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Introduction

Polybrominated dipheny! ethers (PBDEs), one of the brominated flame retardants, are world-wide environmental
pollutants, and some PBDE congeners have been detected in biota including human samples such as adipose
tissue, liver and blood. For example, 2,2°,4,4’-tetrabromodipheny] ether (BDE-47), BDE-71, BDE-99, BDE-100,
BDE-153, BDE-197, BDE-207 and BDE-209 have been identified as major components in human blood.

Metabolism of PBDEs has been investigated in e.g. rats and hydroxylated/dihydroxylated PBDE metabolites,
OH-PBDEs, (OH),-PBDEs, were detected in feces, bile, liver and blood.?

The biotransformation of PBDEs is considered to be initiated by an oxygenation of aromatic ring catalyzed by
liver cytochrome P450 (P450), leading to the formation of phenolic compounds. In metabolism of PCBs, the
hydroxylating ability of liver microsomes from animals could be explained by the catalytic activity of each P450
isoform. Koga et al. reported that rat CYP2BI, phenobarbital (PB)-inducible P450 isoform, catalyze
3-hydroxylation for 2,2°,5,5’- and 2,3’,4’,5-tetrachlorobiphenyl  (CB), whereas rat CYPIAL,
3-methylchlanthrene  (3-MC)-inducible P450 isoform, catalyze 4-hydroxylation for 2,2°,5,5’- and
2,3°,4°,5-tetraCB.> Also CYP2B1 mainly metabolizes non-coplanar PCBs and CYP1A1 hydroxylates selectively
the coplanar PCBs such as CB-77.°  As above, P450 isoforms involved in the metabolism of PCBs are related
for the structure of PCB. However, P450 isoforms which is related to metabolism of PBDEs have not yet been
elucidated very much. Therefore, we examined the metabolism of 2,2’,4,4’-tetrachlorodipheny! ether (tetraCDE)
by rats liver microsomes to determine P450 isoform which is participated in the metabolism of PBDEs and
chlorinated diphenyl ethers. Chlorinated diphenyl ethers had been used as flame retardants in Japan and the
structure of 2,2°,4,4’-tetraCDE used is similar to that of BDE-47, a major congener retainable in human tissues.

Materials and Methods

Chemicals: 2,2’ ,4,4’-tetraCDE was synthesized by chlorination of diphenyl ether with ¢-HCI and NaClOs. The
purity was >95% as determined by GC and GC/MS. The impurities were riCDE, two tetraCDEs and two
pentaCDEs. The spectroscopic properties were as follows, mass spectrum; m/z (relative abundance, %): 310 (59,
M+4), 308 (100, M+2), 306 (89, M"), 271 (7, M"-Cl), 243 (16, M*-COCI), 236 (94, M*™-2Cl); 'H-NMR
(CDCly) 6 (ppm): 7.48 (2H, d, J=2.4 Hz, 3- and 3’-H), 7.20 (2H, dd, J= 2.5, 8.6 Hz, 5- and 5°-H), 6.80 (2H, d,
J=8.8 Hz, 6- and 6'-H). 2’-Me0-2,44'-triCDE used for the quantification was prepared from
2’-0OH-2,4,4’-triCDE with diazomethane.

Animal treatment: Nine male Wistar rats (6 weeks old, body wt. about 160 g) were used and divided into three
groups, untreated, PB- and 3-MC-pretreated groups. PB and 3-MC were dissolved in saline and corn oil, and
injected intraperitoneally at a dose of 100 and 20 mg/kg/day for 3 days, respectively. Rats were sacrificed 24
hours after the last injection of each P450 inducer and their livers were removed. Liver microsomes were
preparéd by a conventional centrifugation method.

Metabolism of 2,2°,4,4’-tetraCDE: 2.2’ ,4,4’-tetraCDE dissolved in DMSO (final conc. 100 pM) was incubated
for 20~60 min. at 37°C with NADPH-generating system and rats liver microsomes (33.0 ~ 38.6 mg protein/mL)
in 100 mM HEPES buffer (pH 7.4) under aerobic conditions.

Extraction and clean up: After the incubation, 1 % formic acid (4 mL) and MeOH (1 mL) were added to the
reaction mixture. Then the solution was applied to cartridge for solid phase extraction (NEXUS, 30 mg, Varian)
and the substances (unchanged 2,2°,4,4’-tetraCDE and hydroxylated metabolites) were eluted with 2 mL of
MeOH after washing the cartridge with 1 mL of HO. The solvent was reduced to dryness, and then the sample
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residue was dissolved in »n-hexane. An excess of diazomethane was added to the n-hexane solution at room
temperature to methylate the hydroxyl group and the n-hexane solution was treatedt with ¢-H,SO,. The samples

were analyzed on GC (ECD) and GC/MS for unchanged 2,2°,4,4’-tetraCDE and methylated OH-, (OH),-CDE
metabolites.

Instrument: Gas chromatography (GC) analyses were performed on a GC-17A (Shimadzu) equipped with a ®Ni
electron-capture detector (ECD) under the conditions as follows: column, DB-5 fused silica capillary column (30
mX0.25 mm i.d., 0.25um film thickness); carrier gas, N,; temperature program, 70°C(2 min)-20°C/min-220°C(1
min)-3°C/min-280°C(20 min); injection port temp.,250°C; detector temp., 330°C. Gas chromatography-mass
spectrometry (GC/MS) was carried out on a JMS-AX505W (JEOL) apparatus in the EI mode. carrier gas,
helium; column conditions and temperature program are analogous to those described for GC. The quantification
of metabolites was performed on a GC (ECD) using the calibration curve of 2’-Me0-2,4,4’-triCDE.

Results and Discussion

In vitro metabolism of 2,2°,4,4’-tetraCDE was examined using rats liver microsomes. When 2,2°,4,4’-tetraCDE
was incubated with NADPH and microsomes at 37°C for 20~60 min, untreated and 3-MC-treated microsomes
formed very small amounts of two OH-tetraCDE metabolites named as M-1 and M-2 (Table 1). On the other
hand, PB-treatment showed much higher activity for the hydroxylation than untreated and 3-MC-treated
microsomes. At least four (OH),-tetraCDE metabolites, named as M-3, M-4, M-5 and M-6, in addition to four
OH-tetraCDEs including M-1 and M-2, were detected in PB-treated microsomes (Figure 1). Among these OH-,
(OH),-tetraCDEs, M-1 was a major metabolite.
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Figure 1. Gas chromatogram (ECD) of methylated derivatives of 2,2°,4,4’-tetraCDE metabolites formed by

liver microsomes of PB-treated rats. 2,2°,4,4’-tetraCDE was incubated with NADPH and microsomes at 37°C
for 60 min.

Organohalogen Compounds Vol 68 (2006) 1724






	Binder43.pdf
	Binder43.pdf
	FCC-2602-415748.pdf
	FCC-2602-415748.pdf
	Introduction
	Methods and materials
	Results and discussion
	References





	Binder45.pdf
	FCC-2602-414056.pdf
	FCC-2602-414056.pdf
	Introduction
	Plant Description
	Fig.1: plant scheme and sampling locations
	Methods and Materials
	Results and Discussion
	Conclusions
	Acknowledgement

	References


	FCC-2602-374559.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	Fig.3 The amounts and homologs of PCBs generated after conve
	The change in the chemical form of copper in model fly ashes
	Table.3 The percentages relative to the total Cu obtained by
	Acknowledgements
	References

	FCC-2602-372650.pdf
	DESTRUCTION OF DIBENZOFURAN BY MICRO-WAVE/PLASMA 
	Ratio
	Table 2 : operation conditions and destruction rate of reactants  




	Binder46.pdf
	FCC-2602-378585.pdf
	FCC-2602-378585.pdf
	Pretreatment of insulating oil for ELISA analysis



	Binder47.pdf
	FCC-2602-392959.pdf
	FCC-2602-392959.pdf
	Acknowledgements  



	Binder50.pdf
	FCC-2602-378460.pdf
	FCC-2602-378460.pdf
	Muir, T
	Introduction
	Materials and Methods 
	Results and Discussion




	FCC-2602-378985.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	Dioxin-like PCBs
	References


	FCC-2602-371979.pdf
	Yoshihisa Kato 1, Shin-ichi Ikushiro 2, Rie Takiguchi 1, Sekihiro Tamaki 1, Koichi Haraguchi 3, Toshiyuki Sakaki 2, Shizuo Yamada 1, Jun Kanno 4 and Masakuni Degawa 1
	Introduction
	Acknowledgements



	Binder51.pdf
	FCC-2602-373199.pdf
	EFFECTS OF DIOXINS, PCBs AND ORGANOCHLORINE PESTICIDES ON 
	WET WEIGHT BASIS ON IMMUNE RESPONSE AND THYROID
	HORMONE SYSTEMS IN JAPANESE MOTHERS
	Introduction

	FCC-2602-414146.pdf
	Introduction
	Material and Methods
	Analysis

	The respective dioxin congeners in all fish samples had low values in the range of  0.01 pg/g ww to 0.45 pg/g ww. A study of dioxins in freshwater fish from Sørvaranger near industrial areas2 revealed relatively higher values with maximum level of 6.72  pg/g ww (congener 2378-TCDF). The soil from Botnvatn East St. 8 and the pooled trout sample from Botnvatn had the highest dioxin concentrations with OCDD concentration of 14.8 pg/g dm and 2378-TCDF of 0.48 pg/g ww, respectively. The soil from this station had the highest percentage ignition loss compared to the other soil types and the trout had relatively high extractable organic matter. This sampling site is located approximately in the north-east direction of the industry which is estimated to give one of highest loads to the ground based upon meteorological data and dispersion calculations3. 
	The most dominating congener in 4 out of 5 pooled fish samples was 2378-TCDF.  The soil and sediment samples are dominated by higher chlorinated congeners and fish samples with lower chlorinated ones, most probably due to bioavailability and uptake mechanisms in fish and that higher chlorinated congeners have higher susceptibility to adsorb to particles in soil and sediment. None of the fish samples exceeded the maximum level of 4 pg TE/g ww in fish muscle set by the EU commission and national authorities.  The highest concentration in this study was 0. 24 pg TE/ g ww (Table 3).  In comparison, 3.56 pg TE/g ww was detected in whitefish muscle from Sørvaranger.2 This study reveals that fish from freshwaters near Finnfjord Smelteverk a.s.and Senja Avfallsverk, are not highly influenced by high dioxin levels and are safe to eat.
	Acknowledgements

	FCC-2602-356140.pdf
	Introduction
	Materials and Methods
	Results and Discussion


	Binder52.pdf
	FCC-2602-391284.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	References

	FCC-2602-414332.pdf
	INTAKE OF PCB FROM FATTY FOODS
	Fromberg A1, Granby K1, Højgård A2, Sisse Fagt1
	1Danish Institute for Food and Veterinary Research, Mørkhøj 
	Introduction
	Methods and Materials
	Results and discussion
	Assessment of daily intakes
	Contributions of individual foods groups to the daily intake
	Conclusions
	Acknowledgments
	References

	FCC-2602-378825.pdf
	Acknowledgments


	Binder53.pdf
	FCC-2602-378846.pdf
	DIETARY INTAKE ESTIMATIONS OF PCB AND DIOXINS BASED ON A SWE
	Introduction
	Sampling
	Analysis
	Market basket-derived intake estimation

	References


	FCC-2602-415051.pdf
	Introduction
	Materials and Methods
	Results
	  
	  
	Conclusions 
	Acknowledgement


	FCC-2602-379209.pdf
	Forschungszentrum Karlsruhe, 1Institute of Toxicology and Ge
	Results and discussion

	References


	Binder54.pdf
	FCC-2602-381387.pdf
	FCC-2602-381387.pdf
	The present study aimed to measure the levels of OCPs, PCBs and polybrominated diphenyl ethers (PBDEs) in serum samples from the general population of Iassy County, Eastern Romania. Secondly, relationships between age, gender, place of main residence and concentrations of various pollutants were also investigated. A comparison between the levels of these pollutants in samples from Romania with levels found in samples from other Central and East European countries has been done showing that an extensive and rigorous program for the monitoring of OCPs and PCBs in Romanian population is highly needed in the light of possible adverse health effects acknowledged for these pollutants.


	FCC-2602-379233.pdf
	SEMI-AUTOMATED METHOD FOR THE DETERMINATION OF 150 PERSISTENT ORGANIC POLLUTANTS IN HUMAN SERUM USING GAS CHROMATOGRAPHY MASS SPECTROMETRY (GC-MS) WITH SIMULTANEOUS DR-CALUX ASSAY 
	Figure 1 POPs in human plasma procedure scheme 
	Table 1 Analytical method performance summary
	  
	Figure 3: Correlation between PCB 153 and 4-HO-PCB 187 in human plasma samples (n=50) 
	Figure 4: Correlation between PCB 153 and the DR-CALUX response in human plasma sample (n=32) 

	FCC-2602-386095.pdf
	FOLLOW-UP SURVEY OF DIOXINS CONCENTRATIONS IN THE BLOOD OF Y
	1Department of Dermatology, Graduate School of Medical Scien
	2Fukuoka Institute of Health and Environmental Sciences, 39 
	Introduction
	Materials and Methods

	Results and Discussion
	Acknowledgment
	References



	FCC-2602-386097.pdf
	DIOXIN AND RELATED CHMICALS CONCENTRATION IN HUMAN MILK
	Materials and Methods
	References



	FCC-2602-373180.pdf
	Organochlorine pesticides and their metabolite:


	Binder56.pdf
	FCC-2602-377982.pdf
	PCDD/F  AND PCB LEVELS IN HUMAN HAIR

	FCC-2602-406371.pdf
	Introduction
	Methods and Materials
	Study group and Sampling
	Analysis
	Extraction
	Sample clean up
	HRGC/HRMS analysis
	Statistical methods



	Results and Discussion
	Description
	Parameters of influence
	Age
	Time trend
	Total lactation period
	Body-Mass-Index
	Migration history


	Conclusion
	Acknowledgements
	References

	FCC-2602-373698.pdf
	Introduction
	Materials and Methods
	Table 1:  MRM conditions for each compound
	RT
	Parent

	Results and Discussion
	Results and Discussion: II. Recoveries
	Table 2 shows the instrumental and the method detection limi


	References

	FCC-2602-378937.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	References


	Binder57.pdf
	FCC-2602-412510.pdf
	FCC-2602-412510.pdf
	LONG-TERM KINETICS OF 3-MESO2-DDE FOLLOWING A SINGLE ORAL DOSE IN MINIPIGS
	Introduction

	Materials and Methods
	Chemical
	Animals and samples
	Analysis
	Results and Discussion
	In conclusion, this is the first time that the kinetics of MeSO2-DDE has been studied in a large mammal. Our preliminary data show that the compound is absorbed from the gastro-intestinal tract and reaches maximal plasma concentrations within a few hours after administration. Although the concentrations in both plasma and fat decreased over time, considerable amounts were retained after 180 days. This is a preliminary report, and adequate calculations need to be performed in order to more conclusively define the pharmacokinetic characteristics for MeSO2-DDE in minipigs.
	Acknowledgements
	We are grateful to Carola Jansson and Mari Wallbring at the Swedish University of Agricultural Sciences for excellent support and care of the animals. Economic support was given by the Foundation for Strategic Environmental Research (Mistra) through the research program NewS, and by the Swedish EPA through the research programme ReproSafe.
	References




	FCC-2602-379066.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	References


	FCC-2602-380041.pdf
	MODULATORY EFFECTS OF PANAX GINSENG ON THE EXPRESSION OF HEP
	Introduction
	Materials and Methods


	Results and Discussion
	Acknowledgments
	References




	Binder58.pdf
	FCC-2602-418341.pdf
	FCC-2602-418341.pdf
	Introduction
	Results and Discussion
	References



	FCC-2602-415580.pdf
	Introduction
	Results and Discussion
	References





