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Toxicity profiling in European river sediments
with emphasis on the identification of
thyroid hormone disrupting compounds
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The European Water Framework Directive (WFD) demands for a good ecological status of European surface
waters by 2015,

L]
( ™\ One of the driving farces for an insufficient
. Sources of contamination ecological status and reduced biodiversity of
freshiwater and marine ecosystems is chemical
stress due to environmental pollutants. The

WFD classifies the quality status of aquatic
ecosystems based on traditional
hydromorpholagical, physico-chemical,
MODELKEY biclogical parameters and priority pallutant (PP)
concentrations. This procedure allows a rough

| ]
forces causing insuffcient quality assessment. However, a reliable
‘ I status ~site and basin diagnosis, prediction and forecasting of tosic
seale exposure.
. 1 impacts on aguatic ecasystems and an
. | et ndotect efficient mitigation of toxic risks demand for an
(b identification of the respective stressars and

<o ea
(decision support system) urick indexes for relisble cause-effect relationshins between
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Endocrine disruption

ABC
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Anti-YAS
Anti-YES

» AR Calux (antagonistic)
¢ AR-CAlux (agonistic)
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Principle of (anti-) AR-

CALUX® reporter

_a Qgene assays

fndocrine g H m CELL Stable
Compounds Yo N —— transfected
= O ’ cell lines

Y

Binding to:
Receptors

@— @/ ARE genel

NUGLEUS™
e .

Sonneveld et al. 2005
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Principle of Radio Ligand T4-TTH
binding assays (RLBA)

pul

Incubation Separation of
over night bound and
at 4°C free T4/T4*
o+l
T4 TTR D TT
5 —, |F
X0 B
\_/ >

T4 TTR Competltor
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Principle of T4-TTR binding assays

110 — Calibrationcurve =~ Samples
—~100

TTR bound T4* (%

0.0 0.001 0.01 0.1 1 10 100
nM T4/ g sediment



Preliminary results

RLBA CALUX
TTR-binding AR-agonist AR-antagonist

Llobregat AT X
Llobregat A2 X
Llobregat 4 X
Bilina Jirkov

Bilina Most X
Elbe Pardubile X
Elbe Prelouce X
Scheldt  Schijn g
Scheldt SRV X
Scheldt TRN X
Scheldt HW X




Effect Directed Analysis/ GPC

Sediment ~40 gram
Sieved (125 ym) Houtman et al. 2002

and freeze dried

Discarded

SrUEES i (major part of the sediment matrix)

"Whole fraction”

16.5-24 min (analytes of interest)

Sulphur fraction
(tested by GC)

24-29 min

"Late fraction”
(3,4,5-Trichlorophenol)

I [ | [ | I r\
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29-36 min




T4 eq. (pmol/g sediment)

EDA results/ TTR Binding assay

3000

m Whole fraction Extraction problems
2500 | o late fraction

o Prel. data
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1500 |
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LL4 SE MO oR i
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Flutamide eq. (ug/g sediment)

EDA results/ (anti-) AR-CALUX
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Effect Directed Analysis / RP-LC

Houtman et al. 2004

Sediment ~40 gram
Sieved (125 um)
and freeze dried

1. Log Kow 1-2

2. Log Kow 2-4

3. Log Kow 4-6

16.5-24 min RP-LC
4. Log Kow 6-8

5. Log Kow >8

Non-polar
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T4 eq. (pmol/g sediment)

EDA results/ TTR Binding assay

3000 250
o LL4
2500 m SE
2000 |
1500 |
50 |
1000 |
0 | ‘ ‘
500 RPO1 RP02 RPQ Y
‘ / fraction
o N | |
Whole RP-LC Whole RP-LC
fraction fraction r\
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EDA results/ anti AR-CALUX

350 -
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e
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EDA results/ AR-CALUX
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Effect Directed Analysis/ NP-LC

Sediment ~40 gram *u P
Sieved (125 um) 1. (@)
and freeze dried n L

A
~ G IR
n_, SRV | |
Silylated androgens T
16.5-24 min RP-LC _
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EDA results/ TTR Binding assay

T4 eq. (pmol/g sediment)
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EDA results/ TTR Binding assay

T4 eq. (pmol/g sediment)
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EDA results/ anti AR-CALUX
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pmol T4 eq./g sediment

Summary and comparison/

3000

2500

2000

1500

1000

500

T4 equivalency

B  Whole fraction

= 3 RP-LC 6-16 pmol T4 eq./g
3 ZNP-LC sediment (Zierikzee, NL)

Houtman et al. 2004
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FLU eq. (ug/g sediment)

400
350 |
300 |
250 |
200 |
150 |

100 |

l n.a. l n.a.
MO PR SE

50

Summary and comparison/
(anti-)andrenogenicity

Anti AR-CALUX assay

® Whole fraction
@ ¥ RP-LC

Lambro!

1 Urbatzka et al. 2007, 2 Thomas et al. 2002

DHT eq. (pg/g sediment)
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1 000-15 300
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Effect Directed Analysis /
ldentification

Chemical analysis

GC-MS
Full scan
Amdis
NIST
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Chemical analysis
LL4RP3/NP7

Glycol ethers

TIC: 071018004.D\data.ms
Abundance
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Chemical analysis
SERP2/NP7

o
o
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Future Issues

Chemical analysis

GC-MS
Full scan
Amdis
NIST

LC-MS/MS
GCxGC-TOF
Accurate mass

|dentification

RT (several columns)
Mass spectra

NMR

Accurate mass

Confirmation

Analytical
recovery
mass balance approach
Toxicity
in vivo/ In vitro
Spiking approach
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Thank you for your attention!



