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ABSTRACT

Cyanides and dichlorophenols were important pollutants in industrial effluents of steel, petroleum, plastics,
pesticides, synthetic dye and/or fiber manulacturing. The toxic effects of cyanide and 3, 5-dichlorophenol in the
unary and binary solutions to Vibrio fischeri were determined using the newly developed N-tox® bioassay sys-
tem. This bioassay system relies upon the attenuation of light intensity emitted by Vibrio fischeri exposed to
various pollutants including metals and organic compounds. Most of studics dealing with toxicity of pollutants
concerned single chemical species, while the organisms were typically exposed to pollutant mixtures. The pre-
sent study showed that the toxicity of some binary combinations of cyanide and 3, 5-dichlorophenol significant-
ly was lower than the predicted toxicily from the additive model. This antagonistic interaction was well ex-
plained by chemical interaction model presented in this study.
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Fig. 1. Temporal variation of relative luminescence of
Vibrio fischeri exposed to various concentrations of
cyanide (in KCN) from (a) 1" and (b) 2™ experiment
(Exp-1 and Exp-2).
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Fig. 2. Temporal variation of (a) relative luminescence of
Vibrio fischeri exposed to various concentrations of
cyanide (in KCN) and (b) median effect concentra-
tion (ECso) of cyanide for V. fischeri from 3" experi-
ment (Exp-3)

Table 1. Median effect concentration (ECsp) of cyanide
(CN) and 3, 5-dichlorophenol (DCP) when test
microbes (Vibrio fischeri) were exposed to single
chemicals, respectively, for 10, 30 and 60 min

ECso
10 min 30 min 60 min
Exp-1 11.3 3.1 4.4
CN Exp-2 5.6 1.8 4.5
Exp-3 3.6 1.8 74
Exp-1 8.4 5.0 4.3
DCP Exp-2 5.4 4.2 34
Exp-3 4.7 4.1 4.0
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3, 5-dichlorophenol (DCP) from (a) 1™ and (b) 2™
experiment (Exp-1 and Exp-2).
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< ::H 1:} ] 7“_-]6]- HLJJ—E 71— 2 "ol H]—]:E’ /\]o]-
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ojo} 72 AH AL DCP7} 63 8mg/LY o)
& FEl8H velsdl (Fig. 5).
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o 4385 KCN& w5 |5 o] Algto]-o]
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AR}, 0|9} 2 Fpol AP o] 43 Almol
e R RN B E IS EEPEER
Holole NaCl 59 BgHeol EPHo] F3as
b vehdy] oz wedc 25w
o} Aol = FwFZN, FE|ME, Caso-peptone
el = 5572 3Eo] eE2 EFEo|gle]
4000 A= APz BF3}T o] 2ol o]
A= o3ke ujA Zlo= oo

gupH oz 3,5-o|d3b =] SAd3e pH W
el el 2k 4 Qi 3, 5o e 8
Aol A o] 23} & 4 9l& 33E-=2 A, pHol| ule}
Al o] 2318+ A =7t 2epA A "ot AR89 pHY)
wolAml o] &-3kER] ¢k FElo] n|&o] Folu}
3L pH7} EobAH o] 231 elo] nlgo] Lot
A gt o] 23k9 3,5-0]| 43S 1R e

759} mlmsiA AR L=t wlg- ‘—El_i

3,5-0]43¥ e ALl 4= pHF FE5E A
XA =} (Kishino and Kobayashi, 1995). /‘E*‘—go]
e B4k AR EAY 3,5-ol93H e %
o wjAlstEg 3,5-o|g3eY FAGF A
pHoll mhel WA gt o] 23ke %] ¢F> 3,5-0]4
e RE (RS olHY Aoz AAR £ 3
o},

R(%)=£]—X 100

K, +[H*]

3,5-o1d3b 2 Als= g K 32 E30lA
1074 ~10% 02 ® sty 9o} (Escher and Sch-
wawzenbach, 1996; Kishino and Kobayashi, 1996;
Lee et al., 2006). A}7] A 4o|A] o 4~ g]%o], A]
22| pHell wh R 32| W3h= pH7} pK. 3k
Al Al F7h & 3,5-0]93 v A4S pHIL
7~9<1 —rﬂﬂl’ﬂ %7—‘15‘* WEs Helvt(Fig. 7). o
H& pH #9l= £ d7elA AlQE A7tol] & A
& pH W3} Welel 719 dAsta le) Algk 37}
o whE pH W7} ojdstelme] SA U wf$-
2 S HEE AT 4 U

H3EEFE o5 pH W3t wel AEolg
=9} =xedgke] widlgl 4 glAvt X3ty 949
7=l webA] pK, Fhe] th2E 2 o] 23} FHx| ¢
< Fello] wle] W= F2F HA] zle)r} Q)
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