
Bull. Eur. Ass. Fish Pathol., 28(1) 2008, 22

An unusual infection of Henneguya sp.
(Myxozoa, Myxosporea, Myxobolidae) in the
gills of Hoplosternum littorale Hancock, 1928
(Osteichthyes, Callichthyidae) from Middle

Paraná River, Santa Fe, Argentina
J.C. Eiras1*, S.B. Chemes2, O.A. Casabianca3, R. Takemoto4,

L.M. Rossi4 and G.C. Pavanelli4

1Departamento de Zoologia e Antropologia, e CIIMAR, Faculdade de Ciências, Universidade do Porto,
4099-002 Porto, Portugal; 2Cátedra de Ecologia, Facultad de Humanidades y Ciencias, Universidad

Nacional del Litoral, e Instituto Nacional de Limnología (INALI-CONICET-UNL), Santa Fe,
Argentina;  3Tesinista, Facultad de Humanidades y Ciencias, Universidad Nacional del Litoral, Santa

Fe, Argentina; 4Nupelia, Universidade Estadual de Maringá, Maringá, PR, Brasil.

Abstract
An infection of Henneguya sp. on the gills of one specimen of Hoplosternum littorale Hancock,
1928 (Osteichthyes, Callichthyidae) from Middle Paraná River, Argentina, is described. The
parasites form large intralamellar plasmodia covering completely the gills of the host forming a
corncob-like structure. The gills are spongiotic and hyperplasic and their respiratory capacity is
almost completely impaired. The survival of the host is likely to be assured by its ability to
breath air through intestinal epithelia. It is proposed to name this clinical symptom as “Corncob
Gill Disease”.

* Corresponding author’s E-mail: jceiras@fc.up.pt

Introduction
Henneguya spp. are the second largest group
of Myxozoa infecting fish (Eiras, 2002). Most
of the species infect the gills of both marine
and freshwater hosts. The pathology induced
by these parasites in the gills is variable –
usually it is not severe, but in some cases it
was reported as causing the death of the hosts
(Guimarães & Bergamin, 1933; Dyková &
Lom, 1978). Usually the parasites form minute
plasmodia, sometimes visible to the naked
eye, while in other cases the plasmodia are
clearly macroscopic and may reach several
millimetres in diameter (Nemeczeck, 1911;
Ward, 1919; Guimarães & Bergamin, 1933;
Bond, 1939; Abolarin, 1971).

In this paper we report the infection of the
gills of the armoured catfish Hoplosternum
littorale Hancock, 1928 (Osteichthyes,
Callichthyidae), from Middle Paraná River,
Santa Fe, Argentina, by Henneguya sp. forming
unusually large plasmodia covering totally
the gills surface.

Materials and methods
One specimen of H. littorale was caught from
one shallow lake associated with Salado River,
a tributary of Middle Paraná River. The fish
was collected during low water period, when
the lake was isolated from the river, in
December 2003, near Santo Tomé city (Santa
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Fe, Argentina), and preserved in formalin for
latter examination due to the unusual aspect
of the gills. Part of the gills was routinely
processed for histology and stained with
Toluidine Blue and Masson’s Trichrome.
Spores of Henneguya sp. were measured
according to standard procedures (Lom &
Arthur, 1989) and observed microscopically
under Nomarski differential phase contrast.

Results
The gills of the specimen were completely
covered by voluminous sac-like structures,
their size varying approximately between 4-5
mm by 2-3 mm, touching each other, closely
remembering a corncob (Figure 1). These
structures were so voluminous that the gills

were completely occluded and the opercula
were somewhat open due to the volume of
these formations.

The examination of the content of these
structures showed they were plasmodia of
Henneguya sp. containing numerous mature
spores  and developmental stages of the
parasite.

The plasmodia formed within the secondary
gill lamellae, in an intralamellar position
according to the terminology of Current and
Janovy (1978), or constituting the large-cyst
type of the intralamellar types recognized by
Molnár (2002) (Figure 2). The secondary gill
lamellae below the plasmodia were
spongiotic, and some pycnotic nuclei were
observed. Uninfected lamellae located near
the plasmodia were also spongiotic, and in
both cases hyperplasia causing the fusion of
secondary filaments to about half of their
length was observed. The normal architecture
of the entire gills was deeply changed, and
apparently the functionality of the organ was
almost completely impaired. The plasmodia
were surrounded by a layer of connective
fibbers and fibroblasts, about 50 – 100 μm
thick, and a thin membrane (about 1-2 μm
thick) of parasitic origin. Development was
asynchronous, with younger stages occurring
at the periphery and mature spores in the
central zone of the plasmodium.

The mature spores (fixed material) were
fusiform in en face view, and the spore body
was 22.1 μm (20-25 μm) in length, 12.7 μm
(12-13 μm) wide and 8.3 μm (8-9 μm) thick.
The valve surfaces were smooth and
prolonged by caudal processes 59.7 μm (58-
61 μm) in length, the total length of the spore
being 79.3 μm (78-84 μm). The polar capsules

Figure 1. Gills of Hoplosternum littorale covered by
plasmodia of Henneguya sp. forming a corncob like
structure.

Figure 2. Histological section of a plasmodium of
Henneguya sp. in the gills of Hoplosternum littorale.



Bull. Eur. Ass. Fish Pathol., 28(1) 2008, 24

were pyriform and equal in size, being 9 μm
long by 4.3 μm (4-5 μm) wide. They contained
a polar filament forming 4-5 coils lying
slightly oblique to the axis of the capsules.

Discussion
The pathology caused by Henneguya
infections in the gills is variable. In most of
the cases the infection affects a limited amount
of gill filaments and the gills are not severely
affected (Adriano et al., 2005; Molnár, 1998;
Roubal, 1994). In other cases   the death of the
fish was reported, caused by massive
infections in which all the respiratory lamellae
were affected (Dyková & Lom, 2002), and the
infection by H. travassosi was reported as
always causing the death of the host
(Guimarães & Bergamim, 1933).

It is evident from the present observations that
the gills capability for breathing were
severely impaired. It is important to note that
H. littorale has the gills underdeveloped, and
gill breathing is supplemented by the ability
to breath air through intestinal epithelia
(Boujard et al., 1990; Ranmarine, 1994;
Brauner et al., 1995; Nico et al., 1996).
This mechanism explains why specimens
of H. littorale can be found in water with
oxygen concentration as low as 0.003-0.005
mg/l (Machado-Allison, 1986) and most
probably explains the capability of our
specimen to survive the infection.

A complete literature survey failed to show a
similar infection caused by Henneguya spp.
Some species can form also very large
plasmodia. Henneguya clariae infecting the
gills of Clarias lazera in Nigeria can form
bilobed plasmodia reaching 4 mm or more but
only when two adjacent filaments were
attached (Abolarin, 1971). However these

dimensions were exceptional and the overall
aspect of the infected gills was completely
different from our specimen as displayed by
photographs of the gills of C. lazera. Henneguya
dogieli Akhmerov, 1960 (quoted from
Bykovskaya-Pavlovskaya et al., 1964) forms
large white cysts, 2-6 mm in diameter,
grouped into 3-6 lobate structures resembling
flower in the gills of the Chinese perch from
the Amur River basin (Russia). In this case the
shape of the plasmodia is different and the
gills are not completely covered by the
plasmodia as  in our specimen. Henneguya
gigantea infects the gills of Lucioperca sandra
from Hungary, originating spindle shaped
plasmodia 4-7 mm long by 2-3 mm wide. The
parasite only infects young fish, and the gills
are not completely covered by the plasmodia
(Nemeczek, 1911). Henneguya nigris  infects
the gills of Esox niger in the USA and develops
elongated white plasmodia, 4 to 5 mm by 1 to
2 mm, lying along the axis of the filament
(Bond, 1939). Henneguya salminicola infects the
connective tissue in the body muscles of
Oncorhynchus kisutch from Alaska. The
plasmodia were pyriform and measured 3 to
6 mm in diameter (Ward, 1919). Henneguya
travassosi forms white small and large
plasmodia, up to 5 mm in the muscles and
dorsal tissues of Astyanax fasciatus and
Leporinus copelandi from Brazil (Guimarães &
Bergamim, 1933).

In spite of the large plasmodia formed by
these species the characteristics of the
infection are quite different from those
reported herein, and in any case the gills were
totally covered by the plasmodia, and the
breathing capacity was not so severely
impaired. Furthermore, an extensive literature
survey, including more than 700 species of
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Myxobolus (Eiras, 2005), as well as a number
of species from other genera, showed that a
similar condition was never reported, as far
as the authors are aware, for any other species
of Myxosporea.  Therefore, the clinical
symptoms described are new and due to the
peculiar shape and size of the plasmodia we
propose to name this condition as “Corncob
Gill Disease.”

The Henneguya specimens were compared
with nearly all the species described so far,
including the species summarized in Eiras
(2002) and posterior descriptions, including
all the species described from South American
host fishes. Apparently our specimens do not
conform to the species described so far. When
comparing the length of the spore and the
length of the tail of our specimens they have
some similarities with H. caudalongula
infecting Prochilodus lineatus (Adriano et al.,
2005), H. clariae  parasitizing Clarias lazera
(Abolarin, 1971), H. ictaluri  described from
Ictalurus punctatus (Pote et al., 2000), and
H. amazonica infecting Crenicichla lepidota
(Rocha et al., 1992)  However, they differ from
these species in several characteristics like the
number of coils of the polar filament,
dimensions of the spore body and dimensions
of the polar capsules. It is interesting to note
that H. amazonica was also reported infecting
the ovary of Hoplosternum  littorale from the
Amazon River (Torres et al., 1994).
Considering the other species of Henneguya
described so far, they do not fit the features
of our material. Therefore, our specimens
represent most probably a hitherto
undescribed species.  However, as the present
observations were made on formalin fixed
specimens we refrain from naming a new
species and designate them as Henneguya sp.

The specimens are deposited in the collection
of fish ectoparasites in the Instituto Nacional
de Limnología (INALI-UNL-CONICET),
Santa Fe, Argentina, and in the Section of
Animal Pathology of the Department of
Zoology and Anthropology from the Faculty
of Sciences of Porto, Portugal.
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