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Miamiensis avidus is a scuticociliate causing mortality in olive flounder Paralichthys olivaceus. To eval-
uate immune response of olive flounder against M. avidus, 2.6 106 cells/fish of Formalin killed cell (FKC)
was intraperitoneally (i.p.) injected, and 2.4 106 cells/ 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, 1.43 105 cells/fish was i.p.
injected, and 2.2 105 cells/ of sonicated cell was immersed into 8.6cm (6.3g) fish. After 2 times immu-
nization with 2 weeks intervals, fish were infected with 2.0 104 and 2.0 103 cells/ 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. 
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tum Cryptobia salmositica

(Woo, 1997; Chin and Woo, 2005).
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Enzyme-linked immunosorbent assay (ELISA)

M. avidus coating buffer
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anti-flounder Ig M monoclonal antibody (L chain

) hybridoma . ,

2,000 peroxidase conjugated anti-mouse

IgG (H+L) goat IgG 1

, (0.04% O-phenylen-
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Fig. 1. Mortality of olive flounder immunized by intraperi-
toneal injection (- -), immersion (- -) and non-immu-
nized control (- -) challenged with 2.0 103 cells/ of
Miamiensis avidus. Not-challenged control (- -).

Fig. 2. Mortality of olive flounder immunized by intraperi-
toneal injection (- -), immersion (- -) and non-immu-
nized control (- -) challenged with 2.0 104 cells/ of
Miamiensis avidus. Not-challenged control (- -).
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HBSS 3 .

, 100 PMA (phorbol myristate acetate)/

SOD (superoxide dismutase) , 550 
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Table 1. Effect of i.p. immunized and normal serum against Miamiensis avidus 

Serum
Dilutions

Immunized Normal

1/4
Immobilization Immobilization
Agglutination++ Agglutination

1/16
Immobilization
Agglutination+

-*

1/64 Immobilization -

1/128 - -       

-*: No change



ELISA 

10 ELISA

6

4 . Fig 3

. 

Phagocytic ratio 46.4%, 

26.5%, 21.4%

(Fig. 4). Phagocytic index 5.38,

3.65, 3.14

(Fig. 5.)

zymozan

105.5, 

45.5, 57.4 (Fig 6). , 

migration

index 58.3, 32.5,
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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.

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.

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.

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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