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Summary

The infection characteristics with scuticociliata at on-land rearing farms and
hatcheries of flounder, Paralithys olivaceus was investigated during the year of 2001
by juvenile infection situation, damage, and infection routes.

The ratio of scuticocilatosis infection among overall disease outbreaks has been
increased to 34.5% in 2001 from around 10 % until 1996 of year. The mortality ratio
of flounder infected with scuticocilate was shown remarkably different by the fish
sizes: 13.29% at culture farms for marking size fish comparing with 53.8% at
hatcheries.

When culture tanks for live food organisms of chlorella, rotifer, and Artemia were
searched, scuticocilate were detected both in live and dead rotifer, and at the dregs
of culture tank bottoms at almost hatcheries. - When rotifer infected with scuticocilates
fed on fish larvae, lots of scuticocilate warms were inhabited at the bottom of fry
rearing tanks. After feeding on scuticocilates—infected rotifer on fish larvae, first
infection was detected at 10 days after bottom dwelling or 40 days old after hatching.

By histopathological examination we confirmed the infection route of eyeball or
brain contamination was that the ciliate worms digged through mouth and front
part of the dosal fin cuticle, transferred into eyeball along the epithelium and
muscle tissue, and reached finally into brain by the muscle and nerve tissue. The
infection of internal organs was clarified into two routes. The first route was
started from the infection at ventral and anal fin rays by the worms, and reached
at the anus and rectum through the epithelium and muscle tissue. The second
route was Initiated from the infection at urinary organ and reached into the
rectum epithelium cells, inner wall of intestine, abdominal cavity, pancreas, Kidney,
and pancreas.

At seed production farms where fish larvae fed on scuticocilate-free rotifer, the



worms were not detected not only at the food organisms culture tanks and

juvenile rearing tanks but also larval flounder less than 7 cm in total length.
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Cv: Contractile

Caudal cilium,

1. Lateral diagram of scuticociliate. Cc:

Fig.

vacuole, Pm: Paroral membrane, Ci: Cilia. Scale bar = 10 ym.



Fig. 2.

Scuticociliates infiltrated into the cultured flounder.

A: Scuticociliate,

B: Ciliates infiltrated into the muscle tissue of the cultured flounder
larvae, C: A dividing ciliate, D: Contractile vacuole of a live ciliate, Cc:
Caudal cilium, Cv: Contractile vacuole, Pm: Paroral membrane, Ci: Cilia.

Scale bar = A: 10 gm, B-C-D: 25 ym.
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Z1e=s AV 7 Asky FAle] Aol uiH] Fe] Hl&2 M #Add FeUt

61.8%% 71 s FE AT (Table 1).

Table 1. Measurement of the size of scuticociliates infiltrated into brain, muscle,

and gill in flounder larvae

Infiltrated Length (tm) Wide (sm) Wide/Length
part Mean Range Mean Range (%)
Brain 40.6 32.5~48.0 25.1 15.0~37.5 61.8
Muscle 40.4 32.8~48.0 24.0 17.3~35.0 594
Gill 31.7 2557405 16.3 12.0~20.0 514

AFAS dAFFe] A2FE7S WAL 1996954 AFEIAS d@
S 55 49w vl A ofn wwse] 10% o= wokrh v 1997d

BEE F45 wgulgo] Frhehe] 2001dEe]E wul o] 345%% ol

1999 -8 2001 7kA4] 3 sete] € AFE I WS B A dd

=

TARe] EHHL ot ag7|dd 7, 8ol 7MY wWel R EgleH, A2 54

oA 11€7HA] we] 2 Avt (Fig. 3).
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Table 2. Occurrence of single and mixed infection by scuticociliates and pathogenic

bacteria in the cultured flounder in Jeju Island from 1991 to 2001

Year

‘91 92 93 ‘94 '95 ‘96 ‘97 98 ‘99 00 01

Total occurrence of o 1og 16 937 960 317 468 701 1105 1014 872
diseases (TO)

Single infection (SI) 9 22 13 6 7 3 22 54 137 122 96

Mixed infection (MI) 5 11 10 5 9 6 34 71 19 378 363

Occurrence rate(%)* 88 173 120 44 58 28 10.7 151 232 330 345

* Qccurrence rate = (SI+MI)/TOx100

200

150 iy »“\

100

Occurrence

50

10 11 12
Month

Fig. 3. Monthly occurrence of scuticociliate infection in flounder farms in Jeju

Island from 1999 to 2001.

5 H eSS B 11~20 em Z7)7F 7HE Bo] kg
Ha dow, Agdss Iy so] #dAS uwgtth (Table 3). 12ivh gyl o]
HH AEHHoR AUy = AEFS BHAT 4dlem o)A = AT A gldx
21~30cm, 31~40cm, 10cm ©]3} A& W &o] E=gkt)
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Table 3. Occurrence of scuticociliate infection by the size of the cultured
flounder in Jeju Island from 1999 to 2001

Total length (cm)

Year

< 10 11~20 21~30 31~40 41 <
Total 128 568 381 188 27
1999 42 171 34 28 8
2000 45 217 157 9 2
2001 41 180 140 81 17

eh Aletd AW St

o2

199978 2001d7bA 3 &¢h 2AREE AFEILS I Fo Mg dHe S93
de vEg ey Eggtgo] 73R b Bokoew, tggor FFATS, o=

e, AT S ol Ark (Table 4).

Table 4. Occurrence of mixed infection by scuticociliates and pathogenic bacteria

in the cultured flounder in Jeju Island from 1999 to 2001

o . Edwardsiella Streptococcus
Vibrio sp. Flexibacter sp.
tarda sp.

Year
Total S+V Total S+F Total S+E Total S+St

Total 1,825 731 732 236 688 187 768 185

1999 582 186 182 50 120 27 385 72
2000 721 321 287 97 196 9 217 57
2001 522 224 263 89 372 81 166 56

S+V: Scuticociliate+Vibrio sp, S+F: Scuticociliate+Flexibacter sp, S+St:

Scuticociliate+Streptococcus sp, S+E: Scuticociliate+ Edwardsiella tarda.

_12_
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Table 5. Mortality of fingerlings where were infected with scuticociliates

before purchase of juvenile of flounder

(Unit : Thousand individuals)

Flounder farms

G H I J

Total A B C D E F
Fingerlings

1,696 105 170 20 550 &0 70 150 400 110 41
purchased
Mortality
Number 912 20 70 5 320 70 15 73 250 55 34
% 538 190 412 250 582 875 214 487 625 50.0 829

Table 6. Mortality of fingerlings where were infected with scuticociliates

after purchase of juvenile of flounder

(Unit : Thousand individuals)

Flounder farms

M N @) P Q R S

Total K L
Fingerlings

1,207 130 45 160 300 125 120 100 150 77
purchased
Mortality
Number 159 50 4 25 15 10 20 6 4 25
% 13.2 385 89 166 50 &80 167 60 27 325

_14_
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Fig. 4. External feature of the cultured flounder infected with scuticociliates.

A: Mouth part infected specimen, B: Fin and muscle part infected

specimen.
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Fig. 5. Scuticociliates are infected to brain (A) and gill (B) of the cultured
flounder. Scale bar = A: 100 pm, B: 50 zm.
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Table 7. Comparison of parasite detections by feeding on rotifer of scuticociliates

contamination during Paralichthy olivacaeus seed production procedures

Time Feeding with ciliate - Feeding with ciliate -
infected rotifer free rotifer
Tank bottom before B B
rotifer feeding
Tank bottom after 10 N B

days rotifer feeding

Fish body before
metamorphosis

Fish body after
metamorphosis + -
(40 days old fingerlings)

Fish body of 7 cm in
total length (80 days old + -
fingerlings)

b E e BPE vE et ol T oldjEe] AmuelA ¥ EH L
Fate] obrbul J1%E AH obrbv] @t obbul guzAe] AT (Fig. 15).
ob7bule] mARH (Fig. 16)3 3 e mAda (Fig. 17), 444 (Fig. 18)°
= ggstgon, dw L Axd 24 e 4ETE E45A0 (Fig. 19,
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4 9o 24 %31 P
R0 ARE Bt AL 242 REAZOY (Fig. 21), 242 W]
AFH 7L =, du

o ol @zl A7IW Aol FAHUA Foluh ol Wi F4w ek
W] ZEde] ATEE0] YA e FH MFFAAE ZEH AgEL

Ap-zjo] AbEZ, HA Aojo] AFE| TRl FAE A Bkt
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A

Fig. 6. Scuticociliates (arrows) infected into rotifer Brachionus plicatilis.
A: Scuticociliates at the bottom of rotifer rearing tank, B: Scuticociliates
in dead rotifer, r: Rotifer. Scale bar = 50 um.
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Fig. 7. The first-infected size of juvenile fish during the seed production.

Fig. 8.

Dorsal fin infected of juvenile flounder by scuticociliates. A: Microscopic

external view, B: Microscopic sectional view, f: Fin, m: Muscle tissue.
Scale bar = 100 gm.
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Fig. 9. Longisectional view of fingerling mouth infected with scuticociliates

(arrows). A: upper jaw, B: lower jaw. Scale bar = 50 um.
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Fig. 10. Longisectional view of the scuticociliates (arrows) into eye (A) and

outer eye (B). e: Eyeball. Scale bar = 50 um.
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Fig. 11. Longisectional view of brain infiltrated by scuticociliates (arrows).

A Just-infiltrated, B: infiltrated, b: Brain. Scale bar = 50 um.
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Fig. 12. Longisectional view of anus (A) and rectum (B) infected by

scuticociliates (arrows). Scale bar = A: 100 gm, B: 25 um.
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Fig. 13. Longisectional view of urethra (A) and kidney (B) infected by

scuticociliates (arrows). k: Kidney, u: Urethra. Scale bar = 50 ym.
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Fig. 14. Longisectional view of pancreas (A) and epithelial tissue of intestine (B)
infected by scuticociliates (arrows). i: Intestine, p: Pancreas. Scale bar =

Al 25 pm, B: 50 pum.
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Fig. 15. Longisectional view of gill infected by scuticociliates (arrows). Scale bar

A: 100 gm, B: 50 gm.
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Fig. 16. Longisectional view of the capillary of gill infected by scuticociliates

(arrows). Scale bar = 50 um.

Fig. 17. Longisectional view of the capillary near the thyroid gland by

scuticociliates (arrows). c¢: Capillary, t: Thyroid gland. Scale bar = 50 ym.
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Fig. 18. Longisectional view of the scuticociliates (arrows) infiltrated into the

thyroid gland. t: Thyroid gland. Scale bar = 25 pm.

Fig. 19. Longisectional view of scuticociliates (arrows) fed on erythrocytes in

blood vessel. Scale bar = 25 um.
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Fig. 20. Longisectional view of scuticociliates (arrows) fed on erythrocytes in

muscle tissue near the thyroid gland. t: Thyroid gland. Scale bar = 25 pm.

l"i;r l‘.-'iﬂ

.I 'J i
e

Fig. 21. Longisectional view of muscle just-infiltrated by scuticociliates (arrows).

Scale bar = 100 pm.
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| ako) Foll 7| ABetE AFE IS Thompson and Moewus (1964)7F afnbo] 2~
FE V559 Miamiensis avidus?} 71 A%t B 31dk o] of FiEwt olyel 72,
AAFE Tl 7= Aol Rux3 gt} (Morado and Small, 1995; Cawthorn et
al., 1996).
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2 zte= AR AR EE (Scuticociliatida) 02 BEFHW T2 oA gdEHE =3

#2 Uronemasr o2 FHHt}

YAl s = A2FEIES 1986l 441 oF AR o8] ASFo= BiaEoe
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Aojol o] F23 Z7lAtl Table 8914 Bi= vleh o] AF AN FRA
Aol A FAE A/ AR AN @ 19959 % ofF AFAG ofF Fu
Mg SAsh FRge] ZolEl FAlolu WA FRANFE odlel F43 37t
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Table 8. Amount of seeding production in the flounder hatchery of Jeju Island

from 1991 to 2001

Year
Items
‘91 92 93  '94 '95 '96 97 98 99 "00 ‘01
No. of
6 46 48 50 51 45 41 39 38 38 29
hatchery

Rearing tank
area of 26 27 28 49 50 38 37 35 34 34 33
hatchery (ha)

Seeding
production 8138 7,645 9,785 13,890 13,220 19,140 19,250 16,930 18,080 25,550 31,400
(x1,000)
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