23 3 11

3 15
40%
10%
DDT POPs(Persistent organic
compounds )
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EU
EFSA 2013 1 3
EU
3
2013 12 EFSA
2
307ug/  /
206pg/ / 265ug/
/ 713ug/ /
4

24

24

24

Spu g/ /

24

373

373

2u g/ /

BMI

24



24
48

24

LC-MS/MS

24

2u g
12

24
24

373

2009 2014

E25 E2166

168

96

2u g

5.18% 6.40

24

5U g

24

126+ 1.12  1.58+ 3.37
2.93+ 124y g



3.29 pg/day
1.14 ng/day
0.51 pg/day
0.07 pg/day

3.66 pg/day
1.94 pg/day 0.86

pg/day
0.53 pg/day

64.5ug
10%
1%

0.54

0.49
0.49



HBCDs, 2,4,6-TBP, TBBP-A

POPs

PBDEs
brominated flame
retardants :BFR

BFR
PBDE

2004

HBCDs
A TBBP-A

PBDEs

HBCDs
TBBP-A
HBCD TBBP-A 2,4,6-TBP
6
64
2008 2010
SmL 3

BC,-labelled HBCD

B3C|,-labelled TBBP-A

2,4,6-TBP
/

]3C6-1abelled

(1:1, v/v)
GPC

d18-B-HBCD

64
0.8~2.9 12
HBCD
B-HBCDs
100% 91%
a-HBCD
HBCD
83% (24-100%)
B-HBCD y-HBCD
9.6% (0.08-51%) 7.0% (0.12-75%)
HBCD
2.2ng/g lipid
BFR
90%

a-HBCDs v-HBCDs

64%

2.2ng/g lipid

2,46-TBP TBBP-A
97%
0.9 2.9ng/g lipid

HBCDs a-HBCD



B-HBCD BFR

a-HBCD (r =044
2008-2010 p<0.01) vy-HBCD
(r = 0.278
HBCD p<0.01) vy-HBCD
HBCDs

TBBP-A y-HBCD
(0.25-0.86ng/g lipid)

(p>0.05)
(1.0-3.8ng/g lipid) 2008 2010
HBCDs TBBP-A
HBCDs
HBCDs
HBCDs (0.85-39 ng/g lipid) HBCDs a-HBCD
B-HBCD
HBCDs BFR v-HBCD
TBBP-A PBDEs
TBBP-A o-HBCD BFR
PBDEs
TBBP-A BFR
TBBP-A ( , 2.9 ng/g lipid)
(
0.4 ng/g lipid)
3
TBBP-A (>100 ng/g lipid)
3.
2,4,6-TBP N
130 pg/g lipid
0.077-26 pg/g wet
POC
2,4,6-TBP TBBP-A
(r=0.286 p<0.05) 2,4,6-tribromophenol (TBP)
2 BFR pentachlorophenol (PCP)
tetrabromobisphenol A (TBBP-A)
HBCD B-HBCD o hydroxy-tetrabromodiphenyl ether
y-HBCD (OH-BDE)



(5-chloro-2-
(2,4-dichlorophenoxy) phenol; TCS)

TCS
OH-BDE
TCS

TCS

TCS
TCS

TCS
TCS
TCS
TCS
POPs

2007

24 48 19
35 2009
24 69 19
52
E25)
TCS PFB
TCS
3.08 ng/mL.  0.97
7.7 ng/mL 1.07 ng/mL 0.4
3.5 ng/mL TCS
p<0.001
POPs
POPs trans-NC dicofol
PCB153
HCB pB-HCH a-endosulfan
<LOQ 0.66 ng/mL
TCS POPs
TCS
TCS
TCS
POPs
TCS POPs
TCS HCH trans-NC
PCB153
(p<0.05)



1)

Hong Kong

0.1
TCS

ng/mL

NOAEL

TCS

2)

TCS
TCS
TCS

TCS
TCS

TCS
0.15 10 ng/mL
9.2 ng/mL (total TCS)

0.52 ng/mL

4.1 13
TCS

TCS

1.1 ng/mL
TCS

50mg/kg/day

1/20

TCS
TCS
3 ng/mL

TCS POPs

TCS POPs
TCS hydroxy-BDE

TCS

4.
PFCAs
(PFCAS)
8 PFOA (C8)
PFCAs
2000
PFCAs
PFCAs
PFCAs
PFCAs
1980 2010
PFCAs
1981 1992
2004 2011
1979 1993  2003-2004



2011 12-26
1981 1997 2003
2011
1983 1993  2004-2005 2011
15-30
1 PFCAs

C8 C9 Ci10 Ci1 C12 Ci13 Ci4

72+ 11% 73+
15% 79+ 7% 83+ 5% 91+ 11%
89+ 12% 104+ 20%
PFCAs
C8 Cl4
2010 (2011  122ng/day)
2000
(2003-2004 79ng/day) 1990
(1993  67ng/day) 1980
(2979 21ng/day)
C11 1980
2000
2010 Cc8
C8 1980
C13 1990 C8
2000 2010
C9
1980 1990
2000
2010
PFCAs
(C8 Cl14
) 2010 (2011 89ng/day)
1990 (21992
70ng/day) 2000 (2004
45ng/day) 1980 (1981
37ng/day)
Ci11

Cl1l1 1980
1990
2000 2010
C8 C13
2 PFCAs

C8 C9 Ci10 C11 C12 Ci13 Ci4

87+ 12% 94+ 8%
87+ 6% 95+ 7% 96+ 5% 99+ 6%
106+ 7%

PFCAs
)
15.2ng/ml)
(2004-2005
(1993
1980

(C8
2010

Cl4
(2011
2000
10.2ng/ml) 1990
60.4ng/ml)
(1979  29.1ng/ml)
Cc8
C9 (1993
PFCAs

)
C8

PFCAs
)
0.4ng/ml)
13
5.2ng/ml)
69.9ng/ml)
67.6ng/day)

(C8
1980

C14
(1981
1990
(1992
(2003
(2007

2000
2010

C8
Cl1 C8
2004
2011



PFCAs

PFCAs
1482ng/day ( PFOA
100ng/day (2011
) 2014
PFCAs
(TDI)
PFOA
(EFSA) 1500ng/kg- /day
50kg
PFOA TDI
0.1%
PFCAs
3M 2002 C8 PFOA
C8
25%
C8
C8
2003-2004
2011
2004
2011 C8
C8 Cl4
PFCAs
PFCAs 2004
50kg 1-
PFCAs (C8 Cl4
)
2010 6.2ng/ml 2000
2.9ng/ml 1990 1.8ng/ml
1980 0.5ng/ml
2010 2.1ng/ml 2000
0.7ng/ml 1990 1.3ng/ml
1980 0.4ng/ml
Cs8 1981

-10 -

Cc8 3 9
5
3M
2002
PFOS 60% PFOA
25%
PFOA(CS8) PFCA
C9-C13
PFCAs
PFCAs
n-3
2013 131
C8 C9 Ci10 c1
C8
PFCAs PFCAs 50%
C9 Cl1 cC13
C10 C12
PFCAs



C8 C9 C10 Cc1

C12
E25 POPs
/ (EPA/AA)
C8 C9 Cl10 C11 cC12
EPA/AA
EPA/AA C8
C9 Cl1 cC12 L
PFCAs PFCAs 2000
PFCAs
PFCAs
EPA/AA
6
1990 2010
POPs
2003 2007 2010
2011
2014 5 15

23

S11 -

1990

102

120

55
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294

120 2007 2010
102
1990 2010
55 2011
3 1
2003
2014

294

55
102 120

1.

(1) Fujii, Y.; Sakurada, T.; Harada,
K. H.; Koizumi, A.; Kimura, O.;
Endo, T, Haraguchi, K.

-12 -



Long-chain perfluoroalkyl
carboxylic acids in Pacific cods
from coastal areas in northern
Japan: A major source of human
dietary exposure. Environ Pollut
2015, 199, 35-41.

(2) Zhao, C.; Fujii, Y.; Yan, J.;
Harada, K. H.; Koizumi, A.
Pentafluorobenzyl esterification of
haloacetic acids in tap water for
simple and sensitive analysis by
gas chromatography/mass
spectrometry with negative
chemical ionization. Chemosphere
2015, 119C, 711-718.

(3) Fujii, Y.; Niisoe, T.; Harada, K.
H.;, Uemoto, S.; Ogura, Y,
Takenaka, K.; Koizumi, A.
Toxicokinetics of perfluoroalkyl
carboxylates with different carbon
chain lengths in mice and humans.
J Occup Health 2015, 57, 1-12.

(4) Yan, J.; Inoue, K.; Asakawa, A;
Harada, K. H.; Watanabe, T.;
Hachiya, N.; Koizumi, A.
Methylmercury monitoring study
in Karakuwacho peninsula area in
Japan. Bull Environ Contam
Toxicol 2014, 93, 36-41.

(5) Matsubara, F.; Sagara, Y.; Kato,

Y.. Harada, K.; Koizumi, A.;
Haraguchi, K. Detection of
antibodies to human T-cell

leukemia virus types 1 and 2 in
breast milk from East asian

women. Biol Pharm Bull 2014, 37,
311-314.

(6) Harada, K. H.; Niisoe, T,
Imanaka, M.; Takahashi, T.;
Amako, K.; Fujii, Y.; Kanameishi,
M.; Ohse, K.; Nakai, Y.
Nishikawa, T.; Saito, Y.
Sakamoto, H.; Ueyama, K.; Hisaki,
K., Ohara, E.; Inoue, T.;
Yamamoto, K.; Matsuoka, Y.;

(

(

Ohata, H.; Toshima, K.; Okada,
A.; Sato, H.; Kuwamori, T.; Tani,
H.; Suzuki, R.; Kashikura, M.;
Nezu, M.; Miyachi, Y.; Arai, F.;
Kuwamori, M.; Harada, S,
Ohmori, A.; Ishikawa, H.; Koizumi,
A. Radiation dose rates now and
in the future for residents
neighboring restricted areas of the
Fukushima Daiichi Nuclear
Power Plant. Proc Natl Acad Sci U
S A 2014, 111, E914-923.

(7) Fujii, Y.; Nishimura, E.; Kato, Y.;
Harada, K. H.; Koizumi, A,
Haraguchi, K. Dietary exposure to
phenolic and methoxylated
organohalogen contaminants in
relation to their concentrations in
breast milk and serum in Japan.
Environ Int 2014, 63, 19-25.

(8) Fuijii, Y.; Harada, K. H.; Hitomi,
T.; Kobayashi, H.; Koizumi, A,
Haraguchi, K. Temporal trend and
age-dependent serum
concentration of phenolic
organohalogen contaminants in
Japanese men during 1989-2010.
Environ Pollut 2014, 185, 228-233.

)

. 23
, 2014 5 14-16

)

n-3

-13 -



.23
, 2014 5
14-16

(

84 2014

5 25-27

GC-NCI-MS . 84

(

2014 5 25-27

(PFCAS)
1980-2010 . 84
2014 5 25-27

2
61
2014 9 20-22

61
2014 9 20-22

( 2

(

(

(

- 14 -

61

2014 9 20-22
) Toyomi Kuwamori, Yoko Miyaiji,
Masanori Kuwamori, Kouji
Harada, Akio Koizumi.
Investigating The Effect Of Food
Preparation On Reducing
Radioactive Cesium-137
Concentrations Of Foods In
Fukushima. The 6th Asian
Congress of Dietetics. 2014
8 21-24 |, Taipei.

)

. 2014 10 31-11 1

)

. 85
2015 3
26-28
)
20 . 85
2015 3
26-28
)
Senevirathna Lalantha
85 2015

3 26-28



-15-



