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RESUMO

As sucessivas interferéncias antrépicas, acarretam alteracdes do ambiente aquético
que impactam diretamente na diversidade de espécies tanto de parasitos, quanto de seus
hospedeiros. Neste contexto, os parasitos se apresentam como componentes significativos
nos sistemas bioldgicos, sendo importantes agentes que regulam a abundancia e a distribui¢do
de espécies e populacdes hospedeiras. Nesse sentido, objetivou-se com o estudo caracterizar
a fauna parasitdria associada as principais espécies de peixes de importancia econdmica
comercializadas em Sdo Luis, estado do Maranhdo através de estudos de caracterizagao
morfoldgica e andlise dos descritores parasitoldgicos para as diferentes espécies de helmintos
encontrados. Os hospedeiros foram obtidos no mercado do peixe, na feira da Cidade Operaria
e diretamente de pescadores artesanais na Laguna da Jansen na Ilha de Sao Luis, e em uma
piscicultura situada no municipio de Matinha. Logo apds a aquisi¢do, os peixes foram
acondicionados em caixas térmicas e transportados para o Laboratério do Niucleo de estudos
Morfofisiolégicos Avancados - NEMO, Universidade Estadual do Maranhao (UEMA), onde
foram realizadas a identificacdo, biometria, necropsia e coleta dos parasitos. Foram
adquiridos e analisados 236 hospedeiros, pertencentes a 35 diferentes espécies distribuidos
entre as ordens Elopiformes, Perciformes, Mugiliformes, Siluriformes, Batrachoidiformes e
Characiformes. As branquias foram removidas e colocadas em frascos contendo dgua quente
(c. 65°C) e em seguida foram agitadas vigorosamente para destacar os parasitos dos
filamentos branquiais. Logo apds, adicionou-se etanol absoluto até atingir a concentragao
aproximada de 70%, procedendo a fixacdo dos parasitos. Para estudo de endoparasitos, os
orgaos internos foram individualizados e abertos com tesoura de ponta fina e acondicionados
em fracos com etanol 70%. Esses frascos foram encaminhados ao Laboratério de Helmintos
Parasitos de Peixes, Instituto Oswaldo Cruz, FIOCRUZ, onde foram realizadas a coleta e
identificacdo dos helmintos. Os parasitos foram processados de acordo com metodologia
especifica para cada grupo. Alguns exemplares de monogenoideos foram montados em meio
Hoyer para estudo das partes esclerotizadas; outros foram corados com tricromico de Gomori
para estudo dos 6rgdos internos. Os nematdides foram clarificados com lactofenol ou
glicerina para exame em microscopio de luz. Cestoda e Digenea foram corados com carmim
alcoodlico de Langeron, desidratados em série crescente de etanol, clarificados em 6leo de
cravo e montados em bdlsamo do Canadd. Do total de peixes examinados, 229 estavam
parasitados por pelo menos uma espécie de parasito, sendo coletado um total de 2.221
helmintos, dos quais 1.924 Monogenoidea pertencentes a Ameloblastella formatrium,
Anacanthorus simpliciphallus, Chauhanellus hamatopeduncularoideum, Chauhanellus
neotropicalis, C. susamlimae, Cosmetocleithrum akuanduba, C. bifurcum, C. brachylecis, C.
leandroi, C. ludovicense, C. undulatum, C. gussevi, Diplectanocotyla megalops,
Hamatopeduncularia bagre, H. cangatae, Metacamopia oligoplites, Mymarothecium sp.,
Probursata brasiliensis, Pseudomazocraes sulamericana, P. seleni, Pseudorhabdosynochus
americanos, Rhabdosynochus hudsoni, R. rhabdosynochus, Rhamnocercus microps; 67
espécimes de Digenea: Brachyphallus parvus, Brachyphallus sp., Manteria brachyderus,
Prosorhynchus sp., Stephanostomum sp., Torticaecum (Didymozoidae), Tubulovesicula
lindberghi; 4 espécimes de Aspidogastrea: Lobatostoma ringens; 23 espécimes de Cestoda:
Callitetrarhynchus gracilis e 203 Nematoda: Anisakidae gen. sp., Ascarophis sp.,
Capillaridae gen sp., Contracaecum sp., Cucullanus sp., Hysterothylacium fortalezae,
Hysterothylacium sp. e Raphidascaris sp. No presente estudo é apresentada uma lista com
todos os helmintos encontrados, incluindo hospedeiro e localidade tipo, prévios na América
do Sul, referéncias e novos registros de hospedeiros e de distribui¢do geografica.

PALAVRAS-CHAVE: Taxonomia morfolégica, Maranhdo, Ictioparasitologia,
biodiversidade.



ABSTRACT

The aquatic environment has been suffering successive anthropogenic interference,
leading to changes in the environment that directly impact the diversity of species of
both parasites and their hosts. In this context, helminths present themselves as
significant components within biological systems, being important agents that regulate
the abundance and distribution of species and host populations. This investigation
aimed to characterize the parasitic fauna associated with the main species of fish of
economic importance sold on the island of Sdo Luis — MA, through morphological
characterization studies and analysis of parasitological descriptors for the different
species of helminths found. The hosts were obtained at the fish market, at the Cidade
Operdria fair and directly from artisanal fishermen in Laguna da Jansen on Sao Luis
Island, and in a fish, farm located in the municipality of Matinha, state of Maranhao.
Soon after acquisition, the fish were placed in thermal boxes and transported to the
“Laboratério do Niucleo de estudos Morfofisiologicos Avancados - NEMO,
Universidade Estadual do Maranhdao (UEMA)”, where identification, biometry,
necropsy, and parasite collection were carried out. 236 hosts were acquired and
analyzed, belonging to 35 different species distributed among the orders Elopiformes,
Perciformes, Mugiliformes, Siluriformes, Batrachoidiformes and Characiformes. The
gills were removed and placed in flasks containing hot water (c. 65°C) and then shaken
vigorously to detach the parasites from the gill filaments. Soon after, absolute ethanol
was added until reaching a concentration of approximately 70%, followed by fixation.
To study endoparasites, the internal organs were individualized and opened with fine-
tipped scissors and placed in containers filled with 70% ethanol. These vials were sent
to the "Laboratério de Helmintos Parasitos de Peixes, Instituto Oswaldo Cruz,
FIOCRUZ", where the helminths were collected and identified. The parasites were
processed according to a specific methodology for each group. Some monogenoid
specimens were mounted in Hoyer's medium to study the sclerotized parts; others were
stained with Gomori trichrome to study internal organs. Nematodes were cleared with
lactophenol or glycerin for examination under a light microscope. Cestoda and Digenea
were stained with Langeron's alcoholic carmine, dehydrated in an ethanol series,
clarified in clove oil, and mounted in Canada balsam. Of the total fish examined, 229
were parasitized by at least one species of parasite, with a total of 2,221 helminths being
collected, of which 1,924 Monogenoidea belonging to the a Ameloblastella formatrium,
Anacanthorus simpliciphallus, Chauhanellus hamatopeduncularoideum, Chauhanellus
neotropicalis, C. susamlimae, Cosmetocleithrum akuanduba, C. bifurcum, C. brachylecis,
C. leandroi, C. ludovicense, C. undulatum, C. gussevi, Diplectanocotyla megalops,
Hamatopeduncularia bagre, H. cangatae, Metacamopia oligoplites, Mymarothecium sp.,
Probursata brasiliensis, Pseudomazocraes sulamericana, P. seleni,
Pseudorhabdosynochus americanos, Rhabdosynochus hudsoni, R. rhabdosynochus,
Rhamnocercus microps; 67 Digenea: Brachyphallus parvus, Brachyphallus sp., Manteria
brachyderus, Prosorhynchus sp., Stephanostomum sp., Torticaecum (Didymozoidae),
Tubulovesicula lindberghi; 4 Aspidogastrea:  Lobatostoma ringens; 23 Cestoda:
Callitetrarhynchus gracilis and 203 Nematoda: Anisakidae gen. sp., Ascarophis sp.,
Capillaridae gen sp., Contracaecum sp., Cucullanus sp., Hysterothylacium fortalezae,
Hysterothylacium sp. e Raphidascaris sp. In the present study, a list of all helminths found
is presented, including host and type locality, previous records in South America,
references and new records of hosts and geographic distribution.

KEY WORDS: Morphological taxonomy, Maranhdo, Ichthyoparasitology,
biodiversity



LISTA DE FIGURAS

Figura 1. Megalops atlanticus, (Valenciennes, 1847)..............ccooiiiiiiiiiin... 19
Figura 2. Elops saurus (Linnaeus, 1766) ..., 20
Figura 3. Centropomus undecimalis (Bloch, 1792).........ccccoiiiiiiiiiiiiiinn... 21
Figura 4. Diapterus auratus (Ranzani, 1842).............c.ooiiiiiiiiiiiiiii 22
Figura 5. Genyatremus luteus (Bloch, 1790)........ccooiiiiiiiiiniiiiiiieieeeee 22
Figura 6. Conodon nobilis (Linnaeus, 1758).........cccoiiiiiiiiiiiiiiiiiiiiieenn, 23
Figura 7. Mugil curema Valenciennes, 1836.............ccooiiiiiiiiiiiiiiiiiinnnnnn. 23
Figura 8. Scomberomorus brasiliensis Collette, Russo & Zavala-Camin,1978...... 24
Figura 9. Pangasianodon hypophthalmus (Sauvage, 1878)............cccoiiiiiiiii. 25
Figura 10. Oreochromis niloticus (Linnaeus, 1758).......ccccccevviiiriieiniiiennieernieeene 26
Figura 11. Macrodon ancylodon (Bloch & Schneider, 1801).......................... 26
Figura 12. Nebris microps Cuvier, 1830..........ccoiiiiiiiiiiiiiiiiiiiiiiiien, 27
Figura 13. Micropogonias furnieri (Desmarest, 1823).............ccoiiiiiiiiiiinn... 28
Figura 14. Cynoscion microlepidotus (Cuvier, 1830)...........cceviiiiiiiiiiiinnnnnn. 28
Figura 15. Oligoplites saurus (Bloch & Schneider, 1801).................ccoil. 29
Figura 16. Bagre bagre (Linnaeus, 1766)............c.cocoiiiiiiiiiiiiiiiiiiiinenn, 30
Figura 17. Sciades proops (Valenciennes, 1840)..............cooiiiiiiiiiiiiiii.. 30
Figura 18. Amphiarius rugispinis (Valenciennes, 1840).............c...coociiiiiinn. 31
Figura 19. Aspistor quadriscutis (Valenciennes, 1840)...............cociiii. 31
Figura 20. Lutjanus synagris (Linnaeus, 1758)........ccoooiiiiiiiiiiiiiiiiiin... 32
Figura 21. Trachinotus carolinus (Linnaeus, 1766)...............coociiiiiiiiinnn.. 33
Figura 22. Selene setapinnis (Mitchill, 1815)...........cooiiiiiiiiiiiiiiii, 34
Figura 23. Selene vomer (Linnaeus, 1758)........cooiiiiiiiiiiiiiiiiiiii i, 34
Figura 24. Batrachoides surinamensis (Bloch & Schneider, 1801).................... 35
Figura 25.Platydoras brachylecis Piorski, Garavello, Arce H & Sabaj Pérez 2008 36
Figura 26. Hassar affinis (Steindachner, 1881)...............cooiiiiiiiiiiin, 36
Figura 27. Patinga (Piaractus mesopotamicus X Piaractus brachypomus).......... 37
Figura 28. Callichthys callichthys (Linnaeus, 1758).........ccccoiiiiiiiiiininnnnn... 38
Figura 29. Brycon insignis Steindachner, 1877............ccooiiiiiiiiiiiiiiiiinn.. 38
Figura 30. Geophagus brasiliensis (Quoy & Gaimard, 1824).......................... 39
Figura 31. Lobotes surinamensis (Bloch, 1790).............ccooiiiiiiiiiiiiiiiinnnnn 40

Figura 32. Cichlasoma bimaculatum (Linnaeus, 1758).............ccoviiiiinnn. 40



Figura 33. Trachelyopterus galeatus (Linnaeus, 1766).................c.cccovvvinnnn.n.
Figura 34. Epinepheliss SP.......oouueiuei i

Figura 35. Localizac¢do dos pontos de coleta em Sao Luis — MA.



SUMARIO

CAPITULO I — CONSIDERACOES GERALIS........ouuiiiiiie e, 16
LINTRODUGCGAO. ... 17
2.REVISAO DE LITERATURA . ...t e 19
2.1 PANORAMA DA PESCA MUNDIAL. ... e, 19
2.2 HOSPEDEIROS ESTUDADOS . ... e e, 20
2.2.1 Familia MeZalOPIdac. . ...cc.eeieiiiiiiiiiiiieeeite ettt ettt et e st esbee e 20
2.2.1.1. Megalops atlanticus (Valenciennes, 1847) .....cccccoviieriuieeiiiieeiieeeieeciee et esveeeveeeeeee e 20
2.2.2 Familia BIOPIAQE. .....cccuuiiiiiiiiiiie ettt et ettt st e st e st e e sabee e 21
2.2.2.1 Elops saurus LINNACUS, 17600 .........c.ccocouiieeiiiieiiieeiieeecieeeeiteesieeesveeesiaeeesaeessaeessneesneeeens 21
2.2.4 FamMilia GeITEIAAC. ........uvviieieeiiieeeeciiee e ettt e e et e e et e e e e e ate e e e estaaeeeeeabaeeaasssseeeeessseeeaannns 22
2.2.4.1 Diapterus auratus Ranzani, 1842 ...........coououiiiioiiiiie ettt esree e svaee s seaeee e 23
2.2.5 Familia HaemUIId@e...........uvviiiiiiiiiecieee ettt et are e e e e e e e e anaeas 23
2.2.5.1 Genyatremus luteus (BlOCh, 1790)......ccccuiiiiiiiiiiieiiee et esaaee e 24
2.2.5.2 Conodon nobilis (LINNAEGUS, 1758).....cccciciiiiiiiiiiieiiee et eeeeeirree e e e eeeeetrreeeeeee e 24
2.2.6 FamMilia MUGIIIAAC. ....cccuviiieeiiiie ettt e et e e e st e e e e setaeee e ensaeeeeennsaeeeens 24
2.2.6.1. Mugil curema Valenciennes, 1836 ..........ccceevuiiiriiieniieeiiee et eieeeeiteesieeesieeesreeesree e 24
2.2.7 Familia Scombridae Rafinesque, 1815.....c.c.coiiiiiiiiiiieeeeee e 25
2.2.7.1 Scomberomorus brasiliensis Collette, Russo & Zavala-Camin, 1978............ccceceevvvveeeeennn. 25
2.2.8 Familia Pangasiidae..........ccoouvieiiiiuiiieieiiiieeeciiee e eettee et e e et e e et e e e e aae e e s s nbaeesennneeeennnne 26
2.2.8.1 Pangasianodon hypophthalmus (Sauvage, 1878)......cccceiviiiiiriiiieiiieeieeeieeeee et 26
2.2.9 Familia CiChIIdaC.........ccooiiiiiiiiiiei ettt e et e e e e e e e e araraeeaaeeens 26
2.2.9.1 Oreochromis niloticus (LINNAGUS, 1758)......ccuviirreiiiiiiiieieeeeee e 27
2.2.10 Familia SCIACNIAAC...........uvvviiieiiiiieiiiiiiieee ettt e e ettt e e e e e e e e tbrre e e e e e e e eenrrraeeeaaeeens 27
2.2.10.1 Macrodon ancylodon (Bloch & Schneider, 1801)........cccoevvviiiiiiiniiieiiieeieeeee e 27
2.2.10.2 Nebris microps Cuvier, 1830........couiiiiiiiiiiiiieiieeeteete ettt s 28
2.2.10.3 Micropogonias furnieri (Desmarest, 1823).......c.ccovuiieriieriiieeiieeieeeiee et 29
2.2.10.4 Cynoscion microlepidotus (Cuvier, 1830)........ccouiiiiiriiiiii i 29
2.2.11 Familia Carangidac............coocueiiiiiriiriienieeiieeee ettt 30
2.2.11.1 Oligoplites saurus (Bloch & Schneider, 1801 )........ccccuviviiiiiriiieeiieeiieeieeeee e 30
2.2.12 FamMIlia ATTIAAC. .....coiii ittt e e et e e e e e e ettt e e e e e e e e e eeenaaaaareeaaeens 30
2.2.12.1 Bagre bagre (LINNAEUS, 17600).........ccccuiiiiiiiieiiieeieieeiee et eeieeesreeseiree st esiaeesaeeesaaeeeas 30
2.2.12.2 Sciades proops (Valenciennes, 1840).........ccoiviiiiiiiiiiiiiiiiieeieeeeeeceee e 31
2.2.12.3 Amphiarius rugispinis (Valenciennes, 1840) ........cccoeviiiiiiiiiiiiieniiieeee e 31
2.2.12.4 Aspistor quadriscutis (Valenciennes, 1840)..........coocuiieriiieiniieeiiiieeieeeiieeeee e 32
2.2.13 Familia Lufjanidae ...........coceovieriiiiiiiniieeeeeeeee ettt 33
2.2.13.1 Lutjanus synagris (Linnaeus, 1758) ....cccieiiiieiiiieiieeieeeee ettt et 34
2.2.14 Familia Carangidae .........c.coocveeiueeriieiiienieeieeeee ettt ettt et et en 35
2.2.14.1 Trachinotus carolinus (LINNAEUS, 1760).........cocceiiiiiiiiririiiiieiiiieiiiieeeeeeeeeeeeiiieeeeeeeeeeenans 35
2.2.14.2 Selene setapinnis (MAtChill, 1815).....ccoiuiiiiiiiiiiiiiiii e 35
2.2.14.3 Selene vomer (LINNAEUS, 1758).....cccciiiiiiiiieiiiei ettt eeeesaaree e e e e eenaas 35

2.2.15 Familia BatraChOIdIAAE .......ccovvuummmeeeeeeeeeeeeeeeee e e ettt e e e e e e e v eeaaeeaeseeesereeananas 36



2.2.15.1 Batrachoides surinamensis (Bloch & Schneider, 1801)......cccccvvvviiiiiiiiiiiiiiieiiieiiiiinns 36

2.2.16 Familia doradidae ..........coceeviiiiiiniiiiiiieeeeeeeee ettt 36
2.2.16.1 Platydoras brachylecis Piorski, Garavello, Arce H & Sabaj Pérez 2008....................... 37
2.2.16.2 Hassar affinis (Steindachner, 188 1)........cccciiiieiiiiiiieiiiee e e 37
2.2.17 Familia Serrasalmidae..........ccceeecueeeiiiieiiiieeiiieesieeeiteeeeeesieeeereeesaeeessaeeesnseeesseesnaeeennneas 38
2.2.17.1 Patinga (Piaractus mesopotamicus X Piaractus brachypomus)..........ccccceeeveeveveeernueennne. 38
2.2.18 Familia Callichthyidae...........ceeeriiiiiiieiiiieeeiie ettt e e e e e e e es 38
2.2.18.1 Callichthys callichthys (Linnaeus, 1758)......cc.uuiiiiiiiiieeiiiiieeeeiieeeeereeeeeereee e eevvee e 39
2.2.19 Familia BryCONIAAC. .....cc.ceeiuiiiiiiiiiiiiieiteeee ettt sttt e be e 39
2.2.19.1 Brycon insignis Steindachner, 1877..........cccccviiiiiiiiiieieiiiie et e e 39
2.2.20 Familia CiChIIAQAC .......ccccueieiiiieiiieeiee ettt et et e et e e st e e s bee e asaeessaeensnee s 40
2.2.20.1 Geophagus brasiliensis (Quoy & Gaimard, 1824).........cccovuiiiiiiiiiiiiiiiieiieeeiee e 40
2.2.20.2 Cichlasoma bimaculatum (Linnaeus, 1758)......c.c..oeieiiiiiiieiiiiee e 40
2.2.21 Familia LODOLIAAC .......oeeeiiiiiieeeiiiee ettt e e et e e e ebae e e et e e e ennaeee s 41
2.2.21.1 Lobotes surinamensis (BIoCh, 1790)...........oooiiiiiiiiiiiiieiieee e 41
2.2.22 Familia AUChENIPLEIIAAC. ......cceiiiiiieieiiiieeeeiiieee e eeiite e et ee e et e e e et e e e sabeeeeesaaeeesennaeeeennns 42
2.22.1 Trachelyopterus galeatus (LINNaeus, 1760).........cccouiiriiiiiiiiiniiieniieenieeeiee et 42
2.2.23 Familia Serranidae..........ccceeeieiiiieeeiiiiiieeeiiiee e eettee e et e e et e e s e stte e e e e abeeeeeeabaeesenaaeeeennnne 42
2.2.23.1 EPINEPRCIUS SP..ueveeeneiieeieeeeeeee ettt ettt ettt e st e e e e nbeeennns 42
3 Parasitos de peixes como indicadores de qualidade ambiental.............cccccccooviiiiniiiiniinieinnee. 43
4 Parasitos em peixes de potencial ZOONGLICO ......covuuieeriieeiiieeiieeeiie et esiteeriee et e s e sireesaee e 44
5 Estudo de helmintos parasitos de peixes N0 Maranh@o...........ccocceeeviieeniiennieeniieeniie e 46
6 OBIETIVOS......cooiiiiiiiiiiiiiiii s 49
7T MATERIAL E METODOS. ... ..ottt ettt e sbt e st sbeesaneens 50
7.3 Coleta, identificac@o € NECropsia dOS PEIXES ...cc.eeruierurirrieeriieeiieniieeiee ettt e s e e s 51
8 Coleta, fixacdo e montagem dos parasitos para microscopia de luz............cccoeeveeeiienicniieennene. 51
8.1 MONOZENOTACA. ......eeeeeiiieiiieeeiiie et etee et e ettt e ettt e et e e e te e e et eesabeeesaseeenasaeennseessseeennseesnsseesnsees 51
8.2 8 ENAOPATASIIOS. ....eeeitiiiiieiiieeieteteeste ettt ettt ettt ettt e st e s et esan e et sane e eeseneenees 52
8.3 Identificagcdo Taxonomica e Determinagao dos Parasitos.........ccccueeevvveeevieeeiiieeeiie e, 52
8.4 INAICES PArASILATION. ... .....oveveeveeeee e eee e es s ne e eseesaesas s 52
8.5 Obten¢do dos Desenhos € Morfometria dos Parasitos.........c.cooveecueerieriieenieeiieneeneeneeeeeee. 52
8.6 Tombamento dOs PArASIIOS. .........c.cviiiuiiiiiiiiiii s 52
REFERENCIAS ...ttt ettt ettt ettt et e st e nbee st s 53
CAPITULO II - Artigo publicado na revista Parasite............ccocveeiiiiiniiiiniiiinieiceeee e 69
CAPITULO III — Artigo publicado na revista Brasileira de Parasitologia Veterindria.................... 85

CAPITULO IV — Artigo a ser submetido na Revista Brasileira de Parasitologia Veterinaria........... 96



CAPITULO I - CONSIDERACOES GERAIS




1 INTRODUCAO

O Regulamento da Inspe¢do Industrial e Sanitdria de Produtos de Origem Animal
(RIISPOA) define “pescado” como todo animal que ¢ encontrado em agua doce ou
salgada utilizado na alimenta¢dao humana entre peixes, moluscos, quelonios, anfibios e

mamiferos (Brasil, 2020).

O Brasil esta entre os principais produtores de peixes, ocupando a 13? colocacao
do ranking mundial (CONAB, 2022). Dados recentes revelam que a aquicultura tem se
sobressaido sobre a pesca, com crescimento entre 2010 a 2018 de 4,94% ao ano, enquanto

a pesca teve um decréscimo de -1,18% ao ano (FAO, 2020).

Contudo, a contribui¢do aquicola do Brasil no cendrio mundial é considerada
baixa, com a pesca marinha estagnada e a pesca continental artesanal praticada somente
para o sustento das familias (Ximenes, 2021), ndo havendo informacdes atualizadas sobre
a atividade no pais, uma vez que o dltimo boletim estatistico de pesca continental foi
publicado em 2011, época em que o Ministério da Pesca e Aquicultura (MPA) ficou

inativo (Ximenes, 2021).

Recentemente a organizacido nio governamental (Oceana) realizou uma auditoria
da pesca brasileira com dados divulgados em 2021, constatando que dos 118 principais
estoques pesqueiros mapeados do pais, apenas sete possuem dados atualizados, o que
corresponde a 6% do total explorado comercialmente. Estima-se que a captura de pescado
através da pesca extrativa marinha, estd em torno de 500 mil toneladas anuais. Entretanto,
essas informacgdes estatisticas sd@o imprecisas, justamente pela indisponibilidade de

informacdes atualizadas (Dias et al. 2022).

Em 2021, o Maranhdo ocupou a 3% posicao entre os maiores produtores de peixes
nativos e a 6 posicdo entre os produtores de peixes de cultivo do Brasil, e em 2022
ocupou a 2 posi¢do sendo produzidos pela piscicultura maranhense 50.300 toneladas de
peixes como tambatinga, tambaqui, curimata, piau, matrinxa, tilipia e panga. O municipio

com maior produgdo foi o de Igarapé do Meio (Peixe BR, 2023).

Com a segunda maior costa litoranea do Brasil, o estado do Maranhdo oferece
condi¢cdes favordveis para a pesca devido as suas caracteristicas ambientais. O
significativo aporte de matéria organica proveniente de seus numerosos rios e extensas

areas de manguezal, propicia o desenvolvimento de diversas de espécies marinhas, que
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sao explorados predominantemente por pescarias artesanais (Silva et al., 2021), onde no
estado, a quantidade de pescadores artesanais em 2021 era de 173.624 profissionais

registrados (Conab, 2022).

Santana (2019) catalogou as principais espécies capturadas e comercializadas no
litoral maranhense, distribuidas em 19 familias e 42 géneros. Dentre as familias
catalogadas, as mais representativas em numeros de espécies foram Sciaenidae,

Carangidae e Ariidae.

A ilha de Sao Luis, no estado do Maranhao, insere-se neste contexto, como 0
principal mercado consumidor de pescado capturado no litoral maranhense, constituindo
uma complexa rede de comercializagdo, que inclui mercados publicos, feiras livres,
peixarias e supermercados, que distribuem e comercializam o pescado no municipio
(Brugger et al., 2010). Apesar da grande producdo aquicola e grande diversidade de
peixes capturados no litoral, as industrias de beneficiamento de pescado sdo inexistentes
no estado e fatores como a falta de fiscalizagdo deixam o mercado sujeito a problemas

sanitdrios (Peixe BR, 2022).

Por pertencerem ao grupo dos animais mais antigos da terra, os peixes Sao 0s
animais que possuem uma fauna parasitaria extensa, distribuida pelos principais grupos
taxonOmicos, sendo superior a qualquer outro grupo de animal vertebrado (Acosta et al.,
2016). Dessa forma, o parasitismo em pescado apresenta considerdvel importancia, ndo
sO para o conhecimento da diversidade da helmintofauna, mas também, para o estudo de

agentes zoondticos em espécies com potencial para comercializacao (Ferraz et al., 2014).

Cardia e Bresciani (2012) destacam a importancia do conhecimento da fauna
parasitaria de peixes por profissionais envolvidos com a produgado, inspe¢ao, pesquisa e
comercializacdo de pescado, os quais tém a responsabilidade de assegurar aos

consumidores, produtos de qualidade, in6cuos a saide humana.

Deve-se ter em mente, que parasitos ndo sdo apenas componentes importantes em
um ecossistema, ja que eles constituem uma grande parte da biodiversidade da Terra
(Poulin & Morand, 2004). Apesar disso, a pesquisa da biodiversidade parasitaria global
estd longe de ser totalmente compreendida, fato este, que deixa grandes lacunas na
compreensdo da diversidade e distribuicdo dos parasitos entre 0s ecossistemas € seus

hospedeiros (Poulin 2014; Okamura et al., 2018).

18



Sendo assim, estudos sobre parasitismo em peixes trazem informagdes
importantes sobre o ambiente no qual eles habitam, além de informagdes a respeito da

dinamica dos peixes parasitados em ambiente natural (Alves et al., 2019).

Nesse contexto, este estudo contribui com dados epidemioldgicos sobre o
parasitismo em peixes. Ele identifica, com base na morfologia e morfometria, as espécies
de parasitos encontradas, gerando informacdes que subsidiardo acdes de vigilancia

sanitdria para o consumo de pescado na regio.
A pesquisa foi estruturada em quatro capitulos:
Capitulo I — Introdugdo, revisao de literatura, material e métodos e objetivos.

Capitulo II: “Dactylogyrids (Platyhelminthes, Monogenoidea) from the gill
lamellae of doradids (Siluriformes) with description of four new species of
Cosmetocleithrum and new geographical distribution for known species from the
Neotropical Region, Brazil.” Publicado na revista Parasite com fator de impacto 2.9 e

classificacdo A3 na drea de Biodiversidade do Qualis Capes.

Capitulo III: “Two new species of Anacanthorus (Monogenoidea,
Dactylogyridae) parasitizing serrasalmid fish in Brazil, aceito para publica¢do na Revista
Brasileira de Parasitologia Veterindria com fator de impacto 1.3 e classificagdo A2 na

area de Biodiversidade do Qualis Capes.

Capitulo IV: “Diversidade de helmintos parasitos de peixes de importancia
econdmica comercializados nos municipios de Sdo Luis e Matinha, estado do Maranhao,
Brasil”, que serd submetido a Revista Brasileira de Parasitologia Veterindria com fator de
impacto 1.3 e classificagdo A2 na drea de Biodiversidade do Qualis Capes.

2 REVISAO DE LITERATURA
2.1 Panorama da pesca e aquicultura mundial

Os dados de pesca mundial mais recentes foram divulgados pela FAO (2020)
sobre o estado mundial da pesca e aquicultura. De acordo com o relatério, a pesca
estabeleceu um novo recorde: 96,4 milhdes de toneladas, sendo que somente a pesca em
dguas interiores alcangou 12 milhdes de toneladas, um marco histérico. Na aquicultura
foram 82,1 milhdes de toneladas, sendo 51,3 milhdes em dguas interiores e 30,8 milhdes

da pesca marinha (FAO, 2020).
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Os maiores dados de producdo pesqueira e aquicola sdo da China com 57,9% da
producdo mundial correspondente a aquicultura e 15% na pesca. Em comparacdo aos
continentes a China tem produg¢do superior a todos os demais continentes juntos. Logo
depois, na pesca, estdo Indonésia, Peru, India, Rissia, Estados Unidos e Vietnd. Na
aquicultura, seguindo o gigante asidtico estdo India, Indonésia, Vietnd, Bangladesh,
Egito, Noruega e Chile (FAO, 2020). De acordo com o relatério, o Brasil ndo fornece
dados oficiais desde 2014, uma vez que sdo necessdrios questiondrios a cada dois anos
para o fornecimento de informacgdes, consequentemente, os dados apresentados pela
Organizacdo das Nacdes Unidas para a Alimentagdo e a Agricultura (FAO) sdo apenas
estimativas. Constitui um fator preocupante, pois paises banhados pelo atlantico sudoeste

estdo em condicao de sobrepesca (Filho, 2020).

A sobrepesca é relacionada com politicas publicas inadequadas e com a demanda
mundial por alimentos sem observar a conservacao dos estoques pesqueiros, mesmo que
as produgdes de pescado estejam com bons indices de produgdo capazes de suprir a
demanda mundial, os estoques pesqueiros t€ém sofrido com constante fendmenos naturais
como El nifio e com a sobrepesca fazendo com que aumente o esfor¢co de pesca

conduzindo ao declinio da populacdo de diversas espécies de peixes (Silva, 2017).
2.2 Hospedeiros estudados
2.2.1 Familia Megalopidae

2.2.1.1. Megalops atlanticus (Valenciennes, 1847)

Figura 1 - Megalops atlanticus. Coletado na Laguna da Jansen.

Fonte: Santana et al. (2019).
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E um peixe de corpo longo, comprimido, as escamas sio do tipo cicloide,
aproximadamente 40-48 escamas na regido da linha lateral; barbatana dorsal com 13-16
raios, sendo este ultimo de forma longa de filamento; barbatana anal com 22-25 raios;
barbatana caudal bifurcada e 50-53 vértebras (Santana et al., 2019). E uma espécie
predadora e se alimenta principalmente de sardinhas, anchovas, peixes mugilideos,
ciclideos, centropomideos e caranguejos (Passos, 2021). A bexiga natatéria, ligada ao
esofago, pode ser preenchida diretamente com ar e permite que os peixes vivam em aguas
pobres em oxigénio. Possui alta fecundidade, estima-se que uma fémea de 203 cm

produza mais de 12 milhdes de ovos (Garcia; Solano, 1995).
2.2.2 Familia Elopidae

2.2.2.1 Elops saurus Linnaeus, 1766

Figura 2 - Exemplar de Elops saurus. Coletado na Laguna da Jansen

Fonte: Santana et al., (2019).

Conhecida popularmente como “Ubarana” ¢ um peixe de escamas. Tem o formato

do corpo longo e fusiforme; possui de 100 a 115 escamas na regido da linha lateral; tem
de 21 a 25 raios; desprovido de dentes, conta com lixas na parte superior e inferior da
boca; tem coloracdo prateada nas laterais; a regido ventral, flancos e nadadeiras sdo de
cor amarelada; a barbatana anal possui de 14 a 17 raios e a barbatana caudal € bifurcada.

A dieta alimentar inclui peixes pequenos e crustidceos (Santana et al., 2019).
2.2.3 Familia Centropomidae

2.2.3.1 Centropomus undecimalis Bloch, 1792
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Figura 3 - Centropomus undecimalis. Coletado na Laguna da Jansen - MA

Fonte: Santana et al. (2019).

Esta espécie € conhecida popularmente no Maranhdo e na maioria dos estados
brasileiros pelo nome robalo ou camurim. Possui corpo longo, geralmente curto e
comprimido; a linha lateral segue até a margem posterior da barbatana caudal; ramo
inferior do primeiro arco branquial com 7-8 rakers; 67-78 escalas de séries laterais entre
a base peitoral e a base da nadadeira caudal; terceiro espinho da nadadeira dorsal anterior
mais alto que o quarto quando ereto; segundo espinho da nadadeira anal ndo maior que o
terceiro; barbatana caudal bifurcada (Santana et al., 2019). Trata- se de uma espécie de
importancia comercial devido a qualidade atribuida a carne, o valor em kg da espécie
geralmente € elevado e por isso € considerado um peixe nobre. Ocorre em todo territorio
brasileiro e a reprodugdo € realizada em ambiente estuarino geralmente lagoas. Sao
considerados peixes com alta rusticidade devido a capacidade osmorregulatéria; sao
eurihalinos ocorrendo em ambiente marinhos, estuarinos e de d4gua doce. Sdo carnivoros
e oportunistas, alimentam-se preferencialmente de outros peixes e crusticeos (Mendonga,

2004).
2.2.4 Familia Gerreidae
2.2.4.1 Diapterus auratus Ranzani, 1842

Espécie marinha de tamanho ndo superior a 45 cm, distribuida no Atlantico
Ocidental, desde Florida e Carolina do Norte, EUA e Grandes Antilhas até Sao Paulo,
Brasil (Froese; Pauly, 2022). Tem preferéncia por dguas rasas, lagoas e estudrios. Os
juvenis sao mais abundantes em relacdo aos adultos. Alimenta-se principalmente de

invertebrados.
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Figura 4 - Diapterus auratus. Coletado na Laguna da Jansen — MA.

Fonte: Santana et al. (2019)

2.2.5 Familia Haemulidae

2.2.5.1 Genyatremus luteus (Bloch, 1790)

Figura 5 - Exemplar de Genyatremus luteus, coletado na Feira da Cidade Operaria, Sao Luis - MA.

Fonte: Autoria prépria

Possui um corpo alto e oval, revestido por escamas ctenodides. A boca é pequena
e se encontra na extremidade do corpo, com dois pares de poros situados abaixo da
mandibula inferior. Sua coloragdo corporal € prateada, com um dorso cinza-escuro que
gradualmente se torna mais claro em dire¢do a regido ventral (Santana et al., 2019). No

estado do Maranhao ¢ popularmente conhecido como “peixe-pedra”. Com base em estudo
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da composicdo da dieta de G. luteus, é evidente que essa espécie demonstra uma

preferéncia por alimentos de origem vegetal (Almeida et al., 2005).

2.2.5.2 Conodon nobilis (Linnaeus, 1758)

Figura 6 - Conodon nobilis. Mercado da Cidade Operdria, Sao Luis - MA.

Fonte: Autoria prépria

Chamado comumente de "Jiquiri", este peixe € encontrado em uma ampla area no
Atlantico Ocidental, que se estende desde o Texas e leste da Flérida (EUA) até a Jamaica
e o Brasil. Sua distribuicdo abrange o Golfo Ocidental do México, Porto Rico, as
Pequenas Antilhas, bem como as costas da América Central e do Sul. Além disso, ele

também € avistado na Argentina (Froese; Pauly, 2023).
2.2.6 Familia Mugilidae

2.2.6.1. Mugil curema Valenciennes, 1836

Figura 7- Mugil curema. Coletada na Feira da Cidade Operdria, Sdo Luis - MA.

Fonte: Autoria propria
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Popularmente conhecida como tainha. E um peixe que ocorre no Atlantico
Ocidental, indo de Massachusetts, nos EUA, até a Argentina; no Atlantico Oriental,
distribuido desde o rio Senegal até a Namibia; no Pacifico, indo do Golfo da Califérnia
até o Chile (Froese; Pauly, 2022). E uma espécie catddroma, realiza desova no oceano,
porém tem seu habitat em regides de estudrios, rios e dguas mais proximas da zona
costeira. A preferéncia alimentar da espécie € constituida por planctons e detritos
organicos e inorganicos (Oliveira, 2010). O formato do corpo desta espécie € cilindrico
alongado, robusto e fusiforme divido em regido posterior comprimida; apresentam
coloragdo cor cinza-azulado com tons cinza, com parte ventral clara; a boca € de formato
pequeno e tem como principal caracteristica o formato triangular quando visto da
perspectiva frontal; outra caracteristica importante € quanto a auséncia da linha
lateral, mancha negra circular na regido peitoral e a presenca de uma membrana protetora

nos glébulos oculares (Oliveira, 2010).

2.2.7 Familia Scombridae Rafinesque, 1815

2.2.7.1 Scomberomorus brasiliensis Collette, Russo & Zavala-Camin, 1978

Figura 8 - Scomberomorus brasiliensis. Feira da Cidade Operaria, Sdo Luis - MA.

Fonte: Autoria prépria

A espécie Scomberomorus brasiliensis, de acordo com Collette, Russo e Zavala-
Camin (1978), apresenta um corpo de formato fusiforme alongado e moderadamente
comprimido, com coloragdo prateada no corpo e manchas marrons no dorso e nos flancos.
E uma espécie marinha de importancia comercial, amplamente explorada na costa
nordestina, povoando a maior parte do litoral brasileiro, com exce¢do das extremidades

norte e sul (Lima; Filho; Chellappa, 2007). Esta espécie é conhecida por sua velocidade
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e por ser predadora de sardinhas e peixes voadores, conforme (Suzuki, 1983; Aradjo &

Chellappa, 2002).
2.2.8 Familia Pangasiidae

2.2.8.1 Pangasianodon hypophthalmus (Sauvage, 1878)

Figura 9 - Pangasianodon hypophthalmus. Feira da Cidade Operaria, Sao Luis - MA.

Fonte: Autoria prépria

Simplesmente peixe Panga, recém-chegada ao pais, que ganhou relevancia em alguns
estados do Nordeste. E um tipo de peixe de 4gua doce pertencente a familia Pangasiidae.
E nativo da regido do rio Mekong, no sudeste asitico, abrangendo paises como Vietna,
Camboja, Laos e Tailandia. E conhecido por ser uma importante espécie de peixe de

cultivo e tem relevancia econdmica significativa na aquicultura (Froese; Pauly, 2022).
2.2.9 Familia Cichlidae
2.2.9.1 Oreochromis niloticus (Linnaeus, 1758)

Possui 15 a 18 espinhos na regido do dorso; na regido anal possui 3 espinhos; 9 a
11 raios anais; 30 a 32 vértebras. Trata-se de um peixe com a cabeca relativamente
pequena em relagdo ao corpo; o macho, quando adulto, possui maxilares alargados. A
caracteristica desta espécie € a presenca de linhas verticais regulares em toda a extensao
da nadadeira caudal (Froese; Pauly, 2022). Segundo Duarte (2017), a tildpia € a segunda
espécie mais cultivada no mundo, e no Brasil ocupa a primeira posi¢do, introduzida no
pais desde 1953. A preferéncia por este peixe no mercado brasileiro é referente as

adaptacdes aos diversos sistemas de cultivo, resistente a mudangas climaticas e
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salinidade, crescimento rdpido, boa conversdo alimentar e rendimento de carcaca. Tem
origem no continente africano, Jordania e Israel especificamente ao longo dos rios Nilo,
Niger, Tchade e lagos do Centro — Oeste africano. Existem aproximadamente 112
espécies e subespécies de tildpia, no entanto, somente trés possuem interesse comercial
Oreochromis niloticus (Linnaeus, 1758), Oreochromis aureus (Steindachner, 1864) e

Oreochromis mossambicus (Peters, 1852).

Figura 10 - Oreochromis niloticus. Coletado na Feira da Cidade Operaria

Fonte: Autoria prépria

2.2.10 Familia Sciaenidae
2.2.10.1 Macrodon ancylodon (Bloch & Schneider, 1801)

Figura 11. Macrodon ancylodon. Mercado do peixe, Sdo Luis- MA.

Fonte: Autoria prépria
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A espécie Macrodon ancylodon esta entre as espécies mais abundantes, sendo
considerada cosmopolita. Possui ampla distribuicdo geogrifica na América do Sul,
principalmente na costa norte brasileira. Possui corpo comprido, levemente comprimido
na lateral; as escamas sdo de formato cicldide; a barbatana dorsal anterior possui 10
espinhos, a posterior conta com 1 espinho e possui de 27 a 29 raios, a nadadeira anal com
2 espinhos e 8 a 9 raios; dentes caninos (Santana et al., 2019). Atinge cerca de 40 cm de
comprimento; o peso € inferior a 1 kg e a dieta € constituida de camardes, peixes e lulas

(Alves, 2016).
2.2.10.2 Nebris microps Cuvier, 1830

Nebris microps € conhecido no estado do Maranhdo pelo nome popular “amor-
sem-olho”, sendo capturada em dreas demersais em dguas rasas rotineiramente préoximo
a costa, alimenta-se principalmente de camario, pequenos peixes e crusticeos (Matdo et
al., 2020). Em sua morfologia tem como principal caracteristica o tamanho dos olhos por
serem muito pequenos, o corpo € alongado coberto por escamas cicloides, a coloragdo do

corpo ¢ amarelada e alaranjada (Santana et al., 2019).

Figura 12 - Nebris microps. Mercado do peixe, Sdo Luis- MA

Fonte: Autoria prépria

2.2.10.3 Micropogonias furnieri (Desmarest, 1823)

Localmente conhecida como corvina “cururuca” possui grande apreciacdo entre
os consumidores do estado, além de, estar entre as espécies mais exploradas nos
territorios: brasileiro, argentino e uruguaio, também possui capacidade de adaptacdo a
diferentes niveis de salinidade, podendo ser encontrada em 4guas salobras (Santos, 2015).

Possui como caracteristica marcante diversas estrias escuras obliquas abaixo da linha
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lateral (Santana et al., 2019). Apesar de ser uma espécie carnivora M. furnieri apresenta
uma dieta variada, alimentando-se de crustdceos, sifoes de bivalves e poliquetas (Denadai

et al.,2015).

Figura 13- Micropogonias furnieri. Mercado do peixe, Sdo Luis- MA

Fonte: Autoria prépria
2.2.10.4 Cynoscion microlepidotus (Cuvier, 1830)

Figura 14- Cynoscion microlepidotus. Mercado do peixe, Sdo Luis- MA.

Fonte: Autoria prépria

O corpo € alongado e revestido por pequenas escamas em formato de cicloide.
Apresenta uma colora¢do acinzentada na parte superior do corpo e uma tonalidade
prateada nas laterais e na parte inferior. As nadadeiras possuem uma tonalidade
amarelada, enquanto a extremidade do focinho e da mandibula exibem uma pigmentacao
escura distintiva (Santana et al., 2019). Tem sua distribuicdo na regidao do Atlantico

Ocidental, que abrange desde a Venezuela até Santos, no Brasil. Normalmente localizado
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em leitos lamacentos e arenosos em estudrios de rios e também em regides marinhas, com
uma profundidade que varia até cerca de 30 metros. Geralmente € vendido fresco no

mercado.
2.2.11 Familia Carangidae

2.2.11.1 Oligoplites saurus (Bloch & Schneider, 1801)
Figura 15- Oligoplites saurus. Feira da Cidade Operadria, Sao Luis - MA.

Fonte: Autoria prépria

Conhecido popularmente como tibiro, este peixe distribui-se desde o oceano.
Oligoplites saurus esté distribuido do Atlantico ocidental, na Guatemala, até Sao Paulo.
Ele tem preferéncia por zonas costeiras e hdbitos de formar cardumes. E encontrado com
frequéncia em regides de dguas turvas, como mangues e praias. Devido a grande
quantidade de espinhos presentes em sua carne, o tibiro possui baixo interesse comercial.
Apresenta comprimento de 40 a 65,2 cm, dentes pequenos, nadadeira caudal amarelada e

coloragdo preta ou esverdeada no dorso. (Lessa et al., 2009).
2.2.12 Familia Ariidae
2.2.12.1 Bagre bagre (Linnaeus, 1766)

E conhecido popularmente como bagre bandeirado, trata-se de uma espécie
marinha que migra para o estudrio para a reproducdo (anddroma) (Pinheiro-Sousa et al.,
2015). Possui um par de barbilhdes; espinhos longos e serrilhados nas barbatanas dorsais;
32 a 35 raios na barbatana anal; a nadadeira caudal possui formato bifurcada; apresenta

uma coloragao cinza prateada, dourado e com muco amarelado (Santana et al., 2019).
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Figura 16- Bagre bagre. Feira da Cidade Operaria, S8o Luis - MA.

Fonte: Autoria prépria
2.2.12.2 Sciades proops (Valenciennes, 1840)

Habita ambientes marinhos, de 4gua doce e estuarinos. Sua distribui¢do abrange
o Atlantico Ocidental, desde rios e estuarios do Caribe até o Atlantico, indo da Coldmbia
ao Brasil. Possui uma cabeca mais ou menos achatada, narinas quase arredondadas e boca
na parte inferior. Apresenta trés pares de barbilhdes, sendo um par de barbilhdes
maxilares e dois pares de barbilhdes mandibulares. E frequentemente encontrado em
estudrios e lagoas de 4gua salobra, mas também € localizado em ambientes de dgua doce.
Geralmente, € visto em fundos lamacentos rasos e se alimenta de peixes e camardes

(Froese; Pauly, 2023).

Figura 17. Sciades proops. Mercado do Peixe, Sdo Luis - MA.

Fonte: Autoria propria

2.2.12.3 Amphiarius rugispinis (Valenciennes, 1840)

Trata-se de um hospedeiro apreciado na regido ludovicense, conhecido localmente por

“Jurupiranga” € uma espécie de bagre. O corpo possui coloragdo com tons acizentados e
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regido inferior de tonalidade esbranqui¢ada (Santana, 2017). Possui distribuicdo na
América do Sul desde Guiana até o Maranhao, Brasil, com 47,0 cm de comprimento j4 é
considerado maturo ocorrendo a reproducdo entre setembro e novembro, € encontrado em

regides de dguas turvas em estudrios e rios (Froese; Pauly, 2023).

Figura 18. Amphiarius rugispinis proveniente do Mercado do Peixe, Sdo Luis - MA.

Fonte: Autoria prépria

2.2.12.4 Aspistor quadriscutis (Valenciennes, 1840)

Figura 19. Aspistor quadriscutis. Mercado do Peixe, Sdo Luis - MA.

Fonte: Autoria propria

Localmente ¢ conhecido como bagre “cangata”. A. quadriscutis € uma espécie
bastante apreciada no estado do Maranhdo, quando juvenil apresenta muco amarelado em
todo corpo. Possui trés pares de barbilhdes, sendo um na maxila e dois na regido

mentoniana. O escudo cefélico se estende até os olhos, com um processo occipital curto
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que apresenta a ponta arredondada, e uma placa pré-dorsal em forma de sela (Santana et

al., 2019). Este peixe é encontrado em ambientes marinhos, de d4gua doce e estuarinos,

com sua distribuicdo abrangendo a América do Sul, desde os rios costeiros do
Atlantico, que vao desde a Guiana até o nordeste do Brasil. Ele é frequentemente avistado
em 4guas turvas, especialmente em dreas costeiras rasas com fundos lamacentos, além de
ser encontrado ao redor de estudrios e rios costeiros. Sua alimentagdo é composta
principalmente por invertebrados que habitam o fundo dessas regides (Froese; Pauly,

2023).
2.2.13 Familia Lutjanidae

2.2.13.1 Lutjanus synagris (Linnaeus, 1758)

Figura 20 Lutjanus synagris. Mercado do Peixe, Sao Luis - MA.

Fonte: Autoria prépria

Conhecido como ariacé € encontrado em dguas tropicais do Atlantico Ocidental,
desde Massachusetts (EUA) até o Nordeste do Brasil (Allen, 1985). Na costa Nordeste
brasileira, L. synagris habita diferentes ambientes, incluindo manguezais e estudrios
(principalmente individuos menores que 7 cm), areas de plataforma interna (onde

individuos variam de 10 a 30 cm) e recifes de plataforma média (Previero et al., 2011).
2.2.14 Familia Carangidae
2.2.14.1 Trachinotus carolinus (Linnaeus, 1766)

Conhecido no estado do Maranhdo como peixe “pampo” divide o territdrio

maranhense com duas espécies do mesmo género: Trachinotus cayennensis Cuvier, 1832
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e Trachinotus falcatus (Linnaeus 1758). Possui distribui¢ao no Atlantico Ocidental: de
Massachusetts, EUA e ao longo do Golfo do México, costas da América Central e do Sul,
localidades espalhadas nas Indias Ocidentais, em direcdo ao sul até o Brasil (Worms,
2023). Trachinotus carolinus possui corpo achatado dorsoventralmente com pequenas
escamas cicloides. Corpo acinzentado com dorso amarelado e nadadeira anal escurecida
(Santana et al., 2019). Referente a alimentacdo esta espécie aproveita organismos em
toda a coluna d’agua, sua dieta inclui: Polychaeta, Crustacea, Insecta, Cephalocordata,

Chordata sendo esta dltima a de maior preferéncia (Niang, Pessanha; Aradjo, 2010).

Figura 21. Trachinotus carolinus. Mercado da Cidade Operaria, Sao Luis - MA.

Fonte: Autoria prépria
2.2.14.2 Selene setapinnis (Mitchill, 1815)

Localmente conhecido como “peixe galo” divide o0 mesmo nome popular com
Selene vomer (Linnaeus, 1758) no qual também é comercializado em Sao Luis — MA.
Tem distribuicdo no Atlantico Ocidental: Nova Escécia, Canadd através da maior parte
das Indias Ocidentais; ao longo das costas do Golfo do México e da América do Sul até
Mar del Plata, Argentina. Ausente das Bahamas (Worms, 2023). Possui Corpo muito alto
e comprimido lateralmente. Coloracdo do corpo prateada com o dorso azulado ou azul
esverdeado. Possui uma mancha escura na porcao superior do pedinculo caudal (Santana

et al., 2019).
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Figura 22. Selene setapinnis. Mercado da Cidade Operaria, Sdo Luis - MA.

Fonte: Autoria prépria
2.2.14.3 Selene vomer (Linnaeus, 1758)

Selene vomer possui coloracio do corpo prateada, corpo achatado lateralmente e
perfil da cabeca reto (Santana et al., 2019). Possui distribui¢do no Atlantico Ocidental:
do Maine a Flérida, EUA (possivelmente da Nova Escécia, Canadd), ao longo das costas
da América Central e do Sul até o Uruguai, incluindo Bermudas e Golfo do México. Raro

nas Grandes Antilhas (Worms, 2023).

Figura 23. Selene vomer. Mercado da Cidade Operdria, Sdo Luis - MA.

Fonte: Autoria propria.
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2.2.15 Familia Batrachoididae
2.2.15.1 Batrachoides surinamensis (Bloch & Schneider, 1801)

No litoral maranhense ¢ conhecido pelo nome popular “pacamao” ou “peixe sapo”
apesar da aparéncia ndo ser semelhante as caracteristicas comuns de outros peixes esta
espécie tem muitos apreciadores. Possui corpo alongado com poucas e pequenas escamas,
¢ uma espécie que possui 4 espinhos situados na regido do opérculo. Uma espécie de
tonalidade enegrecida, na regido dorsal e regido ventral esbranquicada (Santana et al.,
2019). E encontrado principalmente em fundos arenosos, sua dieta é baseada em

crustdceos e peixes (Froese; Pauly, 2023).

Figura 24. Batrachoides surinamensis. Mercado da Cidade Operaria, Sdo Luis - MA.

Fonte: Autoria propria
2.2.16 Familia doradidae

2.2.16.1 Platydoras brachylecis Piorski, Garavello, Arce H & Sabaj Pérez 2008

Trata-se de uma espécie de descri¢do relativamente nova, ¢ comumente conhecida
como: “graviola”, “grangiola”, “corro” e carral, possui distribuicdo nas bacias dos rios
Mearim, Pindaré, Itapecuru e Parnaiba, nordeste do Brasil, mesmo assim, sua origem &
incerta (Piorski et al., 2008). Alimenta-se principalmente de insetos adultos além de,
peixes, camardes e crustaceos. Possui corpo uniformemente arredondado anteriormente,

pedunculo caudal longo, boca subterminal, escudo nucal bem desenvolvido (Piorski et

al., 2008).
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Figura 25. Platydoras brachylecis
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Piorski, Garavello, Arce H & Sabaj Pérez, 2008.

2.2.16.2 Hassar affinis (Steindachner, 1881)

Corpo alongado com focinho conico proeminente. Boca subterminal, cada pré-
maxila apresentando uma pequena mancha. Olhos posicionados a meio caminho entre
ponta do focinho e origem na nadadeira dorsal. Trés pares de barbilhdes (maxilar, mental
interno e externo), todos fimbriados. Hassar affinis ocorre no nordeste do Brasil,
incluindo Turiagu, Itapecuru, Pindaré-Mearim e Parnaiba bacias. Apenas uma outra
espécie de doradideo ocorre em aquelas drenagens do nordeste brasileiro, Platydoras
brachylecis, que também € endémico da drea (Piorski et al., 2008). A espécie se alimenta
principalmente de insetos e, em menor grau, crusticeos e residuos vegetais (Benine et al.,
2011).

Figura 26. Hassar affinis. Mercado da Cidade Operdria, Sao Luis - MA.

Fonte: Autoria propria
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2.2.17 Familia Serrasalmidae
2.2.17.1 Patinga (Piaractus mesopotamicus x Piaractus brachypomus)

Espécie hibrida resultante do cruzamento das espécies Pacu Piaractus
mesopotamicus e Pirapitinga Piaractus brachypomus. Tem o potencial de crescimento
rdpido, rusticidade, tolerdncia a variagdes de temperatura e oxigénio. A pirapitinga
também pode ser encontrada em ambiente natural nos rios Solimdes Amazonas, Orinoco
e nos seus respectivos afluentes, quando adulto é considerado o terceiro maior peixe de
escamas do Amazonas. Possui corpo alto e robusto, parte ventral avermelhada e manchas
ovaladas escuras no dorso. Na natureza se alimenta de frutos, sementes, folhas, moluscos,

peixes, insetos e demais invertebrados (Ferreira, 2011).

Figura 27. Patinga. Mercado da Cidade Operdria, Sdo Luis - MA.

Fonte: Autoria propria

2.2.18 Familia Callichthyidae
2.2.18.1 Callichthys callichthys (Linnaeus, 1758)

Chamado de "cascudo" pela comunidade local, este peixe tem uma ampla
distribuicao na América do Sul. Sua adaptacao € notével, ja que ele pode ser encontrado
em uma variedade de ambientes, desde areas andxicas, onde as dguas estdo paradas e
cercadas por vegetacdo densa, até riachos com dgua ligeiramente turva e fluxo livre.
Durante a noite, sua dieta € diversificada, incluindo peixes, insetos e matéria vegetal

(Froese; Pauly, 2023).
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Figura 28. Callichthys callichthys.Mercado da Cidade Operdria, Sdo Luis - MA.

Fonte: Autoria prépria

2.2.19 Familia Bryconidae

2.2.19.1 Brycon insignis Steindachner, 1877

z

A "piabanha" € encontrada na América do Sul, mais precisamente na bacia do rio
Paraiba do Sul, no Brasil. Brycon insignis pertence ao mesmo género da pirapitinga do
Sul e € conhecida por seu tamanho considerdvel e comportamento carnivoro na fase
juvenil, mas, a medida que amadurece, torna-se principalmente herbivora e frugivora na

fase adulta (Honji et al.,2017).

Figura 29. Brycon insignis. Mercado da Cidade Operaria, Sdo Luis - MA.

Fonte: Autoria propria
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2.2.20 Familia Cichlidae
2.2.20.1 Geophagus brasiliensis (Quoy & Gaimard, 1824)

De nome popular, “acard” G. brasiliensis tem distribuicio na América do Sul:
Drenagens costeiras do leste e sul do Brasil e Uruguai (Froese; Pauly, 2023). Ele € nativo
de ambientes aqudticos tranquilos, incluindo lagoas de planicie de inundagdo, lagoas
costeiras, riachos e lagos. Esta espécie € principalmente encontrada em areas de dgua
parada e € ativa durante o dia. Quanto a sua dieta, o G. brasiliensis é detritivoro-ili6fago,
o que significa que se alimenta de detritos e pequenos organismos encontrados nos

sedimentos, mas também pode ser onivoro (Abelha; Goulart, 2006).

Figura 30. Geophagus brasiliensis. Mercado da Cidade Operdria, Sdo Luis - MA.

Fonte: Autoria prépria
2.2.20.2 Cichlasoma bimaculatum (Linnaeus, 1758)

O Acaré-preto (C. bimaculatum) é um peixe de dgua doce tropical, omnivoro, que
pode atingir até 20 cm de comprimento. Sua colora¢do varia de branco-amarelado a
amarelo-avermelhado, destacando-se por apresentar uma mancha negra no centro do
corpo e outra no pedinculo caudal (Fishbase, 2016). Estd presente ao longo de toda a
extensao da América tropical, desde o nordeste do Brasil até o sul da Flérida, nos Estados
Unidos. No Maranhao, é amplamente apreciado, sendo capturado e, em algumas areas,

até mesmo cultivado (Junior, 2017)
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Figura 31- Cichlasoma bimaculatum. Oriundo de sistema de producdo experimental - Uema

Foto cedida por Carlos Ridel Porto Carreiro em 05/01/24

2.2.21 Familia Lobotidae
2.2.21.1 Lobotes surinamensis (Bloch, 1790)

E uma espécie marinha presente em dguas tropicais e subtropicais em todos os
oceanos, conforme Minasidis et al., (2020) de natureza demersal e termofilica (Riede
2004), habita profundidades que vao de 0 a 70 metros (Fricke et al. 2011), sendo sua
localizacdo mais comum abaixo de 10 metros. Além disso, apresenta uma preferéncia por
ambientes de dguas salobras, como indicado por (Myers, 1989; Kuiter; Tonozuka 2001).
Quanto as dimensdes, o comprimento mdximo registrado atinge 110 cm (Robins; Ray

1986), com uma faixa tipica entre 40 e 80 cm (Bouhlel, 1988).

Figura 32. Lobotes surinamensis. Oriundo de feira de Sdo Luis - MA

Fonte: Santana et al. (2019)



2.2.22 Familia Auchenipteridae
2.22.1 Trachelyopterus galeatus (Linnaeus, 1766)

E uma espécie comum, com hdbitos preferencialmente por estudrios brasileiros.
Devido a sua capacidade osmorregulatéria, a espécie € encontrada principalmente em
dgua doce, tem preferéncia por regides de maior profundidade. Distribui-se entre a costa
Atlantica Central e Sul e estd presente no Caribe, Colombia e Brasil (Dantas et al., 2010).
O habito alimentar varia entre as fases juvenis e adultos, preferindo presas bentonicas
quando juvenil e peixes pequenos a moluscos quando adulto. O comprimento varia entre

200 mm a 300 mm (Froese; Pauly, 2022).

Figura 33 - Trachelyopterus galeatus. Mercado do Peixe, Sao Luis - MA.

Fonte: Autoria prépria
2.2.23 Familia Serranidae
2.2.23.1 Epinephelus sp.

No estado do Maranhao este peixe ¢ conhecido como “mero” e faz parte da familia
Serranidae, no qual alguns estdo ameacgados de extin¢do e por isso inclusos na lista [UCN,
devido a sobrepesca da espécie por pescadores artesanais, por essa razdao € feita uma
desconfiguragdo dos peixes retirando-se: cabega, barbatanas e pele na tentativa de burlar
afiscalizacdo. A sobrepesca estd relacionada a fatores como a falta de gestao das pescarias
e nivel de conhecimento de pescadores que estdo constantemente em conflito com oficiais

ambientais do governo quando capturam espécies ameacgadas de extingdo (Begossi et al.,

2019)
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Figura 34 - Epinephelus sp. Capturado no Espigdo de Sdo José de Ribamar

Fonte: Foto cedida por pescador esportivo da Ilha de Sao Luis — MA.

3 Parasitos de peixes como indicadores de qualidade ambiental

O desenvolvimento urbano vem modificando os recursos hidricos
constantemente, o uso de produtos agropecudrios como fertilizantes, agrotdxicos,
corretivos de solo, rejeitos domésticos e industriais, somam com o aumento da polui¢do

e degradacdo da dgua nos ecossistemas aqudaticos (Santana, 2018).

A influéncia antrépica sobre os recursos naturais tem causado uma série de
desequilibrios ecoldgicos, afetando diretamente diversos organismos e impactando no
surgimento de patogenos (Sures et al., 2017). Peixes e outros organismos aquaticos ficam
sujeitos a diversos estressores, dentre eles a variagao de parametros fisico-quimicos da
dgua, mudancas de hédbito alimentar e exposi¢do a contaminantes como elementos trago,
que em niveis elevados na dgua, podem resultar em altas taxas de acumulagdo nos peixes

(Retief et al., 2009).

A exemplo de parasitos bioindicadores temos os acantocéfalos, encontrados no
intestino de peixes estes possuem a capacidade de acumular altas taxas de metais pesados.
Neste sentido, Abdallah, Leite e Azevedo, (2019) concluiram através de estudo com
hospedeiros do rio Tiéte que os acantocéfalos s@o excelentes bioindicadores de alteragcdes

ambientais.

Nematoides também respondem da mesma forma a ambientes com altas taxas de

poluicdo, acarretando baixa diversidade nestes locais (Lehun, 2020).
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A fauna parasitdria de parasitos que acometem os peixes € diversa e podem superar
o numero de hospedeiros por essa razdo as interferéncias antropicas potencializam as

perdas da biodiversidade aquatica (Gomes, 2022).

Gomes (2022) destaca que as respostas as interacdes de hospedeiro-parasita-
ambiente podem ser acentuados quando ocorre interacdes com espécies ndo nativas, seja

por meio de competi¢do direta ou pelo potencial introdugao de parasitas.

Neste contexto, os parasitos de peixes vém sendo utilizados como importante
ferramenta para andlise de ecossistemas aqudticos devido sua capacidade de
bioacumulacdo. S3o considerados importantes para avaliacdo da disponibilidade
bioldgica de poluentes, pois podem ser utilizados como sentinelas uteis no monitoramento
da poluicao quimica, sendo capazes de absorver metais pesados em niveis muito mais

elevados que seus hospedeiros (Sures et al., 2020).

Assim, perturbacOes causadas pela agdo humana ou por fatores naturais de estresse
tém o potencial de influenciar diretamente os hospedeiros, e, por conseguinte, afetar de

forma direta e/ou indireta os parasitos (Lizama et. 2022).

Estudos demonstram que peixes em seus ambientes naturais infectados com
parasitos possuem niveis inferiores de concentragdo de metais pesados em relacdo aos
peixes ndo infectados, uma vez que estes parasitos interferem na ciclagem €ntero-hepdtica

de metais em seus hospedeiros (Timi; Poulin, 2020).
4 Parasitos em peixes de potencial zoonético

O pescado enfrenta diversos riscos, incluindo a contaminac¢ao por parasitos com
potencial de ocasionar doencas em humanos, as chamadas zoonoses parasitdrias. Esse
fato tem atraido cada vez mais a aten¢do de pesquisadores e autoridades de satide em todo
o mundo, devido ao crescente interesse global pelo consumo de peixe (Caldeira, Aradjo
& Santos, 2020; FAO, 2020), que em funcdo da sua forma de consumo, pescado cru ou
insuficientemente cozido, pode gerar problemas de saide publica (Bao et al, 2019; Luque,
2004; Oliveira, 2005; Sao Clemente et al. 2007).

No Brasil, a atuacdo da vigilancia sanitiria nem sempre € eficiente, uma vez que
existem estabelecimentos que ofertam produtos fora dos padrdes de consumo, destacando

aqueles oriundos da culindria oriental, que somados a md manipulagdo e armazenamento
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inadequado contribuem para que haja um aumento preocupante das zoonoses (Magalhaes

et al., 2012).

A globalizacdo somada ao interesse por culturas orientais e/ou outras nao
brasileiras fez com houvesse uma tendéncia ao consumo de produtos de origem aqudtica
crua ou em preparos com alternativas sem coc¢do, sendo os principais: Sashimi, Sushi e
Temaki de origem Japonesa; Steak tartare de origem Alema; Ceviche de origem Peruana;
Carpaccio de origem Italiana; Anchovas marinada de origem Espanhola; “salada de
bacalhau crua” de origem Portuguesa; Rollmops de origem Alema; Hollandse Nieuwe de
origem Holandesa; Lomi lomi de origem Havaiana; Koi pla de Taildndia e Gravlax da

Escandinava (Caldeira; Aratjo; Santos, 2020).

Embora a maioria dos helmintos parasitos de peixes seja inofensiva ao homem e
por essa razdo, muitas vezes passam despercebidos pelos agentes de sadde publica,
algumas espécies podem apresentar potencial zoondtico (Deardorff; Throm, 1988),
causando doengas conhecidas como anisaquiase, eustrongilidiase, capilariase, fagicolose,
clonorquiase, difilobotriase, dentre outras (Barros et al., 2006). Santos (2017) ressalta que
as ictiozoonoses mais relatadas no Brasil sdo aquelas provocadas por cestdédeos
Diphyllobothridae (Diphyllobothrium spp.) e trematodeos Heterophyidae (Ascocotyle
longa). Este autor destaca que a escassez de dados estatisticos oficiais sobre a ocorréncia
destas doencas se dé pela falta de informagdes, pouca gravidade dos sintomas, pelo pouco
conhecimento por parte da inspecdo sanitiria e consumidores, além da ndo

obrigatoriedade de sua notificagdo.

Além das ictiozoonoses, Thompson (2000) chama atencdo para alergias
associadas ao consumo acidental destes helmintos presentes na musculatura de peixes,
destacando a necessidade de instalacdo de medidas de controle durante as inspecodes

sanitérias, a fim de evitar a contamina¢do humana.

Farias, Pala e Aradjo, (2021) investigaram parasitos de peixes com potencial
zoondtico no Brasil, além de analisarem os sintomas decorrentes de parasitoses em
peixes. Um exemplo € a clonorquiase, cujos principais sintomas sdo de natureza
gastrointestinal, podendo resultar em tumores no figado e lesdes na bile. A fagicolose,
por sua vez, provoca dores abdominais, flatuléncia e diarreia. Os autores ressaltam a
importancia de atentar para as t€nias dos peixes, pertencentes aos cestédeos da familia

Diphyllobothridae, que podem causar vOomitos, perda de peso e anemia megaloblastica.
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A Gnatostomiase manifesta sintomas como dermatite pruriginosa, sendo marcante o
trajeto visivel na pele devido a migracao larval. No caso do parasito Anisakis simplex, os
sintomas incluem principalmente alergias, dores abdominais, diarreia, febre, mialgia e até
lesdes estomacais. Quanto ao Pseudoterranova sp, associado principalmente ao consumo
de bacalhau importado, os autores também mencionam a Eustrongilidiase, que, embora

rara, pode causar ulceracdes, perfuracdes gastrointestinais e intensa dor.

As zoonoses transmitidas por peixes frequentemente nao recebem a devida
atencdo. No entanto, € essencial empregar técnicas como o diagndstico molecular, por
exemplo, para aprimorar a compreensao da epidemiologia e da importancia clinica dessas

infec¢des zoondticas emergentes (Frota et al., 2022).

A conscientizac¢do da populacdo em geral sobre os perigos associados ao consumo
de alimentos suscetiveis a contaminacdo pode contribuir para a redugdo dos casos de
zoonoses transmitidas por pescado. Além disso, a capacitacdo dos profissionais que lidam
com a prepara¢do e manuseio de produtos de pescado desempenha um papel fundamental

na prevenc¢do (Guardone et al., 2018).

No contexto das perdas econdOmicas, alguns parasitos causam alteragdes na
estética do pescado ocasionando rejeicdo do consumidor no momento da aquisi¢do. A
comercializacdo de peixes com esses aspectos pode até mesmo ser proibida pela
vigilancia sanitdria, ocasionando prejuizos comerciais, sendo os cestdides da ordem
Trypanorhyncha um exemplo destes parasitos que causam grande rejeicao por parte dos
consumidores (Pereira Jr 1993; Sao Clemente et al., 1991, 2004; Lester, 1980, Cribb;
Williams, 1992, Pascual et al., 2006, Santos, 2017).

5 Estudo de helmintos parasitos de peixes no Maranhao

No estado do Maranhio, o pescado € abundante devido a riqueza da regido em
dreas marinhas, estuarinas e fluviais. A regido metropolitana de Sao Luis, possui uma
riqueza hidrica que a transforma em grande produtora e consumidora de pescado.
Somente o litoral do estado responde por 8,7% da costa brasileira, sendo o segundo maior
em extensdo em todo o Brasil, possuindo uma diversidade de organismos aqudticos de

valor inestimavel (Viana et al., 2014).

Apesar de toda essa capacidade pesqueira e aquicola, até 0 momento sao poucos
os trabalhos que registraram a presenca de parasitos em peixes nesta regiao. O primeiro

trabalho com helmintos parasitos de peixes no estado do Maranhdo, foi realizado por
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Vicente e Fernandes em (1978), com Bagre bagre (Linnaeus, 1766) e Macrodon
ancylodon (Bloch & Schneider, 1801), coletados nos municipios de Paco do Lumiar e
Sdo José do Ribamar, na Ilha de Sdo Luis. Neste trabalho os autores registraram a
presenca dos nematédeos Contracaecum sp., Terranova trichiuri (Chandler, 1935) e
Cucullanus sp., além de exemplares imaturos de cestédeos Trypanorhyncha. Martins et
al., (2005) relataram a presenca de larvas do anisakideo Contracaecum sp. em Hoplias
malabaricus (Bloch, 1794) e Hoplerythrinus unitaeniatus (Spix & Agassiz, 1829), peixes
de importincia econdmica capturados em brejos do estado. Chagas et al. (2015)
registraram a ocorréncia do acantocéfalo Neoechinorhyncus buttnerae Golvan, 1956
parasitando Colossoma macropomum (Cuvier, 1816) provenientes de sistemas de
cultivos. Rodrigues et al. (2017) reportaram Monogenoidea, Nematoda e Acanthocephala
parasitando Hoplias malabaricus (Bloch 1794) e neste mesmo hospedeiro, Ferreira et al.
(2017) também registraram a presenca de Monogenoidea. Cantanhéde et al. (2018)
realizaram estudos de frequéncia de parasitismo e alteragdes histolégicas nas branquias
de Centropomus undecimalis (Bloch, 1792) coletados na Laguna da Jansen e observaram
vdrias alteragdes patoldgicas, causadas pela presenca de Monogenoidea. Cardenas et al.
(2019a) descreveram o Nematoda Ichthyouris nunani Cardenas, Fernandes, Justo &
Cohen, 2019, parasito de Laemolyta taeniata (Kner, 1858) e Curimata acutirostris Vari
& Reis, 1995 no rio Tocantins. Recentemente, Cohen et al. (2020) descreveram trés
espécies de Monogenoidea peixes provenientes de tributarios do rio Tocantins no
Maranhdo, sendo eles: Auchenipterus nuchalis (Spix & Agassiz, 1829),
Cosmetocleithrum berecae Cohen, Justo, Gen & Boeger, 2020, Cosmetocleithrum nunani
Cohen, Justo, Gen & Boeger, 2020 e Demidospermus tocantinensis Cohen, Justo, Gen &
Boeger, 2020, além do registro de Demidospermus osteomystax Tavernari, Takemoto,
Lacerda & Pavanelli, 2010 no mesmo hospedeiro. Freitas et al. (2021) descreveram trés
espécies de Urocleidoides parasitando peixes Characiformes, da mesma localidade:
Urocleidoides boulengerellae Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021,
parasitando Boulengerella cuvieri, (Spix & Agassiz), Urocleidoides paratriangulus
Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021 parasitando Cyphocharax
gouldingi Vari, 1992, Caenotropus labyrinthicus (Kner, 1858), Psectogaster amazonica
Eigenmann & Eigenmann e Mylesinus pauscisquamatus Jégu & Santos e Urocleidoides
tocantinenses Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021 parasitando P.
amazonica ¢ M. pauscisquamatus. Bezerra et al. (2024) (in press) descreveram

Urocleidoides psectrogasteri parasitando P. amazonica, proveniente do trecho médio do
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rio Tocantins. Outras espécies de Dactylogyridae também foram recentemente descritas,
Curvianchoratus psectrogasteri e Curvianchoratus dominguesi Bezerra, Cohen, Meneses
& Justo, 2023 parasitando P. amazonica. Além disso, um estudo da diversidade de
Nematoda e Digenea de diferentes espécies de peixes Characiformes foi realizado por
Cardenas et al. (2022), e uma revisao sobre o estado da arte dos helmintos parasitos de
peixes da bacia Tocantins-Araguaia foi publicada como capitulo de livro por Cohen et al.
(2020b).
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6 OBJETIVOS

6.1 Geral
e Inventariar a diversidade de helmintos parasitos de diferentes espécies
de peixes comercializados em Sao Luis — MA, através de estudos quali-
quantitativos e descrever novas espécies.
6.2 Especificos

e Caracterizar morfoldgica e morfometricamente as espécies de helmintos
parasitos dos hospedeiros estudados utilizando técnicas de microscopia
de luz

e Identificar parasitos de potencial zoondtico nas principais espécies de
peixes comercializados em Sdo Luis - MA

e Estabelecer os descritores quantitativos de populagdes parasitas, tais
como: prevaléncia, intensidade média de infeccdao, abundancia média,

dominancia média relativa.
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7 MATERIAL E METODOS
7.1 Comité de Etica

O presente estudo foi submetido e aprovado ao Comité de Etica da Universidade

Estadual do Maranhao sob o nimero 37/2022.

7.2 Area de coleta

As coletas foram realizadas na cidade de Sao Luis em trés pontos: Laguna da Jansen,
02°29' 07" S, 44° 18' 02" W (1), Mercado do Peixe, 2°32”11.0” S e 44°18”16.9” W (2)
e Feira da Cidade Operdria (2°34'18.0"S 44°11'49.9"W) (Fig. 35) e no municipio de
Matinha - MA.

A regido da Laguna da Jansen é caracteristica de zona estuarina € possui uma
diversidade de espécies de peixes de importancia econdmica. O mercado do peixe e a
feira da Cidade Operdria sdo importantes centros comerciais de pescado na cidade de Sao
Luis recebendo grande variedade de espécies de todo litoral maranhense, onde sdo
comercializados para consumidores em geral e para revenda em diferentes localidades da
ilha de Sao Luis — MA.

Figura 35 — Localizag¢do dos pontos de coleta em Sdo Luis — MA.
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7.3 Coleta, identificacao e necropsia dos peixes

As amostras foram adquiridas utilizando métodos de amostragem nao
probabilistico por conveniéncia, encaminhadas para o Laboratdrio do Nucleo de estudos
Morfofisiolégicos Avangados - NEMO da Universidade Estadual do Maranhdo para
identificacdo, confirmacdo das espécies e processamento das amostras.

Os peixes capturados na Laguna da Jansen foram adquiridos através de pescadores
artesanais que os capturaram com rede tipo tarrafa os peixes foram colocados
imediatamente em caixas térmicas com dgua e anestesiados com eugenol (ImL de
eugenol diluido em 9mL de etanol 95% e em 440 mL de dgua destilada), transportados
vivos ao Laboratério de Zoologia da Universidade Estadual do Maranhao e em seguida
eutanasiados por intersec¢cdao da medula (FUJIMOTO et al., 2015; BOIJINK et al., 2017).
As espécies adquiridas no mercado do peixe foram acondicionadas em caixas térmicas,
conservadas em gelo escama na proporcao 1/2 e encaminhados ao laboratorio de Zoologia
da Universidade Estadual do Maranhdo.

Os peixes foram identificados a nivel especifico e receberam uma numeragao
de identificagdo. Em seguida realizou-se a inspe¢do macroscopica externa e interna de
cada peixe, observando possiveis parasitos na superficie corporal. Os estudos
morfolégicos e identificacdo taxonOmica dos helmintos foram realizados no
Laboratério de Morfofisiologia da Universidade Estadual do Maranhdo e no
Laboratério de Helmintos Parasitos de Peixes (LHPP) da Fundacdo Oswaldo Cruz do
Rio de Janeiro (FIOCRUZ).

8 Coleta, fixacio e montagem dos parasitos para microscopia de luz.

8.1 Monogenoidea

Foi realizada uma inspe¢ao macroscopica para detec¢do de possiveis parasitos
visiveis a olho nu. As branquias foram removidas e separadas com auxilio de uma tesoura
de ponta fina e uma pinca anatdmica, e colocadas em frascos contendo dgua aquecida (~
65 °C) (3 partes) e agitadas para destacamento dos parasitos dos filamentos.
Posteriormente foi adicionado etanol 96% (7 partes) até atingir a concentragao
aproximada de 70% procedendo entdo a fixacdo dos Monogenoidea. Os frascos foram
devidamente identificados com numeragio especifica para cada amostra. Para o estudo
das estruturas esclerotizadas (ganchos, ancoras e barras do haptor e 6rgdo copulatério

masculino) dos Monogenoidea foram feitas ldminas permanentes utilizando meio de

51



Hoyer (Amato et al., 1991). Para estudo dos 6rgdos internos, alguns espécimes foram
corados com tricomico de Gomori € montados de forma permanente entre lamina e
laminula com béalsamo do Canada (Eiras et al. 2006). A identificacdo das espécies foi
baseada nas caracteristicas morfolégicas e anatdmicas principalmente: o formato do
corpo; a forma e estrutura dos ganchos, ancoras e barras do haptor, o complexo

copulatdrio e a disposi¢cdo dos 6rgdos internos (Boeger e Viana, 2000).

8.2 Endoparasitos

Para coleta dos endoparasitos, foi realizada uma incisdo longitudinal com auxilio
de bisturi, do anus em direcdo a cabeca, com o objetivo de expor todo conteido da
cavidade visceral. Os 6rgdos internos foram retirados cuidadosamente e separados
individualmente em placas de Petri contendo solu¢do salina fisiolégica a 0,85%. Depois
de separados, os 6rgaos foram abertos com auxilio de tesoura de ponta fina para exposi¢ao
do conteddo interno e coleta dos parasitos, por seguinte todos os 6érgaos foram analisados

em microscopio estereoscopio.

8.3 Identificacao Taxonomica e Determinacio dos Parasitos

A determinacdo taxondmica das espécies foi realizada utilizando-se caracteristicas
morfologicas, fundamentadas nas descricdes originais e bibliografias especificas para
cada grupo. Monogenoidea: Boeger e Vianna (2006), Cohen et al. (2013); Digenea:
Travassos et al. (1969), Gibson et al. (2002), Bray et al. (2008), Jones et al. (2005, 2008);
Nematoda: Moravec e Thatcher (1997), Moravec (1998), Moravec et al. (1997), Moravec
e Santos (2009); Cestoda: Palm (2004).

8.4 Indices Parasitarios

A abordagem quantitativa foi realizada em nivel de infra populacdes parasitarias,
sendo calculados e analisados os indices parasitarios da prevaléncia (P%), Intensidade
(I); Intensidade média de infestacdo (IMI) e a Abundancia média de infestacio (AM)
(Bush et al. 1997), onde:

a. Prevaléncia (%): relacdo entre o nlimero de hospedeiros parasitados por uma
determinada espécie de parasito, dividido pelo nimero de hospedeiros

examinados, multiplicados por 100;

b. Abundincia média: nimero total de parasitos de uma determinada espécie,

dividido pelo nimero total de peixes examinados (parasitados e ndo parasitados);
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c. Intensidade média de infeccao: nimero total de parasitos observados de uma
determinada espécie, dividido pelo ndmero de hospedeiros infectados com esta

espécie de parasito.

8.5 Obtencao dos Desenhos e Morfometria dos Parasitos

Os desenhos foram feitos a partir de montagens totais de exemplares em laminas
permanentes e tempordrias, utilizando-se uma camara clara acoplada ao microscépio de
luz com contraste de fase Olympus BH-2 e Zeiss Axioscope 2 plus, digitalizados e
ilustrados utilizando-se o software CorelDraw® Graphic Suite 2017. As medidas foram
realizadas com o auxilio do programa “Image J” distribuido pela “National Institute of
Health- NIH” disponivel pelo website oficial gerido pelo link: https://imagej.nih.gov/ As
medidas sdo apresentadas em micrémetros (um), exceto quando especificadas, seguidas

das médias, valores minimos e maximos e o nimero de estruturas medidas (n).
8.6 Tombamento dos parasitos

Espécimes representativos das espécies estudadas foram depositados na Colecao
Helmintoldgica do Instituto Oswaldo Cruz — CHIOC, da Fundagdo Oswaldo Cruz, Rio

de Janeiro, Brasil.
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CAPITULO IT

Artigo publicado na revista Parasite. Dactylogyrids (Platyhelminthes, Monogenea)
from the gill lamellae of doradids (Siluriformes) with description of four new species of
Cosmetocleithrum and new geographical distribution for known species from the
Neotropical Region, Brazil.

Este trabalho descreveu cinco novas espécies de Cosmetocleithrum parasitando os
filamentos branquiais de peixes doradideos neotropicais. Cosmetocleithrum undulatum n.
sp., Cosmetocleithrum brachylecis e Cosmetocleithrum ludovicense foram descritos de
Platydoras brachylecis de um mercado da Cidade Operdria, Sao Luis, Estado do
Maranhdo, Brasil. Cosmetocleithrum sacciforme n. sp. e Cosmetocleithrum
basicomplexum n. sp. foram descritos de Oxydoras niger do Rio Jurud, Estado do Acre,
Brasil. Em colaboracdao com a Dra. Williane Maria de Oliveira Martins do Instituto
Federal do Acre por se tratarem de espécies de hospedeiros da mesma familia e espécies
de helmintos do mesmo género. Além das novas espécies, novos dados foram
relacionados a caracteres morfoldgicos e dados biogeograficos foram apresentados para

Cosmetocleithrum leandroi, Cosmetocleithrum akuanduba e Cosmetocleithrum confusus.
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Abstract — Five new species of Cosmerocleithrum were described parasitizing the gill filaments of neotropical doradid
fishes. Cosmetocleithrum undulatum n. sp., Cosmetocleithrum brachylecis n. sp. and Cosmetocleithrum ludovicense
n. sp. are described from Platvdoras brachylecis from a market-place of Sdo Lufs, State of Maranhio, Brazil.
Cosmetocleithrum sacciforme n. sp. and Cosmetocleithrum basicomplexum n. sp. are described from Oxydoras niger
from Jurud River, State of Acre, Brazil. Cosmetocleithrum undulatum and Cosmetocleithrum brachylecis resemble
Cosmetocleithrum falsunilatum Feronato, Razzolini, Morey & Boeger, 2022 mainly by the unique male copulatory
organ (MCO) morphology but differ from these and all congeneric species mainly by the morphology of the MCO,
accessory piece and hooks pairs. Cosmetocleithrum ludovicense is closer to Cosmetocleithrum confusus Kritsky,
Thatcher & Boeger, 1986 and to Cosmetocleithrum akuanduba Soares, Santos Neto & Domingues, 2018 but
differs from those mainly by the morphology of the accessory piece. Cosmetocleithrum sacciforme differs from all
congeneric species mainly by the morphology of the accessory piece formed by a single plate of saccular appearance.
Cosmetocleithrum basicomplexum also shares morphological characters with Cosmerocleithrum gigas Morey,
Cachique & Babilonia, 2019 considering the size of the body and shape of the anchors, but differs mainly in the
morphology of the bars and hooks. Besides the new species, new data are presented for Cosmetocleithrum leandroi
Soares, Neto & Domingues, 2018, C. akuanduba and C. confisus regarding morphological characteristics and
biogeography.

Key words: Cosmetocleithrum, Dactylogyridae, Monogeneans, Doradidae, South America.

Résumé — Dactylogyridae (Platyhelminthes, Monogenea) des lamelles branchiales de Doradidae (Siluriformes)
avec description de cinq nouvelles especes de Cosmetocleithrum et nouvelle répartition géographique d’especes
connues de la région néotropicale au Brésil. Cing nouvelles espéces de Cosmetocleithrum sont décrites, parasitant les
filaments branchiaux de poissons Doradidae néotropicaux. Cosmetocleithrum undulatum n. sp., Cosmetocleithrum
brachylecis n. sp. et Cosmetocleithrum ludovicense n. sp. sont décrits de Platvdoras brachylecis provenant d’un
marché de Sdo Lufs, Etat du Maranhdo, Brésil. Cosmerocleithrum sacciforme n. sp. et Cosmetocleithrum
basicomplexum n. sp. sont décrits d’Oxydoras niger de la riviere Jurud, Etat d’Acre, Brésil. Cosmetacleithrum
undulatum et Cosmetocleithrum brachylecis ressemblent a Cosmetocleithrum falsunilatum Feronato, Razzolini,
Morey & Boeger, 2022 principalement par la morphologie unique de I'organe copulateur méle (OCM), mais
different de ces espéces et de toutes les especes congénéres principalement par la morphologie de ’OCM, de la
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pieéce accessoire et des paires de crochets. Caosmetocleithrum ludovicense est proche de Cosmetocleithrum confisus
Kritsky, Thatcher & Boeger, 1986 et de Cosmetocleithrum akuanduba Soares, Santos Neto & Domingues, 2018
mais en différe principalement par la morphologie de la pi¢ce accessoire. Cosmetocleithrum sacciforme se distingue
de toutes les espéces congénéres principalement par la morphologie de la piéce accessoire formée d’une seule
plaque d’aspect sacculaire. Cosmetocleithrum basicomplexum partage également des caractéres morphologiques
avec Cosmetocleithrum gigas Morey, Cachique & Babilonia, 2019 compte tenu de la taille du corps et de la forme
des anchors, mais en différe principalement par la morphologie des barres et des crochets. Outre les nouvelles
especes, de nouvelles données sont présentées pour Cosmetocleithrum leandroi Soares, Neto & Domingues, 2018,

C. akuanduba et C. confusus concernant les caractéristiques morphologiques et la biogéographie.

Introduction

The neotropics, spanning from central Mexico to the south-
ern limit of South America, has the most diverse group of fishes
on the planet [14]. This region harbors the greatest diversity of
freshwater fish with approximately 6,000 known species and
estimates of 9,000 species [18]. Of the total known species,
the Characiformes, Siluriformes, and Gymnotiformes account
for approximately 77% of the known species [2]. Thus, South
America harbors the most diverse fauna of continental freshwa-
ter fish in the world with approximately 5,750 known species
[3]. Siluriformes, collectively known as catfish, stand out as
the largest and most diverse order of freshwater fish, and con-
stitute one of the most important components of the Neotropical
fauna, with more than 3,800 described species [6]. Among all
the families of this order, Doradidae stand out as one of the
most diverse and representative families among the Neotropical
Siluriformes, with more than 90 valid species [6]. Doradidae are
a monophyletic group endemic to freshwaters of South America
on both sides of the Andes Mountains [19].

Siluriformes host a remarkably rich and diverse fauna of gill
monogeneans, and these host-parasite systems are an attractive
model for phylogenetic studies in the Neotropics [4, 12]. The
dactylogyrid Cosmetocleithrum Kritsky, Thatcher & Boeger,
1986 is one of the most species-rich groups of monogenoids
reported from siluriform fishes and was proposed to accommo-
date species of Dactylogyridae that parasitize Oxyvdoras niger
(Valenciennes) and Pterodoras granulosus (Valenciennes) in
the Amazon River basin [9]. This genus shows high specificity
to catfishes within Doradidae and Auchenipteridae [11]. Cur-
rently, 23 species of Cosmetocleithrum are recognized as para-
sites of the gills of neotropical Siluriformes, among which 15
species recorded in doradids hosts, eight in Auchenipteridae,
one parasitizing Pimelodidae, and one in Loricariidae. All spe-
cies of Cosmetocleithrum have been described from hosts of
members of a single family [1, 4, 5, 15, 22, 23, 24], except
for Cosmetocleithrum bulbocirrus Kritsky, Thatcher & Boeger,
1986, reported from species of three different siluriform fami-
lies and from Hoplias malabaricus (Bloch), a characiform fish
[7]. However, considering that only one specimen was found in
the latter host, this record needs to be confirmed.

During research on monogeneans of siluriform fishes
in northern and northeastern Brazil, five new species of
Cosmetocleithrum were found and are described herein. More-
over, new data are presented to Cosmetocleithrum leandroi
Soares, Neto & Domingues, 2018, Cosmetocleithrum
akuanduba Soares, Santos Neto & Domingues, 2018 and
Cosmetocleithrum confusus Kritsky, Thatcher & Boeger, 1986

regarding morphological characteristics and biogeographical
data, thus expanding the knowledge of these species.

Material and methods

The studies were carried out between 2019 and 2023 on
different doradid species collected from two distinct localities
in Brazil. Specimens of Oxydoras niger were captured with
gill nets and hook and line from Jurud River, Acre, Brazil
(7°40/34.1"S, 72°39'39.5"W) and those from Platydoras
brachylecis and Hassar affinis were obtained from street
markets located on the island of Sdo Luis, State of Maranhio
(2°34'18.0'S 44°11'49.9"W),

The gills of each specimen were removed and placed in
vials containing hot water (c. 65 °C) in order to relax the par-
asites, and they were then shaken to detach the parasites from
the gill filaments. Subsequently, absolute ethanol was added
to reach a concentration of 70%. The vials were then sent to
“Laboratorio de Helmintos Parasitos de Peixes, Instituto
Oswaldo Cruz, FIOCRUZ”, where the gills were analyzed,
and the parasites identified. Monogeneans were picked using
a stereoscopic microscope for subsequent morphological stud-
ies. Some specimens were mounted in Hoyer's medium for
study of the sclerotized parts; others were stained with
Gomori’s trichrome for study of the internal organs of the
parasite [8]. Measurements are presented in micrometers; range
values are followed by mean and number of structures mea-
sured in parentheses. Dimensions of organs and other structures
represent the greatest distance; lengths of curved or bent struc-
tures (anchors, bars, and accessory piece) represent the straight-
line distances between extreme ends [9], except for copulatory
complexes that were measured using Imagel [17]. The speci-
mens were studied, photographed, and drawn using an
Olympus BX 41 microscope with phase contrast and Zeiss
Axioskop 2 Plus microscope with differential interference con-
trast (DIC), both equipped with a camera lucida. Holotypes,
paratypes, and vouchers of each species were deposited in the
“Colecio Helmintologica do Instituto Oswaldo Cruz -
CHIOC”, from “Fundac@o Oswaldo Cruz - FIOCRUZ”.

Results

Class Monogenea Bychowsky, 1937

Subclass Monopisthocotylea Odhner, 1912

Order Dactylogyridea Bychowsky, 1937
Dactylogyridae Bychowsky, 1933

Cosmetocleithrum Kritsky, Thatcher & Boeger, 1986

70



Silva A.L.S. et al: Parasite 2023, 30, 53

—')
~_"

Figure 1. Cosmedocletthrum undlotem o sp. rom Platvderas Brachvects. (A) Totml ventral view {composite): (B) Copulatory complex,
ventral view: (C) Hook pairs 1, 6, 7, () Hook pair 5; {E) Dorsal bar; (F) Ventral bar; (G) Ventral anchor; (H) Dorsal anchor. Scale bars: A,

100 pm. B, C, 10 pm, D, 50 pm, E F, 15 pm, G, H. 20 pm.

Cosmetocleithrum undulatum n. sp. (Fig. 1)

urn:lsid:zoobank. orgiact D91 SBOG2-677 T-4D6F-8024-
CSCFeOD4FDG2,

Type-host: Platvdoras brachivlecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Silurformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Market-place of the Cidade Operina, Sio
Luis, State of Maranhio, Brazil (2°34'18.0"S 4471 1'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 312,

Type-material: Holotype CHIOC 40257 a: Paratypes
CHIOC 40257 b-h: 40258 a-g.

Etymology: The specific name is derived from Latin
{undulatum = wavy) and refers to the shape of the male copu-
latory organ.

Description

Based on 21 specimens: |4 mounted in Hoyer's medium
and 7 stained in Gomori's trichrome. Body fusiform, elongated,
comprising cephalic region. trunk, peduncle, and haptor.
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Tegument thin, smooth. Body. including haptor, 1069
(780~1380; n = 14) long by 228 (110-320; n = 14) wide at
the level of germarium. Cephalic lobes poorly developed. Four
pairs of head organs. Cephalic glands indistinct. Eyes absent.
Accessory granules scattered in the pharyngeal region, some-
times gathered, resembling eyes. Mouth subterminal. Pharynx
spherical 52 (32-73; n = 7) in diameter. Esophagus short.
Two intestinal ceca confluent posteriorly to testis, lacking diver-
ticula. Gonads intercecal, tandem. Germarium 97 (83-125;
n =4) long by 21 (14-36; n = 4) wide. Vagina simple, non-
sclerotized; vaginal aperture sinistroventral. Seminal receptacle
pyriform. Mehlis’ gland, uterus, oviduct, and ootype not
observed. Vitellaria extends throughout the trunk, except in
areas of other reproductive organs. Testis postgermarial,
49 (32-60; n = 3) long by 20 (15-30; n = 3) wide. Vas deferens
looping left intestinal cecum; seminal vesicle a dilatation of vas
deferens. Prostatic reservoir elongated. Copulatory complex
comprising male copulatory organ (MCQ) and accessory piece.
MCO formed by a wavy tube and sclerotized walls that
abruptly tapers at the tip; a thin, and delicate veil-shaped layer
covers the entire tip of the cirrus and involves the accessory
piece in its distal portion, 220 (200-249; n = 14) in total length.
Accessory piece straight, non-articulated to the base of the
MCO, 98 (86-116; n = 14) long. Peduncle conspicuous, long.
Haptor globose, with dorsal and ventral anchor/bar complexes,
177 (110-220; n = 14) wide. Ventral bar straight with enlarged
ends projecting posteriorly, 57 (49-72; n = 14) wide. Dorsal bar
more straight with two submedian projections, 69 (57-85;
n = 14) wide. Ventral and dorsal anchors dissimilar in size
and shape. Ventral anchor with well-developed, square-shaped
superficial root and rounded deep root, curved shaft and point
not passing from the level of the tip of superficial root, outer
59 (55-61; n = 14); inner 50 (47-54; n = 14); base 33
(29-40; n = 14). Dorsal anchor with well-developed rectangular
superficial root and well-developed and rounded deep root,
evenly curved shaft and point not passing from the level of
the tip of superficial root, outer 41 (39—43; n = 14); inner 37
(3543; n = 14); base 26 (22-30; n = 14). Hooks with ancyro-
cephaline distribution. Hooks dissimilar, pair 5 with a delicate
point, inconspicuous thumb, slender straight shank with point
slightly recurved, filamentous hook (FH) loop 3/4 shank length,
18 (17-19; n = 13); hook pairs 14, 6 and 7 with shaft
powerfully robust through its length, ending in a small rounded
portion at the end; thumb short, rounded; filamentous hook
(FH) loop about shank length, 16 (15-18; n = 78).

Remarks

Cosmetocleithrum undulatum n. sp. differs from all con-
generic species mainly in terms of the morphology of the
MCO, while resembling C. falsunilatum Feronato, Razzolini,
Morey & Boeger, 2022 with a unique MCO morphology, very
similar to the species of Unilatus Mizelle & Kritsky, 1967, that
are parasites of loracariids. However, Cosmetocleithrum undu-
latum n. sp. differs from C. falsunilatum regarding the shape of
the MCO, which in C. falsunilatum is rolled up into a cork-
screw shaped, while in Cosmetocleithrum undulatum n. sp.
the MCO is an undulating tube with a thin and delicate layer
that covers the entire tip of the MCO. Furthermore, the

accessory piece of C. falsunilanum is subdivided into two
regions that reach close to the base of the MCO, while in the
new species, the accessory piece is straight, reaching just less
than half of the length of the MCO. The hook pairs 1-4, 6, 7
of the new species are unique among the Cosmetocleithrum
species, with a shaft that is strongly robust throughout its
length, and with a small constricted portion ending with a small
rounded portion at the end.

Cosmetocleithrum brachylecis n. sp.
(Fig. 2)

urmn:lsid:zoobank.org:act:57814DA6-2145-414F-9760-
A28D5036DAFD.

Type-host: Platydoras brachylecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Siluriformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Market-place of the Cidade Operdria, Sio
Luis, State of Maranhio, Brazil (2°34'18.0”S 44°11'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 38.

Type-material: Holotype CHIOC 40247 a; Paratypes
CHIOC 40247 b—-m; 40248.

Etymology: The specific name is derived from the name of
its host, Platydoras brachylecis.

Description

Based on 16 specimens mounted in Hoyer’s medium and
3 stained in Gomori’s trichrome. Body fusiform, elongated,
comprising cephalic region, trunk, peduncle, and haptor. Body,
including haptor, 528 (360-660; n = 13) long by 116 (60-160;
n = 13) wide at the germarium level. Tegument thin, smooth.
Cephalic lobes poorly developed. Four pairs of head organs.
Cephalic glands indistinct. Eyes absent. Accessory granules
scattered in the cephalic and pharyngeal region. Mouth subter-
minal. Pharynx spherical, muscular 34 (27-43; n = 9) in diam-
eter. Esophagus short. Two intestinal ceca confluent just
posteriorly to gonads, lacking diverticula. Gonads tandem,
germarium pre-testicular. Germarium 110 (72-157; n = 4) long
by 23 (17-23; n = 4) wide. Vagina simple, non-sclerotized;
vaginal aperture sinistroventral. Seminal receptacle rounded.
Mehlis® gland, uterus, oviduct and ootype not observed.
Vitelline follicles dense, dispersed throughout trunk but absent
in region of reproductive organs and MCO. Testis posterior to
germarium 27 (22-32; n = 4) long by 27 (22-35; n = 4) wide.
Vas deferens looping left intestinal cecum; seminal vesicle a
dilatation of vas deferens. Prostatic reservoir anterior to seminal
vesicle. Copulatory complex comprising male copulatory organ
(MCO) and accessory piece. MCO composed as a spiral tube
with sclerotized walls, with counter-clockwise orientation,
68 (49-82; n = 13) in total length. Accessory piece straight,
elongated, exceeding the base of the cirrus, non-articulated to
the base, 45 (36-52; n = 13) long. Peduncle clongate. Haptor
globose, almost the same width as the body 104 (60-130;
n = 13) wide. Ventral bar slightly recurved with enlarged ends,
38 (24-43; n = 13) wide. Dorsal bar robust, broadly u-shaped,
with two submedian projections, 46 (25-55; n = 13) wide.
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Figure 2. Cosmetocleithrmim brachyleciy n. sp. from Plasdoras brachvlecis. (A) Total, vemml view (compaositel; (B) Copulstory

complex. ventral view: () Hook; (D) Dossal bar: (E} Ventral bar; {F} Ventral anchor: (G) Dorsal anchor. Scale bars: A, 100 pm, B, DG,
20 pm, C, 10 pmo
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Ventral and dorsal anchors dissimilar in size and similar in
shape, robust superficial and deep roots; deep root straight;
superficial root pointed; evenly curved shaft, and short point.
Ventral anchor outer 37 (35-39; n = 13); inner 32 (27-43;
n = 13); base 23 (19=26; n = 13). Dorsal anchor outer 29
(26-32; n = 13); inner 22 (18=25; n = 13); base 19 (16-20;
n = 13). Hooks with ancyrocephaline distribution. Hooks
similar in shape and size; point and shaft delicate, erect thumb,
shank expanded, tapering abruptly proximally in a point,
15 (13-16; n = 70); FH loop about 3/4 shank length.

Remarks

Cosmetocleithrum brachylecis n. sp. resembles C. falsunila-
tum and C. undulatum n. sp. regarding the shape of the MCO,
which is similar to the unique feature of Unilarus. While the
MCO in C. falsunilatum has a cork-screw-like shape, the
MCO in the new species is formed by a spiral tube with scle-
rotized walls. The new species differs from C. wundulatum
n. sp. regarding the lengths of the MCO and accessory piece:
in the new species, the accessory piece is straight and elon-
gated, such that it goes beyond the base of the cirrus, while
in C. undulatum it is also straight, but only reaches just less than
half of the length of the MCO. The new species also differs
from all congeneric species in terms of the morphology of
the hooks, which are distally slender, expanded in the middle
third, and taper abruptly proximally.

Cosmetocleithrum ludovicense n. sp.
(Fig. 3)

urn:lsid:zoobank.org:act:2733EAE7-3CF5-4BBD-804 A-
12852B7348E7.

Type-host: Platydoras brachylecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Siluriformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Marketplace of the Cidade Operdria, Sao
Luis, State of Maranhdo, Brazil (2°34'18.0"S 44°11'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 434.

Type-material: Holotype CHIOC 40251; Paratypes CHIOC
40252 a—c; 40253 a—q.

Etymology: The specific name is in honor of people born
on Sido Luis Island, state of Maranhio, Brazil.

Description

Based on 25 specimens: 20 mounted in Hoyer’s medium
and 5 stained in Gomori’s trichrome. Body fusiform, elongated,
comprising cephalic region, trunk, peduncle and haptor. Body,
including haptor. 510 (310-630; n = 20) long by 119 (50-170;
n = 20) width at level of germarium. Tegument thin, smooth.
Cephalic lobes poorly developed. Four bilateral pairs of head
organs. Cephalic glands indistinct. Eyes absent. Accessory
granules sometimes scattered in the pharyngeal region. Mouth
subterminal. Pharynx spherical, weakly muscular 36 (33-50;
n = 12) in diameter. Esophagus short. Two intestinal ceca con-
fluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, tandem. Germarium 35 and 63; long by 22 and

40 wide. Vagina well-developed, formed by two chambers with
heavily sclerotized walls that come together to form an opening;
vaginal canal very long, and convoluted, making some loops in
the direction of MCO. Seminal receptacle small, slightly
rounded. Mehlis’ gland, uterus, oviduct and ootype not
observed. Vitellaria extends throughout the trunk, except in
arcas of other reproductive organs. Testis postgermarial
31 (21-38: n=4) long by 21 (15-30; n = 4) wide. Vas deferens
looping left intestinal cecum; seminal vesicle a dilatation of vas
deferens. Prostatic reservoir pyriform. Copulatory complex
comprising MCO and accessory piece. MCO a sclerotized tube,
inverted J-shaped, 57 (47—67; n = 23) in total length; distal part
formed by a small and delicate tube, presenting a cap through
which its tip penetrates. MCO base irregularly expanded, with
an oval sclerotized brim associated with the base and a conspic-
uous rod-shape flange. Accessory piece straight and robust, with
a hollow structure and sclerotized walls, 40 (33—44; n = 23)
long, non-articulated to the base of the MCO. Peduncle short.
Haptor, subhexagonal, with dorsal, ventral anchor/bar complex,
94 (45-130; n = 15) wide. Hooks with ancyrocephaline distribu-
tion. Anchors similar in shape and size, with well-developed
roots. Ventral anchor with elongate and truncated superficial
root and short deep root, straight shaft and long point; point
passing tip of superficial root, outer 23 (21-25; n = 23); inner
16 (12=20; n = 23); base 16 (10-20; n = 23). Dorsal anchor with
elongated and pointed superficial root and short deep root,
straight shaft and long point; point passing tip of superficial root,
outer 23 (21-25; n = 23); inner 15 (13-18; n = 23); base 15
(13-18; n = 23). Ventral and dorsal bar open V-shaped, with
a fracture of the medium region. Ventral bar 48 (20-65;
n = 23) wide. Dorsal bar with two submedial projections,
43 (20-59; n = 24) wide. Hooks similar in size and shape, all
of them comprising a curved base, slender shank. rounded and
protruding thumb, curved shaft and short point 14 (12-15;
n =77) long; FH loop almost the total shank length.

Remarks

Cosmetocleithrum ludovicense n. sp. is closely related to
Cosmetocleithrum confusus and to Cosmetocleithrum sobrinus
Kritsky, Thatcher & Boeger, 1986 regarding the enlarged base
of the MCO. However, it differs from these species in terms of
the shape of the accessory piece, which in C. confusus is a
hollow structure with sclerotized walls and truncated end, and
in C. sobrinus is large, globose and apparently hollow, while
in the new species, the MCO is formed by a thin hollow tube
of inverted J-shaped, with sclerotized walls. The new species
is also closer to Cosmetocleithrum akuanduba, in which the
MCO has a tubular coiled shaft that frequently appears to have
an inverted J-shaped but differs from the latter in terms of its
sclerotized and bulbous base in the latter.

Cosmetocleithrum sacciforme n. sp.
(Fig. 4)

urn:Isid:zoobank.org:act: E6C1543F-3AA 1-438 A-8 AF7-
12CDE13180F5.

Type-host: Oxydoras niger (Valenciennes, 1821) (Siluri-
formes, Doradidae).

74



Silva A.L.S. et al: Parasite 2023, 30, 53

Figure 3. Cosmerocieitirm ludovicense n. sp. from Plarydoras brachylecis. (A) Total, ventral view {compositey; (B) Copalatory complex,
ventral view: (C) Vagino; (D) Hool: (E) Dorsal bar; (F) Ventral bar; (G Ventral anchor; (H) Dorsal anchor. Scale bars: A, 100 pm, B, C,
20 pm, D-H, 10 pm.
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Figure 4. Comnetocleitirm sacciforme no sp. from @hovdoras miger. {A) Total, ventral view {composite); (B) Copulatory complex, ventral
view: (€3 Dorsal bar; (D) Ventral bar; (E) Hook: (F) Ventral anchor; () Dorsal anchor. Scale bars: & 100 pmy BLE, 10 pm, €, D F, G,
20 pm.
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Site in host: Gill lamellae.

Type-locality: Jurua River, Acre, Brazil (7°40/34.1"S,
72°39'39.5"W).

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 7.

Specimens deposited: Holotype CHIOC 40254; Paratypes
CHIOC 40255 a-b; 40256 a—d.

Etymology: The specific name is from Latin (saccus = sac;
formis = shape of) and refers to the shape of accessory piece,
which resembles a sac-like structure.

Description

Based on 7 specimens mounted in Hoyer’s medium. Body
fusiform, robust, comprising cephalic region, trunk, peduncle
and haptor. Body length, including haptor, 530 (370-660;
n="7) by 184 (70-230; n = 7) width at the level of germarium.
Tegument thin, smooth. Cephalic margin broad; cephalic lobes
moderately developed; three bilateral pairs of head organs;
cephalic glands posterolateral to pharynx. Eyes absent. Acces-
sory granules sometimes scattered in the pharyngeal region.
Mouth subterminal. Pharynx spherical, muscular 38 (25-50;
n = 4) in diameter. Esophagus short. Two intestinal ceca
confluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, tandem. Germarium 111 (88-133; n = 5) long by
53 (43—60; n = 5). Vagina not observed; vaginal canal short
with aperture sinistroventral. Seminal receptacle rounded.
Mehlis’ gland, uterus, oviduct and ootype not observed.
Vitellaria extends throughout the trunk, except in areas of other
reproductive organs. Testis postgermarial 119 (100-137; n = 5)
long by 63 (52-80; n = 5) wide. Vas deferens looping left
intestinal cecum; seminal vesicle a dilatation of vas deferens.
Prostatic glands forming a dense mass around of the prostatic
reservoir. Prostatic reservoir piriform. Copulatory complex
comprising MCO and accessory piece. MCO formed by a
sclerotized tube slightly flattened and twisted with the same
thickness over its entire length 48 (42-55; n = 7) in total length.
Accessory piece formed by a single plate of saccular appear-
ance with apparently membranous walls 23 (12-31; n = 7);
MCO base with a conspicuous flap, 22 (21-23; n = 3) long.
Peduncle very short. Haptor subhexagonal, with dorsal, ventral
anchor/bar complex 117 (60-150; n = 7) wide. Hooks with
ancyrocephaline distribution. Anchors similar in shape and size,
deep and superficial roots well-developed, shaft curved, point
straight. Ventral anchor outer 31 (30-32; n = 6); inner 19
(17-21; n = 6); base 18 (17-20; n = 6). Dorsal anchor outer
31 (30-32; n = 6); inner 21 (20-22; n = 6); base 18 (17-19;
n = 6). Ventral bar open V-shaped with tapered ends,
60 (54-67; n = 6) wide. Dorsal bar V-shaped, with two subme-
dial long projections directed posteriorly, 65 (45-82; n = 06).
Hooks similar in shape and size, with erect thumb, straight
shaft, and point; shank bent back proximally 16 (15-17;
n = 35). FH loop almost the total shank length.

Remarks

Cosmetocleithrum sacciforme n. sp. differs from all con-
generic species mainly in terms of the morphology of the acces-
sory piece, which is formed by a single plate of saccular

appearance. The new species is similar to C. bifurcum
Mendoza-Franco, Mendoza-Palmero & Scholz, 2016 with
regard to the presence of a dense mass of prostatic glands in
the anterior trunk but differs in the morphology of the anchors
and copulatory complex.

Cosmetocleithrum basicomplexum n. sp
(Fig. 5)

urn:lsid:zoobank.org:act: EEAF4C09-5CB9-492B-946A-
27D665DT90BT.

Type-host: Oxydoras niger (Valenciennes, 1821) (Siluri-
formes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Jurud River, Acre, Brazil (7°40'34.1"S,
72°39'39.5"W).

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 30.

Specimens deposited: Holotype CHIOC 40249 a; Paratypes
CHIOC 40249 b—q; 40250.

Etymology: The specific name is from Latin (basis = base;
complexurn = complex) and refers to the ornamentation that
almost surrounds the base of the MCO.

Description

Based on 23 specimens: 15 mounted in Hoyer’s medium
and 8 stained in Gomori’s trichrome. Tegument thin, smooth.
Body fusiform, very elongated, comprising cephalic region,
trunk, peduncle, and haptor. Body length, including haptor,
2,768 (2,100-3,800; n = 23) by 531 (300~1,350; n = 23) width
at the level of germarium. Cephalic lobes poorly developed.
Three bilateral pairs of head organs. Cephalic glands posterolat-
eral to pharynx. One pair of eyes. Mouth subterminal. Pharynx
subspherical, muscular 175 (135-250; » = 20) by 302
(130-430; n = 20) wide. Esophagus short. Two intestinal ceca
confluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, testes dorsal to germarium. Germarium 196 (180-
235; n = 9) long by 177 (100-185; n = 9). Vagina formed
by two chambers; vaginal aperture sinistroventral. Seminal
receptacle indistinct. Mehlis’ gland, uterus, oviduct and ootype
not observed. Vitellaria extends throughout the trunk, except in
areas of other reproductive organs. Testis postgermarial 908
(775-1,025; n = 9) long by 152 (125-205; n = 9) wide. Vas
deferens looping left intestinal cecum; seminal vesicle a dilata-
tion of vas deferens. Prostatic reservoir present. Copulatory
complex comprising MCO and accessory piece. MCO a sclero-
tized coiled tube, with wide base opening, 70 (62-82; n = 14)in
total length. Straight and robust accessory piece, with an appar-
ently hollow structure and sclerotized walls, serving as a guide
for the MCO 76 (62-90; n = 14); MCO base broad and sclero-
tized edges approximately the length of the MCO 77 (50-60;
n = 14) long. Peduncle very long. Haptor subhexagonal, very
small in relation to the body, with dorsal, ventral anchor/bar
complex 269 (155490; n = 22) wide. Hooks with ancyro-
cephaline distribution. Anchors dissimilar in shape, deep
and superficial roots well-developed, shaft curved, point
straight, Ventral anchor outer 51 (47-55; n = 14) long; inner
25 (20-30; n = 14); base 37 (32-42; n = 14). Dorsal anchor
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Figure 5. Cosmetocleithnm basicompfeam oo sp. from Qvderaes piger. (A) Total, ventral view {composite); (B) Copolatory complex,
ventral view: C} Vagina; (I3 Dorsal bar; {E) Ventral bar; i F) Hook: () Dorsal anchor: (H} Veniral anchor. Scale bars: A, 30 pm, B, 40 pm,

C, G, H, 20 pm, D E, 30 pm, E 10 pm

outer 51 (48-535; n = 14) long: inner 25 (20-38; n = 14); hase
35 (32-38%: n = 14). Venwal bar thin, V-shaped with midline
prooves 102 (BO-130; n = 14) wide. Dorsal bar thin and fragile
Wshaped or arch-shaped, tapering in the medial region from
where a snall and very fragile projection emerges, often almost

imperceptible 108 (87-126: n = 7) wide. Hooks similar in shape
and size, thumb short, depressed, shafi srongly robust through
it length, wpered shruptly in the fnal portion of e shaft,
forming a small pointed structure 20 (18-21; n = 42). FH loop
almost the total shank length,
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Remarks

Cosmetocleithrum basicomplexum n. sp 1s more closely
related to C. confusus, C. sacciforme and C. ludovicense regard-
ing the enlarged base of the MCO, but differs from the first two
in terms of the morphology of the accessory piece. In the new
species, this is straight, with an apparently hollow structure
and sclerotized walls opening from half its length, while in
C. confusus it is a hollow structure with sclerotized walls and
truncated termination and in C. sacciforme it is sac-shaped with
apparently membranous walls. The new species closely resem-
bles C. ludovicense n. sp. regarding the morphology of the
copulatory complex (i.e. MCO and accessory piece) but differs
in terms of the shape of anchors and bars. Cosmetocleithrum
basicomplexum n. sp. shares morphological characteristics with
C. gigas Morey, Cachique & Babilonia, 2019 regarding the
body size and anchor shape but can be differentiated mainly
by the morphology of bars. In addition, the hooks of C. hasicom-
plexum n. sp. has a shaft that is strongly robust throughout its
length, with a small constricted point, as was observed in the
hooks of C. undulatum.

Cosmetocleithrum akuanduba Soares,
Neto and Domingues, 2018 (Figs. 6A—-6B)

Type-host: Hassar gabiru Birindelli, Fayal & Wosiacki,
2011.

Type-locality: Tlha grande, Xingu River, municipality of
Altamira, Pard, Brazil.

Other records: Brazil, Hassar affinis (Steindachner, 1881)
Marketplace of the Cidade Operdiria, Sio Luis, State of
Maranhiio (2°34'18.0"S  44°11'49.9"W) (present study);
H. gabiru from Iriri River, and Bacaja River, municipality of
Altamira, Pard; H. orestis (Steindachner, 1875) from Xingu
River, Belo Monte Community, municipality of Vitdria do
Xingu, Pard [21].

Parasitological indexes: Total number of hosts: 1; number
of infected hosts: I; total number of parasites: 15.

New data

Based on 12 specimens mounted in Hoyer’s medium: Body
length, including haptor, 560 (480-650; n = 6) by 110 (90-130;
n = 6) width at the level of germarium. Tegument thin, smooth.
Eyes and accessory granules absent. Pharynx spherical, muscu-
lar 48 (32-65; n = 6) in diameter. Esophagus short. Gonads
intercecal, tandem. Testis postgermarial. Copulatory complex
comprising MCO and accessory piece. MCO consists of a thin
tube forming a semi-ring in a counter-clockwise orientation,
J-shaped 94 (79-116; n = 12) in total length. Accessory piece
formed by a straight rod, presenting a small gutter in the distal
portion serving as a guide for the MCO 31 (21-37; n = 12)
long. Haptor subhexagonal, with dorsal, ventral anchor/bar
complex, 90 (70-120; n = 9) wide. Anchors similar in shape
and size, both of them comprising inconspicuous superficial
and deep roots, curved shaft and long and slightly curved point;
point acute passing the level of superficial root tip. Ventral
anchor with acute superficial root tip 25 (22-29; n = 10) inner;
32 (31-34; n = 10) outer; base 20 (15-24; n = 10) wide; Dorsal

anchor with rounded superficial root tip, 26 (23-29; n = 10)
inner; 32 (30-35; n = 10) outer; base 19 (14-22; n = 10) wide.
Ventral bar slightly arcuate with delicate fracture hatches at
medial region and rounded ends 54 (47-63; n = 10) wide. Dor-
sal bar arcuate, V-shaped, with rounded ends and two subme-
dial long projections directed posteriorly 58 (40-66; n = 10).
Hooks with ancyrocephaline distribution, similar in shape and
size; non-dilated shank, 14 (13-15; n = 28) long.

Remarks

According to Soares et al. [21], C. akuanduba is character-
ized mainly by the J-shaped MCO; elongated accessory piece
with sharp distal region, distal portion with a small gutter and
by the heavily sclerotized vagina with short S-shaped vaginal
canal. The specimens studied herein were conformable with
the original description, with small differences in the size of
the MCO and accessory piece, which in the present study were
larger than the specimens described by Soares et al.: [MCO 94
(79-116); accessory piece 31 (21-37) in the present study vs
MCO 68 (54-76); accessory piece 23 (18-30)] in Soares
et al. [21].

Cosmetocleithrum confusus Kritsky,
Thatcher & Boeger, 1986 (Figs. 6C—-6D)

Type-host: Oxydoras niger (Valenciennes), Doradidae.

Type-locality: Janauacd Lake near Manaus, Amazonas,
Brazil.

Other records: Brazil, Oxydoras niger from Jurua River,
State of Acre (7°40'34.1”S, 72°39'39.5"W) (present study);
Janauaca Lake, near Manaus, Amazonas State [10]; basin of
Solimdes River, Amazonas state [20]; Peru, Amazonas River,
Iquitos [9].

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 9.

New data

Based on 11 specimens mounted in Hoyer’s medium. Body
fusiform, elongated, comprising cephalic region, trunk, pedun-
cle, and haptor. Body length, including haptor, 883 (620-1040;
n=11)long by 158 (81-185; n = 11) wide, width at the level of
germarium. Tegument thin, smooth. Copulatory complex com-
prising MCO and accessory piece. MCO formed by a coiled
sclerotized tube, poorly defined coil, 67 (54-93; n = 11)) in
total length, counter-clockwise orientation. Accessory piece
64 (57-75; n = 11) long, non-articulated with MCO, with a
proximal portion very tapered and a hollow bulbous portion
in the distal region Haptor subhexagonal. Anchors similar in
shape; elongate point, short small base; ventral anchor, 31
(31-34; n = 10) long, base 23 (20-35; n = 10); dorsal anchor,
32 (32-39; n = 10), base 24 (22-35; n = 10). Ventral bar
V-shaped 85 (72-105; n = 10) long. Dorsal bar V-shaped,
with two submedial long projections directed posteriorly
88 (105-87; n = 10) long. Hooks similar in shape and size,
tapered shaft and point thumb, straight depressed thumb,
slender shank 16 (13-17; n = 40).
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Figure 6. (A, B} Cosmelocleithrm akinncdina Soares, Neto and Domingues, 2008: (A) Male copulitory organ; (B) Hapeor siructuees; (C, D)
Commetocleithnm cenfions Krtsky, Thacher and Boeger, 1986 () Male copulatory organ; (D) Haptor strociunes: {EpG) Cosmetocleithrum
teandren Soares, Neto and Domingues, 2018: (E) Male copulatory argan: (F) Bgg: (G) Haplor stractures. Scale bars: A, 20 um, B, [, F. G,
dip g, C, 30 pm, E, F, 50 pin.

Remarks which in the present stdy were greater than in the specimens
described by Kritsky e al: body length 883 (620-1.040) long

The marphology of C. confisis from the present study isin- by 158 (81-185) wide, venmal bar 85 (72-105) long and dorsal
agreement with the ongingl descripion of Kritsky ef all [10],  bar 88 {10587} bong, in the present material v body length 564
differing only in relation to total body length and bars length.  (449-706) long by 158 (81-185) wide, dorsal har 53 (47-62)
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long and ventral bar 59 (47-74) long in the material of Kritsky
et al. [10].

Cosmetocleithrum leandroi Soares,
Neto & Domingues, 2018 (Figs. 6E—6F)

Type-host: Hassar gabiru Birindelli, Fayal & Wosiacki,
2011, Doradidae.

Type-locality: Bacaja River, municipality of Altamira, Para,
Brazil.

Others records: Brazil, Hassar affinis (Steindachner, 1881)
from Market-place of the Cidade Operdria, Sio Luis, State of
Maranhdo (2°34'18.0"S  44°11'49.9"W) (present study);
H. gabiru from Ilha Grande, Xingu River, and Iriri River,
municipality of Altamira, Pard [21].

Parasitological indexes: Total number of host: 1; number of
infected hosts: 1; total number of parasites: 93.

New data

Based on 13 specimens mounted in Hoyer’s medium. Body
fusiform, elongated, comprising cephalic region, trunk, pedun-
cle, and haptor. Body length, including haptor, 933 (650-1,250;
n = 13) long by 119 (110-175; n = 13) wide width at the level
of germarium. Tegument thin, smooth. Eyes and accessory
granules absent. Pharynx spherical, muscular 62 (50-80;
n = 8) in diameter. Vagina heavily sclerotized, vaginal pore
sinistroventral; vaginal canal very long, convoluted, looping
towards the MCO. Copulatory complex comprising MCO
and accessory piece. MCO formed by a coiled sclerotized tube
with a bulbous structure in the distal region 612 (546-664;
n = 7) in total length, with 32 to 42 counter-clockwise rings.
Accessory piece 112 (98-138; n = 13) long, not articulated with
MCO, comprising a sigmoid rod, with cup-shaped distal region.
Peduncle long. Haptor subhexagonal, 109 (110-175; n = 10)
wide. Ventral anchors with pointed superficial root and deep
root broad, slightly curved shaft and point, outer 47 (44-50;
n = 13) long, inner 34 (31-39; n = 13), base 30 (24-33;
n = 13); dorsal anchor, with pointed superficial root and deep
root short, slightly curved shaft and point, outer 37 (31-43;
n = 13), inner 33 (29-36; n = 13), base 23 (20-30; n = 13).
Ventral bar straight with knobbed ends 49 (42-55: n = 13) long,
by 6 (5-10; n = 13) wide. Dorsal bar straight, with two subme-
dial long projections directed posteriorly 55 (50-65; n = 13)
long by 7 (5-8; n = 13). Hooks similar in shape and size, incon-
spicuous rounded thumb, shaft straight, short, slightly dilated
15 (14-15; n = 40). Egg oval, with filament opposite to opercu-
lar end, 84 (80-87; n = 5) long by 50 (47-52; n = 5) wide;
filamentous 58 (47-70; n = 5).

Remarks

Cosmetocleithrum leandroi was described from the gill fil-
aments of Hassar gabiru, in the state of Pard, Brazil. According
to the original description, C. leandroi is characterized by a
MCO comprising a coil of about 3%z rings, a sigmoid accessory
piece with a cup-shaped distal portion, a single type of hooks,
and anchors with poorly differentiated roots. The speci-
mens studied here, based on newly collected specimens from

H. affinis, were in accordance with the original description,
while presenting some differences in morphology and measure-
ments, compared with the original material, deposited in CHIOC
(Holotype 39053 a, paratypes 39053 b—f, vouchers 39054 a—c):
body length 933 (650-1,250) long by 119 (110-175) wide,
MCO with 3% to 4¥2 counter-clockwise rings, ventral and dorsal
anchors with pointed superficial root and deep root developed
and hooks with slightly dilated shank, in the present material
vs body length 712 (575-835) long by 132 (102-157) wide,
MCO with 3% counter-clockwise rings, superficial and deep
roots poorly developed and hooks with non-dilated shank in
the original description and type material examined.

Discussion

Cosmetocleithrum is one of the most diverse genera of
dactylogyrids parasitizing neotropical catfishes [4]. It is charac-
terized by the presence of two submedial ribbon-like projec-
tions on the dorsal bar, a copulatory complex comprising a
variably coiled cirrus with counter-clockwise rings and an elab-
orate accessory piece non-articulated to the cirrus base [10].

So far, species of Cosmetocleithrum have been found in
fishes caught in Argentina (1), Brazil (18), and Peru (4). Among
these, 14 species parasitize hosts of the Doradidae: C. akuan-
duba, C. bifurcum, and C. leandroi parasitizing Hassar gabiru;
Cosmetocleithrum  phryctophallus  Soares, Santos Neto &
Domingues, 2018 parasitizing Hassar orestis (Steindachner);
C. confusus, Cosmetocleithrum gigas, C. gussevi Kritsky,
Thatcher & Boeger, 1986, Cosmetocleithrum parvum Kritsky,
Thatcher & Boeger, 1986, Cosmetocleithrum rarum Kritsky,
Thatcher & Boeger, 1986 and Cosmetocleithrum sobrinus
Kritsky, Thatcher & Boeger, 1986 parasitizing O. niger; Cosme-
tocleithrum tortum Mendoza-Franco, Mendoza-Palmero &
Scholz, 2016 parasitizing Nemadoras hemipeltis (Eigenmann),
Cosmetocleithrum infinitum Morey, Rojas & Cachique, 2022
parasitizing Anadoras grypus (Cope); C. falsunilatum parasitiz-
ing Megalodoras uranoscopus (Eigenmann & Eigenmann) and
Cosmetocleithrum trachvdorasi (Acosta, Scholz, Blasco-Costa,
Alves, Silva & 2018) Cohen, Justo, Gen & Boeger, 2020
parasitizing Trachydoras paraguayensis (Eigenmann & Ward).

Cohen et al. [4] proposed two morphologically distin-
guished groups among the species of Cosmetocleithrum: (1) spe-
cies that resemble the type species, Cosmetocleithrum gussevi,
which present non-articulated bars and a distally bifid accessory
piece, often resembling a hook (C. parvum, C. rarum, C. sobri-
nus, Cosmetocleithrum longivaginatum Suriano & Incorvaia,
1995, C. striatuli, C. laciniatum, C. phryctophallus and
C. gigas); and (2) species with articulated bars and a variably
shaped accessory piece (e.g. C. confusus, C. bulbocirrus,
C. tortum and C. bifurcum). Subsequently, new species of
Cosmetocleithrum were proposed and can be placed in those
groups. Among these, C. berecae Cohen, Justo, Gen & Boeger,
2020, C. nunani Cohen, Justo, Gen & Boeger, 2020, C. falsuni-
latum Feronato, Razzolini, Morey & Boeger, 2022, C. galeatum
Yamada, Yamada & Silva, 2020, C. spathulatum Yamada,
Yamada & Silva, 2020 and C. baculum Yamada, Yamada &
Silva, 2020 were placed in group 1. In the description of Cosme-
tocleithrum infinitum, Morey et al. [13] present images that
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showed the articulation on the ventral bar. Among the new
species proposed in the present study, only C. ludovicense and
C. sacciforme present articulated bars and thus are included in
group 2, while C. undulatum, C. brachylecis and C. basicom-
plexion are included in the group 1.

Nevertheless, in the phylogenetic analysis of Cosmetoclei-
thrum conducted by Mendoza-Palmero et al. [11], the phyloge-
netic position of the species analyzed corresponded partially to
the morphological categories proposed by Cohen et al. [4].
Their study [11] provides suggestions for further studies regard-
ing Cosmetocleithrum spp., including the molecular characteri-
zation of the remaining species of this genus in order to
evaluate the phylogenetic positions of all the species.

Mendoza-Palmero et al. [11] stated that more than 15 spe-
cies of Cosmetocleithrum have been described over recent
years, thereby adding new morphological characteristics that
can be included in the diagnosis of the genus. They cited
C. bifurcum (a member of the “doradid group™) and C. baculum
(a member of the “auchenipterid group”), which have dissimilar
hooks, but C. nunani (also a member of the auchenipterid
group) presents two morphologically distinct hooks. Regarding
the species described in the present paper, C. undulatum
(a member of the doradid group) can be included in this set
of species with two morphological distinct hooks, thus showing
that it is not related to the host family. Considering the position
of the vagina, a feature also mentioned by Mendoza-Palmero
et al. [11], the species described herein are concordant with
almost all species of the genus, presenting a sinistral aperture,
with the exception of C. torfum.

Despite the high diversity of catfish in the Amazon region
and the economic importance of some of these species, knowl-
edge of the helminth fauna parasitizing these fish is still frag-
mentary and far from sufficient [12]. Moreover, no studies on
the helminth fauna of many of these fish have yet been con-
ducted, as is the case of P. brachylecis, which is a thorny catfish
endemic to the basins of the Mearim River, Pindaré River,
Itapecuru River and Pamaiba River, in northeastern Brazil
[16]. The new species described in the present study and the
new records of hosts for P. brachylecis demonstrate that there
is a real need to expand such studies, especially with regard to
endemic fish species and those that have recently been
described. The finding, more than 30 years later, of two new spe-
cies in O. niger, the type host of the first four species that were
proposed for Cosmetocleithrum, also demonstrates that studies
on these hosts are necessary and should take into consideration
the ecological processes related to the host-parasite association.
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Capitulo IIT

Artigo publicado na Revista Brasileira de Parasitologia Veterinaria Two new
species of Anacanthorus (Monogenoidea, Dactylogyridae) parasitizing serrasalmid
fish in Brazil.

Este trabalho descreveu duas novas espécies de Anacanthorus parasitos de peixes
serrasalmideos. Anacanthorus simpliciphallus sp. n. foi encontrado parasitando o peixe
hibrido P. mesopotamicus x P. brachypomus provenientes do mercado de peixes da Ilha
de Sdo Luis, Maranhdo e Anacanthorus brandtii sp. n. foi encontrado parasitando
Serrasalmus brandtii espécie endémica coletada no Rio Sao Francisco, Minas Gerais. A
pesquisa foi realizada em parceria com as doutoras Michelle Daniele dos Santos-Clapp e
Marilia Carvalho Brasil-Sato da Universidade Federal Rural do Rio de Janeiro.
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Abstract

During studies on fish parasites, two new species of Anacanthorus were found parasitizing serrasalmid fishes,
Anacanthorus simpliciphallus sp. n. from the hybrid Piaractus mesopotamicus x Piaractus brachypomus and
Anacanthorus brandtii sp. n. from Serrasalmus brandtii. Anacanthorus simpliciphallus sp. n. resembles Anacanthorus
reginae in the morphology of the male copulatory organ (MCO) and accessory piece but differs from A. reginae in
terms of the smaller size of the accessory piece, which corresponds approximately half the size of the MCO and
by the presence of a conspicuous metraterm, with a membranous terminal region. Anacanthorus brandtii sp. n.
differs from Anacanthorus scapanus by the expansion of the accessory piece, from Anacanthorus jegui by the ratio
MCO (male copulatory organ) /AP (accessory piece) and by the expansion of hook shank, from Anacanthorus
sciponophallus and A. reginae by the ratio MCO/AP. Anacanthorus brandtii sp. n. can be distinguished from A. reginae
and A. simpliciphallus sp.n. by the size of hooks which is similar in A. reginae and A. simpliciphallus sp. n. and dissimilar
in A. brandtii sp. n. The two new species also differ from each other by the expansion of shank.

Keywords: Anacanthorus spp., Dactylogyridae, Neotropical Region, Serrasalmidae

Resumo

Durante estudos em parasitos de peixes, duas novas espécies de Anacanthorus foram encontradas parasitando
peixes serrasalmideos, Anacanthorus simpliciphallus sp. n. do hibrido Piaractus mesopotamicus x Piaractus
brachypomus e Anacanthorus brandtii sp. n. de Serrasalmus brandtii. Anacanthorus simpliciphallus sp. n.
assemelha-se a Anacanthorus reginae na morfologia do 6rgao copulatério masculino (OCM) e peca acesséria (PA),
mas difere de A. reginae pelo tamanho menor da peca acesséria, que corresponde a aproximadamente metade
do tamanho do OCM e pela presenca de um metraterma conspicuo, com uma regido terminal membranosa.
Anacanthorus brandtii sp. n. difere de Anacanthorus scapanus pela expansdo da peca acessoria, de Anacanthorus
Jeguipela proporcdo OCM / PA e pela expansdo da haste do gancho, e de Anacanthorus sciponophallus e A. reginae
pela proporcao OCM / PA. Anacanthorus brandtii sp. n. pode ser distinguido de A. reginae e A. simpliciphallus sp. n.
pelo tamanho dos ganchos que é similar em A. reginae e A. simpliciphallus sp. n. e dissimilar em A. brandtii sp. n.
As duas espécies novas também diferem entre si pela expansdo da haste do gancho.

Palavras-chave: Anacanthorus spp., Dactylogyridae, Regido Neotropical, Serrasalmidae
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Introduction

Serrasalmidae, understood by fish known as piranhas and pacus, is a diverse family of freshwater fishes
belonging to the order Characiformes, that is endemic throughout tropical and subtropical South America.
Piaractus mesopotamicus (Holmberg, 1887) and Piaractus brachypomus (Cuvier, 1818), popularly known in Brazil
as pacu and pirapitinga, respectively, are species characteristic of tropical waters and restricted to South America
(Froese & Pauly, 2023). Crossing the female of P. mesopotamicus with the male of P. brachypomus results in the
hybrid known as “patinga”, which has been gaining much ground in the Brazilian fish market (Ribeiro et al., 2016).

Serrasalmus brandtii Lutken, 1875 popularly known as white piranha and “pirambeba” is an endemic species
of Sao Francisco River Basin (Britski et al., 1988; Jegti, 2003) and has a carnivorous feeding habit, being primarily
piscivorous and secondarily insectivorous (opportunistic) (Pompeu & Godinho, 2003). The specimens generally
inhabit lentic environments and are abundant in the Trés Marias reservoir (Braga, 1975).

Dactylogyridae represents one of the most species-rich groups among helminths parasites of fishes
(Boeger & Vianna, 2006; Cohen et al., 2013). Among all the genera of dactylogyrids, Anacanthorus Mizelle & Price,
1965 stand out as being highly diverse in species, distributed in a large number of host species among Neotropical
freshwater fish (Cohen et al., 2013). Currently, this genus has 92 nominal species, among which 41 species (Table 1)
parasitize Serrassalmidae fish, the most common host group for Anacanthorus spp. (Moreira et al., 2019). So far,
species of Piaractus Eigenmann have been found to be parasitized by six species of Monogenoidea, among which
Anacanthorus is the parasite genus most represented in this host genus: Anacanthorus penilabiatus Boeger, Husak &
Martins, 1995; Anacanthorus spathulatus Kritsky, Thatcher & Kayton 1979; Anacanthorus toledoensis Ledo, Sdo Clemente
& Cohen, 2015; Mymarothecium ianwhittingtoni Ledo, Sao Clemente & Cohen, 2015; Mymarothecium viatorum Boeger,
Piasecki & Sobecka, 2002; Notozothecium janauachensis Belmont-Jégu, Domingues, & Martins, 2004. These parasites
have been recorded in Brazil and Peru (Kritsky et al., 1979; Boeger et al,, 1995; Pamplona-Basilio et al., 2001;
Martins et al., 2002; Cohen & Kohn, 2005, 2009; Lizama et al., 2007; Dinis-Vasquez et al., 2014; Ledo et al., 2015, 2017;
Oliveira & Tavares-Dias, 2016; Jerénimo et al., 2020; Moreira et al., 2019). During studies with fish parasites, a new
species of Anacanthorus was found parasitizing the gills of a hybrid fish (P. mesopotamicus x P. brachypomus) that
are commercialized in marketplace located in Sdo Lufs Island, Maranhao, Brazil, and another one in the endemic
S. brandtii from Sdo Francisco River and are described herein.

Table 1. Anacanthorus spp. parasites of Serrasalmidae from Neotropical Region. Scientific names of hosts are given according
to accepted names in Froese & Pauly (2023).

MONOGENOIDEA HOSTS LOCALITIES REFERENCES
Anacanthorus amazonicus Pristobrycon striolatus, Serrasalmus rhombeus, Serrasalmus altispinis,  Bolivia, Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992 Serrasalmus sp.

Anacanthorus anacanthorus Pygocentrus nattereri Brazil* Mizelle & Price (1965)

Mizelle & Price, 1965

Anacanthorus beleophallus Pristobrycon eigenmanni Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus brazilensis P. nattereri Brazil* Mizelle & Price (1965)
Mizelle & Price, 1965

Anacanthorus camposbacae Myloplus schomburgkii Peru Morey et al. (2019)
Morey, Aliano & Grandez, 2019

Anacanthorus carmenrosae M. schomburgkii Peru Marey et al. (2019)
Morey, Aliano & Grandez, 2019

Anacanthorus catoprioni Catoprion mento Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus cinctus P. striolatus, S. altispinis Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

Anacanthorus cladophallus S. altispinis, S. spilopleura Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

Anacanthorus crytocaulus S. altispinis, P. striolatus Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

*Host obtained from Steinhart Aquarium, San Francisco, California
Braz ] Vet Parasitol 2024; 33(1): e017623 2/10
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Table 1. Continued...

MONOGENOIDEA HOSTS

LOCALITIES REFERENCES

Anacanthorus gravihamulatus
Van Every & Kritsky, 1992

Anacanthorus heplophallus
Kritsky, Boeger & Van Every, 1992

S. altispinis, S. rhombeus, P. eigenmanni, Serrasalmus sp.
Myloplus rubripinnus

Anacanthorus jegui
Van Every & Kritsky, 1992

Metynnis lippincottianus, P. eigenmanni, Pristobrycon sp., 5. rhombeus,
S. altispinis, Serrasalmus spilopleura, Serrasalmus sp.

Anacanthorus lasiophallus P. striolatus

Van Every & Kritsky, 1992

Anacanthorus lepyrophallus
Kritsky, Boeger & Van Every, 1992

S. elongatus, S.altispinis, S. maculatus, S. marginatus, Serrasalmus sp.

Anacanthorus maltai P. nattereri

Boeger and Kritsky, 1988

Anacanthorus mastigophallus
Kritsky, Boeger & Van Every, 1992

Anacanthorus mesocondylus
Van Every & Kritsky, 1992

P. eigenmanni
S. spilopleura, Serrasalmus sp., P. eigenmanni, Pristobrycon sp.,

Anacanthorus myleusi
Moreira, Carneiro, Ruz & Luque, 2019

M. schomburgkii

Anacanthorus neotropicalis P. nattereri

Mizelle & Price, 1965

Anacanthorus palamophallus
Kritsky, Boeger & Van Every, 1992

P. eigenmanni

Anacanthorus paraspathulatus
Kritsky, Boeger & Van Every, 1992

Mylossoma duriventris, M. aureum

Anacanthorus paraxaniophallus
Moreira, Carneiro, Ruz & Luque, 2019

Serrasalmus maculatus, S. marginatus

Anacanthorus pedanophallus
Kritsky, Boeger & Van Every, 1992

M. rubripinnis

Anacanthorus penilabiatus
Boeger, Husak & Martins, 1995

Colossoma macropomum, C. macropomum x Piaractus mesopotamicus,
Piaractus brachypomus, P. mesopotamicus,
P. brachypomus x P. mesopotamicus

Anacanthorus periphallus
Kritsky, Boeger & Van Every, 1992

S. altispinis, Serrasalmus sp.

Anacanthorus prodigiosus
Van Every &Kritsky, 1992

Anacanthorus ramosissimus
Van Every & Kritsky, 1992

S. elongatus, S. altispinis, S. rhombeus, Serrasalmus sp.
Serrasalmus elongatus

Anacanthorus reginae P. nattereri

Boeger & Kritsky, 1988

Anacanthorus rondonensis
Boeger & Kritsky, 1988

P. nattereri, S. rhombeus

Anacanthorus scapanus
Van Every & Kritsky, 1992

S. spilopleura

Anacanthorus sciponophallus
Van Every & Kritsky, 1992

S. altispinis, S. elongatus, S. maculatus, S.rhombeus, S. spilopleura,
Serrasalmus sp.

Anacanthorus serrasalmi
Van Every & Kritsky, 1992

Anacanthorus spathulatus
Kritsky, Thatcher & Kayton, 1979

S. altispinis, S. elongatus, S. rhombeus, Serrasalmus sp. Pristobrycon sp.,

C. macropomum, C. macropomum x P. brachypomus, P. brachypomus,
P. mesopotamicus

Bolivia, Brazil Van Every & Kritsky (1992)
Brazil Kritsky et al. (1992)

Bolivia, Brazil Van Every & Kritsky (1992)

Brazil Van Every & Kritsky (1992)
Brazil Kritsky et al. (1992)
Brazil Boeger & Kritsky (1988)
Brazil Kritsky et al. (1992)
Brazil Van Every & Kritsky (1992)
Brazil Moreira et al. (2019)
Brazil* Mizelle & Price (1965)
Brazil Kritsky et al. (1992)
Brazil Kritsky et al. (1992)
Brazil Moreira et al. (2019)
Brazil Kritsky et al. (1992)
Brazil Boeger et al. (1995),
Pamplona-Basilio et al. (2001),
Martins et al. (2002),
Lizama et al. (2007),
Cohen & Kohn (2009),
Ledo et al. (2017),
Jerénimo et al. (2020)
Brazil Kritsky et al. (1992)
Brazil Van Every & Kritsky (1992)
Brazil Van Every & Kritsky (1992)
Brazil, Peru Boeger & Kritsky (1988),
lannacone & Luque (1993)
Brazil, Bolivia  Boeger & Kritsky (1988),
Cdrdova & Pariselle (2007)
Brazil Van Every & Kritsky (1992)
Bolivia, Brazil Van Every & Kritsky (1992),
Cordova & Pariselle (2007)
Brazil Van Every & Kritsky (1992)
Brazil, Peru, Kritsky et al. (1979),
Venezuela Aragot et al. (2002),

Fischer et al. (2003),
Centeno et al. (2004),
Lizama et al. (2007),
Morais et al. (2009),
Godoi et al. (2012),
Santos et al. (2013),
Soberon et al. (2014),
Dias & Tavares-Dias (2015),
Oliveira & Tavares-Dias (2016),
Silva et al. (2022)

*Host obtained from Steinhart Aquarium, San Francisco, California
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MONOGENOIDEA HOSTS LOCALITIES REFERENCES

Anacanthorus spinatus M. rubripinnus Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus stachophallus P. nattereri Brazil, Peru Kritsky et al. (1992),
Kritsky, Boeger & Van Every, 1992 lannacone & Luque, 1993
Anacanthorus stagmophallus M.rubripinnis Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992
Anacanthorus strongylophallus M. lippincottianus Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992
Anacanthorus thatcheri P. nattereri Brazil, Peru Boeger & Kritsky (1988),
Boeger & Kritsky, 1988 lannacone & Luque (1993)
Anacanthorus toledeoensis P. mesopotamicus Brazil Ledo et al. (2015)

Ledo, Sdo Clemente & Cohen, 2015

Anacanthorus xaniophallus P. eigenmanni, Pristobrycon sp. Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

*Host obtained from Steinhart Aquarium, San Francisco, California

Material and Methods

One hybrid specimen of P. mesopotamicus x P. brachypomus purchased from a fish market on Sao Luis Island,
State of Maranhao, which had been brought to the market from a fish farm established in the municipality of
Matinhas (3°05'13.5"S, 45°02'56"W) and 168 specimens of S. brandtii captured by local fishers in Trés Marias Reservoir
(18°12'59"S, 45°17'34"W), Upper Sdo Francisco River, Minas Gerais State, Brazil and sent to the “Centro Integrado
de Recursos Pesqueiros e Aquicultura (CIRPA)” of the “Companhia de Desenvolvimento dos Vales do Sao Francisco
e Parnaiba (CODEVASF)" were examined for Monogenoidea. The gills were removed and placed in vials containing
hot water (~65°C) and were shaken. Absolute ethanol was added to reach a concentration of 70%. Monogenoids
were picked from the sediment and from the gill arches with the aid of a stereoscopic microscope. Some specimens
were mounted in Hoyer's medium to study of the sclerotized parts and others were stained with Gomori's trichrome
and mounted in Canada balsam (Humason, 1979; Boeger & Vianna, 2006). The specimens were observed using an
Olympus BX 41 microscope with phase contrast and Zeiss Axioskop 2 Plus microscope with differential interference
contrast, both equipped with a camera lucida for drawings. All measurements are presented in micrometers, and
the range is followed by the mean in parentheses and the number of specimens measured. Identification of the
authors and nomenclatural acts for the taxon was in accordance with the guidelines provided in Article 50.1 and
recommendation 50A of the International Code of Zoological Nomenclature (ICZN), which specifically pertains to
authorship identity. The holotype and paratypes for each parasite species were deposited in the Helminthological
Collection of the Oswaldo Cruz Institute (CHIOC), Rio de Janeiro, Brazil.

Results
TAXONOMY
Class Monogenoidea Bychowsky, 1937
Subclass Polyonchoinea Bychowsky, 1937
Order Dactylogyridea Bychowsky, 1937
Family Dactylogyridae Bychowsky, 1933
Subfamilia Anacanthorinae Mizelle & Price, 1965
Anacanthorus Mizelle & Price, 1965
Anacanthorus simpliciphallus Silva, Cohen, Costa & Justo (Figure 1a-d; Figure 2a-c) sp. n.
Type host: Hybrid Piaractus mesopotamicus x Piaractus brachypomus (Characiformes, Serrasalmidae)
Site in host: Gill lamellae

Type-locality: Marketplace on Sdo Luis Island, Maranhdo state, host specimen obtained from a fish farm established
in the municipality of Matinhas (3°05'13.5"S, 45°02'56" W).
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d)

h)

Figure 1. a-d: Anoconthorus simpliciphafius sp. n. parasite of hibrid Plaractus mesopotamicus x Pioroctus brochypomus. (a): Total view,
ventral (composite} (b): MCO (c) Hook (d) Hook 4A; e-h: Angconthorus brandti sp. n, parasite of Serrasalmus brandti: (e): MCO
(f} Hook pairs 1,5 (g) Hook pairs 2,4,6,7 (h) Hook 44 Scale bars: {a) 100 pm (b, ) 20 pm (¢, f, g2) 10 pm (d, h)} 5 prm.

Figure 2. Light photomicrographs of Anoconthorus simplicipholius sp. n. parasite of hybrid Poroctus mesopotomicus x Ploroctus brochypomus,
(a): Total view, ventral (b) Copulatory complex (c) Haptor. Scale bars. (a) 100 pm, (b} 30 pm; (<) 30 pm.
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Parasitological indexes: Total number of hosts: 1; total number of parasites: 7
Type-material: Holotype CHIOC 40268 a; Paratypes CHIOC 40268 b-g.

Etymology: The species name is from Latin (simplex=simples + phallus=penis) and refers to the morphology of
the male copulatory organ.

DESCRIPTION: (Based on seven specimens: six mounted in Hoyer's medium and one mounted in Gomori's
trichrome). Body elongated, fusiform, 262-550 (422, n= 5) long including the haptor, by 88-145 (123, n=5) wide
at the level of germarium. Two terminal, and two bilateral well developed cephalic lobes; three bilateral pairs
of head organs. Two pairs of eyes equidistant, anterior pair smaller than posterior pair, slightly closer together
than posterior pair; pairs slightly close to each other; accessory granules sparse in the cephalic region. Pharynx
subspherical, 20 and 27 (n=2) in diameter; long oesophagus. Two intestinal ceca confluent posterior to the gonads,
lacking diverticula. Gonads overlapping; testis dorsal to germarium, 60-100 (86; n= 4) long, vas deferens looping
intestinal caeca, single prostatic reservoir pyriform. Copulatory complex comprising male copulatory organ (MCO)
and accessory piece (AP). MCO tubular, heavily sclerotized, ]-shaped, with slightly sclerotized walls, base with smooth
margin, 65-83 (73; n=7) long. Accessory piece with a terminal flap, non articulated to MCO base, 37-45 (41; n=7).
Ratio MCO/AP 1:0.48-1:0.58 (1:0.55, n=7). Germarium 35 and 40 (n= 2) long by 40 and 45 (n= 2) wide. Metraterm
conspicuous, with membranous terminal region. Genital pore and eggs not observed. Peduncle short. Haptor
armed with 7 pairs of hooks (4 ventral, 3 dorsal), 2 pairs (1 dorsal, 1 ventral) of 4A’s, 60-135 (93, n= 5) wide. Hooks
similar in shape and size, each with truncate slightly depressed thumb, curved shaft, short point, shank proximal
expansion 0.3 shank length, 20-24 (21; n= 20) long; filamentous hook (FH loop) delicate, extending as far as half
of the shank. Similar 4A hooks, 9-12 (10; n= 10). Vitellaria dense, dispersed throughout the trunk, absent in the
region of reproductive organs and copulatory complex.

Remarks: Anacanthorus simpliciphallus sp. n. differs from all congeneric species mainly in terms of the
morphology of the accessory piece. The new species resembles Anacanthorus reginae Boeger & Kritsky, 1988, in
the morphology of the male copulatory organ (J-shaped) and in that the accessory piece is not articulated to the
MCO base and has a terminal flap. Both species differs mainly with regard to the ratio between MCO and accessory
piece [practically the same size (MCO 57-76; accessory piece 42-67) in A. reginae x accessory piece 50% the size
(MCO 65-83; accessory piece 37-45) in Anacanthorus simpliciphallus sp. n. and with regard to the size of hooks
(23-34 (28) in A. reginage and 20-24 (21) in the new species). Moreover, the new species can be differentiated from
A. reginae in that it has a metraterm conspicuous, with a membranous terminal region.

Anacanthorus brandtii Santos-Clapp, Cohen, Justo & Brasil-Sato (Figure 1e-h; Figure 3a-c) sp. n.

Type host: Serrasalmus brandtii Litken, 1875 (Characiformes, Serrasalmidae)

Site in host: Gill lamellae

Type-locality: Trés Marias Reservoir (18°12'59" S, 45°17'34" W), Upper Sao Francisco River, Minas Gerais State.
Parasitological indexes: Total number of hosts: 145; total number of parasites: 142

Type-material: Holotype CHIOC 40263 a; Paratypes CHIOC 40263 b; 40264; 40265; 40266 a,b; 40267 a, b.
Etymology: The new species is named after the specific epithet of the host, Serrasalmus brandtii

DESCRIPTION: (Based on 30 specimens mounted in Hoyer's medium). Body elongated, fusiform, 295-595
(433, n=12) long including the haptor, by 100-165 (130, n=12) wide at the level of germarium. Two terminal, and
two bilateral cephalic lobes; three bilateral pairs of head organs. Two pairs of eyes, anterior pair smaller than
posterior pair, slightly closer together than posterior pair; accessory granules distributed in the cephalic region.
Pharynx subspherical, long oesophagus. Intestinal ceca lacking diverticula. Gonads overlapping; testis dorsal
to germarium, 70-130 (84; n=6) long, vas deferens looping intestinal caeca, prostatic reservoir not observed.
Copulatory complex comprising male copulatory organ (MCO) and accessory piece. MCO as a J-shaped tube,
with slightly sclerotized walls, expanded base with smooth margin, 60-78 (70; n=13) long. Accessory piece with
a midlength expansion extended to distal region, non articulated to MCO base, 38-45 (41; n=13). Ratio MCO/AP
1:0.58-1:0,63 (1:0.6, n=13) Germarium, metraterm, genital pore and eggs not observed. Peduncle inconspicuous.
Haptor armed with 7 pairs (4 ventral, 3 dorsal) of hooks, 2 pairs (1 dorsal, 1 ventral) of 4A’s, 68-120 (94, n=12)
wide. Hooks similar in shape, each with truncate slightly depressed thumb, curved shaft, short point, pairs
1,5, 20-24 (22, n=13) long, proximal expansion 0.4 shank length, pairs 2-4,6,7, 28-32 (30, n=13) long, proximal
expansion 0.6 shank length; Filamentous hook (FH loop) delicate, extending until up to half of the shank.
Similar 4A hooks, 10-15 (12; n=6). Vitellaria dense, dispersed throughout the trunk, absent in the region of
reproductive organs and copulatory complex.
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Figure 3. Light photoemicrographs of Anocanthorus brandii sp. n. parasite of Serrosefmus brondtil (a) Total view, ventral
(b} Copulatory complex (c) Haptor. Scale bars. {a) 100 prm, (b) 30 pm; () 20 pm.

Remarks: Anoconthorus brandtii sp. n. is closely related to species previously described from Serrosalmus spp.
as Angcanthorus scapanus, Anocanthorus jegui, Anoconthorus sciponophalius, A. reginoe and A. ssimpliciphallus sp. n.
by the morphology of copulatory complex. The new species differs from A scopanus by the expansion of the
accessory piece {subterminal in A scapanus vs midlength expansion in the A, brondtii sp. n.), from A, jegui by the
ratioc MCOJAP (MCO 48 and AP 39 in A, jegui and MCO 70 vs AP 41 in the new species) and by the expansion of
hook shank (0.2 and 0.4 in A. jegui vs 0.4 and 0.6 in A brondtii sp. n.). The new species can be differentiated from
A. sciponophollus and A, reginae by the ratio MCO/AP (MCO 76-82 and AP 74-79 in A. sciponophalius from different
hosts, MCOD 67 and AP 59 in A reginge vs MCD 70 and AP 41 in the new species). The new species can also be
distinguished from A reginoe and A. simpliciphalius sp. n. by the size of hooks which is similar in A. reginge and
A, simpliciphalius sp. n. vs dissimilar in A, brondti sp. n. The two new species also differ by the expansion of shank
(0.3 in A simpliciphallus sp. n. vs 0.4 and 0.6 in A. brandti sp. n.).

Discussion

The new species are allocated in Anocanthorus because they possess a bilobed haptor with 7 pairs of hooks and 2
pairs of reduced hooks (44's), lacking anchors and bars, have tandem or slightly overlapping gonads, post-ovarian testis,
modified (thickened or sclerotized) distal uterine wall or metraterm and vagina is absent (Kritsky et al,, 1979, 1992).

Anoconthorus species are exclusively parasites of Neotropical characiforms, and so far, 19 species have been
reported from Bryconidae, 8 from Erythrinidae, 21 from Triportheidae, and 44 from Serrasalmidae. Kritsky & Thatcher
{1974) described Anoconthorus colombianus Kritsky & Thatcher, 1974 from Saiminus affins Steindachner, 1880 and
also reported its presence in Oreochramis mossambicus (Peters, 1852), a cichlid fish within the order Cichliformes.
According to these authors, this latter occurrence was apparently accidental. Given the absence of further records
in this order, it is considered that Arocanthorus spp. is specific to characiform fishes. Species of this genus have
been found in five countries in the Meotropical Region (Brazil, Bolivia, Colombia, Peru, and Venezuela), and Brazil
stands out as the country with the largest number of occurrences [156) (Boeger et al., 2023),
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The sclerotized structures such as the copulatory complex and hooks of Anacanthorus species appear to have
a high specificity in terms of morphology with regard to the host family level (Santos et al., 2019). Anacanthorus
species that parasitize members of the family Serrasalmidae present the characteristic of a J-shaped MCO, an
accessory piece that is not articulated to the MCO, hooks with truncated thumb and a shank with proximal
dilation (Boeger & Kritsky, 1988; Kritsky et al., 1992; Van Every & Kritsky, 1992). The finding of two new species of
Anacanthorus in serrasalmid hosts presenting morphological characteristics similar to those previously described
on these hosts (Table 1) confirms that the lineages of the parasites from serrasalmid hosts shared those features.
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Capitulo IV

Diversidade de helmintos parasitos de peixes de importancia economica
comercializados nos municipios de Sao Luis e Matinha, estado do Maranhao, Brasil.

Artigo a ser submetido na Revista Brasileira de Parasitologia Veterinaria. Neste
artigo ¢ apresentada uma lista completa de todas as espécies de helmintos coletados em
peixes de importancia econdmica adquiridos na Laguna da Jansen, Mercado do Peixe,
feira da Cidade Operaria, em Sao Luis e Matinha, no Maranhao.
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Diversidade de helmintos parasitos de peixes de importincia econdomica

comercializados nos municipios de Sao Luis e Matinha, estado do Maranhao, Brasil.
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Resumo: Foram examinados 236 espécimes de peixes pertencentes as ordens
Elopiformes, Perciformes, Mugiliformes, Siluriformes, Batrachoidiformes e
Characiformes. Deste total, 229 estavam parasitados por pelo menos uma espécie de
parasito, sendo coletado um total de 2.221 helmintos, dos quais 1.924 Monogenoidea
pertencentes a: Ameloblastella formatrium, Anacanthorus simpliciphallus, Chauhanellus
hamatopeduncularoideum, Chauhanellus neotropicalis, C. susamlimae
Cosmetocleithrum akuanduba, C. bifurcum, C. brachylecis, C. leandroi, C. ludovicense,
C. undulatum, C. gussevi, Diplectanocotyla megalops, Hamatopeduncularia bagre, H.
cangatae, Metacamopia oligoplites, Mymarothecium sp., Probursata brasiliensis,
Pseudomazocraes sulamericana, P. seleni, Pseudorhabdosynochus americanos,
Rhabdosynochus hudsoni, R. Rhabdosynochus, Rhamnocercus microps; 67 Digenea:
Brachyphallus parvus, Brachyphallus sp., Manteria brachyderus, Prosorhynchus sp.,
Stephanostomum sp., Torticaecum Didymozoidae, Tubulovesicula lindberghi; 4
Aspidogastrea: Lobatostoma ringens; 23 Cestoda: Callitetrarhynchus gracilis e 203
Nematoda: Anisakidae gen. sp., Ascarophis sp., Capillaridae gen sp., Contracaecum sp.,
Cucullanus sp., Hysterothylacium fortalezae, Hysterothylacium sp. e Raphidascaris sp.
Estudos da helmintofauna associada a peixes economicamente valiosos contribuem para

uma gestdo bem-sucedida e sustentavel dos sistemas de pesca e aquicultura, além de
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subsidiar informacgdes que poderao implementar acoes de vigilancia e controle sanitario
na comercializacdo do pescado. Uma lista com os helmintos encontrados, incluindo
hospedeiro e localidade tipo, registros prévios na América do Sul, referéncias e os novos

registros de distribui¢do geografica e de hospedeiros ¢ apresentada.

Palavras-chave: Parasitos de peixes, Helmintos, Monogenoidea, Digenea, Cestoda,

Nematoda

Abstract: Between the years 2020 and 2023, 236 fish specimens distributed among the
orders Elopiformes, Perciformes, Mugiliformes, Siluriformes, Batrachoidiformes and
Characiformes were analyzed for helminths. Of this total number of hosts, 229 were
parasitized by at least one species of parasite, with a total of 2,221 helminths collected,
of. Of which, 1,924 Monogenoidea belonging to: Ameloblastella formatrium,
Anacanthorus simpliciphallus, Chauhanellus hamatopeduncularoideum, Chauhanellus
neotropicalis, C. susamlimae Cosmetocleithrum akuanduba, C. bifurcum, C. brachylecis,
C. leandroi, C. ludovicense, C. undulatum, C. gussevi, Anacanthorus simpliciphallus,
Diplectanocotyla megalops, Hamatopeduncularia bagre, H. cangatae, Metacamopia
oligoplites, ~Mymarothecium sp., Probursata brasiliensis, Pseudomazocraes
sulamericana, P. seleni, Pseudorhabdosynochus americanos, Rhabdosynochus hudsoni,
R. Rhabdosynochus, Rhamnocercus microps; 67 Digenea: Brachyphallus parvus,
Brachyphallus sp., Manteria brachyderus, Prosorhynchus sp., Stephanostomum sp.,
Torticaecum Didymozoidae, Tubulovesicula lindberghi; 04 Aspidogastrea: Lobatostoma
ringens; 23 Cestoda: Callitetrarhynchus gracilis e 203 Nematoda: Anisakidae gen sp,
Ascarophis  sp., Capillaridae gen sp., Contracaecum sp., Cucullanus sp.,
Hysterothylacium fortalezae, Hysterothylacium sp. e Raphidascaris sp.Studies of the
helminth fauna associated with economically valuable fish contribute to the successful
and sustainable management of fishing and aquaculture systems, in addition to providing
information that can implement surveillance and health control actions in the
commercialization of fish. A list of all helminths found, including type host and locality,
records in South America, references, new records of geographic distribution and hosts,
is presented.

Keywords: Fish parasites, Helminths, Monogenoidea, Digenea, Cestoda, Nematoda
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Introducao

No Estado do Maranhdao o pescado ¢ abundante devido a riqueza das areas
marinhas, estuarinas e fluviais. A ilha de Sdo Luis, localizada no estado do Maranhdo, é
um dos principais mercados consumidores de pescados, constituindo uma complexa rede
de comercializacdo, que inclui mercados publicos, feiras livres, peixarias e
supermercados que distribuem e vendem pescados no municipio maranhense (Bruggre et
al., 2010).

Por pertencerem ao grupo dos animais mais antigos da Terra, os peixes apresentam
uma fauna parasitaria diversa, distribuida pelos principais grupos taxondmicos, sendo
superiores a qualquer outro grupo de animais vertebrados (Acosta et al., 2016). Portanto,
0 parasitismo em peixes ¢ de grande importancia, ndo s6 para o conhecimento da
diversidade da helmintofauna, mas também para o estudo de parasitos com potencial
zoondtico, associados a espécies hospedeiras comercializadas (Ferraz et al., 2014).

Apesar da grande produc¢do aquicola e da grande diversidade de peixes capturados
no litoral maranhense, as industrias de processamento de pescado sdo inexistentes no
estado e fatores como a falta de fiscalizagdo deixam o mercado sujeito a problemas
sanitarios (Peixe BR, 2022).

O primeiro levantamento com helmintos parasitos de peixes no estado do
Maranhao foi realizado na década de 1970 por Vicente & Fernandes (1978) em Bagre
bagre (Linnaeus, 1766) e Macrodon ancylodon (Bloch & Schneider, 1801), coletados nos
municipios de Paco do Lumiar e Sdo José do Ribamar, na Ilha de Sdo Luis.

O segundo trabalho foi realizado ap6s 27 anos por Martins et al. (2005) com
parasitos de Hoplias malabaricus (Bloch, 1794) e Hoplerythrinus unitaeniatus (Spix &
Agassiz, 1829), provenientes de brejos do estado. Posteriormente outros estudos foram
realizados por Chagas et al. (2015) em Colossoma macropomum (Cuvier, 1816)
provenientes de sistemas de cultivo; Rodrigues et al. (2017) e Ferreira et al. (2017) com
Hoplias malabaricus (Bloch 1794) e Cantanhéde et al. (2018) com Centropomus
undecimalis (Bloch, 1792) provenientes da Laguna Jansen e Cardenas et al. (2021) com
Hypophthalmus marginatus do rio Tocantins.

Descri¢des taxonomicas recentes, t€ém revelado a riqueza de espécies de helmintos

presente na regido (Cardenas et al. 2019; Cohen et al. 2020a; Freitas et al. 2021; Bezerra
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et al. 2003a; Bezerra et al. 2023b ‘in press”; Silva et al. 2023a, b, 2024; De Meneses et
al. 2023).

Além disso, um estudo da diversidade de Nematoda e Digenea de diferentes
espécies de peixes Characiformes foi realizado por Cardenas et al (2022), € uma revisao
sobre o estado da arte dos helmintos parasitos de peixes da bacia Tocantins-Araguaia foi
publicada como capitulo de livro por Cohen et al. (2020b).

No entanto, apesar do estado do Maranhdo apresentar um vasto recurso hidrico,
tanto marinho, quanto dulcicola e abrigar uma ictiofauna altamente diversificada e
endémica, o conhecimento sobre a helmintofauna de peixes no estado ainda ¢
subestimado, haja visto o crescente aumento no conhecimento da diversidade de espécies
parasitas, em fun¢ao do esfor¢o de coleta que vem sendo desenvolvido por taxonomistas.

Neste sentido, este estudo teve como objetivo caracterizar a helmintofauna dos
peixes comercializados e amplamente consumidos em importantes municipios do
Maranhao, contribuindo assim para um melhor conhecimento da diversidade de espécies

de helmintos que ocorrem nos peixes da regido.

Material e métodos

Os hospedeiros foram obtidos diretamente de comerciantes locais entre os anos
de 2020 e 2023, em dois grandes centros comerciais de pescados na Ilha de Sdo Luis,
Estado do Maranhao: Mercado do Peixe (2°32”11,0” S, 44°1816,9” W ) e Mercado da
Cidade Operaria (2°34'18,0"S 44°11'49,9"W) e diretamente de pescadores artesanais na
Laguna da Jansen (02° 29' 07" S, 44° 18' 02" W); e em uma piscicultura situada no
municipio de Matinha (3°05'13,5"S, 45°02'56"W).

Foram examinados um total de 236 espécimes de peixes, dos quais 151 eram
marinhos, 39 espécimes de dgua doce e 46 de agua salobra.

Os hospedeiros adquiridos foram levados ao " Laboratério do Nucleo de estudos
Morfofisioldgicos Avancados - NEMO, Universidade Estadual do Maranhdao (UEMA)
onde foram necropsiados.

As branquias foram removidas e colocadas em frascos contendo agua quente (c.
65°C) e em seguida foram agitadas vigorosamente para destacar os parasitas dos
filamentos branquiais. Logo apds, adicionou-se etanol absoluto até atingir a concentragao
aproximada de 70%, procedendo a fixacdo. As visceras foram removidas e colocadas

diretamente em frascos contendo etanol 70%. Esses frascos foram encaminhados ao

99



"Laboratorio de Helmintos Parasitos de Peixes, Instituto Oswaldo Cruz, FIOCRUZ",
onde foi realizada a coleta de helmintos.

Os helmintos foram examinados em microscopio estereoscopico e processados de
acordo com a metodologia especifica para cada grupo: Alguns exemplares de
monogenoideos foram montados em meio Hoyer para estudo das partes esclerotizadas;
outros foram corados com tricromico de Gomori para estudo dos orgdos internos
(Humason, 1979). Os nematoides foram clarificados com lactofenol ou glicerina para
exame em microscopio de luz (Amato & Amato, 2010). Cestoda e Digenea foram corados
com carmim alcoodlico de Langeron, desidratados em série de etanol, clarificados em 6leo
de cravo e montados em balsamo do Canadé (Eiras et al., 2006). Os espécimes foram
estudados utilizando microscopio Olympus BX41 e microscopio Zeiss Axioscopio 2,
ambos equipados com camera clara. Todos os nomes de espécies de peixes seguiram o
banco de dados fishbase.

Os vouchers das espécies coletadas foram depositados na Colegdo
Helmintoldgica do Instituto Oswaldo Cruz - CHIOC, da Fundagdo Oswaldo Cruz -
FIOCRUZ.

Uma lista com todos os helmintos encontrados, incluindo hospedeiro e localidade
tipo, registros prévios na América do Sul, referéncias e os novos registros de distribui¢ao

geografica e de hospedeiros ¢ apresentada.

Resultados

Foram examinados 236 espécimes de hospedeiros, dos quais 229 estavam
parasitados por pelo menos uma espécie de helminto. Foram coletados um total de 2.221
exemplares de helmintos (Tabelal), dos quais 1.924 espécimes de Monogenoidea: 67

Digenea, quatro Aspidogastrea, 23 exemplares de Cestoda (plerocercus) e 203 Nematoda.

Tabela 1. Helmintos parasitos de diferentes espécies de peixes coletados em diferentes
localidades de Sao Luis - MA. Laguna da Jansen = LJ; mercado do peixe = MP; feira Cidade
Operaria= FCO; piscicultura no municipio de Matinha = MT; numero de hospedeiros
examinados/numero de hospedeiros parasitados = NE/NP; amplitude de infeccdo =Al; nlimero
total de parasitos =NTP.
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Hospedeiro/localidade Parasito NE/NP Al NTP
Monogenoidea
Megalops atlanticus Diplectanocotyla megalops 6/2 4-5 9
LJ Rhabdosynochus hudsoni 6/1 45 45
Rhabdosynochus rhabdosynochus 6/2 7-15 22
Diapterus auratus Cestoda
LJ Callitetrarhynchus gracilis 211 1-2 48
Monogenoidea
Hamatopeduncularia bagre 9/3 3-10 18
Bagre bagre Nematoda
LJ Hysterothylacium fortalezae 9/1 1 1
Anisakidae gen. sp. 9/3 3-34 50
Cucullanus sp. 9/2 1 2
Monogenoidea
Centropomus undecimalis Rhabdosynochus hudsoni 14/10 10-105 362
LJ Rhabdosynochus rhabdosynochus 14/2 5-7 12
Elops saurus Cestoda
LJ Callitetrarhynchus gracilis 6/1 1 1
Macrodon ancylodon Monogenoidea
JP, MP, FCO Rhabdosynochus hudsoni 26/2 8-10 18
Monogenoidea
Metacamopia oligoplites 2/2 4-14 18
Probursata brasiliensis 2/2 4-6 10
Digenea
Oligoplites saurus Manteria brachyderus 2/2 17-22 39
MP, FCO Brachyphallus sp. 2/1 3 3
Cestoda
Callitetrarhynchus gracilis 2/2 1-6 7
Nematoda 2/1 1 1
Hysterothylacium fortalezae 2/1 4 4
Hysterothylacium sp.
Monogenoidea
Chauhanellus susamlimae 13/4 2-10 21
Trachelyopterus galeatus Nematoda
MP, FCO Contracaecum sp. 13/1 1 1
Rhabdochona sp. 13/1 1 1
Nematoda
Sciades proops Anisakidae gen. sp. 4/2 2-3 5
FCO Cucullanus sp. 4/2 2 4
Monogenoidea
Rhamnocercus microps 18/16 4-72 419
Digenea
Tubulovesicula lindberghi 18/5 1-3 7
Nebris microps Brachyphallus parvus 18/3 1-3 5
FCO Torticaecum (Didymozoidae) 18/3 1-5 8
Prosorhynchus sp. 18/1 1 1
Nematoda
Anisakidae gen sp 18/4 3-1 33
Raphidascaris sp 18/1 1 1
Hysterothylacium sp 18/1 6 6
Monogenoidea
Chauhanellus 12/1 4 4
hamatopeduncularoideum 12/4 2-9 29
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Aspistor quadriscutis
FCO

Batrachoides surinamensis
FCO

Scomberomerus brasiliensis
FCO

Micropogonias furnieri
FCO

Geophagus brasiliensis
FCO

Selene setapinnis
FCO

Epinephelus itajara sp.
FCO

Cathorops spixii
FCO

Platydoras brachylecis
FCO

Hassar affinis
FCO
Piaractus mesopotamicus x
Piaractus brachypomus
MT

Selene vomer

FCO

Chauhanellus neotropicalis
Hamatopeduncularia cangatae
Nematoda
Hysterothylacium sp.

Nematoda
Hysterothylacium sp.

Nematoda
Hystherothylacium sp
Hystherothylacium fortalezae

Monogenoidea
Pseudomazocreas seleni
Nematoda
Anisakidae gen. sp
Cucullanus sp
Capillaridae gen sp
Aspidogastrea
Lobatostoma ringens

Nematoda
Raphidascaris sp.

Monogenoidea
Pseudomazocraes sulamericana
Digenea
Stephanostomum sp.

Monogenoidea

Pseudorhabdosynochus americanus

Nematoda
Ascarophis sp.

Monogenoidea
Cosmetocleithrum brachylecis
Cosmetocleithrum undulatum
Cosmetocleithrum ludovicense
Cosmetocleithrum sacciforme

Ameloblastella formatrium
Monogenoidea
Cosmetocleithrum leandroi
Cosmetocleithrum akuanduba
Cosmetocleithrum bifurcum
Cosmetocleitrhum gussevi

Monogenoidea
Anacanthorus simpliciphallus

Mymarothecium sp.

Monogenoidea
Pseudomazocraes sulamericana

12/2

12/2

3/1

2/1

2/1

15/1

15/1

15/1

15/1

10/1

4/1

4/1

171

6/1

3/3
3/3
3/3
3/1
3/1

171
171
171
1/1

2/1
2/1

21

17-24 41
1-3 4
1 1
3 3
1-4 6
1 1
12 12
1 1
4 5
1 1
1-4 11
1 1
56 56
2 2
4-46 56
5-40 70
25-434 488
7 7
11 11
93 93
32 32
12 12
6 6
7 7
4 4
14 14
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Lista de helmintos parasitos de peixes de importancia econdomica comercializados

nos municipios de Sdo Luis e Matinha, estado do Maranhio, Brasil.

Platyhelminthes Gegenbaur, 1859
Monogenoidea Bychowsky, 1937
Dactylogyridea Bychowsky, 1937
Ancylodiscoididae Gusev, 1961

Hamatopeduncularia Yamaguti, 1953

Hamatopeduncularia bagre Hargis, 1955

Hospedeiros: Bagre bagre (hospedeiro tipo; presente estudo), Bagre marinus.
Localidades: BRASIL: Bombom Village, municipio de Viseu, Pard; Caratateua Village,
municipio de Braganga, Pard; Vila de pescadores de Ajuruteua, municipio de Braganga,
Para; mercado de peixe, municipio de Braganca, Para; feira da cidade Operaria, Sao
Luis, Maranhao (novo registro, presente estudo). ESTADOS UNIDOS: Alligator
Harbor, Franklin County, Florida (localidade tipo).

Referéncias: Hargis (1955), Domingues et al. (2016).

Hamatopeduncularia cangatae Domingues, Soares & Watanabe, 2016

Hospedeiros: Aspistor quadriscutis (hospedeiro tipo), Bagre bagre (novo registro,
presente estudo), Notarius grandicassis.

Localidade: BRASIL: Mercado de peixe, municipio de Braganca, Para (localidade tipo);
Vila de pescadores de Ajuruteua, municipio de Braganca, Pard; feira da cidade
Operaria, Sao Luis, Estado do Maranhio (novo registro, presente estudo).

Referéncia: Domingues et al. (2016).

Dactylogyridae Bychowsky, 1933

Ameloblastella Kritsky, Mendoza-Franco & Scholz, 2000

Ameloblastella formatrium Mendoza-Franco, Mendoza-Palmero & Scholz, 2016
Hospedeiros: Duopalatinus cf- peruanus, Hemisorubim platyrhynchos, Pimelodella
avanhandavae, Pimelodidae gen. sp. (hospedeiro tipo), Platydoras brachylecis (novo
registro, presente estudo).

Localidades: BRASIL: Aguapei River, tributdrio do rio Parand, municipio de Castilho,

estado de Sdo Paulo; feira da Cidade Operaria, Sao Luis, estado do Maranhao
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(novo registro, presente estudo). PERU: Rio Nanay em Santa Clara préximo a Iquitos
(localidade tipo)
Referencias: Mendoza-Franco et al., (2016), Acosta et al. (2020)

Chauhanellus Bychowsky & Nagibina, 1969

Chauhanellus hamatopeduncularoideum Domingues, Soares & Watanabe 2016
Hospedeiros: Amphiarius rugispinis (hospedeiro tipo), Sciades couma, Aspistor
quadriscutis (novo registro, presente estudo).

Localidade: BRASIL: Bombom Village, Municipio de Viseu; mercado de peixe,
municipio de Braganga, Pard; vila de pescadores de Ajuruteua, municipio de Braganga;
Pard; mercado de peixe, municipio de Sao Luis, Estado do Maranho (novo registro,
presente estudo).

Referéncia: Domingues et al. (2016).

Chauhanellus neotropicalis Domingues & Fehlauer, 2006

Hospedeiros: Aspistor luniscutis (hospedeiro tipo), Aspistor quadriscutis, Aspistor
rugispinis, Amphiarius rugispinis (novo registro, presente estudo), Notarius
grandicassis, Sciades passany, Sciades props.

Localidades: BRASIL: Vila Bombom, municipio deViseu; mercado de peixes, municipio
de Braganca, Estado do Para; mercado de peixe, Municipio de Paranagua, Parana
(localidade tipo); vila de pescadores de Ajuruteua, municipio de Braganga, Para; feira da
cidade Operaria, municipio de Sao Luis, Maranhao (novo registro, presente estudo).

Referéncias: Domingues & Fehlauer (2006), Domingues et al. (2016).

Chauhanellus susamlimae Domingues, Soares & Watanabe, 2016

Hospedeiros: Sciades herzbergii (hospedeiro tipo), Sciades passany, Trachelyopterus
galeatus (novo registro, presente estudo).

Localidade: BRASIL: Vila Bombom, Municipio de Viseu; mercado de peixe, municipio
de Braganga; Vila de pescadores de Ajuruteua, municipio de Braganga, Para (localidade
tipo); Furo da Ostra municipio de Curuga; vila Japerica, municipio de Sdo Jodo de
Pirabas, Para; feira da cidade Operaria, municipio de Sao Luis, Maranhio (novo
registro, presente estudo); Canal de Tidal, Baia Sdo Marcos, Sao Luis, Maranhdo, area
impactada.

Referéncias: Domingues et al. (2016), Cunha et al. (2021)
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Cosmetocleithrum Kritsky, Thatcher & Boeger, 1986

Cosmetocleithrum akuanduba Soares, Neto & Domingues, 2018

Hospedeiros: Hassar affinis (presente estudo), Hassar gabiru (hospedeiro tipo), Hassar
orestis.

Localidades: BRASIL: Ilha grande, rio Xingu, municipio de Altamira, Paré (localidade
tipo); rio Iriri, rio Bacaja, municipio de Altamira, Pard; feira da cidade Operaria,
municipio de Sao Luis, Maranhao (presente estudo); rio Xingu, Belo Monte,
municipio de Vitoria do Xingu, Para.

Referéncias: Soares et al. (2018a), Silva et al. (2023).

Cosmetocleithrum basicomplexum Silva, Meneses, Martins, Cohen, Costa & Justo,
2023

Hospedeiro: Oxydoras niger (hospedeiro tipo).

Localidade: BRASIL: Rio Jurua, Acre (localidade tipo).

Referéncia: Silva et al. (2023).

Cosmetocleithrum bifurcum Mendoza-Franco, Mendoza-Palmero & Scholz, 2016
Hospedeiros: Hassar gabiru (hospedeiro tipo), Hassar orestis, Hassar affinis (novo
registro, presente estudo).

Localidade: BRASIL: Rio Bacaja, municipio de Altamira, Para; Ilha Grande, rio Xingu,
municipio de Altamira, Para; rio Iriri, municipio de Altamira, Pard; feira da cidade
Operaria, municipio de Sdo Luis, Maranhao (novo registro, presente estudo); rio Xingu,
comunidade Belo Monte, municipio de Vitoria do Xingu, Pard. Peru: Aquario Momoén
Rio, Iquitos, Peru (localidade tipo).

Referéncias: Mendoza-Franco et al. (2016), Soares et al. (2018), Silva et al. (2023).

Cosmetocleithrum brachylecis Silva, Meneses, Martins, Cohen, Costa & Justo, 2023
Hospedeiro: Platydoras brachylecis (hospedeiro tipo).

Localidade: BRASIL: Feira da cidade Operaria, municipio de Sdo Luis, Maranhao
(localidade tipo).

Reference: Silva et al. (2023).

Cosmetocleithrum gussevi Kritsky, Thatcher & Boeger, 1986
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Hospedeiro: Oxydoras niger (hospedeiro tipo), Hassar affinis (novo registro, presente
estudo).

Localidade: BRASIL: Lago Janauaca, proximo a Manaus, Amazonas (localidade tipo);
Lago Coari, Municipio de Coari, Amazonas; feira da cidade Operaria, municipio de Sao
Luis, Maranhao (novo registro, presente estudo). PERI: Rio Amazonas, Iquitos.

Referéncias: Kritsky et al. (1986), lannacone & Luque, (1991), Silva et al. (2011).

Cosmetocleithrum leandroi Soares, Neto & Domingues, 2018

Hospedeiros: Hassar gabiru (hospedeiro tipo), Hassar affinis (presente estudo).
Localidade: BRASIL: Rio Bacajd, municipio de Altamira, Para (localidade tipo); Ilha
Grande, rio Xingu; Rio Iriri, municipio de Altamira, Paré; feira da cidade Operaria,
municipio de Sdo Luis, Maranhio (novo registro, presente estudo)

Referéncias: Soares et al. (2018), Silva et al. (2023).

Cosmetocleithrum ludovicense Silva, Meneses, Martins, Cohen, Costa & Justo, 2023
Hospedeiro: Platydoras brachylecis (hospedeiro tipo), Platydoras brachylecis
(presente estudo).

Localidade: BRASIL: Feira da cidade Operaria, municipio de Sao Luis, Maranhao
(localidade tipo).

Referéncia: Silva et al. (2023).

Cosmetocleithrum undulatum Silva, Meneses, Martins, Cohen, Costa & Justo, 2023
Hospedeiro: Platydoras brachylecis (hospedeiro tipo).

Localidade: Feira da cidade Operéaria, municipio de Sdo Luis, Maranhao (localidade
tipo).

Reference: Silva et al. (2023).

Mymarothecium Kritsky, Boeger & Jégu, 1996

Mymarothecium boegeri Cohen & Kohn, 2005

Hospedeiros: Colossoma macropomum (hospedeiro tipo), Piaractus mesopotamicus x
Piaractus brachypomus (hibrido) (presente estudo).

Localidades: BRASIL: Aquario do “Centro de Pesquisas em Aquicultura Rodolfo von
Thering, DNOCS”, cidade de Pentecoste, Ceard (localidade tipo); fazenda de cultivo

especializada na producdo de alevinos, municipio de Rio Branco, Acre; fazenda de
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cultivo, Macapa, Amapa; sistema intensivo localizado no municipio de Itapord e de
sistema semi-intensivo no municipio de Dourados, regido de Grande Dourados, Mato
Grosso do Sul; feira da cidade Operaria, municipio de Sao Luis, Maranhio (novo
registro, presente estudo); Lago Paru, rio Solimdes, Manacaparu, Amazonas;
piscicultura em tanque-rede no rio Matapi, regido do municipio de Santana, Amapa.
Referéncias: Cohen & Kohn (2005, 2009), Morais et al. (2009), Santos et al. (2013), Dias
et al. (2015a, b), Jer6nimo et al. (2020), Silva et al. (2022).

Ameloblastella Kritsky, Mendoza-Franco & Scholz, 2000

Ameloblastella formatrium Mendoza-Franco, Mendoza-Palmero & Scholz, 2016
Hospedeiros: Duopalatinus cf. peruanus, Hemisorubim platyrhynchos, Pimelodella
avanhandavae, Pimelodidae gen. sp. (hospedeiro tipo); Platydoras brachylecis (novo
registro, presente estudo).

Localidade: BRASIL: Rio Aguapei, tributario do rio Parana, municipio de Castilho, Sao
Paulo; feira da cidade Operaria, municipio de Sdo Luis, Maranhio (nova localidade,
presente estudo). PERU: Rio Nanay Santa Clara proximo a Iquitos (localidade tipo).
Referéncias: Mendoza-Franco et al. (2016), Acosta et al. (2020).

Diplectanidae Monticelli, 1903

Rhabdosynochus Mizelle & Blatz, 1941

Rhabdosynochus hudsoni Kritsky, Boeger & Robaldo, 2001

Hospedeiros:  Centropomus parallelus, Centropomus pectinatus, Centropomus
undecimalis (hospedeiro tipo), Macrodon ancylodon, Megalops atlanticus (novo
registro, presente estudo).

Localidade: BRASIL: Barra do Sul, Santa Catarina; lagoa de Itamaraca, Pernambuco
(localidade tipo); feira da cidade Operaria, municipio de Sao Luis, Maranhio;
laguna da Jansen, municipio de Sido Luis, Maranhdo (novos registros, presente
estudo).

Referéncias: Kritsky et al. (2001), Tancredo et al. (2015).

Rhabdosynochus rhabdosynochus Mizelle & Blatz, 1941

Hospedeiros: Centropomus undecimalis (hospedeiro tipo), Megalops atlanticus (novo
registro, presente estudo)

Localidade: BRASIL: Piscicultura Yakult, municipio de Barra do Sul, Santa Catarina;

feira da cidade Operaria, municipio de Sao Luis, Maranhao (novo registro, presente
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estudo). ESTADOS UNIDOS: Rio Myakka State Park, leste de Sarasota, Florida
(localidade tipo).
Referéncias: Mizelle & Blatz (1941), Tancredo et al. (2015).

Pseudorhabdosynochus Yamaguti, 1958

Pseudorhabdosynochus americanus (Price, 1937) Kritsky & Beverley-Burton, 1986
Hospedeiros: Epinephelus itajara (Lichtenstein, 1822) (hospedeiro tipo), Epinephelus sp.
(presente estudo).

Localidade: BRASIL: feira da cidade Operaria, municipio de Sao Luis, Maranhao
(novo registro, presente estudo). ESTADOS UNIDOS: (localidade tipo)

Referéncia: Price (1937).

Rhamnocercus Monaco, Wood & Mizelle, 1954

Rhamnocercus microps Chero, Cruces, Saez & Luque, 2022

Hospedeiros: Nebris microps (hospedeiro tipo), Nebris microps (presente estudo).
Localidade: BRASIL: Costa do estado do Rio de Janeiro (localidade tipo); feira da
cidade Operaria, municipio de Sao Luis, Maranhio (novo registro geografico,
presente estudo).

Referéncia: Chero et al. (2022)

Diplectanocotyla Yamaguti, 1953

Diplectanocotyla megalops Rakotofiringa & Oliver, 1987

Hospedeiros: Megalops atlanticus (novo registro, presente estudo), Megalopis
cyprinoides (hospedeiro tipo).

Localidade: BRASIL: Laguna da Jansen, municipio de Sao Luis, Maranhio (novo
registro geografico, presente estudo). MADAGASCAR (localidade tipo).

Referéncia: Rakotofiringa & Oliver (1987).

Mazocraeidea Bykhovsky, 1957

Chauhaneidae Euzet & Trilles, 1960

Pseudomazocraes Caballero & Bravo Hollis, 1955

Pseudomazocraes sulamericanana Camargo & Santos, 2019

Hospedeiros: Caranx latus (hospedeiro tipo), Selene setapinnis, Selene vomer, Selene

vomer (presente estudo).
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Localidade: Brasil: Enseada Beach, Santa Catarina (localidade tipo); feira da cidade
Operaria, municipio de Sao Luis, Maranhao (novo registro geografico).

Referéncia: Camargo & Santos (2019).

Mazocraeidea Bychovsky, 1957

Heteraxinidae Unnithan, 1957

Probursata Bravo-Hollis, 1984

Probursata brasiliensis Takemoto, Amato & Luque, 1993

Hospedeiros: Oligoplites palometa (hospedeiro tipo), Oligoplites saliens, Oligoplites
saurus, Oligoplites saurus (presente estudo).

Localidade: BRASIL: Baia de Itacurugd, Sepetiba, Rio de Janeiro (localidade tipo);
mercado de peixe, municipio de Sao Luis, Maranhdo (novo registro, presente
estudo).

Referéncia: Takemoto et al. (1993).

Allodiscocotylidae Tripathi, 1959

Metacamopia Labedev, 1972

Metacamopia oligoplites Takemoto, Amato & Luque, 1996

Hospedeiros: Oligoplites palometa (hospedeiro tipo), Oligoplites saliens, Oligoplites
saurus, Oligoplites saurus (presente estudo).

Localidade: BRASIL: Baia de Itacurugd, Sepetiba, Rio de Janeiro (localidade tipo);
mercado de peixe, municipio de Sao Luis, Maranhdo (novo registro, presente
estudo).

Referéncias: Takemoto et al. (1996).

Trematoda Rudolphi, 1808

Digenea Carus, 1863

Plagiorchiida La Rue, 1957

Acanthocolpidae Liihe, 1906

Manteria Caballero, 1950

Manteria brachyderus (Manter, 1940) Caballero, 1950

Hospedeiros: Caranx hippos, Caranx latus, Amphiarius rugispinis, Oligoplites palometa
(hospedeiro tipo), Oligoplites saliens, Oligoplites saurus, Oligoplites sp., Scombroides

sp., Oligoplites saurus (presente estudo).
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Localidade: BRASIL: Baia de Guanabara, Rio de Janeiro; baia norte e Lagoa,
Floriandpolis, Santa Catarina; mercado de peixe, municipio de Sdo Luis, Maranhio
(novo registro, presente estudo). COLOMBIA: Ciénaga Grande de Santa Marta;
Charambira, Choc6. EQUADOR: San Francisco (localidade tipo); VENEZUELA: Los
Boqueticos, Puerto la Cruz, Anzoategui.

Referéncias: Manter (1940), Freitas & Kohn (1964), Nasir & Gomez (1977), Galeano &
Romero (1979), Amato (1983), Takemoto et al. (1995, 1996), Castaneda et al. (2003),
Luque et al. (2000), Luque & Alves (2001).

Acanthocolpidae Liihe, 1906

Stephanostomum Looss, 1899

Stephanostomum sp.

Hospedeiros: Balistes capriscus, Amphiarius rugispinis (novo registro, presente
estudo), Pinguipes brasilianus, Pseudopercis numida, Pseudopercis semifasciata,
setapinnis, Selene setapinnis (presente estudo), Urophycis brasiliensis.

Localidade: ARGENTINA: Mar del Plata; COLOMBIA: Ciénega Grande de Santa
Maria; BRASIL: Baia de Guanabara e Cabo Frio, Rio de Janeiro; Rio Grande do Sul;
feira da cidade Operaria, Sao Luis, Maranhao (nova localidade, presente estudo).
Referéncias: Galeano & Romero (1979), Alves et al. (2004), Cordeiro & Luque (2004),
Luque et al. (2008), Timi et al. (2010), Pereira et al. (2014).

Hemiuridae Looss, 1899

Brachyphallus Ordhner, 1905

Brachyphallus parvus (Manter, 1947) Skrjabin & Guschanskaja, 1955

Hospedeiros: Euthynnus alletteratus (hospedeiro tipo), Macruronus magellanicus,
Nebris microps (novo registro, presente estudo), Porichthys porosissimus, Oligoplites
saurus, Dactylopterus volitans, Lutjanus synagris, Pomatomus saltatrix, Priacanthus
arenatus, Prionotus punctatus, T) hunnus obesus.

Localidades: ARGENTINA: Bahia Blanca, Falkland Island. BRASIL: Cabo Frio e baia
da Guanabara, Rio de Janeiro; Vitoria, Espirito Santo; mercado de peixe municipio de
Sao Luis, Maranhao (novo registro, presente estudo). CHILE: Talcahuano. ESTADOS
UNIDOS: Parque nacional Dry Tortugas, Florida (localidade tipo).
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Referéncias: Manter (1947), Travassos et al. (1967), Gaevskaya & Kovaleva (1978),
Tanzola et al. (1997), Rego et al. (1983), Luque & Chaves (1999), Fabio (2000), Oliva
(2001), Justo & Kohn (2015), Bicudo et al. (2005b), Cordeiro & Luque (2005b), Justo &
Kohn (2015).

Lecithochirium Liihe, 1901

Lecithochirium microstomum Chandler, 1935

Hospedeiros: Calamus, Caranx hippos, Caranx latus, Caulolatilus sp., Cephalopholis
fulva, Cetengraulis edentulus, Cynoscion guatucupa, Engraulis anchoita, Eucinostomus
argenteus, Euthynnus alletteratus, Menticirrhus americanos, Micropogonias furnieri,
Mycteroperca sp., Nebris microps (novo registro de hospedeiro, presente estudo),
Oligoplites palometa, Oligoplites saliens, Paralabrax humeralis, Paralonchurus
brasiliensis, Paranthias furcifer, Parona signata, Percophis brasiliensis, Prio notus
punctatus, Scombroides occidentalis, Selene setapinnis, Thunnus atlanticus,Thunnus
obesus, Trichiurus lepturus (hospedeiro tipo), Tryrsitops lepidopoides.

Localidade: ARGENTINA: Golfo San Matias; Mar Chiquita, Cérdova; Buenos Aires;
Mar del Plata; El Rincon; Peninsula Valdes; Plataforma continental do Atlantico
Sudoeste. BRASIL: Angra dos Reis, Cabo Frio, Macaé, baia de Sepetiba ¢ Pedra de
Guaratiba, Rio de Janeiro; Floriandpolis, Santa Catarina; Ubatuba, Sdao Paulo; feira da
Cidade Operaria, municipio de Sao Luis, Maranhio (novo registro, presente
estudo). EQUADOR: Ilha Floreana, Isabela Island, Santiago Island, Galapagos.
URUGUAL: Plataforma continental do Atlantico Sudoeste. ESTADOS UNIDOS: Baia de
Galveston, Texas (localidade tipo).

Referéncias: Chandler (1935), Manter (1940), Freitas & Kohn (1965), Szidat (1969),
Vicente & Santos (1973), Amato (1983), Wallet & Kohn (1987), Féabio (1998), Sardella
et al. (1995), Takemoto et al. (1995,1996), Chaves & Luque (1998), Timi et al. (1999),
Timi (2003), Silva et al. (2000), Alves & Luque (2001a,b), Fabio (2001), Ribeiro et al.
(2002), Luque et al. (2003), Cordeiro & Luque (2004), Fernandes et al. (2009), Carvalho
& Luque (2011), Bueno et al. (2014), Justo & Kohn (2014, 2015), Benicio et al. (2022),
Pantoja & Kudlai (2022).

Tubulovesicula lindbergi (Layman, 1930) Yamaguti, 1934
Hospedeiros: Nebris microps (novo registro, presente estudo), Pleuronectidae gen. sp.

(hospedeiro tipo)
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Localidade: BRASIL: Cidade Operaria, municipio de Sao Luis, Maranhao (novo
registro, presente estudo); RUSSIA: Baia de Peter the Great (localidade tipo).
Referéncia: Layman (1930)

Didymozoidae Monticelli, 1888

Torticaecum Yamaguti 1942 (structural type)

Hospedeiros: Nebris microps (novo registro, presente estudo), Orthopristis rubra,
Paralichthys isosceles, Paralichthys patagonicus

Localidades: BRASIL: Angra dos Reis, Marica, Saquarema, Cabo Frio, Arraial do Cabo,
Macaé e Campos, Rio de Janeiro; mercado de peixe, municipio de Sao Luis, Maranhio
(novo registro geografico).

Referéncia: Felizardo et al. (2011).

Bucephalidae Poche, 1907

Prosorhynchus sp.

Hospedeiros:  Conger orbignyanus Valenciennes, 1837, Dactylopterus volitans,
Katsuwonus pelamis, Labrisomus philippii, Menticirrhus americanus, Merluccius gayi
gayi, Nebris microps (presente estudo), Oncopterus darwini, Paralichthys adspersus,
Paralichthys isosceles, Percophis brasiliensis, Raneya brasiliensis, Scartichthys gigas,
Urophycis brasiliensis.

Localidade: ARGENTINA. Buenos Aires, Golfo San Jorge, Mar del Plata, Patagonia,
Porto Quequén, Villa Gesell; zona de pesca comum aArgentina € ao Uruguai. BRASIL:
Niterdi e Cabo Frio, Rio de Janeiro; feira da cidade Operaria, municipio de Sao Luis,
estado do Maranhio (novo registro, presente estudo). CHILE: Antofagasta,
Coquimbo, San Antonio, Talcahuano. PERU: Chimbote, Chorrillos, Trujillo.
URUGUAL zona de pesca comum a Argentina e ao Uruguai.

Referéncias: Szidat (1961), Escalante & Jara (1983), Tantalean et al. (1992), Tantalean &
Huiza (1994), Oliva & Ballon (2002), Oliva & Luque (2002), Cordeiro & Luque (2005a),
Braicovich & Timi (2008), Fernandes et al. (2009), Vales et al. (2011), Timi & Lanfranchi
(2013), Alarcos et al. (2016), Oliva et al. (2016)

Opecoelidae Ozaki, 1925
Genitocotyle Park, 1937
Genitocotyle cablei Nahhas & Short, 1965
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Hospedeiros: Ancylopsetta quadrocellata (hospedeiro tipo); Aspistor quadriscutis (novo
registro, presente estudo)

Localidade: BRASIL: feira da Cidade Operaria, Sao Luis, Maranhio (novo registro,
presente estudo). ESTADOS UNIDOS: Dog Island Reef, Apalachee Bay, Gulf of
Mexico (localidade tipo).

Referéncia: Nahhas & Short (1965)

Cryptogonimidae Ward, 1917

Cryptogonimidae gen. sp.

Hospedeiros: Cilus Gilberti, Trachelyopterus galeatus (presente estudo)

Localidade: CHILE: Talcahuano. BRASIL: feira da Cidade Operaria, Sao Luis,
Maranhao (novo registro, presente estudo).

Referéncia: Garcias et al. (2001)

Subclass Aspidogastrea Faust & Tang, 1936

Aspidogastridae Poche, 1907

Lobatostoma ringens (Linton, 1905) Eckmann, 1932

Hospedeiros: Cynoscion guatucupa, Conodon nobilis Dactylopterus volitans,
Trachinotus carolinus and Micropogonias undulatus (hospedeiro tipo nao atribuido),
Micropogonias furnieri (presente estudo), Micropogon sp., Oncopterus darwinii,
Localidade: ARGENTINA: Buenos Aires, Mar Chiquita, Mar del Plata. BRASIL: Angra
dos Reis, Rio de Janeiro; Pedra de Guaratiba, Rio de Janeiro; Bahia; Florianopolis; Ilhéus;
Rio Grande do Sul; Santa Catarina; Feira da Cidade Operaria, Sao Luis, Maranhao
(novo registro, presente estudo).

Referéncias: Szidat (1961), Suriano (1966), Suriano & Martorelli (1983), Sardella et al.
(1995), Alarcos & Etchegoin (2010), Gomes & Fabio (1976), Alves & Luque (2000,
2001a, b), Sabas & Luque 2003, Cordeiro & Luque (2005b), Timi et al. (2005), Luque et
al. 2010), Paschoal et al. (2023).

Eucestoda Sothwell, 1930

Ordem Trypanorhyncha Diesing, 1863

Familia Lacistorhynchidae Guiart, 1937
Callitetrarhynchus (Rudolphi, 1819) Pintner, 1931

113



Callitetrarhynchus gracilis (Rudolphi, 1819) Pintner, 1931 (plerocercus)
Hospedeiros: Megalaspis cordyla, Carangoides malabaricus, Aspistor luniscutis,
Balistes capriscus, Balistes vetula, Caranx crysos, Caranx hippos, Caranx latus,
Centropomus undecimalis, Cetengraulis edentulus, Chloroscombrus chrysurus,
Cynoscion acoup, Cynoscion guatucupa, Diapterus auratus (novo registro, presente
estudo), Elops saurus (novo registro, presente estudo), Euthynnus alletteratus,
Genidens barbus, Genypterus brasiliensis, Haemulon aurolineatum, Harengula clupeola,
Hemilutjianus macrophthalmos, Hyporthodus niveatus, Larimus breviceps, Lutjanus
synagris, Macrodon ancylodon, Merluccius gayi, Micropogonias furnieri, Mugil liza ,
Mustelus canis, Oligoplites palometa, Oligoplites saurus, Opisthonema oglinum, Pagrus
pagrus, Paralichthys isosceles, Paralichthys patagonicus, Paralonchurus peruanus,
Percophis brasiliensis, Pinguipes brasilianus, Plagioscion squamosissimus, Pomatomus
saltatrix, Prio nace glauca, Pseudopercis numida, Pseudopercis semifasciata, Sardinella
brasiliensis, Sciaena deliciosa, Scomberomorus cavalla, Scomberomorus brasiliensis,
Selene setapinnis, Selene vomer, Sphyraena guachancho, Trachurus lathami, Trichiurus
lepturus, Umbrina canosai, Urophycis brasiliensis.

Localidade: GOLFO ARABICO: Aguas territoriais iraquianas (localidade tipo).
ARGENTINA. BRASIL: Amapa, Ilha de Marajo; estuario da Lagoa dos Patos, Rio
Grande do Sul; mercado do peixe e laguna da Jansen, municipio de Sao Luis,
Maranhdo (novo registro geografico); municipio de Niter6i, Rio de Janeiro; Litoral
Nordeste do Brasil; Parana; Pedra de Guaratiba, Rio de Janeiro; Pernambuco; Santa
Catarina, Rio Grande do Sul. CUBA. PERU. URUGUAI. VENEZUELA.

Referéncias: Alves & Luque (1999, 2001a, 2006), Dollfus (1942), Braicovich & Timi
(2008, 2010), Braicovich et al. (2012), Bueno et al. (2014), Durdn & Oliva 1980,
Escalante & Carvajal (1984), Carvajal & Régo (1985), Sdo Clemente (1986, 1987),
Carvajal et al. (1987), Vicente et al. (1989), Carvalho & Luque (2011), Sdo Clemente
(1987), Sao Clemente & Gomes (1989), Pereira (1993), Sao Clemente et al. (1991, 1995,
1997, 2004, 2007), Takemoto et al. (1996 a,b), Palm (1997, 2004), Luque et al. (2000,
2008), Silva et al. (2000a,b), Alves & Luque (2001a), Silva & Sao Clemente (2001),
Luque & Alves (2001), Knoff et al. (2002, 2008), Sabas & Luque (2003), Cordeiro &
Luque (2004), Luque & Poulin (2004), Pereira Jr. (1993), Pereira Jr & Boeger (2005),
Timi et al. (2005, 2010), Ferreira et al. (2006), Pinto et al. (2006), Luque et al. (2008,
2010), Dias et al. (2009, 2011), Timi et al. (2009), Felizardo et al. (2010), Silva (2010),
Carvalho & Luque (2011), Fonseca et al. (2012), Chero et al. (2014), Pereira et al. (2014),
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Moreira et al. (2015), Menezes et al. (2018, 2023), Oliveira et al, (2019), Leite et al,
(2021), Silva et al. (2022).

Nematoda Rudolphi, 1808

Raphidascarididae Hartwich, 1954

Hysterothylacium Ward & Magath, 1917

Hpysterothylacium fortalezae (Klein, 1973) Deardorff & Overstreet, 1981
Hospedeiros: Bagre bagre (novo registro, presente estudo), Harengula clupeola,
Scomberomorus  brasiliensis, Scomberomorus brasiliensis (presente estudo)
Scomberomorus cavalla, Scomberomorus maculatus, Selene vomer.

Localidade: BRASIL: Bahia; praias de Mucuripe ¢ Aguapé, Ceara; mercado do peixe,
Sao Luis, Estado do Maranhio (novo registro geografico, presente estudo), Niteroi,
Rio de Janeiro; Rio Grande do Norte.

Referéncias: Klein (1973), Guimardes & Cristofaro (1974), Vicente et al., (1985), Luque,
et al. (2011), Fontenelle et al. (2015), Braicovich et al. (2017), Miguel (2019), Diniz et
al. (2022).

Hpysterothylacium sp. (third-stage larva)

Hospedeiros: Acanthistius brasilianus, Anchoa marinii, Anchoa tricolor, Arapaima
gigas, Archosargus rhomboidalis, Astyanax fasciatus, Balistes vetula, Brachyplatystoma
rousseauxii, Brachyplatystoma filamentosum, Brevoortia aurea, Brycon orbignyanus,
Caranx latus, Caulolatilus chrysops, Cetengraulis edentulus, Chaetodipterus faber,
Cichla kelberi, Cichla piquiti, Cilus gilberti, Conger orbignianus, Coryphaena hippurus,
Coryphaenoides ario mmus, Crenicichla lepidota, Crenicichla niederleini , Ctenosciaena
gracilicirrhus, Cynoscion guatucupa, Cyphocharax modestus , Dactylopterus volitans,
Dissostichus eleginoides, Dules auriga, Eleginops maclovinus , Elops saurus, Engraulis
ringens, Exocoetus volitans, Galeocharax knerii, Genidens barbus, Genypterus
brasiliensis, Geophagus brasiliensis, Gymnothorax moringa , Gymnothorax vicinus,
Gymnotus carapo, Gymnotus silvyus, Gymnotus sp., Hoplias aff- malabaricus, Hoplias
malabaricus, Hyphessobrycon eques, Hypophthalmus edentatus, Hypophthalmus
marginatus, Lagocephalus laevigatus, Leporinus friderici, Lophius gastrophysus,
Loricariichthys sp., Lutjanus analis, Lutjanus vivanus, Macrodon ancylodon,
Macrouronus  magellanicus, Macrourus holotrachys, Megalonema platanum,
Menticirrhus americanus, Merluccius australis, Merluccius gayi, Merluccius hubbsi,

Micropogonias furnieri, Mugil liza, Mullus argentinae, Nemadactykus bergi),
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Odontesthes bonariensis, Odontesthes bonariensis, Odontesthes hatcheri, Odontesthes
nigricans, Oligoplites saurus (novo registro, presente estudo), Oncorhynchus kisutch,
Oncorhynchus mykiss, Opisthonema oglinum, Oxydoras niger, Pagrus pagrus,
Paralabrax humeralis, Paralichthys adspersus, Paralichthys isosceles, Paralichthys
orbignyanus, Paralichthys patagonicus Jordan, 1889, Paralichthys sp., Parona signata,
Peprilus paru, Peprilus snyderi, Percichthys trucha, Percichthys trucha, Percophis
brasiliensis, Pimelodella gracilis, Pimelodus pohli, Pinguipes brasilianus, Plagioscion
squamosissimus, Pomatomus saltatrix, Porichthys porosissimus, Priacanthus arenatus,
Prio notus nudigula, Prio notus punctatus, Pseudopercis numida, Pseudopercis
semifasciata, Pterodoras granulosus, Pygocentrus piraya, Rhamdia quelen Rhaphiodon
vulpinus, Salminus brasiliensis, Salminus hilarii, Salmo salar, Sarda chiliensis, Sarda
sarda, Sardinella brasiliensis, Scomber japonicus, Scomber scombrus, Sebastes
capensis, Selene setapinnis, Serio lella porosa, Serrasalmus brandtii, Stromateus
brasiliensis, Stromateus stellatus, Sympterygia bonapartei, Tetragonopterus chalceus,
Trachelyopterus striatulus, Trachinotus carolinus, Trachurus lathami, Trachurus
murphyi, Trichiurus lepturus, Triportheus guentheri, Tylosurus acus acus, Umbrina
canosai, Uraspis secunda, Urophycis brasiliensis, Urophycis mystacea, Xystreurys rasile,
Zenopsis conchifer.

Localidade: ARGENTINA: Alicurd Reservoir Rio Negro-Neuquén Provinces; Miramar
and Villa Gessell, Argentina Sea; Argentine-Uruguayan Common Fishing Zone; Bahia
Blanca; San Clemente del Tuyu, Buenos Aires; El Rincon zone, Escondido Lake, Moreno
Lake, Rio Negro Province; Mar Chiquita coastal Lagoon, Buenos Aires Province; Mar
del Plata; Necochea; Punta Maria; Rawson; El Rincon; Salada Grande, General Lavalle,
Lacombe, Lezama Lagoons, Buenos Aires Province; San Matias Gulf; Villa Gesell;
Miramar. BRASIL: Acre; Alagoas; Amazonas; Bahia; Ceara; Maranhdo; mercado Sao
Luis, Maranhao (novo registro, presente estudo); Mato Grosso do Sul; Minas Gerais;
Parana; Rio de Janeiro; Rio Grande do Norte; Rio Grande do Sul; Santa Catarina; Sao
Paulo; Sergipe. CHILE: Golfo Arauco; baia San Jorge; Calbuco; Chilo¢; Caldera; Canal
Tenglo (sul do Chile); Chile central; portos de pesca (Arica, Iquique, Antofagasta,
Coquimbo and Talcahuano); Ilha Guafo; Ilha Huafo; lago Ranco, sul Chile; Lake Tagua;
northern Chile; Pto. Saavedra-Ba. San Pedro; Puerto Montt; Punta Arenas; Quinchao
Island; Chile; sul do Chile; Talcahuano; Valdivia e Tornalageones. URUGUALI: Zona de
Pesca Comum Argentina-Uruguai; costa do Uruguai. PERU: Iquitos; Lima; zona costeira

de Chorrillos; Ventanilla, Callao. VENEZUELA: Caracas. LOCALIDADES ENTRE
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ARGENTINA E URUGUALI: Sul da Argentina— zona comum de pesca, Uruguai, perto da
cidade Mar del Plata; norte e sul Argentina-Uruguai zona comum de pesca.

Referéncias: Fernandez & Villalba (1985), Fernandéz (1985), Régo et al. (1985), Carvajal
& Gonzalez (1990), Asenjo & Schlatter (1992), Torres et al. (1992), Moravec et al. (1993),
Torres et al. (1993), Ortubay et al. (1994), MacKenzie & Longshaw (1995), Torres (1995),
George-Nascimento (1996), Rodriguez & George-Nascimento (1996), Sardella & Timi
(1996), Cremonte & Sardella (1997), Moravec, (1998), Oliva, (1999), Vicente & Pinto
(1999), Martins et al. (2000), Silva et al. (2000a), Torres et al. (2000), Torres et al. (2000),
Luque et al. (2000), Garcias et al. (2001), Luque & Alves, (2001), Alves et al. (2002),
Paraguassu et al. (2002), Sabbas & Luque (2003), Cordeiro & Luque (2004), Isaac et al.
(2004), Luque & Poulin (2004), Oliva & Gonzalez (2004), Pereira Jr et al. (2004), Tanzola
& Guagliardo (2004), Tavares & Luque et al. (2004), Alves et al. (2005), Bandes et al.
(2005), Bicudo et al. (2005b), Cordeiro & Luque (2005a), Tavares et al. (2005), Timi et
al. (2005), Alves & Luque (2006), Guidelli et al. (2006), Tavares & Luque (2006),
Azevedo et al. (2007), Knoff et al. (2007), Braicovich & Timi (2008), Tavares & Luque
(2008), Luque et al. (2008), Felizardo et al. (2009b), George-Nascimento et al. (2009),
Lanfranchi et al. (2009), Muniz-Pereira et al. (2009), Saad & Luque (2009), Takemoto et
al. (2009), Timi & Lanfranchi. (2009), Alarcos & Etchegoin (2010), Azevedo et al.
(2010), Braicovich & Timi (2010), Eiras et al. (2010), [annacone et al. (2010), Lanfranchi
& Sardella (2010), Luque et al. (2010), Rossin & Timi (2010), Timi et al. (2010), Marques
& Alves (2011), Kohn et al. (2011), Mesquita et al. (2011), Abdallah et al. (2012), Alarcos
& Timi (2012), Borges et al. (2012) Braicovich et al. (2012), Cardenas et al. (2012),
Cavalcanti et al. (2012), Chavez et al. (2012), lannacone et al. (2012), Knoff et al. (2012),
Mesquita et al. (2012), Saad et al. (2012), Drago (2012), Andrade-Porto et al. (2015),
Franceschini et al. (2013), George-Nascimento & Moscoso (2013), Knoff et al. (2013),
Guagliardo et al. (2014), Henriquez & Gonzalez (2014, Ribeiro et al. (2014), Hermida et
al. (2014); Sabas & Brasil-Sato (2014), Santos-Clapp & Brasil-Sato (2014), Soares et al.
(2014), Acosta & Silva (2015), Pantoja et al. (2015), Rodrigues et al. (2015), Soares &
Luque (2015), Alarcos et al. (2016), Albuquerque et al (2016), Dias et al (2016b), Duarte
& Santos-Clapp (2016), Lanfranchi et al. (2016), Pantoja et al. (2016), Silva et al. (2016),
Azevedo et al. (2017), Braicovich et al. (2017), Vieira-Menezes et al. (2017), Soares et
al. (2018), Canel et al. (2019), Fernandes et al. (2019), Naupay et al. (2009), Neto et al.
(2019), Alves et al. (2020), Corréa et al. (2020), Braicovich et al. (2021), Canel et al.
(2021), Cardenas et al. (2021), Chaves & Paschoal (2021), Leite et al. (2021), Alarcos &
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Braicovich (2022), Benicio et al. (2022), Bueno et al. (2022), Gama et al. (2022), Morey
et al. (2022), Nacari et al. (2022), Santos-Clapp et al, (2022), Silva et al. (2022), Duarte
et al. (2023), Serrano et al. (2023).

Anisakidae Railliet & Henry, 1912

Anisakidae gen. sp.

Hospedeiros: Aequidens tetramerus, Amblydoras affinis, Bagre bagre (novo registro,
presente estudo) Brachyplatystoma rousseauxii, Callichthys callichthys, Calophysus
macropterus, Conger orbignyanus, Crenicichla semicincta, Cynodon gibbus, Doras
hostiguchii, Genypterus blacodes, Helicolenus lahillei, Hippoglossina macrops,
Iguanodectes spilurus, Katsuwonus pelamis, Loricaria cataphracta, Macrodon
ancylodon, Macruronus magellanicus, Merluccius gayi peruanus, Micropogonias
furnieri (novo registro, presente estudo), Mugil incilis, Mullus argentinae,
Nemadactylus bergi, Odontesthes nigricans, Odontesthes smitti, Opsodoras boulengeri,
Ossancora asterophysa, Pagrus pagrus, Paralichthys sp., Pellona castelnaeana, Pellona
flavipinnis, Percophis brasiliensis, Pinguipes brasilianus, Pomatomus saltatrix, Prio
notus nudigula, Pseudopercis numida, Pseudopercis semifasciata, Raneya brasiliensis,
Rhaphiodon vulpinus, Rineloricaria sp., Sebastes capensis, Sciades proops (novo
registro, presente estudo), Satanoperca jurupari, Sorubim lima, Synbranchus
marmoratus, Trachurus lathami, Trachydoras brevis, Umbrina canosai, Urophycis
brasiliensis.

Localidade: ARGENTINA. BRASIL: Acre, Amazonas, Amapa, Pard, Rio de Janeiro;
feira da Cidade Operaria, Maranhao (presente estudo). CHILE: Talcahua; arredores
de Coquimbo; Antofagasta; Coquimbo; Valparaiso; Talcahuano; Valdivia; Aysén
channels; Punta Arenas. COLOMBIA. PERU.

Referéncias: Duran & Oliva (1980), Oliva (2001, 2004), Gonzéalez & Poulin (2005),
Olivero-Verbel et al. (2005), Gonzélez et al. (2006), Cardoso et al. (2006), Saad & Luque
(2009), Lanfranchi & Sardella (2010), Carballo et al. (2011), Luque et al. (2011), Melo et
al. (2011), Fujimoto et al. (2013), Tavares-Dias et al. (2014), Fontenelle et al. (2016),
Rocha et al. (2016), Morey & Malta (2016, 2018), Moreira et al. (2017), Rabelo et al.
(2017), Morais et al. (2019), Negreiros et al. (2019), Cavalcante et al. (2020), Virgilio et
al. (2022).

Contracaecum Railliet & Henry, 1912
Contracaecum sp. (larva)

118



Hospedeiros: Acanthistius brasilianus, Acestrorhynchus falcatus, Acestrorhynchus
falcirostris, Acestrorhynchus heterolepis, Agamyxis albomaculatus, Ageneiosus inermis,
Ageneiosus ucayalensis, Amblydoras affinis, Anadoras weddellii, Anodus elongatus,
Aplochiton zebra, Astronotus crassipinnis, Astronotus ocellatus, Astyanax abramis,
Astyanax eigenmanniorum, Astyanax fasciatus, Astyanax sp., Austromenidia laticlavia,
Basilichthys australis, Biotodoma cupido, Boulengerella maculata,Brachyplatystoma
vaillantii, Brevoortia aurea, Brycon amazonicus, Brycon hilarii Valenciennes, Brycon
melanopterus, Brycon  orbignyanus, Bryconops caudomaculatus, Bryconops
caudomaculatus, Bryconops melanurus, Bujurquina cordemadi, Callichthys callichthys,
Calophysus macropterus, Caquetaia spectabilis, Caranx hippos, Cauque mauleanum,
Centropomus  undecimalis, Chaetobranchus  flavescens,Charax  pauciradiatus,
Cheirocerus sp., Cichla monoculus, Cichla ocellarisConger orbignyanus, Crenicichla
cincta, Crenicichla semicincta, Ctenobrycon sp., Curimatella meyeri, Cynodon gibbus,
Cynoscion guatucupa, Cyphocharax notatus, Cyphocharax spilurus, Electrophorus
voltai, Elops saurus, Engraulis anchoita, Engraulis ringens, Galaxias maculatus,
Genypterus blacodes, Genypterus chilensis, Geophagus camopiensis, Gymnotus chaviro,
Gymnotus sp., Gynmotus curupira, Hemibrycon surinamensis, Hemiodus unimaculatus,
Hoplerythrinus unitaeniatus, Hoplerythrinus unitaeniatus, Hoplias aff. Malabaricus,
Hoplias malabaricus, Hydrolycus scomberoides, Hypophthalmus edentatus, Laetacara
sp., Leporinus friderici, Leporinus jamesi, Loricaria prolixa, Lutjanus analis, Macrodon
ancylodon, Macrourus  holotrachys, Macruronus magellanicus, Megalodoras
uranoscopus, Merluccius australis, Merluccius gayi peruanus, Merluccius gayi,
Merluccius hubbsi, Mesonauta festivus, Metynnis hypsauchen, Metynnis lippincottianus,
Micromesistius australis, Micropogonias furnieri, Micropterus salmoides, Moenkhausia
lepidura, Mugil cephalus, Mugil curema, Mugil incilis, Mugil lisa, Mugil spp., Mustelus
schmitti, Myloplus arnoldi, Myloplus rubripinnis, Mylossoma duriventre, Nemadactykus
bergi, Nemadoras cristinae, Nemadoras humeralis, Nezumia pulchella, Notothenia
angustata, Notothenia cornucala, Notothenia cornucala, Odontesthes bonariensis,
Odontesthes nigricans, Odonthestes argentinensis, Oligosarcus jenynsii, Oncorhynchus
mykiss, Oplegnathus insignis, Ossancora asterophysa, Pachyurus bonariensis, Pagrus
pagrus, Paralichthys adspersus, Paralichthys isosceles, Paralichthys orbignyanus,
Paralichthys patagonicus, Paralichthys sp., Pario sternarchus amazonenses, Parona
signata, Patagonotothen cornucola, Percophis brasiliensis, Piaractus brachypomus,

Pimelodella cristata, Pimelodella humeralis, Pimelodina flavipinnis, Pimelodus
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albicans, Pimelodus blochii, Pimelodus ornatus, Plagioscion auratus, Plagioscion
squamosissimus, Plagioscion ternetzi, Platydoras armatulus, Platydoras costatus,
Pomatomus saltatrix, Porichthys porosissimus, Propimelodus caesius, Pseudanos
trimaculatus,  Pseudoplatystoma  corruscans,  Pseudoplatystoma  punctifer,
Pseudoplatystoma reticulatum, Pseudoplatystoma tigrinum, Pseudorinelepis genibarbis.
Pygocentrus nattereri, Pygocentrus nattereri, Pygocentrus piraya, Rhamdia quelen,
Rhaphiodon vulpinus, Roeboides myersii, Salminus brasiliensis, Salminus hilarii,
Salminus maxillosus, Sarda chiliensis, Satanoperca jurupari, Schizodon fasciatus,
Sciades herzbergii, Scomber japonicus, Scomberomorus cavalla, Serrasalmus rhombeus,
Serrasalmus spilopleura, Steindachnerina bimaculata, Stromateus brasiliensis,
Sympterygia bonapartei, Sphyraena ensis, Tetragonopterus argenteus, Tetragonopterus
chalceus, Tetragonopterus chalceus, Trachelyopterus galeatus, Trachelyopterus
galeatus (presente estudo), Trachelyopterus sp., Trachydoras brevis, Trichiurus
lepturus, Triportheus angulatus, Triportheus guentheri, Thunnus atlanticus, Umbrina
canosai, Urophycis brasiliensis, Xystreurys rasile, Zenopsis conchifer, Acestrorhynchus

pantaneiro, Acestrorhynchus sp., Auchenipterus sp., Brachycalcinus  copei,  Brochis

multiradiatus, Cichla pleiozona, Erithrynus erithrynus, Genipterus
brasiliensis, Hemisorubim sp., Hypostomus pyreneusi, Leiarius
marmoratus, Magosternarchus raptor, Trachelyopterus lucenai, Roeboides

affinis, Sorubim lima, Synbranchus caripunas

Localidade: ARGENTINA: Zona de Pesca Comum Argentina-Uruguai; Necochea; Mar
del Plata; Patagonia Argentina (Lagos Laar; Puelo; Epuyén; Cholila; Rivadavia); Varela;
Cordoba; San Luis; Villa Gesell; El Rincon; Rio Negro Province; San Matias Gulf;
Rawson; El Rincon; Bahia Blanca; North Bonaerense; South Bonaerense; Patagonia;
Cordoba; Mar Chiquita lagoa costeira (Buenos Aires Province, Argentina); Patagonian
lagos rasos (Bailey Willis; Ceferino; Verde; Patagua; Larga; Pire; Escondido; Morenito);
barragem de Termas do rio Hondo. BRASIL: Acre; Amapa; Amazonas; Maranhao; feira
da Cidade Operaria, Maranhio (presente estudo); Mato Grosso, Mato Grosso do Sul;
Minas Gerais; Para; Parand; Rio de Janeiro; Rio Grande do Sul; Sdo Paulo; Sergipe.
CHILE: Lago Pullinque; norte do Chile; Provincia de Corriente, sul do Chile (Chiloé e
norte Magallanes); sul Chile; central Chile; Caldera; Talcahuano; Valdivia; Guafo Island;
ilha Hoste; Antofagasta; ilha Huafo; Mehuin; Pto. Saavedra-Ba. San Pedro; Talcahuano;
Valdivia and Tornagaleones rio estuaries; Aysén channels; Valdivia; Punta Arenas;

Rinconada Bulnes, Punta Arenas. COLOMBIA: Baia de Cartagena; Golfo de
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Morrosquillo, Sucre. PERU: Callao; Lima; Loreto; Caleta de Zorritos, Contralmirante
Villar Province, Tumbes. URUGUAI: Zona de Pesca Comum Argentina-Uruguai.
VENEZUELA: Caracas.

Referéncias: Silva et al. (2000a),Alarcos & Etchegoin (2010), Alarcos & Timi (2013),
Alarcos et al. (2016), Albuquerque et al. (2016), Alves et al. (2020), Bandes et al. (2005),
Braicovich & Timi (2010), Braicovich et al. (2017), Brito-Junior & Tavares-Dias (2018),
Bueno et al. (2022), Canel et al. (2019), Canel et al. (2021), Carvalho et al. (2020,
Cavalcante et al. 2020, Celestino & Alves (2016), Chavez et al. (2012), Chero et al.
(2014), Chero et al. (2016), Corréa et al. (2020), Corréa et al. (2019), Costa et al. (2020),
Cremonte & Sardella (1997), Dias et al. (2011, 2016b), Duarte et al. (2016), Duarte et al.
(2023), Fernandes et al. (2019), Fernandez & Villalba (1985), Fernandez (1985),
Fernandez et al. (2010), Fernandez et al. (2012), Flores et al. (2016), Fonseca et al. (2016),
Garcia Romero (2001), George-Nascimento & Moscoso (2013), Gonzalez & Poulin
(2005), Gonzalez-Poblete et al. (2022), Hamann (1999), Hoshino et al. (2014, 2016),
Incorvaia & Hernandez (2006), Karling et al. (2013), Lacerda et al. (2009, 2012),
Lanfranchi & Sardella (2010), Lanfranchi et al. (2016), lannacone et al. (2012), Luque
et al. (2010), MacKenzie & Longshaw (1995), Mancini et al. (2008, 2014), Martins et al.
(2003, 2005), Morey et al. (2022), Nacari & Oliva (2016), Nacari et al. (2022), Neves et
al. (2021), Oliveira & Tavares-Dias (2016), Oliveira et al. (2015, 2016, 2020), Oliveira
Ferreira & Tavares-Dias (2017), Ortubay et al. (1994), Pérez et al. (1999), Pinheiro et al.
(2021), Ramallo & Torres (1995), Ribeiro et al. (2016), Rossin & Timi (2010), Santana
et al. (2017), Santos et al. (2018) Santos-Clapp et al. (2022), Saraiva et al. (2006),
Sardella & Timi (1996), Silva et al. (2000), Soares et al. (2018), Tanzola & Guagliardo
(2004), Tavares-Dias et al. (2014), Thatcher (1981), Timi & Poulin (2003), Torres et al.
(1993, 2023), Ventura et al. (2018), Verbel et al. (2011),Vicente & Fernandes (1978),
Vieira-Menezes et al. (2017), Pinheiro et al. (2019), Muiioz (2020), Lima et al. (2021),
Vergara-Florez & Consuegra (2021), Virgilio et al. (2022), Minaya et al. (2021), Pelegrini
et al. (2018), Knoff et al. (2017), Mattos et al. (2014), Lima et al. (2019), Corréa et al.
(2021), Serrano-Martinez et al. (2021), Araujo et al. (2022)

Cucullanidae Cobbold, 1864

Cucullanus Miiller, 1777

Cucullanus sp.
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Hospedeiros: Ariidae gen. sp., Bagre bagre (novo registro, presente estudo),
Centropomus undecimalis, Cheilodactylus variegatus, Conger orbignyanus, Cynoscion
guatucupa, Eleginops maclovinus, Genypterus chilensis, Genypterus macylatus,
Haemulon steindachneri, Hemibrycon surinamensis, Helicolenus lengerichi, Macrodon
ancylodon, Macruronus magellanicus, Micromesistius australis, Micropogonias furnieri,
Micropogonias furnieri (presente estudo), Mugil curema, Orthopristis ruber,
Porichthys porosissimus, Prio notus nudigula, Prio notus punctatus, Prolatilus jugularis,
Pterodoras granulosus, Sciades proops (novo registro, presente estudo), Sebastes
oculatus, Sebastes capensis, Urophycis brasiliensis, Xystreurys rasile, Zungaro zungaro.
Localidade: ARGENTINA: Bahia Blanca. BRASIL. Fortaleza, Ceara; Ilhéus, Bahia;
Pedra de Guaratiba, Rio de Janeiro; Floriandpolis, Santa Catarina; praia do Cassino, Rio
Grande do Sul; Baia de Paranagud, Foz do Iguacu, Rio Parand, Parana; Macapa, Amapa,
Maranhdo; Vila dos Pescadores, Braganca, Par4; feira da Cidade Operaria, estado do
Maranhio (nono registro, presente estudo); regido de Bragantina, Para; Sao Paulo.
CHILE: Canais Aysén; Cascabeles (Los Vilos) Talcahuano; Talcahuano, sul do Chile;
Coquimbo; Valparaiso; Punta Arenas. VENEZUELA. Golfo de Cariaco, estado do Sucre.
Referéncias: Alves et al. (2004), Balboa & George-Nascimento (1998), Bicudo et al.
(2005b), Centeno et al. (2002), Chavez et al. (2012), Conroy & Conroy (1984), Daniel et
al. (2002), Fernandez & Villalba (1985), Fujimoto et al. (2009, 2012), George-
Nascimento & Huet (1984), Gonzalez & Poulin (2005a,b), Gonzalez et al. (2006),
Henriquez et al. (2011), Hoshino et al. (2014), Luque et al. (2010, 2011), Moravec et al.
(1993), Oliva (2001), Sabas & Luque (2003), Sepulveda et al. (2004), Tanzola &
Guagliardo (2000), Tanzola et al. (1997), Timi et al. (2005), Vergara & George-
Nascimento (1982), Vicente & Fernandes (1978), Vicente et al. (1985).
Raphidascarididae Hartwich, 1954

Raphidascaris

Raphidascaris Railliet & Henry, 1915

Raphidascaris (Sprentascaris) sp. Moravec, Kohn & Fernandes (1993) (adultos)
Hospedeiros: Ancistrus leucostictus, Ancistrus sp., Geophagus brasiliensis (novo
registro, presente estudo), Hemiancistrus sp.

Localidade: BRASIL. Bacia do Igarapé Fortaleza, municipios de Macapa e Santana,
Estado do Amapa; feira da Cidade Operaria, Maranhao (novo registro geografico,
presente estudo).

Referéncias: Borges et al. (2018)
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Raphidascaris sp.

Hospedeiros: Caenotropus labyrinthicus, Macrodon ancylodon, Pimelodus blochii,
Anchoa marinii, Atlantoraja castelnaui, Auxis thazard, Balistes capriscus,
Brachyplatystoma rousseauxii, Caranx hippos, Cephalopholis fulva, Dactylopterus
volitans, Diapterus rhombeus, Dipturus trachyderma, FEuthynnus alletteratus,
Galeorhinus galeus, Genypterus blacodes, Geophagus brasiliensis (novo registro,
presente estudo), Gymnothorax moringa, Harengula clupeola, Lophius gastrophysus,
Macrodon ancylodon, Merluccius hubbsi, Micropogonias furnieri, Mullus argentinae,
Nebris microps, Nebris microps (presente estudo), Oligoplites saurus, Pagrus pagrus,
Paralichthys isosceles, Paralichthys orbignyanus, Paralichthys patagonicus, Parona
signata, Peprilus paru, Percophis brasiliensis, Percophis omiscomaycus, Pinguipes
brasilianus, Pomatomus saltatrix, Priacanthus arenatus, Pseudopercis numida,
Pseudopercis semifasciata, Sarda sarda, sardinha maromba, sardinha boca larga,
Sardinella brasiliensis, Scomber colias, Scomber japonicus, Scomber scombrus,
Scyliorhinus haeckelii, Selene setapinnis, Selene vomer, Sphyraena guachancho,
Thyrsitops lepidopoides, Trachurus lathami, Trichiurus lepturus, Thunnus albacares,
Thunnus obesus, Umbrina canosai, Uraspis secunda, Urophycis brasiliensis, Clupea
benticki, Merluccius gayi, Prolatilus jugularis, Kajikia albida, Xiphias gladius.
Localidade: BRASIL. Ceard; Espirito Santo; Maca¢, Estado do Rio de Janeiro; Rio de
Janeiro; Paré; Rio Grande do Sul; Parand; Santa Catarina; Vila dos Pescadores, Braganca,
Estado do Para; Salinopilis, estado do Pard; Iaco Rio, municipio de Sena Madureira,
Estado do Acre; rio Tocantins, Maranhao; feira da Cidade Operaria, Estado do
Maranhao (presente estudo). CHILE: Mentrecue, Codigue e Huar Island, proximo ao
Puerto Montt. VENEZUELA.

Referéncias: Vicente & Santos (1973, 1974), Vicente et al. (1985), Régo & Santos (1983),
Régo et al. (1983, 1985), Eiras & Régo (1987) Incorvaia & Diaz de Astarloa (1998),
Vicente & Pinto (1999), Luque et al. (2000, 2002, 2008, 2010, 2011), Paraguassu et al.
(2000, 2002), Silva et al. (2000a,b), Knoff et al. (2001, 2007, 2013), Luque & Alves
(2001), Tavares et al. (2001), Abdallah et al. (2002), Mogrovejo & Santos (2002), Alves
et al. (2003, 2004, 2005), Luque & Poulin (2004), Cordeiro & Luque (2004, 2005b),
Bicudo et al. (2005a,b), Alves & Luque (2006), Tavares & Luque (2006), Azevedo et al.
(2007), Oliva et al. (2008), Felizardo et al. (2009a), Muniz-Pereira et al. (2009), Saad &
Luque (2009), Timi et al. (2010), Braicovich et al. (2012), Fujimoto et al. (2012), Saad et
al. (2012), Sepulveda et al. (2004), Mufioz & Olmos (2008), Bashirullah et al. (2005),
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Dias et al. (2016a), Rocha et al. (2016), Knoff et al. (2017), Negreiros et al. (2018), Leite
et al. (2021), Cardenas et al. (2022), Diniz et al. (2022), Silva et al. (2022).

Cystidicolidae Skrjabin, 1946

Van Beneden, 187

Ascarophis sp.

Hospedeiros: Amphiarius rugispinis (Novo registro, presente estudo), Bovichthus
chilensis, Champsocephalus  gunnari, Helicolenus lengerichi, — Menticirrhus
ophicephalus, Notothenia cf. angustata, Paralabrax humeralis, Sebastes oculatus.
Localidade: ARGENTINA. BRASIL. feira da Cidade Operaria, Maranhao (novo
registro, presente estudo). CHILE. PERU.

Referéncias: Gonzélez et al. (2006), Balboa & George-Nascimento (1998), Gonzélez &
Acufia (1998, 2000), Muiioz et al. (2001, 2002), Oliva & Gonzélez (2004), Gonzélez &
Poulin (2005a, b), Gonzalez et al. (2006), Mufioz & George Nascimento (2007), Mufioz
& Olmos (2008), Henriquez & Gonzalez (2014).

DISCUSSAO

O primeiro trabalho com helmintos parasitos de peixes no estado do Maranhao,
foi realizado por Vicente & Fernandes (1978), com B. bagre e M. ancylodon, coletados
nos municipios de Paco do Lumiar e Sao José do Ribamar, na Ilha de Sao Luis. Neste
trabalho os autores registraram a presenga dos nematodeos Contracaecum sp., Terranova
trichiuri (Chandler, 1935) e Cucullanus sp., além de exemplares imaturos de cestddeos
Trypanorhyncha.

Somente ap06s 27 anos, outros parasitos de peixes de importancia economica foram
registrados, e esses registros vem desde entdo, aumentando gradativamente, podendo ser
destacados os trabalhos realizados por Martins et al. (2005) que relataram a presenca de
larvas do anisakideo Contracaecum sp. em Hoplias malabaricus (Bloch, 1794) e
Hoplerythrinus unitaeniatus (Spix & Agassiz, 1829). Chagas et al. (2015) registraram a
ocorréncia do acantocéfalo Neoechinorhyncus buttnerae  Golvan, 1956 parasitando
Colossoma macropomum provenientes de sistemas de cultivos. Rodrigues et al. (2017)
registraram Monogenoidea, Nematoda e Acanthocephala parasitando Hoplias
malabaricus (Bloch 1794) e neste mesmo hospedeiro, Ferreira et al. (2017) também

registraram a presenca de Monogenoidea. Cantanhéde et al. (2018) realizaram estudos de
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frequéncia de parasitismo e alteragdes histoldgicas nas branquias de Centropomus
undecimalis provenientes da Laguna da Jansen e relataram varias alteragdes patologicas
causadas pela presenga de Monogenoidea.

Seguido a esses registros vale destacar as descri¢des de espécies que desde 2019,
vem sendo realizadas por varios autores como, Cardenas et al. (2019) que descreveram o
Nematoda Ichthyouris nunani Cardenas, Fernandes, Justo & Cohen, 2019, parasito de
Laemolyta taeniata (Kner, 1858) e Curimata acutirostris Vari & Reis, 1995 no rio
Tocantins. Cohen et al. (2020) que descreveram monogenoideos Cosmetocleithrum
berecae Cohen, Justo, Gen & Boeger, 2020, Cosmetocleithrum nunani Cohen, Justo, Gen
& Boeger, 2020, e Demidospermus tocantinensis Cohen, Justo, Gen & Boeger, 2020
parasitando 4. nuchalis, em peixes provenientes de tributdrios do rio Tocantins,
Maranhdo, além de registrarem Demidospermus osteomystax Tavernari, Takemoto,
Lacerda & Pavanelli, 2010 no mesmo hospedeiro. Freitas et al. (2021) descreveram trés
espécies de Urocleidoides parasitando peixes Characiformes da mesma localidade:
Urocleidoides boulengerellae Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021,
parasitando Boulengerella cuvieri (Spix & Agassiz), Urocleidoides paratriangulus
Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021 parasitando Cyphocharax
gouldingi Vari, 1992, Caenotropus labyrinthicus (Kner, 1858), Psectogaster amazonica
Eigenmann & Eigenmann e Mylesinus pauscisquamatus Jégu & Santos e Urocleidoides
tocantinensis Freitas, Bezerra, Meneses, Justo, Viana & Cohen, 2021 parasitando P,
amazonica € M. pauscisquamatus. Bezerra et al. (2023a) descreveram Curvianchoratus
psectrogasteri Bezerra, Cohen, Meneses & Justo, 2023 e Curvianchoratus dominguesi
Bezerra, Cohen, Meneses & Justo, 2023, parasitos de P. amazonica e Silva et al. (2023),
cinco espécies de Cosmetocleithrum em branquias de doradideoss obtidos em feiras livres
da Ilha de Sao Luis: Cosmetocleithrum undulatum Silva, Meneses, Martins, Cohen, Costa
& Justo, 2023, Cosmetocleithrum brachylecis Silva, Meneses, Martins, Cohen, Costa &
Justo, 2023 ¢ Cosmetocleithrum ludovicense Silva, Meneses, Martins, Cohen, Costa &
Justo, 2023, descritos de Platydoras brachylecis, além de novos registros de espécies
conhecidas como, Cosmetocleithrum leandroi Soares, Neto & Domingues, 2018 e
Cosmetocleithrum akuanduba Soares, Neto & Domingues, 2018, ambos de Hassar
gabiru e Meneses et al. (2024), com a descricdo de Ameloblastella prima Meneses, Justo
& Cohen, 2024 parasitando Pimelodina flavipinnis € novos registros de Ameloblastella
edentensis Mendoza-Franco, Mendoza-Palmero & Scholz, 2016 e Ameloblastella

peruensis Mendoza-Franco, Mendoza-Palmero & Scholz, 2016 parasitando
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Hypophthalmus marginatus no rio Tocantins, sendo essas duas ultimas espécies
previamente descritas e registradas parasitando peixes da familia Pimelodidae no Peru.

Apesar do numero de trabalhos com helmintos nessa regido, estes ainda sdo
incipientes, haja visto o imenso sistema hidrografico do estado do Maranhao. O presente
estudo foi a primeira investiga¢ao parasitologica, conduzida com muitas espécies de
peixes, tanto marinhos como de agua doce, que apresentam grande importincia
econdmica.

O consumo de peixe vem sendo cada vez mais, uma boa op¢do para uma
alimentacdo saudavel, no entanto, o consumo de peixe cru ou mal-cozido, combinado
com deficiéncias na qualidade sanitaria, pode tornar o consumo de pescado um problema
de saude publica (Knoff et al., 2013).

No contexto das infec¢des parasitarias resultantes do consumo de peixes, um dos
principais contribuintes para as zoonoses sdo os nematdides da familia Anisakidae.
Destacam-se as espécies Anisakis simplex (Rudolphi, 1809) Dujardin, 1845 e
Pseudoterranova decipiens (Krabbe, 1878) Gibson, 1983, que sdo responsaveis pela
anisakidose, termo definido por Kassai et al. (1988) para doenga causada por qualquer
membro da familia Anisakidae. Contracaeum sp. também pode desencadear essa
condi¢do, assim como membros da familia Raphidascarididae, representados pelos
géneros Hysterothylacium sp. € Raphidascaris sp. (Adams et al. 1997; Chai et al. 2005).
Barros e Cavalcanti (1998) conduziram uma analise da presenca de larvas de anisakideos
em sete espécies de peixes coletadas ao longo da costa nordestina e referiram a presenca
de larvas infectantes (L3) dos géneros Anisakis e Contracaecum.

Nematodides da familia Anisakidae parasitam peixes, mamiferos, aves e répteis
(Moravec, 1998), e a infec¢do humana estd relacionada as larvas infecciosas L3, que
podem ser ingeridas acidentalmente pelo consumo inadequado de peixes (Adams et al.,
1997).

O numero de casos de anisakidose esta aumentando em todo o mundo, além disso,
ha evidencias crescentes sobre o aumento de estdgios infecciosos de anisakideos em
frutos do mar (Zuo et al. 2017; Fiorenza et al. 2020). Em recente revisao critica dos casos
de anisakidose que ocorrem globalmente, Shamsi & Barton (2023), relatam que existem
muitas incognitas sobre a anisaquidose e seus agentes causadores, pouco se sabendo sobre
o impacto destes parasitos em mulheres gravidas, criancas e pessoas com deficiéncias do

sistema imunoldgico.
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No presente estudo, Anisakidae gen. sp., Contracaecum sp. € Hysterothylacium
sp. foram encontrados parasitando peixes economicamente importantes € muito
apreciados pela populacdo, estes helmintos foram coletados das visceras, fato que
desperta a necessidade de maiores cuidados no consumo destes peixes, por se tratar de
parasitos que tém sido indicados como parasitos de importancia zoonotica, o que pode
resultar em efeitos danosos ao organismo humano.

Em um estudo retrospectivo obtido em artigos publicados no Brasil entre 1928 e
2018, Pinheiro et al. (2019) relatam que peixes de dgua doce sao os mais prevalentes, com
56% dos peixes deste ambiente parasitados por larvas de Contracaecum, seguido por
peixes marinhos (25%) e peixes estuarinos (19%). No presente estudo, resultado similar
foi observado, onde somente o peixe de agua doce 7. galeatus estava parasitado por este
nematoide.

O género de Nematoda Sprentascaris foi proposto para incluir trés espécies de
ascaridoides descritas em bagres pertencentes as familias Loricariidae ¢ Pimelodidae no
Paraguai (Petter & Cassone, 1984). Posteriormente, Moravec et al., (1990) consideraram
como sub-género de Raphidascaris. Raphidascaris (Sprentascaris) (Melo et al., 2011).
Atualmente, este género abriga cinco espécies sul-americanas: Raphidascaris
(Sprentascaris) hypostomi (Petter & Cassone, 1984), Raphidascaris (Sprentascaris)
mahnerti (Petter & Cassone, 1984), Raphidascaris (Sprentascaris) pimelodi (Petter &
Cassone, 1984), Raphidascaris (Sprentascaris) lanfrediae e Raphidascaris
(Sprentascaris) marano Ramallo, 2009 (Melo et al., 2011). Além disso, uma espécie nao
identificada, Raphidascaris (Sprentascaris) sp., foi relatada no ciclideo Geophagus
brasiliensis do Rio Parand, Brasil, conforme documentado por Moravec et al. (1993),
Moravec (1998), Vicente & Pinto (1999), Ramallo (2009) e Eiras et al. (2010). Neste
contexto, registramos Raphidascaris (Sprentascaris) sp. parasitando Geophagus cf-
parnaibae, sendo o estado do Maranhao um novo registro de hospedeiro e de distribui¢dao
geografica.

A familia Cystidicolidae, inicialmente delineada por Skrjabin em 1946 (Spirurina:
Habronematoidea) compreende nematoides parasitas que habitam tanto ambientes
marinhos quanto peixes de dgua doce. A taxonomia e a classificacdo desta familia exibem
uma complexidade substancial (Moravec; Sobecka 2012, Pereira et al., 2017). Este tdxon
engloba uma notavel diversidade de géneros, totalizando 26, sendo que seu sistema
taxondmico frequentemente se baseia em caracteristicas cefalicas sutis. Tais

caracteristicas sdo perceptiveis somente por meio da aplicagdo de microscopia eletronica
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de varredura, conforme documentado por Moravec & Justine (2010), Moravec &
Sobecka, (2011).

Cestoda foi o tax6n com menor nimero de espécies no presente estudo, sendo
encontrado apenas o Trypanorhyncha Callitetrarhynchus gracilis. Estes cestoides sao
frequentemente encontrados parasitando a musculatura de véarias espécies de peixes
marinhos (Menezes, 2018), e muitas vezes, quando em grandes intensidades, podem
inviabilizar a comercializagdo por conferir a seus hospedeiros um aspecto repugnante
(Felizardo, 2010, Oliveira et al., 2019, Diniz et al., 2022), sendo responsaveis por grandes
perdas econdmicas (Menezes, 2018).

Apesar de ja terem relatos de infecgdes em humanos por Trypanorhyncha através
do consumo acidental de larvas presentes em carne de peixe crua, estes parasitos ndo
apresentam potencial zoonotico. No entanto, estudos recentes utilizando modelos
murinos, revelaram que esses cestdides podem desencadear processos alérgicos em
humanos (Gomez-Morales, 2008; Matos et al., 2013). A detecgao destes cestdides, mesmo
que em baixa prevaléncia e intensidade observados neste estudo, representa no ambito
higiénico-sanitério, prejuizos para comercializacdo do pescado, ja& que causam aspecto
repugnante podendo o pescado ser classificado como impréprio para consumo.

Monogenoidea foi o taxon com maior nimero de espécies encontradas, 25 e vale
destacar que nos ultimos anos os nimeros de espécies descritas em peixes de sistemas
hidrograficos no Maranhdo vém aumentando consideravelmente, provavelmente
relacionado ao esfor¢o de coleta que vem sendo realizado por taxonomistas nesta regido.

Foram encontradas sete espécies de Digenea, e todas apresentaram baixos indices
parasitologicos, sendo M. brachyderus a espécie que apresentou maior nimero de
helmintos coletados.

O numero relativamente baixo de parasitos, principalmente endohelmintos
encontrados no presente estudo, pode ser atribuido a perdas dos parasitos, devido a ma
conservagao do pescado, que na maioria das vezes apresentavam suas visceras com algum
grau de degradacdo pds mortem. Em contrapartida, observou-se uma grande diversidade
de espécies, fato que demonstra a riqueza de helmintos que ocorrem em peixes do litoral
e rios maranhenses, demonstrando a necessidade de expansdao dos estudos para essa
regido.

Vale ressaltar ainda, que estudos da helmintofauna associadas a peixes

economicamente valiosos, contribui para uma gestdo bem-sucedida e sustentdvel dos
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sistemas de pesca e aquicultura, além de subsidiar informacdes que poderao implementar

acoes de vigilancia e controle sanitdrio na comercializagdo do pescado.
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Abstract — Five new species of Cosmetocleithrum were described parasitizing the gill filaments of neotropical doradid
fishes. Cosmetocleithrum undulatum n. sp., Cosmetocleithrum brachylecis n. sp. and Cosmetocleithrum ludovicense
n. sp. are described from Platydoras brachylecis from a market-place of Sdo Luis, State of Maranhdo, Brazil.
Cosmetocleithrum sacciforme n. sp. and Cosmetocleithrum basicomplexum n. sp. are described from Oxydoras niger
from Jurud River, State of Acre, Brazil. Cosmetocleithrum undulatum and Cosmetocleithrum brachylecis resemble
Cosmetocleithrum falsunilatum Feronato, Razzolini, Morey & Boeger, 2022 mainly by the unique male copulatory
organ (MCO) morphology but differ from these and all congeneric species mainly by the morphology of the MCO,
accessory piece and hooks pairs. Cosmetocleithrum ludovicense is closer to Cosmetocleithrum confusus Kritsky,
Thatcher & Boeger, 1986 and to Cosmetocleithrum akuanduba Soares, Santos Neto & Domingues, 2018 but
differs from those mainly by the morphology of the accessory piece. Cosmetocleithrum sacciforme differs from all
congeneric species mainly by the morphology of the accessory piece formed by a single plate of saccular appearance.
Cosmetocleithrum basicomplexum also shares morphological characters with Cosmetocleithrum gigas Morey,
Cachique & Babilonia, 2019 considering the size of the body and shape of the anchors, but differs mainly in the
morphology of the bars and hooks. Besides the new species, new data are presented for Cosmetocleithrum leandroi
Soares, Neto & Domingues, 2018, C. akuanduba and C. confusus regarding morphological characteristics and
biogeography.

Key words: Cosmetocleithrum, Dactylogyridae, Monogeneans, Doradidae, South America.

Résumé — Dactylogyridae (Platyhelminthes, Monogenea) des lamelles branchiales de Doradidae (Siluriformes)
avec description de cinq nouvelles espéces de Cosmetocleithrum et nouvelle répartition géographique d’especes
connues de la région néotropicale au Brésil. Cinq nouvelles espéces de Cosmetocleithrum sont décrites, parasitant les
filaments branchiaux de poissons Doradidae néotropicaux. Cosmetocleithrum undulatum n. sp., Cosmetocleithrum
brachylecis n. sp. et Cosmetocleithrum ludovicense n. sp. sont décrits de Platydoras brachylecis provenant d’un
marché de Sdo Luis, Etat du Maranhdo, Brésil. Cosmetocleithrum sacciforme n. sp. et Cosmetocleithrum
basicomplexum n. sp. sont décrits d’Oxydoras niger de la riviere Jurua, Btat d’Acre, Brésil. Cosmetocleithrum
undulatum et Cosmetocleithrum brachylecis ressemblent a Cosmetocleithrum falsunilatum Feronato, Razzolini,
Morey & Boeger, 2022 principalement par la morphologie unique de ’organe copulateur male (OCM), mais
different de ces especes et de toutes les especes congéneres principalement par la morphologie de I’OCM, de la
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Introduction

The neotropics, spanning from central Mexico to the south-
e limit of South America, has the most diverse group of fishes
on the planet [14]. This region harbors the greatest diversity of
freshwater fish with approximately 6,000 known species and
estimates of 9,000 species [18]. Of the total known species,
the Characiformes, Siluriformes, and Gymnotiformes account
for approximately 77% of the known species [2]. Thus, South
America harbors the most diverse fauna of continental freshwa-
ter fish in the world with approximately 5,750 known species
[3]. Siluriformes, collectively known as catfish, stand out as
the largest and most diverse order of freshwater fish, and con-
stitute one of the most important components of the Neotropical
fauna, with more than 3,800 described species [6]. Among all
the families of this order, Doradidae stand out as one of the
most diverse and representative families among the Neotropical
Siluriformes, with more than 90 valid species [6]. Doradidae are
a monophyletic group endemic to freshwaters of South America
on both sides of the Andes Mountains [19].

Siluriformes host a remarkably rich and diverse fauna of gill
monogeneans, and these host-parasite systems are an attractive
model for phylogenetic studies in the Neotropics [4, 12]. The
dactylogyrid Cosmetocleithrum Kritsky, Thatcher & Boeger,
1986 is one of the most species-rich groups of monogenoids
reported from siluriform fishes and was proposed to accommo-
date species of Dactylogyridae that parasitize Oxydoras niger
(Valenciennes) and Pterodoras granulosus (Valenciennes) in
the Amazon River basin [9]. This genus shows high specificity
to catfishes within Doradidae and Auchenipteridae [11]. Cur-
rently, 23 species of Cosmetocleithrum are recognized as para-
sites of the gills of neotropical Siluriformes, among which 15
species recorded in doradids hosts, eight in Auchenipteridae,
one parasitizing Pimelodidae, and one in Loricariidae. All spe-
cies of Cosmetocleithrum have been described from hosts of
members of a single family [1, 4, 5, 15, 22, 23, 24], except
for Cosmetocleithrum bulbocirrus Kritsky, Thatcher & Boeger,
1986, reported from species of three different siluriform fami-
lies and from Hoplias malabaricus (Bloch), a characiform fish
[7]. However, considering that only one specimen was found in
the latter host, this record needs to be confirmed.

During research on monogeneans of siluriform fishes
in northern and northeastern Brazil, five new species of
Cosmetocleithrum were found and are described herein. More-
over, new data are presented to Cosmetocleithrum leandroi
Soares, Neto & Domingues, 2018, Cosmetocleithrum
akuanduba Soares, Santos Neto & Domingues, 2018 and
Cosmetocleithrum confusus Kritsky, Thatcher & Boeger, 1986

piece accessoire et des paires de crochets. Cosmetocleithrum ludovicense est proche de Cosmetocleithrum confusus
Kritsky, Thatcher & Boeger, 1986 et de Cosmetocleithrum akuanduba Soares, Santos Neto & Domingues, 2018
mais en differe principalement par la morphologie de la piéce accessoire. Cosmetocleithrum sacciforme se distingue
de toutes les especes congéneres principalement par la morphologie de la piece accessoire formée d’une seule
plaque d’aspect sacculaire. Cosmetocleithrum basicomplexum partage également des caracteres morphologiques
avec Cosmetocleithrum gigas Morey, Cachique & Babilonia, 2019 compte tenu de la taille du corps et de la forme
des anchors, mais en differe principalement par la morphologie des barres et des crochets. Outre les nouvelles
especes, de nouvelles données sont présentées pour Cosmetocleithrum leandroi Soares, Neto & Domingues, 2018,
C. akuanduba et C. confusus concernant les caractéristiques morphologiques et la biogéographie.

regarding morphological characteristics and biogeographical
data, thus expanding the knowledge of these species.

Material and methods

The studies were carried out between 2019 and 2023 on
different doradid species collected from two distinct localities
in Brazil. Specimens of Oxydoras niger were captured with
gill nets and hook and line from Jurui River, Acre, Brazil
(7°40'34.1"S, 72°39'39.5"W) and those from Platydoras
brachylecis and Hassar affinis were obtained from street
markets located on the island of Sdo Luis, State of Maranhio
(2°34'18.0"S 44°11'49.9"W).

The gills of each specimen were removed and placed in
vials containing hot water (c. 65 °C) in order to relax the par-
asites, and they were then shaken to detach the parasites from
the gill filaments. Subsequently, absolute ethanol was added
to reach a concentration of 70%. The vials were then sent to
“Laboratério de Helmintos Parasitos de Peixes, Instituto
Oswaldo Cruz, FIOCRUZ”, where the gills were analyzed,
and the parasites identified. Monogeneans were picked using
a stereoscopic microscope for subsequent morphological stud-
ies. Some specimens were mounted in Hoyer’s medium for
study of the sclerotized parts; others were stained with
Gomori’s trichrome for study of the internal organs of the
parasite [8]. Measurements are presented in micrometers; range
values are followed by mean and number of structures mea-
sured in parentheses. Dimensions of organs and other structures
represent the greatest distance; lengths of curved or bent struc-
tures (anchors, bars, and accessory piece) represent the straight-
line distances between extreme ends [9], except for copulatory
complexes that were measured using Imagel [17]. The speci-
mens were studied, photographed, and drawn using an
Olympus BX 41 microscope with phase contrast and Zeiss
Axioskop 2 Plus microscope with differential interference con-
trast (DIC), both equipped with a camera lucida. Holotypes,
paratypes, and vouchers of each species were deposited in the
“Colecdo Helmintolégica do Instituto Oswaldo Cruz -
CHIOC”, from “Fundag@o Oswaldo Cruz - FIOCRUZ”.

Results

Class Monogenea Bychowsky, 1937

Subclass Monopisthocotylea Odhner, 1912

Order Dactylogyridea Bychowsky, 1937
Dactylogyridae Bychowsky, 1933

Cosmetocleithrum Kritsky, Thatcher & Boeger, 1986
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Figure 1. Cosmetocleithrum undulatum n. sp. from Platydoras brachylecis. (A) Total ventral view (composite); (B) Copulatory complex,
ventral view; (C) Hook pairs 1-4, 6, 7; (D) Hook pair 5; (E) Dorsal bar; (F) Ventral bar; (G) Ventral anchor; (H) Dorsal anchor. Scale bars: A,

100 pm, B, C, 10 pm, D, 50 um, E, F, 15 pum, G, H, 20 pm.

Cosmetocleithrum undulatum n. sp. (Fig. 1)

urn:Isid:zoobank.org:act:D915B062-6777-4D6F-8024-
C5CF6904F062.

Type-host: Platydoras brachylecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Siluriformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Market-place of the Cidade Operaria, Sao
Luis, State of Maranhdo, Brazil (2°34'18.0”S 44°11'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 312.

Type-material: Holotype CHIOC 40257 a; Paratypes
CHIOC 40257 b-h; 40258 a—g.

Etymology: The specific name is derived from Latin
(undulatum = wavy) and refers to the shape of the male copu-
latory organ.

Description

Based on 21 specimens: 14 mounted in Hoyer’s medium
and 7 stained in Gomori’s trichrome. Body fusiform, elongated,
comprising cephalic region, trunk, peduncle, and haptor.
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Tegument thin, smooth. Body, including haptor, 1069
(780-1380; n = 14) long by 228 (110-320; n = 14) wide at
the level of germarium. Cephalic lobes poorly developed. Four
pairs of head organs. Cephalic glands indistinct. Eyes absent.
Accessory granules scattered in the pharyngeal region, some-
times gathered, resembling eyes. Mouth subterminal. Pharynx
spherical 52 (32-73; n = 7) in diameter. Esophagus short.
Two intestinal ceca confluent posteriorly to testis, lacking diver-
ticula. Gonads intercecal, tandem. Germarium 97 (83-125;
n = 4) long by 21 (14-36; n = 4) wide. Vagina simple, non-
sclerotized; vaginal aperture sinistroventral. Seminal receptacle
pyriform. Mehlis’ gland, uterus, oviduct, and ootype not
observed. Vitellaria extends throughout the trunk, except in
areas of other reproductive organs. Testis postgermarial,
49 (32-60; n = 3) long by 20 (15-30; n = 3) wide. Vas deferens
looping left intestinal cecum; seminal vesicle a dilatation of vas
deferens. Prostatic reservoir elongated. Copulatory complex
comprising male copulatory organ (MCO) and accessory piece.
MCO formed by a wavy tube and sclerotized walls that
abruptly tapers at the tip; a thin, and delicate veil-shaped layer
covers the entire tip of the cirrus and involves the accessory
piece in its distal portion, 220 (200-249; n = 14) in total length.
Accessory piece straight, non-articulated to the base of the
MCO, 98 (86-116; n = 14) long. Peduncle conspicuous, long.
Haptor globose, with dorsal and ventral anchotr/bar complexes,
177 (110-220; n = 14) wide. Ventral bar straight with enlarged
ends projecting posteriorly, 57 (49-72; n = 14) wide. Dorsal bar
more straight with two submedian projections, 69 (57-85;
n = 14) wide. Ventral and dorsal anchors dissimilar in size
and shape. Ventral anchor with well-developed, square-shaped
superficial root and rounded deep root, curved shaft and point
not passing from the level of the tip of superficial root, outer
59 (55-61; n = 14); inner 50 (47-54; n = 14); base 33
(29-40; n = 14). Dorsal anchor with well-developed rectangular
superficial root and well-developed and rounded deep root,
evenly curved shaft and point not passing from the level of
the tip of superficial root, outer 41 (39-43; n = 14); inner 37
(3543; n = 14); base 26 (22-30; n = 14). Hooks with ancyro-
cephaline distribution. Hooks dissimilar, pair 5 with a delicate
point, inconspicuous thumb, slender straight shank with point
slightly recurved, filamentous hook (FH) loop 3/4 shank length,
18 (17-19; n = 13); hook pairs 1-4, 6 and 7 with shaft
powerfully robust through its length, ending in a small rounded
portion at the end; thumb short, rounded; filamentous hook
(FH) loop about shank length, 16 (15-18; n = 78).

Remarks

Cosmetocleithrum undulatum n. sp. differs from all con-
generic species mainly in terms of the morphology of the
MCO, while resembling C. falsunilatum Feronato, Razzolini,
Morey & Boeger, 2022 with a unique MCO morphology, very
similar to the species of Unilatus Mizelle & Kritsky, 1967, that
are parasites of loracariids. However, Cosmetocleithrum undu-
latum n. sp. differs from C. falsunilatum regarding the shape of
the MCO, which in C. falsunilatum is rolled up into a cork-
screw shaped, while in Cosmetocleithrum undulatum n. sp.
the MCO is an undulating tube with a thin and delicate layer
that covers the entire tip of the MCO. Furthermore, the

accessory piece of C. falsunilatum is subdivided into two
regions that reach close to the base of the MCO, while in the
new species, the accessory piece is straight, reaching just less
than half of the length of the MCO. The hook pairs 14, 6, 7
of the new species are unique among the Cosmetocleithrum
species, with a shaft that is strongly robust throughout its
length, and with a small constricted portion ending with a small
rounded portion at the end.

Cosmetocleithrum brachylecis n. sp.
(Fig. 2)

urn:lsid:zoobank.org:act:57814DA6-2145-414F-9760-
A28D5036DAFD.

Type-host: Platydoras brachylecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Siluriformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Market-place of the Cidade Operéria, Sdo
Luis, State of Maranhio, Brazil (2°34'18.0"S 44°11'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 38.

Type-material: Holotype CHIOC 40247 a; Paratypes
CHIOC 40247 b-m; 40248.

Etymology: The specific name is derived from the name of
its host, Platydoras brachylecis.

Description

Based on 16 specimens mounted in Hoyer’s medium and
3 stained in Gomori’s trichrome. Body fusiform, elongated,
comprising cephalic region, trunk, peduncle, and haptor. Body,
including haptor, 528 (360-660; n = 13) long by 116 (60-160;
n = 13) wide at the germarium level. Tegument thin, smooth.
Cephalic lobes poorly developed. Four pairs of head organs.
Cephalic glands indistinct. Eyes absent. Accessory granules
scattered in the cephalic and pharyngeal region. Mouth subter-
minal. Pharynx spherical, muscular 34 (27-43; n = 9) in diam-
eter. Esophagus short. Two intestinal ceca confluent just
posteriorly to gonads, lacking diverticula. Gonads tandem,
germarium pre-testicular. Germarium 110 (72-157; n = 4) long
by 23 (17-23; n = 4) wide. Vagina simple, non-sclerotized;
vaginal aperture sinistroventral. Seminal receptacle rounded.
Mehlis’ gland, uterus, oviduct and ootype not observed.
Vitelline follicles dense, dispersed throughout trunk but absent
in region of reproductive organs and MCO. Testis posterior to
germarium 27 (22-32; n = 4) long by 27 (22-35; n = 4) wide.
Vas deferens looping left intestinal cecum; seminal vesicle a
dilatation of vas deferens. Prostatic reservoir anterior to seminal
vesicle. Copulatory complex comprising male copulatory organ
(MCO) and accessory piece. MCO composed as a spiral tube
with sclerotized walls, with counter-clockwise orientation,
68 (49-82; n = 13) in total length. Accessory piece straight,
elongated, exceeding the base of the cirrus, non-articulated to
the base, 45 (36-52; n = 13) long. Peduncle elongate. Haptor
globose, almost the same width as the body 104 (60-130;
n = 13) wide. Ventral bar slightly recurved with enlarged ends,
38 (24-43; n = 13) wide. Dorsal bar robust, broadly u-shaped,
with two submedian projections, 46 (25-55; n = 13) wide.
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Figure 2. Cosmetocleithrum brachylecis n. sp. from Platydoras brachylecis. (A) Total, ventral view (composite); (B) Copulatory
complex, ventral view; (C) Hook; (D) Dorsal bar; (E) Ventral bar; (F) Ventral anchor; (G) Dorsal anchor. Scale bars: A, 100 pm, B, D-G,
20 pm, C, 10 pm.
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Ventral and dorsal anchors dissimilar in size and similar in
shape, robust superficial and deep roots; deep root straight;
superficial root pointed; evenly curved shaft, and short point.
Ventral anchor outer 37 (35-39; n = 13); inner 32 (27-43;
n = 13); base 23 (19-26; n = 13). Dorsal anchor outer 29
(26-32; n = 13); inner 22 (18-25; n = 13); base 19 (16-20;
n = 13). Hooks with ancyrocephaline distribution. Hooks
similar in shape and size; point and shaft delicate, erect thumb,
shank expanded, tapering abruptly proximally in a point,
15 (13-16; n = 70); FH loop about 3/4 shank length.

Remarks

Cosmetocleithrum brachylecis n. sp. resembles C. falsunila-
tum and C. undulatum n. sp. regarding the shape of the MCO,
which is similar to the unique feature of Unilatus. While the
MCO in C. falsunilatum has a cork-screw-like shape, the
MCO in the new species is formed by a spiral tube with scle-
rotized walls. The new species differs from C. undulatum
n. sp. regarding the lengths of the MCO and accessory piece:
in the new species, the accessory piece is straight and elon-
gated, such that it goes beyond the base of the cirrus, while
in C. undulatum it is also straight, but only reaches just less than
half of the length of the MCO. The new species also differs
from all congeneric species in terms of the morphology of
the hooks, which are distally slender, expanded in the middle
third, and taper abruptly proximally.

Cosmetocleithrum ludovicense n. sp.
(Fig. 3)

urn:lsid:zoobank.org:act:2733EAE7-3CF5-4BBD-804 A-
12852B7348E7.

Type-host: Platydoras brachylecis Piorski, Garavello, Arce
H & Sabaj Pérez, 2008 (Siluriformes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Marketplace of the Cidade Operdria, Sao
Luis, State of Maranhdo, Brazil (2°34'18.0"S 44°11'49.9"W).

Parasitological indexes: Total number of hosts: 3; number
of infected hosts: 3; total number of parasites: 434.

Type-material: Holotype CHIOC 40251; Paratypes CHIOC
40252 a—c; 40253 a—q.

Etymology: The specific name is in honor of people born
on Sao Luis Island, state of Maranhdo, Brazil.

Description

Based on 25 specimens: 20 mounted in Hoyer’s medium
and 5 stained in Gomori’s trichrome. Body fusiform, elongated,
comprising cephalic region, trunk, peduncle and haptor. Body,
including haptor, 510 (310-630; n = 20) long by 119 (50-170;
n = 20) width at level of germarium. Tegument thin, smooth.
Cephalic lobes poorly developed. Four bilateral pairs of head
organs. Cephalic glands indistinct. Eyes absent. Accessory
granules sometimes scattered in the pharyngeal region. Mouth
subterminal. Pharynx spherical, weakly muscular 36 (33-50;
n = 12) in diameter. Esophagus short. Two intestinal ceca con-
fluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, tandem. Germarium 35 and 63; long by 22 and

40 wide. Vagina well-developed, formed by two chambers with
heavily sclerotized walls that come together to form an opening;
vaginal canal very long, and convoluted, making some loops in
the direction of MCO. Seminal receptacle small, slightly
rounded. Mehlis’ gland, uterus, oviduct and ootype not
observed. Vitellaria extends throughout the trunk, except in
areas of other reproductive organs. Testis postgermarial
31 (21-38; n =4) long by 21 (15-30; n = 4) wide. Vas deferens
looping left intestinal cecum; seminal vesicle a dilatation of vas
deferens. Prostatic reservoir pyriform. Copulatory complex
comprising MCO and accessory piece. MCO a sclerotized tube,
inverted J-shaped, 57 (47-67; n = 23) in total length; distal part
formed by a small and delicate tube, presenting a cap through
which its tip penetrates. MCO base irregularly expanded, with
an oval sclerotized brim associated with the base and a conspic-
uous rod-shape flange. Accessory piece straight and robust, with
a hollow structure and sclerotized walls, 40 (33-—44; n = 23)
long, non-articulated to the base of the MCO. Peduncle short.
Haptor, subhexagonal, with dorsal, ventral anchor/bar complex,
94 (45-130; n = 15) wide. Hooks with ancyrocephaline distribu-
tion. Anchors similar in shape and size, with well-developed
roots. Ventral anchor with elongate and truncated superficial
root and short deep root, straight shaft and long point; point
passing tip of superficial root, outer 23 (21-25; n = 23); inner
16 (12-20; n = 23); base 16 (10-20; n = 23). Dorsal anchor with
elongated and pointed superficial root and short deep root,
straight shaft and long point; point passing tip of superficial root,
outer 23 (21-25; n = 23); inner 15 (13-18; n = 23); base 15
(13-18; n = 23). Ventral and dorsal bar open V-shaped, with
a fracture of the medium region. Ventral bar 48 (20-65;
n = 23) wide. Dorsal bar with two submedial projections,
43 (20-59; n = 24) wide. Hooks similar in size and shape, all
of them comprising a curved base, slender shank, rounded and
protruding thumb, curved shaft and short point 14 (12-15;
n =77) long; FH loop almost the total shank length.

Remarks

Cosmetocleithrum ludovicense n. sp. is closely related to
Cosmetocleithrum confusus and to Cosmetocleithrum sobrinus
Kritsky, Thatcher & Boeger, 1986 regarding the enlarged base
of the MCO. However, it differs from these species in terms of
the shape of the accessory piece, which in C. confusus is a
hollow structure with sclerotized walls and truncated end, and
in C. sobrinus is large, globose and apparently hollow, while
in the new species, the MCO is formed by a thin hollow tube
of inverted J-shaped, with sclerotized walls. The new species
is also closer to Cosmetocleithrum akuanduba, in which the
MCO has a tubular coiled shaft that frequently appears to have
an inverted J-shaped but differs from the latter in terms of its
sclerotized and bulbous base in the latter.

Cosmetocleithrum sacciforme n. sp.
(Fig. 4)

urn:lsid:zoobank.org:act: E6C1543F-3AA1-438 A-8 AF7-
12CDE13180F5.

Type-host: Oxydoras niger (Valenciennes, 1821) (Siluri-
formes, Doradidae).
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Figure 3. Cosmetocleithrum ludovicense n. sp. from Platydoras brachylecis. (A) Total, ventral view (composite); (B) Copulatory complex,
ventral view; (C) Vagina; (D) Hook; (E) Dorsal bar; (F) Ventral bar; (G) Ventral anchor; (H) Dorsal anchor. Scale bars: A, 100 um, B, C,
20 pm, D-H, 10 pm.
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Figure 4. Cosmetocleithrum sacciforme n. sp. from Oxydoras niger. (A) Total, ventral view (composite); (B) Copulatory complex, ventral
view; (C) Dorsal bar; (D) Ventral bar; (E) Hook; (F) Ventral anchor; (G) Dorsal anchor. Scale bars: A, 100 um, B, E, 10 um, C, D, F, G,
20 pm.
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Site in host: Gill lamellae.

Type-locality: Jurud River, Acre, Brazil (7°40'34.1"S,
72°39'39.5"W).

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 7.

Specimens deposited: Holotype CHIOC 40254; Paratypes
CHIOC 40255 a-b; 40256 a—d.

Etymology: The specific name is from Latin (saccus = sac;
formis = shape of) and refers to the shape of accessory piece,
which resembles a sac-like structure.

Description

Based on 7 specimens mounted in Hoyer’s medium. Body
fusiform, robust, comprising cephalic region, trunk, peduncle
and haptor. Body length, including haptor, 530 (370-660;
n ="7) by 184 (70-230; n = 7) width at the level of germarium.
Tegument thin, smooth. Cephalic margin broad; cephalic lobes
moderately developed; three bilateral pairs of head organs;
cephalic glands posterolateral to pharynx. Eyes absent. Acces-
sory granules sometimes scattered in the pharyngeal region.
Mouth subterminal. Pharynx spherical, muscular 38 (25-50;
n = 4) in diameter. Esophagus short. Two intestinal ceca
confluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, tandem. Germarium 111 (88-133; n = 5) long by
53 (43-60; n = 5). Vagina not observed; vaginal canal short
with aperture sinistroventral. Seminal receptacle rounded.
Mehlis’ gland, uterus, oviduct and ootype not observed.
Vitellaria extends throughout the trunk, except in areas of other
reproductive organs. Testis postgermarial 119 (100-137; n = 5)
long by 63 (52-80; n = 5) wide. Vas deferens looping left
intestinal cecum; seminal vesicle a dilatation of vas deferens.
Prostatic glands forming a dense mass around of the prostatic
reservoir. Prostatic reservoir piriform. Copulatory complex
comprising MCO and accessory piece. MCO formed by a
sclerotized tube slightly flattened and twisted with the same
thickness over its entire length 48 (42-55; n = 7) in total length.
Accessory piece formed by a single plate of saccular appear-
ance with apparently membranous walls 23 (12-31; n = 7);
MCO base with a conspicuous flap, 22 (21-23; n = 3) long.
Peduncle very short. Haptor subhexagonal, with dorsal, ventral
anchor/bar complex 117 (60-150; n = 7) wide. Hooks with
ancyrocephaline distribution. Anchors similar in shape and size,
deep and superficial roots well-developed, shaft curved, point
straight. Ventral anchor outer 31 (30-32; n = 6); inner 19
(17-21; n = 6); base 18 (17-20; n = 6). Dorsal anchor outer
31 (30-32; n = 6); inner 21 (20-22; n = 6); base 18 (17-19;
n = 6). Ventral bar open V-shaped with tapered ends,
60 (54-67; n = 6) wide. Dorsal bar V-shaped, with two subme-
dial long projections directed posteriorly, 65 (45-82; n = 6).
Hooks similar in shape and size, with erect thumb, straight
shaft, and point; shank bent back proximally 16 (15-17;
n = 35). FH loop almost the total shank length.

Remarks

Cosmetocleithrum sacciforme n. sp. differs from all con-
generic species mainly in terms of the morphology of the acces-
sory piece, which is formed by a single plate of saccular

appearance. The new species is similar to C. bifurcum
Mendoza-Franco, Mendoza-Palmero & Scholz, 2016 with
regard to the presence of a dense mass of prostatic glands in
the anterior trunk but differs in the morphology of the anchors
and copulatory complex.

Cosmetocleithrum basicomplexum n. sp
(Fig. 5)

urn:lsid:zoobank.org:act: EEAF4C09-5CB9-492B-946A-
27D665D790B7.

Type-host: Oxydoras niger (Valenciennes, 1821) (Siluri-
formes, Doradidae).

Site in host: Gill lamellae.

Type-locality: Jurud River, Acre, Brazil (7°40'34.1"S,
72°39'39.5"W).

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 30.

Specimens deposited: Holotype CHIOC 40249 a; Paratypes
CHIOC 40249 b—q; 40250.

Etymology: The specific name is from Latin (basis = base;
complexum = complex) and refers to the ornamentation that
almost surrounds the base of the MCO.

Description

Based on 23 specimens: 15 mounted in Hoyer’s medium
and 8 stained in Gomori’s trichrome. Tegument thin, smooth.
Body fusiform, very elongated, comprising cephalic region,
trunk, peduncle, and haptor. Body length, including haptor,
2,768 (2,100-3,800; n = 23) by 531 (300-1,350; n = 23) width
at the level of germarium. Cephalic lobes poorly developed.
Three bilateral pairs of head organs. Cephalic glands posterolat-
eral to pharynx. One pair of eyes. Mouth subterminal. Pharynx
subspherical, muscular 175 (135-250; n = 20) by 302
(130-430; n = 20) wide. Esophagus short. Two intestinal ceca
confluent just posteriorly to testis, lacking diverticula. Gonads
intercecal, testes dorsal to germarium. Germarium 196 (180-
235; n = 9) long by 177 (100-185; n = 9). Vagina formed
by two chambers; vaginal aperture sinistroventral. Seminal
receptacle indistinct. Mehlis’ gland, uterus, oviduct and ootype
not observed. Vitellaria extends throughout the trunk, except in
areas of other reproductive organs. Testis postgermarial 908
(775-1,025; n = 9) long by 152 (125-205; n = 9) wide. Vas
deferens looping left intestinal cecum; seminal vesicle a dilata-
tion of vas deferens. Prostatic reservoir present. Copulatory
complex comprising MCO and accessory piece. MCO a sclero-
tized coiled tube, with wide base opening, 70 (62-82; n = 14) in
total length. Straight and robust accessory piece, with an appar-
ently hollow structure and sclerotized walls, serving as a guide
for the MCO 76 (62-90; n = 14); MCO base broad and sclero-
tized edges approximately the length of the MCO 77 (50-60;
n = 14) long. Peduncle very long. Haptor subhexagonal, very
small in relation to the body, with dorsal, ventral anchor/bar
complex 269 (155-490; n = 22) wide. Hooks with ancyro-
cephaline distribution. Anchors dissimilar in shape, deep
and superficial roots well-developed, shaft curved, point
straight. Ventral anchor outer 51 (47-55; n = 14) long; inner
25 (20-30; n = 14); base 37 (32-42; n = 14). Dorsal anchor
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Figure 5. Cosmetocleithrum basicomplexum n. sp. from Oxydoras niger. (A) Total, ventral view (composite); (B) Copulatory complex,
ventral view; C) Vagina; (D) Dorsal bar; (E) Ventral bar; (F) Hook; (G) Dorsal anchor; (H) Ventral anchor. Scale bars: A, 50 pm, B, 40 pum,

C, G, H, 20 pum, D, E, 30 um, F, 10 pm.

outer 51 (48-55; n = 14) long; inner 25 (20-38; n = 14); base
35 (32-38; n = 14). Ventral bar thin, V-shaped with midline
grooves 102 (80—130; n = 14) wide. Dorsal bar thin and fragile
W-shaped or arch-shaped, tapering in the medial region from
where a small and very fragile projection emerges, often almost

imperceptible 108 (87-126; n = 7) wide. Hooks similar in shape
and size, thumb short, depressed, shaft strongly robust through
its length, tapered abruptly in the final portion of the shaft,
forming a small pointed structure 20 (18-21; n = 42). FH loop
almost the total shank length.
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Remarks

Cosmetocleithrum basicomplexum n. sp is more closely
related to C. confusus, C. sacciforme and C. ludovicense regard-
ing the enlarged base of the MCO, but differs from the first two
in terms of the morphology of the accessory piece. In the new
species, this is straight, with an apparently hollow structure
and sclerotized walls opening from half its length, while in
C. confusus it is a hollow structure with sclerotized walls and
truncated termination and in C. sacciforme it is sac-shaped with
apparently membranous walls. The new species closely resem-
bles C. ludovicense n. sp. regarding the morphology of the
copulatory complex (i.e. MCO and accessory piece) but differs
in terms of the shape of anchors and bars. Cosmetocleithrum
basicomplexum n. sp. shares morphological characteristics with
C. gigas Morey, Cachique & Babilonia, 2019 regarding the
body size and anchor shape but can be differentiated mainly
by the morphology of bars. In addition, the hooks of C. basicom-
plexum n. sp. has a shaft that is strongly robust throughout its
length, with a small constricted point, as was observed in the
hooks of C. undulatum.

Cosmetocleithrum akuanduba Soares,
Neto and Domingues, 2018 (Figs. 6A—6B)

Type-host: Hassar gabiru Birindelli, Fayal & Wosiacki,
2011.

Type-locality: Ilha grande, Xingu River, municipality of
Altamira, Para, Brazil.

Other records: Brazil, Hassar affinis (Steindachner, 1881)
Marketplace of the Cidade Operdria, Sao Luis, State of
Maranhdo (2°34'18.0"S  44°11'49.9"W) (present study);
H. gabiru from Iriri River, and Bacaja River, municipality of
Altamira, Pard; H. orestis (Steindachner, 1875) from Xingu
River, Belo Monte Community, municipality of Vitéria do
Xingu, Para [21].

Parasitological indexes: Total number of hosts: 1; number
of infected hosts: 1; total number of parasites: 15.

New data

Based on 12 specimens mounted in Hoyer’s medium: Body
length, including haptor, 560 (480-650; n = 6) by 110 (90-130;
n = 6) width at the level of germarium. Tegument thin, smooth.
Eyes and accessory granules absent. Pharynx spherical, muscu-
lar 48 (32-65; n = 6) in diameter. Esophagus short. Gonads
intercecal, tandem. Testis postgermarial. Copulatory complex
comprising MCO and accessory piece. MCO consists of a thin
tube forming a semi-ring in a counter-clockwise orientation,
J-shaped 94 (79-116; n = 12) in total length. Accessory piece
formed by a straight rod, presenting a small gutter in the distal
portion serving as a guide for the MCO 31 (21-37; n = 12)
long. Haptor subhexagonal, with dorsal, ventral anchor/bar
complex, 90 (70-120; n = 9) wide. Anchors similar in shape
and size, both of them comprising inconspicuous superficial
and deep roots, curved shaft and long and slightly curved point;
point acute passing the level of superficial root tip. Ventral
anchor with acute superficial root tip 25 (22-29; n = 10) inner;
32 (31-34; n = 10) outer; base 20 (15-24; n = 10) wide; Dorsal

anchor with rounded superficial root tip, 26 (23-29; n = 10)
inner; 32 (30-35; n = 10) outer; base 19 (14-22; n = 10) wide.
Ventral bar slightly arcuate with delicate fracture hatches at
medial region and rounded ends 54 (47-63; n = 10) wide. Dor-
sal bar arcuate, V-shaped, with rounded ends and two subme-
dial long projections directed posteriorly 58 (40-66; n = 10).
Hooks with ancyrocephaline distribution, similar in shape and
size; non-dilated shank, 14 (13-15; n = 28) long.

Remarks

According to Soares et al. [21], C. akuanduba is character-
ized mainly by the J-shaped MCO; elongated accessory piece
with sharp distal region, distal portion with a small gutter and
by the heavily sclerotized vagina with short S-shaped vaginal
canal. The specimens studied herein were conformable with
the original description, with small differences in the size of
the MCO and accessory piece, which in the present study were
larger than the specimens described by Soares et al.: [MCO 94
(79-116); accessory piece 31 (21-37) in the present study vs
MCO 68 (54-76); accessory piece 23 (18-30)] in Soares
et al. [21].

Cosmetocleithrum confusus Kritsky,
Thatcher & Boeger, 1986 (Figs. 6C—-6D)

Type-host: Oxydoras niger (Valenciennes), Doradidae.

Type-locality: Janauacd Lake near Manaus, Amazonas,
Brazil.

Other records: Brazil, Oxydoras niger from Jurua River,
State of Acre (7°40'34.1"S, 72°39'39.5"W) (present study);
Janauaca Lake, near Manaus, Amazonas State [10]; basin of
Solimdes River, Amazonas state [20]; Peru, Amazonas River,
Iquitos [9].

Parasitological indexes: Total number of hosts: 7; number
of infected hosts: 2; total number of parasites: 9.

New data

Based on 11 specimens mounted in Hoyer’s medium. Body
fusiform, elongated, comprising cephalic region, trunk, pedun-
cle, and haptor. Body length, including haptor, 883 (620-1040;
n=11)long by 158 (81-185; n = 11) wide, width at the level of
germarium. Tegument thin, smooth. Copulatory complex com-
prising MCO and accessory piece. MCO formed by a coiled
sclerotized tube, poorly defined coil, 67 (54-93; n = 11)) in
total length, counter-clockwise orientation. Accessory piece
64 (57-75; n = 11) long, non-articulated with MCO, with a
proximal portion very tapered and a hollow bulbous portion
in the distal region Haptor subhexagonal. Anchors similar in
shape; elongate point, short small base; ventral anchor, 31
(31-34; n = 10) long, base 23 (20-35; n = 10); dorsal anchor,
32 (32-39; n = 10), base 24 (22-35; n = 10). Ventral bar
V-shaped 85 (72-105; n = 10) long. Dorsal bar V-shaped,
with two submedial long projections directed posteriorly
88 (105-87; n = 10) long. Hooks similar in shape and size,
tapered shaft and point thumb, straight depressed thumb,
slender shank 16 (13-17; n = 40).
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Figure 6. (A, B) Cosmetocleithrum akuanduba Soares, Neto and Domingues, 2018: (A) Male copulatory organ; (B) Haptor structures; (C, D)
Cosmetocleithrum confusus Kritsky, Thatcher and Boeger, 1986: (C) Male copulatory organ; (D) Haptor structures; (E)-(G) Cosmetocleithrum
leandroi Soares, Neto and Domingues, 2018: (E) Male copulatory organ; (F) Egg; (G) Haptor structures. Scale bars: A, 20 um, B, D, F, G,
40 pm, C, 30 um, E, F, 50 pm.

Remarks which in the present study were greater than in the specimens
described by Kiritsky er al.: body length 883 (620-1,040) long

The morphology of C. confusus from the present study isin by 158 (81-185) wide, ventral bar 85 (72-105) long and dorsal
agreement with the original description of Kritsky ez al. [10],  bar 88 (105-87) long, in the present material vs body length 564
differing only in relation to total body length and bars length,  (449-706) long by 158 (81-185) wide, dorsal bar 53 (47-62)
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long and ventral bar 59 (47-74) long in the material of Kritsky
et al. [10].

Cosmetocleithrum leandroi Soares,
Neto & Domingues, 2018 (Figs. 6E—6F)

Type-host: Hassar gabiru Birindelli, Fayal & Wosiacki,
2011, Doradidae.

Type-locality: Bacaja River, municipality of Altamira, Para,
Brazil.

Others records: Brazil, Hassar affinis (Steindachner, 1881)
from Market-place of the Cidade Operéaria, Sao Luis, State of
Maranhdo (2°34'18.0"S  44°11'49.9"W) (present study);
H. gabiru from Ilha Grande, Xingu River, and Iriri River,
municipality of Altamira, Pard [21].

Parasitological indexes: Total number of host: 1; number of
infected hosts: 1; total number of parasites: 93.

New data

Based on 13 specimens mounted in Hoyer’s medium. Body
fusiform, elongated, comprising cephalic region, trunk, pedun-
cle, and haptor. Body length, including haptor, 933 (650-1,250;
n = 13) long by 119 (110-175; n = 13) wide width at the level
of germarium. Tegument thin, smooth. Eyes and accessory
granules absent. Pharynx spherical, muscular 62 (50-80;
n = 8) in diameter. Vagina heavily sclerotized, vaginal pore
sinistroventral; vaginal canal very long, convoluted, looping
towards the MCO. Copulatory complex comprising MCO
and accessory piece. MCO formed by a coiled sclerotized tube
with a bulbous structure in the distal region 612 (546-664;
n =7) in total length, with 3%2 to 42 counter-clockwise rings.
Accessory piece 112 (98-138; n = 13) long, not articulated with
MCO, comprising a sigmoid rod, with cup-shaped distal region.
Peduncle long. Haptor subhexagonal, 109 (110-175; n = 10)
wide. Ventral anchors with pointed superficial root and deep
root broad, slightly curved shaft and point, outer 47 (44-50;
n = 13) long, inner 34 (31-39; n = 13), base 30 (24-33;
n = 13); dorsal anchor, with pointed superficial root and deep
root short, slightly curved shaft and point, outer 37 (31-43;
n = 13), inner 33 (29-36; n = 13), base 23 (20-30; n = 13).
Ventral bar straight with knobbed ends 49 (42-55; n = 13) long,
by 6 (5-10; n = 13) wide. Dorsal bar straight, with two subme-
dial long projections directed posteriorly 55 (50-65; n = 13)
long by 7 (5-8; n = 13). Hooks similar in shape and size, incon-
spicuous rounded thumb, shaft straight, short, slightly dilated
15 (14-15; n = 40). Egg oval, with filament opposite to opercu-
lar end, 84 (80-87; n = 5) long by 50 (47-52; n = 5) wide;
filamentous 58 (47-70; n = 5).

Remarks

Cosmetocleithrum leandroi was described from the gill fil-
aments of Hassar gabiru, in the state of Par4, Brazil. According
to the original description, C. leandroi is characterized by a
MCO comprising a coil of about 3% rings, a sigmoid accessory
piece with a cup-shaped distal portion, a single type of hooks,
and anchors with poorly differentiated roots. The speci-
mens studied here, based on newly collected specimens from

H. affinis, were in accordance with the original description,
while presenting some differences in morphology and measure-
ments, compared with the original material, deposited in CHIOC
(Holotype 39053 a, paratypes 39053 b—f, vouchers 39054 a—):
body length 933 (650-1,250) long by 119 (110-175) wide,
MCO with 3%z to 4Y2 counter-clockwise rings, ventral and dorsal
anchors with pointed superficial root and deep root developed
and hooks with slightly dilated shank, in the present material
vs body length 712 (575-835) long by 132 (102-157) wide,
MCO with 3% counter-clockwise rings, superficial and deep
roots poorly developed and hooks with non-dilated shank in
the original description and type material examined.

Discussion

Cosmetocleithrum is one of the most diverse genera of
dactylogyrids parasitizing neotropical catfishes [4]. It is charac-
terized by the presence of two submedial ribbon-like projec-
tions on the dorsal bar, a copulatory complex comprising a
variably coiled cirrus with counter-clockwise rings and an elab-
orate accessory piece non-articulated to the cirrus base [10].

So far, species of Cosmetocleithrum have been found in
fishes caught in Argentina (1), Brazil (18), and Peru (4). Among
these, 14 species parasitize hosts of the Doradidae: C. akuan-
duba, C. bifurcum, and C. leandroi parasitizing Hassar gabiru;
Cosmetocleithrum phryctophallus Soares, Santos Neto &
Domingues, 2018 parasitizing Hassar orestis (Steindachner);
C. confusus, Cosmetocleithrum gigas, C. gussevi Kritsky,
Thatcher & Boeger, 1986, Cosmetocleithrum parvum Kritsky,
Thatcher & Boeger, 1986, Cosmetocleithrum rarum Kritsky,
Thatcher & Boeger, 1986 and Cosmetocleithrum sobrinus
Kritsky, Thatcher & Boeger, 1986 parasitizing O. niger; Cosme-
tocleithrum tortum Mendoza-Franco, Mendoza-Palmero &
Scholz, 2016 parasitizing Nemadoras hemipeltis (Eigenmann),
Cosmetocleithrum infinitum Morey, Rojas & Cachique, 2022
parasitizing Anadoras grypus (Cope); C. falsunilatum parasitiz-
ing Megalodoras uranoscopus (Eigenmann & Eigenmann) and
Cosmetocleithrum trachydorasi (Acosta, Scholz, Blasco-Costa,
Alves, Silva & 2018) Cohen, Justo, Gen & Boeger, 2020
parasitizing Trachydoras paraguayensis (Eigenmann & Ward).

Cohen et al. [4] proposed two morphologically distin-
guished groups among the species of Cosmetocleithrum: (1) spe-
cies that resemble the type species, Cosmetocleithrum gussevi,
which present non-articulated bars and a distally bifid accessory
piece, often resembling a hook (C. parvum, C. rarum, C. sobri-
nus, Cosmetocleithrum longivaginatum Suriano & Incorvaia,
1995, C. striatuli, C. laciniatum, C. phryctophallus and
C. gigas); and (2) species with articulated bars and a variably
shaped accessory piece (e.g. C. confusus, C. bulbocirrus,
C. tortum and C. bifurcum). Subsequently, new species of
Cosmetocleithrum were proposed and can be placed in those
groups. Among these, C. berecae Cohen, Justo, Gen & Boeger,
2020, C. nunani Cohen, Justo, Gen & Boeger, 2020, C. falsuni-
latum Feronato, Razzolini, Morey & Boeger, 2022, C. galeatum
Yamada, Yamada & Silva, 2020, C. spathulatum Yamada,
Yamada & Silva, 2020 and C. baculum Yamada, Yamada &
Silva, 2020 were placed in group 1. In the description of Cosme-
tocleithrum infinitum, Morey et al. [13] present images that
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showed the articulation on the ventral bar. Among the new
species proposed in the present study, only C. ludovicense and
C. sacciforme present articulated bars and thus are included in
group 2, while C. undulatum, C. brachylecis and C. basicom-
plexum are included in the group 1.

Nevertheless, in the phylogenetic analysis of Cosmetoclei-
thrum conducted by Mendoza-Palmero et al. [11], the phyloge-
netic position of the species analyzed corresponded partially to
the morphological categories proposed by Cohen et al. [4].
Their study [11] provides suggestions for further studies regard-
ing Cosmetocleithrum spp., including the molecular characteri-
zation of the remaining species of this genus in order to
evaluate the phylogenetic positions of all the species.

Mendoza-Palmero et al. [11] stated that more than 15 spe-
cies of Cosmetocleithrum have been described over recent
years, thereby adding new morphological characteristics that
can be included in the diagnosis of the genus. They cited
C. bifurcum (a member of the “doradid group”) and C. baculum
(a member of the “auchenipterid group”), which have dissimilar
hooks, but C. nunani (also a member of the auchenipterid
group) presents two morphologically distinct hooks. Regarding
the species described in the present paper, C. undulatum
(a member of the doradid group) can be included in this set
of species with two morphological distinct hooks, thus showing
that it is not related to the host family. Considering the position
of the vagina, a feature also mentioned by Mendoza-Palmero
et al. [11], the species described herein are concordant with
almost all species of the genus, presenting a sinistral aperture,
with the exception of C. fortum.

Despite the high diversity of catfish in the Amazon region
and the economic importance of some of these species, knowl-
edge of the helminth fauna parasitizing these fish is still frag-
mentary and far from sufficient [12]. Moreover, no studies on
the helminth fauna of many of these fish have yet been con-
ducted, as is the case of P. brachylecis, which is a thorny catfish
endemic to the basins of the Mearim River, Pindaré River,
Itapecuru River and Pamaiba River, in northeastern Brazil
[16]. The new species described in the present study and the
new records of hosts for P. brachylecis demonstrate that there
is a real need to expand such studies, especially with regard to
endemic fish species and those that have recently been
described. The finding, more than 30 years later, of two new spe-
cies in O. niger, the type host of the first four species that were
proposed for Cosmetocleithrum, also demonstrates that studies
on these hosts are necessary and should take into consideration
the ecological processes related to the host-parasite association.
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Abstract

During studies on fish parasites, two new species of Anacanthorus were found parasitizing serrasalmid fishes,
Anacanthorus simpliciphallus sp. n. from the hybrid Piaractus mesopotamicus x Piaractus brachypomus and
Anacanthorus brandtii sp. n. from Serrasalmus brandtii. Anacanthorus simpliciphallus sp. n. resembles Anacanthorus
reginae in the morphology of the male copulatory organ (MCO) and accessory piece but differs from A. reginae in
terms of the smaller size of the accessory piece, which corresponds approximately half the size of the MCO and
by the presence of a conspicuous metraterm, with a membranous terminal region. Anacanthorus brandtii sp. n.
differs from Anacanthorus scapanus by the expansion of the accessory piece, from Anacanthorus jegui by the ratio
MCO (male copulatory organ) /AP (accessory piece) and by the expansion of hook shank, from Anacanthorus
sciponophallus and A. reginae by the ratio MCO/AP. Anacanthorus brandtii sp. n. can be distinguished from A. reginae
and A. simpliciphallus sp.n. by the size of hooks which is similar in A. reginae and A. simpliciphallus sp. n. and dissimilar
in A. brandtii sp. n. The two new species also differ from each other by the expansion of shank.

Keywords: Anacanthorus spp., Dactylogyridae, Neotropical Region, Serrasalmidae.

Resumo

Durante estudos em parasitos de peixes, duas novas espécies de Anacanthorus foram encontradas parasitando
peixes serrasalmideos, Anacanthorus simpliciphallus sp. n. do hibrido Piaractus mesopotamicus x Piaractus
brachypomus e Anacanthorus brandtii sp. n. de Serrasalmus brandtii. Anacanthorus simpliciphallus sp. n.
assemelha-se a Anacanthorus reginae na morfologia do érgdo copulatério masculino (OCM) e pega acessoria (PA),
mas difere de A. reginae pelo tamanho menor da peca acessoria, que corresponde a aproximadamente metade
do tamanho do OCM e pela presenga de um metraterma conspicuo, com uma regido terminal membranosa.
Anacanthorus brandetii sp. n. difere de Anacanthorus scapanus pela expansao da peca acessoria, de Anacanthorus
jegui pela proporcdo OCM / PA e pela expansdo da haste do gancho, e de Anacanthorus sciponophallus e A. reginae
pela proporcdo OCM / PA. Anacanthorus brandtii sp. n. pode ser distinguido de A. reginae e A. simpliciphallus sp. n.
pelo tamanho dos ganchos que é similar em A. reginae e A. simpliciphallus sp. n. e dissimilar em A. brandtii sp. n.
As duas espécies novas também diferem entre si pela expansao da haste do gancho.
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Introduction

Serrasalmidae, understood by fish known as piranhas and pacus, is a diverse family of freshwater fishes
belonging to the order Characiformes, that is endemic throughout tropical and subtropical South America.
Piaractus mesopotamicus (Holmberg, 1887) and Piaractus brachypomus (Cuvier, 1818), popularly known in Brazil
as pacu and pirapitinga, respectively, are species characteristic of tropical waters and restricted to South America
(Froese & Pauly, 2023). Crossing the female of P. mesopotamicus with the male of P. brachypomus results in the
hybrid known as “patinga”, which has been gaining much ground in the Brazilian fish market (Ribeiro et al., 2016).

Serrasalmus brandtii Lutken, 1875 popularly known as white piranha and “pirambeba” is an endemic species
of Sao Francisco River Basin (Britski et al., 1988; Jegu, 2003) and has a carnivorous feeding habit, being primarily
piscivorous and secondarily insectivorous (opportunistic) (Pompeu & Godinho, 2003). The specimens generally
inhabit lentic environments and are abundant in the Trés Marias reservoir (Braga, 1975).

Dactylogyridae represents one of the most species-rich groups among helminths parasites of fishes
(Boeger & Vianna, 2006; Cohen et al., 2013). Among all the genera of dactylogyrids, Anacanthorus Mizelle & Price,
1965 stand out as being highly diverse in species, distributed in a large number of host species among Neotropical
freshwater fish (Cohen et al., 2013). Currently, this genus has 92 nominal species, among which 41 species (Table 1)
parasitize Serrassalmidae fish, the most common host group for Anacanthorus spp. (Moreira et al., 2019). So far,
species of Piaractus Eigenmann have been found to be parasitized by six species of Monogenoidea, among which
Anacanthorus is the parasite genus most represented in this host genus: Anacanthorus penilabiatus Boeger, Husak &
Martins, 1995; Anacanthorus spathulatus Kritsky, Thatcher & Kayton 1979; Anacanthorus toledoensis Ledo, Sao Clemente
& Cohen, 2015; Mymarothecium ianwhittingtoni Ledo, Sao Clemente & Cohen, 2015; Mymarothecium viatorum Boeger,
Piasecki & Sobecka, 2002; Notozothecium janauachensis Belmont-Jégu, Domingues, & Martins, 2004. These parasites
have been recorded in Brazil and Peru (Kritsky et al., 1979; Boeger et al., 1995, Pamplona-Basilio et al., 2001;
Martins et al., 2002; Cohen & Kohn, 2005, 2009; Lizama et al., 2007; Dinis-Vasquez et al., 2014; Ledo et al., 2015, 2017;
Oliveira & Tavares-Dias, 2016; Jerbnimo et al., 2020; Moreira et al., 2019). During studies with fish parasites, a new
species of Anacanthorus was found parasitizing the gills of a hybrid fish (P. mesopotamicus x P. brachypomus) that
are commercialized in marketplace located in Sao Luis Island, Maranhao, Brazil, and another one in the endemic
S. brandtii from Sao Francisco River and are described herein.

Table 1. Anacanthorus spp. parasites of Serrasalmidae from Neotropical Region. Scientific names of hosts are given according
to accepted names in Froese & Pauly (2023).

MONOGENOIDEA HOSTS LOCALITIES REFERENCES
Anacanthorus amazonicus Pristobrycon striolatus, Serrasalmus rhombeus, Serrasalmus altispinis,  Bolivia, Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992 Serrasalmus sp.

Anacanthorus anacanthorus Pygocentrus nattereri Brazil* Mizelle & Price (1965)

Mizelle & Price, 1965

Anacanthorus beleophallus Pristobrycon eigenmanni Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus brazilensis P. nattereri Brazil* Mizelle & Price (1965)
Mizelle & Price, 1965

Anacanthorus camposbacae Myloplus schomburgkii Peru Morey et al. (2019)
Morey, Aliano & Grandez, 2019

Anacanthorus carmenrosae M. schomburgkii Peru Morey et al. (2019)
Morey, Aliano & Grandez, 2019

Anacanthorus catoprioni Catoprion mento Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus cinctus P. striolatus, S. altispinis Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

Anacanthorus cladophallus S. altispinis, S. spilopleura Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

Anacanthorus crytocaulus S. altispinis, P. striolatus Brazil Van Every & Kritsky (1992)
Van Every & Kritsky, 1992

*Host obtained from Steinhart Aquarium, San Francisco, California
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Table 1. Continued...

MONOGENOIDEA HOSTS

LOCALITIES REFERENCES

Anacanthorus gravihamulatus
Van Every & Kritsky, 1992

S. altispinis, S. rhombeus, P. eigenmanni, Serrasalmus sp.

Anacanthorus hoplophallus
Kritsky, Boeger & Van Every, 1992

Myloplus rubripinnus

Anacanthorus jegui
Van Every & Kritsky, 1992

Metynnis lippincottianus, P. eigenmanni, Pristobrycon sp., S. rhombeus,
S. altispinis, Serrasalmus spilopleura, Serrasalmus sp.

Anacanthorus lasiophallus P. striolatus

Van Every & Kritsky, 1992

Anacanthorus lepyrophallus
Kritsky, Boeger & Van Every, 1992

S. elongatus, S.altispinis, S. maculatus, S. marginatus, Serrasalmus sp.

Anacanthorus maltai P. nattereri

Boeger and Kritsky, 1988

Anacanthorus mastigophallus
Kritsky, Boeger & Van Every, 1992

P. eigenmanni

Anacanthorus mesocondylus
Van Every & Kritsky, 1992

S. spilopleura, Serrasalmus sp., P. eigenmanni, Pristobrycon sp.,

Anacanthorus myleusi
Moreira, Carneiro, Ruz & Luque, 2019

M. schomburgkii

Anacanthorus neotropicalis P. nattereri

Mizelle & Price, 1965

Anacanthorus palamophallus
Kritsky, Boeger & Van Every, 1992

P. eigenmanni

Anacanthorus paraspathulatus
Kritsky, Boeger & Van Every, 1992

Mylossoma duriventris, M. aureum

Anacanthorus paraxaniophallus
Moreira, Carneiro, Ruz & Luque, 2019

Serrasalmus maculatus, S. marginatus

Anacanthorus pedanophallus
Kritsky, Boeger & Van Every, 1992

M. rubripinnis

Anacanthorus penilabiatus
Boeger, Husak & Martins, 1995

Colossoma macropomum, C. macropomum x Piaractus mesopotamicus,
Piaractus brachypomus, P. mesopotamicus,
P. brachypomus x P. mesopotamicus

Anacanthorus periphallus
Kritsky, Boeger & Van Every, 1992

S. altispinis, Serrasalmus sp.

Anacanthorus prodigiosus
Van Every &Kritsky, 1992

S. elongatus, S. altispinis, S. rhombeus, Serrasalmus sp.

Anacanthorus ramosissimus
Van Every & Kritsky, 1992

Serrasalmus elongatus

Anacanthorus reginae P. nattereri

Boeger & Kritsky, 1988

Anacanthorus rondonensis P. nattereri, S. rhombeus

Boeger & Kritsky, 1988

Anacanthorus scapanus
Van Every & Kritsky, 1992

S. spilopleura

Anacanthorus sciponophallus
Van Every & Kritsky, 1992

S. altispinis, S. elongatus, S. maculatus, S.rhombeus, S. spilopleura,
Serrasalmus sp.

Anacanthorus serrasalmi
Van Every & Kritsky, 1992

S. altispinis, S. elongatus, S. rhombeus, Serrasalmus sp. Pristobrycon sp.,

Anacanthorus spathulatus
Kritsky, Thatcher & Kayton, 1979

C. macropomum, C. macropomum x P. brachypomus, P. brachypomus,
P. mesopotamicus

Bolivia, Brazil Van Every & Kritsky (1992)
Brazil Kritsky et al. (1992)

Bolivia, Brazil Van Every & Kritsky (1992)

Brazil Van Every & Kritsky (1992)
Brazil Kritsky et al. (1992)
Brazil Boeger & Kritsky (1988)
Brazil Kritsky et al. (1992)
Brazil Van Every & Kritsky (1992)
Brazil Moreira et al. (2019)
Brazil* Mizelle & Price (1965)
Brazil Kritsky et al. (1992)
Brazil Kritsky et al. (1992)
Brazil Moreira et al. (2019)
Brazil Kritsky et al. (1992)
Brazil Boeger et al. (1995),
Pamplona-Basilio et al. (2001),
Martins et al. (2002),
Lizama et al. (2007),
Cohen & Kohn (2009),
Ledo et al. (2017),
Jerdénimo et al. (2020)
Brazil Kritsky et al. (1992)
Brazil Van Every & Kritsky (1992)
Brazil Van Every & Kritsky (1992)
Brazil, Peru Boeger & Kritsky (1988),

lannacone & Luque (1993)

Boeger & Kritsky (1988),
Cérdova & Pariselle (2007)

Brazil, Bolivia

Brazil Van Every & Kritsky (1992)

Bolivia, Brazil Van Every & Kritsky (1992),

Cérdova & Pariselle (2007)

Brazil Van Every & Kritsky (1992)
Brazil, Peru, Kritsky et al. (1979),
Venezuela Aragot et al. (2002),

Fischer et al. (2003),
Centeno et al. (2004),
Lizama et al. (2007),
Morais et al. (2009),
Godoi et al. (2012),
Santos et al. (2013),
Soberon et al. (2014),
Dias & Tavares-Dias (2015),
Oliveira & Tavares-Dias (2016),
Silva et al. (2022)

*Host obtained from Steinhart Aquarium, San Francisco, California
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MONOGENOIDEA HOSTS LOCALITIES REFERENCES

Anacanthorus spinatus M. rubripinnus Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

Anacanthorus stachophallus P. nattereri Brazil, Peru Kritsky et al. (1992),
Kritsky, Boeger & Van Every, 1992 lannacone & Luque, 1993
Anacanthorus stagmophallus M.rubripinnis Brazil Kritsky et al. (1992)

Kritsky, Boeger & Van Every, 1992
Anacanthorus strongylophallus M. lippincottianus Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992
Anacanthorus thatcheri P. nattereri Brazil, Peru Boeger & Kritsky (1988),
Boeger & Kritsky, 1988 lannacone & Luque (1993)
Anacanthorus toledeoensis P. mesopotamicus Brazil Ledo et al. (2015)

Ledo, Sdo Clemente & Cohen, 2015

Anacanthorus xaniophallus P. eigenmanni, Pristobrycon sp. Brazil Kritsky et al. (1992)
Kritsky, Boeger & Van Every, 1992

*Host obtained from Steinhart Aquarium, San Francisco, California

Material and Methods

One hybrid specimen of P. mesopotamicus x P. brachypomus purchased from a fish market on Sdo Luis Island,
State of Maranhdo, which had been brought to the market from a fish farm established in the municipality of
Matinha (3°05'13.5"S, 45°02'56"W) and 168 specimens of S. brandtii captured by local fishers in Trés Marias Reservoir
(18°12'59"S, 45°17'34"W), Upper Sao Francisco River, Minas Gerais State, Brazil and sent to the “Centro Integrado
de Recursos Pesqueiros e Aquicultura (CIRPA)" of the “Companhia de Desenvolvimento dos Vales do Sdo Francisco
e Parnaiba (CODEVASF)” were examined for Monogenoidea. The gills were removed and placed in vials containing
hot water (~65°C) and were shaken. Absolute ethanol was added to reach a concentration of 70%. Monogenoids
were picked from the sediment and from the gill arches with the aid of a stereoscopic microscope. Some specimens
were mounted in Hoyer's medium to study of the sclerotized parts and others were stained with Gomori's trichrome
and mounted in Canada balsam (Humason, 1979; Boeger & Vianna, 2006). The specimens were observed using an
Olympus BX 41 microscope with phase contrast and Zeiss Axioskop 2 Plus microscope with differential interference
contrast, both equipped with a camera lucida for drawings. All measurements are presented in micrometers, and
the range is followed by the mean in parentheses and the number of specimens measured. Identification of the
authors and nomenclatural acts for the taxon was in accordance with the guidelines provided in Article 50.1 and
recommendation 50A of the International Code of Zoological Nomenclature (ICZN), which specifically pertains to
authorship identity. The holotype and paratypes for each parasite species were deposited in the Helminthological
Collection of the Oswaldo Cruz Institute (CHIOC), Rio de Janeiro, Brazil.

Results
TAXONOMY
Class Monogenoidea Bychowsky, 1937
Subclass Polyonchoinea Bychowsky, 1937
Order Dactylogyridea Bychowsky, 1937
Family Dactylogyridae Bychowsky, 1933
Subfamilia Anacanthorinae Mizelle & Price, 1965
Anacanthorus Mizelle & Price, 1965
Anacanthorus simpliciphallus Silva, Cohen, Costa & Justo sp. n. (Figure 1a-d; Figure 2a-c).
Type host: Hybrid Piaractus mesopotamicus x Piaractus brachypomus (Characiformes, Serrasalmidae)
Site in host: Gill lamellae

Type-locality: Marketplace on Sao Luis Island, Maranhao state, host specimen obtained from a fish farm established
in the municipality of Matinha (3°05'13.5"S, 45°02'56" W).
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Figure 1. a-d: Anacanthorus simpliciphallus sp. n. parasite of hibrid Piaractus mesopotamicus x Piaractus brachypomus. (a): Total view,
ventral (composite) (b): MCO (c) Hook (d) Hook 4A; e-h: Anacanthorus brandtii sp. n. parasite of Serrasalmus brandtii: (e): MCO
(f) Hook pairs 1,5 (g) Hook pairs 2,4,6,7 (h) Hook 4A. Scale bars: (a) 100 um (b, €) 20 um (¢, f, g) 10 pm (d, h) 5 pm.

Figure 2. Light photomicrographs of Anacanthorus simpliciphallus sp. n. parasite of hybrid Piaractus mesopotamicus x Piaractus brachypomus.
(a): Total view, ventral (b) Copulatory complex (c) Haptor. Scale bars. (a) 100 pm, (b) 30 pm; (c) 30 pm.
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Parasitological indexes: Total number of hosts: 1; total number of parasites: 7
Type-material: Holotype CHIOC 40268 a; Paratypes CHIOC 40268 b-g.

Etymology: The species name is from Latin (simplex=simples + phallus=penis) and refers to the morphology of
the male copulatory organ.

DESCRIPTION: (Based on seven specimens: six mounted in Hoyer's medium and one mounted in Gomori's
trichrome). Body elongated, fusiform, 262-550 (422, n= 5) long including the haptor, by 88-145 (123, n= 5) wide
at the level of germarium. Two terminal, and two bilateral well developed cephalic lobes; three bilateral pairs
of head organs. Two pairs of eyes equidistant, anterior pair smaller than posterior pair, slightly closer together
than posterior pair; pairs slightly close to each other; accessory granules sparse in the cephalic region. Pharynx
subspherical, 20 and 27 (n= 2) in diameter; long oesophagus. Two intestinal ceca confluent posterior to the gonads,
lacking diverticula. Gonads overlapping; testis dorsal to germarium, 60-100 (86; n= 4) long, vas deferens looping
intestinal caeca, single prostatic reservoir pyriform. Copulatory complex comprising male copulatory organ (MCO)
and accessory piece (AP). MCO tubular, heavily sclerotized, J-shaped, with slightly sclerotized walls, base with smooth
margin, 65-83 (73; n=7) long. Accessory piece with a terminal flap, non articulated to MCO base, 37-45 (41; n=7).
Ratio MCO/AP 1:0.48-1:0.58 (1:0.55, n=7). Germarium 35 and 40 (n= 2) long by 40 and 45 (n= 2) wide. Metraterm
conspicuous, with membranous terminal region. Genital pore and eggs not observed. Peduncle short. Haptor
armed with 7 pairs of hooks (4 ventral, 3 dorsal), 2 pairs (1 dorsal, 1 ventral) of 4A’s, 60-135 (93, n=5) wide. Hooks
similar in shape and size, each with truncate slightly depressed thumb, curved shaft, short point, shank proximal
expansion 0.3 shank length, 20-24 (21; n= 20) long; filamentous hook (FH loop) delicate, extending as far as half
of the shank. Similar 4A hooks, 9-12 (10; n= 10). Vitellaria dense, dispersed throughout the trunk, absent in the
region of reproductive organs and copulatory complex.

Remarks: Anacanthorus simpliciphallus sp. n. differs from all congeneric species mainly in terms of the
morphology of the accessory piece. The new species resembles Anacanthorus reginae Boeger & Kritsky, 1988, in
the morphology of the male copulatory organ (J-shaped) and in that the accessory piece is not articulated to the
MCO base and has a terminal flap. Both species differs mainly with regard to the ratio between MCO and accessory
piece [practically the same size (MCO 57-76; accessory piece 42-67) in A. reginae x accessory piece 50% the size
(MCO 65-83; accessory piece 37-45) in Anacanthorus simpliciphallus sp. n. and with regard to the size of hooks
(23-34(28) in A. reginae and 20-24 (21) in the new species). Moreover, the new species can be differentiated from
A. reginae in that it has a metraterm conspicuous, with a membranous terminal region.

Anacanthorus brandtii Santos-Clapp, Cohen, Justo & Brasil-Sato sp. n. (Figure 1e-h; Figure 3a-c).

Type host: Serrasalmus brandtii Lutken, 1875 (Characiformes, Serrasalmidae)

Site in host: Gill lamellae

Type-locality: Trés Marias Reservoir (18°12'59" S, 45°17'34" W), Upper Sao Francisco River, Minas Gerais State.
Parasitological indexes: Total number of hosts: 145; total number of parasites: 142

Type-material: Holotype CHIOC 40263 a; Paratypes CHIOC 40263 b; 40264; 40265; 40266 a,b; 40267 a, b.
Etymology: The new species is named after the specific epithet of the host, Serrasalmus brandtii

DESCRIPTION: (Based on 30 specimens mounted in Hoyer's medium). Body elongated, fusiform, 295-595
(433, n=12) long including the haptor, by 100-165 (130, n=12) wide at the level of germarium. Two terminal, and
two bilateral cephalic lobes; three bilateral pairs of head organs. Two pairs of eyes, anterior pair smaller than
posterior pair, slightly closer together than posterior pair; accessory granules distributed in the cephalic region.
Pharynx subspherical, long oesophagus. Intestinal ceca lacking diverticula. Gonads overlapping; testis dorsal
to germarium, 70-130 (84; n=6) long, vas deferens looping intestinal caeca, prostatic reservoir not observed.
Copulatory complex comprising male copulatory organ (MCO) and accessory piece. MCO as a J-shaped tube,
with slightly sclerotized walls, expanded base with smooth margin, 60-78 (70; n=13) long. Accessory piece with
a midlength expansion extended to distal region, non articulated to MCO base, 38-45 (41; n=13). Ratio MCO/AP
1:0.58-1:0,63(1:0.6, n=13) Germarium, metraterm, genital pore and eggs not observed. Peduncle inconspicuous.
Haptor armed with 7 pairs (4 ventral, 3 dorsal) of hooks, 2 pairs (1 dorsal, 1 ventral) of 4A’s, 68-120 (94, n=12)
wide. Hooks similar in shape, each with truncate slightly depressed thumb, curved shaft, short point, pairs
1,5, 20-24 (22, n=13) long, proximal expansion 0.4 shank length, pairs 2-4,6,7, 28-32 (30, n=13) long, proximal
expansion 0.6 shank length; Filamentous hook (FH loop) delicate, extending until up to half of the shank.
Similar 4A hooks, 10-15 (12; n=6). Vitellaria dense, dispersed throughout the trunk, absent in the region of
reproductive organs and copulatory complex.
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Figure 3. Light photomicrographs of Anacanthorus brandtii sp. n. parasite of Serrasalmus brandtii. (a): Total view, ventral
(b) Copulatory complex (c) Haptor. Scale bars. (a) 100 pm, (b) 30 pm; (c) 20 pm.

Remarks: Anacanthorus brandtii sp. n. is closely related to species previously described from Serrasalmus spp.
as Anacanthorus scapanus, Anacanthorus jegui, Anacanthorus sciponophallus, A. reginae and A. simpliciphallus sp. n.
by the morphology of copulatory complex. The new species differs from A. scapanus by the expansion of the
accessory piece (subterminal in A. scapanus vs midlength expansion in the A. brandtii sp. n.), from A. jegui by the
ratio MCO/AP (MCO 48 and AP 39 in A. jegui and MCO 70 vs AP 41 in the new species) and by the expansion of
hook shank (0.3 and 0.4 in A. jegui vs 0.4 and 0.6 in A. brandtii sp. n.). The new species can be differentiated from
A. sciponophallus and A. reginae by the ratio MCO/AP (MCO 76-82 and AP 74-79 in A. sciponophallus from different
hosts, MCO 67 and AP 59 in A. reginae vs MCO 70 and AP 41 in the new species). The new species can also be
distinguished from A. reginae and A. simpliciphallus sp. n. by the size of hooks which is similar in A. reginae and
A. simpliciphallus sp. n. vs dissimilar in A. brandtii sp. n. The two new species also differ by the expansion of shank
(0.3 in A. simpliciphallus sp. n. vs 0.4 and 0.6 in A. brandtii sp. n.).

Discussion

The new species are allocated in Anacanthorus because they possess a bilobed haptor with 7 pairs of hooks and 2
pairs of reduced hooks (4A's), lacking anchors and bars, have tandem or slightly overlapping gonads, post-ovarian testis,
modified (thickened or sclerotized) distal uterine wall or metraterm and vagina is absent (Kritsky et al., 1979, 1992).

Anacanthorus species are exclusively parasites of Neotropical characiforms, and so far, 19 species have been
reported from Bryconidae, 8 from Erythrinidae, 21 from Triportheidae, and 44 from Serrasalmidae. Kritsky & Thatcher
(1974) described Anacanthorus colombianus Kritsky & Thatcher, 1974 from Salminus affins Steindachner, 1880 and
also reported its presence in Oreochromis mossambicus (Peters, 1852), a cichlid fish within the order Cichliformes.
According to these authors, this latter occurrence was apparently accidental. Given the absence of further records
in this order, it is considered that Anacanthorus spp. is specific to characiform fishes. Species of this genus have
been found in five countries in the Neotropical Region (Brazil, Bolivia, Colombia, Peru, and Venezuela), and Brazil
stands out as the country with the largest number of occurrences (156) (Boeger et al., 2023).
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The sclerotized structures such as the copulatory complex and hooks of Anacanthorus species appear to have
a high specificity in terms of morphology with regard to the host family level (Santos et al., 2019). Anacanthorus
species that parasitize members of the family Serrasalmidae present the characteristic of a J-shaped MCO, an
accessory piece that is not articulated to the MCO, hooks with truncated thumb and a shank with proximal
dilation (Boeger & Kritsky, 1988; Kritsky et al., 1992; Van Every & Kritsky, 1992). The finding of two new species of
Anacanthorus in serrasalmid hosts presenting morphological characteristics similar to those previously described
on these hosts (Table 1) confirms that the lineages of the parasites from serrasalmid hosts shared those features.
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