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Chemotherapy of the ciliate Trichodina sp. on juvenile turbot
{Colistium nudipinnis) with notes on the susceptibility of fish
with abnormal pigmentation
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Abstract Turbot (Colistium nudipinnis (Waite,
1910)) fingerlings reared from a single batch of eggs
during the 1998 breeding season were examined by
histopathology during a routine health assessment.
Fish exhibiting pigment abnormalities such as brown
coloration, extensive ambicoloration, or hypo-
melanisation of the ocular surface were significantly
smaller, and had a significantly higher prevalence of
kidney lesions and the ciliate Trichodina sp. on the
gills than did normally pigmented fish. This suggests
that abnormally pigmented fish grew more slowly
and were more susceptible to disease. Additional fish
were exposed to 12 different chemotherapeutic bath
treatments to determine the most effective methods
of removing Trichodina sp. Treatments which re-
moved 100% of Trichodina sp. while providing
100% survival offish included 200 ppm formalin for
30 min, 200 ppm formalin for 1 h, fresh water for
30 min, and 25 ppm formalin + 0.08 mg/litre mala-
chite green for 24 h. The recommended treatment
against Trichodina sp. for use in a commercial situ-
ation is 200 ppm formalin for 30 min. The signifi-
cance of these findings to culture of turbot in New
Zealand are discussed.
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INTRODUCTION

Because flatfish of the Order Pleuronectiformes are
commercially valuable mariculture species in the
Northern Hemisphere, there is interest in mariculture
of the economically important species of flatfish
found in New Zealand waters. To date experimen-
tal efforts in New Zealand have centred around ex-
amining the feasibility of rearing and on-growing
turbot Colistium nudipinnis (Waite, 1910) and brill
Colistium guntheri (Hutton, 1873). Disease manage-
ment is an important component of flatfish
mariculture as disease can cause significant eco-
nomic losses (Home et al. 1977; Lupiani et al. 1989;
Figueras et al. 1992; Novoa et al. 1992; Dykova et
al. 1995). Other problems in hatchery-reared flatfish
include pigmentation abnormalities such as hypo-
melanisation of the ocular surface (pseudoalbinism)
and hyper-melanisation of the blind side
(ambicoloration) (Seikai 1985, 1989; Kanazawa
1993; Seikai & Matsumoto 1994; Estevez et al.
1997a,b; Venizelos & Benetti 1999), which result in
a reduced market value because of the abnormal
appearance of affected fish (Seikai & Matsumoto
1994; Venizelos & Benetti 1999).

To date, diseases recorded in experimental flatfish
culture in New Zealand have included occasional
outbreaks of vibriosis following periods of stress or
poor water quality (Diggles et al. 2000). A moderate
to low prevalence (c. 10 %) of pigment abnormalities
such as abnormal brown-coloured pigmentation,
hypomelanisation of the ocular surface and extensive
ambicoloration of the blind side has also been noted
(B. Hickman pers. comm.). A routine health survey
of juvenile turbot also highlighted the presence of
moderate infections of ciliates of the genus
Trichodina on the gills. Infections of Trichodina are
common on confined flatfish (Pearse 1972; Liewes
1984; Lorn 1984; Brown & Markus 1998). If no
action is taken in instances of heavy Trichodina
infection, skin and gill lesions can develop, probably
from damage to the epithelium by the sharp borders
of the adhesive disc (Lorn 1984). These lesions can
become colonised by secondary bacterial and fungal
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invaders (Liewes 1984; Lorn 1984), and can
contribute to mortalities in cultured flatfish (Liewes
1984) and other marine fish (Lorn 1984; Paperna
1991). Numerous methods have been described for
removing trichodinids from fish, including baths of
formalin (Pearse 1972), fresh water (Liewes 1984;
Brown & Markus 1998), malachite green (Hublou
1958), and formalin in combination with malachite
green (Leteux & Meyer 1972; Langdon 1992).
Copper sulphate is also known to be an effective
external parasiticide and is commonly used in marine
aquaria against a variety of protozoan parasites
(Gratzek 1981; Stoskopf 1992). This paper describes
the results of experiments which examined the
efficacy of 12 different chemotherapeutic bath
treatments against Trichodina sp. from turbot, and
compares the susceptibility of turbot with normal and
abnormal pigmentation to infection by Trichodina
sp.

MATERIALS AND METHODS

Relationship between pigmentation
and Trichodina sp. infections
Twenty turbot fmgerlings of the same age reared
from one batch of eggs in the spring of 1998 were
obtained from a single tank from Mahanga Bay
hatchery in Wellington, New Zealand, and sacrificed
for histology during a health inspection. Ten fish
(mean length 5.3 cm, range 4.5-5.9 cm, mean weight
1.56 g, range 0.8-2.08 g) of normal pigmentation
were chosen at random whereas the other 10 fish
(mean length 3.9 cm, range 3.5-4.5 cm, mean weight
0.515 g, range 0.37-0.74 g) were selected because
they exhibited pigment abnormalities such as brown
coloration, hypomelanisation of the ocular surface,
or extensive ambicoloration (>50% pigmentation of
the blind side). All fish were euthanased by severing
the spine with a scalpel, measured to the nearest
millimetre, and immediately fixed in 10 % (v/v)
formalin in sea water filtered to 0.22 (im after
opening the abdominal cavity to allow entry of the
fixative. All samples were embedded in paraffin
wax, processed using standard histological
procedures, and 6 (im sections were stained with
hematoxylin and eosin. Fish were embedded so
sagittal sections containing organs of interest (gill,
liver, kidney, brain, intestine) were obtained.
Sections were examined using a compound
microscope. The number of Trichodina sp. evident
in each gill section was noted along with any lesions
in the gills or other organs. The presence or absence

of food in the gut was also noted. The significance
of differences between results for normally and
abnormally pigmented fish were examined with
Sigma Stat software using the Student's Mest, or
when the data being examined failed the
Kolmogorov-Smirnov normality test, the Mann-
Whitney rank sum test. Values were considered
significantly different when P < 0.05. The
terminology used to describe the distribution of
parasites follows that recommended by Bush et al.
(1997), namely prevalence = number of parasite-
infected fish divided by the total number of fish,
intensity = number of parasites found divided by the
number of infected fish, and abundance = total
number of parasites found divided by the number of
fish (both infected and uninfected).

Chemotherapy
A total of 70 turbot, including 38 grey-coloured fish
and 32 brown-coloured fish, were divided into 14
groups of five with each group containing both
brown and grey-coloured fish (Table 1). Of the fish
used in this experiment, 97% of the brown-coloured
fish exhibited extensive ambicoloration (>50% of the
blind side pigmented), whereas 68% of the grey-
coloured fish exhibited slight ambicoloration (<10%
of blind side pigmented) (Table 1). There was no
significant difference in fish length between groups
(P = 0.992). The fish were placed in 14 PVC tanks
(60 cm x 36.5 cm x 30 cm dimension) filled with
17.5 litres of sea water sand-filtered to c. 10 \xm.
Seawater parameters for these experiments were
temperature 18 + 1°C, salinity 35 + 1 %o, dissolved
oxygen 90-95% saturation, pH range 8.0-8.2, and
total conductivity range 51.9-52.3. The fish in each
tank were stabilised for 3 days without feeding in
water from a single sand-filtered water supply which
was diverted to each individual tank at a flow-
through rate of 1-1.5 litre/min, then subjected to one
of 12 bath treatments for up to 24 h (Table 1) using
either distilled water or four chemicals—formalde-
hyde (Andrew Industries), zinc-free malachite green
oxalate (Lagans Pharmecuticals), copper sulphate
pentahydrate (Merck), or Nifurpirinol (Prefuran,
Argent Laboratories)—at different concentrations
(expressed in parts per million (ppm) or milligrams
per litre (mg/litre)) or durations (Table 1). During
the course of each treatment the water supply was
removed, the chemical being trialled was added, and
dissolved oxygen was maintained near saturation by
aeration. Two aquaria were not treated and were used
as controls. Following treatment the water supply
was reconnected and maintained at 1-1.5 litre/min


