


Jorge Gonzalez Aguilera

Alan Mario Zuffo
(Organizadores)

Ciéncias Agrarias: Campo Promissor
em Pesquisa

Atena Editora
2019



2019 by Atena Editora
Copyright © Atena Editora
Copyright do Texto © 2019 Os Autores
Copyright da Edicao © 2019 Atena Editora
Editora Executiva: Prof? Dr? Antonella Carvalho de Oliveira
Diagramacao: Geraldo Alves
Edicao de Arte: Lorena Prestes
Revisao: Os Autores

0 contelido dos artigos e seus dados em sua forma, correcdo e confiabilidade sdo de responsabilidade
exclusiva dos autores. Permitido o download da obra e o compartilhamento desde que sejam atribuidos
créditos aos autores, mas sem a possibilidade de altera-la de nenhuma forma ou utiliza-la para fins
comerciais.

Conselho Editorial

Ciéncias Humanas e Sociais Aplicadas

Prof. Dr. Alvaro Augusto de Borba Barreto - Universidade Federal de Pelotas

Prof. Dr. Antonio Carlos Frasson - Universidade Tecnolégica Federal do Parana

Prof. Dr. Antonio Isidro-Filho - Universidade de Brasilia

Prof. Dr. Constantino Ribeiro de Oliveira Junior - Universidade Estadual de Ponta Grossa
Prof? Dr? Cristina Gaio - Universidade de Lisboa

Prof. Dr. Deyvison de Lima Oliveira - Universidade Federal de Rondonia

Prof. Dr. Gilmei Fleck - Universidade Estadual do Oeste do Parana

Prof? Dr? Ivone Goulart Lopes - Istituto Internazionele delle Figlie de Maria Ausiliatrice
Prof. Dr. Julio Candido de Meirelles Junior — Universidade Federal Fluminense

Prof? Dr? Lina Maria Goncalves - Universidade Federal do Tocantins

Prof® Dr® Natiéli Piovesan - Instituto Federal do Rio Grande do Norte

Prof? Dr? Paola Andressa Scortegagna - Universidade Estadual de Ponta Grossa

Prof. Dr. Urandi Jodo Rodrigues Junior - Universidade Federal do Oeste do Para

Prof? Dr? Vanessa Bordin Viera - Universidade Federal de Campina Grande

Prof. Dr. Willian Douglas Guilherme - Universidade Federal do Tocantins

Ciéncias Agrarias e Multidisciplinar

Prof. Dr. Alan Mario Zuffo - Universidade Federal de Mato Grosso do Sul

Prof. Dr. Alexandre Igor Azevedo Pereira - Instituto Federal Goiano

Prof? Dr? Daiane Garabeli Trojan - Universidade Norte do Parana

Prof. Dr. Darllan Collins da Cunha e Silva - Universidade Estadual Paulista

Prof. Dr. Fabio Steiner - Universidade Estadual de Mato Grosso do Sul

Prof? Dr@ Girlene Santos de Souza - Universidade Federal do Reconcavo da Bahia
Prof. Dr. Jorge Gonzalez Aguilera - Universidade Federal de Mato Grosso do Sul
Prof. Dr. Ronilson Freitas de Souza - Universidade do Estado do Para

Prof. Dr. Valdemar Antonio Paffaro Junior — Universidade Federal de Alfenas

Ciéncias Biol6gicas e da Salde

Prof. Dr. Benedito Rodrigues da Silva Neto - Universidade Federal de Goias

Prof.? Dr.? Elane Schwinden Prudéncio - Universidade Federal de Santa Catarina

Prof. Dr. Gianfabio Pimentel Franco - Universidade Federal de Santa Maria

Prof. Dr. José Max Barbosa de Oliveira Junior - Universidade Federal do Oeste do Para

| Atena

Editora
Ano 2019




Prof® Dr® Natiéli Piovesan - Instituto Federal do Rio Grande do Norte

Prof? Dr? Raissa Rachel Salustriano da Silva Matos - Universidade Federal do Maranhao
Prof? Dr® Vanessa Lima Goncalves - Universidade Estadual de Ponta Grossa

Prof? Dr® Vanessa Bordin Viera - Universidade Federal de Campina Grande

Ciéncias Exatas e da Terra e Engenharias

Prof. Dr. Adélio Alcino Sampaio Castro Machado - Universidade do Porto
Prof. Dr. Eloi Rufato Junior - Universidade Tecnolégica Federal do Parana
Prof. Dr. Fabricio Menezes Ramos - Instituto Federal do Para

Prof® Dr* Natiéli Piovesan - Instituto Federal do Rio Grande do Norte
Prof. Dr. Takeshy Tachizawa - Faculdade de Campo Limpo Paulista

Conselho Técnico Cientifico

Prof. Msc. Abraao Carvalho Nogueira - Universidade Federal do Espirito Santo

Prof. Dr. Adaylson Wagner Sousa de Vasconcelos - Ordem dos Advogados do Brasil/Seccional Paraiba
Prof. Msc. André Flavio Goncalves Silva - Universidade Federal do Maranhao

Prof.? Dr? Andreza Lopes - Instituto de Pesquisa e Desenvolvimento Académico

Prof. Msc. Carlos Antdnio dos Santos - Universidade Federal Rural do Rio de Janeiro
Prof. Msc. Daniel da Silva Miranda - Universidade Federal do Para

Prof. Msc. Eliel Constantino da Silva - Universidade Estadual Paulista

Prof.? Msc. Jagueline Oliveira Rezende - Universidade Federal de Uberlandia

Prof. Msc. Leonardo Tullio - Universidade Estadual de Ponta Grossa

Prof.? Msc. Renata Luciane Polsaque Young Blood - UniSecal

Prof. Dr. Welleson Feitosa Gazel - Universidade Paulista

Dados Internacionais de Catalogag¢ao na Publicagao (CIP)
(eDOC BRASIL, Belo Horizonte/MG)

C569 Ciéncias agrarias [recurso eletrdnico] : campo promissor em pesquisa
3 / Organizadores Jorge Gonzalez Aguilera, Alan Mario Zuffo. —
Ponta Grossa (PR): Atena Editora, 2019. — (Ciéncias Agrarias.
Campo Promissor em Pesquisa; v. 3)

Formato: PDF

Requisitos de sistema: Adobe Acrobat Reader.
Modo de acesso: World Wide Web.

Inclui bibliografia

ISBN 978-85-7247-417-7

DOI 10.22533/at.ed.177192006

1. Agricultura. 2. Ciéncias ambientais. 3. Pesquisa agréaria —
Brasil. I. Aguilera, Jorge Gonzalez. Il. Zuffo, Alan Mario. Ill. Série.
CDD 630

Elaborado por Mauricio Amormino Junior — CRB6/2422

Atena Editora
Ponta Grossa - Parana - Brasil
www.atenaeditora.com.br
contato@atenaeditora.com.br

| Atena

Editora
Ano 2019




APRESENTACAO

Aobra “Ciéncias Agrarias Campo Promissor em Pesquisa’ aborda uma publicacao
da Atena Editora, apresenta seu volumem 3, em seus 23 capitulos, conhecimentos
aplicados as Ciéncias Veterinarias.

A producéo de alimentos nos dias de hoje enfrenta varios desafios e a quebra de
paradigmas é uma necessidade constante. A producao sustentavel de alimentos vem
a ser um apelo da sociedade e do meio académico, na procura de métodos, protocolos
e pesquisas que contribuam no uso eficiente dos recursos naturais disponiveis e a
diminuicao de produtos quimicos que podem gerar danos ao homem e animais. Este
volume traz uma variedade de artigos alinhados com a producé&o de conhecimento
na area de veterinaria, ao tratar de temas como manejo nutricional de caprinos,
peixes, caes, gatos, aves, avelhas, entre outros. Sdo abordados temas inovadores
relacionados com sistemas de producao e manejo, melhora da cadeia produtiva,
qualidade e bem-estar animal. Os resultados destas pesquisas vém a contribuir no
aumento da disponibilidade de conhecimentos uteis a sociedade.

Aos autores dos diversos capitulos, pela dedicacao e esforgos, que viabilizaram
esta obra que retrata os recentes avancgos cientificos e tecnoldgicos nas Ciéncias
Veterinarias, os agradecimentos dos Organizadores e da Atena Editora.

Por fim, esperamos que este livro possa colaborar e instigar mais estudantes e
pesquisadores na constante busca de novas tecnologias para a area da Agronomia e,
assim, contribuir na procura de novas pesquisas e tecnologias que possam solucionar
0s problemas que enfrentamos no dia a dia.

Jorge Gonzalez Aguilera
Alan Mario Zuffo



SUMARIO

(03X =] 1 U] 1 1 1

ANALISE DO RENDIMENTO CORPORAL DE PEIXE-REI

Deivid Luan Roloff Retzlaff

Daiane Machado Souza

Josiane Duarte de Carvalho

Juvéncio Luis Osério Fernandes Pouey
Luana Lemes Mendes

Paulo Leonardo Silva Oliveira

Rodrigo Ribeiro Bezerra De Oliveira
Rafael Aldrighi Tavares

Suzane Fonseca Freitas

Welinton Schroder Reinke

DOI 10.22533/at.ed.1771920061

(03X =] 1 5 U] 1 10 2SR 6

ANALISE POLINICA DO MEL DE Apis melifera DE SANTA HELENA E TERRA ROXA,
REGIAO OESTE DO PARANA, DAS SAFRAS 2016, 2017 E 2018 — RESULTADOS
PRELIMINARES

Luanda Leal das Neves Carvalho
Regina Concei¢ao Garcia
Renato de Jesus Ribeiro

Paulo Henrique Amaral de Sousa
Sandra Mara Stroher

Simone Cristina Camargo

Bruna Larissa Mette Cerny
Lucas Luan Tonelli

DOI 10.22533/at.ed.1771920062

(03X =] 1 U] o 1< J O 11

AVALICAO DE ACEITABILIDADE DE CULTIVARES DE Brachiaria brizantha POR
CAPRINOS

Marina Gabriela Berchiol da Silva
Giuliana Micai de Oliveira

Paulo Roberto de Lima Meirelles
Edina de Fatima Aguiar
Guilherme Costa Venturini

DOI 10.22533/at.ed.1771920063

(03X =] 1 U 1 1 20

BONE TURNOVER MARKERS IN SHEEP AND GOAT: A REVIEW OF THE
SCIENTIFIC LITERATURE

José Arthur de Abreu Camassa
Camila Cardoso Diogo

Cristina Maria Peixoto de Sousa
Jorge Manuel Teixeira de Azevedo
Carlos Alberto Antunes Viegas
Rui Luis Gongalves Dos Reis
Nuno Miguel Magalhaes Dourado
Maria Isabel Ribeiro Dias

DOI 10.22533/at.ed.1771920064




(07X = 1 U o 1 J SRR 46

CARACTERIZACAO CITOGENETICA DE SERRAPINUS MICRODON (Teleostei,
Characidae, Cheirodontinae) DA BACIA DO SEPOTUBA, TANGARA DA SERRA-MT

Erica Baleroni Pacheco
Marina Malaco

DOI 10.22533/at.ed.1771920065

(03X =] 1 U] o 1 SR 54

CASOS DE INTOXICACOES EM CAE§ E GATOS NO BRASIL DE ACORDO COM O
SISTEMA NACIONAL DE INFORMACOES TOXICO-FARMACOLOGICA

Higor da Silva Ferreira

Allana Freitas Barros

Renata Mondégo de Oliveira
Eslen Quezia Santos Miranda
Douglas Marinho Abreu
Isabel Silva Oliveira

Maria Gabriela Sampaio Lira
Ranielly Aratjo Nogueira
Alessandra Lima Rocha

DOI 10.22533/at.ed.1771920066

(03X 2] 1 U] 1 Ry 20 59

COMBINACAO DO EXERCICIO FISICO E RACAO HIPOCALORICA PARA TRATAR
A OBESIDADE DE CAES GUIAS

Vitor Magalhaes de Mendonca Cunha Miranda
Leticia Aline Lima da Silva

Tayara Soares Lima

Myllena Emely de Paiva Carmo

Marina Ximenes de Oliveira

Maria Camila Mendes Santos da Silva
Joelline Rebecca Pimentel Leite de Oliveira
Juliette Goncalves da Silva

Larissa Manoely da Silva Gomes

Charles Demetrius Goncalo da Silva Junior
José Matheus de Moura Andrade

Silvio Mayke Leite

DOI 10.22533/at.ed.1771920067

(03N = 1 U] 1o X J 67

Gracilaria birdiae PODE SER UM ALIMENTO ALTERNATIVO PARA AVES?

Avyala Oliveira do Vale Souza
Alex Martins Varela de Arruda
Ana Cecilia Nunes de Mesquita
Nicolas Lima Silva

Maria Gabriela Alves Costa

DOI 10.22533/at.ed.1771920068

(03X =] 1 U] o X TSR 76
HISTOLOGICAL CHANGES CAUSED BY LIGOPHORUS URUGUAYENSE

(Monogenoidea) IN REARED MULLET MUGIL LIZA

Eduardo Pahor-Filho
Marta da Costa Klosterhoff




Natalia da Costa Marchiori,
Rogério Tubino Vianna,
Joaber Pereira Junior

DOI 10.22533/at.ed.1771920069

(03X 2 1 U] o 15 o 85

INFLUENCIA DOS FATORES METEOROLOGICOS E FLORA APICOLA SOBRE O
PESO DE COLMEIAS DE ABELHAS MELIFERAS EM AREA DE CAATINGA

Pedro de Assis de Oliveira
Marileide de Souza Sa
Marcelo Casimiro Cavalcante
Marcelo de Oliveira Milfont

DOI 10.22533/at.ed.17719200610

(03X =] 1 U] 1 1 s 96

ISOLAMENTO DE Staphylococcus aureus EM AMOSTRAS DE QUEIJO

Nayara Carvalho Barbosa
Cecilia Nunes Moreira
Bruna Ribeiro Arrais

Flavio Barbosa da Silva
Priscila Gomes de Oliveira
Angélica Franco de Oliveira

DOI 10.22533/at.ed.17719200611

CAPITULOD 12 et eeee e eeeeseeeesetesmeesessssesnsssnessesassesssesnnesnssseesssesnsssnessnnssneansssnnenn 101

LABORATORIO DE ANALISES CLINICAS VETERINARIAS DO HOSPITAL
VETERINARIO DA REGIONAL JATAI, A SERVICO DA POPULACAO DO
SUDOESTE GOIANO

Hélio de Souza Junior

Priscila Gomes de Oliveira
Patricia Rosa de Assis
Andréia Vitor Couto do Amaral
Alana Flavia Romani

DOI 10.22533/at.ed.17719200612
(03X = 1 U] W I SRR 107

MANICOBA COMO ALTERNATIVA FORRAGEIRA NA REGIAO DO SEMIARIDO
BRASILEIRO: UMA REVISAQO DA LITERATURA

Wanderson Camara dos Santos

José Adrivanio da Silva

Everton Chianca de Medeiros
Emerson Moreira de Aguiar

Pablo Ramon Da Costa

Jefferson Avelino da Costa

Arthur Felipe Bezerra de Azevedo Silva
Alysson Lincoln da Costa Silva Junior
Jodo Manuel Barreto da Costa
Samuel Norberto Silva

Julio César de Andrade Neto

DOI 10.22533/at.ed.17719200613




(03X = 1 U] o I 1 SRR 116

MONITORAMENTO COMPORTAMENTAL DO PEIXE BETTA DA ESPECIE Betta
splendens (REGAN, 1910) NA VARIEDADE CROWNTAIL NO MASK STEEL

Thalline Santos Diniz

Yago Bruno Silveira Nunes
Matheus Martins da Silva
Gabriel Luiz Souza Vieira
Amanda Rafaela Cunha Gomes
Carlos Riedel Porto Carreiro

DOI 10.22533/at.ed.17719200614

(03X =] 1 U] o 15 13NN 121

OVOS ENRIQUECIDOS COM ACIDOS GRAXOS POLIINSATURADOS OMEGA-3

Marcos José Migliorini
Janaina Martins de Medeiros
Fernanda Picoli

Luana de Bittencurt Acosta
Rayllana Larsen

Mariana Nunes de Souza
Suélen Serafini

DOI 10.22533/at.ed.17719200615

(03X =] 1 U] 1 1 - 129

PARAMETROS BIOMETRICOS DE DUAS ESPECIES DE ABELHAS SEM FERRAO
(Melipona Interrupta E Scaptotrigona aff. xanthotricha) EM COMUNIDADES DA
RESEX TAPAJOS- ARAPIUNS

Adcleia Pereira Pires

Jonival Santos Nascimento Mendonca Neto
Andria Tavares Galvao

Hierro Hassler Freitas de Azevedo
Valbert Cruz Canto

Ana Paula da Silva Viana

Adria Fernanda Ferreira de Moraes
Delzuite Teles Leite

Alanna do Socorro Lima da Silva
Aline Pacheco

Nivea Maria Pantoja Neves

Marina Gabriela Cardoso de Aquino

DOI 10.22533/at.ed.17719200616

(03X =1 1 5 U] 1o 15 250 137

PERFIL DO CONSUMIDOR DE CARNE DO BAIRRO DE DOIS IRMAOS NA CIDADE
DO RECIFE- PERNAMBUCO

Leticia Aline Lima da Silva

Vitor Magalhaes de Mendonga Cunha Miranda
Myllena Emely de Paiva Carmo

Marina Ximenes de Oliveira

Anderson Cristiano Ferreira Costa

Fernando de Figueiredo Porto Neto

Dayane Albuquerque da Silva

Juliette Goncalves da Silva

Larissa Manoely da Silva Gomes

Nataly de Almeida Arruda




José Matheus de Moura Andrade
Silvio Mayke Leite
DOI 10.22533/at.ed.17719200617

(03N =2 1 U] o T - R 150

PIRARUCU, GIGANTE DA AMAZONIA: DESAFIOS ENFRENTADOS POR
PRODUTORES DE ALEVINOS DO SUDESTE PARAENSE

Natalia Bianca Caires Medeiros
Marcela Cristina Flexa do Amaral
Leandro de Lima Sousa

Marcos Rodrigues

Igor Guerreiro Hamoy

Marilia Danyelle Nunes Rodrigues

DOI 10.22533/at.ed.17719200618

(03N = 1 o U] o T - R 163

PRATIC,AS DE MANEJO E ABATE EM SISTEMA RANCHING DE CRIACAO DE
JACARE (Caiman yacare) EM COOPERATIVA NO PANTANAL MATO-GROSSENSE

Natalia Bianca Caires Medeiros,
Erica Vanessa Xavier de Almeida
Marcela Cristina Flexa do Amaral
Drausio Honorio Morais

Marilia Danyelle Nunes Rodrigues

DOI 10.22533/at.ed.17719200619

(03N =] 1 o U] 1 1o R 176

PREVALENCIA DE PARASITOSES INTESTINAIS EM CAES DA CIDADE DE JATAI-
GO

Fernanda Regina Cinelli
Vera Lucia Dias da Silva
Luana Grazielle Oliveira Silva
Josielle Nunes Silva

Rodolfo Medrada de Oliveira

DOI 10.22533/at.ed.17719200620

(03N =1 1 ] o 15 PSRN 182

RENDIMENTO CORPORAL DE CYPHOCHARAX VOGA

Welinton Schroder Reinke

Daiane Machado Souza

Suzane Fonseca Freitas

Paulo Leonardo Silva Oliveira

Deivid Luan Roloff Retzlaff

Luana Lemes Mendes

Josiane Duarte de Carvalho

Rafael Aldrighi Tavares

Juvéncio Luis Osério Fernandes Pouey

DOI 10.22533/at.ed.17719200621




(03N =] 1 o U] 1o 1R 187

SISTEMA DE RECIRCULAQAO AQUICOLA PARA INCUBAR EMBRIAO DE POLVOS
Octopus vulgaris TIPO Il

Clara Luna de Bem Barreto Cano

Luciana Guzela

Penélope Bastos

Claudio Manoel Rodrigues de Melo

Débora Machado Fracalossi

Carlos Rosas Vasquez

Katt Regina Lapa

DOI 10.22533/at.ed.17719200622

CAPITULOD 23 ..eeeeeeeeeeeteeeeeeesesesesessessessssssssesnssseesssesssssnsesseessessesnsesnessensnsssnsssnnen 197

UMA ANALISE DA OFERTA NO VAREJO BRASILEIRO DE PRODUTOS ORIUNDOS
DE PROCESSO DE PRODUCAO COM BEM-ESTAR ANIMAL

Priscila Hitomi Inoue
Marco Antonio Silva de Castro
Gilmara Bruschi Santos de Castro

DOI 10.22533/at.ed.17719200623
SOBRE OS ORGANIZADORES..........cccooctmminmmrmisnssmssssnnssssssssss s sssssssssnas 207




CAPITULO 9

HISTOLOGICAL CHANGES CAUSED BY LIGOPHORUS
URUGUAYENSE (Monogenoidea) IN REARED

Eduardo Pahor-Filho
Centro de Aquicultura da UNESP, UNESP

Jaboticabal - Sao Paulo
Marta da Costa Klosterhoff

Laboratério de Imunologia e patologia de
organismos aquaticos, FURG

Rio Grande - Rio Grande do Sul
Natalia da Costa Marchiori,

Empresa de Pesquisa Agropecuaria e Extensao
Rural de Santa Catarina

Camburit — Santa Catarina
Rogério Tubino Vianna,

Laboratério de Biologia de Parasitos de
Organismos Aquaticos, FURG

Rio Grande - Rio Grande do Sul
Joaber Pereira Junior

Laboratério de Biologia de Parasitos de
Organismos Aquéaticos, FURG

Rio Grande - Rio Grande do Sul

ABSTRACT: Monogenoidea pathogenic activity
can elicit various histological responses in fish.
Species of Ligophorus are specific parasites of
mullets, and his relationship with host fish may
result in a moderate pathogenic action. In order
to ascertain this relationship, estuarine mullets
(Mugil liza) were collected in an estuary, reared
in laboratory, for three weeks, and forwarded
for histological and parasitological analyses.
Ligophorus  uruguayense (Monogenoidea)

Ciéncias Agrarias: Campo Promissor em Pesquisa 3

MULLET MUGIL LIZA

infestation in the gills of the mullets was identified.
The severe infestation by only one species of
Monogenoidea may result from the specificity
of these parasites to mullets. Mullets submitted
to histological analysis exhibited respiratory
epithelium detachment; mild, moderate and
severe hyperplasia of the respiratory epithelium;
atrophy; and telangiectasia of the gills. This is the
first study reporting that mullets highly infested by
Monogenoidea can show mild (100%) to severe
(20%) gill changes with a distinct frequency
of occurrence. By the high prevalence of mild
alterations observed, it is possible to accept that
L. uruguayense is moderately pathogenic to M.
liza, even during high prevalence and intensity
of infestation, as a result of its specificity. The
hypotheses regarding the cause, histological
damage frequency and implication of the host—
parasite relationship in mullet rearing systems
are discussed.
KEYWORDS:
changes; Monogenoidea; Mugilidae; parasitosis.

Aquaculture; histological

11 INTRODUCTION

Species of Ligophorus Euzet and Suriano,
1977
parasitize marine fish and are highly specific

(Ancyrocephalidae, = Monogenoidea)

for mullet species. The Ligophorus/Mugilidae
specificity suggests that this is an association
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that results from a long coevolutionary process (Euzet and Suriano 1977, Marchiori et
al. 2015). In addition, studies have shown that long coevolutionary relationships can
influence pathogenicity of the parasite, which certainly reflects selection processes of
the host populations (Poulin et al. 2000, Little and Ebert 2004). Other authors showed
this phenomena even in high prevalence and intensity of infestation by Ligophorus
spp. of wild mullet, apparently without causing severe damage to the host (Merella and
Garippa 2001).

Parasites belonging to this genus are oviparous and monoxenous and, therefore,
may proliferate rapidly under intensive farming systems. Six species of Ligophorus
are so far known on the Atlantic coast of South America, all parasites of the same host
species Mugil liza Valenciennes 1836: L. uruguayense Failla Siquier and Ostrowski de
Nufiez 2009 from Laguna de Rocha, Uruguay; L. saladensis Marcotegui and Martorelli
2009 from Samborombdn Bay, Argentina; and four other species from the Guandu
River, state of Rio de Janeiro, Brazil, namely L. brasiliensis, L. guanduensis, L. lizae
and L. tainhae, all described by Abdallah et al. (2009). In addition, L. uruguayense was
reported recently for the first time on the Brazilian coast by Pahor=Filho et al. (2012).

Distinguishing among closely related species of Ligophorus is not always easy to
do due to the small size of the main diagnostic structures associated with the genus
and their close resemblance under an optical microscope (Sarabeev et al. 2005).
Nevertheless, Marchiori et al. (2015) have confirmed recently the validity of two closely
related species, L. uruguayense and L. saladensis, through a combined morphological
and molecular approach.

Studies have shown the potential damage caused by Monogenoidea species to
their hosts (Kristmundsson et al. 2006, Hutson et al. 2007, Jorgensen et al. 2009).
These parasites frequently decrease body weight (Ranzani—Paiva and Silva—Souza
2004) or even cause death of the host (Montero et al. 2004, Mansell et al. 2005, Dezfuli
et al. 2007). In the qills, Monogenoidea can cause diverse responses that depend
on the pathogenicity of the parasite species, such as mucus release, leucocytes
infiltration (Arafa et al. 2009), telangiectasia, necrosis (Schalch et al. 2006), lamellar
fusion (Campos et al. 2011), and reduction in the number of chloride cells (Dezfuli et
al. 2007). Therefore, the understanding of the relationship among mullets and their
parasites contributes to the development of new prophylactic management strategies
in farming systems.

This study aimed to analyse the parasitological indexes and the frequency of
histological changes caused by infestation of the estuarine mullets by L. uruguayense,
Monogenoidea. Here, we report that estuarine mullets highly infested by Monogenoidea
exhibited mild to severe gill changes with a distinct frequency of occurrence. The
advances found in this study can contribute positively to the development of prophylactic
techniques in the management of mullet rearing systems.

Ciéncias Agrarias: Campo Promissor em Pesquisa 3 Capitulo 9




2| MATERIAL AND METHODS

The experimental procedures were approved by the Ethics Committee
Approval — 002234/15/CEUA/UNESP) and conducted according to the guidelines
of ethical principles in animal experimentation, adapted by the Colégio Brasileiro de
Experimentacdo Animal (COBEA).

2.1 Fish and acclimation in laboratory

A total of 60 juvenile mullets (1.2 £ 0.29 g, 4.5 + 0.5 cm) were captured from a
stream that flows into the Cassino beach, Rio Grande-RS, Brazil (32° 11’ 55” S, 52°
11’ 14” W) with the aid of a trawl net (3 m x 1.5 m x 5 mm) during winter. The fish were
transported alive to the laboratory and acclimated for 3 weeks in a 1000-L fiber tank to
simulate a farming condition of mullets. A 20% daily renewal rate of tank volume was
performed and maintained the same original estuarine conditions: salinity (10 mg L),
constant aeration, photoperiod (12 h light), pH (7.5), dissolved oxygen (6.22 mg L),
temperature (22 °C) and total ammonia (0.26 mg L"). The parameter measurements
were performed using an oximeter and a YSI 55/12 FT pH meter (USA) and Nessler’s
reagent for ammonia. During the acclimation period, a commercial diet INVE® with 28%
crude protein was used to feed the fish, and the water quality parameters remained in
an acceptable range for fish (Vinatea—Arana 2003). There was 100% survival of fish
during the rearing period in laboratory.

2.2 Study design

After three weeks from fish rearing, ectoparasites in gills of mullets were identified,
the parasitological indexes of 40 fish were calculated and the gill histological damage
of 20 fish were described and quantified.

2.3 Parasitological analysis

The necropsies were performed using 40 gills, in which the minimum sample
size was chosen according to Marques and Cabral (2007), to give reliability to the
parasitological analysis. The hosts were euthanised using a section of the medullae
to the head, as this does not compromise the estimation of parasitological indexes
(Eiras et al. 2006). The collection, fixation and preparation of parasites for identification
were performed according to Eiras et al. (2006). Monogenoidea were preserved in
5% formaldehyde and transferred to 70% ethanol after 24 h. Some specimens were
stained with Masson trichrome or Semichon’s carmine, dehydrated in 70—-100%
ethanol, clarified in Faia creosote and mounted in Canada balsam. Other specimens
were mounted in Grey—Wess’s medium to check the sclerotized pieces and copulatory
apparatuses, both male and female.
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2.4 Parasitological indexes

Parasitological indexes were determined using the calculation of the prevalence,
intensity of infestation, mean intensity of infestation and mean abundance, according
to Bush et al. (1997).

2.5 Histological analysis of the gills

For histological analysis, 20 fish were euthanized with benzocaine (100 mg L).
Gill tissue samples were fixed in Bouin solution during 4 h, and after this period, they
were maintained in 70% ethyl alcohol to be processed histologically. The samples were
embedded in Paraplast (Sigma-Brazil). Histological sections of 5 mm were stained with
hematoxylin and eosin.

2.6 Identification and quantification of histological changes

The histopathologies were classified according to Randi et al. (1996) and Pahor-
Filho et al. (2014), in which a red line in the photomicrograph shows the limit of the
affected portion in gill filaments. Thus, it was considered ‘mild’ when hyperplasia
affected less than half of the qill filament length, ‘moderate’ when it affected more than
half of the gill filament length and ‘severe’ when it affected the entire gill filament length.
Photomicrographs were taken with a Leica DM2500 microscope. The occurrence of
histological changes was quantified in the 20 gills forwarded to histological analysis, on
a scale between 0 to 100%.

2.7 Parasitological data analysis

The parasitological indexes were calculated using the appropriate parasitological
statistical analysis protocol, quantitative parasitology (Reiczigel and Rbzsa 2005).

3| RESULTS

3.1 Parasitological indexes

In the qills of mullets, L. uruguayense Failla Siquer and Ostrowski de Nufnez 2009
(Ancyrocephalidae, Monogenoidea) were identified. Parasitological indexes of juvenile
mullets were prevalence (100%), intensity of infestation (2—-125), mean intensity of
infestation (25.2+5.1), and mean abundance (23.2+4.8).

3.2 Identification and quantification of histological changes

In the gills of mullets, respiratory epithelium detachment; mild, moderate and
severe hyperplasia of the respiratory epithelium; atrophy; and telangiectasia were
observed (Figure 1). Of a total of 20 fish analysed, 100% of juveniles exhibited mild
hyperplasia; 40% exhibited telangiectasia; 30% moderate hyperplasia and respiratory
epithelium detachment; and 20% severe hyperplasia and necrosis of the respiratory
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epithelium.

Figure 1. Longitudinal section of gills of juvenile mullet Mugil liza with histological alterations
caused by infestation of Ligophorus uruguayensis. (A) respiratory epithelium detachment (yellow
arrow). (B) mild hyperplasia (yellow arrow). Red line shows that hyperplasia affects less than
half of the gill flament length. (C) moderate hyperplasia (red arrow). Red line shows hyperplasia
affects half the length of the filament. Severe hyperplasia (yellow arrow). Red line shows that
hyperplasia affects all the gill filament length. (D) necrosis of the respiratory epithelium (yellow
arrow). (E) telangectasia (yellow arrow). (F.1) Ligophorus uruguayensis fixed on the gill filament
(yellow arrow). (F.2) Haptor (yellow arrow). (n = twenty fish). All hematoxylin eosin staining,
Scale bar = 200 ym.

4 | DISCUSSION

A high index of Ligophorus spp. infestation in Mugil species has been reported
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by other researchers (Sarabeev and Balbuena 2004, Sarabeev et al. 2005, Failla
Siquier and Ostrowski de Nufiez 2009). The severe infestation by only one species
of Monogenoidea found in juvenile mullets may result from the specificity of these
parasites to mullets (Euzet and Suriano 1977, Marchiori et al. 2015) and by the life cycle
of mullets, since the mullets form shoals and stay in estuaries during development of
their juvenile phase (Godinho 2004). These sites contain high concentrations of organic
matter and high densities of fish of the same species, which increase the possibility of
transmission of these parasites (Buchmann and Lindenstrom 2002).

Other studies show different intensities of gill hyperplasia and occurrences of
other changes as host responses to Monogenoidea infestation (Montero et al. 2004,
Schalch et al. 2006, Arafa et al. 2009). Mild effects, such as hyperplasia, caused by
Monogenoidea were observed in kingfish (Seriola lalandi) heavily infested by Zeuxapta
seriolae (Mansell et al. 2005) as well as tilapia (Oreochromis niloticus) infested by
Cichlidogyrus sclerosus, according to Azevedo et al. (2006). Corroborating these
results, in this study, even with high incidence of mild hyperplasia (100%) observed in
the gills of juveniles infested by Monogenoidea, there was a moderate pathogenicity as
result of L. uruguayense parasitosis in the mullets. However, these parasites attach to
the gills by the haptor and feed on skin cells and blood (Buchmann and Lindenstrom
2002), and may until to cause immunosuppression (Chaves et al. 2006). Thus, it is
possible to suggest that alterations caused in the gills of juvenile mullets may be due
to moderate pathogenicity of the L. uruguayense by mullets. This would preserve the
host—parasite relationship. According to Buchmann and Lindenstrom (2002), some
mechanisms are responsible for the success of this relationship, such as the presence
of parasite receptors that recognise the adequate host, the infestation site and the
host’s innate immune system that preserves the specific parasite.

On the other hand, the L. uruguayense infestation, in our study, can be associated
to severe damage observed in the gills of juvenile mullets. However, a low incidence
of severe hyperplasia and necrosis of the respiratory epithelium were observed in
20% of the hosts. These could be specimens not favored by selection processes, as
suggested by Little and Ebert (2004). Moreover, these data confirm the hypothesis of
Thatcher (1991), which supports that the parasites can cause severe injuries in the
host, and only in some cases this is detected in nature, because these debilitated
fish are preyed upon quickly. Other authors also reported severe changes caused by
Monogenoidea in other fish, such as fusion of the secondary lamellae (Kristmundsson
et al. 2006), atrophy of the respiratory epithelium, haemorrhage (Dezfuli et al. 2007),
and epithelial necrosis (Arafa et al. 2009), suggesting that L. uruguayense also might
cause or induce severe damage in debilitated juvenile mullets, captured by trawl net in
the estuary.

In Brazil, the mullet M. liza has high demand for fishermen and local consumers
(Godinho 2004). Pilot tests for breading of this fish have been successfully carried
out in state of Santa Catarina, evidencing their productive potential to Brazilian
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aquaculture (Carvalho et al. 2015). In this line, in our study, even the rearing system
containing acceptable water quality parameters for marine fish, the mullets infested by
L. uruguayense exhibited telangectasia (40%), moderate hyperplasia and respiratory
epithelium detachment (30%), and severe hyperplasia and necrosis (20%). These
results show the possibility of aggravation of these histological changes in cases of
water quality fall, in which fish become more susceptible to parasitic infestations in fish
farms.

Monogenoidea proliferate rapidly in breeding systems, and attacks the host by the
haptor’s abrasive activity. Therefore, the maintenance of water quality and the prophylaxis
of the medium are fundamental factors to avoid the damage to the fish (Kristmundsson
et al. 2006, Hutson et al. 2007, Jorgensen et al. 2009). A better understanding of the
host—parasite relationship as well as the parasite species, intensity of infestation and
histological damage to the host may contribute to the improvement of prophylactic
techniques in the management of mullets in rearing systems. The preventive techniques
for parasite control are aimed at interrupting or preventing development of the parasite
life cycle. Thus, it is possible to reduce the intensity of parasitic infestation, increasing
the possibility of success in breeding systems.

Here, we determined the method of parasitism in juvenile mullets and the damage
observed in the gills of the host. However, by the high prevalence of mild alterations
observed in the gills of mullets, it is possible to accept that L. uruguayense is moderately
pathogenic to M. liza, even during high prevalence and intensity of infestation, as a result
of its specificity. Further studies should investigate whether the high Monogenoidea
infestation can cause mortality in other life stages, such as adults and breeding mullets,
and whether the presence of these parasites may increase histological changes in the
host.

Note from authors: Allinformation in this E-book chapter belong to article “Moderate
pathogenic effect of Ligophorus uruguayense (Monogenoidea, Ancyrocephalidae) in
juvenile mullet Mugil liza (Actinopterygii, Mugilidae) from Brazil” published in Anais da
Academia Brasileira de Ciéncias, 89: 2997-3003, 2017.
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