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Abstract — Acutetoxicity test of heavy metal (Cd, Cu, Zn) wer e examined using the hatching rates
of fertilized eggsin the oliver flounder, Paralichthys olivaceus. Eggs wer e exposed to Cd, Cu, Zn (0,
10, 100, 500, 1000, 2500, 5000 ppb) and then normal hatching rates were investigated after 48 h.
The normal hatching rates in the control condition (not including Cd, Cu and Zn) were greater
than 80%, but suddenly decreased with increasing of heavy metal concentrations. Cd, Cu and Zn
reduced the normal hatching rates in concentration-dependent way and a significant reduction
occurred at concentration grater than 1000, 100, 100ppb, respectively. The ranking of heavy metal
toxicity was Zn>Cu>Cd, with ECsp values of 584, 1015 and 1282 ppb, respectively. The no-observed-
effect-concentration (NOEC) and the lowest-obser ved-effect-concentration (LOEC) showed each
100 and 500 ppb of normal hatching rates in exposed to Cu and Zn. The NOEC and LOEC of
normal hatching ratesin Cd were 500 ppb and 1000 ppb, respectively. From theseresults, the nor-
mal hatching rates of P. olivaceus have toxic effect at greater than the 100 ppb concentrationsin
Cu, Zn and the 500 ppb concentrationsin Cd in natural ecosystems. These results suggest that bio-
logical assay using the normal hatching rates of P. olivaceus are very useful test method for the
acutetoxicity assessment of a toxic substance as heavy metal in marine ecosystems.
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Table 1. Experimental culture conditions using the hatching rates
of oliver flounder, Paralichthys olivaceus

Test parameters Conditions
Experiment organisms Fertilized eggs
Culture type Static non-renewal 48 h acute toxicity
test
Photoperiod Ambient light condition and 12L : 12D
Temperature 20+0.5°C
pH 80+1
Salinity 32+1.0psu
Chamber volume 500mL glass
Solution filtered (0.45um)
Solution exchange Non
Initial density 20~ 30inds/glass
Experiment period 48 hr
Investigation item Hatching rates

Test acceptability
criterion
Test materiads

> 80% hatching rates at control

Cd, Cu, Zn
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Fig. 1. Diagnostic features of fertilized eggs(a) and normal hatched eggs(b) in the oliver flounder, Paralichthys olivaceus.

Fig. 2. Diagnostic features of abnormal hatched eggs((a) no vertebration, (b) sway back) in the oliver flounder, Paralichthys olivaceus.
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Fig. 3. Changes of normal hatching rates in the oliver flounder,
Paralichthys olivaceus exposed to Cd. Vertical bars represent
the SE of the mean for three times. *P<0.05 and **P< 0.01
for control (Solvent only).
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Fig. 4. Changes of normal hatching rates in the oliver flounder,
Paralichthys olivaceus exposed to Cu. Vertical bars represent
the SE of the mean for three times. *P<0.05 and **P< 0.01
for control (Solvent only).
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Fig. 5. Changes of normal hatching rates in the oliver flounder,
Paralichthys olivaceus exposed to Zn. Vertical bars represent
the SE of the mean for three times. *P<0.05 and **P< 0.01
for control (Solvent only).
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Fig. 6. Concentrations-response by heavy metal (Cd, Cu, Zn) treatment in normal hatching rates of oliver flounder, Paralichthys olivaceus.
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Table 2. Toxicological estimation using the normal hatching rates in the oliver flounder, Paralichthys olivaceus exposed to heavy metal (Cd,

Cu, Zn)
Heavy Metal (ppb,
Items Toxicity (End-points) Y (ppb)
Cd Cu Zn
ECso Normal Hatching rate 1282 1015 584
95% ClI Normal Hatching rate 1140~ 1424 484~ 1532 380~ 772
NOEC Normal Hatching rate 500 100 100
LOEC Normal Hatching rate 1000 500 500

ECso: 50% Effective Concentration, 95% Cl: 95% Confidence Limit, NOEC: No Observed Effective Concentration,

LOEC: Lowest Observed Effective Concentration
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