
 

 

 

 

UNIVERSIDADE REGIONAL DO CARIRI – URCA 
DEPARTAMENTO DE CIÊNCIAS BIOLÓGICAS - DCBIO 

PROGRAMA DE PÓS-GRADUAÇÃO EM DIVERSIDADE BIOLÓGICA E 
RECURSOS NATURAIS – PPGDR 

 
 
 
 

WALLAS BENEVIDES BARBOSA DE SOUSA  
 
 
 
 
 
 

 
 
 
 

BIODIVERSIDADE DE METAZOÁRIOS PARASITOS DE Leporinus piau Fowler, 

1941 E Prochilodus brevis Steindachner, 1874 DE AÇUDES DA REGIÃO SUL DO 

CEARÁ, BRASIL 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CRATO – CE 

JULHO/2024 



 

 

 

 

WALLAS BENEVIDES BARBOSA DE SOUSA 

 
 
 
 
 
 
 
 
 

BIODIVERSIDADE DE METAZOÁRIOS PARASITOS DE Leporinus piau Fowler, 

1941 E Prochilodus brevis Steindachner, 1874 DE AÇUDES DA REGIÃO SUL DO 

CEARÁ, BRASIL 

 
 
 
 
 
 

Dissertação apresentada ao Programa de Pós-

Graduação em Diversidade Biológica e Recursos 

Naturais da Universidade Regional do Cariri – 

URCA, como parte dos requisitos para obtenção 

do título de Mestre em Diversidade Biológica e 

Recursos Naturais. 

 

Orientador: Prof. Dr. Fábio Hideki Yamada 

 

 

 

 

 

 

 

 

 

 

CRATO – CE 

JULHO/2024 





 

 

 

 

BIODIVERSIDADE DE METAZOÁRIOS PARASITOS DE Leporinus piau Fowler, 1941 

E Prochilodus brevis Steindachner, 1874 DE AÇUDES DA REGIÃO SUL DO CEARÁ, 

BRASIL. Dissertação do Mestrado em Diversidade Biológica e Recursos Naturais apresentada 

à Universidade Regional do Cariri – URCA, para obtenção do título de Mestre em Diversidade 

Biológica e Recursos Naturais. 

 

APROVADO EM: 29/07/2024 

 

BANCA EXAMINADORA 

 

Prof. Dr. Fábio Hideki Yamada. (Presidente da banca) – Orientador  

Instituição vínculo: Universidade Regional do Cariri – URCA 

 

Assinatura:_______________________________________________________________  

 

Dra. Julia Martini Falkenberg (Membro Interno da banca)  

Instituição vínculo: Universidade Regional do Cariri – URCA 

 

Assinatura:_______________________________________________________________  

 

Profa. Dra. Ana Carolina Figueiredo Lacerda (Membro Externo da banca)  

Instituição vínculo: Universidade Federal da Paraíba – UFPB 

 

Assinatura:_______________________________________________________________  

 

  

  



 

 

 

 

DEDICATÓRIA 

Dedico este trabalho a os meus pais, Elcionê Benevides Barbosa e José de Deus Vieira de Sousa, 

e a minha esposa, Maria Fernanda Barros Gouveia Diniz, por todo amor, dedicação e incentivo, 

sem os quais não teria chegado até aqui. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“O trabalho duro vence o dom natural.”  

 

Rock Lee – Naruto 



 

 

 

 

 

AGRADECIMENTOS 

Primeiramente, agradeço a Deus, meu guia e força inabalável, que me sustentou em cada 

passo desta jornada. Sua presença constante me deu a coragem necessária para seguir em frente, 

mesmo nos momentos mais desafiadores. 

À minha amada esposa, Maria Fernanda, minha companheira de vida e de sonhos. Seu 

amor, carinho e compreensão foram minha maior fortaleza. Obrigado por cada palavra de 

encorajamento, por cada momento de paciência e por ser essa presença iluminada que torna 

meus dias mais felizes. Sou eternamente grato por tudo o que você é e representa na minha 

vida.  

Aos meus pais, Elcionê e José, minha eterna gratidão por todo o amor, dedicação e 

confiança que depositaram em mim ao longo da vida. Vocês que sempre foram meu porto 

seguro em todas as decisões importantes que tomei. 

A Carla Beatriz (Bia), Erika, José Anderson e a “os Três Sannis Lendarios” (Bruno e 

Amanda), minha gratidão por todas as experiências compartilhadas durante os anos que 

convivemos juntos. Vocês são parte fundamental da minha formação e da pessoa que me tornei. 

Aos amigos e companheira de artigos, Bruno Anderson (Bruno Skarlet) e Maria Naiane, 

agradeço por estarem sempre dispostos a ajudarem, seja na correção e organização dos trabalhos 

ou nas conversas e desabafos da vida. Vocês fizeram toda a diferença nesta jornada.  

Aos meus co-orientandos, Adeilson e Julia (Jujuba), minha sincera gratidão por toda a 

parceria e empenho durante esta jornada. Obrigado por serem não apenas excelentes co-

orientandos, mas também grandes amigos. Levo comigo as lembranças das nossas conquistas 

e dos desafios que passamos juntos. 

Aos amigos e colegas Ana Taynara, Charles, Dandhara, Ícaro, Jamilli, Josilene, Quezia 

(Coisa 1), Nayla (Coisa 2) e Pricilla (Pri).  Obrigado pela companhia e pelo apoio durante os 

dias de trabalho no Laboratório de Ecologia Parasitária (LABEP) e nas viagens para eventos. 

Nossa convivência ultrapassou as paredes do laboratório, e sou grato por cada momento 

compartilhado. Especialmente Pri, por ser amiga, parceira de artigos e “co-orientadora”, sempre 

disposta a ajudar a coletar, montar e identificar os “monos”. Sua ajuda foi exencial para a 

construção desse trabalho. 

Ao meu orientador, Dr. Fabio H. Yamada, meu profundo agradecimento por me acolher 

em seu laboratório e por todos os ensinamentos, paciência e orientação. Sua confiança e 

dedicação foram essenciais para a realização deste trabalho. 



 

 

 

 

A Julia M. Falkenberg, Ana Carolina F. Lacerda, Larissa S. Pelegrini e Samuel C. Ribeiro, 

e agradeço por aceitarem compor minha banca e por suas contribuições valiosas que ajudaram 

a aprimorar este trabalho. 

À Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES), sou grato 

pelo apoio financeiro que tornou este e outros diversos projetos possíveis. 

Ao professor Valter B. de Menezes, por suas aulas inspiradoras de Parasitologia durante 

a graduação. Seu conhecimento e paixão pela disciplina me motivaram profundamente. 

Aos meus amigos, familiares e colegas que participaram desta fase da minha vida, 

agradeço de coração por estarem ao meu lado. Cada um de vocês deixou uma marca especial 

em minha jornada, e sou profundamente grato por isso. Em expecial a Alan, meu grande amigo, 

que acreditou em mim antes mesmo de eu acreditar. Foi seu incentivo que me levou 

indiretamente a chegar até aqui.  

Também agradeço a Italo, por que ele me obrigou a agradecer, se não ele me expulsava 

de casa. 

Meu muito obrigado a todos vocês que fizeram parte da minha caminhada!  



 

 

 

 

RESUMO 

Cerca de metade de todos os animais de vida livre são parasitados por algum tipo de organismo, 

e especificamente os peixes, por já conviverem evolutivamente ao longo de muito tempo, em 

uma estreita associação com diversos grupos de invertebrados, eles possuem não só a maior 

quantidade como a maior variedade de parasitos do que qualquer outro vertebrado. A família 

Anostomidae, composta por uma vasta diversidade de peixes, é também habitada por uma rica 

fauna parasitária, com aproximadamente 108 espécies de metazoários já registradas, além de 

diversas ocorrências em que a identificação dos parasitos se limitou aos níveis taxonômicos de 

gênero ou família. A família Prochilodontidae também abriga uma rica diversidade de 

metazoários parasitos, com aproximadamente 63 espécies registradas até o momento, além de 

também possuir diversos casos em que os parasitos foram identificados apenas até o nível de 

gênero ou família. O primeiro capítulo da dissertação tem como objetivo inventariar a fauna 

parasitária de Leporinus piau proveniente do açude do Lima Campos, localizado no município 

de Icó, Ceará, Brasil. Um total de 35 hospedeiros foram analizados, os quais foram submetidos 

ao procedimento de necropsia, coleta, preparação e identificação dos parasitos de acordo com 

a literatura especializada em ictioparasitologia. Todos os espécimes analisados estavam 

parasitados por ao menos dois taxa de metazoário. Foram identificados 2.910 espécimes de 

parasitos pertencentes a cinco grupos (Myxozoa, Monogenea, Digenea, Nematoda e 

Copepoda). O segundo capítulo da dissertação teve como objetivo avaliar a fauna de 

metazoários parasitos de Prochilodus brevis provenientes de dois açudes do Sul do Ceará. 

Foram analizados 25 indivíduos no Açude Lima Campos, no município de Icó, e 14 no Açude 

Ubaldinho, no município de Cedro. Os hospedeiros foram submetidos ao procedimento de 

necropsia, coleta, preparação e identificação dos parasitos de acordo com a literatura 

especializada em ictioparasitologia. Todos os espécimes analisados, das duas localidades, 

estavam parasitados por ao menos um táxon. Para os hospedeiros analisados do açude Lima 

Campos, foram identificados 604 espécimes de parasitos pertencentes a quatro grupos 

diferentes (Myxozoa, Monogenea, Digenea e Acanthocephala).  Para os hospedeiros analisados 

do açude Ubaldinho, foram identificados 499 espécimes de parasitos também distribuído nos 

mesmos quatro grupos. Neste estudo, foi possível identificar uma diversidade significativa de 

parasitos nos hospedeiros estudados, sendo recuperados 2.910 espécimes de parasitos 

distribuídos em 17 taxa em L. piau, trazendo sete novos registros para o hospedeiro e 16 para 

o açude Lima Campos, e 1.103 espécimes de parasitos distribuídos em 14 taxa em P. brevis, 

trazendo três novos registros para o hospedeiro e 12 para o açude Lima Campos e açude 

Ubaldinho, contribuindo assim para o conhecimento da fauna parasitária de peixes do semiárido 



 

 

 

 

brasileiro. Esta pesquisa não apenas amplia a distribuição geográfica dos parasitos 

identificados, mas também contribui para o conhecimento ao registrar novos hospedeiros para 

algumas espécies. Essas descobertas enfatizam a importância da pesquisa contínua sobre a 

fauna parasitária, não apenas para compreender a diversidade e distribuição dos parasitos, mas 

também para ampliar nossa compreensão das interações entre parasitos e hospedeiros em 

diferentes ecossistemas. 

Palavras-chave: Anostomidae; Domínio Caatinga; Ictioparasitologia; Peixes de água doce; 

Prochilodontidae. 

 



 

 

 

 

ABSTRACT 

Approximately half of all free-living animals are parasitized by some type of organism, and 

specifically, fish, having evolved over a long 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 a vast diversity of fish, 

is also inhabited by a rich 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 

several 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 Icó, Ceará, 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 evaluate the metazoan parasitic fauna of Prochilodus 

brevis from two weres in southern Ceará. Twenty-five individuals were analyzed from the Lima 

Campos were in the municipality of Icó, 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 Acanthocephala). For the hosts analyzed from the 

Ubaldinho were, 499 parasite specimens were identified, also distributed among the same four 

groups. In this study, a significant diversity of parasites was identified in the studied hosts, with 

2,910 parasite specimens distributed among 17 taxa in L. piau, providing seven new records for 

the host and 16 for the Lima Campos were, and 1,103 parasite specimens distributed among 14 

taxa in 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 fauna of 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. INTRODUÇÃO GERAL 

 

1.1 Ictiofauna da Região Neotropical 

A região Neotropical possui a mais rica fauna de peixes de água doce do mundo, com 

cerca de 6.200 espécies (ALBERT et al., 2020), sendo que mais de 3.600 espécies ocorrem em 

águas brasileiras (FROESE & PAULY, 2024). Essa diversidade de peixes de águas continentais 

está relacionada a uma série de mecanismos, tais como, funcionamento e dinâmica de rios, 

lagos, áreas alagadas, represas, e principalmente do ciclo hidrológico (TUNDISI et al., 2006).  

Characiformes é a ordem de peixes exclusivamente de água doce e que possuem uma 

grande diversidade morfológica externa e interna (ROSA, 2006). Sua distribuição está nas 

Américas e na África, tendo sua maior diversidade localizada nas drenagens neotropicais 

(BUCKUP, 1998). Esta ordem possui espécies com grande importância ecológica e econômica 

para o Brasil, tendo diversas espécies que são utilizadas na pesca comercial, esportiva e na 

aquicultura, como os “Curimbatás” da família Prochilodontidae, as “Traíras” da família 

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

 

1.2 Hospedeiros Analisados 

1.2.1 Leporinus piau  

Entre os Characiformes, a família Anostomidae é uma das mais representativas (REIS 

et al., 2003), possuindo 16 gêneros e cerca de 150 espécies descritas (FRICKE et al., 2023).  

Ademais, esses números continuam aumentando conforme novos estudos são divulgados 

(BIRINDELLI & BRITSKI, 2009; BRITSKI et al., 2012). Os anostomídeos, podem ser 

diferenciados dos demais Characiformes, por possuírem um corpo usualmente alongado, ter a 

nadadeira anal curta (contendo menos de dez raios ramificados, com exceção de Abramites), 

suas membranas branquiais estão unidas ao istmo, a narina anterior forma um tubo, tem uma 

única serie de dentes contendo de três a quatro (GÉRY, 1977).  

Leporinus Agassiz, 1829 é o gênero mais rico em número de espécies da família 

Anostomidae, tendo aproximadamente 86 espécies válidas (FRICKE et al., 2023; FROESE & 

PAULY, 2024), atingindo sua maior diversidade nos rios Amazonas, Orinoco e Guianas, onde 

há registros de mais de 60 espécies válidas (BIRINDELLI & BRITSKI, 2013). A espécie 

Leporinus piau Fowler, 1941, popularmente conhecido como “piau” ou “piau gordura”, é um 

peixe endêmico da região Nordeste brasileira, encontrando-se amplamente distribuída pelos 

rios e açudes dessa região (BRITISKI, 1988; BOTERO et al. 2023). Possui um hábito alimentar 

onívoro e de alta plasticidade (SANTOS, 1982), consumindo o recurso alimentar que estiver 
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disponível ou mais abundante no ambiente (MONTENEGRO et al., 2010; SILVA-FILHO et 

al., 2012). Esta espécie possui significativa importância econômica, destacando-se tanto na 

pesca artesanal quanto na comercial, devido ao seu consumo pela população regional 

(BOTERO et al. 2023).  

 

1.2.2 Prochilodus brevis 

As comunidades de peixes presentes nos maiores rios da América do Sul possuem um 

elevado número de espécies da família Prochilodontidae, que se destacam por representar cerca 

de 50% da biomassa da ictiofauna dessa região (CASTRO & VARI, 2004; HATANAKA et al., 

2006). Espécies desta família são detritívoras e alimentam-se de matéria orgânica e 

microrganismos associados ao substrato de fundo (FUGI et al., 1996).   

O gênero Prochilodus é o que possui o maior número de espécies dentro da família 

Prochilodontidae, com registro de 13 espécies validas (FROESE & PAULY, 2024). As espécies 

pertencentes a esse gênero, são ovíparas, cujos ovos permanecem livres na água, caracterizando 

a inexistência 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) é conhecida popularmente 

na região Nordeste do Brasil como “curimatã comum" (FONTENELE, 1981; COSTA et al., 

2015; ABREU et al., 2016), distribui-se em bacias hidrográficas interiores e costeiras, sendo 

considerada endêmica nos estados do Ceará, Rio Grande do Norte e Piauí (ROSA et al., 2005; 

CHELLAPPA et al., 2009) e introduzidas em alguns estados da região sudeste do país 

(DOURADO, 1981). Possui hábito alimentar detritívoro, possibilitando que ela seja usada em 

policultivo, junto a espécies que se alimentam de frutas, sementes e organismos aquáticos de 

pequeno porte (FONTENELE, 1982). Esta espécie possui uma importância econômica 

significativa, destacando-se tanto na pesca artesanal quanto na comercial, sendo amplamente 

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

 

1.3 Diversidade da Fauna Parasitária de Peixes 

Cerca de metade de todos os animais de vida livre são parasitados por algum tipo de 

organismo (PRICE, 1987; POULIN, 2007; DOBSON et al., 2008; DRAGO, 2017), e 

especificamente os peixes, por já conviverem evolutivamente ao longo de muito tempo, em 

uma estreita associação com diversos grupos de invertebrados, eles possuem não só a maior 

quantidade 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 órgão poder estar parasitado (TAKEMOTO et al., 

2004). Os principais grupos de parasitos de peixes neotropicais de água doce são: 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 importância na piscicultura, também 

ajuda a catalogar novas espécies, pois diversos parasitos ainda são desconhecidos pela ciência 

(PAVANELLI et al. 2004; LUQUE et al. 2013a). Outra grande importância, é que uma grande 

variedade de peixes de interesse comercial pode ser infectada por parasitos causadores de 

doenças em humanos (PAVANELLI et al. 2015).  

 

1.4 Metazoários Parasitos dos Hospedeiros Analisados 

1.4.1 Parasitos de peixes da família Anostomidae 

A família Anostomidae, composta por uma vasta diversidade de peixes, é também 

habitada por uma rica fauna parasitária, com aproximadamente 109 espécies de metazoários já 

registradas, além de diversas outras ocorrências em que a identificação dos parasitos se limitou 

aos níveis taxonômicos de gênero ou família (MORAVEC, 1998; THATCHER, 2006; KOHN 

et al., 2007; EIRAS et 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 

e SILVA et al., 2017; OLIVEIRA et al., 2017a; OLIVEIRA et al., 2017b; WENDT et al., 2018; 

CÁRDENAS 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 taxonômicos, 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) (Apêndice 1). 

Até 2017, o gênero 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; PAVANELLI et al., 2013; RAMOS et al., 2013; 

CAPODIFOGLIO et al., 2015; DIAS et 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 revisões taxonômicas propostas por Ramirez et al. (2017) e 
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Birindelli et al. (2020) resultaram na reclassificação de várias espécies de Leporinus para os 

gêneros Megaleporinus e Hypomasticus, respectivamente. Esse remanejamento levou a uma 

redução significativa no número de espécies originalmente atribuídas ao gênero, caindo para 57 

espécies. Recentemente, com contribuições adicionais de Oliveira et al. (2020), Vasconcelos et 

al. (2020), Zago et al. (2020), Oliveira et al. (2021b), Cárdenas et al. (2022), Sousa et al. (2022), 

Yamada et al. (2023) e Falkenberg et al. (2024), o número de espécies de parasitos associadas 

ao gênero Leporinus foi elevado novamente, para um total de 74 espécies, sublinhando a 

dinâmica sempre mutável da sistemática parasitológica (Apêndice 1). 

A espécie L. piau, apesar de pertencer a um gênero amplamente estudado, ainda é uma 

das menos estudas do ponto de vista parasitológico. 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 nível de espécie (LUQUE et al., 2013b; LAURENTINO e SILVA et al., 

2017; SOUSA et al., 2022; SOUSA et al., 2023; FALKENBERG et al., 2024).  

 

1.4.2 Parasitos de peixes da família Prochilodontidae 

Peixes da família Prochilodontidae abrigam uma rica diversidade de metazoários 

parasitos, com aproximadamente 63 espécies registradas até o momento, além de diversos 

outros taxa de parasitos que foram identificados apenas até o nível de gênero ou família 

(THATCHER, 2006; EIRAS et al., 2010b; SILVA et al., 2011; COHEN et al. 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; ARÉVALO et al., 2018; LEITE et al., 2018; 

LEHUN et al., 2020; VIEIRA et al., 2021; CHEMES et al., 2022; MÜLLER 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) 

(Apêndice 2). 

Dentre os gêneros pertencentes à família Prochilodontidae, Prochilodus se destaca como 

o mais utilizado em estudos parasitológicos, acumulando atualmente um extenso registro de 58 

espécies de parasitos (THATCHER, 2006; EIRAS et al., 2010b; SILVA et al., 2011; COHEN 

et al. 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; ARÉVALO et al., 2018; 

LEITE et al., 2018; LEHUN et al., 2020; VIEIRA et al., 2021; CHEMES et al., 2022; 

MÜLLER 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 científica, sendo que, somente 

sete foram identificados até o nível de espécie (LUQUE et al., 2013b; PAVANELLI et al., 

2013; SILVA et al., 2023) (Apêndice 2). 

 



16 

 

 

3. OBJETIVOS 

 

3.1 Geral  

Inventariar a comunidade de metazoários parasitos de Leporinus piau e Prochilodus brevis 

provenientes de dois açudes da bacia do Rio Salgado, Ceará. 

 

3.2 Específicos 

 

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

freshwater fish from the Caatinga domain 

 

• Quantificar e identificar os parasitos de L. piau ao menor nível taxonômico possível; 

• Listar novos registros de parasitos tanto para o local como para a espécie hospedeira; 

• Descrever os descritores ecológicos de prevalência, abundância média e intensidade 

média de cada parasito. 

 

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

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

 

• Quantificar e identificar os parasitos de P. brevis, provenientes do açude Lima Campos, 

ao menor nível taxonômico possível; 

• Quantificar e identificar os parasitos de P. brevis, provenientes do açude Ubaldinho, ao 

menor nível taxonômico possível; 

• Listar novos registros de parasitos tanto para os locais como para a espécie hospedeira; 

• Descrever os descritores ecológicos de prevalência, abundância média e intensidade 

média de cada parasito para cada localidade. 
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4. METODOLOGIA  

 

4.1 Área de Estudo  

A região Caririense é escoada pelas sub- bacias do Alto Jaguaribe e Rio Salgado 

(CEARÁ, 1992). O Rio Jaguaribe é um dos principais meios de recursos hídricos do estado do 

Ceará, na qual pode drenar uma área de aproximadamente 74.621 Km2, correspondendo cerca 

de 48% do território cearense (MAGALHÃES, 2006). O Rio Salgado é um dos principais 

afluentes da bacia do Rio Jaguaribe, podendo drenar uma área de até 12.865 Km2, com extensão 

de 308,2 Km 2 (CEARÁ, 1992). 

A região sul do Ceará apresenta mais de 700 açudes (COGERH, 1999), dentre eles, 

destacamos: o Lima Campos (6°24'8.95" S; 38°57'24.33" O) e Ubaldinho (6°35'5.58" S; O 

39°14'22.27" O). Os dois açudes localizam-se na porção noroeste da sub-bacia hidrográfica do 

Rio Salgado, sendo que o Lima Campos está inserido no município de Icó e o Ubaldinho no 

município de Cedro (COGERH, 2018a; COGERH, 2018b) (Fig 1 e 2).   

 

 

Fig 1: Região sul do estado do Ceará com destaque em dois açudes da sub-bacia do Rio Salgado.  
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Fig 2: Fotos dos locais de coleta. A – Açude Lima Campos. B – Açude Ubaldinho.  
 

4.2 Coleta, Processamento e Identificação dos Hospedeiros  

Os espécimes de L. piau (Piau) e P. brevis (Curimatã) (Fig 3) foram coletados durante 

o período de junho de 2022 a julho de 2023, utilizando redes de arrasto, tarrafas e vara de pesca. 

Em seguida eles foram acondicionados em sacos plásticos individualmente e transportados em 

caixa térmica contendo gelo para o Laboratório de Ecologia Parasitária (LABEP), onde foram 

congelados em freezers. A identificação taxonômica dos hospedeiros contou com a ajuda do 

Dr. Telton Pedro Anselmo Ramos da Universidade Federal da Paraíba (UFPB). 

A coleta dos peixes foi autorizada pela Licença Permanente para a Coleta de Material 

Zoológico (SISBIO # 61328-1). Os procedimentos com animais foram realizados em total 

conformidade com o Comitê de Ética em Experimentação Animal (CEUA / protocolo nº 

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 

superfície externa (pele, nadadeiras e boca) inspecionada a procura de ectoparasitos. Em 

seguida, as narinas foram lavadas com água e o material avaliado em estereomicroscópio. As 

brânquias e olhos foram removidos e transferidos para placas de Petri contendo água, em 

quantidade suficiente para deixá-los submersas. Depois foi realizado uma incisão longitudinal 

na região ventral dos hospedeiros, começando na região do ânus e prolongando-se até a região 

anterior, possibilitando examinar a cavidade visceral e separar os órgãos internos em placas de 

Petri (Fig 4). Todo o processo de necropsia, foi realizado com o auxílio do estereomicroscópio, 



20 

 

 

já que muitos espécimes de parasitos são extremamente pequenos e difíceis de visualizar a olho 

nu. 

 

 

Fig 4: Analise dos hospedeiros. A e B – Procedimentos de biometria dos hospedeiros. C – Necrópsia. D – 
Separação dos órgãos para análise parasitológica.  

 

4.3.1 Myxozoa 

Os plasmódios de myxozoários foram coletados com auxílio de pinceis e conservados 

em flaconetes de vidro contendo álcool 100%. Posteriormente alguns indivíduos foram fixados 

em lâminas 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 µl) com ponteiras de 200 µl, sendo imediatamente colocados em lâminas permanentes 

em meio Gray & Wess para sua fixação e diafanização (Adaptado de EIRAS et al., 2006).  
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4.3.3 Digenea 

Os digenéticos foram coletados e colocados em lâminas para serem achatados com 

lamínulas em meios AFA (Álcool-Formaldeido-Ácido Acético) e conservados em flaconetes 

de vidro contendo álcool 70%. Posteriormente alguns indivíduos foram submetidos aos 

processos de coloração, desidratação e clarificação, onde inicialmente eles foram deixados 

submersos em placas de Petris contendo Carmalumen de Mayer (carmim) por cerca de 5 

minutos, após esse tempo, foram passados por uma série alcoólica (placa com álcool 70%, 80%, 

90% e 100%), sendo deixado 15 minutos em cada placa e deixados em flaconetes de vidro 

contendo Eugenol por três dias para clarificar os espécimes.  Por fim, os indivíduos foram e 

fixados em lâminas permanentes contendo bálsamo do Canadá. Todo o processo foi realizado 

com auxílio de pinceis (Adaptado de EIRAS et al., 2006). 

 

4.3.4 Acanthocephala 

Os acantocéfalos coletados foram conservados em álcool 70%. Posteriormente, alguns 

indivíduos foram submetidos aos possessos de coloração, desidratação e clarificação, onde; 

inicialmente eles foram deixados submersos em placas de Petris contendo carmim por cerca de 

8 minutos, após esse tempo, foram passados por uma série alcoólica (placa com álcool 70%, 

80%, 90% e 100%), sendo deixado 15 minutos em cada placa e deixados em flaconetes de vidro 

contendo Eugenol por três dias.  Por fim, os acantocéfalos foram e montados em lâminas 

permanentes contendo bálsamo do Canadá, para sua fixação e clarificação. Todo o processo foi 

realizado com auxílio de pinceis (Modificado de EIRAS et al., 2006). 

 

4.3.5 Nematoda 

Os nematoides foram coletados com auxílio de pinceis e conservados em flaconetes de 

vidro contendo álcool 70%. Posteriormente, eles foram clarificados com ácido láctico e 

montados em lâminas semipermanentes. Logo após as análises, as lâminas foram desmontadas 

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

 

4.3.6 Copepoda 

Os copépodes foram coletados com auxílio de pinceis e conservados em flaconetes de 

vidro contendo álcool 70%. Posteriormente foram fixados em lâminas permanentes em meio 

Gray & Wess (Adaptado de EIRAS et al., 2006). 
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4.5 Identificação dos Parasitos 

Para a identificação dos parasitos foram analisadas as estruturas corporais de cada 

organismo (formato e tamanho), comparando com bibliografias específicas para cada grupo de 

metazoário, dentre as quais: Moravec (1998), Thatcher (2006) e Cohen et al. (2013), bem como 

outras referências bibliográficas especializadas. 

 

4.6 Análise dos Dados 

As análises estatísticas foram realizadas em nível de comunidade componente (i.e., 

todos os parasitos de todos os peixes de um local amostrado) e infracomunidade (i.e., todos os 

parasitos em cada indivíduo hospedeiro). Os descritores ecológicos de prevalência, intensidade 

média e abundância média de cada componente das comunidades parasitárias foram calculados 

de acordo com Bush et al. (1997).  

 

4.7 Fotomicrografias e Mofometrias  

As fotomicrografias dos espécimes foram feitas em um microscópio óptico com câmera 

acoplada, modelo Leica DM750. Todas as medidas e escalas foram feitas com o auxílio de uma 

ocular micrométrica. 
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5. CAPÍTULO 1: Metazoan parasite community of Leporinus piau Fowler, 1941 

(Anostomidae, Characiformes), an endemic freshwater fish from the Caatinga domain, 

Brazil 
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Abstract: The present study aimed to inventory the parasitic fauna of Leporinus piau from the 

Lima Campos weir, Salgado River basin, municipality of Icó, Ceará, 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 (Gamispatulus 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 a wide 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 metazoários de Leporinus piau Fowler, 1941 (Anostomidae, 

Characiformes), um peixe de água doce endêmico do domínio Caatinga, Brasil 

 

Resumo: O presente estudo teve como objetivo inventariar a fauna parasitária de Leporinus piau 

do açude Lima Campos, bacia do Rio Salgado, município de Icó, Ceará, Brasil. Um total de 35 

espécimes de hospedeiros foi coletado, todos parasitados por pelo menos dois taxa de 

metazoários. Um total de 2.910 espécimes de parasitos pertencentes a cinco grupos 

taxonômicos 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 

infestação foram as brânquias, apresentando 14 taxa, incluindo mixozoários, monogenéticos e 

digeneanos. Este estudo destaca a presença de uma ampla diversidade de parasitos, incluindo 

sete novas associações parasitárias para o hospedeiro e 16 para a localidade estudada, bem como 

novos registros de índices de diversidade para os taxa parasitários encontrados. Observou-se 

que a classe Monogenea exibiu uma ampla diversidade de espécies, contribuindo para a 

compreensão dos padrões de distribuição dos parasitos de peixes na região semiárida brasileira. 

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 León et al. 2002). 

Fish are the vertebrates that exhibit the highest rates of parasitism (Luque & 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 al. (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 al. 2020, Diniz et al. 2022).  

The Anostomidae family stands out as one of the most representative within the order 

Characiformes, comprising 15 genera and about 162 valid species (Gimênes Jr. & Rech 2022, 

Froese & Pauly 2023). Leporinus Agassiz, 1829 is one of the most diverse genera in the order 

Characiformes, distributed between Central America and 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 al. 2023), 

widely distributed throughout the rivers and weirs of the Caatinga domain, from the São 

Francisco basin to the Parnaíba river basin (Rosa et al. 2003, Filho et al. 2012, Araújo et al. 

2016, Feitosa & Rezende 2020, Sousa et al. 2022, 2023). However, studies have shown records 

of this species in 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, along with lateral 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 al. 2010, Silva-Filho et al. 2012).  

Despite the high biodiversity of freshwater fish in Brazil, research on their parasites is 

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 al. 2010, Pavanelli et al. 2013, 

Lehun et al. 2020, Negreiros et al. 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 parasites in the 

Caatinga domain by providing an analysis of the community of metazoan parasites of L. piau 

in a new 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 Materials and Methods 

The present study was carried out at the Lima Campos weir, Salgado River basin, 

municipality of Icó, Ceará state, Brazil (6°23ʹ43″ S, 38°58ʹ10″ 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 Animal Experimentation (CEUA/ protocols 

#00165/2018.1) of the Universidade Regional do Cariri (URCA), Ceará state, Brazil. 

Taxonomic identification of the host followed Britski et al. (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 ecological 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 Icó, Ceará state, Brazil. Total abundance (TA), mean abundance (MA), mean intensity 

(MI), Amplitude (AP), prevalence (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, Monogenea, Digenea, 

Nematoda, and Copepoda) were identified (Tab I). 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 I: Metazoan parasite community of Leporinus piau Fowler, 1941 collected in the Lima Campos weir, Salgado 

River basin, municipality of Icó, Ceará state, Brazil. Abundance (TA), mean abundance (MA), mean intensity 

(MI), standard error (SE), amplitude (AP), prevalence (P (%)), number of infected fish (NI) and site of 

infection/infestation (SI). 

Parasites TA MA±SE MI±SE AP P (%) NI SI 

Myxozoa        

 
Henneguya sp. 1* 

(cyst-like plasmodia) 
54 1.54±0.51 3.6±1.05 1-14 42.86 15 Gills 

 
Henneguya sp. 2* 

(cyst-like plasmodia) 
149 4.26±2.95 16.56±10.86 1-103 25.71 9 Gills 
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Monogenea        

 Jainus beccus* 772 22.06±3,63 22.71±3,68 1-106 97.14 34 Gills 

 Jainus radixelongatus** 6 0.17±0,06 1±0 1 17.14 6 Gills 

 Tereancistrum flabellum** 2 0.06±0.04 1±0 1 5.71 2 Gills 

 Tereancistrum paranaensis** 167 4.77±0.97 5.39±1.05 1-31 88.57 31 Gills 

 Tereancistrum parvus** 144 4.11±0.6 4.65±0.61 1-15 88.57 31 Gills 

 Urocleidoides digitabulum** 1 0.03±0.03 1±- 1 2.86 1 Gills 

 Urocleidoides paradoxus** 636 18.17±2.52 18.71±2.54 1-52 97.14 34 Gills 

 Urocleidoides sp.* 331 9.46±1.34 10.03±1.36 2-37 94.14 33 Gills 

 Dactylogyridae gen. sp. 1* 64 1.83±0.39 2.67±2.37 1-11 68.57 24 Gills 

 Dactylogyridae gen. sp. 2* 375 10.71±2.49 11.36±2.6 1-80 94.29 33 Gills 

 Dactylogyridae gen. sp. 3* 112 3.2±0.76 4.48±0.96 1-19 71.43 24 Gills 

Digenea        

 
Diplostomum lunaschia* 

 (metacercariae) 
83 2.37±1.09 9.22±3.44 2-35 25.71 9 Eyes 

 
Clinostomum sp.** 

(metacercariae) 
3 0.09±0.05 1±0 1 8.27 3 Gills 

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 al. 2010, Eiras et al. 2010, Kohn et al. 2011, Luque et 

al. 2011, Cohen et al. 2013, Luque et al. 2013, Pavanelli et al. 2013, Ramos et al. 2013, 

Capodifoglio et al. 2015, Dias et al. 2017, Silva et al. 2017, Martins et al. 2017, Oliveira et al. 

2017a, 2017b, Zago et al. 2017). Afterward, a taxonomic revision of the genus Leporinus 

proposed by Ramirez et al. (2017) and Birindelli et al. (2020) resulted in the reclassification of 

several species to the genera Megaleporinus Ramirez, Birindelli & Galetti Jr. 2017 and 

Hypomasticus, Borodin, 1929, respectively. This reassignment led to a significant reduction in 

the number of host species originally attributed to the genus, decreasing to 57 species. Recently, 

with additional contributions from Oliveira et al. (2020, 2021), Vasconcelos et al. (2020), Zago 

et al. (2020), Cárdenas et al. (2022), Sousa et al. (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 several records of parasites identified only to the genus or 

family level (Eiras et al. 2010, Luque et al. 2011, Pavanelli et al. 2013, Lehun et al. 2020). This 

knowledge gap highlights the complexity and still 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), among 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 capsules in 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 & 

Dyková 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 al. 2003, Eiras et al. 2008). 

Regarding the species L. piau, in the study by Sousa et al. (2023), an unidentified species of 

Henneguya was found. The present study records a new 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 & Lindenstrøm 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 Yamada, Müller, Zago, Yamada, Ebert, Franceschini 

& Silva, 2023, Jainus leporini Abdallah, Azevedo & Luque, 2012, Jainus ornatos Yamada, 

Müller, Zago, Yamada, Ebert, Franceschini & Silva, 2023, Jainus piava Karling, Bellay, 

Takemoto & Pavanelli, 2011, and Jainus radixelongatus Yamada, Müller, Zago, Yamada, 

Ebert, Franceschini & Silva, 2023. From those, all were registered in fish of the genus 

Leporinus (Dias et al. 2017, Lehun et al. 2020, Yamada et al. 2023). Jainus beccus and J. 

radixelongatus were previously found parasitizing three species of Leporinus and one of 

Megaleporinus (Yamada 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. 

radixelongatus in 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. flabellum was previously 

described parasitizing three species of Leporinus and one of Megaleporinus (Zago et al. 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 al. 2013, Acosta et al. 2016, Lehun 

et al. 2020, Negreiros et al. 2021). The present study reports the first occurrence of these two 

species of parasite in 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 al. 2015, Martins et al. 2017). 

However, after the studies by Ramirez et al. (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 

& Luque, 2015, Urocleidoides cuiabai Rosim, Mendoza-Franco & Luque, 2011, Urocleidoides 

digitabulum Zago, Yamada, Yamada, Franceschini, Bongiovani & Silva, 2020, Urocleidoides 

eremitus Kritsky, Thatcher & Boeger, 1986, Urocleidoides paradoxus Kritsky, Thatcher & 

Boeger, 1986, Urocleidoides sinus Zago, Yamada, Yamada, Franceschini, Bongiovani & Silva, 

2020, and Urocleidoides solarivaginatus Zago, Yamada, Yamada, Franceschini, Bongiovani & 

Silva, 2020 (Guidelli et al. 2006, Dias et al. 2017, Oliveira et al. 2020, Zago et al. 2020, Ebert 

et al. 2024). The species U. digitabulum was previously described parasitizing two species of 

Leporinus and one of Megaleporinus (ZAGO et al. 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 al. 2020, Oliveira et al. 2020, 

Negreiros et al. 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, Ceará 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 a vaginal 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 due to 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 al. 2020, Sousa et al. 2022). 

Moreover, the frequent description of new Urocleidoides species in recent studies, such as those 

by Zago et al. (2020), Freitas et al. (2021), and Hasuike et al. (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 species belonging to the family Dactylogyridae have been recorded in Leporinus 

spp. (Takemoto et al. 2009, Pavanelli et al. 2013, Dias et al. 2017, Zago et al. 2020, Yamada et 

al. 2023). However, it is important to note that, despite research efforts, unidentified 

dactylogyrids still exist in various studies, as seen in the works of Martins et al. (2017), Yamada 

et al. (2017) and Sousa et al. (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 al. 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, Núñez, Rangel, Souza & Takemoto, 2020 was 

the first species of this genus identified in fish of the family Anostomidae (Sousa et al. 2022); 

previously, only individuals identified as Diplostomum sp. had been reported (Guidelli et al. 

2006, Takemoto et al. 2009, Lehun et al. 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 



57 

 

 

marginatum (Rudolphi, 1819) (Guidelli et al. 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 al. 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 al. 2010, Silva et al. 2017). Procamallanus (S.) inopinatus 

has been recorded parasitizing 18 species of anostomids, six of which belong to the genus 

Leporinus (Eiras et al. 2010, Luque et al. 2011, Lehun et al. 2020, Negreiros et al. 2021). 

Moreira et al. (1994) were the first to report the presence of P. (S.) inopinatus in L. piau. 

Subsequently, Sousa et al. (2023) also identified the occurrence of this nematode in L. piau 

from Cumbe weir, Ceará state, Brazil. Carvalho et al. (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 various fish 

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, Sousa et al. 

2023). Sousa et al. (2023) reported the first occurrence of this parasite in L. piau from Cumbe 

weir, Ceará state, Brazil. Thus, the present study records a new 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 

parasites in the gills is 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 al. 2023). 

Intense infections in the gills can compromise the functioning of this organ, 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 species in 

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, Silva et al. 2023).  

Analyzing the study conducted by Sousa et al. (2023) with 11 specimens of L. piau from 

the Cumbe weir, located in the municipality of Barro (Ceará, Brazil), a total 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 ecological 

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 al. 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. CAPÍTULO 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 Júlia Ferreira Lopes, Maria 

Fernanda Barros Gouveia Diniz, Priscilla de Oliveira Fadel Yamada & Fábio Hideki Yamada  

Manuscript submitted to: Revista Brasileira de Parasitologia Veterinária (RBPV) 

 

Abstract: The present study aimed to inventory the parasitic fauna of Prochilodus brevis from 

two weir in southern Ceará state, Brazil. Twenty-five individuals were collected from the Lima 

Campos weir, in the municipality of Icó, 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 a wide 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 aquatic environments. These findings 

underscore the importance of ongoing studies for the understanding and conservation of aquatic 

ecosystems. 

Keywords: Brazilian Northeast; Caatinga Domain; Component community; Curimatã; 

Metazoan parasite. 
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Diversidade da comunidade parasitária de Prochilodus brevis (Characiformes, Prochilodontidae), 

um peixe endêmico de água doce do semiárido brasileiro 

 

Resumo: O presente estudo teve como objetivo inventariar a fauna parasitária de Prochilodus 

brevis de dois açudes no sul do estado do Ceará, Brasil. Foram coletados 25 indivíduos no açude 

Lima Campos, no município de Icó, e 14 no açude Ubaldinho, no município de Cedro. Todos 

os espécimes analisados estavam parasitados por metazoários. A fauna parasitária foi composta 

por quatro grupos taxonômicos, identificados como: Myxozoa (Henneguya sp. e Myxobolus 

sp.), Monogenea (Tereancistrum curimba, Tereancistrum pirassununguensis, Tereancistrum 

takemotoi, Tereancistrum sp. 1, Tereancistrum sp. 2, Tereancistrum sp. 3 e Gyrodactylidae gen. 

sp.), Digenea (Austrodiplostomum compactum e Diplostomum lunaschia) e Acanthocephala 

(Neoechinorhynchus curemai). Este estudo destaca a presença de uma ampla diversidade de 

parasitos, incluindo três novas associações parasitárias para o hospedeiro e 12 para cada uma 

das localidades estudadas, bem como novos registros de índices de diversidade para os táxons 

parasitários encontrados. O presente estudo corrobora os achados de outras pesquisas realizadas 

com espécies endêmicas no Nordeste brasileiro, mostrando uma maior riqueza de 

monogenéticos em comparação com outros grupos taxonômicos. Além disso, há a perspectiva 

de potenciais novos taxa a serem descritos, o que poderia enriquecer significativamente o 

conhecimento sobre a biodiversidade de parasitos de peixes de água doce nesses ambientes 

aquáticos. Esses achados ressaltam a importância de estudos contínuos para a compreensão e 

conservação dos ecossistemas aquáticos. 

Palavras-chaves: Nordeste brasileiro; Domínio Caatinga; Comunidade componente; 

Curimatã; Metazoários 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 "Curimatã" or "Curimatã-comum", an endemic freshwater 

fish species in the Northeast region (Castro & Vari, 2004; Botero et al., 2023) and introduced 

in the southeast region of Brazil (Dourado, 1981; Menezes et al., 2024). Prochilodus brevis 

plays a significant role in the ecosystem due to its detritivorous feeding habit, which, in 

adulthood, contributes to the cycling of organic matter present in aquatic environments (Moore 

et al., 2004; Taylor et al., 2006; Botero et al., 2023). In addition, this fish presents a conomic 

potential, especially due to the appreciation of its roe, known as "caviar do sertão" (Bomfim et 

al., 2015; Costa et al., 2015). Its relevance also extends to the social context, as the consumption 

of the fish is associated with artisanal fishing (Costa et al., 2016). 

Fishes have maintained a close relationship with several groups of invertebrates over 

time, resulting in a wide diversity and quantity of parasites, overcoming any other vertebrate in 

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; Silva et al., 2011; 

Cohen et al., 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; Arévalo et al., 2018; Leite et al., 2018; 

Lehun et al., 2020; Vieira et al., 2021; Chemes et al., 2022; Müller et al., 2023; Silva et al., 

2023), belonging to Myxozoa, Monogenea, Digenea, Cestoda, Nematoda, Acanthocephala, 

Mollusca, Hirudinea, Branchiura, and Copepoda (Eiras et al., 2010; Pavanelli et al., 2013; Reis 

et al., 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, in two weirs 

in southern Ceará state, Brazil. 

 

6.2 Materials and 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 Icó, 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 

Zoological Material (SISBIO #61328-1). All animal procedures were performed in full 

compliance with the Ethics Committee for Animal Experimentation (CEUA/ protocols 

#00165/2018.1) of the Universidade Regional do Cariri (URCA), Ceará state, Brazil. 

Taxonomic identification of the host followed Botero et al. (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 al. (2013). 

The ecological descriptors of each parasite were performed according to Bush et al. (1997). 

 

 

Fig 6: Sampling area, the Lima Campos weir (LCW), in the municipality of Icó, and the Ubaldinho weir (UBW), 

in the municipality of Cedro, both in the southeastern of Ceará 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 pirassununguensis, 
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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 

24.16±6.72 (Tab II; Fig 7). For the hosts from the UBW, 499 parasite specimens recoverd from 

14 host specimens, also distributed among 12 taxa, showing a total prevalence of 100 % and 

mean intensity of 35.64±7.10 (Tab III; 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 II and III; Fig 8).  

 

Tab II: Metazoan parasite community of Prochilodus brevis Steindachner, 1874 collected in the Lima Campos 

weir (LCW), municipality of Icó, Ceará state, Brazil. Total abundance (TA), mean abundance (MA), mean 

intensity (MI), standard error (SE), amplitude (AP), prevalence (P (%)), number of infected fish (NI), and site of 

infection/infestation (SI). 

Parasites TA MA± SE MI± SE AP P (%) NI 

Myxozoa 

 Henneguya sp.* 

(cyst-like plasmodia) 
72 2.88±1.30 5.14±2.16 1-29 56 Gills 

 Myxobolus sp.* 

(cyst-like plasmodia) 
15 0.6±0.24 1.88±0.52 1-5 32 Gills 

Monogenea 

 Tereancistrum curimba* 69 2.76±0.76 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 3.36±1.21 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** 

(metacercariae) 
3 0.12±0.88 1.5±0.5 1-2 8 Eyes 

 Diplostomum lunaschiae* 

(metacercariae) 
2 0.08±0.08 2±- 2 4 Eyes 

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 III: Metazoan parasite community of Prochilodus brevis Steindachner, 1874 collected in the Ubaldinho weir 

(UBW), municipality of Cedro, Ceará state, Brazil. Total abundance (TA), mean abundance (MA), mean intensity 

(MI), standard error (SE), amplitude (AP), prevalence (P (%)), number of infected fish (NI), and site of 

infection/infestation (SI). 

Parasites TA MA± SE MI± SE AP P (%) NI 

Myxozoa 

 Henneguya sp.* 

(cyst-like plasmodia) 
48 3.43±1.56 6±2.40 1-22 57.14 Gills 

 Myxobolus sp.* 

(cyst-like plasmodia) 
21 1.5±0.68 4.2±1.16 1-7 35.71 Gills 

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* 

(metacercariae) 
1 0.07±0.07 1±0 1 7.14 Eyes 

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, Ceará state, 

Brazil. Lima Campos weir (LCW) and the Ubaldinho weir (UBW). 

 

 

Fig 8: Parasitic community diversity of Prochilodus brevis Steindachner, 1874 collected in two weirs, Ceará 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 genus in this 

family regarding parasitology (Thatcher, 2006; Eiras et al., 2010; Silva et al., 2011; Cohen et 

al., 2013; Luque et al., 2013; Pavanelli et al., 2013; Monteiro & Brasil-Sato, 2014; Zatti et al., 

2015; Zatti et al., 2016; Reis et al., 2017; Arévalo et al., 2018; Leite et al., 2018; Lehun et al., 

2020; Vieira et al., 2021; Chemes et al., 2022; Müller et al., 2023; Silva et al., 2023). 
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Unfortunantly, these numbers underestimate the true parasitic diversity associated with these 

fish, since there are several records of parasites identified only at the genus or family level 

(Pavanelli et al., 2013; Leite et al., 2018; Lehun et al., 2020).  

Four species of Henneguya Thélohan, 1892 have been described parasitizing fish of the 

family Prochilodontidae (Eiras et al., 2010; Müller et al., 2023). Among them, three species 

were recorded only in Prochilodus lineatus (Valenciennes, 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 al., 2013; Vieira et al., 2021). Regarding the species P. brevis, in the study by 

Silva et al. (2023), an unidentified species of Henneguya was found. The present study records 

a new locality for this genus. 

Eight species of Myxobolus Bütschli, 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, Myxobolus lomi Azevedo, Vieira, Vieira, Silva, Matos & Abdallah, 2014, 

Myxobolus porofilus Adriano, Arana, Ceccarelli & Cordeiro, 2002, and Myxobolus prochilodus 

Eiras, Zhang & Molnár, 2014 (Eiras et al., 2010; Zatti et al., 2015; Zatti et al., 2016; Leite et 

al., 2018; Müller et al., 2022). According to Eiras et al. (2010), P. brevis has a record of 

Myxobolus sp., and thus, the present study records a new locality for this genus. 

According to Lom & Dyková (2006), the genus Henneguya and Myxobolus are the 

genera with the highest number of recorded species. Among endoparasites, Henneguya spp. are 

considered the most commonly found in fish (Kent et al., 2001; Adriano et al., 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 prevalent. 

The monogenean Apedunculata discoidea Cuglianna, Cordeiro & Luque, 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 al., 2009; Monteiro & Brasil-

Sato, 2014; Piña et al., 2017). To date, there are no previous reports in 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 

et al., 2013; Dias et al., 2017; Leite et al., 2020). Silva et al. (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 al. (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 

aquatic 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 al., 1994; Silva et 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 gyrodactylids in 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 prevalence 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 al., 2013; Monteiro & 

Brasil-Sato, 2014; Piña et al., 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, 

especially on the gills of their hosts (Poulin, 1992; Pavanelli et al., 2013). Additionally, other 

studies with endemic Characiformes from the Northeast of Brazil have shown a greater richness 

of monogeneans species compared to other taxonomic groups (Diniz et al., 2022; Sousa et al., 

2023; Silva et al., 2023). 
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Currently, the digenean of the genus Austrodiplostomum Szidat & Nani, 1951 harbors 

three species, Austrodiplostomum compactum (Lutz, 1928), Austrodiplostomum mordax Szidat 

& Nani, 1951, and Austrodiplostomum ostrowskiae Dronen, 2009 (Dronen, 2009; Núñez, 

2017). Only the species A. compactum has been recorded in prochilodontids, being reported in 

two species of Prochilodus (Lehun et al., 2020; Silva et al., 2023). Silva et 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, 

Núñez, 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; Silva et al., 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 

(metacercariae), all of them parasitizing the eyes. According to Thatcher (2006), metacercariae 

are more pathogenic than adult individuals 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 the first occurrence of the species N. curemai but also 

the first record of the phylum Acanthocephala in 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 organs for fish, responsible for 

respiratory activities (Takvam et al., 2023). Several parasite species specifically target the gills, 

having specialized attachment structures for this organ (Thatcher, 2006; Pavanelli et al., 2013), 

as these organs provide a  microhabitat for these parasites, offering a specific site for attachment 

and colonization (Mahmoud et al., 2017). Additionally, gills have a large surface area and are 

in direct contact with the external 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 (Jerônimo 

et al. 2022; Lehun et al., 2022; Gómez-Llano et al., 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. brevis in 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 fauna in 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 fish in the Brazilian semiarid region but also underscore the importance 

of ongoing studies for the understanding and conservation of aquatic ecosystems.  

 



79 

 

 

6.5 Acknowledgements 

The authors would like to thank the Coordenação de Aperfeicoamento de Pessoal de 

Nivel Superior (Coordination for the Improvement of Higher Level Personnel – CAPES) for 

the scholarship granted to W.B.B.S. (#88887.704478/2022-00), Fundação Cearense de Apoio 

ao Desenvolvimento Científico e Tecnológico (Ceará Foundation for Scientific Development 

and Technology – FUNCAP) for the scholarship granted to M.F.B.G.D. (BMD-0008-

02422.01.09/23) and P.O.F.Y. (FPD-0213-00301.01.01/23) and Conselho Nacional de 

Desenvolvimento Cientifico e Tecnologico (National Council for Scientific and Technological 

Development – CNPq) for the scholarship granted to A.J.F.L. (156157/2023-3); P.O.F.Y. 

(151170/2022-3) and F.H.Y. (304502/2022-7).  



80 

 

 

5.6 References  

ADRIANO, E.A., CECCARELLI, P.S., & CORDEIRO, N.S. (2002). Prevalência de parasitos 

do filo Myxozoa em pacu (Piaractus mesopotamicus) (Osteichthyes: Characidae) em rios 

do Pantanal Mato-grossense, Brasil. Boletim Técnico do Centro de Pesquisa e Gestão de 

Recursos Pesqueiros Continentais 15, 31-38. 

AFFONSO, I. D. P., KARLING, L. C., TAKEMOTO, R. M., GOMES, L. C., & NILSSON, P. 

A. (2017). Lightinduced eye-fluke behavior enhances parasite life cycle. Frontiers in 

Ecology and the Environment, 15, 340-341. 

AREVALO, E.G., MOREY, G.A.M., & MALTA, J.C.D. (2018). Parasitic fauna of Prochilodus 

nigricans (Prochilodontidae) from Brazilian Amazon floodplain lakes. Biota Amazônica 

8(1), 19-21. http://dx.doi.org/10.18561/2179-5746/biotaamazonia.v8n1p19-21 

BOMFIM, A.C., PERETTI, D., CAMILLO, C.S., COSTA, S.A.G.L., & NASCIMENTO, 

R.S.S. (2015). Reproductive biology and variations in the gonadal development of the 

fish Curimatã (Prochilodus brevis Steindachner, 1875) in captivity. Biota Amazônica 

5(2), 65-70. http://dx.doi.org/10.18561/2179-5746/biotaamazonia.v5n2p65-70 

BOTERO, J.I.S., et al. (2023). Peixes Estuarinos da Costa Semiárida do Brasil. Fortaleza: 

Expressão Gráfica e Editora. 

BUSH, A.O., LAFFERTY, K.D., LOTZ, J.M., & SHOSTAK, A.W. (1997). Parasitology meets 

ecology on its own terms: Margolis et al. Journal of Parasitology 83(4), 575-583. 

https://doi.org/10.2307/3284227 

CASTRO, R., & VARI, R.P. (2004). Detritivores of the South American fish family 

Prochilodontidae (Teleostei: Ostariophysi: Characiformes): a phylogenetic and 

revisionary study. Smithsonian Contributions and Studies Series. 

CHEMES, S.B., & GERVASONI, S.H. (2013). Gill parasites of Prochilodus lineatus 

(Valenciennes, 1836) (Pisces; Curimatidae; Prochilodontinae) in the Middle Paraná 

System (Argentina). Revista Brasileira de Parasitologia Veterinária 22(4), 619-622. 

https://doi.org/10.1590/S1984-29612013000400029 

CHEMES, S.B., GERVASONI, S.H., ROSSI, L.M., & LIZAMA, M.D.L.A.P. (2022). 

Spinitectus asperus and Klossinemella iheringi, intestinal nematodes of Prochilodus 

lineatus (Pisces, Prochilodontidae) from the alluvial plain of the Middle Paraná River, 

Argentina. Anais da Academia Brasileira de Ciências 94(3), e20201687. 

https://doi.org/10.1590/0001-3765202220201687 

http://dx.doi.org/10.18561/2179-5746/biotaamazonia.v8n1p19-21
http://dx.doi.org/10.18561/2179-5746/biotaamazonia.v5n2p65-70
https://doi.org/10.2307/3284227
https://doi.org/10.1590/S1984-29612013000400029
https://doi.org/10.1590/0001-3765202220201687


81 

 

 

COHEN, S.C., JUSTO, M.C., & KOHN, A. (2013). South American Monogenoidea Parasites 

of Fishes, Amphibians and Reptiles. Rio de Janeiro: Oficina de Livros. 

http://dx.doi.org/10.13140/2.1.2571.9049 

COSTA, R.B., ABREU, K.L., CARVALHO, M.A.M., FARIAS, J.O., VELOSO-FREITAS, 

G., SALES, R.O., ... MEDEIROS, I.R. (2016). Participação do pescador (a) artesanal no 

policultivo do curimatã comum (Prochilodus cearaensis) com tilápia do Nilo 

(Oreochromis niloticus). Brazilian Journal of Hygiene and Animal Health 10(4), 556-

571. 

COSTA, R.B., CARVALHO, M.A.M., ABREU, K.L., SENA, A.M., FARIAS, J.O., VIDAL, 

D.L., ... MAGGIONI, R. (2015). Criação do curimatã comum, Prochilodus cearaensis 

Steindachner, 1911, em tanque rede. Brazilian Journal of Hygiene and Animal Health 

9(3), 482-492. 

CUGLIANNA, A.M., CORDEIRO, N.S., & LUQUE, J.L. (2009). Apedunculata discoidea gen. 

n.; sp. n. (Monogenea: Dactylogyridae) parasitic on Prochilodus lineatus (Valenciennes, 

1837) (Characiformes: Prochilodontidae) from southeastern Brazil. Brazilian Journal of 

Biology 69(3), 895-898. https://doi.org/10.1590/S1519-69842009000400018 

DIAS, K.G.A., VIEIRA, D.H.M.D., CAMARGO, A.D.A., SILVA, R.J., AZEVEDO, R.K., & 

ABDALLAH, V.D. (2017). Diversity of monogeneans parasites from characiformes 

fishes in the Batalha River and Peixe's River, State of São Paulo, Brazil. Neotropical 

Helminthology 11(2), 317-330. 

DINIZ, M.F.B.G., SOUSA, W.B.B., CARVALHO, M.N.M., & YAMADA, F.H. (2022). 

Metazoan parasite community of Hoplias malabaricus (Characiformes, Erythrinidae) in 

a stream of Caatinga domain, Brazil. Annals of Parasitology 68, 453-460. 

http://dx.doi.org/10.17420/ap6803.451 

DOURADO, O.F. (1981). Principais peixes e crustáceos dos açudes controlados pelo DNOCS. 

SUDENE/DNOCS. 

DRONEN, N.O. (2009). Austrodiplostomum ostrowskiae n. sp. (Digenea: Diplostomidae: 

Diplostominae) from the double-crested cormorant, Phalacrocorax auritus 

(Phalacrocoracidae) from the Galveston, Texas area of the Gulf of Mexico, USA. 

Comparative Parasitology 76(1), 34-39. https://doi.org/10.1654/4374.1 

EIRAS, J.C. (1994). Elementos de Ictioparasitologia. Fundação Eng. António de Almeida. 

EIRAS, J.C., TAKEMOTO, R.M., & PAVANELLI, G.C. (2010). Diversidade dos parasitas 

de peixes de água doce do Brasil. Clichetec: NUPÉLIA. 

http://dx.doi.org/10.13140/2.1.2571.9049
https://doi.org/10.1590/S1519-69842009000400018
http://dx.doi.org/10.17420/ap6803.451
https://doi.org/10.1654/4374.1


82 

 

 

FERRAZ, E., SHINN, A.P., & SOMMERVILLE, C. (1994). Gyrodactylus gemini n. sp. 

(Monogenea: Gyrodactylidae), a parasite of Semaprochilodus taeniurus (Steindachner) 

from the Venezuelan Amazon. Systematic Parasitology 29(3), 217-222. 

https://doi.org/10.1007/BF00009676  

FROESE, R., & PAULY, D. (Eds.). (2023). FishBase. World Wide Web electronic publication. 

Retrieved October 28, 2023, from www.fishbase.org 

GÓMEZ-LLANO, M., MCPEEK, M.A., & SIEPIELSKI, A.M. (2023). Environmental 

variation shapes and links parasitism to sexual selection. Evolutionary Ecology 37(4), 1-

16. https://doi.org/10.1007/s10682-023-10236-6 

JARVIS-CROSS, M., & KRKOSEK, M. (2023). Environmental variability can promote 

parasite diversity within hosts and transmission among hosts. BioRxiv. 

https://doi.org/10.1101/2023.06.05.543787 

JERÔNIMO, G.T., CRUZ, M.G., BERTAGLIA, E.D.A., FURTADO, W.E., & MARTINS, 

M.L. (2022). Fish parasites can reflect environmental quality in fish farms. Reviews in 

Aquaculture 14(3), 1558-1571. https://doi.org/10.1111/raq.12662 

KENT, M.L., ANDREE, K.B., BARTHOLOMEW, J.L., EL-MATBOULI, M., DESSER, S.S., 

DEVLIN, R.H., et al. (2001). Recent advances in our knowledge of the Myxozoa. Journal 

of Eukaryotic Microbiology 48(4), 395-413. https://doi.org/10.1111/j.1550-

7408.2001.tb00173.x 

LEHUN, A.L., HASUIKE, W.T., SILVA, J.O.S., CICCHETO, J.R.M., MICHELAN, G., 

RODRIGUES, A.D.F.C., et al. (2020). Checklist of parasites in fish from the upper 

Paraná River floodplain: an update. Revista Brasileira de Parasitologia Veterinária 

29(3), e008720. https://doi.org/10.1590/S1984-29612020066 

LEITE, L.A.R., PELEGRINI, L.S., AGOSTINHO, B.N., AZEVEDO, R.K.D., & 

ABDALLAH, V.D. (2018). Biodiversity of the metazoan parasites of Prochilodus 

lineatus (Valenciennes, 1837) (Characiformes: Prochilodontidae) in anthropized 

environments from the Batalha River, São Paulo State, Brazil. Biota Neotropica, 18(3), 

e20170422. http://dx.doi.org/10.1590/1676-0611-BN-2017-0422 

LEITE, L.A.R., PELEGRINI, L.S., AZEVEDO, R.K.D., & ABDALLAH, V.D. (2020). A new 

species of Tereancistrum (Monogenea: Dactylogyridae), parasite of Prochilodus lineatus 

(Characiformes: Prochilodontidae) from southeast Brazil. Revista Brasileira de 

Parasitologia Veterinária 29(2), e017019. https://doi.org/10.1590/S1984-29612020024 

LIZAMA, M.D.L.A.P., TAKEMOTO, R.M., & PAVANELLI, G.C. (2004). New species of 

Tereancistrum Kritsky, Thatcher & Kayton, 1980 (Monogenea: Dactylogyridae: 

https://doi.org/10.1007/BF00009676
http://www.fishbase.org/
https://doi.org/10.1007/s10682-023-10236-6
https://doi.org/10.1101/2023.06.05.543787
https://doi.org/10.1111/raq.12662
https://doi.org/10.1111/j.1550-7408.2001.tb00173.x
https://doi.org/10.1111/j.1550-7408.2001.tb00173.x
https://doi.org/10.1590/S1984-29612020066
http://dx.doi.org/10.1590/1676-0611-BN-2017-0422
https://doi.org/10.1590/S1984-29612020024


83 

 

 

Ancyrocephalinae) from the gills of Prochilodus lineatus (Osteichthyes: 

Prochilodontidae) from the upper Paraná River floodplain, Brazil. Systematic 

Parasitology 57(1), 45-49. https://doi.org/10.1023/B:SYPA.0000010684.67784.6e 

LOM, J., & DYKOVÁ, I. (2006). Myxozoan genera: definition and notes on taxonomy, life-

cycle terminology and pathogenic species. Folia Parasitologica 53(1), 1-36. 

LUQUE, J.L. (2004). Biologia, epidemiologia e controle de parasitos de peixes. Revista 

Brasileira de Parasitologia Veterinária 13(1), 161-165. 

LUQUE, J.L., PAVANELLI, G., VIEIRA, F., TAKEMOTO, R., & EIRAS, J. (2013). Checklist 

of Crustacea parasitizing fishes from Brazil. Check List 9(6), 1449-1470. 

MENEZES, N.A., CARVALHO, F.R., BERTACO, V.A., NETTO-FERREIRA, A.L., 

PAVANELLI, C.S., MALABARBA, L.R., et al. (2024). Prochilodontidae [Online]. 

Retrieved April 30, 2024, from http://fauna.jbrj.gov.br/fauna/faunadobrasil/26529 

MONTEIRO, C.M., & BRASIL-SATO, M.C. (2014). A new species of Anacanthoroides and 

redescription of Apedunculata discoidea (Monogenoidea) parasitizing Prochilodus 

argenteus (Actinopterygii) from the São Francisco River, Brazil. Zootaxa 3784(3), 259-

266. http://dx.doi.org/10.11646/zootaxa.3784.3.5 

MOORE, J.C., BERLOW, E.L., COLEMAN, D.C., DE RUITER, P.C., DONG, Q., 

HASTINGS, A., et al. (2004). Detritus, trophic dynamics and biodiversity. Ecology 

Letter, 7(7), 584-600. https://doi.org/10.1111/j.1461-0248.2004.00606.x  

MORAVEC, F. (1998). Nematodes of freshwater fishes of the Neotropical Region. Praha: 

Academia. 

MÜLLER, M.I., FIGUEREDO, R.T., ATKINSON, S.D., BARTHOLOMEW, J.L., & 

ADRIANO, E.A. (2023). Henneguya correai n. sp. (Cnidaria, Myxozoa) Parasitizing the 

Fins of the Amazonian Fish Semaprochilodus insignis. Diversity 15(6), 702. 

https://doi.org/10.3390/d15060702 

NNADI, E.I., & EZE, C.N. (2013). A study of pathogenic organisms habitation preferences in 

fish organs. Journal of Developmental Research 11(1), 275-283. 

http://doi.org/10.29303/jp.v13i2.548  

NÚÑEZ, M.O. (2017). Redescription of Austrodiplostomum compactum (Trematoda: 

Diplostomidae) from its type host and locality in Venezuela, and of Austrodiplostomum 

mordax from Argentina. Journal of Parasitology 103(5), 497-505. 

https://doi.org/10.1645/16-128 

PIÑA, L.H., FLORES, A.P.P.G., PAIMA, E.G.P., & MOREY, G.A.M. (2017). Monogeneos 

parásitos de Prochilodus nigricans (Characiformes: Prochilodontidae) provenientes del 

https://doi.org/10.1023/B:SYPA.0000010684.67784.6e
http://fauna.jbrj.gov.br/fauna/faunadobrasil/26529
http://dx.doi.org/10.11646/zootaxa.3784.3.5
https://doi.org/10.1111/j.1461-0248.2004.00606.x
https://doi.org/10.3390/d15060702
http://doi.org/10.29303/jp.v13i2.548
https://doi.org/10.1645/16-128


84 

 

 

medio natural y de un estanque de cultivo en la Amazonía Peruana. Folia Amazónica 

26(2), 167-174. https://doi.org/10.24841/fa.v26i2.431 

POULIN, R. (1992). Determinants of host-specificity in parasites of freshwater fishes. 

International Journal for Parasitology 22(6), 753-758. https://doi.org/10.1016/0020-

7519(92)90124-4 

POULIN, R. (2023). Light pollution may alter host–parasite interactions in aquatic 

ecosystems. Trends in Parasitology 39(12), 1050-1059. 

https://doi.org/10.1016/j.pt.2023.08.013  

REIS, C.M.R., SILVA, C.N., UETA, M.T., SILVA, J.C.J., CECCARELLI, P.S., 

ALEGRETTE, S.M., et al. (2017). Evaluation of trace elements in Prochilodus lineatus 

(Valenciennes, 1837) (Characiformes, Prochilodontidae) from the Mogi Guaçu river 

infected for Acanthocephala Neoechynorhyncus curemai Noronha, 1973 

(Acanthocephala). Journal of Environmental Analytical Toxicology 7(3), 458. 

https://doi.org/10.4172/2161-0525.1000458 

SILVA, A.M.O., TAVARES-DIAS, M., & FERNANDES, J.S. (2011). Helminthes parasitizing 

Semaprochilodus insignis Jardine, 1841 (Osteichthyes: Prochilodontidae) from the 

Central Amazonia (Brazil) and their relationship with the host. Neotropical 

Helminthology 5(2), 225-233. 

SILVA, B.A.F., SOUSA, W.B.B., DINIZ, M.F.B.G., CARVALHO, M.N.M., & YAMADA, 

F.H. (2023). Biodiversidade de metazoários parasitos de peixes de uma Área de Proteção 

Ambiental (APA) da Caatinga. In F. Pilarski, G.C. Tavares, G.M.R. Valladão, G. Dotta, 

M.D.L.A.P. Lizama, R.M. Takemoto, et al., (Eds.) Sanidade de Organismos Aquáticos: 

Avanços no Diagnóstico, Controle e Monitoramento de Doenças (pp. 535-551). Entreart. 

SOUSA, W.B.B., DINIZ, M.F.B.G., CARVALHO, M.N.M., & YAMADA, F.H. (2022). First 

report of Diplostomum lunaschiae (Digenea, Diplostomidae) parasitizing five fish species 

from a stream in the Caatinga domain, Brazil. Pan-American Journal of Aquatic Sciences 

17(2), 161-168. https://doi.org/10.54451/PanamJAS.17.2.161 

SOUSA, W.B.B., DINIZ, M.F.B.G., CARVALHO, M.N.M., LOPES, A.J.F., & YAMADA, 

F.H. (2023). Parasite biodiversity of Leporinus piau Fowler, 1941 (Characiformes, 

Anostomidae) in a lentic ecosystem from the Salgado River basin, Caatinga Domain, 

Brazil. Annals of Parasitology 69(2), 79-86. https://doi.org/10.17420/ap6902.509 

TAKEMOTO, R.M., PAVANELLI, G.C., LIZAMA, M.D.L.A., LACERDA, A.C.F., 

YAMADA, F.H., MOREIRA, L.H.A., et al. (2009). Diversity of parasites of fish from 

https://doi.org/10.24841/fa.v26i2.431
https://doi.org/10.1016/0020-7519(92)90124-4
https://doi.org/10.1016/0020-7519(92)90124-4
https://doi.org/10.1016/j.pt.2023.08.013
https://doi.org/10.4172/2161-0525.1000458
https://doi.org/10.54451/PanamJAS.17.2.161
https://doi.org/10.17420/ap6902.509


85 

 

 

the Upper Paraná River floodplain, Brazil. Brazilian Journal of Biology 69(2), 691-705. 

https://doi.org/10.1590/S1519-69842009000300023 

TAKVAM, M., WOOD, C.M., KRYVI, H., & NILSEN, T.O. (2023). Role of the kidneys in 

acid-base regulation and ammonia excretion in freshwater and seawater fish: Implications 

for nephrocalcinosis. Frontiers in Physiology, 14, 1226068. 

https://doi.org/10.3389/fphys.2023.1226068 

TAYLOR, B.W., FLECKER, A.S., & HALL JR, R.O. (2006). Loss of a harvested fish species 

disrupts carbon flow in a diverse tropical river. Science 313(5788), 833-836. 

https://doi.org/10.1126/science.1128223 

THATCHER, V.E. (2006). Amazon fish parasites.  Pensoft Publishers. 

VIEIRA, D.H.M.D., RANGEL, L.F., TAGLIAVINI, V.P., ABDALLAH, V.D., SANTOS, 

M.J., & AZEVEDO, R.K. (2021). Morphological and molecular analysis of Henneguya 

tietensis n. sp. (Cnidaria: Myxosporea), parasitizing the gill filaments of Prochilodus 

lineatus (Valenciennes, 1837) from Brazil. Parasitology Research 120(1), 27-36. 

https://doi.org/10.1007/s00436-020-06918-7 

ZAGO, A.C., YAMADA, F.H., FRANCESCHINI, L., BONGIOVANI, M.F., YAMADA, 

P.O.F., SILVA, R.J., et al. (2017). A new species of Tereancistrum (Monogenea, 

Dactylogyridae) from the gills of three Leporinus species (Characiformes, Anostomidae) 

and a revised description of Tereancistrum parvus. Anais da Academia Brasileira de 

Ciências 89(2), 1121-1131. https://doi.org/10.1590/0001-3765201720160628  

ZATTI, S.A., ARANA, S., MAIA, A.A., & ADRIANO, E.A. (2016). Ultrastructural, ssrDNA 

sequencing of Myxobolus prochilodus and Myxobolus porofilus and details of the 

interaction with the host Prochilodus lineatus. Parasitology Research, 115(12), 4573-

4585. https://doi.org/10.1007/s00436-016-5248-2 

ZATTI, S.A., NALDONI, J., SILVA, M.R., MAIA, A.A., & ADRIANO, E.A. (2015). 

Morphology, ultrastructure and phylogeny of Myxobolus curimatae n. sp. (Myxozoa: 

Myxosporea), a parasite of Prochilodus costatus (Teleostei: Prochilodontidae) from the 

São Francisco River, Brazil. Parasitology International 64(5), 362-368. 

https://doi.org/10.1016/j.parint.2015.05.011 

https://doi.org/10.1590/S1519-69842009000300023
https://doi.org/10.3389/fphys.2023.1226068
https://doi.org/10.1126/science.1128223
https://doi.org/10.1007/s00436-020-06918-7
https://doi.org/10.1590/0001-3765201720160628
https://doi.org/10.1007/s00436-016-5248-2
https://doi.org/10.1016/j.parint.2015.05.011


86 

 

 

7. CONCLUSÃO GERAL 

 

Neste estudo, foi possível identificar uma diversidade significativa de parasitos nos 

hospedeiros estudados, sendo recuperados 2.910 espécimes de parasitos distribuídos em 17 taxa 

em L. piau, trazendo sete novos registros para o hospedeiro e 16 para o Açude Lima Campos, 

e 1.103 espécimes de parasitos distribuídos em 14 taxa em P. brevis, trazendo três novos 

registros para o hospedeiro e 12 para o Açude Lima Campos e Açude Ubaldinho, contribuindo 

assim para o conhecimento da fauna parasitária de peixes do semiárido brasileiro.  

Os resultados do presente estudo, em conjunto com estudos anteriores, demonstram que, 

geralmente, em peixes endêmicos do nordeste brasileiro, as brânquias são os principais órgãos 

de infecção/infestação. Além disso, a classe Monogenea destaca-se como o grupo taxonômico 

mais rico e abundante.  

Essas descobertas destacam a importância das pesquisas contínuas sobre a fauna 

parasitária, não apenas para compreender a diversidade e distribuição dos parasitos, mas 

também para ampliar nossa compreensão das interações entre parasitos e hospedeiros em 

diferentes ecossistemas. Esses estudos são cruciais para a conservação dos ecossistemas 

aquáticos, bem como para o manejo sustentável das populações de peixes de água doce na 

região nordeste do Brasil. 
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ANEXOS  

 

Anexo 1: Figuras dos metazoarios parasitos de Leporinus piau Fowler, 1941 coletados no 

açude Lima Campos, município de Icó, estado do Ceará (Brasil). 

 

 

Fig 9: Henneguya sp. 1 encontrados nas brânquias de Leporinus piau, do açude Lima Campos. A – Plasmídeo 

(cisto). B – Esporos. Barra de escala: A – 100 µm; B – 20 µm. 
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Fig 10: Henneguya sp. 2 encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Plasmídeo 

(cisto). B – Esporos. Barra de escala: A – 100 µm; B – 20 µm. 
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Fig 11: Jainus beccus encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo inteiro. B 
– Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 µm. 

 

Fig 12: Jainus radixelongatus encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 
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Fig 13: Tereancistrum flabellum encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 

 

Fig 14: Tereancistrum paranaensis encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – 

Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C 

– 20 µm. 
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Fig 15: Tereancistrum parvus encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 200 µm; B – 20 µm; B 

– 40 µm. 

 

Fig 16: Urocleidoides digitabulum encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – 

Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C 

– 20 µm. 
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Fig 17: Urocleidoides paradoxus encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 

 

 

Fig 18: Urocleidoides sp. encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo inteiro. 

B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 µm. 



93 

 

 

 

Fig 19: Dactylogyridae gen. sp. 1 encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 

 

Fig 20: Dactylogyridae gen. sp. 2 encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 
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Fig 21: Dactylogyridae gen. sp. 3 encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 200 µm; B e C – 20 

µm. 

 

Fig 22: Diplostomum lunaschiae encontrados nos olhos de Leporinus piau do açude Lima Campos. A – Corpo 

inteiro. B – Ventosa ventral e pseudoventosas. C – Ventosa ventral e acetábulo. Barra de escala: A – 100 µm; B e 

C – 50 µm. 
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Fig 23: Clinostomum sp. encontrados nas brânquias de Leporinus piau do açude Lima Campos. A – Região anterior 

do corpo. B – Região posterior do corpo. Barra de escala: 500 µm. 

 

 

Fig 24: Procamallanus (Spirocamallanus) inopinatus encontrados no intestino de Leporinus piau do açude Lima 

Campos. A – Composição de fotos para formar o corpo completo. B – Cápsula bucal. C – Útero. Barra de escala: 

A – 800 µm; B – 100 µm; C – 200 µm. 
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Fig 25: Gamispatulus schizodontis encontrados no brânquias de Leporinus piau do açude Lima Campos. A – 

Composição de fotos para formar o corpo completo. B – Cápsula bucal. C – Útero. Barra de escala: A – 800 µm; 

B – 100 µm; C – 200 µm. 
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Anexo 2: Figuras dos metazoarios parasitos de Prochilodus brevis Steindachner, 1874 coletado 

nos açudes Lima Campos (município de Icó) e Ubaldinho (município de Cedro), estado do 

Ceará (Brasil). 

 

 

Fig 26: Henneguya sp. 3 encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e Ubaldinho. 

A – Plasmídeo (cisto). B – Esporos. Barra de escala: A – 100 µm; B – 20 µm 
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Fig 27: Myxobolus sp. encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e Ubaldinho. 

A – Plasmídeo (cisto). B – Esporos. Barra de escala: A – 100 µm; B – 20 µm. 
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Fig 28: Apedunculata discoidea encontrados nas brânquias de Prochilodus brevis do açude Ubaldinho. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm.  

 

Fig 29: Tereancistrum curimba encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 

100 µm; B e C – 20 µm. 
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Fig 30: Tereancistrum pirassununguensis encontrados nas brânquias de Prochilodus brevis dos açudes Lima 

Campos e Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de 

escala: A – 100 µm; B e C – 20 µm. 

 

 

Fig 31: Tereancistrum takemotoi encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 

100 µm; B e C – 20 µm. 
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Fig 32: Tereancistrum sp. 1 encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 

100 µm; B e C – 20 µm. 

 

Fig 33: Tereancistrum sp. 2 encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 

100 µm; B e C – 20 µm. 
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Fig 34: Tereancistrum sp. 3 encontrados nas brânquias de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 

100 µm; B e C – 20 µm. 

 

Fig 35: Tereancistrum sp. 4 encontrados nas brânquias de Prochilodus brevis do açude Ubaldinho. A – Corpo 

inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C – 20 

µm. 
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Fig 36: Gyrodactylidae gen. sp. encontrados nas brânquias de Prochilodus brevis do açude Lima Campos. A – 

Corpo inteiro. B – Complexo copulatório masculino. C – Região do Haptor. Barra de escala: A – 100 µm; B e C 

– 20 µm. 

 

Fig 37: Austrodiplostomum compactum encontrados nos olhos de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Corpo inteiro. B – Ventosa ventral e pseudoventosas. C –Acetábulo. Barra de escala: A – 200 µm; 

B e C – 50 µm. 
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Fig 38: Diplostomum lunaschiae encontrados nos olhos de Prochilodus brevis do açude Lima Campos. A – Corpo 

inteiro. B – Ventosa ventral e pseudoventosas. C – Ventosa ventral e acetábulo. Barra de escala: A – 100 µm; B e 

C – 50 µm. 

 

Fig 39: Neoechinorhynchus curemai encontrados no intestino de Prochilodus brevis dos açudes Lima Campos e 

Ubaldinho. A – Região anterior. B e C – Probóscide. Barra de escala: A – 500 µm; B – 200 µm; C – 50 µm. 
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APÊNDICE  

 

Apêndice 1: Lista de espécies dos parasitos de peixes da família Anostomidae. 

Parasito Hospedeiro  Local Referencia  

Myxozoa    

 Henneguya azevedoi Barassa, Adriano, 
Cordeiro, Arana & Ceccarelli, 2012 

Megaleporinus obtusidens Brasil Barassa et al. (2012) 

 
Henneguya caudicula Eiras, Takemoto & 
Pavanelli, 2008 

Leporinus lacustris Brasil Eiras et al. (2008); Lehun et al. 
(2020) 

 
Henneguya friderici Casal, Matos & Azevedo, 
2003 

Leporinus friderici Brasil Casal et al. (2003); Vidal & 
Luque (2017) 

 
Henneguya leporini Nemeczek, 1926 Hypomasticus mormyrops Brasil Nemeczeck (1926); Jakowska 

and Nigrelli (1953) 
 

Henneguya leporinicola Martins, Souza, 
Moraes & Moraes, 1999 

Megaleporinus macrocephalus Brasil Martins et al. (1999); 
Capodifoglio et al. (2015) 

 
Henneguya piaractus Martins & Souza, 1997 Megaleporinus macrocephalus Brasil Eiras et al. (2010b) 

 
Henneguya schizodon Eiras, Malta, Varela & 
Pavanelli, 2004 

Schizodon fasciatus Brasil Eiras et al. (2004a) 

 
Henneguya travassoi Guimarães & Bergamini, 
1933 

Hypomasticus copelandii Brasil Guimarães & Bergamin (1933); 
Jakowska and Nigrelli (1953) 

 
Henneguya visíbilis Moreira, Adriano, Silva, 
Ceccarelli & Maia, 2014 

Megaleporinus obtusidens Brasil Moreira et al. (2013);  

 
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 borellii Brasil Pavanelli et al. (1998) 

 
Myxobolus associatus Nemeczek, 1926 Hypomasticus mormyrops Brasil Nemeczek (1926) 

 
Myxobolus colossomati Molnár & Békési, 1993 Megaleporinus 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) 
 

Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 
et al. (2011) 

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Demidospermus paravalenciennesi Gutiérrez & 
Suriano, 1992 

Leporinus friderici Brasil Dias et al. (2017) 

 
Jainus amazonensis Kritsky, Thatcher & 
Kayton, 1980 

Leporinus friderici Brasil Dias et al. (2017) 

 
Jainus beccus Yamada, Müller, Zago, Yamada, 
Ebert, Franceschini & Silva, 2023 

Leporinus friderici Brasil Yamada et al. (2023) 
 

Leporinus octofasciatus Brasil Yamada et al. (2023) 
 

Leporinus striatus Brasil Yamada et al. (2023) 
 

Megaleporinus elongatus Brasil Yamada et al. (2023) 

 Jainus leporini Abdallah, Azevedo & Luque, 
2012 

Hypomasticus copelandii Brasil Abdallah et al. (2012); Oliveira 
et al. (2020) 

 Leporinus friderici Brasil Dias et al. (2017); Oliveira et al. 
(2017b); Oliveira et al. (2020) 
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 Megaleporinus macrocephalus Brasil Abdallah et al. (2012); Martins 
et al. (2017); Oliveira et al. 
(2020); Negreiros et al. (2021) 

 
Jainus ornatus Yamada, Müller, Zago, Yamada, 
Ebert, Franceschini & Silva, 2023 

Leporinus friderici Brasil Yamada et al. (2023) 

 
Jainus piava Karling, Bellay, Takemoto & 
Pavanelli, 2011 

Leporinus friderici Brasil Acosta et al. (2016); Lehun et al. 
(2020); Oliveira et al. (2020); 
Hasuike et al. (2023) 

 
Megaleporinus obtusidens Brasil Yamada et al. (2017); Oliveira et 

al. (2020) 
 

Schizodon borellii Brasil Karling et al. (2011); Yamada et 
al. (2017); Wendt et al. (2018); 
Oliveira et al. (2020) 

 
Schizodon nasutus Brasil Lehun et al. (2020); Hasuike et 

al. (2023); Yamada et al. (2023) 

 Jainus radixelongatus Yamada, Müller, Zago, 
Yamada, Ebert, Franceschini & Silva, 2023 

Leporinus friderici Brasil Yamada et al. (2023) 

 Leporinus octofasciatus Brasil Yamada et al. (2023) 

 Leporinus striatus Brasil Yamada et al. (2023) 

 Megaleporinus elongatus Brasil Yamada et al. (2023) 
 

Jainus sp. Hypomasticus copelandii Brasil Azevedo et al. (2011) 
 

Leporellus vittatus Brasil Takemoto et al. (2009) 
 

Leporellus vittatus Brasil Takemoto et al. (2009) 
 

Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Acosta et al. (2016); 
Yamada et al. (2017); 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 Sousa et al. (2023) 

 
Megaleporinus elongatus Brasil Guidelli et al. (2011)  

 
Megaleporinus macrocephalus Brasil Takemoto et al. (2009)  

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
 

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

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

 
Kritskyia eirasi Guidelli, Takemoto & 
Pavanelli, 2003 

Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Lehun et al. (2020); 
Oliveira et al. (2020) 

 
Leporinus lacustris Brasil 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) 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017); Oliveira et 

al. (2020) 
 

Megaleporinus obtusidens Brasil Wendt et al. (2018); Oliveira et 
al. (2020) 

 
Kritskyia sp. Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Mymarothecioides sp. Schizodon borellii Brasil Hasuike et al. (2023) 

 
Rhinoxenus arietinus Kritsky, Boeger & 
Thatcher, 1988 

Leporinus agassizii Brasil Domingues & Boeger (2005) 
 

Leporinus friderici Brasil Domingues & Boeger (2005); 
Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Dias et al. (2017); Lehun 



107 

 

 

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

 
Leporinus lacustris Brasil 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) 

 
Megaleporinus elongatus Brasil Domingues & Boeger (2005); 

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

 
Megaleporinus obtusidens Brasil Domingues & Boeger (2005); 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Rhytiodus argenteofuscus Brasil Kritsky et al. (1988); Oliveira et 

al. (2020) 
 

Schizodon zsp. Brasil Domingues & Boeger (2005) 
 

Schizodon altoparanae Brasil Domingues & Boeger (2005) 
 

Schizodon borellii Brasil Hasuike et al. (2023) 
 

Schizodon fasciatus Brasil Kritsky et al. (1988); Oliveira et 
al. (2020) 

 
Rhinoxenus euryxenus Domingues & Boeger, 
2005 

Leporinus agassizii Brasil Domingues & Boeger (2005) 

 
Rhinoxenus nyttus Kritsky, Boeger & Thatcher, 
1988 

Leporinus agassizii Brasil Domingues & Boeger (2005) 
 

Schizodon zsp. Brasil Domingues & Boeger (2005) 
 

Schizodon fasciatus Brasil Kritsky et al. (1988); 
 

Rhinoxenus sp. Megaleporinus macrocephalus Brasil Takemoto et al. (2009); Lehun et 
al. (2020) 

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

Leporinus amblyrhynchus Brasil Zago et al. (2017); Oliveira et al. 
(2020) 

 
Leporinus friderici Brasil Zago et al. (2017); Oliveira et al. 

(2020) 
 

Megaleporinus elongatus Brasil Zago et al. (2017) 
 

Tereancistrum paranaensis Karling, Lopes, 
Takemoto & Pavanelli, 2014 

Megaleporinus macrocephalus Brasil Martins et al. (2017); Oliveira et 
al. (2020) 

 
Megaleporinus obtusidens Brasil Wendt et al. (2015); Wendt et al. 

(2018); Oliveira et al. (2020)  
 

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

 
Schizodon intermedius Brasil Abdallah et al. (2016) 

 
Tereancistrum parvus Kritsky, Thatcher & 
Kayton, 1980 

Leporinus fasciatus Brasil Kritsky et al. (1980); Lehun et 
al. (2020); Oliveira et al. (2020) 

 
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011); Zago et al. (2017); 
Oliveira et al. (2020) 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017); Negreiros 

et al. (2021) 
 

Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 
et al. (2011); Wendt et al. 
(2015); Wendt et al. (2018); 
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Lehun et al. (2020); Oliveira et 
al. (2020) 

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Schizodon borellii Brasil Eiras et al. (2010b); Karling et 

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

 
Schizodon nasutus Brasil Acosta et al. (2016); Zago et al. 

(2017) 
 

Tereancistrum sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Acosta et al. (2016); 
Oliveira et al. (2017b); Yamada 
et al. (2017); Lehun et al. (2020) 

 
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Schizodon borellii Brasil Pavanelli et al. (1997); 

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

 
Trinibaculum rotundun Karling, Lopes, 
Takemoto & Pavanelli, 2011 

Schizodon borellii Brasil Karling et al. (2011b); Lehun et 
al. (2020); Oliveira et al. (2020) 

 
Trinibaculum sp. Schizodon borellii Brasil Lehun et al. (2020) 

 
Urocleidoides aimarai Moreira, Scholz & 
Luque, 2015 

Leporinus friderici Brasil Dias et al. (2017) 

 
Urocleidoides cuiabai Rosim, Mendoza-Franco 
& Luque, 2011 

Leporinus friderici Brasil Dias et al. (2017) 

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

Leporinus friderici Brasil Zago et al. (2020) 

  
Leporinus octofasciatus Brasil Zago et al. (2020) 

  
Megaleporinus elongatus Brasil Zago et al. (2020) 

 
Urocleidoides eremitus Kritsky, Thatcher & 
Boeger, 1986 

Leporinus friderici Brasil Dias et al. (2017) 

  
Megaleporinus macrocephalus Brasil Martins et al. (2017); Oliveira et 

al. (2020); Negreiros et al. 
(2021) 

 
Urocleidoides falxus Zago, Yamada, De 
Oliveira Fadel Yamada, Franceschini, 
Bongiovani & da Silva, 2020 

Megaleporinus elongatus Brasil Zago et al. (2020) 

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

Schizodon fasciatus Brasil Oliveira et al. (2020) 

 
Urocleidoides paradoxus Kritsky, Thatcher & 
Boeger, 1986 

Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Dias et al. (2017); 
Oliveira et al. (2017b); Lehun et 
al. (2020); Oliveira et al. (2020); 
Zago et al. (2020) 

 
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011); Oliveira et al. 
(2020) 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017); Oliveira et 

al. (2020); Negreiros et al. 
(2021) 

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011); Wendt et al. 
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(2018); Lehun et al. (2020); 
Oliveira et al. (2020) 

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Rhytiodus microlepis Brasil Kritsky et al. (1986); Souza et 

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

Schizodon borellii Brasil Hasuike et al. (2023) 
  

Schizodon fasciatus Brasil Oliveira et al. (2020) 
 

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

Laemolyta proxima Brasil Oliveira et al. (2020) 

  
Schizodon borellii Brasil Hasuike et al. (2023) 

  
Schizodon fasciatus Brasil Oliveira et al. (2020) 

 
Urocleidoides sapucaiensis Zago, Yamada, 
Yamada, Franceschini, Bongiovani & da Silva, 
2020 

Megaleporinus elongatus Brasil Zago et al. (2020) 

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

Leporinus striatus Brasil Zago et al. (2020) 
 

Schizodon intermedius Brasil Zago et al. (2020) 
 

Schizodon nasutus Brasil Zago et al. (2020) 
 

Urocleidoides solarivaginatus Zago, Yamada, 
Yamada, Franceschini, Bongiovani & da Silva, 
2020 

Leporinus friderici Brasil Zago et al. (2020) 
 

Leporinus octofasciatus Brasil Zago et al. (2020) 
 

Leporinus striatus Brasil Zago et al. (2020) 
 

Urocleidoides sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Acosta et al. (2016); 
Dias et al. (2017); Oliveira et al. 
(2017b); Yamada et al. (2017); 
Lehun et al. (2020) 

 
Leporinus lacustris Brasil Guidelli et al. (2006); Guidelli et 

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

Leporinus piau Brasil Sousa et al. (2023) 
 

Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 
et al. (2011);  

 
Megaleporinus 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 borellii Brasil Pavanelli et al. (1997); 

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

 
Ancyrocephalinae gen. sp. Leporinus friderici Brasil Guidelli et al. (2006) 

 
Leporinus lacustris Brasil Guidelli et al. (2006) 

 
Schizodon borellii Brasil Lehun et al. (2020) 

 
Annulotrematoides sp. Schizodon borellii Brasil Lehun et al. (2020) 

 
Dactylogyridae gen. sp. Hypomasticus copelandii Brasil Kohn et al. (1985) 

 
Leporinus friderici Brasil Yamada et al. (2017) 

 
Leporinus octofasciatus Brasil Kohn et al. (1985) 

 
Leporinus piau Brasil Sousa et al. (2023) 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017) 

 
Schizodon borellii Brasil Ranzani-Paiva et al. (2000); 

Hasuike et al. (2023) 
 

Schizodon nasutus Brasil Kohn et al. (1985) 
 

Scleroductus yuncensi Jara & Cone, 1989 Hypomasticus copelandii Brasil Azevedo et al. (2010); Azevedo 
et al. (2010); Oliveira et al. 
(2020) 

 
Microcotyle sp. Megaleporinus macrocephalus Brasil Martins et al. (2017) 

 
Monogenea fan. gen. sp. Leporellus vittatus Brasil Kohn et al. (2011); Lehun et al. 

(2020) 
 

Megaleporinus macrocephalus Brasil Tavares-Dias et al. (1999); 
Tavares-Dias et al. (2001) 

 
Schizodon borellii Brasil Kohn et al. (2011);  



110 

 

 

 
Schizodon knerii Brasil Kohn et al. (2011);  

 
Schizodon nasutus Brasil Takemoto et al. (2009); Lehun et 

al. (2020) 

Digenea    
 

Creptotrema creptotrema Travassos, Artigas & 
Pereira, 1928 

Hypomasticus copelandii Brasil Azevedo et al. (2010) 
 

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) 

 
Megaleporinus conirostris Brasil Azevedo et al. (2010); Azevedo 

et al. (2011) 
 

Megaleporinus elongatus Brasil Travassos et al. (1928); 
Travassos & Kohn (1965); Kohn 
(1984); Kohn & Fernandes 
(1987); Takemoto et al. (2009); 
Guidelli et al. (2011)  

 
Megaleporinus obtusidens Brasil e 

Argentina 
Hamann (1988); Lehun et al. 
(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 
Argentina 

Hamann (1988); Lunaschi & 
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. Megaleporinus macrocephalus Brasil Lehun et al. (2020) 
  

Megaleporinus obtusidens Brasil Kohn et al. (2011) 
 

Prosorhynchoides rioplatensis (Szidat, 1970) 
Lunaschi, 2003 

Leporellus vittatus Brasil Travassos et al. (1928); Kohn et 
al. (2011);  

 
Prosthenhystera obesa (Diesing, 1850) 
Travassos, 1922 

Hypomasticus copelandii Brasil Travassos et al. (1928); 
Travassos (1969); Kohn & 
Fernandes (1987); Kohn et al. 
(1997) 

 
Leporellus vittatus Brasil Kohn & Fernandes (1987); Kohn 

et al. (1997) 
 

Leporinus sp. Brasil Travassos et al. (1928); 
Cárdenas et al. (2022) 

 
Leporinus fasciatus Brasil Thatcher (2006);  

 
Leporinus friderici Brasil Travassos et al. (1928); 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017) 

 
Megaleporinus reinhardti Brasil Martins et al. (2012) 

 
Clinostomum complanatum (Rudolphi, 1814) 
Braun, 1899 

Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011)  

 
Clinostomum marginatum (Rudolphi, 1819) 
Braun, 1899 

Leporinus friderici Brasil Oliveira et al. (2017b) 

 
Clinostomum sp. Schizodon borellii Brasil Pavanelli et al. (1997); 

Takemoto et al. (2009) 
 

Ithyoclinostomum dimorphum (Diesing, 1850) Schizodon borellii Brasil Pavanelli et al. (1997); 
Takemoto et al. (2009) 

 
Genarchella astyanactis (Watson, 1976) 
Scholz, Vargas-Vazquez & Salgado-
Maldonado, 1995 

Megaleporinus elongatus Brasil Kohn et al. (2011)  
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Genarchella genarchella Travassos, Artigas & 
Pereira, 1928 

Leporinus friderici Brasil e 
Argentina 

Hamann (1989); Cárdenas et al. 
(2022) 

  
Megaleporinus obtusidens Brasil e 

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

 
Genarchella parva Travassos, Artigas & 
Pereira, 1928 

Megaleporinus obtusidens Argentina Szidat (1956); Hamann (1989);  

 
Austrodiplostomum compactum (Lutz, 1928) 
Dubois, 1970 

Leporinus amblyrhynchus Brasil Ramos et al. (2013) 
 

Schizodon borellii Brasil Pavanelli et al. (1997); Yamada 
et al. (2008); Takemoto et al. 
(2009); Lehun et al. (2020); 
Hasuike et al. (2023) 

 
Schizodon intermedius Brasil Ramos et al. (2016) 

 
Schizodon nasutus Brasil Paes et al. (2010); Ramos et al. 

(2013) 
 

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

Leporinus piau Brasil Sousa et al. (2022) 

 
Diplostomum sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Neodiplostomum sp. Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
 

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

Tylodelphys sp. Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Lehun et al. (2020) 

 
Diplostomidae gen. sp. Megaleporinus obtusidens Brasil Kohn et al. (2011) 

 
Echinostomatidae gen. sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Chalcinotrema lucieni Brooks, 1977 Megaleporinus muyscorum Colômbia Brooks (1977)  

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

Schizodon borellii Brasil Machado et al. (1995); Machado 
et al. (1996); 

 
Chalcinotrema thatcheri Kohn, Fernandes & 
Gibson, 1999 

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

 
Schizodon knerii Brasil Kohn et al. (1999); Kohn et al. 

(2011); Lehun et al. (2020) 
 

Megacoelium sp. Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 
et al. (2011)  

  
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Paralecithobothrys brasiliensis Freitas, 1947 Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Freitas (1947); Travassos & 

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

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

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

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

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

 
Schizodon knerii Brasil Kohn et al. (2011) 

 
Schizodon nasutus Brasil Kohn & Fernandes (1987); 

Lehun et al. (2020) 
 

Saccocoelioides godoyi Kohn & Fróes, 1986 Leporinus friderici Brasil Baptista-Farias et al. (2001); 
Cohen et al. (2001); Kohn et al. 
(2011); Lehun et al. (2020) 

 
Megaleporinus elongatus Brasil Kohn & Fróes (1986) 

 
Megaleporinus obtusidens Brasil Fortes & Hoffmann (1995); 

Wendt et al. (2018) 
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Saccocoelioides magniovatus Szidat, 1954 Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

Megaleporinus obtusidens Brasil e 
Argentina 

Szidat (1954); Lehun et al. 
(2020) 

 
Saccocoelioides magnus Szidat, 1954 Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Kohn et al. (2011) 

 
Megaleporinus obtusidens Brasil Lehun et al. (2020) 

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Schizodon knerii Brasil Kohn et al. (2011)  

 
Schizodon nasutus Brasil Lehun et al. (2020) 

 
Saccocoelioides nanii Szidat, 1954 Megaleporinus obtusidens Brasil Wendt et al. (2018) 

 
Saccocoelioides platensis Lunaschi, 1984 Schizodon borellii Brasil Pavanelli et al. (1997); 

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

 
Saccocoelioides saccodontis Thatcher, 1978 Leporellus vittatus Colômbia Thatcher (1978) 

  
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Saccocoelioides szidati Travassos, Freitas & 
Kohn, 1969 

Megaleporinus obtusidens Argentina Hamann (1983)  

  
Schizodon fasciatus Brasil Thatcher (2006) 

 
Saccocoelioides sp. Schizodon nasutus Brasil Kohn & Fernandes (1987) 

 
Crassicutis intermedia (Szidat, 1954) Bray, de 
Chambrier & Vaucher, 1996 

Hypomasticus copelandii Brasil Fortes et al. (1985) 

  
Megaleporinus obtusidens Brasil Fortes & Hoffmann (1995) 

 
Cystodiplostomum sp. Leporinus lacustris Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

Herpetodiplostomum 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) 

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (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) 

 
Digenea fan. gen. sp. Leporinus friderici Brasil Acosta et al. (2016); Yamada et 

al. (2017) 
 

Megaleporinus macrocephalus Brasil Takemoto et al. (2009); Lehun et 
al. (2020) 

Aspidogastrea    
 

Aspidogastridae gen. sp. Megaleporinus obtusidens Brasil Wendt et al. (2018) 

Cestoda    
 

Proteocephalidea gen. sp. Leporellus vittatus Brasil Takemoto et al. (2009) 
 

Proteocephalus vazzolerae Pavanelli & 
Takemoto, 1995 

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) 

 
Cestoda fam. gen. sp. Leporinus friderici Brasil Pavanelli et al. (1997);  

 
Leporinus lacustris Brasil Pavanelli et al. (1997);  
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Megaleporinus elongatus Brasil Pavanelli et al. (1997);  

 
Megaleporinus obtusidens Brasil Pavanelli et al. (1997); Kohn et 

al. (2011) 
 

Schizodon borellii 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); 
Oliveira et al. (2017b); Yamada 
et al. (2017); Oliveira et al. 
(2019); Lehun et al. (2020) 

 
Leporinus lacustris Brasil Moravec (1998); Guidelli et al. 

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

 
Megaleporinus elongatus Brasil Moravec (1998); Takemoto et 

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

Megaleporinus 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. Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 
et al. (2011) 

  
Megaleporinus obtusidens Brasil Lehun et al. (2020) 

 
Klossinemella iheringi (Travassos, Artigas & 
Pereira, 1928) 

Hypomasticus copelandii Brasil Moravec (1998) 
 

Leporinus fasciatus Brasil Moravec (1998) 
 

Megaleporinus elongatus Brasil Moravec (1998) 
 

Schizodon nasutus Brasil Moravec (1998) 
 

Procamallanus (Procamallanus) peraccuratus 
Pinto, Fabio, Noronha & Rolas, 1976 

Schizodon nasutus Brasil Luque et al. (2011) 

 
Procamallanus (Spirocamallanus) amarali Vaz 
& Pereira, 1934 

Hypomasticus copelandii Brasil Moravec (1998) 
 

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

 
Megaleporinus elongatus Brasil Kohn & Fernandes (1987); 

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

 
Megaleporinus 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 
Travassos, Artigas & Pereira, 1928 

Hypomasticus copelandii Brasil Travassos & Kohn (1965); Kohn 
& Fernandes (1987)  

 
Leporinus sp. Brasil Yamaguti (1961); Pinto et al. 

(1975) 
 

Leporinus fasciatus Brasil Travassos & Kohn (1965); Kohn 
& Fernandes (1987); Moravec et 
al. (1993b); Kohn et al. (2003) 
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Leporinus friderici Brasil Feltran et al. (2004); Guidelli et 

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

 
Leporinus octofasciatus Brasil Pinto et al. (1975); Kohn & 

Fernandes (1987) 
 

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

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

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

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

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

 
Schizodon fasciatus Brasil Vicente et al. (1985) 

 
Schizodon nasutus Brasil Travassos & Kohn (1965); Kohn 

& Fernandes (1987)  
 

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

Hypomasticus copelandii Brasil 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) 

 
Leporellus vittatus Brasil Moravec (1998) 

 
Leporinus sp. Brasil Pinto et al. (1975); Thatcher 

(2006) 
 

Leporinus agassizii Brasil Luque et al. (2011) 
 

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

 
Leporinus friderici Brasil Moravec et al. (1993b); Feltran 

et al. (2004); Guidelli et al. 
(2006); Takemoto et al. (2009); 
Guidelli et al. (2011); Kohn et 
al. (2011); Oliveira et al. 
(2017b); Oliveira et al. (2019); 
Lehun et al. (2020) 

 
Leporinus lacustris Brasil Moravec (1998); Guidelli et al. 

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

 
Leporinus octofasciatus Brasil Moravec (1998);  

 
Leporinus piau Brasil Moreira el aI. (1994); Sousa et 

al. (2023) 
 

Leporinus striatus Brasil Kohn & Fernandes (1987); Kohn 
et al. (2003) 

 
Leporinus taeniatus Brasil Moreira el aI. (1994)  

 
Megaleporinus elongatus Brasil Travassos et al. (1928); 

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

 
Megaleporinus macrocephalus Brasil Martins et al. (2017); Negreiros 

et al. (2021) 
 

Megaleporinus 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) 

 
Megaleporinus reinhardti Brasil Moreira el aI. (1994) 

 
Schizodon borellii Brasil Pavanelli et al. (1997); 

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

 
Schizodon knerii Brasil Moreira el aI. (1994)  
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Schizodon nasutus Brasil Travassos & Kohn (1965); Kohn 

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

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

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

 
Procamallanus (Spirocamallanus) sp. Hypomasticus copelandii Brasil Luque et al. (2011) 

 
Leporinus friderici Brasil Eiras et al. (2010b) 

 
Leporinus lacustris Brasil Pavanelli et al. (1997) 

 
Leporinus octofasciatus Brasil Luque et al. (2011) 

 Leporinus striatus Brasil Luque et al. (2011) 
 

Leporinus sp. Brasil Luque et al. (2011) 
 

Procamallanus sp. Hypomasticus copelandii Brasil Pinto et al. (1975) 
 

Leporinus sp. Brasil Pinto et al. (1975) 
 

Leporinus octofasciatus Brasil Pinto et al. (1975) 
 

Leporinus striatus Brasil Pinto et al. (1975)  
 

Megaleporinus macrocephalus Brasil Eiras et al. (2010b) 
 

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

 Serpinema trispinosum (Leidy, 1852) Leporinus taeniatus Brasil Falkenberg et al. (2024) 

 Capillaria sp. Hypomasticus copelandii Brasil Moravec (1998) 

  Leporellus vittatus Brasil Kohn & Fernandes (1987)  
 

Capillostrongyloides sentinosa (Travassos, 
1927) 

Leporinus sp. Brasil Moravec (1998) 
 

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

 
Megaleporinus obtusidens Brasil Lehun et al. (2020) 

 
Schizodon nasutus Brasil Travassos & Kohn (1965); Kohn 

& Fernandes (1987) 
  

Anostomidae gen. sp. Brasil Moravec (1998) 
 

Paracapillaria (Paracapillaria) piscicola 
(Travassos, Artigas & Pereira, 1928) 

Hypomasticus copelandii Brasil Moravec (1998); Thatcher 
(2006) 

 
Leporellus vittatus Brasil Moravec (1998); Luque et al. 

(2011) 
 

Capillariidae gen. sp. Schizodon fasciatus Brasil Moravec et al. (1992); Kohn et 
al. (2011) 

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

Hypomasticus copelandii Brasil Azevedo et al. (2010); Azevedo 
et al. (2011)  

 
Cucullanus (Cucullanus) mogi Travassos, 1947 Hypomasticus copelandii Brasil Kohn & Fernandes (1987) 

 
Leporinus sp. Brasil Yamaguti (1961); Travassos & 

Kohn (1965)  
 

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

Hypomasticus copelandii Brasil Kohn et al. (1985); Kohn & 
Fernandes (1987) 

 
Megaleporinus obtusidens Argentina Ramallo (1999) 

 
Schizodon borellii Brasil Pavanelli et al. (1997); Ranzani-

Paiva et al. (2000); Takemoto et 
al. (2009); Lehun et al. (2020) 

 
Cucullanus sp. Hypomasticus copelandii Brasil Kohn & Fernandes (1987)  

 
Leporellus vittatus Brasil Moravec (1998)  

 
Megaleporinus obtusidens Brasil Wendt et al. (2018) 

 
Dichelyne leporini Petter, 1989 Leporinus friderici Brasil e 

Paraguai 
Petter (1989); 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) 
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Schizodon fasciatus Brasil Moravec et al. (1993); Kohn et 

al. (2011)  
 

Cystidicoloides sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 
et al. (2009); Guidelli et al. 
(2011); Lehun et al. (2020) 

 
Spinitectus asperus Travassos, Artigas & 
Pereira, 1928 

Leporinus friderici Brasil Yamada et al. (2017) 
 

Leporinus striatus Brasil e 
Paraguai 

Petter & Morand (1988) 

 
Megaleporinus obtusidens Argentina Ramallo (1999) 

 
Eustrongylides sp. Hypomasticus copelandii Brasil Kohn & Fernandes (1987);  

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

Filocapsulariinae gen. sp. Hypomasticus copelandii Brasil Luque et al. (2011) 
 

Leporellus vittatus Brasil Luque et al. (2011) 
 

Leporinus octofasciatus Brasil Luque et al. (2011) 
 

Leporinus striatus Brasil Luque et al. (2011) 

  Leporinus sp. Brasil Luque et al. (2011) 
 

Ancyracanthus schubarti (Kohn, Gomes & 
Motta, 1968) 

Hypomasticus copelandii Brasil Moravec (1998)  
 

Leporellus vittatus Brasil Moravec (1998)  
 

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

 
Leporinus octofasciatus Brasil Kohn & Fernandes (1987)  

 
Schizodon borellii Brasil Pavanelli et al. (1997); 

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

 
Brevimulticaecum 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) 

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
 

Megaleporinus macrocephalus Brasil Martins et al. (2017) 
 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Ichthyouris nunani Cárdenas, Fernandes, Justo 
& Cohen, 2019 

Laemolyta taeniata Brasil Cárdenas et al. (2019) 

 
Goezia brevicaeca Moravec, Kohn & 
Fernandes, 1994 

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

 
Goezia leporini Martins & Yoshitoshi, 2003 Megaleporinus macrocephalus Brasil Martins & Yoshitoshi (2003); 

Martins et al. (2004); Martins et 
al. (2017) 

 
Goezia sp. Leporinus friderici Brasil Kohn et al. (2011)  

 
Goezia spinulosa (Diesing, 1839) Hypomasticus copelandii Brasil Moravec (1998) 

 
Leporellus vittatus Brasil Moravec (1998) 

 
Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Hysterothylacium sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Rhabdochona acuminata Molin, 1860 Leporellus vittatus Brasil Kohn & Fernandes (1987) 
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Leporinus friderici Brasil Yamada et al. (2017) 

 
Megaleporinus macrocephalus Brasil Martins et al. (2017); Negreiros 

et al. (2021) 
 

Rhabdochona sp. Leporinus octofasciatus Brasil Luque et al. (2011)  
 

Rondonia rondoni Travassos, 1920 Leporinus fasciatus Brasil Cárdenas et al. (2022) 
 

Nematoda fam. gen. sp Leporinus sp. Brasil Luque et al. (2011) 
 

Leporinus friderici Brasil Pavanelli et al. (1997) 
 

Leporinus lacustris Brasil Luque et al. (2011) 
 

Leporinus octofasciatus Brasil Pavanelli et al. (1997) 
 

Megaleporinus elongatus Brasil Pavanelli et al. (1997) 
 

Megaleporinus 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 elongatus Brasil Kohn & Fernandes (1987)  

Acanthocephala    
 

Echinorhynchus sp. Schizodon borellii Brasil Pavanelli et al. (1997); 
Takemoto et al. (2009); Lehun et 
al. (2020) 

 
Neoechinorhynchus sp. Leporinus friderici Brasil Oliveira et al. (2019) 

  
Megaleporinus obtusidens Brasil Wendt et al. (2018) 

 
Octospiniferoides incognita Schmidt & 
Hugghins, 1973 

Leporinus friderici Brasil Oliveira et al. (2017b) 
 

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

 
Rhytiodus microlepis Brasil Souza et al. (2017) 

 
Schizodon borellii Brasil Pavanelli 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 Eiras et 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 Souza et al. (2017) 
 

Schizodon fasciatus Brasil Thatcher (2006); 
 

Argulus multicolor Schuurmans Stekhoven 
J.H.Jr, 1937 

Leporinus fasciatus Brasil Oliveira et al. (2017a) 
 

Leporinus friderici Brasil Oliveira et al. (2017a) 
 

Megaleporinus trifasciatus Brasil Oliveira et 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 Eiras et al. (2010b) 

 
Megaleporinus elongatus Brasil Eiras et al. (2010b) 

 
Megaleporinus macrocephalus Brasil Tavares-Dias et al. (2001) 

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

Megaleporinus reinhardti Brasil Eiras et 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 Oliveira et al. (2021a) 

 
Rhytiodus microlepis Brasil Souza et al. (2017) 

 
Dolops nana Lemos de Castro, 1950 Leporinus sp. Brasil Luque et al. (2013b) 

 
Leporinus fasciatus Brasil Luque et al. (2013b) 

 
Leporinus friderici Brasil Takemoto et al. (2009); Guidelli 

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

Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 
et al. (2011) 

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

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

 
Megaleporinus 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 Souza et al. (2017) 

 Schizodon fasciatus Brasil Malta & Varella (1983) 
 

Dolops sp. Megaleporinus elongatus Brasil Takemoto et al. (2009) Guidelli 
et al. (2011) 

 
Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

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

Copepoda    
 

Amplexibranchius sp. Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 
et al. (2011) 

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Brasergasilus guaporensis Malta, 1995 Leporinus fasciatus Brasil Malta (1993) 

 
Brasergasilus sp. Leporinus piau Brasil Eiras et al. (2010b)  

 
Megaleporinus elongatus Brasil Eiras et al. (2010b)  

 
Megaleporinus reinhardti Brasil Eiras et al. (2010b)  

 
Schizodon borellii 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) 

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
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Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

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

Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

Schizodon borellii Brasil Hasuike et al. (2023) 
 

Ergasilus leporinidis Thatcher, 1981 Leporinus fasciatus Brasil Thatcher (1981)  
 

Rhytiodus microlepis Brasil Souza et al. (2017) 
 

Schizodon fasciatus Brasil Eiras et al. (2010b) 

 Ergasilus triangularis Malta, 1996 Laemolyta taeniata Brasil Malta (1994) 

 Ergasilus turucuyus Malta & Varella, 1996 Leporinus affinis Brasil Vasconcelos et al. (2020) 
 

Ergasilus sp. Leporinus friderici Brasil Oliveira et al. (2017b) 
 

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

 
Megaleporinus elongatus Brasil Eiras et al. (2010b) 

 
Megaleporinus macrocephalus Brasil Negreiros et al. (2021) 

 
Megaleporinus reinhardti Brasil Eiras et al. (2010b) 

 
Gamispatulus ferrilongus Narciso & Silva, 
2020 

Schizodon intermedius Brasil Narciso & Silva (2020) 

 
Gamispatulus schizodontis Thatcher & Boeger, 
1984 

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); Guidelli et 

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

 
Leporinus piau Brasil Sousa et al. (2023) 

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011) 
 

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

 
Megaleporinus piavussu Brasil Lehun et al. (2020) 

 
Schizodon borellii Brasil Lacerda et al. (2007); Takemoto 

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

Schizodon fasciatus Brasil Thatcher & Boeger (1984); 
 

Schizodon intermedius Brasil Narciso & Silva (2020) 
 

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

Leporinus fasciatus Brasil Oliveira et al. (2021b) 

 Ergasilidae gen. sp. Leporinus friderici Brasil Yamada et al. (2017); Lehun et 
al. (2020) 

  Leporinus lacustris Brasil Lehun et al. (2020) 

  Megaleporinus obtusidens Brasil Lehun et al. (2020) 

  Megaleporinus piavussu Brasil Lehun et al. (2020) 
 

Lernaea cyprinacea Linnaeus, 1758 Leporinus sp. Brasil Eiras et al. (2010b); 
 

Leporinus friderici Brasil Gabrielli and Orsi (2000) 
 

Megaleporinus elongatus Brasil Gabrielli and Orsi (2000) 
 

Megaleporinus macrocephalus Brasil Tavares-Dias et al. (1999); 
Tavares-Dias et al. (2001) 

 
Schizodon intermedius Brasil Gabrielli and Orsi (2000); Silva-

Souza et al. (2000) 
 

Schizodon nasutus Brasil Gabrielli and Orsi (2000) 
 

Lernaea devastatrix Boxshall, Montú & 
Schwarzbold, 1997 

Schizodon borellii Brasil Hasuike et al. (2023) 

 
Vaigamidae gen. sp. Leporinus friderici Brasil Guidelli et al. (2006); Takemoto 

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

 
Leporinus lacustris Brasil Guidelli et al. (2006); Takemoto 

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

 
Megaleporinus elongatus Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  
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Megaleporinus obtusidens Brasil Takemoto et al. (2009); Guidelli 

et al. (2011)  

Isopoda    
 

Excorallana berbicensis Boone, 1918 Leporinus affinis Brasil Vasconcelos et al. (2020) 
 

Braga fluviatilis Richardson, 1911 Leporinus friderici Brasil Oliveira et al. (2017a) 
 

Livoneca guianensis Van Name, 1925 Leporinus fasciatus Brasil e 
Guiana 

Van Name (1925); Oliveira & 
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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Apêndice 2: Lista de espécies dos parasitos de peixes da família Prochilodontidae 

Parasito Hospedeiro  Local Referencia  

Myxozoa 

 Henneguya caudalongula Adriano, Arana & 
Cordeiro, 2005 

Prochilodus lineatus Brasil Adriano et al. (2005); 
Campos et al. (2011) 

 Henneguya correai Müller, Figueredo, Atkinson, 
Bartholomew & Adriano, 2023 

Semaprochilodus insignis Brasil Müller et al. (2023) 

 Henneguya paranaensis Eiras, Pavanelli & 
Takemoto, 2004 

Prochilodus lineatus Brasil Eiras et al. (2004b); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Henneguya tietensis Vieira, Rangel, Tagliavini, 
Abdallah, Santos & Azevedo, 2021 

Prochilodus lineatus Brasil Vieira et al. (2021) 

 Henneguya sp. Prochilodus brevis Brasil Silva et al. (2023) 

  Prochilodus lineatus Brasil Pavanelli et al. (1998); 
Leite et al. (2018); Rocha 
et al. (2018) 

 Myxobolus curimatae Zatti, Naldoni, Silva, Maia 
& Adriano, 2015 

Prochilodus costatus Brasil Zatti et al. (2015) 

 Myxobolus franciscoi Eiras, Monteiro & Brasil-
Sato, 2010 

Prochilodus argenteus Brasil Eiras et al. (2010a); Eiras 
et al. (2010b) 

 Myxobolus iarakiensis Müller, Naldoni, Corrêa & 
Adriano, 2022 

Semaprochilodus insignis Brasil Müller et al. (2022) 

 Myxobolus insignis Eiras, Malta, Varela & 
Pavanelli, 2005 

Semaprochilodus insignis Brasil Eiras et al. (2005); 
Azevedo et al. (2012) 

 Myxobolus lomi Azevedo, Vieira, Vieira, Silva, 
Matos & Abdallah, 2014 

Prochilodus lineatus Brasil Azevedo et al. (2014); 
Leite et al. (2018) 

 Myxobolus maiai Müller, Naldoni, Corrêa & 
Adriano, 2022 

Semaprochilodus insignis Brasil Müller et al. (2022) 

 Myxobolus porofilus Adriano, Arana, Ceccarelli & 
Cordeiro, 2002 

Prochilodus lineatus Brasil Adriano et al. (2002); 
Campos et al. (2008); Zatti 
et al. (2016) 

 Myxobolus prochilodus Eiras, Zhang & Molnár, 
2014 

Prochilodus lineatus Brasil Eiras et al. (2014); Zatti et 
al. (2016) 

 Myxobolus sp. Prochilodus brevis Brasil Eiras et al. (2010b); 

 Prochilodus lineatus Brasil Campos et al. (2008); Leite 
et al. (2018); Rocha et al. 
(2018) 

 Prochilodus magdalenae Colômbia Vallejo & Pitalúa (2002) 

Monogenea 

 
Anacanthoroides mizellei Kritsky & Thatcher, 
1976 

Prochilodus reticulatus Colômbia Kritsky & Thatcher (1976) 

 Anacanthoroides sanctifrancisci Monteiro & 
Brasil-Sato, 2014 

Prochilodus argenteus Brasil Monteiro & Brasil-Sato 
(2014) 

 Anacanthoroides sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 
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 Apedunculata discoidea Cuglianna, Cordeiro & 
Luque, 2009 

Prochilodus argenteus Brasil Monteiro & Brasil-Sato 
(2014) 

 Prochilodus lineatus Brasil Cuglianna et al. (2009) 

 Prochilodus nigricans Peru Piña et al. (2017); Arévalo 
et al. (2018) 

 Demidospermus paravalenciennesi Gutiérrez & 
Suriano, 1992 

Prochilodus lineatus Brasil Leite et al. (2018) 

 Kritskyia boegeri Takemoto, Lizama & Pavanelli, 
2002 

Prochilodus lineatus Brasil Takemoto et al. (2002); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Leite et al. (2018); Lehun 
et al. (2020) 

 Pavanelliella sp. Prochilodus lineatus Brasil Dias et al. (2017); Leite et 
al. (2018) 

 Protorhinoxenus prochilodi Domingues & 
Boeger, 2002 

Prochilodus lineatus Brasil Domingues & Boeger 
(2002) 

 Rhinonastes pseudocapsaloideum Kritsky, 
Thatcher & Boeger, 1988 

Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Reis et al. (2017); Leite et 
al. (2018); Lehun et al. 
(2020) 

 Prochilodus nigricans Brasil e Peru Kritsky et al. (1988); 
Mathews et al. (2013) 

 Rhinoxenus curimbatae Domingues & Boeger, 
2005 

Prochilodus lineatus Brasil Thatcher (2006); Dias et 
al. (2017); Leite et al. 
(2018) 

 Rhinoxenus sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Tereancistrum curimba Lizama, Takemoto & 
Pavanelli, 2004 

Prochilodus brevis Brasil Falkenberg et al. (2024); 
Silva et al. (2023) 

 Prochilodus lineatus Brasil Lizama et al. (2004); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Chemes & Gervasoni 
(2013); Lehun et al. (2020) 

 Prochilodus nigricans Peru Piña et al. (2017); Arévalo 
et al. (2018) 

 Tereancistrum ornatum Kritsky, Thatcher & 
Kayton, 1980 

Prochilodus lineatus Brasil Dias et al. (2017); Leite et 
al. (2018) 

  Prochilodus reticulatus Colômbia Kritsky et al. (1980) 

 Tereancistrum pirassununguensis Cepeda, 
Ceccarelli & Luque, 2012 

Prochilodus brevis Brasil Silva et al. (2023) 

  Prochilodus lineatus Brasil Cepeda et al. (2012) 

 Tereancistrum takemotoi Leite, Pelegrini, 
Azevedo & Abdallah, 2020 

Prochilodus brevis Brasil Silva et al. (2023) 

 
 

Prochilodus lineatus Brasil Leite et al. (2020) 

 Tereancistrum toksonum Lizama, Takemoto & 
Pavanelli, 2004 

Prochilodus lineatus Brasil Lizama et al. (2004); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Chemes & Gervasoni 
(2013); Acosta et al. 
(2016); Dias et al. (2017); 



123 

 

 

Leite et al. (2018); Lehun 
et al. (2020) 

 Prochilodus nigricans Peru Piña et al. (2017); Arévalo 
et al. (2018) 

 Tereancistrum sp. Prochilodus brevis Brasil Falkenberg et al. (2024) 

  Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Leite et al. (2018); Lehun 
et al. (2020) 

 Trinibaculum altiparanae Abdallah, Azevedo & 
Silva, 2013 

Prochilodus lineatus Brasil Leite et al. (2018) 

 Ancyrocephalinae gen. sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Dactylogyridae gen. sp. Prochilodus lineatus Brasil Kohn et al. (1985); 
Ranzani-Paiva et al. 
(2000); Chemes & 
Gervasoni (2013) 

 Gyrodactylus gemini Ferraz, Shinn & 
Sommerville, 1994 

Semaprochilodus insignis Brasil Silva et al. (2011) 

 Semaprochilodus taeniurus Venezuela Ferraz et al. (1994) 

 Gyrodactylus sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Phanerothecium sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Gyrodactylidae gen. sp. Prochilodus lineatus Brasil Chemes & Gervasoni 
(2013) 

 Monogenea fan. gen. sp. Prochilodus lineatus Brasil Kohn et al. (2011)  

Digenea 

 Sanguinicola argentinensis Szidat, 1951 Prochilodus lineatus Argentina Szidat (1951)  

 Bellumcorpus sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Annelamphistoma sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Colocladorchis ventrastomis Thatcher, 1979 Prochilodus lineatus Brasil Lehun et al. (2020) 

 Prochilodus reticulatus Colômbia Thatcher (1979)  

 Colocladorchis sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Clinostomum marginatum Rudolphi, 1819 Semaprochilodus insignis Brasil Castelo (1983) 

 Austrodiplostomum compactum (Lutz, 1928) Prochilodus brevis Brasil Silva et al. (2023) 

 
 

Prochilodus lineatus Brasil Lehun et al. (2020) 

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

Prochilodus brevis Brasil Sousa et al. (2022); Silva 
et al. (2023) 

 Sphincterodiplostomum sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 



124 

 

 

 Tylodelphys sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Diplostomidae gen. sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Chalcinotrema salobrensis Freitas, 1947 Prochilodus reticulatus Colômbia Thatcher (1978)  

 Lecithobotrioides elongatus Thatcher, 1999 Prochilodus nigricans Brasil e Peru Thatcher (1999); Mathews 
et al. (2013) 

 Lecithobotrioides mediacanoensis Thatcher & 
Dossman M., 1974 

Prochilodus reticulatus Colômbia Thatcher & Dossman 
(1974) 

 Lecithobotrioides sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Megacoelium sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Saccocoelioides elongatus Szidat, 1954 Prochilodus lineatus Brasil, 
Colômbia e 
Argentina 

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

 Prochilodus reticulatus Colômbia Thatcher & Dossman 
(1975)  

 Saccocoelioides leporinodus Thatcher, 1978 Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Saccocoelioides magnorchis Thatcher, 1978 Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Saccocoelioides nanii Szidat, 1954 Prochilodus argenteus Brasil Monteiro et al. (2009); 
Monteiro & Brasil-Sato 
(2010); 

 Prochilodus lineatus Brasil e 
Argentina 

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

 Saccocoelioides saccodontis Thatcher, 1978 Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Saccocoelioides sp. Prochilodus lineatus Brasil Pavanelli et al. (1997); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Unicoelium prochilodorum Thatcher & Dossman, 
1975 

Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Leite et al. (2018); Lehun 
et al. (2020) 

 Prochilodus reticulatus Colômbia Thatcher & Dossman 
(1975) 

 Digenea gen. sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 



125 

 

 

Takemoto et al. (2009); 
Chemes & Gervasoni 
(2013); Leite et al. (2018) 

Cestoda 

 Valipora campylancristrota (Wedl, 1855) Prochilodus lineatus Brasil Pavanelli et al. (1997); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Valipora sp. Prochilodus argenteus Brasil Monteiro et al. (2009) 

 Onchoproteocephalidea gen. sp. Prochilodus lineatus Brasil Lehun et al. (2020) 

 Proteocephalidea gen. sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

Nematoda 
 

Contracaecum sp. Prochilodus lineatus Brasil Moravec et al. (1993); 
Vicente & Pinto (1999); 
Kohn et al. (2011); Leite et 
al. (2018); Lehun et al. 
(2020) 

 Anisakidae gen. sp. Prochilodus lineatus Brasil Pavanelli et al. (1997); 
Lehun et al. (2020) 

 Klossinemella iheringi (Travassos, Artigas & 
Pereira, 1928) 

Prochilodus lineatus Argentina Chemes et al. (2022) 

 Klossinemella sp. Prochilodus lineatus Brasil Reis et al. (2017) 

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

Prochilodus lineatus Brasil Luque et al. (2011); Leite 
et al. (2018) 

  Semaprochilodus insignis Brasil Silva et al. (2011) 

 Procamallanus (Spirocamallanus) sp. Prochilodus lineatus Brasil Kohn & Fernandes (1987)  

 Procamallanus sp. Prochilodus lineatus Brasil Kohn et al. (1985); Reis et 
al. (2017) 

 Spinitectus asperus Travassos, Artigas & Pereira, 
1928 

Prochilodus argenteus Brasil Monteiro et al. (2009) 

 Prochilodus lineatus Brasil e 
Argentina 

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

 Prochilodus reticulatus Colômbia e 
Argentina 

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

 Raphidascaris sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Nematoda fam. gen. sp. Prochilodus lineatus Brasil Kohn et al. (1985); Lehun 
et al. (2020) 

Acanthocephala 
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 Echinorhynchus gomesi Machado-Filho, 1948 Prochilodus nigricans Brasil Machado Filho (1948); 
Santos et al. (2008) 

 Gracilisentis variabilis (Diesing, 1856) Prochilodus lineatus Brasil Travassos & Kohn (1965); 
Santos et al. (2008) 

 Neoechinorhynchus curemai Noronha, 1973 Prochilodus lineatus Brasil Noronha (1973); Noronha 
(1984); Kohn et al. (1985); 
Kohn & Fernandes (1987); 
Pavanelli et al. (1997); 
Martins et al. (2000); 
Martins et al. (2001); 
Ranzani-Paiva et al. 
(2000); Kohn et al. (2003); 
Santos et al. (2005); 
Lizama et al. (2005); 
Lizama et al. (2006); 
Santos et al. (2008); 
Takemoto et al. (2009); 
Reia et al. (2017); Reis et 
al. (2017); Leite et al. 
(2018); Abdallah et al. 
(2019); Duarte et al. 
(2020); Lehun et al. (2020) 

  Prochilodus nigricans Brasil Arévalo et al. (2018); 
Virgilio et al. (2021) 

 Neoechinorhynchus prochilodorum Nickol & 
Thatcher, 1971 

Prochilodus argenteus Brasil Monteiro et al. (2009) 

  Prochilodus lineatus Brasil Lehun et al. (2020) 

  Prochilodus reticulatus Brasil e 
Colômbia 

Nickol & Thatcher (1971) 

 Neoechinorhynchus sp. Prochilodus brevis Brasil Falkenberg et al. (2024) 

 Quadrigyrus sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Santos et al. (2008); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

Mollusca 
 

Diplodon delodonta (Lamarck, 1819) Prochilodus lineatus Brasil Bonetto & Ezcurra (1963) 

 
Diplodon parallelipipedon (Lea, 1834) Prochilodus lineatus Brasil Bonetto & Ezcurra (1963) 

Hirudinea 
 

Euhirudinea gen. sp. Prochilodus lineatus Brasil Chemes & Gervasoni 
(2013) 

 Helobdella sp. Prochilodus lineatus Brasil Leite et al. (2018) 

 Placobdella maculata Weber, 1915 Prochilodus lineatus Brasil Reis et al. (2017) 

 Rhynchobdellida gen. sp. Prochilodus lineatus Brasil Lehun et al. (2020) 

 Hirudinea fam. gen. sp. Prochilodus argenteus Brasil Eiras et al. (2010b); 

 Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009) 

Copepoda 

 
Acusicola sp. Prochilodus lineatus Brasil Lehun et al. (2020) 

 Amplexibranchius bryconis Thatcher & Paredes, 
1985 

Prochilodus lineatus Brasil Leite et al. (2018) 
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 Amplexibranchius sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Brasergasilus jaraquensis Thatcher & Boeger, 
1983 

Prochilodus lineatus Brasil Luque et al. (2013b);  

 Semaprochilodus insignis Brasil Thatcher & Boeger (1983)  

 Brasergasilus sp. Prochilodus nigricans Brasil Arévalo et al. (2018) 

 Ergasilus jaraquensis Thatcher & Robertson B.A., 
1982 

Prochilodus lineatus Brasil Thatcher & Robertson 
(1982); Morey et al. 
(2015); Lehun et al. (2020) 

 Semaprochilodus insignis Brasil Thatcher & Robertson 
(1982) 

 Ergasilus urupaensis Malta, 1995 Prochilodus nigricans Brasil Malta (1993); Arévalo et 
al. (2018) 

 Ergasilus sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009) 

 Gamidactylus jaraquensis Thatcher & Boeger, 
1984 

Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Lacerda et al. (2007); 
Takemoto et al. (2009); 
Lacerda et al. (2017); 
Lehun et al. (2020) 

 Semaprochilodus insignis Brasil Thatcher & Boeger (1984) 

 Gamispatulus sp. Prochilodus lineatus Brasil Lizama et al. (2005); 
Lizama et al. (2006); 
Takemoto et al. (2009); 
Lehun et al. (2020) 

 Miracetyma etimaruya Malta, 1993 Prochilodus brevis Brasil Silva et al. (202) 

 Myracetyma sp. Prochilodus lineatus Brasil Reis et al. (2017); Arévalo 
et al. (2018); Lehun et al. 
(2020) 

 Rhinergasilus piranhus Boeger & Thatcher, 1988 Prochilodus nigricans Brasil Arévalo et al. (2018) 

 Rhinergasilus sp. Prochilodus lineatus Brasil Lehun et al. (2020) 

 Ergasilidae gen. sp. Prochilodus lineatus Brasil Ranzani-Paiva et 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 Colômbia Sarmiento & Rodríguez 
(2013) 

Branchiura 

 
Argulus chicomendesi Malta & Varella, 2000 Prochilodus nigricans Brasil Malta & Varella (2000); 

Arévalo et al. (2018) 

 Argulus multicolor Schuurmans Stekhoven J.H.Jr, 
1937 

Prochilodus nigricans Brasil Arévalo et al. (2018) 

 Argulus sp. Prochilodus nigricans Brasil Malta (1984);  

 Dolops bidentata (Bouvier, 1899) Prochilodus nigricans Brasil Malta (1984);  
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 Dolops geayi (Bouvier, 1897) Prochilodus lineatus Brasil Pavanelli et al. (1997); 
Lehun et al. (2020) 

 Dolops sp. Prochilodus lineatus Brasil Malta (1984); Lizama et al. 
(2005); Lizama et al. 
(2006); Takemoto et al. 
(2009);  

 
Argulidae gen. sp. Prochilodus lineatus Brasil Chemes & Gervasoni 

(2013) 
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