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Abstract — Cobalt isa naturally occurring element found in rocks, soil, water and/or isamong the
harmful pollutants as generated by industrialized. In the environment, cobalt has two oxidation
states, cobalt (I1) (Co(I1)) and cobalt (I11) (Co (I11)). If coastal water is contaminated by cobalt, it
through the food chain can have an impact on marine ecosystems. Therefore, we examined the
gametotoxic and embryotoxic effects of Co(l1) at various concentrations (10, 100, 500, 1000, 2500
ppb) in the sea urchin Hemicentrotus pulcherrimus. Spawning was induced by injecting 1mL of
0.5M KCI into coelomic cavity. Malesreleased white or cream-colored sperms and females r eleased
yellow or orange-colored eggs. Experiment was begun within 30 min the collection of both gametes.
The fertilization and embryo development rates test were performed for 10 min and 64 h after
fertilization, respectively. The fertilization ratesin the control condition (not including Co (I1)) and
experimental group were not significantly changed. The embryo development ratesin the control
condition were greater than 90% and were significantly decreased with concentration dependent
manner. The normal embryogenesisrate was significantly inhibited in exposed to cobalt (I1) (ECso=
71.84ppb, 95% Cl=16.71—203.36 ppb). The NOEC and L OEC of normal embryogenesisrate were
<10 ppb and 10ppb, respectively. These results suggest that the early embryo stages of H. pulcher-

rimus have toxic effect at greater than 10 ppb of Co(l1) concentration.
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Table 1. Experimental culture conditions using the sea urchin, H.
pulcherrimus
Test parameters Conditions
Culturetype Static non-renewal 10 min~ 64 h toxicity test
Photoperiod Ambient light condition and 8L:16D periods
Temperature 16+05°C
pH 7.8~82
Salinity 32+10
Chamber volume 80mL glass
Solution Filtered (0.45um) and sterilized seawater
Solution exchange None
Experiment period 10min~64hr
Investigation item Fertilization, larval development rates

Acceptability criterion > 90% fertilized eggs and pluteus larvae at control

Abnormal

Fertilized egg
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Fig. 1. Normal and abnormal formsin fertilized egg and pluteus of sea urchin (Hemicentrotus pulcherrimus).
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Fig. 2. Fertilization rates of Hemicentrotus pulcherrimus eggs
exposed to Co (I1).
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Fig. 3. Normal embryogenesis rates of Hemicentrotus pulcherrimus
embryos exposed to Co(I1). All the points showed a statisti-
caly significant difference from the control group according
to Student’ st-test (*p< 0.05, ** p< 0.01).
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Fig. 4. Concentration-response by Co (I1) treatment.

Al (H. pulcherrimus)®] wjj o} A gl &gt Co(ll)2] <3
F& SAAZ Yelll S o, ECot 71.84ppbE el
7, ECsooll ot 95% Cl-& 16.71~203.36 ppb2 eh)
o}, wfo} WA Eo] tfgk NOECE: < 10ppbz tehytw,
LOEC%:= 10ppbz v}elyic) (Table 2).

Table 2. Toxicologica estimation using the form of a fertilization
membrane and normal pluteus in the Hemicentrotus
pulcherrimus exposed to Co (1)

Items Toxicity (End-points) Co(I1) (ppb)
ECso Normal pluteus 71.84
95% Cl Normal pluteus 16.71~203.36
NOEC Normal pluteus <10
LOEC Normal pluteus 10

ECso: 50% Effective concentration, 95% Cl: 95% Confidence limit, NOEC:
No observed effective concentration, LOEC: Lowest observed effective
concentration.
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