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INTRODUCTION

Blood fluke infections are worldwide-spread para-
sitic diseases that may affect wild and cultured fish
(Smith 1997a,b) from both fresh water and the marine
environment. In cultured fish, sanguinicolid infections
have been associated with serious mortalities (Iqbal
& Sommerville 1986, Ogawa et al. 1989, Crespo et
al. 1992) or a decreased growth performance (Iqbal &
Sommerville 1986). According to the extensive review
of Smith (1997b) and to the present authors’ knowl-
edge, no data on sanguinicolid infections have been
reported so far in the sea bream Sparus aurata, one of
the most important fish species for Mediterranean
aquaculture. The aim of the present work is to report
the disease in cultured sea bream and to describe the
main histopathological lesions induced in this species
by the parasites.

MATERIALS AND METHODS

Sea bream Sparus aurata (50 to 400 g body weight)
reared in net cages in a fish farm from the NE of Spain
suffered chronic low mortalities from December 1998
to April 1999 (0.01 to 0.1% daily fish losses; water tem-
perature ranging from 12 to 15°C). Impaired growth
performance in the affected fish stock was noticed by
the farmer and a mild outbreak of winter syndrome
was diagnosed in the farm during February. Diseased
fish throughout winter (1998–1999) and spring (1999)
showed macroscopic gill lesions comprising pallor
and, occasionally, white nodules or yellowish necrotic
masses at the top of the gill filaments. A total of 23 fish
exhibiting these lesions were killed by spinal sever-
ance. Fresh skin scrapings and gill wet mounts were
examined at the fish farm by light microscopy. Samples
from kidney and brain were inoculated onto Blood
Agar plates and incubated at 20°C for 8 d. Samples of
gills, kidney, spleen, liver, heart, digestive tract, mus-
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cle and brain from the same fish were immediately
fixed in 10% buffered formalin. They were then em-
bedded in paraffin, sectioned at 4 to 5 µm and stained
with haematoxylin-eosin and Gallego trichromic stains
for routine light microscopic examination. No parasito-
logical studies were carried out on the material sam-
pled in 1998–1999, and therefore the parasite could
not be identified. During the spring months in 2000,
15 fish from the same farm, sampled from a population
which had been shown to be by affected by the para-
sitosis, were investigated for the presence of adult
trematodes. After killing the fish as described previ-
ously, gill wet mounts were performed and kidney,
heart, swimbladder, dorsal aorta and mesenteric blood
vessels were carefully dissected under a stereo micro-
scope in petri dishes with saline solution. Parasites
obtained following this method were immediately pre-
served in warm buffered formalin.

RESULTS

Gill wet mounts of 82.6% of the fish examined
throughout the period 1998–1999 and 100% of those
studied in 2000 revealed the presence of a large num-

ber of round to oval (35 to 55 × 35 µm) eggs of san-
guinicolid trematodes. These were mainly located
along the trailing edge of the gill filament (Fig. 1) and
showed a 3 to 6 µm thick homogeneous shell that
contained 1 living organism. Clusters of eggs could
also be observed along the lamellae. The histological
study revealed that the shell of these eggs consisted of
a thick eosinophilic wall and the inner part was form-
ed by a heterogeneous cellular aggregation (embryo;
Fig. 2) or contained more developed forms (miracidia)
which exhibited several rows of cilia (Fig. 3). Most
eggs were seen within the afferent arteries of the gill
filament (Fig. 4) and the vascular arrangement of the
lamellae (Figs. 5 & 6). Some degenerating eggs were
also observed trapped in blood vessels, mainly at the
base of the gill filaments. In some cases, several lamel-
lae appeared disrupted and small haemorrhages were
also seen. A general mild to moderate diffuse inflam-
matory response involving lymphocytes and granulo-
cytes was noticed. Aggregates of eosinophilic granular
cells were occasionally seen surrounding the eggs. No
remarkable epithelial hyperplasia was observed in the
gills of any of the affected fish examined.

Adult parasites (100 to 150 µm in diameter, Fig. 7)
were observed in the renal parenchyma (apparently
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Figs. 1 to 3. Sparus aurata infected with sanguinicolid trematodes. Fig. 1. Oval bodies probably corresponding to eggs of the
sanguinicolid trematode in the gill filament observed in a fresh gill mount. Scale bar = 10 µm. Fig. 2. Sanguinicolid embryo blocked
in a gill artery. Scale bar = 10 µm. Fig. 3. Sanguinicolid miracidia. Note the presence of several rows of cilia. Scale bar = 10 µm
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not within blood vessels) of 2 fish caught in 1999
(1 parasite per fish) and were identified as digenean
trematodes according to descriptions by Chitwood &
Lichtenfels (1972). Their body was covered by a
spiny cuticle, the central matrix being formed by
parenchymal cells. Different organs (digestive tract,
vitellaria and male and female reproductive organs)

were also recognised embedded in the central matrix.
A thin fibrocytic capsule was observed around blood
flukes. The moderate chronic inflammatory response
which these triggered involved mainly melanomacro-
phages. Granulomata, probably corresponding to re-
absorbed parasites, were also found in the renal
parenchyma.
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Figs. 4 to 7. Sparus aurata
infected with sanguinicolid
trematodes. Fig. 4. Eggs
blocked in the afferent
arteries of the gill filament.
Scale bar = 50 µm. Fig. 5.
Sanguinicolid eggs located
in the gill filament. Scale
bar = 50 µm. Fig. 6. San-
guinicolid egg (arrow) in
the tip of a gill lamella.
Scale bar = 50 µm. Fig. 7.
Adult parasite in the kid-
ney. Scale bar = 100 µm
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Mild inflammatory responses and thrombi were oc-
casionally observed in the endocardium and ventricu-
lar cavity of the affected fish although neither eggs nor
adult parasites were detected in the heart of any of the
fish examined. No obvious pathological alterations in
relation to the parasite were observed in the other
organs studied and bacteriology was negative.

Although fresh gill mounts from all the fish exam-
ined in 2000 indicated the presence of eggs embolized
in the gills, only 2 adult parasites were obtained from
the dissection of the kidney (Fig. 8). No adult parasites
were observed in the other organs and blood vessels
examined. Freshly obtained trematodes (1.36 mm body
length) showed undulatory movements in the saline
solution. They were lanceolated, with spination along
their entire body and without suckers. They exhibited
a long esophagous, an X-shaped intestine and vitel-
laria extending throughout most of the body. Ovarian
and testicular structures were not well defined from
the material obtained in our study. From the morpho-
logical features observed, the parasite was tentatively
classified into the family Sanguinicolidae and sub-
family Cardicolinae according to Yamaguti’s (1958)
taxonomic criteria.

Although blood fluke eggs were present in the gill
filaments of most fish examined, they were not the
unique cause of gill lesions since 35% of the specimens
studied in 1999, and 20% of those examined in 2000
were also mildly to moderately parasitized by monoge-
neans (mainly Furnestinia echeneis and Microcotyle
chrysophrii ) and occasionally affected by Flexibacter-
like bacteria.

DISCUSSION

The present study is the first report
of a sanguinicolid infection in the sea
bream Sparus aurata. Our histologi-
cal data on structure, developmental
stages (eggs, ciliated miracidia and
adult forms) and location within the
host (vascular system) indicate that
they are trematodes of the family
Sanguinicolidae. Parasitological stud-
ies of adults obtained from the kidney
identify the parasite as a member of
the family Sanguinicolidae which can
tentatively be classified into the sub-
family Cardicolinae. After the revision
of Smith (1997b) there is only one pre-
vious description of a sparid species,
the jolthead porgy Calamus bajonado,
infected by a sanguinicolid parasite
Cardicola cardicola, another member
of the subfamily Cardicolinae. The
low number of adult parasites ob-

tained in our study is not unusual due to their small
size and to the fact that they degenerate rapidly (Her-
bert pers. comm.). Sanguinicolid-infected sea bream
cultured in net cages in Spanish facilities showed
histopathological lesions similar to those induced by
Paradeontacylix spp. in carangids (Seriola purpuras-
cens: Ogawa & Egusa 1986, Ogawa et al. 1989; S.
dumerili: Crespo et al. 1992, González et al. 1995,
Montero et al. 1999). However, the sea bream inflam-
matory response against eggs and blood flukes was
much lower than that described in the amberjack, pos-
sibly because of the higher intensity of the sanguini-
colid infection in the latter species (Ogawa et al. 1989,
Crespo et al. 1992). Neither extensive hyperplasia of
the gill epithelium nor papillate projections in the
afferent branchial arteries were observed in the sea
bream, which would account for the lower detrimental
effect of the pathology in this species.

In the present study, eggs and miracidia were only
observed in the gills. However, although we did not
find any eggs in the heart, the inflammatory response
we described in the endocardic layer of some of the
fish examined might indicate the transitory passage of
the parasite throughout this organ. Adult flukes were
only observed in the kidney. The kidney has been
reported to be one of the the main target organs for
sanguinicolids (Meade 1967, Herbert et al. 1995, Mon-
tero et al. 1999). This notwithstanding, Cruoricola lates
has also been described in the mesenteric and pericar-
dial blood vessels and the eye of sea bass Lates calcar-
ifer (Herbert et al. 1995), and Paradeontacylix sp. was
found in the heart (Crespo et al. 1992) and caudal vein
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Fig. 8. Adult parasite obtained after kidney dissection and preserved in buffered
formalin. Ac: anterior caecum; O: oesophagus; Pc: posterior caecum; S: spines 

(see detail, left bottom margin); V: vitellaria. Scale bar = 0.5 µm
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(Montero et al. 1999) of the amberjack Seriola du-
merili. Taking into account that in our study we ob-
served a large number of eggs in the gills and adult
parasites in only 4 out of 38 sea bream examined, loca-
tions other than the kidney cannot be ruled out when
a larger sample, including fish of different ages and
sampled at different periods of the year, is studied.
From our report, the detrimental effect of blood fluke
infections on the health status of sea bream is evident
although not as severe as in other species. Embolized
eggs may induce physical blockage of the blood flow
and, consequently, impairment of the gill function.
Moreover, hatching of miracidia may cause multiple
microlesions and microhaemorrages, which, in turn,
might trigger an inflammatory response and result in
an anaemic condition of the fish, particularly in the
case of a potential massive hatching of the parasites.

However, the specific damage induced by blood
flukes to sea bream cannot be thoroughly evaluated
since the cause of fish losses was probably multifac-
torial. A mixed monogenean-Flexibacter-like infection
was recorded simultaneously in the sanguinicolid af-
fected sea bream population. Monogeneans have been
associated with serious mortalities in Mediterranean
cultured fish (Sanz 1992, Christofilogiannis 1993, Álva-
rez-Pellitero & Crespo 1995, Padrós & Crespo 1995)
and occurrence of disease syndromes of multifactorial
aetiology have been reported worldwide and, particu-
larly, in the Mediterranean basin (Crespo et al. 1994,
Álvarez-Pellitero & Crespo 1995, Tort et al. 1998). In
these cases, including the present study, the precise
role played by each aetiological agent cannot be accu-
rately elucidated and can be estimated only from the
histopathological effects observed.

Although we detected no histopathological lesions
associated with Winter Syndrome (Tort et al. 1998) in
any of the samples examined and no bacteria were iso-
lated from either the brain or the kidney of affected
fish, the effect of cold water temperatures on the
immunological status and physiological condition of
the fish should also be taken into account when evalu-
ating the pathogenicity of sanguinicolid infection. A
higher susceptibility to blood fluke infections during
the cold season was also reported in S. purpurascens
(Ogawa et al. 1989) and Seriola dumerili (Crespo et
al. 1992) cultured in Japan and the Mediterranean
region-respectively.

Parasites are most prevalent in areas where potential
intermediate hosts are abundant. Molluscs have been
traditionally described as intermediate hosts for san-
guinicolid blood flukes in freshwater. Likewise, in the
only known life-cycle amongst the marine sanguini-
colid parasites, that of Aporocotyle simplex, a poly-
chaete has been described as the intermediate host
(Køie 1982). Periodical net changes and cleaning of

cage structures are therefore of great importance to
avoid fouling by these invertebrate species which
might contribute to the development of the digenean
life cycle.
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