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Abstract

The trematode Phyllodistomum thunni is recorded here for the first time in the marine fish Macrodon ancylodon
(Perciformes, Sciaenidae), king weakfish, from the Brazilian coast, South Atlantic. The fish were caught in the region
of Valenca, Bahia, Brazil, between August 2009 and May 2010, to study its parasite fauna. Seventy-four fish were
examined and the kidney ducts of 11 of them were found to be parasitized by this trematode. The parasite
prevalence was 14.8%; the mean intensity was 2.7 parasites per fish and the infrapopulations ranged from 1 to 5
parasites. Phyllodistomum thunni was originally described in yellowfin tuna, Thunnus albacares, from the Gulf of
Guinea. Therefore, the geographic distribution and the host range of gorgoderid trematode have been expanded.
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Background

Macrodon ancylodon (Bloch & Schneider, 1801), com-
monly known as the king weakfish, is a demersal sci-
aenid fish, with geographic distribution in South
America from Venezuela to Argentina (Figueiredo and
Menezes 1980). Like other sciaenids, it is commercially
important, and it is one of principal species fished in
Brazil (Souza et al. 2007; Castello 2010; Barros et al.
2011). According to Piorski et al. (2004), it is a generalist
and carnivorous species, feeding mainly on fish and
decapods.

According to Kohn et al. (2007), South American
sciaenids harbor 41 species of trematodes, and some of
these have been reported in up to six host species. Five
species of digenetic trematodes have been recorded as
parasite of the gut of M. ancylodon. These parasites are
Lecithochirium microstomum (Hemiuridae), Opecoeloides
polynemi (Opecoelidae), Parahemiurus merus (Hemiuridae),
Pleorchis americanus (Acanthocolpidae) and Prosorhynchus
osakii (Bucephalidae) registered by Sabas and Luque (2003).
Kohn et al. (2007) recognized the occurrence of P.
americanus in South American M. ancylodon.
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There are no currently published records of
Gorgoderidae Looss, 1901 in king weakfish, or any
other parasites of the urinary system. This study pro-
vides the first report of occurrences of parasitism by
the gorgoderid trematode Phyllodistomum thunni in
the kidneys of Macrodon ancylodon from coastal
waters of Bahia, Brazil, South Atlantic.

Methods

Fish sampling was performed by fishermen from the re-
gion of Valenca, in the coastal waters of Bahia, north-
eastern Brazil (13°22'26”S - 39°04'3”W) between August
2009 and May 2010, in order to survey the parasite
fauna of this species. Seventy-four specimens were ex-
amined and trematodes parasitizing the kidney ducts
were found. The parasites were counted, preserved in
70% alcohol, stained with Mayer’s carmalumen, dehy-
drated in alcohol, clarified in Faia’s creosote and mounted
in Canada balsam. Identification was performed in accord-
ance with Baudin-Laurencin and Richard (1973) and
Campbell (2008). Voucher specimen is deposited in
CHIOC (Colegao Helmintolégica do Instituto Oswaldo
Cruz) under number 38285. Drawing, picture and mea-
surements were made using a Zeiss PrimoStar microscope
equipped with the AxioVision software. Measurements
were presented in millimeters.
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Results

Thirty trematode specimens were quantified, parasitizing
the kidney ducts of eleven king weakfish, thus represent-
ing parasite prevalence of 14.8%, mean intensity of 2.7
parasites per fish and infrapopulations ranging in size
from 1 to 5 parasites. The trematodes belonged to the
family Gorgoderidae and were identified as Phyllodisto-
mum thunni Baudin-Laurencin & Richard, 1973 (Fig. 1).
This parasite was first described in Thunnus albacares
(Bonnaterre, 1788), the yellowfin tuna, in the Gulf of
Guinea.

One remarkable characteristic of the specimens exam-
ined here was its large body size (Table 1), just like the
specimens described by Baudin-Laurencin and Richard.
Therefore, these trematodes caused almost complete ob-
literation of the lumen (Fig. 2). However, P. thunni in M.
ancylodon presented smaller size than in its type host.

Conclusions
The trematodes presented here are included in the family
Gorgoderidae, because they inhabit the urinary ducts, due
to the shape and arrangement of the vitellarium and sim-
plicity of the male’s terminal genitalia. This family com-
prises common endoparasites in the urinary systems of
amphibians, reptiles, cartilaginous fish and bony fish. They
can also occur, although less frequently, in the swim blad-
der, coelom, gut and gallbladder (Campbell 2008).
According to Campbell (2008), other characteristics
that describe Gorgoderidae are smooth tegument, thin
body muscles, well-developed suckers, a wide hindbody
where the gonads are located, pretesticular ovary, sem-
inal vesicle, pars prostatica and ejaculatory duct undevel-
oped, genital pore close to the intestinal bifurcation,
uterus stretching to the hindbody, and small and non-
operculated eggs. The specimens found here were identi-
fied as Phyllodistomum according to Campbell (2008)
due to the infection site, arrangement and appearance of
vitellarium and gonads, adjusting to the morphological
variation recognized for the genus by Ho et al. (2014).
This is the most numerous genus of Gorgoderidae, with
more than 100 species known from several freshwater
and marine fish (Campbell 2008). According to Kohn et al.
(2007), five Phyllodistomum species parasitizing eight
host species in saltwater and freshwater are known in
South America. A single species, Phyllodistomum sam-
paioi Travassos, Kohn & Mota, 1963, has been reported
parasitizing the intestine of smooth weakfish, Cynoscion
leiarchus (Cuvier, 1830). Recently, new species, Phyllo-
distomum inecoli Razo-Mendivil, Pérez-Ponce de Ledn
& Rubio-Godoy, 2013 and P. spinopapillatum Pérez-
Ponce de Leén, Pinacho-Pinacho, Mendoza-Garfia &
Garcia-Varela, 2015, were described in the Neotropical
region (Razo-Mendivil et al. 2013; Pérez-Ponce de Ledn
et al. 2015).
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Fig. 1 Phyllodistomum thunni Baudin-Laurencin & Richard, 1973
(Trematoda, Gorgoderidae) parasite of king weakfish Macrodon ancylodon
(Bloch & Schneider, 1801). Ventral view. Scale bar; 2 mm
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Table 1 Morphometric characteristics of Phyllodistomum thunni
from its type host, Thunnus albacares, and from the new host,
Macrodon ancylodon

Character Thunnus albacares® Macrodon ancylodon
Range Mean Range Mean
Lenght 15.1-28.0 215 8.96-25.04 1746
Width 2.5-6.8 46 0.54-2.49 1.73
Esophagus 0.2-04 03 0.11-0.36 0.18
Oral sucker (length) 08-14 1.1 0.36-0.73 0.60
Oral sucker (width) 0.8-13 1.05 0.22-0.61 0.50
Ventral sucker (length)  0.8-14 1.1 0.32-0.75 0.54
Ventral sucker (width) 0.7-13 1.0 0.27-0.63 047
Ovary (length) 06-1.0 0.8 0.21-047 0.36
Ovary (width) 04-0.7 0.8 0.12-0.28 022
Left testicle (length) 07-14 1.05 0.23-0.73 048
Left testicle (width) 04-12 0.8 0.11-0.39 0.25
Right testicle (length) 08-19 14 031-0.73 0.62
Right testicule (width) ~ 0.5-1.2 0.8 0.12-044 0.28
Egg (length) 42-50 335 40-50 425
Egg (width) 25-28 39 20-30 225

?Adapted from Baudin-Laurencin and Richard (1973)

According to Ho et al. (2014), 28 species of Phyllodis-
tomum are accepted as marine. These authors suggested
that three morphological groups of marine Phyllodistomum
could be distinguished according to the proportions of the
forebody and hindbody. Because of the notably large size of
the trematodes encountered in king weakfish, they are
included in the group whose representatives are clearly
elongated. This group contains the species Phyllodistomum
marinum (Layman, 1930), Phyllodistormum mugilis Knoff &
Amato, 1992, Phyllodistomum notosinicum Lebedev, 1970,
P. sampaioi, Phyllodistomum strictum Oshmarin, 1965 and
Phyllodistomum thunni Baudin-Laurencin & Richard, 1973.
Of these, only P. mugilis and P. sampaioi have previously
been encountered in the Neotropical region and only
P. thunni is of as large a size as the specimens in the
king weakfish.

Furthermore, the trematodes found here had a smooth
tegument, rounded pretesticular ovary located on the
right side, intercaecal uterus, vitellarium forming two V-
shaped branching units posterior the ventral sucker, ob-
lique and post-ovarian testes, small and numerous eggs
and conspicuous and subterminal excretory pore, like
the trematode P. thunni described by Baudin-Laurencin
and Richard (1973). This trematode was originally de-
scribed in the yellowfin tuna, Thunnus albacares, in the
Gulf of Guinea. Therefore, the geographical distribution
of P. thunni has been expanded to the Neotropical re-
gion and its host range has been extended to include
Macrodon ancylodon.
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Fig. 2 Dissected kidney of king weakfish, Macrodon ancylodon
(Bloch & Schneider, 1801), harboring Phyllodistomum thunni
Baudin-Laurencin & Richard, 1973. Scale bar: 1 mm

Phyllodistomum thunni occurred in M. ancylodon with
prevalence slightly lower than in this type host, when
studied by Baudin-Laurencin and Richard (1973). These
authors encountered lower mean intensity (1.5), and up
to nine specimens in one fish. Some of the weakfish also
harbored several parasites, and up to five worm speci-
mens were observed in a single fish. Thus, it can be sug-
gested that these parasites may cause some effect on the
parasitized organ, which would need to be further inves-
tigated. The parasites also presented smaller size than
those from T. albacares. This can be explained through
the present evidence that the specific identity of the
host influences the parasite’s morphological variables
(Riquelme et al. 2006; Gonzélez et al. 2013). In a survey
on species of Opecoelidae in several fish, Gonzdlez et al.
(2013) observed variations in parasite body length that
seemed to be associated with host species sizes, such that
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longer parasites were recorded in larger fish. According to
the authors, fecundity is also influenced by this variable.
According to Bakke (1988), the preparation and fixation
procedures also cause morphological changes.

Ho et al. (2014) reported that Phyllodistomum species
show a wide range of specificity, such that most of the
marine species occur in a single host species, and a few
in several species and families. They also indicated that
only Phyllodistomum lewisi Srivastava, 1938, Phyllodisto-
mum mamaevi Parukhin, 1971 and Phyllodistomum tha-
lassomum Soheir, Rabie & Ahmed, 2000 parasitized fish
from different families. With this new host record, it is
demonstrated that Phyllodistomum thunni is also a mar-
ine species that infect hosts from different families that
are not closely related.
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