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ABSTRACT. Padua S.B., Ishikawa M.M., Kasai R.Y.D., Jerénimo G.T., Carrijo-
-Mauad J.R. [Parasitic infestations in hybrid surubim catfish fry (Pseudoplatysto-
ma reticulatum x P. corruscans)). InfestacGes parasitarias em alevinos de surubim hi-
brido (Pseudoplatystoma reticulatum x P. corruscans). Revista Brasileira de Medicina
Veterinaria, 34(3):235-240, 2012. Centro de Aquicultura, Unesp (CAUNESP), Rod.
Paulo Donato Castellane, s/n, Bairro Rural, Jaboticabal, SP 14884-900, Brazil. E-mail:
santiagopadua@live.com

This study evaluated parasitic infestations in the hybrid surubim catfish (Pseudo-
platystoma reticulatum Q x P. corruscans &) during the initial phase of rearing. 50 fish
of lengths ranging from 5.7 to 20.3 cm and weights from 1.2 to 48.8 g were examined.
Among the fish evaluated, only 15 (30%) were parasite-free, while at least one type
of parasite was diagnosed in all of the other 35 (70%). Among these, the protozoan
Ichthyophthirius multifiliis, Epistylis sp. and Trichodina sp. were observed. Occurren-
ces of myxosporidians were seen, represented by Henneguya sp. and a metazoan be-
longing to the class Monogenoidea. The ciliated protozoa I. multifiliis, Epistylis sp. and
Trichodina sp. were the main parasites infesting the gills and tegument of hybrid catfish
fry. The peritrichid Epistylis sp. may be an emerging parasite in Brazil.
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RESUMO. Este estudo avaliou as infestagoes
parasitarias que acometem alevinos de surubim hi-

te a classe Monogenoidea. Os protozoarios ciliados
1. multifiliis, Epistylis sp. e Trichodina sp. foram os

brido (Pseudoplatystoma reticulatum 9 x P. corrus-
cans 3 durante a fase inicial de criagdo. 50 peixes
com tamanho variando de 5,7 a 20,3 cm e pesando
de 1,2 a 48,8 g foram examinados. Entre os peixes
examinados, somente 15 (30%) estavam livres de
qualquer parasito e os demais apresentaram infesta-
¢do por pelo menos um tipo de parasito 35 (70%).
Entre estes, foram observados os protozoarios
Ichthyophthirius multifiliis, Epistylis sp. e Trichodi-
na sp. Foram observados mixosporideos, represen-
tado por Henneguya sp. ¢ um metazoario pertencen-

principais parasitos que infestaram branquia e tegu-
mento de alevinos de surubim hibrido. O peritriquio
Epistylis sp. pode tratar-se de um parasito emergen-
te no Brasil.

PALAVRAS-CHAVE. Alevinos, Ciliophora, Myxosporea,
Monogenoidea.

INTRODUCTION
The production of carnivorous catfish belon-
ging to the native fauna of the Pantanal region has
been increasing over recent years in Brazil. Among
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the species of interest, there are some that are kept
mainly for ornamental purposes, such as the juru-
pensém (Sorubim lima) and the jurupoca (Hemi-
sorubim platyrhynchos), and others for which the
main commercial appeal comes from their excellent
organoleptic quality, which gives them high com-
mercial value for human consumption. This latter
group includes two main species, such as: pintado
(Pseudoplatystoma corruscans) and cachara (P. re-
ticulatum). When these two species are crossed ar-
tificially, a hybrid surubim catfish is obtained (P. re-
ticulatum Q@ x P. corruscans 3. Today, this hybrid
is among the main fish produced in Central Brazil,
and the product has been introduced into highly de-
manding international markets.

The technology for producing hybrid surubim
catfish is still under development, and sanitary pro-
blems are a major factor responsible for diminished
production. In this respect, parasitic diseases are
very important, given that they can cause losses
under conditions of intensive rearing (Pavanelli et
al. 1998), especially through occurrences of deaths
(Khan 2009). In addition, parasitic infestations in
fry reared in larval systems are of fundamental epi-
demiological importance, given that future outbre-
aks at other phases of production may be associa-
ted with parasites acquired during this stage. Thus,
periodic diagnoses and continual epidemiological
surveillance should be implemented, along with
strategic prophylactic measures, in order to have an
effective sanitary program.

Studies on the fauna that parasitizes hybrid suru-
bim catfish are scarce. Henneguya pseudoplatysto-
ma was one of the first parasites described in these
fish (Naldoni et al. 2009), while further information
is limited to studies conducted on pintado and ca-
chara. Machado et al. (1995) described occurrences
of ten species of endohelminths in pintado from the
Parana River, comprising five species of cestodes
and five of nematodes, although the cestodes were
more prevalent. The parasites that have been found
to affect this species in intensive rearing in the Sta-
te of Mato Grosso do Sul are Vancleaveus fungu-
lus and V. platensis (Monogenoidea), Tripartiella
pseudoplatystomae (Ciliophora) and Henneguya
sp. (Myxosporidia) (Pinto 2008, Pinto et al. 2009).
Among cachara caught in the Aquidauana River, in
the Pantanal region of the State of Mato Grosso do
Sul, 19 parasite species have been diagnosed, with
predominance of proteocephalid cestodes (Campos
et al. 2008).

Consolidation of the production chain for hybrid
surubim catfish in Brazil depends, among other fac-
tors, on constant production of healthy fry in order
to meet the demand for fish for fattening. For this, it
is of fundamental importance to have knowledge of
the diseases that affect these fish in rearing systems.
Thus, the present study had the aim of evaluating
the parasitic infestations that affect hybrid surubim
catfish (P. reticulatum Q@ x P. corruscans &) during
larval rearing.

MATERIAL AND METHODS

This study was conducted at a production unit
for the initial juvenile stage of hybrid surubim
catfish (larval rearing), located at the Municipali-
ty of Terenos (20°25°57.7” S; 55°17°08.9” W), in
the State of Mato Grosso do Sul, Brazil. During
April 2010, 50 fish of lengths ranging from 5.7 to
20.3 cm and weights from 1.2 to 48.8 g were cau-
ght in order to evaluate their infestation by parasites
(Ethics Committee 23080.0 29979/2009-05/CEUA/
UFSC). Over this period, the fish were going throu-
gh a process of dietary conditioning, involving a
gradual transition from natural food (wet diet) to
commercial feed (dry diet).

The sampling was done in glass fiber tanks 1000
L of capacity and water renewal rate 14 L min,
and subsequently in raceways of 10 x 5 x 1.5 m, in
which the fish received commercial feed. Fish tanks
were cleaned every day to reduce the levels of orga-
nic residues, especially coming from leftover feed.
This was a highly intensive production system, with
a high density of stock and constant renewal of the
water.

To make the diagnoses, fish were caught ran-
domly with the aid of hand nets, anesthetized using
clove oil (50 mg L") and assessed macroscopically
for the presence of signs of diseases. After these
assessments, the fish were screened under a ste-
reomicroscope. Mucus was collected by scraping
the entire tegument and was mounted on slides. To
diagnose the presence of gill parasites, the gill ar-
ches were carefully removed, separated and positio-
ned on slides under coverslips together with 0.65%
saline solution. These slides were examined under a
light microscope for the possible presence of parasi-
tes. The fish were then necropsied, and fragments of
liver, spleen, kidney and heart tissue were collected,
compressed between slides and coverslips together
with 0.65% saline solution and were evaluated un-
der a light microscope. The entire gastrointestinal
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tract was removed, saline solution warmed to 55°
was added, and the material was fixed in 10% buffe-
red formalin solution for subsequent investigation
of endoparasites. The results from parasitological
analyses were calculated according to Bush et al.
(1997).

Before catching the fish for diagnosis, the phy-
sicochemical characteristics of water in which they
were reared were monitored. Dissolved oxygen and
temperature were measured by means of a digital
oximeter (YSI 550°), and the hydrogen ion poten-
tial was measured by means of a pocket pH meter
(YSI PH10°). Water samples were collected from
the outflow in order to assay total ammonia, nitrite
and nitrate by means of a colorimetric kit (Alfakit®).
The means and standard deviations for these para-
meters were: dissolved oxygen 5.7+ 1.0 mg L', pH
7.4 £ 0.13, temperature 23.1 £ 0.5 °C and total am-
monia 0.4 + 0.1 mg L. Using this methodology,
nitrate and nitrite were imperceptible.

RESULTS

Among the 50 fish evaluated, only 15 (30%)
were completely free from any parasite, while at
least one type of parasite was diagnosed in all of
the other 35 fish (70%). Among these, the proto-
zoans Ichthyophthirius multifiliis, Epistylis sp. and
Trichodina sp. were diagnosed. In addition, the pre-
sence of myxosporidians was recorded, represented
by Henneguya sp. and a metazoon belonging to the
class Monogenoidea. The prevalence of each para-
site diagnosed in the hybrid catfish during the ini-
tial phase of rearing is presented in table 1. Ciliated
protozoa were the most prevalent type in this study,
followed by myxosporidians and metazoa, with the
same prevalence as each other.

In this study, 1. multifiliis, Trichodina sp., and
Epistylis sp. were found in skin, while 1. multifiliis,
Trichodina sp., Monogenoidea and Henneguya sp.
were found in the gills. No parasite was observed
in the internal organs.

Table 1. Parasitological analysis in the hybrid surubim catfish
during the initial phase of rearing.

Parasites EF/PF P (%) Sl
Ichthyophthirius multifiliis 50/24 48  Skin, cornea and gills
Epistylis sp. 50/23 46 Fins and skin
Trichodina sp. 50/10 20 Skin, fins and gills
Henneguya sp. 50/1 2 Gills
Monogenoidea 50/1 2 Gills

EF: Examined fish; PF: Parasitized fish, P: prevalence, Sl: Site of in-
festation.

Among the clinical signs that were observed in
the parasitized fish, white spots in the fry parasiti-
zed by 1. multifiliis can be highlighted. These were
observed over the entire body surface, including the
skin, fins and, in a few fish, the corneas. White spots
were observed on the gill lamellae, gill slits and oral
cavity. In addition, there was epithelial proliferation
in the tegument affected by this parasite, which
was seen using under the stereomicroscope during
the screening procedures (Figure la-d). The sessi-
le peritrichid Epistylis sp. caused focal lesions on
the cranium and pectoral and dorsal fins, where oc-
currences of different levels of corrosion were seen,
involving all of the support tissue of the structures
affected (Figure le). No macroscopically abnorma-
lities were observed in fry parasitized by Trichodi-
na, Henneguya and Monogenoidea.

DISCUSSION

The protozoon I. multifiliis causes great losses
during the initial phase of fry production around the
world, especially when fry are reared in the subtro-
pical and temperate zones, as observed in cyprinid
Barbus barbus, Chondrostoma nasus, Leuciscus
cephalus and Aspius aspius, which present preva-
lence rates between 10 and 40% (Navratil 1991).
That result was similar to the findings from the pre-
sent study on hybrid surubim catfish. This parasite
is one of the main limitations on the production of
South American catfish (Rhamdia quelen) in sou-
thern Brazil, especially during the first weeks of re-
aring (Carneiro et al. 2005), given that its life cycle
is promoted when the water temperature is low. On
the other hand, occurrences of this protozoa in fry
reared in warm water have not been observed, such
as in pirarucu (4rapaima gigas) in the Amazon re-
gion (Arayjo et al. 2009). However, scaly fish seem
to be more resistant to this ciliated protozoon than
are leathery fish. Moreover, I. multifiliis is one of
the main obstacles to the production of hybrid su-
rubim catfish in the Central-Western Region of Bra-
zil. It may cause massive mortality, as already seen
during periods of lowered temperature (Ishikawa
M.M. unpublished data).

The pathogenesis of infestation by 1. multifi-
liis involves comprising of the tegument and gills,
thereby causing lymphocytic infiltration and focal
necrosis, as well as different levels of epithelial
proliferation (Maki et al. 2001). When these tissue
lesions become established in the gills, they cause
the respiratory capacity to become diminished and,
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Flge1. Clinical signoFicch%phthiria and epstyll

sis in the hybrid surubim catfish fry. White spot on

the tegument and fins (a), cornea (b) and gill lamellae (c), and proliferation of epithelium on the tegument
(d), caused by I. multifiliis. Optical stereomicroscope, 10X. Corrosion of dorsal fin, also affecting the cranium

(e), caused by Epistylis, in a fry measuring 10 cm.

depending on the intensity of the parasitism, they
may give rise to death among the fish due to as-
phyxia in association with opportunistic bacterial
infections, since a continuity solution in the fish
epithelium is formed.

In the Czech Republic, the sessile peritrich He-
teropolaria Iwoffi (formerly Epistylis Iwoffi) was
reported to cause infestation in the tegument of ju-
veniles of B. barbus, C. nasus and A. aspius, with

prevalences of 10, 45 and 25% respectively (Navra-
til 1991). In the same study, it was observed that
young individuals of the cyprinid L. cephalus had
the greatest sensitivity to infestation by this proto-
zoa, such that the gills and tegument of, respective-
ly, 30% and 70% of the fish evaluated were affected.
In the present study on hybrid surubim catfish, the
only site for parasitism was the tegument, involving
the cranial region and fins. No occurrences of this
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parasite in the respiratory organs, as described by
Navratil (1991), were observed in this study.

In hybrid tambatinga (Colossoma macropomum
Q x Piaractus brachypomus &) in Venezuela, it was
observed that 0.78% of the fish were parasitized by
Epistylis sp. (Centeno et al. 2004). In Brazil, Mar-
tins et al. (2000) reported that Epistylis sp. caused
infestations in piaucu (Leporinus macrocephalus),
Nile tilapia (Oreochromis niloticus) and common
carp (Cyprinus carpio), affecting 1% of the fish stu-
died. The high prevalence rate of this parasite in the
hybrid surubim catfish of the present study does not
agree with the values in the literature for reared spe-
cies in Latin America (Martins et al. 2000, Centeno
et al. 2004). Thus, this may be an emerging parasite
in Brazil. These peritrichs are ectocommensal epi-
bionts, but are capable of causing significant dise-
ase in channel catfish Ictalurus punctatus (Hubert
and Waner 1975) and in hybrid surubim catfish, as
reported for the first time in the present study. Ho-
wever, the pathology of infestation by this parasite
in species of tropical fish has not been completely
elucidated.

Trichodinid protozoan are mobile peritrichids,
and occurrences of Tripartiella pseudoplatystomae
(Pinto et al. 2009) and Trichodina heterodentata
(Martins et al. 2010) in reared catfish have been
recorded in Brazil. These parasites may present
seasonality, with variations in prevalence related
to environmental changes, such as the water qua-
lity conditions (Hossain et al. 2008). These authors
described occurrences of Trichodina domerguei and
T. reticulata in the fry of cyprinids such as: Hypo-
phthalmicthys molitrix, Ctenopharyngodon idella,
C. carpio, Catla catla, Labeo rohita, Cirrhinus mri-
gala and Puntius gonionotus, with mean values of
80.67 and 45.67% respectively, as well as being the
most prevalent parasites (Hossain et al. 2008). Tho-
se values are higher than what was found in the pre-
sent study on hybrid surubim catfish, which in turn
are higher than that was described by Martins et al.
(2000) in reared species in Brazil and similar to the
values described in relation to tambatinga reared in
Venezuela (Centeno et al. 2004). These parasites
may cause significant tissue lesions, especially in
the respiratory organs, as well as causing outbre-
aks with high mortality among fry, as described in
Atlantic cod fry (Gadus morhua) with infestation
due to Trichodina jadranica (Khan 2009).

Infection by the myxosporidian Henneguya
pseudoplatystoma is responsible for reduction in

the functional area for gas exchange in the gills,
in juvenile hybrid surubim catfish reared in Brazil,
among which an infection rate of 36.7% of the fish
studied was described (Naldoni et al. 2009). That
value was higher than that observed in the present
study. In the life cycle of this parasite, the presence
of plasmodia in the affected tissue of the host can
be seen. These structures correspond to vegetative
forms of varying size, which house many vegetative
nuclei and germinative cells of the parasite (Békési
et al. 2002). The plasmodia cause structural chan-
ges to the affected organs according to the intensity
of the parasitism, and these changes are partly res-
ponsible for the pathogenesis of the infection. For
some myxosporidians to complete their life cycle,
they require intermediate hosts. These are generally
benthonic oligochaetes, which are commonly found
in fish ponds sediment (Békési et al. 2002). Thus,
the low prevalence observed in the present study
may be related to the environment in which the fish
were kept during their rearing, i.e. a sediment-free
environment, which would have made it difficult
for oligochaetes to proliferate.

Flatworms belonging to the class Monogenoi-
dea are one of the main types of parasite that affect
fish species produced in Brazil (Martins et al. 2000,
Martins et al. 2002, Ghiraldelli et al. 2006, Araujo
et al. 2009, Jeronimo et al. 2010). They are most
pathogenic for fish during the larval, post-larval and
fry stages (Onaka 2009), but their prevalence ob-
served in the hybrid surubim catfish was not high
when reported from other studies (Martins et al.
2000, Martins et al. 2002, Ghiraldelli et al. 2006,
Hossain et al. 2008, Araujo et al. 2009, Jeronimo et
al. 2011). The prevalence of these parasites in the
present study was similar to that was described by
Navratil (1991), in which flatworms were only diag-
nosed in one of the four fry species studied. The
low prevalence in the present study may be related
to the good condition of the water used for rearing
the hybrid surubim catfish. Environmental quality
parameters may influence the prevalence and inten-
sity of the parasitism caused by flatworms. For this
reason, Monogenoidea have been used as important
biomarkers of environmental quality in fish rearing
systems (Jeronimo et al. 2011).

The parasitic fauna in the hybrid surubim catfish
fry recorded in the present study differed from the
parasites that affect pintado and cachara from na-
tural environments (Machado et al. 1995, Campos
et al. 2008), with predominance of the ciliated pro-

Rev. Bras. Med. Vet., 34(3):235-240, jul/set 2012

239



Santiago Benites de Padua et al.

tozoa I. multifiliis, Epistylis sp. and Trichodina sp.,
although differences relating to age and environ-
mental conditions may influence the occurrence and
predisposition towards these parasitosis. Therefore,
fry production units need to adopt rigorous sanita-
ry controls, with the aim of putting into effect pro-
phylaxis against these diseases in the nursery, with
promotion of biosafety in the production system,
and so that these parasitosis are not spread onwards
to subsequent stages of hybrid surubim catfish rea-
ring.
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