H28- - -010
28
TD
(PCDD/PCDFs Co-PCBs) PCBs
0.54 0.19 1.42 pg TEQ/kg bw/day 10
9
4 pg TEQ/kg bw/day 14% 1.42 pg TEQ/kg
bw/day 2.6 36% PCBs
357 ng/person/day 7.1 ng/kg bw/day
TDI 0.14% WHO
TDI TDlI  36%
PCBs NDL-PCBs
NDL-PCBs 329 ng/person/day NDL-PCBs 6
113 ng/person/day
( ) ( )
( )
PCDDs PCDFs Co-PCBs WHO2006

8.00 pg-TEQ/g-fat

26 8.22 pg-TEQ/g-fat 27

PFCs

PFCs

0.16 pg TEQ/kg/day

9.79 pg-TEQ/g-fat

25

0.28 pg

25 7.30 pg-TEQ/g-fat

PFCs
PFCs
PFCs
PFCs

LC-MSMS

TEQ/kg/day 1

TDI




PCB

DXNs

DXNs

DXNs
DXNs
B.
-1.
TD
TD
14
1
2
3
4

DXNs

14

120

23 25

-20



5
6
7
8
9
10
11
12
13
14
19 12 14
10 11
8
3 3
3
10 11
19 12 14
-2.
WHO TEF
PCDDs 7 PCDFs 10 Co-PCBs
12 29
LOD
1-3,5-13 4
PCDDs (pg/9) (p9/9) (pg/L)
2,3,7,8-TCDD 0.01 0.05 0.1
1,2,3,7,8-PeCDD 0.01 0.05 0.1
1,2,3,4,7,8-HxCDD 0.02 0.1 0.2
1,2,3,6,7,8-HxCDD 0.02 0.1 0.2
1,2,3,7,8,9-HxCDD 0.02 0.1 0.2
1,2,3,4,6,7,8-HpCDD  0.02 0.1 0.2
1,2,3,4,6,7,8,9-0CDD 0.05 0.2 0.5
PCDFs
2,3,7,8-TCDF 0.01 0.05 0.1
1,2,3,7,8-PeCDF 0.01 0.05 0.1

2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF

2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,6,7,8,9-0CDF
Co-PCBs
3,3",4,4"-TCB(#77)

3,4,4" ,5-TCB(#81)
3,3",4,4" 5-PeCB(#126)
3,3",4,4",5,5"-HXCB(#169)
2,3,3",4,4"-PeCB(#105)
2,3,4,4" ,5-PeCB(#114)
2,3",4,4" ,5-PeCB(#118)
2",3,4,4" 5-PeCB(#123)
2,3,3",4,4" ,5-HXCB(#156)
2,3,3",4,4" 5" -HXCB(#157)
2,3",4,4",5,5" -HXCB(#167)

2,3,3",4,4",5,5"-HpCB(#189)

-3.

20 2

pg TEQ/kg bw/day
2005

ND=0

-1.TD

PCBs
TD 10

.01
.02
.02

.02
.02
.02

0
0
0
1,2,3,7,8,9-HXCDF 0.
0
0
0
0.05

02

i

0
0
0
0
1
1
1
1
1
1
1
1

TEF

23
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PCBs



-2-2.
GC: 7890B GC System (Agilent Technologies)

MS: Mstation JIMS-700 ( () )
-2-3.
PCBs

MoCBs

10 11 m/z 188.0393 , m/z 190.0364
DiCBs
m/z 222.0003 , m/z 223.9974
TrCBs

-2. PCBs m/z 255.9613 , m/z 257.9587

-2-1. TeCBs
m/z 289.9224 m/z 291.9195

PeCBs
m/z 323.8834 , m/z 325.8805

TPCB-LCS-A500 HxCBs
m/z 359.8415 , m/z 361.8386
HpCBs

TPCB-IS-A-STK m/z 393.8025 , m/z 395.7996

PCBs OcCBs
TPCB-CVS-A m/z 427.7636 m/z 429.7606

NoCBs
209

M-1668A-1-0.01X
M-1668A-3-0.01X

M-1668A-2-0.01X
M-1668A-4-0.01X

m/z 461.7246 ,

m/z 497.6826 ,

m/z 463.7216
DeCB
m/z 499.6797

M-1668A-5-0.01X i MocB
- o m/z 200.0795 , m/z 202.0766
e, DiCBs
( ) m/z 234.0406 , m/z 236.0376
Bc,, TrCBs
( m/z 268.0016 , m/z 269.9986
BC, TeCBs
( m/z 301.9626 , m/z 303.9597
) ( Bcy, PeCBs
m/z 335.9237 , m/z 337.9207
( ) Bc,  HXCBs
(PCB m/z 371.8817 , m/z 373.8788
BCy, HpCBs
m/z 405.8428 , m/z 407.8398
15 mm Bc,  OcCBs
cm 2 m/z 439.8038 , m/z 441.8008
13
0.9g 44% 3.0¢ Ciz  NoCBs
m/z 473.7648 m/z 475.7619
099 29 o DeCB
m/z 509.7229 m/z 511.7199
15 mm 30 cm 20 ¢
24 15¢g 40 pL 1
2 g mol/L 100 mL
GC () 16
HT8-PCB



100 mL 100 mL 10
70 mL 2
2%
100 mL
10mL 2
2 mL
100 mL
50 mL
2 mL
100 mL 20% v/v
100 mL
100 uL GC/MS
-2-4. GC/MS
HT8-PCB () ) 0.25
mmx 60 m
280
2.0 uL
100 (1 )-20 / -180 -2
/ -260 -5 / - 300 (22 )
( :1.0m/ )
MS 300
300
El
38 eV
600 pA
10.0 kv
10,000
-2-5.

6 3
18
RRF
RRFss
RRF
RRF RRFss 15%
-2-6.
5
GC/MS S/N=3
LOD S/N=10
LOQ
PCBs
PCBs
S/N LOD LOQ
5
3 LOD 10 LOQ
S/N
LOD LOQ
-2-7.
3
RRF RRFss
RRF
RRFss + 15%
RRF RRFss
PCBs
PCBs

PCBs 209



PCBs
-2-8.
PCBs

PCBs
PCBs 209

NDL-PCBs
PCBs

Co-PCBs 12
Co-PCBs
PCB 105 NDL-PCBs
PCB 127 GC

PCB 127

PCB 105
6PCBs PCB 28, 52, 101, 138, 153, 180
PCB52 PCB69 GC
PCB

69
PCB 52

-2-9 PCBs
TD
PCBs
TD LOD
ND=0 25
GC/MS PCBs
LOD
LOD
PCBs
25
ND LOD
1/2 PCBs
ND=0 PCBs
%

-1.TD

TD MB

D
10
D 2016 5 10
23 25 3
1
D
14
1 2
3 4 5
6 7 8
9 10
1 12 13
14
D
-2.
(=) (Al)
(Cn) (Co) (Ni)
(total As) (Se) (Mo)
(Cd) (Sn) (Sb)
(Ba)  (Pb) V)
(LOD)

(LOQ)

14



-3.

TD

2013 2016

TD

-1-2.
Dechlorane(
Dec 602(13C-

Cambridge Isotope
WEellington Laboratories
Dec604

Dec603

2016
MB

13C- )

CP DP
Dec 602

Santa Druz

(2

13C12-2,2 344 55
-heptabromodi phenyl ether(13C-PBDE180)

-1-3.
PCB
Waters Sep-pak Vac RC
(500 mg)
Supelco Supelclean Sulfoxide(3 g)
0.991 1.397 mm
-2.

(HRGC/HRMS)

(ASE)
ASE-350

100

10

HRGC/HRMS GC Agilent A 7890
Waters AutoSpec Premier

Thermofisher Scientific

MS
3

SIM

1500psi

(13C10-Dechlorane  13C10-Dec 602
13C10-anti-DP  13C10-syn-DP

250 pg

21)

50 %

(13C-PBDE180 500pg )

50 uL
1 uL
TD

HRGC/HRMS
59

)



V.
V-1
PFCs
PubMed Scopus
PFCs dietary intake
food 2011 3
2017 1
V-2 PFCs LC-MSMS
PFCs 1
18 2 17
12 3 12
3 Perfluorooctanesulfonamide:

PFOSA Sodium dodecafluoro-3H-4
8-dioxanonanoate: NaDONA  6:2 chlorinated
polyfluorinated ether sulfonate : F-53B

LC Waters Acquity H
Class/PDAeA MS Waters Xevo
TQD 20mM
A/ B
A/B 90/10 2 27
A/B 50/50 42 30/70 45
5/95
GL Inertsil C8-4HP  2.1x 100
mm 3y m 40 0.2
mL/min 5puL
MS

ESI
Capillary voltage: 2.0 kV
Extractor voltage: 3V
RF lensvoltage: 2.5V
Source temperature: 1500C
Desolvation temperature: 4000C
Cone/desolvation gas flows: 50/800 L/hr
M S/daughter scan ranges. mv/z 50 to 1200
Conevoltage: 15-50 V

Coallision energy: 15-50 eV

1
1
19
1
PCDD7
PCDF10 Co-PCB12
2006 WHO
1G
pg-TEQ/g-fat
0
PCDDs 7 +PCDFs 10 + Co-PCBs
12
PCDDs 7 PCDFs 10
Co-PCBs 12
GC/MS 19
27
25
0 12

1998
2008 3 13 )



V.
-1
22
28
227 7 14 381
288 20 3614
12 3 x4
27 1619
2539 32787
278
13
1
6

13

1 6
15 19

3419

-2
10 25
424
384 TEF
WHO2005 ND
0
-3
30
3
30
10
55.1kg 16.0kg
10000
Oracle Crystal Ball (Suite)

-1 PCDD/PCDFs

7 8

TD



PCDD/PCDFs 8.98
2.82 23.75 pg TEQ/person/day
50 kg
kg
0.18 0.06 0.48 pg TEQ/kg bw/day

27 0.18 0.07
0.33 pg TEQ/kg bw/day

PCDD/PCDFs
10
74.1% 11 23.9%
2 98.0%
1-2 Co-PCBs
Co-PCBs 18.24
6.67 47.36 pg TEQ/person/day
0.36 0.13 0.95
pg TEQ/kg bw/day 27
0.46 0.16 1.39 pg TEQ/kg bw/day
Co-PCBs
10 95.9% 11
3.89% 2 99.8%
11 #3
Co-PCBs 11
Co-PCBs
TD Co-PCBs
TD
Co-PCBs
-3
PCDD/PCDFs  Co-PCBs
27.22
9.69 71.11 pg TEQ/person/day
0.54 0.19 142

pg TEQ/kg bw/day
TDI 4 pg TEQ/kg bw/day 14%
TDI  36% 27
0.64 0.23 1.67 pg TEQ/kg

bw/day

10 88.7% 11
10.5% 2 99.2%
Co-PCBs 67% 26
27 70% 72%
7
-4
10
28
0.54 pg TEQ/Kkg bw/day
10
10
1.75 pg TEQ/kg
bw/day
30%
Il PCBs
-1 PCBs
10 10 11
PCBs 10
PCBs 154 499 ng/person/day
327
ng/person/day 11
PCBs 11 45 ng/person/day

29 ng/person/day
10 PCBs
181 1,707 ng/person/day 11
5.7 1,298 ng/person/day
PCBs

PCBs

10
11 1
PCBs
10 TD



4 7
PCBs 85%
KC
KC-400 KC-500 KC-600
4 7 PCBs 10
10
TD
A B F TD
PCBs 1 10
PCBs
KC300 PCBs
PCBs
PCBs 171 532 ng/person/day
357
ng/person/day PCBs
663 ng/person/day
PCBs
PCBs
-2 NDL-PCBs
10 NDL-PCBs 142 464
ng/person/day
302 ng/person/day 11
NDL-PCBs 11 43 ng/person/day
27 ng/person/day
NDL-PCBs 158 496
ng/person/day
329 ng/person/day 10 11
PCBs 357
ng/person/day NDL-PCBs
PCBs 9
NDL-PCBs
6PCBs 10 47 159
ng/person/day
104 ng/person/day 11

11

2 14 ng/person/day

9 ng/person/day
10 11 6PCBs
52 161 ng/person/day
113 ng/person/day
-1
MB 10 TD
TD
( )
(
ave)
(LOD)
1
1/2LOD
ND ND=0
-2
2016 14 TD
( )
10
B:1290

1714 p gman/day Al:1511 3613 p g/man/day
Ni:102 206 py g/man/day Se83 127 p
g/man/day Cd:9.7 23 p g/man/day Sbh:0.35
29 y gman/day Ba367 617 y g/man/day



Pb:3.5 25p g/man/day U:0.41 2.2y g/man/day

total As:143 466 p g/man/day total iIAs 10 21

M g/man/day Sn:0.64 1540pu g/man/day Cr:15
50 p g/man/day Co:6.5 17 py g/man/day

Mo:172 268 y g/man/day Hg:27 13 p
g/man/day
16
ave.
ave.

B:1471p g/man/day Al:2598 u
gman/day Ni:144 p g/man/day Se96.6
g/man/day Cd:18.1 p g/man/day Sh: 1.08
o/man/day Ba462 p g/man/day U: 1.04 p
g/man/day total As:246 g/man/day iAS16.6
o/man/day total Hg:6.54 4 g/man/day Pb:9.88
gman/day Sn:175 p g/man/day Cr:27.6 p
gman/day Co: 9.34 p g/man/day Mo:216 p
g/man/day

10 11 TD

2016
10
2.2 9.0y g/man/day
ave. 5.1 y g/man/day
-3
2013 2015
3 (TDS
n=10 11) TDS
TDS
5
5
2016

12

2013 2015 TDS
20 22
2016 TDS
23 25
( )
TD
TDS
8
2013
ave. 4
ave.

4 B:1422 u g/man/day
Ni:146 p g/man/day Se91 p g/man/day Ba461
M g/man/day Cr:27p g/man/day Co: 8.7 p
g/man/day Mo:213 p g/man/day Cd 18 p
o/man/day

2016

2013 2015



49 40

33 21 1 9
TD
ave. 4 ( 3 )
Total As214 p
o/man/day 1As17 y g/man/day
-4
-5
( ) DI
2013 2015 (
3
2016
)
(TDI) 2016
ave. ( TDI )
ave. TDI
70%
3
2016
2013 2015 TDS
2016 TDS TDI
TDI 40%
TDI 30%
TDI 18%
2016 TDI
3
TDI 10% 2013 4
8 9
6 8 2010 JECFA

13



TDI
2013 4
0.5%
-6
30
2016
ave.
30
1 )
1990
-1,
SN
Dec
602 0.05pg Dec603 0.06pg Dec604 0.8

pg syn-DP 02pg anti-DP 02pg CP

0.03pg Dechlorane 0.03 pg
Dec602
syn-DP anti-DP
0.035pg/g 14 pgy/g 56 pg/g
2014 2015
Dec604 CP
Dec603
Dechlorane DP
2014 syn-DP 5.3 pg/g anti-DP 29
py/g
2015
syn-DP

0.66 pg/g anti-DP 1.9 pg/g

14

DP syn-DP  13pg/g anti-DP 56 pg/g
TD
syn-DP anti-DP
-2. TD
2016 4 TD
( )
TD
Dec602 0.050 39

pg/g Dec603 ND
0.22pg/g CP ND

0.94pg/lg Dec604 ND
0.83pg/g Dechlorane

ND 7.4pdg
2014 2015 2
TD
Dec602 049 79ng/g
Dec603 ND 42pg/g Dec604 ND
046 pg/g CP ND 0.83pg/g
Dechlorane 0.2 7.2pgg 2016
TD Dec602
Dec603
Dec602 Dec603
Dechlorane
Dec604
CP
Dec602 Dechlorane
Dec603 CP  Dec604
4
10 ( ) 11 ( )
-3.
2016 4 TD
ND
ND =0 4



Dec602
0.0035 3.3ng/man/day Dec603 0 0.22
ng/man/day Dec604 O 0.018 ng/man/day CP
0 0.070ng/man/day Dechlorane 0 0.73
ng/man/day

Dec602 Dec603 Dechlorane

10 ( )

Dec602 3.2
ng/man/day Dec603 0.26 ng/man/day Dec604
0.0046 ng/man/day CP  0.060 ng/man/day
Dechlorane  0.48 ng/man/day DP

4.0
ng/man/day

DP

Dec602
Dec604 0.1%
12.0%

80.0% Dec603 6.4%
CP 15% Dechlorane

PFCs
2006
2006

Stahl
n=157
PFCs

n=162

17 PFOS  127ng/g

15

80ng/g

PFOS 100%
PFDA 92.4%
PFUdA 90.4% PFDoA 75.8%
PFCs
Hamilton Ontario, Canada
PFCs 15
PFOS 10 1000ng/g
PFCs
Lake Mohne, Sauerland
PFCs
6 PFOS
150 ng/g
Lake M&hne
PFCs 14
PFHpA PFOA
PFNA PFDA PFHXS PFOS
PFPeA
PFBS
Catalonia
PFCs 18
PFPeA
PFHXDA  PFOcDA
PFOS 41.3%
PFOA PFHpA PFHxS PFDA
PFDS
mainland
PFOS 0.04 0.18ng/g



Riviere
PFCs 16
PFPA
PFHpS PFDS PFBA
PFBS PFHpA PFHxA PFHXS
PFOA PFOS PFDA PFDoOA PFNA
PFOA PFOS PFUdJA PFHpA PFHxA

1999 2005
2010
PFCs 11
2010
PFCs
1999
2010 PFOS
PFHxS
2015 PFCs 29
PFCs
PFCs 7

PFOS 14 25pg/g
PFDA 65 8.2 pg/g

Siena
PFOS PFOA
12%
30.2 ng/g
Maggiore PFOS
46.0 ng/g
PFCs PFOS
97 ng/L
PFCs
PFCs 17

16

PFOS 20.4 ng/g
Picare
PFCs
PFOS 20.4 ng/g
PFCs
PFCs
PFCs
PFOS > PFUdDA > PFNA > PFOA
PFUdDA 250 po/g
170 pg/g
PFOS PFOA
PFCs 14
PFCs
2.9+ 2.2ng/g
PFCs

High North Research Centre for Climate and the
Environment

2010 2011 20
PFCs 8
PFOA 33.8%
41 121 pg/g
PFHXA 3.7 52 polg



23.8% PFOS
11.3% 4.3 50.2pg/g
PFOS PFOA
PFHXA
PFCs
21
FPOS
0.98 2600 ng/kg
> >> /
> > >>
>> / >
PFCs 12 3
> PFCAs PFCAs(C6-C14)
> PFSAs PFSAs(C6-C10) X PFAAS
PFCAs PFSAs 7
2
Zhao
PFCs 10
34) PFCs
80% / 80%
100% / 75% PFCs
0.27 84
ng/g 0.37 8.7ng/g
2
Zhang 13
PFCs 10
PFHxS 84%: <0.10-1.22ng/mL  PFOS

100%: 0.25-29.8 ng/mL PFHxA  39%:
<0.1-2.25 ng/mL PFHpA 23%: <0.1-1.07
ng/mL  PFOA 77%:<0.1-3.49ng/mL  PFNA
73%: <0.1-2.36 ng/mL  PFDA 51%: <0.1-2.48
ng/mL  PFUNDA 74%: <0.1-2.17 ng/mL
PFHXS 1%: <0.1-0.13
ng/g PFOS 62%:<0.1-26.2ng/g PFHXA 3%:
<0.1-0.97ng/g PFHpA 25%: <0.1-0.32ng/g
PFOA 70%: <0.1-1.99 ng/g PFNA 19%:
<0.1-049 ng/g PFDA 22%: <0.1-1.44 ng/g
PFUNDA 57%: <0.1-294ng/g PFDoODA 9%:

<0.1-0.39 ng/g

TDI

Wu n=47
n=45 PFCs 13
PFOS
38% 38%
<0.0014 1.627ng/g

PFOA <0.0014 7.543 ng/g

> PFAAs = PFBS+PFHXS+PFOS+PFDSH
PFHpA+PFOA+PFNA+PFDA+PFUNDA+PFDOA
96.2%
304 ng/g
PFCs
14 PFOS
0.0260 70.7 ng/g He

PFCs 8
> PFCs =
PFBA+PFHXA+PFOA+PFNA+PFDA+PFOS+PFU
nDA+PFDoDA 2.01 43.8ng/g 39)
PFCs

PFCs
6:2 chlorinated polyfluorinated



ether sulfonate F-53B

397 66
16
2 PFAAs
PFBA+PFPeA+PFHXA+PFHpA+PFOA+PFNA+P
FDA+PFUNDA+PFDoDA+PFTrDA+PFTeDA+PF

BS+PFHXS+PFHpS+HPFOSHPFDS

PFCs

2.34ng/g 1.61ng/g 0.85ng/g
0.57 ng/g PFOS
46.5%
PFCs PFUNDA
23.1 80.8%
PFCs

PFCs 16

n=306 PFOA

0.771-23.0ng/mL  PFHXA ND-7.83 ng/mL
PFNA ND-8.65ng/mL PFDA ND-4.89 ng/mL
PFHxS ND-8.53 ng/mL

PFHpA ND-2.45

ng/mL PFOS ND-49.3 ng/mL PFUNdA
ND-4.89 ng/mL
0.016-1.58ng/g
2. PFCs
PFCs 3

European Food Safety Authority (EFSA)

TDI PFOS 150 ng/kg

PFOA 1500 ng/kg /
2012

2006 54,194

3.5% PFOS
0.3% PFOA

PFCs ng/kg /

/

18

TDI 5%

3. PFCs
LC-MSMS
MS
MSMS
GL Inertsil C8-4HP
MRM
-1 1
PCDD7 PCDF10
Co-PCB12 2006
WHO
+ 8.00+
3.48pg-TEQ/g-fat 7.36 351 17.21
-2
Co-PCB12
10 1998
25 2013
27
25 27
28
PCDF10
25 27 3 77
28 PCDD7
28 1.63 25 27
2.03 P=0.046 PCDD Co-PCB12
PCDD

P=0.81 CoPCB P=0.78
P=0.66



PFASs
PFOA 2006
PFOA
2008
EFSA PFOS PFOA  TDI
EFSA
PFASs

EPA

PFASs

H27

EPA

0.28 pg TEQ/kg/day
95 4.88 pg TEQ/kg/day
0.16 pg TEQ/kg/day 95
7.18 pg TEQ/kg/day
95
TDI 4 pg
TEQ/kg/day
D.
.
10 11 3
1.5 4.6
27
1.4 3.7
27
11
10

19



TDI

PCBs 1990
2010
. PCBs 1990
PCBs 1972
PCBs
PCBs
D EFSA
6PCBs
TD NDL-PCBs 50%
6PCBs
PCBs 100% 10
31 38% 11 21  46%
PCBs TDI 5 ug/kg PCBs NDL-PCBs
bw/day 6PCBs 37% 26 48%
PCBs 357 NDL-PCBs
ng/person/day 50 kg PCBs
7.1 ng/kg bw/day PCBs
TDI 0.14% TDI
PCBs
TDI 47
TDI

2003 WHO PCBs
No.55 CICAD Concise International
Chemical Assessment Document

PCBs TDI 0.02 pg /kg
bw/day TDI
PCBs 36%
TDI
TDI
PCBs

20



TD

2016 10 TD

TD

TD

2016

TD

21

Dec603 Dechlorane

DP

Dec602
0.463



ng/man/day 0.0351 ng/man/day 1.0999 EFSA PFOS PFOA
ng/man/day TDI 5%
Dec602 Dec603

TDI
DP
TD PFCs LC-MS/MS
PFCs
15 PFCs 7
3
25
PFCs
PFCs
DP
LC-MSMS
TD
PFCs
1
8.00
FPCs pg-TEQ/g-fat 3
PFOS PFOA 25 2013
F-53B
25 27
PFCs
PCDF 3

22



Toyoda 1977 1998

3 1

Toyoda M, et a. Decreased Daily Intake of
PCDDs, PCDFs and Co-PCBs from Foods in Japan
from 1977 to 1998 J. Food Hyg. Soc. Japan

40:494;1999
1
95
TDI 4 pg TEQ/kg/day
TDI
E.
7 8 TD
0.54 pg TEQ/kg bw/day
TDI  14%
DDT PCBs
TDI

10 TD

357 ng/person/day
7.1 ng/kg bw/day

PCBs

TDI 0.14%
WHO
TDI
TDlI  36% NDL-PCBs
329
ng/person/day
6PCBs 113
ng/person/day
PFCs
PFCs
PFCs
PFCs
PFCs
LC-MSMS 25
PFCs
28 2016
25 27

23



2)

3)

4)

5)

6)

0.28 pg TEQ/kg/day 1 6

0.16 pg TEQ/kg/day
DI

25 27
- , 67, 25-39 (2017)

, J. Hood
Hyg. Soc. Japan in press
Takahashi K., Yasutake D., Hori T., Kogiso T.,
Watanabe T., Investigation of dietary exposure
to Dechlorane Plus and related compoundsin
Kyushu district, Japan. Organoha ogen
Compounds, 78, 1191-1195 (2016).
HiranoY, Itonaga T, Yasudo H, IsojimaT,
MiuraK, HaritaY, Sekiguchi M, Kato M,
Takita J, OkaA.Systemic lupus erythematosus
presenting with mixed-type fulminant
autoimmune hemolytic anemia. Pediatr Int. 58,
527-530 (2016).

Hoshino A, Saitoh M, Miyagawa T, Kubota M,
Takanashi J, Miyamoto A, Tokunaga K, OkaA,
Mizuguchi M. Specific HLA genotypes confer
susceptibility to acute necrotizing
encephal opathy. Genes Immun. 17, 367-369
(2016).

Yamaguchi Y, Torisu H, KiraR1, Ishizaki Y,
Sakai Y, Sanefuji M, Ichiyama T, OkaA, Kishi
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