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Searching of nuclear receptor-mediated persistent unknown contaminants by an
integrated approach of chemical analysis and bioassays

Kunisue, Tatsuya

4,900,000

5 7 (GPC)
(AhR) in vitro
AnhR

GPC AhR AhR

in vitro

AhR AhR

This study evaluated aryl hydrocarbon receptor fAhR)—agonistic activities in
sulfuric acid (H2S04)- or gel permeation chromatography (GCP)-treated liver extracts from 5 wild
avian species by using in vitro bioassays. AhR-agonistic activities were observed in all the liver
samples, especially with high activities in raptors such as falcon and black kite. The AhR-agonistic
activities in GCP-treated liver extracts were higher than those in H2SO4-treated liver extracts,
suggesting the presence of acid-labile AhR agonist(s). HPLC (high performance liquid chromatography)
-fractionation and instrumental analysis approach indicated the accumulation of not only dioxins but
also PAH (polycyclic aromatic hydrocarbon)-related compounds, as possible AhR agonists, in the
liver of Japanese wild birds.
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Figure 1. Analytical flow for evaluation of AhR agonist activities in wild birds.
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Table 1. Chemical structure, molecular weight, log Kow of tested AhR agonist standards and their elution
patterns (retention times and fraction Nos.) by HPLC analysis

Compounds Chemical structure M\sl:;;:l[:lr Log Kow Retention time Fraction No.
Naphthalene 128 3.359= 5.5 7
Acenaphthylene O?O 152 4b 6.5 10
Fluorene Q.O 166 418" 8 16
Phenanthrene QQG 178 4.552= 8.5 18
Anthracene 178 4593 8.75 19
Fluoranthene @ 202 5.22b 9.5 22
Chrysene OO‘O 228 5.785¢ 11.25 29

PAHs ‘
Benz[alanthracene OOO 228 5.806¢ 11.5 31
Benzo[ Alfluoranthene O@Qg 252 68 12.75 35
Benzo[b]fluoranthene s 252 5.8 13 36
Benzo[alpyrene 9086 252 6388+ 13.25 37
Dibenzo[ahlanthracene QQ‘QQ 278 6.998 ¢ 14.25 41
Indeno[1,2,3- cd]pyrene O\“G.Q 276 6.76 ¢ 14.75 43
Dibenzolg A, /]perylene (%) 276 6.760 ¢ 15 44
Non-orthoPCBs : : . 14.5, 15, 16.75, B iEh &
(CBT77. 81. 126, 169) 292-361 6.34-7.41 19 43, 45,52, 61
DL-PCBs
Mono-orthoPCBs { T ; . 16.5, 17, 18.25, 51, 53, 58, 61,
(CB118, 123, 156, 167, 189) 253 | 698881 | folhn 68
1,2,7,8/2,3,7,8-TCDF m o { 306 6.23-6.63¢ 155,17 47,53
2,3,7,8-TCDD Y | s 68" 16.75 52
,3,7,8- . .75 5
AL,
PCDD/Fs
1,2,3,7,8,9-HxCDD Eﬁﬁ(m 388 8.21¢ 20 65
1,2,3,4,6,7,8-HpCDF ﬁf@( 406 7.92¢ 23.75 81

aFerreira (2001), b Mackay et al. (1992), < EPISuite (www.chemspider.com)
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Figure 4. AhR agonist activities of HPLC fractions in GPC-treated liver extracts from falcon and
black kite (a) and eluted fractions of PAHs, DL-PCBs, and PCDD/Fs (b).
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