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ABSTRACT
Parasitic nematodes can infect both wild and cultivated fish species and may be the source of many 
diseases.  The consumption of raw fish meat in many countries has been the responsible of nematode 
related zoonosis. Knowing the risk of consumption of contaminated fish by the local communities, 
the main goal of this paper is to quantify and report the presence of larvae with zoonotic potential 
of Contracaecum spp. and Eustrongylides spp. found in two exotic fish species from the Tramandaí 
River Basin in southern Brazil. The sample sites were two lagoons of the basin, the Itapeva lagoon and 
Palmital lagoon, sampled in the period of April 2018. Forty specimens of Acestrorhynchus pantaneiro 
and twenty specimens of Trachelyopterus lucenai were examined. A. pantaneiro presented a 58% and 
4% prevalence and a mean intensity of 3.17 and 1 for Contracaecum spp. and Eustrongylides spp., 
respectively.  Meanwhile T. lucenai presented a prevalence of 70% and 5% and a mean intensity of 
1.92 and 1 of Contracaecum spp. larvae and Eustrongylides spp. larvae, respectively. Although larvae 
of Contracaeucum spp. are reported only in the literature in experimental infections, they were able 
to complete their biological cycle in some mammals with certain pathogeneses. However, larvae of 
Eustrongylides spp. infect humans, as reported in the literature, causing severe damage to the intestinal 
tract. Knowing that local populations may be at risk, we recommend that all prophylactic measures 
be taken in relation to fish consumption. This study also contributes to the knowledge concerning the 
parasitic fauna of the host species studied.
Key words: zoonosis; anisakidosis; eustrongylidiasis.

Contracaecum spp. (NEMATODA: ANISAKIDAE) E Eustrongylides spp. 
(NEMATODA: DIOCTOPHYMATIDAE) LARVAS DE NEMATÓDEOS COM 
POTENCIAL ZOONÓTICO ENCONTRADAS EM DUAS ESPÉCIES DE PEIXES DA 

BACIA DO RIO TRAMANDAÍ, SUL DO BRASIL
RESUMO
Nematódeos são parasitas quem podem infectar tanto espécies de peixes silvestres como cultivados, 
no entanto, em altas intensidades podem ser origem de várias doenças. O consumo de carne crua de 
peixe em diversos países tem sido responsável por zoonoses relacionadas com nematódeos.  Sabendo do 
risco do consumo de pescado contaminado pelas populações locais da área de estudo, o objetivo desse 
trabalho foi quantificar e reportar o primeiro registro de larvas com potencial zoonótico dos gêneros 
Contracaecum e Eustrongylides em duas espécies de peixes exóticas na Bacia do Rio Tramandaí, sul do 
Brasil.  As coletas dos peixes ocorreram em duas lagoas da bacia, Lagoa Itapeva e Lagoa Palmital no 
período de abril de 2018. Foram necropsiados 50 exemplares de Acestrorhynchus pantaneiro e 20 de 
Trachelyopterus lucenai. A. pantaneiro apresentou 58% de prevalência e 3,17 de intensidade média de 
Contracaecum spp. e 4% e 1 de Eustrongylides spp., T. lucenai apresentou 70% de prevalência e 1,92 de 
intensidade média de Contracaecum spp. e 5% e 1 de Eustrongylides spp. Embora larvas Contracaeucum 
spp. só sejam reportadas na literatura em infecções experimentais, mostraram completar seu ciclo 
biológico em alguns mamíferos com certa patogenia. No entanto, larvas de Eustrongylides spp. já foram 
reportadas na literatura infectando humanos, causando danos severos na parte intestinal. Sabendo disso 
as populações locais podem estar em risco, recomenda-se então que todas medidas profiláticas sejam 
tomadas quanto ao consumo de peixe. O trabalho também contribui para o conhecimento da fauna 
parasitária das espécies hospedeiras estudadas.
Palavras-chave: zoonoses; anisakidosis; eustrongylidiasis.
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INTRODUCTION
Parasite nematodes can infect species of both wild and cultivated fish and can also 

occur in healthy fish, however, in high intensities they can be the source of fish illnesses 
(Yanong, 2002).  Moreover, all fish species are capable of carry at least one species 
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of parasite, which can be found in both larval and adult stages 
(Meneguetti et al., 2013). Fish meat has been demonstrated as 
a healthy alternative compared with red meat, due to its high 
protein content, fatty acids percentages and low-fat percentage 
(Prado and Capuano, 2006). However, the consumption of raw 
fish meat in many countries has been responsible for nematode 
related zoonoses (Audicana et al., 2002; de Souza et al., 2016). 
The increased popularity of Asian food in the west and the poor 
preparation of the fish makes the Brazilian population susceptible 
to contracting diseases (Masson and Pinto, 1998; Okumura et al., 
1999; de Magalhães et al., 2016).

Many nematodes species are reported to be parasitizing fish, 
however, only some species can infect humans (Adams et al., 
1997).  In freshwater fish, among the nematode families that 
cause most zoonoses, the Anisakidae family (Abdallah et al., 
2012; Santana et al., 2017) and Dioctophymatidae (Spalding and 
Forrester, 1993; Narr et al.; 1996; Eiras et al., 2018) stand out.

In the family Anisakidae, the three genera that cause most 
zoonoses is Anisakis (Audicana et al., 2002; dos Reis, Sardella and 
Luque, 2016; Cipriani et al., 2016), Pseutoterranova (Mcclelland, 
2002; Arizono et al., 2011; Weitzel et al., 2015) and Contracaecum 
(Vidal-Martinez et al., 1994; Barros et al., 2004; De Souza et al., 
2016). In the Dioctophymatidae family the main zoonotic genus is 
Eustrongylides (Xiong et al., 2009; Melo et al., 2016).

The Eustrongylides genus have biological cycles which start 
with releasing eggs in piscivorous birds feces, their definitive 
hosts (Barros et al., 2004, 2006; Tavares et al., 2017). The 
Contracaecum genus in addition to piscivorous birds has marine 
mammals as definitive hosts too, being able to begin its cycle by 
the feces of both. (Nadler et al., 2005; Mattiucci and Nascetti, 
2007). Both genera have species that parasitize fresh water 
fish, however, Contracaecum genus are only found in the L3 
larval stage (Klimpel and Palm, 2011). The same happens with 
Eustrongylides genus, which can be found encysted or in the L4 
larval stage (Coyner et al., 2002; Meneguetti et al., 2013). In both 
nematode genera the fish operate like intermediary or paratenic 
hosts and when a human being consumes raw or poorly cooked 
fish, they become the paratenic host (Valles-Veja et al., 2017).

The human disease caused by Eustrongylides larvae is known 
as Eustrongylidiasis, although rare, it is characterized by the 
penetration of the larvae into the wall of the host intestines, 
which can cause severe pain (Walderhaug, 2007;  Netto, 2009). 
Anisakidosis is the disease caused by infection of nematodes 
larvae belonging to the family Anisakidae (Buchmann and 
Mehrdana, 2016; Younis et al., 2017; Castellanos et al., 2018; 
Cavallero et al., 2018). In a freshwater environment, this 
disease can be caused by larvae of the genera Contracaecum, 
Hysterothylacium and rarely by Anisakis, which is mostly 
marine but can be transported to the freshwater environments 
by migratory and estuarine fishes. (Moravec, 1998; Porto et 
al., 2015; Santana et al., 2017). After ingestion, the larvae act 
similarly to the Eustrongylides genus and penetrate the intestine, 
causing ulcers and occasionally perforation (De la Rue et al., 
2010; Zullo et al., 2010; Bao et al., 2017).

Regarding the analyzed hosts, Acestrorhynchus pantaneiro 
(Menezes, 1992) is a fish from the Characiformes order, popularly 
known as “peixe-cachorro” (dog fish) in Brazil. A benthopelagic 
predator with carnivorous habits (Meurer and Zaniboni, 2012). 
In Rio Grande do Sul state it occurs naturally in the Uruguai river 
basin, although, because of unknown reasons, it is considered an 
alien species in the Rio Tramandaí basin. 

Trachelyopterus lucenai is a catfish from the Siluriformes 
order, commonly known as “penharol” or “porrudo” in 
Brazil, and it is one of the thirteen species that compose the 
Trachelyopterus genus (Bertoletti et al., 1995). Just like A. 
pantaneiro, in Rio Grande do Sul state, it is native of the Uruguai 
river basin (Bertoletti et al., 1992). In the Tramandai river basin 
it is considered an alien species and was reported by Schifino et 
al. (2004) and Artioli and Maia, (2016). Its feeding habit can be 
described as generalist/opportunistic and it feeds mainly on fish, 
insects and mollusks (Maia et al., 2013).

Knowing the risk of consumption by the local population the 
main goal of this paper is to quantify and report the presence 
of larvae with zoonotic potential of Contracaecum spp. and 
Eustrongylides spp. found in these two-alien species of the 
Tramandaí River Basin, southern Brazil.

MATERIAL AND METHODS
Both host fish species used in the present work were collected 

April of 2018, in two distinct lagoons of the Tramandai river 
basin complex (Figure 1), with the help of professional 
fishermen, under the SISBIO permanent gathering license: 
24968-1 and ethical license: CEUA-02/2018. The first place was 
Lagoa Palmital (29°49’21.22”S, 50° 9’52.75”O), Osório city, 
north coast of Rio Grande do Sul. The next was Lagoa Itapeva 
(29°27’17.49”S, 49°51’42.50”O), district of Lagoa Azul, Arroio 
do Sal city, northern coast of Rio Grande do Sul state. The fish 
were captured with the help of two fishing methods: gill nets and 
long lines with liver baits. In both localities the two species were 
captured in different proportions.

After the capture, the fish were cooled and moved to the 
Laboratory of Ichthyology of UNISINOS, being properly 
measured, weighed and sorted by species before being frozen. 
For the nematode search, the fish were necropsied, having their 
organs, muscles and head separated. The organs were sorted in 
Petri dishes containing saline solution 0.85%. The musculature 
of the fish’s body was cut in a “V” shape while the head was 
separated from the spine. All the structures were analyzed with 
the assistance of needles and tweezer under a stereomicroscope 
model AxioPlan 2 by Zeiss.

When found, the nematodes were counted, spread in a Petri 
dish and fixated in A.F.A (alcohol, formalin and acetic acid) at 
65°C. Right after, they were catalogued, separated and preserved 
in plastic micro tubes with alcohol 70°GL. The processes of 
fixation, clarification and storage followed (Amato and Amato, 
2010). The identification of the nematodes was realized following 
(Moravec, 1998). Representative specimens were deposited in 
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Helminth Collection of UNISINOS Laboratory of Ichthyology, 
represented by: Contracaecum spp. (larvae): UNICTIO 1-4-1b; 
UNICTIO 1-5-1; UNICTIO 1-5-1b; UNICTIO 1-13-1; UNICTIO 
1-13-1b; UNICTIO 1-27-1; UNICTIO 1-27-1b; UNICTIO 1-27-
1B; UNICTIO 1-30-1; UNICTIO 1-37-1; UNICTIO 1-45-1; 
Eustrongylides sp. (larvae) UNICTIO 1-11-1b; UNICTIO 1-45-
1c; UNICTIO 2-3-1D.   

The morphometry and the microphotographs were performed 
through a ZEISS microscope model AxioPlan 2 with ocular scale 
and camera connected to the image software AxioVision 4.8.2 

(ZEISS, 2012). The quantitive descriptors (prevalence, mean 
intensity of infection and abundance) followed the reviewed 
formulas by Bush et al. (1997). The formulas are as follows:

Prevalence: (Total number of parasitized hosts/Total number 
of examined hosts) x100

Mean Intensity: Total number of collected parasites from a 
determined species/Number of hosts infected by the parasite

Mean Abundance: Total number of collected parasites from a 
determined species/Total number of examined hosts

Figure 1. Sampling sites, Tramandaí river basin, north coast of Rio Grande do Sul.  Source: author.

RESULTS
Of 70 fish necropsied, 50 of them were individuals of 

Acestrorhynchus pantaneiro (8 females, 42 males) (Figure 5), 
of which 29 were infected by larvae of the Contracaecum genus 

and 2 by larvae of Eustrongylides sp., and of the 20 samples of 
Trachelyopterus lucenai (11 females, 9 males), 14 of them were 
infected by 27 larvae of the Contracaecum genus (Figure 2 and 3) 
and one by larva from the Eustrongylides genus (Figure 3). The 
parasitological descriptors can be visualized below in (Table 1).

Host Nematode  P(%) MII Nematode/Fish P Nematode/Fish Infection Site

Acestrorhynchus 
pantaneiro

Eustrongylides spp. 4% 1 0.04 Musculature and intestines

Contracaecum spp. 58% 3.17 1.84 Pyloric cecum, intestines, liver, 
mesentery and gonads

Trachelyopterus 
lucenai

Eustrongylides spp. 5% 1 0.05 Musculature

Contracaecum spp. 70% 1.92 1.35 Mesentary, stomach, intestines and 
liver

(P= Prevalence; MA= Mean Abundance and MII= Mean Intensity of Infection)

Table 1. Parasitological descriptors for the two analyzed host species
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Figure 2. A- Anterior part of Contracaecum spp.  B – Diagram of anterior part of Contracaecum spp.  LT: Larval Tooth, EP: 
Excretory Pore, IC: Intestinal Caecum, ES: Esophagus, V: ventricle, I: Intestine, VA: Ventricular appendix.  Scale Bar: 0,5 mm

Figure 3. A - Anterior part of Contracaecum spp. LT: Larval Tooth, EP: Excretory Pore, ES: Esophagus, NR: Nerve Ring B- 
Posterior part of Contracaecum spp. AN: Anus, TL: Tail. Scale Bar: 0,2 mm
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Figure 4. A – Anterior part of Eustrongylides spp. B- Posterior part of Eustongylides spp. RA: Rectal Ampulla

Figure 5. A- Acestrorhynchus pantaneiro in process of necropsy. B- Contracaecum spp. L3 stage larvae infection fixed to the 
stomach walls. C- Eustrongylides spp. L4 stage larvae present in the musculature of Acestrorhynchus pantaneiro.
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DISCUSSION
Reffering to both helminth genera found in this study, it can 

be pointed out that this is the first record of Contracaecum spp. 
and Eustrongylides spp. in A. pantaneiro and T. lucenai. Eiras 
et al. (2010) in a wide review found fourteen host species of 
Eustroungylides spp. (larvae) including A. lacustris, and 
regarding Contracaecum spp. (larvae) the study found forty-two 
host species, again including A. lacustris, a congenus species of 
A. pantaneiro. In a more recent review by Eiras et al. (2016), 
Contracaecum spp. (larvae) was found in eighty-nine hosts, 
this time including a species from the Trachelyopterus genus, T. 
striatulus. Eustroungylides spp. (larvae) increased its number of 
hosts to thirty-six. Pantoja et al., (2016) registered Contracaecum 
spp. (larvae) in two more species of Trachelyopterus, T. 
galeatus and T. coriacius. Eustrongylides spp. (larvae) has not 
been reported in the Trachelyopterus genus. Concerning the 
reports of other helminths in general, until the present moment, 
this is the first parasitological study with T. lucenai, while A. 
pantaneiro was studied only at Argentina by Lunaschi and Drago 
(2004), registering one helminth species only; the trematode 
Rhipidocotyle santanaensis.

Concerning the results of parasitological descriptors, there are 
no studies available for comparison in the same hosts species, but 
as previously stated, results of phylogenetically related species 
can be found in the literature. In a study conducted by Carvalho et 
al., (2003) in the upper part of the Paraná river with A. lacustris, 
Contracaecum spp. (larvae) was found with a mean infection 
intensity of 19, higher than that of this study and a prevalence 
of 41.1%, lower than this study. Eustrongylides spp. (larvae) 
had a mean intensity of 2.5 which is higher than in this study 
and a prevalence of 3.9% which is like those found in our study. 
Abdallah et al., (2012) in a study performed with A. lacustris in 
state of São Paulo, from the Peixe river, reported Contracaecum 
spp. (larvae) with a mean intensity of 2.41 and prevalence of 
25%, both lower than our results. Azevedo et al. (2016), in a study 
at the Batalha river, state of São Paulo, with A. lacustris found a 
mean intensity of 37.52 and a 96.87% prevalence, highlighting 
much bigger numbers than those found in this paper.

The Trachelyopterus genus has results represented by another 
studies. Mesquita et al., (2011) in a study with T. strialatus from 
the Gundu river, state of Rio de Janeiro, found Contracaecum 
spp. (larvae) with a mean intensity of 1.0 and a prevalence 
of 1.7%, lower results than the ones found here. Pantoja 
et al., (2016) in a study at the Amazon river basin reported 
Contracaecum spp. (larvae) with a mean intensity of 3.6 and 
prevalence of 13.5% for T. galeatus and a mean intensity of 
2.5 and prevalence of 17.1% for T. coriaceus, having a higher 
intensity and lower prevalence than those of the current study. 
In the literature, it is clear that there is diversity in the given 
results. There are multiple explanations for these differences. 
According to Poulin, (2006), in the only study in which a specific 
attempt was made to elucidate the variation of the parasitological 
parameters between different communities of a same parasite, 
the results were inconclusive, implying that the intensity and 
the abundance of the parasites may be intrinsic characteristics 

of each parasite species, even with some variation, however, the 
prevalence cannot be considered as a characteristic parameter, 
since it can be influenced by a series of other biotic and abiotic 
factors. Marques and Cabral (2007) highlight that the prevalence 
can be influenced greatly by factors such as sampling size. 

When referring to the health context, even in verified cases 
of infections in humans by other Anisakidae genera in other 
countries like Italy (Mattiucci et al., 2013), United States (Kliks, 
1983; Amin et al., 2000) and Japan (Asami et al., 1965, Sonoda 
et al., 2015), there are no proven cases of infections in humans 
by larvae of the Contracaecum genus. However, in a study by 
Vidal-Martinez et al. (1994) with experimentally infected cats, 
the infections showed up positive and the parasite evolved until 
the adult phase, indicating a risk of infection in mammals.

Concerning pathogenicity, Barros et al. (2004), in a paper with 
experimentally infected rabbits with C. multipapillatum and E. 
ignotus larvae, the results showed hyperemia followed by rupture 
in the gastric mucosa caused by a C. multipapillatum, while E. 
ignotus generated hyperemia of the gastric mucosa followed by 
hemorrhagic gastritis, causing two rabbits to die. Instead of the 
Contracaecum genus, Eustrongylides genus has already been 
reported infecting humans. In an article published by Eberhard 
et al., (1989), a man from the state of New Jersey (USA) was 
infected by Eustrongylides spp. (larvae); the host was a 17-year-
old young man who complained of strong pains. When receiving 
medical care, two worms were removed via the peritoneal cavity 
and intestinal perforation was verified. Although not reported in 
the literature for the genus Contracaecum, other anisakids such as 
Anisakis spp. and Pseudoterranova spp. besides gastric problems 
can also cause allergic reactions such as urticaria and angioedema 
(Audicana and Kennedy, 2008; Mazzucco et al., 2018).

When talking about risk of ingestion for humans, Contracaecum 
spp. (larvae) seem to be less susceptible to ingestion, since in the 
most cases it is found in fish viscera. Theoretically by the process 
of evisceration done by the fishermen before consumption the 
larvae would be discarded along with the viscera. However, the 
risk of ingestion of these larvae found in the abdominal cavity and 
viscera cannot be discarded. According to Fontenelle et al. (2013) 
these larvae have the capacity to migrate to the musculature and 
possess immunogenetic traits. Eustrongylides spp. (larvae) in the 
fish is at a more advanced stage, being commonly found in the 
musculature, which points out a greater risk of infection.

The main problem associated with parasitic infections among 
the local human population of the Tramandaí river basin is that, 
in the summer, thousands of tourists on vacation travel to the 
coast searching for recreation. According to Castro and Mello, 
(2013) the Tramandaí river basin is a complex of rivers and 
lagoons located very closely to the coast, having a lot of touristic 
potential. Given this proximity, in the period of December 
to March, vacationers tend to use angling fishing as a form of 
leisure. Most of the occasional anglers make use of the balneary 
and the coverage of bridges for the capture of various fish. Most 
are looking for native fish to consume, such as: Rhamdia quelen, 
Hoplias malabaricus, Astyanax spp., Oligosarcus spp. and 
Geophagus brasiliensis.
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As previously mentioned, A. pantaneiro and T. lucenai are 
exotic species in the Tramandaí river basin. According to Latini 
and Petrere (2004) and Joy (2014) the presence of alien fish 
species is a serious threat to the native fish fauna and ecosystem, 
having a negative effect on the richness and abundance of the 
native communities. Consequently, with the lack of native fish, 
anglers are more likely to consume A. pantaneiro and T. lucenai. 
Malabarba et al. (2013) emphasizes the nutritional potential of 
A. pantaneiro, which presents a good amount of meat. However, 
T. lucenai is an abundant and unwanted fish, but in the absence 
of native catfish, mainly R. quelen, it is often consumed, since 
catfish are appreciated in the local cuisine in the form of soups.

Lastly, as a prophylaxis measure, Barros et al., (2008) advise 
that the storage of the fish for a period of 5 h at -30°C is enough 
to kill the larvae of Contracaecum spp. A similar freezing 
method was recommended by Deardorff and Throm (1988) to 
neutralize Anisakis simplex, another species from the Anisakidae 
family with high zoonotic potential. Moreover, Geller and 
Geller (1999) and Daschner et al. (2000) report that cooking 
the fish in a temperature superior to 60°C is enough to kill A. 
simplex larvae. Therefore, it is probable that by phylogenetic 
similarity the two methods are effective for nematode control 
in general. Recently the Brazilian government through a decree 
determines the freezing of products from fishing and aquaculture 
contaminated by endoparasites transmissible to man, raw 
consumption products to be marketed need be frozen at least 
-20°C for 24 hours or -35°C for 15 hours (Brasil, 2017). Thus, 
following the recommendations, the best way to control the 
zoonoses originated from fish consumption is to consume the 
fish well frozen or well cooked.

CONCLUSION
This study reports, in detail, the zoonotic potential of 

two nematode genera. It also indicates high prevalences of 
Contracaecum spp. (larvae) in both fish and points to the presence 
of Eustrongylides spp. (larvae) in the musculature of the fish; 
something that must be taken into consideration. Therefore, the 
present work is a warning so that all the possible prophylactic 
measures can be taken regarding the consumption of these fish, 
and, if possible, warn the local population of the risks of consuming 
the fish raw or poorly cooked. This paper also fills a knowledge 
gap concerning the parasitic fauna of the host species studied.
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