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Short note
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ABSTRACT. Objective was the relationship of the parasite Rhadinorhynchus plagioscionis with its host Plagioscion
squamosissimus, providing morphological and morphometric data to prove the specificity of this parasite with its host,
with reports occurring only in rivers in the Brazilian Amazon. Rhadinorhynchus plagioscionis infected P.
squamosissimus captured in the municipal region of Santarém, in the state of Para, in the eastern Brazilian Amazon. The
specimens were analyzed by light and scanning electron microscopy. Morphological data obtained confirmed
conspecificty with R. plagioscionis and supplemental information was added to the morphological concept of this
species. The body of R. plagioscionis is cylindrical and milky-coloured with dorsal curvature, a long proboscis
displaying ventral curvature with 12 longitudinal rows containing 22 to 24 hooks, which are larger and more prominent
towards the end of the ventral curvature, and decrease in size in the posterior extremity of the proboscis. The present
study describes, in addition to the morphological and morphometric characteristics of R. plagioscionis, which have host
specificity for P. squamosissimus, a relationship being reported exclusively in the Brazilian Amazon.
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Introduction

Plagioscion squamosissimus Heckel, 1840
(Sciaenidae), a fish known as croaker or white hake,
is endemic to South America and distributed in the
Magdalena, Amazon and Orinoco river basins. This
fish was introduced into the Sdo Francisco River,
Parana River and reservoirs in northeastern Brazil

1].
[ ]The genus Rhadinorhynchus Lihe, 1911
(Rhadinorhynchidae) harbors 47 species of Acantho-
cephala, which infect a wide range of hosts around

the world [1,2]. Among those, Rhadinorhynchus
plagioscionis Thatcher, 1980 has been described
parasitizing specimens of P squamosissimus
obtained in markets in Manaus, in the western
Brazilian Amazon [3]. Furthermore, R. plagioscionis
has been found infecting the same host from the
Negro River [4] and from the Amazonas and Tapajos
rivers [5]. The host fish, P squamosissimus, is
popularly known as “corvina” or “pescada branca” in
Portuguese and South American silver croaker in
English [6,7].

Despite the description of R. plagioscionis 40
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Figure 1. Geographic location of the collection points of Plagioscion squamosissimus captured from the region of the
Municipality of Santarém, State of Para, Brazil. Highlights are the collection points (Lake Grande do Curai on the

Amazon river) and (Enseada Grande on the Tapajos River)

years ago, data related to its morphology are still
limited. The present study describes, in addition to
the morphological and morphometric characteristics
of R. plagioscionis parasites, which have host
specificity for P. squamosissimus, a relationship
being reported exclusively in fish from Brazilian
Amazon.

Materials and Methods

The present study used light and electron
scanning microscopy to provide supplementary
morphologic information for R. plagioscionis
(n=75) found infecting P. squamosissimus caught in
the municipal region of Santarém, in the state of
Para, in August 2017, in the Lago Grande do Curuai
(Grande do Curuai Lake) (Amazon river bank)
2°13°1.817S 55°30°21.74”W and in March 2018 in
the mouth of the Tapajoés River 2°16°38.57”S
54°48°47.37 "W (Fig. 1).

Once caught with fishing nets, the specimens of P,
squamosissimus were taken alive to the field
laboratory on a boat, where they were euthanized by
the medullar section method. Their total length (cm)
and weight (g) were then measured. Capture and

access to genetic heritage was authorized by the
Brazilian Ministry of the Environment (SISBIO #
62384-2 SISGEN # A0A0058), and the methodology
of the present study was approved by the Research
Ethics Committee of the Universidade Federal do
Oeste do Para (the Federal University of Western
Pard, or UFOPA) (Protocol # 0420180027). The
parasitological search was carried out in loco
following the method proposed by Eiras, Takemoto
and Pavanelli [8].

The acanthocephalans recovered were fixed in
100% ethanol and 2.5% glutaraldehyde and taken to
UFOPA, where they were photographed and
measured (um) using a Zeiss Axioplan optical light
microscope equipped with an Axiocam ERc 5s
camera and connected to a computer with the Blue
Zen edition 2 software package, according to Amin
and Heckmann [9]. The following measurements
were taken: total length of male; total length of
female; length of proboscis; length of proboscis
receptacle; length and width of the anterior and
posterior testis. The illustrations were made with the
aid of a drawing tube attached to a microscope
(Leica DM 2500) with differential interference
contrast and phase contrast optics. Subsequently, the
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Table 1. Morphometric measurements of representatives of the genus Rhadinorhynchus

Measures (mm) R. polynemus  R. seriolae R. biformis  R. pichelinae R. polydactyli R. plagioscionis R. plagioscionis*
ML min 4.5 4.5 4.0 2.0 - 8.8 8.6
ML max 9.0 9.0 0 12.0 0.5 11.0 10.0
FL min 15.0 15.0 11.0 11.0 14.0 14.5 14.2
FL max 17.0 30.0 15.0 18.0 35.0 16.4 15.9
PL min 0.8 1.1 0.8 0.1 - 1.5 1.5
PL max 1.3 2.0 0.9 1.3 1.3 1.1 1.0
PRL min 1.7 1.2 1.2 0.3 2.4 - -
PRL max 34 2.7 1.7 4.5 2.8 - -
TAL min 0.3 0.5 - 0.6 0.6 - -
TAL max 0.6 1.2 0.2 1.0 1.2 0.4 0.4
TAW min 0.1 0.2 - 0.2 0.2 - -
TAW max 0.4 0.3 0.2 0.4 0.3 0.9 0.8
TPL min 0.3 0.5 - 0.6 0.5 - -
TPL max 0.68 1.5 0.2 1.0 1.1 0.3 0.2
TPW min 0.1 0.2 - 0.8 0.3 — -
TPW max 0.4 0.3 0.1 1.8 0.2 0.6 0.6

* Present study; MA: Male length; FL: Female length; PL: Proboscis length; TAL: Anterior testis length; TAW: Anterior testis

width; TPL: Posterior testis length; TPW: Posterior testis width

illustrations of the body and appendages of the
parasites were prepared in CoreIDRAW 2019
software and treated using Adobe Photoshop CS6
software.

For scanning electron microscopy (SEM),
specimens previously fixed in 2.5% glutaraldehyde
with 01 M cacodylate buffer (pH 7.4), washed in the
same buffer and post-fixed with osmium tetroxide,
were used. All procedures were performed at 4°C.
Two specimens (n=2) being one male and one
female were subsequently washed and dehydrated
in an ascending ethanol series, and dried in
hexamethyldisilazane (HMDS) (5 min.) [10].
Finally, the samples were covered with metallic
gold and examined under a Leo Stereoscan S-440
microscope at the Universidade Federal de Sao
Paulo (UNIFESP).

The ecological terms as prevalence, mean
intensity and mean abundance were used according
to [11]. These parameters were calculated using
Quantitative Parasitology 3.0 software [12]. The
morphometric measurements of the parasites were
compared with six species of the genus

Rhadinorhynchus described by Thatcher and Smales
[2—4] for the morphometric comparison of similarity
between species. We also use the Bay-Curtis
dissimilarity index from the PAST Software version
4.0.3

Results and Discussion

Of the 75 P. squamosissimus specimens (Fig. 2)
caught from the Amazon/Tapajos rivers, only two
specimens from the Tapajos River (mean abundance
2.6%) were parasitized by acanthocephalans.
Morphological and morphometric characterization
using light microscopy was based on eight
specimens (n=8) four males and four females, and
their characters were compatible with Rhadinor-
hynchid.

Taxonomic summary

Rhadinorhynchidae Travassos, 1923
Rhadinorhynchinae Liihe, 1911

Rhadinorhynchus Liithe 1911

Rhadinorhynchus plagioscionis (Thatcher, 1980)
(Tab. 1)
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Figure 2. Fish of Plagioscion squamosissimus species collected in the Brazilian Amazon, in the municipal region of
Santarém, State of Para, Brazil

Host: Plagioscion squamosissimus (Heckel, 1840) 54°48°47.37°W), municipal region of Santarém,
Type locality: Manaus, state of Amazonas, Brazil state of Para, Brazil

(Thatcher, 1980)

Additional locality: Tapajos River (2°16°38.57”S
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Figure 4. Hook from the median region of the
Figure 3. Proboscis (A) and dorsal hook of the proboscis (A and B) detail of distal region of the
proboscis (B) of Rhadinorhynchus plagioscionis proboscis (C) of Rhadinorhynchus plagioscionis
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Figure 5. Rhadinorhynchus plagioscionis. Male (A).
Female (B). P: Proboscis; L: Lemnisci: PR: Proboscis
receptacle. T: Testicles, CB: Copulatory pouch, W:
Uterus; O: Ovary and V: Vagina

Bilky-coloured cylindrical body with dorsal
curvature, long proboscis exhibiting ventral
curvature with 12 longitudinal rows containing 22
to 24 hooks, larger and more prominent in the
ventral curvature, and decreasing in size at the
posterior end of the proboscis (Fig. 3 and 4).
Females larger than males, with a long uterus
extending along the posterior region ending in the
vagina. Easily observed ovaries. Male with globular
testicles and highly evident copulatory pouch (Fig.
5). These characteristics are consistent with those of
the original descriptions [11]. However, in this
study, the use of scanning electron microscopy
allowed the presence of a longitudinal fissure in the

median region of the larger ventral hooks to be
added to Thatcher’s original description. The apical
structures of the proboscis were also examined,
allowing the identification of six pairs of lanceolate
structures which varied in size and shape, with two
pairs of underdeveloped structures visible in the
central region (n=4), with an average length of 9.8
pm (min; 95.0, max: 10.18 pm) and an average
width of 3.7 pm (min: 3.5, max: 3.9 um), bordered
by four more developed pairs (n=8), with an
average length of 72.3 um (min: 5.47, max: 9.06
um) and an average width of 24.8 pm (min:12.63,
max 32.68) (Fig. 3A and B), a characteristic present
in both male and female specimens.

The Bray-Curtis index showed 93.38% similarity
of R. plagioscionis with data described for this
species by Thatcher [4], showing greater specificity
of morphological characterizations for this study
(Tab. 2 and Fig. 6).

This study is not an attempt to revise the
description of R. plagioscionis, which was well
described by Thatcher [4] not least because this
author provided a much more detailed description
and measured many more resources. So much so
that, throughout the study, we confirmed that the
parasites analyzed and studied here are conspecific
with those of Thatcher [4].

Despite P. squamosissimus being introduced into
other South American watersheds, such as the San
Francisco and Parana basins [7], there is no report of
R. plagioscionis in these basisn, which may suggest
that this parasite was not introduced along together
with this host, or did not find its invertebrate hosts
necessary to complete its biologic cycle in this new
environment.

The prevalence of R. plagioscionis in P. squamo -
sissimus was low, with abundance only in hosts
from one of the localities (Enseada Grande).
Plagioscion squamosissimus is a carnivorous fish
species that feeds on crustaceans, molluscs and
small fish [6,7,12]. It can therefore be assumed that
the low levels of R. plagioscionis are most probably
related to the availability and diversity of seasonal
infective forms in the environment studied.
Furthermore, R. plagioscionis displays host
specificity for P squamosissimus [6] and its low
levels may also be related to the biology of this inter-
mediate host and the diet of the definitive host,
factors that may influence infection levels [15].
Furthermore, as the collections were made in
specific periods, one in the dry season and the other
in the rainy season, it is possible that the occurrence
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Table 2. Morphometric similarity contingency values of Rhadinorhynchus plagioscionis infecting Plagioscion
squamosissimus in Santarém, western Para State, Brazil, and Rhadinorhynchus species already described

R. polynemus  R. seriolae R. biformis  R. pichelinae R. polydactyli R. plagioscionis R. plagioscionis*
R. polynemus 1
R. seriolae 80.00
R. biformis 69.71 63.88 1
R. pichelinae 74.40 74.63 48.98 1
R. polydactyli 80.74 83.20 56.94 70.93 1
R. plagioscionis 47.46 43.81 50.05 43.16 31.27 1
[Ijl.agioscionis* 44.85 41.57 50.54 40.24 28.90 93.38 1
* Present study
of R. plagioscionis in P. squamosissimus in the  Acknowledgements

Amazon region is seasonal. Further studies are
therefore needed on the seasonal dynamics of R.
plagioscionis and other factors that may be involved
in the occurrence of this acanthocephalan in P,
SqQUAMOSISSIMus.
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Figure 6. Dendrogram of morphometric similarity by the Bray-Curtis method for Rhadinorhynchus plagioscionis
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