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Experimental infection of Philasterides dicentrarchi in Juvenile
Olive Flounder, Paralichthys olivaceus
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The pathogenicity and infection route of the Scuticociliate, Philasterdies dicentrarchi, were investigated with the
3 and 5 cm-group of juvenile flounders, Paralichthys olivaceus. The infection rates of 3 cm-group were 40% four
days post infection (D.P.I.) and increased to be 90.1% 24 D.P.L., whereas those of 5 cm-group were 20% 8 D.PI.,
42% 16 D.P.I., and 81% 24 D.P.1. The results showed there were several infection routes to internal organs of Olive
flounder. The first route was started with the infection at the soft part of caudal fin and later reached at fin ray
and muscle tissue; the second one was started from lips and mouth tissue of upper jaw and later the pathogen could
be observed at either muscle tissue or eyeball and brain; the third one was begun at caudal fin and later the patho-
gen reached at brain tissu’e through spiral cord; the fourth one was started with the infections at abdominal cavity
and anus. P, dicentrarchi infected to brain tissue was first observed 14 D.PI. in 3 cm-group and 20 D.P.1. in 5 cm-
group of the juvenile flounder. This indicated that the brain infection of P. dicentrarchi might occur faster in small-

sized flounder than large-sized one.
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Fig. 1. Schematic diagram of experimental tank.
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25F tissue culture flask (Nunc, Denmark)
penicillin-streptomycin (Gibco, USA)
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Table 1. Infection of P. dicentrarchi on 3 cm flounder
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~—g-— The middie iayer (3cm group) —#— The middle layer (5cm group)

g8 8

Density of Philasterides dicentrarchi
(cellfmL)

.8 8 8

Fig. 2. Cilliate density at the bottom and middle layer of experimental
tanks.
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D.P.I (day post infection) 0 4 8 12 16 20 24
Number of Survival  Infected - 4 5 6 7 7 5
Experimental group fish Non infected - 6 5 4 3 3 1
Number of death fish Infecjced - - 22 35 23 19 5
Non infected - - - - - -
Infected - - - - - _ N

. Number of survival fishy % fected 10 10 10 10 10 10 10

Control group Tfocied - -

Number of death fish ) ) ) ) A )
Non infected - - - - 1 2 1
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Fig. 3. Infection rates of Scuticociliates, P. dicentrarchi of 3 and
5 cm group fish. (Infected individuals of survival fish + infected
individuals of death fish) + survival fish.
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Table 2. Infection of P. dicentrarchi on 5 em flounder

Fig. 4. Light micrograph of the dorsal fin in the infected flounder
showing ciliates (arrows) that have invaded the capillary blood ves-
sels at 8 D.P.I. Scale bar = 50 pm.

Fig. 5. Light micrograph of the muscle in the infected flounder showing
ciliates (arrows) that have invaded muscle tissue. Note. Severe tissue
lysis around the invaded ciliates at 24 D.P.I., Df: dorsal fin, M: mus-
cle, H&E staining. Scale bar = 100 um.
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. Infected - - - - - _ -
Number of survival fish i hfected 10 10 10 10 10 10 10
Control group
Infected - - - - - - N
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Fig. 7. Light micrograph of the mouth in the infected flounder showing
ciliates (arrows), A: a number of ciliates into tooth at 8 D.P.1., B: cil-
iates spreaded along head skeleton and muscle tissue after infection
of upper jaw part of mouth at 8 D.P.I, T: tooth, L: lip, Uj: upper jaw,
H&E staining. Scale bar = 100 um.
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Fig. 6. Light micrograph of the muscle in the infected flounder showing Lo A
ci.liates (arrO\.)vs) that have invaded muscle tissue, A: ciliates 'imme- Fig. 8. Light micrograph of the brain in the infected flounder show-
dlfately aftelr lpf?,(l:ted_lnto TT;C]S ?)tl4 8'1:1[" B: early MeCrosis stfate ing ciliates (arrows) that have invaded into brain tissue, A: ciliates
after muscle infiltration a 1 o heavy necrosis state after g, eyel at 20 D.P.1., B: ciliates infiltrated into brain tissue along optic
muscle infiltration at 20 D.P.1., D: infected fish at 24 D.P.l., M: mus- . . R At

. . nerve of eye 24 D.P.1., Eb: eye ball, E: eye, Br: brain, H&E staining,.
cle, Nm: necrosis muscle, H&E staining. Scale bar = 50 pm. Scale bar = 100 um
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Fig. 9. Light micrograph of the gill in the infected flounder showing
ciliates (arrows) that have invaded into the gill filament tissue at 16
D.PI., H&E staining. Scale bar = 50 pum.
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o] AglA P dicentrarchiz= AT HEL I3t in vitro vl
FF APrx AAM HA XoJAlgE ol Zs] F2
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Fig. 10. Light micrograph of infection routes into brain through caudal fin in the infected flounder, A: ciliates in soft ray of fin ray at 8 D.P1., B: ciliates
in caudal skeleton and caudal fin at 12 D.P1., C: ciliates in vertebra at 12 D.P.L, D: ciliates in spinal cord at 16 D.P.L, E: ciliates in brain at 24 D.PI.,
F: external sign of infected fish at 24 D.P.L, Fm: fin membrane, Sr: soft ray, Nf: necrosis fin membrane, Cs: caudal skeleton, Cf: caudal fin, V: vertebra,
M: muscle, Sc: spinal cord, Br: brain, H&E staining: A~E. Scale bar: A-B-D= 50 pm, C=200 pm, E=100 pm.
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Fig. 11. Light micrograph of the abdominal cavity in the infected flounder
showing ciliates (arrows) that have invaded into the abdominal cav-
ity tissue, A: ciliates in abdominal cavity at 16 D.PI., B: ciliates in
intestine wall at 24 D.P.I,, R: rectum, An: anus, V: villus, Iw: intes-
tine wall, Ac: abdominal cavity, H&E stain. Scale bar: A=100 pm,
B=50 pm.
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