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Abstract — Many alternative biocidal additives were applied to antifouling paint to replace TBT,
and Sea-Nine 211 is one of alternating organic booster compounds used in antifouling paint. In
this study, extent of Sea-Nine 211 toxicity on marine benthic bivalve is evaluated.

Sea-Nine 211 was injected to surf clam, Pseudocardium sachalinensis, that inhabitate northern
part of Gangwon Province, Korea. Survival rate of the clam and xenobiotics metabolizing enzyme
activities in digestive gland were measured during 4 day-exposure period. The results were com-
pared with those of TBT exposed clam. There were no mortality of clam in the solvent (DMSO)
control group and the three Sea-Nine 211 exposure groups (5, 25, 50 mg kg~! body weight), while
the clam exposed to 1, 2 and 5 mg kg~! TBT chloride (TBTC) demonstrated 70, 30 and 0% sur-
vival rate, respectively. The Sea-Nine 211 exposure group showed a tendency of cytochrome P450
(CYP) induction according to the exposure duration, on the other hand, CYP content was decr-
eased in the TBT exposure group. NADPH cytochrome P450 reductase activity slightly increase
according to the exposure duration in the Sea-Nine 211 exposure group, while TBTC inhibit its
activity as CYP content. Moreover, there was no significant change of NADH cytochrome bS re-
ductate activity in the clam epxosed to Sea-Nine 211. In the TBTC exposure group, its activity in-
creased in early exposure period and then significantly decreased the rest of exposure period.

All the results indicate that Sea-Nine 211 demonstrated a tendency to induce CYP level, while
TBTC inhibits the CYP level, NADPH cytochrome P450 reductase and NADH cytochrome b5
reductase activities.
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Fig. 1. Survival rate of surf clam, Pseudocardium sachalinensis in-
jected with Sea-Nine 211 (5, 25 and 50 mgkg™') and TBTC
(1,2 and Smgkg™).
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Fig. 2. Changes in cytochrome P450 (CYP) concentration of surf
clam, P. sachalinensis injected with Sea-Nine 211 (5, 25
and 50 mgkg™"). Asterisk symbols denote significant differ-
ences from the respective sham group at p<<0.05.
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Fig. 3. Changes in cytochrome P450(CYP) concentration of surf
clam, P. sachalinensis injected with TBTC (1, 2 and 5 mg
kg!). Asterisk symbols denote significant differences from
the respective sham group at p<0.05.
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Fig. 4. Changes in NADPH cytochrome P450 reductase (P450R)
activity of surf clam, P. sachalinensis injected with Sea-
Nine 211 (5, 25 and 50 mgkg™).
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Fig. 5. Changes in NADPH cytochrome P450 reductase (P450R)
activity of surf clam, P. sachalinensis injected with TBTC
(1, 2 and 5 mg kg™!). Asterisk symbols denote significant
differences from the respective sham group at p<0.05.
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Fig. 6. Changes in NADH cytochrome b5 reductase (b5R) activity

of surf clam, P. sachalinensis injected with Sea-Nine 211
(5,25, 50 mgkg™").
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Fig. 7. Changes in NADH cytochrome b5 reductase (b5R) activity
of surf clam, P. sachalinensis injected with TBTC (1, 2 and
5mgkg™"). Asterisk symbols denote significant differences
from the respective sham group at p<<0.05.
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