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Abstract

This study reports for the first time infection with Hysterothylacium sp. larvae in the ornamental fish Hyphessobrycon
eques from the Paranapanema River, Jurumirim Reservoir, Sdo Paulo State, Brazil. A sample of 33 specimens of
H. eques was collected in October, 2011. Four specimens of H. eques were parasitized by Hysterothylacium sp. larvae
in the intestine and coelomic cavity, with prevalence of 12.1%, mean intensity of infection of 1, and mean abundance
of 0.121 + 0.05. A total of 40 unidentified free-living nematodes were found in the stomach content of 17 fish. This fish
species is introduced in the Paranapanema River. Invasive species may affect the native fauna given the introduction
of pathogens and parasites. This study also complements data on the diet of H. eques due to the records of free-living
nematode as part of the stomach content. Infections with Hysterothylacium sp. larvae may affect the biology of this
fish and bring about profit losses to aquarists.

Keywords: characidae, helminth, nematode, parasites, disease.

Primeiro registro de larvas de Hysterothylacium sp. Moravec, Kohn et
Fernandes, 1993 (Nematoda: Anisakidae) infectando o peixe ornamental
Hyphessobrycon eques Steindachner, 1882 (Characiformes, Characidae)

Resumo

Este estudo reporta pela primeira vez infeccdo com larva de Hysterothylacium sp. no peixe ornamental Hyphessobrycon
eques do rio Paranapanema, reservatorio de Jurumirim, estado de Sao Paulo, Brasil. Uma amostra de 33 spécimens
de H. eques foi coletada em Outubro de 2011. Quatro espécimes de H. eques estavam parasitados por larva de
Hysterothylacium sp. no intestino de cavidade celomatica, com prevaléncia baixa de 12,1%, intensidade média de
infecgdo de 1 e abundancia média de 0,121 + 0,05. Um total de 40 nematoides livres ndo identificados foi encontrado
no contetido estomacal de 17 peixes. Esta espécie de peixe ¢ introduzida no rio Paranapanema. Espécies invasoras
podem afetar a fauna nativa dada a introduc@o de patogenos e parasitas. Este estudo também complementa os dados de
alimentacdo de H. eques devido os registros de nematoides de vida livre como parte do conteudo estomacal. Infecgdes
com larva de Hysterothylacium sp. afetam a biologia deste peixe e pode ocasionar prejuizos para aquaristas.

Palavras-chave: caracideo, helminto, nematoda, parasitas, doenga.

1. Introduction

Hyphessobrycon Durbin, 1908 is a genus of the family
Characidae that ranks the second place in number of valid
species (Eschmeyer and Fong, 2011). The species of this
genus are widely distributed in the Neotropical region,
occurring from the South of Mexico to Argentina (Lima and
Moreira, 2003), with more than one third of the species found
in the Amazon River basin (Lima et al., 2003). The exuberant
colorful patterns presented in several Hyphessobrycon
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species make them valuable in the ornamental freshwater
fish trade market (Carvalho, 2011). In Brazil, this trade
is restricted to the Amazon region, however Pelicice and
Agostinho (2005) studied the perspectives on ornamental
fisheries in the Upper Parana River floodplain, Brazil and
found out a great potential in this area for the activity.
Hyphessobrycon eques Steindachner, 1882 is world
widely known as serpa tetra (Carvalho and Del-Claro, 2004)
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or jewel tetra (Fujimoto et al., 2013) and as “mato grosso”
in Brazil (Duke Energy, 2008). This fish is part of the
“rosy tetra clade” suggested by Weitzman and Palmer
(1997). The species of this clade are mainly characterized
by the reddish color of the body and caudal fin in adult
males, and dorsal fin bigger than the others with a spot
on its end (Weitzman and Palmer, 1997). This species
is distributed in the Amazon and Paraguay River basins
(Weitzman and Palmer, 1998). However, it is found along
the Paranapanema River in the shoal areas of reservoirs
and tributaries, thus considered an allochthonous species
in this region (Branddo et al., 2009). Hyphessobrycon
eques is an invasive species in the Upper Parana River
and its occurrence may be related to its use by aquarists
(Graga and Pavanelli, 2007). The introduction of species
may affect the native fauna due to competition, predation,
habitat and genetic alteration, and introduction of pathogens
and parasites (Agostinho et al., 2007).

Studies with H. eques have been conducted under
different approaches: ornamental use (Pan et al., 2011;
Morais, 2013), feeding behavior (Carvalho and Del-Claro,
2004), association with macrophytes (Pelicice et al., 2005),
indicator of water quality (Carraschi etal., 2011), and diet
(Casatti etal., 2003; Crippa et al., 2009; Santana-Porto and
Andrian, 2009); however the study of Fujimoto et al. (2013)
is the only assessment on its parasite fauna. These last
authors recorded seasonal occurrence of Quadrigyrus nickoli
Schmidt and Hugghins, 1973 cystacanths in H. eques from
the Chumucui River, Para State, Brazil.

Parasites indicate several biological aspects of their
hosts, and they may also be used as bioindicators of
environmental quality (Galli et al., 2001). The helminth
fauna of ornamental fishes may jeopardize native and
cultured fish populations (Tavares-Dias et al., 2010). Thereby,
the knowledge about the parasites that can be harbored
in fishes and the aspects linked with taxonomy, ecology
and biology can assist the development of prevention and
treatment (Eiras et al., 2010). However, only a few Brazilian
wild freshwater ornamental fish had their parasite fauna
assessed (Fujimoto et al., 2013; Tavares-Dias et al., 2010).

The family Anisakidae is of great importance to public
health due to its zoonotic potential (Takemoto et al., 2009).
Nematodes of the genus Hysterothylacium Moravec, Kohn
et Fernandes, 1993 have been recorded in Chile (Carvajal
and Gonzalez, 1990), Brazil (Eiras and Rego, 1987),
Kuwait (Petter and Sey, 1997), Yugoslavia (Petter and
Radujkovic, 1986), Japan (Yoshinaga et al., 1989), and United
States (Moser and Hsieh, 1992). Hysterothylacium spp.
parasitizes freshwater fishes of several families (Deardorff
and Overstreet, 1981a, b), including species from Brazilian
river basins (Luque et al., 2011; Franceschini et al., 2013).

This study reports for the first time infections
with Hysterothylacium sp. larvae in H. eques from the
Paranapanema River, Jurumirim Reservoir, Sdo Paulo
State, Brazil.
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2. Material and Methods

A sample of 33 specimens of H. eques was collected
in a lentic stretch (marginal lagoon) of the Paranapanema
River, Jurumirim Reservoir, municipality of Paranapanema,
Sao Paulo State, Brazil (23°31°22.817S 48°37°56.99”W),
using sieve nets in a stretch close to a macrophyte bank,
in October, 2011. Subsequently, the fish specimens were
placed in individual plastic bags and frozen. The samples
were taken to the laboratory to perform parasitological
analyses. The standard length (cm) and total weight (grams)
of the specimens were measured.

Skin, fins, nasal cavity, the inner face of the
operculum, and the gills of the fish hosts were examined
under a stereomicroscope to find helminth ectoparasites.
A longitudinal incision in the ventral surface was made and
all inner organs were removed and separated. The visceral
cavity and all organs were surveyed for helminth parasites
using a stereomicroscope. All collected helminthes were
preserved in alcohol 70%, and the nematodes were
diaphanized using lactophenol to visualize the inner
structures (Eiras et al., 20006).

The nematode larvae were analyzed using the computerized
system for image analysis Qwin Lite 3.1 (Leica) and
identified based on Moravec (1998). Helminth voucher
specimens were deposited in the Colegdo Helmintologica
do Instituto de Biociéncias (CHIBB), UNESP, municipality
of Botucatu, Sdo Paulo State, Brazil, under the numbers
CHIBB 7173 and 7180. Illustrations were performed with
a drawing tube connected to a Leica DMLE microscope;
and afterward the images were processed in the software
CorelDraw X6.

The prevalence, mean intensity of infection, and mean
abundance were determined according to Bush et al.
(1997).The prevalence is the number of hosts infected with
one or more individuals of a particular parasite species
(or taxonomic group) divided by the number of hosts
examined for that parasite species. The mean intensity of
infection is the total number of parasites of a particular
species found in a sample divided by the number of hosts
infected with that parasite. Lastly, the mean abundance
is the total number of individuals of a particular parasite
species in a sample of a particular host species divided
by the total number of hosts of that species examined
(including both infected and uninfected hosts).

3. Results

Among the 33 fish analyzed (length 2.6 + 0.4 cm,
weight 0.5 = 0.2 g), four specimens of H. eques were
parasitized by Hysterothylacium sp. larvae (Figure 1),
showing a prevalence of 12.1%, mean intensity of infection
of 1, and mean abundance of 0.121 £+ 0.05; one larva was
found in the intestine and three larvae were found in the
coeclomic cavity. Additionally, a total of 40 unidentified
free living nematodes were found in the stomach content
of 17 fish (Figure 2).
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Figure 1. Hysterothylacium sp. larva collected in a
specimen of Hyphessobrycon eques from Paranapanema
River, Jurumirim Reservoir, municipality of Paranapanema,
Sao Paulo State, Brazil. CHIBB number 7173. (A) Anterior
extremity, (B) Posterior end. Scale bar: 100 pm.

Figure 2. Non-identified free-living nematode collected
in stomach of a specimen of Hyphessobrycon eques from
Paranapanema River, Jurumirim Reservoir, municipality
of Paranapanema, Sdo Paulo State, Brazil. CHIBB number
7180. (A) Scale bar: 50 pm. (B) Scale bar: 100 pm.

4. Discussion

The helminth fauna of ornamental fishes may jeopardize
native and cultured fish populations, thus the knowledge
of ornamental fish health is important to avoid diseases
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(Tavares-Dias et al., 2010). Furthermore, the assessment of
fish parasites fauna and the aspects linked with taxonomy,
ecology and biology may aid the development of prevention
and treatment (Eiras et al., 2010).

Hyphessobrycon eques is distributed along the
Amazonas and Parana-Paraguai river basins (Weitzman
and Palmer, 1998). However, its occurrence in the Upper
Parana River may be related to its use by aquarists (Graga
and Pavanelli, 2007). Brandao et al. (2009) recorded this
species in the Paranapanema River, which classifies H. eques
as an allochthonous species in this area. Allochthonous
species are those that come from other hydrographic
basins, although in the same continent (Britski, 1994).
The construction of hydroelectric power plants may enable
species that are geographically isolated to occupy other
areas, as it has been occurring in the Upper Parand River
basin (Smith et al., 2005). Moreover, the Paranapanema
River is suffering several environmental disturbances
because of the hydrological regime imposed by the
impoundments (Carvalho, 2009). Such disturbances include
the introduction of species that may affect the native
fauna due to competition, predation, habitat and genetic
alteration, and introduction of pathogens and parasites
(Agostinho et al., 2007). When an organism infected with
parasites is introduced, it may bring along part or all of
its native parasites, which can cause, in a short term, the
establishment of these parasites, decreasing of native species
recruitment, and alterations in the populational structure;
meanwhile, in a long term, the introduction of parasites
can bring about alterations in the community structure,
trophic structure, species extinction, decreasing of fishery
resources quality, and modifications upon evolutionary
pressures (Lacerda et al., 2013).

There are only a few recent studies on parasites of
Brazilian wild freshwater ornamental fishes. Tavares-Dias et al.
(2010) assessed the parasite fauna of eight species from
the middle Negro River, Amazonas State, Brazil, recording
Monogenea, Ciliophora, Dinoflagellida and Nematoda.
Even though H. eques is largely appreciated all over the
world, the literature reports only one study on its parasite
fauna. Fujimoto et al. (2013) recorded for the first time
seasonal occurrence of Q. nickoli cystacanths in H. eques
from the Chumucui River, Para State, Brazil.

Nematodes of the family Anisakidae are important
agents of parasitic diseases in humans, known as
anisakidosis (Ubeira et al., 2000). Hysterothylacium sp.
larvae have been reported in many Neotropical freshwater
fish (Luque et al., 2011). Hysterothylacium spp. in natural
conditions reach sexual maturity in the digestive tract of
bony fish (Keie, 1993) or in marine mammals (Deardorff
and Overstreet, 1982); whereas copepod, polychaet and
other invertebrates are frequently used as intermediate
hosts, and their larvae can also occur encapsulated in fishes
(Yoshinaga et al., 1989; Kaie, 1993). Nematodes may
affect the behavior and physiology of fish, impair growth
and sexual maturation, and turn them more susceptible
to pollutants. Furthermore, Hysterothylacium spp. larvae
entering the body of young fish may cause harm and even
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death (Berland, 1998). Regarding the ornamental potential
of H. eques and the pernicious potential of nematode
parasites, infections with Hysterothylacium sp. larvae
may affect the biology of this fish and bring about profit
losses to aquarists.

Crippa et al. (2009) assessed the food resource used
by small-sized fish in macrophyte patches in ponds of the
upper Parana River floodplain, and found predominance of
microcrustaceans in the diet of H. eques placing this fish
into the zooplanktophagous trophic category. Santana-Porto
and Andrian (2009) studied the trophic organization of the
ichthyofauna of two semi-lentic environments in a flood
plain on the upper Parana River, Brazil and also placed
H. eques into the category zooplanktophagous due to the
high amount of Cladoceran found in the stomach content.
Casatti et al. (2003) studied the spatial distribution and
the diet of of H. eques sampled during the wet and dry
seasons in the Rosana Reservoir, Southeastern, Brazil.
Those authors observed H. eques schools dwelling the
water column next to the substrate, thrusting against
roots of macrophytes or the substrate to catch small prey
items, and feeding mainly on dipteran larvae, Copepoda,
Cladocera and Ostracoda. Additionally, they recorded
nematode parasites in six stomachs however they do not
make clear what nematode parasite species was found,
which does not corroborate this study because we only
found unidentified free living nematodes in the stomach.
This study complements data on the diet of H. eques due
to the records of unidentified free living nematode as part
of the stomach content.

Fish can act as intermediate, paratenic or definitive hosts
of nematodes (Anderson, 2000) and small crustaceans, like
Copepoda, act as first intermediate host (Eiras et al., 2010).
Considering the studies on the diet of H. eques, the larval
stage of Hysterothylacium sp. and the infection site found in
H. eques in this study, it can be suggested that this fish may
ingest small crustaceans infected with Hysterothylacium
sp. larvae, and act as second intermediate host for this
nematode.

This study records for the first time infections
with Hysterothylacium sp. larvae in H. eques from the
Paranapanema River, Jurumirim Reservoir, Sdo Paulo State,
Brazil, and broads the knowledge about the helminth fauna
of'this fish, which may assist in developing prevention and
treatment for the species.
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