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Abstract
Brooklynella hostilis Lom and Nigrelli, 1970 is recorded for the first time from the gills of cultured sea bream, Sparus
aurata. The infection was found in 150-200g fish reared in a sea cage farm in Eilat (northern Red Sea). The ciliates oblit-
erate the respiratory epithelium and feed on erythrocytes and tissue debris producing branchial hemorrhages, telangiecta-
sis, lamellar fusion and severe epithelial desquamation, exacerbating the condition of stressed fish with additional respi-
ratory and osmotic distress. As B. hostilis is a nonspecific parasite of warmwater marine fish, brooklynellosis may be
expected to appear in other fish species in Mediterranean mariculture in the future.

Introduction

With the expansion of the Mediterranean
mariculture industry, the number of parasites
and disease agents that affect the sea bream
Sparus aurata is constantly on the rise. In the
present paper, a parasitic ciliate fitting the
description of Brooklynella hostilis Lom and
Nigrelli, 1970 (Hartmannulidae, Dysteriina,
Cyrtophorida) is reported for the first time
from the gills of moribund sea bream. This
ciliate outwardly resembles the freshwater
species of Chilodonella which at times in-
duce heavy mortalities in wild and cultured
freshwater fish (e.g. Paperna and van As,
1983). Brooklynellosis may be regarded as

]

the marine analogue of Chilodonellosis
(Noga, 1996).

Materials and Methods

The fish in the present study were obtained
from a floating mariculture net-pen farm in
the Gulf of Eilat, northern Red Sea. The fish
were in very poor physical condition with
frayed fins, scratches on their flanks and in
evident stress. The fish were sacrificed by an
overdose of anaesthetic and necropsied. Wet
mounts of blood, gills, skin, spleen and kid-
ney were inspected. Air dried smears with
ciliates were prepared from the gills of in-
fected fish, fixed with absolute methyl alco-

Figure 1. Brooklynella hostilis in fresh mount from gills of S. aurata (bar = 20pum).
Figure 2. B. hostilis in air dried smear. N-nucleus, fv- food vacuoles (Weigert’s iron hematox-

ylin, bar = 20pm).
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Figure 3. Histological section of S. aurata gill with two specimens of B. hostilis (arrowed) at-
tached to the lamella. Note general disorganization of filaments and lamellar fusion (H&E, bar =
20um).
Figure 4. B. hostilis attached to gill lamella in histological section of S. aurata gill infected with
B. hostilis, showing disorganization, epithelial desquamation and lamellar fusion. Parasites are
arrowed (H&E, bar = 100pm ).

hol and stained with Weigert’s iron hema-
toxylin. Bits of gills, skin, fins, heart, liver,
kidney, spleen, gall bladder, urinary bladder
and gut were processed into glycol meth-
acrylate (GMA) blocks for histological ex-
amination. Sections 3pum in thickness were
stained with hematoxylin and eosin.

Results

All of the seven moribund fish examined,
ranging in size from 120 to 200g had gill
infections of the monogenean Furnestinia
echeneis, and enteric bacterial and Myxidium
leei infections. Slow moving ciliates with a
kidney-bean shaped, dorsoventral flattened
body displaying the characteristic notched
anterior end were found on the gills of 4 of
the 7 fish examined (Fig. 1). In Weigert’s
iron-hematoxylin stained smears, the cyto-
plasm was seen to contain numerous food
vacuoles with erythrocytes and cellular de-
bris (Fig. 2). The ciliates displayed the char-

acteristic B. hostilis arrangement of long
curved kineties on the right hand ventral side
and short parallel rows of straight kineties to
the left, with the glandular attachment or-
ganelle in between (Lom and Nigrelli, 1970;
Landsberg and Blakesley, 1995). Measur-
ments of methanol-fixed, iron-hematoxylin
stained specimens were as follows (in pm):
body length, 67.5 - 85.0 (73.7 £ 4.9); body
width, 42.5 -50.0 (45.17 = 4.5); (N=15).
These dimensions correspond to those given
for B. hostilis Lom and Nigrelli, 1970.

Wet gill mounts in sea bream infected with
B. hostilis exhibited hemorrhages, aneurysms
and epithelial hyperplasia. In histological
sections, the gills displayed a mild inflam-
matory reaction, characterized by infiltration
of lymphocytes and eosinophilic granulo-
cytes. The parasites could be observed at-
tached to the epithelium, within the sheltered
interlamellar crypts (Fig. 3).There was evi-
dence of telangiectasis, epithelial hyperpla-
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sia, extensive desquamation and lamellar
fusion particularly near the filament bases
(Fig. 4).

Discussion

While there have been reports of various
opportunistic, commensal ciliates found in
moribund Mediterranean maricultured fish,
such as Trichodina spp. (Alvarez-Pellitero et
al.,, 1995), Porpostoma notatum (Paperna,
1984), Uronema marinum and Philasterides
dicentrarchi (Bruno et al., 1997), only one
unequivocal pathogenic ciliate has been re-
corded, Cryptocaryon irritans, which rou-
tinely causes severe mortalities in sea bream
(Diamant et al., 1991). B. hostilis may be
readily differentiated from C. irritans by its
kidney-bean shaped body, a single lobed
macronucleus (vs. a quadripartite macronu-
cleus of C. irritans), the different ciliature
and the slow, gliding motion of Brooklynella
hostilis as opposed to the rotating movement
of C. irritans, and by the fact that B. hostilis
attaches to the epithelial gill surface while C.
irritans invades the epidermis, creates
“blisters” (“white spots”) and forms
“tunnels” in the sub-epithelial layers of the
gills (Diamant et al, 1991; Colorni & Dia-
mant, 1993). B. hostilis is considered an ex-
tremely pathogenic parasite of stressed fish
kept in closed system marine aquaria and in
mariculture (Lom & Nigrelli, 1970; Lom and
Dykova, 1992; Lom, 1995).

Clearly, fish maintained in floating open-sea
cages under intensive culture conditions with
monogenean, myxosporean and bacterial
infections such as in the present case, are
weakened and stressed, paving the way for
proliferation of opportunistic parasites such
as B. hostilis. These may further weaken the
fish and eventually cause their death.
Although previously believed to be limited
to the gills (Lom, 1995), B. hostilis has re-
cently been shown also to cause severe skin
lesions in captive marine fish (Noga, 1996).
Effective treatment of the disease has been

achieved by freshwater bath followed by
formalin (Noga, 1996).

B. hostilis has been reported to occur nor-
mally in small numbers on wild fish in tropi-
cal marine ecosystems, together with other
ectoparasitic protists. Landsberg (1995) sug-
gested that although in such natural infec-
tions B. hostilis may exhibit mild patho-
genicity, infections are often asymptomatic.
This author described several cases in the
Florida Keys in which stress, possibly com-
mencing with algal bloom toxin effects led
to immunosuppression, intestinal amoebic
and bacterial infection and intestinal pathol-
ogy, which weakened the wild reef fish and
exposed them to infections of B. hostilis and
other opportunistic infections.

As B. hostilis has never been recorded from
fish in the Red Sea, it is impossible to deter-
mine at this stage whether the caged sea
bream contracted the infection from native
fish or whether the parasite was introduced
with imported fish stocks from the Mediter-
ranean. Whatever its origin, if experience
with previous parasite species is any indica-
tion, this parasite may be expected to have
future impact on the Mediterranean
mariculture industry.
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