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Human adipose samples collected in Yokyo, Japan in
1970 and 2000 were analyzed for the presence of

polybrominated dibenzo-p-dioxins {FBODs), dibenzofurans .

(PBOFs), -and dipheny ethers (PBDES), and the concen-
trations in the two groups were compared. As far as we
know, the concentrations of the PBDD/Fs in adipose tissue
from the general Japanese population are reported for
the first ime. Three PROD/F congeners were found in the.
following adipose tissues: 2,3,7,8-TeBDD, 2,3,7.8-TeBODF.
and 2,3,4.7,8-PeBDF. The median concentrations {ranges) of
tree PBOD/Fs in 1970 and 2000 were 5.1 (3.4~B.3) and
34 (1.9-5.3) pa/g lipid wa (.w.), respectively. For PBDEs,
“seven PBDE congeners were determined in the foliowing
‘samplas: 2,4,4"-tribrorodiphenyl ether (BDE-28), 2,2° 44"
tetrabromediphienyl ether (BDE-47). 2,2°4,4".5-pentabro-
modiphenyl ether {BDE-98), 2.2'4.4",6-pentabromodipheny]
ether (BDE-100), 2,2 4,4',5,5"-hexabromodiphenyl ether
{BDE-153}, 2,2",4,4,5' b-hexabromodiphenyl ether (BDE-
“154), and 2,2,3,4:4",5 6-heptabromodiphenyl ether (BDE-
183). Median concentrations (ranges) of PBDEs showed 8
sigrificant increase from 29.2 {6.8—78.4) pg/g Lw. in
1970 to 1208 (466—2,753) pg/g l.w. in 2000. BOE-47, the
major congener of PBDES, was 56.2% and 35,6% of the total
in 1970 and 2000, respectively, whereas the BDE-153

was <1% and 28.7% of the Lotal in 1970 and 2000, respectively.

This may indicate that the source of PBDEs had changed
during this period. Further analysis of archivad human -
samples from 1970 to 2000 is neaded 10 describe the details
of the contamination trénds of PBDD/Fs and PBDES in

the lapanese population. Furthermore, PBDD/F manitoring,
panicularly 2,3,7,8-TeBDD and 2.3.7.8-TeBOF, may give
more toxicological information based on TeCDD toxic
equivalents (TEQs).

Introduction

Bromijnated flame retardants {BFRs) comprised 25% of the
worldwide production of Name retardants dn 1992 (7).
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Polybrominated dxphenyl ethers (PBDEs) and tetrabromo- .

 bisphenol A (IBBPA) are te main types of BFRs. PEDEs are

widely used in plastics, textiles, and pafnts and in electronic
appliances including computers, televisions, and other
electronic household equipment. The annual warldwide
conswmpdon of PBDEs was estimated to be 40 000 tons In
1992 (). In Japan the domestic demand en BFRs Increased
3.4+fold from 20 DOD tons in 1986 to 67 250 tons in 2000 {3,
#).The domestic production of TBBPA. amajor BFRin Japan,
was 32 300 tons in 2000 and decabromodiphenyl ether
{DeBDE) comprised less than 5% of domesdc BFR production
in 2000 (5).

FBDESs can be released into the environrent during their
production, use, and disposal and from disrnantling plants
during recycling of PBDE containing materials (6). Because
of their high Upophllicty, commonly log %, > 6, and
resistance 10 degradation In the eovironment, PBDEs are
expecred to bloaccuntuls te n the food chain (7. Toxcological
studies of lvited PEDEs indicate that they have weak dioxin-

-like toxicity through Ah receptor-mediated effects and both

agondst and antagonist activities for binding to unnsthyretn
inviwra (8, 5. Hydroxylated PBDEs can distupt sonmnal thyroid
hormone functions (J8). With in vivo tests, toxicologleal
Indicators from enzyme Induction {cyrochrome P-450) 10
behavioral abemations including leaming. and memory
functions were ohserved for some congeners (1), 13).

Durdng recent years, much research has been focused on
the levels of PBDEs, in both envirarxnental and human
samples (13). Pardcularly. since thereport of a drasuc Increase
in PBDE concentrations in buman roilk from 1972 19 1987
in Sweden (14). temporal rends in PBDE ¢oncentrations
have been monitored in other countres. Results (rom
Cermany (15), Norway (/6), and Canada (17) conflrm the
increases In the concentratlons of these compounds In the

- human body, durng 1972—1959.

Heating of PEDEs, TBEPA, and other BFR-containing
materfals may lead to the formaton of polybrominated
dibenzo-p-dioxins (PBODs) and dibenzofurans PRDFs) {15,
19). PBDD/F congeners have been identified duting thermal
degradation of BFRs lnclude PRDEs and are found ix flue
gas, fly ash, and residues from municpal solid waste
incinerators (MSWI} and In vehlcle exhaust {18, 20—22).
‘Toxcologlcal studles show that 2,3,7.8-TeBDD and 2,3,7.8-
TeBDF have a vadety of toxic effects from waste syndrome
and liver toxjcity to death in experimental animals, and their
toxic potencies are comparable to those of 2,3.7 8-TeCDD
and 2.3.7.8-TeCDF (23). From the results of DR-CALUX and
Micro-EROD based bloassays, some 2.3.7,8-substltuted PB-
DD/F congeners (these compounds are sill not included in
the WHO-TEFs because they are not presendly available) have
been assigned TEFs based on their equivalent potendes
refative to that of 2,3,7,8-TeCDD (TEF = 1.0) (29). Therelorz,
analysis of PBDD/Fs in human tissues would provide more
information on the magnitude of their toxicities, estmated
as 2.3.7.8-TeCDD toxlc equivalents {TEQs). However, thexe,
Is only limited information on the environmental concenna-
tions of and human exposure to PBDO/F. TeBDD/Fs—
HBDD/Fswere below the detection Bmlts in carp {Cyprinus
carpio) collected from the Buffalo River In Mew York {2).
PBDD/Fs were slsonot found in soil and sediments collected
at a former chlor-alkali plant in Georgia in the Unired States

- {26). To our Jnowledge, few cases of human exposuce to

PBDD/F have been teported. Blood Uplds from workers in
a plant manufacturing polymers which contained octabro-
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modiphenyl ether (OBDE} or DeBDE were analyzed, and
measurable quantdes of 2,3,7,8-TeBDD and 2,3,7.83-TeBDF
were found (27). The concentration In the bleod of a chemist
who synthesized TeCDD and TeBDD in the 19505 was
reported to be 625 pg/g fresh weight in 19801991 (28). No
PBDD/F congeners were found in 48 cormposite samples of
the general United Srarés population analyzed in 1980 (29),
Sakman, osprey; and human milk sampled in the early 1990s
wereanalyzed for PBDD/F, butno measurable amounts were
foundl (30).

The present study was undertaken to determme and

compare the concentratlons of PBDD/F and PEDE congeners
In" adipose tissue collected from the general Japanese
popuistion in 1970 and 2000, We also investgated whether

the concentrations of PBDD/Fs in human lissue wererelated
to PBDE levels.

Material and Methods

Reference Standards and Chengicals for Cleanup: Seven
PCy; and YC,,-PBOE congeniers [BDE-28 (2,4.4-tribromo--

diphenyl ether), BDE-47 (2,2°4.4"-terabromodiphenyl ether),
BDE-99 (2.2 4.4".53-pentabromodiphenyl ether), EDE-100
{Z,.2°4,4" 6-penvabromodiphenyl exhier), BRE-153 (2,2',4,4%5.5™
hexabromodiphenyl ather}, BDE-154 (2.2".4.4,5".6-hexabzo-
modipheny) ethex), and BDE-183 (2,2"3,4.4",5,6-heptabro-
modiphenyl ether)] in nonane solution were obtained from
Welllngton Laboratorles, Ontarlo, Canada. Five C;; and
2C,z-PBDD/F congeners [2,3,7,8-TeBDD, 1.2,3,7,8-PeBDD;
2.3,7,8-TeBDF, 1,23.7,8-PeBDF, and Z,3.4,7.8-PeBDF] in
nonane solution werg purchased from Cambndge Isotope
Laboratories, Inc. {US.A).

All chernicals used for deanup wese of ana.lyﬂcal grade.
Silica gel impregnated with 44% sulfurlc acld (20 g) {(Wako,
Japan) was mixed with sodiwm suifate (40 g) (Kanto, Japan)
and packed into a ghass column. Florisi] (Kanto, Japan) was
heated for 3h at 150 °C and deactivated with 1% water, prior
to column chromatogmphy.

Sample Cleanup. Adipose tissues from persons living In
the Tokyo area were collected from hospitals bn 1970 (n =
10 and 2000 (n = 10). Women In thelr fordes or fftles were

selected. Samples were stored at —20 °C. Fat samples were |

homogenized with sodium sulfate and extracted for 6 with
dichloromethane tn a Soxhler apparatus. The extract was
rotary evaporated, and the extractable lipids were weighed
and redissolved in hexane (}3—20 ml). Lipid contents of the
samples ranged from 72% 1o 95%. '3Cy-labeled lnrernal
standards for PBDD/Fs and PEDEs were added as follows:
200 pg of *Ci»-Jabeled 2,3,7,3-YeBDOD, 23,7 8-TeBDF, 1.23.1.3-
PeBDD, and 2.3.4,7,8-PeBDF and 1 ng of Cj»-labeled BDE-
28, BDE-47, BDE-98, BDE-153, BDE-154, and BDE-183.

Extracted lipids {1—3 g) dissolved in hexane {15—20 mL}
were loaded and cleaned up onalarge volume sulfuric acld-
Impregnated sllca gel calwmn {colwnn leogth: 200 mma, S0
mm D). The column was packed with 44% Hz50 and Nag-
S04 {20 g:40 g).

This simple cleanup doesnot Tegwire the use of a sulfuric
acid treabment in a funnel. With this method. almost all of
the target compounds are eluted by 250 mlL of hexane without

cdogging. The columnwas covered with alumdnum fofl durlng

the experiment.

PBDEs and FBDD/Fs were separated In a colwon
containing Florishh {5 g). The PEDEs were eluted with n-hexane
{100 mL); and the PBDID/Fs were eluted subsequently with
n-hexane/dichioromethane {40:80, v/v). Each {raction was
evaporated, and the samples were further concencrated 1o

- 100 «L (PBDEs) and 50 uL {(PBDD/Fs) under a gente stream.
of N:. For Inswrument calibration, PCps-2,2°4.4',6-PeBDE
{BDE-100) and 1,2,3,7,8-PeBDF were added in the final step.

Chemical Analysis: Analyses of PBDEs and PBDD/Fs were

performed with a high-resolubion gas chromatograph
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(HRGC)—high-rexolution rass spectrometer (HRMS) using
an HPBB30 gas chromatograph connected to a mass spec-
trometer (JMS-700K, JEOL, Japan) in selected ion moniloring

. {SIN) mode. The HRMS was operated in electron impact

ionization mode at a resolution of B> 10 000—12 000 (16%-
valley). Afused silica column DB5-HT (15 mx 0.25 mmD.,
0.1 grm. Dl thickness) (1&W Sclendfle, U-5.A.) was used. The
temperakure program consisted ol the following: theinjector
at 260 °C, the transfer line at 260 °C, an initial oven
temperature of 140 °C held for 1.0 min, and headng 1o 200
°C ar 20 °C/mln and then o 280 °C at 5 °C/min. Hellum was
used as the carrler gas, and the [low rate wag 1.0 mL/min,
The injection volume was 2 uL of each sample and of the
calibration standards. A laboratory biank for the human
adipose samples was [rom the Soxhlet extracon step. The
only Incerference found inthe laboratory blank was BDE~47.
Thevalue from the blank was deducted, Calibradon standards
for PEDEs and PBDD/Fs at four different concentrabions were
run with the samples. PBDE and PBDD/F congeners were
identified by ion raties within the correct threshold ranges
(£15%) and by comparing the recenrion times of corre-
spondlng standards, Table 1 shows an example of the long
mondtored for the idéntiflcation of PBDDs and PEDFs. Masses
for PBDE congeners were also added into the channels since
fragments of PBDEs are a potential interlerenice in the
identification of PBDFs. PBDES induding 1ri-BOE ro hepra-
BDE and PBDD/Fs were quantifled using the masses of (M
+ 2] and [M + 4] for TGBDE, TeBDE, and TeBDD/F, IM +
4] apd (M +- §) for PeBDE, HxBDE, and PeBDD/F, and M +
6} and (M + 8] for HpEDE.

The linits of quantification (LOQ) on a lipid we.lght basis
deflned ‘as signal-to-nodse (S/N) > 10, were 0.8 pg/g for -
TeBDD, 0.5 pg/g for TeBDF, 1.3 pg/g for PeBDD, and 0.8
pg/g for PeBDF. The LOQ for each PRDE congener was 1|

pe/gfor TrBDE, 1.3 pg/g for TeBDE, 2.5 pg/g for PeBDE, and.

6.3 pg/g for HxBDE and HpEDE. Mean recoveries of the WCr-
PBDD/Fs weré between 57% and 95% and between 51% and
96% for 'SCy;-PBDEs. After injection, Jdentfication and
guantilcatlon of target compounds were done by an isotope
diludon method using the XM$ data acquisition system and
the DioK data processing system (JEQL, Japan). Statistcal
analysis and correlations were performed using SPSS version
10.0 for Windows. :

. Results -

Three PEDD/Fs (2.3,7.8-TeBDD, 2,3,7,8-TeBDF, and 2.3,4,7.8-
PeBDF) and seven PBDEs (BDE-28, BDE-47, BDE-99, BDE-
100, BDE-153, BDE-154, and BDE-183) were identified and
quantified in the human adipose samples we analyzed. The
medlan and vange of concentradons bn pleograms per g'ram
of extracted lipld are presented in Tabie 2.

2,3,7,8-TeBDF was detected in all the samples from 1970
and 2000. 2,3,7,8-TeBDD above the LOQ was fouwad in only

“two cases In the 2000 saroples, while it was found in moast

of the 1870 samples analyzed. Some of 2,3,7.8-TeBDD and
2,3,4,7.8-PeBDF in the samples from 1970 and. 2000 wexe
helow the LOQ, burwhen ft glve dse to peaks above the lmic
of detecdon {LOD), deflned as 3 slgnal-to-noise (3/N) greater
than three, the peaks were quantified. 1,2.3,7.8-PeBDD was
below the LOD in all the samples. Reprexentative chromato-
prams of 2,37.8-TeBDD aad 2.3,7.8-TeBDF from 1970
samplesare shownln Flgure 1. Inthis study; a short capillary
column (15 m, DBS-HT) was used not ordyfor high sensitivity
but also for quick retention times of PEDD/Fs {unpublished
data). Target congemers were separafed clearly and at
unknown peaks/interferences having different retendon
tmes and at small amounts in hwnan fat ussue {see TeRDD
in Flgure 1).

The concentwations of PEDE in the samples (rom 2000
were much higher than the samples from 1570 {p < 0.000).



TRBLE 1. Mass apd Relative lon Abundance for HRMS of PEDDS and PBDFs

ralative

ralaliva

channef ma abundance compound channel mix abundance compound
Group 1
i 492.6923 67.8 TeBOD-1G 1 -479,6896 173 TeBDF-1G
2 459.4303 100 TeBDD-1G 4 481.6975 6.8 TeBDF-1G
3 504.9697 - PFK lock mass 3 A83.6955 100 TeBOFAG
4 504.9697 chack lotk 4 492.9697 PFK lock mass
5 509.7326 67.8 13C-TeBDO-16 5 A452.9697 " check lack
6 §71.7306 100 13C-TeBDO1G 6 4957357 100 13C-TeBDF-16
7 583.6220 100° PeBDE-1G
8 565.6200 98.4 PeBDE-16
B 515.6620 100 13C-PeBDE-1G
10 641.5322 - 764 HxBDE-1G
F L 643.5300 100 HxBDE-1G |
32 635,5700 100 13C-HxBDE-1G
Group 2
1 577.6008 100 PeBDD-2G 1 577.608% 10.4 PeBDF-2G
2 579.5084 88.5 PeBDD-2G 2 561.6058 100 PeBOF-2G
3 5B0,39633 PFK Lotk Mass 3 . 563.6033 96.4 PeBDF-2G
4 680,9633 - check lock 4 566.9685 - PFK lock mass
.5 588.6411 100 13C-PeBDD-26G, 5. 566.9665" - check Jock
[ 5818391 98.5 13C-PeBDD-2G [ 573.6462 100 13C-PeBDF-2G
) : ? 641.53z20 76.4 HxBDE-2G
8 . B43.5300 . 100 HxBDE-2G
9 655.5703 100 13C-HuBDE-26
0 121.4405 100 HpBDE-2G
M 723.4385 98.3 HpBDE-2G
12 733.4808 100 13C-HpBDE-2G

- TABLE 2. Median and Range of Concentralions of Four PRDD/f Congeners, Yotal PROGIFs, Seven PBDE cangeners, and Total
PBDEs in py/g Lipid Weight from Japanese Human Adipose Tissue ih 1970 and 2000 :

2000 (n = 10)

1970 {n=10)
compound medium range median range P
2,3.7,8-TeBDD 17 <0.B—4.2 0.641* 0.1-2.8 <0.005
"1,2,3,7.3-PeBDD 1.3 : <13 <13 <1.3
2,1,7.8-TeBOF . 3z 18-43 2.8 1.7-4.2 >022
2,3,4,2 8-PeBDF 0.31¢ - 0.28-0.60° 0.99 <0.8-1.9 0.07
PBOD/Fs 5.1 3.4-83 34 1.9-35.3 0.02
BDE-28 (2.4.4) 2.3 <1.0-7.6 76 47-487 <0.001
BDE-47 (2,2°.4,4) 17.0 4.4—60.4 459 109-973 <0.001
BDE-100 (2,2°.4.4°.6 22 <2.5-6.1 B0 41527 <0.001
BDE-¢ (2.2 4 4°5) 19 «25-11.9 118 42-362 <0,001
BDE-154 (2,24,4',5.6) C <63 <6.3 60 14-104 <0001
' BDE-153{2,2°.4,4'5.5) <6.3 - <6.3 382 122-631 <0.001
BDE-183 {2,2°,3.4.4"5.6) <6,3 <63 47 20-177 <0.001
PEDEs . 82 - 6.B-7B4 1280 466—2753 <0.001

=Below the llmit of guantincstion {LOKQ), above the limit of detaction (LOD). ¥ Level of significance derived from Mann-Whitney U-test.

BDE-47 (2,2' 4.4'-TeBDE) was the most abundant :ﬁugener :

of the sum PBDEs in both the 1870 and 2000 samples. Mean
concenuations of other PBDE congenecs (BDE-28, 99, 100,
153,154, and 183) inthe 1970 samples were below Spg/glw.;
however, increased conulbudons of PeBDEs—HpEDE com-

pared 10 that of TeBDE (BDE-47) were observed in the 2000 |

samples. :

Discussion

To the best of our knowledge, this Is the lixst report of the
presence of the PEDD/F congenex in adipose tissue samples
taken from the general Japanese population. Human expo-
swre 10 PBDD/F has only been repored for workers or
chemists dealing directly with twolnlnated flame retardants
(BFRs) or brominated dioxins {27, 28). In the present study,
2,3,1,8-TeBDF was detected above the LOQ In all the samples
from 1970 and 2000, and the concenmation range was the
same in both sets of samples. The concentrations of TeBDD

and rotal PEDD/Fs In the 1970 samples were significantly
higher than In the 2000 samples, even though the sample’
slzes were small. '

To discuss the trends 1n concenwations of brominated
dioxins and the corresponding chlorinared compounds, the
ratos hetween the concentration of 2,3,7,8-TeBDD/F and
the concentration of 2,3,7,8-TeCDD/F in the samples from
1970 and 2000 were compared using the 2.3.7 8-TeCDD/F
daca for the same samples published previously (34} and
IBusorated In Figure 2. The rado fn the samples from 2000
ranged from 2.0 to 8.2, while that for the 1370 samples varied
from 0.6 to 1.5. The differences might be due to the facc that
the rnean concentrations of TeCDD and TeCDF decreased
stgnlficandy during the 30 years {31). This may also means
that relative 1oxc potencles of TeCDD and TeCDF were
decreased compare to those ol TeBDD and TeBDF. However,
a conclusive remark on this discussion is sl not available,
More dalta including environmental temporal trends of
PBDD/Fs are needed.
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FIGURE 3. Corralatlons batwaan 2,3,18-TeBDF and iolal PBDEs
belween Lhe bwo groups. :

The correlations between, PBOD/F axd PBDE levels in
the two groups were compared, and an examnple is ilusttated
in Figure 3. Correlationy between total PBDEs and 2,3,7.8-
TeBDF in the samples from 1970 {p = 0.5) and diose from
2000 {p > 0.1) seemed to show different erends even though
both comrelations were not statistically significant. The othex
correlations between each congeners and the sum o/ PBOD/
Es and PBDEs were also not significant. PBDD/F congeners

are formed in the process of manufacturing, pyrolysis, or -

indineration of BFRs, including PBDEs, TBBPA, and BFR-
containiog matexals (18, 19, 21), but we still do not havean
explanation for occurrence of PBDD/Fs in humans. There-
fore, it seems that increased domestic use of BFRs in Japan
during the last 30 yearsis not directly related to the temporal
trends of PBDD/F in human tissue. This may suggest that

there are different envirormental fates of 2,3.7 8-PBDD/Fs
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FIGURE 1. Typlcal SIM chromatograms of 2,3,7,8-TaBDD and 2,3,7,8-TeBDF In Japanasa human adipuse_lissm.-_ .

‘and 2,3,7,8-PCDD/Fs. For example, 1.2,3,7.8-PeBDD was
below the detection limits with all samples analyzed, while
1he mean concentration of 1,2,3,7,8-PeCDD from the same
saroples was 9.7 pg/z-fat In 1970 and 4.4 pg/g-fat In 2000
(31). Stmilarly, PEBDD/Fs tn carp {Cyprinus carpia) collectad
fron the Buffalo River In New York were below the detecdon
Jmits of 2—8 pg/g for TeRDD/Fs—HxBDD/Fs, while PCDDs
and PCDFswere 27146 and 22— 99 py/g fresh wt (25). PBDD/
¥Fswerealsonot found in samples of buman tissue and human
mitk, salmaon, and osprey surveyed in the United States and
Sweden (29, 30).

The median PBDE concentrations in 1970 and 2000 were
29.2 and 1288 pg/gl.w.. respectively, This may Indicaie thar
human exposure to PBDE in Japan inereased durlng the fast
30years. Toral PBDExinthe samples tollec{ed in 2000 ranged
[rom 466 to 2753 pp/g Lw., which is similar to the concen-
trations of six PBDE congeners in Japanese human milk
collected in 2000 (323, which ranged from 668 to 2840 pg/g
law. The concentation range in the samples from 2000 was
also comparable to that in hwman mitk from Finland collected
during 1534—1938 (33). However, the concentration was
lower than in human blood and buman milk from Germany
and the United States collected during 1992~1999 (15, 34).

Of the seven PBOE congeners, BDE-47 (2.2',4,4-TeBDE)
was the dorninant component accountng for > 56% ofthe
toral PBDEs in the 1970 samples, whereas the elevated
concentrations of BDE-100 {2,2°,4.4°,6-PeBDE, 19.4%) and
BDE-153 {2,2°.4,4',5,5"-HxBDE, 29.7%) were comparable to
that of BDE-47 (35.6%) in the sarnples from 2000 (Figure 4).
Furthermore, BDE-183 (2,2°3,4.4',5".6-HpBDE) was found at
3 mean concentration of 76 pg/g Lw. onlky L the samples
from 2000, This limpilles a change In the domesdc demands
pardewarly onthe highly brominated diphenyl ethers durlng
1970-2000, For example. the contribution of DeBDE to the
1otal domestic PEDE products changed from 67% In 1986 10
100% in 2000 (3, 4).

One of the major issues conceming hwnan exposure o -
BFRs is to vetify the ongoing temporal inereasing of PEDE
concenradons in human tssue, Concentrations th human
milk from Sweden increased from 0.07 ng/g Lw. in 1972 to
4.0ng/glw. in 1997 compared to a decrease In organochiorine
compounds in the same perod (14). Gradual Increases in
PBDE concentrations from 2864 pg/g L.w. 1o 4871 pg/g Lw.
in German blood samples were cbsesved during the péﬁ_nd
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of 1985 to 1998 (15). A smve}" of Canadian human milk in
1992 demonstrated that PRDE concentrations were 2 orders

of magnitude higherthanthose of samples collected in 1981 —

1982 (17). Results with Norwegian archived serum samples
collected From. 1977 to 1999 also indicated that the six PBDES
increased gradually from 0.44 ng/g1w. o 3.3 ng/g Lw. (16).
The concenuadons bn liplds of the coplanar PCEs {sum
of nou-oreho PCEs and mong-ortho PCBs) in Japanese from

the same peod during 1970—2000 showed a decrease of.

8% From 92.9 ng/g Fat in 1970'to 29.8 ng/g fat in 2000. The
levels nEPCOD/Fein the samples2lso decreased 6.5% durbng
19702000 (31). However, PBDE concenxadons In the same
samples meagured in the present study showed a significant
44-fold lncrease (desplte the small sample size). The results
presented here on the temporal wend of PBDE concentrations
berween 1970 and 2000 are comparable to other studies of
human exposure mentioned above. The preliminary results
in present study suggesk the need for further analysis of
archived human adipose samples to provide more detalls

aboutthe tme-depaadentincreases In PBDE cohcenteadons

in the Japanese population, In-addition, selective FBDD/F
congeners were [ound (orthe firsctime ih the general Japanese
populacon, mainly 2,3,7,8-TeBDD and 2,3.7.8-TeBUF. These
congeners (particularly 2,3,7.8-TeBOD) cause typical 2.3,7.8-
TeCDD-like effects, including wasting syndrome, thymus
atrophy, and Bver koxicly in laboratory mammals (3.

Therefore, moniosing these compownds may give more
lo:dco]oglcalmfomahon based ontoxic equivalents (TEQs).
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