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1.Intr Tolg -
Orga'ndﬁﬁ(O mpounds that were if'» ‘formany years as antlfcﬂ/{‘)g bioc become a problem due to their toxicity

and accu n characteristics. In Septémbe 008 Ot compoun ere prohibited from being used worldwide. «

From 1997, he production of paints that contain TBT compounds was prohibited in Japan, and so alternatives to Ot
antifoulants have been used since then. We have evaluated the toxicity of alternative Ot antifoulants (e.g., TPBP and TPBOA)
and the degradation products from TPBP and TPBOA using oysters that inhabit a large area of Hiroshima Bay.

2.Materials and Methods

2.1 Reagents and materials
Triphenylborane pyridine (TPBP)

(TPBOA)were used as the a ularﬂaw
hydroxide (DPB), phenyi |hyd

phenol, benzene, and boric acid \/}er 5

from TPBP or TPBOA. t.\a o~
2. 2 The oyster toxicity tes

enylborane octadecylamine
stuﬁ{/ Diphenylborane
(MPB), biphenyl, pridine,
he degradation products

/
@73-_ N > —(CH,)1gNH,

TPBOA

standard solutions (0.1-1000ug/1) y‘dﬂ’h’f'
A volume of 10ml of standard solution was placed into 6-hole microplate.
A mature egg was added to each well, along with a Volume of 25ul of artif1 1, which included about 200 mature eggs.
The sperm was dilutedgwith.artificial seawater 100 s and a volume of 100 seawater was added, Wll. After perlods
of 2h and 24h;each ; obServed under the m scope and the development stages of 200 eggs wer led. At the same

l'was o
time, the oyster egg‘? photé aphed

in dlmethyl sulfoxide (DMSO) and then fcmh"i‘h - )

PR I
Ith the same concentration were p’:epjuﬁ? d
:

D, EC10,and EC50 values were calculated.
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31 L 3'(:50 q Tablel Lethal effects of antifouling compounds to oyster embryo
We calculated the LC10 and LC50 values of each compound 2h 24h
from the survival rate of the fertilized oyster eggs after an =C10 =Go0 -C10 =G0
. . TPBP 1.1(1.0-1.1) 75(6.7-85) 058(0.55-0.60) 6.3(5.4-7.4)
Statics software package. The results are shown In Tablel. DPR 51000 51000 51000 51000
- MPB >1000 >1000 >1000 >1000
3.2 Influence on deformlty Biphenyl >1000 >1000 >1000 >1000
T.he ECIO and ECSO Values Of TPB Ic 030 and 25 Mg/l, Phenol 1000 >1000 51000 1000
respectively. ' Pyridine >1000 >1000 >1000 >1000
' Benzene >1000 >1000 >1000 >1000
4. Conclusions tp’/' ' ; _ Boric acid >1000 >1000 >1000 >1000
The results showed thatthe toxi€ity gegradation products grx  27(26-29)  14(13-16)  0.69(0.64-0.70) 3.3(2.9-3.7)
was very low, and the toxicity of TPBPand TPBOAwas almost  tpr«  41(39-43)  13(12-14)  14(14-15)  25(24-27)

the same as that of TBT and TPT.
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LC50 : 50% lethal concentration(ug/I)
‘ LC10 : 10% lethal concentration(ug/I)
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) : 95% confidence interval
X : previous research data
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