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Biological characteristics of Scuticociliate with a polymorphic life
cycle of ciliate and cyst isolated from cultured olive flounder,
Paralichthys olivaceus

Chang-Nam Jin®, Hyun-Sil Kang, Geun-Tae Park, Jehee Lee, Young-Don Lee ™,
Woobong Choi™** and Moon-Soo Heo'

*Jeju Regional Maritime Affairs and Fisheries Office, Jeju, 690-704, Korea
**Institute of Marine and Environmental Research, Cheju National. University., Jeju, 690-756, Korea
**Dept. of Biotechinology & Bioengineering, Dongeui University, Busan, 614-714, Korea
Faculty of Marine Science, Cheju National University, Jeju, 690-756, Korea

Scuticociliatosis has badly settled one of most damaging diseases during the seedling production process
of olive flounder, Paralichthys olivaceus in Korea. We isolated a new type of Scuticociliate from flounder.
The parasite metamorphoses to ciliate and cyst phases with each other by environmental changes and sur-
vive for a relatively long span. The ciliate was measured average 41.8 ym in length and 21.0 ym in width, and
cyst was 17.0 um and 13.5 um, respectively. Nutritional condition was determined as a major parameter of
metamorphosing between ciliate and cyst stages. The ciliate transforms to a cyst stage because of food
shortage, and the cyst returns to a ciliate stage with a favorite environmental condition and shows active
growth and reproduction.

The ciliate multiplied at the maximal density of 2.9 X 1(° mg" cells in vitro cultivation at 15 'C tempera-
ture using MS BHI medium and bacterial food sources. The ciliate could be proliferated at a 2.5 to 30 C
temperature range, pH 6 to 9, and 1 to 55 ppt salinity. Particularly, it survived over one week at 0 'C tem-
perature showing a high resistance against unfavorable environmental conditions. And the cyst survived for
320 days in the condition of 5 'C with no feeding, but its survival period was markedly shortened in higher
temperature conditions.

The chemotherapeutants (formalin and hydrogen peroxide) were clarified as effective chemicals against
the ciliate during in vitro trials, but the effect of therapeutants differed in proportion, depending upon the
density and the bathing time of chemical compounds.

Key words : Polymorphic life cycle, Scuticociliate, Ciliate stage, Cyst stage, Paralichthys olivaceus.
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Table 1. Scoring system for appraising the effects of various compounds on motility and morphology of Scuticociliates

(Novoty et al., 1996; Crosbie & Munday, 1999)

Score Interpretation
Morphology
4 No change; cells elliptical.
3 Less than 50% of cells round or irregular shape.
2 Approximately 50% of cells round or irregular shape.
1 More than 50% of cells round or irregular and lysis evident.
0 Extensive lysis with few cells intact.
Motility
4 No effect; motility normal
3 Motility siowed in more than 50% of ciliates
2 Approximately 50% of ciliates stationary, but cilia still beating
1 More than 50% of ciliates stationary and cilia still beating

0 No sign of motility or cilia movement
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100, 150, 200, 300 ppm L= 34817 7)o
2 ATAA 1807 <308 HHE 9 §
Heot $-54d& BEA3h
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AFETREES 510 ' EEE HEslEch ¢
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Table 2. Morphological characteristics of Scuticociliates.
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SHt AP AQ EAAQ} FE |zl FA
& Yepied, 3Y Tl oF o7u)E S2l3)e
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& AMAE] TFAse 25U A= 8.8 %10 cell
mi' 2 ZFAEA ) (Fig 1). ©] 717F Z<5F ciliate
dae Fo Apdel 93t A9 9lon JHT
= #o) F 7+ (107 cell m¢ ©)3hell e} ciliate
stageoll A cyststageE WHEf7F = 400iAt) 30
AN = cystZF A ciliate 2 A HE o =4
ciliate”} 5-7}817] Al&3le] 35 Aol 3.2 x10¢¢
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Fig. 1. Growth curves for the ciliates and bacteria incubated
in MS BHI medium at 15 °C

Means Max. Min. SD n
Just before length 41.8 52.5 30.0 492 47
exponential phase width 210 273 16.3 2.84 47
Just after length 359 413 30.5 2.32 45
exponential phase width 14.6 17.8 12.0 1.43 45
Impossible size for length 20.1 253 15.0 2351 37
metamorphosis cyst width 8.0 10.1 6.0 1.00 37
length 17.0 20.3 15.0 1.38 34
Cyst
width 137 16.5 11.8 1.26 34
Caudal cilium

length 143 15.5 13.0 0.79 10

of the ciliate

* All measurements in ym.
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Fig. 2. External feature of isolated ciliates. A; Just before the
entered Scuticociliates exponential phase. B; Just after the
entered Scuticociliates exponential phase. C; Impossible
size for metamorphosis from ciliate stage to cyst stage.
Scale bar =25 .

um), & 21.0 i (27.3~16.3 im)e|L} A5 F2]0]
o]FojA AFo= Aol 359 um (41.3~305
um), Z 14.6 m (17.8~12.0 imyE24 HA=H 4
o|Rul= Zo] ©] Wo| ZAHIUTE MlYF cyst
stagell A ciliate stage 2 WHE] F X|&2Q1 A%k
FEE 2R EF A A cyst2 HEEHA
2oty #HAEAET, oA cyst2 HE|ERA]
Bal= ciliate®] 271 Aol 200 m (253~
15.0 im), Z 8.0 um (10.1~6.0 im)°] ATt (Table 2,
Fig. 2). Cyst stage®] = 70 7+ 2tol7F A=)
cyst®) @ Zol 17.0 mm (20.3~15.0 mn),

Table 3. Effect of temperature, pH and NaCl concentra-
tion on the growth of a ciliates isolated from cultured olive
flounder.

Temp. ('C)
-2.5 -
0 ++
25 ++
5 +++
25 ++
30 ++
325 +
35 -
pH

5 —

6 ++
7 ++
8 ++
9 ++
10 -~

Salinity (ppt)

0 —

1 +H+
5 +++
10 +++
50 +++
55 +H++
60 -

+++; growth, ++; Noeffect, +; decrease, —;cell lysis.
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Fig. 3. External feature of cysts. Scale bar =25 ym.

13.7 um (16.5~11.8 m)=Z ciliate stage .0} T2
HElE K SAT) (Table 2, Fig. 3). I cyst= W
HalH 542 FHE AFE AL A
g @At Z)dolu o cystoll HA &
digleom ARG meEldRE oz o 33
e T

Ciliate2} Cyst2| HEH
Ciliateol 4] cyst= @He)i= 2o F& F712

Fig. 4. Just after giving bacterial feed sources (A) and 6
hours after giving bacterial feed sources (B). Scale bar =
100 um.
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gt L HolE Foslx] ¢ Rl
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BEAL T3} cyst U FAlY AL AH cystE
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Fig. 5. The cysts which lysis is becoming. Arrow: a mem-
brane of cyst. Scale bar =25 ym.
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Fig. 6. Survival days of the cysts in different temperature.
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Fig. 7. Observed effects of a range of concentrations of for-
malin of morphology and motility.

3209 A= 717 AEo] 7ttt (Fig. 6).
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Fig. 8. Observed effecis of a range of concentrations of
hydrogen peroxide of morphology and motility.
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