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RESUMO
Cercade metade de todos os animais de vidalivre sdo parasitados por algum tipo de organismo,
e especificamente 0s peixes, por ja conviverem evolutivamente ao longo de muito tempo, em
uma estreita associagdo com diversos grupos de invertebrados, eles possuem ndo sd a maior
quantidade como a maior variedade de parasitos do que qualquer outro vertebrado. A familia
Anostomidae, composta por uma vasta diversidade de peixes, € também habitada por umarica
fauna parasitaria, com aproximadamente 108 espécies de metazoarios ja registradas, além de
diversas ocorréncias em que aidentificacdo dos parasitos se limitou aos nivels taxondémicos de
género ou familia. A familia Prochilodontidae também abriga uma rica diversidade de
metazodrios parasitos, com aproximadamente 63 espécies registradas até o momento, além de
também possuir diversos casos em que os parasitos foram identificados apenas até o nivel de
género ou familia. O primeiro capitulo da dissertacdo tem como objetivo inventariar a fauna
parasitaria de Leporinus piau proveniente do agude do Lima Campos, localizado no municipio
de Ico, Ceard, Brasil. Um total de 35 hospedeiros foram analizados, os quais foram submetidos
ao procedimento de necropsia, coleta, preparacao e identificacdo dos parasitos de acordo com
a literatura especializada em ictioparasitologia. Todos os espécimes analisados estavam
parasitados por ao menos dois taxa de metazoério. Foram identificados 2.910 espécimes de
parasitos pertencentes a cinco grupos (Myxozoa, Monogenea, Digenea, Nematoda e
Copepoda). O segundo capitulo da dissertacdo teve como objetivo avaiar a fauna de
metazoarios parasitos de Prochilodus brevis provenientes de dois agudes do Sul do Ceard
Foram analizados 25 individuos no Acude Lima Campos, no municipio de Ic6, e 14 no Acude
Ubaldinho, no municipio de Cedro. Os hospedeiros foram submetidos ao procedimento de
necropsia, coleta, preparacdo e identificacdo dos parasitos de acordo com a literatura
especializada em ictioparasitologia. Todos o0s espécimes analisados, das duas localidades,
estavam parasitados por ao menos um téxon. Para os hospedeiros analisados do agude Lima
Campos, foram identificados 604 espécimes de parasitos pertencentes a quatro grupos
diferentes (Myxozoa, Monogenea, Digenea e Acanthocephal@). Para os hospedeiros analisados
do agude Ubaldinho, foram identificados 499 espécimes de parasitos também distribuido nos
mesmos quatro grupos. Neste estudo, foi possivel identificar uma diversidade significativa de
parasitos nos hospedeiros estudados, sendo recuperados 2.910 espécimes de parasitos
distribuidos em 17 taxa em L. piau, trazendo sete novos registros para o hospedeiro e 16 para
0 agude Lima Campos, e 1.103 espécimes de parasitos distribuidos em 14 taxa em P. brevis,
trazendo trés novos registros para o hospedeiro e 12 para o agude Lima Campos e agude

Ubaldinho, contribuindo assim para o conhecimento dafauna parasitaria de peixes do semiarido



brasileiro. Esta pesquisa ndo apenas amplia a distribuicdo geografica dos parasitos
identificados, mas também contribui para o conhecimento ao registrar novos hospedeiros para
algumas espécies. Essas descobertas enfatizam a importancia da pesquisa continua sobre a
fauna parasitaria, ndo apenas para compreender a diversidade e distribuicdo dos parasitos, mas
também para ampliar nossa compreensdo das interacOes entre parasitos e hospedeiros em
diferentes ecossi stemas.

Palavras-chave: Anostomidae; Dominio Caatinga; Ictioparasitologia; Peixes de agua doce;

Prochilodontidage.



ABSTRACT
Approximately half of all free-living animals are parasitized by some type of organism, and
specifically, fish, having evolved over along period in close association with various groups of
invertebrates, possess not only the greatest number but also the highest variety of parasites
compared to any other vertebrate. The family Anostomidae, comprising avast diversity of fish,
isaso inhabited by arich parasitic fauna, with approximately 108 species of metazoans already
recorded, along with several occurrences where the identification of parasites was limited to
the taxonomic levels of genus or family. The family Prochilodontidae also harbors a rich
diversity of parasitic metazoans, with approximately 63 species recorded to date, as well as
severa cases where the parasites were identified only to the genus or family level. The first
chapter of the dissertation aims to inventory the parasitic fauna of Leporinus piau from the
Lima Campos were, located in the municipality of 1co, Ceara, Brazil. A total of 35 hosts were
analyzed, subjected to necropsy, collection, preparation, and identification of parasites
according to specialized ichthyoparasitology literature. All analyzed specimens were
parasitized by at least two metazoan taxa. A total of 2,910 parasite specimens were identified,
belonging to five groups (Myxozoa, Monogenea, Digenea, Nematoda, and Copepoda). The
second chapter of the dissertation aimed to eval uate the metazoan parasitic faunaof Prochilodus
brevisfrom two weresin southern Ceara Twenty-five individualswere analyzed fromthe Lima
Campos were in the municipality of 1¢co, and 14 from the Ubaldinho were in the municipality
of Cedro. The hosts were subjected to necropsy, collection, preparation, and identification of
parasites according to specialized ichthyoparasitology literature. All specimens analyzed from
both localities were parasitized by at least one taxon. For the hosts analyzed from the Lima
Campos were, 604 parasite specimens were identified, belonging to four different groups
(Myxozoa, Monogenea, Digenea, and Acanthocephaa). For the hosts analyzed from the
Ubaldinho were, 499 parasite specimens were identified, also distributed among the same four
groups. In this study, asignificant diversity of parasites wasidentified in the studied hosts, with
2,910 parasite specimens distributed among 17 taxain L. piau, providing seven new recordsfor
the host and 16 for the Lima Campos were, and 1,103 parasite specimens distributed among 14
taxain P. brevis, yielding three new records for the host and 12 for the Lima Campos were and
Ubaldinho were. This contributes to the knowledge of the parasitic faunaof fish in the Brazilian
semi-arid region. This research not only expands the geographical distribution of the identified
parasites but also contributes to the knowledge by recording new hosts for some species. These

findings emphasize the importance of ongoing research on parasitic fauna, not only to



understand the diversity and distribution of parasites but also to enhance our understanding of
parasite-host interactions in different ecosystems.

Keywords. Anostomidae; Caatinga Domain; Ichthyoparasitology; Freshwater Fish;
Prochilodontidae.
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1. INTRODUCAO GERAL

1.1 Ictiofauna da Regi&o Neotropical

A regido Neotropical possui a mais rica fauna de peixes de dgua doce do mundo, com
cercade 6.200 espécies (ALBERT et al., 2020), sendo que mais de 3.600 espécies ocorrem em
&guasbrasileiras (FROESE & PAULY, 2024). Essadiversidade de peixes de &guas continentais
esta relacionada a uma série de mecanismos, tais como, funcionamento e dindmica de rios,
lagos, areas alagadas, represas, e principalmente do ciclo hidrolégico (TUNDISI et al., 2006).

Characiformes € a ordem de peixes exclusivamente de égua doce e que possuem uma
grande diversidade morfoldgica externa e interna (ROSA, 2006). Sua distribuicdo esta nas
Américas e na Africa, tendo sua maior diversidade localizada nas drenagens neotropicais
(BUCKUP, 1998). Esta ordem possui espécies com grande importancia ecol gica e econdémica
para o Brasil, tendo diversas espécies que sdo utilizadas na pesca comercial, esportiva e na
aquicultura, como os “Curimbatas” da familia Prochilodontidae, as “Trairas” da familia

Erythrinidae e os “Piaparas” e “Piaus” da familia Anostomidae (CHAO et al., 2001).

1.2 Hospedeiros Analisados
1.2.1 Leporinus piau

Entre os Characiformes, a familia Anostomidae € uma das mais representativas (REIS
et al., 2003), possuindo 16 géneros e cerca de 150 espécies descritas (FRICKE et al., 2023).
Ademais, esses numeros continuam aumentando conforme novos estudos sdo divulgados
(BIRINDELLI & BRITSKI, 2009; BRITSKI et al., 2012). Os anostomideos, podem ser
diferenciados dos demais Characiformes, por possuirem um corpo usua mente alongado, ter a
nadadeira anal curta (contendo menos de dez raios ramificados, com excegdo de Abramites),
suas membranas branguiais estdo unidas ao istmo, a narina anterior forma um tubo, tem uma
Unica serie de dentes contendo de trés a quatro (GERY,, 1977).

Leporinus Agassiz, 1829 é o género mais rico em numero de espécies da familia
Anostomidae, tendo aproximadamente 86 espécies vaidas (FRICKE et al., 2023; FROESE &
PAULY, 2024), atingindo suamaior diversidade nos rios Amazonas, Orinoco e Guianas, onde
ha registros de mais de 60 espécies vdlidas (BIRINDELLI & BRITSKI, 2013). A espécie
Leporinus piau Fowler, 1941, popularmente conhecido como “piau” ou “piau gordura”, é um
peixe endémico da regido Nordeste brasileira, encontrando-se amplamente distribuida pelos
rios e agudes dessaregido (BRITISKI, 1988; BOTERO et al. 2023). Possui um hébito alimentar

onivoro e de ata plasticidade (SANTOS, 1982), consumindo o recurso alimentar que estiver
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disponivel ou mais abundante no ambiente (MONTENEGRO et al., 2010; SILVA-FILHO et
al., 2012). Esta espécie possui significativa importancia econdbmica, destacando-se tanto na
pesca artesanal quanto na comercial, devido a0 seu consumo pela populagdo regiona
(BOTERO et al. 2023).

1.2.2 Prochilodus brevis

As comunidades de peixes presentes nos maiores rios da América do Sul possuem um
elevado nimero de espécies dafamilia Prochilodontidae, que se destacam por representar cerca
de 50% da biomassa daictiofauna dessaregido (CASTRO & VARI, 2004; HATANAKA et al.,
2006). Espécies desta familia so detritivoras e alimentam-se de matéria orgénica e
mi crorgani smos associados ao substrato de fundo (FUGI et al., 1996).

O género Prochilodus é 0 gue possui 0 maior nimero de espécies dentro da familia
Prochilodontidae, com registro de 13 espéciesvalidas (FROESE & PAULY , 2024). Asespécies
pertencentes a esse género, S0 oviparas, cuj0s ovos permanecem livres naagua, caracterizando
ainexisténcia do cuidado parental (VERANI et al., 1989; ALMEIDA et al., 1993; DUQUE et
al., 1998; WINEMILLER & JEPSEN, 1998; MOREIRA et al., 2001). Prochilodus brevis
Steindachner, 1875 (= Prochilodus cearensis Steindachner, 1911) € conhecida popularmente
na regido Nordeste do Brasil como “curimata comum” (FONTENELE, 1981; COSTA et al.,
2015; ABREU et al., 2016), distribui-se em bacias hidrogréficas interiores e costeiras, sendo
considerada endémica nos estados do Ceara, Rio Grande do Norte e Piaui (ROSA et al., 2005;
CHELLAPPA et al., 2009) e introduzidas em alguns estados da regido sudeste do pais
(DOURADO, 1981). Possui hébito alimentar detritivoro, possibilitando que ela seja usada em
policultivo, junto a espécies que se aimentam de frutas, sementes e organismos aquaticos de
pequeno porte (FONTENELE, 1982). Esta espécie possui uma importancia econdmica
significativa, destacando-se tanto na pesca artesanal quanto na comercial, sendo amplamente

consumida pela populacéo regional. (BOTERO et al. 2023).

1.3 Diversidade da Fauna Parasitaria de Peixes

Cerca de metade de todos os animais de vida livre so parasitados por algum tipo de
organismo (PRICE, 1987; POULIN, 2007; DOBSON et a., 2008; DRAGO, 2017), e
especificamente os peixes, por ja conviverem evolutivamente ao longo de muito tempo, em
uma estreita associagdo com diversos grupos de invertebrados, eles possuem ndo sO a maior
guantidade como a maior variedade de parasitos do que qualquer outro vertebrado

(THATCHER, 2006). Em qualquer espécie de peixe pode se encontrar uma ou mais espécies
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de parasitos, além de praticamente qualquer 6rgao poder estar parasitado (TAKEMOTO et al .,
2004). Os principais grupos de parasitos de peixes neotropicais de agua doce sdo: Protozoa,
Myxozoa (Myxosporida), Platyhelminthes (Monogenea, Digenea e Cestoda), Nematoda,
Acanthocephala, Crustacea (Copepoda, Brachyura e Isopoda), Annelida (Hirudinea) e
Pentastomida (THATCHER, 2006; PAVANELLI et al. 2013).

O estudo da ictioparasitologia além de ter muita importancia na piscicultura, também
gjuda a catalogar novas espécies, pois diversos parasitos ainda séo desconhecidos pela ciéncia
(PAVANELLI et al. 2004; LUQUE et al. 2013a). Outra grande importancia, € que umagrande
variedade de peixes de interesse comercial pode ser infectada por parasitos causadores de
doencas em humanos (PAVANELLI et al. 2015).

1.4 M etazoarios Par asitos dos Hospedeir os Analisados
1.4.1 Parasitos de peixes da familia Anostomidae

A familia Anostomidae, composta por uma vasta diversidade de peixes, é também
habitada por uma rica fauna parasitaria, com aproximadamente 109 espécies de metazoarios ja
registradas, além de diversas outras ocorréncias em que aidentificacdo dos parasitos se limitou
aos niveis taxonémicos de género ou familia (MORAVEC, 1998; THATCHER, 2006; KOHN
et al., 2007; EIRASet al., 2010; KOHN et al., 2011; LUQUE et al., 2011; COHEN et al. 2013;
PAVANELLI et al., 2013; CAPODIFOGLIO et al., 2015; DIAS et al., 2017; LAURENTINO
eSILVA etal., 2017; OLIVEIRA etal., 2017a; OLIVEIRA et al., 2017b; WENDT et al., 2018;
CARDENAS et al., 2019; LEHUN et al., 2020; NARCISO & SILVA, 2020; OLIVEIRA et al.,
2020; OLIVEIRA et al., 2021; ZAGO et al., 2020; VASCONCELOS et al., 2020; SOUSA et
al., 2022; YAMADA et al., 2023; HASUIKE et al., 2023; EBERT et al., 2024; FALKENBERG
et al., 2024). Esses parasitos pertencem a diversos grupos taxondémicos, destacando-se
Myxozoa, Monogenea, Digenea, Aspidogastridae, Cestoda, Nematoda, Acanthocephala,
Mollusca, Hirudinea, Branchiura, Copepoda e Isopoda (EIRAS et al., 2010b; PAVANELLI et
al., 2013; WENDT et al., 2018) (Apéndice 1).

Até 2017, o género Leporinus abrigava cerca de 75 espécies de parasitos
(DOMINGUES & BOEGER, 2005; THATCHER, 2006; KOHN et al., 2007; TAKEMOTO et
al., 2009; AZEVEDO et al., 2010; EIRAS et al., 2010; KOHN et al., 2011; COHEN et al. 2013;
LUQUE et al., 2011; LUQUE et al., 2013b; PAVANELLLI et al., 2013; RAMOS €t al., 2013;
CAPODIFOGLIO €t al., 2015; DIAS €t al., 2017; LAURENTINO e SILVA et al., 2017,
MARTINS et al., 2017; OLIVEIRA et al., 2017a; OLIVEIRA et al., 2017b; ZAGO et al.,

2017). No entanto, importantes revisdes taxonémicas propostas por Ramirez et al. (2017) e
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Birindelli et al. (2020) resultaram na reclassificacdo de varias espécies de Leporinus para 0s
géneros Megaleporinus e Hypomasticus, respectivamente. Esse remanejamento levou a uma
reducdo significativano nimero de espécies originalmente atribuidas ao género, caindo para57
espécies. Recentemente, com contribuicdes adicionais de Oliveiraet al. (2020), Vasconcel os et
al. (2020), Zago et al. (2020), Oliveiraet al. (2021b), Cardenaset al. (2022), Sousaet al. (2022),
Yamada et al. (2023) e Falkenberg et a. (2024), o nimero de espécies de parasitos associadas
ao género Leporinus foi elevado novamente, para um total de 74 espécies, sublinhando a
dindmica sempre mutével da sistemética parasitol6gica (Apéndice 1).

A espécie L. piau, apesar de pertencer aum género amplamente estudado, ainda é uma
das menos estudas do ponto de vista parasitol 6gico. Até o momento, se tem apenas 12 registros
de parasitos na literatura associadas a essa espécie, sendo que, apenas quatro deles foram
identificados até o nivel de espécie (LUQUE et al., 2013b; LAURENTINO e SILVA et al.,
2017; SOUSA et al., 2022; SOUSA et al., 2023; FALKENBERG €t al., 2024).

1.4.2 Parasitos de peixes da familia Prochilodontidae

Peixes da familia Prochilodontidae abrigam uma rica diversidade de metazoarios
parasitos, com aproximadamente 63 espécies registradas até o momento, além de diversos
outros taxa de parasitos que foram identificados apenas até o nivel de género ou familia
(THATCHER, 2006; EIRAS €t al., 2010b; SILVA et al., 2011; COHEN et al. 2013; LUQUE
et al., 2013b; PAVANELLI et al., 2013; MONTEIRO & BRASIL-SATO, 2014; ZATTl et al.,
2015; ZATTI et al., 2016; REIS et al., 2017b; AREVALO et al., 2018; LEITE et al., 2018;
LEHUN et al., 2020; VIEIRA et al., 2021; CHEMES et al., 2022; MULLER et al., 2023;
SILVA et al., 2023). Essa variedade compreende organismos pertencentes aos grupos de
Myxozoa, Monogenea, Digenea, Cestoda, Nematoda, Acanthocephala, Mollusca, Hirudinea,
Branchiura e Copepoda (EIRAS et al., 2010b; PAVANELLI et al., 2013; REIS et al., 2017b)
(Apéndice 2).

Dentre 0s géneros pertencentes afamiliaProchil odontidae, Prochilodus se destacacomo
0 mais utilizado em estudos parasitol 6gicos, acumulando atual mente um extenso registro de 58
espécies de parasitos (THATCHER, 2006; EIRAS et al., 2010b; SILVA et al., 2011; COHEN
etal. 2013; LUQUE et al., 2013b; PAVANELLI et al., 2013; MONTEIRO & BRASIL-SATO,
2014; ZATTI et al., 2015; ZATTI et al., 2016; REIS et al., 2017b; AREVALO et al., 2018;
LEITE et al., 2018; LEHUN et al., 2020; VIEIRA et al., 2021; CHEMES €t al., 2022;
MULLER et al., 2023; SILVA et al., 2023). Entretanto, mesmo com esse foco mais amplo, a

espécie P. brevis permanece como uma das menos exploradas nesse contexto, contando até o
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momento com apenas nove registros de parasitos na literatura cientifica, sendo que, somente
sete foram identificados até o nivel de espécie (LUQUE et al., 2013b; PAVANELLI et al.,
2013; SILVA et al., 2023) (Apéndice 2).
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3. OBJETIVOS

3.1Geral
Inventariar a comunidade de metazoarios parasitos de Leporinus piau e Prochilodus brevis

provenientes de dois acudes da bacia do Rio Salgado, Ceara.

3.2 Especificos

Capitulo 1: Metazoan parasite community of Leporinus piau Fowler, 1941, an endemic

freshwater fish from the Caatinga domain

* Quantificar eidentificar os parasitos de L. piau ao menor nivel taxondmico possivel;
» Listar novos registros de parasitos tanto para o local como para a espécie hospedeira;
» Descrever os descritores ecoldgicos de prevaéncia, abundancia média e intensidade

média de cada parasito.

Capitulo 2: Parasitic community diversity of Prochilodus brevis (Characiformes,

Prochilodontidae), an endemic freshwater fish from the Brazilian semiarid region.

+ Quantificar eidentificar os parasitos de P. brevis, provenientes do agude Lima Campos,
a0 menor nivel taxondmico possivel;

* Quantificar eidentificar os parasitos de P. brevis, provenientes do acude Ubaldinho, ao
menor nivel taxondmico possivel;

» Listar novos registros de parasitos tanto para 0s locais como para a espécie hospedeira;

» Descrever os descritores ecolOgicos de prevaléncia, abundancia média e intensidade

média de cada parasito para cada localidade.



17

4. METODOLOGIA

4.1 Area de Estudo

A regido Caririense € escoada pelas sub- bacias do Alto Jaguaribe e Rio Salgado
(CEARA, 1992). O Rio Jaguaribe € um dos principais meios de recursos hidricos do estado do
Ceara, naqual pode drenar uma area de aproximadamente 74.621 Km?, correspondendo cerca
de 48% do territorio cearense (MAGALHAES, 2006). O Rio Salgado € um dos principais
afluentes dabacia do Rio Jaguaribe, podendo drenar uma éreade até 12.865 Km?, com extensio
de 308,2 Km 2 (CEARA, 1992).

A regido sul do Ceard apresenta mais de 700 acudes (COGERH, 1999), dentre eles,
destacamos: o Lima Campos (6°24'8.95" S; 38°57'24.33" O) e Ubaldinho (6°355.58" S; O
39°14'22.27" O). Os dois agudes localizam-se na por¢éo noroeste da sub-bacia hidrogréfica do
Rio Salgado, sendo que o Lima Campos esta inserido no municipio de Ic6 e o Ubaldinho no
municipio de Cedro (COGERH, 2018a; COGERH, 2018b) (Fig 1 € 2).

K

e

LY = iy

Legenda
[T Aqude Lirean Cammpos Tl Mimicipio de Codro
O Acude Ubaldinho Estado do Ceora
Hudrografia [ ] Brassl
M Municipio de feo América do Sul

Forke (e Dades IBGE 120220
Sodcra de Coordevada Gougrifioa, Dutan SIRGAS Meo

Fig 1: Regido sul do estado do Ceara com destague em dois agudes da sub-bacia do Rio Salgado.



18

A)

Fig 2: Fotos dos locais de coleta. A — Agude Lima Campos. B — Acude Ubaldinho.

4.2 Coleta, Processamento e | dentificacdo dos Hospedeir os

Os espécimes de L. piau (Piau) e P. brevis (Curimatd) (Fig 3) foram coletados durante
0 periodo de junho de 2022 ajulho de 2023, utilizando redes de arrasto, tarrafas e vara de pesca.
Em seguida eles foram acondicionados em sacos plasticos individual mente e transportados em
caixa térmica contendo gelo para o Laboratorio de Ecologia Parasitaria (LABEP), onde foram
congelados em freezers. A identificacéo taxondmica dos hospedeiros contou com a gjuda do
Dr. Telton Pedro Anselmo Ramos da Universidade Federal da Paraiba (UFPB).

A coleta dos peixes foi autorizada pela Licenca Permanente para a Coleta de Material
Zooloégico (SISBIO # 61328-1). Os procedimentos com animais foram realizados em total
conformidade com o Comité de Etica em Experimentacdo Anima (CEUA / protocolo n®
00165/2018.1) da Universidade Regional do Cariri (URCA).
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Fig 3: Exemplares dos hospedeiros analisados. A — Leporinus piau. B — Prochilodus brevis.

4.3 Coleta e Processamento Parasitos

Conforme protocolo proposto por Eiras et al. (2006), cada hospedeiro, teve sua
superficie externa (pele, nadadeiras e boca) inspecionada a procura de ectoparasitos. Em
seguida, as narinas foram lavadas com agua e o material avaliado em estereomicroscopio. As
branquias e olhos foram removidos e transferidos para placas de Petri contendo &gua, em
quantidade suficiente para deixa-los submersas. Depois foi realizado uma incisdo longitudinal
naregido ventral dos hospedeiros, comegcando naregido do anus e prolongando-se até a regido
anterior, possibilitando examinar a cavidade visceral e separar 0s 6rgaos internos em placas de
Petri (Fig 4). Todo o processo de necropsia, foi realizado com o auxilio do estereomicroscépio,
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jague muitos espécimes de parasitos sdo extremamente pequenos e dificeis de visualizar aolho

nu.

Fig 4: Analise dos hospedeiros. A e B — Procedimentos de biometria dos hospedeiros. C — Necropsia D —
Separacdo dos 6rgéos para andlise parasitol 6gica.

4.3.1 Myxozoa

Os plasmédios de myxozoarios foram coletados com auxilio de pinceis e conservados
em flaconetes de vidro contendo d cool 100%. Posteriormente algunsindividuos foram fixados
em |laminas permanentes em meio Gray & Wess (Adaptado de EIRAS et al., 2006).

4.3.2 Monogenea

Os monogenéticos foram coletados individualmente utilizando pipetadores de volume
fixo (20 pl) com ponteiras de 200 ul, sendo imediatamente col ocados em |aminas permanentes
em meio Gray & Wess para sua fixagdo e diafanizacdo (Adaptado de EIRAS et al., 2006).
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4.3.3 Digenea

Os digenéticos foram coletados e colocados em [&minas para serem achatados com
laminulas em meios AFA (Alcool-Formaldeido-Acido Acético) e conservados em flaconetes
de vidro contendo dcool 70%. Posteriormente alguns individuos foram submetidos aos
processos de coloracdo, desidratacdo e clarificacdo, onde inicialmente eles foram deixados
submersos em placas de Petris contendo Carmalumen de Mayer (carmim) por cerca de 5
minutos, apos esse tempo, foram passados por uma série a codlica(placacom écool 70%, 80%,
90% e 100%), sendo deixado 15 minutos em cada placa e deixados em flaconetes de vidro
contendo Eugenol por trés dias para clarificar os espécimes. Por fim, os individuos foram e
fixados em I&minas permanentes contendo balsamo do Canada. Todo o processo foi reaizado
com auxilio de pinceis (Adaptado de EIRAS et al., 2006).

4.3.4 Acanthocephala

Os acantocéfal os coletados foram conservados em élcool 70%. Posteriormente, alguns
individuos foram submetidos aos possessos de coloracdo, desidratacdo e clarificagcdo, onde;
inicialmente eles foram deixados submersos em placas de Petris contendo carmim por cercade
8 minutos, apos esse tempo, foram passados por uma série alcodlica (placa com acool 70%,
80%, 90% e 100%), sendo deixado 15 minutos em cada placa e deixados em flaconetes de vidro
contendo Eugenol por trés dias. Por fim, os acantocéfalos foram e montados em |aminas
permanentes contendo balsamo do Canadd, para suafixacdo e clarificacdo. Todo o processo foi
realizado com auxilio de pincels (Modificado de EIRAS et al., 2006).

4.3.5 Nematoda

Os nematoides foram coletados com auxilio de pinceis e conservados em flaconetes de
vidro contendo acool 70%. Posteriormente, eles foram clarificados com &cido lactico e
montados em |[aminas semipermanentes. Logo apds as andlises, as |aminas foram desmontadas

e os nematoides foram colocados novamente em a cool 70% (Adaptado de EIRAS et al., 2006).

4.3.6 Copepoda

Os copépodes foram coletados com auxilio de pinceis e conservados em flaconetes de
vidro contendo acool 70%. Posteriormente foram fixados em |aminas permanentes em meio
Gray & Wess (Adaptado de EIRAS et al., 2006).
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4.5 I dentificacdo dos Par asitos

Para a identificacéo dos parasitos foram analisadas as estruturas corporais de cada
organismo (formato e tamanho), comparando com bibliografias especificas para cada grupo de
metazoario, dentre as quais: Moravec (1998), Thatcher (2006) e Cohen et al. (2013), bem como

outras referéncias bibliograficas especializadas.

4.6 Analise dos Dados

As analises estatisticas foram realizadas em nivel de comunidade componente (i.e.,
todos os parasitos de todos os peixes de um local amostrado) e infracomunidade (i.e., todos os
parasitos em cadaindividuo hospedeiro). Os descritores ecol 6gicos de preval éncia, intensidade
média e abundancia média de cada componente das comuni dades parasitérias foram calculados
de acordo com Bush et al. (1997).

4.7 Fotomicr ografias e Mofometrias
Asfotomicrografias dos espécimes foram feitas em um microscopio 6ptico com camera
acoplada, modelo Leica DM 750. Todas as medidas e escalas foram feitas com o auxilio de uma

ocular micrométrica.
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5. CAPITULO 1: Metazoan parasite community of Leporinus piau Fowler, 1941
(Anostomidae, Characiformes), an endemic freshwater fish from the Caatinga domain,

Brazil

Complete List of Authors: Wallas Benevides Barbosa de Sousa, Maria Fernanda Barros Gouveia
Diniz, Priscillade Oliveira Fadel Yamada & Fabio Hideki Yamada
Manuscript submitted to: Anais da AcademiaBrasileirade Ciéncias (AABC)

Abstract: The present study aimed to inventory the parasitic fauna of Leporinus piau from the
Lima Campos weir, Salgado River basin, municipality of Icd, Ceara, Brazil. A total of 35 host
specimens were collected, whereas all were parasitized by at least two metazoan taxa. A total
of 2,910 parasite specimens belonging to five taxonomic groups were identified such as:
Myxozoa (Henneguya sp. 1 and Henneguya sp. 2), Monogenea (Jainus beccus, Jainus
radixelongatus, Tereancistrum flabellum, Tereancistrum paranaensis, Tereancistrum parvus,
Urocleidoides digitabulum, Urocleidoides paradoxus, Urocleidoides sp., Dactylogyridae gen.
sp. 1, Dactylogyridae gen. sp. 2 and Dactylogyridae gen. sp. 3), Digenea (Diplostomum
lunaschia and Clinostomum sp.), Nematoda (Procamallanus (Spirocamallanus) inopinatus)
and Copepoda (Gamispatul us schizodontis). Seventeen parasite taxa were found, with the class
Monogenea being the most abundant group. The main site of infestation was the gills,
presenting 14 taxa, including myxozoans, monogeneans, and digeneans. This study highlights
the presence of awide diversity of parasites, including seven new parasitic associations for the
host and 16 for the studied locality, as well as new records of diversity indices for the parasitic
taxa found. It was observed that the class Monogenea exhibited a broad diversity of species,
contributing to the understanding of the distribution patterns of fish parasites in the Brazilian
semiarid region.

Keywords. Anostomidae; Digenea; Copepoda; Myxozoa; Monogenea; Nematoda.
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Comunidade de parasitos metazoarios de Leporinus piau Fowler, 1941 (Anostomidae,
Characiformes), um peixe de agua doce endémico do dominio Caatinga, Brasil

Resumo: O presente estudo teve como objetivo inventariar afauna parasitériade Leporinus piau
do acude Lima Campos, bacia do Rio Salgado, municipio de Icd, Ceard, Brasil. Um total de 35
espécimes de hospedeiros foi coletado, todos parasitados por pelo menos dois taxa de
metazoarios. Um total de 2.910 espécimes de parasitos pertencentes a cinco grupos
taxondmicos foi identificado, tais como: Myxozoa (Henneguya sp. 1 e Henneguya sp. 2),
Monogenea (Jainus beccus, Jainus radixelongatus, Tereancistrum flabellum, Tereancistrum
paranaensis, Tereancistrum parvus, Urocleidoides digitabulum, Urocleidoides paradoxus,
Urocleidoides sp., Dactylogyridae gen. sp. 1, Dactylogyridae gen. sp. 2 e Dactylogyridae gen.
sp. 3), Digenea (Diplostomum lunaschia e Clinostomum sp.), Nematoda (Procamallanus
(Spirocamallanus) inopinatus) e Copepoda (Gamispatulus schizodontis). Foram encontrados
17 taxa de parasitos, sendo a classe Monogenea o grupo mais abundante. O principal local de
infestacdo foram as branquias, apresentando 14 taxa, incluindo mixozoarios, monogenéticos e
digeneanos. Este estudo destaca a presenca de uma ampla diversidade de parasitos, incluindo
sete novas associ agles parasitarias parao hospedeiro e 16 paraalocalidade estudada, bem como
novos registros de indices de diversidade para os taxa parasitarios encontrados. Observou-se
gue a classe Monogenea exibiu uma ampla diversidade de espécies, contribuindo para a
compreensado dos padrdes de distribuicéo dos parasitos de peixes naregido semiéridabrasileira.

Palavras-chaves: Anostomidae; Digenea; Copepoda; Myxozoa; Monogenea; Nematoda.
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5.1 Introduction

Parasitism is one of the most successful life forms on the planet and occurs virtually
throughout the food chain, encompassing all trophic levels (Pérez-Ponce de Ledn et a. 2002).
Fish are the vertebrates that exhibit the highest rates of parasitism (Lugue & Poulin 2007), as
they are a group that has lived for a long time in close association with various groups of
invertebrates; therefore, they possess not only the greatest quantity but also the greatest variety
of parasites compared to any other vertebrate (Thatcher 2006, Lehun et al. 2020).

According to Takemoto et a. (2009), to understand the role of the parasite community
in an ecosystem, it is essential to have prior knowledge of the species composition of parasites.
Taxonomic and systematic approaches are fundamental to understanding how biotic and abiotic
factors affect species. Therefore, understanding the effects on a population is not feasible
without specific knowledge of the ecological interactions (Lehun et a. 2020, Diniz et a. 2022).

The Anostomidae family stands out as one of the most representative within the order
Characiformes, comprising 15 genera and about 162 valid species (Giménes Jr. & Rech 2022,
Froese & Pauly 2023). Leporinus Agassiz, 1829 is one of the most diverse generain the order
Characiformes, distributed between Central Americaand southern South America (Géry 1977,
Sidlauskas et al. 2021, Sousa et al. 2024), being the richest in number of species within the
Anostomidae family, with approximately 86 valid species (Froese & Pauly 2023).

The species Leporinus piau Fowler, 1941, commonly known as"Piau gordura’ or "Piau”
is an endemic fish from the northeastern region of Brazil (Britiski 1984, Botero et a. 2023),
widely distributed throughout the rivers and weirs of the Caatinga domain, from the Séo
Francisco basin to the Parnaiba river basin (Rosa et al. 2003, Filho et al. 2012, Araljo et al.
2016, Feitosa & Rezende 2020, Sousa et a. 2022, 2023). However, studies have shown records
of this speciesin the state of Minas Gerais, in the southeastern region of Brazil (Padilha et al.
2013, Nascimento et al., 2020). It is a medium-sized fish characterized by three horizontally
elongated spots on its sides, aong with latera stripes that have faded spots along its body
(Britiski 1984, Botero et al. 2023). It demonstrates an omnivorous and highly adaptable feeding
habit (Santos, 1982), consuming available or most abundant food resources in the environment
(Montenegro et a. 2010, Silva-Filho et al. 2012).

Despite the high biodiversity of freshwater fish in Brazil, research on their parasitesis
notably incipient and lacks proper prioritization (Eiras 1994, Pavanelli et al. 2008). The genus
Leporinus has records of parasite species from various groups, such as Myxozoa, Monogenea,
Digenea, Nematoda, Acanthocephala and Crustacea (Eiras et a. 2010, Pavandlli et al. 2013,
Lehun et a. 2020, Negreiros et a. 2021). However, the species L. piau is still poorly studied
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compared to other congeners (Eiras et al. 2010, Sousa et al. 2023), with the study by Sousa et
al. (2023) providing the first record of the parasitic community of this species.

The present study contributes to the advancement of knowledge on fish parasitesin the
Caatinga domain by providing an analysis of the community of metazoan parasites of L. piau
inanew locality. Additionally, the data obtained can serve as a basis for future research on the
ecology and biology of parasites in L. piau, as well as for comparative studies with other
congeners. The research may also have practical implications for biodiversity conservation and
the management of fishery resources in the Caatinga domain. In this context, the present study
aimed to study the metazoan parasite community of L. piau in a freshwater ecosystem of

Caatinga domain, Brazil.

5.2 Materialsand Methods

The present study was carried out at the Lima Campos weir, Salgado River basin,
municipality of Ic6, Ceara state, Brazil (6°23'43" S, 38°58'10" W) (Fig 5). A total of 35
specimens of L. piau were collected using fishing rod from July 2022 to July 2023, with a
standard length ranging from 5.7 to 19.5 cm. The fish were stored individually in plastic bags
to avoid crosscontamination and frozen afterward.

The fish collection was authorized under a Permanent License for the Collection of
Zoological Material (SISBIO #61328-1). All animal procedures were performed in full
compliance with the Ethics Committee for Anima Experimentation (CEUA/ protocols
#00165/2018.1) of the Universidade Regional do Cariri (URCA), Ceard state, Brazil.
Taxonomic identification of the host followed Britski et a. (1988). The parasitological
procedures and host necropsy process followed methodology proposed by Eiras et al. (2006).
The parasite identification followed Thatcher (2006), Moravec (1998) and Cohen et al. (2013)
as well as articles describing species. The ecologica descriptors (prevalence, mean intensity
and mean abundance) of each parasite component community were performed according to
Bush et al. (1997).
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Fig 5: Metazoan parasite community of Leporinus piau Fowler, 1941 collected in the Lima Campos weir, Salgado
River basin, municipality of Icd, Ceara state, Brazil. Total abundance (TA), mean abundance (MA), mean intensity
(M), Amplitude (AP), prevaence (P (%)), number of infected fish (NI), and site of infection/infestation (SI).

5.3 Results

All host specimens analyzed were parasitized by at least two metazoan taxa. A total of
2,910 parasite specimens belonging to five taxonomic groups (Myxozoa, M onogenea, Digenea,
Nematoda, and Copepoda) were identified (Tab ). Seventeen parasite taxa were found, with
the Monogenea class being the taxonomic group that presented the highest number of species.
The main site of infestation were the gills, where 14 different parasite taxa were found,

including myxozoans, monogeneans, and digeneans.

Tab |: Metazoan parasite community of Leporinus piau Fowler, 1941 collected in the Lima Camposweir, Salgado
River basin, municipality of 1c6, Ceard state, Brazil. Abundance (TA), mean abundance (MA), mean intensity
(M1), standard error (SE), amplitude (AP), prevalence (P (%)), number of infected fish (NI) and site of
infection/infestation (SI).

Par asites TA MA+SE MI+SE AP P (%) NI S

Myxozoa

Henneguya sp. 1* )
) . 54  1.54+0.51 3.6£1.05 1-14 4286 15 Gills
(cyst-like plasmodia)

Henneguya sp. 2* )
) . 149 4.26+295 16.56+10.86 1-103 2571 9 Gills
(cyst-like plasmodia)
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Monogenea
Jainus beccus* 772 22.06+3,63 22.71+368 1-106 97.14 34 Gills
Jainus radixelongatus* * 6 0.17+0,06 1+0 1 1714 6 Gills
Tereancistrum flabellum** 2 0.06+0.04 140 1 571 2 Gills
Tereancistrum paranaensis** 167 4.77£0.97  5.39+1.05 1-31 8357 31 Gills
Tereancistrum parvus** 144  4.11+0.6 4.65+0.61 1-15 8857 31 Gills
Urocleidoides digitabulum** 1 0.03+0.03 1+- 1 2.86 1 Gills
Urocleidoides paradoxus** 636 18.17+252 18.71+2.54 1-52 9714 34 Gills
Urocleidoides sp.* 331 9.46+1.34 10.03t1.36 2-37 9414 33 Gills
Dactylogyridae gen. sp. 1* 64 1.83+0.39 2.67+2.37 1-11 6857 24 Gills
Dactylogyridae gen. sp. 2* 375 10.71+249  11.36+2.6 1-80 9429 33 Gills
Dactylogyridae gen. sp. 3* 112 3.2+0.76 4.48+0.96 1-19 7143 24 Gills

Digenea

Diplostomum lunaschia*
_ 83 237+1.09 9.22+3.44 235 2571 9 Eyes
(metacercariag)
Clinostomum sp.** .
) 3 0.09+0.05 1+0 1 8.27 3 Gills
(metacercariae)
Nematoda
Procamallanus

(Spirocamallanus) inopinatus

10 0.29+0.18 3.33+1.2 1-5 8.27 3 Stomach

Copepoda
Gamispatulus schizodontis* 1 0.03+0.03 1+- 1 2.86 1 Nostrils

* — New geographical record; ** — New geographical and host-parasite association recorded.

5.4 Discussion

Previous studies until 2017, have shown that the genus Leporinus harbored
approximately 75 species of parasites (Domingues & Boeger 2005, Thatcher 2006, Kohn et al.
2007, Takemoto et al. 2009, Azevedo et a. 2010, Eiras et a. 2010, Kohn et al. 2011, Luque et
al. 2011, Cohen et a. 2013, Lugue et a. 2013, Pavanelli et al. 2013, Ramos et al. 2013,
Capodifoglio et a. 2015, Dias et a. 2017, Silvaet a. 2017, Martins et a. 2017, Oliveiraet al.
20178, 2017b, Zago et a. 2017). Afterward, a taxonomic revision of the genus Leporinus
proposed by Ramirez et al. (2017) and Birindelli et a. (2020) resulted in the reclassification of
severa species to the genera Megaleporinus Ramirez, Birindelli & Galetti Jr. 2017 and
Hypomasticus, Borodin, 1929, respectively. This reassignment led to asignificant reduction in
the number of host speciesoriginally attributed to the genus, decreasing to 57 species. Recently,
with additional contributionsfrom Oliveiraet a. (2020, 2021), Vasconcelos et a. (2020), Zago
et a. (2020), Cardenas et a. (2022), Sousa et a. (2022), Sousa et al. (2023) and Yamada et al.

(2023), the number of parasite species associated with the genus Leporinus was raised again,
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to a total of 73 species. However, this number underestimates the true parasitic diversity
associated with these fish, due to severa records of parasites identified only to the genus or
family level (Eiraset al. 2010, Luque et al. 2011, Pavanelli et al. 2013, Lehun et a. 2020). This
knowledge gap highlights the complexity and till poorly explored diversity of parasitic
interactions in freshwater fishes from the Neotropical region.

Among the endoparasites registered in the present study, the myxozoans were the most
abundant. According to Kent et al. (2001) and Adriano et al. (2002), anong endoparasite
Henneguya spp. are the most common species found in both freshwater and marine fish. The
spores of Henneguya Thélohan, 1892 are characterized by ellipsoidal or rounded shape, with
two polar capsulesin the suture plane and the presence of two caudal appendices on the spores,
these structures representing extensions of the valves on the posterior part of the spore (Lom &
Dykova 2006).

To date, nine species of Henneguya have been described parasitizing anostomids
(Pavanelli et al. 2013, Capodifoglio et al. 2015). Currently, only two species have been recorded
in the genus Leporinus. Henneguya caudicula Eiras, Takemoto & Pavanelli, 2008, and
Henneguya friderici Casal, Matos & Azevedo, 2003 (Casal et a. 2003, Eiras et al. 2008).
Regarding the species L. piau, in the study by Sousa et a. (2023), an unidentified species of
Henneguya wasfound. The present study recordsanew locality for this genus of myxosporeans.

In the present study, some of the monogeneans species exhibited higher levels of
infestation (see Table I). These findings could be attributed to the parasite-host specificity that
some parasite species possess, making them more adept at seeking an appropriate host through
refined chemical signals (Buchmann & Lindenstrem 2002). Furthermore, patterns of interaction
between parasite species, where one parasitic species can impact the distribution and abundance
of others, may influence parasitic indices (Poulin 2001).

Among the monogeneans, six species of Jainus Mizelle, Kritsky & Crane, 1968 have
been described parasitizing fish of the family Anostomidae: Jainus amazonensis Kritsky,
Thatcher & Kayton, 1980, Jainus beccus Y amada, Mller, Zago, Y amada, Ebert, Franceschini
& Silva, 2023, Jainus leporini Abdallah, Azevedo & Luque, 2012, Jainus ornatos Y amada,
Mdller, Zago, Yamada, Ebert, Franceschini & Silva, 2023, Jainus piava Karling, Bellay,
Takemoto & Pavanelli, 2011, and Jainus radixelongatus Yamada, Muller, Zago, Y amada,
Ebert, Franceschini & Silva, 2023. From those, all were registered in fish of the genus
Leporinus (Dias et al. 2017, Lehun et a. 2020, Yamada et a. 2023). Jainus beccus and J.
radixelongatus were previously found parasitizing three species of Leporinus and one of

Megaleporinus (Y amada et al. 2023). Furthermore, after analyzing the slides from Sousa et al.
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(2023), it was found that the samples previously cataloged as Jainus sp. are specimens of J.
beccus. Thus, the present study reports the second occurrence of J. beccus and the first of J.
radixelongatusin L. piau.

To date, three monogenean species of the genus Tereancistrum have been described
parasitizing fish of the family Anostomidae (Oliveira et al. 2020), being that two of them are
registered in species of the genus Leporinus: Tereancistrum flabellum Zago, Yamada,
Franceschini, Bongiovani, Yamada & Silva, 2017, and Tereancistrum parvus Kritsky, Thatcher
& Kayton, 1980 (Guidelli et al. 2006, Zago et al. 2017). The species T. flabellumwas previously
described parasitizing three species of Leporinus and one of Megaleporinus (Zago et a. 2017).
On the other hand, the species T. parvus has records parasitizing three species of Leporinus,
four of Megaleporinus, and two of Schizodon (Pavanelli et a. 2013, Acosta et al. 2016, Lehun
et al. 2020, Negreiros et a. 2021). The present study reports the first occurrence of these two
species of parasitein L. piau and expands the knowledge of their geographical distributions.

Tereancistrum paranaensis Karling, Lopes, Takemoto & Pavanelli, 2014, has records
in four species of anostomids (Abdallah et al. 2016, Lehun et al. 2020, Oliveira et al. 2020),
among which two belonged to the genus Leporinus (Wendt et a. 2015, Martins et al. 2017).
However, after the studies by Ramirez et a. (2017), these hosts were reclassified in the genus
Megaleporinus. Therefore, the present study record T. paranaensis as a parasite of the genus
Leporinus, increasing from four to five host species.

Twelve species of Urocleidoides have been described parasitizing anostomids fish,
among them, seven were recorded in Leporinus spp.: Urocleidoides aimarai Moreira, Scholz
& Lugue, 2015, Urocleidoides cuiabai Rosim, Mendoza-Franco & Lugue, 2011, Urocleidoides
digitabulum Zago, Y amada, Y amada, Franceschini, Bongiovani & Silva, 2020, Urocleidoides
eremitus Kritsky, Thatcher & Boeger, 1986, Urocleidoides paradoxus Kritsky, Thatcher &
Boeger, 1986, Urocleidoides sinus Zago, Y amada, Y amada, Franceschini, Bongiovani & Silva,
2020, and Urocleidoides solarivaginatus Zago, Y amada, Y amada, Franceschini, Bongiovani &
Silva, 2020 (Guidelli et a. 2006, Dias et al. 2017, Oliveira et al. 2020, Zago et a. 2020, Ebert
et al. 2024). The species U. digitabulum was previously described parasitizing two species of
Leporinus and one of Megaleporinus (ZAGO et a. 2020). On the other hand, the species U.
paradoxus has records parasitizing two species of Leporinus, four of Megaleporinus, one of
Rhytiodus, and two of Schizodon (Pavanelli et al. 2013, Lehun et a. 2020, Oliveiraet al. 2020,
Negreiros et a. 2021, Hasuike et al. 2024). Sousa et al. (2023) identified two representatives of

the genus parasitizing gills of L. piau from the Cumbé weir, municipality of Barro, Ceara state,
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Brazil. The present study records a new locality for this genus, as well as reporting for the first
time the occurrence of U. digitabulum and U. paradoxus.

The genus Urocleidoides Mizelle & Price, 1964 accommodated only those monogenean
species that possessed avaginal sclerite in the medial region of their body (Kritsky et al. 1986).
Neto & Domingues (2023), pointed out that not all species of Urocleidoides possess a vaginal
sclerite. In other words, representatives lacking this diagnostic feature can only have their
identity confirmed through molecular analyses. One species of Urocleidoides could not be
identified in the present study dueto the lack of morphological similarity with any of the species
previously described for the genus. The identification difficulty encountered in this study is a
common issue in research on the parasitic biodiversity of fish, where monogeneans are often
classified only at the genus level (Dias et al. 2017, Lehun et a. 2020, Sousa et al. 2022).
Moreover, the frequent description of new Urocleidoides speciesin recent studies, such asthose
by Zago et a. (2020), Freitas et a. (2021), and Hasuike et a. (2024), highlighted the constant
expansion of knowledge about this genus. These facts emphasize the ongoing importance of
taxonomic research for a comprehensive understanding of parasitic diversity.

Several speciesbelonging to the family Dactylogyridae have been recorded in Leporinus
spp. (Takemoto et al. 2009, Pavanelli et a. 2013, Dias et al. 2017, Zago et al. 2020, Y amada et
al. 2023). However, it is important to note that, despite research efforts, unidentified
dactylogyridsstill exist in various studies, as seen intheworksof Martinset al. (2017), Y amada
et a. (2017) and Sousa et a. (2023). In the present study, three taxa of unidentified
dactylogyrids were recorded, these results highlighting the complexity and the still not fully
understood diversity of this group of fish parasites in the genus Leporinus.

In freshwater fish, metacercariae of different species are common, mainly from the
families Diplostomidae Poirier, 1886 (Luque 2004, Takemoto et al. 2009, Lehun et a. 2020).
Evans et al. (1976) mentioned that the presence of 40 metacercariae per eye can result in
cataracts or blindness, depending on the size of the fish. Additionally, they can debilitate their
host due to migration through the body until reaching the eyes (Thatcher, 2006).

Diplostomum lunaschiae Locke, Drago, Nufiez, Rangel, Souza & Takemoto, 2020 was
the first species of this genus identified in fish of the family Anostomidae (Sousa et al. 2022);
previoudly, only individuals identified as Diplostomum sp. had been reported (Guidelli et al.
2006, Takemoto et a. 2009, Lehun et a. 2020). The present study records a new locality for
this digenetic species and corroborates its association with anostomids host specie

To date, two species of Clinostomum have been recorded in species of the genus

Leporinus in neotropics. Clinostomum complanatum (Rudolphi, 1814) and Clinostomum
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marginatum (Rudolphi, 1819) (Guidelli et a. 2011, Oliveira et al. 2017b). This study reports
the first occurrence of this genus in L. piau and expands the knowledge of its geographical
distributions.

Among the nematodes recorded in anostomids, five species are the Procamallanus,
being that four are classified under the subgenus Spirocamallanus Moravec & Thatcher, 1997
(Luque et al. 2011, Silva et a. 2017). These helminths species include: Procamallanus
(Spirocamallanus) amarali Vaz & Pereira, 1934, Procamallanus (Spirocamallanus) iheringi
Travassos, Artigas & Pereira, 1928, Procamallanus (Spirocamallanus) inopinatus Travassos,
Artigas & Pereira, 1929, and Procamallanus (Spirocamallanus) saofranciscensis (Moreira,
Oliveira & Costa, 1994) (Eiras et a. 2010, Silva et a. 2017). Procamallanus (S.) inopinatus
has been recorded parasitizing 18 species of anostomids, six of which belong to the genus
Leporinus (Eiras et a. 2010, Lugue et al. 2011, Lehun et a. 2020, Negreiros et a. 2021).
Moreira et al. (1994) were the first to report the presence of P. (S) inopinatus in L. piau.
Subsequently, Sousa et a. (2023) also identified the occurrence of this nematode in L. piau
from Cumbe weir, Ceara state, Brazil. Carvalho et a. (2022) documented the first occurrence
of P. (S) inopinatus in Tetragonopterus argenteus Cuvier, 1816 (Characidae) from the Lima
Campos weir.

Among the crustaceans parasitic of nostrils of freshwater fish, copepods of the genus
Gamispatulus harbors only two species, Gamispatulus ferrilongus Narciso & Silva, 2020 and
Gamispatulus schizodontis Thatcher & Boeger, 1984, which have been recorded in variousfish
of the family Anostomidae (Pavanelli et al. 2013, Narciso & Silva 2020). The species G.
schizodontis has been reported parasitizing five species of Leporinus, one of Megaleporinus,
and three of Schizodon (Eiras et al. 2010, Lehun et al. 2020, Narciso & Silva 2020, Sousaet a.
2023). Sousa et al. (2023) reported the first occurrence of this parasitein L. piau from Cumbe
weir, Cearastate, Brazil. Thus, the present study records anew locality for this parasite species.

In the present study, the main site of infection or infestation was the gills, which can be
mainly attributed to the presence of several species of monogeneans. The presence of these
parasitesin the gillsis primarily due to the presence of attachment structures, which can cause
direct physical damage to the tissues (Thatcher 2006). The gills are the main respiratory organ
in fish, playing an important role in nitrogen excretion and ion balance (Takvam et a. 2023).
Intenseinfectionsin the gills can compromise the functioning of thisorgan, negatively affecting
the development of the fish (Buchmann & Bresciani 2006, Pavanelli et al. 2013).

It was observed that the class Monogenea presented the highest number of speciesin

the analyzed host, recording 11 taxa. Other studies conducted with Characiformes also
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demonstrate this pattern for the Brazilian semiarid region, where monogeneans exhibit greater
species diversity compared to other taxonomic groups, especially endoparasites (Diniz et al.
2022, Sousa et al. 2023, Silvaet a. 2023).

Analyzing the study conducted by Sousaet a. (2023) with 11 specimensof L. piau from
the Cumbe weir, located in the municipality of Barro (Ceara, Brazil), atotal of four taxonomic
groups were recorded: Myxozoa (Henneguya sp.), Monogenea (J. beccus (= Jainus sp.),
Urocleidoides sp. 1, Urocleidoides sp. 2 and Dactylogyridae gen. sp.), Nematoda (P. (S)
inopinatus), and Copepoda (Ergasilus sp. and G. schizodontis). When comparing the ecol ogical
descriptors, the present study observed higher levels of parasitism for J. beccus, Urocleidoides
sp., Dactylogyridae gen. spp. and P. (S)) inopinatus, in addition to a greater number of parasitic
taxa, possibly due to the higher number of hosts analyzed.

However, G. schizodontis showed a low mean abundance, mean intensity, and
prevalence, with variations in parasitic indices compared to the study by Sousa et al. (2023).
Therefore, the levels of parasitism in fish are the result of patterns that operate at different
levels, as an ecological factor responsible for the differences, requiring a more integrated
understanding of ecosystem functioning (Cresson et a. 2023).

In summary, the richness of parasite community of L. piau in the present study,
including seven new parasitic associations for the host and 16 for the studied locality,
representing an important contribution to the knowledge of the parasitic fauna of fish in the
Caatinga domain, Brazil. Furthermore, there is the prospect of potential new taxa to be
described, which could significantly enrich the understanding of the biodiversity of fish
parasites of freshwater fish from Caatinga domain. These findings not only enhance our
understanding of parasitic biodiversity but also underscore the importance of ongoing studies
for the comprehension and conservation of aquatic ecosystems.
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6. CAPITULO 2: Parasitic community diversity of Prochilodus brevis (Characiformes,

Prochilodontidae), an endemic freshwater fish from the Brazilian semiarid region

Complete List of Authors: Wallas Benevides Barbosa de Sousa, Ana Jilia Ferreira Lopes, Maria
Fernanda Barros Gouveia Diniz, Priscillade Oliveira Fadel Yamada & Fabio Hideki Y amada
Manuscript submitted to: Revista Brasileira de Parasitologia V eterinéria (RBPV)

Abstract: The present study aimed to inventory the parasitic fauna of Prochilodus brevis from
two weir in southern Ceara state, Brazil. Twenty-five individual s were collected from the Lima
Campos welir, in the municipality of 1¢c6, and 14 from the Ubaldinho weir, in the municipality
of Cedro. All analyzed specimens were parasitized by metazoans. The parasitic fauna was
composed by four taxonomic groups, identified such as. Myxozoa (Henneguya sp. and
Myxobolus sp.), Monogenea (Tereancistrum curimba, Tereancistrum pirassununguensis,
Tereancistrum takemotoi, Tereancistrum sp. 1, Tereancistrum sp. 2, Tereancistrum sp. 3 and
Gyrodactylidae gen. sp.), Digenea (Austrodiplostomum compactum and Diplostomum
lunaschia) and Acanthocephala (Neoechinorhynchus curemai). This study highlights the
presence of awide diversity of parasites, including three new parasitic associations for the host
and 12 for each of the studied localities, as well as new records of diversity indices for the
parasitic taxa found. The present study corroborates the findings from other researches
conducted on endemic species in the Brazilian Northeast, showing a higher richness of
monogeneans compared to other taxonomic groups. Additionally, there is the prospect of
potential new taxa to be described, which could significantly enrich the knowledge about the
biodiversity of freshwater fish parasites in these aguatic environments. These findings
underscore the importance of ongoing studies for the understanding and conservation of aquatic
ecosystems.

Keywor ds. Brazilian Northeast; Caatinga Domain; Component community; Curimatg;

M etazoan parasite.
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Diversidade da comunidade par asitaria de Prochilodus brevis (Char acifor mes, Prochilodontidae),
um peixe endémico de agua doce do semiarido brasileiro

Resumo: O presente estudo teve como objetivo inventariar a fauna parasitéria de Prochilodus
brevis de dois agudes no sul do estado do Ceard, Brasil. Foram col etados 25 individuos no agude
Lima Campos, no municipio de Ico, e 14 no acude Ubaldinho, no municipio de Cedro. Todos
0s espécimes analisados estavam parasitados por metazoarios. A faunaparasitariafoi composta
por quatro grupos taxondmicos, identificados como: Myxozoa (Henneguya sp. € Myxobolus
sp.), Monogenea (Tereancistrum curimba, Tereancistrum pirassununguensis, Tereancistrum
takemotoi, Tereancistrumsp. 1, Tereancistrumsp. 2, Tereancistrumsp. 3 e Gyrodactylidae gen.
sp.), Digenea (Austrodiplostomum compactum e Diplostomum lunaschia) e Acanthocephala
(Neoechinorhynchus curemai). Este estudo destaca a presenca de uma ampla diversidade de
parasitos, incluindo trés novas associagdes parasitérias para o hospedeiro e 12 para cada uma
das localidades estudadas, bem como novos registros de indices de diversidade para os taxons
parasitéarios encontrados. O presente estudo corrobora os achados de outras pesqui sas realizadas
com espécies endémicas no Nordeste brasileiro, mostrando uma maior riqueza de
monogenéticos em comparacdo com outros grupos taxondmicos. Além disso, hé a perspectiva
de potenciais novos taxa a serem descritos, 0 que poderia enriquecer significativamente o
conhecimento sobre a biodiversidade de parasitos de peixes de dgua doce nesses ambientes
aquéticos. Esses achados ressaltam a importancia de estudos continuos para a compreensao e
conservacao dos ecossi stemas aquéti cos.

Palavras-chaves. Nordeste brasileiro; Dominio Caatinga; Comunidade componente;

Curimatd; Metazoarios parasitos.
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6.1 Introduction

In the Neotropical region, the genus Prochilodus Agassiz, 1829 has the highest number
of species within the family Prochilodontidae, with 13 valid species (Froese & Pauly, 2023).
Among these species, we highlight Prochilodus brevis (= Prochilodus cearensis) Steindachner,
1874, which is popularly known as "Curimatd’ or "Curimatd-comum”, an endemic freshwater
fish species in the Northeast region (Castro & Vari, 2004; Botero et a., 2023) and introduced
in the southeast region of Brazil (Dourado, 1981; Menezes et a., 2024). Prochilodus brevis
plays a significant role in the ecosystem due to its detritivorous feeding habit, which, in
adulthood, contributesto the cycling of organic matter present in aquatic environments (Moore
et al., 2004; Taylor et a., 2006; Botero et a., 2023). In addition, this fish presents a conomic
potential, especially due to the appreciation of itsroe, known as "caviar do sertdo" (Bomfim et
al., 2015; Costaet d., 2015). Itsrelevance al so extendsto the social context, asthe consumption
of the fish is associated with artisanal fishing (Costa et al., 2016).

Fishes have maintained a close relationship with severa groups of invertebrates over
time, resulting in awide diversity and quantity of parasites, overcoming any other vertebratein
these aspects (Thatcher, 2006). The megadiversity of freshwater fish in Brazil, each hosting a
variety of parasites, highlights the remarkable diversity of parasitic species coexisting with the
Brazilian ichthyofauna (Takemoto et al., 2009; Eiras et al., 2010; Lehun et al., 2020).

Until now, the family Prochilodontidae harbors a rich diversity of metazoan parasites,
with approximately 63 species recorded (Thatcher, 2006; Eiras et al., 2010; Silvaet a., 2011;
Cohen et a., 2013; Luque et a., 2013b; Pavanelli et al., 2013; Monteiro & Brasil-Sato, 2014;
Zatti et a., 2015; Zatti et a., 2016; Reis et a., 2017b; Arévalo et a., 2018; Leite et a., 2018;
Lehun et al., 2020; Vieira et a., 2021; Chemes et al., 2022; Mliller et al., 2023; Silva et d.,
2023), belonging to Myxozoa, Monogenea, Digenea, Cestoda, Nematoda, Acanthocephala,
Mollusca, Hirudinea, Branchiura, and Copepoda (Eiras et a., 2010; Pavanelli et a., 2013; Reis
et a., 2017b). In this context, the present study aimed to inventory the parasitic fauna of
Prochilodus brevis, an endemic freshwater fish from the Brazilian semiarid region, intwo weirs
in southern Ceara state, Brazil.

6.2 Materialsand Methods

A total of 25 host specimens were collected in the Lima Campos weir (LCW)
(6°24'8.95" S; 38°57'24.33" W), in the municipality of Icd, and 14 in the Ubaldinho weir
(UBW) (6°35'5.58" S; 39°14'22.27" W), in the municipality of Cedro (Fig 6). The fish were

stored individually in plastic bags to avoid cross-contamination and frozen afterward. The fish
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were captured between June 2022 and July 2023, and each one was measured (to the nearest
0.1 cm) and weighed (to the nearest 0.1 g).

The fish collection was authorized under a Permanent License for the Collection of
Zoologica Material (SISBIO #61328-1). All anima procedures were performed in full
compliance with the Ethics Committee for Anima Experimentation (CEUA/ protocols
#00165/2018.1) of the Universidade Regiona do Cariri (URCA), Ceard state, Brazil.
Taxonomic identification of the host followed Botero et a. (2023). The parasitological
procedures and host necropsy process followed methodology proposed by Eiras et al. (2006).
The parasite identification followed Thatcher (2006), Moravec (1998) and Cohen et a. (2013).
The ecological descriptors of each parasite were performed according to Bush et a. (1997).
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Fig 6: Sampling area, the Lima Campos weir (LCW), in the municipality of Icé, and the Ubaldinho weir (UBW),
in the municipality of Cedro, both in the southeastern of Ceara state, Brazil.

6.3 Results
All analyzed specimens were parasitized by metazoans. The parasitic fauna was
composed by four taxonomic groups, identified such as: Myxozoa (Henneguya sp. and

Myxobolus sp.), Monogenea (Tereancistrum curimba, Tereancistrum pirassununguenss,
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Tereancistrum takemotoi, Tereancistrum sp. 1, Tereancistrum sp. 2, Tereancistrum sp. 3 and
Gyrodactylidae gen. sp.), Digenea (Austrodiplostomum compactum and Diplostomum
lunaschia) and Acanthocephala (Neoechinorhynchus curemai).

A total of 604 parasites were recoverd from 25 host specimens collected from the LCW,
distributed among 12 taxa, showing a total prevalence of 100 % and mean intensity of
24.16x6.72 (Tab I1; Fig 7). For the hosts from the UBW, 499 parasite specimens recoverd from
14 host specimens, also distributed among 12 taxa, showing atotal prevalence of 100 % and
mean intensity of 35.64+7.10 (Tab Ill; Fig 7). In both localities, the main site of infestation
were the gills, where 10 different taxa were found in LCW fish and 11 in UBW fish, including
myxozoans and monogeneans (Tab Il and I11; Fig 8).

Tab Il Metazoan parasite community of Prochilodus brevis Steindachner, 1874 collected in the Lima Campos
weir (LCW), municipality of Icd, Ceara state, Brazil. Total abundance (TA), mean abundance (MA), mean
intensity (M), standard error (SE), amplitude (AP), prevaence (P (%)), number of infected fish (NI), and site of
infection/infestation (Sl).

Parasites TA MA+ SE MI+ SE AP P (%) NI
Myxozoa
Henneguya sp.* .
) i 72 2.88+1.30 5.14+2.16 1-29 56 Gills
(cyst-like plasmodia)
Myxobolus sp.* .
) i 15 0.6£0.24 1.88+0.52 1-5 32 Gills
(cyst-like plasmodia)
M onogenea
Tereancistrum curimba* 69 2.76x0.76 4.06+0.98 1-15 68 Gills
Tereancistrum pirassununguensis* 263 10.52+4.24 12.52+4.75 1-105 84 Gills
Tereancistrum takemotoi* 56 2.24+0.37 2.95+0.35 1-6 76 Gills
Tereancistrum sp. 1* 84 3.36x1.21 4.94+1.59 1-29 72 Gills
Tereancistrum sp. 2* 23 0.92+0.25 1.92+0.34 1-4 48 Gills
Tereancistrum sp. 3* 12 0.48+0.34 6+1 5-7 8 Gills
Gyrodactylidae gen. sp.** 3 0.12+0.07 1+0 1 12 Gills
Digenea
Austrodiplostomum compactum* *
_ 3 0.12+0.88 1.5+0.5 1-2 8 Eyes
(metacercariae)
Diplostomum lunaschiae*
_ 2 0.08+0.08 2+- 2 4 Eyes
(metacercariae)
Acanthocephala
Neoechinorhynchus curemai* 2 0.08+0.06 1+0 1 8 Intestino

* — New geographical record; ** — New geographical and host-parasite association recorded.
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Tab I11: Metazoan parasite community of Prochilodus brevis Steindachner, 1874 collected in the Ubaldinho weir
(UBW), municipality of Cedro, Ceara state, Brazil. Total abundance (TA), mean abundance (MA), mean intensity
(M1), standard error (SE), amplitude (AP), prevalence (P (%)), number of infected fish (NI), and site of

infection/infestation (Sl).

Parasites TA MA+ SE MI+ SE AP P (%) NI
Myxozoa
Henneguya sp.* .
) i 48 3.43+1.56 6+2.40 1-22 57.14 Gills
(cyst-like plasmodia)
Myxobolus sp.* .
) i 21 1.5+0.68 4.2+1.16 1-7 35.71 Gills
(cyst-like plasmodia)
Monogenea
Apedunculata discoidea** 7 0.5+£0.23 1.4+0.4 1-3 35.71 Gills
Tereancistrum curimba* 67 4.79+1.05 5.15+1.07 1-12 92.86 Gills
Tereancistrum pirassununguensis® 105 7.5+£2.09 8.08+2.17 1-26 92.86 Gills
Tereancistrum takemotoi* 126 9+1.83 9+1.83 2-23 100 Gills
Tereancistrum sp. 1* 35 2.5+0.80 3.18+0.92 1-9 78.57 Gills
Tereancistrum sp. 2* 33 2.36+0.51 3+0.49 1-6 78.57 Gills
Tereancistrum sp. 3* 11 0.79+0.26 1.57+0.30 1-3 50 Gills
Tereancistrum sp. 4* 8 0.57+0.25 1.6+0.4 1-3 35.71 Gills
Digenea
Austrodiplostomum compactum*
_ 1 0.07+0.07 140 1 7.14 Eyes
(metacercariag)
Acanthocephala
Neoechinorhynchus curemai* * 37 2.64+1.31 6.17+2.47 1-16 42.86 Intestine

* — New geographical record; ** — New geographical and host-parasite association recorded.
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Fig 7: Parasite species richness of Prochilodus brevis Steindachner, 1874 collected in two weirs, Ceara state,
Brazil. Lima Campos weir (LCW) and the Ubaldinho weir (UBW).
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Fig 8: Parasitic community diversity of Prochilodus brevis Steindachner, 1874 collected in two weirs, Ceara state,
Brazil. Lima Campos weir (LCW) and the Ubaldinho weir (UBW).

6.4 Discussion

Currently, the family Prochilodontidae has 63 species of parasites recorded. Among
these records, 58 were in fish of the genus Prochilodus, which is the most studied genusin this
family regarding parasitology (Thatcher, 2006; Eiras et a., 2010; Silva et al., 2011; Cohen et
al., 2013; Luque et a., 2013; Pavanelli et a., 2013; Monteiro & Brasil-Sato, 2014; Zatti et al.,
2015; Zatti et al., 2016; Reis et al., 2017; Arévao et d., 2018; Leite et a., 2018; Lehun et al.,
2020; Vieira et a., 2021; Chemes et al., 2022; Miller et a., 2023; Silva et a., 2023).
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Unfortunantly, these numbers underestimate the true parasitic diversity associated with these
fish, since there are severa records of parasites identified only at the genus or family level
(Pavanelli et d., 2013; Leiteet ., 2018; Lehun et a., 2020).

Four species of Henneguya Thélohan, 1892 have been described parasitizing fish of the
family Prochilodontidae (Eiras et al., 2010; Mller et a., 2023). Among them, three species
were recorded only in Prochilodus lineatus (Vaenciennes, 1837): Henneguya caudalongula
Adriano, Arana& Cordeiro, 2005, Henneguya paranaensis Eiras, Pavanelli & Takemoto, 2004
and Henneguya tietensis Vieira, Rangel, Tagliavini, Abdallah, Santos & Azevedo, 2021
(Pavanelli et a., 2013; Vieira et a., 2021). Regarding the species P. brevis, in the study by
Silvaet a. (2023), an unidentified species of Henneguya was found. The present study records
anew locality for this genus.

Eight species of Myxobolus Biitschli, 1882 have been described parasitizing fish of the
family Prochilodontidae, with five being recorded only in Prochilodus spp.: Myxobolus
curimatae Zatti, Naldoni, Silva, Maia & Adriano, 2015, Myxobolus franciscoi Eiras, Monteiro
& Brasil-Sato, 2010, Myxoboluslomi Azevedo, Vieira, Vieira, Silva, Matos & Abdallah, 2014,
Myxobolus porofilus Adriano, Arana, Ceccarelli & Cordeiro, 2002, and Myxobolus prochilodus
Eiras, Zhang & Molnar, 2014 (Eiras et al., 2010; Zatti et al., 2015; Zatti et al., 2016; Leite et
a., 2018; Muller et a., 2022). According to Eiras et a. (2010), P. brevis has a record of
Myxobolus sp., and thus, the present study records a new locality for this genus.

According to Lom & Dykové (2006), the genus Henneguya and Myxobolus are the
generawith the highest number of recorded species. Among endoparasites, Henneguya spp. are
considered the most commonly found in fish (Kent et a., 2001; Adriano et a., 2002), an
observation that is also corroborated by the present study. Even in the LCW, where Myxobolus
sp. was more abundant, Henneguya sp. was more preval ent.

The monogenean Apedunculata discoidea Cuglianna, Cordeiro & Luqgue, 2009 is the
only species in the genus (Cuglianna et al., 2009; Cohen et al., 2013). This species was
described only in fish of the genus Prochilodus (Cuglianna et a., 2009; Monteiro & Brasil-
Sato, 2014; Pinaet al., 2017). To date, there are no previous reportsin P. brevis the presented
data expand the geographical distribution (UBW) of this parasitic species and the number of
hosts parasitized by it.

Five species of the monogeneans of the genus Tereancistrum Kritsky, Thatcher &
Kayton, 1980 have been described parasitizing fish of the family Prochilodontidae, all of them
in fish of the genus Prochilodus: Tereancistrum curimba Lizama, Takemoto & Pavanelli, 2004,

Tereancistrum ornatum Kritsky, Thatcher & Kayton, 1980, Tereancistrum pirassununguensis
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Cepeda, Ceccarelli & Luque, 2012, Tereancistrum takemotoi Leite, Pelegrini, Azevedo &
Abdallah, 2020, and Tereancistrum toksonum Lizama, Takemoto & Pavanelli, 2004 (Pavanelli
eta., 2013; Diaset a., 2017; Leiteet al., 2020). Silvaet a. (2023) reported the first occurrence
of T. curimba, T. pirassununguensis, and T. takemotoi in P. brevis. The present study records
two new localities for these species of monogeneans.

In the present study, four species of Tereancistrum could not be identified due to the
lack of morphological similarity with any of the species previously described for the genus,
suggesting the possibility of new, yet undescribed species. New species of Tereancistrum have
been described in recent studies, such as those by Zago et a. (2017) and Leite et al. (2020),
highlighting the ongoing expansion of knowledge about this genus. This finding underscores
the potential for the discovery of new species within this genus, emphasizing the importance of
detailed taxonomic research for a more comprehensive understanding of parasitic diversity in
aguatic environments.

The monogenean Gyrodactylus gemini Ferraz, Shinn & Sommerville, 1994 is the only
gyrodactylid monogenean species identified in prochilodontids, being recorded in two species
of Semaprochilodus (Ferraz et a., 1994; Silvaet al., 2011). Regarding the genus Prochilodus,
only specimens identified at the genus or family level have been reported (Lizama et al., 2005;
Chemes & Gervasoni, 2013; Lehun et al., 2020). This study not only provides the first record
of gyrodactylidsin the host but also in the studied locality (LCW).

In the present study, monogeneans showed the highest species richness and the highest
average abundance, mean intensity, and preval ence indices among the parasites observed in the
two locations (Tabs 1 and 2; Figure 3). According to Poulin (1992), monogeneans demonstrate
high specificity to their hosts compared to other groups of parasites, suggesting a closer
coevolution with their hosts than any other group of parasites. In the case of the monogeneans
analyzed in this study, A. discoidea, T. curimba, T. pirassununguensis, and T. takemotoi, they
were recorded only in species of the genus Prochilodus (Pavanelli et a., 2013; Monteiro &
Brasil-Sato, 2014; Pifa et a., 2017; Leite et al., 2020; Silva et al., 2023), this reinforcing the
specificity of these parasites to their hosts. This characteristic can be attributed to the more
restricted attachment points and highly specialized adhesive organs that monogeneans exhibit,
especialy on the gills of their hosts (Poulin, 1992; Pavandlli et a., 2013). Additionally, other
studies with endemic Characiformes from the Northeast of Brazil have shown agreater richness
of monogeneans species compared to other taxonomic groups (Diniz et al., 2022; Sousa et al.,
2023; Silvaet al., 2023).
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Currently, the digenean of the genus Austrodiplostomum Szidat & Nani, 1951 harbors
three species, Austrodiplostomum compactum (Lutz, 1928), Austrodipl ostomum mordax Szidat
& Nani, 1951, and Austrodiplostomum ostrowskiae Dronen, 2009 (Dronen, 2009; Nufez,
2017). Only the species A. compactum has been recorded in prochilodontids, being reported in
two species of Prochilodus (Lehun et a., 2020; Silva et a., 2023). Silvaet al. (2023) reported
the first occurrence of this parasite in P. brevis; thus, the present study expands the knowledge
of the geographical distribution of this digenean. Diplostomum lunaschiae Locke, Drago,
Nufez, Rangel, Souza & Takemoto, 2020 is, to date, the only species of this genus found in
prochilodontids, being recorded in P. brevis (Sousa et al., 2022; Silvaet a., 2023). The present
study records a new locality for this species of digenean.

In the present study, two species of digeneans were found in larval stage
(metacercariag), al of them parasitizing the eyes. According to Thatcher (2006), metacercariae
are more pathogeni c than adult individual s because they can encyst in various organs. Digenetic
parasites that migrate within the host are more harmful than those that remain in the same
location. This is the case for some metacercariae of the family Diplostomidae that migrate
through the body of their hosts until they reach the eyes (Eiras, 1994; Thatcher, 2006).
Additionally, these metacercariae can make the fish more susceptible to predation by the
definitive host (Affonso et al., 2017; Poulin, 2023).

Two species of the genus Neoechinorhynchus Stiles & Hassall, 1905 have been reported
in  prochilodontids, namely Neoechinorhynchus curemai Noronha, 1973 and
Neoechinorhynchus prochilodorum Nickol & Thatcher, 1971 (Thatcher, 2006; Lehun et al.,
2020). The present study reports not only thefirst occurrence of the species N. curemai but also
thefirst record of the phylum Acanthocephalain P. brevis; thus, the presented data expand the
geographical distribution (LCW and UBW) of this parasitic species and the number of hosts
parasitized by it.

In both locations, the primary site of infestation and infection by parasites was the gills,
with the presence of mainly monogenean species. Gills are vital organsfor fish, responsible for
respiratory activities (Takvam et a., 2023). Several parasite species specifically target the gills,
having specialized attachment structures for this organ (Thatcher, 2006; Pavanelli et ., 2013),
asthese organs provide a microhabitat for these parasites, offering aspecific site for attachment
and colonization (Mahmoud et al., 2017). Additionaly, gills have alarge surface area and are
in direct contact with the externa environment, making them easily accessible to parasites
(Nnadi & Eze, 2013).
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It was observed that the monogenean species, A. discoidea and Tereancistrum sp. 4,
were found exclusively in hosts from UBW (Tab 2), while Gyrodactylidae gen. sp.
(monogenean) and D. lunaschiae (digenean) occurred only in LCW (Tab 1). Additionally, the
species present in both locations exhibited distinct values regarding ecological descriptors data.
As pointed out by several authors, the specific characteristics of each environment, including
fluctuations in the hydrological cycle, have a direct influence on the population dynamics of
fish, which is reflected in the structure and composition of their parasite populations (Jerdnimo
et al. 2022; Lehun et al., 2022; Gomez-Llano et a., 2023; Jarvis-Cross & Krkosek, 2023). Thus,
the parasitic fauna in populations of hosts of the same species, but in different regions and
periods, may present variations in richness and composition, due to the diversity of parasite
species found over time and space (Luque, 2004).

In summary, the richness of the parasite community of P. brevisin this study, including
several new parasitic records for the host and the two studied locations, represents an important
contribution to the knowledge of fish parasite faunain the Caatinga domain in Brazil, which is
still poorly studied. Additionally, there is the prospect of potential new taxa to be described,
which could significantly enrich our understanding of the biodiversity of freshwater fish
parasites in this environment. These findings not only enhance our understanding of the
parasitic biodiversity of fishin the Brazilian semiarid region but al so underscore the importance
of ongoing studies for the understanding and conservation of aquatic ecosystems.
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7. CONCLUSAO GERAL

Neste estudo, foi possivel identificar uma diversidade significativa de parasitos nos
hospedeiros estudados, sendo recuperados 2.910 espécimes de parasitos distribuidos em 17 taxa
em L. piau, trazendo sete novos registros para o hospedeiro e 16 para 0 Acude Lima Campos,
e 1.103 espécimes de parasitos distribuidos em 14 taxa em P. brevis, trazendo trés novos
registros para o hospedeiro e 12 para o Agude Lima Campos e Acude Ubaldinho, contribuindo
assim para o conhecimento da fauna parasitéria de peixes do semiérido brasileiro.

Osresultados do presente estudo, em conjunto com estudos anteriores, demonstram que,
geralmente, em peixes endémicos do nordeste brasileiro, as branquias sdo 0s principais 6rgaos
de infeccao/infestacdo. Além disso, a classe Monogenea destaca-se como 0 grupo taxondmico
mais rico e abundante.

Essas descobertas destacam a importancia das pesquisas continuas sobre a fauna
parasitéria, ndo apenas para compreender a diversidade e distribuicdo dos parasitos, mas
também para ampliar nossa compreensdo das interacGes entre parasitos e hospedeiros em
diferentes ecossistemas. Esses estudos s80 cruciais para a conservacdo dos ecossistemas
aquaticos, bem como para 0 mangjo sustentavel das populacdes de peixes de &gua doce na

regido nordeste do Brasil.
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ANEXOS

Anexo 1: Figuras dos metazoarios parasitos de Leporinus piau Fowler, 1941 coletados no
acude Lima Campos, municipio de Ico, estado do Ceara (Brasil).

Fig 9: Henneguya sp. 1 encontrados nas branquias de Leporinus piau, do agude Lima Campos. A — Plasmideo
(cisto). B — Esporos. Barrade escala: A — 100 um; B — 20 pm.
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Fig 10: Henneguya sp. 2 encontrados nas branquias de Leporinus piau do acude Lima Campos. A — Plasmideo
(cisto). B — Esporos. Barrade escala: A — 100 um; B — 20 pm.
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Fig 11: Jainus beccus encontrados nas brénquias de Leporinus piau do agude Lima Campos. A — Corpo inteiro. B
— Complexo copulatdrio masculino. C — Regido do Haptor. Barrade escala: A — 100 um; B e C — 20 pm.

Fig 12: Jainus radixelongatus encontrados nas branquias de Leporinus piau do agude Lima Campos. A — Corpo

inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A — 100 ym; Be C - 20
pm.
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Fig 13: Tereancistrum flabellum encontrados nas brénquias de Leporinus piau do agude Lima Campos. A — Corpo

inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 pm; BeC - 20
pm.

Fig 14: Tereancistrum paranaensis encontrados nas branquias de Leporinus piau do agude Lima Campos. A —
Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala A — 100 um; Be C

— 20 pm.
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Fig 15: Tereancistrum parvus encontrados nas branquias de Leporinus piau do agude Lima Campos. A — Corpo
inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 200 um; B — 20 um; B
— 40 pm.

Fig 16: Urocleidoides digitabulum encontrados nas branquias de Leporinus piau do agude Lima Campos. A —
Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A — 100 um; B e C

— 20 pm.
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Fig 17: Urocleidoides paradoxus encontrados nas brénquias de Leporinus piau do acude Lima Campos. A — Corpo

inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 pm; BeC - 20
pm.

Fig 18: Urocleidoides sp. encontrados nas branquias de Leporinus piau do agude Lima Campos. A — Corpo inteiro.

B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 pm; B e C — 20 pm.
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Fig 19: Dactylogyridae gen. sp. 1 encontrados nas branguias de Leporinus piau do agude Lima Campos. A — Corpo
inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 um; B e C - 20

pm.

Fig 20: Dactylogyridae gen. sp. 2 encontrados nas branqguias de Leporinus piau do agude Lima Campos. A — Corpo
inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 pm; BeC - 20

pm.
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Fig 21: Dactylogyridae gen. sp. 3 encontrados nas brénquias de Leporinus piau do agude Lima Campos. A — Corpo
inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 200 pm; B e C - 20

gm.

Fig 22: Diplostomum lunaschiae encontrados nos olhos de Leporinus piau do agude Lima Campos. A — Corpo
inteiro. B — Ventosa ventral e pseudoventosas. C — Ventosa ventral e acetabulo. Barrade escala A — 100 um; B e
C—50 pm.
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Fig 23: Clinostomum sp. encontrados nas brénquias de Leporinus piau do agude Lima Campos. A — Regido anterior

do corpo. B — Regido posterior do corpo. Barra de escala: 500 pm.

Fig 24: Procamallanus (Spirocamallanus) inopinatus encontrados no intestino de Leporinus piau do agude Lima
Campos. A — Composic3o de fotos para formar o corpo completo. B — Cépsula bucal. C — Utero. Barrade escala:
A — 800 um; B — 100 pm; C — 200 pm.
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Fig 25: Gamispatulus schizodontis encontrados no branquias de Leporinus piau do agude Lima Campos. A —
Composicéo de fotos para formar o corpo completo. B — Cépsula bucal. C — Utero. Barrade escala: A — 800 pm;
B — 100 pm; C — 200 pm.
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Anexo 2: Figuras dos metazoarios parasitos de Prochilodus brevis Steindachner, 1874 coletado
nos agudes Lima Campos (municipio de Icd) e Ubaldinho (municipio de Cedro), estado do
Cear& (Brasil).

Fig 26: Henneguya sp. 3 encontrados nas branguias de Prochilodus brevis dos agudes Lima Campos e Ubaldinho.
A — Plasmideo (cisto). B — Esporos. Barrade escala: A — 100 um; B — 20 um



98

Fig 27: Myxobolus sp. encontrados nas brénquias de Prochilodus brevis dos agudes Lima Campos e Ubaldinho.
A — Plasmideo (cisto). B — Esporos. Barrade escala: A — 100 um; B — 20 um.
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Fig 28: Apedunculata discoidea encontrados nas branquias de Prochilodus brevis do acude Ubaldinho. A — Corpo
inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de escala: A — 100 pm; BeC - 20

pm.

Fig 29: Tereancistrum curimba encontrados nas branquias de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A —
100 pm; B e C — 20 pm.
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A)

Fig 30: Tereancistrum pirassununguensis encontrados nas branquias de Prochilodus brevis dos agudes Lima
Campos e Ubadinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barra de
escada A — 100 um; BeC — 20 pm.

Fig 31: Tereancistrum takemotoi encontrados nas branquias de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A —
100 pm; BeC — 20 pm.
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Fig 32: Tereancistrum sp. 1 encontrados nas brénquias de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A —
100 pm; BeC — 20 pm.

Fig 33: Tereancistrum sp. 2 encontrados nas branquias de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A —
100 pm; BeC — 20 pm.
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Fig 34: Tereancistrum sp. 3 encontrados nas branquias de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A —
100 pm; BeC — 20 pm.

Fig 35: Tereancistrum sp. 4 encontrados nas branquias de Prochilodus brevis do agude Ubaldinho. A — Corpo

inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escala: A — 100 ym; Be C - 20
pm.
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A)

Fig 36: Gyrodactylidae gen. sp. encontrados nas brénquias de Prochilodus brevis do agude Lima Campos. A —

Corpo inteiro. B — Complexo copulatério masculino. C — Regido do Haptor. Barrade escalas A — 100 um; Be C
—20 pm.

A) : o

M

Fig 37: Austrodiplostomum compactum encontrados nos olhos de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Corpo inteiro. B — Ventosa ventral e pseudoventosas. C —Acetabulo. Barrade escala: A — 200 pm;
B eC-50 pum.
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Fig 38: Diplostomum lunaschiae encontrados nos olhos de Prochilodus brevis do agude Lima Campos. A — Corpo
inteiro. B — Ventosa ventral e pseudoventosas. C — Ventosa ventral e acetdbulo. Barrade escala: A — 100 um; B e
C—50 pm.

Fig 39: Neoechinorhynchus curemai encontrados no intestino de Prochilodus brevis dos agudes Lima Campos e
Ubaldinho. A — Regido anterior. B e C — Probdscide. Barrade escala: A — 500 um; B — 200 um; C — 50 pm.
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APENDICE

Apéndice 1. Listade espécies dos parasitos de peixes da familia Anostomidae.

Parasito Hospedeiro Local Referencia
Myxozoa
Henneguya azevedoi Barassa, Adriano, Megaleporinus obtusidens Brasil Barassa et al. (2012)
Cordeiro, Arana & Ceccarelli, 2012
Henneguya caudicula Eiras, Takemoto & Leporinus lacugtris Brasil Eiraset al. (2008); Lehun et al.
Pavanelli, 2008 (2020)
Henneguya friderici Casal, Matos & Azevedo,  Leporinusfriderici Brasil Casdl et al. (2003); Vida &
2003 Lugue (2017)
Henneguya leporini Nemeczek, 1926 Hypomasticus mormyrops Brasil Nemeczeck (1926); Jakowska
and Nigrelli (1953)
Henneguya leporinicola Martins, Souza, Megal eporinus macrocephal us Brasil Martins et al. (1999);
Moraes & Moraes, 1999 Capodifoglio et al. (2015)
Henneguya piaractus Martins & Souza, 1997 Megal eporinus macrocephalus Brasil Eiras et al. (2010b)
Henneguya schizodon Eiras, Malta, Varela & Schizodon fasciatus Brasil Eiras et al. (20044)
Pavanelli, 2004
Henneguya travassoi Guimardes & Bergamini,  Hypomasticus copelandii Brasil Guimarées & Bergamin (1933);
1933 Jakowska and Nigrelli (1953)
Henneguya visibilis Moreira, Adriano, Silva, Megal eporinus obtusidens Brasil Moreiraet al. (2013);
Ceccarelli & Maia, 2014
Henneguya sp. Hypomasticus copelandii Brasil Azevedo et al. (2010); Azevedo
et al. (2011)
Leporinus fasciatus Brasil Rocha et al. (2018)
Leporinus friderici Brasil Pavanelli et al. (1998)
Leporinus piau Brasil Sousa et al. (2023)
Megaleporinus conirostris Brasil Azevedo et al. (2010); Azevedo
et al. (2011)
Megaleporinus obtusidens Brasil Pavanelli et al. (1998)
Schizodon bordlii Brasil Pavanelli et al. (1998)
Myxobolus associatus Nemeczek, 1926 Hypomasticus mormyrops Brasil Nemeczek (1926)
Myxobolus colossomati Molnar & Békési, 1993 Megal eporinus macrocephalus Brasil Eiras et al. (2010b)
Monogenea
Amphithecium sp. Schizodon borellii Brasil Lehun et al. (2020)
Apedunculata sp. Schizodon borellii Brasil Lehun et al. (2020)
Cleidodiscus sp. Leporinus friderici Brasil Guidelli et al. (2011); Lehun et
al. (2020)
Leporinus lacustris Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)
Megal eporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Demidospermus paravalenciennesi Gutiérrez &  Leporinus friderici Brasil Diaset al. (2017)
Suriano, 1992
Jainus amazonensis Kritsky, Thatcher & Leporinus friderici Brasil Diaset al. (2017)
Kayton, 1980
Jainus beccus Y amada, Miller, Zago, Yamada, Leporinus friderici Brasil Yamadaet al. (2023)
Ebert, Franceschini & Silva, 2023 . . .
" va Leporinus octofasciatus Brasil Yamadaet al. (2023)
Leporinus striatus Brasil Yamadaet al. (2023)
Megal eporinus el ongatus Brasil Yamadaet al. (2023)
Jainus leporini Abdallah, Azevedo & Luque, Hypomasticus copelandii Brasil Abdallah et al. (2012); Oliveira
2012 et al. (2020)
Leporinus friderici Brasil Diaset al. (2017); Oliveiraet al.

(2017b); Oliveiraet al. (2020)



Jainus ornatus Y amada, Mller, Zago, Y amada,
Ebert, Franceschini & Silva, 2023

Jainus piava Karling, Bellay, Takemoto &
Pavandli, 2011

Jainus radixelongatus Y amada, Miiller, Zago,
Y amada, Ebert, Franceschini & Silva, 2023

Jainus sp.

Kritskyia eirasi Guidelli, Takemoto &
Pavanelli, 2003

Kritskyia sp.

Mymarothecioides sp.

Rhinoxenus arietinus Kritsky, Boeger &
Thatcher, 1988

Megaleporinus macrocephal us

Leporinus friderici

Leporinus friderici

Megal eporinus obtusidens

Schizodon bordlii

Schizodon nasutus

Leporinus friderici
Leporinus octofasciatus
Leporinus striatus

Megal eporinus el ongatus
Hypomasticus copelandii
Leporellus vittatus
Leporellus vittatus
Leporinus friderici

Leporinus lacustris

Leporinus piau

Megal eporinus el ongatus
Megal eporinus macrocephal us
Megal eporinus obtusidens

Megaleporinus piavussu

Schizodon boréllii

Leporinus friderici

Leporinus lacustris

Megaleporinus macrocephal us
Megaleporinus obtusidens
Megal eporinus elongatus
Megaleporinus obtusidens

Megaleporinus piavussu
Schizodon borellii
Leporinus agassizii

Leporinus friderici

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil
Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil
Brasil
Brasil
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Abdallah et al. (2012); Martins
et al. (2017); Oliveiraet al.
(2020); Negreiros et al. (2021)

Yamadaet al. (2023)

Acostaet al. (2016); Lehun et al.
(2020); Oliveira et al. (2020);
Hasuike et al. (2023)

Yamadaet al. (2017); Oliveiraet
al. (2020)

Karling et al. (2011); Yamada et
al. (2017); Wendt et al. (2018);
Oliveiraet al. (2020)

Lehun et al. (2020); Hasuike et
al. (2023); Yamadaet al. (2023)

Yamadaet al. (2023)
Yamadaet al. (2023)
Yamadaet al. (2023)
Yamadaet al. (2023)
Azevedo et al. (2011)
Takemoto et al. (2009)
Takemoto et al. (2009)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Acosta et al. (2016);
Yamadaet al. (2017); Lehun et
al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Sousa et al. (2023)
Guidelli et al. (2011)
Takemoto et al. (2009)

Takemoto et al. (2009); Guidelli
et al. (2011)

Lehun et al. (2020)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020);
Oliveiraet al. (2020)

Guidelli et al. (2003); Guidelli et
al. (2006); Thatcher (2006);
Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al.
(2020); Oliveira et al. (2020)

Martins et al. (2017); Oliveira et
al. (2020)

Wendt et al. (2018); Oliveiraet
al. (2020)

Takemoto et al. (2009); Guidelli
etal. (2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)
Hasuike et al. (2023)
Domingues & Boeger (2005)

Domingues & Boeger (2005);
Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Diaset al. (2017); Lehun



Rhinoxenus euryxenus Domingues & Boeger,
2005

Rhinoxenus nyttus Kritsky, Boeger & Thatcher,
1988

Rhinoxenus sp.

Tereancistrum flabellum Zago, Y amada,
Franceschini, Bongiovani, Yamada & Da Silva,
2017

Tereancistrum paranaensis Karling, Lopes,

Takemoto & Pavanelli, 2014

Tereancistrum parvus Kritsky, Thatcher &
Kayton, 1980

Leporinus lacustris

Megaleporinus el ongatus

Megal eporinus obtusidens

Megal eporinus piavussu
Rhytiodus argenteofuscus

Schizodon zsp.
Schizodon altoparanae
Schizodon bordlii
Schizodon fasciatus

Leporinus agassizii

Leporinus agassizii

Schizodon zsp.

Schizodon fasciatus
Megaleporinus macrocephal us

Leporinus amblyrhynchus
Leporinus friderici

Megaleporinus el ongatus
Megaleporinus macrocephal us

Megaleporinus obtusidens
Schizodon borellii

Schizodon intermedius
Leporinus fasciatus

Leporinus friderici

Leporinus lacustris

Megal eporinus el ongatus

Megaleporinus macrocephal us

Megal eporinus obtusidens

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil
Brasil
Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
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et al. (2020); Oliveiraet al.
(2020)

Domingues & Boeger (2005);
Guidelli et al. (2006); Guidelli et
al. (2009); Takemoto et al.
(2009); Guidelli et al. (2011);
Lehun et al. (2020); Oliveira et
al. (2020)

Domingues & Boeger (2005);
Takemoto et al. (2009); Oliveira
et al. (2020); Guidelli et al.
(2011)

Domingues & Boeger (2005);
Takemoto et al. (2009); Guidelli
et al. (2011); Wendt et al.
(2018); Lehun et al. (2020);
Oliveiraet al. (2020)

Lehun et al. (2020)

Kritsky et al. (1988); Oliveira et
al. (2020)

Domingues & Boeger (2005)
Domingues & Boeger (2005)
Hasuike et al. (2023)

Kritsky et al. (1988); Oliveiraet
al. (2020)

Domingues & Boeger (2005)

Domingues & Boeger (2005)
Domingues & Boeger (2005)
Kritsky et al. (1988);

Takemoto et al. (2009); Lehun et
al. (2020)

Zago et al. (2017); Oliveiraet al.
(2020)

Zago et al. (2017); Oliveiraet al.
(2020)

Zago et al. (2017)

Martins et al. (2017); Oliveira et
al. (2020)

Wendt et al. (2015); Wendt et al.
(2018); Oliveiraet al. (2020)

Karling et al. (2014); Lehun et
al. (2020); Hasuike et al. (2023)

Abdallah et al. (2016)

Kritsky et al. (1980); Lehun et
al. (2020); Oliveiraet al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Oliveira et al. (2017b);
Zago et al. (2017); Oliveiraet al.
(2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020);
Oliveiraet al. (2020)

Takemoto et al. (2009); Guidelli
et al. (2011); Zago et al. (2017);
Oliveiraet al. (2020)

Martins et al. (2017); Negreiros
et al. (2021)

Takemoto et al. (2009); Guidelli
et al. (2011); Wendt et al.
(2015); Wendt et al. (2018);



Tereancistrum sp.

Trinibaculum rotundun Karling, Lopes,
Takemoto & Pavanelli, 2011

Trinibaculum sp.

Urocleidoides aimarai Moreira, Scholz &
Luque, 2015

Urocleidoides cuiabai Rosim, Mendoza-Franco
& Luque, 2011

Urocleidoides digitabulum Zago, Y amada, De
Oliveira Fadel Yamada, Franceschini,
Bongiovani & da Silva, 2020

Urocleidoides eremitus Kritsky, Thatcher &
Boeger, 1986

Urocleidoides falxus Zago, Yamada, De
Oliveira Faddl Y amada, Franceschini,
Bongiovani & da Silva, 2020

Urocleidoides jariensis Oliveira, Santos-Neto,
Tavares-Dias & Domingues, 2020

Urocleidoides paradoxus Kritsky, Thatcher &
Boeger, 1986

Megal eporinus piavussu
Schizodon boréllii
Schizodon nasutus

Leporinus friderici

Leporinus lacustris

Megal eporinus elongatus
Megaleporinus obtusidens
Megal eporinus piavussu
Schizodon bordllii
Schizodon borellii

Schizodon borellii
Leporinus friderici

Leporinus friderici

Leporinus friderici

Leporinus octofasciatus
Megaleporinus el ongatus
Leporinus friderici

Megaleporinus macrocephal us

Megaleporinus el ongatus

Schizodon fasciatus

Leporinus friderici

Leporinus lacustris

Megal eporinus elongatus

Megaleporinus macrocephal us

Megaleporinus obtusidens

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
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Lehun et al. (2020); Oliveira et
al. (2020)

Lehun et al. (2020)

Eiraset al. (2010b); Karling et
al. (2014); Lehun et al. (2020);
Hasuike et al. (2023)

Acostaet al. (2016); Zago et al.
(2017)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Acosta et al. (2016);
Oliveiraet al. (2017b); Yamada
et al. (2017); Lehun et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Takemoto et al. (2009); Guidelli
etal. (2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Karling et al. (2011b); Lehun et
al. (2020); Oliveiraet al. (2020)

Lehun et al. (2020)
Diaset al. (2017)

Diaset al. (2017)

Zago et al. (2020)

Zago et al. (2020)
Zago et al. (2020)
Diaset al. (2017)

Martins et al. (2017); Oliveira et
al. (2020); Negreiros et al.
(2021)

Zago et al. (2020)

Oliveiraet al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Diaset al. (2017);
Oliveiraet al. (2017b); Lehun et
al. (2020); Oliveiraet al. (2020);
Zago et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020);
Oliveiraet al. (2020)

Takemoto et al. (2009); Guidelli
et al. (2011); Oliveiraet al.
(2020)

Martins et al. (2017); Oliveira et
al. (2020); Negreiros et al.
(2021)

Takemoto et al. (2009); Guidelli
et al. (2011); Wendt et al.



Urocleidoides ramentacuminatus Oliveira,
Santos-Neto, Tavares-Dias & Domingues, 2020

Urocleidoides sapucaiensis Zago, Y amada,
Y amada, Franceschini, Bongiovani & da Silva,
2020

Urocleidoides sinus Zago, Y amada, Yamada,
Franceschini, Bongiovani & da Silva, 2020

Urocleidoides solarivaginatus Zago, Y amada,
Y amada, Franceschini, Bongiovani & da Silva,
2020

Urocleidoides sp.

Ancyrocephalinae gen. sp.

Annulotrematoides sp.
Dactylogyridae gen. sp.

Scleroductus yuncensi Jara & Cone, 1989

Microcotyle sp.
Monogeneafan. gen. sp.

Megal eporinus piavussu
Rhytiodus microlepis

Schizodon bordlii
Schizodon fasciatus
Laemolyta proxima

Schizodon bordlii
Schizodon fasciatus
Megaleporinus el ongatus

Leporinus striatus
Schizodon intermedius
Schizodon nasutus
Leporinus friderici
Leporinus octofasciatus
Leporinus striatus
Leporinus friderici

Leporinus lacustris

Leporinus piau
Megal eporinus elongatus

Megal eporinus obtusidens

Megaleporinus piavussu
Schizodon borellii

Leporinus friderici

Leporinus lacustris

Schizodon borellii

Schizodon borellii
Hypomasticus copelandii
Leporinus friderici

Leporinus octofasciatus
Leporinus piau

Megaleporinus macrocephal us
Schizodon borellii

Schizodon nasutus
Hypomasticus copelandii
Megaleporinus macrocephal us
Leporellus vittatus
Megaleporinus macrocephal us

Schizodon boreéllii

Brasil
Brasil

Brasil
Brasil
Brasil

Brasil
Brasil
Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil

Brasil

Brasil
Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
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(2018); Lehun et al. (2020);
Oliveiraet al. (2020)

Lehun et al. (2020)

Kritsky et al. (1986); Souza et
al. (2017); Oliveiraet al. (2020)

Hasuike et al. (2023)
Oliveiraet al. (2020)
Oliveiraet al. (2020)

Hasuike et al. (2023)
Oliveiraet al. (2020)
Zago et al. (2020)

Zago et al. (2020)
Zago et al. (2020)
Zago et al. (2020)
Zago et al. (2020)
Zago et al. (2020)
Zago et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Acosta et al. (2016);
Diaset al. (2017); Oliveiraet al.
(2017b); Yamada et al. (2017);
Lehun et al. (2020)

Guidelli et al. (2006); Guidelli et
al. (2011); Lehun et al. (2020)

Sousa et al. (2023)

Takemoto et al. (2009); Guidelli
et al. (2011);

Takemoto et al. (2009); Guidelli
et al. (2011); Wendt et al.
(2018); Lehun et al. (2020)

Lehun et al. (2020)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Guidelli et al. (2006)
Guidelli et al. (2006)
Lehun et al. (2020)
Lehun et al. (2020)
Kohn et al. (1985)
Yamadaet al. (2017)
Kohn et al. (1985)
Sousa et al. (2023)
Martins et al. (2017)

Ranzani-Paivaet al. (2000);
Hasuike et al. (2023)

Kohn et al. (1985)

Azevedo et al. (2010); Azevedo
et al. (2010); Oliveiraet al.
(2020)

Martins et al. (2017)

Kohn et al. (2011); Lehun et al.
(2020)

Tavares-Dias et al. (1999);
Tavares-Dias et al. (2001)

Kohn et al. (2011);
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Schizodon knerii Brasil Kohn et al. (2011);
Schizodon nasutus Brasil Takemoto et al. (2009); Lehun et
al. (2020)
Digenea
Creptotrema creptotrema Travassos, Artigas &  Hypomasticus copelandii Brasil Azevedo et al. (2010)
Pereira, 1928 Leporellus vittatus Brasil Takemoto et al. (2009); Lehun et
al. (2020)
Leporinus sp. Brasil Thatcher (2006)
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Megal eporinus conirostris Brasil Azevedo et al. (2010); Azevedo
etal. (2011)
Megal eporinus elongatus Brasil Travassos et al. (1928);
Travassos & Kohn (1965); Kohn
(1984); Kohn & Fernandes
(1987); Takemoto et al. (2009);
Guidelli et al. (2011)
Megal eporinus obtusidens Brasil e Hamann (1988); Lehun et al.
Argentina (2020)
Creptotrema lynchi Brooks, 1976 Hypomasticus copelandii Brasil Kohn et al. (1985); Kohn &
Fernandes (1987);
Leporinus lacustris Brasil Guidelli et al. (2006); Lehun et
al. (2020)
Leporinus octofasciatus Brasil Kohn et al. (1985); Kohn &
Fernandes (1987);
Megaleporinus obtusidens Brasil e Hamann (1988); Lunaschi &
Argentina Sutton (1995); Takemoto et al.
(2009); Guidelli et al. (2011);
Wendt et al. (2018)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Creptotrema sp. Hypomasticus copelandii Brasil Kohn & Fernandes (1987);
Leporinus lacustris Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)
Sanguinicola sp. Megal eporinus macrocephal us Brasil Lehun et al. (2020)
Megal eporinus obtusidens Brasil Kohn et al. (2011)
Prosorhynchoides rioplatensis (Szidat, 1970) Leporellus vittatus Brasil Travassos et al. (1928); Kohn et
Lunaschi, 2003 al. (2011);
Prosthenhystera obesa (Diesing, 1850) Hypomasticus copelandii Brasil Travassos et al. (1928);
Travassos, 1922 Travassos (1969); Kohn &
Fernandes (1987); Kohn et al.
(1997)
Leporellus vittatus Brasil Kohn & Fernandes (1987); Kohn
etal. (1997)
Leporinus sp. Brasil Travassos et al. (1928);
Cérdenas et al. (2022)
Leporinus fasciatus Brasil Thatcher (2006);
Leporinus friderici Brasil Travassos et al. (1928);
Megal eporinus macrocephal us Brasil Martins et al. (2017)
Megal eporinus reinhar dti Brasil Martins et al. (2012)
Clinostomum complanatum (Rudol phi, 1814) Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
Braun, 1899 et al. (2009); Guidelli et al.
(2011)
Clinostomum marginatum (Rudol phi, 1819) Leporinus friderici Brasil Oliveiraet al. (2017b)
Braun, 1899
Clinostomum sp. Schizodon bordllii Brasil Pavanelli et al. (1997);
Takemoto et al. (2009)
Ithyoclinostomum dimorphum (Diesing, 1850)  Schizodon borellii Brasil Pavandlli et al. (1997);
Takemoto et al. (2009)
Genarchella astyanactis (Watson, 1976) Megal eporinus el ongatus Brasil Kohn et al. (2011)

Scholz, Vargas-Vazquez & Sagado-
Maldonado, 1995



Genarchella genarchella Travassos, Artigas &
Pereira, 1928

Genarchella parva Travassos, Artigas &
Pereira, 1928

Austrodi plostomum compactum (Lutz, 1928)
Dubois, 1970

Diplostomum lunaschiae Locke, Drago, Nufiez,
Rangel e Souza & Takemoto, 2020

Diplostomum sp.

Neodiplostomum sp.

Tylodel phys sp.

Diplostomidae gen. sp.
Echinostomatidae gen. sp.

Chalcinotrema lucieni Brooks, 1977

Chalcinotrema platense (Lunaschi, 1984)
Overstreet & Curran, 2005

Chalcinotrema thatcheri Kohn, Fernandes &
Gibson, 1999

Megacoelium sp.

Paralecithobothrys brasiliensis Freitas, 1947

Saccocodlioides godoyi Kohn & Frées, 1986

Leporinus friderici
Megal eporinus obtusidens
Megaleporinus obtusidens

Leporinus amblyrhynchus
Schizodon borellii

Schizodon intermedius
Schizodon nasutus

Leporinus piau

Leporinus friderici

Megaleporinus obtusidens
Megaleporinus piavussu

Leporinus lacustris

Megaleporinus obtusidens

Leporinus friderici
Megal eporinus muyscorum
Schizodon borellii

Leporinus lacustris

Schizodon knerii
Megal eporinus obtusidens
Megal eporinus piavussu

Leporinus friderici

Megal eporinus el ongatus

Megal eporinus obtusidens
Megal eporinus piavussu
Schizodon borellii
Schizodon knerii
Schizodon nasutus
Leporinus friderici

Megal eporinus elongatus
Megal eporinus obtusidens

Brasil e
Argentina

Brasil e
Argentina
Argentina

Brasil
Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
Colémbia
Brasil

Brasil

Brasil
Brasil
Brasil

Brasil

Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil
Brasil
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Hamann (1989); Cardenas et al.
(2022)

Szidat (1956); Wendt et al.
(2018); Lehun et al. (2020)

Szidat (1956); Hamann (1989);

Ramos et al. (2013)

Pavandlli et al. (1997); Yamada
et al. (2008); Takemoto et al.
(2009); Lehun et al. (2020);
Hasuike et al. (2023)

Ramos et al. (2016)

Paes et al. (2010); Ramoset al.
(2013)

Sousa et al. (2022)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Takemoto et al. (2009); Guidelli
et al. (2011)

Lehun et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Kohn et al. (2011)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Brooks (1977)

Machado et al. (1995); Machado
et al. (1996);

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Kohn et al. (1999); Kohn et al.
(2011); Lehun et al. (2020)

Takemoto et al. (2009); Guidelli
etal. (2011)

Lehun et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Freitas (1947); Travassos &
Kohn (1965); Kohn & Fernandes
(1987); Takemoto et al. (2009);
Guiddlli et al. (2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)

Machado et al. (1995); Machado
et al. (1996); Takemoto et al.
(2009); Lehun et al. (2020)

Kohn et al. (2011)

Kohn & Fernandes (1987);
Lehun et al. (2020)
Baptista-Farias et al. (2001);
Cohen et al. (2001); Kohn et al.
(2011); Lehun et al. (2020)
Kohn & Froes (1986)

Fortes & Hoffmann (1995);
Wendt et al. (2018)
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Saccocoelioides magniovatus Szidat, 1954 Megaleporinus el ongatus Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megal eporinus obtusidens Brasil e Szidat (1954); Lehun et al.
Argentina  (2020)
Saccocoelioides magnus Szidat, 1954 Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Megal eporinus elongatus Brasil Kohn et al. (2011)
Megal eporinus obtusidens Brasil Lehun et al. (2020)
Megal eporinus piavussu Brasil Lehun et al. (2020)
Schizodon knerii Brasil Kohn et al. (2011)
Schizodon nasutus Brasil Lehun et al. (2020)
Saccocodioides nanii Szidat, 1954 Megal eporinus obtusidens Brasil Wendt et al. (2018)
Saccocodioides platensis Lunaschi, 1984 Schizodon bordlii Brasil Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)
Saccocoelioides saccodontis Thatcher, 1978 Leporellus vittatus Coldmbia  Thatcher (1978)
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Saccocodioides szidati Travassos, Freitas & Megal eporinus obtusidens Argentina Hamann (1983)
Kohn, 1969
Schizodon fasciatus Brasil Thatcher (2006)
Saccocodlioides sp. Schizodon nasutus Brasil Kohn & Fernandes (1987)
Crassicutisintermedia (Szidat, 1954) Bray,de  Hypomasticus copelandii Brasil Forteset al. (1985)
Chambrier & Vaucher, 1996
Megaleporinus obtusidens Brasil Fortes & Hoffmann (1995)
Cystodiplostomum sp. Leporinus lacustris Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Her petodi plostomum sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Megal eporinus el ongatus Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Strigeidae gen. sp. Hypomasticus copelandii Brasil Kohn et al. (1985); Kohn &
Fernandes (1987)
Leporinus octofasciatus Brasil Kohn et al. (1985); Kohn &
Fernandes (1987)
Digeneafan. gen. sp. Leporinus friderici Brasil Acostaet al. (2016); Yamada et
al. (2017)
Megaleporinus macrocephal us Brasil Takemoto et al. (2009); Lehun et
al. (2020)
Aspidogastrea
Aspidogastridae gen. sp. Megal eporinus obtusidens Brasil Wendt et al. (2018)
Cestoda
Proteocephalidea gen. sp. Leporellus vittatus Brasil Takemoto et al. (2009)
Proteocephal us vazzol erae Pavanelli & Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
Takemoto, 1995 et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Cestodafam. gen. sp. Leporinus friderici Brasil Pavandlli et al. (1997);
Leporinus lacustris Brasil Pavandlli et al. (1997);
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Megaleporinus el ongatus Brasil Pavanelli et al. (1997);
Megal eporinus obtusidens Brasil Pavanelli et al. (1997); Kohn et
al. (2011)
Schizodon bordlii Brasil Lehun et al. (2020)
Nematoda
Contracaecum sp. Hypomasticus copelandii Brasil Moravec (1998)
Leporellus vittatus Brasil Moravec (1998); Takemoto et
al. (2009); Lehun et al. (2020)
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Acosta et al. (2016);
Oliveiraet al. (2017b); Yamada
et al. (2017); Oliveiraet al.
(2019); Lehun et al. (2020)
Leporinus lacustris Brasil Moravec (1998); Guidelli et al.
(2006); Guidelli et al. (2011);
Lehun et al. (2020)
Megaleporinus el ongatus Brasil Moravec (1998); Takemoto et
al. (2009); Guidelli et al. (2011)
Megal eporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Wendt et al.
(2018); Lehun et al. (2020)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Schizodon nasutus Brasil Moravec (1998)
Anisakidae gen. sp. Hypomasticus copelandii Brasil Kohn & Fernandes (1987)
Megaleporinus obtusidens Brasil Lehun et al. (2020)
Schizodon borellii Brasil Kohn et al. (2011)
Amplicaecum sp. Hypomasticus copelandii Brasil Travassos & Kohn (1965); Kohn
& Fernandes (1987)
Porrocaecum sp. Megal eporinus el ongatus Brasil Takemoto et al. (2009); Guidelli
et al. (2011)
Megaleporinus obtusidens Brasil Lehun et al. (2020)
Klossinemella iheringi (Travassos, Artigas & Hypomasticus copelandii Brasil Moravec (1998)
Pereira, 1928) Leporinus fasciatus Brasil Moravec (1998)
Megaleporinus el ongatus Brasil Moravec (1998)
Schizodon nasutus Brasil Moravec (1998)
Procamallanus (Procamallanus) peraccuratus  Schizodon nasutus Brasil Luque et al. (2011)
Pinto, Fabio, Noronha & Rolas, 1976
Procamallanus (Spirocamallanus) amarali Vaz  Hypomasticus copelandii Brasil Moravec (1998)
& Perdira, 1934 Leporinus sp. Brasil Yamaguti (1961); Pinto et al.
(1975)
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Acosta et al. (2016);
Yamadaet al. (2017); Lehun et
al. (2020)
Megal eporinus elongatus Brasil Kohn & Fernandes (1987);
Takemoto et al. (2009); Guidelli
etal. (2011)
Megal eporinus obtusidens Brasil Feltran et al. (2004); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Procamallanus (Spirocamallanus) iheringi Hypomasticus copelandii Brasil Travassos & Kohn (1965); Kohn
Travassos, Artigas & Pereira, 1928 & Fernandes (1987)
Leporinus sp. Brasil Yamaguti (1961); Pinto et al.
(2975)
Leporinus fasciatus Brasil Travassos & Kohn (1965); Kohn

& Fernandes (1987); Moravec et
al. (1993b); Kohn et al. (2003)



Procamallanus (Spirocamallanus) inopinatus

Travassos, Artigas & Pereira, 1929

Leporinus friderici

Leporinus octofasciatus

Megaleporinus el ongatus

Megal eporinus obtusidens
Megaleporinus piavussu
Schizodon borellii
Schizodon fasciatus

Schizodon nasutus

Hypomasticus copelandii

Leporellus vittatus
Leporinus sp.

Leporinus agassizii
Leporinus fasciatus

Leporinus friderici

Leporinus lacustris
Leporinus octofasciatus
Leporinus piau
Leporinus striatus

Leporinus taeniatus
Megal eporinus el ongatus

Megaleporinus macrocephal us

Megaleporinus obtusidens

Megaleporinus piavussu
Megaleporinus reinhardti
Schizodon borellii

Schizodon knerii

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
Brasil
Brasil

Brasil
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Feltran et al. (2004); Guidelli et
al. (2006); Takemoto et al.
(2009); Guidelli et al. (2011);
Acostaet al. (2016); Yamada et
al. (2017); Lehun et al. (2020)

Pinto et al. (1975); Kohn &
Fernandes (1987)

Travassos & Kohn (1965); Kohn
& Fernandes (1987); Takemoto
et al. (2009); Guidelli et al.
(2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Vicente et al. (1985)

Travassos & Kohn (1965); Kohn
& Fernandes (1987)

Travassos & Kohn (1965); Pinto
et al. (1975); Kohn et al. (1985);
Kohn & Fernandes (1987);
Moravec et al. (1993b);
Azevedo et al. (2010); Azevedo
et al. (2010); Azevedo et al.
(2011); Kohn et al. (2011)

Moravec (1998)

Pinto et al. (1975); Thatcher
(2006)

Luque et al. (2011)

Travassos et al. (1928); Kohn &
Fernandes (1987)

Moravec et al. (1993b); Feltran
et al. (2004); Guidelli et al.
(2006); Takemoto et al. (2009);
Guidelli et al. (2011); Kohn et
al. (2011); Oliveiraet al.
(2017b); Oliveiraet al. (2019);
Lehun et al. (2020)

Moravec (1998); Guidelli et al.
(2006); Takemoto et al. (2009);
Guiddli et al. (2011)

Moravec (1998);

Moreirael al. (1994); Sousa et
al. (2023)

Kohn & Fernandes (1987); Kohn
et al. (2003)

Moreirael al. (1994)

Travassos et al. (1928);
Travassos & Kohn (1965); Kohn
& Fernandes (1987); Takemoto
et al. (2009); Guidelli et al.
(2011)

Martins et al. (2017); Negreiros
et al. (2021)

Feltran et al. (2004); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Lehun et al. (2020)
Moreirael al. (1994)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Moreirael al. (1994)



Procamallanus (Spirocamallanus)
saofranciscensis (Moreira, Oliveira& Costa,
1994)

Procamallanus (Spirocamallanus) sp.

Procamallanus sp.

Serpinema trispinosum (Leidy, 1852)
Capillaria sp.

Capillostrongyloides sentinosa (Travassos,
1927)

Paracapillaria (Paracapillaria) piscicola
(Travassos, Artigas & Pereira, 1928)
Capillariidae gen. sp.

Cucullanus (Cucullanus) brevispiculus
Moravec, Kohn & Fernandes, 1993

Cucullanus (Cucullanus) mogi Travassos, 1947

Cucullanus (Cucullanus) pinnai Travassos,
Artigas & Pereira, 1928

Cucullanus sp.

Dichelyne leporini Petter, 1989

Schizodon nasutus

Leporinus piau

Hypomasticus copelandii
Leporinus friderici
Leporinus lacugtris
Leporinus octofasciatus
Leporinus striatus
Leporinus sp.
Hypomasticus copelandii
Leporinus sp.

Leporinus octofasciatus

Leporinus striatus

Megaleporinus macrocephalus

Schizodon altoparanae

Leporinus taeniatus
Hypomasticus copelandii
Leporellus vittatus
Leporinus sp.

Megal eporinus el ongatus

Megal eporinus obtusidens
Schizodon nasutus

Anostomidae gen. sp.
Hypomasticus copelandii

Leporellus vittatus
Schizodon fasciatus
Hypomasticus copelandii

Hypomasticus copelandii
Leporinus sp.

Hypomasticus copelandii
Megaleporinus obtusidens

Schizodon boréllii

Hypomasticus copelandii
Leporellus vittatus

Megal eporinus obtusidens
Leporinus friderici

Leporinus lacustris

Brasil

Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil

Brasil
Brasil

Brasil
Brasil
Brasil

Brasil
Brasil

Brasil

Argentina
Brasil

Brasil

Brasil

Brasil
Brasil e
Paraguai

Brasil

115

Travassos & Kohn (1965); Kohn
et al. (1985); Kohn & Fernandes
(1987)

Laurentino e Silva et al. (2017);
Falkenberg et al. (2024)

Lugue et al. (2011)
Eiraset al. (2010b)
Pavanelli et al. (1997)
Lugue et al. (2011)
Lugue et al. (2011)
Lugue et al. (2011)
Pinto et al. (1975)

Pinto et al. (1975)
Pinto et al. (1975)
Pinto et al. (1975)
Eiraset al. (2010b)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Falkenberg et al. (2024)
Moravec (1998)

Kohn & Fernandes (1987)
Moravec (1998)

Travassos & Kohn (1965); Kohn
& Fernandes (1987); Takemoato
et al. (2009); Guidelli et al.
(2011)

Lehun et al. (2020)

Travassos & Kohn (1965); Kohn
& Fernandes (1987)

Moravec (1998)

Moravec (1998); Thatcher
(2006)

Moravec (1998); Luque et al.
(2011)

Moravec et al. (1992); Kohn et
al. (2011)

Azevedo et al. (2010); Azevedo
et al. (2011)

Kohn & Fernandes (1987)

Yamaguti (1961); Travassos &
Kohn (1965)

Kohn et al. (1985); Kohn &
Fernandes (1987)

Ramallo (1999)

Pavanelli et al. (1997); Ranzani-
Paiva et al. (2000); Takemoto et
al. (2009); Lehun et al. (2020)

Kohn & Fernandes (1987)
Moravec (1998)
Wendt et al. (2018)

Petter (1989); Guidelli et al.
(2006); Takemoto et al. (2009);
Guiddli et al. (2011); Lehun et
al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)



Cystidicoloides sp.

Spinitectus asperus Travassos, Artigas &
Pereira, 1928

Eustrongylides sp.

Filocapsulariinae gen. sp.

Ancyracanthus schubarti (Kohn, Gomes &
Motta, 1968)

Brevimulticaecum sp.

Ichthyouris nunani Cérdenas, Fernandes, Justo
& Cohen, 2019

Goezia brevicaeca Moravec, Kohn &
Fernandes, 1994

Goezia leporini Martins & Y oshitoshi, 2003

Goezia sp.
Goezia spinulosa (Diesing, 1839)

Hysterothylacium sp.

Rhabdochona acuminata Molin, 1860

Schizodon fasciatus

Leporinus friderici

Leporinus friderici
Leporinus striatus

Megal eporinus obtusidens
Hypomasticus copelandii
Megal eporinus obtusidens

Hypomasticus copelandii
Leporellus vittatus
Leporinus octofasciatus
Leporinus striatus
Leporinus sp.
Hypomasticus copelandii
Leporellus vittatus

Leporinus lacustris

Leporinus octofasciatus
Schizodon borellii

Leporinus friderici

Leporinus lacustris

Megal eporinus el ongatus

Megal eporinus macrocephal us

Megal eporinus obtusidens

Megaleporinus piavussu
Laemolyta taeniata

Leporinus friderici

Megal eporinus macrocephal us

Leporinus friderici
Hypomasticus copelandii
Leporellus vittatus
Leporinus friderici
Megaleporinus elongatus
Megal eporinus obtusidens
Megal eporinus piavussu

Leporinus friderici

Leporellus vittatus

Brasil

Brasil

Brasil

Brasil e
Paraguai

Argentina

Brasil
Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
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Moravec et al. (1993); Kohn et
al. (2011)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Yamadaet al. (2017)
Petter & Morand (1988)

Ramallo (1999)
Kohn & Fernandes (1987);

Takemoto et al. (2009); Guidelli
etal. (2011)

Luque et al. (2011)
Luque et al. (2011)
Luque et al. (2011)
Luque et al. (2011)
Luque et al. (2011)
Moravec (1998)

Moravec (1998)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Kohn & Fernandes (1987)

Pavanelli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Takemoto et al. (2009); Guidelli
etal. (2011)

Martins et al. (2017)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)
Cérdenas et al. (2019)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Martins & Y oshitoshi (2003);
Martins et al. (2004); Martins et
al. (2017)

Kohn et al. (2011)
Moravec (1998)
Moravec (1998)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Takemoto et al. (2009); Guidelli
etal. (2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Kohn & Fernandes (1987)
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Leporinus friderici Brasil Yamadaet al. (2017)
Megal eporinus macrocephal us Brasil Martins et al. (2017); Negreiros
etal. (2021)
Rhabdochona sp. Leporinus octofasciatus Brasil Luque et al. (2011)
Rondonia rondoni Travassos, 1920 Leporinus fasciatus Brasil Cérdenas et al. (2022)
Nematoda fam. gen. sp Leporinus sp. Brasil Luque et al. (2011)
Leporinus friderici Brasil Pavanelli et al. (1997)
Leporinus lacugtris Brasil Lugue et al. (2011)
Leporinus octofasciatus Brasil Pavanelli et al. (1997)
Megal eporinus elongatus Brasil Pavanelli et al. (1997)
Megal eporinus obtusidens Brasil Pavanelli et al. (1997)
Hypomasticus copelandii Brasil Kohn et al. (1985); Kohn &
Fernandes (1987)
Leporellus vittatus Brasil Kohn & Fernandes (1987);
Pavanelli et al. (1997)
Leporinus octofasciatus Brasil Kohn et al. (1985); Kohn &
Fernandes (1987)
Megaleporinus el ongatus Brasil Kohn & Fernandes (1987)
Acanthocephala
Echinorhynchus sp. Schizodon borellii Brasil Pavandlli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)
Neoechinorhynchus sp. Leporinus friderici Brasil Oliveiraet al. (2019)
Megal eporinus obtusidens Brasil Wendt et al. (2018)
Octospiniferoides incognita Schmidt & Leporinus friderici Brasil Oliveiraet al. (2017b)
Hugghins, 1973 . . . - )
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Rhytiodus microlepis Brasil Souzaet al. (2017)
Schizodon borellii Brasil Pavandlli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)
Schizodon fasciatus Brasil Thatcher (2006); Kohn et al.
(2011)
Quadrigyrus torquatus Van Cleave, 1920 Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Acanthocephala fam. gen. sp. Hypomasticus copelandii Brasil Kohn et al. (2011)
Leporinus lacustris Brasil Eiraset al. (2010b)
Leporinus piau Brasil Falkenberg et al. (2024)
Schizodon altoparanae Brasil Pavanelli et al. (1997);
Takemoto et al. (2009)
Schizodon knerii Brasil Kohn et al. (2011)
Schizodon nasutus Brasil Kohn & Fernandes (1987)
Mollusca
Diplodon delodontus (Lamarck, 1819) Schizodon fasciatus Brasil Pavanelli et al. (2013)
Branchiura
Argulus chicomendesi Malta& Varella, 2000 Leporinus affinis Brasil Vasconcelos et al. (2020)
Rhytiodus microlepis Brasil Souzaet al. (2017)
Schizodon fasciatus Brasil Thatcher (2006);
Argulus multicolor Schuurmans Stekhoven Leporinus fasciatus Brasil Oliveiraet al. (2017a)
JH.¥, 1937 Leporinus friderici Brasil Oliveiraet al. (2017a)
Megal eporinus trifasciatus Brasil Oliveiraet al. (2017a)
Argulus sp. Leporinus sp. Brasil Luque et al. (2013b)
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Leporinus friderici Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Leporinus piau Brasil Eiraset al. (2010b)
Megal eporinus elongatus Brasil Eiraset al. (2010b)
Megal eporinus macrocephal us Brasil Tavares-Dias et al. (2001)
Megal eporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megaleporinus piavussu Brasil Lehun et al. (2020)
Megaleporinus reinhardti Brasil Eiraset al. (2010b)
Rhytiodus microlepis Brasil Thatcher (2006)
Schizodon fasciatus Brasil Luque et al. (2013b)
Dolops bidentata (Bouvier, 1899) Rhytiodus microlepis Brasil Thatcher (2006); Souza et al.
(2017)
Schizodon fasciatus Brasil Eiras et al. (2010b);
Dolops discoidalis Bouvier, 1899 Megaleporinus macrocephalus Brasil Negreiros et al. (2021)
Rhytiodus argenteofuscus Brasil Oliveiraet al. (2021a)
Rhytiodus microlepis Brasil Souzaet al. (2017)
Dolops nana Lemos de Castro, 1950 Leporinus sp. Brasil Lugue et al. (2013b)
Leporinus fasciatus Brasil Lugue et al. (2013b)
Leporinus friderici Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)
Megal eporinus elongatus Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megal eporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al.
(2020); Lehun et al. (2020)
Megal eporinus piavussu Brasil Lehun et al. (2020)
Dolops striata (Bouvier, 1899) Leporinus fasciatus Brasil Malta& Varella (1983)
Leporinus sp. Brasil Malta& Varella (1983)
Rhytiodus microlepis Brasil Souzaet al. (2017)
Schizodon fasciatus Brasil Malta& Varella (1983)
Dolops sp. Megal eporinus elongatus Brasil Takemoto et al. (2009) Guidelli
etal. (2011)
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megal eporinus piavussu Brasil Lehun et al. (2020)
Schizodon borellii Brasil Pavandlli et al. (1997);
Takemoto et al. (2009); Lehun et
al. (2020)
Copepoda
Amplexibranchius sp. Megal eporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
etal. (2011)
Megal eporinus piavussu Brasil Lehun et al. (2020)
Brasergasilus guaporensis Malta, 1995 Leporinus fasciatus Brasil Malta (1993)
Brasergasilus sp. Leporinus piau Brasil Eiraset al. (2010b)
Megal eporinus elongatus Brasil Eiraset al. (2010b)
Megal eporinus reinhardti Brasil Eiraset al. (2010b)
Schizodon bordllii Brasil Hasuike et al. (2023)
Ergasilus bryconis Thatcher, 1981 Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)
Megal eporinus elongatus Brasil Takemoto et al. (2009); Guidelli

etal. (2011)



Ergasilus leporinidis Thatcher, 1981

Ergasilustriangularis Malta, 1996
Ergasilusturucuyus Mata & Varella, 1996
Ergasilus sp.

Gamispatulus ferrilongus Narciso & Silva,
2020

Gamispatulus schizodontis Thatcher & Boeger,
1984

Therodamas longicollum Oliveira, Correa,
Adriano & Tavares-Dias, 2021

Ergasilidae gen. sp.

Lernaea cyprinacea Linnaeus, 1758

Lernaea devastatrix Boxshall, Montu &
Schwarzbold, 1997

Vaigamidae gen. sp.

Megaleporinus obtusidens

Megal eporinus piavussu
Schizodon borellii
Leporinus fasciatus
Rhytiodus microlepis
Schizodon fasciatus
Laemolyta taeniata
Leporinus affinis
Leporinus friderici
Leporinus piau

Megaleporinus el ongatus
Megal eporinus macrocephalus

Megaleporinus reinhardti
Schizodon intermedius

Leporinus friderici

Leporinus lacustris

Leporinus piau

Megal eporinus el ongatus
Megaleporinus obtusidens

Megal eporinus piavussu

Schizodon boréllii

Schizodon fasciatus
Schizodon intermedius
Leporinus fasciatus

Leporinus friderici

Leporinus lacustris
Megaleporinus obtusidens
Megaleporinus piavussu
Leporinus sp.

Leporinus friderici
Megaleporinus el ongatus
Megaleporinus macrocephal us

Schizodon intermedius

Schizodon nasutus
Schizodon boréllii

Leporinus friderici

Leporinus lacustris

Megaleporinus el ongatus

Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil
Brasil
Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil
Brasil
Brasil
Brasil
Brasil
Brasil
Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil
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Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)
Hasuike et al. (2023)
Thatcher (1981)
Souzaet al. (2017)
Eiraset al. (2010b)
Malta (1994)
Vasconcelos et al. (2020)
Oliveiraet al. (2017b)

Brasil-Sato (2003); Sousa et al.
(2023)

Eiraset al. (2010b)
Negreiros et al. (2021)

Eiraset al. (2010b)
Narciso & Silva(2020)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011); Lehun et al. (2020)

Guidelli et al. (2006); Guidelli et
al. (2009); Takemoto et al.
(2009); Guidelli et al. (2011);
Lehun et al. (2020)

Sousa et al. (2023)

Takemoto et al. (2009); Guidelli
et al. (2011)

Takemoto et al. (2009); Guidelli
et al. (2011); Lehun et al. (2020)

Lehun et al. (2020)

Lacerdaet al. (2007); Takemoto
et al. (2009); Lehun et al. (2020)

Thatcher & Boeger (1984);
Narciso & Silva (2020)
Oliveiraet al. (2021b)

Yamadaet al. (2017); Lehun et
al. (2020)

Lehun et al. (2020)
Lehun et al. (2020)
Lehun et al. (2020)
Eiraset al. (2010by);
Gabrielli and Orsi (2000)
Gabrielli and Orsi (2000)

Tavares-Dias et al. (1999);
Tavares-Dias et al. (2001)

Gabrielli and Orsi (2000); Silva-
Souzaet al. (2000)

Gabrielli and Orsi (2000)
Hastike et al. (2023)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011)

Guidelli et al. (2006); Takemoto
et al. (2009); Guidelli et al.
(2011)

Takemoto et al. (2009); Guidelli
etal. (2011)
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Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli
et al. (2011)
| sopoda
Excorallana berbicensis Boone, 1918 Leporinus affinis Brasil Vasconcelos et al. (2020)
Braga fluviatilis Richardson, 1911 Leporinus friderici Brasil Oliveiraet al. (2017a)
Livoneca guianensis Van Name, 1925 Leporinus fasciatus Brasil e Van Name (1925); Oliveira &
Guiana Tavares-Dias (2020)
Leporinus friderici Brasil Eiras et al. (2010b); Oliveira et
al. (2017a)
Nerocila armata Dana, 1853 Leporinus fasciatus Brasil Monod (1931)
Riggia brasiliensis Szidat & Schubart, 1960 Hypomasticus copelandii Brasil Szidat & Schubart (1960)
Leporellus vittatus Brasil Thatcher (2006)
Leporinus octofasciatus Brasil Thatcher (2006)
Schizodon nasutus Brasil Thatcher (2006)
Riggia nana Szidat & Schubart, 1960 Hypomasticus copelandii Brasil Szidat & Schubart (1960)
Leporinus striatus Brasil Szidat & Schubart (1960)
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Parasito Hospedeiro Local Referencia
Myxozoa
Henneguya caudalongula Adriano, Arana & Prochilodus lineatus Brasil Adriano et al. (2005);
Cordeiro, 2005 Camposet al. (2011)
Henneguya correai Mller, Figueredo, Atkinson,  Semaprochilodusinsignis Brasil Miller et al. (2023)
Bartholomew & Adriano, 2023
Henneguya paranaensis Eiras, Pavanelli & Prochilodus lineatus Brasil Eiras et al. (2004b);
Takemoto, 2004 Takemoto et al. (2009);
Lehun et al. (2020)
Henneguya tietensis Vieira, Rangel, Tagliavini, Prochilodus lineatus Brasil Vieiraet al. (2021)
Abdallah, Santos & Azevedo, 2021
Henneguya sp. Prochilodus brevis Brasil Silvaet al. (2023)
Prochilodus lineatus Brasil Pavanelli et al. (1998);
Leiteet al. (2018); Rocha
et al. (2018)
Myxobolus curimatae Zatti, Naldoni, Silva, Maia  Prochilodus costatus Brasil Zatti et al. (2015)
& Adriano, 2015
Myxobolus franciscoi Eiras, Monteiro & Brasil- Prochilodus argenteus Brasil Eiras et al. (2010a); Eiras
Sato, 2010 et al. (2010b)
Myxobolusiarakiensis Miller, Naldoni, Corréa&  Semaprochilodusinsignis Brasil Mdiller et al. (2022)
Adriano, 2022
Myxobolusinsignis Eiras, Mdta, Vardla& Semaprochilodus insignis Brasil Eiraset al. (2005);
Pavandli, 2005 Azevedo et al. (2012)
Myxobolus lomi Azevedo, Viera, Viera, Silva, Prochilodus lineatus Brasil Azevedo et al. (2014);
Matos & Abdallah, 2014 Leiteet al. (2018)
Myxobolus maiai Mller, Naldoni, Corréa & Semaprochilodus insignis Brasil Miller et al. (2022)
Adriano, 2022
Myxobolus porofilus Adriano, Arana, Ceccarelli & Prochilodus lineatus Brasil Adriano et al. (2002);
Cordeiro, 2002 Campos et al. (2008); Zatti
et al. (2016)
Myxobolus prochilodus Eiras, Zhang & Molnér, Prochilodus lineatus Brasil Eiraset al. (2014); Zatti et
2014 al. (2016)
Myxabolus sp. Prochilodus brevis Brasil Eiraset al. (2010b);
Prochilodus lineatus Brasil Campos et al. (2008); Leite
et al. (2018); Rocha et al.
(2018)
Prochilodus magdalenae Colémbia Vallgjo & Pitalta (2002)
Monogenea
Anacanthoroides mizellei Kritsky & Thatcher, Prochilodus reticulatus Colémbia Kritsky & Thatcher (1976)
1976
Anacanthoroides sanctifrancisci Monteiro & Prochilodus argenteus Brasil Monteiro & Brasil-Sato
Brasil-Sato, 2014 (2014)
Anacanthoroides sp. Prochilodus lineatus Brasil Lizamaet al. (2005);

Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)



Apedunculata discoidea Cuglianna, Cordeiro &
Luque, 2009

Demidospermus paravalenciennesi Gutiérrez &
Suriano, 1992

Kritskyia boegeri Takemoto, Lizama & Pavanelli,
2002

Pavanelliella sp.
Protorhinoxenus prochilodi Domingues &
Boeger, 2002

Rhinonastes pseudocapsal oi deum Kritsky,
Thatcher & Boeger, 1988

Rhinoxenus curimbatae Domingues & Boeger,
2005
Rhinoxenus sp.

Tereancistrum curimba Lizama, Takemoto &
Pavandlli, 2004

Tereancistrum ornatum Kritsky, Thatcher &
Kayton, 1980

Tereancistrum pirassununguensis Cepeda,
Ceccarelli & Luque, 2012

Tereancistrum takemotoi Leite, Pelegrini,
Azevedo & Abdallah, 2020

Tereancistrum toksonum Lizama, Takemoto &
Pavandlli, 2004

Prochilodus argenteus

Prochilodus lineatus

Prochilodus nigricans

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Prochilodus nigricans

Prochilodus lineatus

Prochilodus lineatus

Prochilodus brevis

Prochilodus lineatus

Prochilodus nigricans

Prochilodus lineatus

Prochilodus reticulatus

Prochilodus brevis

Prochilodus lineatus

Prochilodus brevis

Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Peru

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil e Peru

Brasil

Brasil

Brasil

Brasil

Peru

Brasil

Colémbia

Brasil

Brasil

Brasil

Brasil

Brasil

122

Monteiro & Brasil-Sato
(2014)

Cuglianna et al. (2009)

Pifiaet al. (2017); Arévalo
et al. (2018)

Leiteet al. (2018)

Takemoto et al. (2002);
Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Leiteet al. (2018); Lehun
et al. (2020)

Diaset al. (2017); Leite et
al. (2018)

Domingues & Boeger
(2002)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Reiset al. (2017); Leite et
al. (2018); Lehun et al.
(2020)

Kritsky et al. (1988);
Mathews et al. (2013)

Thatcher (2006); Dias et
al. (2017); Leiteet al.
(2018)

Leiteet al. (2018)

Falkenberg et al. (2024);
Silvaet al. (2023)

Lizamaet al. (2004);
Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Chemes & Gervasoni
(2013); Lehun et al. (2020)

Pifiaet al. (2017); Arévalo
etal. (2018)

Diaset al. (2017); Leite et
al. (2018)

Kritsky et al. (1980)

Silvaet al. (2023)

Cepedacet al. (2012)

Silvaet al. (2023)

Leite et al. (2020)

Lizamaet al. (2004);
Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Chemes & Gervasoni
(2013); Acosta et al.
(2016); Diaset al. (2017);
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Leiteet al. (2018); Lehun
et al. (2020)

Prochilodus nigricans Peru Pifiaet al. (2017); Arévalo
etal. (2018)
Tereancistrum sp. Prochilodus brevis Brasil Falkenberg et al. (2024)
Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Leiteet al. (2018); Lehun
et al. (2020)
Trinibaculum altiparanae Abdallah, Azevedo & Prochilodus lineatus Brasil Leiteet al. (2018)
Silva, 2013
Ancyrocephalinae gen. sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)
Dactylogyridae gen. sp. Prochilodus lineatus Brasil Kohn et al. (1985);
Ranzani-Paivaet al.
(2000); Chemes &
Gervasoni (2013)
Gyrodactylus gemini Ferraz, Shinn & Semaprochilodusinsignis Brasil Silvaet al. (2011)
Sommerville, 1994
Semaprochilodus taeniurus Venezuela  Ferraz et al. (1994)
Gyrodactylus sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)
Phaner othecium sp. Prochilodus lineatus Brasil Leiteet al. (2018)
Gyrodactylidae gen. sp. Prochilodus lineatus Brasil Chemes & Gervasoni
(2013)
Monogeneafan. gen. sp. Prochilodus lineatus Brasil Kohn et al. (2011)
Digenea
Sanguinicola argentinensis Szidat, 1951 Prochilodus lineatus Argentina  Szidat (1951)
Bellumcorpus sp. Prochilodus lineatus Brasil Leiteet al. (2018)
Annelamphistoma sp. Prochilodus lineatus Brasil Leiteet al. (2018)
Colocladorchis ventrastomis Thatcher, 1979 Prochilodus lineatus Brasil Lehun et al. (2020)
Praochilodus reticulatus Colémbia  Thatcher (1979)
Colocladorchis sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)
Clinostomum marginatum Rudolphi, 1819 Semaprochilodusinsignis Brasil Castelo (1983)
Austrodiplostormum compactum (Lutz, 1928) Prochilodus brevis Brasil Silvaet al. (2023)
Prochilodus lineatus Brasil Lehun et al. (2020)
Diplostomum lunaschiae Locke, Drago, Nifiez, Prochilodus brevis Brasil Sousa et al. (2022); Silva
Rangel e Souza & Takemoto, 2020 et al. (2023)
Sphincterodiplostomum sp. Prochilodus lineatus Brasil Lizamaet al. (2005);

Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)



Tylodelphys sp.

Diplostomidae gen. sp.
Chalcinotrema salobrensis Freitas, 1947

Lecithobotrioides el ongatus Thatcher, 1999

Lecithobotrioides mediacanoensis Thatcher &
Dossman M., 1974

Lecithobotrioides sp.

Megacoelium sp.

Saccocoelioides elongatus Szidat, 1954

Saccocoelioides leporinodus Thatcher, 1978

Saccocoelioides magnorchis Thatcher, 1978

Saccocoelioides nanii Szidat, 1954

Saccocoelioides saccodontis Thatcher, 1978

Saccocoelioides sp.

Unicoelium prochilodorum Thatcher & Dossman,
1975

Digeneagen. sp.

Prochilodus lineatus Brasil
Prochilodus lineatus Brasil
Prochilodus reticulatus Colémbia
Prochilodus nigricans Brasil e Peru
Prochilodus reticulatus Colémbia
Prochilodus lineatus Brasil
Prochilodus lineatus Brasil
Prochilodus lineatus Brasil,
Colémbiae
Argentina
Prochilodus reticulatus Colémbia
Prochilodus lineatus Brasil
Prochilodus lineatus Brasil
Prochilodus argenteus Brasil
Prochilodus lineatus Brasil e
Argentina
Prochilodus lineatus Brasil
Prochilodus lineatus Brasil
Prochilodus lineatus Brasil
Prochilodus reticulatus Colémbia
Prochilodus lineatus Brasil
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Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Leite et al. (2018)
Thatcher (1978)

Thatcher (1999); Mathews
etal. (2013)

Thatcher & Dossman
(1974)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Szidat (1956); Hamann
(1982); Kohn et al. (2011);
Lehun et al. (2020)

Thatcher & Dossman
(1975)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Monteiro et al. (2009);
Monteiro & Brasil-Sato
(2010);

Szidat (1954); Kohn et al.
(2003); Lizamaet al.
(2005); Lizamaet al.
(2006); Takemoto et al.
(2009); Reis et al. (2017);
Lehun et al. (2020)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Pavanelli et al. (1997);
Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Leiteet al. (2018); Lehun
et al. (2020)

Thatcher & Dossman
(1975)

Lizamaet al. (2005);
Lizamaet al. (2006);
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Takemoto et al. (2009);
Chemes & Gervasoni
(2013); Leiteet al. (2018)

Cestoda

Valipora campylancristrota (Wedl, 1855)

Valipora sp.
Onchoproteocephalidea gen. sp.

Proteocephalidea gen. sp.

Prochilodus lineatus

Prochilodus argenteus
Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Brasil

Brasil

Pavanelli et al. (1997);
Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Monteiro et al. (2009)
Lehun et al. (2020)
Lizamaet al. (2005);
Lizamaet al. (2006);

Takemoto et al. (2009);
Lehun et al. (2020)

Nematoda

Contracaecum sp.

Anisakidae gen. sp.

Klossinemella iheringi (Travassos, Artigas &
Pereira, 1928)
Klossinemella sp.

Procamallanus (Spirocamallanus) inopinatus
Travassos, Artigas & Pereira, 1929

Procamallanus (Spirocamallanus) sp.

Procamallanus sp.

Spinitectus asperus Travassos, Artigas & Pereira,
1928

Raphidascaris sp.

Nematoda fam. gen. sp.

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Semaprochilodus insignis
Prochilodus lineatus

Prochilodus lineatus

Prochilodus argenteus

Prochilodus lineatus

Prochilodus reticulatus

Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Argentina

Brasil

Brasil

Brasil
Brasil

Brasil

Brasil

Brasil e
Argentina

Coldmbiae
Argentina

Brasil

Brasil

Moravec et al. (1993);
Vicente & Pinto (1999);
Kohn et al. (2011); Leite et
al. (2018); Lehun et al.
(2020)

Pavanelli et al. (1997);
Lehun et al. (2020)

Chemes et al. (2022)

Reiset al. (2017)

Luque et al. (2011); Leite
et al. (2018)

Silvaet al. (2011)
Kohn & Fernandes (1987)

Kohn et al. (1985); Reis et
al. (2017)

Monteiro et al. (2009)

Travassos et al. (1928);
Travassos & Kohn (1965);
Hamann (1983); Kohn &
Fernandes (1987);
Moravec et al. (1993);
Ramallo (1999); Kohn et
al. (2011); Reiset al.
(2017); Leite et al. (2018);
Lehun et al. (2020);
Ramallo et al. (2020);
Chemeset al. (2022)

Thatcher & Padilha (1977);
Ramallo et al. (2000)

Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)

Kohn et al. (1985); Lehun
et al. (2020)

Acanthocephala



Echinorhynchus gomesi Machado-Filho, 1948

Gracilisentis variabilis (Diesing, 1856)

Neoechinorhynchus curemai Noronha, 1973

Neoechinorhynchus prochilodorum Nickol &
Thatcher, 1971

Neoechinorhynchus sp.

Quadrigyrus sp.

Prochilodus nigricans

Prochilodus lineatus

Prochilodus lineatus

Prochilodus nigricans

Prochilodus argenteus

Prochilodus lineatus

Prochilodus reticulatus

Prochilodus brevis

Prochilodus lineatus

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil e
Colémbia

Brasil

Brasil
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Machado Filho (1948);
Santos et al. (2008)

Travassos & Kohn (1965);
Santos et al. (2008)

Noronha (1973); Noronha
(1984); Kohn et al. (1985);
Kohn & Fernandes (1987);
Pavanelli et al. (1997);
Martins et al. (2000);
Martins et al. (2001);
Ranzani-Paivaet al.
(2000); Kohn et al. (2003);
Santos et al. (2005);
Lizamaet al. (2005);
Lizamaet al. (2006);
Santos et al. (2008);
Takemoto et al. (2009);
Reiaet al. (2017); Reiset
al. (2017); Leiteet al.
(2018); Abdallah et al.
(2019); Duarte et al.
(2020); Lehun et al. (2020)

Arévdo et al. (2018);
Virgilio et al. (2021)

Monteiro et al. (2009)

Lehun et al. (2020)

Nickol & Thatcher (1971)

Falkenberg et al. (2024)

Lizamaet al. (2005);
Lizamaet al. (2006);
Santos et al. (2008);
Takemoto et al. (2009);
Lehun et al. (2020)

Mollusca
Diplodon delodonta (Lamarck, 1819)

Diplodon parallelipipedon (Lea, 1834)

Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Bonetto & Ezcurra (1963)

Bonetto & Ezcurra (1963)

Hirudinea

Euhirudinea gen. sp.

Helobdella sp.
Placobdella maculata Weber, 1915
Rhynchobdellida gen. sp.

Hirudineafam. gen. sp.

Prochilodus lineatus

Prochilodus lineatus
Prochilodus lineatus
Prochilodus lineatus
Prochilodus argenteus

Prochilodus lineatus

Brasil

Brasil

Brasil

Brasil

Brasil

Brasil

Chemes & Gervasoni
(2013)

Leiteet al. (2018)
Reiset al. (2017)
Lehun et al. (2020)
Eiraset al. (2010b);
Lizamaet al. (2005);

Lizamaet al. (2006);
Takemoto et al. (2009)

Copepoda
Acusicola sp.

Amplexibranchius bryconis Thatcher & Paredes,
1985

Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Lehun et al. (2020)

Leiteet al. (2018)
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Amplexibranchius sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)
Brasergasilus jaraquensis Thatcher & Boeger, Prochilodus lineatus Brasil Luque et al. (2013b);
1983
Semaprochilodusinsignis Brasil Thatcher & Boeger (1983)
Brasergasilus p. Prochilodus nigricans Brasil Arévao et al. (2018)
Ergasilus jaraquensis Thatcher & Robertson B.A., Prochilodus lineatus Brasil Thatcher & Robertson
1982 (1982); Morey et al.
(2015); Lehun et al. (2020)
Semaprochilodusinsignis Brasil Thatcher & Robertson
(1982)
Ergasilus urupaensis Malta, 1995 Prochilodus nigricans Brasil Malta (1993); Arévalo et
al. (2018)
Ergasilus sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009)
Gamidactylus jaraquensis Thatcher & Boeger, Prochilodus lineatus Brasil Lizamaet al. (2005);
1984 Lizamaet al. (2006);
Lacerdaet al. (2007);
Takemoto et al. (2009);
Lacerdaet al. (2017);
Lehun et al. (2020)
Semaprochilodusinsignis Brasil Thatcher & Boeger (1984)
Gamispatulus sp. Prochilodus lineatus Brasil Lizamaet al. (2005);
Lizamaet al. (2006);
Takemoto et al. (2009);
Lehun et al. (2020)
Miracetyma etimaruya Malta, 1993 Prochilodus brevis Brasil Silvaet al. (202)
Myracetyma p. Prochilodus lineatus Brasil Reiset al. (2017); Arévalo
et al. (2018); Lehun et al.
(2020)
Rhinergasilus piranhus Boeger & Thatcher, 1988  Prochilodus nigricans Brasil Arévao et al. (2018)
Rhinergasilus sp. Prochilodus lineatus Brasil Lehun et al. (2020)
Ergasilidae gen. sp. Prochilodus lineatus Brasil Ranzani-Paivaet al.
(2000); Chemes &
Gervasoni (2013); Lehun
et al. (2020)
Lernaea cyprinacea Linnaeus, 1758 Prochilodus brevis Brasil Luque et al. (2013b)
Prochilodus lineatus Brasil Gabrielli and Orsi (2000)
Prochilodus magdalenae Colémbia Sarmiento & Rodriguez
(2013)
Branchiura
Argulus chicomendesi Malta & Varella, 2000 Prochilodus nigricans Brasil Mata& Varella (2000);
Arévalo et al. (2018)
Argulus multicolor Schuurmans Stekhoven JH.Jr,  Prochilodus nigricans Brasil Arévao et al. (2018)
1937
Argulus sp. Prochilodus nigricans Brasil Malta (1984);
Dolops bidentata (Bouvier, 1899) Prochilodus nigricans Brasil Malta (1984);



Dolops geayi (Bouvier, 1897)

Dolops sp.

Argulidae gen. sp.

Prochilodus lineatus

Prochilodus lineatus

Prochilodus lineatus

Brasil

Brasil

Brasil
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Pavanelli et al. (1997);
Lehun et al. (2020)

Malta (1984); Lizamaet al.
(2005); Lizamaet al.
(2006); Takemoto et al.
(2009);

Chemes & Gervasoni
(2013)
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