteroxenum 
(Cordero & Vogelsang, 1940) Jones, 2005; Nematophila grandis 
(Diesing, 1839) Travassos, 1934 (Cladorchiidae); Orchidasma 
amphiorchis (Braun, 1899) Looss, 1900; Telorchis hagmanni Lent 
& Freitas, 1937 (Telorchiidae); Adenogaster serialis Looss, 1899; 
and Cricocephalus albus (Kühl & van Hasselt, 1822) Looss, 1899 

(Pronocephalidae), all of which were recovered from aquatic or 
terrestrial turtles (Tantaleán et al. 1992, Tantaleán and Forlong 
2013, Fernandes and Kohn 2014, Werneck and Da Silva 2016, 
Gomez-Puerta et al. 2017). Therefore, additional parasitological 
surveys are needed to comprehend the true digenean richness in 
reptiles of Peru; this study expands this knowledge adding a new 
species of Glossidiella infecting the lung of the brown ground 
snake. Glossidiella ornata is the only known species described 
in the genus and was described from H. gigas collected from 
Brazil. Subsequently, G. ornata has been reported parasitizing H. 
gigas (= C. gigas) in Argentina (Poumarau 1968, Martínez et al. 
1996, Sutton and Damborenea 2000, Lunaschi and Drago 2007). 
Glossidiella peruensis sp. nov. is the second species in Glossidiella 
and the first digenean species described from a snake in Peru.

The Plagiorchiidae Lühe, 1901 is a large family of digene-
ans distributed globally in tetrapod hosts (amphibians, reptiles, 
birds and mammals) (Tkach 2008). In South America, 17 species 
belonging to 11 genera of Plagiorchiids have been described 
from several reptile species. Only seven digenean species have 
been reported from snakes of the Dipsadidae (Fernandes and 
Kohn 2014). Glossidiella peruensis sp. nov. is the eighth species 
of plagiorchiids from dipsadid snakes in South America.
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