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The effect of temperature to scuticociliatida Miamiensis avidus
proliferation, and to mortality of infected olive flounder
Paralichthys olivaceus

Min-Ji Bae, Eun -Young Im, Heung-Yun Kim and Sung-Ju Jung'
Department of Aqualife Medicine, Chonmam National University, Chunnam 550-749, Korea

Scuticociliates Miamiensis avidus (syn. Philasterides dicentrarchi) causes high mortality and bad growth
in olive flounder Paralichthys olivaceus. Temperature is an important factor not only for growth of
pathogens but also for host immune system in poikilothermal animal. In this study, temperature affecting
ciliate growth and pathogenicity against olive flounder were examined. Doubling time for the ciliate growth
was 61.82 hours at 5°C, 26.32 hours at 10°C, 21.14 hours at 15°C, 16.86 hours 20°C and 16.21 hours at 25
‘C. Maximum ciliate numbers were similar at 10~20°C at the range of 1.54~1.75 X 10*/ ml. Duplicated
intraperitoneal injections were conducted with the ciliates by the concentrations of 1 X107, 1 X 107,
1% 10* and 1 x 107 fish (average 8.34 cm, 4.33 g) then kept at 10C, 15°C and 20°C . Cumulative mortality
was low at 10°C and the mortality was increasing at higher water temperatures. In addition, cumulative
mortality was higher at higher dose of infections. In conclusion, Scuticocilite M. avidus grew well at higher
temperature (at 5°C, 10°C, 15°C and 25°C) in vitro, and olive flounder mortality due to M. avidus was high-
ly water temperature and dose dependent. The results of this study suggest that water temperature control
may one of the essential factor to reduce mortality due to M. avidus infection.

Key words: Scuticociliatida, Miamiensis avidus, Philasterides dicentrarchi, Paralichthys olivaceus, Tem-
perature
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< © 71t} (Yoshinaga and
Nakazoe, 1993; Dkoval and Figueras, 1994; Mun-

°F 31.5(21-37) nm X 18.5(11-28) nm (Jung et al.,
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day et al., 1997; Song et al., 2009). ‘d=| Par-
alichthys olivaceuso|~] ~FE7ES Lo 7]+
Yoo 7 Tyt A= Uronema marinum
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al., 2004a), Pseudocohnilemdus persalinus (Kim et
al 2004b)7F B H Fo| Ut AFETEE

F& 2719} Fej7} fateted o]

e HE]
6w

S= T



98 WA - gl -

ofFgol et AFAFolA Fepz Az
small subunit IRNAEA1S &34 Philasterides
dicentrarchi®} Miamiensis avidus7} =L A
S 2 B3 v} At} (Jung et al., 2007). =3+ M.
avidus, Pseudocohnilembus persalinus, Pseudo-
cohnilembus hargisig]r U. marinum< E7}FA s}
o WA glsl ¥ A3}t M. avidusTro] GA
ool 74 HAAE T S B
THSong et al., 2009). 121 B2 - AFAA &
Ao AHE doJ| = FaT AFHIRER M.
avidusE Ao 2 AFsITh
FeElvet AFEe] AFEIS
A= s ks ﬂlﬂ]i 54 °ﬂ’\1 94 71A]
7%4 8ol @ol

oZ g—x@

ol

uJ—o]

DA 12
o ok
L oL
L O 9
P%v
T re ¢
kI O
ko
R&
¥ £
_V,Lﬁ
=
=
)
&
l\)
(]
(e]
~
=)

2

3
ofeln Awel wae Ada el A7)
AT ol SFsh WA, 12T o2 B
2 —3— FENAG} ARLE Fo| AR
Gl &3t} (Bowden, 2008). 53] {HX]<]
358700 gol WAlshe) o)t Wl
2ol 2 ZAFAY 35-2el WE
E27} 9902 A4S 5 IS el

N
-

=

-0

oo" ¥ F

lo

]

]

N

(

PN

{
Lo

H
7t

DL

3

(o

2AGOEA AANE 2D 5

© % Infectious hematopoietic

T
FAyo
necrosis virus (IHNV) (Smail and Munro, 2001)
Viral hemorrhagic septicemia (VHSV) (Sano et al.,
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Miamiensis avidus2| =2|2} HH ¥

Ao AMg3 AFEIFEES 20059 7€ 21
o of ol A ARl {9 HoA EelE A
© 2 Jungetal. (2005)2] ol whe} 2], vl %k
F2438 F strain YS22 P30 F
3 g FAE o getd FEichs Bt
small subunit rRNA¥4] (GenBnak accession
EU831200)2 53t M. avidus= 73Stk
YS2 strain> 2 o]lo] F= chinook salmon On-
corltynchus tshawytscha®] embryo 22| 3]
M| E(CHSE-214 cell line)* FE3te] 10°CollA]
A&Z 02 wjFet o Het bl s A

stk
Miamiensis avidus SA0i| O|X|= HHY2E2| Hsk

CHSE-214 cell lineE- 24 well plate®l] 1 ml% &
T8}l B3 CHSE214 A 29] -5 7A14
J&—% o]g3l 23] SA3FSIth CHSE-214 Al 2=

125 ~1.675 X 1097 ml/ well®] FE==Z 24 well

plate°ﬂ TFSAL, TF F 3~4247bo] GHs)

o] CHSE-2144 X 7P well BF=hol] 215918 o
T2 AF3IATE T2 25 cneAl| 2wl RS —E}*

Aol v ks & AS 10ul FH&l oF=E

FHO Y 10% FEL 1:98 75}k %—
A7F FZ oA BEF g T F A o]
&3l At on LAHE Fol7] S8 v A
AlSFATE ZF well & 2FE 7S 20 cell2
3t plate= A|HH] o] 5C, 10C, 15C,
20°C<} 25°C 2] BOD v k7104 ZHz} ulj k53]
ok Fet T AlFE flet] HE F 1,23,
5,7,14,219 3} 3795 242} 2 well2] wjokel A
AE 3435te] 10% 2| 1HsIT &
T AR R AFEIEES AlFSHATh ol
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Fig. 1. Effect of temperature concentration on the growth of
Miamiensis avidus
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Table 1. Influence of temperature on in vitro growth of Miamiensis avidus in CHSE-214 cell line. Data are shown as cell
numbers / ml.

Temperature . . . . .
Day 5C 10T 15C 20C 25C
1 20 20 20 1250 5000
2 20 625 625 19375 46250
3 20 625 11250 35625 72500
5 625 6875 32500 149375 168750
7 3750 86875 131250 169375 175000
14 26250 154375 180625 160000 157500
21 53125 128750 152500 145625 155000
37 38125 108750 146250 116250 56250
i {
g 2 3
oo

Fig. 2. Accumulated mortality of olive flounder by  Fig. 3. Accumulated mortality of olive flounder by
intraperitoneal injection (1 X 10°ciliates/fish) under various  intraperitoneal injection (1 X 10’ciliates/fish) under various

temperature at 10°C (- #-), I5C(- m-),20°C(- A-) temperature at 10°C (- #-), I15C(- m-),20°C(- A-)
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Fig. 4. Accumulated mortality of olive flounder by Fig. 5. Accumulated mortality of olive flounder by
intraperitoneal injection (1 X 10°ciliates/fish) under various intraperitoneal injection (1 X 1(Fciliates/fish) under various
temperature at 10°C (- #-), 15°C(- m-),20°C(- A-) temperature at 10°C (- #-), 15C(- m-),20°C (- A-)

A 95%,20°CollA 100% A THFig. 2). o1A'F 1X O H(Fig. 4), o1AF 1 X102 ZIAHS o)
102 ZEAHS W FHHAAES 10CoAXE AHAARES 10CAAE 5%, 15CoA 0%, 20C
10%, 15ColA 25%, 20ColA 40% A tHFig. 3).  °IA 20% A thFig. 5). HZTFolME dHAz)F &
AAT 1x105 ZAANAES o FAAAES  ASHA] LUt

10CAIAM = 0%, 15CollA 5%, 20°C A 40% %, T A EAES A A AT sde
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Fig. 6. Accumulated mortality of olive flounder by
intraperitoneal injection (1 X 10°ciliates/fish) under various
temperature at 10°C (- #-), I5C(- m-),20°C (- A-)
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Fig. 8. Accumulated mortality of olive flounder by
intraperitoneal injection (1 X 10°ciliates/fish) under various
temperature at 10°C (- #-), 15C(- m-),20°C (- A-)
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5%, 15°Coll A 15%, 20C oA 45% 2.1 (Fig. 8),
AAG 1X10720ul L5 ZAAANHES u 734
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2] 25% A ThFig. 9). FALY] el A WA <} £
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Fig. 7. Accumulated mortality of olive flounder by
intraperitoneal injection(1 X 10'ciliates/fish) under various
temperature at 10°C (- #-), I15C(- m-),20'C (- A-)
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Fig. 9. Accumulated mortality of olive flounder by
intraperitoneal injection (1 X 1(Pciliates/fish) under various
temperature at 10°C (- ¢-), 15C(- m-),20°C (- A-)
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M. avidus= F2A7FoN A G0l APE= =
FH 7 Foll oAl 2ol ¥ Ko I Fatod
AL s Yl Foltt (Jung er al.,
2007; Jin et al., 2009). M. avidus= pH 6~9 ¥
oAl F2]0] o]FofAH 2E= 10~30C H9
MM AE H F20] s HF 2= WS
= 10~25C<ldl 10T} 15CHT 20CAlA
2lo] ¢ whg] dojdtly B3I At} (Jin et
al.,2007a). =3, Iglesias et al. (2003a)= 13 CH.t}
= 18Ce} 23C Afolof|A] F2lo] & wHw 37
vl 7l FEE B Leibovitz's L-15 Bl A] (Sig-
ma-Aldrich Chimie, Germany)ol| 4] 1~2x10°¢]2}k
stk B ApdME F2YS S5l e
M. avidusg 10% FBS7} &-+¥ DMEMOlA] Hl
et CHSE-214 cells Holo 2 v kslil&
o in vitro’$ol A 5C, 10C, 15°C, 20°C <} 25°Cell
A FAd S27Fs8 5 1.54~1.75 X 1009 ®
A& e RIS FARIAL 5CoAAME 4
o] =g HAA7Fs3 T 54 X 10°2=
T2 v 2 oAl Bk Aok o] el A
= A17HE 5CollA 61.82417F, 10°CollA 26.324]
7k 15ColA 21.14417F, 20°Coll A 16.86A17F 1
3 25CoME 16211702 w7} =
OISR o] Egd| dee Aol B2 Ag o
T AATE T2 Hol¥o] H= CHSE-2144| 2
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Aol AEs AJH 25CoH= 2717
2H3 2 Fol ol AFHJE 7 AP F
S 24 well platedl| Al ¥l 0L} 25 em?$} 75
cm?o] Al EH| g S0 F ulHAIE AR
&t Aol 25CE e SRR Fdo] W
2] dojual ApEskE MEE ] AFTh Hol
o] H= CHSE214413E= 3UellX 79 Ale]
of 27 glojAAl H& wl =Holdo] gle A
MM EEL A FAT BES 7hsste] &
ATl HEo] o & Ao g HAlH,
2FETR 9% HARE dF ST
710 7§ AgH ol F9] S0l
a7 B @deh] Wil Ao w AyzhE
o} ey o R AFETEE] HYel Ul
gehs oAl Mg FAo] HIHA 9lo
™, A E o]&3 WAl siEe] ZthE Y
(Iglesias et al., 2003b; Jung et al., 2006; Sanmartin
et al, 2008). =57t Hv WA= FHYAFE
MAZEE 10~27C9] W9lela HA AR
ST 21~24Colt} (FAIFHEEARA, 2006).
o= HAFRNA "k Pt A
3l EslA dofrl=dl (Manning and Nakan-
ishi, 1996; Bowden et al., 2007; Bowden, 2008) ©]
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avidus (syn. Philasterides dicentrarchi)®] 737&3}
WA PRl 250 IS dolE Ut in
vitro Wl G 71| A o] F Gl A= A7k 5C
oMM 61.82A17F 10CollA 26.32A17F, 15°CollA]
21.144175,20Col A 16.86417F 1) 2L 25°Coll A
+ 16214170t = w g 7Hsd T
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