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Immune Response of Olive flounder Paralichthys olivaceus against
Miamiensis avidus (Ciliophora: Scuticociliatida)

Sung-Ju Jung ', Shin-Ichi Kitamura, Masato Aoyama, Jun-Young Song,
Byeong-Kwan Kim and Myung-Joo Oh

Department of Aqualife Medicine, Chonnam National Uinversity, Chunnam 550-749, Korea

Miamiensis avidus is a scuticociliate causing mortality in olive flounder Paralichthys olivaceus. To eval-
uate immune response of olive flounder against M. avidus, 2.6 % 10° cells/fish of Formalin killed cell (FKC)
was intraperitoneally (i.p.) injected, and 2.4 X< 10° cells/m¢ of sonicated FKC was immersion immunized to
14.9 cm (26.8g) fish. Fish were immunized 2 times with 2 weeks intervals. Antiserum from immunized fish
caused agglutination and immobilization of the ciliates. In ELISA test, immunized group exhibited higher
titers than control group. In addition, i.p. immunized fish showed higher phagocytic ratio, phahgocytic
index and chemotaxic activity. To evaluate in vivo efficacy of FKC on fish, 1.43 X 10’ cells/fish was i.p.
injected, and 2.2 < 10’ cells/m¢ of sonicated cell was immersed into 8.6¢cm (6.3g) fish. After 2 times immu-
nization with 2 weeks intervals, fish were infected with 2.0 X 10" and 2.0 x 10’ cells/m¢ of live ciliates by
immersion. After 3 weeks, cumulative mortality was lower in the i.p. immunized group and mortality was
delayed in immersion immunized group. In conclusion, specific immune response of olive flounder against
M. avidus was elevated after immunization and these immune response may prevent and/or delay for the M.

avidus infection to olive flounder.

Key words: Miamiensis avidus, Scuticociliatida, Vaccine, Phagocytosis, Chemotaxic activity
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Uronema marinum (Jee et al. 2001), Pseudo-
cohnilembus persalinus (Kim et al. 2004), Philas-
terides dicentrarchi (Kim et al. 2004) <} Miamien-
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Z= Miamiensis avidus 7} Fx]ol] 2L 2
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3L 3k (Jung et al. 2005).
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A 57 Slew T Aok FAA ASE
71 32 JeF (Woo, 1997; Chin and Woo, 2005).
HAIe] RS Ael] flEliAde WAl &gk
HARES] A adrt e Aok vEo] A2
O] A Sl A A
& Yotolglt & A= fElvedlA F8 &
FE752] D211 M. avidus o gk £33
A& AR Foll g WA o) Reike g 2
gato] olfe] dwo] ool Aol Hus
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Miamiensis avidus 2| HH 2

1999 oA F2]¥l YSI strainS Chi-
nook salmon embryo (CHSE-214) A|3Zof] =3}
o] 20°Coll Al Bjslar Zo] CHSE-214 A% &
AR AMo]dled 2~5 x 10° cells/mfe] =7} &
A= W AR EE ARSI TR

Formalin killed cell (FKC) 2| H| &}

PBS (phosphate buffered saline, 0.12 M phosphate,
0.04 MNaCl, pH7.2) 2 @etet 5 S7AwRe
2 Atk

ryauy] 583t A AFETRES 2.6 X
10%ish 718172 24 x 10Ym¢ =2 Hog 7]
149 cm (26.8 g)2] JX] ol z}z} B7F FAF o

Aol Js) W s ek A %gsww+-¢
=209 g3t Aed 2FEVRES 30245
3] 2 Elste] lysate s AlZFsIATE 12k H
o 25 Fof] 7k kO 7 23 WS HAEIA

oke.ofl phtE

MBI Sdtinvivo B H5S RUSHHY
4710 A= ol Zizke] Ad gl 20m)
2le] YA & AMgsiith 22”83t A7

H 2FETES 143 x 10%ish €F 2.2 x 10%

n! =2 Hy F7] 8.6cm (6.3 g) HXlo zkz}

B FAF oF IA R WS AAlekar 25 F9
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Enzyme-linked immunosorbent assay (ELISA)

M. avidus®] 2334 2]9E coating buffer
(0.05 M carbonate-bicarbonate buffer, pH 9.6) =
3] 5l 100 we 2 wellol] H7Fale] A-L-olA
g AIZF =] 8k $ol] 0.05% Tween 20°] H71e
PBSZ AA 31tk 10% 2] skim milk (Difco) &
blocking3taZ of7]ol] WAFAIT HHJeA AL
S 1008 32 sled WEEATA A RE Fol,
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anti-flounder Ig M monoclonal antibody (L chain

©12] ) hybridoma vjFel 3} RS AP TE A7 &5
2,000H] &]49 3l peroxidase conjugated anti-mouse
1gG (H+L) goat IgG-& #7}5lo] 14171 Aol
HESAIA AIA 5 2k A)9F (0.04% O-phenylen-
diamine dihydrochloride, 0.124% H-0-, 0.1 M cit-
ric acid monohydrate, 0.2 M Na.H.SO.) &2 22

A 492 me] PN FREE S ST

SINEE S

AW ZE}2 (13 x 13 m)oll DMEM (GIBCO)
o] HeA7l TA WMET (2 x 107 cells/m)=
0401 FerdAellA 3077 FRAIRL 5 FRA|

= MEM22 HlojuiRit) 10%°] FBS 7} =
DMEM® 0.3% 2] polystyrene latex beads
(NUNC) ¢} 10% ] =74, AW, EHZ-TLE’/]
WA EHE 2 490] gk AIRE SRRl HEE-A]
ZHrk A ZEt= DMEM 2 Ao i 741

AlA HELdTERE 74 F AN Giemsa) G
dqo g JA It 200700 MEE FFAWA
o2 A5l phagocytic ratio (= AEZ
beads & 28k AES] %)<} phagocytic index
(Shte] A AL E2] 8 latex beads ] ) &
AlRtsiA ok

latex
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Fig. 1. Mortality of olive flounder immunized by intraperi-
toneal injection (- A-), immersion (- X-) and non-immu-
nized control (- m-) challenged with 2.0 x 10° cells/mg of
Miamiensis avidus. Not-challenged control (- #-).

FIAEA S 95Fe] 50 mge] zymozan A
(SIGMA) & 10 mee] S577F © F=1 94 ol
2aL gkAZE %{éﬁiq Zymosan -5
polystyrene FE.o] €37 8000 X gollA 25 4]
-‘:%E]é‘}"il:} A48 33 PBSE Ao 1 mee]
H7bsle] AA 3087 vt
SAIATE 2 1.5 x 10° cells/meE A EA &
g ‘ﬂ'%"]i’i':k
8} E2412 blind well chemotaxis chamber
(Neuro Probe) & ©]€-3l>] Boyden 5 (1962) 2]
o g AFsith Welle] vl 200 w02
zymosan ¥} AU 23 A E T3 pore 7} 5
m®] ZEIE 7]t e 9] JSdle W E |
A A7l FAoEHE EelE W F1
2.0 x 107 cells/m¢E zFzt Gstar 20°Coll 4] 34]
7k k3 A TE §ES § HE]E A|A Sk PBS
G4 & WE2 2 74 511 Giemsa G Sl 3%
sHArd o= 1,000u]0 A 1020k s}
W] PJiFS Forck 2 APl S
v & &l Al ARS-sHATh

1 m¢

S &= Y(respiratory burst) =&

7} A3 ol F gk ¥ = phenol red-free €]

100
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Fig. 2. Mortality of olive flounder immunized by intraperi-
toneal injection (- A-), immersion (- X-) and non-immu-
nized control (- m-) challenged with 2.0 x 10* cells/ g of
Miamiensis avidus. Not-challenged control (- #-).
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HBSS ¢l 3]4] 1o 96well plate ol Eo] 1A17F
gk Sl plate®] vpetel] FEFgh A Enh-S
#3}7] $)5Fe] HBSSZ 71 A 33] A4 5159tk
71 %100 w¢®] PMA (phorbol myristate acetate)/
SOD (superoxide dismutase) S F 7135}, 550 nmel]
A 3 EE SHSKALE AlEY O] S-S
Slal Al 96well o $1] whgoR WPE )
AlZ1 2 1 mg] NBT (nitroblue tetrazolium) 2} 1 ug
°] PMAE HBSS | m¢ & F7Fele] whe oS
wellg 100 w0 22 & ARelA x|k 1
T WeEE g 8le] ZAZAIA 7 wellell 120
w¢®] 2 M KOH ¢} 140 02] DMSO & 4312 oS
Fol 620 mill A S EE S SIIcE H0. 9]
4= Sl Ae AEE FEAIKD 96 well ol 100
ul2] 0.02%<] phenol red <} 0.01%<] horseradish
peroxidase & 7}k HBSSE 100 w 7}Fs}e]
HESA1Z] 3510 wee] INNaOH=E 9h3-2 FH A
A 620 mol| A 4 =5 S 31tk

SHXME
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2 3Tk
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HAE S
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AFETFEES 2.0 X 10° cel/mdE 347+ sk
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Hey 27} 40%, eI SEA] 282> 7F 100% 12
ol HAZF A& AFFE 21 IR = FAL
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o] FAE TRl &+ UATk

o 5 g
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Fl[‘

#Elﬂ% °% Wy

1/4 3|45 olA]
( mmoblhzatlon) =
A& (aggluti-
nation)©] Tk %—iﬂ o] A2 golglA]
TR A EATE
A2 1/16 s FEoA =
immobilization 2} agglutination &5+ 2 3] S
™, 1/642] 314 %712 immobilization®] -2

=1t} (Table 1).

g WHAe

Table 1. Effect of i.p. immunized and normal serum against Miamiensis avidus

S
- erum Immunized Normal
Dilutions
Immobilization Immobilization
1/4 . .
Agglutination++ Agglutination
Immobilization )
1/16 . -
Agglutination+
1/64 Immobilization -
1/128 -

-*: No change
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ELISA &7}
7} A e A 10wle] e 7HA] S ELISA¢] A}

glgon WeaA e dxe) FUER
o =S $AE Bl RS BH 1t 6vie)
AW 7} 4viel ik Fig 3] dlolele]
& Yehygick

m

FAL

b |

I
oIr

Phagocytic ratioi= FAFHSA 77} 46.4%, A
Wy 27} 26.5%, W F}A] 9kS- = 21.4% Jrk
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Fig. 3. ELISA analysis of olive flounder serum immunized
(above cut-off limit) and non-immunized (under cut-off
limit) group.
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Fig. 5. Phagocytic index of olive flounder leucocytes with
latex beads (number of fish = 12). Asterisks indicate signifi-
cant differences (*P 0.05) with respect to the groups indi-
cated in bracket. cont: control, im: immersion immuniza-
tion, i.p.: intraperitoneal injection.
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(Fig. 4). Phagocytic index+= FAFA
FAHS 7} 3.65, W 514
tj(Fig. 5.)

o471 5.38,
T7F 3.143

[SIISR
oo

1 zymozan ZFg o] sl Alu
o] —zr_a}fwgf BZFHS F7F 105.5, 3

77} 57.4%ITF (Fig 6). T3k 29
vt gfgk Foll thgk A7l -] migration

index= 70 77F 583, AXHA 17T 3225,
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Fig. 4. Phagocytic ratio of olive flounder leucocytes with
latex beads (number of fish = 12). Asterisks indicate signifi-
cant differences (*P 0.05) with respect to the groups indi-
cated in bracket. cont: control, im: immersion immuniza-
tion, i.p.: intraperitoneal injection.
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Fig. 6. Chemotaxis activity of olive flounder leucocytes
with Zymozan treated serum (number of fish = 5). Aster-
isks indicate significant differences (*P 0.05) with respect
to the groups indicated in bracket. cont: control, im: immer-
sion immunization, i.p.: intraperitoneal injection.
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Fig. 7. Chemotaxis activity of olive flounder leucocytes
with sonicated ciliates (number of fish = 5). Asterisks indi-
cate significant differences (*P ¢ 0.05) with respect to the
groups indicated in bracket. cont, control; im, immersion
immunization; i.p., intraperitoneal injection.
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A Hkg-o] ottt (Sin et al., 1992). &
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(Dickerson et al., 1989; Lin et al. 1994). I. multifili-
is= T gE FA 7S el A S ul 1:50714]
immobilization ©] YoJF O o]= H 9]
1:64 2} A8 4]t} (Dickerson et al., 1989).
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