23 3 11

3 15
40%
10%
DDT POPs(Persistent organic
compounds )
25




TCS
3
POPs
POC
2,4,6-tribromophenol
(TBP), pentachlorophenol (PCP),
tetrabromobisphenol A (TBBPA) 24
hydroxy-tetrabromodiphenyl
ether (OH-BDE) (30 )
100g
OH-BDE
(5-chloro-2-(2,4-dichlorophenoxy)
phenol; TCS) 2010
30 38 10
32 2009
TCS 25 30 10 28
TCS 2010
21 37 10 32
(E25)
TCS
1)
TCS (2)
(GPC) (3) KOH+EtOH/
TCS - (
) (4)
TCS GC-MS
TCS



49 ng/g lipid
47 ng/g lipid 77 nglg
lipid 217
ng/g lipid TBP
19
25 ng/g lipid
4 ng/g lipid
TBBPA 10
2 3
3
15 ng/g lipid OH-BDE
2-OH-BDE68

POCs
TCS TBP PCP
TCS
1.5 ug/day
2009

1990

3.4 ug/day
TCS

ng/day

2.5 3.7

TBP

PCP
OH-PBDE
2-OH-BDE68 30 13

6-OH-
BDE47 5
7.4 pg/day

TCS

TCS
nd( )
300 ng/g lipid

0 2100 ng/g lipid
TCS

1.3 ng/g
milk

3 % 43 ng/g lipid

1 800
g/day
TCS
2.3 ng/g milk
TCS
4.8 ng/day
TCS NOAEL

77 nglg
lipid
1.8 pg/day

50 mg/kg/day
4
TCS

TCS 2009

TCS

TBP TCS
2009
TBP
TBP
39 ug/kg dry wet
TBP

TBP

TBBPA 30 5



1080 ng/day
TBBPA
(45 26)

2 nglg
wet TBBPA
TBBPA
1280 ng/day
TBBPA
TBBPA 4.5 ng/g lipid
TBBPA
(EDD)
(COT)
TBBPA

ADI 1 mg/kgbw/day
TBBPA EDI/ADI

OH-PBDE
6-OH-BDE47
6-OH-BDE47

2-OH-BDE68

2-OH-BDEG68

PBDE

POC

POC

MeO

PFCAs

(PFCAs)
CF3 (CF2)n-:
/Rf
Rf
8 PFOA (C8)
PFCAs
2000
1982
PFCAs
PFCAs ( 9,
11) 1990
PFCAs
PFCAs
PFCAs
( 23
(
) PFCAs
) 2000
PFCAs
2004



2003-2004 16-18
2003
2004-2005 30

1g 0.1mL

13C C8, C9, C10, C11,
C12 t-
(MTBE) 1mL 0.5M
(TBA) 0.3mL
0.5M 0.6mL
24

MTBE 1mL 24

1ng 11H-PFUnDA

24

PFCAs
(C8 C14 )
2003-2004 79 ng/day
PFCAs (C8
C14 ) 2004
45 ng/day
C11

PFCAs
(C8 Cl4 )
2004-2005  10.2 ng/mL
C8
C9 C8
PFCAs
PFCAs (C8
C14 ) 2003

5.9 ng/mL

C8
C11
PFCAs
Total
PFCAs 407.6 ng/day (
PFOA 72.1 ng/day) (
) 2014
PFCAs
(TDI)
PFOA
(EFSA) 1500 ng/kg-
/day 50
kg PFOA
TDI 0.1%
C8
1_
PFCAs
(C8 Cl14 )
2.9 ng/
mL 0.7 ng/mL
C8
Cc8 3 9
PFCAs
3.




(E25)

GC-ECNI-MS

24
100

23

GC-ECNI-MS

5mL

2:1:3 wvol / vol
/ / 9mL
13 PCB
Dechlorane plus 500pg

SmL

10mL

10mL 8g
Florisil PR
20mL
10% /
40mL

ImL
0.1mL 13C12
CB-111 GC/MS

21
PCB (11 cogeners) 15.2-
242 ng/g lipid mean 76.2 pg/g lipid

PCB
2005
2012
B-HCH HCHs 80%
2012 B-HCH

0.24-58.86 ng/g lipid mean 10.7



ng/g lipid 2008

2009

2.78-58.93
ng/g lipid mean 11.58 ng/g lipid

2007
10 ng/g lipid
20 ng/g lipid 2012

2009

0.05-3.45 ng/g lipid mean 0.55 ng/g
lipd

2012
0.04-3.19 ng/g lipid mean 0.46 ng/g
lipid 0.05-0.70 ng/g
lipid

39.76 ng/g lipid
trans-chlordane cis-
chlordane trans-nonachlor
heptachlor
oxy-chlordane
heptachlor
heptachlor epoxide
trans-nonachlor

oxy-chlordane

2007 2009

30-40 ng/g lipid

2012

2012
0.20-6.32 ng/g lipid mean 1.31 ng/g
lipid 0.39-350

ng/g lipid mean 9.50 ng/g lipid
1
P26 P50
2008 2009
DDTs p,p-DDE
DDT
3.28-670 ng/g lipid mean 73.49 ng/g
lipd 2007 2009
DDT 107-257 nglg
lipid 2012

Dechlorane
Dec602, 603,
605 1 ng/mLL Dec 604
20 ng/mL

POPs

POPs

Dechlorane



PFOS
[PFOA,8 C8

PFOA
PFCAs

C4 Cé6
PFCAs PFOA
PFOA
PFNA C9
PFDA C10
PFCAs

PFOA
PFCAs

C6-C14 PFCAs

PFCA
IAY 24

PFCAs

CSF

30g PFCA
v
PFCAs /]
5 4 1 v
Milli -Q
PFCAs v 0.31 pmol/kg
0.1mL/kg
3.13
umol /kg 0.1mL/kg
9 9
18 PFCA
v 0
1 3 6 12 24
0.5 24
370g
56mL/kg
65mlL/kg
2.3 %
MedKyo011067
CSF
24
5mL
CSF



10mL 24
10mL

(E25)

24
PFCAs PFCA

PFCA

PFCA

v
Cé6 0.5

C7

C8-14

PFCAs
PFCAs C7-C14
PFCA

C7
c8 (€9 C11 C1i2

C13 C14

AUC C8
24
PFCAs
Cé6 C14 PFCAs

76 %
58% C6 C7 PFCAs

24
C8 6 7%
<1%

61 79 %
1.3 14 %
C9 C14 PFCAs
C8
C9 C14 PFCA
C8

64 80 % 46 55 %
Cé6

C7 C14

AUC C8

AUC 7
13 PFCAs 1 C14 1

Ce C7 Ci12
C14 PFCAs
C8 11 PFCAs
1Y

C6 C7 PFCAs
C8 14 PFCAs

PFCAs
v C8

13.1 mL/d/kg 9.8
mL/d/kg C7



336.7 mL/d/kg
216.3 mL/d/kg C7
C7

C9
C7 347.4
265.7 mL/d/kg  C10
2.2 mL/d/kg

mL/d/kg
2.8 mL/d/kg

1\Y
PFCAs
C8
9.2 mL/d/kg 6.6 mL/d/kg
C7 248.8 mL/d/ kg 166.7
mL/d/kg C7

C7
C9
C7
292.5 mlL/d/kg
mL/d/kg  C10
3.9 mL/d/kg

190.2

2.2 mL/d/kg
v

PFCAs
PFCAs C13 C14

24

PFCAs
PFCAs
v

PFCAs
94 %
104 %
PFCA
2_
3.13
umol PFOA 1.3 mg /kg

20

mg/kg
40mg/kg
PFOA
20mg/kg
PFOA
8
260 185 pg/mL
300 400
ug/mL 20
mg/kg 7
181 pg/mL
178 ug/mL 17
199 pg/mL 171
ug/mL PFOA
PFOA
2-
C6
PFCAs
2
C9 C9 C14
PFCAs
PFCAs
PFCAs
200mL/
kg 3.8
C8
C8
0.98
PFCAs

-10-



PFCAs

C9
0.062 mL/d/kg
50 100
PFCAs
C8
C9 C10 C11-C14
PFCAs
CSF
PFCA 100
PFCA 1.3pg/ mL
70pg/mL
0.38pg/mL
37pg/mL
PFCAs
CSF PFCAs
Ci1 Ci12 C13
PFCAs
C6 C7
PFCAs
C8
PFCAs
PFCAs
C10
C14 PFCAs
PFCAs

C9

Ce6

3M

-11-

C1l1 PFCAs

C6 C7 PFCAs
PFCAs

PFCAs

PFCAs

PFCAs

C7 PFCAs

C7 PFCAs

PFCAs >C8

PFCAs
PFCAs

PFCA >C7

PFCAs

PFCA
C8 (PFOA)

3.8
C8(PFOA)



15 20

<1 15
20 35
PFCAs
C7 C8
500
300
10
2
5
3
POPs 1
2003
102
1990 2010
30
2008 30
150 1990 2008
25
130
2 25
201
5
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perfluorooctanoic acid, PFOA

30 2008
30 150 1990 1940
2008
102 1990 2010
2013
PFOA PFCAs
8 14
PFCAs 1992 2000
77
PFCAs
9 8 11
PFCAs
15 13 9
8 PFCAs
PFCAs
9
6 PFCAs

perfluorinated calboxilic acids,
PFCAs 8
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200

7 7 3
14 PFCAs PFHxA PFOA PFCAs
PFNA PFDA PFUnA PFDoA
PFTrA PFTeA
PFCAs
2012
2013 5 8 44
PFOA
PFCAs
500mL
1% 45.4 ng/L
50mL
PFCAs
GC/NCI/MS
PFCAs
2000
2004 5 3
PFCAs

PFCAs

-14 -

PFOA



PFOA 40%

PFHpA PFNA 20%

PFOA

PFOA

PFNA PFDA PFUnA

PFOA
5
PFNA
PFOA
PFCAs
PFCAs
237 gl/day
PFOA PFHpA PFNA
56% 24% 11%
PFCAs 77.4
64.2 g/day
PFOA 38.6
20.1 g/day
PFCAs 2

1 0.494
2 0.456
p  0.007
PFHpA PFOA) 1
PFDA PFUnDA 2
PFNA

PFOA PFNA PFDA 8-10
PFUnA 11

PFCAs

PFCAs
PFOA
133 g/day

49 kg

PFCAs

PFOA

PFCAs

PFCAs
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2.13 77.4 g/day

PFCAs

PFCAs

PFCAs
polyfluoroalkyl
phosphate esters (PAPs)

PAPs PFCAs
PFHpA

1.

(1) Fujii Y, Harada KH, 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;185C:228-33.

(2) Fujii Y, Harada KH, Koizumi A.
Occurrence of  perfluorinated
carboxylic acids (PFCAs) in
personal care products and
compounding agents.
Chemosphere 2013;93:538-44.

(3) Fujii Y, Nishimura E, Kato Y,
Harada KH, 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;63C:19-25.

(4) Harada KH, Niisoe T, Imanaka
M, Takahashi T, Amako K, Fuji1 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 1in the future for

-16 -



residents neighboring restricted
areas of the Fukushima Daiichi
Nuclear Power Plant. Proc Natl
Acad Sci U SA 2014;111:E914-23.

(5) Koizumi A, Niisoe T, Harada KH,
Fujii Y, Adachi A, Hitomi T,
Ishikawa H. 137Cs Trapped by
Biomass within 20 km of the
Fukushima Daiichi Nuclear
Power Plant. Environ Sci Technol
2013;47:9612-8.

(6) Liu W, Yin T, Okuda H, Harada
KH, L1 Y, Xu B, Yang J, Wang H,
Fan X, Koizumi A, Miyata T.
Protein S K196E mutation, a
genetic risk factor for venous
thromboembolism, 1s limited to
Japanese. Thromb Res
2013;132:314-5.

(7) 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;37:311-4.

(8) Nanayakkara S, Senevirathna S,
Abeysekera T, Chandrajith R,
Ratnatunga N, Gunarathne E,
Yan J, Hitomi T, Muso E, Komiya
T, Harada KH, Liu W, Kobayashi
H, Okuda H, Sawatar1i H,
Matsuda F, Yamada R, Watanabe
T, Miyataka H, Himeno S,
Koizumi A. An Integrative Study
of the Genetic, Social and
Environmental Determinants of
Chronic Kidney Disease
Characterized by
Tubulointerstitial Damages in the

North Central Region of Sri Lanka.

J Occup Health 2014;56:28-38.

(9) Yan J, Inoue K, Asakawa A,
Harada KH, Watanabe T, Hachiya
N, Koizumi A. Methylmercury

Monitoring Study in
Karakuwacho Peninsula Area in
Japan. Bull Environ Contam
Toxicol 2014.

(10) Kato Y, Haraguchi K, Onishi M,
Ikushiro S, Endo T, Ohta C, Koga
N, Yamada S, Degawa M.,
3,3',4,4'-Tetrachlorobiphenyl-medi
ated decrease of serum thyroxine
level in C57BL/6 and DBA/2 mice
occurs mainly through enhanced
accumulation of thyroxine in the
liver. Biol Pharm Bull, 37:504-509,
2014.

(11) Kimura O, Ohta C, Koga N,
Haraguchi K, Kato Y, Endo T.
Carrier-mediated uptake of
nobiletin, a citrus
polymethoxyflavonoid, in human
intestinal Caco-2 cells. Food Chem.
154:145-150, 2014.

(12) Kato Y, Onishi M, Haraguchi K,
Ikushiro S, Ohta C, Koga N, Endo
T, Yamada S, Degawa M. A
possible mechanism for
2,3',4,4',5'-pentachlorobiphenyl-m
ediated decrease in serum
thyroxine level in mice. Biol.
Pharm. Bull. 36:1594-1601, 2013.

2.

Akio Koizumi, Kouji Harada,
Yukiko Fujii. Comparing pesticides
in human breast milk from China,
Korea and Japan. In: Handbook of
dietary and nutritional aspects of
human breast milk: Prevention,
treatment and toxicity. edited by:
Sherma Zibadi, Ronald Ross Watson
and Victor R. Preedy, pp. 743-758,
2013, Wageningen Academic
Publishers. ISBN
978-90-8686-209-2

-17 -



(

(

(

(

)

)

)

)

22
2013 7 31

2013 9 12

67
2013 5 24

22

2013 7 31

60

(

(

)

12
)

12

-18-

60
2013 9

60
2013 9



