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Abstract
During a parasitological survey of 36 gilthead sea bream (Sparus aurata) reared in an intensive
fish farm in southern Italy, 4 subjects showed infections due to Henneguya sp. Histopathological
and morphological observations are reported.

Introduction
Myxozoan parasites are common in marine
fish reared in the Mediterranean Sea. Some
of these parasites are pathogenic such as
Enteromyxum (Myxidium) leei in sparids
(Diamant, 1992, LeBreton & Marques 1995,
Sakiti et al., 1994, Pattono et al., 1997, Caffara
et al., 1999) and other fish families (Diamant,
1998, Padros et al., 2001), Sphaerospora

testicularis and S. dicentrarchi in European sea
bass (Dicentrarchus labrax) (Sitjà-Bobadilla &
Alvarez-Pellitero 1992, 1993, Rigos et al., 1999,
LeBreton, 1999, Fioravanti et al., 2000),
Ceratomyxa spp. in several fish species (Lubat
et al., 1989, Sitjà-Bobadilla & Alvarez-Pellitero
1993a, Sitjà-Bobadilla et al., 1995, Costa et al.,
1998, Delgado et al., 2000), or Polysporoplasma

sparis in gilthead sea bream (Sparus aurata)
(Sitjà-Bobadilla & Alvarez-Pellitero 1995,
Palenzuela et al., 1999, Fioravanti et al., 2000).
To date, the knowledge concerning the epi-
demiology, biology, pathogenicity and
therapy of these parasites is still incomplete.
The infection due to Enteromyxum (Myxidium)

leei in sharpsnout sea bream (Diplodus

puntazzo) results in high death rates and can
be an important limiting factor in the culture
of this species.

In the present report, we describe a case of
infection due to Henneguya sp. in gilthead sea
bream from an intensive aquaculture facility
in southern Italy.

Materials and methods
A total of 36 gilthead sea bream (mean weight
260 g) were collected during April from an
intensive seawater (35‰) earth pond farm
located in southern Italy. Low mortality (4-5
subject/day) without any clinical signs was
observed for about two weeks.

All the samples underwent a complete
parasitological examination. Fresh and
stained smears of skin, gills, and internal or-
gans were taken. Bacteriological examinations
were also carried out on the kidney and brain
using TSA with the addition of 2% NaCl or
with blood agar (BA).
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Spore measurements were determined on
fresh material (n=40 spores) under the light
microscope with the aid of a camera lucida.
The spores were identified according to the
criteria established by Lom & Arthur (1989).

For histological examination samples of
hearts, gills and kidneys were fixed in buff-
ered 10% formalin, embedded in paraffin, sec-
tioned at 5 µm and stained with Hematoxylin
and Eosin (H&E), Giemsa, Periodic Acid
Schiff (PAS), Mallory Triple Stain and Ziehl-
Neelsen.

Results
Prevalence of infection by Henneguya sp. was
11.1%. The four infected fish harbored the

parasite in both the gills and bulbous arterio-
sus. All the infected fish showed intense gill
pallor.

Light microscopic observation of the gills re-
vealed several cysts (max 22 x 40 µm) in the
blood vessels and occasional free spores. A
large number of spores were also observed in
the bulbous arteriosus (Fig. 1).

Fresh spores of Henneguya sp. were ellipsoid
in shape, with a total length of 36.11 (SD =
4.879) µm, a body width of 7.83 (SD = 1.006)
µm, a tail length of 23.20 (SD = 4.317) µm, and
slightly unequal polar capsules L 4.5 x W 2.5
µm. Each valve continued as a caudal projec-
tion that seemed to be divided only in the fi-
nal portion. The valves were smooth with a
prominent sutural line and internal sutural
edge notches.

Histological sections of the heart showed in-
fection with Henneguya sp. only in the bulbous
arteriosus. The parasites were present within
cysts (Fig. 2) or free in the smooth muscula-
ture and elastic fibres of the bulbous (Fig. 3).
The cysts and the spores were present in the
entire bulbous arteriosus but not in the ven-
tricle layers or in the atrium.

A proliferative epicarditis with a diffuse pres-
ence of collagen fibres accompanied
Henneguya sp. infections. The myocardium of
the bulbous arteriosus was also abundantly
infiltrated by a connective tissue proliferation
with dissociated fibres in some areas and more
compact collagen in other. In some zones of
the wall, there was an intense presence of
lymphocytes, monocytes, macrophages, with
more eosinophilic granular cells than usual.
Rodlet cells were observed in the endothelium
of the infected bulbous arteriosus and their

Figure 1: Fresh spore of Henneguya sp. from gill of
gilthead sea bream (x1100).
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structural features were distinct after stain-
ing with Mallory Triple Stain.

In some sections, cystic cavities were found
with thin walls not defined by tissular reac-
tion, containing spores and cellular debris.
The spores were easily detected in sections by
Giemsa stain, Ziehl-Neelsen or periodic-acid
Schiff (PAS) reaction.

Spores of Henneguya sp. were not found in any
other tissues examined.

Any other parasites were found in the exam-
ined fish and the bacteriological examinations
were always negative.

Discussion
Myxosporeans belonging to the genus
Henneguya have often been reported in fresh-
water fish, namely H. exilis in Ictalurus

punctatus (Current & Janovy, 1976, Duhamel
et al., 1986), and H. psorospermica and H.

creplini in Perca fluviatilis (Dyková & Lom,
1978, Haaparanta et. al., 1994). On the contrary,

the presence of these myxosporeans in ma-
rine fish is quite rare, especially with refer-
ence to cardiac localization.

A description of Henneguya sp. in the gilthead
sea bream was made by Bahri et al. (1996) who
found the spores in the gills of wild sea bream
caught along the Tunisian coast. Even if the
spores observed in our survey, except for the
smaller dimensions, were morphologically
very similar to those described by Bahri et al.
(1996), they did not report any evidence of
cardiac infection.

Rodlet cells were observed in the endothelium
of the bulbous arteriosus in the gilthead sea
bream in our study, as also reported by
Meyers et al. (1977) in their observations made
on the heart of bluefish (Pomatomus saltatrix)
infected with Henneguya sp. Although some
authors (Flood et al., 1975, Leknes, 1986) con-
sider rodlet cells normal components in the

Figure 2: Histological section: bulbous arteriosus
showing a cyst of Henneguya sp. (H&E x50).

Figure 3: Histological section: spores free in the
smooth musculature of the bulbous (Giemsa x850).
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tissue of the bulbous, others think they are
involved in the defense mechanism against
myxosporeans (Leino, 1996; Palenzuela et al.,
1999).

The finding of this parasite in farmed gilthead
sea bream points out the increasing recogni-
tion of myxosporean species in Mediterranean
mariculture.  Furthermore, the spore locali-
zation and the massive lesions observed in the
cardiac tissue seem to indicate the potential
pathogenicity of Henneguya sp. in this species.
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