J. Fish. Sci. Tech. 5(1), 1~4, 2002

JOURNAL O F

FISHERIES SCIENCE
AND TECHNOLOGY

© The Korean Fisheries Society

Effects of Oxytetracycline Treatments on the Infection
Potential of Scuticociliates in Cultured Olive
Flounder, Paralichthys olivaceus

Se Ryun Kwon, Joon Ki Chung, Hyung Ho Lee'
and Ki Hong Kim*
Department of Aquatic Life Medicine, Pukyong National University,
Busan 608-737, Korea

'Faculty of Food Science and Biotechnology, Pukyong National University,
Busan 608-737, Korea

(Received October 2001, Accepted February 2002)

The modulatory effects of oxytetracycline treatments at high concentrations on the infection
potential of scuticociliates in cultured juvenile olive flounder (Paralichthys olivaceus) and
density of the ciliates in culturing water were investigated. The groups bathed with 400 and
500 ppm of oxytetracycline showed significantly lower intensities of scuticociliates on the fish
and considerably lower number of the ciliates in culturing water when compared with the
control group. However, the intensity of scuticociliates on the fish in the group bathed with
300 ppm of oxytetracycline was not significantly different with that of the control group in
spite of considerably lower number of scuticociliates in culturing water than in that of the
control group. Although the intensities of scuticociliates on the fish intubated orally with 400
and 500 mg/kg of oxytetracycline were lower than that of the control group, there were no
statistical significances. In contrast, the fish fed 300 mg/kg of oxytetracycline showed signifi-
cantly lower intensity of scuticociliates when compared with other groups. The results of this
study suggest that oxytetracycline treatments can modulate occurrence of scuticociliatosis in
fish farms probably through change of bacterial density, damaging to scuticociliates, and

immuno-suppression of fish.
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Introduction

Several scuticociliate species belonging to the ge-
nera Uronema, Miamiensis and Philasterides are
facultative histophagous parasites in marine fish
(Thompson and Moewus, 1964; Cheung et al., 1980;
Yoshinaga and Nakazoe, 1993; Dykov and Figueras,
1994; Dragesco et al., 1995; Gill and Callinan, 1997;
Munday et al., 1997; Sterud et al., 2000; Iglesias et
al,, 2001). These ciliates are characterized by their
high potential for systemic infection and fish tissue
destruction, leading to high mortalities in cultured
fish. In Korea, scuticociliatosis is a serious problem
in culturing olive flounder, Paralichthys olivaceus.
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No effective, approved chemotherapeutant exist
for the control or treatment of scuticocliatosis, and
little information is available on the epizootiological
factors which determine when ciliate infections pro-
gress to the disease in fish. The weakened physiolo-
gical state of the host as a result of environmental
or handling stress may create an opportunity for the
facultative scuticociliates to gain entry into the host.
Furthermore, the possibility of other pathogens such
as bacteria serving as the primary invaders cannot
be ruled out.

Frequently the olive flounder farms suffer from
scuticociliatosis outbreaks immediately after hand-
ling or transportation of fish, antibiotic treatments,
or an inflow of sediments around culturing farm
because of typhoons. Although oxytetracycline is the
most commonly used antibacterial drug in Korean
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fish farming and routinely used to prevent bacterial
diseases after applying handling stresses such as
selection, the effects of this drug on the occurrence
of scuticociliatosis have not been studied. The ob-
jective of this study was to evaluate the modulatory
effects of oxytetracycline treatments at high concent-
rations on the infection potential of scuticociliates
and density of the ciliates in culturing water.

Materials and Methods

Fish

Juvenile olive flounder (Paralichthys olivaceus)
with an average body weight of 5g were obtained
from a local fish hatchery and acclimated in labo-
ratory aquaria for 2 weeks prior to the experiment.
The water temperature was kept at 20+ 1C during
the experimental period.

Isolation and culture of scutiociliates

Scuticociliates isolated asceptically from the brain
of infected olive flounders were inoculated into mi-
nimum essential medium (MEM, Sigma Chemical
Co., St Louis, MO, USA) and were incubated at 20
T. The ciliates were subcultured every 3 days for 2
months.

Experimental regime

A total of 80 fish were randomly distributed into
8 square tanks (10 fish in each tank) containing 3L
sea water with aeration. In each aquarium, 1 mL of
bacterial suspension containing 0.2g of bacteria,
which were isolated from olive flounder culturing
sea water and cultured in TSB broth medium, was
inoculated. After 48 hours of bacterial inoculation,
fish were treated with oxytetracycline by bath or
oral administration. In bath treatments, oxytetra-
cycline was dissolved at the final concentration of
0 (control), 300, 400, and 500 ppm in the culturing
water. In oral treatments, fish were anaesthetized
with MS222 (Sigma), and oxytetracycline was orally
delivered at a dose of 300, 400, and 500 mg/kg B.W.
using an intubation tube. The control fish were
given saline without drug. Two hours post-treat-
ments, all fish in each group were challenged with
2X10° scuticociliates. Two days after the treatments,
whole dorsal skin and whole gill lamellac of each
fish were sampled for evaluation of the intensity

of scuticociliates. The culturing water of each aqua-
rium, also, sampled for enumeration of the scuti-
cociliates density.

Statistical analysis

A Mann-Whitney's U-test was used to test for
differences in the number of scuticociliates on fish
among experimental groups, and the difference was
considered significant when P<0.05.

Results

Bath treatments

The groups bathed with 400 and 500 ppm of
oxytetracycline showed significantly lower intensities
of scuticociliates on the fish and considerably lower
number of the ciliates in culturing water when
compared with the control group (Fig. 1). However,
the intensity of scuticociliates on the fish in the
group bathed with 300 ppm of oxytetracycline was
not significantly different with that of the control
group in spite of considerably lower number of
scuticociliates in culturing water than in that of the
control group.
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Fig. 1. The effects of bath treatments with oxy-
tetracyclin on the intensity of scuticoci-
liates in juvenile olive flounder, Para-
lichthys olivaceus, and number of the
ciliates in culturing water (*, signifi-
cantly different from control group at
P<0.05).
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Oral Treatments

Although the intensities of scuticociliates on the
fish intubated orally with 400 and 500 mg/kg of
oxytetracycline were lower than that of the control
group, there were no statistical significances (Fg. 2).
In contrast, the fish fed 300 mg/kg of oxytetracycline
showed significantly lower intensity of scuticoci-
liates when compared with other groups.
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Fig. 2. The effects of oral treatments with oxy-
tetracyclin (mg/kg) on the intensity of
scuticociliates in juvenile olive flounder,
Paralichthys olivaceus, and number of
the ciliates in culturing water (*, sig-
nificantly different from control group at
P<0.05).

Discussion

The present results suggest that infection potential
of scticociliates can be modulated by the treatments
of olive flounder with oxytetracycline. Despite the
strong histophagous tendencies demonstrated by
several scuticociliate species, they are considered to
be facultative parasites with infections being acci-
dental or opportunistic in nature. Under free living
conditions, scuticocilliates are bacteriovorous proto-
zoans (Lom and Dykova, 1992). Therefore, antibio-
tic treatments would influence on the growth and
survival of scuticociliates through reducing bacterial
density in water and/or cytotoxic damages to the
ciliates. Crosbie and Munday (1999) reported that
growth of Uronema nigricans was sensitive to fluc-
tuations in bacterial densities. The cytotoxic effect
of oxytetracycline on scuticociliates was confirmed
by in vitro inhibition of the ciliates growth (Novo-

tny et al., 1996; Cribb et al., 1999).

Significantly reduced intensity of scuticociliates
on the fish and a few number of scuticociliates in
culturing water by bath with 500 ppm oxytetra-
cycline indicate that not only bacteria but also
scuticociliates are fatally damaged by the toxicity of
high concentration of oxytetracycline. In contrast,
higher intensity of scuticociliates on the fish and
lower density of the ciliates in culturing water by
bath with 300 ppm oxytetracycline when compared
with those of control group suggests that scuticoci-
liates change their feeding habit from bacteriovo-
rous to histophagous because of shortage of bac-
terial food in water, or the ciliates shelter themsel-
ves from the toxic oxytetracycline in water by penet-
ration into the fish skin. The typical ciliate response
to starvation is rapid cell division with a subsequent
decrease in cell volume, rapid motility and swarm-
ing behaviour (Fenchel, 1990). Therefore, olive
flounder may be preferentially colonised in the ab-
sence of sufficient bacteria.

Stress-mediated immunosuppression has been pro-
posed as a main cause of scutiociliatosis (Munday
et al, 1997). In the present study, anesthetization
and handling stressors during oral intubation
should suppress the immunity of olive flounder, and
this suppression might lead to the considerably
higher density of scuticociliates on the fish in the
control group of oral administration than that in
the control group of bath treatments, which did not
undergo handling stresses.

The significantly lower intensity of scuticociliates
on the fish in 300 mg/kg of oxytetracycline admini-
sterd group than that in control group suggests that
the ciliates evade fish tissues which contain oxyte-
tracycline and relatively low density of bacteria.
Although the intensities of scuticociliates on the fish
intubated with 400 and 500 mg/kg oxytetra-cycline
were lower than that of control, there were no
statistical differences. This indicates that oral
administration of oxytetracycline at extremely high
concentrations may negatively affect on fish immu-
nity. The suppression of fish immune responses by
oxytetracycline treatments have been demonstrated
by many authors (Rijkers et al., 1980; Lunden et al.,
1998).

In conclusion, oxytetracycline treatments can mo-
dulate occurrence of scuticociliatosis in fish farms
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probably through change of bacterial density, dama-
ging to scuticociliates, and immuno-suppression of
fish.
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