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Parasiticidal treatment against the fish-pathogenic protozoan Trichodina sp., an ectoparasite
on the body surfaces of cultured barfin flounder, Verasper moseri. - 11

Parasiticidal effects of fresh water on Trichodina sp. and the tolerance of juvenile barfin
flounder to freshwater exposure.

Takaaki KAYABA*, Taithei MATSUDA * and Takashi SUGIMOTO *

Short-term incubation of Trichodina-harbouring epidermal mucous secretions from barfin flounder in fresh water for over
30 minutes was previously shown to be effective for killing of this protozoan ectoparasite. In the present study, the in situ
parasiticidal effects of freshwater baths on Trichodina sp. were further investigated. Infected barfin flounder were bathed
in fresh water for different durations, i.e., 0 (control), 15 and 30 min, and the parasite density on the body surface was
monitored until 28 days after bathing. In groups exposed to freshwater for 15 min and over, parasite densities decreased to
near-zero the following day, whereas high parasite loads were seen in control groups throughout the experimental term. In
the group bathed in fresh water for only 15 min, the parasite density increased gradually from 14 days post-exposure. The
density eventually reached a very similar value to that observed before bathing, because a few parasites could survive the
freshwater bathing regime. In contrast, in the group bathed in fresh water for 30 min, the parasite density remained at 0 %
even by 28 days after exposure, and re-establishment of Trichodina sp. never occurred. These results show that freshwater
exposure should last for at least 30 minutes to ensure that all Trichodina sp. on the body surface are killed, which coincides
with previous culture experiments. Such treatment was further shown to not affect the survival of juvenile barfin flounder
when experimentally reared in fresh water for 6 hours, although mortality linearly increased beyond that duration. These
results thus prove that freshwater baths for 30 min of duration, sufficient to eliminate on Trichodina sp., is not harmful to
barfin flounder. Therefore, the use of freshwater baths for 30 min is an effective and clean method for preventing cultured

barfin flounder from Trichodina sp. infection.
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Fig. 1 Photographs of freshwater-immersed barfin flounder infected with Trichodina sp.
a: barfin flounder infected with Trichodina sp., b: infected fish with Trichodina sp. were caught for fresh water
immersion, c,d: infected fish placed in fresh water, and bathed for 15 minutes, e,f: infected fish were transferred to
a second tank and in fresh water bathed for an additional 15 minutes, g: oxygen was provided during bathing treatment,
h: mucous secretions were constantly removed from the body surface with a net, i: fish was removed from bathing
tank to a clean rearing tank after bathing treatment.
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Table 1 Effects of fresh water baths on the density of Trichodina sp. (in 5x5 mm skin surface) on the body surface of barfin

flounder.

Days after bathing treatment

Tested fish 0 min 4 _
(Initial) 15min 30 min 1 day 7 day 14 day 22 day 28 day
Bathing in sea water for 30 minutes
(Control)
Fish.1 114 119 169 150 83 77 159 115
Fish.2 111 67 60 82 141 107 178 67
Fish.3 72 29 119 115 86 120 142 124
Average 99.0 71.7 116.0 115.8 103.3 101.2 160.3 116.2
Bathing in fresh water for 15 minutes
Fish.4 168 15 2 2 6 25 135
Fish.5 167 9 4 2 2 3 48 133
Fish.6 197 41 15 1 1 2 24 64
Average 1773 21.7* 7.0*%* 12* 1.6* 3.9* 32.2% 110.4
Bathing in fresh water for 30 minutes
Fish.7 38 1 1 0 0 0 0 0
Fish.8 100 0 1 1 0 0 0 0
Fish.9 144 14 5 0 0 0 0 0
Average 94.0 5.0 % 23%* 0.1* 0.0 * 0.0 * 0.0 * 0.0 *

* indicates significant difference to initial value (P<0.05)

Table 2 Effects of fresh water baths on vitality of Trichodina sp. parasitizing on the body surface of barfin flounder.

Days after bathing treatment

Tested fish 0 min 4 _
(Initial) 15min 30 min 1 day 7 day 14 day 22 day 28 day
Bathing in sea water for 30 minute
(Control)
Fish.1 79.8 95.0 98.8 94.8 92.9 98.1 98.3 98.9
Fish.2 82.0 95.5 98.3 91.3 89.5 95.5 96.7 99.0
Fish.3 79.2 96.6 93.3 953 86.8 98.4 97.5 98.0
Average 80.3 95.7 96.8 93.8 89.7 97.3 97.5 98.6
Bathing in fresh water for 15 minute
Fish.4 100.0 6.7 13.1 66.7 100.0 100.0 96.5 98.5
Fish.5 84.4 0.0 8.8 389 88.9 93.3 96.5 97.6
Fish.6 93.6 7.3 16.5 333 66.7 88.9 100.0 93.8
Average 92.7 4.6 * 12.8 * 46.2 * 85.2 94.1 97.7 96.6
Bathing in fresh water for 30 minute
Fish.7 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fish.8 98.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fish.9 97.2 7.1 0.0 0.0 0.0 0.0 0.0 0.0
Average 98.4 23 % 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 *

* indicates significant difference to initial value (P<0.05)
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Fig. 2 Changes in the density of Trichodina sp. (ind./ in 5x5
mm skin) on the body surface of barfin flounder after
exposure to fresh water for different durations.
Control: fish bathed in filtered sea water for 30
minutes, FW30min: fish bathed in fresh water for 30
minutes, FW15min: fish bathed in fresh water for 15
minutes.

Each bar indicates standard deviation.
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Fig. 3 Relative abundance of active parasites on the body
surface of barfin flounder bathed in fresh water for
different durations.

Control: fish bathed in filtered sea water for 30
minutes, FW30min: fish bathed in fresh water for 30
minutes, FW15min: fish bathed in fresh water for 15
minutes.

Each bar indicates standard deviation.
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Fig. 4 Survivalrate of juvenile barfin flounder under rearing
conditions with varying salinities
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Fig. 5 Changes in hematocrit values of juvenile barfin
flounder under rearing conditions with varying
salinities

Fig. 6 Histological observations of intestine from juvenile
barfin flounder under rearing conditions with varying
salinities.

A: intestine from juvenile barfin flounder reared in
sea water for 18 hours (Control).

B: intestine from juvenile barfin flounder reared in
fresh water for 18 hours. Bar = 300 um
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Table 3 Parasiticidal effects of freshwater baths on
Trichodina sp. parasitizing on cultured barfin
flounder.

Days after bathing in Fresh No. of parasites onthe  Rate of active parasites

water for 30 minute skin surface (5xSmm’) (%)
P e iy 20501133 93437

Iday 0.20.4 0.0

7 day 0.0 0.0

21 day 0.0 0.0
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