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Introduction



Introduction

m Based on outcomes of monitoring research for environmental pollutants,
the persistent organic pollutants (POPs) have been banned in the
Stockholm Convention which took effect in 2004.

m Priority compounds based on toxicological point of view?
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Introduction

Our target is all kinds of
accumulated compounds

Anthropogenic
compounds
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Wild animals of higher trophic level

Food web



Purpose of this study

m Final goal of this study is to reveal existence and profile of notable
pollutants accumulated in wild animals of higher trophic level using
CALUX assay and instrumental analysis.
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Experimental section



Experimental Section: Applied animal samples

Russia

Sampling poin;j

s Mongolia

China ’

Mass mortality of Baikal seal
Year 1987/88
n=8,000 (10% of population)

Baikal seal (Phoca sibirica )

Tissue:

Sampling year:

Location:

Characteristics:

Liver (n=6: 1992, n=10: 2005),
Blubber (n=10: 1992, n=10: 2005)
1992, 2005

Lake Baikal, Russia

Fish eater

Top predator



Experimental Section: Applied animal samples

Common cormorant (Phalacrocorax carbo)

Tissue: Liver (n=10)
Sampling year: 2002

Location: Lake Biwa, Japan
Characteristics: Fish-eating bird

Top predator



Experimental Section: Applied animal samples

Raccoon dog (Nyctereutes procyonoides )

Tissue: Liver (n=10)
Sampling year: 2001

Location: Kanagawa, Japan
Characteristics: Omnivorous feeder

High-order predator



Experimental Section: Applied animal samples

Finless porpoise (Neophocaena phocaenoides )

Sampling point

Tissue: Liver (n=10)

Sampling year: 2005~2007 ‘
Location: Kanagawa, Japan X
Characteristics: Fish eater

Japan
Top predator



Experimental Section: Applied animal samples

Blubber(2005) 96~540 pg WHO- TEO/g lipid (n 10)

Blubber (1992): 120~840 pg WHO-TEQ/q lipid (n=10) ; - gl oy
Liver (2005): 310~3,400 pg WHO-TEQ/q lipid (n=10) Liver (2002) 360~ 23,ooo pg WHO-TEQ/g llp/d (n= 28)

They are highly contaminated by anthropogenic compounds such as dioxins!

Liver (2001): 250~3,300 pg WH-TE/g fid n=9) Liver (2001): 4.7~460 pg WHO-TEQ/q lipid (n=18)

Kubota et al (2006), Kunisue et al (2006), Imaeda et al (2009), Shiozaki et al (unpublished data)



Experimental Section: Applied extraction and fractionation

10g Sample (Liver and Blubber)

Extraction with SE-100 using Acetone/Hexane (1/1)

Hexane fr.

Condition
Solvent: Acetone:hexane (1:1)
Column temp: 35 °C
Heat-up time: 20 min
Extraction time: 30 min
Flow rate: 20ml/min

> Evaporation

SE-100 High speed solvent extractor

I ]



Experimental Section: Applied extraction and fractionation

10g Sample (Liver and Blubber) Polar compounds

Extraction with SE-100 using Acetone/Hexane (1/1) (40 HPLC frs)

> Evaporation

1\

CPooIed Diethyl ether fr)

>DMSO
4 Hexane fr. + lipids
DMSO fr >15% MeOH in water
> Water Water fr.

> n-hexane

> Diethyl ether

> Diethyl ether
DMSO + Water fr.
W

CPooIed C

rude Hexane fr)

Sulfuric acid treatment J Silicagel column fractionation

Pooled 1% Acetone/hexane fraction

Sulfuric acid silicagel column

N

CPooIed Acetone fr) DMSO fraction —
WV
CPooIed Acid resistant fr) Go HPLC frs) (Pooled 1% Acetone/n-hexane fr)
Persistent compounds Polar-hydrophobic ~ Hydrophobic
compounds 65 HPLC frs) compounds




Experimental Section: Applied extraction and fractionation

10g Sample (Liver and Blubber)

Extraction with SE-100 using Acetone/Hexane (1/1)

> Evaporation

Hexane fr.

This presentation topic

Evaluation of persistent compounds

Sulfuric acid treatment

Sulfuric acid silicagel column

CPooIed Acid resistant fr) > CALUX panel




Experimental Section: CALUX panel

Nucleus

DR-CALUX for AhR activity

Ligand AR-CALUX for androgenicity
igands ..
ERa-CALUX for estrogenicity
Rat H4IIE'lUC/human UZOS'IUC Cell O:Ij GR-CALUXforglucocorticoid activity
D R nnalnanennensnsnenns / /1
AL mmmmwwwhmLmLmhmmhmm:mmMﬂmwﬁh‘r&M3mruwm‘mmm%m PR-CALUX for progestagenic activity
TRb-CALUX for thyroid activity
-.-’,r/‘/‘f/ézt{",p,
NR
Gl G D G \ LUC[ferin+ATP+02
\ Luciferase Luminescence ‘::%Z‘.
> AMP+CO +Oxyluciferin %%;
A 4 ;f::;;i
NR NR > mMRNA =
DRE Luciferase =

Cytoplasm




Experimental Section: Analysis for agonistic response
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LOD is more than 1% luciferase induction.



Experimental Section: Analysis for antagonistic response

Extract + EC5o Extract + EC5o
c 200% c 200%
o = o =
=) 5 0
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V

Evaluation with Extract and EC50 x 1000

For antagonisitic effect, LOD is less than 80% luciferase induction.



Experimental Section: Analysis for antagonistic response

Luciferase Induction

(%DMSO control)
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Results and discussion



Results and discussion: CALUX panel for pooled acid-resistant fraction

10g Sample (Liver and Blubber)

Extraction with SE-100 using Acetone/Hexane (1/1)

> Evaporation

Hexane fr.

Sulfuric acid treatment

Sulfuric acid silicagel column

CPooIed Acid resistant fr) > CALUX panel




Results and discussion: CALUX panel for pooled acid-resistant fraction

Agonistic response
Sample sampleamount | - jpp | AR | ERa | GR | PR | TRb
(mg-wet/well)
Baikal seal (2005), Blubber 0.45 Positive Negative | Negative | Negative | Negative | Negative
Baikal seal (1992), Blubber 0.42 Positive Negative Negative Negative Negative Negative
Baikal seal (2005), Liver 1.8 Positive Negative | Negative | Negative | Negative | Negative
Baikal seal (1992), Liver 1.9 Positive Negative | Negative | Negative | Negative | Negative
Common cormorant, Liver 1.7 Positive Negative Negative Negative Negative Negative
Raccoon dog, Liver 1.8 Positive Negative Negative Negative Negative Negative
Finless porpoise, Liver 1.9 Positive Negative Negative Negative Negative Negative

Positive: more than 1% luciferase induction

Negative: Less than 1% luciferase indtuction

> Evaluation for individual samples with DR-CALUX



Results and discussion: Evaluation of individual Acid resistant fr. with DR-CALUX

10g Sample (Liver and Blubber)

Extraction with SE-100 using Acetone/Hexane (1/1)

> Evaporation

Hexane fr.

Baikal seal (2005), Blubber (n=10) and Liver (n=10)
Baikal seal (1992), Blubber (n=10) and Liver (n=6)

Common cormorant, Liver (n=10)

N Raccoon dog, Liver (n=10
Sulfuric acid treatment g, ( )

Finless porpoise, Liver (n=10)

Sulfuric acid silicagel column

Gndividual Acid resistant fr) > Agonistic response on DR-CALUX assay




Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

Baikal seal (2005), Blubber (n=10)
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*Theoretical CALUX-TEQ = ECSO-based CALUX-REP x Concentration
Chemical values were quoted from Imaeda et al. 2009, Kunisue et al. 2006, and

Kubota et al. 2006 for Baikal seal, Raccoon dog, and Common cormorant.
CALUX-REPs were cited from Behnisch et al. 2001.



Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

Baikal seal (1992), Blubber (n=10)
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Kubota et al. 2006 for Baikal seal, Raccoon dog, and Common cormorant.
CALUX-REPs were cited from Behnisch et al. 2001.



Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

Common cormorant, Liver (n=10)
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Kubota et al. 2006 for Baikal seal, Raccoon dog, and Common cormorant.
CALUX-REPs were cited from Behnisch et al. 2001.



Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

pg CALUX-TEQ/g-lipid

Raccoon dog, Liver (n=10)
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Chemical values were quoted from Imaeda et al. 2009, Kunisue et al. 2006, and
Kubota et al. 2006 for Baikal seal, Raccoon dog, and Common cormorant.
CALUX-REPs were cited from Behnisch et al. 2001.



Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

Baikal seal (2005), Liver (n=10)
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Results and discussion: CALUX-TEQ vs Theoretical CALUX-TEQ

Finless porpoise, Liver (n=4)
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*Theoretical CALUX-TEQ = ECSO-based CALUX-REP x Concentration

Chemical values were quoted from Imaeda et al. 2009, Kunisue et al. 2006, and
Kubota et al. 2006 for Baikal seal, Raccoon dog, and Common cormorant.
CALUX-REPs were cited from Behnisch et al. 2001.



Conclusion

B Regarding agonistic activity, dioxin-like activity, but not others, are
detected in acid-resistant extract from all tested samples.

B Dioxin-like activities in blubber of Baikal seals, liver of Common cormorant
and liver of Raccoon dog are comparable to values calculated with
instrumental values of chlorinated dioxins and their REPs on DR-CALUX.

B On the other hand, CALUX-TEQs in some extracts from liver of Baikal seal
and Finless porpoise are much higher than values derived from
instrumental analysis for chlorinated dioxins.

B This study suggests that not only chlorinated dioxins but also other dioxin-
like compounds contribute to dioxin-like toxicity in liver of Baikal seal and
Finless porpoise.



