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ABSTRACT - The objective of this study was to identify the parasitic fauna, the impact of 

the parasite-host relationship and the potential risk of transmission of zoonotic parasites 

in fish marketed in the Metropolitan Region of Recife (Northeastern of Brazil). 

Ectoparasites and endoparasites were collected in Pseudupeneus maculatus (n=34), 

Lutjanus synagris (n=23), and Ocyurus chrysurus (n=20). Organs and/or tissues with and 

without parasites were processed by routine histological techniques. Overall, 43 (55.8%) 

specimens were parasitized by: Rocinela signata; Lernanthropus sp.; Lernaeolophus 
sultanus; Goussia sp.; Haliotrema sp.; Raphidascaris (Ichthyascaris) sp.; Cucullanus sp.; 

larvae of Pseudoterranova sp., Contracaecum sp., Anisakis sp., and Trypanorhyncha. 

Macroscopic and/or histological alterations were associated with Lernantrhopus sp. (gills) 

and Pseudoterranova sp. (liver) in O. chrysurus; R. signata (gills) in P. maculatus; and 

Lernaeolophus sultanus (maxilla) of L. synagris. Histological analysis was shown to be a 

tool that provides important knowledge about the impact of the parasites on the health 

of studied marine fish. New records of parasites are presented (Lernanthropus sp. in O. 
chrysurus, Goussia sp. in P. maculatus, L. sultanus in L. synagris) and parasites of 

importance in Public Health are registered (Anisakis sp., Pseudoterranova sp., 

Contracaecum sp., and Trypanorhyncha), emphasizing the need for measures to avoid 

the risk of transmission to consumer. The information contributes to the knowledge 

about the parasitic fauna of fish and its distribution along the coast of Brazil. 
Key words: Anisakiasis; arthropods; coccidian; helminths; zoonosis. 

 

RESUMO - O objetivo deste estudo foi identificar a fauna parasitária, o impacto da 

relação parasito-hospedeiro e o risco potencial de transmissão de parasitos zoonóticos 
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em peixes comercializados na Região Metropolitana de Recife (Nordeste do Brasil). 

Ectoparasitos e endoparasitos foram coletados em Pseudupeneus maculatus (n = 34), 

Lutjanus synagris (n = 23) e Ocyurus chrysurus (n = 20). Os órgãos e/ou tecidos com e 

sem parasitos foram processados por técnicas histológicas convencionais. Em total, 43 

(55,8%) espécimes estavam parasitados por: Rocinela signata; Lernanthropus sp.; 

Lernaeolophus sultanus; Goussia sp.; Haliotrema sp.; Raphidascaris (Ichthyascaris) sp.; 

Cucullanus sp.; larvas de Anisakis sp., Pseudoterranova sp., Contracaecum sp. e 

Trypanorhyncha. Alterações macroscópicas e/ou histopatológicas foram associadas a 

Lernantrhopus sp. (brânquias) e Pseudoterranova sp. (fígado) em O. chrysurus; R. signata 
(brânquias) em P. maculatus e Lernaeolophus sultanus (maxila) de L. synagris. A análise 

histopatológica demonstrou ser uma ferramenta importante para o conhecimento sobre 

o impacto dos parasitos na saúde dos peixes estudados. Novos registros de parasitos 

são apresentados (Lernanthropus sp. em O. chrysurus, Goussia sp. em P. maculatus, L. 
sultanus em L. synagris) e são registrados parasitos de importância em Saúde Pública 

(Anisakis sp., Pseudoterranova sp., Contracaecum sp. e Trypanorhyncha), enfatizando a 

necessidade de medidas para evitar/diminuir o risco de transmissão ao consumidor. Os 

resultados contribuem para o conhecimento sobre a fauna parasitária de peixes e sua 

distribuição ao longo da costa do Brasil. 
Palavras-chave - Anisaquiose, artrópodes; coccídios; helmintos; zoonose. 

 

INTRODUCTION  

Despite the great diversity of marine fish and their economic importance, studies 

about the impact of parasites on the health of marine ichthyofauna in Brazil are scarce 

(Pavanelli et al., 2008). These studies do not exist for the northeastern region of Brazil, 

where the research already carried out so far has been restricted to the taxonomic 

identification and occurrence of marine fish parasites (Cavalcanti et al., 2013a, 2013b; 

Hermida et al., 2014; Alves et al., 2018, 2020; Cardoso et al., 2018).  

Several species of fish from reef environments are extensively exploited in the 

northeast region of Brazil (Frédou and Ferreira, 2005). The reef species Spotted goatfish 

Pseudupeneus maculatus (Bloch 1793) (Actinopterygii, Mullidae), Lane snapper Lutjanus 
synagris L. 1798 and Yellowtail snapper Ocyurus chrysurus (Bloch 1791) (Actinopterygii, 

Lutjanidae) present high trophic diversity, as well as a variety of habitats and lifestyles 

(Schlacher et al., 2007), thus presenting the highest rates of infection/infestation by 

parasites (Luque et al., 2004; Kharat and Pimple, 2011; Mohammadi et al., 2012). 

Pseudupeneus maculatus, L. synagris and O. chrysurus are classified as Least Concerned 
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(LC), Near Threatened (NT), and Data Deficient (DD), respectively, on the Red List of 

Threatened Species of the International Union for Conservation of Nature (IUCN, 2019). 

Parasites represent a plausible proportion of the world's biodiversity, but are 

largely neglected (Poulin and Morand, 2004; Goldberg et al., 2016). Parasites can provide 

important information about ecosystem conditions by establishing close contact between 

the host and the environment (Kadlec et al., 2003; Luque et al., 2017; Sures et al., 2017). 

Parasitic infestations/infections are very frequent in fish (Yasuoka and Yusa, 2017), 

although under natural conditions these animals show few or no clinical signs or 

abnormalities at the organ and tissue levels (Feist and Longshaw, 2008). Deleterious 

effects of parasites can result in weight loss, hematological alterations, reduced growth 

rate (Pavanelli et al., 2008), cause respiratory failure and death (Vasconcelos and Tavares-

Dias, 2014). Histopathological analysis provides information about the effects of parasitic 

infections/infestations on fish, both in the individual and the population context (Johnson 

et al., 1993; Feist and Longshaw, 2008), reflecting the health of ecosystems (Roberts, 

2012). Besides interfering in fish health, some parasites of these vertebrates have 

zoonotic potential (Barros et al., 2006; Alves et al., 2020; Debenedetti et al., 2020).  

This research aimed to identify parasitic fauna and the impact of the parasite-host 

relationship, and to assess the potential risk of transmission of zoonotic parasites through 

the consumption of three species of marine fish marketed in Brazil.  

 

MATERIAL AND METHODS 

 
2.1 Fish samples  

Fish captured along the Brazilian of northeast coast were purchased from artisanal 

fishermen at a fishery unit and in a public market in two cities of Metropolitan Region of 

Recife (Recife and Itamaracá cities, respectively) in the State of Pernambuco, located in 

the Northeast Brazil. The fish, chosen at random, were transported in an ice cooler to the 

laboratory where they were identified, measured (total length) and weighed, then 

refrigerated at 4º C until dissection.  

2.2 Collection, processing, and identification of parasites  
The fish were macroscopically inspected for ectoparasites and/or lesions in the 

integument. The gill arches were also evaluated for the presence of parasites and/or 

lesions. The celomatic cavity was opened and the stomach, liver, mesentery, and 

intestines were systematically examined for parasite collection with the aid of a 

stereoscopic microscope.  Parasites were collected and preserved in alcohol 70%. 
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Trematods and cestodes larval stages were stained with hydrochloric carmine, while the 

nematodes were clarified with lactophenol. The identification of the parasites was based 

on morphological characteristics (Brusca and France, 1992; Kabata, 1968, 1979; Gibson et 

al., 2001; Jones et al., 2005; Bray et al., 2008; Anderson et al., 2009). Parasites were 

deposited in the Coleção Parasitológica do Laboratório de Parasitologia (CPLAPAR: 1500-

1511) da UFRPE.  

Prevalence was calculated according to Bush et al. (1997). 

 
2.3 Macroscopic and histopathological analysis 

Fragments of parasitized and non-parasitized organs/tissues (gill, stomach, 

intestine, liver, and maxilla), with and without macroscopic lesions, were collected from all 

animals (77) and processed by conventional histological techniques (Camargo and 

Martinez, 2007). 

 

RESULTS AND DISCUSSION 

Seventy-seven specimens were studied: 34 P. maculatus, 23 L. synagris and 20 O. 
chrysurus. Of these, 43 (55.8%) were parasitized by ectoparasites and/or endoparasites 

(helminths and protozoan) collected in the gills, stomach, liver, intestine, and celomatic 

cavity (Table 1).  

 
Table 1 - Parasites of Ocyurus chrysurus, Pseudupeneus maculatus and Lutjanus synagris 
from the Brazilian Northeast coast. 
Fish Parasites and sites of infestation/infection 

Ocyurus 
chrysurus 
 

Rocinela signata (Isopoda, Aegidae) – gill 

Lernanthropus sp. (Copepoda, Lernanthropidae) – gill 

Pseudoterranova sp., Contracaecum sp. and Anisakis sp. (Nematoda, 

Anisakidae) (larvae) – coelomic cavity  
Raphidascaris (Ichthyascaris) sp. (Nematoda, Raphidascarididae) – 

intestine 

Trypanorhyncha (plerocercoid larvae) – coelomic cavity 

Pseudupeneus 
maculatus 
 

Goussia sp. (Apicomplexa, Barrouxilidae) – liver 

Rocinela signata – gill 

Haliotrema sp. (Monogenea, Dactylogiridae) – gill 

Pseudoterranova sp. (larvae) – liver (serosa)  

Lutjanus 
synagris 

Lernaeolophus sultanus (Copepoda, Pennellidae) – maxilla 

Cucullanus sp. (Nematoda, Cucullanidae) – intestine 



70 
Parasitic infestations and infections in marine fish (Actinopterygii: Lutjanidae and Mullidae) marketed in 

Brazil – an animal and human health issue 
 

Archives of Veterinary Science, v.25, n.4, p. 66-79, 2020.                                                  

 

Of the 20 specimens of O. chrysurus, 85.0% (17/20) were parasitized by 

endoparasites (85.0%) and ectoparasites (10.0%), while the prevalence of L. synagris was 

30.4% (7/23): 17.39% and 13.0% by endoparasites and ectoparasites, respectively. Of the 

34 specimens of P. maculatus, 19 (55.9%) were parasitized: all animals had endoparasites 

and 47.4% had ectoparasites.  

The parasites identified were: Rocinela signata Schioedte & Meinert, 1879 

(Isopoda, Aegidae); Lernaeolophus sultanus  (Milne Edwards, 1840) (Copepoda, 

Pennellidae); Lernanthropus sp. (Copepoda, Lernanthropidae); Goussia sp. (Apicomplexa, 

Barrouxilidae); Anisakis sp., Pseudoterranova sp., and Contracaecum sp. (Nematoda, 

Anisakidae) (larvae); Haliotrema sp. (Monogenea, Dactylogiridae);  cestodes of 

Trypanorhyncha order (plerocercoid larvae); Raphidascaris (Ichthyascaris) sp. (Nematoda, 

Raphidascarididae) and Cucullanus sp. (Nematoda, Cucullanidae). Parasites and the sites 

of infestation/infection are presented in table 1.  

Parasitic infestations and infections in fish are common, thus the prevalence found 

was expected. Marine fish exhibit great trophic diversity in aquatic ecosystems, as well as 

a variety of ways of life and habitats (Schlacher et al., 2007), which favors the dispersion 

of parasites (Feist and Longshaw, 2008). The parasites are related to aspects of the 

biology of their hosts, such as diet and migration (Cardoso et al., 2018). For this reason, 

marine fish are paratenic, intermediate and definitive hosts of a wide range of external 

and internal parasites (Luque, 2004; Luque et al., 2004, 2017; Cardoso et al., 2018).  The 

diversity of parasites found in the present study is greater than that reported for P. 
maculatus (Cardoso et al., 2018), L. synagris (Cavalcanti et al., 2013a) and O. chrysurus 
(Alves, 2020) in the waters of the northeast region of Brazil, considering that Cavalcanti et 

al. (2013a) studied only ectoparasites and Alves et al. (2020) recorded only the occurrence 

of nematodes Anisakidae and Raphidascarididae. 

The gills of O. chrysurus parasitized by Lernantrhopus sp. macroscopically 

presented hemorrhagic areas (Figure 1) and fragility in the gill filaments due to the 

fixation of the parasite. Hypersecretion of mucus, branchial filament atrophy, 

inflammation, and congestion were observed (Figure 2). It is important to highlight that 

all the parasitized animals presented only a single specimen of Lernantrhopus sp.  
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Figure 1 - Hemorrhagic area (key) in the 
gills of Ocyurus chrysurus infested by 
Lernantrhopus sp. (Arthropoda, 
Lernanthropidae) (arrow) attached to the 
branchial filaments. 

 
 
Although the genus Lernanthropus is frequently found in fish, and its occurrence 

has been recorded in lutjanid fish (Cavalcanti et al., 2013a), this is the first report in which 

macroscopic and histological changes could be observed in the gills of O. chrysurus 
parasitized by this crustacean. The parasitic crustaceans were fixed in the gill cavity, which 

could lead to changes in respiratory and swimming capacity, loss of weight, and 

reduction of the growth rate of the affected fish (Pavanelli et al., 2008).  

The parasitism by R. signata in O. chrysurus and P. maculatus was associated with 

mucus hypersecretion and congestion of the gills. The lesions caused by R. signata are 
due to the fixation of this hematophagous parasite (Luque, 2004), resulting in total or 

partial occlusion of the blood vessels that irrigate the lamellae and provoking a 

hyperplastic response with an increased secretion of mucus and reduction in the 

respiratory capacity (Thatcher and Neto, 1994; Pavanelli et al., 2008). In the present study, 

mucus hypersecretion and congestion of the gills were observed in P. maculatus 
parasitized by R. signata. According to Machado et al. (1996), the reduction of the 

number of gill filaments is a factor in the reduction of the respiratory efficiency of 

parasitized fish. Some ectoparasites, when in high infestations in the gills, can cause 

serious lesions that can evolve to respiratory insufficiency and death of the host, as they 

favor secondary infections caused by bacteria and fungi (Pavanelli et al., 2008; Kharat and 

Pimple, 2011; Mohammadi et al., 2012; Vasconcelos and Tavares-Dias, 2014). The habit of 

P. maculatus of disturbing the substrate in search of food facilitates infestation in its gills 

(Dubin, 1982) by isopods and trematodes such as Haliotrema sp., found in the current 

Figure 2 - Gills of Ocyurus chrysurus 
showing thickening (asterisk), congestion 
(arrow) and distortion (triangle) of the 
filaments by infestation of Lernanthropus 
sp. 
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work. In the northeast region of Brazil, H. caraibensis Euzet and Vala, 1976, H. caballeroi 
Euzet and Vala, 1976, H. golvani Euzet and Vala, 1976, and R. signata have been reported 

in P. maculatus (Cardoso et al., 2018).  

No tissue changes were found in the liver of P. maculatus specimens parasitized 

by coccidian Goussia sp., which was also recorded by Costa and MacKenzie (1994) and 

Gestal and Azevedo (2005). According to Morrison and Hawkins (1984) the infection by G. 
cruciata (Thélohan, 1892) Labbe, 1896 elicited an intense host reaction and the 

replacement of hepatic tissue might have stressed the fish, although for Costa and 

MacKenzie (1994) the hepatic coccidiosis appeared to have been controlled by the host's 

immune system. There are no reports of parasitism by Goussia sp. in P. maculatus, 
making this a new record. It is important to highlight that identification of parasitism by 

this protozoan was only possible due to the histological analysis. 

Specimens of L. synagris parasitized by L. sultanus showed increased rostral 

volume, with consequent maxillary deformity (Figure 3). Histopathological analysis 

demonstrated a chronic inflammatory reaction, resulting in encapsulation of the parasite, 

in addition to massive loss of bone structure of the maxilla (Figure 3). This loss of bone 

architecture justifies the macroscopic aspect of maxillary deformity, representing a threat 

to the survival of these individuals. Cavalcanti et al. (2013a) recorded the parasitism by 

Lernaeolophus striatus in L. synagris from northeast region of Brazil. However, although 

the macroscopic changes identified are similar those reported by Cavalcanti et al. (2013a), 

the present study describes, for the first time, the histological aspects associated with 

ectoparasitism by this copepod. 

Larvae of Pseudoterranova sp. were fixed in the hepatic serosa and celomatic 

cavity of O. chrysurus, associate with macroscopic lesions, similar to what had been 

registered by Fontenelle et al. (2013).  
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Figure 3 - Lernaeolophus sultanus parasite of Lutjanus synagris. (A) Face deformity; (B) 
massive loss of bone (asterisk) structure of the maxilla.  

 

In the present study, macroscopic and/or histological alterations found 

demonstrated the impact of some parasites on the health of the parasitized fish. Besides 

this, the lesions found also interfere with their commercial value. Histopathological 

analysis is an important diagnostic tool for detecting the deleterious effects of parasites 

(Johnson et al., 1993; Feist and Longshaw, 2008), besides being an indicator of the health 

of the marine ecosystem (Feist and Longshaw, 2008; Roberts, 2012). Fish that are 

undernourished or exposed to contaminants may become susceptible to deleterious 

action of parasites and other pathogens (Kubitza, 1999), which compromises their health 

and conservation.  According to Hudson et al. (2002) the parasitism may influence host 

fitness, even when clinical signs of infection are absent. 

Anisakis sp. (larvae), Raphidascaris (Ichthyascaris) sp. and plerocercoids of 

Trypanorhyncha were found in P. maculatus and O. chrysurus in the current work. These 

parasites reported had already been registered by Alves et al. (2018, 2020) in O. 
chrysurus and L. synagris from the coast of the northeast region of Brazil. Ascaridoid 

nematodes are among the most abundant helminth parasites of commercially exploited 

marine fish (Molento et al., 2017; Alves et al., 2020; Debenedetti et al., 2020). The 

presence of anisakid larvae in the tissues of economically important fish compromises 

their industrialization process and may have consequences for Public Health due to 

zoonotic transmission (Molento et al., 2017; Alves et al., 2020; Debenedetti et al., 2020).  
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Humans anisakid infections occur mainly in regions near the coast and is more 

frequent in countries where fish is eaten raw, undercooked, cold-smoked, or improperly 

salted (Nawa et al., 2005). Humans who accidentally consume alive parasites can suffer 

diarrhea, vomiting, and acute abdominal pain (Montoro et al., 1997; Knoff et al., 2007, 

2013). Even the ingestion of fish with dead anisakids can cause allergic reactions in 

sensitive people (Alonso et al., 1999). 

Although the anisakids were not found in musculature of fish in the current 

research, the risks to Public Health cannot be ruled out (Molento et al., 2017; Alves et al., 

2020; Debenedetti et al., 2020), mainly due to the immunogenic characteristics of these 

parasites (Fontenelle et al., 2013). The migration of larvae to the musculature of live or 

dead fish may occur moments after capture or when fish have been subjected to long 

periods of storage in boats or markets (Fontenelle et al., 2013). 

The cestodes of order Trypanorhyncha have no zoonotic potential. However, 

larvae present in fish musculature can lead to the production of toxins, causing an 

allergic reaction in intolerant people (São Clemente et al., 1995). Fish with heavy loads of 

plerocercoids are rejected during the inspection as they compromise meat hygiene (Alves 

et al., 2018); and because of their appearance, which can lead to rejection by the 

consumer (Silva Júnior, 2010).  

Dias et al. (2010) and Debenedetti et al. (2020) emphasize the importance of 

professionals involved in health surveillance, as well as the prior knowledge of fishermen 

and final consumers about the parasites of fish with zoonotic potential. Health education 

programs to prevent infection by fish zoonotic parasites should be implemented, 

especially in coastal cities, such as Recife and Itamaracá cities. 

The results contribute to the knowledge about the parasitic fauna of fish and its 

distribution along the coastline of Brazil. 

 

CONCLUSION 

Some parasites found in this study were associated with macroscopic and 

histological alterations, which may impact the health of P. maculatus, O. chrysurus and L. 
synagris. The histopathological analysis demonstrated to be a tool that provides 

important knowledge about the impact of the parasites on the health of the marine fish 

of commercial importance. Ascaridoid nematods with importance for Public Health were 

identified, suggesting the need to implement health education actions to prevent 

infection by parasites through the consumption of fish.  
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