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The effects of charcoal in diet on the immune responses of flounder,
Paralichthys olivaceus
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The charcoal effects on the immune responses of flounder, Paralichthys olivaceus were studied. Fish
were fed an experimental diet supplemented with 1%, 3% or 5% of charcoal to a commercial diet. Several
factors such as weight gain, hematological parameters, nonspecific immune responses and resistance
against Edwardsiella tarda were evaluated 4 and 8 weeks after the administration. The changes of body
weight and lysozyme activities were not signigicant among tested groups. But cholesterol and total protein
concentration in the blood were significantly lower in the 5% supplemented group than in the control. The
production of superoxide by macrophage from the head kidney, examined by NBT reduction, was signifi-
cantly higher in the 3% charcoal supplemented groups than in the control. The survival rate after an artifi-
cial challenge with 1 x 10 cells of E. tarda per fish was significantly the highest in the 3% charcoal supple-

mented group.
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Fig. I. Changes of the weight gain in the juvenile olive
flounder, Paralichthys olivaceus fed a commercial diet sup-
plemented with 1%. 3%, or 5% charcoal for 8 weeks.

C =, charcoal
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Table 1. Blood chemistry of juvenile flounder fed on charcoal supplemented feeds

GOTHU/ ¢ ) GPTYU/£)  Cholesterol(mg/df) Total protein (g/df) Glucose(mg/df)
0 weeks 32.6+4.76 9.9+3.54 214+12.89 574090 18.0+2.41
control 3944792 12.1+4.48 21634665 544084 164+ 1.06
4 1% 443+ 141 7.442.33 209.1+21.21 5840.11 1554071
weeks C* 3%  34.1+3.07 9.2+233 209.5+2.12 5740.17 16.5+0.49
5%  29.0+6.48 9.8+2.39 195.8+32.53 6.0+0.41 134+0.64
control 249456l 7.8+2.56 2219+ 10.96" 6.6+0.29 16.4+0.99
8 1%  18.5+2.86 574212 22434262 594031% 244114
weeks C* 3% 2844489 13.2+3.46 211341243 5.5+022: 1324341
5% 2554578 1024336 172.042.12 5.7+0.14° 13.141.55

'Values (mean + SE of three replications) in the same column not sharing a common superscript are significantly different

(P<0.05).
? Glutamic-oxaloacetic acid transaminase
? Glutamate pyruvate transaminase
C*, charcoal
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Fig. 2. NBT reduction of macrophage in the head kidney of
the juvenile olive flounder, Paralichthys olivaceus fed a
commercial diet supplemented with 1%, 3%, or 5% char-
coal for 8§ weeks.

C *, charcoal ; © significant difference from control, p<0.05
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Fig. 3. Lysozyme activity in the serum from the juvenile
olive flounder, Paralichthys olivaceus fed a commercial
diet supplemented with 1%, 3%, or 5% charcoal for 8
weeks.
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Fig. 4. Survival rate of the juvenile olive flounder, Par-
alichthys olivaceus fed a commercial diet supplemented
with 1%, 3%, or 5% charcoal for 8 weeks.

C *, charcoal
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