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Influence of cadmium exposure on the immune response of
olive flounder, Paralichthys olivaceus
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Olive flounder, Paralichthys olivaceus known as an one of the major aquacultured species in Korea were exposed
to cadmium (Cd) with different protocols and analyzed the effects of exposure on the immune response. Antibody
levels in sera of the group exposed to Cd (20 ppb) by immersion method from 2 weeks before immunization with
formalinised Edwardsiella tarda (E. tarda) KFE antigen to the end of experiment reached to peak level faster than
that of the non-exposed group. After this peaking time the levels decreased much at a faster rate compared to the
non-exposed group. This tendency was also appeared in the numbers of specific antibody secreting cells (SASC)
analyzed with the enzyme-linked immunospot (ELISPOT)-assay technique in the splenocytes of the experimental
groups exposed to Cd with different ways. Interestingly, the group exposed to Cd for 2 weeks before immunization
also showed increased numbers of SASC unlikely the antibody production and suggested a more critical influence
of cadmium exposure in early stage of immune reaction. Artificial infection with live E, tarda KFE induced 100%
mortality in the flounder exposed to cadmium throughout the experimental period from two weeks before the immu-
nization. It may imply that some other factors related to specific immunity are involving in the defence system of
flounder exposed to Cd. Taken together, Cd exposure may induce temporarily stimulatory or inhibitory effects on
the immune reaction, but suppress the physiological systems for the resistant against the infective agents with other
toxic effects.

Key words : Edwardsiella tarda, Cd, Paralichthys olivaceus, ELISPOT-assay, Specific antibody secreting cell,
Agglutination test

1980dE) o} WEA AWE $2l ekl FE ol J1a 5ol Al WaE fEsked A9y W
B =Nt ASiske A9 B0l BAS B3 85 BT BS 244E UsiES watiy)
#3559 4PA5 R AAMOE 198 o8 T 9ok olel g AL Rodsaether eral. (1977)0] W3

B WAASE /24710 ol Ade] %
A5eg AHal s ok 1 A e A7)
e FAOPE 3 AARY oFE
NS A BE FugEe) 4 Sl J8

18] Vibrio anguillarumdl) 213+ AW 231 gALS
o] ]9 ix & oo FA JIL wr=rh= By
AME HA &2 & Utk IHEE Fzx) =X
Y Al sFFoz MEHT dE FEFE,

& X U}k (Cross et al., 1985; Anderson e al.,
1989). LHEAF 98 A 2EHXAE
Snieszko (1974)7} 414 Rz 20| oife]
¥ Corresponding Author

97

3, 2uip, B9 53 e F2 2¥4Ko]
o Fo| o we}r|zte] ojwEt JEFS nxy
AL 3o dAlE & g Ao} 2&w



98

WEY - 4UE - ded ol - HYE

Table 1. Protocols for Cd exposure by immersion against olive flounder, Paralichthys olivaceus

Experimental pre—imcrgersion I\rﬁuﬁlﬁfgg post—igr?]ersion Remark
groups for 2 weeks FKC for 7 weeks
A + -
B + + +
C - + +
D + - (+) control
E - - (-) control

n, number of strain; A, Streptococcus; B, Enterococcus; C, Lactococcus; V, variable reaction.
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Agglutination test

olE gug File AEE gag 4CoN 12
AZE o)d AAAN F W4 E2] (8,000 rpm, 10
min)dte] YL Fejaigich €4 W A48 F E
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microtiter'y-2 o] &3lAtE A& H o2 A2 g
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3L E. tarda KFE FKC 3H (4 mg/mD)& 50 % 3
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ELISPOT-assay
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2 ZE F 96 well polystylene microtiter plate ¢} z}
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& FAAFATE Tween200] 3718 PBS (T-PBS)E
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E2 duplicate W 3 AL 5817 943)
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315tk A3 F biotinylated rabbit anti-flounder IgE
25 ug/mi®] FEZ ¥hS-Al7) 7 alkaline phosphate
peroxidase (Sigma Chem. Co.)Z 1:10002.8 3]4]&}

o 75 ub¥ H7¥sted WH-S-AIF o) S5-bromo-4-chloro-
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ol F7tetdth 108 Fo ZFHFE Hrlele v
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Fig. 1. Effect of cadmium exposure on specific antibody
levels measured with agglutination test in the serum of olive
flounder, Paralichthys olivaceus, immunized with E. tarda
KFE bacterin. Each value is the mean of 5 fish.
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Fig. 2. Effect of cadmium exposure on the numbers of spe-
cific antibody secreting cell (SASC) in the splenocytes of
olive flounder, Paralichthys olivaceus. Each value is the
mean of § fish.
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Fig. 3. Effect of cadmium exposure on the mortality of olive
flounder, Paralichthys olivaceus, challenged with E. rarda
KFE (5.6 x 10° cfu/fish).
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