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2) WMIE R E B FEIZE T D soluble

DA “HEFE ) Tk, T 2,3,4,7,8-
PeCDF & EEDMEL, HEINL CTUWDIE A A3 A5
iz, 2,3,4,7,8-PeCDF JEFEA 10~20 pg/g
lipid OBHFEDLDHIERALLIRNZAEN
TS, WL =B 7523 sy
TR OBE N, EHERRARITRSR B O]
DDA TWNDZ EAHER S 7=,

17. JHE R FE T Dl (et FE B 288 2 B 3
D9 - MAE B E I Z BT DA AZ XL FHD
MR B D N B Z IR B R HHAE
&L DEgE-

CD26/DPP-4 D5t

PARTOREH T, HUE B F 2B THIE M
T A (Treg ffE) LV 3w A g 1L-10
EAMER N EH_EVMEAICHY | IfiLE TL-
35 EITERICEIE CHHI MR L, =
NEDY AT AT Treg MfazEIEMEAL, &
HDVNTHERF T D AN ATHY, BE TIE
Treg MR NEME(LL TODATREMEN $ D, 4
[B], Treg AR CHEIAL CW\AIME CD27 (2
DWW N7z, Z O 5 i
CD27 fE X IMIE £ T 120231154 pg/ml,
fdtE AT 16020+ 5066 pg/ml T 2 BERICH
BRET o T,

16. ARIHIESRF ORI EBFICBITD
2,3,4,7,8-PeCDF D EE D25k CER) &
PRI O ZA{LIZ BT DA

BRANDZ A BT R 2 ICHEH S D
— 5 BERENOFEANCERL T\
D, EDOWEREITEL TND, 2,3,4,7,8-
PeCDF OIREERI, AFERNC, JREDZEE
R & O B L 2 MR LT, F-06
B D LAV LR BE D D sy £ U TRE
i &L, bolb B M OEaET5
TWRITERRITEBIL T, RS DR A
FEm L 7=, WAER AR E ENTBE (W

HIERBE BT DX A4 U FHDORE &
725 NS BRI PR SR AR - Yk & iR
IZBITLE IR HAERE ORI OV TR
ST, MAERA B IIEIR - HEEL T2 59 f3
(142 #EHR) Xt R EL XA FHDO G
TR oMM & A4 i E
BEL | FBEREZEEL T A4 %
VHAZ R AR(AHR )& {512 5(130bp C/T —
ISR MR LTz, © ORE 5, HIERE
FOMALTZ 2R DOR < HARTIE, BIRHA
FE D 0.38 LK TN T DA RSN, Fo,
FHED S5 i e . 7 A4 o B HETE IR S
72T 2,3,4,7,8-PeCDF JEEENE WIS
IO B IR ARSI T 35628
RSz, —F5, BHED AHR #E{RT2%
AR I LR & AR B IR ARIE &
DONZHALRERNIAS N2 -T2, ZH
5O BB E F A I HE B LV H
LT RO WAL, R A HACTIEE R
AFIG DME T T ok AR A B e ) A
CCWDAEEMERH DL ZOFICITRE
(RNBRFBELT-Z A4 O BER R E
NG L TWAZEDRIEBE N,

18. HUERIEMAEE S PCB/X A4 VI
B2 B ROt




1) X AF XV A LD~ ARiFE 5 O %
2 BT D teEd

VAN L U ERREIICE 5T S
eI Lo TRGE W A~ D AE
FOVONERE AR I TUND, THIE B IR IR
OEMMNBRD LD ENL L, B ERTE
TNHELTHERAEEDND, [E X Milak
HBALOEN 2 Elcky, Ry ey
5 4-10 B OMENTHE Y &35 2 b,

2) NV EL ORI KO BECR
R T T AR KIETERIC B A%
EAF X AP A D— D> ThHN Y
ELUEROEELZTy MM RV, BIRAE
PR BT B 2 D AT N FRER AT\, A
1% O F 1L LB IR B 2 IER 7 b
DFNEHEBRFILZ, £7-. FH%AICE
oy T T ARNE DR EBRY IR ZEAIZ DWW T
HLEATARRRE A UTAEARZ
UYL O AR R AR R AZ T
TERZRFT LT, T OfE 8 ABRRMED(RE
B IA BB ERAEL TUOZhs, ASSe C #it
HEIIT A B2 Ao 72Tz, Fi=,
F LB OV THETOTHERE =

(372703~ 7-, FREPERIF RIZICBEL Th,

NV E L TIBARE M 0 B FE B
%y 7T AERBLOBE FEEISIER T
T AENE, ASE CRRHERE LS T AIRE D
R I3 B % 5.2 7enoiz, LL EXp -~y
VELALRIRBNCRHE R R THD AB
FRAEICERL | B OfR R 2 =R L |
LU E DR B 2 5| S Z LIZ FTREM:
DRI,

3) Helicobactoer pylori FRE %D BIEHEIZ
x4 % activation-induced cytidine deaminase
BIOF AL DS

BREOBAEFICB W Clls FiRERSE

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

B O — o T & 5 activation-induced
cytidinedeaminase (AID)ZEIA B 5952 L
MRS TWD, BERAEOTFERFHREREL
Tl Helicobacter pylori DZEITHILHDN, B
AVES BB AEICEE T2 8IEFRIH
BICEWRSNTEY, X AT F L REDER
BANVEDREGHRIBIND, Fox OfEFT
Tl H. pylori BRI %S BEFEAEPLTLE
KT Lo lzZenb, L AR RITLD
DNA 5L D B#E ) RIS AID DFEBL
ZNRBEIEIRIZ IV OIBRL 72 B O U B
B W CGRiiABR A L 7=, BIFE. AID KO
p53 DB L F Y EFE L TRY, 4
BT SRR 3 T Dk TR b & DR
AT 2 L TV T E THD,

NERBLIOY T LTIV TERDERIZD
W

g R R A O BRI S AL AR
AHR B XY NRF2 #ifIhFEndo2 &, &6
\ZZDVERIZE BT DR 0 DR IZE
LY F AT VTR THDLIEER LT, BE
FEIREE SILARF R B M A T, JA< B &
ZRICHOWOGNDES FHIDO—>THY ., 12
MW A% hEOREREEMT 520 %
WD ATRENED VRIS LT,

5)22°34456- L FEE T ==L
(PCB182)D T k. ENLEYBLOERFIY
) — A LA

IRETEFICRBSIWESNTE
PCB182 ORI HOWTTIVh, FAEVRE
FOERMFIZ Y — A(Ms)Z VT,
ZDRER, T, BLEYMBIOEMT Ms
Iy 1 FEEOGHY M-1(3°-0H {£)
PER LT, £ FOIEEORSIL, Tk
(PB miiLE) > >%€/LEvh(PB AILER) >
F/LE Y GRAVEE, MC BiTLER) >EROJIE
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Th-o7e, FriZ, PB AifLEE 7 MF Ms (289,
ot FEIE 7 ==L (PCB187. PCB183.
PCB180) &Eb~3, 10~50 fFE\V &M T
SNz, LA EDORE RS, 2.4,6- =t F{EH#H
XU EATDH CBIS2 1X. FER IS
NE W LRGN o7, Fi- ., B
FLLT PB #EMD CYP2B 4% (T h
CYP2BI1, €/ &k CYP2B18, Bk CYP2B6)
DGRBS,

6) 2.3.7.8-tetrachlorodibenzo-p-dioxin @ 1
B CHE I~ DB L LN OBERFEHT
ZIVETOHFZE T 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD) DEART v~ ~DBEFED
e AN T BRAKIC W CERERALVES B
LT ERVECOEREIE TS, KA
BOREREEO —ImEHIZ AL
DODH, AFEEIL, BHEDFIRA~DEE
N, HAERDOREEEICTE G T25E0HT
7RATREMEICHE B LI e 2 E L 72, £,
BIRIZHNEDRILVEL THD prolactink D
BRI AR ) B VRN T TREST
L7 R R 7 v b~ TCDD BRI,
BIRBORTZ YO prolactin L~V EK L,
BIROKZ Y O FRITE ZIHI L, L
L., TCDD Bg#EEEEZ T prolactin Z 1
T ALIZITER KBTS E L, SHIZ,
TCDD BEFEITIRFELT-, HAERDREESR
FEFREREED A ~D prolactin A IZ
FoTdhE, W LtEEmERLTZ, — 77,
HEBRROKFEZRHE (AHR) RET VR
TliX, LR B RE~DORZE T 2B
niginotz, LLEXY, TCDD 28 AHR %4¢
LCEIREED prolactin L LK T &+,
BRIMHEH OWTIRORBEREELERL TS
EDOFT ot RIS,

7)2.3.7.8-tetrafluorodibenzo-p-dioxin DA

I LA A NI DR HUE
ARFFETIL, AT B D H =728
WORIHAZHETIWMEAEL T, 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) @ 4
ODWRIRF 527 v RIRFICEBRLZ
2.3.,7,8-tetrafluorodibenzo-p-dioxin  (TFDD)
rERL, EOEEFEERORNIHA AT
NIRRT DHEEGUERZRE L, HEZ Y MT
TFDD (1~1000 pg/kg) ZE[AIRE O PEL .,
BhE 1 BEBLW) 7 BEICBWTREZL
b BSREERB LY A AT IVFE
T HEET THD cytochrome P450 (CYP)
1Al OREFRIEEZRE LT, £ OREE.
TCDD (2L~ CRIZFAER, MfRZEE, (K
ERENIMEH 225 NS CYPLAL {&EMEFHED
WIIUIZEALThH . TEDD &5 k->Tide
SBIESN e oT, BT, ML AR
¥k Cdsd T47D fifmizxiL <, TCDD (500
pM) &3£(Z TFDD (100 fM~10 uM) % {3
FALEL7-EZ A, 100 nM 2L E®D TFDD
FH 2L > T TCDD K777z CYPIAl
FEFHE RIS SN, ZNHDFEREMND,
TFDD X7y~ HERR A 512X T
AT RO BMEREZ RSN L,
72BN HERIL LT TCDD (2% L Th
PUERZE S ZENALIIC T,

19. WAEXT R Z B OB {#
BENRREDLLRDOMIES R EBE MM
L. BFFERR DA B X OWREE DO ERER
HEOWIEROBRTEITo72, AT, EE
BT O T Ly M hERHRZE B4 Tl
ATLAERL T,

D. f&im

HIE R 2 S R LV BAED BE ORI AT
ELTZ, TRk 27 FEIEMRZ 2 1L 644
47C.50 L EDNEIED 86.5% % 5. =



LA TV, B RIERTII2TBE
DR B 2L 73.4%I BB, T R TC
T B oo — D F P LR 74.6%&
Bbmnolz, YRk 28 fEEEMIRmZICE
T HIRFHRE TIL. B RIER TIXRAEE Z

IR ADLDINEINSTIN, FDOREE TR

/EEI“O) L3 2L Do T, R AT R
i L (8 SR A5 LI AR IR T — KR 5 /M!F@
%; bbé%@%)w;kﬁ%mko TRk 28 FEE R

R RIRZICB T LR Z Tk, 2=
195 J\Elﬂ 2 N (1.0%) (Z/nfin 85 BEA P 258
DN, BREEREOF®IZLIHM
2,3,4,7,8-PeCDF JRFE|\ZH B 237207,
Rk 28 A R R EMRZIC BT O RE
TV DRBRE LT A BIE., Kk
EB A BEIIHRLNI DT,

BE PR B, R AT o7, Rk 27 4R
FEIZ FERE L7 BT O #ls (B 495 A &%F
BT BRERE ISR T DMK P e s A4
XU UHEBLOPCB FHREIXENZE 24
pg TEQ/g lipid, 214 pg/g lipid TH~-o7-, F/=.
MK+ 2,3,4,7,8-PeCDF & B |3 H BT
10.5 pg/g lipid 72>7=, Wik 27 FEEICFE gL

CRERIREE AL OB RRER T 3 v A OWAR
Rt TRl MR, & E IR OB 75
o, Rk 28 FEEEM B2 IckWnW T, v
:a;:nW’%F"ﬁ?i%ﬁHu\ﬂﬁar%%@‘ﬁh
HEREARIM L =LA O ZREICE
AN Q==& eyl //]\ =R VAYIN NS g Wil
FAZF AR EEOMRBENT AL
Co AR 28 A FEAR i R 2 I B W THUR AR
H EHUEDBMRE PCB L OFEBE A
AELT=EZ A, FiihAnrZ a7 Vo giiRidm
PCB &R BV IR E R C L LA
\CEBEE T Db iL, PCB BRFEDS BUIR i
’&bfa‘lx MRS AR R S AT, JHE B
FITELDBE R O H B, 11RO iR
a2 ECDMMERER R A R A3 57

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

D DL FRRFERERY MRI @ﬁﬂﬂfﬁﬁjua
B AT AR TR LD RE DA R %
PR~ NK a3 :%ﬁ*i%'%uzé IL-12 &,
NK M2 EEAE 32 IFN-yIZ DWW CRRE B E
ClEE N THEILZEZ A IL-12 (XN
[ C, [IEN-yITHEREH CTHEIRE TH-
Too ZIVETOMIEIZ TR BE 2BV T
HlAEE T MAE (Treg M) AEME(EL TS
FREMEN RSN TN D, Treg MR FEELL
TWAIMLYE CD27 12D Ti A& il L7-
M, BEDOHBUE L OMICHER R ZIX 2 )
>77,

HAT X AJADARNENRE, KA~
@Wﬂﬂzﬁ:#ﬁ%ﬂm Wk 27 FEEIZHIELT-
FE B O MK RS TEQ (WHO2005)
1% 64 pg TEQ/g lipid. 2,3,4,7,8-PeCDF “#J
1 BE 1L 94 pg/g lipid 7272, 2,3,4,7,8-
PeCDF D40 | IR0 D28 (b2 e 58 A4
DI AN BE LEERGE LB
S TCHEEL -, B E T m g
2,3,4,7,8-PeCDF JEEEDMESHIEIL TS
N A SN, 2,3,4,7,8-PeCDF j £ 78
10~20 pg/g lipid TH D, ZLDMAEFALL
ANCHAEL —HEE TIIF A4
TR BE I R AR I AR IR EE DI DD T
Wz, E RS KA LT R DR & AR
T, BIRHAEIEN 038 HE T3 5MM
DDAV, FHRO 3 Mg il 2 A4 F8
HEEVREE 72/ T 2,3,4,7,8-PeCDF & JE
MR WA IR A D B IR H A FIE 2
KN L7z, Lol RHED AHR Efn T2 L
KR BLOTR 2 RO B IRHAEEIG LD
BB M XA DD o T,

KBTI, X AT DAL
WEhEE, BMEOHE, it ~DEE 1h
BIDIERZ T o7, TR L Y
ZREKGERICR 5L, KB 5 W 3B+
DIEDENE T NV OIERRZ A TS, T
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v hERAWEERICBWT, XUV E LT
BRI RGO IR CThD ABRRKEICIE
AU, (EEEOREREZERLL ., HIE S
FOL N2 E DR R 25| LT
REMEDS RISV, BEORAERTFICE S
L. (LA RI2 XD DNA H8ELEDRETE,
RIEINTWOLBIEFmERHRIEDO —D,
activation-induced cytidinedeaminase (AID)
R AENRERBFICIVOIRLZEH RO
BRAtEHE W CRRGEABIE LTz, BER TR Sy
FLIZBEVY AHR L OVNRF2 1 Zh 385
& EDIERICEH BT A DIERICE F
DY F LT VTR THAZENHALNIC
7pofe, ZIVETRBIS U NEEZ BT
e 246-=HFBEBMANVEUEHETD
PCB182 [IFFEH ITRSNG W LD
\Z72>7=, TCDD 7% AHR 2L CEIREE:
@ prolactin L ~LAAK T EE, F RGO
WTCIERORBERELFERLR T HEOH =72
N RSN, TCDD @ 4 SO HEE
FE T vFRFRFICEH L TFDD 27>k~
DHEERE ARG LIZEZAH, X AT F Tk
ORaMEMEITIRST | MilaL~1 T TCDD
U THBUER AR LT,

DI, AFEL MIEBF OB AT
BL, X AL NAERICRIETRE-E
RO FEEAT o7, BRI, LW
PERIEDHE FL - AT D721 T,

E. fEREaRiEH
2L,



TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

HAERRD T — & & A\ e Eepe e g

gomE  HA i
W h#
He o
B T
B i

i o] VR PR R BR B AT FE T Fﬁ%
o A R RO R SRR
fi ] VR PR fREBR BT AT S PT
f i VR PR (R BR BT AT FE T
i o] B PR A BRBE AT FEFT

B E R AR

e R HMER

H i E PR AR
1%{%%4% 153

INELEHZ T %2
HRIER CROLFANDEN-T20D

MFRRES 2015 FEI2FEE S 7= HEMR
13644 4 T 5055 LL ERR{RD 86. 5% Tdh - 7=,

EEEEEKT 73.4%CTH - 7=, MEFRT
I, -8 e a—DOFRFTREN 14 6% bmroT,

DR oHE OBIAEEDO 12O M2 H 2

A. BFEEW
HIEFFAED S 40 FLL B2 LT
L0 BE OREFEESWED D, F -,
fEFEA~DOEEBLFL/NNIT D20 BIET
Hilkli L CRZ2AER SN TV D, 2O
P OERNER VEHREZITV . R2%2
DM ZHALNCTHZ LB E LTz,

B. WfFehHH:

2E 11 BEFREYE (B sl TR,
TR ORI, BRI TR R IR LLIIII/Lr
EAR . fE R, FRR, EIREE) 1
WL 2 EHE — B2 (BLTF, EN‘;&:A
DITHOITWD, £, WM KREFRPE, &
R R IR e, Rl R T o P i Be D 3 iRk

IZIRIEAN R SRR E S AL, RERFIR 2 3T
“Cb\éo 2015 FEFE X 7T A% 1 A DR
(A [E A & ONHE AN e THRER2 23 2 i =
i,

IMIERRES Tl 1985 F 1T 1ERR S L7z ft—
DOREPZELEHNTEY ., W NER, K
JER, IRE, SRR OBREBEERNS D, i

SRR B A BB A LD 1 ) 215 TN,

BT —2{bL. HAMIES L,
(fi B~ DFLRE)
ASHIFFE T ] U OR P BR AT FE T A

Mﬁfﬁ!&%ﬁ%éé%ﬂm S r-N %E%
ZITERBINT-HLDOTHA (ZMNE S
27-12 BER 27 # 10 A 1 HAGR),

C. MARRRUEBLE
SZREONRER 1 ITRT, 2015 FFE
1%, 644 & (B 312 4., otk 332 44) 03 %%
7 L (MEA R TCOZZEITE L2V R
TEH 1L 578 4 (81. 8%) (B 261 44, Zcik
266 4 ). REBEHEIL 1174 (18.2%) (B
M 514, ot 66 44) Th ot
FEIRPER A TIE, 60~69 BN —& L < |
WNT 70~T79 1% . 50~59 mDIETH v |
50 LA I 2R 86.5% % b T i,
F2 X OBICNERZ DEEHER R~ T,
HRERIZOWTIE, +, ++Z2FTRA.
fRPT R Cix, IEF., # (OF). —Lk
ZRTRA L L AR ED 5T RAOEES
EHETRERE L CER L, E%ﬁﬁﬁ#ﬂi
EHEER (73.4%) . BIEITE (65.5%) .
DU (63.2%) T. 6 %:uz»%zéazaé
DI ATz, FRFT R T, - 5 - i
T a— (74.6%) . LEEX (36.2%) . MUET
AICEE (24.4%) D@ -T2,
AN ERRZ OEEERZ T, K
JERETRIZ, MZ2EEBEICBW T, A%,
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iR iz aix, +, ++, +++%
FrRA & L, BAamE, SIBEREE. fBE
b, BFILEDOHEB IOV T, WIhumn
DENLIZAT ARFEO LAVE FTRA L L
THEZITo7-, BZ2HEE TiX, 2> Th

SYBERRREOIZ 1T 48. 4%V FF 2. CTHB D . IRV T,

MO TDOEEREN 25.8%THY, 2D 2

TH H DO 2 23 BRI 26 70> o T iR AT LI

HemEOBFITREN R bLE (12.9%),
ZOMOIEE OFFTREIL 1 FIRBETH
>72,

=5 ICIRRRZ 0EFER LT, +.
++. +++EFRAEELTLE FHFTH
AHHRAGEZ DFF % 1% 17. 9% T, i FRFT 7.0
i b AT RLR O E O IR R IR ZE R
23 3. 7%, EOMOIEHRIL 3. 2% T TH -
77

& 6 [T AR ORI 2R, TR

OFEpr /i, A%, GRILEFTRLIL. +.
++. +++EZFAA L L, BRLEA
. BEA, TR ZEA, AR A
SECRE RS 2 BEOREAR, b DRI & T O R R
Ze SR & U CHEEH L7e, Tl 28. 3%
T, OREFTRIE. dTkMESEE K (42.6%) .
MR (28.4%) 2mE< ., FNHLSNOIA
i, 1ERECTH o7, BEILEDOHT
R, RO @FERE (24.9%) 23E< .
FNLAMT, 1EERHCThH o=,

T2 HIERZZ2E OFEERIHES 2K
1R T, HIEMRZZ2H 1L 2013 FEHR
RbH%<, 2015 IR E 4 HBHOXZP
HEEThHoTm,

D. #E#%

2015 FFPE DMEMRZ ZEEEL 644 4
T, WEIFEHOZZEETHY, 50 %
LLEN 86.5% CTho7-., BEERTED
TAZNDENST=DITEFEERE (73. 4%)
ThHolz, MEARTIX, Af-fH- o=
—DOFFTRZE (74.6%) BELENH->T-,

E. WFeRR

1. FCRR
L
2. FRRRK
L

F. SR PEHE DO HIFE - BREIRIR
L
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F1 2015 FERZZZENR

RRERS K it {3 =
Ui n % n % n %
% 644  100.0 312 100.0 332 100.0
0-9m% 2 0.3 1 0.3 1 0.3
10 - 19 % 3 0.5 2 0.6 1 0.3
20 - 29 =% 6 0.9 3 1.0 3 0.9
30 - 39 &% 17 2.6 6 1.9 11 3.3
40 - 49 % 59 9.2 33 10.6 26 7.8
50 - 59 &% 132 20.5 65 20.8 67 20.2
60 - 69 =% 188 29.2 84 26.9 104 31.3
70 - 79 &% 148 23.0 71 22.8 77 23.2
80 - 89 % 81 12.6 41 13.1 40 12.0
90 WLl E 8 1.2 6 1.9 2 0.6
BE 527  100.0 261 100.0 266  100.0
0-9m% - - - - - -
10 - 19 - - - - - -
20 - 29 =% - - - - - -
30 - 39 &% 1 0.2 1 0.4 - -
40 - 49 =% 36 6.8 22 8.4 14 5.3
50 - 59 &% 120 22.8 61 23.4 59 22.2
60 - 69 % 162 30.7 71 27.2 91 34.2
70 - 79 &% 126 23.9 61 23.4 65 24.4
80 - 89 % 75 14.2 40 15.3 35 13.2
90 WLl E 7 1.3 5 1.9 2 0.8
REATE 117 100.0 51  100.0 66  100.0
0-97m% 2 1.7 1 2.0 1 1.5
10 - 19 % 3 2.6 2 3.9 1 1.5
20 - 29 &% 6 5.1 3 5.9 3 45
30 - 39 =% 16 13.7 5 9.8 11 16.7
40 - 49 % 23 19.7 11 21.6 12 18.2
50 - 59 =% 12 10.3 4 7.8 8 12.1
60 - 69 &% 26 22.2 13 25.5 13 19.7
70 - 79 &% 22 18.8 10 19.6 12 18.2
80 - 89 % 6 5.1 1 2.0 5 7.6

90 WLl E 1 0.9 1 2.0 - -
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# 2 2015 FEENERDZ O H RIEREFHR R
BRIER it it it it it it it Bit kit

n % on b oo Y ok o o ' h

2582 6381000 3101000 3281000 5241000 2611000 2631000 1141000 491000 65 1000
B # 170 266 93 300 77 285 129 46 M 212 58 221 41 360 22 449 19 202
468 734 217 700 251 765 395 754 190 728 205 7719 73 640 27 551 46 708
BEEE H 6381000 3101000 3281000 5241000 2611000 2631000 1141000 491000 65 1000
#0263 412 169 545 94 287 216 412 144 552 T2 274 41 M2 25 510 22 338
375 588 141 455 234 713 308 588 117 448 191 726 67 588 24 490 43 662

B i 6371000 3091000 328 1000 5241000 2611000 263 1000 1131000 481000 65 100.0
#0310 487 148 479 162 494 249 475 123 470 126 479 61 540 25 521 36 554
327 513 161 521 166 506 275 525 138 529 137 521 52 460 23 419 29 446

B i 6381000 3101000 328 1000 5241000 2611000 263 1000 1141000 491000 651000
#0316 495 140 452 176 537 251 479 113 433 138 525 65 570 27 551 38 585

B 322 505 170 548 152 463 273 521 148 567 125 475 49 430 20 449 27 M5

B it 6381000 3101000 328 1000 5241000 2611000 263 1000 1141000 491000 651000
411 644 215 694 196 598 332 634 173 663 159 605 79 693 42 87 37 569

B o227 356 95 306 132 402 192 366 88 337 104 395 35 307 1143 28 41

TH it 6381000 3101000 328 1000 5241000 261 1000 263 1000 1141000 ~ 491000 651000
#0302 614 177 571 215 655 318 607 144 552 174 662 74 649 33 613 41 631

B 26 386 133 429 113 345 206 393 117 448 89 338 40 351 16 327 24 369

R it 6371000 3091000 328 1000 5231000 2601000 263 1000 1141000 491000 651000
#0348 546 185 599 163 497 279 533 151 581 128 487 69 605 34 694 35 538
o200 454 124 400 165 503 244 467 109 419 135 513 45 305 15 306 30 462

LONE & 6381000 3101000 3281000 5241000 2611000 2631000 1141000 491000 65 1000
#0235 368 122 394 113 345 182 347 94 360 88 335 53 465 28 511 25 385
403 632 188 606 215 655 342 653 167 640 175 665 61 535 21 429 40 615

BEE i 6381000 3101000 3281000 5241000 2611000 263 1000 1141000 491000 65 1000
#0220 345 125 403 95 290 169 323 96 368 73 278 51 447 29 502 22 338
418 655 185 997 233 710 355 677 165 632 190 722 63 553 20 408 43 662

RREE H 2101000 - - 2101000 1661000 - - 1661000 441000 - - 441000
172 819 - - 172 819 141 849 - - 141 849 31 705 - - 308

E 3181 - - 3181 25 151 - - %151 13 295 - - 13 295

ZOf  E 3021000 1441000 1581000 2421000 1181000 1241000 601000 261000 341000
& 226 748 115 799 111703 190 785 101 856 89 718 36 600 14 53 22 647
7622 900 47297 5 a5 17 144 3% 282 24 400 12 462 12 353
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# 3 2015 FENFHRETZ O MR T 7GR 5

ik 0E FE
BRER gt Ly} it git %t it gt gt

no% o %Y oY o Y oY o Y oy oy

*& it 6271000 3071000 320 1000 5161000 258 1000 258 1000 1111000 491000 62 1000
& 509 812 254 827 255 797 422 818 212 822 210 814 87 784 42 857 45 726

18 188 &3 173 65 203 94 182 46 178 48 186 24 26 7 143 17 214

0E it 6261000 3081000 3181000 5151000 259 1000 256 1000 1111000 491000 62 1000

#0605 966 301 917 304 956 498 967 253 917 245 957 107 964 48 980 59 952
oo 71023 44 11033 6 23 11 43 4 36 1 20 3 48
BRE G 6261000 3071000 3191000 5161000 2561000 258 1000 1101000 491000 61 1000
£ 617 986 301 980 316 994 508 984 253 981 255 988 109 990 48 980 611000
o914 620 309 816 519 312 109 1 o20- -
FE % 6201000 3061000 3141000 5121000 2581000 254 1000 1081000 481000 60 1000
£ 615 992 303 990 312 994 508 992 255 988 283 995 107 994 481000 59 983
E o5 08 310 206 408 312 404 f09- - 17
BE 6181000 3041000 3141000 5101000 2561000 254 1000 1081000 481000 60 1000
# 6181000 3041000 3141000 5101000 256 1000 254 1000 1081000 481000 60 1000
ﬁ - - - - - - - - - - - - - - - - - -
BE G 6251000 3061000 3191000 5151000 2561000 2571000 1101000 481000 62 1000
B 500 044 296 967 204 022 485 042 249 965 236 918 105 955 47 979 58 935
B o35 56 10033 %5 18 0 58 9 35 2 82 5 45 1 21 4 65
DGR B 6271000 3081000 3191000 5161000 2591000 2571000 1111000 491000 62 1000
A #0624 995 307 997 37 994 514 996 2591000 255 992 110 994 48 980 62 1000
E o305 103 208 204- - 208 109 1o20- -
BRITAR & 6231000 3051000 3181000 5131000 2571000 256 1000 1101000 481000 62 1000
i # 470 756 29 M8 252 192 37 54 185 720 200 189 84 64 34 708 50 806
o5 M4 86 282 66 208 126 46 T2 20 5 21 26 286 14 292 12 194
REEZ # 6101000 2091000 3111000 5041000 2541000 250 1000 1061000 451000 61 1000
B 517 848 250 849 263 846 425 843 213 839 212 848 92 868 41 911 5 836
B o903 152 45 151 48 154 79 157 41 161 38 152 14 132 4 89 10 164
BELE & 6041000 2911000 3131000 5001000 2491000 251 1000 1041000 421000 62 1000
£ 460 762 218 749 242 773 370 740 180 723 190 757 90 865 38 905 52 839
Fou4 238 7381 7027 1300260 69 217 61 43 14135 4 95 10 16
DER B 6191000 2981000 3201000 5131000 2561000 2571000 1061000 421000 64 1000
# 305 638 168 564 227 07 36 616 137 535 179 69§ 79 45 3 738 48 750
o204 362 130 436 94 203 197 384 119 465 78 04 21 255 {1 262 16 250
BT 2001000 981000 1111000 1641000 781000 861000 451000 201000 25 1000

- B0 4 0 04 B N1 4280 15 192 2% 302 12267 50 7 280
196 746 78 796 78 703 123 750 63 808 60 698 33 733 15 750 1§ 720

ant




Pk 28 47 REIEL AR 55 84T O AR AR R S Al B

F4 2015 FEERmZE SR

o i iR

HRER it Bt #it it g st it Bt Kt

SEOLEER & 671000 07100 3201000 5141000 2571000 2571000 1131000 501000 63 1000
# 53 838 260 853 26 863 437 850 217 844 20 856 101 894 45 900 56 889
B8 M2 45 M7 4138 T80 40 156 3 M4 12106 5100 7
FEOROIE & 641000 3061000 B 1000 I 1000 2861000 2551000 1131000 501000 63 1000
il B 03 838 N8 810 25 865 422 826 205 B0 27 851 101 894 43 860 5§ G2
o0 162 % 190 43 135 89 174 5t 109 3 M9 12106 7 M0 5 79
POTORER & 061000 3071000 391000 5131000 2571000 2561000 1131000 501000 63 1000
&5 ® N3 516 166 S0 157 492 253 493 133 5B 120 469 0 619 3 660 37 8
FOoN3 44 14 459 162 %08 260 507 124 482 136 81 43 %1 17 M0 26 43
AOTOBRI & 6201000 061000 3141000 5081000 2561000 2521000 1121000 501000 62 1000
R B 40 T2 2 55 29 M9 %66 T20 190 742 176 698 94 839 41 820 53 855
B0 288 75 M5 85 00 142 20 66 258 76 2 18 161 9 180 9 145

UG
Z0EMN it 6291000 308 1000 3201000 5151000 258 1000 2571000 1141000 50 1000 64 1000
B 08 011 256 83 22 910 47 868 217 B4l 230 895 101 886 39 780 62 969
B8 120 8169 29 90 68 132 40 189 1 M08 13 114 1020 2 3
CEREZ % o100 081000 %21 71000 SIS 1000 2881000 2571000 1141000 501000 64 1000
B 507 033 288 935 200 931 482 936 241 934 241 38 105 921 47 M0 5§ 906
o617 0 65 26y 3 64 17 66 1662 979 360 6 W4
Rkl it 6281000 3081000 320 1000 5151000 256 1000 257 1000 1131000 50 1000 63 1000
B 507 035 283 919 304 950 479 930 27 919 240 M2 108 956 46 920 62 984
o465 5 & 1650 % 70 o 81 15 58 5 44 4 80 1 16
ki it 6291000 308 1000 3211000 5151000 256 1000 297 1000 1141000 50 1000 64 1000
#0603 950 300 977 02 G4 49 953 21 973 240 34 112 982 501000 62 969
o6 4 723 195y W4 1w 16 2 18- - 2 31
V37 it 6291000 308 1000 3211000 5151000 256 1000 257 1000 1141000 50 1000 64 1000
B 607 %65 295 958 312 912 404 959 M5 950 240 969 113 991 501000 63 984
B0 142 9 o4 s g 0. - 16
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#5 2015 FEERFHRZERHE T

Al iE FE
IRRURERE & git 7t if 2t 7t if ot 7t

I
BERS % api00 w000 MO MO0 B I00D 251000 21000 131000 501000 69 1000
54 M0 M WS 05 81 4R NG 2T MB W B4 W0 & B
E 1380 892 5169 R M9 S M5 % B2 216 610 15 0
fEmR
BETE 2 w00 w000 0000 BEI000 21000 2571000 G31000 501000 69 1000
& g7 WD WU000 MO %7 4 M 2000 2% 96 131000 501000 69 1000
R L I A 1 2 N 1 Y3 A B A R
BEGBER & o200 51000 71000 591000 851000 2541000 00 S01060 631000
B e s mw wows MW MW w03 6w bl W
R VR Y AR Y U R O VN Y M I
RERERY & @100 051000 MG 1000 501000 2551000 2551000 131000 501000 63 1000
’ 00 %63 M0 61 7 %65 M0 063 M3 GBS M8 W3 M R0 MO0 5 99
RN VIR I YT NV VIR O A ) AU Y A I Y
BRRF-Z % @000 M50000 MTN000 MO0 25000 2541000 131000 501000 69 1000
RABIEL
S 66 04 W W0 N6 %7 5 M2 20 S 259 W6 131000 50100 69 1000
o406 310 103 408 32t - - - - - -

s
=




Pk, 28 47 LI AR 55 81T BOEE AR AT S S Al B

F 6 2015 FEWHMRZERER
— _ By _ A _ S
m it Bt Tt it Bt Tt it Bt Tt
n % n h n h n % n h n h n % n h n h
i 350 1000 179 1000 1711000 285 1000 144 1000 141 1000 65 1000 35 1000 30 1000
& 50 M7 141 788 110 643 206 723 114 792 92 652 45 692 21 T 18 600
99 283 38 212 61 357 19 217 30 208 49 348 20 308 8 229 12400
AR R
BAX f 3501000 1861000 173 1000 294 1000 1511000 143 1000 65 100.0 35 1000 30 1000
® 25 T16 130 699 127 734 210 T8 107 709 104 727 46 708 23 657 23 767
o102 284 5 301 46 266 83 282 44 291 39 213 19 292 12 343 7 233
ERAE B 350 1000 1861000 1731000 294 1000 151 1000 143 1000 65 100.0 35 1000 30 1000
Rk ® 206 574 91 489 115 665 159 54l 68 450 91 636 41 723 23 657 24800
B 153 426 95 511 5 335 135 459 83 550 52 364 18 217 12 343 6 200
BFHL #2350 1000 1861000 173 1000 294 1000 151 1000 143 1000 65 1000 35 1000 30 1000
2% ® 357 994 185 995 172 994 292 993 150 993 142 993 65 100.0 35 1000 30 1000
) 2 06 105 106 2 07 107 107 -l - -l - -l -
BFEE 250 1000 1861000 173 1000 294 1000 1511000 143 1000 65 100.0 35 1000 30 100.0
® 047 967 179 962 168 9701 286 973 146 967 140 979 61 938 33 943 28 933
=R VAR 7 38 5 29 8 27 5 33 32 4 62 2 571 2 67
EFWA #2350 1000 1861000 173 1000 294 1000 1511000 143 1000 65 100.0 35 1000 30 1000
f2 # 35 089 185 995 170 983 292 993 150 993 142 993 63 969 35 1000 28 933
-} 4 11 1 05 31 2 07 107 107 2 31 -l - 2 67
REER® & 3471000 1781000 169 1000 283 1000 144 1000 139 1000 64 100.0 341000 30 1000
® 334 963 172 966 162 959 274 968 130 965 135 9N 60 938 39711 21 900
o133 6 34 14 9 32 5 35 4 29 4 63 129 3100
O % 3481000 178 1000 170 1000 284 1000 144 1000 140 1000 64 1000 341000 30 1000
® 329 045 168 944 161 947 271 954 138 958 133 950 5 906 30 882 28 933
FE 19 55 10 56 9 53 13 48 6 42 7 50 6 94 4 118 2 67
BRLEMR
L B 3621000 187 1000 175 1000 296 1000 152 1000 144 1000 66 100.0 35 1000 311000
® 2 751 141 754 131 749 228 753 117 770 106 736 49 742 24 686 25 806
OO0 249 46 246 44 251 73 247 3 230 38 264 17 258 11 314 6 194
BHE i 621000 1871000 1751000 296 1000 152 1000 144 1000 66 100.0 35 1000 311000
& 0 042 169 904 172 983 277 936 136 895 141 979 64 970 33 943 311000
E U 58 1896 317 19 64 16105 3 2 230 2 51 -l -
AEME 5 3621000 1871000 1751000 296 1000 152 1000 144 1000 66 100.0 35 1000 311000
® 355 081 183 979 172 983 280 976 148 974 141 979 66 1000 35 1000 311000
) 7 19 4 21 31 7 24 4 26 32l -l - -l - -l -
OEEE & 3621000 1871000 1751000 296 1000 152 1000 144 1000 66 1000 35 1000 311000
& 307 1 174 930 163 931 273 922 141 928 132 917 64 970 33 943 311000
5 69 13170 1269 23 18 112 1283 2 30 2 5] - -
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Pap it e
MiiE B M > PCDF S ERRHAE
wrgEssEE FH O R R R EEEREN R PR
wrget 0#E RIF ERE EERRERENTEET  RERERE
b owbdr R IRREREEIZERT  AEE LR AEEERRE
P AL R RO BB AT AR LR HMER
7 K @R EREANZERT AR MRS
e KT ERERRERENZEST AR IR BEDE
IRE BFE OB RRERENZEST AR EEDE
hEE Nz RERREERENIGEET  ERETER EEDED
rep B EERRERENZERT  RHIEINER BRE
i 1EE EiROREEREEOTZERT  RHAEGER  HMOTER
B T EERREERTEZERT  RHEEOER  HMOER
(=1 = R R EEREN IR RHIEINER  FEA
H | @R RS eEEREER AR
e BT mERRERENTEET  SmiERE R HMRES
R ET ERAEEREMEST  eEEREER A
R W  EERRERENZEST  REMEZR BRE
P A i RO BRSO AT BEIEWRR R
W E

MIEZER L OREOEBEEEHER O - O, ME—FM2%2H OF TR 4 1 4%
VUSRMRE R EE OMART X A A F 2 RRE 2 RE Lo, SRR 27 R (2015 ) D
MR 2 A A% VHERERENSRIL, RRESE 116 4 & MIERERE 1044 ThHho7-,
YRk 27 FEEICIME T X A A% VERE ZHIE L2 MEREBE OFH K TEQ

(WHO2005) 1% 64 pg TEQ/g lipid. 2,3,4,7, 8-PeCDF J&BE D% 94 pg/g lipid TH
S 7c, WAL 13~27 #2015 FERNC MK T 7 A 4% 3 U FERME 2 560 L 72 IERR ERE O
FET 941 £ CIIERE BFE 2,289 4 (FRk 28 4F 3 A 31 BHE) DK 41% D MR & A
TR UEBEEAREL, FOMmiET 2,3, 4,7, 8-PeCDF J& O F141% 120 pg/g lipid T
bol-, MPDZRREREOMIET 2,3,4,7,8-PeCDF JEED43Hi 1L 2.8—1,800 pg/g
lipid & JE&PHTH D2, K 57%DHEEITL 50 pg/g lipid Kiii Th o 72, Yk 25~27 4E
WZRIEFRERESE 88 vz =iz LIc)y, FRBEFERESE OIMEF 2, 3,4, 7, 8-PeCDF
TRE OHIEIL 29 pg/g lipid TR ANITEVMETH o 72, Rk 13~27 F (g & A
F N S EE A S HT LT REREE 57 4 D IRt 2, 3, 4, 7, 8-PeCDF & FE o SEHfiE 13 24
pg/g lipid TH VY, —RERLIFIIFE CETH -7=28, 50 pg/g lipid B2 7= 71 4 1%
HCNTRE R ENMTOILT,




A. BIEEEW

THIE I XBEFN 43 £ (1968 4E) 12 Z » 7=
FAFX T LD AARTHE—DO R E
FHETH D, FFAYRE, K 14, 000 A2
WELRITH, 205 HHEF 59 4 (1984
) ETITERMOBERE, BRERES X
OMLIE S FE 9% PCB I DK, PCQ
TP A HVE T 1,860 ASHERE & LT
WIE SNz, EDH%., SHTEIROMEAR I,
W, HERRYE R LA L XF U TH D
ZEDRBL TR | R 16 4 (2004 4)
(I s 2, 3, 4, 7, 8-PeCDF fEANHT 7= 7222 M
HIEITIN 2 BivTz, S BIT, FRK 24 4 (2012
)12 A EZ M EE B (REFE OS5
B M Nb o722 b R 28 4E
(2016 4F) 3 A 31 HBIfEDFEIE B ORI
2,289 & \Z7e o7,

2 EMIEIREMFEEE ClE, HERERE
(ITIRIR L BIARE O 72D, - MER
WEBR L, WEREZEZBESOERHE
XD 7= O [ BE2E THIE—F M2 21T -
TW5b, Fix bYFT TR Lo MERRE
DEA A% VG HTEE VT, IE—
HFR2Zi2E& ON, Ak 13 4 (2001 4)
TR OZZE R OHREE, 14-18 4F
(2002-2006 4E) FED 5 ERITEEOKRZ
B RORALE, 194 (2007 ) FE)
DITRBES & MERERE O 2 HHIE K
£ 3 FELINICHIERE O EWGEERE O
MRH 2 A A% HEREZBE L Tz,
FREEORER/RITMEZELZESDH
EERHIHE L, ERERF ISR L Cidim
R XA A% 2 SRR O RAEHERS D FRAT
EMIEREREF O X A 4 X VHRE Y
i O Z B L7z,

AERE L, Rk 27T FEEWE A2 &%
Z LI RREE L MAEXNG OB ERE DI

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

R XA AT EREZREL, WEDZ
TE ik O HIE G RO MER S ONE RS E B
DIEF & A A% 2 L HEIRFE DFRNT 21T >
Too WIT, WAL 13 NG 2T HFEEETO
15 4ERICHIE L7z 941 4 OMERRESRE O
MiEH 2 A A% HERE A *HIREE (&
LN D 60 kLA B 127 & DO —f% A Rk
16 FFREEICERE) & HER L, MEFRERE O
MARH & A A 2% 2 IR EE DR E R L
7o F7o. Rk 25 NG RIEFIERES
DRRZICSIN LIz, RIEFRERES D
MR 2,3, 4, 7, 8-PeCDF RS 2451 LiF
Mrivz, 612, FRk 13 FEEND 27T F£5E
FTOIFEMICHERZ 232 L2 1574
DRFBEZ IOV TR EESCMLIE 2 A
A% HRIREE ORI A fRAT L T2,

B. &
1. XA FF 2 UESHTE KR ORI
MEF 2 A A HEORER, Ak 13
FREICRASE L IR R E o TiE TIT o 72,
IE—F RR2 SRS T D Wik 2 4
T 5720, fl, R O HEE O
BIESMRICh T > TR O & Hiltx &
AL, Bx2hE T TND, —FH, &
Btod gk, MEOEREMIZE> T, o
Mk RO IR T 2 7o D o HralEl 22
RO EEET 7 0 7 R BR 11, NS
BEL LTy b — Vg 1 oo %
TV, St 7 — 2 OEEMEL R LT-, £
7o\ Rk 19 AR LRI XE N A B TRl — 3R
Bla2ifm L, 7 AT =y 7 2FEh LIEE
PEDFERIZE O TV D,

2. MRS & A A% v o faRm AR
WRK 27 SRR, HIE — A2 E D D
LAGEEE 116 £ & HIERERED 5 A



Pk 28 4 FZIE A 57 AT B i A F S H B

[E] ] DN 2 3 A2 LN E TR O O ER 7 R
HCME T A A AFL VEREOREE
101 4, WEX A AT s ERr ¥
—%Z2 LBECmRT XA 4% 8
FMED 3 4705 MR 2RI Uiz, M
AR N BZERE AR & VTR L
FREL F T 4 CLLF CTHIBERTTE L=, Rk 26
FEREIZHO TR XA A% 2 VR E %
Fhti U 72 HAERRE BE 1L 34 4 T, [REFHE
BEZILI3LTHoT,

Rk 28 EFE (2016 45) FHA (286 44) I
DWTIHEE, o Th o,

3. MEREBFMEHR LA A4 ¥ JHE
& D gt

% 138D 2T HEFE £ TO 15 4ERIT,
MR 2 A A% o CFEREE & fT U 7= hE
FRIE A ORI 2,696 44 TH DA,
=2 LI MERRERENHFET S 712
. EEIL 941 £ ThHoTm, IS MET
A F X2 HRREE A BE U7 ERRE B
B OMIEH # A 4% U HHBRE A E3H LR
WrL7=, BE OFERIIRME S TOFERE
RAWSE LTz, iR &2 A 4% HERE
%, RREBL AT LTz & 2 AEHIECIX
FEAEEN Lo T=DT, 1 ELISY
BrL TV WEEITZF ORE 2 kR
ELTWDIGEITREZICEIE LZRE (K
FORE) &, = DOREBEOMIEH X A A
FUHERBE L LTI LT,

4. MEMZ 22 LT RREE O KT
XA T T IR DT

TR I3 EEND 2TFEEE TO 15 FEMIC
MEMRZ 2% L, MRP XA 45 58
EEAZRAE L RRBERIX 2,134 THD
N, HEEZZ L RKREENGEET DI

. FEEIT BT L Thole, KREBEEEHITD
W T2 EIESCIIE T & A A5 VR
DFFRZ fRfr LT,

(R BRE ~DECFE)

MiEH 2 A A% VEOBEIZ, AAD
RIENESEONTZHEOAREFRE L=, 5
AR DFEFRITEE L IR LR S v
fEROH BN, HALFFETEDL L7
EHITEE LRV, £, AWFFEIE TEM
BRI 2C TS i e MR E LR A S
) [CEOX, BEAZUEKRINEDL
DThDH (ZHEEE 27-12 5L 27 F
10 A 1 HA&ZR),

C. Wrfs - B8

1. XA Axv VS OEEMERER
1—1. 77 7ME

Rk 27 HEFEDOWMIE X A A% U HERE
TIE 16 7y O &EITV, ZDETZ
IRBE T oI, 7T 7 REBRRER LR
HOLA XL EHUNEEE~Y =27 /LD
EE TIRIE & 95 & 2,3,7,8-TCDD,
1,2,3,7,8PeCDD, 1,2, 3,4,6,7, 8HpCDD,
0CDD. 2,3,7,8-TCDF. 1,2,3,7, 8PeCDF .
2,3,4,7,8PeCDF, 3,3, 4, 4-TCB(HT7) 1%~
T ENEETIRED 40%L & 725 T
BY, ohhey hZ L2770 VMERTT

ST,

1—2. 2y ha—/LIEDSHT
Eore v Mkt L CT=a > Fr— Vg
(z2>t&— L)5g(SC1~SC15) Z4#r L 7=,
a2 ha—VIED F A A HEORIE
&1, 1,2,3,7,8PeDD, 1, 2, 3, 7, 8, 9-HxCDD,
1,2,3,4,6,7,8HpCDD, OCDD % T% CV fE A3
FEEREO R Z S, Z DAt oD B {RJE EE oD OV



fEIX LO%FRE & RIFRFER CTh o7, HIE
PEXBIZEHINALTWS 2,3,4,7,8
PeCDF @ CV B & [FIEE T, SFE b MKk &~
A FXT EREOS ST v MEOSH
BEOIXLOXII/NSISMRADIENTE
TWa,

2. Rk 27 FEFEHIE —F R %2 E DMLk
H A T SRR T

F 1IZERK 27 4B O JHE — AR 2 O IhE
WEBE R ORBEEOMIKF XA A%
VHEREOSHER K OVER 16 I
] B C S U 7= — R E RO Mg % A 4%
VUOBRE 2R LT, SR 19 FREELIRE,
JEMZ 228 O 9 LRI E 3 LN
(2 TE R D I NGRIE BB D IR A A
BB E ZHIE L WD, SRR 2T EED
MIEFEE B OIiR & A 4% > 38 HlE
REFEIL 1044 THY 3&%%%k’@%
iz Lic, 2OHT 13 A NRIEFEIC
5Mﬁ%f%otoitxﬁmﬁﬁi1m
4 THIE & BN 39 £ Lz, gk 24 47
12 A Eﬁmmﬁﬁ’ﬂ%§ﬁxﬁﬁﬁm
i, 2L DBERIBEFENBEICRE
nizi=w, ﬁmﬁﬁwﬁﬁiﬁﬁﬂwb\
il ez T HER DML T\
38

HIEFRE RS, RiBEHE QMK ¥ A 4
X USRI DO 2,3, 7, 8-TCDD B2
£ (TEQ) (WHO02005) DT ZN 4 64 |
24 pgTEQ/g lipid TH -7, XfHBEEDO—%
FE 127 & @ Total TEQ (WH02005) i 37 pg
TEQ/g lipid TH V| Fpk 27 FEDZZHR
TEREDMIETZ A A% VHEEE XK
FREIVM L7 EEL, RKEEE ITERWE
Tholz, SEIOBEEEITIL 13 4DFRE
FHERERENEEINTWDEN, FREFE

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

SREHEE D Total TEQ (WHO2005) 1% 25 pg
TEQ/g lipid TH Y . KBEEZ DEFE LA
LV TCThotz, UL, FEFERE
DN 1 £ IXIiEH 2, 3, 4, 7, 8-PeCDF JEEE )
50pg/g lipid LA ETH VY | R DFREFLAE
THLREFFEIND B2,

WIZ, REBEHD Total TEQ (WH02005)
DNHIEIL 24 pg TEQ/g lipid TH Y . %t
FREED —fR(EE 37pg TEQ/g lipid L V&L,
Rk 27 HFICZ2 LT R EE 1LY
2354.9 F T 10D 3 4 Z2E D 155 £ 40
L NMIERELBICE TNV DWW 5 IHEE
2 o TH o7z, WIE 2 ROk
A A% CRRE D FEHAAR DO —iRA &
L TRZR D0, SERET DHERH
%, o, REBEEDHIZ 2,3,4, 7, 8-PeCDF
BRI 50 pg/g lipid B x D%Z2H NN 1
HIFTELTZ,

3. ME—FMEZZ2HE DMK ¥ A 4%

>R EE DA

RS 13D 2T HFEE F TO 15 FEMIC
MR 2 A A% 2 R &b L 72 HE
FRTE B 941 4 DIERL 27T R BUE D I J4F
Hr13 65. 7 % (32-98 mk) T, PNERIZ I M 437
%, TMEB0A A THY . THULFRK 28 4 3
A 31 HBIEO 2 ERE (2,2804) O
41%IZHE T 5,

F 2 ([CIMERE B 941 4 B OVERL 16 4E
FE AR W CFENE L 7= — R E RO MR &
A X UEBEL R L, HERERSE
DIEHH TEQ (WHO02005) 1% 65 pg TEQ/g
lipid, xfBEEE D — i {E RO TEQ (WHO2005)
1% 37 pg TEQ/g lipid TH Y . MIEREH
FHOH TEQ (WH02005) 1Z—MR{ERI VK
1.8 fEmmnole, MEF & A 4 x> ik
EYOREERNCRD &, —BRER &
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FEFOE BE DMK FIRED 2 5L Emnk
& ¥ X . 2,3,4,7,8PeCDF |
1,2,3,4,7, 8HxCDF, 1,2,3,6,7, 8-HxCDF,
3,37,4,47,5,5" -HxCB (#169) D 4 L& T
bolz, ZTON, —RKEREEEKRL TRD
RN EWIME T 2,3, 4, 7, 8-PeCDF J2AE I
MEZEREICERAIN TS, K12
R 2,3, 4,7, 8-PeCDF I D& E /A % 7R
L7, Mg 2,3, 4,7, 8PeCDF ¥ D454
1% 2.7~1,800 pg/g lipid & JE&PHTH D
D3 5T % DFRERBFEIL 50 pg/g lipid A
ThoT,

Rk 24 45 (2012 ) 12 A IZIMIES Mr R UE
B (REZFEDSMEHEM) 23N 7-Z &
2B, ZHVETIT 250 £ DL ERRIEFEIC
EHOMEREF LR ESNTND, 2055
Rk 25 4RFEIT 51 44 ERK 26 4RI 24 4
Rk 27 FEEEIZ 13 A D REFEREBRE N
MEMRZ A2 Lz, £ 3 ITHMERERE
941 4D 5 LRIEFEREBRE 8K L ED
fih oD JHE BT 853 44 M ONEERK 16 4B |2 1 [id]
WO L —REROMEY 4 A 4%
VHIRE AR L, REFERERE 2R
< HIEFRE B3 D)4 TEQ (WH02005) (%
69 pgTEQ/g lipid | FIBEFEREBE L L
VS IREE D — % (E RO TEQ (WHO02005)
IZFNER 32, 37 pgTEQ/g lipid TH -7,
A JE FERRE B & — R ERO YR TEQ
(WH02005) 1XIFIEF CECTH - 72, FIEFR
IERRESE % bR  MIERRERE ., FEFER
ERE B IO RO — & FE RO ik
2,3,4,7,8PeCDF JEEDOEHHEITZNZEN
120, 29 BL T 17 pg/g lipid TH Tz,
F R F B #EE B & o mig F
2,3,4,7,8PeCDF & O SEEITFRERE
BEROEEME L VAR —EAITEWET
bolz, —J7., RBEFBEREBRSE O MKF

2,3,4,7,8PeCDF J&E D434l 3. 1~320 pg
/g lipid TH V., 50 pg/g lipid 2z 5
ZREN 12 BFE L, 2D DK 2136
ROBERETHLBRERESIND LEZD
iz,

4. MIEMTZ 2% LI RBESR O MLk H
B A T T IR DT

TR IS EEND 2T FEE TO 15[
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#1 MWERZZZENTZ A 4% U HEERERE (20154)

(pg/g lipid)
20162 HE R DN
AR (N=104) AR (N=116) (20044 , N=127 )

Congeners Mean SD Min Max Mean SD Min Max Mean SD Min Max
2,3,7,8-TCDD 1.8 1.2 ND 7.0 1.1 0.78 ND 3.5 1.9 0.84 ND 43
1,2,3,7,8-PeCDD 8.5 6.0 ND 34 5.1 3.5 ND 15 9.0 3.4 32 20
1,2,3,4,7,8-HxCDD 33 2.1 ND 10 2.3 2.1 ND 12 3.6 1.9 ND 13
1,2,3,6,7,8-HXxCDD 38 50 ND 320 17 13 ND 94 28 11 7.3 70
1,2,3,7,8,9-HxCDD 4.6 33 ND 17 2.9 2.7 ND 14 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 51 31 8.3 140 34 62 3.6 640 78 55 18 470
OCDD 490 320 97 1500 380 690 37 6200 1200 640 180 7600
Total PCDDs 600 370 122 1800 440 760 54 6900 1300 1000 210 8200
2,3,7,8-TCDF 5.8 12 ND 83 1.5 2.0 ND 19 1.0 0.72 ND 4.5
1,2,3,7,8-PeCDF 1.9 2.0 ND 13 0.79 1.0 ND 8.6 0.67 0.55 ND 4.6
2,3,4,7,8-PeCDF 94 170 ND 1200 13 9 22 47 17 7.7 6.0 36
1,2,3,4,7,8-HXCDF 27 78 ND 530 32 2.1 ND 9.5 5.0 2.7 ND 20
1,2,3,6,7,8-HXCDF 12 25 ND 170 3.4 2.1 ND 12 5.7 2.6 ND 16
2,3,4,6,7,8-HxCDF 1.2 0.68 ND 5.6 1.1 0.29 ND 2.6 1.2 0.8 ND 52
1,2,3,7,8,9-HXCDF ND ND ND
1,2,3,4,6,7,8-HpCDF 23 2.5 ND 20 1.6 1.2 1.0 8.4 22 2.1 ND 14
1,2,3,4,7,8,9-HpCDF ND ND ND
OCDF ND ND 2.1 1.4 ND 18
Total PCDFs 160 280 12 1900 29 14 11 79 37 14 15 86
344'5-TCB(81) 6.1 5.5 ND 48 5.3 2.0 ND 20 5.6 2.3 ND 24
33'44'-TCB(77) 14 16 ND 130 6.6 4.8 ND 40 8.4 4.8 ND 31
33'44'5-PenCB(126) 103 83 13.9 460 75 86 ND 450 110 80 17 520
33'44'55'-HxCB(169) 183 197 15.5 1225 71 64 ND 380 64 27 16 190
Total Non-ortho PCBs 305 265 41 1542 158 147 20 790 190 110 59 740
Total 1054 747 191 4824 631 828 128 7278 1600 1000 290 8500
¢ [WHO-98] &
PCDDs-TEQ 15 12 2.9 76 9 5.7 1.5 30 15 5.7 5.0 34
PCDFs-TEQ 52 97 2.0 647 7.6 4.9 1.6 26 10 43 3.5 33
Non-ortho PCBs-TEQ 12 9.6 1.69 49 8.2 9.2 0.55 48 12 8.2 2.0 54
Total TEQ 80 113 7.7 772 25 18 3.7 92 37 16 12 100
4¢[WHO-05] ¢
PCDDs-TEQ 16 11.9 2.9 76 9 5.8 1.5 30 16 5.9 5.1 35
PCDFs-TEQ 33 62 1.4 417 5.0 3.1 1.1 17 6.6 2.5 23 14
Non-ortho PCBs-TEQ 16 13 2.0 71 10 10 0.7 53 13 8.6 2.6 58
Total TEQ 64 82 7.7 564 24 17 34 91 37 16 12 100
Lipid(%) 0.28 0.06 0.16 0.51 0.29 0.06 0.13 0.42 0.33 0.05 0.22 0.49

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination
limit, OCDD: octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin,
PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic
equivalent quantity.
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#2 MERTERE R R—EAOMEPCDD s . PCDF s LN/ > /L Y PCBIE FE I E i B
(2001-20154E)

(pg/g lipid)
JHE B (N=941) — DN (N=127, 20044F )

Congeners Mean SD Min Max Median| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.4 1.9 0.84 ND 4.3 1.8
1,2,3,7,8-PeCDD 9.2 5.8 ND 48 7.9 9.0 3.4 3.2 20 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 2.2 3.6 1.9 ND 13 3.2
1,2,3,6,7,8-HxCDD 37 37 ND 320 25 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.7 33 ND 36 3.0 4.5 2.8 ND 16 3.9
1,2,3,4,6,7,8-HpCDD 43 52 ND 1200 34 78 55 18 470 62
OCDD 590 552 72 7900 470 1200 640 180 7600 940
Total PCDDs 690 607 100 9200 570 1300 1000 210 8200 1000
2,3,7,8-TCDF 2.2 4.9 ND 83 1.2 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.1 1.2 ND 13 0.5 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 187 2.8 1800 37 17 7.7 6.0 36 16
1,2,3,4,7,8-HxCDF 27 57 ND 580 6.7 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 12 19 ND 170 5.8 5.7 2.6 ND 16 5.2
2,3,4,6,7,8-HxCDF 1.2 0.78 ND 8.7 ND 1.2 0.8 ND 5.2 ND
1,2,3,7,8,9-HxCDF ND ND
1,2,3,4,6,7,8-HpCDF 2.3 3.5 ND 74 ND 2.2 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF ND ND
OCDF 2.0 1.2 ND 38 ND 2.1 1.4 ND 18 ND
Total PCDFs 170 260 12 2600 62 37 14 15 86 35
344'5-TCB(#81) 5.6 33 ND 49 5 5.6 2.3 ND 24 ND
33'44'-TCB(#77) 8.0 9.7 ND 150 5 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 110 80 17 520 90
33'44'55'-HxCB(#169) 170 150 10 1300 130 64 27 16 190 58
Total Non-ortho PCBs 280 200 25 1500 230 190 110 59 740 160
Total 1100 800 170 9700 930 1600 1000 290 8500 1300
¢[WHO-98] &
T PCDDs-TEQ 16 10 1.7 77 13 15 5.7 5.0 34 15
T PCDFs-TEQ 62 100 2.0 970 21 10 4.3 3.5 33 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 12 8.2 2.0 54 9.5
Total-TEQ 89 110 6.3 1100 48 37 16 12 100 35
¢ [WHO-05] &
T PCDDs-TEQ 15 9.9 1.8 76 13 16 5.9 5.1 35 11
T PCDFs-TEQ 35 58 1.4 440 12 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 14 11 0.8 94 12 13 8.6 2.6 58 9.5
Total-TEQ 65 72 6.3 560 41 37 16 12 100 31
Lipid(%) 0.29 0.06 0.16 0.64 0.29 0.33 0.05 0.22 0.49 0.31
Age(years) 65.7 13.5 31 98 66 68.1 5.4 60 86 67

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less
than the determination limit, OCDD: octachlorodibenzo-p-dioxin, OCDEF: octachlorodibenzofurans, PCB: polychlorinated
biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl,
TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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TR

e A T SE T D &

®3 MIERF ., [FEFERRE B O M FPCDD, PCDF K TN/ 2 AL > PCBIR BE I TE i R
(pg/g lipid)
e B (FEFGERE & <, N=8563) [FUE R EH  (N=88) —HRDO AN (N=127, 20044 )

Congeners Mean SD Min Max  Median| Mean SD Min Max  Median| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.5 1.4 1.2 ND 7.4 1.3 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.5 5.9 ND 48 8.2 6.5 3.7 ND 28 6.3 9.0 3.4 32 20 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 2.2 2.0 1.5 ND 9.4 ND| 3.6 1.9 ND 13 3.2
1,2,3,6,7,8-HxCDD 38 38 ND 320 26 20 14 2.9 91 17 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.8 3.3 ND 36 3.0 32 29 ND 17 23 4.5 2.8 ND 16 39
1,2,3,4,6,7,8-HpCDD 44 54 ND 1200 35 39 25 10 170 34 78 55 18 470 62
OCDD 600 570 72 7900 490 420 290 81 1700 320 1200 640 180 7600 940
Total PCDDs 700 630 100 9200 590 490 320 112 1700 370 1300 1000 210 8200 1000
2,3,7,8-TCDF 23 5.1 ND 83 1.2 1.1 1.1 ND 7.5 ND| 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.2 1.2 ND 13 ND|| 0.87 1.0 ND 83 ND||  0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 190 2.8 1800 42 29 42 3.1 320 16 17 7.7 6.0 36 16
1,2,3,4,7,8-HXCDF 29 60 ND 580 7.6 5.6 10 ND 78 32 5.0 2.7 ND 20 44
1,2,3,6,7,8-HXCDF 13 20 ND 170 6.3 4.6 52 ND 35 3.6 5.7 2.6 ND 16 52
2,3,4,6,7,8-HXCDF 1.2 0.78 ND 8.7 ND| 1.2 0.67 ND 5.6 ND| 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF 1.0 0.10 ND 33 ND ND ND
1,2,3,4,6,7,8-HpCDF 2.3 3.7 ND 74 ND 1.8 2.0 ND 12 ND 22 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.1 ND 2.7 ND ND ND
OCDF 2.0 1.2 ND 38 ND ND 2.1 14 ND 18 ND
Total PCDFs 180 270 12 2600 70 48 58 12 455 30 37 14 15 86 35
344'5-TCB(#81) 5.6 35 ND 49 5 52 1.6 ND 18 ND 5.6 2.3 ND 24 ND
33'44'-TCB(#77) 8.2 10 ND 150 5 6.1 35 ND 23 ND 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 97 83 ND 680 76 81 69 ND 390 63 110 80 17 520 90
33'44'55'-HxCB(#169) 170 150 10 1300 130 94 72 12 340 68 64 27 16 190 58
Total Non-ortho PCBs 290 210 25 1500 240 190 130 44 730 150 190 110 59 740 160
Total 1200 820 170 9700 990 720 450 220 2400 590 1600 1000 290 8500 1300
¢[WHO-98] &
T PCDDs-TEQ 16 10 1.7 77 14 11 6.3 3.2 48 10 15 5.7 5.0 34 15
T PCDFs-TEQ 67 100 2.0 970 23 16 22 2.0 170 8.7 10 43 3.5 33 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 9.0 7.5 1.2 42 7.3 12 8.2 2.0 54 9.5
Total-TEQ 94 120 6.3 1100 52 36 33 7.7 260 28 37 16 12 100 35
& [WHO-05] @
T PCDDs-TEQ 16 10 1.8 76 13 11 6.3 3.3 48 10 16 59 5.1 35 11
T PCDFs-TEQ 39 60 1.4 440 14 10 14 1.4 110 5.7 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 15 11 0.8 94 12 11 8.6 23 48 8.7 13 8.6 2.6 58 9.5
Total-TEQ 69 74 6.3 560 44 32 26 7.7 210 26 37 16 12 100 31
Lipid(%) 0.29 0.07 0.16 0.64 0.29 0.28 0.05 0.20 0.41 0.27 0.33 0.05 0.22 0.49 0.31
Age(years) 66.4 13.7 31 98 68 58.4 9.7 45 89 57 68.1 5.4 60 86 67

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination limit, OCDD:
octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran,
Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF :tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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F4  MHERE . RREH OMHEHPCDD, PCDF KUY/ > AL PCBIR L I E it 2R
(pg/g lipid)
HE B (N=941) FEH (N=757) — DA (N=127, 20044 )

Congeners Mean SD Min Max  Median| Mean SD Min Max  Median|| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.4 1.4 1.0 ND 7.8 1.2 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.2 5.8 ND 48 7.9 6.7 4.1 ND 29 6.1 9.0 3.4 32 20 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 2.2 2.5 1.8 ND 18 22 3.6 1.9 ND 13 3.2
1,2,3,6,7,8-HxCDD 37 37 ND 320 25 21 16 ND 180 17 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.7 33 ND 36 3.0 35 3.0 ND 28 2.9 4.5 2.8 ND 16 3.9
1,2,3,4,6,7,8-HpCDD 43 52 ND 1200 34 41 38 4 640 34 78 55 18 470 62
OCDD 590 552 72 7900 470 600 500 37 6200 460 1200 640 180 7600 940
Total PCDDs 690 607 100 9200 570 670 530 54 6900 530 1300 1000 210 8200 1000
2,3,7,8-TCDF 22 49 ND 83 1.2 1.2 1.4 ND 19 ND 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.1 1.2 ND 13 0.5 0.86 1.0 ND 10 ND|  0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 187 2.8 1800 37 24 38 1.3 410 14 17 7.7 6.0 36 16
1,2,3,4,7,8-HxCDF 27 57 ND 580 6.7 5.5 10 ND 140 3.1 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 12 19 ND 170 5.8 4.8 43 ND 39 3.7 5.7 2.6 ND 16 5.2
2,3,4,6,7,8-HXCDF 1.2 0.78 ND 8.7 ND 1.2 0.81 ND 9.2 ND 1.2 0.8 ND 5.2 ND
1,2,3,7,8,9-HxCDF ND 1.0 0.08 ND 3.0 ND ND
1,2,3,4,6,7,8-HpCDF 23 35 ND 74 ND 22 3.1 ND 46 ND 22 2.1 ND 14.2 ND
1,2,3,4,7,8,9-HpCDF ND 1.0 0.19 ND 6.1 ND ND
OCDF 2.0 1.2 ND 38 ND| 2.0 0.38 ND 9.1 ND| 2.1 1.4 ND 18 ND
Total PCDFs 170 260 12 2600 62 44 52 10 490 30 37 14 15 86 35
344'5-TCB(#81) 5.6 33 ND 49 5 5.6 35 ND 64 ND 5.6 2.3 ND 24 ND
33'44'-TCB(#77) 8.0 9.7 ND 150 5 7.0 7.7 ND 160 ND 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 88 93 ND 670 58 110 80 17 520 90
33'44'55'-HXxCB(#169) 170 150 10 1300 130 81 72 ND 740 61 64 27 16 190 58
Total Non-ortho PCBs 280 200 25 1500 230 180 150 20 960 140 190 110 59 740 160
Total 1100 800 170 9700 930 900 660 128 7300 730 | 1600 1000 290 8500 1300
¢ [WHO-98] @
T PCDDs-TEQ 16 10 1.7 77 13 11 6.3 3.2 48 10 15 5.7 5.0 34 15
T PCDFs-TEQ 62 100 2.0 970 21 16 22 2.0 170 8.7 10 43 35 33 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 9.6 9.8 0.6 69 6.6 12 8.2 2.0 54 9.5
Total-TEQ 89 110 63 1100 48 34 30 34 240 26 37 16 12 100 35
¢[WHO-05] @
T PCDDs-TEQ 15 9.9 1.8 76 13 11 6.5 1.5 45 10 16 5.9 5.1 35 11
T PCDFs-TEQ 35 58 1.4 440 12 8 10 0.9 130 5.4 6.6 2.5 3 14 10
T Non-ortho PCBs-TEQ 14 11 0.8 94 12 11 11 0.7 75 7.8 13 8.6 2.6 58 9.5
Total-TEQ 65 72 6.3 560 41 30 22 3.3 160 25 37 16 12 100 31
Lipid(%) 0.29 0.06 0.16 0.64 0.29 0.30 0.06 0.13 0.52 0.30 0.33 0.05 0.22 0.49 0.31
Age(years) 65.7 13.5 31 98 66 56.6 18.2 5 90 58 68.1 54 60 86 67

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination limit, OCDD:
octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran,
Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF :tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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F. WFFeRE Japanese: the Hisayama Study.
R Diabetes Care 39: 1543-1549, 2016.
Usui T, Nagata M, Hata J, Mukai N, 4) Hata J, Mukai N, Nagata M, Ohara T,
Hirakawa Y, Yoshida D, Kishimoto Yoshida D, Kishimoto H, Shibata M,
H, Kitazono T, Kiyohara Y, Hirakawa Y, Endo M, Ago T,
Ninomiya T. Serum Kitazono T, Oike Y, Kiyohara Y,
Non-High-Density Lipoprotein Ninomiya T. Serum
Cholesterol and Risk of Angiopoietin-Like Protein 2 Is a
Cardiovascular Disease in Novel Risk Factor for Cardiovascular
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Yoshihara K, Kitazono T, Sudo N, 2. ERFEEEE L
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K1 MHPFA A RREORER R, AILETE & 495 A

AT =% PR 25%(I TE%AE DU SN

2,3,7,8-TetraCDD 495 1.3 0.9 1.7 0.8
1,2,3,7,8-PentaCDD 495 5.5 3.9 7.7 3.8
1,2,3,4,7,8-HexaCDD 495 2.5 1.9 3.4 1.5
1,2,3,6,7,8-HexaCDD 195 18 12.7 26.5 13.8
1,2,3,7,8,9-HexaCDD 495 3 1.9 4.5 2.6
1,2,3,4,6,7,8-HeptaCDD 495 30.5 23 42.7 19.7
OctaCDD 495 491.4 352.5 699 346.5
2,3,7,8-TetraCDF 495 0.9 0.9 1.4 0.5
1,2,3,7,8-PentaCDF 495 0.9 0.9 0.9 0
2,3,4,7,8-PentaCDF 495 10.5 7.1 15.2 8.1
1,2,3,4,7,8-HexaCDF 495 3 2.3 4 1.7
1,2,3,6,7,8-HexaCDF 495 3.3 2.4 4.5 2.1
2,3,4,6,7,8-HexaCDF 495 1.9 1.9 1.9 0
1,2,3,7,8,9-HexaCDF 495 1.9 1.9 1.9 0
1,2,3,4,6,7,8-HeptaCDF 495 1.9 1.9 2.6 0.7
1,2,3,4,7,8,9-HeptaCDF 495 1.9 1.9 1.9 0
OctaCDF 495 3.9 3.9 3.9 0
TriCB-77 495 9.9 9.9 9.9 0
TriCB-81 495 9.9 9.9 9.9 0
PentaCB-126 495 49.8 28.9 78.5 49.6
HexaCB-169 495 55.6 35.4 80.2 44.8
PentaCB-123 495 156.9 84.7 250.3 165.6
PentaCB-118 495 9414.3 5594.5 15831 10236.5
PentaCB-114 495 958.5 511.8 1621.5 1109.7
PentaCB-105 495 1654 1042.7 2760.9 1718.2
HexaCB-167 495 1770.3 1047.6 2794.9 1747.3
HexaCB-156 495 4577.4 2865.3 7075.5 4210.2
HexaCB-157 495 1034.2 653.7 1725.1 1071.4
HeptaCB-189 495 610.1 368.4 891.2 522.8
Total PCDDs 495 552.4 400.1 780.3 380.2
Total PCDFs 495 25.6 19.8 33.2 13.4
Total PCDDs/PCDFs 495 576.7 422.2 809.1 386.9
Total Non-ortho PCBs 495 118.6 80 172.3 92.3
Total Mono—ortho PCBs 495 20754.1 12393.7 32700.9 20307.2
Total Coplanar PCBs 495 20862.7 12475.3 32897.6 20422.3
Total 495 21556.5 12901.5 33485.7 20584.2
PCDDs-TEQ 495 9.6 6.4 13.1 6.7
PCDFs-TEQ 495 6.2 4.3 8.8 4.5
PCDDs/PCDFs-TEQ 495 15.8 10.8 21.9 11.1
Non—-ortho PCBs-TEQ 495 5.6 3.3 8.6 5.3
Mono-ortho PCBs-TEQ 495 4.5 2.8 7.2 4.4
Coplanar PCBs-TEQ 495 10.2 6.4 16.3 9.9
Total TEQ 495 26.5 17.9 38.3 20.4
PCDDs-TEQ 495 9.7 6.5 13.2 6.7
PCDFs-TEQ 495 4.1 2.9 5.7 2.8
PCDDs/PCDFs-TEQ 495 13.7 9.4 19 9.6
Non—-ortho PCBs-TEQ 495 6.7 4.2 10.3 6.1
Mono-ortho PCBs-TEQ 495 0.6 0.4 1 0.6
Coplanar PCBs-TEQ 495 7.3 4.5 11.5 7
Total TEQ 495 21.5 14.6 30.7 16.1
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(N)

200 175 Ll 10.5 pe/g lipid
123 95%E 7.1 pg/g lipid
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T5%fE  15.2 pg/g lipid
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1. 2,3,4,7, 8 PentaCDF {EE D 45Am, /ALETHE 4 495 A

(N)

80 7 i 10.5 pg/g lipid

70 25%E 7.2 peg/g lipid

60 T5%fE  14.6 pg/g lipid
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10

0

A 59 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50=

2. 2,3,4,7,8-PentaCDF & E D /3Af, AILETEM: 174 A

(N)
120
104 HoufE 10.5 pg/g lipid
100 25%E 6.8 pg/g lipid
% T5%fE  15.3 pg/g lipid
60
40
20
1 2 9 0 3
0 — I

A 579 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50=

3. 2,3,4,7,8PentaCDF & D 45Ah, A LBTZM: 321 A
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(pg/g lipid)
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3L T 40-497% 50-597% 60-697% 70-797% 805k L I
(PN (69 N) 1ot N) arm aN (120 N) 17N

4. FEEAPERRRI 2, 3,4, 7, 8-PentaCDF JEEED4HH, /A LETHE 4 495 A
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e EE  Fa 8 SRMENEANACUNEERSEE 27— ER
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FRAZKE AEMEENCUNEERY Y2 — BER
s EH ARMEEAACUNEERSEE 4 — B
S ARMEEAAUUNEERFEE 2 — HER

— VBT 40%ERVEETH -7,

WRERE EREAUETICEET D ER 495 4 OMmiEH & A 4% 38
BIORVIEE 7 2 =— VREOHIEZITo 1=, IMIRF XA 4% B LW
RV 7 2 =— VOEREX, £ 24 pg TEQ/g lipid B L1214
pg/g lipid TH o7z, SEIEGEH - 495 4, 60 Ll B 314 & (SEY4EH 69
%) ONYJREE A PR 16 4EFE AT o 72 ARE) I ITTE(E 127 & CE¥I5EH 68 %)
DORNEM & el U7 f58. XA AV VHEBEET 20% B L ORI EIE 7 2=

A. WFZEER

HIEIZAR V(LD R B A FF
(PCDD) . ARV =7 5 o (PCDF),
RUENE 7 2=—)L(PCB) B LUHRY
w7 757 = =1 (PCQ) NIEA LT~
R IFAANVEERL THRIE LZEST
FHCH D, MEDREND 45 LI R
LTWADD, WETHANDEE D,
A xR ORI E & T
Wb, I b BAE O MK Y
PCDD, PCDF, PCB 33 & OF PCQ 2 FE {5 A
ICHARTEBECTHL VY,
BEATON D BE—FHRZIZBNT,
HIEFRER & RIBEE & MIEZ W I
F 0 BAREICEER T DBE, R E D — %
fdt & A i - PCDD, PCDF 3 J TY PCB i
FEDNEEL T, Rk 16 4R 11 ] AR E] 1]
BT 7E(E O A\ T 60 UL oo Eliia 127
Sz xtg L U, i PCDD, PCDF 45 L OY
PCB D EMAR G 21T 572, En s 10

FELLEREB L, 2o OREIX, TR
RKTITRb A A G VHDOE=H
U » VIRERR L TEWREZ R
LCWe, Al &R RALET I ZTEET
% s B 495 12O\ T, A A%
VHIZE D NESDEELHAONITT S
HAY T, ik PCDD, PCDF 33 L T PCB i
FEDORIEZIT> T,

B. BFEk

1. xt5e

Rk 27T 46 A 26 Hox5 8 A 29 HIZ
A58 [ VR R L T C Sl & Ay 7 AR TS R T R
TEZ2 L HIRERENSR L L, &K
BT 495 £ 12xf LC, M PCDD, PCDF
BILOPCB M D7 DML Z1T - 7=,
BRI ITE R ME 2 AV CiimiE 30 ml
rEE L, HEICHS D E THIERRGE
L7, S2WF 495 4 OEJFmIS 62 ik
(34-92 %) Th o7z,



Pk 28 4 FZIE A 57 AT B i A F S H B

2. IfiLy#& 7 PCDD, PCDF 35 J OF PCB & FE |
TE

I Fr PCDD, PCDF 35 X ONPCB D #fH -
FERLL, DLRTERE L2 HIRICHEL TiTo
fo VP A X CEOPEIIREEA
HEPEF LT AZe~ NI T 7 /5
SfEREE BTk E 2~ Vv TITV, PCB
DMEINIHT AT v~ s 7T 7 /@5 fRke
BEOWIEBES AW TITo71 M7,

T — X O fEHr 12 B8 L T, Toxic
Equivalent (TEQ) J& B o B H 1% 25 M &
ffit%# (Toxic Equivalency Factor :
WHO-05) Z W CHE L=, E& FIRME
(XEAE S O Mg & A A2 2 HEH
EEE~Y=a 7 VICHERLL | FEERER
ke, E& TIRELLT ORMERITEET
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(e BRI ~DECLRE)

@ o B LT FE{E 495 & o MK P
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5 EMICTHEESIMA~DRE 2 & L7
TS, BFRE L. XEE O
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W, FOEBRICEEEZA D,

C. HreesR
L¥ET 7 7B

A FEHE L 7= 495 & O Mk 4 A 4%
RSN, 1 BNTAT O MRS A 22 1
&L, 23EITo 72, i RO ME
ZHELRT D 72 DI 22 FRRICD &
VE7 7 73 B 1 F, WEREZEH L L
THEEO Y Fa—LiE 1 a2 ETd
F 24 WK CTHERE LT,

MIEEREN D XA A v AR -
BT 2550FE R E LT, BEFIC
FETDOEBEOLA A VENLOD
BYESFHZ ENEETHY £9, A

AR E AN AL TN AETE R o 2 — T,
AEREEIN S XA A% v O -
BIZAT ) EBRBENO X A 4% 2 R E
ZR[RE/RFR D B2l 572 DZEFH T A
TAEEF L) — 2 — A ERE S
BELE LT, AETT- 7= 23 [BIREREFD
BET Z > 7 Iz OV, TriCB-77 LIk
DT T EITBEINEEATLE,
TriCB-77 7 Z 7t E & T IRED
1/10 LR 720, HEMEICEZEZ KIET
ZliEmWEExET,

2. 2 k1 — VIILyE D4

Y2 —Tix, HEFEENTEERE
A I VRO EAT OB & D
SRR EE A BRI SN L, ik & A
T UVESOR VLY T = =— D5
BHEIZ S\ T, [FREEMEORERIZE DT
£, AEITo 7= 23 [MORBR T, K2
Fa— uimiE® Total-TEQ I L N Total
PCB REMEGHE M L= CV I, #h %2
N3 1BLOE.8%T, &HIT10%LT
THOFLZ, &6, WEDOEHEFEK
WETHDH 2,3,4,7, 8 pentaCDF JERED
CVIED 8.2% T 10% L FTHY F L7z,
Flo, FNLUSNOFEEERIZONTH R
REIZ AT Y X130 70 < BRBRIFIZE
\F % IfiLifk 9 PCDD, PCDF, 5 X OVPCB & BE D
SIHTEICEE LT, (EFEMEORVEER N
BonTnstEZLNET,

3. MR PRATRE D2 TE M

AR O ITERL 27 4 10 H 26 A2
511 A 29 Ho 35 HEORIZ, 14 [FIZ
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wEEHICY ' ¥ — Tt S, R
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It s FCACTHEMRE LIz, 1B H
OMmEEE (7L No. 1 96 22) 7/
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TRk 28 4 8 A 17 HIiZIiERE (o7
Jb No. 1 i 22) O - A2 FELT
W, K8 o A RIIR & TR L 7 KRR
\Z 31T A IfiLik H PCDD, PCDF, 35 J TYPCB
BEEICOWTHRFZ1To 70, BERE
L7 22 RO XA A B LUK
VYT = =— VRELZ . &OICIT-
72 22 FRIR D HTE & bRl U 7oA 3R, 37
TORET, FRZEFFHADN 10%LNTH Y |
FEXFRCHEIEMBEZ R LI, S I,

2,3,4,7,8pentaCDF (22T & EIEED
FERDE DAL, MR RO w751
th{Z351F % PCDD, PCDF, 3 L ONPCB D434
BIXZETHD I EWRENT,

4. JOLETTE(FE 495 44 0 PCDD, PCDF, 3 L O
PCB JR £

F 1-2 (2 LBTTEE — B A 495 4
DILE A A2 R KON Y Ak
B s =— VRELZR LTz, 495 400
B2 A A% VHERE ORI
24 pg TEQ/g lipid T. JREEHIPHIL 3.8
735 85 pg TEQ/g lipid DfEZ R L7,
RV E 7 2 =— VBEEICEA LTI,
SRR X 214 pg/g lipid, BREEHIFHIT
11 775 934 pg/g lipid ThH o7,

D. #££

Rk 16 G2 FE I ARE) T ETEE D 60 7% LA
FoEE 127 4 CEX4F R 68 k) &%t
Gl L, MEHF XA AT U EBLOR
VLY 7 = =— VD BEERST 21T >
Teo 127 ZDOIMEF 2 A A% 8B X
CRVEE 7 2 =— VBEX, %
AL 37 pg TEQ/g lipid B3 L TN 385 pg/g
lipid TH-o7= ?, N6 DFEEAZ4AE
HEONTAUETOFE S &t U 7=,
AEFHAEICSM LT 495 4 OHZ 60
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Congeners

Concentration (pg/g lipid)

Hisayama Town (n=495)

Nakagawa Town (n=127)

Mean Median SD Minimum Maximum Mean Median SD Minimum Maximum
2,3,7,8-TetraCDD 1.3 1.3 0.7 0.5 3.7 1.8 1.7 0.8 0.5 4.3
1,2, 3,7, 8PentaCDD 5.9 5.5 2.7 0.5 15 8.8 8.5 3.4 2.7 20
1,2, 3,4, 7, 8HexaCDD 2.6 2.5 1.5 1.0 10 3.6 3.2 1.9 1.0 13
1,2, 3,6, 7, 8-HexaCDD 20 18 11 2.3 70 28 25 11 7.3 70
1,2,3,7,8, 9-HexaCDD 3.4 3.0 2.4 1.0 16 4.5 3.9 2.8 1.0 16
1,2,3,4,6,7, 8HeptaCDD 36 31 22 8.6 191 79 62 55 18 470
OctaCDD 614 491 504 140 6031 1222 940 937 181 7614
Total PCDDs 684 552 536 163 6324 1347 1041 1002 214 8170
2,3,7,8TetraCDF 1.1 1.0 0.8 0.5 5.1 1.0 0.5 0.7 0.5 4.5
1,2, 3,7, 8PentaCDF ND ND
2,3,4,7,8PentaCDF 12 11 11 0.5 171 17 16 6.5 6.0 37
1,2, 3,4, 7, 8-HexaCDF 3.5 3.0 2.7 1.0 37.0 4.9 4.4 2.7 1.0 20
1,2, 3,6, 7, 8HexaCDF 3.7 3.3 2.2 1.0 16.2 5.7 5.2 2.6 1.0 16
2, 3,4, 6,7, 8-HexaCDF ND ND
1,2,3,7,8, 9-HexaCDF ND ND
1,2,3,4,6,7, 8-HeptaCDF 2.2 1.0 2.4 1.0 32.2 2.2 1.0 2.1 1.0 14. 2
1,2,3,4,7,8,9-HeptaCDF ND ND
OctaCDF ND ND
Total PCDFs 28 26 17 9.5 235 37 35 13 15 86
TriCB-77 ND ND
TriCB-81 ND ND
PentaCB-126 62 50 49 5 316 113 90 80 17 519
HexaCB-169 63 56 37 5 267 64 58 27 16 192
Total Non—ortho PCBs 137 119 83.4 20.0 528 191 157 106 59 744
PentaCB-123 667 164 2532 5 26271 469 367 328 72 2460
PentaCB-118 11436 9003 9095 107 71322 24446 20825 14638 4654 111944
PentaCB-114 1187 989 848 17 4699 1699 1554 827 491 5696
PentaCB-105 2056 1561 1662 56 13251 5084 4162 3372 891 23946
HexaCB-167 2277 1843 1764 115 16053 3669 3123 1884 1102 14952
HexaCB-156 4953 4325 3210 79 19744 7989 7086 3752 2624 23537
HexaCB-157 1160 983 779 5 4873 2023 1887 914 594 6774
HeptaCB-189 722 616 492 35 4392 1048 957 517 348 4050
Total Mono-ortho PCBs 24459 20711 16536 1136 118904 46426 39345 24430 13511 191449
TEQ from PCDDs 10 9.7 4.8 2.1 27 15 14 5.8 4.8 35
TEQ from PCDFs 4.8 4.1 3.8 0.6 57 6.6 6.2 2.5 2.3 14
TEQ from PCDDs/PCDFs 15 14 7.7 3.1 74 22 21 7.9 7.1 47
TEQ from non—ortho PCBs 8.1 6.7 5.7 0.7 37 13 11 8.6 2.6 58
TEQ from mono-ortho PCBs 0.7 0.6 0.5 0.0 3.6 1.4 1.2 0.7 0.4 5.7
TEQ from dioxin—like PCBs 8.8 7.3 6.2 0.7 40 15 12 9.3 3.0 63
Total TEQ 24 21 13 3.8 85 37 33 16 11 103

ND (less than the detection limit) values introduced to half values of the detection limit and calculated the TEQ conce

SD: stand

ard deviation

CDD: chlorinated dibenzo—p-dioxin.
CDF: chlorinated dibenzofuran

CB: chlor

inated biphenyl.
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Congeners Concentration (pg/g lipid)
Hisayama Town (n=495) Nakagawa Town (n=127)

Mean Median SD Minimum  Maximum Mean Median SD Minimum  Maximum
TriCB-29 11 5 10 5 104 25 23 18 5 110
TriCB-28 1050 873 1031 5 11784 2571 2028 1658 768 10935
TriCB-37 424 168 641 5 4534 ND
TetraCB-52/69 368 224 499 5 5651 1292 1097 830 387 5809
TetraCB-49 71 46 86 5 843 303 283 127 96 735
TetraCB-47/48 237 214 164 5 1960 607 576 214 214 1658
TetraCB-44 98 69 132 5 1955 459 455 175 119 998
TetraCB-71 11 5 17 5 311 192 190 73 5 401
TetraCB-63 68 60 44 5 278 146 122 89 26 506
TetraCB-74 7813 5943 6463 210 42473 19526 17413 10790 3542 72298
TetraCB-70 126 97 141 5 1772 260 243 98 44 564
TetraCB-66 1104 913 875 48 7277 2349 1720 1823 421 12354
TetraCBs—56/60 181 151 143 5 1184 888 646 704 152 4956
PentaCB-95/98 244 186 223 5 2972 836 732 407 262 2918
PentaCB-92 338 261 285 13 2660 863 671 662 146 4807
PentaCB-101 799 624 740 20 11175 1902 1489 1235 329 8083
PentaCB-99 6103 4794 4499 284 36661 12545 11002 6783 2666 39885
PentaCB-117 440 347 340 12 1922 926 737 680 164 4369
PentaCB-87 344 292 246 5 2264 693 602 379 202 2920
PentaCB-85 91 71 89 5 1074 219 175 142 44 901
PentaCB-110 153 127 126 5 1516 412 382 176 116 1025
PentaCB-107/108 591 458 483 23 3347 992 778 757 174 5129
HexaCB-151 543 418 452 5 4988 1260 1007 937 244 5835
HexaCB-135 190 153 147 5 1219 477 416 291 111 2262
HexaCB-147 230 180 168 5 868 484 410 317 37 1891
HexaCB-139/149 52 39 49 5 445 825 706 477 115 3402
HexaCB-134 16 13 14 5 142 27 5 31 5 169
HexaCB-165 50 38 44 5 292 ND
HexaCB-146 8308 7094 5521 332 35229 13875 11993 6700 3958 47037
HexaCB-132 55 41 59 5 644 283 246 170 13 1335
HexaCB-153 49959 43121 32761 2232 229765 89802 79675 40669 24394 270455
HexaCB-141 130 100 114 5 1273 325 283 202 36 1246
HexaCB-137 1648 1380 1099 53 7533 2965 2675 1412 761 10091
HexaCB-130 1473 1238 1001 40 5544 2614 2306 1562 499 10705
HexaCB-163/164 9625 8649 6225 392 38742 19286 16973 9784 5 59832
HexaCB-138 22216 18199 15201 1072 110904 40924 36816 19598 10670 129599
HexaCB-128 377 287 299 5 2157 880 743 505 130 2996
HeptaCB-179 79 62 68 5 460 209 185 134 37 1075
HeptaCB-178 3985 3443 2618 130 18723 6234 5357 3128 1923 22423
HeptaCB-182/187 15650 13128 10523 670 74254 28073 23934 13989 8335 89829
HeptaCB-183 3087 2526 2195 135 15936 6155 5270 3047 1694 18124
HeptaCB-181 40 32 31 5 192 71 65 45 5 255
HeptaCB-177 3463 2877 2365 56 13771 5745 4972 3082 1321 21271
HeptaCB-172 1906 1634 1273 42 9662 2965 2641 1522 987 11296
HeptaCB-180 37580 32569 24089 1505 167183 59346 51640 30303 19860 235051
HeptaCB-191 424 367 277 20 1866 765 673 371 230 2156
HeptaCB-170 10570 9424 6563 339 46931 17228 15029 8740 6140 66410
OctaCB-202 1535 1322 1025 57 8032 2813 1775 4490 5 39824
OctaCB-200 166 130 142 5 1052 652 315 1394 5 10504
OctaCB-198/201 5992 5177 3961 341 28618 10074 8956 5670 3428 47350
OctaCB-203 3391 2966 2129 164 14960 7822 6750 4148 2749 32824
OctaCB-195 1058 929 657 68 4845 1820 1588 946 617 7548
OctaCB-194 5929 5328 3738 391 26412 8580 7695 5140 2527 46750
OctaCB-205 172 152 110 5 726 309 278 139 97 959
NonaCB-208 545 480 345 63 2588 775 665 376 146 2321
NonaCB-207 194 160 130 13 985 340 286 176 60 1027
NonaCB-206 1326 1182 763 160 5482 1957 1756 893 673 7168
DecaCB-209 1180 1026 699 177 5472 1359 1240 543 425 3487
Total TriCBs 1485 1207 1265 15 12819 2596 2058 1658 813 10967
Total TetraCBs 10077 8131 7413 541 47678 26023 23264 13501 5351 97803
Total PentaCBs 9103 7264 6366 375 49414 19388 17093 10195 5467 65272
Total HexaCBs 94872 81226 61860 4521 432030 174028 152536 79727 48021 543512
Total HeptaCBs 76784 66893 49330 3052 348604 126790 110003 63048 41212 463671
Total OctaCBs 18243 15930 11598 1031 84644 32068 28738 18677 11047 145650
Total NonaCBs 2065 1806 1207 284 9054 3072 2684 1409 918 10516
Total PCBs 213809 187808 134871 11062 934486 385324 344777 178350 119142 1226052

ND (less than the detection limit) values introduced to half values of the detection limit and calculated the TEQ concentra
SD: standard deviation
CB: chlorinated biphenyl.
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keratinocytes. J Dermatol Sci. 2016 Oct4.
doi: 10.1016/j/jdermsci.2016.10.003.
Matsumoto S, Akahane M, Kanagawa Y,
Kajiwara J, Mitoma C, Uchi H, Furue M,
Imamura T. Change in decay rates of
dioxin-like compounds in Yusho patients.
Environ Health. 2016 Sep 7; 15(1): 95.

. Todaka T, Honda A, Imaji M, Takao Y,

Mitoma C, Furue M. Effect of colestimide
on the concentrations of polychlorinated
dibenzo-p-dioxins, polychlorinated
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biphenyls in blood of Yusho patients.
Environ Health. 2016 Jun 4;15(1):63.
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£1:0aFzv)DOHRMEREHR

Z FEELH
AaFzyvyEM n (%  FHFEEE n %) FHEEH
1 RERILTHTAKGFAEL 41 (28.9) T71.9 101 (71.1) 62.4
2 ROFTOFEFTWYE-YUTS 38 (26.8) 70.8 104 (73.2) 63.1
3 MBEZLELZDICFTIULILETHD 45 31.7) T1.4 97 (62.3) 62.3
4 ROPVOEVEEHNREETHD 25 (17.6) 70.9 117 (82.4) 63.9
5 2k gRBENDBEVMZLTHELRLIONEETHS 18 (12.7)  712.1 124 (87.3) 64.2
6 159 <BLMEITTHSL I ENTELEL 15 (10.6) 73.5 127 (89.4) 64.2
1 tEESEZFESTEY EhGL 6 (4.2) 17.8 136 (95.8) 64.6

p<0. 05
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R2:OAF TV IZEHREDEE

vs. B izles T{a195% - {8195% plE

Fhn 0.416 0.2680 0.5447 <.0001
FAE (ke) -0.267 -0.4151 -0.1052 0.0015
{RKRERAZE (%) 0.2022 0.0369 0.3567 0.017
BMI 0.086 -0.0816 0.2490 0.3139
Log[2,3,4,7,8-PeCDF] 0.2176 0.0524 0.3712 0.0104
Log[3,3',4,4',5,5-HxCB(#169) 0.2362 0.0719 0.3880 0.0053

Total 06-TEQ 0.2366 0.0614 0.3976 0.0087
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Tonim ¥ BEZS M A 38

A. BFFEREHN

FBEDRBIIIRA L ON B D03,
HC IR BB S M X E P O
EEXTLIY)DERREERTHD, B
A RNVRIREREDFIEIT PO D &
WhILTW 5, JHESRE 2T 5 Nl
EEEAEME 7 EO BB RE B OHEE &
FEL., A AT U EOMPERE L
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. R
FIFFEJMEMRTZ O 3 HIX 372 b,
2. B, RFEHXIZHWT 2016
ICHYERZ OIREH M 2 <52 LT B3
D 5B, EHEERRO AN THE T, M
PeCDF JEENSG HLZ 195 AN ZRFZExt
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TW5, SEIOBEFTIE 195 Af 2 A

E.
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(1.0% ) (I 2 ME 238, 2
FTCOWELFRETHHT-, 2D 2 AD
ifi.F PeCDF i L I X S5 BETE AR 0D S5, 73 72
W22 E OIS G PeCDF JEEE X 0 K
BETH Tz, Tz, MEHBE A& O,
W R OF |2 L 5 PeCDF
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AEOFAE T PeCDF 2 EE 23 s
HHAEMZ SR ERE ST
5 EWVIFERIIE LN o T, IR
BEEMEICX L CH A A F U T L
RN LRI S LT,

o

WIEMDZZZE BT, INnEN
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bole, Flo, HEEEESE L

PeCDF JREEIZBHEII R b2 o7,
F. W33 7oL
G. MEVMAPEHE DM - BRERWL 7oL
BE TR
1) Yasuda M, et al. Ophthalmology.
2009; 116 (11) : 2135-2140act
2) Vingerling]JR, et al:The prevalence

3)

of age-related maculopathy the
Rotterdam Study Ophthalmology
102:205-210, 1995

Mitchell P,

agerelated maculopathy in

et al:Prevalence of

Australia The Blue Mountains Eye
Study Ophthalmology 102:1450-146
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K1 HERE B KO RICE T 2 IR E ShUf

Yusho Controls
No.
190 38
Anti thyroid microsomal antibody 33 (17.4%) 3 (7.9%)
Anti thyroglobulin antibody 43 (22.6%) 5 (13.2%)
Thyroid stimulating antibody 20 (10.5%) 5 (13.2%)
One or more anti thyroid autoantibodies 63 (33.2%) 10 (26.3%)
F 2 i PCBRIEEERER KON PCB i EREIC I 1T 2 HIRIR B Sk
PCB B
No. < 2.0 ppb =2.0 ppb
206 22

Anti thyroid microsomal antibody
Anti thyroglobulin antibody
Thyroid stimulating antibody

One or more anti thyroid autoantibodies

33 (16.0%)
39 (18.9%)
21 (10.2%)

60 (29.1%)

3 (13.6%)
92 (40.9%)
4 (18.2%)

13 (59.1%)

aP<0.05, "P<0.005 vs. blood PCB concentration <2.0 ppb..
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o7, RIGROMIERTE 29 4, B X
OME&E N 28 44 DY fim 1345 < T1.7
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FNEOBIZOTNCHEEEZEERDTZ
23, LLRTEVRR B 21T > TV IE BB E
TiX T MR R EEEL TWOD0
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K1 HAREBEHEDME - REMNDHH

2,3,4,7,8—Pe.C[-)F =E B4 - s

(pg/g lipid)
5 Kiiti 5 7 12
5~10 28 15 43
10~20 28 42 70
20~50 29 24 53
50~100 21 10 31
100~200 17 23 40
200~500 9 32 41
500~ 1000 1 7 8
it 138 160 298

K2 REIEAFTED.REOERERE (FRH) SREOZREMS (FRH
DEER) OFRBROSH

Frhe
A FE
1915-1920-[1925- [1930- [ 1935- | 1940- [1945- [ 1950~ [ 1955~ [ 1960~ | 1965-[1970-|1975-|1980-|1985-|1990-
jerrEnB | SR [ 1919 | 1924 | 1929 | 1934 | 1939 | 1944 | 1949 | 1954 | 1959 | 1964 1974 1 1079 | 1984 | 1980 | 1994 | A%t
1 1 2 1 1
2 1 2 1
3
0:0-5 4 2 1
1 1 2 1 3 3 1 11
2 1 2 1 3 3 3 3 1 17
3 1 4
0:5-10 4 1 2 2 3 1 1 10
1 2 1 3 2 2 1 2 13
2 3 3 4 2 4 7 3 2 28
3 1 2 1 1 2 2 1 1 11
2:10-20 4 1 1 3 2 1 5 3 1 1 18
1 1 2 3 2 1 1 1 11
2 1 2 4 6 3 3 2 21
3 1 3 1 2 3 2 12
3: 20-50 4 1 3 1 2 1 1
1 1 2 2 1 1
2 1 2 1 1
3 3 2 1 1 1
4: 50-100 4 | [ 2| 2| 1 1] 3| 1] 1] 1
1 1 1 1 2
2 3 1
3 1 2 3 1 1
5: 100-200 4 1] | 1] 1] 6] | 4| 3| 1] 1 23
1 2 1 1 1
2 1 1 1 1 2
3 2 3 4 4 1 1 15
6: 200-500 4 | 1] 1 2 6| 3| 1| 1| | 15
2 1
3 1 1 1
7: 500-1000 4 1 2 1
#ET 1 7 21 37 55 37 33 31 23 18 15 11 3 3 1 2 29
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F 1 HERMAR, ke itRickT 25 RHAESE

. HERH HER 4t
BRH4EE S - S —
wH RENS10FEM  HREND10-206 FEND20ELUE o L HRE
%(nN) 0555511000  060(35/58)  0.45(13/29) 0.54(7/13) 0.51(25/49) 0.38(6/16)
OR@5%CI)  1.16(066-2.01) 144(0.69300) 0.77(0.27-216) 1.10(024-5.15  0.98(0.45217) 0.57(0.14-2.32)
p value 0=0.671 p=0.455 p=0.793 p=1.000 p=1.000 0=0.722

Data are shown as sex ratio (proportion of male births) (n/N) and OR (95%Cl) against an expected sex ratio of 0.514.

F 2 WIERE O HA LR OMER & BRI 2 A 4 % o U FEHE E R FE(TEQ
pg/g lipid) & D REsE

HAA%SVE o
(n=39)
Total TEQ (TEQ pg/g lipid)
Mean 985.1 1447.5
SD 1261.7 1819.2
p value 0.179
Total PCDDs (TEQ pg/g lipid)
Mean 299.6 351.8
SD 285.8 309.3
p value 0.414
Total PCDFs (TEQ pg/g lipid)
Mean 588.6 979.2
SD 1008.3 1501.0
p value 0.166
Total non-ortho PCBs (TEQ pg/g lipid)
Mean 45.0 54.4
SD 33.7 37.6
p value 0.219
2,3,4,7,8-PeCDF (TEQ pg/g lipid)
Mean 519.2 864.3
SD 901.3 1334.2
p value 0.169
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K3 BHEZA A XV HIRERE L B IRHARS & OB

(TEQ pg/g lipid)
Total TEQ
>614 0.446(21/26)
<614 0.698(30/13)
p value 0.020
Total PCDDs
>212 0.510(26/25)
<212 0.641(25/14)
p value 0.284
Total PCDFs
> 274 0.429(18/24)
<274 0.688(33/15)
p value 0.019
Total non-ortho PCBs
> 38 0.488(21/22)
<38 0.638(30/17)
p value 0.202
2,3,4,7,8-PeCDF
> 252 0.429(18/24)
<252 0.688(33/15)
p value 0.019

7 4 FEHR-130bpAhR BEEHIZ 1T 2 B IRHAERE

ARRSNP  BRHARA Rt _ _ _ SHIE R 2 A
s RENLI10EM HEND10-20F HAEND20FLIE PN -
cic %(/N) 0.51(20/39) 0.52(11/21) 0.46(6/13) 0.44(12/27) 0.40(4/10)
OR(95%CI) 0.99(0.41-2.42) 1.04(0.31-3.49) 0.81(0.17-3.78) 1.42(0.12-17.37)  0.76(0.26-221) 0.63(0.11-3.71)
p value p=1.000 0p=1.000 0=1.000 p=0.786 p=1.000
cT %(/N) 0.57(27/47) 0.65(20/31) 0.46(6/13) 0.56(9/16) 0.40(2/5)
OR(95%CI) 1.28(0.57-2.88) 1.72(0.62-476) 0.81(0.17-3.78) 047(0.02-12.81)  1.22(0.30-4.89) 0.63(0.05-7.72)
p value p=0679 0=0.440 p=1.000 p=1.000 p=0.996
T %(/N) 0.57(8/14) 0.67(4/6) 0.33(1/3) 0.67(4/6) 0(0/1)
OR(95%CI) 1.26(0.28-5.59) 1.89(0.18-19.50) 0.47(0.02-12.81) 1.42(0.12-17.37)  1.89(0.18-19.50) NA
b value p=1.000 0=0.992 0=0.950 p=0.992 p=0.500

Data are shown as sex ratio (proportion of male births) (n/N) and OR (95%Cl) against an expected sex ratio of 0.514.
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b/ 418 o Raf KR (L REE)
- — 100% -
— 100% - ==
70% - 70% -
60% - il
p=0.836 ﬁ p=0.658 45?.: p=0.438
30% - 15 o 4
5 19 20% - 1 20% -
10% - 10% -
. ) 0% 0%
212 =8 B8 el 22
8(15%) | 6(13%) 4(16%) | 2(8%) 0(0%) | 1(10%)
27 (49%) | 20 (44%) 9(36%) | 7(29%) 2(33%) | 3(20%)
CIC | 20(36%) | 19 (42%) CIC [12(48%)| 15(63%) CIC | 4(67%) | 6(69%)

1 AR, Wx HARO MR & B{R-130bpAhR E{n - 28 O E
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MiE S5

TUNRFZRFBE e R g N R 20 B 2%
TUNRFRF B E PO TR R S N R 20 8 B3
TUNRZFZRFBE SR as N R0 8 B3

LviEZONTE.

WFRER  ~ 7 AT Benzolalpyrene ZRZIEMIICIEREGT A2 LICLD, v T A
FfifEE € 7 L 2 1ERL L, RRFIZE L 2 /5 L7z, BaP $e5-1% 4-7 H & 0MENTIC

A. BFFEEB

WIEOERIFRRNWE LB X HILD
PCDFs %1 >t FEICRROEMIC 595
L, BATAMEEIZ T club flE (LRI
clara fifim & FEIZILTUNZ) OEEIENGR
LD EWMESHTEY Y, HEREICE
T AR O FENT club Mz & L
TRE X EE 2 N T\ XA S
% U #H1X Aryl hydrocarbon receptor
(AhR) 471 L CYP1A1 D#R3% 3@ U CHifa
[EEASIZEITLEEZLONTVAMN
2 club FEITMIIC IV T ARR 2 3B L
TWAED IO ONEDTHSD Z &
HLIDEZ TR TH. 2 E THRE T,
ATV L DMEED A =X
AEFRBAT 5 7- 012, T T3 ERE T
IVOVERKRZE B L CTFE2ED CTEx7-. <
7 A DRI BN Z A 6 VD
—f#T& 5 Benzolalpyren (BaP) ¥ 5.7
52 IR0 RRE L, RGBS W) O HE NS
BRTETIVEMER L CE M, HREIC
K20 2&NKREL, FMEENE D
2 IS T R I I IR QAR A AN ']
FHIENnTWiesoiz. = Z THREIF X 1X
HAF X2 R G%, v T AREE O
RE) e 2 b2 M5 2 2 B & L7z,

B. B3k
BaP %~ 7 A |ZREXGERIZ G- L | fREF
M 7k S R 21T o T2,

BARIYIZIE, CB7BL/6 ~ 7 A, 10 i fin
|Z. corn oil + saline + Tween20 TIAfi%
L72-BaP # 1 IL&H7=V 400, g(50p 1), 3
H BE e CRESAICIE- L= V2. ST IREE
IO % 50 u 1 5 Lz, 51
Hi%, 4 Bt%, 7 B1%, 10 HR&IZHiZEY
L, HE Qeall TR Z 8 L7z, iz 7
H#& &5 L7tz v Alcian
blue-PAS (AB-PAS) %tt#, Cytochrome P450
1A1 (CYP1A1), Surfactant Protein (SP)-A,
SP-DIZ KX At a2 hE T Liz. £727
H %I RE SfRa B (BAL) % hifT L T
FHAE S, B AREE O 21T > 7.

(fERE ~DECFE)

JUIN K Eh 4 F288 I fit B Bl L 2 > C 2R
AT T,

C. HrEstR

3 H R#EfHE C BaP X &z 5%, %51 H
%,4 B1,7 B, 10 B2ICHiZE0HE LT
HE 42 CRRET LTS B, R RICRB W
THHIRE X ERA~DORIEMMBDEEA
RO (Figure 1) . 7 H D RIENLRL
SRVEIR DY, 7 B ZO I DUV CTHRITHR
S1& % 7-. AB-PAS Y40, Tl BaP #t 58%
(28T PAS FEHEMa A 2 <R BT
(Figure 2). CYP1AL |2 LA ik AT
IS RE 3 B RIZ S B DB 588
DAVZS BaP & B la hr— Ll |2
ZEROIRNoT-. SP-A, SP-D |2k A5



MRYua TlI BaP el b — LEEICH B/
EHIBDIHoT-. £7- BAL TV 7 SBRk Sy
B _EFE & BIREO EAE AR
T-0NE BT en o 7= (Figure 3).

D. #%

~ U A2 BaP R RGERICKET 5 2
L2 LV AB-PAS YL 5 ME D KGE FREH
DI ZZRD T8, T HITLF L FHOHE
m, >% 0 KGESWH DO ZFR L T\ D
EEZ LD Y. IMERE (IVEIR OB
BOLNLDHEND Y, ZOET/VTEWE
BResr L LTAERALEEDND.

Alal, 59D XA A X ORI A
Tricaprylin 7>% corn oil+ saline +
Tween VWIRICZEE L=, XA 4% 8L
KICTREEETH O, K5 O & W IR a R
S TRKEIZE ST HIVLERD H T
b, & B OSERMEDE < FilEEE T V1ER
OEBMEICEEN S 5. ITE~ 7 ARIEE
EEL, T ET—IN+F TV NIEET
5HZ & T URTR Y AGEIFSGE L TE TV
L8, R IIRMESE N TR TH Y ifneE
A~ D+ 53 72/ N TE T2 LTV 2 72
S 7=, AA] corn oil | BaP ZI&fiE L7~ 1%,
ENEFEGEOEBEE /K CHEORET 5
LT, BRDEREARTISEDL I L L,
RIHEGE L 0 Feo o fEse ~Ji 28 % VERK
TAHZEEBBE LA, BT EF W
ST, BB OWTII SRR ENTE
=TV Z o EBITHEE A -
WEEZ TIN5,

RIZ BaP $ 5.1 DFRIFHI 2L 2 fit L
Teh3, PEFRIL 3 HREIREE G4, LI
1 B E RO BaP 2 B 514, 24 BFREI 14 O
~ U AfiE et LTz, Lo L 24 HEfE
BT 21T 5 &, iR PEyR (2 Il
R DFEINSZERNH Y, DI L D%
BhRELZIFTTWARRENRE 2 Bl
TWe. AEIOWFSEORE R, BaP & 58T
Ty b — Bt L L C, 5 4-10
HRZIZH, RENRED N2 & XY, BaP

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

b 4-10 BIRICRHMET 5 2 L vy
ThodrEEILN.

BAL {Z DFENT Cl, ZAVE CHHERHE
D _EFAHRDFED STV, AET Y
YRR EIN ERAEA A FRD TV T
F TlIBaP & 5% O L B (1-4 B %)
WZREHT LTI\ Z E RS- 7-08, BaP #%
1% 7 B Lo 72 e RO 1% B T LA ER
HEDORIEND U o REREDRIEIZZEE L
TW BN H D DO nh Ltz Bk
FUHERLZOBEREIZOWVTHRF LW
EEZTND.

F72, TvE CTH AL SP-A, SP-D 2D
W EHE L C & 7228, A E O ik
BRRET CIXEA G2 T R AR 0o 7.
ZDOJFEK E LTI, surfactant protein %
FZFEAI R 3~ <, ke e ek
IR ERIE L E I L CA— N L—T
M Z N Z 28BN RE W EEZ TN D.
S%EHREEZ TEL TN,

E. #&#

~ 7 AT BaP R KGEINCHKET 5 Z
EIZ Ko TRGEZ W RN 5~ 7 A
ETIVOERMZRATED, fhr |lZEwN
A TS, BaP 5 4-10 H % OFENT N
WY EEZ LT
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G. HMMPEMED HE - 2EIRN
L

H. 2%

1) FEE—, fil, (1985). JHAEIZIIT
2 W e R 70 D N R R DR E—E
w72 b NIFIEWFIC OV T, fmkdE
75, 1985;76:196-203
2) PodechardN, et al.
induction by the environmental

Interleukin—8

contaminant benzo(a)pyrene is aryl
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hydrocarbon receptor—dependent and
leads to lung inflammation. Toxicol
Lett. 2008;177(2):130-7

3) N’ Diaye M, et al. Aryl
hydrocarbon receptor—and
calcium—dependent induction of the
chemokine CCL1 by the environmental
contaminant benzo(a)pyrene. J Biol
Chem. 2006;281(29) :19906-15.

4) Wong PS, et al. Arylhydrocarbon
receptor activation in NCI-H441 cells
and C57BL/6 mice: possible mechanisms
for lung dysfunction. Am J Respir
Cell Mol Biol. 2010;42(2) :210-7.
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Figure 2 Alcian Blue PAS Y:fa (7 H1%)
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AMREIIHERELEZR ISRV EBHLMNI R,
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KEBHRICERSYE, #iEoRIE 12
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R Z L ICHE O = hr—L L, =R
SR 22.0°C & 55E5% DS T Tfi
B L7, LEMOESHIFO%, EF 7 v
REETIL Corn o0il 2 XUV EL VBT
1T E LY 0. 3mg/kg, 30mg/kg & 1
mlDO&H, FOEEaSmERWT200u 1 28
WCHEEER S LT,

(W ERE A~ DR E)

Y OB LOERICEI L TlE, AER
PRIER R FEM MR B S Ol 56k
FE # 14—-016) 15 TITo7=, &HFK
FERIZT v OBIBHRET 2800 1L E
HI\ED Y L& & EENICEINE 5
U721, Dofide - K 2 9)B L TRt <
Vi 72 IR A7 8 OZ 8- 35 L

2) THARTRIREEAR O (ERL & ¥ b B -
IRV TS

Cornoil XIFRU YV VL & FNFIRE
O#&5 L., 7 BRloo L& > (EEN
H:1.2~1.5g/kg) IREL T CTT7 v b1k
MR RRET PR AR AR 2 i U 7oA AR 2 E R
L7, S%IBMREIZ2E S Az EE
FELBREL AT =N —ICRE LT
VIVH— RIC7e e CEE L
7 AT O R AT 2> & HiRa N
FLER A ATV B IR BB AR AR I L -
THHk SN IEBEN B ORME & (=5 E
AIHSIEHE T v M bELNT-H O L
WRET L7, MRS AR, ASEH LY
C==a—u :/%f/é\fﬁ’fi&)\ KZr D=2 —0n
YINLERERAEITWIER =2 —1r 2 & O
EABE L,

3) HREA 7 A AEAROIERL & LR R
FHL L RAINE R ERE

R SD REEMET » K (6~8 i) 2 L
& (MEMENT S - 1.2~1.5 g/kg) TIERE
%, B OMESYIREZIT 572, F9 1.5
~ 2.0cmDOEITHEHELMHB L, GHEIL
ToERFEfafn 7 L7 AR (1~3C) I AT,

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

FIHBEDICT Yy MCBEOT LY U %
REENICIBNNEE G- L Lol - R & 2 B B
L CHIMAE S 72, SERPEMESE T ¢, M
X7 i, MEAZRE LRI, BRO 0
Vv JICRITTEIBICEE ~ A 7 e AT 4
—Z W TE X 600 um DR 2 A4
EERL U= R 2 LT ER G D56
ik, — o L5 %R EE L., Ok
RBBE R THR L, 72EF LZZIBO
P % bR 7 B S 2 R L7-1%12,
JEEH9 650 um ORERT A 7 A 2 A {ERLL 7=,
EPSC 1£-70 mV (C1"F v R/VEWL D s E
AT <) OIRFFIEENL T IPSC MNFEEk I 4
RWEHET TiTo =, — . IPSC X
OmV (EPSC DRI YT < ) (23T EPSC
DIFLER SR WERIFE T TIT o 72,

C. kR
1) XYL UEREDN SRR K
ET

AR AR MR & MR N ZRER 21T\,
BARMRENCFET D 3 FEOKRZT ZO
HERE DS O & L EEEAL B 3R BN 2 50
L7, DTN TH BREMED
EEENITERE SN Do T2, IRWT, #
R X » CTHE SN D IEENEN OH)
B D DIEIE & RIEEALN D DR S & 1
B g dHELZEH L, ER T v B
BECIL, ABHRAMEDFR ILIEBENLIL 68+ 1.7
mV TFDEEHE L 20.9 + 0.6 m/s T
BHoT-, ASHRHMEITE BN AS —68+3.0
mV CZ DfEHEE T 8.8+0.8 m/s TdHh o
7o FT2. CHRAHEDER LB B L M
HEITZENFERN -T1 £ 3.7V, 0.8 £
0.8 m/s TH-oT-,

WNT RV RkOoEs L5
v NS U 72 AR AR AR & A
TRIKEDOEREIT> -, T DORER.
0. 3mg/kg, 30mg/kg XV L a2¥&E L
727w NEEOFILBEEMIZ TS T OEN
RoNDHOOEE TR -, Ris
OS2 FHH U 7=, ABRRHE DR E R C
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1% 0. 3mg/kg XV L P ERET 15. 8+
1 m/s (p<0.05), 30mg/kg XV E L 8
HRECIX 13.3+£ 0.1 m/s (p<0.05) THE
IZIEH 7 v FREX VB - 7o, ASTRMED (R
R T30, 3mg/kg NV B L U B
T 83+ 0.6 m/s, 30 mg/kg XV E L
VR EBETIE 8.4 £ 0.4 /s THERZE
BIXERD Bz inodz, Fi=, CHRHETH
ASHRAME & [FARIZ 0. 3mg/kg X VB L %
H#C 0.8 £ 0.4 m/s, 30 mg/kg X
LU EGRHETIZ 0.9+ 0.4 /s THE
RBABITR O bR o T,

2) XUV ELUEERBEEMEO
H %4 EPSC (sEPSC) & IPSC(sIPSC) >
7 AN T B

FHER A 2B\ Tl 72 2 AT EEE) 7o 28
ERETTWDE 0 ERET LT, IEF T > B
BARE IR & RS 1TV, B E BN
-70 mV T sEPSC D#ESE L #REIE % 30mg/kg
ROV LV UERETy FOZL &g
et LB BB REZITROD bivie -7,
WIZHEEAL 0 mV T sIPSC Dl 24T - 7~
N IRIES L OMEE ICITEE R E TR LN
ol (K1),

3) RUVELUVEBRENEBRBIE Y
T AN I E T

H M 2NN 2 THRIBFIFKIZ L - T
B XD BB MEINE ORBIR LT,
3 FEHOBRBE Y T T AINE DR R
TITEFET v MEE AU E L U BREREE
BICRBRICABRRZTIRON o7z
(1 2), 7=, BED ASHAHESER D C
TRAEFIIC X » CRBE & D EPSC % B
EHka B EEER L E NN DOIRIEIZ DOV
THRET U 7o, ASHRHERIIIIC X - TR D4
VNEPSC 23, C #RHERIRIC X - TRMED K
VN EPSC M3Fodk S iz, FNENOIRERE &
BEEAZERT Yy NOFNL & RS L
TENHAEREZTRD N1,

D. Z£

77 2 2 JMIE BB TR MR D L O LR
AR O FEE 72 EORMMREE R &
O AFRRFEE N Z < B ShTnd Y,
LSEDOEBRTIIRN VLo 2 ROEE
L7=7TH®%DT v F &V BRAE %R
PR B AS > O R PR O §F IR R AL
REHREELIER 7 v hOZID &g
BEt L7z, ZO/R, Xy vrerikh s
v N OBARMRRET D ABRRAE TR &
BREIIET LTV DR Z 157203 ASHRAE
L C BHETITETFOEIIRON-DEE
T o7, UL, BrIEEEN CIIRE
MABEREZRWETZ LXK o
720 ABHRHME DR FE DFERILIT, KR
DO LOIVEE RN DREEMER S 5,
ABHRAEIX ASSC C i & bl U TR 72
JEEIZ L » THEREZAS ICEZ T2
EBMBILTND . KRR, oKW
TR AR O E O T 1R SRR <0
L O EEBCEE L TR Y | IEERRZIX
RUDBRAED B BEE 251 IO L O
TR A ST BLS ST D, ZAUEIE
BENFAD LUTUESCRER SR & B <
—EH L TEY O T FITRE RO
BERFIC L > THRAL TV DAREMN S
WeEZLND, T2 CHBEICR DD
ABRRMEIC DA BE RN ER I, [F
CEBED ASHRHMEIIIM B A E R ZLN R
LRI ThD, ZDHEIZONT
DRFHIBRERFEN 2 FIETIEHHAL
T B EIIARAREEE 2 B, 5%, f#
AR, 0 T FR e Rk 2 W T
HARMEL Bbivs, T, 5 FTDOEL
D FFEFFED O RIFHRE DO R FIIH S 1
FHEN CTORBE B EZS &8I THE
BDHHNTND, ZDOTOFEFENTHTS
MOBNERINTHNDLHIHDEEZL
T, B> T, AWML CIIFREZ A IZRBLT
5 F T AGSE DR 72 2 AIC DN T
FEBEA T A RACHBBEAF LTEREZ W
ThEF L7z, L2xL. sEPSC 3 L OV sIPSC

— 104 —



WITN b AHEEREERWET 2 L3
Selpodz, £ ASK N C FRHERS L EPSC
DORMEIZ S B RERZARITA BN o T2,
WEREIIEICE > T 52 & . F
BEN CIIRTEBR 2 Z bR R v &
2D RKIEMHROMBERETITIL, ABRRME
Z aichE¥Ic BT 2 BE . 2 Xk
EOEENREZHND, b O —D2DHHEME
1%, AREIEEEZIT - BT EC
ASE C BRHED AN 23217 TRV | ABHRHE
D26 DANTNF D700, FEBRIEARRIEIC &
o TR SN 25 BUEMINE DRBLER E 7.
5L ABRRMEDISENMT & A ETERTE R
W, EDTZDOAT A AEARE VLR T
1% AR B DR EHEE DK T2 L D EN
D BRREICR T DRI B b a2
L ENHELNoTAREEN D D, AP
FHEIZBARE L0 111 BLLTF OESICA
FILTWB T R DOHMERE ) B DOFLERD
VEEZEZOND, 5%, BEREDOHA T
<TEBOMAENG & ELEkZ 1TV FRENIZ
BOWTHLEAFEFRERE SN TWDINENE
AR DM E N D,

E. &

EHTy heR_RUELUEET Y
N D AR IR ETHIRE 2 S N R gk &
Tolc, EORER. ABFRHMED(REH
NEBITERILL TS Z L2 RN
L7223 ASK° C MRHEIC 1T A 5. 2 727
ST, LinL, EFIEEEN TIIaTORE
THEREYRWET Z L ixHskan
Sl Tl EFEXA XV RET
v NOFREA T A AERE VTR
BREMIIE ) & Fegk 2 TV FBEN TR
el VAY N | o 0 M O e A A 3Y
REMIE CIEARE R LITR O
ST ARIOFERE N R E
I3 ABHKRAE DR EHE D LA Z L,
LU EORR R A5 & Z 37
HEMEDSTRIR X 7,
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1)  BEFRAR, NHFHZ, —HE
"], JHERE BT 2 iR R, &
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2) & T 7, EHERIOAES, HEEFE
A [BYEEBF T HEER, DU R
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SR 28 45 BE IR AR T AT B TR A S A ) 6

53

1. Ry vLrorBEEngRHt
EPSC & TPSC |2 & IF ¢ B4

A sepsc pe
ns
| 1.0 [
1.0
s- -9
Eos = 0.5
£ £
2 &
Sham Con 30malka Benzo Sham Con  30mg/kg Benzo
B sipsc i
ns
= —
1.0 3 1.0
a
2 £
g 05 298
= 5
g €
o Sham Con  30mg/kg Benzo Sham Con  30mg/kg Benzo

Sham Con, Sham Control; Benzo,
benzol[a]pyrene; Freq, Frequency; Amp,

Amplitude;  ns, no significance;
Mean+SE

X 2. Ry LRGN GIRGR S T
T AJEE DRBR R T TR

1 ApB neuron
=71 A3 neuron
42%, E=21 € neuron

39%

IS
2

w
ird

Synaptic responses (%)
1]
o

-
b

3%

2%

Sham Con Benzo

Sham Con, Sham Control; Benzo,
benzo[a]pyrene; MeantSE
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Sy EA SR

Helicobacter pylori BBt D BRI A T4 5 activation-induced cytidine
deaminase B L ¥ A X D5

WHoEm g IR SR SUNRFERFEUREEEENTLSE RN
WHoEw 0E iR R SUNRERFEGOREERENR S BhE
MAEE BEORAEABRF BV TERTFREREHEO -S> THD

activation-induced cytidinedeaminase (AID)EI2EH59 25 Z L2VREA TV
%, BEIAEOTEERIFER & L ClE Helicobacter pylori(H. pylor) 7328 515
N, BAEELHEREICEGT 52 SIIEFIRHEICL D RENTEY, 41
FxX U EOBREARNVE OB bRBIND, Fx DBRFITIX, H. pylori
PREZ O EBEERNLT LHIET Lo tn, BBEX ML R I2X D
DNA 215 & OBSEAVRIZ S5 AID OREZNREREIC L VR L -8
DU BN IV CRMl 2 BiAs L7z, BifE, AID O p 53 D5k b 79

e L TR Y | S R%RITHE SR I 2 Mk 2RI L & OREEART & K i

LTV FETHD,
A. WFEEEK HZ LT,
H DO RAMT B W CE s T iRE R
FEEED— > TdH 5 activation-induced B. B #:

cytidinedeaminase (AID)ZEELNEH 57 5
ZEDVREINTN D, BEHAEDEERIR
& L TlX Helicobacter pylori(H. pylori)
MET ONLD  BAEES BEBAEICES
THLZEIIEFRREICLV RSN TE
D ZAFTFT 7 EORERLVE Y DR
BHmRgEng, Hxld, REIHERICTL
THRETEE A Fhie L 7EFNIZ I

H. pylori BREARE & FEBRERED BRHEF 8
B D BRBE 2 30 e WIS L 7o/ 5. H.
pylori BEHE 217> CHEBEREAETHLT L

HBIETLARWZ EE®E L, 2D &,

H. pylori BRE#% DB REFE U R 7 HBREA
BE R OB E R X DM E LR
FEIZHE S LD AREMETS LT T2 < VBB (B A
N LR 7 E O BLR A BEEE B R A
AT LR LE XD, £ T, B
fbA b L AIC L %5 DNA B & OBE )R
eI s AID OFBLZ NHRETRRIZ LY
IR L7- B O Ukt Bt 2 v Rl

B E R 23 L CNREETE IR 3 E i <
o, &SN OB R 2 R EHC W T2, 8]
Bkt KD Hematoxylin & eosin 448,217\,
FEEE o3 L2 kh U IR R 2 O T B % B
L7z, £7-. FECHIBREN-EROH
FERR L DWW TR B RAEMEZE b & 7F
fili L 7=,

I ERH) A A W T AID & p53 D
PR Y 0 21T - 7=, AID [T ia & o
Guea s 2 b & Tf2ME, 59k5 M. TRERTED
3 HEITHE L, GBI p53
e IOV TR, 10% 8L B O RGH:Hlfa
DTG EIZEMEE L CTHIE LT,

TS O FHIET R & E AR LT
Gutapr ROBE A R L7,

C. SR

rk 28 4 12 A RO R CT, BHIHEE
Zxt L CH B CNERERTRIEZIT - 12
124 35725 (H. pylori (548 106 JR2Z8
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H. pylori FRE#% B 18 WZE) 1Txt LT,
Hematoxylin & eosin Jxf&, AID %&£, p53
Qa2 446T LTz,

R R IIEMEZ X, H. pylori &G %

HE e LimmbBE N R Y% EH T
WD Z e b | HRERRY DO REEZEAE 7
NG ERALAE 2R D DIEFIN - 72,
AID 5 EME R XIS A 0D A 70 B 97 B
DIEFEEHFEIC LR B NLTZ, —F, pb3
B PE AR | RSB0 50 (2 D H 38 B, 4 &
D FEREERENE T ILBG MR IR D H 72
Nz,
HBITE, 8 % ORMFHIZE b, AID, p53 D1
BRIl DWW ORI E T A2 FE i Th D, NEE
IZBIT5 p53 EMERICHL EASNDN, &
RO ZEREIEELE AID OV KD
p53 B FERELELEL TWD)ZRETT
HZ L THEREICBIT AL AN AD R
A MBI T 5281272585 2T
Do

D. EZ%&

H. pylori I3 B D EE/2JF/E TH Y | %
DIEWF B W GEIB T mEREERED
— DO Thb AID 2’5325 Z L RlES
NTW5, £7o. 3FM ORI X BEME L
HER 2T H. pylori IREEE CIIIERE
BN THE IS RS R A D ]
Szt e, NHREEEELE TIX
H. pylori FRENEmRIZEIO Hid 2 &
Elpote, —FH, MEMBRECIEH D LD
O LY RHMBEEIE L 2 2Tk x ORBREt
TIE, BB REICHT 2 NEERERZIC
H. pylori FREZ1T->72& L THZEDHZD
BHBEAERIVLTLHIET Loz,
L7228 > T, H. pylori BRI O BRE3E Y
A7 DIBRE R R OB E RKIZ X DT

ML DR IZHE S3LD D), & DI,

i A b L A 7p EOBER MERE % D £
BpE E BB AEICEET 200220 TH
NEMZDVEND D & E 2 AWIEA B
LT,

H. pylori 5t EBE O EEICRBIT D
AID FEBL & MRk TR RAE M (L O B 4
Rt U728 E Tk, AID BB X B ERR
LG ERACAEICEBERMHBAZROIZ L
WRENTWDEY, &5, H. pylori &
IZXY AD E¥BIXMETT2HDD, H
pylori REGE LV bEro7oZ Lk
BHENTWS Y,

B S CxIR B BT 5 AID, p53 D4
PR YA IXIZIER T LTV 0N M
RFHIRIEMEZAL & OBLEMRIT T L
THE6T, BEBEFICIIT D H pylori
JEGLIZ X DM RIRAE & AID DB EL
X 5HIZiE. AID & p53 Bin AR L DR
BZDOWTIIER G DAL TH 2R, L
L. H. pylori BRE I ERFEFHEE R AL B AEL
T=JEBNZ I\ T H. pylori &G ZfE 5 &
DHEFEF I RIEME AL 258D 22V T B B
DHLTmEmW AID BHRZEBDZHE. H
pylori BR e 1% D NS A1 C AID Yeta 21T
DTl mY ALY BT RRIE S
R HRBEMEN B D, F T, ITHEEHRAE G S
ML TW5 H. pylori R4 E (ZRIE L 7=
BREIZ OV T HIAEFI 25/ L, AID Yefaltk
AHET 52 LI BEBIEICBIT S
AID ODEENIVHAONIS EBEbi
Do
(ZE )

1. Fukase K, et al:
372(9626):392-7, 2008

2. Maehata Y, et al.: Gastrointest Endosc
75(1):39-46, 2012

3. Nagata N, et al.. J Gastroenterol
49(3):427-35, 2014

E. RSk

H. pylori BRHE % O B E B R AR
\7 % AID, p53, fHAkFHIRIERT R & DR
HEABRFHF Tho0, TELHIETRAIZHE
BT 2T ST,

Lancet

F. BEAREH
BB S TlX R0,
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G. MM EMHEO HEE - 2&EIRN
(FEZ&ET,)

1. FFRFEUS

7L,

2. ERHEEG

7L,
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I EAT TR

BEBLOYFATATFTEROFRIZOVT

WHIEEE IS UNRFERFBEE IR E R %

DUVNVTHRFTLTZ,

WMFHRER HaCaT Mfal IO NER 77F /%A (NHEK) Z T, AHR BL O
NRF2 OFRBUIKIET AR NZEOF KT THLHY T LT IVTERDOHRIZ

A. AR

BATF T T VNV ERAL K EZ BAIR
(AHR) 0 L CEMEEZRET LI EN LN
THEY,AHR ZHETLHZETHAFF
M FEOIERSEM CELAREMENH D L
EZOND, CNETOMNZEETEIED 7Y
— =V RATUVOREERZIZ AHR ORRPHZE/E
RndHsZs R U, AR Tl &
WNEDERY THDHY T LT IVTER, &
DICFER 2 & e AN OWT, AHR &
PR ILEAZHI4 5 NRF2 (12 M IE 320 %
ZRRETLTZ,

B. W5

BESFIF VAR, XUV E LU
B AHR OENBITIS IO CYP1AL %
Bl NRF2 OENBITHBLIOWIER{LEEE T
55 HO1 BB KT THEEZ BLI OV T A
TIVTERDOYRA e E G RT-PCR
THHLTZ, 2D ER% AHR B
NRF2® siRNA 177E F CrratLiz, F7-[FE
DOWEt R 2 ate 5 FEOES HH| (SEH
TG AR L, KSR
RIERY: . FWHE) [Z DWW T To72,

C. B R

VT AT VT ERIZR UV E L B E M
® AHR OEERNBATIHEI O CYP1AL ZELD
IHERZ RN (X 1), £ T A
TV TERTE NRF2 OFERBITREIO HOL
DOFRBZIMHIL7- (K 2), F=ZnbDEH

1% 5 RO HAIOH Tl FEERZEILIZ
BHI<ERHT- (4 3), siRNA Z V- 1Et
TIET L7V TERO AHR FEEB IO
NRF2 #RFAZ A TIERIL, £ EhhsT
L CWAZENHABN 72T (K 4),

D. %

HIEITZ A HHOKZOBIICE-
TREL-EWRS AT R T THD, =
NETIENICERESN A A4
PE ST 5720, a4 AR B Y
HEHEZ2 L DN EPRFTS I TE203, BRIR
JEAR DL EBEIZR O LR oT2, —J5 . T
iE D FZ JERE IR . FEIR g e IR | AR RE R . &
L S S o PRGN A ar g P ST (N
FEAAE, FEBERL, PRG0N FR
ZREt U7 R PR R BR Tk, ZP AR
PRIEROBEED RN RDO BN, ZMLY;
(28 ENAMBD RSy HRIE EZ D AHR
IZVERL ., MR ZRIEAR D BB I D7 o7
AIREMERE 2 BN D, ZORBR O TR
FED M AF XL HHEEICE TR D)o
T2 embl | AT O PR R I
IR 580, AHR [HEERZE T HEY
H SRR I KR OB A B 54139528,
HIEDIEREL THERNLEE X HND, 4H]
FEAL IR ZEFLIZHRVY AHR 3308 NRE2HH]
NEDHLHZ R, EOERICEH T 5
R ER G AT LT VT RERT
bDHZELEIR LT, HEEIREE FLIX BRI BE
WA T, oK B HEZEICHWONDES
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TARND—2THD, FEEIREF IS A
AR EOEREEMTI2RNDH D
EEZ . BUIEMERE 2 RLELZEME
BERIRATTEZ E L TRV, 4 BIOfE R0
B RAITIE D FERERY70ARML L 70 D B 2 B
Do

E. #&ia
R, M OVERZ & e H HANCE
AHR BREIER D BT,

F. BFes%%E
1. w03

Uchi H, Yasumatsu M, Morino—Koga S,
Mitoma C, Furue M. Inhibition of aryl
Hydrocarbon  receptor  signaling  and
induction of NRF2-mediated antioxidant
activity by cinnamaldehyde in Human
keratinocytes. ] Dermatol Sci. 2017
Jan:;85(1):36—43.

Fukushi J, Tokunaga S, Nakashima Y,
Motomura G, Mitoma C, Uchi H, Furue M,
Iwamoto Y. Effects of dioxin—related
compounds on bone mineral density in
patients affected by the Yusho incident.
ChemospHere. 2016 Feb;145:25-33.

Matsumoto S, Akahane M, Kanagawa Y,
Kajiwara J, Mitoma C, Uchi H, Furue M,
Imamura T. Change in decay rates of
dioxin—like compounds in Yusho patients.
Environ Health. 2016 Sep 7;15(1):95.

G. REMEERE O HEE - BREIRIL
(FEZET,)

L
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|1

A B
- 8
<Z( 5
T

o L - £
S 4 :: 'g 6 *
~— g * o g
$ 7 3 - > 2 *
a9 * O L4
>0 1 03 *
Og 2 F 2 < *
oo © =2
> * % O 2
5 1T @ g
$ i
ﬂf 0 'l 'l '] 'l '] 0 '] '] Il Il

BaP - + + + + + BaP - + +

CIN(uM) - - 5 10 25 50 CC(ug/ml) - - 1 10 20 50 100
C control BaP + CIN BaP + CC

AHR

DAPI

CIN:>> FLT7ILTER
CC: K
BaP: AV ELY
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A control

N

L

(1'd
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o
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B 40 p CIN

Relative HOT mRNA
expression
N
o

*
30 P

10 F

0

CIN: > FLTILTE
CC:# K

O

Relative HO1
mRNA expression

K
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X3

AHR siRNA

C

Control siRNA

A AHR »

500

o o o o

o o o o

<t [sp} N ~—
uoissaldxa

VNHW L-OH SAieley

o
o
wn

o o o o
o o o o
< (3] N ~—

o

uoissaidxa YNYW L-OH aAneey

ACTB »

*

2

N
-~ -~

©® @ ¢
o o o

0.

uoissaidxe YHY anneey

0.0

Control siRNA

BaP
CIN

BaP
C

+

N

AHR siRNA

NRF2 siRNA

F

Control siRNA

E

NRF2 »

[ee]

M~ © OO <~ O N v« O
uoissaidxa

VNAHW LV LdAD dAljeRY

uolissaldxe
VNHW LV LdAD aAljelsy

N — ®© © ¥ N o
- o o o o

uolssaldxa 4N SAlEleY

+

Control siRNA

NRF2 siRNA
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|4

>

Relative CYP1A1
mRNA expression
o =~ N O » 00 O N 0
*

BaP - + + o+ + + +
Formula (300 pug/iml) SAKT KBG JTT KSTS NYS

AHR DAPI
CC:# K
BaP: A2V ELY
3 SAKT : SeBtE 4% %

KBG: #ERERFA
JTT: + 2 K5
KSTS: R M%E &5
NYS: &gk

BaP + KBG
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Gy HOWF %

H s E

2,2’ 344,56 -tHF(E T ==/L(PCBI82)D Tk, E/LEVRBIN
EMFLZ B — Al LB

wrEoaE  HE [FE
wroew & KHE TR

SR SP S Sk
SISESE PE E R R

A

i,

PCBI182 1, ZDHE&ENLIFFITRB I NI W T ERRB I, DRz OV
TELMEN D> T2, ABFFETIL, PCB182 MRS NI OWT, Ty b, E/LE
YR BIOEMFZ By — AMs)E AW TR, TORER, Fvh, B/LVEYRBIUENMF Ms
I 1 EEOMEY M-1(3°-0H 1K) 24K LT, £z, ZOIEEOESIX, 7 (PB
ATALER) > >E/LEvh(PB mILER) >E/LEyh GRAEE, MC AiALER) >ERDIETH -T2,
¥ElZ, PB BIALEEZ Y MF Ms (240 oo IRk~ ==/L (PCB187, PCB183, PCB180) &
Ho 10~50 fEEV EME TSN, DL EDOFEREND, 2,4,6- S FEBEBHRA~ P 2H T
% CBI182 1%, FEFITRBS NG N ZENBBNZ 2T, F2, RETEESR LT PB B8O
CYP2B 3 (v CYP2BI, E/LE vk CYP2BI18) BLUERNTIL CYP2B6 DB A RIS

A. BFEREEB

2,2°.4,4°.5,5’-hexachlorobiphenyl (PCB153) |
2,2°,3,4,.4°.5,5 -heptachlorobiphenyl (PCB180)
B X OV 22’344 5 -hexachlorobiphenyl
(PCBI138)I%, bt hIniEH-ChFliE THrICH
BEMRHSNDPCBEMKGEKETHLY, Zh
S5iE. W bdh@ LT, 24,5-ZHHFEEHR
NP HUNE23.4,5- U HEBEH AP
YA LTWD, EFRIZ, 20094 Todaka 5
DT IE FE A2 DL 35 4R 1% D JhE BB iR
DOPCBEMER Z TN FER, WEREFERB X
WREEFEONTITYH, LFEOPCBEMR
NiHZNT & LnhIHERSE CtE &
D1.6~22(EZ N2 L 2 L=,

KB 98 O 2234456 -heptachloro-
biphenyl (PCB182)i%. GC-MS|Z L 5PCB#E M
{RO—F 5 HT (- E60mODB-5% 7 A i ) D
5. PCB187 LR FFREf] 8 &< [FICPCBE L THI
BTV 5SS, PCB1821E, 2,3.4,5- VUt 3% &
RUB L E246-=HWBRBEBHS LU NDAL
L2 END, BREETHD EEDID M,
FORBUZONWTIFEELHEN 2V, 72
L. PCBI&2Z b MK 2 DI S T- LD

FIIRNTEND | BRSNS T V)
HLIVRW, £ 2 TAMFFETIL, PCBI82MDfX
A>T, Zv b, EALEY FBXUE
MFI 70y —2Ms)ZHWTH~-, £
7o, REHCBE 5355 ~ 7 1 AP450 (CYP)
STEEHA LT 5720, (RERZRCYP
AT LR B C b RIERICRRET L T2,

B. B H

D PCBI182 &k : 2,4,6-trichloroaniline 33 K&
Y 1,2.3.4-tetrachlorobenzene % tetrachloro-
ethylene (Z¥Af# L. isopentyl nitrite Z ¥ANT4 .,
100°C T 24 B S S ¥, RS %z
chloroform THitH%., 7/VI T+ T LB K
O U BTN T T PTT . RAEEIIC B
M HPLC THHR L7z, PCBI82 Ot —r%4)
U L7224, AffEmm6NTz, GC-
MS OFER. T8 392 THoH I L aRERL
72o UNEIE 13.8 mg THIE X 974%Th -
2o UUF, ZhEHAWT, REFEE1T-
2o © EIF Ms OFHRL : Wistar SREEMET
Y NIRER 220g)B LV Hartley /7E/LEvh
(RER 320g)% =, BT Ms 13, R4

—116 —



P | phenobarbital (PB) 33 X O 3-methyl-
cholanthrene (MC) FiiZLEED 7 v~ k & E/LE
v MBI LZ, PB BLO MC 12Zh
ZH 80 LY 20 mg/kg/day DFH&ET 3 H
FNERENE G Lo, mi&&5%3E A ICE#&
L. ELICHE/MHLEZ, ® B MF Ms : A
ANBMH 10 A6l a7z D% BD
Gentest L X VHEA L7, @ (RE®HOE
: iF Ms % 40 uM PCBI182, NADPH 4%
F. 100 mM HEPES #&{&#& (pH 7.4). MgCl,
EEbln, HRMIC3TCT 1 BfEA v =
~N— K L 72 % . chloroform-methanol (2:1,
viV) B L O m-hexane THIH L. & 512
diazomethane T 2 F/L{kt%. GC-ECD ¥ Xk
O GC-MS (Zfk L7z, PCBI82 fiH#MDE
B3 PCB182 O &E#A AW TIT-7=,

(B ~DRLE)

[k RSB T 28 FEER D 7= D
Fa# eV Ty D RBRICERL T, R %
TELIETE T 5720, BR 7 VT Thilk
% SHENRONODO B IZ KR TCSH T2,

4 [

C. HroeRs R

CB182 %, NADPH TF7E F. iHKHINZT v,

BILEYRHAOVNIEMT Ms L£&b12, 37°C, 60
min JSEE 72, Fig. 1 121%, 7y MF Ms 12X
DARSILZ CB182 {3 (AF/VEEER) D
HAIa~ 7T L% md, AR Ms & PB il
PR Ms D35A . 1 O (LT, M-1
ET25) DMRFFEFR] 19.50 min (2R S,
Fio, BVEVROGEITIL, RO, PB R
FHEBIOMC FLEOWT LD Ms T M-1
DFHDY, EHIZERTF Ms THIFEIFEIZ, M-1 D
INERRS VI (T — 2R 5#H) .

I, BIF Ms BLOENMTF Ms 1[2X04
S M-1 OFE&%1T->7-(Table 1), M-1
DEEIT CB182 DEHRARWTITo7-, &
DFER. TvrDBE  M-1 [TRAHE[F Ms T
[EBMEEE LVE RS20 >7273, PB AL
. Ms ClZ 1,370 pmol/hr/mg protein ~& T
IZEENL7=, 7235, MC BIIALEE Ms Cix M-1

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

1T ARSI T2, IRIZ, BELEYRDY;
B ARAEE Ms T HHZRY S M-1 AR RS
ZAELTERY, ZOIEMIL 18.7 pmol/hr/mg
protein Toh>7=, F7=. PB FLEE Ms (210,
BETIIROLOD 1.4 FI28NL-, 2B,
MC FTLEE Ms ClIERAE Ms ERIFRE DR
MAR LT, — 77, EMIF Ms @ M-1 ZERdE %
I IARALFRE LT MTF Ms D T6%F2E LK) >
77

WIZ M-1DAL & A R E T 578, PB
ATALFR S M ATFMsZ BV TLO0fE D A7 — L
(100 ml)y TS ZATV, ARk S 7=
Wzttt AT bl ZhEGC-MSIZHEL 7=,
ZOFER  M-1DAF )VEEERIL, 4T 8422
ThY, CBI2D 73T &L Wm/z 30%7)>7-, Z
DFERND M-LIIZOHIE THAHZ LN BN E
727z (Table 2) , EHIT, M-1 DAF/LFEE
(KTlX, 77 A AF [M™-15] (m/z 407)
IINZ | [M*-43] (m/z 379)2 N Ehier) <t
STz, ZORERNS M-1ZAZ L, T72b5
3BYLH D NISSIWMLIZ, OHFEEH T HZEMN
HEZRSN -, RIZ. M-1D AF L EHERDGC
IZB T DERFFRER] &~ AART NV E | G RRE
fh LR L 72E2 A, 3-MeO-CB182£1EIE — %
L7,

D. %

CBI182 @ in vitro fREZFH~T-fER. Tvh,
E/LEYRBLOEMFIZED, CB182 DY
DIFEEA RS, GC-MS TORMEHE &, 3'-
OH R THHIENBHLINI 22> T-, Fig. 2 IZHF
Ms (285 CBI182 DOHEEMRHREKEZT~T, £
7=, FTOARKEITT VM (PB BiALEE) > >F/L
Evh(PB RILE) >E/1LEyh GRILE, MC
HTALER) >R > Tk GRALEE, MC RITALER) O
IECHHZE, EHI, ZDOAERT PB AiLEEZ
yMZEBWTCRFICEE TN 5Z LB
272 o7, A El CB182 DR 3-OH {&
DARKIEMEIL, PB BILEEZ v MF Ms T, 9
1,370 pmol/min/mg protein TohH->7=73, ZDiE
PEDRIIL 24, 5- =R BEBEo2H/T

— 117 —



Pk, 28 47 LI AR 55 81T BOEE AR AT S S Al B

% CB180 dF {4y 3'-OH-CB180 DA R%IE
P 73 pmol/min/mg protein (PB AALEEE/LE
ST Ms) Oz H R 19 fEHED-T-, S,

246-=HFEBHAPUEETH CBIS2 3.

KEALS U WEE 2 DIy, TRICKL

T, 2,45-=HBE BB EFT 500,

XD LS T W ERHLN /2o
77

A [E], CB182 {\#i7% PB BALEE GRS
HZE0 b, PCB UHfEER "&L T, 7vh
CYP2Bl BLOE/LEvE CYP2BIS 23 FEIZ
B 5L CWAZEnReEnz, —F5,.PCB
#HZRE 535N CYP o FREELTIE, 2ivE
TIZ. CYP2B6 BLOY CYP2A6 RSN T
W5, CYP2B6 1%, CB153 @ 3-/kfig{k<
2,2'3.4'5,5'-hexaCB (CB146) 3'-/kfe{t% .
%72 CYP2A6 1% 2,2'5,5'-tetraCB (CB72) ¥=°
2,2'4.5.5-pentaCB (CB101) D 4-7Kfi{l % fi
345, CB182 {RECI. 3-/KEe{b NI TL
7=Z& 5, ERIFCIE CYP2B6 D5 N K&
WEEZBIAN, 2O HITAE%OMETHD,

E. fiim

PCB182(%, 7w b, E/EV B LIUEMFMs
IZEY ., BHIZ3-OHIE~ U stz &
7o, T ORBHZIIPBFEE M D CYP2BEESR
R BE L TWD Z EARIEBE N,

F. LRI H#
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~13 H

6. IIAMEK, KHTHE, KRR 16, M,
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A) Untreated B) PB-treated

/ M-1

1 1 I I I I
10 20 30 10 20 30
Retention time (min) Retention time (min)

C) MC-treated

/CBISZ

1 1 I
10 20 30
Retention time (min)

Fig. 1 GC-ECD chromatograms of the methylated derivative of a CB182 metabolite formed

by liver microsomes of untreated (A), PB-treated (B) and MC-treated (C) rats
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Table 1 Metabolism of CB182 by liver microsomes of rats, guinea pigs and
humans and effects of CYP inducers on CB182 metabolism

M-1 formed (pmol/hr/mg protein)

Animal Untreated PB-treated MC-treated
Rat B.D. 1369 =£ 162 N.D.
Guinea pig 187 £ 126 267 £ 117 17.7 £ 11.1
Human* 143 £ 20 - -

N.D., not detected. = B.D., below detection limit. -, not done.

Each value represents the mean + S.D. of four animals.
*The value represents the mean + S.D. of triplicate determination.
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Table 2 Mass spectral data and retention times of the methylated derivative of a CB182

metabolite and its synthetic compound

Mass spectral data (Relative abundance, %) Retention
Compound Molecular time (min)
weight [M*] [M*-15] [M*-35] [M"-43] [M*-50] [M*-70] in GC-MS

CBI182 392 100 - 33 - - 101 13.34
M-1 422 100 47 - 27 14 - 15.53
3'- CH30-CB182 422 100 45 - 29 18 - 15.53

-, not detected.
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PCB182 M-1

Fig. 2 Postulated metabolic pathway of PCB182 in animal liver
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SRR T i

2.3.7.8-Tetrachlorodibenzo-p-dioxin O F & THE /1 ~DEE L L INF DOREREREHT

WrgessEE ad IR WNRZPR R ey F R E R0 s EHeR

i VAE]

K Ak WK RFBRR PN Ty AR 0 B

MBS T4 IX I E Tz, 2,3.7,8-tetrachlorodibenzo-p-dioxin (TCDD) D 4Lk 7
v M ~OBREED JEVEIN T EIRICEB W THERER KRS LVE B X ORERLVE D
BRART S, SRNONHEROREEEDO —mAHE S Z L AW LMNITLDD
HbH, LnL, FzEDLIF T, ZNHOHATETORENENFHATE 2N
EbDOhoTEL, T THREEIL, RHMEOFR~DOKE)R, HEROFKFEE
ICHET D EOFI-ARTREMICER L2 EM Lz, £9°. BRICKAED KR
JVE L TH D prolactink DIFEBURIL & GEIREA 2 & B VRN T CTHENT L 7255 2.
R >~ R ~0 TCDD gL, BRHOFT v MZBWTARKLVELDL~L

FIRTEEDLZERHLNCRoT, o, THLEAFH LT, TCDD IXF RH#
DEHRICB W CTEIRITENZ240#H L7=, LA L. TCDD BEZFZEEEC prolactin % f#ifa
THILET, TURNRTEFKECLE L, S5, BIEOFRITEHOREIE &
54 LT, TCDD {KfFRy7a AR ORAECFE FLEES & B~ prolactin
AEIC K- ChER W LikEMEm 2R Lz, — ., FEERIEKEZEER (AHR)
HEITEBRIN D)o T2, LLEDORE
225, TCDD 78 AHR %41 L CEWRE® prolactin L~V &K T &8, FIEHIH
OWCIHIROREEFREELEL T D L O - elEN R S,

DRIEZ v b TIE ERROFRE~D

A. WFZRER
EIRER D 2 A F X% VIREIZ L > THY

ARICECLRBREEFIT AR ETHEIRL,

EWIRICO- D EENED - OB KR
=0 (1), Fxx, Ty hEAWEINLE
TO—HOMFZEIZ LV  AEEO—5H h
B T 'EIZB T 2B EBRKALE S
(luteinizing hormone; LH)35 KX OV E A /L
> (growth hormone; GH) DAL TIZ
BETHZE28ELTEE (2-5), Lo
L., WEZED LT, 1) BEFLI E CTHk
e 9o AR OIKAKREIL, BIERo LH/GH
FEBURTOHLTITIRATE RN L b
WNZ 2) 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) DUEARIABREE 13, Ja R DAFFEIC
T EE 527200 FLIRBOEITICES
THERELEDLI L RERDN-TE
oo TNHDOFEFELZT, Fxidilk., A

ROBELEMELRZEmD DT DI
AR THLREOFRICER L7CEY
MAZERL TWD, REEX, £ 6D
RN DN THET D,
BRENZMHETHDICTRHEET
&HDDON, prolactin & FEIEIL S AN T HEAR
WILELSTHD (6) TITET, HIRT
> b~0 TCDD &N, BRI A DL
B LV EE B 2 DB ERE
L7, ZOfER, @FEITERHICE N THE
F* % prolactin _E5H-73, TCDD (2L ->TH
fil SNHEENHA LI, ZOFFEIZEHR
L. BHFZECIREHIC, RMEOEFIRRES &
HAEROKRER L OEERLERE ) 2
& LT, TCDD IZ X2 E L BE~D
prolactin fifai1Z X DR EZMIEL 7=, £
S DOEAF XY U EMERHEIL. ayl
hydrocarbon receptor (AHR) D&M 23E
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ECTHD (1), € Z T, BHED prolactin 15
TlZxt9 % AHR OFHFGZBH 5015
72%. AHR K18 (AHR-KO) 7 v % H
VW RRR A S E L7,

B. WFEFH
1. B FEER

MEMED Wistar 27 > b & —BRASEL L,
PHENICHE TR S5 E . £ DH
iR 0 HE & L7e, 48R 15 HEBIZ,
TCDD (1 pg/kg/2 mL =t— /) 7% Hi[ERE
Af&E Uiz, tREEEICIE, 2 — o s %
w5 L7, iR 18 HEG 21 HE., 72
HONTHIE 0 B S 14 BHIEEORHMA X
DR TN EAR S LR A2 B L 72,

Prolactin #5355 Cix. L350 & RIS
TCDD ZWHE L7-K:7 v hOHERIZE
WTCREER S T HIEE LN T —T I
Z N ENICEE Lz, RBER 7 HE
HIEEE: 0.5 pl/BgfE],. 2 R (213, 50
ng/ul prolactin K & 5 W ITTEREE & LT
saline DA% FHE L=, HFE 2 H%. 4 H
%.7 BB IO 10 Bk, HAER DK
HARET S LI, FIRITEER 4
L7, AR, 8 Ml 5 10 BEEnEFIC
Y SRR R 2 i L 7=,

AHR-KO 7 v O TIE ED AHR
B FRIORELYRT 572D 2 TDR
75 AHR ~7 u KA L 70 2 309 ITHEIR
Ty bEAER LI, Thbb, AR
(WD x AHR-KO & 5V MiE AHR-KO
i x WT HECOREUZ LY, WT BEW
KO OEEIRT v b2 B L7, [RERIC,
TCDD LB % L 7= D HIZHIPE L7z fRHEIC
ONT, HE 7 HRICERITEHRBR 21T
o &z, MmiREHE LTz,

2. U7 )VH AL RT-PCR ik

fld FEEAR LY total RNA ZHH L7=D
%, PrimeScript RT reagent kit with gDNA
Eraser (¥ 717 /34 A#t) ZHW T cDNA
AL 8), T ZEZHER L L, Fast
SYBR Green Master Mix (Life Technologies

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

)y EHWTERZ /327 E O mRNA
BB 2 it LT, T iIZ, 2 —7 > b
mRNA @ threshold cycle (Ct) f % B-actin
mRNA @ Ct fETHIIE L7z,
3. Enzyme immunoassay (EIA)

MfyE prolactin JEEE L, HIROF > M %
FAWT, IRMEBAEICAE > CRIE L7, 1L
THIX, WRAFO EIA buffer 12T 10 f#AR
L7z BIZHIEIC W,

4. BIRATERER

BEH (9) #2BIC L CERITHRER %
Tol. B% 30 DN BELTZD S,
7y hor— IR LU CTRBRA B L.
30 Iz 3siF 5 licking 1T 8h D 3 i B
ZBRATENOREIE L U CEHII L 72,

5.Y SRR

HAEREE D 8~10 B2 E—El F 3
BB AAT o T WD T — LT v b
AN R CTHRBRZBAIE L. Y Tk
ZHBICTEISE.5 HOFT —L~D
RAZNEICFEER LT3 DDERRDLT — A
WERE L TRAT DI L ERETH
(alternation behavior) & EF L. LLTFDOF
IZ &0 RFATENE (%) 2R L, B
BRE W OfeE & LU CEMil L7,

(R EHE ~DHERE)

AW T D2 EMERR T, [TUNKE
g EBHRHFAE 12 &5 4 5I2EOX,
Y FEREEESIC LD ERFEOATED
b E N B O & ATRE 7R IR Y #B8 L C
Fht L7-, B EBRATEES  A26-025-1
BEO A26-151-3, BEln T % FEBR I,
(UM R AR T FLf 2 R 2 2B HR
HIJ 25 10 5% 2 HOBEICESE, &
BEOEARBEHBTITo (KREE:
26-4),

C. ERER

£9°. EIEHIO TCDD RS, (iR
Mo EFIRI O prolactin FEL L ~L |2 K&
T RBE MR LTz, ZORER., IR
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BWTHEHNBE IR o203,
TCDD [ HE#% I L H 4 5 prolactin
mRNA #H FJ/ 2 FGE ISl L7 (Fig.
1A), Z#EE&E LT, MmiF prolactin &
£, TCDD IZX> CHERMIZIKTT 5
Z L DER S (Fig. 1B),

BIRICMETH D prolactin L ~/L DK
TZ2FE LT, TCDD 135 REIREAICE
WTRENRBRITECTH S licking D
FEharE M 28 S 872 (Fig. 2), LavL,
. F 9% prolactin % TCDD BRFEREAK(IC
WAL Z A 2N D RITIEF KIS
FCTHELE (Fig2), Sbic, BRITHE
~DOEE LA LT, TCDD RHAIREEZ
Lo TR AHAERDREES L OEYE
FLEEE IR T &, BREAE~D prolactin
FFRIC L » CeER WV LWEME W 2R L
7z (Fig. 3), TCDD {KfFRY72 AR DRE
B oM L ik, B REIRHE~D
prolactin fi#31C L > CIEF KHEICSKEL
7= (Fig. 3B),

WT #E#RZ v h~@ TCDD BREFEIC X
ST DHDERBO prolactin L~ /LK
TiX. AHR-KO 7 v b ~ORMLERIZ L -
TIEe<L BRI T- (Fig. 4A), =
NEAE L T.TCDD {KFH7Z: licking 1T
BHOMH H. AHR KEBIZK > THEHELE
(Fig. 4B),

D. B8

AW ClL, RO TCDD IREIZ &
STEHE RO A~DEE 2L THAE
IROREFI\CEEENET D L O =727
REMEZMRETT 272 BRENF51C& D
BN TEEALE L THD prolactin
IZEE LI 2 e L=, EOREE.
TCDD X B R ORIz T
prolactin L ~L &K X1 2 HEE ) | B
L7, ®iZ, TCDD HRERHEDHAIIN=EN
|2 prolactin Z#fi#s L7-fE R, TCDD O#E
RMIBEIZCL > CHAD T 2FREHED
licking O FE Ml 2N FIEIE 7 AU ICthE

TAHZERHALNE o2, TNE/FAEL
T, BR#EBE~D prolactin ifaix. H
AROEAEER L OFEEEEEAIETIC
® L TCHeER W LEEE R 2R Lis, B
LoREERE XY, TCDD I L2 FRHED
prolactin {5 T % /i L 7= B VERE 1 DIIE A,
HAE VR O RIS O — Y 2 10 5 & O
IS NFEIES LT,

Prolactin ffifai%, HAERDOKEEST
BRERENETICH L Cidmse s £ Tk
BORRNoTe, —Fh, HAEZOEEHNE
1L FERIZ K> TRIFEEF L-LIZET
WE L TEFEEND Al &b MAEDRIC
ke 3~ D RIRE 2DV Clid, prolactin J8
DICES L BEFEOBFRAENERTH D
EEZLND, Tlok 7=k oz, Fexlx
ZHETIC, RO GH/LH & T 2% EE
FILFETHZEERAHE LTS (2-5),
INHLEELETEZS L, TCDD IF
IREHA prolactin 72 & ONZHEE GH/LH @
WE AR L LT OHAEIRREESE
BT D EOMENEESND, 5.
BR~DEEGHREEBITEA L TERS
BEZRS Z &0 44 4% R
EOEFMBIAICHIT TEEELEEZEZOND,

KA TIE A A A X VB ERBICE
FELEZ LTS AHR 723, prolactin &
TICESL ERITEIOMGHIIC b EE /2%
FZHE L L R LI BEDE Z A,
TCDD 7% AHR {K{FHJIZ prolactin i&{x
FTORBELIET I ELHEEIIAHATHD
23, TCDD (Z X % prolactin L~V DE T
(X, B IR OFREL_EF D A& —imA il
LTWDZEnD R EEEIC S <
E1EE 2TV, BR#O prolactin FEL
Bz, RIC X2 HERBI(10) CUEH
(ADEZED RN E 2 BRIz T,
BESOEBEENMES Y 7 TV rER
DAL FES < prolactin FEZE ffll e ~ D
FE (1)0FGHRBIhTWD, i
IXREEE . BBIERO GH/LH & TR A
H® AHR JEMALDNEE THDH Z L 2
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HLTWD (B 27 FE 7R
F), THNEBEHE LT, ABFRICEW TR
B> AHR BEFARICIEBER R, B8
@ AHR {KIFHIIZ prolactin X TN Z 5
ZENHER SN, N0 Ens ., D
< Y TCDD {KTfERY 72 - @ GH/LH
BT (BREEE) I2ES L BIER~ORH
DAED ., prolactin KT D FERK TiL7ew
LD LEHEIND, A%, BIRHIEHRICR
B IR AEBIEEME OEENCER LR
Mra4r 9 Z &3, prolactin K T DOHEHERZ
BRIZAT CTEETHA I,

E. 5

EARH O TCDD BRdEIL. B REIRHED
AHR JEMEALICEESUW T prolactin L ~L
R T S8 FRITEBOMH OV TII b4
IR OAINE O— K 2 9 & OB HFEE
DB N7 o T,

F. BFZE3EK

1. BARISEEE 136 £4 (LG, 2017
£ 3 H 27 H)

2. 5 43 BIH AFEEFZESFINES (4
R, 2016 £ 6 H 29 H)

3. % 33 FIHAEZSIUINZH KRS
(ERE. 2016 45 12 H 3 H).

G. M EERE D HIFE - Z&IRB
Briz7e L,

H. 2% 3k
1) Peterson RE,Theobald HM, Kimmel

GL.Crit Rev Toxicol,23: 283-335 (1993).

2) Mutoh J, Taketoh J, Okamura K, Kagawa
T, Ishida T, Ishii Y, Yamada
H.Endocrinology, 147: 927-936 (2006).

3) Takeda T, Matsumoto Y, Koga T, Mutoh
J, Nishimura Y, Shimazoe T, Ishii Y,
Ishida T, Yamada H.J Pharmacol
ExpTher, 329: 1091-1099 (2009).

4) Hattori Y, Takeda T, Taura J, Ishii Y,
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SR TR

2.3,7.8-Tetrafluorodibenzo-p-dioxin DAARELEE L XA A% 2xb 4 HiEHi/EH

WoEmEE A IR TUNRFZPRFFEIE T o T ARy ez
wroew 0E  RE FE SUNIRZFER RN e F R A K08 B
MREER AW TIE FA AT mIEOH - BRORORIH 2 B0

& LC, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) @ 4 SO FEF 4% 7 v 3
JRFIC @ L 7= 2.3,7 8-tetrafluorodibenzo-p-dioxin (TFDD) Z &Rk L. + D4R
PEZR B NCHE A A F v Nk DiEGUER 2 Gt L7z, 2 >~ M2 TFDD (1~
1000 pg/kg) #HEEREOKEEL, 5 1 BRBLWY 7 BRICBW TREZ L,
B EERS LN A T F U I VFETLELR T THD cytochrome P450
(CYP) 1Al OEEFRIEHZHE L=, ZOREHE., TCDD 2L - Tl Z 2 IFiEK,
Fif AR 254 | AR EEEEINNH] 72 5 NS CYPIAL IEMEFEO W ICE LT, TFDD
BHIZL > TCIeBEINE o7, 6T, b NAAMEEK TH D T47D
HERL 6 LT, TCDD (500 pM) & 42 TFDD (100 fM~10 pM) % fFFALH L 7=
EZ A, 100nM LA ED TFDD fffIC K-> T TCDD {K#FH)72 CYPIAl R
AR SN, NS ORERNS, TFDD 137 v hA~OHERR OS2 X -
TIEFA XV AR OBHFEEEREI RN & 72 b NCHila L~ T TCDD

W23t U CHEFUER 2> Z E B LT o T,

A. BFREHER

B A F L EIT THFEER, T a7
O NZRIEREMER E DL R E L
BT D (1), E/o. IR RHED FEEH
RHEDREIZ X - T HARICHE 2 D3
BEENEET D ), 7x JWEZEOH
FHE DOBPAECEFHINIFEDOEREND |
BATHV PRI RIETZEDORE
INRfER SN TEY B OBERES L OTF
BHIEDFESLIN R D BTN D,

A FFT AL DEFEHERBIIL TE
% B4k K F 5% & K (aryl hydrocarbon
receptor; AHR) NEE /o &HI 2 5 &&
AHNTWND (3), T725H, AHR (34
AAHXT U LEDFEEIT L VRN LEBAT
L. cytochrome P450 (CYP) 1A1 Z£DIER)
BARF O G HIICFET D
xenobiotic responsive element (XRE) ~®
BEEM LT 2N ORRLEEHIY 5L,
BB FIREEEOFEL (). Zh

OREAEMICERICEST2EEZLN
TWD, - T, XA A XV HHDIBRY
KuEEZ2DH ETIZ, AHR 1Ry L LIz
BERENTHD T Eddmae 720, 2D
L7l FmOL & BIIEE TIZE L D%
PTONTEY | HEOR 57 AHR
TEMEL 29 U, 2 A A% o Bt 2 il
TAHREEMEN RIS TWS (5), LavL.,
NAFTT XA ZEY T 4% AHR (X9
HEFMED D WVITFRFREDORIEZE NS
PTHHAERNICIB D TIRS R R X
BHI TR,
AHFZETlE. AHR ~OFHMMENE S 5
WA F X URBERE L THOLND
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
(1) (Fig. 1) O#E&E EOR|SICEBR L.
TCDD DOHEFFR 22 T7 v R FRFICE
# L 7= 2.3.7.8-tetrafluorodibenzo-p-dioxin
(TFDD) (Fig. 1) Z#FHIZAR LT, #H,
XA FF 2 AHRIFERSOEWEREMEIC
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Ko THWEMEIEHA ZR7 2, TFDD X
ARNICBWD THEPMRE ST v 2
ERREINTWVDH6), E-T., b L
TFDD 7% TCDD & [Al#£IZ AHR ~ODE 0
BRI B2 BT 5 —FH CUENETHE
PEAMEN 72 BIE, X 0 ARFEMED BRI 72
HAFX UoTAlE LTI ENnS, L
L. TEDD HE® AHR fE& H1orE Ak
BES7e Db NCEREZETES AHATH S,
% ZCAWFETIL, TFDD BH N A 4
XU UBROBHEEREEET I NE N E
WiFEd % &4, TCDD (2 X% AHR %
PEACIZRT T DU ER 2 BFt L 72,

B.
1. B SR

TFDD (%, Al T MK ESHICRET
LCER LTz, 5 Wl Wistar AIEM:Z
> ~Z. TEDD (1, 10, 100 3 X% 1,000
ng/kg). TCDD (60 pg/kg) 3 5V it IREE
L TCa—rlhzEHEROKS L K5
HEXY 1 B 1 BEEELAEL &G 1

HEE7Z13 7 BREICHBEEZEIRLIZ06,

FFlIL 4 (%20 1 M Tris-HCI (pH7.4) I
THREYF A X LT, 9,000xg T 25 45
EODHEL7Z0L BhinT B (S9) %
LT OFERRICHE LT,
2. HlaRs

T47D #f@l. 48 X7 L — MZHERE L,
DMEM (10% 4RI iE & AF) iz T
37°C, 5% CO, T TH:#E L7z, #5& 2R
L7=® %, TCDD (500 pM) Z#RinL 7=
DMEM (ZiE# U CTHkfehsaE Lz, 1 el
#%. TFDD (100 fM~10uM) % E5Hd |2
MLTEHIT 23 KEfEREE LI2ob il
Zal U7=, #MfEIX, 50 mMTris-HCI (2T
B L, AT OFERICHE LT,
3. CYP1A1 {EMEHEIE

FF SO B X T47D MBIl BT 5
CYP1Al &M%, 7-ethoxyresorufin @ O-
W7 NV NALRISIZ L DA T 5 resorufin
OEHREIC LV EH L (B 544

TR 28 A REIE A 7 AT BOEAE AR AR S S Al B

nm; #HIE: 590 nm) (7). FUSIZHWZZ
YN E R X ORISR ILZ IV VL
Tom®wmY THhDH, I S9: 200 pg. 3 57
T47D #lfa: 50 g, 2 BERE,
4. CYPI1Al % /37 'E3H

T47D MREFER 2=V, A &L 78y
MEIZ X - T CYPIAL % /8 BB %
MEMNT LTz, SO =X X7 E LT
B-actin HARH L7z, BEKKENZ V=
NRVEFRR D 5 X7 & 5 g,

(R F E ~DECRE)

AW I T DEMFERR T, TTUNRE
Y ERBAE 12 &5 4 Blcko%,
Y EBREESIC LD ERFEOKED
H E S B DR & FTRE 7R TR W B L T
Fht U 7o, B FEBKFEE 5 A28-209-0,

C. B R

*9°. TFDD 7% AHR jJ&EM:AbZm@ L C
EREEEZ ST OENEHAL DTS
D FAFFVURBIC LS TREZ DR
K. MR ZEAE . REBE IS 72 5 N
CYPIAl DOIEMEFHFELIRE & L Tt %
Eh L7, 7 MZ TEDD % 1~1,000
ngkg OHETHEIROEEG LIZOL, #%
B 1 BRI 7 BRICHEBEZmMEL
THENT 21T > 72, T OFER, FFAEK, Hafg
ZME 72 b TR EHINIH O W o &
MM S . TFDD 12X > TIF < #BH D
N7p/ho7- (Fig. 2A and 2B), S 512, =
noHEAE LT, AHR EMHEIC L - T
HX 5 CYPIAL OEEETEMEIC S Z{MIX
Bl o7 (Fig. 20),

—7J5. TEDD AMFlig+s & O g Lsk o
B EEICH 2 D B A PTG 5
1 BRZIZB W CIEE R L OV O ZkiE
ERDOERAL 2 FERE S vz (Fig. 3), 72,
BeE 7 BZIZBW TR O ZERE O 20
Mk L C R B u i 2 C g oo B K 23 A
Sz (Fig. 3),

Wz, TCDD (ZX 5 AHR {EMALIZ &
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9% TFDD DO#EHUERHZFH 5729

T47D #fE % VT CYPIAL D # 2%
7B b ONTIEME A FEIE & L TRt
AT o 7o, T DOFER. 500 pM D TCDD L
FIZ X - T, CYPIAl RIS
EHEIXBEFCHEE LS, B0 1
TFDD X - 7T 100 nM LA ETI3H
EIRFHNCINGE S A ERSBE I N,
ARBHFHIBW T, CYPIAL JEM A L
9% TFDD @ 50% PHLEREIL, 459 +
3.1 nM &%Méhto —7J5. TEDD OH
AR Iz BV CiE, CYPIAL 1EMEICHRT

% iﬁﬁ"éﬂiﬁﬁ)o 7= (Fig. 4C),

D. B

AWFFETIX, 7 v h~D TCDD @ K[|
O BEGZ Ko TR Z A IR E B MimH<e
CYPIAl 3EEFHED 50% EEN. 10
ugkg HiItE TH D E DA (8) I
k72 TFDD ALEIC L - T b AaMENE
DERTLNENERT LTz, TOREE,
| mg/kg £ TOMED TFDD O H[EFR O
BT Lo TiE, FFIER, MARZENE, (RE
wANENH B L O CYPLIAL EMHEOFHED
W LBZEINT . TFDD I34EMFENIC
BWTHA 4% :/:/%coérié'ﬁrﬁs%%é
RN LRI & T, ARBFFETCIL, FAAR
> TFDD l//\/vzi/BUzELkaﬁ“ &
H. L7 TFDD M F# 45 TlLR D> 7= vl EE
PIXEETE 220, %9—; ~ U ZERENIC
TFDD %5 L7=54. 24 Bz ilﬁ
fligk = VA/D%‘&@Q@ 1~2 % fREIZE
TRDT D Z enHESNTND 9), L
ML, BERFTEZICED LD TCDD &
D 100 fF&®D TFDD #5x CTH el &
BNR LN HEsE2 D & —
WE 72 TFDD ALERIZ K-> Tldk, XA 4%
RO BMBEERE R SRV HD
VMIFEFICHTIWEEX DONRRY LB
WD T A A AEFAIE LTo
TFDD OF AR~ T 5720, 5l &t
XHBEF O TFDD L)L % [ERE IR

I 5 Lo BEHIRO F 72 I3k A 2o AR
LB EBORREC Ob\f%ﬁELTbK
ZEBMETHA D,

AWFZETlE, AHR #3845 LR
DAKIIRER T D T4TD MifEz VL C,
TCDD 2 X %5 AHR &M b IZx 4 5
TFDD OFEHERZRET Lo, DGR,
TFDD X TCDD {KfEH97: CYPIAL @

P A HEKFRICIEH T2 2 6

T8z, £7=. 500 p M TCDD (2 XL %
CYPIAl #FE %9 % TFDD @ 50%
FHEEREL 459 nM ThHho7=Z Lk,
TFDD (% TCDD ®#J 100 fZF@V RE %
WBRT 2% Z & CHTUERZ "3 2 & bk
BENT, —FH. 10uM £ TP TFDD H
MALEE T, CYPIAl OFE T4 B
SNl not-, - T, TEDD H & IZ
AHR JEMHEALZRZ 3, XA 4% 0
k% AHR WEMEACIC)E U CHEHLE 2 #f
DI EDRBE Tz, ek D@y | RIS
Tl TCDD REMHZEE T HIHED
100 fE&® TFDD %# 7 v MMZH5 2 TH
ATy AEOAMEFEN R SR
ST-EEE/REDLETEZDH L. TFDD I
ARICR L CEEE RS TIC A A F
VAL O S ERMFEND S
%, EDRZ R T HEBRREEE 2, &
FEMEICT 2 /PUERIC OV TREEZ
HEDHTVE 720,

AWV TIL, TFDD 23 fig, O
figk, fifis &L OVl D e & B W B R b &
BERTHZEEER L, LML, TDFA
ENBEER L TCH o7, 7272 L., D
l&DFEME DL 5 1 HRIZIEE 57,
w5 7 BRICECHEE L CRONZZD
ZORICOVWTIIERTRZTHLIND
LV B LT, 7 v RIBRAEAKFRIT
DIEOMEEZEE T H Z EnmE SN T
Y (10), 7 vEbEHOHIITObEIC
BOWTEBILA LA ETLESE I b=
YR THRBEREELERLT LI LOLH D
EE9 (1), > 7T, TFDD % I[RIERDH%
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REIZ Lo COBICRE 2 X T RIaEME I
BETERD, 2N OMER~DOREDHE
AZFARICL T Z L A%
BHIEREAlE L Com AL HEAT 5 B
THEEEbD,

E. f5#

TFDD O HEEEOE 51T, 1 mgkg £ T
DOHETIE AHR {EMHIIEH 27~ 768
PRI < BRI 70 &4 1 A % o kR AT
MERIZZWVWI ERHER SN, S BIT,
FRE L~ LB\ CiE, TFDD (X TCDD
RAFAY 72 AHR JEMEAL I L CHn /B
RO EMHL NI T,

F. Bfoe3eR
Friz7a L,

G. MBEERE D HEE - REIRDL
Fric7a L,

H. &3k
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