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Use Esimated | PEC
frequen Total User output (ng/D
usage | dose(g) | Punty (kg/yr)
) (THO) 35172 | 10.29
09¢g 0.25 0.29 662 0.19
points 0.1 0.43 4871 143
7 hits 0.1 0.38 1 053 0.31
tablets 0.1 1 803 0.23
PEC (ug/h) | MEC (ug/)
ol (30%) 3.1
THC 7.2
0.08
4%) 0.33-0.80 *
3%) 0.15 *
ocaine ocalne 0.03 0.15t
Benzoylecgonin (90%) 0.28 0.027
Ectasy (MDMA) MDMA (65%) 0.15
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Effect-Directed ldentification of
Oxygen and Sulfur Heterocycles as

Major Polycyclic Aromatic
Cytochrome P4501A-Inducers in a

Contaminated Sediment

W. BRACK*" AND K. SCHIRMER?

Department of Chemical Ecotoxicology and Junior Research
Group for Melecular Animal Cell Toxicology, UFZ Center for
Environmental Research Leipzig-Halle, Permaoserstrasse 15,
04318 Leipzig, Germany

Heterocyclic polyaromatic compounds, including di-
naphthoturans, 2-(2-naphthalenyl)benzothiopheng, methylated
chrysene, and benz[alanthracene, were identitied and
confirmed as major cytochrome P4501A (CYP1A)-inducing
compounds in a contaminated sediment close to the
industrial site of Bitterfeld (Germany). Identification was
achieved by the application of an effect-directed fractionation
and analysis approach. This approach comprised the
combination of a rainbow trout liver cell line (RTL-W1)
binassay to select tor CYPTA-inducing effects by measuring
J-ethoxyresorufin-O-deethylase activity, a multistep
fractionation procedure, and various methods of chemical
characterization. The identified nonpriority pollutants

and the subsequent induction of cytochrome P4501A-
(CYP1A-)dependent monooxygenases, commonly measured
as T-ethoxyresorufin-O-deethylase (EROD) activity, is closely
related to the dioxin-like toxicity of these compounds (3). As
for HAHs, PAHs have been found to bind to the AhR and to
elicit CYP1LA Induction (e.g.. in fish {4) and cultured fish cells
i5)). Although PAHs are commonly metabolized through
CYP1A activity, prolonged exposure may yield typical dioxin-
like effects. For example, EROD induction, yolk sac edema,
subcutaneous hemorrhaging, reduced growth, and cranio-
faclal malformations have been observed for the AhR-binding
PAH. retene, in early life stages of zebrafish (Danio rerio) (6).
This is in agreement with former investigations using chick
embryos for which a close relationship between EROD-
inducing potency of PAHs and mortality as well as malfor-
mation has been found (7). These results suggest that at least
some of the PAH toxicity is mediated via binding to the AhR
and related to EROD induction. For indirect carcinogens,
such as PAHs, which form reactive intermediates upon
metabolismn because of monooxygenase activity, CYP1A
Induction is also thought to be related to their carcinogenic
activity (8). In addition, cell proliferation and promotion of
mutated cells are thought to be mediated through the AhR
(9. Thus, even if EROD induction is a surrogate measure
and does not necessarily result in toxicity (2). it has been
found to be a sensitive marker of exposure to those PACs
thatare expected toexhibit harmiful effects to biota. Therefore,
throughout the past years considerable efforts have been
directed to investigate EROD induction potencies of single
PACs and complex environmental mixtures applving mam-
malian (10— 13) and fish liver cell lines (13—18).

Chemical analysis of PACs in environmental samples is
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Oil \WSF Toxic endpoint
+ ++ | Acute toxicity (Microtox & hepatocytes)
++ + AhR-toxicity (EROD - hepatocytes)
+ ++ | Estrogenicity (YES & Vtg - hepatocytes)
- - Androgenicity (YAS)
+ ++ | Oxidative stress (hepatocytes)
+ ++ | Direct mutagenicity (Mutatox)
n.a. + Embryotoxicity (Fish egg exposure)
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Estimated discharge to Norwegian sector: 10 000 kg Flutamide!
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