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In previous study, scuticociliate P. dicentrachi was isolated from farmed flounder during the december
2004 to april 2005. Pathogenicity, mortality and infection symptom were studied using 3 cm and 5 cm
groups of juvenile flounder. 

The ciliates were exponentially increased from bottom layer of the experimental tanks, which propagated
within 2000 cells/ml (1.4 103 cell -1 ~ 2.5 103 cell -1) after 6 days of inoculation. The middle layer
was maintained within 300 cells/ml. 

Both 3 cm and 5 cm groups were infected with ciliates, mainly 3 cm group showed high mortality during
the experimental period. The death of 3 cm group was started from 5 days and showed 95.6% of mortality
after 28 days of first inoculation. The control group showed 4.4% of mortality however, we could not
observed any ciliates. 

The death of 5 cm group was started later than 3 cm group after 18 days of first inoculation. The total
mortality was 71% during 28 days. No mortality and infection symptoms were observed in the control. 

We also studied SSU rRNA gene of ciliates which, re-isolated from infected flounder of experimental
groups. When SSU rRNA in this study compared with previous data showed that the identified strain of
both previous and present study was same.
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Fig. 1. Schematic diagram of experimental tank



89, Paralichthys olivaceus Philasterides dicentrarchi

, 

. 

1.5 .

3 5 

. 5 

100 , 3 160 

. 

5 

1/2 , 3 1/3 . 

P. dicentrarchi 

P. dicentrarchi 

, cell culture

flask (20 ) 20 H

0.5 0.6 (Table 1) 1

mg/ml, penicillin streptomycin 100 IU 

. CHSE-214 (chinook

salmon embryo) 

3.0 103 cell/ml 15 ,

7 9.8 104 cell/ml

. 

5

, 

2 g .

ml 100 cell

3.7 106 cell

. 2

, 2 0.2

g

. 

2 10%

. 

6 

pipetting counting chamber 

glutaraldehyde 1% 

(18 18 )

(Olympus BX 50, 100)

. 

100 pipetting

counting chamber glutaralde-

hyde 1% 

(Olympus BX 50, 100) . 

. 

Bouin's 

5

Haematoxylin-

Eosin . 

Table 1. Composition of the experimental diets

Diets Diets Component (diets per 100g)

form
size Crude Crude Crude Crude

( mm) protein fat cellulose ash Ca P

Granule 0.5~0.6 52.0 12.0 7.0 20.0 1.0 2.7

(Unit : g)
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Fig. 2. Ciliate density at the bottom layer and middle layer
of experimental tank according to incubation days. 
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Fig. 3. Accumulative mortality on experimental infection
and control groups of 3 cm flounder by P. dicentrarchi.

Fig. 4. Accumulative mortality on experimental infection of
5 cm flounder by P. dicentrarchi.

Fig. 5. A number of ciliates are infected to fin of flounder. (A) Photograph of ciliates (arrows) infiltrated into the fin ray of
dorsal fin in flounder. Scale bar = 100 . (B) Light micrograph of the caudal fin in the infected flounder showing numerous
ciliates (arrows) that have invaded this fin tissue. Note that the areas of severe tissue necrosis surrounding the invading cili-
ates, Fm: fin membrane, Nf: necrosis fin membrane. HE staining. Scale bar = 50 .
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Fig. 6. Light micrograph of the muscle in the infected floun-
der showing ciliates (arrows) that have invaded this muscle
tissue. Note that the areas of severe tissue lysis surrounding
the invading ciliates, M: muscle. HE staining. Scale bar = 50

.

Fig. 9. Photograph of scuticociliates, P. dicentrarchi
(arrows) are infected to the brain of flounder. (A) Micro-
scopic observation, (B) Light microscopic observation, HE
staining. Scale bar = 100 .

Fig. 7. Light micrograph of the gill in the infected flounder
showing ciliates (arrows) that have invaded into the gill fila-
ment tissue. HE staining. Scale bar = 50 .

Fig. 8. Light micrograph of eye in the infected flounder
showing ciliates (arrows) that have invaded into the vitreous
cavity of eye tissue, Eb; eye ball. HE staining. Scale bar = 50

.



93, Paralichthys olivaceus Philasterides dicentrarchi

ribosome

SSU rRNA

. 

3 cm 5 cm 

genomic DNA SSU

rRNA PCR 1760

bp . 

, 

SSU rRNA PCR forward

reverse primer 1759 bp

. SSU rRNA 

SSU rRNA ( )

99.8 100% identity

. , 

.

, , 

Vibrio ichthyoenteri Vibrio. sp.

. 

1986 Ototake Matsusato

(Mizuno, 1993; Lee et al., 2001),

1990

(Lee

et al. 2001). Jin (2003)

7 

53.8%

87.5%

. 

P. dicentrarchi 

, 

100% (Iglesias et al.,

2001). , , , 

(Paramá et al., 2003)

. 

, 

P. dicen-

trarchi Kim (2004)

. P. dicentrarchi

Fig. 10. External features of infected flounder infected with
ciliates. (A) The flounder of 3 cm in size. (B) The flounder
of 5 cm in size. 
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