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RESUMO

A presenca de parasitos no pescado tem sido motivo de preocupacdo para
pesquisadores do mundo inteiro, devido aos enormes prejuizos econémicos para a
industria pesqueira. A ordem Trypanorhyncha é composta por uma diversidade de
espécies, todos parasitos de peixes e invertebrados marinhos. Na inspecdo de
pescado, os cestbides Trypanorhyncha, mesmo ndo possuindo potencial zoonético,
adquirem importancia higiénico-sanitaria pelo aspecto repugnante. Embora
pesquisas recentes indiquem que este grupo de cestdides pode causar alergias em
humanos, devido as respostas humorais, obtidas “in vitro”, em camundongos. De
fevereiro de 2007 a julho de 2010 foram coletados 27 espécimes de Paralichthys
patagonicus e de setembro a dezembro de 2010, 30 espécimes de Xystreurys rasile,
adquiridos em mercados de pescado nos municipios de pescado de Cabo Frio e Rio
de Janeiro, Estado do Rio de Janeiro, Brasil. Os peixes foram medidos,
necropsiados, filetados e tiveram seus 0rgdos investigados. Em P. patagonicus, 19
(70,3%) estavam parasitados por metacestdides de Trypanorhyncha pertencentes as
espécies: Nybelinia erythraea, N. lingualis, Heteronybelinia nipponica, Pterobothrium
crassicolle, Grillotia carvajalregorum e Callitetrahynchus gracilis. Em X. rasile, 17
(56,6%) estavam parasitados por metacestoides: N. erythraea, N. lingualis, H.
nipponica e G. carvajalregorum. Foram apresentadas a prevaléncia, intensidade,
intensidade meédia, abundancia, abundancia média, amplitude de variagdo da
intensidade de infeccdo e os sitios de infeccdo de cada uma das espécies de
parasitos. Este é o primeiro registro de cestoides Trypanorhyncha parasitando
espécimes de P. patagonicus e X. rasile, apresentando consideracbes sobre o
potencial zoonotico desses cestoides.

Palavras-chave: Cestoides Trypanorhyncha. Paralichthys patagonicus. Xystreurys
rasile. Importancia higiénico-sanitaria. Regido Neotropical. Brasil.



ABSTRACT

The presence of parasites in fish has been the cause of researchers worry in
the world, due to the huge economic looses in the fisherie industry. The order
Trypanorhyncha consists of a diversity of parasite species, all in marine fish and
invertebrates. In the fish inspection, cestode trypanorhynchs, acquire hygienic-
sanitary importance due to its repugnant appearence. Although recent researches
indicate that this group of cestodes can cause allergies in humans, due to the
humoral responses, obtained "in vitro" in mice. From February 2007 to July 2010
were collected 27 specimens of Paralichthys patagonicus, and from September to
December 2010, 30 specimens of Xystreurys rasile, purchased at fish markets in the
municipalities of Cabo Frio and Rio de Janeiro, State of Rio de Janeiro, Brazil. The
fish were measured, necropsied, filleted and their organs investigated. In P.
patagonicus, 19 (70.3%) were parasitized by Trypanorhyncha metacestodes species:
Nybelinia erythraea, N. lingualis, Heteronybelinia Nipponica, Pterobothrium
crassicolle, Grillotia carvajalregorum and Callitetrahynchus gracilis. In X. rasile, 17
(56.6%) were parasitized by metacestodes: N. erythraea, N. lingualis, H. nipponica
and G. carvajalregorum. Were presented prevalence, intensity, mean intensity,
abundance, mean abundance, range of infection and the sites of infection of each
parasite species. This is the first record of trypanorhynch cestodes parasitizing P.
patagonicus and X. rasile, and presenting considerations about zoonotic potential of
these cestodes.

Keywords: Trypanorhynch cestodes. Paralichthys patagonicus. Xystreurys rasile.
Hygienic-sanitary importance. Neotropical region. Brazil.
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Fig. 1 Paralichthys patagonicus, f. 27

Fig. 2 Xystreurys rasile, f. 27

Fig. 3 Nybelinia erythraea de P. patagonicus (a-e). a. Escllex; b. Armadura
tentacular basal, metabasal e apical; c. Ganchos da regido basal, fileira 1-6;

d. Ganchos da regido metabasal; e. Ganchos da regido basal, f. 31

Fig. 4 Nybelinia erythraea de P. patagonicus (a-c) e de X. rasile (d). a. Escolex; b.
Ganchos da armadura tentacular basal, metabasal e apical; c. Anel muscular
ao redor da parte basal da bainha do tentaculo, indicada pelas setas; d.
Escélex, f. 32

Fig. 5 Nybelinia lingualis de X. rasile (a-b). a. Escolex; b. Vista anterior do escolex,
mostrando o0s tentaculos com armadura tentacular homeacanta e

homeomorfa, regides basal e inicio da metabasal, f. 36

Fig. 6 Heteronybelinia nipponica de X. rasile (a-b). a. Escolex; b. Detalhe do

tentaculo com ganchos digitiformes, na regido basal, f. 38

Fig. 7 Pterobothrium crassicole de P. patagonicus (a-d). a. Escélex; b. Pars botrialis
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basal com macroganchos na face interna e banda de microganchos na face
externa, f. 40

Fig. 8 Grillotia carvajalregorum de X. rasile (a-c). a. Escélex; b. Vista anterior do
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Fig. 9 Callitetrarhynchus gracilis de P. patagonicus (a-b). a. Escoélex; b. Tentaculos
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1 INTRODUCAO

Atualmente a presengca de parasitos no pescado tem sido motivo de
preocupacdo para pesquisadores do mundo inteiro, devido aos enormes prejuizos
econdbmicos para a industria pesqueira, principalmente pelas espécies zoondticas
gue conferem risco para a saude publica e ndo em menor importancia por aquelas
que apresentam aspecto repugnante ao consumidor.

As espécies de linguado Paralichthys patagonicus Jordan, 1889 e Xystreurys
rasile (Jordan, 1891) pertencem a familia Paralichthyidae. Esses peixes séo
registrados no Atlantico Sul ocidental, desde Cabo Frio, Estado do Rio de Janeiro
Brasil até a Patagbnia, Argentina. Os linguados sdo demersais e sdo comumente
encontrados em profundidades que variam de cinco a duzentos metros de
profundidade (FIGUEIREDO; MENEZES, 2000). Essas espécies constituem uma
apreciada categoria de pescado e apresentam elevado valor comercial,
principalmente no mercado internacional (BERNARDES et al., 2005). Na América do
Sul j& foram realizados estudos sobre outros grupos de helmintos parasitando
linguados, onde Felizardo et al. (2009, 2010, 2011) registraram 0s nematodides
Anisakidae em Paralichthys isosceles Jordan, 1890, os cestoides Diphyllobothriidea,
Trypanorhyncha e Tetraphyllidea em P. isosceles e trematddeos Didymozoidae em
P. isosceles e P. patagonicus respectivamente. Porém ndo ha nenhum registro
sobre a fauna parasitaria de X. rasile. Este estudo vem dar continuidade aos estudos
dos helmintos parasitos dos linguados que ocorrem no Brasil.

A ordem Trypanorhyncha é composta por uma diversidade de espécies, todos
parasitos de peixes e invertebrados marinhos. No ciclo de vida desses cestoides, 0s
adultos habitam o intestino de elasmobranquios, hospedeiros definitivos, e as larvas

sdo encontradas na cavidade celoméatica e na musculatura de peixes teledsteos,
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crustaceos e moluscos cefalopodes, segundos hospedeiros intermediarios (AGUSTI
et al.,, 2005; AZNAR et al., 2007; CAMPBELL; BEVERIDGE, 1994; KNOFF et al.,
2002; SCHOLZ et al., 1998; STUNKARD, 1977). No entanto, tém sido relatadas
infeccbes acidentais em humanos por larvas de Trypanorhyncha devido a ingestao
da carne do pescado cru (RODERO; CUELLAR, 1999; VASQUEZ-LOPEZ et al.,
2001a, 2002; GOMEZ-MORALES et al., 2008).

De acordo com Dollfus (1942), os cistos de Trypanorhyncha n&o sao
transmissiveis aos vertebrados homeotérmicos e o reencapsulamento das pos-
larvas ndo ocorre em animais de sangue quente. Porém, segundo Deardoff et al.
(1984) a localizacao das larvas de Trypanorhyncha na musculatura dos peixes pode
produzir toxinas e consequentemente afetar a saude do consumidor. Os cestoides
da ordem Trypanorhyncha, adquirem importancia pelo aspecto repugnante que
transferem ao consumidor, sendo o0s peixes descartados na industria de
beneficiamento ou nos servicos de inspecdo, causando prejuizos econémicos.
Pesquisas recentes informam que estes cestdides também podem ocasionar
reacbes alérgicas em humanos (GOMEZ-MORALES et al., 2008; RODERO;
CUELLAR, 1999; VASQUEZ-LOPEZ et al., 2001a, 2002).

Na inspecdo de pescado, os cestdides Trypanorhyncha, mesmo néo
possuindo potencial zoonoético, adquirem importancia higiénico-sanitaria pelo
aspecto repugnante quando os peixes teledsteos apresentam infeccdo macica por
estes parasitos na musculatura, peritbnio, mesentério e figado, podendo ter sua
comercializagdo impedida pela fiscalizagdo sanitéria ou rejeitados pelo consumidor
(AMATO et al., 1990; DIAS et al., 2009, 2010, 2011; DOLLFUS, 1942; FELIZARDO
et al., 2010; OLIVEIRA et al., 2009; PEREIRA JR., 1993; PORTO et al., 2009; SAO
CLEMENTE et al., 1995, 1997, 2004, 2007). H4 também estudos recentes indicando
a possivel acdo alergénica de cestbéides Trypanorhyncha em humanos (RODERO;
CUELLAR, 1999; VAZQUEZ-LOPEZ et al., 20014, b, 2002).

Com o objetivo de elucidar a biologia destes cestoides, que parasitam
diversas espécies de peixes do litoral brasileiro, varios trabalhos foram publicados
sobre taxonomia, ecologia parasitaria e enfoque higiénico-sanitario (ALVES;
LUQUE, 2006; AMATO et al., 1990; CORDEIRO; LUQUE, 2004; DIAS et al., 2009,
2010; FELIZARDO et al.,, 2010; FERREIRA et al., 2006; LUQUE et al., 2008;
OLIVEIRA et al., 2009; PALM, 1997; PEREIRA JR, 1993; PEREIRA JR.; BOEGER,
2005; PINTO et al., 2006; PORTO et al., 2009; SAO CLEMENTE, 1986a, b; SAO
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CLEMENTE et al., 1991, 1993, 1995, 1997, 2001, 2004, 2007; SILVA; SAO
CLEMENTE, 2001). Recentemente, estudos sobre a comunidade ecolégica de
metazoarios parasitos de peixes teledsteos capturados na costa brasileira
detectaram a presenca de larvas de Trypanorhyncha (ALVES; LUQUE, 2001,
LUQUE; ALVES, 2001; LUQUE; CHAVES, 1999; SILVA et al., 2000a, b).

Com relacdo a esses hospedeiros, P. patagonicus e X. rasile, apesar de suas
importancias econdmicas, ndo existem estudos relacionados a determinacdo de
cestoides Trypanorhyncha, incluindo aqueles que possam afetar a salde da
populacdo ou causar prejuizos econdmicos, por isto justifica-se no presente estudo o
objetivo da determinagéo taxondmica dos cestoides Trypanorhyncha que parasitam
P. patagonicus e X. rasile, seus respectivos indices parasitarios e os sitios de

infeccéo.



2 OBJETIVOS

2.1 OBJETIVO GERAL

Determinar taxonomicamente o0s cestoides da ordem Trypanorhyncha de
importancia em higiene que parasitam Paralichthys patagonicus e Xystreurys rasile

gue ocorrem na regido Neotropical, Brasil e que sao importantes em salde coletiva.

2.2 OBJETIVOS ESPECIFICOS

Registrar a presenca e determinar as espécies com potencial zoonotico,
importantes em salde coletiva e que possam ser transmitidas ao homem via
ingestao da carne do peixe;

Determinar os indices parasitarios de prevaléncia, intensidade, intensidade
meédia, abundancia, abundancia média e amplitude de variacdo da intensidade de
infecc@o dos cestbides Trypanorhyncha encontrados em P. patagonicus e X. rasile;

Informar aos Servicos de Inspecdo Sanitéaria, que além do controle fisico-
guimico e microbiolégico, € necessario 0 controle parasitario do pescado
comercializado, devido o encontro de espécies com aspecto repugnante,
principalmente com cargas parasitarias elevadas (infeccdo macica) e além disto,

salientar que algumas espécies podem possuir potencial alergénico a humanos.



3 REVISAO DE LITERATURA

3.1 HOSPEDEIROS

3.1.1 Paralichthys patagonicus Jordan, 1889

Ordem: Pleuronectiformes

Familia: Paralichthyidae

Género: Paralichthys Girard, 1858

Esta espécie se diferencia das outras do género, principalmente, por
apresentar dois ocelos no corpo, um sobre a inicio da parte reta da linha lateral e
outro sobre a regido mais anterior do ultimo terco da parte reta da linha lateral
(FIGUEIREDO; MENEZES, 2000). Os linguados da espécie P. patagonicus
distribuem-se desde Cabo Frio, Estado do Rio de Janeiro, Brasil até a Patagonia,
Argentina. A espécie apresenta um periodo reprodutivo prolongado com desova
entre a primavera e o final do verdo com maior intensidade no més de novembro
(ARAUJO; HAIMOVICI, 2000; MACCHI; DIAZ DE ASTARLOA, 1994). No sul do
Brasil, o comprimento médio de primeira maturacdo sexual foi estimado em 33 cm
para as fémeas e 31 cm para os machos (ARAUJO; HAIMOVICI, 2000). Como todas
as espécies do género, € um predador voraz que se alimenta de peixes, e também
de cefalépodes e crustaceos (ARAUJO; HAIMOVICI, 2000).

Paralichthys patagonicus constitui uma importante espécie de peixe de aguas
sul-americanas, sendo o paralictiideo economicamente mais importante, devido a
abundéncia e o tamanho que atinge, em comparagdo com outros peixes planos
(DIAZ DE ASTARLOA, 1994).
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Esta espécie esta incluida na chamada pesca fina por causa da alta qualidade
da carne do pescado e seu alto preco no mercado (MASSA et al., 2005).

3.1.2 Xystreurys rasile (Jordan, 1891)

Ordem: Pleuronectiformes

Familia: Paralichthyidae

Género: Xystreurys Jordan & Gilbert 1880

Esta espécie se distingue das outras por apresentar cor castanho claro ou
mais clara ou mais escura, com numerosa manchas escuras de tamanho variavel
gue tendem a formar ocelos presentes ao longo das nadadeiras dorsal e anal e em
uma fileira longitudinal acima e abaixo da linha lateral; sobre a linha lateral ha dois
grandes ocelos escuros, elipticos, um na juncédo das partes curva e reta e outro
sobre o inicio do terco posterior da parte reta; sdo considerados de porte médio,
alcancando 40 cm de comprimento. Ocorrem desde o norte do Estado do Rio de
Janeiro, até a Patagonia (FIGUEIREDO; MENEZES, 2000).

Esses linguados se reproduzem na primavera - verao (outubro a fevereiro)
com maior intensidade no més de novembro. O tamanho médio da primeira
maturacdo sexual é calculado de 20 cm nos machos e 21 cm nas fémeas, com 1 e 2
anos de idade, respectivamente. E uma espécie de crescimento rapido. A idade
maéaxima registrada é de oito anos para ambos os sexos, mas as médias de tamanho
por idade que as fémeas alcangcam é maior que a dos machos (DIAZ DE ASTARLOA
et al., 1997).

Os linguados desta espécie fazem parte da chamada pesca fina porque sao
um produto de alta qualidade e as capturas sao relativamente pequenas (cerca de
8.000 toneladas em 1997), quando comparada a outros recursos demersais, como a
pescada (650.000 toneladas em 1997) (FABRE et al., 2001).

3.2 BREVE HISTORICO DA ORDEM TRYPANORHYNCHA

Os parasitos da ordem Trypanorhyncha podem ser considerados muito pouco
estudados quando comparados com outros grupos de helmintos. O conhecimento
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obtido sobre estes helmintos apresenta, ainda hoje, muitas lacunas em relacdo as
respectivas biologias e, principalmente, as interacbes com os seus hospedeiros.

Na grande maioria dos trabalhos sobre estes parasitos, 0s peixes teledsteos
marinhos sdo os hospedeiros intermediarios mais citados. Ocasionalmente, outros
grupos zooldgicos podem abrigar as formas larvais como, peixes de agua doce
(REGO; DIAS, 1976), moluscos cefalopodes (ADAM, 1938; DAILEY, 1969),
gastropodes e pelecipodes (CAKE JR., 1976), crustaceos (ALDRICH, 1965;
FEIGENBAUM; CARENUCCIO, 1976; MUDRY; DAILEY, 1971; REGO, 1982;
SPARKS; MACKIN, 1957; YAMAGUTI, 1934), répteis (DOLLFUS, 1957; REGO,
1981), e mesmo em poliquetos (MARGOLIS, 1971) e cnidarios (MENDES, 1944).

As primeiras publicacbes sobre estes parasitos datam de 1797, de autoria de
Bosc, e de 1808, de Rudolphi, segundo Pereira Jr. (1993). As contribuicbes
pioneiras de Rudolphi (1819) e Diesing (1850, 1855 e 1856), foram baseadas em
estudos efetuados em peixes capturados no litoral brasileiro. Nos Estados Unidos,
0s primeiros registros foram feitos por Linton, no final do século XIX (1887 e 1897), e
no inicio do século XX (1904, 1910, 1912). Nesta mesma época, estudos
semelhantes eram levados a cabo, podendo ser citados, entre outros, 0s escritos por
Parona (1900) e Wolffigel (1916), na América do Sul, e Beauchamp (1905) e Pintner
(1909), na Europa.

No Brasil, em 1934, Faria e Silva registraram o encontro destes helmintos em
21 espécies de peixes teledsteos e elasmobranquios desembarcados no antigo
Entreposto Federal de Pesca do Rio de Janeiro (CIBRAZEN), mas, denominando-
0s, genericamente, de Tetrarhynchus sp. Este trabalho se revelou uma importante
contribuicdo aos servicos de inspecdo sanitaria do pescado, por listar muitas
espécies de peixes de frequente comercializacdo no municipio do Rio de Janeiro. No
municipio de Rio Grande, Rio Grande do Sul, em outro trabalho sob o ponto de vista
sanitario, Santos e Zogbi (1971) reportaram a presenca de Tetrarhynchus fragilis na
musculatura de seis, de dez espécies de teledGsteos avaliadas. Destas seis, quatro
eram de peixes da familia Sciaenidae, que tinham os exemplares mais infectados.

O aspecto higiénico-sanitario da parasitose passou a ganhar maior
importancia a partir da década de 1980, com os trabalhos de Sdo Clemente (1986a,
b, 1987) em Micropogonias furnieri Linnaeus, 1766, registrando o encontro de larvas

de Trypanorhyncha em 38% de 1000 exemplares examinados. Logo se seguiram
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contribuicdes de Amato et al. (1990) em Katsuwonus pelamis (Linnaeus, 1758); de
Sdo Clemente et al. (1991, 1995, 1997) em Netuma barba (Lacepéde, 1803),
Balistes vetula Linnaeus, 1758 e Pomatomus saltator Linnaeus, 1766,
respectivamente; e de Silva e S&o Clemente (2001) em Coryphaena hippurus
Linnaeus, 1758 e Lutjanus synagris (Linnaeus, 1758), todos capturados ao longo do
litoral do Estado do Rio de Janeiro.

Corroborando com a extrema importancia destes cestbides para a Inspecao
do Pescado, em muitas espécies de peixes teledsteos € comum serem observadas
altas taxas de infeccdo em nivel muscular. Kahl (1937) assinalou a infec¢do por
larvas destes cestdides em Sebastes marinus Kroyer, 1844 da costa da Noruega,
em gue os blastocistos eram vistos nesta localizacédo freqientemente. Da mesma
forma, em teledsteos do pacifico, Dailey (1969) cita o encontro de plerocercos de
Trypanorhyncha em 60% dos exemplares de Scomber japonicus Houttuyn, 1782
examinados, e de 72% em Trachurus symmetricus (Ayres, 1855). Nesta ultima
espécie, mais de 50% dos peixes pesquisados mostravam cistos na musculatura da
parede abdominal. Brooks e Brothers (1974) relatam niveis de infec¢do entre 20 e
29% em espécies de peixes da familia Gobiidae. Jensen et al. (1982) verificaram a
presenca de larvas na quase totalidade dos exemplares de Sebastes paucispinis
Ayres, 1854 estudados. No Golfo do México, Hildreth e Lumsden (1985) observaram
uma prevaléncia de 90% na musculatura de Arius felis (Linnaeus, 1766). Em peixes
do litoral do Rio de Janeiro. Sdo Clemente (1986b) encontrou larvas de
Trypanorhyncha na musculatura de 0,9% das corvinas M. furnieri examinadas.

No Brasil, os cestoides foram registrados por alguns autores. Santos e Zogbi
(1971) verificaram que 15% das amostras de filés obtidos de peixes teledsteos
pesquisados na cidade de Rio Grande, Estado do Rio Grande do Sul, encontravam-
se parasitados com larvas de Trypanorhyncha. Amato et al. (1990) realizaram
estudos sobre a presenca de Tentacularia coryphaenae Bosc, 1802 na musculatura
de bonito, K. pelamis. Sdo Clemente et al. (1995) detectaram a presenca de
plerocercos de Trypanorhyncha na musculatura e serosa da cavidade abdominal de
B. vetula comercializado no Estado Rio de Janeiro.

Estudos sobre a presenca de cestoides Trypanorhyncha no Estado do Rio de
Janeiro foram feitos recentemente em diversos hospedeiros: M. furnieri (ALVES;
LUQUE, 2000), C. hippurus e L. synagris (SILVA; SAO CLEMENTE, 2001). Alves et

al. (2002a) registraram a presenca de Trypanorhyncha no mesentério de Genypterus
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brasiliensis Regan, 1903, sem entretanto, identificarem as espécies que, também,
nao foram encontradas na musculatura. Sdo Clemente et al. (2004) relataram a
presenca de larvas em Hepatoxylon trichiuri (Holten, 1802) Bosc, 1811 e
Callitetrarhynchus gracilis (Rudolphi, 1819) Pintner, 1931, parasitando o congro-
rosa, G. brasiliensis, na musculatura. Sdo Clemente et al. (2007) registraram em
Lophius gastrophysus Miranda-Ribeiro, 1915 metacestéides de Trypanorhyncha na
musculatura abdominal e na musculatura de importancia comercial (dorso-lateral),
onde também foram encontradas as espécies T. coryphaenae, Nybelinia sp. no
mesentério e na cavidade celomética, Mixonybelinia sp. na musculatura abdominal e
Progrillotia dollfusi [ = Grillotia carvajalregorum (Carvajal & Rego, 1983) Menoret &
Ivanov, 2009] na cavidade celomatica. Dias et al. (2009) registraram plerocercos
pertencentes a espécie C. gracilis e C. speciosus (Linton, 1827) em espécimes de
pero4, B. capriscus. Oliveira et al. (2009) registraram plerocercos de
Poecilancistrium caryophyllum (Diesing, 1850) na musculatura e serosa abdominal
de Macrodon ancylodon (Bloch & Schneider, 1801). Porto et al. (2009) registraram
no mesentério de Micropogonias furnieri plerocercos de Pterobothrium crassicolle
Diesing, 1850. Dias et al. (2010) fizeram o primeiro registro de Floriceps saccatus
Cuvier, 1817 e C. speciosus parasitando o figado e mesentério de Aluterus
monoceros (Linnaeus, 1758). Felizardo et al. (2010) registraram parasitando
Paralichthys isosceles, as espécies G. carvajalregorum no estbmago, intestino,
figado, ovario, mesentério, cavidade abdominal, musculatura abdominal e dorsal; N.
lingualis (Cuvier, 1817) Dollfus, 1929 no estbmago, mucosa do estémago, intestino,
mesentério, serosa do bago e na musculatura dorsal; Heteronybelinia nipponica
(Yamaguti, 1952) Palm, 1999 no intestino, serosa do rim, cavidade abdominal e
musculatura abdominal; Otobothrium sp. no estdmago, intestino, figado, mesentério
e cavidade abdominal, C. gracilis e Pterobothrium heteracanthum (Diesing, 1850) na
musculatura abdominal, e P. crassicolle na serosa do estbmago.

Em outros paises, a presenga destes cestoides comprometendo a higiene do
pescado foi registrada por diferentes autores. Dollfus (1942, 1960) destaca a
importancia em relacdo ao aspecto repugnante ao consumidor. Bertullo (1965)
observou plerocercos de cestoides denominados Tetrarhynchus fragilis na
musculatura de corvinas, Microponias opercularis (Quoy & Gaimard, 1825) e,
utilizando negatoscopio, localizou por transparéncia os parasitos. O mesmo tipo de

dispositivo foi utilizado na inspecdo de filés por outros autores (PALM;
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OVERSTREET, 1997; SANTOS; ZOGBI, 1971). Nos Estados Unidos, Overstreet
(1977) e Deardorff et al. (1984) chamaram atencdo para a presenca de formas
larvares de Trypanorhyncha, em peixes de interesse comercial. Na Alemanha, Palm
et al. (1993) fizeram o primeiro registro de Otobothrium penetrans Linton, 1907 na
musculatura de varias espécies de peixes belonideos provenientes do Oceano
Pacifico. Palm e Overstreet (1997) destacam a presenca de larvas de Otobothrium
cysticum (Mayer, 1842) na musculatura do teledsteo Peprilus triacanthus (Peck,
1804).

No que se refere aos cestoides Trypanorhyncha, também s&do necessarios
estudos taxondmicos destes parasitos em sua fase adulta (KNOFF et al., 2002),
para que suas determinacdes especificas sejam melhor avaliadas. Recentemente
estudos tém sido realizados no litoral brasileiro com este proposito (GOMES et al.,
2005; KNOFF et al., 2004a, b; PINTO et al., 2006).

3.2.1 Cestoides Trypanorhyncha em linguados

A ocorréncia de parasitos da ordem Trypanorhyncha em linguados tém sido
relatada em outros paises. Nos Estados Unidos foi registrada por Olson (1978) em
Parophrys vetulus Girard, 1854. No Canad& Arthur e Albert (1994) registraram
Grillotia erinaceus (van Beneden, 1858) em Reinhardtius hippoglossoides (Walbaum,
1792). No Chile, Riffo (1991) e Gonzalez et al. (2001) registraram Nybelinia sp. em
Hippoglossina macrops Steindachner, 1876, e Oliva et al. (1996) reportaram
Nybelinia surmenicola Okada, 1929 em Paralichthys adspersus (Steindachner,
1867).

No Brasil trabalhos relacionados a fauna parasitaria de Paralichthys foram
feitos por Robaldo et al. (2002) relatando a ovoposi¢ao e desenvolvimento inicial de
Caligus sp. parasita de P. orbignyanus (Valenciennes, 1837) em condi¢cdes de
laboratorio. Recentemente, vem sendo estudados os helmintos parasitos de P.
isosceles (anisaquideos, Trypanorhyncha) por Felizardo et al. (2009, 2010). Sobre a
espécie P. patagonicus, inexistem estudos relacionados a identificacdo de cestoides
Trypanorhyncha, sendo recentemente estudado, parte de seus helmintos, os
trematddeos digenéticos didymozoideos (FELIZARDO et al., 2010).
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Na inspecdo de pescado, os cestbides da ordem Trypanorhyncha, mesmo
ndo possuindo potencial zoondtico, adquirem importancia pelo seu aspecto
repugnante que apresentam ao consumidor e, conseqlentemente, tém sua

comercializacdo impedida pela fiscalizacéo sanitaria.



4 MATERIAL E METODOS

4.1 COLETA E DETERMINACAO DOS HOSPEDEIROS

De fevereiro de 2007 a julho de 2010, foram adquiridos 27 espécimes de P.
patagonicus (2 machos e 25 fémeas) medindo 28,5-59 cm (40,8 cm) de
comprimento e pesando 280-2530 g (820,4 g) (Figura 1) ,e de setembro a dezembro
de 2010, foram adquiridos 30 espécimes de X. rasile (8 machos , 18 fémeas e 4 ndo
definidos), com 11,5-31 cm (24,3 cm) de comprimento e com 20-240 g (158,5 Q)
(Figura 2). Os peixes foram adquiridos em mercados de pescados nos municipios de
Cabo Frio e Rio de Janeiro, Estado do Rio de Janeiro, Brasil. Os peixes foram
provenientes de coletas de arrastao realizadas entre as latitudes de 21° e 23°S e as
longitudes 41° e 45°0. Os hospedeiros foram colocados de forma unitéria em sacos
plasticos e posteriormente acondicionados em caixas isotérmicas, contendo gelo,
para assegurar boas condi¢gdes para a coleta dos parasitos e protegé-los durante o
transporte ao Laboratorio de Helmintos Parasitos de Vertebrados, Instituto Oswaldo
Cruz, Fundacdo Oswaldo Cruz, Rio de Janeiro. As amostras totalizaram 57
espécimes, cuja determinacdo realizou-se através da consulta da chave para
identificacdo de peixes marinhos do sudeste brasileiro proposta por Figueiredo e
Menezes (2000) e Nakamura et al. (1986).


http://www.fishbase.org/references/FBRefSummary.php?ID=27363

27

Figura 1. Paralichthys patagonicus. Barra = 8 cm.

Figura 2. Xystreurys rasile. Barra = 6 cm.
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4.2 COLETA E PROCESSAMENTO DOS PARASITOS

Foram examinados todos os 6rgéos e cavidades de cada hospedeiro, afim de
encontrar metazoarios parasitos. As cavidades oral e opercular, as branquias, as
narinas e as nadadeiras foram examinadas com propdsito de coleta de
ectoparasitos. Raspados da superficie do corpo também foram realizados e
observados em lupa e estereoscopio. Utilizou-se peneiras de 10 cm de diametro e
154 um de abertura (tela) para a coleta dos parasitos.

Os hospedeiros foram posteriormente dissecados pela regido ventral,
possibilitando o acesso as visceras. O sistema digestério e o sistema urogenital
foram extraidos e os 6rgaos isolados em placas de Petri com solucéo fisiologia de
NaCl a 0,65%, onde foram dissecados e passados na peneira em agua corrente,
mantendo o mesmo procedimento para 6rgdos de outros sistemas, em seguida
transferidos para placas de Petri contendo solucao fisiologica de NaCl a 0,65% e
observados através de estereomicroscopio. Os filés foram obtidos da musculatura,
através de uma incisdo proxima aos opérculos até a nadadeira caudal e
inspecionados utilizando negatoscoépio. Os cestoides coletados foram colocados em
placas de Petri contendo solucéo fisiologica de NaCl a 0,65% para permitir a correta
identificagdo e quando necessario rompidos os blastocistos. Em seguida foram
transferidos para agua destilada sob refrigerador, para permitir o relaxamento dos
escolices e extroversao dos tentaculos. Os cestoides foram fixados em AFA, corados
com carmim de Langeron, desidratados pela série alcoolica crescente, clarificados
em creosoto de faia e montados entre lamina e laminula com balsamo do Canadéa ou

mantidos em etanol 70° GL, de acordo com Amato et al. (1991).

4.3 IDENTIFICACAO DOS HELMINTOS

A classificacdo dos cestoides Trypanorhyncha foi baseada no trabalho de
Campbell e Beveridge (1994) e para a determinacdo especifica utilizou-se Dollfus
(1942, 1960), Carvajal e Rego (1983, 1985), Campbell e Beveridge (1996), Palm
(1997, 1999, 2004) e Palm e Walter (2000). A terminologia das larvas foi empregada
de acordo com Chervy (2002). As medidas foram obtidas de espécimes nao

comprimidos, em um microscopio de campo claro Olympus BX 41 e estdo indicadas
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em milimetros (mm), exceto quando indicado de outra forma. As médias das
variagcbes das medidas foram indicadas entre parénteses. Nas descricoes,
abreviacdes foram usadas para: comprimento do escélex (ce), largura do escoélex ao
nivel dos bulbos (le), pars botrialis (pbo), pars vaginalis (pv), pars bulbosa (pb),
comprimento dos bulbos (cb), largura dos bulbos (Ib), propor¢cao da pbo/pv/pb (pe),
pars pos-bulbosa (ppb), vellum (v), apéndice (app), comprimento do tentaculo (ct),
largura do tentaculo (It), comprimento da bainha do tentaculo (cbt), largura da bainha
do tentaculo (Ibt). Descri¢cdes, medidas e desenhos estdo restritos aos espécimes de
Nybelinia erythraea Dollfus, 1960 visando adicionar dados a sua identificacdo. Para
as demais espécies foram descritas as suas principais caracteristicas. Os desenhos
foram feitos utilizando um tubo de desenho acoplado a um microscépio Olympus BX
41. Para as fotomicrografias foi utilizado um microscopio éptico Zeiss Axiophot com

Sistema de Contraste Interferencial de Normaski (DIC).

4.4 DEPOSITO DOS HELMINTOS COLETADOS

Os espécimes representativos dos parasitos foram depositados na Colecéo
Helmintologica do Instituto Oswaldo Cruz (CHIOC), FIOCRUZ, Rio de Janeiro, RJ,

Brasil.

4.5 INDICES PARASITARIOS

O calculo dos indices parasitarios de prevaléncia, intensidade, intensidade
média, abundancia, abundancia média de infecgcdo de cada cestéide encontrado,
foram realizados com base nos conceitos de Bush et al. (1997) e ainda foram

informados sua amplitude de variacdo da intensidade de infeccéo.



5 RESULTADOS

5.1 TAXONOMIA

5.1.1 Superfamilia Homeacanthoidea Poche, 1926

5.1.1.1 Familia Tentaculariidae Poche, 1926

5.1.1.1.1 Nybelinia erythraea Dollfus, 1960 (Figuras 3 a-e e 4 a-d)

Descricdo baseada em um plerocercéide coletado de P. patagonicus e seis de
X. rasile: escélex craspedoto (incluindo o velum, sem o apéndice) com maior largura
do escllex ao nivel da porcdo dos bulbos. Pars botrialis com quatro botrios
triangulares cobrindo mais da metade do comprimento do escolex. Bulbos
individuais alongados. Tentaculos longos, extrovertidos. Bainha do tentaculo
levemente sinuosa a retilinea. Apresenta de oito a dez ganchos por fileira. Inchaco
basal presente. Anel muscular em torno da parte basal da bainha do tentaculo.
Musculo retrator originado na base dos bulbos. Armadura tentacular metabasal
homeacanta e homeomorfa, ganchos soélidos, uncinados, base com extensao
anterior pouco desenvolvida e a extensdo posterior muito desenvolvida, com forma
similar ao longo do tentaculo. Ganchos apicais uncinados conforme os da
metabasal. Ganchos basais sélidos, uncinados, base com extensédo anterior pouco
desenvolvida e a extensdo posterior muito desenvolvida, tendem a diminuir de
tamanho até a sexta fileira basal, mas a partir da metabasal os ganchos aumentam

de tamanho.
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Figura 3 (a-e). Nybelinia erythraea de P. patagonicus a. Escélex; b. Armadura
tentacular basal, metabasal e apical; c. Ganchos da regido basal, fileira 1-6; d.

Ganchos da regido metabasal; e. Ganchos da regido basal. Barra das figuras: a =
0,2 mm; b =0,05 mm; c, d, e =25 pm.
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Figura 4 (a-d). Nybelinia erythraea de P. patagonicus (a, b, c) e de X. rasile (d). a.

Escélex; b. Ganchos com armadura tentacular basal, metabasal e apical; c. Anel
muscular ao redor da parte basal da bainha do tentaculo, indicado pelas setas; d.
Escolex. Barra das figuras: a, d = 200 um; b, ¢ = 50 pm.
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Medidas do plerocercoide coletado de P. patagonicus: ce = 0,89; le = 0,45;
pbo = 0,51 x 0,45; pv = 0,39; pb = 0,36 x 0,20; cb = 0,34-0,36 (0,34); Ib = 0,09-0,10
(0,09); pe = 1,46:0,92:1; ppb = 0,16; v = 0,10; app = 0,19; cbt = 0,30-0,35 (0,32); Ibt
= 0,03-0,04 (0,03). Ganchos da armadura tentacular (comprimento x largura da
base, em um) basais: 1 (1’) 8,51-9,96 (9,92) x 10,46-10,85 (10,66), 2 (2’) 8,38-9,99
(8,99) x 9,63-10,3 (9,99), 3 (3’) 8,19-8,6 (8,39) x 9,45-10,35 (9,9), 4 (4’) 7,74-9,84
(9,19) x 8,24-11,95 (10,34), 5 (5’) 7,69-9,53 (8,75) x 10,26-11,05 (10,61), 6 (6’) 8,48-
9,8 (9,36) x 10,16-10,82 (10,58), 7 (7’) 9,68 x 11,98; metabasais: 9,2-12,8 (11) x
10,1-13,3 (11,3); apicais: 14,4-14,7 (14,5) x 13,3-14,9 (14,1).

Medidas de trés plerocercoides de um total de seis espécimes coletados em
X. rasile: ce = 0,71-1,38 (1,07); le = 0,35-0,74 (0,58); pbo = 0,37-0,56 (0,46) x 0,47-
0,79 (0,65); pv = 0,33-0,49 (0,39); pb = 0,21-0,55 (0,40) x 0,22-0,38 (0,31); cb = 0,2-
0,4 (0,33); Ib =0,07-0,11 (0,09); pe = 1,01-1,76:0,89-1,75:1; ppb = 0,02-0,07 (0,05); v
=0,11-0,27 (0,19); app = 0,12-0,33 (0,24); ct = 0,32-0,37 (0,36); It = 0,02-0,03 (0,02).
Ganchos da armadura tentacular, basais: 12,5-15 um (13,3 um) x 10 um (metabasal
nao estava extrovertida).

Comentarios: A espécie descrita no presente estudo é semelhante a
descricao original de Dollfus (1960), porque apresenta similaridade na morfologia e
morfometria do corpo; dos ganchos basais dos tentaculos, da pars botrialis, da pars
vaginalis, da pars bulbosa, e na extensédo da pbo em relacdo a pb. Em relagéo a
oncotaxia, Dollfus (1960) observou somente os ganchos da basal pois somente esta
parte estava extrovertida, enfatizando que os ganchos da primeira fileira basal eram
0S mais visiveis e que a forma deles mostrava a melhor caracteristica da espécie
(pag. 827, fig. 42). Entretanto Palm e Walter (2000) ao analisarem o material tipo
depositado no Museu Nacional de Historia Natural de Paris por Dollfus (1960),
sugerem que os ganchos da basal seriam maiores do que os da metabasal, como
apresentado em N. basimegacantha Carvajal, Campbell & Cornford, 1976 (Carvajal
et al. 1976), pois verificaram que os ganchos uncinados da basal tinham uma
tendéncia a diminuir de tamanho da primeira até a quinta fileira de ganchos e que
isto seria elucidado quando fossem feitas futuras observacoes em espécimes
coletados com tentaculos extrovertidos. Nos espécimes coletados no presente
trabalho, com tentaculos totalmente extrovertidos, foi possivel observar que o0s

ganchos da metabasal e da apical sdo maiores que os da basal.
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Considerando a chave de espécies do género Nybelinia de Palm (2004), N.
erythraea ndo entra na chave juntamente com N. basimegacantha, porque apresenta
0s ganchos da metabasal e da apical maiores que os ganchos da basal,
diferentemente do que Palm e Walter (2000) registraram para N. erythraea, assim no
presente estudo sugere-se uma mudanga na chave, com ganchos basais maiores
nos primeiros ganchos do que as outras fileiras até a 72 fileira, e com ganchos da
metabasal e apical maiores do que os da basal.

Em relacdo a presenca ou ndo de ppb, observa-se que ela esta presente,
quando observa-se o desenho da espécie na descri¢cdo original de Dollfus (1960)
(pagina 826, figura 41) vé-se claramente a presenca da ppb, e pode-se medir um
comprimento préximo a 0,18 mm. Embora Palm (2004) tenha mencionado uma ppb
ausente, a descricdo de Palm em 2004 desta espécie utilizou 0 mesmo desenho da
descricéo original de Dollfus e do material depositado no NMNH 673 HF de Dollfus
(1960). De acordo com Dollfus (1942) a ppb deve ser medida do final da pars
bulbosa até o fim do corpo incluindo o velum, se este existente, fato que é
observado no desenho da descricdo original e nos espécimes do presente trabalho,
portanto se comprova a existéncia de uma ppb.

A espécies P. patagonicus e X. rasile sdo novos registros de hospedeiro e

geografico.

5.1.1.1.2 Nybelinia lingualis (Cuvier, 1817) Dollfus, 1929 (Figura 5 a-b)

Principais caracteristicas morfologicas baseadas em 31 plerocercoides
coletados de P. patagonicus e em 40 plerocercoides coletados em X. rasile: Escolex
craspedoto, subcilindrico, relativamente curto. Quatro boétrios triangulares
emparelhados nas superficies opostas. Pars vaginalis maior que a metade do
escolex. Bulbos relativamente curtos. Tentaculos longos e finos, diminuindo de
diametro em direcdo ao topo, sem inchaco basal. Bainha do tentaculo levemente
sinuosa. Musculo retrator originado na parte basal dos bulbos. Armadura tentacular
homeacanta e homeomorfa. Os ganchos, tipo espinho de rosa, mudam de formato
em direcdo a parte apical dos tentaculos, variando de ganchos compactos e
arredondados, apresentando uma extensao posterior do prato da base na basal, a

ganchos mais finos na metabasal e apical. Os ganchos da basal sdo menores que
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os da metabasal e apical. O niumero de ganchos por meia espiral diminui em direcéo
a parte apical do tentaculo, basal 7-8, metabasal 6-7 e apical 5-6.

Comentarios: A morfologia e morfometria dos espécimes coletados esta de
acordo com a descricdo de Dollfus (1942), assim como em outras descricdes da
espécie (Sado Clemente e Gomes 1989; Palm 1999). No presente estudo observou-
se espécimes um pouco menores em relacdo ao tamanho dos escélices (0,5-1,2
mm), entretanto ndo houve diferenca morfolégica e morfométrica com a oncotaxia da
espécie. Esta variabilidade no tamanho do escdlex jA havia sido mencionado por
Dollfus (1942), que registrou o tamanho do escélex entre 1,2-3,2 mm. O presente
registro também corrobora com o trabalho de Palm (1999) que cita que N. lingualis
tem uma ampla distribuicdo geografica e baixa especificidade. Esta espécie tem sido
registrada em varios peixes teledsteos e elasmobranquios do Brasil (FELIZARDO et
al 2010; GOMES et al. 2005; KNOFF ET al. 2002; SAO CLEMENTE; GOMES,
1989).

Paralichthys patagonicus e Xystreurys rasile sdo novos registros de
hospedeiros para a espécie N. lingualis.

5.1.1.1.3 Heteronybelinia nipponica (Yamaguti, 1952) Palm, 1999 (Figura 6 a-b)

Principais caracteristicas morfolégicas baseadas em cinco plerocercoides
coletados de P. patagonicus e em 32 plerocercoides coletados em X. rasile: Escolex
craspedoto, subcilindrico com extremidade anterior mais largo que a extremidade
posterior, maior largura na regiao equatorial. Quatro boétrios longos, sobrepondo-se
sobre o apice dos bulbos. Pars vaginalis mais longa que a metade do escolex,
bainha dos tentaculos longa, irregularmente sinuosa. Bulbos mais longos que largos,
atingindo posteriormente o velum. Velum curto, mais longo que a metade dos
bulbos. Musculo retrator originado na base dos bulbos; tentaculos longos, inchacgo
basal ausente. Armadura dos tentaculos homeacanta e homeomorfa, ganchos
sélidos. Fileira basal com ganchos uncinados. As fileiras 2-6 com forma digitiforme,
maiores e mais robustos que os ganchos das outras fileiras, formando a armadura
basal. Na regido metabasal os ganchos perdem o formato digitiforme. A armadura

tentacular metabasal, superficie antibotrial, € constituida de ganchos espessos,
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Figura 5 (a-b). Nybelinia lingualis de X. rasile. a. Escélex; b. Vista anterior do

escolex, mostrando os tentadculos com armadura tentacular homeacanta e
homeomorfa, regiées basal e inicio da metabasal. Barra das figuras: a = 100 um; b =

50 um.
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fortemente recurvados e com uma base larga; na superficie botrial, a armadura
tentacular é constituida de ganchos mais delgados e fortemente curvados no topo e
com uma base encorpada, alterando suavemente o formato digitiforme.

Comentarios: Apesar dos espécimes coletados ndo apresentarem 0s
tentaculos totalmente extrovertidos, foi possivel observar a armadura tentacular com
ganchos caracteristicamente digitiformes, facilmente distinguivel da espécie
Heteronybelinia yamaguti (Dollfus 1960) Palm, 1999 por apresentar além de outras
caracteristicas, bulbos quase duas vezes menores do que a pars botrialis. Os
menores espécimes de H. nipponica observados no presente trabalho foram
coletados de P. patagonicus que muito se pareciam com 0s espécimes descritos por
Dollfus (1960), e os maiores espécimes foram coletados de X. rasile, muito
semelhantes aqueles das descricfes de S&do Clemente e Gomes (1992); Gomes et
al. (2005) e Knoff et al. (2004b). Os espécimes do presente trabalho estdo de acordo
com Palm e Walter (2000) que citam uma variabilidade morfométrica do escélex e
dos ganchos, quando consideraram H. nipponica como o0 sinénimo sénior de H.
rougetcampanae (Dollfus, 1960). Esta espécie tem sido registrada para outros
peixes teledsteos e elasmobranquios no litoral do Brasil (FELIZARDO et al. 2010;
GOMES et al. 2005; KNOFF et al. 2002, 2004b; PALM; WALTER, 2000; PEREIRA
JR., BOEGER, 2005; SAO CLEMENTE; GOMES. 1992; SAO CLEMENTE et al.
2004, 2007).

Paralichthys patagonicus e Xystreurys rasile s&o novos registros de

hospedeiros para a espécie H. nipponica.

5.1.2 Superfamilia Otobothrioidea Dollfus, 1942
5.1.2.1 Familia Pterobothriidea Pintner, 1931
5.1.2.1.1 Pterobothrium crassicolle Diesing, 1850 (Figura 7 a-d)
Principais caracteristicas morfolégicas baseadas em 20 plerocercos coletados
de P. patagonicus: Plerocerco com blastocisto. Escolex alongado, acraspédoto. Dois

botrios piriformes, em pedicelos mdéveis, em arranjo cruciforme. Pedunculus scolecis

subcilindrico mais estreito que a pars botrialis. Armadura metabasal formada de
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Figura 6 (a-b). Heteronybelinia nipponica de X. rasile. a. Escélex; b. Detalhe do

tentdculo com ganchos digitiformes, na regido basal. Barra das figuras: a = 100 um;
b =50 um.
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fileiras principais em meia-espiral alternadas de ganchos grandes, heteromorfos e
ocos; entre as fileiras de ganchos principais, pequenos ganchos intercalares na
superficie botrial e antibotrial. Armadura basal distinta e inchaco basal assimétrico
presente na face interna e externa do tentaculo, macro ganchos presente na face
interna. Ganchos da fileira 1 (1’) amplamente separados, falciformes; fileiras de
ganchos intercalares entre cada fileira de gancho principal; fileira intercalar estende-
se dentro da superficie externa margeando com a banda de ganchos ocupando a
linha mediana da superficie externa do tentaculo. Bainha do tentaculo muito sinuosa,
bulbos alongados. Pars pés-bulbosa presente.

Comentarios: A morfologia dos espécimes de P. crassicolle coletados no
presente trabalho em P. patagonicus estdo de acordo com as redescricOes feitas
para esta espécie (SAO CLEMENTE 1986a; REGO 1987; CAMPBELL;
BEVERIDGE, 1996). As larvas de P. crassicolle apresentam pouca especificidade
por hospedeiros (Porto et al. 2009), sendo registrados em siluriformes, peixes
estuarinos e marinhos no Brasil (DIAS et al. 2011; PEREIRA JR.; BOEGER, 2005;
PORTO et al, 2009; REGO 1987; SAO CLEMENTE 1986a,b, 1987; SAO
CLEMENTE et al., 1997; TAKEMOTO et al., 1996).

Paralichthys patagonicus € um novo registro de hospedeiro para a espécie P.

crassicolle.

5.1.2.2 Familia Grillotiidae Dollfus, 1969

5.1.2.2.1 Grillotia carvajalregorum (Carvajal & Rego, 1983) Menoret & lvanov, 2009
(Figura 8 a-c)

Principais caracteristicas morfolégicas baseadas em cinco plerocercos
coletados de P. patagonicus e em 63 plerocercos coletados em X. rasile: plerocerco
com blastocisto, piriforme. Escélex alongado, acraspédoto. Dois bétrios pateliformes
entalhados na margem posterior. Pars vaginalis longa, bainha dos tentaculos
sinuosa na porgao proximal dos bulbos e enovelada na porcéo distal. Bulbos finos e
alongados. Musculo retrator originado no terco posterior dos bulbos. Tentaculos
alongados, sem inchago basal. Armadura heteracanta atipica, heteromorfa, ganchos
ocos. Armadura basal apresenta cinco ganchos em volta do tentaculo, anteriores a

primeira fileira semi espiral de ganchos principais. Banda de microganchos na



Figura 7 (a-d). Pterobothrium crassicole de P. patagonicus. a. Escélex; b. Pars

botrialis com tentaculos extrovertidos com armadura metabasal com ganchos
grandes, heteromorfos e ocos; c. Armadura basal distinta e inchaco basal
assimétrico nas faces interna e externa do tentaculo; d. Detalhe do inchago basal
com macroganchos na face interna e banda de microganchos na face externa.

Barra das figuras: a = 500 um; b-c = 100 pm; d = 50 pm.
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superficie externa restrita a regido basal do tentaculo. Armadura metabasal consiste
de fileiras ascendentes de quatro ganchos grandes, comecando na face interna e
terminando na face externa. Espaco proeminente entre os ganchos 1 (1’) na
superficie interna, ganchos 3 (3’) alongados com base transversal. Fileiras de
ganchos intercalares comecam ao nivel da 62-72 fileira principal. Ganchos
intercalares de uncinados a espiniformes, em fileira Unica; 3-5 ganchos intercalares
por fileiras entre os ganchos 2 (2°) - 4 (4’), fileiras intercalares margeando com grupo
arranjados em duas fileiras imediatamente posterior ao gancho 4 (4’), resultando um
total de 4-7 pequenos ganchos, ndo formamdo banda continua de ganchos na face
externa.

Comentarios: Apesar do tentaculo ndo estar totalmente extrovertido foi
possivel observar os ganchos da regido basal caracteristicos de G. carvajalregorum,
além disso nas outras estruturas estudadas os tamanhos sdo semelhantes aos
espécimes descritos por Carvajal e Rego (1983), redescritos por Menoret e Ivanov
(2009) e Pereira Jr. e Boeger (2005). No Brasil, esta espécie ja foi registrada em
alguns peixes teleésteos (CARVAJAL; REGO, 1983; BICUDO et al. 2005;
FELIZARDO et al., 2010; SABAS; LUQUE, 2003; SAO CLEMENTE et al. 2004,
2007).

Paralichthys patagonicus e Xystreurys rasile sdo novos registros de

hospedeiros para a espécie G. carvajalregorum.

5.1.3 Superfamilia Poecilacanthoidea Dollfus, 1942

5.1.3.1 Familia Lacistorhynchidae Guiart, 1927

5.1.3.1.1 Callitetrarhynchus gracilis (Rudolphi, 1819) Pintner, 1931 (Figura 9 a-b)

Principais caracteristicas morfolégicas baseadas em oito plerocercos
coletados de P. patagonicus: plerocerco com blastocisto, com extensdo caudal.
Escolex comprido, fino, fracamente craspedoto. Dois bétrios pateliformes,
entalhados posteriormente. Pars vaginalis comprida, bainha do tentaculo
regularmente sinuosa, alargadas anteriormente. Numerosas células glandulares
envolta das bainhas dos tentaculos desde os bulbos até o final da pars vaginalis.

Bulbos relativamente curtos. Musculo retrator originado no ter¢o anterior do bulbo.
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Figura 8 (a-c). Grillotia carvajalregorum de X. rasile. a. Escolex; b. Vista anterior do
escélex com ganchos da basal caracteristicos; c. Retangulo mostra o detalhe da

figura b, ganchos da basal. Barra das figuras: a = 500 pm; b = 20 ym; ¢ = 10 pm.
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Pars poOs-bulbosa ausente. Armadura pecilacanta, sem armadura basal ou
alargamento. Fileiras principais em meia espiral, alternadas, ganchos 6 (6’), 7 (7') e 8
(8’) formam triade distinta, separados da chainette; os ganchos satélite 7 (7’) sado
quase duas vezes maiores que os ganchos 8 (8). Fileiras intercalares ausentes.
Chainette simples, elementos da base sem asas, consistindo do gancho 9 (9’) bem
separados e formando uma fileira Gnica no meio da face externa.

Comentarios: Os espécimes coletados de P. patagonicus estdo de acordo
com a descricdo de C. gracilis realizada por Dollfus (1942) e a redescricdo por
Carvajal e Rego (1985). A observacdo da armadura tentacular dos espécimes
mostrou os ganchos satélites 7 (7’) e 8 (8’) com tamanhos desiguais, confirmando a
determinacdo especifica. Essa espécie tem sido registrada parasitando diversos
peixes teledsteos e elasmobranquios marinhos no Brasil (ALVES et al.,, 2002a,b,
2004, 2005; ALVES; LUQUE, 2006; CORDEIRO; LUQUE, 2004; DIAS et al., 2009,
2010, 2011; FELIZARDO et al., 2010; FERREIRA et al., 2006; KNOFF et al., 2002;
LUQUE; ALVES, 2001; LUQUE et al., 2000, 2008; PEREIRA JR.; BOEGER, 2005;
PINTO et al., 2006; SAO CLEMENTE et al., 2004, 2007; SILVA et al.2000a, b). O
presente registro confirma a baixa especificidade da espécie por hospedeiros.

Paralichthys patagonicus € um novo registro de hospedeiro para C. gracilis.

5.2 INDICES PARASITARIOS

Dos 27 espécimes estudados de P. patagonicus, 19 (70,3%) estavam
parasitados por cestoides Trypanorhyncha que foram classificados em seis
espécies. Dos 30 espécimes de X. rasile, 17 (56,6%) estavam parasitados, sendo
classificados em quatro espécies. Os indices parasitarios encontrados em ambas as
espécies de peixes estudadas, bem como os sitios de infeccdo e os numeros de
depdsitos na CHIOC séo apresentados nas Tabelas 1 e 2.

Um total de 212 metacestoides, sendo 71 em P. patagonicus e 141 em X.
rasile foram coletadas de diferentes sitios de infecgcdo. Com relacdo aos indices
parasitarios de P. patagonicus e X. rasile a espécie N. erythraea apresentou 0s
menores indices de prevaléncia, intensidade, intensidade média, abundancia e
abundancia média nos dois hospedeiros estudados. A espécie N. lingualis

apresentou maior prevaléncia, intensidade média e abundancia média em P.
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Figura 9 (a-b). Callitetrarhynchus gracilis de P. patagonicus. a. Escélex; b.
Tentdculos com ganchos satélites, 7(7’) e 8(8’) e chainette simples (ch). Barra das
figuras: a = 500 pum; b = 20 um.



Tabela 1 Prevaléncia (P), intensidade (l), intensidade média (IM), abundancia (A), abundéancia média (AM), amplitude de variacdo da

intensidade de infeccdo (Al), sitio de infeccdo (SI) e numero de depdsito na CHIOC dos cestoides Trypanorhyncha coletados em

Paralichthys patagonicus (entre fevereiro de 2007 e julho de 2010) e Xystreurys rasile (entre setembro e dezembro de 2010)

comercializados no Estado do Rio de Janeiro, Brasil.

Paralichthys patagonicus

Xystreurys rasile

P(%) I/IM A/AM Al Sl N° P(%) I/IM AAM Al Sl N°

CHIOC CHIOC
Nybelinia erythraea 3,70 2* 0,07 - E 37745 10 2 0,2 1-3 E 377564, b
Nybelinia lingualis 33,3 3,44 1,14 1-16 E,CA/M 37746; 37747 43,3 3,15 1,36 1-11 E, M, CA 377573, b;

37758
Heteronybelinia nipponica 14,8 1,25 0,18 1-2 E 37748; 37749 33,3 3,2 1,06 1-9 E,SF, M, 37759, b, c
MA, CA
Pterobothrium crassicolle 29,6 2,5 0,74 1-4  SE, SF, M, SR, 377504, b; - - - - - -
SO, CA, MA 37751

Grillotia carvajalregorum 14,8 1,25 0,18 1-2 M, CA 37752 16,6 12,6 2,1 1-54 SE, M, CA 37760
Callitetrarhynchus gracilis 18,5 1,6 0,29 1-3  SB, SR, M, CA 37753; 37754; - - - - - -

37755

* E apresentado somente a intensidade, pois apenas um hospedeiro estava parasitado. As abreviagdes s&o: CA = cavidade abdominal,
E = estbmago, M = mesentério, SE = serosa do estbmago, MA = musculatura abdominal, SB = serosa do ba¢o, SF = serosa do figado,
SO = serosa do ovario, SR = serosa do rim.

514
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patagonicus, e em X. rasile apresentou maior prevaléncia e abundancia média, além
disso, a espécie também foi registrada nos mesmos sitios de infec¢édo (estbmago,
intestino e cavidade abdominal) de G. carvajalregorum. Em H. nipponica de P.
patagonicus os plerocercéides se apresentaram com 0s mesmos indices de
prevaléncia, intensidade média e abundancia média e com a mesma amplitude de
variacdo da intensidade de infeccdo que G. carvajalregorum, ja os plerocercoides
coletados de X. rasile apresentaram a maior intensidade média e a maior
diversidade de sitios de infeccao, entre eles a musculatura abdominal. Levando-se
em consideracao o aspecto repugnante que adquirem. Pterobothrium crassicole foi a
espécie que apresentou a maior quantidade de sitios de infeccéo (sete), entre eles a
musculatura. Entre todas as espécies de Trypanorhyncha e espécie G.
carvajalregorum em X. rasile apresentou a maior amplitude de variagcdo da

intensidade de infeccéo (1-54).



6 DISCUSSAO

Considerando que as espécies de cestoides Trypanorhyncha apresentadas
no presente trabalho sdo os primeiros registros para os peixes estudados, 0s
resultados da presente pesquisa foram comparados com os resultados de outras
espécies de linguado.

Na América do Sul, um estudo relativo a Trypanorhyncha de linguados foi
realizado por Oliva et al. (1996) que estudaram os parasitos de Paralichthys
adspersus (Steindachner, 1867) no Chile, registraram a presenca de um
plerocercoide de Nybelinia surmenicola Okada, 1929 e um plerocercoide de
Lacistorhynchus dollfusi Beveridge e Sakanari, 1987, espécies diferentes das
encontradas no Brasil. No Brasil, Estado do Rio de Janeiro, uma outra espécie de
linguado P. isosceles estudada por Felizardo et al. (2010) teve registrada sete
espécies de Trypanorhyncha, N. lingualis, H. nipponica, Otobothrium sp.,
Pterobothrium heteracanthum, P. crassicolle, G. carvajalregorum e C. gracilis, que
comparada com o presente estudo, foi possivel observar que cinco dessas espécies,
N. lingualis, H. nipponica, P. crassicolle, G. carvajalregorum e C. gracilis, foram
registradas em P. patagonicus e que N. lingualis, H. nipponica e G. carvajalregorum,
estavam presentes em X. rasile. Além do mais, N. erythraea que foi registrada nos
linguados do presente estudo, em ambas as espécies de peixes, nao foi registrada
anteriormente em P. isosceles. As espécies N. lingualis, H. nipponica e G.
carvajalregorum registradas em Felizardo et al. (2010) apresentaram maiores indices
parasitarios (prevaléncia de 57%; 35%; 73%, intensidade média de 12,5; 4,2; 11,7,
abundéancia média de 7,1; 1,5; 8,6 e amplitude de variacdo da intensidade de
infeccdo de 1-28; 1-26 e 1-56, respectivamente) quando comparadas as duas

espécies de peixes do presente trabalho. Em contrapartida, as espécies P.
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crassicolle e C. gracilis, que s6 estavam presentes em P. patagonicus, em Felizardo
et al. (2010) apresentaram indices parasitarios mais baixos (prevaléncia de 1,7%;
3,33%, intensidade de 4; 1, abundancia de 0,07; 0,33 respectivamente). No estudo
de Felizardo et al. (2010) as espécies P. crassicolle e C. gracilis tiveram como sitios
de infeccdo a serosa do estdbmago e a musculatura abdominal, respectivamente,
diferentemente das espécies registradas no presente estudo, que apresentaram
como sitios de infeccdo o estbmago, serosa do figado, mesentério, serosa do rim,
serosa do ovério, cavidade abdominal e musculatura abdominal em P. patagonicus,
e a serosa do baco, serosa do rim, mesentério e cavidade abdominal em X. rasile.
Felizardo et al. (2010) registraram seis sitios de infeccdo para N. lingualis em P.
isosceles, entre eles, o estbmago, o mesentério e a cavidade abdominal, iguais aos
registrados em P. patagonicus e também para X. rasile, porém o0s outros sitios de
infeccdo de N. lingualis em P. isosceles foram diferentes; Heteronybelinia nipponica
em P. isosceles foi registrada parasitando quatro sitios de infeccdo (mesentério,
cavidade abdominal, serosa do rim e musculatura abdominal) diferentes do
registrado agora em P. patagonicus (estdbmago), e em relagdo a X. rasile apresentou
trés sitios de infeccado iguais (mesentério, cavidade abdominal e musculatura
abdominal) e um diferente (serosa do rim). A espécie G. carvajalregorum, também
registrada em P. isosceles por Felizardo et al. (2010) foi encontrada em sete sitios
de infeccdo, onde apenas dois desses sitios (mesentério e cavidade abdominal)
foram registrados para P. patagonicus e X. rasile.

De acordo com McCarthy e Moore (2000) e Knoff et al. (2008) a mudancga
nos habitos alimentares € um importante fator que facilita o aparecimento de
infeccbes zoonodticas por helmintos, o que tem conduzido para o aumento da
exposicdo aos fatores de risco, uma vez que uma variedade de espécies de peixes
nacionais tem sido utilizados neste tipo de culinaria, mesmo aqueles que
apresentam prevaléncias menores, salientando a importancia para estudos desta
natureza nos pescados do nosso litoral. Em relacdo ao aspecto higiénico-sanitério, a
presenca de metacestdides Trypanorhyncha na musculatura adquire importancia
devido ao aspecto repugnante que causa ao pescado, muitas vezes sendo
rejeitados pelos consumidores e impedidos sua comercializacdo pela Inspecdo da
Vigilancia Sanitaria (SAO CLEMENTE et al., 2004). Entretanto, a presenca de
metacestoides Trypanorhyncha de tamanho médio como P. crassicolle e C. gracilis,

encontrados parasitando os linguados atualmente investigados, mesmo aparecendo
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com baixos indices parasitolégicos, deve ser motivo de preocupacao, porque
recentemente tem havido pesquisas que demonstram que esses metacestoides
podem desencadear processos alérgicos em humanos (GOMEZ-MORALES et al.,
2008; RODERO; CUELLAR, 1999; VAZQUEZ-LOPEZ et al., 2001a, b, 2002). Por
estes dois aspectos tem se sugerido que as &reas afetadas com a presenca de
metacestoides na musculatura devem ser removidas para permitir a comercializagéo
da carne, de acordo com o que foi mencionado por Amato et al. (1990), Séo
Clemente et al. (2004) e Felizardo et al. (2010).

De acordo com o observado em Balistes capriscus coletados por Dias et al.
(2009) o numero de metacestoides coletados no presente estudo, indica que P.
patagonicus e X. rasile, por serem peixes predadores, ocupam nivel intermediario no
ciclo das ictioparasitoses, como parte da dieta de hospedeiros definitivos. Segundo
estes autores, cabe ressaltar a importancia da conscientizagdo pelos profissionais
de Vigilancia e Inspecdo Sanitaria e dos demais relacionados com a cadeia de
producao, desde a captura até o consumo, com respeito as ictioparasitoses e formas
de profilaxia, implementando programas de educacéo sanitaria em todos os niveis.
Os mesmos autores sugerem a aplicacdo do plano de Andlise de Perigos e Pontos
Criticos de Controle (APPCC) em todos os pontos da cadeia de producdo com a
finalidade de eliminar, prevenir ou reduzir os riscos, garantindo produto com
qualidade e seguranca, neste caso com a evisceracdo a bordo ou nas industrias,
com o devido destino do descarte, assim como o desenvolvimento de pesquisas

com esses cestoides.



8 CONCLUSOES

ApoOs o estudo dos metacestéides encontrados parasitando os linguados
Paralichthys patagonicus Jordan, 1889 e Xystreurys rasile (Jordan, 1891)
comercializados no Estado do Rio de Janeiro, registra-se novos hospedeiros para as
espécies: N. erytharea, N. lingualis, H. nipponica, P crassicolle., G. carvajalregorum
e C. gracilis.

Pela primeira vez no Brasil é registrada a espécie N. erythraea.

Nybelinia lingualis foi a espécie mais prevalente, presente nas duas espécies
de peixes estudadas e, com a maior intensidade média de infecgéo, principalmente
em P. patagonicus.

Paralichthys patagonicus apresentou a maior diversidade de espécies de
cestbides Trypanorhyncha.

Recomenda-se para a comercializacdo, nos casos de infeccdo baixa a
moderada de P. patagonicus e X. rasile, a limpeza da musculatura comercial e/ou a
retirada de parte da musculatura abdominal, no local da maior concentracdo de
parasitos.

No presente estudo € confirmado que as espécies registradas apresentam
baixa especificidade por hospedeiros.

E sugerido uma mudanca na chave para identificacio de espécies do género
Nybelinia, pois N. erythraea apresenta caracteristica na oncotaxia, com ganchos
menores na basal do que na metabasal.

E importante a conscientizagcdo dos profissionais de Vigilancia e Inspecdo
Sanitaria e dos demais relacionados com a cadeia de produc¢édo, desde a captura até
0 consumo, com respeito as ictioparasitoses e formas de profilaxia, implementando
programas de educacao sanitaria em todos os niveis, com a finalidade de eliminar,

prevenir ou reduzir os riscos, garantindo um produto com qualidade e seguranca.
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9 ANEXO

9.1 TRABALHOS PUBLICADOS OU ACEITOS PARA PUBLICACAO, SOBRE
HELMINTOS, DE VARIOS FILOS, PARASITOS DE PEIXES DO LITORAL DO
BRASIL, DURANTE O PERIODO DO MESTRADO NA UFF
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9.1.1 Cestodes of the flounder Paralichthys isosceles Jordan, 1890
(Osteichthyes - Paralichthyidae) from the State of Rio de Janeiro, Brazil.
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. Abstract

From October 2006 to March 2008, sixty specimens of Paralichthys isosceles, were captured in the hittoral of the State of
Rio de Janero Brazil. The present study deals with the taxonomic identification of the cestodes parasitizing this fish
species, as well with the analysis of parasitologieal indexes, sites of infection, taking into account the hy glenie-sanitary
nmportance of the host in Brazilian and foreign markets. Fifty-six (93 .3%) out of the collected fishes were infected with at
least one specimen of metacestodes. Diphyllobothnidea were mepresented by plemocercoids of two  species:
Diphyilfobothrinm sp. 1 (stmular to D fadwn ) in stomach, stomach mueosa and mesentery and Diphyvilobothrivm sp. 2
(smilar to 0. dendriticm) m mtestine, liver, ovary and abdominal eavity. Trypanorhyneha, were represented by
Grillotia carvajalregorum, n stomach, mtestine, hver, mesentery, abdommal cavity, abdommal and dorsal
musculatures, Nvbelinia lingualis in stomach, stomach mueosa, mtesting, mesentery, spleen serosa, dorsal museulature,
Heteronvbelinia nipponica Inintestime, kidney serosa, abdominal cavity and abdominal musculature, Chobothrinm sp.
m the stomach, mtestine, lver, mesentery and abdominal cavity, Calliteirarhivachus gracilis and Pierobothrium
heteracanthum n abdominal musculature, P crassicolle in stomach serosa. Tetraphyllidea, were represented by Scolex
plenronectis in stomach and intestine. Remarks on the zoonotic potential of species meluded in Diphyllobothridae and
Trypanorhyncha and the role they play concerning sanitary inspections are presented. This is the first report of
metacestodes parasitizing specimens of P isosceles.

Key words: Brazil - Diphyllobothriidea - Paralichihyvs isosceles - parasitologieal indexes - Tetraphyllidea -

Trypanorhyncha - zoonotie potential.
. Resumen

De octubre de 2006 a marzo de 2008, sesenta ejemplares de lenguado Paralichthys isosceles, fueron capturados en el
litoral del Estado de Rio de Janerro, Brasil. El presente estudio trata de la identificacion taxonomica de los cestodos que
parasitan esta especie de pez, asi como el analisis de los indices parasitologicos, los sitios de infeccion, tenkendo en
cuenta la importancia higénico-sanitana del hospedero en los mercados brasilefios y extranjeros. Cincuenta y seis
(93.3%) de los peces colectados estaban infectados con al menos un ejemplar de metacestodos. Diphyllobotridea estuvo
representados por plerocercoudes de dos especies: Diphyvilobothrinm sp. 1 (similara D, fafem ) en el estomago, lamucosa
del estomago y en el mesenteno y Dipivifobothrivm sp. 2 (similara D, dendriticum) en el intestino, el higado, el ovarioy
la eavidad abdominal. Trypanorhyncha estuvo representados por Grillotia carvajalregorum, en el estdmago, Intestino,
higado, ovario, mesenterio, la eavidad abdominal, musculatura abdominal y dorsal, Nvbelinia lingualis en el estomago,
la mueosa del estomago, el mtesting, mesenterio, la serosa del bazo vy lamusculatura dorsal, Heteronvbelinia nipponica
en el mtesting, la serosa del nifion, cavidad abdommal y la musculatura abdommal, Moebotheium sp. en el estomago,
mtesting, higado, mesenterio y la cavidad abdominal. Callitetrarfiynchus gracilis y Prerobothrium heteracanthum en la
musculatura abdominal, £ crassicele en la serosa del estomago. Tetraphyllidea estuvo representados por Scolex
plenronectis en el estomago y el intestino. Observaciones sobre ¢l potencial zoonotico de las especies includas en
Diphyllobothnidae v Trypanorhyncha y el papel que desempefian en materia de inspecciones samtarias son presentadas.
Este es ¢l pnmer informe de metacestodos parasitando especimenes de F isosceles.

Palabras clave: Brasil - Diphyllobothmidea - indiees parasitarios - Paralichihys isosceles -
potencial zoonotico - Tetraphylldea - Trypanorhyneha.
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INTRODUCTION

This paper deals with the continuity of studies
related to the helminth parasites of the flounder,
Paralichthys isosceles Jordan, 1890, an important
fish resource of commercial importance either in
local or overseas markets (Felizardo et al., 2009 a,
b). The present investigation aims at the
identification of cestode species under
Diphyllobothriidea, Trypanorhyncha and
Tetraphyllidea that were found parasitizing this
host as well as to supply data on taxonomy,
parasitological indexes, sites of infection, taking
into account their importance referring to public
health and sanitary inspection.

There are no previous reports of larval cestodes
included in Diphyllobothriidea, Trypanorhyncha
and Rhinebothriidea (= Tetraphyllidea in part)
infecting this host so far. Cestode species related to
the two first orders referred above, are important
when sanitary inspection and collective health are
concerned. Specimens of Diphvllobothrium spp.
are the agents of human diphyllobothriasis and are
found in teleostean fishes, and the transmission
occurs after the ingestion of raw, poor cooked or
improperly frozen fish meat. Diphyvllobothrium
latum, D. dendriticum and D. pacificum are the
species that have been referred in South America.
Diphyllobothriidea plerocercoids are registered in
teleostean hosts from the Brazilian coast (Pereira
Ir., 1993: Alves et al.,, 2004, 2005; Pereira Jr. &
Boeger, 2005; Knoffetal., 2008). In Brazil, several
cases of human diphyllobothriasis were reported
(Knoff et al., 2008), thus reinforcing the
importance of investigations related to the presence
of larval cestodes in the intermediate hosts and
transmission patterns.

Larval stages namely plerocerci and plerocercoids
of Trypanorhyncha that are found in several organs
and in the musculature of teleosteans, the
intermediate hosts, even without zoonotic potential
are responsible for the repugnant aspect of the meat
for the final consumer. Adult worms are recovered
from the gastrointestinal system of elasmobranchs
(Knoft et al, 2002); nevertheless, accidental
human infections by larvae of Trypanorhyncha due
to ingestion of raw fish meat have been reported
(Bates, 1990). Two of the cases were related to
specimens of Hepatoxylon trichiuri (Holten, 1802)
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Dollfus, 1942, that were found alive in the feces of
humans in South Africa and Mozambique (Heinz,
1954; Fripp & Mason, 1983); besides, there is a
register of a specimen of Nvbelinia surmenicola
Okada, 1929, adhered to the soft palate of a man in
Japan (Kikuchi ef al., 1981). In September, 2009,
during the T Latin American Meeting on
Helminthiasis, held in Teresopolis, Rio de Janeiro
State, Brazil, there was a personal communication
(Jorge Manuel Cardenas-Callirgos), about the
finding of a species of Nvbelinia Poche, 1926 in the
soft palate of a man in Lima, Peru. In the last
decade, some reports have suggested that, possibly,
species of Trypanorhyncha can provoke allergic
reactions in humans (Rodero & Cuéllar, 1999;
Viasquez-Lopez, 2001, 2002; Gomez-Morales et
al., 2008); this approach certainly will change the
procedures adopted for the processing of fish meat
taking into account helminth infections. Several
results of studies related to the finding of
trypanorhynch cestodes in fishes of the Brazilian
littoral are already available (Cordeiro & Luque,
2004: Sao Clemente et al, 2004, 2007: Pereira Jr. &
Boeger, 2005; Alves & Luque, 2006; Ferreira et al.,
2006; Pinto et al., 2006; Luque et al., 2008; Dias et
al., 2009, 2010: Oliveira et al., 2009: Porto et al .,
2009).

Plerocercoid Tetraphyllidea larvae present
different morphological types, difficulting their
identification and for this reason, a collective name,
Scolex plewronectis Mueller, 1788 was proposed
by Chambers et al. (2000), after maintaining the
plerocercoids in vitro, and describing eleven
different types of metacestodes, parasitizing fish
species.

In the life-cycle of these cestodes, teleosteans and
some marine mammals are the second intermediate
hosts whereas elasmobranchs the definitive
(Stunkard, 1977 Scholz et al., 1998; Agusti et al.,
2005; Aznar et al., 2007). Recently, part of the
Tetraphyllidea was reallocated in a new order, the
Rhinebothriidea (Healy et al., 2009). In Brazil,
several teleostean fish species have been found
infected with tetraphylidean metacestodes, mainly
by those referred to as 8. plewronectis and Scolex
sp. (Rego & Santos, 1983; Rego et al, 1983;
Takemoto et al., 19964, b Knoffet af., 1997; Palm,
1997; Silva et al., 2000 a, b; Luque et al., 2000,
2008; Luque & Alves 2001: Parraguassa et al.,
2002 Alves et all, 2002a, b, 2003, 2004; Tavares
etal., 2004; Alves & Lugue, 2006).
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MATERIAL AND METHODS

From October 2006 to March 2008, sixty
specimens of P, isosceles, measuring 35.0+£5.9
cm 1n length and weighing 625425.2 ¢ were
obtained from professional fishermen. Fishes
were captured in the littoral of the state of Rio
de Janeiro, Brazil, latitudes 21°15'S-23°23'S,
longitudes 40°29'W-44°28"W. After, they were
carried in 1sothermal containers with 1ce to the
Laboratorio de Helmintos Parasitos de
Vertebrados, Instituto Oswaldo Cruz,
Fundacdo Oswaldo Cruz, Rio de Janeiro to be
investigated for helminths. The identification
of fishes 1s in accordance with Figueiredo &
Menezes (2000). For recovery procedures,
specimens were eviscerated; the organs and
abdominal musculature were transferred to
individual Petni dishes with a 0.65% NaCl
solution to be examined under a stereoscope
microscope. Whenever necessary, blastocysts
were disrupted to permit the proper
observation of the scolices. The filets, obtained
after an incision from near the opercula to the
insertion of the caudal fin, were observed by
means of a negatoscope. Cestodes were
recovered, fixed, clarified and preserved,
according to Eiras ef al. (2006). Classification
of Diphyllobothiidea 1s based on Kuchta et al.
(2008); that of Trypanorhyncha on Dollfus
(1942, 1960), Carvajal & Rego (1983, 1985),
Palm (1997,1999, 2004), in accordance to the
taxonomy proposed by Campbell & Bevendge
(1994); the classification of Tetraphyllidea
follows Euzet (1994) whereas the cestodes
presently considered under Rhinebothrndea
were referred to after Healy et al. (2009). The
terminology applied to larvae and microtriches
was that indicated by Chervy (2002, 2009),
respectively. Indexes of parasitism referred
here follow Bush et al. (1997). For the study of
plerocercoids, five micrometers thick sections
were stained with haematoxylin-eosin (HE).
Morphological comparison of the samples
presently studied was made with specimens
deposited 1n the Colecdo Helmintologica do
Instituto Oswaldo Cruz (CHIOC), where

representative specimens herein considered were
also included. Measurements were obtained in a
brightfield microscope Olympus BX 41, and are in
millimeters (mm), unless otherwise indicated.
Means are followed by the range in parenthesis.
The number of measured larvae is also indicated in
parenthesis (n). Descriptions, measurements and
drawings are restricted to the poor known
specimens to add data to further identifications.
Drawing was made with the aid of a drawing tube,
and micrographs were made with a digital camera
in a brightfield microscope Zeiss Axiophot. For
scanning electron microscopy (SEM) procedures,
samples were dehydrated in an alcoholic series ( 50-
100°GL), critical point dried with CO,, coated with
gold and electron micrographied under a JEOL
SM25SII and Zeiss 962 microscope submitted to
30 KVolts. For parasitic indexes, abridgments are:
P = prevalence, 1 = intensity, MI= mean intensity,
RI=range ofinfection, A = abundance, MA = mean
abundance. For infection sites, abridgments are:
AC = abdominal cavity, S = stomach, L = liver, I =
intestine, M = mesentery, SM = stomach mucosa,
AM = abdominal musculature, DM = dorsal
musculature, O =ovary, Sp5=spleen serosa, SIS=
stomach serosa, OS = ovary serosa, KS = kidney
Serosd.

RESULTS

Anamountof 1,205 larval cestodes were recovered
from the different infection sites. These larvae were
identified as described bellow:

Diphyllobothriidea Kuchta, Scholz,
Brabec & Bray, 2008
Diphyllobothriidae Lithe, 1910
Diphyllobothrium Cobbold, 1858
Diphyllobothrium sp. |
(Fig. 1)

Parasitological indexes: P=6%,MI=2.5 RI = 1-6,
MA = 0.16: infection sites: S, M, M.: total of
collected specimens: 10 plerocercoids; deposited
specimens: CHIOC 37335acand 3733 6a-b.

Description (n=4): Plerocercoids with retracted
scolex and hardly observed under light microscope,
anterior extremity with a dorso-ventral swelling
due to the retraction of the scolex, bothridial
grooves present in the scolex reaching up 1/3 of the
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body length. Body surface wrinkled, not
segmented and without genital primordium. Body
1.45-2.40 (1.80) long, 0.45-0.57 (0.53) wide.
Scolex 0.35-0.58 (0.46) long, 0.44-0.57 (0.51)
wide. Bothridial groove 0.10-0.18 (0.14) long.
There is a single layer of fibers on the epidermic
longitudinal musculature. Microtriches 2-3.5 (2.3)
pum long, inconspicuous under light microscopy
and only observed in cross sections.

Remarks: Specimens of the sample here analyzed,
are most alike to plerocercoids of those related to D.
latum, that present microtriches 2 um long, similar
to the observed by Andersen et al. (1987) and
Andersen & Gibson (1989), studying plerocercoids
of several fish species from Europe and North
America.

Diphyllobothrium sp. 2
(Fig. 2)

Parasitological indexes: P=10%,MI=1.6,RI=1-
2, MA = (.13; infection sites: AC, I, L, O; total of
collected specimens: 8 plerocercoids; deposited
specimens: CHIOC 37337, 37338a< and 37339a-
¢; examined samples: CHIOC 36873, 36874,
36875 and 36876.

Description (n=4): Plerocercoids with the scolex
partially retracted, frontal glands present only at the
scolex region, body surface wrinkled, segmented,
and with genital primordium present. Body 10.40 -
24 (17.20) long 1.22 - 2 (1.61) wide. Scolex (0.97)
long, (1.22) wide. Bothridial groove (0.10) long.
There are two layers of fibers in the longitudinal
epidermic musculature; parenchymal longitudinal
musculature well developed. Microtriches
conspicuous under light microscopy, 7.5 —15 pm
(11.2 pm) long, and incross sections.

Remarks: The specimens presently recovered are
very similar to those collected in specimens of
Genypterus brasiliensis Regan, 1903, from the
Brazilianlittoral by Knoffet al. (2008), reporting to
plerocercoids of Diphyllobothrium sp., with
microtriches 7.5 — 11.25 pm (10 pm) long,
probably belonging to D. dendriticum, and that also
are in  agreement with the description of
plerocercoids reported by Andersen et al. (1987)
and Andersen & Gibson (1989). The
parasitological indexes indicated by Knoff et al.
(2008) in G. brasiliensis (P=24.3 %, MI= 1.66, RI
=1 -7, MA = 0.40), are different from those
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presently obtained, except for the similar mean
intensity, Considering that the infection sites
reported by Knoff et al. (2008) were related to the
abdominal cavity, intestine serosa and the
musculature near to the cloaca, two other sites, the
liver and the ovary are now included. These
differences may be due to the ecological habits of
these two fish species.

This is the first occurrence of Diphyllobothrium sp.
plerocercoids parasitizing specimens of P.
isosceles.

Figures 1-2. Anterior extremity of plerocercoids. Fig.1.
Diphyllobothrium sp. 1. Scale bar = 200 pm. Fig. 2.
Diphyllobothrium sp. 2. Scale bar= 500 pm.

Trypanorthyncha Diesing, 1863,
Homeacanthoidea Dollfus, 1942, Tentaculariidae
Poche, 1926

Nybelinia Poche, 1926
Nybelinia lingualis (Cuvier, 1817) Dollfus,1927

Parasitological indexes: P= 57 %, MI=12.5 RI=
1-28, MA = 7.1; infection sites: S, SM, 1, SpS, AM,
DM; total of collected specimens: 427
plerocercoids; deposited specimens: CHIOC
37340, 37341, 37342, 37343a-c and 37344a-b;
examined samples: CHIOC 32568, 34397, 34398,
34399a-d.

Remarks: The morphology of the collected
specimens are in accordance with that described for
larval specimens referred by Sdo Clemente &
Gomes (1989) in the elasmobranchs Mustelus
canis (Mitchill, 1815) and M. schmitti Springer,
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1939, and for the oncotaxy of adults reported by
Gomes et al. (2005) in [Isurus oxyrinchus
Rafinesque, 1810; hosts were captured in the
Brazilian coast. The present findings are in
accordance with the statement of Palm (1999)
affirming that Nvbelinia lingualis has a wide
geographical distribution and low host specificity.
The larvae of N. lingualis collected now, were
found in several infection sites and among those the
abdominal and dorsal musculature, and inducingan
intense infection in the stomach mucosa, with
macroscopic hemorrhagic lesions.

Paralichthys isosceles is a new host record for N.
lingualis.

Heteronybelinia Palm, 1999,
Heteronybelinia nipponica (Yamaguti, 1952)
Palm, 1999

Synonym: Nvbelinia rougetcampanae Dollfus,
1960, Heteronvbelinia rougetcampanae (Dollfus,
1960) Palm, 1999,

Parasitological indexes: P=35%, 1=4.2, R1=1-26,

MA=1.5:sites ofinfection: I, AC, KS, AM: total of

collected specimens: 77 plerocercoids; deposited
specimens: CHIOC 37345, 37346, 37347 and
37348; examined samples: CHIOC 32567a, 34500,
34502,36424.

Remarks: Most of the specimens presently
collected are very similar, concerning length, to
those of H. nipponica recovered from specimens
Genypterus brasiliensis Regan, 1903 by Sio
Clemente et al. (2004), and remarkably smaller

than the plerocercoids found in specimens of

Sphyrma zygaena (Linnaeus, 1758) by Knoff et al.
(2004); both hosts were captured in the Brazilian
littoral. Morphometric variation in the size of the
scolex and tentacular hooks in this species had
already been observed by Palm & Walter (2000),
after considering H. rougetcampanae Synonymous
of H. nipponica; the species were said to be distinct
on the basis of the different sizes of the related
specimens. In the samples collected now, spiniform
microtriches distributed on the bothrial edges were
observed, as reported for plerocercoids parasitizing
specimens of Menticirrhus americanus (Linnaeus,
1758) and Umbrina canosai Berg, 1895 by Pereira
Jr. & Boeger (2005), and referred to as “cuticular
spines”. These structures were observed inthe adult

of H. mipponica, recovered from a specimen of

Sphvrna lewini (Griffith & Smith, 1834) by Sio
Clemente & Gomes (1992) and in the plerocercoid
of H. nipponica from Carcharhinus signatus (Poey,
1868) by Knoff et al. (2004), all from the Brazilian
coast. Nevertheless, sensory fossette with
microtriches, as reported by Pereira Jr. & Boeger
{2005) were not observed so far. The oncotaxy of
plerocercoids recovered from specimens of P
isosceles is in accordance with the description of H.
nipponica,since present the typical basal tentacular
armature billhooks, with metabasal just above the
billhooks without uncinate hooks and small bulbs,
different from those observed in specimens of H.
vamaguti (Dollfus, 1960) Palm, 1999, that show,
after the last row of “billhooks™, uncinate hooks
and very enlarged bulbs (Knoff ef al., 2004; Palm,
2004).

Paralichthys isosceles is a new host record for H.
nipponica.

Otobothrioidea Dollfus, 1942, Otobothriidae
Dollfus, 1942,
tobothriion Linton, 1890
Otobothrium sp.

Parasitological indexes: P=15%,MI=1.9,RI = |-
3, MA=0.3;sites of infection: AC,I,M, 8, L; total
of collected specimens: 17 plerocerci; deposited
specimens: CHIOC 37349, 37350, 37351a-b and
37352; examined samples: CHIOC 36428, 36429,
36430and 36482,

Description (n=3): Scolex 250-300 um (274 pm)
long, 162-207 um (178 um) wide (without the
appendix). Bothrium 157-187 pm (176 pm) long,
(179 um) wide. Pars vaginalis 132-195 um (156
um) long, bulbs 75-92 pm (80um) long, 37-50 um
(42 um) wide, pars bulbosa 82-100 yum (89 pum)
long, 97-145 um (114 um) wide, velum (30 pm)
longand appendix 50-62 pm(56pm) long.

Remarks: Plerocerci of Qtobothrium sp. have been
reported in specimens of Balistes vetula (Linnaeus,
1758) from the Brazilian coast by 5o Clemente et
al. (1993), in the musculature, with no reference to
parasitological indexes. Alves et al. (2005)
although registering a prevalence of 20%, did not
report to infection sites. Plerocerci of 0. cysticum
(Mayer, 1842) Dollfus, 1942 were found in
specimens of Scomberomorus maculatus (Mitchill,
1815) and Sphyraena guachancho Cuvier, 1829
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captured in the Brazilian northeast littoral (Palm,
1997), with prevalence of 18.8% and 25%,
respectively, in the body cavity, and in specimens
of G. brasiliensis by Sio Clemente ef al. (2004)
with prevalence of 17.6%, in the mesentery and
celomatic cavity. During observation of specimens
recovered from G. brasiliensis, the presence of a
lateral bothrial pit and bill-hooks stippled in the
basal armature were observed: these structures are
exclusive to O. propecysticum Dollfus, 1969, and
were referred by Beveridge & Justine (2007), in the
revision of the genus, when considered O. cvsticum
as species inguirenda, taking into account the fact
that the tentacular armature and mature specimens
are unknown. Thus, specimens recovered from G.
brasiliensis have to be referred to as O
propecysticum. In the plerocercum of Otobotrium
sp., from B. vetula, cited by Alves et al. (2005), the
presence of the bothrial pit and extroverted
tentacles could notbe observed; for this reason, the
analysis of the oncotaxy and further identification

were not altained. As there is no indication of

deposit referring to the material collected by Palm
(1997), the referred samples were unobserved. The
plerocerci from P. isosceles presented
inconspicuous tentacular hooks, bothridial
structures and bothridial pits and thus, were not
specifically identified.

Paralichthys isosceles is a new host record for
Otobothrium sp.

Plerobothriidae Pintner, 1931, Pterobothrium
(Diesing, 1850).
Pterobothrium heteracanthum Diesing, 1850

Parasitological indexes: P=1.7%,1=1, A=0.017;
site of infection: AM; total of collected specimens:
1 plerocercoid; deposited specimens:
CHIOC37353; examined samples: CHIOC 31.925
a-b, 33798 a-d, 33799,33800a-, 34020a-b.

Remarks: The analysis of the studied specimen
agrees with the description of P heteracanthum
presented by Campbell & Beveridge (1996).
Pterobothriidae Pintner, 1931 was extensively
revised by these authors that have examined
specimens of P heteracanthum, recovered from
Micropogonias furnieri (Desmarest, 1823)
captured in the Brazilian coast, referred by Sao
Clemente (1986), detailing the oncotaxy of the
species. The samples presently collected were also
compared to those recovered from sciaenid hosts,
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deposited in the CHIOC (Pereira Jr. & Boeger,
2005), confirming the specific identification.

Paralichthys isosceles is a new host record for this
cestode.

Pterobothrium crassicolle Diesing, 1850

Parasitological indexes: P= 1.7%, I =4, A= 0.067;
site of infection: StS; total of collected specimens:
4 plerocerci; deposited specimens: CHIOC
37354a-d; examined samples: CHIOC 31926a-b,
33622, 33689,33690 and 33902 a-b.

Remarks: Ptemobothrium crassicolle has been
registered in several marine and freshwater fishes
in Brazil (Porto et al., 2009). The morphology of
this cestode species recovered from P isosceles
agrees with the description of P. crassicolle (Sio
Clemente, 1986; Rego, 1987; Campbell &
Beveridge, 1996). The morphological comparison
was made with specimens collected in M. fizrnieri
by Sdo Clemente (1986) and by Pereira Jr. &
Boeger (2005), in Qligoplites palometa (Cuvier,
1832) by Takemoto et al. (1996b), thus confirming
the specific identification.

Paralichthys isosceles is a new host record for P
crassicolle.

Grillotiidae Dollfus, 1969
Grillotia Guiart, 1927
Grillotia carvajalregorum (Carvajal & Rego,
1983) Menoret & Ivanov, 2009
(Figs.3-6)

Synonymy: Progrillotia dollfusi Carvajal & Rego
1983.

Parasitological indexes: P= 73 %, MI = 11.7, RI
=1-56, MA = 8.6 sites of infection: AC, 5, S(M, 1,
L, AM, DM; total of collected specimens: 514
plerocerci; deposited specimens: CHIOC 37363a-
e; examined samples: CHIOC 32018a (holotype),
32018b-d (paratypes), 33719-33735, 36371,
36373,36431,36432, 365 19a-b, 36674, 36684 and
36698.

Remarks: Carvajal & Rego (1983) described the
species P, dollfusi on the basis of plerocerci. Pereira
Jr. & Boeger (2005) redescribed the peculiar
armature of the basal region, that presents five
hooks encircling the tentacle, anterior to the first
semicircular row of principal hooks. Menoret &
Ivanov (2009) re-named the species as Grillotia
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carvajalregorum, after the finding of adult
specimens recovered from Sguatina guggenheim
Marini, 1936, in Argentina. The plerocerci
collected now were compared to those deposited in
the CHIOC obtained in the Brazilian coast and
presenting the same pattern referring to oncotaxy
and microtriches, as observed by Pereira Jr. &
Boeger(2005)e Menoret & Ivanov (2009).

In the present study G. carvajalregorum appeared
with the highest parasitological indexes when
compared to the other species, except for the mean
intensity. High parasitological indexes have been
referred to other hosts from the Brazilian littoral, as
occur in Cynoscion guatucupa (Cuvier, 1830) P =
90.48%, M1 = 2683.46, MA = 2427,90, Cynoscion
jamaicensis (Vaillant & Bocourt, 1883) P =
81.67%, MI = 433.45, MA = 353.98; Macrodon
ancylodon (Bloch & Schneider, 1801) P = 96.67%;
MI = 792.21 MA = 765.8 by Pereira Jr. & Boeger
(2005); in Pseudopercis numida Miranda-Ribeiro,
1903 and P. semifasciata (Cuvier, 1829) P= 71%
and 65.2%, MI= 2.8 and 4.7, respectively by
Luque et al. (2008). The infection sites cited by
those authors were the mesentery and celomatic
cavity; presently, in specimens of P isosceles,
besides these sites, parasites occumred in the
abdominal and dorsal musculatures. Adults of this
cestode reported from S. guggenheim in Argentina,
also appeared with a high prevalence (83%) in the
six investigated hosts (Menoret & Ivanov, 2009).
This is anew host record for G. carvajalregorum.

Poecilacanthoidea Dollfus, 1942,
Lacistorhynchidae Guiart, 1927,
Callitetrarhynchus Pintner, 1931
Callitetrarhynchus gracilis (Rudolphi, 1819)
Pintner, 1931

Parasitological indexes: P = 3.33%,1 =1, MA =
0.033; site of infection: AM; total of collected
specimens: 2 plerocercerci; deposited specimens:
CHIOC 37355 and 37356; examined samples:
CHIOC 31924a-b, 32496, 32564, 33618, 33686,
33687, 33904a-b, 34327, 33328, 34303, 34308,
34509,35005, 36374, 36433, 36532 and 36669.

Remarks: The morphology of the two specimens of
Callitetrarhynchus gracilis recovered from P
isosceles is in agreement with previous
descriptions by Dollfus (1942), Carvajal & Rego
(1985) and Palm (2004). This species has been

reported from several Brazilian teleosteans and
elasmobranchs (Luque et al., 2000, 2008; Silva et
al., 2000a, b; Luque & Alves, 2001; Knoff et al.,
2002; Cordeiro & Luque, 2004; Sio Clemente et
al., 2004, 2007; Pereira Jt. & Boeger, 2005; Alves
& Luque, 2006; Ferreira et al., 2006; Pinto et al.,
2006; Dias et al., 2009). The finding of this species
of Poecilacanthoidea in P. isosceles confirming
previous reports, and also its low host specificity,
since it has been collected from various infection
sites of teleosteans.

Faralichthys isosceles is a new host record for C.
gracilis.

Figures 3-6. Plerocercus of Grillotia carvajalregorum,
scanning electronmicrographs.

Fig. 3. Scolex, lateral view. Fig, 4. Hooks of basal
armature, bothrial surface. Fig. 5. Distal bothrial
surface, near bothrial groove. Fig. 6. Microtriches on
distal bothrial surface. Scale bars: Fig, 3 =200 um; Fig.
4=30pum; Fig.5=5 pm;Fig.6=4 pm.

TetraphyllideaCarus, 1 863, Scolex Miieller, 1788
Scolex pleuronectis Mileller, 1788

(Fig. 7)
Parasitological indexes: P =40 %, MI=9,RI = 1-

70, A = 3.6; total of collected specimens: 216
plerocercoids; sites of infection: S, I; deposited

I
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specimens: CHIOC 37357a-b, 37358, 37359,
37360, 37361 and 37362; examined samples:
Scolex pleuronectis CHIOC 31952, 32672, 32673,
32674, 34304, 34309a-b, 34331, 34501, 34502,
34525, 34573, 34709a-b, 36245, 36547, 36554,
Jedl4, 36679, 36689, 37155, 37157 and 37158;
Seolex sp. CHIOC 33331, 33332 a-b, 33333 a-b,
33334 a-c, 33335, 33619, 33688, 36483, 36533,
36540 and 36210.

Description (n=6): Plerocercoids 405-4000 pm
(1810 pm) long, 90-310 pm (197 pm) wide.
Retractile apical myzorhynchus (invaginated), 55-
265 um (150 um)long, 70-325 pm (164 um) wide.
Four bothridia (inverted) divided into numerous
loculi by a single longitudinal septum and several
transverse septa, contained in pouches with 80-3635
um (214 pm) long, 5-200 pum (125 pm) wide.
Botridial stalks present.

Remarks: The morphology and morphometrics of

specimens of 8. pleuronectis recovered from P

isosceles present similarities with the scolices of

adults of Echeneibothiium Van Beneden, 1850,
presenting scolex with apical retractile
myzorthynchus anf four pedunculate bothrids
divided into transversal septa along with a single
longitudinal septum, that are characteristic of this
genus. Chambers et al. (2000) remark that in
several species, the morphology related to the
scolex of larval tetraphylids can be different in the
adults. Euzet (1994) includes the species of this
genus in Echeneibothriinae de Beauchamp, 1905,
The morphology of the plerocercoids described
now, is similar to that reported by Chambers et al.
(2000) for the metacestode Type 5 (fig3a, p. 291)
presenting the four evaginated bothridia divided
into numerous loculi by a single longitudinal
septum and several transverse sepla, and also the so
called “apical sucker” (= apical myzorhynchus).
Authors suggest that these larvae could be included
in Rhinebothriinag Euzet, 1953, in one of the
genera: Rhinebothrium Linton 1889,
Caulobothrium Baer, 1948 or Rhabdotobothrium
Euzet, 1953, although adult cestodes classified in
these genera does not present the “apical sucker™,
perhaps due to the degeneration of this structure
during the development to the adultstage. Based on
the morphology and morphometrics of the
specimens here studied, their similarity with the
species of Echeneibothrium is considered. Healy et
al. (2009) refer that this genus of Echeneibothriinae
should be included in the new order
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Rhinebothriidea Healy, Caira, Jensen, Webster &
Litlewood, 2009 (synonym of Tetraphyllidea
Carus, 1863 in part), with other five genera of
Echeneibothriinae, considering the bothridia with
stalks as observed in species of Echeneibothrium.

Comparison of larval Scolex spp. deposited in the
CHIOC, and recovered from fishes captured in the
littoral of Rio de Janeiro, with the specimens
studied here, similarities were observed in relation
to the plerocercoids of Scolex sp. (Scolex sp.2),
from Mugil platamus, by the presence of four
pedunculate bothrids with stalks, divided into 12
transversal extroverted loculi with apical
myzorhynchus as well as to the plerocercoids S.
plewronectis recovered from Priacanthus arenatus
Cuvier, 1829; Katsuwonus pelamis (L.); Tvlosurus
acts (Lacepede, 1803). Pseuwdopercis mimida
Miranda-Ribeiro, 1903 and P semifasciata

A

Figure 7. Plerocercoid of Scolex plewronectis.
Scale bar=200pm.
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(Cuvier, 1829), that present bothria with retracted
stalksinside the scolex.

Other plerocercoids deposited in the CHIOC as
Secolex sp. and 8. plewronectis were also observed;

considering that the samples were devoid of

evaginated penduculate stalked bothria in the
scolex, they are to be reconsidered in other genera
apart from Rhinobothriidea sensu Healy et al
(2009). Those metacestodes are deposited and
identified as Scolex sp. from Mugil platanus
Giinther, 1880 (Scolex sp.l), from Orthopristis
riber (Cuvier, 18300, Haemulon steindachneri
(Jordan & Gilbert, 1882), ligoplites saliens
(Bloch, 1793) and as 5§ plewronectis from
Pomatomus saltatrix (Linnaeus, 1766), M.
Sfurnieri, Trichiurus lepturus Linnaeus, 1758,
Caranx latus Agassiz, 1831, Pagrus pagrus
(Linnaeus, 1758.), G. hrasiliensis, Paralonchurus
brasiliensis (Steindachner, 1875), Scomber
Japonicus Houttuyn, 1782, Balistes capriscus
Gmelin, 1789, Euthynnus alleteratus (Rafinesque,
1810), Sarda sarda (Bloch, 1793), 8. brasiliensis,
Katsuwonus pelamis (Linnaeus, 1758), and
Anchoa tricolor (Spix & Agassiz, 1829) (CHIOC
36258, some hooks were observed in the specimen
ofthis sample).

High prevalence indexes of parasitism by this
cestode have been already reported by Silva et al
(2000b) in T. lepturus (P = 96.3 %), Alves et al.
(2002a)in G. brasiliensis (P =87.3 %), Alves etal
(2003) in S. japonicus (P = 30 %), Alves et al
(2004) in Urophyeis brasiliensis (Kaup, 1858) (P=
36 %) and Luque et al (2008) in Pseudopercis
numida(P=43.6%)and P. semifusciata (P= 53 %),
from the littoral of Rio de Janeiro, thus confirming
the present findings. Lower prevalence indexes
were reported by Knoff et all (1997) (P = 4.7 %,
Scolex sp.l, and 0.7 %, Scolex sp.2) in Mugil
platanus, Lugqueetal. (2000)(P=3.6%)in C. latus,
Paraguassu et al. (2002) in P. pagrus (P= 5.5 %)
and Alves et al. (2005) in B. capriscus (P=10.7%).
Previous data related to plerocercoids
morphologically similar to those of the present
study, namely Scolex sp.2 in Mugil platanus, and 8.
plewronectis in P. numida and P, semifasciata were
reported by Knoff et al. (1997) and Lugue et al.
(2008).

Paralichthys isosceles is a new host record for
Scolex plewronectis.

DISCUSSION

Considering that data on cestodes infecting
specimens of P, isosceles are unavailable, results of
the present investigation were compared to those
related to other species of Paralichthys from other
localities. Oliva et al. (1996) reported to adults of
Pseudophyllidea (= Diphyllobotriidea?) of an
unidentified genus, parasitizing the intestine of P
adpersus (Steindachner, 1867), in the North of
Chile (P = 4.5 %, MA= 0.07) what differs from the
results here obtained, when plerocercoids of
Diphyllobothrium sp.1 and Diphyllobothrium sp.2
were recovered. Chilean authors have also referred
to metacestodes of Trypanorhyncha, a plerocercoid
of Mvbelinia surmenicola Okada, 1929 and one
plerocercum of Lacistorhyvnchus dollfusi
Beveridge & Sakanari, 1987, whereas during the
present investigation, other seven different species
were recovered. The tetraphyllid S. pleuronectis
was referred in the intestine (P = 5.7 % and MA=
(0.29), in the same infection site here considered,
but with remarkably higher parasitological
indexes.

Castilho-Sanchez et al. (1998) reported to
tetraphylid cestodes parasitizing specimens of
Paralichthys californicus (Ayres, 1859), from
Bahia de Todos Santos, Estero de Punta Banda,
Bahia de San Quintin, Baja California and Pacific
ocean in Mexico. Cestodes were found infecting
the stomach, intestine and ceca, with prevalence
ranging from 1 to 6, depending on the collection
area; higher parasitic indexes were similar to those
presently observed although with plerocercoids
morphologically different ( four sessile bothridia).

Considering ichthyo-sanitary approaches, the
presence of Trypanorhyncha metacestodes in the
musculature is harmless to humans only affecting
the hosts besides the repugnant aspect conferred to
the meat, often rejected by consumers and thus
impeding its commercialization after the sanitary
inspection (Sdo Clemente et al., 2004). Recent
studies dealing with medium sized or huge
Trypanorhyncha plerocerci as Molicola horridus
(Goodsir, 1841) Dollfus, 1942 and
Gymnorhynchus  gigas Robinson, 1959, have
demonstrated that their ingestion can trigger
allergenic processes in humans (Goémez-Morales et
al., 2008). The presence of medium sized
Trypanorhyncha plerocerci as those of P
crassicolle, P. heteracanthum an C. gracilis, found
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parasitizing the flounders presently investigated,
even appearing with low parasitological indexes,
must be of concern, mainly considering the species
infecting the musculature (Dias et al., 2009, 2010).
Considering the occurrence of metacestodes in the
musculature of fish specimens, as those studied
now, it is suggested that the affected areas should be
removed in order to permit the commercialization
of the meat, in agreement with data after Amato et
al. (1990) and Sao Clementeet al, (2004).

The finding of Diphyllobothrium spp.

plerocercoids in the musculature of specimens of

the flounder, indicates the risk of human
contamination (Knoff et al. 2008), thus
emphasizing the importance ofalerting the sanitary
inspection services and of adopting proper
procedures for the control of this zoonosis. Inorder
to avoid the spreading of helminth infections,
individual efforts have to be made aiming at the
change of acquired alimentary habits, mainly those
related to the ingestion of raw or poor cooked fish,
thus increasing the possibility of human infections
(McCarthy & Moore, 2000; Knoffetal., 2008).
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Abstract

From December 2006 to March 2008, 60 specimens of Paralichthys isosceles and
25 specimens of P pafagonicus were investigated for helminths. One hundred and
sixty-nine digeneans were recovered and parasites were identified as juvenile
didymozoids of two types. Torticaecum and Neotorticaecum were found in 48 of
the 60 P. isosceles (80%) and 10 of the 25 P palagonicus (40%). Torticaecum and
Neotorticaecum are reported for the first time in fish in South America (Brazil),
found in the Atlantic Ocean. Morphometrics and illustrations are presented.

Introduction

Paralichthyidae, included in Pleuronectiformes, are
represented by a distinct group of fish with a very
peculiar morphology. Members of this family live on the
sea bed, burrowed in the sand, and are extremely
mimetic. They are of great ecological importance and are
represented by a large number of species with wide
geographical distribution. Paralichthys isosceles Jordan,
1890 occurs from central Argentina o north-eastern
Brazil, whereas Paralichthys patagomicus Jordan, 1889
occurs from Argentinean Patagonia to Rio de Janeiro;
both host species can be found in waters that reach up to
20m in depth (Carvalho-Filho, 1999; Figueiredo &
Menezes, 2000).

The presence of fish parasites is a cause for great
concern, considering the huge economic losses affecting
the commercialization of fish worldwide (Balbuena et al.,
2000} and due to the zoonetic potential of some helminths

*Fax: 5521 2562 1511
E-mail: degomes@ioc fiocrizbr

that occasionally become harmful to humans (Roepstorff
et al., 1993).

Trematodes of the family Didymozoidae Monticelli,
1888 are a very peculiar group, which parasitize, either as
larvae or adults, the tissues and organs of fish, mostly
those of marine species (Kohn & Justo, 2008). As the
complete life cycle of didymozoids has not yet been
described and the taxonomic position of this group of
trematodes continues to be poorly understood, the proper
identification of juveniles certainly adds new data to the
current body of knowledge about these parasites.

This investigation describes juvenile didymozoids
recovered from specimens of P. isosceles and P patagonicus
in the littoral of the State of Rio de Janeiro, Brazil, and
includes data on taxonomy, parameters of infection and
infected sites.

Materials and methods

From December 2006 to March 2008, 60 specimens of
Paralichthys isosceles (25.0-39.5 cm total length, 164-680 g)
and 25 specimens of P patagonicus (31.0-590cm total
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length, 305-2530g) from the municipalities of Angra dos
Reis, Rio de Janeiro, Marica, Saguarema, Cabo Frio,
Arraial do Cabo, Macaé and Campos, State of Rio de
Janeiro, Brazil (21°15'5-23"23'S; 40°29'W -44°28'W), were
investigated for helminths. Identification of fish followed
the methodology of Figueiredo & Menezes (2000}
Juvenile didymozoids were collected and processed for
study according to usual helminthological procedures
(Eiras et al, 2000); adopted classification of juveniles
was that proposed by Pozdnyakov & Gibson (2008). Slices
of the d[{:;rsal musculature were examined through a
negatoscope; sections of the abdominal musculature
were sliced and examined under a stereomicroscope.
Measurements are in micrometres (pm}, unless otherwise
indicated. Drawings were made with the aid of a drawing
tube connected to a bright field Nikon Eclipse E 800
microscope and confocal laser scanning micrographs
with a ZFISS LSM 510 microscope. Analysis of the
parameters of infection, related to prevalence ('), mean
intensity (MI), mean abundance (MA) and range of infec-
tion (RI) were based on Bush ef al. (1997). Representative
specimens were deposited in the Helminthological
Collection of the Oswaldo Cruz Institute (CHIOC), Rio
de Janeiro, Brazil.

Results

Forty-eight of 60 specimens of P, isosceles were infected
with 137 juveniles from the abdominal cavity, abdominal
musculature, stomach, intestine, gonad serosa, gonad,
kidney and liver. Parameters of infection were: P = 80%,
MI=285 226, MA =228+ 200 and Rl = 1-8 Ten of
25 specimens of P patagenicus were infected with 32
juveniles distributed in the same sites of infection as
observed in P isosceles and with parameters of infection
of P=40%, MI=32+194; MA=128+174 and
Rl = 1-4. Didymozoids were identified as Torticaecum
and Neotorticaecum ty pes (Pozdnyakov & Gibson, 2008).

Torticaecum Yanuguti (1942)
ifig. 1la and b, table 1)

General description. Body elongate, relatively narrow,
with rounded extremities, tegument smooth, oral sucker
terminal, muscular, followed by a small muscular
pharynx, well-developed ventral sucker, larger than oral
sucker. Oesophagus narrow, long and sinuous, bifurcat-
ing anterior to ventral sucker without glandular cells.
‘Dritsenmagen’ absent. Caeca tubular at bifurcation level,
enlarging in the region below the ventral sucker, forming
13-19 chambers on each side, occupying almost the entire
body and becoming progressively elongated as they
approach the end of the body. Excretory vesicle saccular,
poste rior to caeca.

Neotorticaecum Kurochkin & Nikolagoa (1978)
(fig. 2a—c, table 2)

General description. Body elongate, tegument smooth,
parenchyma vesicular, oral sucker subterminal, muscular,
followed by a muscular pharynx, well-developed ventral
sucker, larger than oral sucker. Oesophagus, narrow and
sinuous, bifurcating anterior to the ventral sucker and

k)

Fig, 1. Torticaccum Yamagut (1942) from Paralichithys isosceles:

(a) entire worm using a bright field microscope; (b) entire worm

using a confocal laser scanning microscope. Scale bars = .25 mm
(a), 0.20mm (b).

encircled by glandular cells that extend up to the middle
portion of the cesophagus. ‘Drisenmagen’ absent. Caeca
chambers posterior to ventral sucker increasing in size as
they reach the end of body. Excretory vesicle saccular,
p{mterinr to caeca.

Discussion

Yamaguti (1942} described the genera Monilicaccum and
Torticaecunt as including some immature fish trematodes
from Japan, unaware that they belonged to juvenile
Didymozoidae, and considered Distonmunt fenestratum
Linton, 1907, as a synomym for Torticaecumr. Purther,
these genera were allocated to the Didymozoidae, and
Yamaguti (1970, 1971} proposed that the generic nomina-
tions should be applied to larval collective groups.
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Table 1. Measurements of didvmozoids of the type, Torticaccum Yamaguti (1942) recovered from Parlichthys
isosceles and P patagonicus from the littoral of the State of Rio de Janeiro, Brazil, depesited in the
Helminthological Collection of Instituto Oswaldo Cruz (CHIOC),

Haost

P. isosceles

P patagoriciis

Mo, of juveniles

Length (mm)

Wid th (mm)

Oral sucker length

Oral sucker width

Pharvix length

Pharyrx width

Ventral sucker length

Ventral sucker width

Mean ratio between suckers

Distance from oral to ventral sucker

Distance from pharynx to caecal
bifurcation

Distance between caecal bifurcation
and ventral sucker

CHIOC no.

11
1.36-4.0 (3.11)
0.14-0.24 (0.18)
48-90 (73)
2452 (44)
18-30 (22)
14-25 (21}
68150 (117)
66-150 (116)

1: 26

240-495 (397)
225300 (262)

54-155 (87)
37274a—¢, 37275,

37276a-b, 37277, 37278,
37279, 37280a-b

4
1.44-2.8 (2.25)
0.14-0.26 (0.21)
50-80 (61)
30-60 (43)
12-20 (16)
12-18 (15)
B0-120 (1K1
80-130 (101}

1: 23

380-500 (452)
250 [n=1]

B [n=1]

37281, 37282,
37283, 37284

Measurements in micrometres unless indicated; means in parentheses. 1, Number of specimens,

According to Pozdnyakov & Gibson (2008), the classifi-
cation of the didymozoids is still controversial and
some authors have used either numeric nomenclatures
(Mikolaeva, 1964, 1965, 1970; Gaevskaya & Nigmatullin,
1976; Kurochkin & Nikolaeva, 1978; Keie & Lester, 1985),

gi'_ ;

or alphabetical organization (Fischthal & Kuntz, 1964;
Fischthal & Thomas, 1968; Gaevskaya, 1977) to properly
identify larval didymozoids
differences. Kurochkin & Ni
nomenclatural system based on the presence or absence

4

resenting small structural
olaeva (1978) suggested a

Fig. 2. Meotorticaecum Kurochkin & Nikolaeva (1978) from Paralichthys patagonicus: (a) entire worm using a bright field microscope;
(b} entire worm using a confocal laser scanning microscope; (c) detail by a confocal laser scanning microscope, showing vesicular
parenchyma (VP), glandular cells (GC) and ventral sucker (V5). Scale bars = 0.50mm (a, b), 0.00mm (c).
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Table 2. Measurements of didvmozoids type Neotorticaccum Kurochkin & Nikolaeva (1978) recovered from
Paralichthys isosceles and P opatagonicus from the littoral of the State of Rio de Janeiro, Brazil, deposited in the
Helminthological Collection of Instituto Oswaldo Cruz (CHIOC).

Host P isosceles P. patagonicis
Mo, of juveniles 4 4

Length (mm) 3.86-4.34 (4.03) 3.5-7.6 (5.11)
Width (mm) 0.36-0.58 (0.46) 0.38-0.62 (0.50)
Oral sucker length B =9 (88) 105=110 (107)
Oral sucker width 56102 (77) FO=100 (84)
Pharynx length 30-40 (33) 30-50 (39)
Pharyrx width 2832 (31) =4 (35)

Ventral sucker length
Ventral sucker width

150 -325 (240)
154 -335 (241)

195-265 (235)
195-270 (232)

Mean ratio between suckers 1: 3.1 1: 28
Distance from oral to ventral sucker 425560 630 =940 (8K
Distance from pharynx to caecal bifurcation 3B5 =425 (402) S0=670 (555)

CHIOC no.

37285, 37286, 37287, 37288

F72H9, 37290, 37291, 372492

Measurements in micrometres unless indicated; means in parentheses.

of the ventral sucker, pharynx, ‘Driisenmagen’ and gland
cells encircling the ocesophagus and/or the anterior
portion of the caeca. In 1985, Kpie & Lester reported
that the disappearance of the ‘stomach’ ('Drusenmagen’)
is related to the worms” aging and observed that the
development of younger stages reveals the presence of
the pharynx and ventral sucker; thus, these characters are
devoid of taxonomic value; it was also suggested that
Latin names ought not to be used and that numerical
arrangements should be adopted for identification.
Pozdnyakov & Gibson (2008) agree with Keie & Lester
(1985) that morphological characteristics of young
didymozoids may change with age, although numerical
and alphabetical trials could lead to misinterpretations.
The former authors recommend, in agreement with
Yamaguti (1970, 1975), that structural types should be
considered for identification and hence, in the present
study, this is based on Pozdnyakov & Gibson (2008).
Two juvenile didymozoids were identified as the types,
Torticaecum and Meotorticaecum. The main differences
observed were the absence (Torticaecum) and the
presence (Neotorticaecum) of gland cells in the oesopha-
geal region and in the caecal bifurcation.

The first juvenile didymozoids mentioned in Brazil
were reported by Amato (1983), parasitizing specimens of
Parona  signata (Jenyns, 1841}, The trematode was
designated as ‘Didymozoid larvae 1" after being com-
pared to species Torticaecum Yamaguti, 1942, considering
body size, aspect and location of ventral sucker. The
Torticaecum type, described here, although larger, can
be associated with Torticaecum nipponicumn, described by
Yamaguti (1942), differing from Didymozoid larvae
I (Amato, 1983) by the absence of an equatorial ring in
the oral sucker. Likewise, specimens described by Koie &
Lester (1985) as species 9, showed similarities in body
shape and location of ventral sucker to the Torticaecum
type; and species 5, also described by Keie & Lester
(1985), is similar to the Neotorticaecum type, mainly
considering the presence of gland cells around the
oesophagus and caecal bifuraation. The second reference
to juvenile didymozoids in Brazil was that of Kohn &
Justo (2008), reporting on the finding of all larval stages

associated with adult Didymocystis  lamothearqumedoi,
infecting three different species of tuna fish.

Although other helminth surveys of marine fish from
the littoral of Rio de Janeiro refer to the presence of
juveniles, the parasites are designated only as immature
didymozoids (Ribeiro et al,, 2002; Luque o al, 2003;
Bicudo et al., 2005; Cordeiro & Luque, 2005; Luque ¢f al.,
2008). Juveniles presently described were found free or
attached to the infection sites, and never associated with
cysts, suggesting the possibility of parasite migration to
different organs of infected hosts, thus explaining the
presence of the trematodes at several sites of infection in
the same host specimen. Cable & Mahhas (1962)
considered that this migration probably promotes the
maturation of parasites.

Although there are no reports of the zoonotic potential
of these juveniles, the prevalence of 223% in the
musculature indicates the need for further studies,
taking into account that high adult worm burdens are
responsible for the distasteful appearance of infected fish
and their subsequent devaluation. Some authors have
referred to the presence of didymozoid eggs in human
faeces (Kamegai, 1971; Chung & Cross, 1975; Camney et al.,
1987; Cross ef al.,, 1989; Traub et al., 2009); yvet, according
to Traubefal. (2009), presumably these eggs were passed
mechanically in the faeces.

Prado-Rosas et al (1999) reported the occurrence of
Torticaecum sp. metacercaria parasitizing the chaetognath,
Serratosagitta  serratodentate, in Caribbean  waters.
The present data enlarge the geographical distribution of
Torticaecum and Neotorticascum types in South America,
in the AtlanticOcean; Paralichthys isosceles and P. patagonicus
are referred to as new hosts for the studied did ymozoids.
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The Lophius  gastrophysus  (Miranda-Ribeiro,
[915) species come from the State of Rio de
Janeiro, Brazil, to Argentina and are the only
representing Lophitformes fishe found in the
Brazilian Southeast region (Figueiredo and
Menezes, 1978). The species is highly valuable
in Brazil, mainly for exportation purposes and
due to its great acceptance in the international
market and the increasing opportunities  for
exportation to Europe.

Diphyllobothriidea  cestodes,  mainly  the
Diphyllohothriumspecies, as is widely known, is
very important for public health, since they are
responsible for the accidental settling of human
diphvllebothriasis. In the intermediate fish hosts,
the diphvllobothriasis can cawse disease and
death in natural conditions  and  breeding
(Rahkonen et al. 1996). In humans., this
zoonosis can appear after they feed on raw fish
meat, or poorly cooked or smoked, or submitted
to inadequate freezing conditions that favors the
survical of the Diphvllobothriton larvae (Scholz
et al, 2000) The classification of marine
Diphyvllohothrizm species 1s somewhat confusing
and the descriptions of Déphyllohothrivane species
of  plerocercoids,  whenever  available.  are
incomplete (Andersen et al.. 1987) and thus,
require detailed maorphological and
morphometric  studies of  these larval forms.
Diphyvllohothriznm  latwm (Linnacus, 1738), D
dendriticion (Nitzsch, 1824) and D, pacificum
(Mybelin, 1931) are the species referred in South
America, causing diphyllobothriasis (Knofl et

Recebido em 1 de agosto de 2010
Ageito em 23 de margo de 2011
E-mail: knoffim@ioc. ficcruzbr

al., 2008) and their plerocercoid larvae, when
compared. to show morphological differences
other than the maximum total length. Other
relevant aspects may be taken into consideration,
such as the morphological aspect of the tegument
surface, the length of the microtrichies, the
format  of the scolex, the degree of s
mvagination, the histological arrangement of the
muscular bundles, and even the infection site
iDick and Poole, 1985).

Regarding the blackfin gooselish, despite its
commercial importance, there are few data on the
helminths of this host, including those that can
be harmful to health or cause economic losses,
since to date there is only a single record of
Trypanorhyncha cestodes  infecting  this  fish
species (Sdo Clemente et al., 2007).

The aim of this investigation was to identify the
diphyllobothriid cestodes parasitizing specimens
of L. gastraphysus in the State of Rio de Janeiro
through the morphological and morphometric
characterization with respective parasitic indexes
related to prevalence, mean intensity, and mean
abundance of infection.

From March 2000 to December 2005, 87
specimen  of the blackfin  gooselish  Lophis
gastrophysus were  obtained  from  fishermen,
markets, and fish exportation facilities in the
municipalities of Cabo  Frio (39 specimen),
Niteroi (34 specimen), Duque de Caxias (six
specimen). and Rio de Janeiro (eight specimen).
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After being purchased, the specimen were
transported in isothermal containers with ice 1o
the Laboratério de Helmintos Parasitos  de
Vertebrados, Instituto Oswaldo Cruz, Rio de
Janeiro (LHPAVAOC/FIOCRLUZ), o be

investigated for helminths, The identification of

fish was in accordance with Figueiredo and
Menezes (1978). For recovery procedures,
specimen  were  eviscerated: the organs and
abdominal  musculature  were  transferred 1o
individual Petri dishes with a 0.65% NaCl
solution to be examined under a sterecscope
microscope. The filets, obtained afier an incision
from near the opercula to the insertion of the
caudal fin, were observed through a candling
table. Cestodes were processed for study in
accordance with Eiras ef al. (2006). A larva was
observed under a bright field Olympus BX-41
microscope and measures were related to body
and scolex length and width and length of the
bothrial swelling. The movements of one of the
worms that was recovered alive were recorded
by a digital sull camera Sony MVC-FDO2 to
permit the tracking of its displacement. The
middle portion of the body was embedded in
paraffin, processed for histological  studies,
cross-sectioned  (Tum  thick),  stained  with
haematoxylin-eosin (HE), and observed under an
Olympus BX-41 bright field microscope. for the
analysis of internal structures of laxonomic
interest.  Another portion of the plerocercoid,
with scolex and part of the body, was stained
with Langeron’s carmine and preserved as whole
mount in Canada  balsam. Photomicrographs
were obtained in an Axiophot Zeiss bright field
microscope. The taxonomic classification was
based on Andersen and Gibson (1989} and
Kuchta e al (2008), and the parasitological
indexes were according to Bush et al. (1997). A
representative  specimen  of the cestode was
deposited in the Colegio Helmintoldgica do
Instituto Oswalde Cruz (CHIOC), Rio  de
Janeiro, R1.

Investigated fish specimen were parasitized with
Diphvilahothrium  sp. plerocercoids that were
found in the intestinal sercsa and abdominal
cavity (Figure 1.1). One of the worms was
recovered alive and showed intense activity
when transferred to a Petri dish with a 0.65%
NaCl solution (Figure 1.2). thus permitting the
tracking of the specimen displacement (Figure
[.3 a-d). The prevalence of the parasitism, mean
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mtensity, and mean abundance of
Diphvilohothrivme sp. in the blackfin goosefish
was 2.3%, |, and 0.02, respectively.

Description of Diphvifabothrium sp., based on
two specimen, with measurements, in one: body

smooth, slightly rugose, 1. 2em long, 0 lem wide.
Scolex  introverted.  inconspicuous,  under

stereomicroscope, only observed under bright
field microscopy, was 0.27Tmm long, 0.75mm
wide (Figure 2.1}, frontal glands present in the
scolex, reaching up to 1/3 of the body. Bothrial
swelling 0.20mm long. Microtriches  hardly
observed, 2.5-5 (3.75) um (Figure 2.2}
Transversal histological cross-sections in the
middle region of the body showed a not so thick
external  epiderm,  epidermic  longitudinal
musculature in a single layer. and parenchymal
longitudinal musculature well developed in the
anterior region, becoming less developed near

the posterior portion (Figures 2.3-4).

Representative specimen was deposited in the
CHIOC under no. 37182a (with both bhody
extremities) and  37182b  (HE histelogical
sections of the middle of the body). This is the
first report of Diphyllobathrium sp. plerocercoids
mfecting specimens of L. gastroplysus.

The ohserved morphological  characteristics
related to the small-sized: retracted scolex;
the bothrial — swellings:  the  inconspicuous
microtriches; the frontal glands in the scolex,
extending to 1/3 of the body: and the epidermic
longitudinal musculature in a single layver are
very similar to those described in D0 latiom by
Andersen and Gibson (19809).

Diphyllobothrium  plerocercoids  parasitizing
teleost  fishe in Brazil are poorly  known
Recently, Knoff ef al (2008), observed larval
Diphyllobothrium  cestodes  in the  cusk-eel,
Genyplterts brasiliensts Regan, 1903, The larvae
observed so far were similar to D, dendriticzon,
with a pseudo-segmented rugose body. with
conspicuous  developing  genital apparatus  in
most of the specimen, that were 4.0-2.29 (1.30)
em long, 0.13-0.20 (0.17) em wide, scolex 0.065-
013 {010y em long and 0.067-0.16 (0.12) cm
wide, bothrial swelling 0.04-0. 10 {0.16) em long,
microtriches 7.53-11.25 (10) um long. different
from the presently observed material shared
closest characteristics with 2. latum.

Arg. Bras. Med. Vet Zootec., v.63, nd, p.1033-1038, 2011
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Figure 1. Plerocercoid of Diphyllobothriton sp. 1: Abdominal cavity with plerocercoid. bar = lem. 2:
Petri dish with 0.65% NaC'l solution with the plerocercoid after the collect. bar = lem. 3: Sequence a-d
permitting the tracking of plerocercoid displacent in a Petri dish with 0.63% NaCl solution. bar = lem.

Arq. Bras. Med. Vet. Zootec., v.63, n.4, p.1033-1038, 2011 1035
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RN Y O ;‘* e :.: -
Figure 2 |: Detail of anterior extremity showing introverted scolex,
bar = 100um. 2: Detail of tegument indicating the microtriches (M). bar = 20um. 3: Transversal
histological cross-section in the middle region. bar = 200um. 4: Detail of 2.3 showing external epiderm
(EE). epidermic longitudinal musculature { ELM). and parenchimal longitudinal musculature (PLM) well
developed. bar = 200um.

Cases of human infection with diphyllobothrid ingestion of raw, poorly cocked or smoked fish
cestodes of the Diphyllobothrivun genus, mainly meat  (Knoff ef al. 2008. Mezzari and
D. latum. have been reported in Brazil, with the Wiebbelling. 2008). It reinforces the importance
statement that the transmission  of of the study of larval cestodes in Brazilian fishe,
diphvllobothriasis  has  occurred  after  the since in  the present investigation, the

1036 Arq. Bras. Med. Vet. Zootec., v.63, n.4, p.1033-1038, 2011



plerocercoid larva was found alive in the host,
thus permitting to observe the movement and
extroversion of the scolex within the bothrial
region. that became evident and pointed. Figure
1.3 a-d. making 1t wery similar to  the
plerocercoid of D latum that 15 shown in
Andersen et al. (1987). The parasitological
indexes obtained on that fish were very low, and
the sites of infection that were found in
musculature indicate zoonotic potential. Chat et
al. (2005) reported that besides Japanese food. in
several other countries the ingestion of raw fish
is common, permitting that live plerocercoids
infect humans. According to McCarthy  and
Moore (2000), the change of alimentary habits 15
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to be considered a major risk factor, since it
promotes  the appearance and increase  of
zoonotic infections due to helminths. Thus,
Diphvllobothrivme  sp. larvae  parasitizing
specimens of L. gastrophysus in Brazil can be
harmiul  whenever fishe are inadequately
mgested by consumers. Prevention  methods
related to  human diphvllobothriasis  already
considered by Knoft et al. (2008) are priority and
must be reported not only to the customers but
also to fishermen and merchants.

Kevwords: cestodes Diphyllobothriidea, Lophius
gastroplysus

RESUMO

Entre ox meses de marco de 2000 e dezembro de 2005, 87 espécimes de L. gastrophysus foram abtidos de
supermercados e empresas de exportacdo localizadas wos municipios de Cabo Frio, Niteroi, Dugue de
Caxias e Rio de Janeiro. Os peives foram necropsiados, filetados e seus drgdos investigados para
presenca  de  helmintos.  Dois  espécimes  (2,3%)  estavam  parasitados  por  plerocecoides  de
Diphyllobothrium Cobbold, 1858 na cavidade abdominal e serosa do intestine, com intensidade média de

wm parasito por peive e abunddncia média de 0,02, mostrando baixe potencial infectivo. Este ¢ o
primeiro registro de plerocercoides de Diphyllobothrium sp. no peixve sapo-pescador.

Palavras-chave: cestoides Diphvllobathriidea. Lophius gastrophysus
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Diphyllobothrium latum AND Diphyllobothrinm SP. AS THE AGENTS
OF DIPHYLLOBOTHRIASIS IN BRAZIL: MORPHOLOGICAL
ANALYSIS AND OF TWO NEW CASE REPORTS?

Diphyliobothrium latum £ Diphyifobothrium S COMO AGENTES DA
DIPHYLOBOTRIOSES NO BRASIL: ANALISE MORFOLOGICA E RELATO
DE DOIS NOVOS CASOS

Marcelo Knolt', Roberto Magalhies Pinto!, Sergio Carmona de 83o Clemente?,
Michelle Cristie Gongalves Fonseca® and Delir Corréa Gomes?

ABSTRACT. Knotf M., Pinto R.M., de Sd0 Clemente 5.0, Fonseca M.C.G & Gomes
D.C. Diphyllobothrivm fatwm and Diphyllobothrinm sp. as the agents of diphyllo-
bothriasis in Brazil: morphological analvsis and two new case reports. [Dipfndlo
Bethrim ot and Diphollobofirinm sp. como agentes da diphylobotrioses no Bra-
sil: analise mortologiea ¢ relato de dois novoes casos|. Revisia Brasdleira de Medicing
Feveringrig, 33730 030 1ad, 2047 Laboratorno de Helmintos Parasitos de Vertebrados,
Instituto Oswaldo Cruz, Fundagio Oswaldo Cruz, Avemda Brasil 4365, Manguimhos,
RJ 21045-900, Brasil. E-mal: knothnidhoc fiocroez br

Between August 2004 and April, 2005 two adults, 2 man and & woman, hiving in
Fiao de Janeo, frequently feeding on raw fish (susht and sashom) withouot a recent has-
torical of bemng abroad, presented stimlar symptoms of abdominal pain. Fecal samples
with the presence of eggs recovered from both patients with together a strolala found 1in
the stools of the woman were sent to the Laboratoro de Helmintos Parasitos de Verte-
brados, Instito Oswaldo Croz for examimation. In order to avoid the accurate wdenti-
fication of parasites, epgs and proglotids were measured and analvzed: transversal and
sagttal seetions of the proglottids were also obtained. Results showed the presence of
Dpdrellabotfeim fatum and Dipdoeflobothemm sp.n the two imfected mdividuals, man
and i the woman, respectively, A survey of other human cases of diphyllobothnasis
cocurring in Brazil 15 presented.
KEY WORDS. Diphyllobothriasis, Dipinflobothwivem lanam, Diplyvlfobotheivm sp., humans,
Foonosis, Brazil.

RESUMO. Enire agosto de 2004 ¢ abnl de 2005, das amostras de fezes com ovos dos pacientes ¢ uma
dois adultos, um homem e uma mulher residentes  porgio do estrobilo provenientes da mulher foram
na cidade do Rio de Janewro e consumidores habi-  enviados ao Laboratono de Helmintos Parasitos de
tuais de pescado cru (sushi e sashimi) sem historico Wertebrados, Institute Oswaldo Cruz. Com objetivo
recente de vigjem nternacional. apresentavam sin-  de wdentificar os parasitos, os ovos e as proglotes to-
tomas similares de dores abdominais. As anahses  ram medidos e analisados: nas proglotes foram re-
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alizados cortes histologicos transversals e sagitais,
Apos analise taxondmica dos ovos e proglotes gra-
vidas for possivel a determinacio especifica comao
Diphvlfobodheium sp. para a amostra proveniente
do homem e para aquela proveniente da mulher
como [ fatm. B apresentado o levantamento dos
casos ocorridos no Brasil.

PALAVRAS-CHAVE. Diphyllobothriose, Dipfvllohothrinm
laisem, Diphyllobotheium sp., humanos, zoonose, Brasil,

INTRODUCTION
The 1dentification ol species of Dipfviloho-
farim (Cobbold 1858), has been reported from
difterent geographical regions, on the basis of the
morphological characters of adults or parts of the

strobila { Torres 1982, The proper dentification of

species included m Dipdnodloborieim 15 to be achie-
ved more by means of rehable morphological cha-
racters than those only related to the size of egps.
Thus, according to Torres { 1982), the host species,
intensity of infection and age of the parasite can in-
terfere 1in the dimension of eggs that has not to be
considered as the best method for the specific diag-
Nosis.

The present investigation deals with the results
obtained with the study of the eggs, transversal and
sagittal sections of the proglottds of Dipfndloho-
drfzm specimens by means of bright-field and con-
focal scanning laser microscopies.

Taking into account the fact that several studies
related to these infections have increased during the
last vears 1n Brazil, a survey ol the previously re-
ported cases 1s also presented.

HISTORICAL FINDINGS

Between August, 2004 and Apnl, 2005 two
adults (a man and a woman), both living 10 the mu-
nicipality of o de Janeiro, State of Rio de Janeiro,
Brazil, often feeding on raw imported salmon meat
and on other species of native fishes (served as su-
sht and sashimi) without references to trips abroad
in the last five vears, presented svmptoms ol para-
sittsm. The man (47 years old) complained of se-
vere abdominal pam, nausea and vomiting sensa-
tion. In August, 2004, the patient was admuitted n a
clinical center, attended and conducted to a private
laboratory for stool examination. The analvsis re-
vealed an infection by an uncommon helminth. In
order to confirm the diagnostic, another stool sam-
ple with parasite eggs was sent to the Laboratorio
de Helmintos Parasitos de Vertebrados (LIHPWY,

Instituto Oswaldo Cruz/Fiocruz. The woman (53
vears old) presented mild abdominal paimn, frequent
flatulence and nocturnal hvpoglvecemia and n MNo-
vember, 2004 expelled part of a strobila in the fe-
ces. In Apnl, 2005 the patient, expelled parts of the
parasite, together with the feces. The matenal was
collected and sent to the LHPY for examination.
The sample consisted of eggs and parts of strobila,
without the scolex, A portion of strobila was stained
with Langeron’s carmine and mounted in Canada
balsam whereas another was prepared for paralin
embedding, sectioned {7 micrometers thick) and
stamed with hematoxylin-eosin (HE), for histologi-
cal examination of the mternal structures of taxo-
nomic interest, by means of light and confocal laser
microscoples. The sedimentation method of Lutz
was performed for the analysis of eggs in the fe-
cal samples of both patients. Analysis and measeru-
ments were based on 50 eggs obtamed tfrom each
patient. The adopted methodology for the proper
diagnosis related to the different species of Dipdnd-
fohothrivm, the measurement of eggs, proglotids
and terminology, follows several authors (Baer et
al. 1967 Raush & Hilhard 1970, Torres et al. 19849,
Andersen et al. 1987, Sampaio et al. 2005 ) whereas
the classification 15 1n accordance with Kuchta et
al. (2007). In the description, measurements of pro-
glottids are in millimeters, that of the eggs inomi-
crometers, using on occular micrometer connected
to a bright-field BX-41 Olympus microscope, ex-
cept when otherwise indicated. and means are n
parentheses. Studied specimens are deposited in the
Colegio Helmimtologica do Instituto Oswaldo Cruz
(CHIOC), Ko de Janeiro, BRI, Brazil. The general
survey on the Brazihan cases of diphyllobothriasis
was based on previously published data.

Examiation ol eggs present in the fecal samples
obtained from both patients, together with the stro-
bila expelled by the woman, revealed the presence
of a cestode species, included in Pseudophvihdea
Carus, 1863, Diphyllobothriidae Luhe, 1910 and
Dipfnvllobodlirinn Cobbold, 1858 Eggs present
in feces of the man were dentified to Dipfnvdiobe-
thiien sp., whereas eges and parts of the strobila
obtained from the woman could be related to £ fa-
fum (Lannaeus, 1738,

Descriphion of eggs present in the fecal sample
from the man (Figure. la) eggs non-embryonated,
operculated and an abopercular knob, 30.9-56 .4
(532.8) long, 38.2-45 5 (40.8) wide, not collapsed.
Matenal deposited: CHIOC no. 35582
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Figure 1. Diphyflobothnium latum. Eggs elliptical, non-embryonated, operculum (OP) in one of the extremities and abopercular

knob (K) (a) (Bar = 20 pm). Gravid proglottids, uterus (U) rosette-shaped, occupying the total extension of the segment,
uterine pore (UP) bellow to the common genital pore (GP), median-ventral, in the anterior third of the proglottid, testes not
convergent in the anterior portion of the cirrus pouch, ventral view (b) (Bar = 0.5 mm).

Figure 2. Diphyllobothnum latum. Trans-
versal and sagital sections of the
proglottids - Transversal section pass-
ing through the uterine pore (UP). Mar-
gins of the segments rounded, medular
testes (T) and vitelline follicles (VF) in
a single layer, distributed laterally in
two fields, without connection, sepa-
rated by transversal and longitudinal
muscular fibers (TMF and LMF). Uterus
(U) central (a) (Bar = 0.5 mm). Sagital
section passing to the common genital
pore (GP). Cirrus pouch (CP) oriented
horizontally in relation to the segment
and situated in the anterior portion of
the proglottid, external seminal vesicle
(ESV), dorsocaudal in relation to the
cirrus pouch. Vagina (VG) opening pos-
terior to the cirrus pouch. Uterine pore
located bellow the common genital pore
(b) (Bar = 0.25 mm). Proglotids ventral
surface by confocal laser microsco-
py - Common genital pore central, uter-
ine pore slightly on the left of the com-
mon genital pore, from the anterior end
(c) (Bar = 1 mm). Detail of c - Showing
the circular papillae (CPP) around the
common genital pore and above of the
uterine pore (d) (Bar = 0.2 mm).

Rev. Bras. Med. Vet., 33(3):159-164, jul/set 2011
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Digscription ol the part of the strobila and eggs
in fecal sample from the woman (Figure 1b) and
FroureZa b,c,di; strobila, with 64 gravid proglotiids,
separated by constrictions, 12 cm long. Proglottids
1.5-1.901.7) long by 7.2-8.2(7.8) wide. Ovary ven-
tral, lnlateral in posterior portion of segment, lobes
similar extending to the lateral portion, 0.84-093
(0847 long, 0.15-026 (0.23) wide n each lobe,
Ootype mconspicuous. Mehhis gland oval-shaped
in posterior portion of proglottid, located between
the ovaran lobes, 0.16-0.26 (0.19) long, 0.25-0.55
(0407 wide, Uterus central, rosette-shaped. median,
extending from the antenior regron of ovary towards

the uterine pore, occupying the total extension of

the segment, 1. 47-1 87 (1.65) long, 2 40-2.90(2.67)
wide. Uterine pore located hellow the common ge-
nital pore, median-ventral 1 anterior third of pro-
glottid, on ventral surtace, shghtly on the left of the
genital pore, 0.73-0.83 (0.79) from the anternor end.
The genital pore 15 central with the opening of mas-
culine and fermimine apertures median in the anterior
third of proglotud, 0.18-0.48 {0.30) from 1ts anterior
end. The genital pore 15 encircled, on ventral surfa-
ce, by circular papillae that extend from the anterior
region of segment to uterine pore. Yagina running
from oviduct to genital pore. and opening posterior
to cirrus pouch, Distance of genital pore to uternne

A

pore 1s of 0.23-035(0.28). Testes about 1,200 sepa-

rated in two lateral fields, distributed among the ute-
ring branches, Vitelling follicles abundant, separated
in lateral fields, overlapped at the end of the gravid
uterine branches and n the lateral margins of ovary.
Testes and vitelline follicles not convergent in the an-
terior portion of cirrus pouch. Transversal sections of
proglottids: marging of segments rounded, medullar
estes and vitelling follicles in a single layer, distribu-
ed laterally n two fields, without connection, sepa-
rated by transversal and longitudinal muscular fibers.
In each side of proglothid there are 18-20 testes and
BU-80 witelline follicles. Sagittal sections show an
elongate cirrus pouch onented horizontally i rela-
tion to the segment and situated m antenor portion
of proglotid, 0.40-0.45 (042 long, 0.31-041 wide.
The cirrus occupes almost hall’ of pouch: external
elhiptical semunal vesicle, dorsocaudal m relation to
cirrus pouch, 018027 (0023 ) long, 0. 16-024 {0 18)
wide, Eggs non-embryonated, operculated and an
abopercular knob, 65-70 (67.53) long, 33-60 (37.5)
wide, non-collapsed.

Materal deposited: CHIOC no. 37003 a-e.

DISCUSSION
The species [ fatim and Diplnllobotirim sp.
were relerred by several authors as the agents of
human diphyllobothriasis in Brazil {Table 1), are
commonly related to the ingestion of raw fish meat.

Table 1. Cases of human diphyllobothriasiz previcusly reported in Brazil, due to

Diphyllobothrium species.

Cases States

Species

Reference

& Bahia
S5do0 Paulo

MNA, Sdo Paulo
A Sdo Paulo

0 fafum

0 fafum
A Sio Paulo
A Rio de Janeira
A Bahia 0 fafum
A Rio Grande do Sul 0 fafum
A Paraiba 0. Jfafam
A = Autochthonous

MA - non-autochthonous

DiphySobothrium latum

Dhiphyliohothrium sp.

DhphyTobodhrium sp.
DhphyTobodhrium sp.

Coulinho (1957)

Castilho et al. {2001)°

Eduardo et al. (2005a b)°
Sampaio et al. (2005)

Capuano et al. (2007
Tavares el al. (2005)*
Santos & Faro (2005)°

Emmel et al. (2006)*
Mezzari & Wiebbelling (2008)"

Lacerda et al_ {2007)*

a- Specific identification, methodology not informed.

b Specific identification on the basis of morphology and morphometrics of eggs.

¢ Specific identification on the basis of morphology and morphometrics of eggs and
proglottids. Methodology adopted for the examination of proglottids was not available.

d- Specific identification based on morphological and morphometrics data of eggs and
proglottids with the examination of longitudinal and transversal sections and also on
the observation of the proglotlids by means of scanning electron microscopy.

e- Specific identification on the basis of morphology and morphometry of eggs and
analysis of the proglottids clarified with glacial acetic acid.
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Biological data as well as the availabilitv of en-
tire cestode specimens are necessary to a proper

spectlic diagnosis. The specific identification of

Dhiphwliobotfinn spp. has to be based on several
characters. such as the scolex form, neck length,
external and internal morphology of proglottids,

imcluding maximum strobila width, himits type of

segments, ovary form, number of uterine coils 1n
cravid proglottids filled with eggs, position of the
genital atrium, cirrus morphology, cirrus pouch lo-
cation, seminal vesicle, vagina and uterine pore, the
presence or absence of convergence ol vitelling fo-
licles and testes in the reglon anterior to the cirrus
pouch {Andersen et al. 1987, Torres et al. 1989)
The mimmal charactenstics to allow the differentia-
tion of £ faiwm from the others species are related
to the testes and vitelling folhcles not convergent
in the anterior portion of cirrus pouch. Uterme and
cenital pores apertures are median in the antenor
third of the proglotiid, medullar tesies and vitelline
folhicles in a single laver. External elliptical seminal
vesicle dorsocandal 1 relation to the cirrus pouch.
Thus, eges size alone 15 not considered taxonomi-

cally significant 1n the dentification ol species of

Diphclloboifrivm (Andersen & Halvorsen 1978),
since the host species, intensity of infection and
age can interfere in the dimension of eggs (Torres
[982). The measurements of eggs of different spe-
cies can be overlapped and the greater values were
those referred for 70 fares (Baer et al. 1967, An-
dersen & Halvorsen 1978, Torres et al. 1989). In
South America Dipdnelloboifirivm latum (L., 1758),
D dendriicuwn (Nitzsch, 1824) and [ pacificum
{MNvbeln, 1921 ) have been referred parasitizing hu-
mans (Acha & Szvires 2003 ) In Brazil, since 1915
cases of human diphyllobothriasis were reported on
eggs basis and proglotiids examination and related
to Dipineflobodfrium sp.and £ Jafuwse Most of the
specilic identifications was accomplished by means
ol eges measurements and of a superficial proglot-
tids examination; in some cases, however, the pre-
sence of genital papilla, seminal vesicle position 1n
relation to cirrus pouch, uterus torm together with
the eggs size, have been considered (Table 1),
Morphological and morphometric data on eggs
found 1 the feces from the male patient were n ac-
cordance with the range of vanation reported for se-
veral species ol Dipinclloboifium. Neverless, eggs
alone, do not provide the specific identification, that
15 to be achieved on the basis of eggs and proglot-
tids that were found m the fecal sample from the

woman; differential specific characters are in accor-
dance with thus confirming the madequacy of this
character for the specific diagnosis, and the 1den-
tification of [2 foiwm on the basis of eggs and pro-
glottids n the fecal sample from the woman, agrees
with the differential specific characters (Raush &
Hilliard 1970, Andersen & Halvorsen 1978, Tor-
res et al, 198%, Andersen et al, 1987, Sampaio et al,
20035),

Taking mnto account the methodologies adopted
tor specific identification in previous reports rela-
ted to diphvllobothriasis in Brazil in comparison
with the present data, 1t 15 suggested that n some
of the cases, the species should be referred to as
Dipfndiobodhrivan sp., mstead o [ faveon. These
reports indicate that the principal via ol transms-
sion for diphyllobothriasis 1s the mgestion ol raw,
poorly cooked or smoked fish meat and incrimina-
te as the major responsible tor human infection the
imported salmon. In the present paper, patients n-
formed about the ingestion of this and other native
fishes and 1t 15 known that certain species ol Brazi-
lian fishes captured in hinterland waters and mainly
in the littoral have been utilized i the preparation
of exotic tood (Eduardo et al. 2005b) and thus, the
salmon should not be considered the only agent of
this zoonosis. Recently, the presence of larval -
plivliobothriion sp., was detected 1n specimens of
Crenypierus brasifiensis Regan, 1903 a fish species
commercialized m the State of Rio de Janeiro, indi-
cating the necessity of the studv of other teleosteans
that occur in Brazil {Knotl et al. 2008

In accordance with Scholz et al. (2009, the de-
tection of sources of Depfnvdioboifirivm species and
their identification are ol great importance with res-
pect to epidemiology. Although the techmques of
molecular dentification of 7 faiwm are presently
well developed and properly interpreted (MNakao et
al. 20071, they are of restrict access thus justifving,
by the moment, the species identification, on the ha-
s1g of gravid proglottids. The present paper presents
morphological data on £ e in order to suggest
the specilic identification should not be based on the
finding of eggs alone, since they are of generic va-
lue, onlv,
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Anisakidae nematodes in the blackfin goosefish, Lophius gastrophysus Miranda-Ribeiro,
1915 purchased in the State of Rio de Janeiro, Brazil

Nematdides Anisakidae no peixe sapo-pescador, Lophius gastrophysus Miranda-Ribeiro,
1915 comercializado no Estado do Rio de Janeiro, Brasil

Running title: Anisakidae in Lophius gastrophysus from Rio de Janeiro, Brazil
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ABSTRACT. The blackfin goosefish is included in a prized fish category, representing
worldwide valuable fishery resource. The aim of this study was to identify the Anisakidae
larvae parasitizing this fish species considering the hygienic-sanitary and public health
importance of these parasites infecting specimens of the blackfin goosefish, Lophius
gastrophysus Miranda-Ribeiro, 1915, and that were purchased in markets of the
municipalities of Cabo Frio, Niterdi, Duque de Caxias and Rio de Janeiro; parasitological
indexes and sites of infection are presented. From March 2000 to December 2005, 87
specimens of Lophius gastrophysus were investigated for helminths. Seventeen fish (19.5%)
were parasitized with larvae of anisakid nematodes. Anisakis simplex, Hysterothylacium sp.
and Raphidascaris sp. appeared with prevalence of 1.14%, 12.6% and 12.6%, intensity and
mean intensity of infection of 1, 2.81, 10.5 and mean abundance of 0.01, 0.35 and 1.33
respectively. The sites of infection were stomach, stomach and intestine serosas and
abdominal cavity. This is the first record of Anisakis simplex, Hysterothylacium sp. and
Raphidascaris sp. for this species of fish.

Key words: Anisakis simplex, Hysterothylacium sp., Raphidascaris sp., Lophius
gastrophysus.

RESUMO. Nematdides Anisakidae no peixe sapo-pescador, Lophius gastrophysus
Miranda-Ribeiro, 1915 comercializados no Estado do Rio de Janeiro, Brasil. O peixe
sapo-pescador é muito apreciado e representa um valioso recurso pesqueiro em nivel mundial.
O objetivo deste estudo foi o de identificar larvas de Anisakidae devido a sua importancia
higiénico-sanitaria e na salde publica, desses parasitos que infectam espécimes do peixe sapo-
pescador, Lophius gastrophysus Miranda-Ribeiro, 1915 e que foram obtidos em mercados dos
municipios de Cabo Frio, Niterdi, Duque de Caxias e Rio de Janeiro; os indices
parasitologicos e sitios de infeccdo sdo apresentados. De marco de 2000 a dezembro de 2005
87 espécimes de Lophius gastrophysus foram investigados. Desses, 17 (19,5 %) estavam
parasitados por larvas de anisaquideos. Anisakis simplex, Hysterothylacium sp. e
Raphidascaris sp. apareceram com prevaléncias de 1,14%, 12,6% e 12,6%, intensidade e
intensidade média de infeccdo de 1, 2,81 e 10,5, abundancia média de 0,01, 0,35 e 1,33
respectivamente. Os sitios de infec¢do foram o estdmago, serosas do estdbmago e intestino e
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cavidade abdominal. Este é o primeiro registro de Anisakis simplex, Hysterothylacium sp. e
Raphidascaris sp. nesta espécie de peixe.

Palavras-Chave: Anisakis simplex, Hysterothylacium sp., Raphidascaris sp., Lophius
gastrophysus.

Introduction

The species Lophius gastrophysus Miranda-Ribeiro, 1915 is included in Lophiidae,
and are widely known as “fishing fish” due to the way they attract prays to their wide mouth
by moving the illicium. The lophiids are considered poor swimmers and are found in depths
not exceeding 200 m, occasionally reaching 1,000 m, and mostly inhabiting bottom
environments. Eggs and larvae are pelagic whereas juveniles are demersal, occupying deeper
areas as adults (VALENTIM et al., 2007). The blackfin goosefish is included in a prized fish
category, representing a worldwide valuable fishery resource. Lophius gastrophysus occurs
from the State of Rio de Janeiro to Argentina, and is the only species of Lophiiformes found
in the Brazilian southeastern region (FIGUEIREDO; MENEZES, 1978) and is considered of
high commercial value, mainly in international markets. Considering the increasing
opportunities to export meat of this fish species to European and Asian countries, there was a
rapid development related to organized fishery procedures involving Brazilian or other hired
ships in a wide and unprecedented occupation of fishing areas in the region between the north
of Rio de Janeiro and south of Rio Grande do Sul (PEREZ et al., 2002; RAMELLA et al.,
2005).

Parasitic infections acquired by means of food ingestion, exhaustively described
along the years, are still of great importance in public health, with emphasis in the role
anisakid nematodes play in the spreading of human anisakiasis due to infections with Anisakis
simplex, (ADAMS; MURREL, 1997).

In humans, this parasitosis can occur after the ingestion of raw, poor cooked/smoked
or superficially salted fish meat containing infective larvae (HUANG; BUSSIERAS, 1988;
AUDICANA et al.,, 2002; ACHA; SZYFRES, 2003). Larvae can remain in the stomach
cavity, without invading the tissues, causing a generally asymptomatic infection. In the
invasive cases, larvae migrate to the gastric or intestinal mucosa inducing the appearance of
edema, ulcers and bleeding (ACHA; SZYFRES, 2003); cases of angioedema, nauseas,
vomiting,  diarrhea, acute cutaneous rash, anaphylaxis, allergy, abdominal tumors,
polyarthritis, angina-like thoracic pain, epigastric pain, bronchi spasm, empty stomach
sensation, gastric ulcer simulation, ileitis and appendicitis (ALONSO et al., 1997,
DASCHNER et al., 1997; MERCADO et al., 1997, 2001; PURELLO-D’AMBROSIO et al.,
2000; AUDICANA et al., 2002; GOMEZ et al., 2003; RUBIO et al., 2003; GARCIA;
ARAUZO, 2004; RODRIGUEZ et al., 2006).

In fishes, anisakiasis can affect several organs and number of larvae can reach up to
100 specimens/fish (ACHA; SZYFRES, 2003). Commonly, the most affected organ is the
liver and the most important change is the atrophy (ACHA; SZYFRES, 2003). Anisakids can
remain encapsulated in other organs, perforating the stomach wall, visceral adherence and
muscular destruction (REGO et al., 1985; EIRAS; REGO, 1987; ACHA; SZYFRES, 2003;
TEKIN-OZAN; KIR, 2007; MOTTA et al., 2008; FELIZARDO et al., 2009a). Teleosteans,
that play a role in the life cycle of anisakid worms as intermediate hosts, have been
investigated aiming at the finding of the larval forms of these nematodes. This paper deals
with the report of anisakids parasitizing specimens of L. gastrophysus, by means of
morphological analysis, together with parasitological indexes of prevalence, intensity, mean
intensity, range of infection variation, mean abundance and sites of infection.
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Materials and Methods

From March 2000 to December 2005 87 specimens of the blackfin goosefish Lophius
gastrophysus were obtained in markets the municipalities of Cabo Frio (39 specimens),
Niteroi (34 specimens), Duque de Caxias (six specimens), and Rio de Janeiro (eight
specimens). Fish were 27-68 cm (40.95 cm) long. After being purchased, they were carried in
isothermal containers with ice to the Laboratory of Helminth Parasites of Vertebrates,
Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, to be investigated for
helminths. The identification of fishes is in accordance with Figueiredo and Menezes (1978).
For recovery procedures, specimens were eviscerated; the organs and abdominal musculature
were transferred to individual Petri dishes with a 0.65% NaCl solution to be examined under a
stereoscope microscope. The filets, obtained after an incision from near the opercula to the
insertion of the caudal fin, were observed by means of a negatoscope. Nematodes were
processed for study in accordance with Amato et al. (1991). Identification of larval
Anisakidae was based on Rego et al. (1983), Peter and Maillard (1988), Timi et al. (2001) and
Felizardo et al. (2009b). The parasitic indexes are in accordance with Bush et al. (1997).
Representative specimens were deposited in the Helminthological Collection of the Oswaldo
Cruz Institute (CHIOC), Rio de Janeiro, RJ, Brazil.

Results

The Anisakidae burdens recovered from the specimens of L. gastrophysus were
represented by larval stages, most of them with high prevalence. Only Anisakis simplex
appeared with prevalence lower than 10%. Seventeen specimens (19.5%) were parasitized
with 3rd stage larvae of Anisakis simplex, Hysterothylacium sp. and Raphidascaris sp.
Anisakis simplex appeared with the lower indexes, with prevalence of 1.14%, 01 of intensity
and 0.01 of mean abundance, occurring only in the stomach serosa (CHIOC n° 35687).
Hysterothylacium sp. and Raphidascaris sp. presented the higher prevalence index, both with
12.6% whereas Hysterothylacium sp. appeared with a lower index of parasitism, but was
detected in different sites, with a mean infection of 2.81, infection range of intensity of 1-10
specimens/fish and mean abundance of 0.35. Larvae were found in the stomach, intestinal
serosa and abdominal cavity (CHIOC n° 35686). Raphidascaris sp. appeared with the highest
mean intensity, 10.5, infection range of intensity of 01 to 89 specimens/fish and mean
abundance of 1.33. These larvae were present in the stomach (CHIOC n° 35685). Sixty-four
per cent of the 17 parasitized fishes were infected with a single anisakid species whereas 35%
harbored two species. Single infections occurred in 11 specimens, five parasitized with
Hysterothylacium sp. and six with Raphidascaris sp. Co-infections with two species were
observed in six fishes, one with Anisakis simplex and Hysterothylacium sp. and five with
Hysterothylacium sp. and Raphidascaris sp.

This is the first report of Anisakis simplex, Hysterothylacium sp. and Raphidascaris
sp. in L. gastrophysus.

Discussion

The present data are in accordance with previous findings related to anisakid larvae
recovered from other marine fishes that occur in the littoral of the State of Rio de Janeiro. The
specific identification was restricted to a small group of larvae on the basis of morphological
and morphometrics comparison that agrees with the results reported by Felizardo et al.
(20094a,b).

The presence of larval stages of nematodes indicates the potential of this fish species
as an intermediate host in life cycles of parasites trophically transmitted in the marine
environment. Valentim et al. (2008) informing about 40 food items in the stomach of L.
gastrophysus, refer, among them, to fishes, mollusks and crustaceans, suggesting that the diet
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of specimens of L. gastrophysus promotes their role as intermediate hosts; the present results
corroborate with this statement, since only larval stages of the helminths were recovered now.
In Brazil, to date, there are no reports related to human anisakiasis in despite of the recovery
of larvae from marine and freshwater fishes, and marine cetaceans (PEREIRA et al., 2000;
SILVA et al., 2000; SILVA; SAO CLEMENTE, 2001; KNOFF et al., 2004, 2007; LUQUE;
POULIN, 2004; SALGADO et al., 2004; ABDALLAH et al.,, 2005; BRASIL-SATO;
SANTOS, 2005; PRADO; CAPUANO, 2006; TAVARES; LUQUE, 2006; MOTTA et al.,
2008; LACERDA et al., 2009), together with the finding of live Anisakidae larvae in the
musculature of teleosteans (PADOVANI et al., 2005; KNOFF et al., 2007; SAAD; LUQUE,
2009).

Conclusion

Ingestion of raw fish meat (sashimi, sushi and “ceviche”), or smoked fish is
becoming more frequent than ever in great Brazilian urban centers; meat derives from marine
and freshwater fishes, including autochthonous or imported species that could promote the
appearing of human anisakiasis in Brazil, taking into account the increasing popularity of
restaurants and fast food facilities, specialized in serving exotic dishes as already reported by
Germano and Germano (1998). According to McCarthy and Moore (2000) the change of
alimentary habits is an important cause for the settlement of helminth zoonotic infections,
thus increasing the risk factors. Amato and Barros (1984) reinforce this argument suggesting
that anisakiasis may become an emergent zoonosis in Brazil. In addition, Pereira et al. (2000)
affirm that a major risk factor for infections is related to frequent travels people choose, for
business or fun, to countries in which exotic alimentary habits are maintained, together with
the importation of natural, smoked or salted marine products. The World Health Organization
— WHO informs that human infections can be prevented by avoiding the ingestion of raw fish
meat, remarking that most of the anisakid species harmful to humans die under high
temperatures; nevertheless, even the ingestion of well cooked fish meat containing dead
larvae can promote the appearance of allergenic processes (KASUYA et al., 1990; ALONSO
etal., 1997; AUDICANA et al., 2002; ACHA; SZYFRES, 2003).

The report of the presence of anisakid larvae emphasizes the importance of the
Sanitary Inspection Service in adopting specific procedures to detect the presence of larvae
and promote their control, considering their zoonotic menace; the prevention of anisakiasis
mostly depends on the population sanitary education together with the knowledge of proper
rules to be followed in order to avoid the spreading of this zoonosis. (TAVARES; LUQUE,
2006; KNOFF et al., 2007).
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