
Introduction

Trematodes of genus Clinostomum have been the
subject of numerous studies in a diverse group of
hosts, being known as amphibian, fish, reptiles and
occasionally mammalian parasites, with human
parasitism occurring in Asia as zoonosis [1–5]. The
metacercariae of this parasite have the ability to
infect external locomotion structures, muscles and
internal organs during the life cycle. In the infection
of the secondary intermediate host, in freshwater
fish Cinostomum spp. they are the cause of the
”yellow-spot disease”, such spots are the result of

encystation below the integumentary tissue, causing
visible nodular swelling. The adult forms of this
parasite can be found in the oral and esophageal
cavity of piscivorous birds distributed in the South
and North American continents [6,7].

Loricariidae has approximately 800 known
species, being the largest family of neotropical fish,
representing 25% of the diversity of Siluriformes,
distributed in seven subfamilies: Delturinae,
Hypoptopomatinae, Hypostominae, Lithogeninae,
Loricariinae, Neoplecostominae and Otothyrinae.
These fish are characterized by the presence of bony
plaques lining their body and having a single pair of
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heterogeneity of colors and body forms that reflect its high degree of ecological specialization and importance on
economic aspects such as ornamentation and food. In spite of these factors, studies involving the diversity of parasitic
fauna that affect in these fish is still scarce. In this aspect, our study presents the first record of occurrence of the parasite
Clinostomum marginatum in association with the Loricariid Pterygoplichthys pardalis in the Amazon region of Brazil.
In September 2018, in the river mouth of Tapajós river, tributary of Amazon river, 32 specimens of P. pardalis and six
specimens of Aphanotorulus emarginatus were captured. The parasitological studies revealed the occurrence of
metacercariae of C. marginatum in association with P. pardalis, representing a prevalence of 12.5%   with a mean
abundance of 0.18 and a medium intensity of infection of 1.5. No C. marginatum parasitism was observed in A.

emarginatus.
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barbels. They have omnivorous habits, feeding on
algae, small invertebrates and debris, and their
distribution is across South America, Costa Rica
and Panama. Furthermore, the heterogeneity of
colors and body shapes presented by these fish
reflect the high degree of ecological specialization
as this clade can be found in different habitats, from
stagnant low-oxygen waters to rapids [8–12].

Due to their varied shapes and colors, some
species of Loricariidae are of commercial
importance in aquaculture as ornamental fish
[13,14]. Another important aspect of loricariids,
especially species of higher body robustness such as
Pterygoplichthys in the Brazilian Amazon region, is
its use for human consumption, being widely
marketed in traditional fairs and trades of the
Amazonian cities located on the banks of rivers, or
processed into flour directed to areas of tourist
exploitation [15].

Pterygoplichthys pardalis is naturally distributed
in the tropical region of South America, mainly in
environments located on the Amazon River, but
recent studies have demonstrated its range
expansion, being registered in the United States,

Mexico, Serbia, Philippines, Vietnam, Singapore,
Malaysia and Indonesia [16–17]. Thus, the present
study registers for the first time the occurrence of
Clinostomum marginatum parasite in association
with loricariid P. pardalis in the Brazilian Amazon
region.

Materials and Methods

In September 2018, at the mouth of the Tapajós
River, tributary of the Amazon River, in the
locations called Enseada Grande and Igarapé dos
Reis (Fig. 1), 32 specimens of armoured catfish,
Pterygoplichthys pardalis (average weight
359.7±98.6 g, mean standard length 33.4±2.6 cm)
were captured with the aid of gillnets and six
specimens of Aphanotorulus emarginatus (mean
weight 150.0±21 g, mean standard length 27.2±2.4
cm) (Fig. 2).

After the fish were caught, they were
anesthetized and euthanized by the spinal
transection method, weight (g) and total length (cm)
were measured and then subjected to physical
examination for parasitological collection. The
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Figure 1. Loricariidae capture points. A. Igarapé dos Reis (2°20’50.16”S/54°46’8.48”O); B. Enseada Grande
(2°15’38.22”S/54°56’45.22”O).



procedures for collecting trematode fixation
followed that established by [18]. The identified
cysts were removed in loco, the metacercariae fixed
in alcohol and sent to the Universidade Federal do
Oeste do Pará for screening and taxonomic
identification procedures.

The collected parasites were quantified and
stained by the Langeron Acid Carmine method [19],
mounted on permanent slides with Canadian balm
and morphologically identified according to
[20,21]. The trematodes were examined by light
microscopy at 100 to 400× magnification at the
Laboratory of Microscopy and Sample Collection
from the Universidade Federal do Oeste do Pará -
UFOPA. The parasites were photographed using a
Zeiss Axioplan optical microscope with an
Axiocam ERc 5s camera, and measurements of the
organs of the reproductive system were taken with
the aid of Blue Zen edition 2 software. The
ecological terms used were those proposed by [22].

Results

Four specimens of P. pardalis presented
infection with C. marginatum metacercariae,
representing a prevalence of 12.5%   with an average
abundance of 0.18 and a mean intensity of infection
of 1.5. Metacercariae were found on the eye cavity
and ventral host fins (Fig. 3). Representatives of the

species A. emarginatus were not infected with C.

marginatum. The cercariae morphometry presented
variations when compared with existing studies
(Table 1).

Morphological description. The description was
based on the morphometry of four metacercariae

Figure 2. Armored catfish caught at Tapajós River
Mouth. A. Pterygoplichthys pardalis; B. Aphanotorulus

emarginatus. Scale bar = 10cm.

Table 1. Morphometric data of cercariae of Clinostomum marginatum (Rudolphi, 1819)

Features (µm)
C. marginatum

Present study
C. marginatum 

Caffara et al. [21]
C. marginatum 

Sereno-Uribe et al. [39]

Body length 3.820±354 5.402±672 3.300±363

Body width 1.506±160 1.329±173 730±620

Oral sucker (OS) length 237±10 312±104 183±18

OS width 344±22 290±106 196±15

Ventral sucker (VS) length 695±31 669±64 496±60

VS width 906±31 708±60 530±51

Distance between suckers 578±85 1243±142 539±84

Anterior testis (AT) length 271±5 307±53 224±46

AT width 475±68 389±77 247±41

Posterior testis (PT) length 254±38 327±57 214±30

PT width 462±30 405±56 280±36

Distance between testes 578±85 353±56 137±18
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(Fig. 4). Oral suckers smaller than ventral suckers,
discrete oral collar at anterior extremity,
predominantly linguiform body with slight C-
shaped curvature, subtle attenuation at ventral
sucker height. Pharyngeal present and bifurcated
(Fig. 4A). Reproductive system structures located
between the second and third thirds of the body.

Lobed testes, cirrus sac lateralized to the anterior
testis, ovary located in the intertesticular space (Fig.
5B).

Taxonomic summary

Clinostomum marginatum (Rudolphi, 1819) (Fig. 4)
Host: Pterygoplichthys pardalis (Castelnau, 1855)
Site of infection: eye cavity and ventral fin region
Prevalence: 12.5%

Discussion

In Brazil, countless species of fish have been
registered as hosts of Clinostomum metacercariae
[6] recorded C. marginatum in cichlid Pterophyllum

scalare, as well as [23] observed the presence of
Clinostomum sp. in the fins of Geophagus

brasiliensis in reservoirs and rivers of the state of
Rio de Janeiro. Reported the occurrence of C. de -

trun catum parasitizing Synbranchus marmoratus in
the Paraná River, state of Paraná [2]. In the rivers of
the central Brazilian Amazon, [24]  recorded C.

marginatum in Pygocentrus nattereri from the
Solimões River, [25] identified metacercariae in
Cichla ocellaris and Crenicichla sp. [26] observed
C. marginatum parasitism in Colossoma macropo -

mum and [27] recorded the occurrence of
metacercariae in Semaprochilodus insigne in the
Negro and Amazon Rivers.

The present study corroborates the findings of
[28], who identified Clinostomum sp. parasitism in
P. pardalis with metacercariae found in the caudal
fin region with a prevalence of 1%, this record
occurred in the region of the Paliza River in Mexico.
Investigated the fauna of P. pardalis metazoan
parasites in a tributary of the Amazon River system,
but did not identify the occurrence of clinostomid
parasites [29]. The present study is the second
record of parasitic relationship involving these
trematodes and Siluriformes, known as armoured
catfish, in the Brazilian Amazon, but it is the first
recorded occurrence in loricariids, in this sense we
corroborate the works of [30] that recorded the
parasitism by Clinostomum sp. in Hoplosternum

littorale.
Despite its natural distribution to the South

American tropical region P. pardalis has been
identified as invasive species in the North
American, Asian and European continents [16] and
[31–35]. According to [36], the introduction of
exotic fish can threaten native biodiversity and the

Figure 3. Clinostomum marginatum metacercaria sites
in Pterygoplichthys pardalis

Figure 4. Clinostomum marginatum metacercaria. US -
uterine sac, OV - ovary, CP - cirrus sac, AT - anterior
testis, PT - posterior testis
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functions of aquatic communities globally. For [37]
predation, competition and the spread of pathogens
and parasites has been a matter of concern in recent
decades, with special emphasis on the secondary
host condition of a wide range of parasites that some
fish may present, as it is known that parasites
transmitted from exotic species can severely impact
native species [38].

The zoonotic potential of Clinostomum metace -
rcariae has already been demonstrated in studies by
[1] in Thailand and by  [5] in fish from Slovakia and
Ukraine. In the Amazon region the commercial
demand for human consumption obeys the water
regime of the Amazon River system having higher
demand in summer, during the reduction of the river
volume. Do not recommend the consumption of raw
or undercooked meat from these fish, since human
case records are located in countries that culturally
use this animal protein without the cooking process
[28].

In this study we registered a new host for the C.

marginatum trematoid for the Amazon region,
bringing a warning for better sanitary control of

Loricariidae species intended for ornamental
exportation, as well as for the need for more robust
studies in order to investigate possible seasonal
relationships with infection rates of these fish.
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Figure 5. A. Metacercaria of Clinostomum marginatum, OS - oral sucker, PH - pharynx, VS - ventral sucker, IC -
intestinal cecum. B. Reproductive structures, US - uterine sac, CP - cirrus sac, OV - ovary, AT - anterior testis, PT -
posterior testis.
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