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RIS BN TR T 2 & e N BB RIS
DOREEE & ORICHBAEN RO bz, 4
% S BITIEBIER 2 HE-° L DR - & DFE
BIlZOWTHRHFT 20 ERH D & Bb
iz,

4. MEBHIZBIBFXA X VED
HEERREE ~ DB

MIEREF BT XA 4% VHOER
IR T 2B TRE L, V7 v
7va Ny —=FT A, BHTHE, &
1. RBHERE D EZFHAIL, XA AT
HOWIRIEIE CTH 5 total TEQ & DB
AT L7, RS, BEREICBW
T, 777 vatn)—F7RAMBX
MEID total TEQ EBADMERIZH S
ZEMHBMNE ST

5. MAEIZISIT DKM CD4 B54t: T Mika
WAEM IC B B BRET

2019 4 EE@E ] W ME — B iz =< 2# 220
BN DU TARRY ML CD4 Bt T a4
FONY A S H A v Z&BE L, I PCB i
B L DOREIZOWTHRERT L 7=, IfiH PCB
JERE L ThO MEME IS X O Th fila & DRI
IEOFBEZFR O 725, Thl Mfa & ORI
FABE & 72 o 7=, ThO FlE IS L O Th
FHAEIX PCB BB EERE Cld PCB (KB EREIC
R ERAZFRD 7=, Thl M IXmEERIC
IR o T, WIEIZI T Tho Mk
F XN Th2 Mgz x4~ % PCB D8RI
ADIRIE I T,

6 . RiIGRBEREBRE ICBIT 5K ER
BREOBRHN

Dioxin HLEMIT L 2 ikl 2 | LR &
ENET, FEHREECLILIbOLE
ZHNTWD, HIEDIAEMND 50 FE£%E
LTV BNRE RS Db 5 HESRENL
<W5, BEDOIREN NI 2 BRI 5
HEJIZ, 2019 4 | ZHAE B E O R ERGE
HEI\ZOWTHR, IBRREZNEh
Von frey 7 4 7 A vk EiREGHZ AW T
A L7z, ZORER. fRIZ OV TIEH
FERE O hr—)L & i LTl

T TWAEHRIZH - T,

7. X IMEREITBIT 5 PR aRRE
=B 9 5 SCHRROBF 5

3 2 IMEERE A U D PR EE O
WEITIIFERD LTS,
WEREEE L= & Z A, PCB, PCDF,
dioxin |2 X A HEIEIRDIFAER LD & &b
(AR PR E 2 O b O BFHE S LT
eWHTEEE L E X b,

8. HEERIZBIT A 2MFPF A AHT v
FRE LR B LU~ — 0 — OB
DRt

ZA AT VEITMaICER{EA L AR
B 257280, kel &4 &
EZ2 5N TW5S, 2019 4R 1%, 2015 4E(C
@ B LT ORERE L <2 LTER
495 NDH B DEREREE~— 1 Th D
1.y NT-proBNP Z#|E L 7= 455 ANIZH\
T. 19 2,3, 4,7, 8PentaCDF J&EE & Mg
NT-proBNP D EAf% 2 HEWrA I iRET L 7=,

FORER. 2,3,4, 7, 8PentaCDF JEE & i
18§ NT-proBNP & ORFIZH & 770 B | 72
OO T,

9. HMIEMREIC L SRk REREICHE
ERAY Ean

THMAERRTE |2 2 Akt (GRS 22 B9 5
WEZE - JMIE 2 o QPN EEILE I E
9 LR OG-

HERAE#ICHESRE LV HAELEIR

GHIE 2 ) o e RIS TR
DRFIZOWTHERT L7z, I RITIME 2
144 il & U, WIEMZ TR O L2 B
B ET 2% Lic, NGRS
prRz—/%+, +, ++, +++D4EEIC
SEL. ERRAIRE (s, MR, IE
ERDL, HERREROL, WEFREND
AR S TOHIRM, BT ORI M
2,3,4,7, 8 pentachlorodibenzo furan
(PeCDF) JREE & DBREIZ OV THRET L
Too TOREFR. 1) BRRHIRFH#E LT
X, BRILENEENT DIZHONT, F



ML BREEDEIE N Z T DI &,
2) FEIRIf A PeCDF J&EE & ORAEE T,
HIE(LT 2122 CREBLIL T PeCDF J&
NEWMEZRTZ &L 3) EEIFRSHT
L. APENGERILE OEERE TS (fF
ElRfRE 0.6431, p<0.0001) & REE i
PeCDF JREE (fR[EIREREL 0. 0003,

p=0. 0027) & B RE/LHEEZRT Z & 030
STz, TIHOREND, HIE 2 oo
PENERILEICRET LKL LT, &
BLOIMH PeCDF JEFE R L OWREN BT 5
b, L7 o RO PeCDF 2
FE DOREIFRE IS TIRWoO T, @3E
RBEICEETLONE 9IS 572 55
RO HND, SHBRRMAMELT T D
TV 9 Z2IZiE, 2dh— MFESMET
HbEEZD,

B D 2, 3,4, 7, 8-PeCDF JEEE & F-HLDJE
R OBIURIZBI T A5

R ER L= 2 A Ao VU IT, R
SEAAEBELT, HRICBITT AR, T
BEFEER L7 & L CHRESICIRE N 1Y
T2 7= D Ftk DIREII—MR A & R4
DLV ETIKRTTHEEZOND, £
ZCAMZE TR, BBOX A A X 4
BE L FHOER ORIFRIZEFIR L CTobT
ZATo Tz, RHEORE & Lo EEH
D) HLEREED~—H—0 MP-3] HE
BOBEWEHR & L TR o7, Ln
L. FRFEOMER & # L TEHLT
WHZ EnD, BRROFREME L E Z BN
77

I11. ZArIBFZE

1. FA4FFv VBB~ R ililEE
BT MBI B SP-D D#E
ftitr—>77 27 %> hEHSP-D) /v 7
7 77 k=~ 17 A|Z Benzo[a]pyrene (BaP) %
RREINCERET D & MERE X E
C PAS FEPERM AR OB 72 B MBI AR X
AU, BaP |2 LA KGEEENBAER <~ X
ICHLCTHEEL CRBY ., HEMEEIC
BT D SP-D OIRENIKREINEBR I NI

A ANCAR B SR 5 B T B HEME A A B A ) 6

2. Myelin proteins Z W\ /=Ry VY
VoEET v FTOEEOHREBRR
RV ELUERET Y Mt 5 71
DONFEA | BRI X 5 E & RERE
fliis. BAEA R LR - Hig{b /1 ORE
1. Western blot #EZHWTHEEIL
oo BRALA M UVABEIZEIL TiX, N
Lo L, A e REGEETH
BERBAEA P L ARREBOEEN R L
72, F£7-. Western blot {EZHW/-
myelin basic protein (MBP).
cytochrome P450 (P450) 1A1 (CYP1A1).
myelin-associated glycoprotein (MAG)
DREBBFTIL, XY E LU EEREIC
*tL. 74t OEERETMAG DFBULT
O, CYPIAL DOFEEIENN OIS 7 5
iz, L. MBP OIEHLICE L T3t
MAEREIALNR ST, RIFFED
FRND, XY v L EREITEDOEN
DMl - JERZ(R A D ABRRHEICIER L.
gz =552 LT, MREREELHE
SRS SN, £, &
OYERIIHERLAER & AHRIEME(LOFRE
ERN S 57 A & OB L0 IHl S h
5L TCRRERENUESIND RSN
RE I T,

3. F—bF77V0—CLBBILAFLV R
O HIEBE AR

ZNETOMET, BERFOIREKTH
HANKRNVI L, BREMEICEBT D
BIERIGKBSZ BB ETEEEL, & 612
F—= T 7 —EFHETDHEDBHL N
Lipolz, I T, AENE, REMIZ
BIFABEA RV AL DRIEL A BAR
IV N ED LD 7R CHIEIT 5 vz
DOWCHIEZETIR > T-, TOMFE, A b
BRIV I RIEEY A ML THD
IL-17A « INF- a IZ X D F{EA P L AIZ L
STHEINDA V7T~V —LDiEME
LA L, AT IL-1 8 DEA ZM
#3952 LT, RIEZHHT @B 0H
HZENHGNERoTZ, A REALVI
1. HAED 72 59 IL-1 8 DNREEFERLIC
B B RIEMERBOIGREICEHA CTHH W
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REPEDVRIZ ST,

4. 2,4,6-=XREBEWPCBEIEKPCBL55D
t MEF b 27 2 AP4504Y FREIC & AR08
KAEEE T, 2,4, 6-=taFEBEHRAVP %
BT HPCB BEAEDL D THD

2,2" ,4,4 6,6 —hexachlorobiphenyl
(PCB155) DX, b hIFI /v —A
Ms) B X O'E FF k7 12 LP450 (CYP) 4y
TREICE DR ER~T, 3. v MF
Ms TiE, 7 v FRE/NLE Y b EFRERIZ,
ML (3-0H4E) 231 FE¥EA R S,
DA RIEMEIX0. 292 nmol/hr/mg protein
Tholz, RIZ, 4 EEHOE KCYP 45+
flE (1A2. 2A6, 2B6, 3A4) TG
B, CYP2B6 DAHMML AL, D%
:13%0. 702 pmol/hr/pmol TH-7-, VUL E
DOFEERH S, PCB155 1%, b MFMs 1T &
STHEGIZ3-O0H (A~ REENs 2
&L Fie, AlEIRELZE RCYP @9
B, CYP2B6 DA, 3-0H fR~DIRU MY,
BEHZBELTWASZ &, RHALNIA

7,

5.2,3,7, 8 Tetrachlorodibenzo—p—
dioxin IZ & % HA: R DHRRR DR
B IO & EFBORERICHT B
FEBERICKEZBEROFE

PR T v b~ 2,3,7, 8-
tetrachlorodibenzo-p—dioxin (TCDD) @
R EREIT, HAERICHERRRE &R
95, AITIINETIZ, AKEENHAE
Bt OPER LT SRR RT 5 2
LEREXIEDTE, SHICHRE. FE
RRALKFEZRR (AHR) XEZ v F&H
WIS N6 . AR T O SRR R
HRVE S (LH) OFFFEIC AHR 2353 5%
FEHLEEIEDOOH D, 2,3,7,8
Tetrachlorodibenzo—p—dioxin (TCDD) (Z
£ B AR ORI OISR % B f5
LT, FEBRRIEKFEZFE (AHR) K18 7
v N CHREEITo T2, T ORER., TCDD &
{ERBE L TRV AR KBS » T
1L, IO b EE 2 2 B ES B

T, AHR KRIBIZX VN TFEAKD LHB D
mRNA HEHEOMEL T, 5T, ThriiEmat
L7zEATu A RERRZ N VE, B
SO, EAT e A1 RTHD testosterone
DR TR LOEDOMEMZRT Z &S
T oTz, TDT ENG, AHR ST
MR LHB B TDOZ P —EF|T
¥ % xenobiotic responsive element
(XRE) EFICEEES L, BG4 H#H L
TWAHHEEMENE 2 bIT-, £Z T, LH
B EIETFITx LT AHR 2% AHR {K1FERIIC
LHB OERBICHEREEND D DT
ERRFET 2720, HU AHR $iikE =2
v~ I Rk REE (ChIP) (2 THENT A
iTo7-, TOFER. WT & AHR ~7 uXx
PEHERRIRRIT AHR @ LHB @ XRE Ei%
~OFEERRICHEBERZIR N0 o
72o RIT, GDI8 IZRBWNTHN FE(RD LH
PEA R A~D I 59 2 K-,
GATA2, Pitxl 3 X XPropl OFEBOAE
T A3 7, AHR 1385 R O T &
(RIZVEA U LH FEAE MR ~D I {bIC EEE 2
BB 2T Rl REME N E B L2, AHR XA
PEMIZ I T ARG RARTHIE L, AT
0 REMRICEET S Z &T, MoMsy
(LICEE 728 = 2 7o 3R R M RIS S
M7=, AHR KBl LY . EIEH O
testosterone DIV G NZTR o7,
X6, ZORERICFREL T, AHR K1E
WZE0 ., BTrEOBD AL NE 2o
7o TbbH, AR [IHEEOMERILE
IO REMERF IZBE 5-3 5 ATBEME DS /R
S, A2 HHE (PND2) ORETIE,
AHR RBIZ L W E L < IfiH testosterone
BEEMEWNS OO, 4BETIL, BpAER
ERILAULIZ o TN, — 5, R
\ZY 75 6 R KO8 Bl Tik. AHR
RIEHES ~ N C. testosterone JEE ) B
AT o MZHARE L &Ko7z, L
L. 13RI L OV20 @l Ci, BpAER
LB L THh 72, AHR KRS
X0, AFEGRE IR REENS X
SDE DT D720, R
FAHLREMTHD 8 BT ~ FOKEH
2L NI BRE S HE el kv,



BERLUE, AR LT, RERIT
FEE_ERE N O RS- E O ME R 235
i, AHR KABIC X D HEFHs) 3 E
Eni-, —J7. FS8HE, 118, 20 HEICE
VT, AHR RIBTIIREERF O +HNE
LD hedote, UUEDRERNG, 1)
AHR (3B PER N T TR FEHL R 2 il 18
L, A7 A FERICEETHZ L
T, MO bicEE @ 21772
L RO WNT 2) EERMER RN
testosterone DD, BILORZDHKDOF:
R 7 T OB MBI &R Sz Z
Eb, AHR ICITEEFEYICRBIT D EER
BEndHsn &wﬁﬁwﬂﬁéhto

6. FAZXT UL U EEES
VN7 B 1 (SelenBPl) DEFMIZ T 58
B . IEERHE oBEE R

_Mif I, AAFTIURFEOE L
VHEAMEHX 87 E 1 (SelenBPl) A%
THZEHEHOMMI L TET-, £,

SelenBPl DEE T RIE~ T A ZAERK L
T, FAFFTUwEHRE, HO0IE
MR~ D F B2 DWW THET 21T - Tk
7273, SelenBP1 EfHEMMEDEHWH 9 —D
D45FFE SelenBP2 NIEH L TWAH 7=,
FTOFEDODERIZOWTCHMBETHZ L 75§
g1 7)>o7-, SelenBP2 OFHLIIEN&EIC
WTEWZ ERMEINTWDH D, 5’
A FF > U FHEME SelenBP1 OB igIZ
HEENZHAONIT A EHZEHRE L
T, XA AV UEREGSEMET T, BE
B C57BL ~ 7 A & SelenBP1 RiE~ 17 &
DN ZE W= A X R X 7 A g% T
HENCAT o 72, Z ORGSR, TEE B E
K7 D& ) i S 4u, SelenBP1 OAEE
R ~OFEEDHEE S 7=, KIT, DNA
~A a7 VAT R T o0, ZHOE
{f:% IRBEEBMPED NN, £ O
S BENRIE ST R BB E R 1
%EL\E 2. U7V A L RT-PCR IZ
T%ﬁ%%%%ﬁkaWEEi?@@
FHZFBU T SelenBP1-KO ~ 7 A D% ¢
1. RERAEE DKER(LIZBE 595 Z & 03 Hn
HAL TV 5 cytochrome P450 4a (Cyp4a)

A ANCAR B SR 5 B T B HEME A A B A ) 6

Y7773 —D9 %, Cypdal2a BLW
Cyp4al2b ORBNFEIKT T 5 &0
REEN, £, VLA FRU Y — AT
Doy AE L D A~ fafnfb Z fliil 4= %
acyl—CoA oxidase3d (Acox3) DFHH L HE
WA L7, REEORFHZEY . IBE
RE R DFESR O3B 2 Hil i 5
peroxisome proliferator—activated
receptor—alpha (Ppara) DFEH, L ~/L D
BRETIAREI N, 2L, %I
fTol=~A7uT7 LADREREZFL
72. —J7. Ppar-beta (Pparb) L
Ppar—gamma (Pparg) DI L ~JL|Z13E
BEBNRlemol-, £l-. WEFEEE TOMRE
M Ppara &7 A ) Iv—% B L
TEEBFRBRZ (R S D retinoid-X-
receptor—alpha (Rxra) D3I DK T MR
WX TW5b, > 7T, Ppara B
Rxra OIEBUE T 218 U7z Cypda DL TN
R X7, —J7. cyclooxygenase 1

(Cox1), Cox2 BL 3 FD lipoxygenase
LAYVIIEE L7 o T2, ZHUCHE L

T, vBA 3 M) HEOEMPBHEE S
7o LVRBEZOIT A0, itz
LN TAX AT I T AR ZAT - T2 hE R
H, TNEIFFLE, £, PiEs bR
DIFBENT 21T >7- & T A, superoxide
dismutase 1 (Sodl) ¥ KT Sod2 DI
AEICETLTCW, ZhAbnZ &n
5. SelenBPl |Zfg{b A + L AR &5
L CWDATREMED RIE S 472,

7. R 9 7FINRY =T 2T AL GHEER
N7 I ) T FLRREBEDOIE

JIE 1L PCB 0 & A A5 o VDR O EEL
WL DIRAETEHE T, HLEERE L TT
OB ERG 2% fﬁﬁﬁiémf%to

B A T VRO ERA~O T ITIENE
FEsE L 72 %% J%%t#&%z%m
TW5, 57 2 /% U FVERIIE MR SE
D FEAMFHIEHERE R I L D MlaEED
Mm@ < Z ERmbh T b, AEl,

KZ v 7F U NRY = 27 AOEIZ X
L EIGHENCTO -T2 /U F
IVEETS & NTARHEEM O T 2 F /L 5-7 2
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Pl b, A4 OB E, A&
RNENRE, BMEHEE, RIR~DREC
DWNT, EF - BRIREY - ElEETO#
BN DZEANZIH LN D Dob 5,
NS ORERERE 2T, R, H
SEDREIR ZAEFN9 2 85 LUWREZE DI
o BARICORT T EEZ TS,

E. fEEEfARIEH
L,



A ANCAR B SR 5 B T B HEME A A B A ) 6

Gy B TR &

WEERRR T — & & A\ T B iR e

WSy HE FHH
Wt HE BmE

R R IR BRI FERT PR
EF fE i R R BRI ST AT
e 1EE A R OR BRI FERT
o A & R OR BRI ZET

WEEERE R A
EEERE R R
PREEREER R

INEE LERH 21T o7, M=

DHPTAEN NI,

MEREE 2018 FEIZEM INT-HERZZZEOBEAEREO - O M2 Ex
1% 616 4 T.50 Ll BN RO 90%% 5 TV
77, BRIER TCII2HBERRKOF AR K HE <,

R LG - B - e = —

A. BZEED

B3 2 IEF R AN D 50 FELL B
L7 BAE bk L CHERZ M Thh
TEO ., HFx REROF 2N H, BED

FEFRE B ED 2D, o, FR~DF
BEHONIT D720 B2IEROINE K

ODEBZATW 2z d Oz 5 )
ZTHZ &R ARE L,

B. WFsEH:

20184E 7 A 11 AIZSE i S - 2F
HIE—F 2 CLUT G HIER) O E
2E 11 BEREE (BEHRDAn, TR,
TR R, AR, IR R A &
AR, @R, BRIFR, BIRER) O
HEGETUNERNETFT— XL L, EHEH
(R LT, EEH OO X3 1EE 112
Y,

(¥~ DBELEE)

B THE ] U PR BR AT JE T -
n!m&%ﬁéé%%ifﬁj - SSF-N %ﬁ%
ZIFERRBEINT-LDOTHD (ZHES

30-7 YRR 30 £ 9 A 21 HIAEAGR),

C. FRERERVOEE
ZLFEONREE 2 |- T, 2018
1Z, 616 N Z2 Lz, X2 & X ORITlX

FER DY 490 4, REBEF T 126 472 o
72o SEERPERRRIClE, 60~69 WA —FS
<, WWT T70~79 5% T, 50 L LR
D 90%% 7=,

£ 3 LR AITNBOEEREZRT,
HRERIL, 2B (72.8%) . B

(69.6%) . LUMUE (64.3%) DIETZE)»
o 72 MR T R T RE - = — (77, 2%)
NE <, WNTOLER (28.7%) 72-77,

5 ICEEROEHEREZ T, M2 T
X, MO TOIEREE (42.4%), 7»DT
DOEFERE (26.1%) OFZNEN-T-,
AT ik, BEmkE (16.4%) 23& <.
Z DM OIE B 1 10%A058 72 > 772,

% 6 ICIRBLOEEER 2T, IRIE %
1% 13, 2%235F 2. TN =208 B T RLLE: 5%
7= o7,

FTICHBOEEERZ T, OERTR
I3 M R JE 5 (24. 4%) B PY 4% (15. 0%)
DNETE L . FOMOIEE 1L 10%K5 72 -
7o BFRILEIT, HAOEBEILED 19. T%
T, TOMOIEE X 10%K5H 72> 7=,

D. &
2018 FEEDOMIEMRZ Z 2 & KL 616 £
'150%u£ﬁ9% TV, HATH
KT, BEIER T EH BRI Kb E <.
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x£1 FTARKD

B HE 15 H Bkl
NE R 2 B = E R +. #
L BB R Ew., #i, — Lt
& R i H
i1 B B R +.oh
IR et + .
L BB R + .
R St H
M fZERT R H
EEW 150 +. 4 #

1 WINNOEAMIZFTARPARBOOIT, FTRA L LT,
*2 BEEPR. TR AL BRI & 25 0ROk
EOEMR L TOEMELZ OERR & LTz,

#2 0IBEERBILENE

Z2ERX DK T B M
OV i PR n % n % n %
¥ 616 100.0 302 100.0 314 100.0
0 - 29 B 12 1.9 5 1.7 7 2.2
30 - 39 =% 10 1.6 5 1.7 5 1.6
40 - 49 =% 41 6.7 22 7.3 19 6.1
50 - 59 =% 126 20.5 59 19.5 67 21.3
60 - 69 % 182 29.5 84 27.8 98 31.2
70 - 79 =% 147 23.9 76 25.2 71 22.6
80 L |k 98 15.9 51 16.9 47 15.0
RE 490 100.0 244 100.0 246 100.0
0 - 29 5% 0 0.0 0 0.0 0 0.0
30 - 39 B 0 0.0 0 0.0 0 0.0
40 - 49 =% 17 3.5 13 5.3 4 1.6
50 - 59 B% 105 21.4 48 19.7 57 23.2
60 - 69 % 160 32.7 76 31.1 84 34.1
70 - 79 B% 123 25.1 64 26.2 59 24.0
80 Ll E 85 17.3 43 17.6 42 17.1
RBE 126 100.0 58 100.0 68 100.0
0 - 29 =% 12 9.5 5 8.6 7 10.3
30 - 39 =% 10 7.9 5 8.6 5 7.4
40 - 49 =% 24 19.0 15.5 15 22.1
50 - 59 =% 21 16.7 11 19.0 10 14.7
60 — 69 % 22 17.5 13. 8 14 20.6
70 - 79 =% 24 19.0 12 20.7 12 17.6
80 UL |k 13 10.3 8 13.8 5 7.4
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F3 20I8EEANFRB OB REREFHER

HH P # Bk ik R Bk Tk HEL Bk ik

n % n % n % n % n % n % n % n % n %
48 F 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
B M 165 27.2 90 30.3 75 24.2 126 26.1 66 27.5 60 24.7 39 31.5 24 42.1 15 22.4
A 442 72.8 207 69.7 235 75.8 357 73.9 174 72.5 183 75.3 85 68.5 33 57.9 52 77.6
SHHL #F 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
YA ME 266 43.8 165 55.6 101 32.6 217 44.9 135 56.3 82 33.7 49 39.5 30 52.6 19 28.4
5 341 56.2 132 44.4 209 67.4 266 55.1 105 43.8 161 66.3 75 60.5 27 47.4 48 71.6
Wk 3t 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
e 286 47.1 131 44.1 155 50.0 221 45.8 100 41.7 121 49.8 65 52.4 31 54.4 34 50.7
A 321 52.9 166 55.9 155 50.0 262 54.2 140 58.3 122 50.2 59 47.6 26 45.6 33 49.3
g #F 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
M 332 54.7 148 49.8 184 59.4 261 54.0 116 48.3 145 59.7 71 57.3 32 56.1 39 58.2
5 275 45.3 149 50.2 126 40.6 222 46.0 124 51.7 98 40.3 53 42.7 25 43.9 28 41.8
MG F 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
370 61.0 186 62.6 184 59.4 292 60.5 147 61.3 145 59.7 78 62.9 39 68.4 39 58.2
A 237 39.0 111 37.4 126 40.6 191 39.5 93 38.8 98 40.3 46 37.1 18 31.6 28 41.8
T FF 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
M 351 57.8 157 52.9 194 62.6 279 57.8 128 53.3 151 62.1 72 58.1 29 50.9 43 64.2
4 256 42.2 140 47.1 116 37.4 204 42.2 112 46.7 92 37.9 52 41.9 28 49.1 24 35.8
fEfh  F 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
320 52.7 176 59.3 144 46.5 255 52.8 144 60.0 111 45.7 65 52.4 32 56.1 33 49.3
A 287 47.3 121 40.7 166 53.5 228 47.2 96 40.0 132 54.3 59 47.6 25 43.9 34 50.7
LU G+ 607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
S M 217 35.7 114 38.4 103 33.2 166 34.4 91 37.9 75 30.9 51 41.1 23 40.4 28 41.8
17 390 64.3 183 61.6 207 66.8 317 65.6 149 62.1 168 69.1 73 58.9 34 59.6 39 58.2
Bt 3 605 100.0 296 100.0 309 100.0 481 100.0 239 100.0 242 100.0 124 100.0 57 100.0 67 100.0
184 30.4 98 33.1 86 27.8 130 27.0 69 28.9 61 25.2 54 43.5 29 50.9 25 37.3
A 421 69.6 198 66.9 223 72.2 351 73.0 170 71.1 181 74.8 70 56.5 28 49.1 42 62.7
HA#  #F 157 100.0 157 100.0 116 100.0 116 100.0 41 100.0 41 100.0
War M 137 87.3 137 87.3 108 93.1 108 93.1 29 70.7 29 70.7
20 12.7 20 12.7 8 6.9 8 6.9 12 29.3 12 29.3
Zofh F 99 100.0 33 100.0 66 100.0 74 100.0 26 100.0 48 100.0 25 100.0 7 100.0 18 100.0
w62 62.6 21 63.6 41 62.1 45 60.8 17 65.4 28 58.3 17 68.0 4 57.1 13 72.2
A 37T 37.4 12 36.4 25 37.9 29 39.2 9 34.6 20 41.7 8 32.0 42.9 5 27.8




P
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F4 2018FEENFMRD O MR AT REFHER

(o0 PE R iE

HE TR BRE B Eogus Lo Bk Ltk (o4 Bk ik

n % n % n % n % n % n % n % n % n %
KA #t 580 100.0 287 100.0 293 100.0 459 100.0 231 100.0 228 100.0 121 100.0 56 100.0 65 100.0
e 428 73.8 206 71.8 222 75.8 351 76.5 172 74.5 179 78.5 77 63.6 34 60.7 43 66.2
A 152 26.2 81 28.2 71 24.2 108 23.5 59 25.5 49 21.5 44 36.4 22 39.3 22 33.8
g #F 589 100.0 289 100.0 300 100.0 467 100.0 233 100.0 234 100.0 122 100.0 56 100.0 66 100.0
e 573 97.3 280 96.9 293 97.7 453 97.0 224 96.1 229 97.9 120 98.4 56 100.0 64 97.0
H 16 2.7 9 3.1 7T 2.3 14 3.0 9 3.9 5 2.1 2 1.6 0 00 2 3.0
R §F 589 100.0 289 100.0 300 100.0 467 100.0 233 100.0 234 100.0 122 100.0 56 100.0 66 100.0
M 576 97.8 279 96.5 297 99.0 455 97.4 224 96.1 231 98.7 121 99.2 55 98.2 66 100.0
A 13 2.2 10 3.5 3 1.0 12 2.6 9 3.9 3 1.3 1 0.8 1 1.8 0 0.0
JFF s 7t 588 100.0 289 100.0 299 100.0 466 100.0 233 100.0 233 100.0 122 100.0 56 100.0 66 100.0
fE 578 98.3 283 97.9 295 98.7 457 98.1 227 97.4 230 98.7 121 99.2 56 100.0 65 98.5
A 10 1.7 6 2.1 4 1.3 9 19 6 2.6 3 1.3 1 08 0 0.0 1 1.5
JRfE 7t 588 100.0 289 100.0 299 100.0 466 100.0 233 100.0 233 100.0 122 100.0 56 100.0 66 100.0
i 588 100.0 289 100.0 299 100.0 466 100.0 233 100.0 233 100.0 122 100.0 56 100.0 66 100.0
H o 00 o0 00 O 00 O 00 O 00 O 00 O 00 O 00 0 0.0
EAI #F 589 100.0 289 100.0 300 100.0 467 100.0 233 100.0 234 100.0 122 100.0 56 100.0 66 100.0
M 560 95.1 280 96.9 280 93.3 444 95.1 225 96.6 219 93.6 116 95.1 55 98.2 61 92.4
A 29 49 9 31 20 6.7 23 49 8 34 15 6.4 6 4.9 1 1.8 5 7.6
UroRi # 588 100.0 288 100.0 300 100.0 466 100.0 232 100.0 234 100.0 122 100.0 56 100.0 66 100.0
il K 586 99.7 286 99.3 300 100.0 465 99.8 231 99.6 234 100.0 121 99.2 55 98.2 66 100.0
fH 2 03 2 07 0 0.0 1 0.2 1 0.4 0 0.0 1 0.8 1 1.8 0 0.0
POfZir Ao &+ 589 100.0 289 100.0 300 100.0 467 100.0 233 100.0 234 100.0 122 100.0 56 100.0 66 100.0
a5} 485 82.3 232 80.3 253 84.3 387 82.9 191 82.0 196 83.8 98 80.3 41 73.2 57 86.4
A 104 17.7 57 19.7 47 15.7 80 17.1 42 18.0 38 16.2 24 19.7 15 26.8 9 13.6
JRERESE 589 100.0 289 100.0 300 100.0 467 100.0 233 100.0 234 100.0 122 100.0 56 100.0 66 100.0
M 498 84.6 246 85.1 252 84.0 396 84.8 200 85.8 196 83.8 102 83.6 46 82.1 56 84.8
A 91 154 43 14.9 48 16.0 71 15,2 33 14.2 38 16.2 20 16.4 10 17.9 10 15.2
M LR FF 561 100.0 279 100.0 282 100.0 460 100.0 234 100.0 226 100.0 101 100.0 45 100.0 56 100.0
e 426 75.9 213 76.3 213 75.5 343 74.6 178 76.1 165 73.0 83 82.2 35 77.8 48 85.7
A 135 24.1 66 23.7 69 24.5 117 25.4 56 23.9 61 27.0 18 17.8 10 22.2 8 14.3
X #F 579 100.0 288 100.0 291 100.0 468 100.0 237 100.0 231 100.0 111 100.0 51 100.0 60 100.0
M 413 71.3 191 66.3 222 76.3 334 71.4 157 66.2 177 76.6 79 71.2 34 66.7 45 75.0
A 166 28.7 97 33.7 69 23.7 134 28.6 80 33.8 54 23.4 32 28.8 17 33.3 15 25.0
JF - - EF 219 100.0 116 100.0 103 100.0 151 100.0 82 100.0 69 100.0 68 100.0 34 100.0 34 100.0
Mro=a— M 50 22.8 23 19.8 27 26.2 31 20.5 14 17.1 17 24.6 19 27.9 9 26.5 10 29.4
A 169 77.2 93 80.2 76 73.8 120 79.5 68 82.9 52 754 49 72,1 25 73.5 24 70.6
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F5 2018 E BRI ER R

R A E HRARIE
HE PR B Bk ok R Bk Ak oy Bk efk
n % n % n % n % n % n % n % n % n %
B
T d #F 590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
{bMfE M 507 85.9 246 84.8 261 87.0 397 84.8 194 82.9 203 86.8 110 90.2 52 92.9 58 87.9
A 83 14.1 44 15.2 39 13.0 71 152 40 17.1 31 13.2 12 9.8 4 7.1 8 12.1
T o #F 590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
¥rhwo M 519 88.0 253 87.2 266 88.7 411 87.8 203 86.8 208 88.9 108 88.5 50 89.3 58 87.9
HIsfER A 71 12,0 37 12.8 34 11.3 57 12.2 31 13.2 26 11.1 14 11.5 6 10.7 8 12.1
O TO it 590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
SRR M 340 57.6 163 56.2 177 59.0 271 57.9 130 55.6 141 60.3 69 56.6 33 58.9 36 54.5
Bz 5 250 42.4 127 43.8 123 41.0 197 42.1 104 44.4 93 39.7 53 43.4 23 41.1 30 45.5
HOTOH it 589 100.0 290 100.0 299 100.0 468 100.0 234 100.0 234 100.0 121 100.0 56 100.0 65 100.0
R M 435 73.9 223 76.9 212 70.9 338 72.2 176 75.2 162 69.2 97 80.2 47 83.9 50 76.9
£ 154 26.1 67 23.1 87 29.1 130 27.8 58 24.8 72 30.8 24 19.8 9 16.1 15 23.1
f R AT
Hegme §F 591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
M 500 84.6 240 82.5 260 86.7 393 84.0 193 82.5 200 85.5 107 87.0 47 82.5 60 90.9
A 91 154 51 17.5 40 13.3 75 16.0 41 17.5 34 14.5 16 13.0 10 17.5 6 9.1
SIERE 5F 591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
Rz e 562 95.1 278 95.5 284 94.7 444 94.9 224 95.7 220 94.0 118 95.9 54 94.7 64 97.0
A 29 49 13 45 16 53 24 51 10 43 14 6.0 5 41 3 53 2 30
WEEAL #F 591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
e 535 90.5 263 90.4 272 90.7 419 89.5 211 90.2 208 88.9 116 94.3 52 91.2 64 97.0
A 56 9.5 28 9.6 28 9.3 49 10.5 23 9.8 26 11.1 7 5.7 5 88 2 3.0
RS 591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
M 542 91.7 273 93.8 269 89.7 431 92.1 222 94.9 209 89.3 111 90.2 51 89.5 60 90.9
£ 49 83 18 6.2 31 10.3 37 7.9 12 5.1 25 10.7 12 9.8 6 10.5 6 9.1
JIVZE &F 590 100.0 291 100.0 299 100.0 468 100.0 234 100.0 234 100.0 122 100.0 57 100.0 65 100.0
579 98.1 284 97.6 295 98.7 457 97.6 227 97.0 230 98.3 122 100.0 57 100.0 65 100.0
11 1.9 17T 2.4 4 1.3 11 2.4 7T 30 4 1.7 0 00 O 00 O 0.0
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¥ POE RBIE
HH i BV ok o B Ltk o B ik
n % n % n % n % n % n % n % n % n %
e

IR AR % 5 582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0

fe 505 86.8 248 86.1 257 87.4 398 86.3 197 84.5 201 88.2 107 88.4 51 92.7 56 84.8
A 77 13.2 40 13.9 37 12.6 63 13.7 36 155 27 11.8 14 11.6 4 7.3 10 15.2
flL 5T R
IR e V7 fiek 7t 582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
it 562 96.6 273 94.8 289 98.3 441 95.7 218 93.6 223 97.8 121 100.0 55 100.0 66 100.0
A 20 3.4 15 5.2 5 1.7 20 43 15 6.4 5 2.2 0 0.0 0 0.0 0 0.0
AR e ot M5 #F 582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
BRI M 570 97.9 281 97.6 289 98.3 449 97.4 226 97.0 223 97.8 121 100.0 55 100.0 66 100.0
H o120 2.1 7T 2.4 5 1.7 12 2.6 7 3.0 5 2.2 0 0.0 0 0.0 0 0.0
M B Mt #F 582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
FENIE Rk M 566 97.3 280 97.2 286 97.3 445 96.5 225 96.6 220 96.5 121 100.0 55 100.0 66 100.0
H 16 2.7 8 2.8 8 2.7 16 3.5 8 34 8 3.5 0 0.0 0 0.0 0 0.0
M B Mt #F 581 100.0 288 100.0 293 100.0 460 100.0 233 100.0 227 100.0 121 100.0 55 100.0 66 100.0
F— XfE M 577 99.3 286 99.3 291 99.3 456 99.1 231 99.1 225 99.1 121 100.0 55 100.0 66 100.0
WIEH A 4 0.7 2 0.7 2 0.7 4 0.9 2 0.9 2 0.9 0 0.0 0 0.0 0 0.0
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T 2018 FEHEMPBZEFER

ot TE KRARTE
HH A K FPE Lk B Pk Pk P BE 2k
n % n % n % n % n % n % n % n % n %
EEGIY 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
e 304 84.4 169 88.5 135 79.9 221 81.9 128 86.5 93 76.2 83 92.2 41 95.3 42 89.4
A 56 15.6 22 11.5 34 20.1 49 18.1 20 13.5 29 23.8 7 1.8 2 4.7 5 10.6
FPERT B
RS 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
M 306 85.0 160 83.8 146 86.4 224 83.0 122 82.4 102 83.6 82 91.1 38 88.4 44 93.6
A 54 15.0 31 16.2 23 13.6 46 17.0 26 17.6 20 16.4 8 8.9 5 11.6 3 6.4
Wi 7 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
B o 2% e 272 75.6 134 70.2 138 81.7 195 72.2 97 65.5 98 80.3 77 85.6 37 86.0 40 85.1
A 88 24.4 57 29.8 31 18.3 75 27.8 51 34.5 24 19.7 13 14.4 6 14.0 7 14.9
wAeH FF 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
Loy M 358 99.4 190 99.5 168 99.4 270 100.0 148 100.0 122 100.0 88 97.8 42 97.7 46 97.9
H 2 0.6 1 0.5 1 0.6 0 0.0 0 0.0 0 0.0 2 2.2 1 2.3 1 2.1
wWHAEMA  §F 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
M 355 98.6 191 100.0 164 97.0 266 98.5 148 100.0 118 96.7 89 98.9 43 100.0 46 97.9
H 5 1.4 0 0.0 5 3.0 4 1.5 0 0.0 4 3.3 1 1.1 0 0.0 1 2.1
T o 7 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
JERA4 M 356 98.9 189 99.0 167 98.8 268 99.3 146 98.6 122 100.0 88 97.8 43 100.0 45 95.7
el 4 1.1 2 1.0 2 1.2 2 0.7 2 1.4 0 0.0 2 2.2 0 0.0 2 4.3
AR R 359 100.0 190 100.0 169 100.0 269 100.0 147 100.0 122 100.0 90 100.0 43 100.0 47 100.0
ME 340 94.7 184 96.8 156 92.3 260 96.7 144 98.0 116 95.1 80 88.9 40 93.0 40 85.1
A 19 5.3 6 3.2 13 7.7 9 3.3 3 2.0 6 4.9 10 11.1 3 7.0 7 14.9
Z DAt FF 358 100.0 190 100.0 168 100.0 268 100.0 147 100.0 121 100.0 90 100.0 43 100.0 47 100.0
M 349 97.5 184 96.8 165 98.2 259 96.6 141 95.9 118 97.5 90 100.0 43 100.0 47 100.0
H 9 2.5 6 3.2 3 1.8 9 3.4 6 4.1 3 2.5 0 0.0 0 0.0 0 0.0
LA
i A a1 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
289 80.3 154 80.6 135 79.9 217 80.4 117 79.1 100 82.0 72 80.0 37 86.0 35 74.5
A 71 19.7 37 19.4 34 20.1 53 19.6 31 20.9 22 18.0 18 20.0 6 14.0 12 25.5
SR 5 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
e 327 90.8 166 86.9 161 95.3 240 88.9 125 84.5 115 94.3 87 96.7 41 95.3 46 97.9
A 33 9.2 25 13.1 8 4.7 30 11.1 23 15.5 7 5.7 3 3.3 2 4.7 1 2.1
OZkbE  FF 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
e 354 98.3 188 98.4 166 98.2 265 98.1 145 98.0 120 98.4 89 98.9 43 100.0 46 97.9
H 6 1.7 3 1.6 3 L8 5 1.9 3 2.0 2 1.6 1 1.1 0 0.0 1 2.1
CEREE  FF 360 100.0 191 100.0 169 100.0 270 100.0 148 100.0 122 100.0 90 100.0 43 100.0 47 100.0
M 343 95.3 183 95.8 160 94.7 259 95.9 143 96.6 116 95.1 84 93.3 40 93.0 44 93.6
f 17T 4.7 8 4.2 9 53 11 4.1 5 3.4 6 4.9 6 6.7 3 7.0 3 6.4
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WrgEt A R st @RREBERESEET AR RE
VN @R R ARAERSEMT AT AETE(LERR SR
e ok @R RREREEAZERT  EETEIR FME
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e K7 @R RRERENEST AR MR
ek B il RO BRI e AR LFER R
B RO EREATIEET  KER WFER

I EE R RREEREN ST KERR MR

W £ EERAEEEIZERT  FHENER EESED
Fw= T/  @EERGEERENZES  FHUEIER  EEEED
P B NRMERENEIUNERER S 2 — ER
IR BAR AEMEREAACUNEERS 2 — BEER

e EE

2EMWE—FRZOZZE IOV TIKRF O PCOF % (XA A% F8H) OIRE ZikkEry
IZHIE LTV 5D, 2018 HE DJMIEMR TS CHLIRH 7 A A% VHHRERE 21T 1238 ERE
195 4 & RFREH 125 ZIZHOWTHREREH AT o 72, WERERE 195 L OWNFRIT. HE
B2 RICESCERESE (M2RES) N 111 4., REFREOSECL IR EE (FIER
TEH) N 244 Tholo, REBREZERIR (195 4) @ 2,3,4,7, 8-PeCDF OF-HJHEE 1T 69 pg/g-
fat &7¢v . 2,3,7,8-TeCDD BMEHMiREL (WHO-2006) %AW CEMEE (TEQ ([ZHEL
ToiRZ A A x4 (Total TEQ) DNEYJYREEIL 48 pg TEQ/g-fat Th 7=, TP H blEE
WIEH (244) D 2,3,4,7,8PeCDF OFEJYRE L 18 pg/g-fat TV, Total TEQ DI
TEREIX 28 pg TEQ/g—fat Th o7z, TN LT, RRBEH (1254) D 2,3,4,7,8-PeCDF
SRR X 13 pg/g-fat, Total TEQ MO EyEE X 24 pg TEQ/g—fat TH-o7-,

2018 AR BEIZ =N L 7 iR & A A & R E O ST EE B OMT 21T > 72, £ DfE
R, YraEaEN 6 RO EEMEITHA—HK L TRy, &HMECTmMERT XA 4% 8
DI FERE DB YNFHE S TND Z LR ghoTe,

ZDIED, MIEBREFEICBITAF M7 a— LA P450 (CYP) {KT1EHY7: PCB BAME(EDHTRED
FE L OER SN D KER(L PCB & FHRIT 5728, in silicof@HTiz X% PCB & CYP D R v
X/ Ialb—rarEERLE, TOME, PCB OFBIEEICHIT 5 KERLERERAL
PRI 2 L1k, AR SN D KEEL PCB & FDEHRIEICEI 545 CYP /5 FHEZ#
ETHIENTE, £, MEREFMIKTO 2,2°,3,4,4",5, 6-heptachlorobiphenyl
(PCB183) #Efg B (T U1K) 240 L, 20 % T /L @RIRAOEREM: 2 34 L 7=,
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HUE, 2019 EE TN EEWE —FRZOXBE D 9 H 228 AT OV TMK T & A

%V HREREZ1T - TV D,

A. BFEREB

2004 4E|Z ik 2, 3, 4, 7, 8-PeCDF {23 Hr
T HERZW BB IO 2 b=, $£7= 2012
12 AZEZ M BB (REF RO
SB35 v . 2018 FEFEHRAEDRE
BEKIL2,334 4 ThH 5,

2 EREIRBENFZEEE T, HEREBRE
DIRR LB, 72 b VKRB EZFEOBED
FEICETHIEEEME LT, BELET
MIE—FBZ 217> T\ 5, KoHEET
%, fER RO EER BT AT TR L2 & A
Ty S TEERACT, E—FHR2
ZHED OB, 2001 FE TGN B OZ2E
FOAEE, 2002~2006 FEED 5 EMITE
EOZRZF BT HHLEHE. 2007 FEND
IIRBEE & WERERET D S BLHIEIKI W)
W7 3 FELLNICHEIERE O BV GRE BH O
BHREATxF LV HREAZRE L TE 7,
B ERERITBERE BT D EEEE LT
Ao, BEOMEHR X A 4 ¥ SR
FE DFRBA IR HR R B O RREHER O xS
ML DRI ICEF S LT 5,
AREFEIILLT O SHEEIZDW TR LT,
(1) 2018 FFEREIE —F 2 D%2
D ) BIMEF 7 A A% U HERE ORE %
To77 320 ZIZHOWCREREH 21T o7,
2013 D2 DR E o - FIERESE O
ik 2,3, 4,7, 8-PeCDF EE A MZRES
ROKRRBER LB L, BUROEEZIT-
776

(2) AT & A 4% %8 - PCB
TE ZAT 2 TN D ATk BE L el o if ik 30k
ZEAA L, BB E B R LR FIET

B DR EE B AT 12,

(3) BEMERNIZIIT D PCB HFFEDOFF A
FRBHZEAEHEBE L, in silico fENTIC
IRy Fr7vIalb—varyzHnT
b b CYP 7 FHEIZIKAF 2 PCB {URHRRIAEIC
DOWTHREFELALE, 6 ICmiiE+ o
2,2,3,4,4",5  6-heptachlorobiphenyl

(PCB183) DEEMS MR (F T /LK) DR
HIZEFEME 2 31 L 72,

B. BT

1. MR XA A% A FHORE

MR 2 A 4% CEORIEIX, 2001 4
FEIZBR3E LT mRE o TiE T T o 72, HIE
—HFMRZ CERINDGSGME (OEIE, W
B, OWTRE) (SRS T D72, HE
20 C TR E S S B IR 20 2
THEICES>TWD, EEFBROGBEMZ
R 2 72, MiEaE 22 e >&x 75 v
73 Bk 11, NEREEERE S LT B
My L2z -5t 24 % 1 Ry F) &
L CHIALEE 2 FEh L, ABREME B Y)ICE
i S-Z E AR LT,

2018 FEDOWIE—FMRBZZZED I b,
WE K O % 3 LA MR & A 4% >
VR ERE D OGRERE 195 4 K OHRGE
EH 125 A HIRESER L, BIE % Ei
L7ze MiRIE~/RY A D BEZEE M (5
B & E £ TACLLUTF THRIBIRTE LT,

XA XX S EEIRBED 2,3,7, 8-
TCDD % & (TEQ) ~DHLE 21X, 2005 4E
(2 WHO 2353R7E L 7= mESEMA% % (WHO-2006)
HRW, BEZ2EOX Sy GREE IR



SHE) 1L 2018 FEDKRZLZ LD L D %A AU
7=,

2. MIEHFZA A X FFRE SN ORE
(=il

B AR 2 RO Mk EEL (Sample
1 Kr2) il L, SHETHEEIT> T
HONHETHEA AT U8 (FMS MR
MDERE SN TS 29 BIER) ZHIET D X
INRIE L7z, BB O OMEEI X4 1m
EENOEEEHZV DX A 4 X 8
FMEARRRE & EHEEE (TEQ) Thol,
TEQ D& HITIT MM LR % (WHO-2006) %
v, EETIRAM & 72 - 7 BIEREE X
EETIRO 1/2 EICE X x TR LT,
BRI DO HERIZIZ OV fEB LN Z 2ay
Z AW,

3. WIEREITEIT D PCB OERBMEOME
BT K& DML PCB DG MR (T /LK)
SyMEE Bk bt

FIRRF IR BB ER SEe & — Ot
HEBT, HFyIal—var V7Y
= 7 Molecular Operating Environment
(MOE) 7w 7"Z 2 ZFIH L. PCB £ 69
flSE & Y EEER 7 & 7 v — 4 P450 (CYP)
DT TREICOVWT Ry FrryvaIb—
¥a rELTV, (KNTO CYP 4y FFEIRTFH
72 PCB AR D TR 21T > 72,

£7-. EOMFRE GC/MS Z W T HLiEF o
2,2,3,4,4",5 , 6-heptachlorobiphenyl
(PCB183) DG MR (5T M AK) D43HE
TEBIEIZDOWTHRIESRMF OB 21T > 72,

(R FRE ~ DAL FE)
Mg & A A% EOBEIZ. KRAD
FENMMEONT-EOLZNSR L L-, 5

A ANCAR B SR 5 B T B HEME A A B A ) 6

R DOFEFITER L It Sz
fEROHZEN, HALFFETEDL L%
BEHRITTEE L2, T2, ABFZEIT T8 i R
R TE T R MR AR B R E
M S Ex BEEZUTARINZLD
Thod (FZESE 30-7T L -8 &, 2018
11 A 5 A&,

C. AR - B8

1. ¥ A 4%y UVFEOSIr OEE MR
1—1. NEREEEE

SREN Y F 24 1F) OT7 T 7R B
ROBIRWE, BEFEANKRE L NS
DEAFHL SEUEEE~Y =27 V] |
L TTo7z, &lELXE L TERHBEIC
FLWEEBEEZDLORBIET T 7D
HBIIERD e inoTz,

Mg aE & AT 8T Lz b b iiEstehc
ONWTH A I X AR DOEEME L S
Ny FRITHELZEZ A, OV EIL 10%F
EThHHEREIIRFTH- T,
1—2. N EE

6 #&B8 (A~F) DMK ¥ A 4% U JHiE
EORERRE (2MEEH-V) 28 11
R LTz, MERH O R A PCDDs, PCDFs,
non—ortho PCBs mono—ortho PCB 2 T} Total
TEQ O 1, Sample 1 23 0. 0052, 0. 0026,
0.0019, 0.00023, 0.010 pg-TEQ/g. Sample
2 73 0. 0073, 0. 015, 0. 0045, 0. 00083, 0. 028
pg-TEQ/g TH Y . CV fEILZ N Sample
1 2% 8.6~20.6 %, Sample 2 7% 12.2~
20.2 % Thol, fER L L THIITHEEED
HIEMIIMRA—Z L, X625 3P R<E
WChol, —FhH., BEXHNENEES
TDICHEST 5 &, B EOITs o0&
N EFEE S, EMEREY-Y TRRLE
et T OV EIRE LS o7 (R2), L
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L Z AaT 2K HFHETIE, lEEED
720 DRETH->TH Sample 1, 2 & HiZ
=2 ZBz-HBEIIe< . BHRERT
HoT,

2. 2018 FEME—F M2 2H DMK F
B A F X ERE

2018 FEFED MR 7 A A% > M E Xt
S#13 3204 (AR BE-LE 195 A K
REBESH 125 4) ThH . 2017 FEED 283
ZNTHAT 37T L8N L T2, 2007 4R
PR, 2 A A% B RERH SR E BT 0E
ZoE LRERE CI|E 3 FELNICHIERE
DIENZZEHELEINTEY, 4 FFEHHTS
K RBEBMPH D, 2018 FEEIZLDOE—7
WZH 72 BIEFHRNER LD TH S,
F -, REEHIL 2017 AL L AT 10 4
Wb Uiz, Zud 2012 4 12 B ICHEDZKE
%E’Wﬁ%%ﬂ@ﬁEMém —H DR
REBEDRBFESRMHICL 2B EE=IT T
Lkﬂglk%z%m5o

F 312 2018 FPEOMEE— KR DO HIAE
WEBE R ORBEEOMIKF XA A%
VERIREE DS HTER. 72 6 ONT 2004 I
&I RN CTHEHE L 7= — iR (E RO MmiE+ # A
XV UHEREEY R LR,
SREBRERMR (195 4) @ 2,3,4,7,8
PeCDF DL 69 pg/g—fat L7320,
2,3, 7, 8-TeCDD EMEFMitREL (WHO-2006) %
RAWTHEERSE (TEQ) ITHME LIy A 4
X U8 (Total TEQ) DSEHJJEREEIT 48 pg
TEQ/g-fat Th-o71-, ZD ) LERREH
(171 &) D 2,3,4,7,8-PeCDF IR 1%
77 pg/g-fat &7¢20 . Total TEQ DI
JE1X 51 pg TEQ/g-fat Th-o7-., —F. [
JREREL (244) D 2,3,4,7,8PeCDF D
YIEE X 18 pg/g-fat TH V. Total TEQ

D)L 28 pg TEQ/g-fat T -o7=,
FERFEE 125 4D 2,3, 4,7, 8-PeCDF D Fy
JRPEEIT 13 pg/g—fat, Total TEQ D -HJPREEE
I% 24 pg TEQ/g-fat ThH -7,

2,3,4,7, 8PeCDF O HJ FE % St BREE D
—RER LT L L REREE DY
BEITRERICH LT 4.5 FE<. BE
RBEECRBEE T —RER L IZIFFAZED
BETH-T,

#4102 2,3,4,7, 8-PeCDF J& 2 D EEE 5 A
Lz, FERES & RBESITHZHR
B & RN TRRBEIRIZ A LTV D03,
HIEZMBrEET THOVRE] RS S5
50 pg/g-fat B2 DZ2ENRIEREE
T14, RRBEETILRBDDBIE,

3. WIERFIZHIT D PCB OFERRE K O
Mg+ PCB O#fG BMEMR (7 LK) 4B
& EE

In silico fEMTIZ XA PCB & CYP @ R
¥ rvIal—varEERL, BN
72 R 7 R—X)>5 PCB BMEEDF
WIEIZ BT 5 KR LARRIERAL 2 F A L7,
ZORER, b hOMP CEEIHRHE S,
HERE OMEIZB W THHEINTWND
4-0H-CB107, 4-OH-CB146, 4-OH-CB187 {=->
W, BUbém e LTTHlsn D PCB Bk
(RN 6 DA IR 535 CYP o 7HE%
HEdsrZencaiz (K1),

w4y R ORE GC/MS A A W T
2,2°,3,4,4" 5" 6-heptachlorobiphenyl
(PCB183) D& BMEAR (2 7 AK) &M
Lz, ZORER, BEERIEP CIIEENE
(PCB183(+) ) D& D L EFEMH D & D
(PCB183(-)) 23 1:1 @ F & I OIREE TITE
T 25 DOVZ%F L, Mg+ CTIX PCB183 (+) D 73
FEEENRKREN-72 (K2), ZDZ L)



5. ANfKIZ 3B\ T PCBIS3(+H) @ F7 78
PCBI83(-) LW b FHINARNTWVWEE XD
iz,

D. #Ed%

LEGFIS 7T L) OILEIG 2,3,4,7, 8-
PeCDF Z# & e XA A XL VEETERT D0
Mredts & (M 24 L, fikfee L ClllE 21T
S T&E T, WET —X OEHEMEEZHEET D
el 7 7 v 7R, NEFEEEHE 4 Ea
L. ERNO IR & Hom o migset & 5y
W oRBEEEZIToI,

2018 FEPE DIMIR 2 A A % > SRR EER
EXRTSRIX, MIEFRERTE 135 4 & RBEH
148 4 Tholc, MEZREFITIBITD
2,3,4,7,8PeCDF DL 77T pg/g-
fat | Total TEQ D NEHJJREE X 51 pg TEQ/ /g~
fat Tholz, AEFREZICBIT D
2,3,4,7, 8-PeCDF DY FE 1T 18 pg/g—fat
THV . Total TEQ DFHJJEEE L 28 pg
TEQ/g-fat Th o7z, KRFEH 126 4D
2,3,4,7, 8-PeCDF E¥JPRFEEIX 13 pg/g—fat,
Total TEQ OE¥JIREEIX 24 pg TEQ/g-fat
Thole, 2L DERIBREE KRB ES
DR 2 A A% VHEREIT—R AN & [FH
FEDOL~LTholoh WEZHEET IS
VREE | ICEY T AR E LR LN
77 2001 4EFEM D 17 BRIk L TV A Il
R & A A% SRR E O R EHEITK
5700 ft & 72 > 7=, 2018 4EFE DI ERE 1%
TITHIERZWT 7 — # _N— A ~BIEEEE S
TEY ., BRER & OB/ 72 S04
BIEREN D,

BEENICE T 2 MEREYE D%
R 27 7 —F L L., in silico fif
WZMWEPB ECYPDRyFL U
L—3 a3l k% PCB (Etee 24 L, m

Efr
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H Ol S D FEE 72 KER(L PCB B D
ARRIZEES-3 2% CYP o7 EZ#HETHZ &
N T E 2, WME®BEFMEF O
2,2,3,4,4",5  6-heptachlorobiphenyl
(PCB183) St MR (2 T VIR) Z3#HT L
- REE . AEIZIB T PCBIS3(+) ™ J7 7%
PCBI83(-) LV H FH I NLT NI &R
e X7z,

E. AR EREDHE - BEIRD
2L,

F. W5k

1. FmslEE

1) dboe, Z2al Rl SNl P e,
JRWEER S BT AT VR R RE  F H
=W TR HTLHERE,  WERE RS K&
OSRFRER DMK & A A 2 R
FE L) (2001~2017 4EFE) | fEE 5
MESE. 2019. 110(2). 61-66.

2 ) A E— ZEORE = i ] SRk
PRIFERE, A A, PEFR, =8 T8,
LM, WAE —F M2 I BT 5 iR
R D 2,27 ,3,447 )57 ,6-
Heptachlorobiphenyl (PCB183) M%<
JVA AT, fRRE SIS, 2019, 110(2).
91-96.

3) Hirakawa, S, Miyawaki, T, Hori, T,
Kajiwara, J, Katsuki, S, Hirano, M,

H, Mitoma,

M, /n silico prediction

Yoshinouchi, Y, Iwata,
C, Furue,
of the metabolism of PCB congeners
by Cytochrome P450
Yusho patients. Organohalogen
Compounds, 2019. 81. 171-174.

4 ) Sakatani, K, Yasutake, D, Takahashi,

K, Hori, T, Nakano, T, Mitoma, C,

isozymes 1in
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2

Furue, M, Enantiomeric analysis of
2,2",3,4,4",5,6-
heptachlorobiphenyl in the blood of
Yusho
Compounds, 2019. 81. 25-28.
SRR

patients, Organohalogen

1) B R+ it s TR 22O

2)

RIEIERE, & HE, FBF. HILHEE,
MiEF PCB IRESHTO 7 0 XA F = v 7
(2018 4EFE) | # 28 BIREE(LFFIFm=
(W= F ), 201946 H 12-14 H.
Hirakawa, S, Miyawaki, T, Hori, T,
Kajiwara, J, Katsuki, S, Hirano, M,
Yoshinouchi, Y, Iwata, H, Mitoma,
C, Furue, M, In silico prediction
of the metabolism of PCB congeners
by  Cytochrome P450

Yusho patients. 39TH INTERNATIONAL

isozymes 1in

SYMPOSIUM HALOGENATED PERSISTENT
ORGANIC POLLUTANTS, Kyoto, Japan,
2019 August.

3) Sakatani, K, Yasutake, D, Takahashi,

K, Hori, T, Nakano, T, Mitoma, C,
Furue, M, Enantiomeric analysis of
2,2",3,4,4,5,6-
heptachlorobiphenyl in the blood of
Yusho patients, Kyoto, Japan, 2019
August.
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#£1 HEMEREFOZ A A EAEMAER (2MEEH7-V . pg/g-whole)

BT
T OV%
A B C D E F
Sample 1 Total PCDDs TEQ 0.0037 0.0061 0.0060 0.0044 0.0041 0.0047 0.0052 20.6
Total PCDFs TEQ 0.0017 0.0024  0.0022 0.0028 0.0031 0.0039 0.0026 15.0
Total non-ortho PCBs TEQ 0.0017 0.0019 0.0022 0.0019 0.0017 0.0026 0.0019 10.2

Total mono-ortho PCBs TEQ 0.00022 0.00026 0.00023 0.00022 0.00021 0.00022 0.00023 8.6

Total TEQ 0.0074 0.011 0.011 0.0093  0.0091 0.011 0.010 9.6
Sample 2 Total PCDDs TEQ 0.0059 0.0058 0.0094 0.0077 0.0076 0.0060 0.0073 20.2
Total PCDFs TEQ 0.013 0.015 0.018 0.014 0.015 0.017 0.015 12.2
Total non-ortho PCBs TEQ 0.0043  0.0050 0.0053 0.0041 0.0040 0.0043 0.0045 12.3

Total mono-ortho PCBs TEQ 0.00080 0.00101 0.00080 0.00079 0.00074 0.00074 0.00083 12.6

Total TEQ 0.024 0.027 0.034 0.027 0.027 0.028 0.028 125

#2 HBMIEREF O XA A ¥ AFBER R (BAL : pg/g-fat)

BT
T OV%
A B C D E
Sample 1 Total PCDDs TEQ 1.2 1.8 2.1 1.3 1.1 1.6 1.5 28.6
Total PCDFs TEQ 0.57 0.72 0.77 0.85 0.82 1.4 0.75 14.6
Total non-ortho PCBs TEQ 0.55 0.58 0.76 0.57 0.48 0.89 0.59 17.5

Total mono-ortho PCBs TEQ 0.072 0.079 0.079 0.065 0.058 0.080 0.071  12.7

Total TEQ 2.4 3.2 3.7 2.8 2.4 4.0 2.9 18.8
Sample 2 Total PCDDs TEQ 1.7 1.5 3.5 2.9 2.1 2.0 2.3 36.0
Total PCDFs TEQ 3.7 3.7 6.7 5.4 3.9 5.3 4.7 28.8
Total non-ortho PCBs TEQ 1.2 1.2 1.9 1.5 1.1 1.4 1.4 24.6
Total mono-ortho PCBs TEQ 0.23 0.25 0.30 0.30 0.20 0.23 0.25 16.6
Total TEQ 6.9 6.7 12 10 7.2 8.9 8.7 29.0
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#z3 2018FEEMEH XA A XL HEBEFRERE (2018 4, HfI : pg/g—fat)

20 18FERZ it R AR
R B (N=195) AR H (N=125) (20044, N=127 )

Congeners Mean SD Min Max | Mean SD Min Max | Mean SD Min  Max
2,3,7,8-TCDD 1.3 094 ND 6.1 1.3 112 ND 63 1.9 084 ND 43
1,2,3.7,8-PeCDD 6.9 4.7 ND 40 5.4 43 ND 23 9.0 34 32 20
1,2,3.4,7.8-HxCDD 2.9 2.4 ND 13 32 29 ND 22 3.6 1.9 ND 13
1,2,3,6,7,8-HXCDD 3 25 ND 140 15 11 22 63 28 11 7.3 70
1,2,3,7.8,9-HXCDD 4.0 3.4 ND 19 4.8 4.6 ND 36 45 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 41 35 28 270 50 59 6.6 440 78 55 18 470
OCDD 500 420 60 3300 530 780 53 6900 1200 640 180 7600
Total PCDDs 590 460 74 3600 610 850 73 7400 | 1300 1000 210 8200
2,3,7,8-TCDF 3.1 2.8 ND 27 29 7.4 ND 78 1.0 0.72 ND 45
1,2,3,7,8-PeCDF 1.4 0.9 ND 4.1 1.2 094 ND 62 067 0.55 ND 46
2,3.4,7.8-PeCDF 69 99 33 590 13 13 1.2 79 17 7.7 6.0 63
1,2,3,4,7,8-HXCDF 12 18 ND 120 33 33 ND 24 5.0 2.7 ND 20
1,2,3,6,7,8-HXxCDF 6.6 6.6 ND 48 3.4 3.5 ND 27 5.7 2.6 ND 16
2.3,4,6,7,8-HXCDF 1.1 054 ND 5.0 1.2 0.64 ND 5.6 1.2 0.8 ND 52
1,2,3.7,8,9-HxCDF ND ND ND

1,2,3.4,6,7,8-HpCDF 1.8 1.4 ND 93 1.6 1.2 ND 80 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 99 120 12 730 30 22 10 150 37 14 15 86
344'5-TCB(81) 5.2 1.2 ND 15 53 1.7 5.0 17 5.6 3 ND 24
33'44'-TCB(77) 11 7.3 ND 41 10 5.8 5.0 27 8.4 4.8 ND 31
33'44'5-PenCB(126) 80 69 ND 380 70 89 50 567 110 80 17 520
33'44'55'-HxCB(169) 140 110 11 700 69 74 50 371 64 27 16 190
Total Non-ortho PCBs 230 160 3 900 160 160 20 940 190 110 59 740
Total 920 580 120 3800 [ 800 950 110 7700 ] 1600 1000 290 8500
PCDDs-TEQ 12 7.6 1.4 44 9.7 7.4 1.6 46 16 5.9 5.1 35
PCDFs-TEQ 23 32 1.5 190 5.1 46 085 27 6.6 2.5 23 14
Non-ortho PCBs-TEQ 12 89 082 49 9.1 11 0.65 67 13 8.6 2.6 58
Total TEQ 48 41 6.0 250 24 21 3.1 120 37 16 12 100

#F4 RS 2,3,4,7, 8PeCDF BE (JEIFEENT-V) OEHSH

2,3,4,7,8-PeCDF
B (pg/g)

¢

BEE MEREE R

Lk ESL

500 ~ 600 2 - -
400 ~ 500 3 - -
300 ~ 400 6 - -
200 ~ 300 5 - -
100 ~ 200 27 - -

90 ~ 100 3 -
80 ~ 90 6 -
70 ~ 80 4 - 1
60 ~ 70 5 1 1
50 ~ 60 6 - 1
40 ~ 50 12 1 3
30 ~ 40 17 3 6
20 ~ 30 15 3 1
10 ~ 20 30 7 32
0 ~ 10 30 9 70
N 171 24 125



ARNICAR IR AR T BT B E R A e i 4

4-OH-CB107

eSS
.._CYP2B6

Y

Cl Cl ]
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CYP2A6, 2B6

€l 4.0H-cB107

Cl a Ci
CYP2A6, 2B6
Cl Cl
eod 4-0H-CB146

“"CYP246, 286

Cl [e e
o~ )
Cl cl Cl
4-0H-CB187

——— Direct hydroxylation
------ » Via epoxide and NIH shift

%1 4-OH-CB107, 4-OH-CB146 K O} 4-OHCB187 O ~F A= B iR
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PCB183(-)
4 | PCB183(+)

g

- )

T T T T T T T T T T
532 536 o 544 B 55.2 556 %0 564 568
Retention Tme (min)

o, PCBI83(-)
s PCBI183(+)

20000 4 ‘
AN

T T T T T T T T T T
524 528 532 536 540 544 548 552 5586 %0
Retention Time (min)

Intensity

M2 EHERE (EX) ROmKR (TR) Zki0%2,27,3,4,47,57,6-
heptachlorobiphenyl (PCB183) &g EMEAKR (FTNE) Orua~ N7 T A
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BT BRAEE e (iDL EMHRHEENTITEES)
BAnZI LTe# A A% 3 VHHE O NMEA~OFBROEE &
T DIGFIEDBFEF BT D058
TRTHEE R E

Hls (B2 361 D I &1 A3 & SRIREE LR LY
BRIR~ — I —ORAFR O

WoEntEE 8 Flie OUNKRFERFESSE L - AREAEFDE - 2d%)
WoEE Sl KE OUNKRERFRESIE 8L - AREEFEDE - B2

HE . ATV ETIRICEMEA ML ARG 2 B0, BRe RIS ITEE X
HILTUWD, 2019 FEEIE, 2015 FRICAER BA LT ORISR 2552 LTER 495 ADH 5|
CIHSREIEE ~— 7 Th A IIIE NT-proBNP ZHITE L7z 455 NIZHWVT, M 2, 3, 4, 7, 8-PentaCDF
JREE & M0iE NT-proBNP OBHRATEMANIARGT LT, EORER. 2,3, 4, 7, 8-PentaCDF IR & MK

NT—proBNP & DRIZEH &2 BhE 33860 LR Do 72,

A BHY

XA ZX AT, RV
T VAR (PCDD) R VEIN T
7 (PODF), XA AF ARR Ve
7 x=) (DL-PCB) O TH D, EIW
DRIFET D & XTER SN AT, B
(CEREETHYE & LR L. AEsE o
IRINTIERD b NEETBG L TS,
HAFXV AL, XA T UZERIC
FEAT D LI LD MR I B A R L
Akb 2%, O, KExIRELF|&
BT EEZLILTWAN, HllFERICE
FD XA AX L AE LD NEEEDFERE
[IRTEOND TR,

IME NT-proBNP (3, HEREMEMED OHERERE
EOv— L U THER SN TN, Hilk
FERIZBWTH A AF v L i
NTproBNP i & DBEFR & #d L 7 gei )
720N, T, AFEET 2015 AREE e —

ARERS 495 N % 82 32t L 7= Wi i oD
RGfRZ T, HlB(EROIST 5 i 41
X ASRRE L DR E Y — U Th D
If1.7E NT-proBNP (D BEHE| 2O\ TRRaT L 7=,

B. WAL

ARFFETIE, 2015 410 A 23 H b 11
A 29 BICABRICERE DS IV AR
DULET ORISR 495 N CEHEES 62 i7%)
EXRICWERAEZ I L, &1 4%
B EERITE D72 6b DERIL & BEAHIE#RD
AT T2,

A2 A A3 2 SRR EEORIEI AU
AIER R AR LT, XA A%
AFREIIR VLR A AR
(PCDD) 7 &, RNUEI T T
(PCDF) 10 f&, / >4/ PCB 4 &0 21 R
PEARICOWCRIE LTz, BEZZHmeE 2 AV
k% 30 ml FRELL, & A A% FHRE
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HIE £ CHBIRIE LTz, IR bg A BAEHL
U7, PIEYER NN L S A tes

(ASE) THA A e Lz, &5
(2, BB U7 1%, REERERT U v
T LB I ONEMR A 7 L aEst U OBRL
Too FRNT, A ATV VS EEREL,
IR E R ERENEALERE (SCLV) #2355
L 7= B fRHE GC/MS & FVWCHIE LT=,

B A Fx L HEOBMEME (TEQ) D
BTIZWHO 73 2005 4ARIZ 583 LT ST
%% (TEF : WHO-05) Z# W TEE L.
FRFLLLT O BMEARITSE HRYED 1/2 %
TOEEL L CHELL,

[f13E NT-proBNP ORITEIL, 2012 22
FRRL B U 7o R AT & VO CHRIE L7,
Mi{& NT-proBNP JBFE(X, Elecsys proBNP
Immunoassay % FH VN CHlE L 7=, MiE
NT-proBNP =400 pg/ml % HEERE(GME L MERER
ELERL,

AHRFFETIE, 2015 FFATARS A A2 U
FEDBNIE 495 ND 5 B, 2012 FEIZMTF
NT-proBNP Z-HITE L7= 455 NIZHWTC, 1L
o 2,3,4,7 8PentaCDF & FF & I 7%
NT-proBNP DBIRAAEMHNARTT LTz, %%
(AEHHE DR 1 I B ot &, SRIENE
PECHEREREE 269 54 v Atk (0R) ODOf
PIZe P AT ¢ v 7 BYFHT 2 O P,
R SHEIRT- & LR LT,

(fREEE OBECE)

AT TNERI LT D EFRAFFIC
B9 2 e EFE St | E D S AFSERHEE A 1E
R L, JUNKFEFHRERZ B DK
REG TN, MIFEEIL. X5 O
NIEBRDOIRRAELG < 5 2 THOLOERZHA
W, FOEBIIEEEZR -S> TV D,

C. WEER

& 2,3, 4, 7, 8PentaCDF JEEED FHIZ £
VN, IfE NT-proBNP OEAEEHEI A EIC
EFUI2h, Z ORISR %I IH
KLz F1), 51T, EEGEUSEERE
=D R % M35 2, 3, 4, 7, 8-PentaCDF JE&ER|
\ZHRRT L7223, MyE 2, 3,4, 7, 8-PentaCDF
IREE & IEEMEOEREREE 2 F 35 OR @
FICARBRBREATRD DTz (F2),

D. &%

ARFZECIL, M9 2, 3, 4, 7, 8-PentaCDF &
JEE & i NT-proBNP fEDMICHE/LEhE %
RO 0T, 12 D ak— NMFFEOREFRT
IZBUWT, XA A% AERED FFIC
PRI IRERIC L DD U A7 3 E
AT 5 & DWENRROILHD, R TED
FEEIT—% L T2 (Environ Health
Perspect 2008, 116:1443), 7=, HIEL T
WD A T AR E DRI B FE— S
FUTUNRVN, ARBFFECIE, s R A%t
G L QWA 728, MiF NT-proBNP fE %
UNTZ SR D FUHHA R 0D L REIR S 2
FHMEEE I L7272, BA B2 BfRE80
SIENST=DODE LIV,

i EEHERICB WY T, LE
2, 3,4, 7,8 PentaCDF J2 & 1% NT-proB\P
EDRIN A ERBEE A ZRDIR) > T,

F. (EREaEHR
LA
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#1: 2,3,4,7, 8-PeCDF BERNT A7 MiLTE NT-proBNP (D3{r]SEHHE

2,3,4,7, 8PeCDF

1175 NT-proBNP DA&(A - (95 % EHEXH]) (pg/mL)

o KB . )
(pg/g lipid) Fliii g AT
%1 590L
151 40. 1(35. 7-45. 0) 49. 2(43. 4-55.7)
(=8.5)
%2 L
152 43.8(39. 0-49. 1) 43.4(38.9-48.5)
(8.6-13.3)
%3
152 53.6(47.7-60. 1) 44. 0(38.9-49. 8)
(=13.4)
fEE R4 p fE <0. 0001 0. 27

2,3,4,7,8PeCDF 1%, FE& TIRE(L 0 pg/g lipid) R OHAE1L 0.9 ZRAA LT,

#2: 2,3,4, 7, 8PeCDF EBERNIC A7~ 1fiLiE NT-proBNP=400 pg/ml ¥ B354 v XH

2,3,4, 7, 8-PeCDF

xIgEH HHEO

v Xt (95%EHEX )

(pg/g lipid) SRR M - TR
51550 . .
151 0.7 1.00 (GLi#®) 1.00 ()
(<8.5)
52 4L
152 2.6 4. 05 (0.45-36.70) 2.52 (0.25-25.11)
(8.6-13.3)
R ESNIA
152 0.7 0.99 (0.06-16. 03) 0.30 (0.02-5. 85)
(=13.4)
fE M p fE 0.99 0. 99

2,3,4,7, 8PeCDF 1%, EETRME(L 0 pg/g lipid) FRFHDOEE1L 0.9 ZUA LT,
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Sy EREFEE

MiEBE O MR Z A2 EATCRBIT ST e—RT I 7 LOMKRE

WHoEssEE  FH B ARMENEANICIUNEERE 7 — ER

e g REER ARMEVEALUNEERERSEE 2 — &R
FRAZKRE SEMEENCIUNEERY 2 — BER
REERE  ARMEEAACUNEERSE 2 — SF
T SEMEEAACTUNEERYS o 7 —  EEHE
MmEYE ARMEEAACUNEERR 2 — HER

WREE T RS TAY U AT AOFTENEE Y . BRSO )3
RENTVWET, NI T LT AZF Y U T —HAL LTHOLRIETIE, £OXF
RELTHBAOHERZMAD. b LIINBET ASOEFE 2 EOX RPN LEIT
STETVEY, MAMFREEESITEREICL 44 AT HOZHICE LT
T, RET AL 0WEIARATRET S, Al MEFERE Lo 7 580 b
BOMNT 0 —=RT N7 DEMO TS ZHSL L7c BT, 2 A A 0 45
PERD R L O S/N HEOUEEIZE L TR 21T o 7o, £ OfEF, IR T
DR E YT R ONIR Do T23 o HTRER S 40 3R & 72 0 HITERFRH]AY 20
SFEMERRE L o T, AR BANY U LT ADMIERHIR S NTHE . KBTI~V

T AT ADEEEZPHITE 5D TIHEFHORNEFELE L THEITH S,

A. BFEEM

HIEIZR VLS R Z A FR v
(PCDDs) ., RN VLY X VT T~
(PCDFs), &V ¥aft 7 = =— L (PCBs) 35
FORVE ALY 7TV 7 = =)L (PCQs) 73
BANLTE R I A A NVEER L THIE L
TEEYE T MEDRENS 50 L4
ERE L TOETR, WETHMALD
BEN, XA A X2 VSERERE OERITH
FINTWET, Fxlx, BEEFDOX
A AT VHEIZ L D NEIBY L OfRERE
HELITRET2HMNT, BEOMKY
PCDDs, PCDFs, PCBs 3 J TN PCQs &S D
BEZXIToTEXE LT,

REAERE | JERF MR 4 A4 A%
YED M TR L C, RSk E o
LT\t s 7 A EEEMBERD T
TLERSILIZZ Ik, $RToL

A FF T CHAEMEKRTE — 7 EEN M\ E
L, @O S/NERELREZY, &BICH
FEEE 3 KON E 72 T 24T 5 72 DI,
BEt L7zt 7 5 K0 4 NEROHIVT
0 —RT BT LA AW THON S & ST
L7z BT, &4 A3 3 U EBMEER O 5B
BLOS/NHOSEIZE L THRIFTEIT O,

B. ®WFFEHH:
1. 5t 7 A

ZHIVE TR &4 A A% OB E
WCHWTWEZ T N, VT L8EL
T, BPXs 5% 7 ==V Ry VT =1L
viaxt BT A Tnx0. 25 mm) THEE
0.25um, =L LT, BPX % (30
mx0. 15 mm) ZfEH L C& 7= (BEEICET
HIEMITEEME), FEFEE, Agilent
Technologies @ VF-5ms (5%~ — =)L X F
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NI T L) HRERMEHL W T Lk
FRILEIBICRICEDOY A XT, 7
J1 7 HELTHEE 0.15, 0.20 B X
0.25um @O 3FEFHE, AT LELT
FEE 0.10, 0.15 BL 0 0.20um @ 3 F&
MaeBhEKE L T, XA/ 45 U EmE N
D S/N OUGEEICE L THRET 21T - 7=,
S|l MEERES L2t 7 5 K0 IR

DN A X (20mx0. 10mm) T, JEE 0. 05,

0.10 33 L N0, 15 4 m D 3 FlFE % B (K
L7,

2. i Tk

A FF DI, BREA
Y= YT PTV EARKE
(LVI-S200, 7 A AT 4 A = AtHH)
L Solvent cut large volume injection
system (SCLV, TRAJAN #HHl) Z 3 L /-
B FRRET A7 v~ N7 T T /&SRR
B &5y HrEEE (HRGC/HRMS) - L 7= (X
1), HRGC/HRMS |Z B8 L T, GC #BiX Agilent
8 7890A, MS #BIX Micromass fiHY
AutoSpec Premier % FH V>, 7 E A 1L
100ul OV P ER oA — M
~°Z — Combi—-PAL (CTC Analytics ffl)
ZER LT,

(fFRE ~DECRE)
AWFZEDFERNZ BN TIL, AR E
TE DX RT—XIIFEELAR,

C. iR - B8

HIEBE O MK & A A DSy
Frik, BAL Y — N2 E 2 o KEDE
A& SCLV injection system ZiEfE L
TIT>TWET?,  SCLV ¥ AT ATJE
NXT AN Lo THIEN S Au, @ IE 2R+
NG A RS 52 & T, AL
BT OBREEINTEAE T L AT AT K
D RAMTHEH S, ST BRI B e R
2T T MTEATH T ENFEET
T, AEl, BT LANECE I OLF |

VN, SCLV /EENRRICHIT DJESINT A D
S EERET 2 REENE U, AE
T 207 2RISR T D EZERE
MOV T LT AEEWEE L, JEAAN
TV ADRERBEATVR DN B SCLV 1E#hIRE
BT EESFEMmL LT (K2), 2
DEMETTEEEO0.25um DL BT LT
mx0. 25mm) Z FHWNT, Z A A% 2 FHE
MEROEH N2 — 2 B X OVS/N iz RIE
T T LOREREDEE T~ 7
B 5 A (20 mx0. 10 mm) & L CHEE 0. 05,
0.10 BXW0. 15um ZHW, A A F
HAREYENR (0. 26pg) ZHIEARIZEOLN
& sa~ 7T ANBEH L S/N
U, BEMEAERD S/N EIZBI LT
1. BEEREND T LADOFD, B — 758
EREL . @V S/NEENRESN TV,

FEIE 0.10 BL TN 0. 15 um OO A T A
2EHA LT E, mERED S/N Hn
K<, BTLTV—RIZLD /A XD
EBNBRETH - T, SERE Lizaotr
T LDOHRT, BE0.05um DM 7 A
WG E IR D BORERIE LN
oo 2D T7 MERRFICEONTZ A F
X ¥ UFEMRD S/N L OB & FEFAR
STLTZHTH T LOfE & Eel: U7 f5 5

S/N I KREREZIIRDO N7
(4 3),

D. #Ed%

VTR, MR 2 A A% 2 VEDOSHTIC
AL TN =W 7 DT L7 Y —
NIZ XD HE~DERZENFEEIZR L,
WEERE . Z OREA IR 5 72 DICHITE
FERL TSI T L L EEHEORBRME)E
PIL7h T L 5&ER LT, XA FFT
FHEMARD S/N OUEIZE L TRt 21T
- 7=, Agilent Technologies D F A
BT 2Et 21TV, LT AL LT
B 0. 25 wm(7 mx0. 25 mm) 35 KX OV AT 71
Z5ELTHEE0.20 um(30 mx0. 15 mm)
DH T L WIS E . TERFEAL TV



Teh 7Ll T, K7V —RThHsb
Z& s BEMRO Y — 7 3RE N E LT
WHZ & T RTORMERTEVS/N
NELNTNWDZ EnD, EREIV LE
KR « R RO E2AT O 2 L N FRE &
Ipolz, AL MEERET Lo 7 A
I bNEROMN T —RT H T L5
WS 2fESL Lz BT, #A4 4%
R BMER O BER X OVS/N ootk
WL CTHst 21T 70, Z ORGSR, BE
AT D RERWEITIR OGN T
D3, SIHTRER DY 40 SSRREE L 72 0 | HIE R
fH1723 20 43 B FTRE & 72 o 72,

W, ~U T LKA SRR TR O
EHEICE Y, BAR~OHERHIRE N T
WET, NV TAHREF Yy VT —H R
ELTHWDHIETIH, TOXEE LT
MOEEEZMAS, b LAFMET A
SNOEFR EOXRPMEN /> TET
WET, BOfREEESITEEICL D X
A X VDG, BEEEDOSRMN:
TTHEZITOMERNHLDT, Fx
T—HAL L TKBAARAERND Z &I
TEEHA, —HERTATLZEMEDS
WHATHDETH, ¥ VT —HTAL
L THWESE., ¥4 4% EEMR
OfEHEEMET L, BZEAROSEES B
Tz, ZNBREBETRAICLD X
A F X VD GHTIIARFIRE T,

L% BN T AT ADOHFEDHIR X 4
5 E. ATt a—RT h T Lk
W Iig o 2 A A% o O HTIEIE
RERFR 2 CE, ~U T LT ADHE
B AWM CE DO TIHEFHEORE LT
BHHhThHD,

E. WRzER

1. Fm3CFEE

1) Todaka T, Hirose Y, Kamiharaguchi
N, Kajiwara J, Chijiwa K, Ikeda M,
Takao Y, Mitoma C,Furue M. Com—

parison of the concentrations of
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polychlorinated dibenzo—p—dioxins,
polychlorinated dibenzofurans,
and polychlorinated biphenyls in
the blood of Yusho patients
measured in 2004 with those
measured in 2014. Fukuoka Igaku

Zasshi, 2019 May; 110(2): 73.

2. FERE
1) INHEBER, FEd, FREROSE T4
Mo, wHEYeE, =%TE, HiT

HERE : M2 A FE TSR
LT a—RT AT LD, 5 28 [H
ERELF R RS (FE) . 2019 4 6 A
12-14 H,

2) Todaka T, Hirose Y, Kamiharaguchi
N, Kajiwara J, Chijiwa K, Ikeda M,
Takao Y, Mitoma C , Furue M : The
changes in the concentrations of
polychlorinated dibenzo—p—dioxins,
polychlorinated dibenzofurans,

and polychlorinated biphenyls in

the blood of Yusho patients from

2004 to 2014, Dioxin 2019 KYOTO,

August 25-30, 2019.

F. AR EEME D HHKEE - BREIRDL
A

BE 3R

D JAEER, FEE, PROAE &5
B, SHEE. =ETR. EVTHERE.
Mg % A F X ESIcBIT 5
IONT T T LORFEE. 5B 27 BB
SEae (FhE) . 2018 4E 5 A 22-25.

2) Todaka T,
Newly

et al. Development of a
Large—Volume Injection
System for Dioxin Determinations
in Blood of Yusho Patients.

Fukuoka Acta Medica 2013; 104(4).
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X2 HRZuv~b7I7 4 —DORIESM

Pre—column VE-5ms (7Tm>x0.25mm I.D., 0.25um, Agilent Technologies)

Analytical column VF-5ms (20mX<0.10mm I.D., 0.05um, Agilent Technologies)

Rate (C/min) Temperature (C) Hold (min) Total (min)
Oven temperature

160 3.75 3.75
Ist 40 300 11.00 18. 25
2nd 100 200 0. 50 19.75
3rd 3 260 0.50 40. 25

Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Inlet pressure

469 3.75 3.75
Ist 440 689 14. 00 18. 25
2nd 678 350 1. 00 19.75
3rd 2.4 398 0.50 40. 25

Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Auxiliary pressre #1

460 3.75 3.75
Ist 424 672 14. 00 18. 25
2nd 694 325 1. 00 19.75
3rd 2.4 373 0.50 40. 25

Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Auxiliary pressre #2

411 18.75 18.75
Ist 141 270 0.50 20. 25
2nd 2.4 318 0.00 40. 25
3rd 1.0 318 0.00 40. 25
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X3 FAAXL EEER L O fglr AR 58 B4 0S/NH

N 0. 15mm 0. 10mm 0. 10mm 0. 10mm
£ 30m 20m 20m 20m
& 0.20 um 0.05um 0.10 um 0.15um
2,3, 7,8 TetraCDD 27.9 28. 8 19.6 23.8
1,2,3,7, 8PentaCDD 18.9 19. 2 12.2 7.7
1,2,3,4, 7, 8HexaCDD 8.9 6.1 5.9 2.7
1,2,3,6,7, 8HexaCDD 9.7 6.7 6.8 3.2
1,2,3,7,8,9-HexaCDD 9.3 5.5 5.7 2.5
1,2,3,4,6,7, 8HeptaCDD 19.0 10. 1 8.3 5.9
OctaCDD 7.6 7.9 4.1 2.7
2,3, 7,8 TetraCDF 26. 1 31.5 21.3 19.7
1, 2,3, 7, 8PentaCDF 35.9 26. 1 19.9 13.8
2,3,4,17,8PentaCDF 35.7 22.6 18. 3 12.6
1,2,3,4,7, 8HexaCDF 13.8 10.0 11.7 7.9
1,2,3,6,7, 8HexaCDF 13.9 10.3 11.4 8.2
2,3, 4,6, 7, 8HexaCDF 12.1 9.7 10.6 6.9
1,2,3,7,8, 9-HexaCDF 8.6 5.7 6.7 3.6
1,2,3,4,6,7, 8HeptaCDF 19. 7 16.3 8.2 6.2
1,2,3,4,7,8, 9-HeptaCDF 13.0 7.8 4.2 3.0
OctaCDF 8.8 4.4 2.8 2.8
344’ 5-TetraCB (#81) 45.0 58. 6 24.9 33.7
33' 4’ 4’ -TetraCB (#77) 48. 6 59. 6 25.1 34.9
33’ 44’ 5-PentaCB (#126) 48.9 54.3 38. 2 27.7
33’ 44’ 55’ ~HexaCB (#169) 67.9 39. 8 29.7 46. 7

TEYERR (250fg) & 3[El7FE A LEHE 2 B H
CDD : chlorinated dibenzo—p-dioxin.
CDF : chlorinated dibenzofuran.

CB : chlorinated biphenyl.
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2.4.6-=HHFEEHPCBEM(APCBISSD b MFF k7 1 LAP45045 F-FEIC L A %3

s EE HHE EE
WrFEw iE KHE T

PRSI B
PRI iR

AREET 24.6-—HFEBHBR B 2HFHT 5 PCB £MEED 1 5 THDH 22°,4,4,6,6'-
hexachlorobiphenyl (PCB155)IC2>&, EMTFIZ 1Y —AMs)B L Ve F kL P450 (CYP)4y
TFRECEAREHETH ~T=, £, EMNIF Ms Tix, 7y MeE/Ey hEFRIERIC, (R M1(3-OH
R)H 1 FEFEAERRSAL, EDARIEMEIX 0.292 nmol/hr/mg protein Toh-7=, IRIZ, 4 FEFEOE
N CYP 4> 11 (1A2, 2A6, 2B6, 3A4) TOREFTRER . CYP2B6 D %48 M1 ZARLL . £ DIE
PEI1% 0.702 pmol/hr/pmol Th o7z, LA EDOFERD S, O PCBI155 X, EMF Ms IZ&->THE
G2 3-OH fE~ERFsNDTE, T, @ AEIBRETLIZERCYP D55, CYP2B6 D A4-7)3, 3-
OH R ~DFRVMRENEMEZ A L TWAZE, LN Ao T2,

A. BFEEE®

PCBEMKD 5 b, 245- =T B
By (LUT2458E55) & 52,345
g EHES P 257560, 77720
$2.2°.4.4°.5,5-hexaCB (PCB153), 2,2°.3.4.4",
5,5°-heptaCB (PCBI180) 5 X 112,2°,3.4.4°5-
hexaCB (PCB138)7¢ X @ EPCB L L T
MHATED, b Mg IzB8 0
TERETHRHINA TS,

WHFFEE TIX I E TIZ, 24.6- —HEFRE
PP (LLT2468 L+ 252 HT 5
PCBI2D X%, 7 heENEYMFIZRY
—LMs)Z W T, OmEhy &b I
M3I-OHIEKZ AR THZ L, &6, @
phenobarbital (PB)RI[ZLEET MFMs23, 24575
?DPCBI187., PCB183 3 L U'PCB180IZ EE . 10
~50fEL O EWRENEEEZ R T 22 AL
W27, 512, 2465 DPCB188 DR E A 78~ .
PCBI&2 LA ERIC, HHIZ3 -OHE~ LR ES
NHZEEBLINT LTz, ERE, 2465 DPCB &
PERIZ6~THFE(PCBTH DI H 00 b B
P b MERTIEEASHRE SR TW AR,
ZOEHE LT, EFIRB STV
HBThAIEEZLND, FEEEIZELIT,
246 % > 22’4466 -hexachlorobiphenyl

(PCBISS)Z AV, T hEE/LEYMFMSIZSE
LI AT~z ZORER, OmEW LB
#3-OHEN I FFEA RS NDZ L, @B
EHIT3-OHIED A R IPBRITALERE CIEES LD
Z&, @3-OHIED ARG ML T v FTIEHM0IT
BN & DAL 2o Tn, ETTOAREE T,

EMIFMs B LT E TIZPCBAHHCEE 5475
TEMMEIN TWAAEEOENF Frr A
P450 (CYP) . CYP1A2., CYP2A6. CYP2B6
LOCYP3A4, 2T, CBISSAH# A7~

B. BFFE ik

(D PCBI155 &F% : Ullmann & @ 7% TiT-
72, T 72 5. NN-dimethylformamide 50
mL |Z 2.4,6-trichloroiodobenzene (0.6 g) % VA fi#
L. {EMEARSR 14 g 2 AN T 185°C THNEGE
WA 4 FERTT o7, S BICTEM bR & [F &
BINL, &6 4 FeMEE RS 7=, s
%, FROSNRIZZBE K% % chloroform T
HL., YUDT N 60 7 258KV EH
HPLC THHL L 7=, HPLC OOHr&fEiZ LT
DB ThD, Hirtkeas. mERE7a<H
777 LC-10AT (& EHEL) ; 57 2 Inertsil
ODS-HL #7724 (10 x 250 mm i.d.. 5 pm, GL
Sciences H) ; & B #H | acetonitrile ; Jit 3 | 4
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mL/min; 82 K&, 254 nm, @ & hF Ms &5
Lt bk CYP A FHE : & M Ms (%20 A2
LI ENn=bD%E, v b CYP (1A2,

2A6, 2B6 3L TUN3A4) (Xt b U oRIEERER
RO D% WL s BD Gentest ft
FVBEALT, ® E MF Ms BEUE |k
CYP IZ L A {43 : 40 uM PCB155 % NADPH
1% (0.33 mM NADP., 5 mM G-6-P, G-6-PD
1.0 unit), 6 mM MgCl,, EFF Ms (0.5 mg
protein)& 5\ \E4 CYP 47 1-F#(0.5 mg protein)
% 100 mM HEPES #&f&# ik (pH 7.4)& 5\ MZ 100
mM Tris-HCHEEiE(pH 7.4)& EbI2 B3 0.5
mL 2L, 37°CT 60 min A F=2~—RL7=,
i t% . RS WEIZ chloroform-methanol (2:1)
0.5 mL & n-hexane 1.5 mL ZIxR/LT 7 A
TIREFIH L, il 3 BTV, AikfEE
Ao TiEHE# . diazomethane TAF LKL .
—#h% GC-ECD T4#rL7z, GC-ECD DO#IE
FMFITR OB THD, 47 Hr ik #E . Agilent
7890B (Agilent ) ; 772 DB-1 72 —ARF
YEZ)—H72(3B0m x 025 mmid., 0.25 um

7 4V AR J&W Scientific ) U7 —H A,

N2 (1 mL/min); 77 8 210°C; FEA Q&
FE. 250°C; e HH AR IR EE . 300°C,

(fm B ~DBCLRE)

Mk 2R RSB T DI ERDI2D D
fadt [ I2EV, Ty B L OELVEY DO ERKIC
BRL . HIp A CEXAITEE T 5720, BR 7
VT TIRER% . SHENIRD DO R MLIZ K FE T
¥,

C. HF3eRsR
ERITF Ms I X ARG : PCB155 2. NADPH 1%
1T FRAICERT Ms &b, 37°C. 60

min SIS E T, EORER . Fig. 1 IZRT LT,

MEEE T B IO ELEY R Ms 12E0AE R
ENn7=M1 (3-OH (&) 2SeRFMs ThAE R S,
PCBI155 ({51 3.81min) |ZfE, (R HRfE
5.58min (2R HES 7=,

WIZ M1 DEBTHIH, FEEEIL, GC-

ECD 2MEBARREDTZ , GC-MS Z AW TE
BLHE L, SEEIIHT-ICHEALL GC-
ECD ZH\W T, Iy BLE/LEYMF Ms T
REHToLEbIT, ENF Ms ThRRETL L
7-(Table 1), E&IX PCB155 DRaERE W
T2z £, 7 MTF T PB AiLEE Ms T
DI, M1 (3-OH {R) ARSIV, T DOTEMEIT
4.662 nmol/hr/mg protein ThH-7=, —F, E/L
EMFTIX, M1 (3-OH ) 1Z PB AiLEE Ms
ThROLEERSNTIZHLO D, TOERKIEMEL
0.193 nmol/hr/mg protein &KW\ D TH T,
72120, Iy TCRON DS TR B LW
MC R Ms (28> Th, £ 0.056 &
0.060 nmol/hr/mg protein DIEM:Z7RLT=,

—J7, EMIF Ms TlE, 7o BLOE/VEVE
ERIERIZ, M1 (3-OH ) DARK RLOILTZA3,
Z DA RRIEMENX 0.292 nmol/hr/mg protein TH
V. PB HILERE/LEYRD 1.5 {5 ThoT,

ENFCYP S TR KA : 2k Tl
PCBRFNIBE 59 22 &N HESITOHCYP
53 FREATESIZ OB E T ~To, T DORESE.
CYP1A2, CYP2A6 L TUCYP3A4 T
T e<BmEINin o723, CYP2B6TO A
M1 (3-OH{EK) DRI FER STz, Z D15
13:0.702 pmol/hr/pmol CYPEE\WHD ThHh-7=
(Table 2),

D. £%£

ZAVETITPCBISS BN B L TEmsChs 2 #
HEN TS, £bickbde, PCBISS /&0
BE L7y D #E P2 3-OH EageEns
T E AT Ms 12 k0. ERE O 3-0H
{RLIAMZ, 4 MLOHEFEH NIH #isir L=
(4-OH f&=°, R 1ELAEL 72 OH &) 234
RENAHZENHESIL TS,

AHBFFECIL, EMNFIZEBITD PCB155 %
T, EOFRER, Fig. 2 1R T 2912, A1)
D TERMFIZHW T, PCB155 A8 CYP2B6 12Xk
V. 3-OH R~REESNbZEEHALMNIZLT
(Fig. 2), CYP2B6 ORI ETD
PCB LD B TRbLEWHD Th -T2,



LLZ2735, 246 B PCB 78, KEEHIIZIER 1T
L7 245 B PCB (T Ee~2, 784D TG
ENF D ECSTEEBIXEERHATHY, 5
HOBETHD,

E. #5%

PCB1551%, 7B LOE/LEYIMIFMs&AE
FRIZ, ERNFFMs T, — K ER (LA (3-OH{R)
~ERE s, 72, PCBIUEHEM 2 F
T 52 ENHRE SN TV D4REEDOCYPSF
FED 5B, CYP2B6D 7 733-OHK 2 ARk L
o ko Z &, B FIFITBIT D
PCBI155f#H21ZCYP2B6 2 i < B 54 % =
DRI I T,

F. HF3E5R

1. GmsCFEFE

1) KHETHE, (AR, INEEEA, B
i, RBE—, A 16, EEETH, HE
§=,2.2'3.45,66-LEF T =L
(CB188)DT v hBL O ENEY M/ —
LIZEAE. mEES, 1102), 83-90
(2019).

2) Y. Kato, S. Tamaki, K. Haraguchi, S.
Ikushiro, Y. Fujii, C. Ohta, K. Atobe, O.
Kimura, T. Endo, N. Koga, S. Yamada, M.
Degawa, Kanechlor 500-mediated changes in
serum and hepatic thyroxine levels primarily
occur in a transthyretin-unrelated manner. J.
Appl. Toxicol., 39, 1701-1709 (2019).

3) AR, KHETHE, mERbie, &
{3, 5,7,4-Trimethoxyflavonoid 38 7 » b
FI/7my =L oRE@—7 7R 8
ET TN O — . AR
FCEE, 52, in press (2020).

4) KHTHE, AR, mEEDL, HE
E=, VAT hr— /L A FILFHEERD Z
vy MFIZ7 vy — A2 L5 REB LOR
A OB LIEME. PAEEATFOREE, 52,
in press (2020).
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2. FERFER

1) KHETHE, IWARRKR, AR 15, S
W, s, EHmA T, A, 58
[B3E, ~ABRH KA LAY T THRARDR
HEPUEMEYE. 58 73 BB AR E - SET
DR (R R IR, #H) | FBHEE E
£, p. 321. FFEHES H 17-19 H.

2) C. Ohta, K. Yamamoto, O. Kimura, T. Endo,
Y. Kato, Y. Fujii, K. Haraguchi, N. Koga,
Metabolism of luteolin tetramethyl ether with
rat liver microsomes. Asian Congress of
Nutrition 2019 (Bali, Indonesia) 4 Fi7c4E 8
A 4~7H

3) N. Koga, K. Yamamoto, M. Tokutomi, C.
Ohta, In vitro metabolism of 3,5.7.8,3°.4°-
hexamethoxyflavone by rat liver microsomes.
Asian Congress of Nutrition 2019 (Bali,
Indonesia) FF1sCiE 8 H 4~7 H

4) Y. Fujii, T. Nakamura, Y. Kato, C. Ohta, N.
Koga, O. Kimura, T. Endo, K. H. Harada, A.
Koizumi, K. Haraguchi, Seafood in lower
trophic level is a possible source of human
dietary exposure: perfluorinated carboxylic
acids in Manila clam (Ruditapes
philippinarum) in Japan. Dioxin 2019 (F1%R
[EFR =S, 7)) S T 8 A 26~30

H

5) WAECK, EEERDK, KHTHE &
Big3E, 5,74 -Trimethoxyflavanone MER
Hrey — Lok ofE. BANRE - BfE
FEIUN RSB L O H AR ST
FRWEAARTIHE RS EEKRE) &
Fioo 10 A 12,13 H

6) KHTHE, ILARMEK, EERDRE &
BIEE, i RESTE)AVEOAKREE(FX)
RBLDREREVERL 73 D T B L OHTER L
PE. AASE - BRFESTUN - TS0 s
FOHARRMBE TS ARG F
R (FEBER-E) SoTFE 10 A 12,13 H

7) KT, MigEEA, BHBA T, RE
i —, KM e, =L, HEESE,
PCB155 OB I 7 v v — AT X D1

HARSZERHE 140 [ME S (R EREZES .
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Fig.1 GC-ECD chromatograms

|
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of a methylated derivative of PCB155

metabolite produced by human liver Ms (A) and human CYP2B6 (B)

Table 1
guinea pigs and human

Metabolism of PCB155 by liver microsomes of rats,

Animal Treatment 3-OH-PCBI155 formed
(nmol/hr/mg protein)
Rat Untreated N.D.
PB-treated 4.662 +0.201
MC-treated N.D.
Guinea pig Untreated 0.056 +0.013
PB-treated 0.193 +0.011
MC-treated 0.060+0.010
Human 0.292+0.017*

N.D., not detected.

Rat and guinea pig liver microsomes were prepared from untreated,
PB-treated and MC-treated animals.

Each value represents mean +

S.D. of four animals.

*Value represents mean + S.D. of three determinations.
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Table 2 Metabolism of PCB155 by human CYP isoforms

CYP 3-OH-PCBI155 formed
(pmol/hr/pmol CYP)

1A2 N.D.

2A6 N.D.

2B6 0.702 +0.024

3A4 N.D.

N.D., not detected.
Each value represents the mean + S.D. of three determinations.

Cl HO Cl
3
CYP2B6

Cl Cl Cl1
PCBI155 3-OH

Fig. 2 Postulated metabolic pathway of PCB155 in human liver
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%1 i PCB & Tho, Thl 3 X Ot Th2 #ifia o B

Tho #ifa 0.154"
Th1 i 0.052
Th2 ik 0.141"
“P<0.05.

# 2 M PCB &iBERP L OMKIBEREICIIT D Tho, Thl 3 XU Th2 #ifd

PCB B
=1.15 ppb =0.40 ppb
No. 55 55
Tho #Efz (%) 2.0+2.0" 1.3+0.8
Th1 i (%) 24.9+12.5 22.249.7
Th2 i (%) 2.4+1.4* 1.940.7

“P<0.05 vs. blood PCB concentration =0.40 ppb.
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Figure 3
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Figure 4
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Tablel BEER

Demographic characteristics of the participants.

Ben (n - 65) Women in = 77}
mian 5D min max midian mean 2 1] min i median
Age (years) €57 12l £ E 67 647 126 £ 51 &
Hedght {em) 165.6 65 1474 1776 165.5 1529 67 1321 1716 1533
Weight (kg £5.7 99 22 95 64 521 49 ot 745 523
BH[[EJ;-‘M*J nos bt 19 s 235 24 14 16.1 n 1
Fat mass (kg) 154 4.7 6.2 24 148 163 39 52 H3 16
Muscle mass (kg) 73 56 1l 06 76 339 14 2 428 ny
Body fat ratio (%) ny 41 126 1l 27 303 67 120 4.1 w2
Phiysical fenction
Fenctional reach cm) T 77 28 a8 1] 34 85 7 ® 5
480 gait time ) 189 &) 201 58 27 346 16 2 75 T
Hand grip strength (kg) 2 75 206 537 72 209 51 10 316 n7
Toe grip sirength (k) 842 42 24 n7 B 457 il 1 15 45
Comgeners (pg/g lipid)
123,75 PeCTID B3l 40 05 23 518 872 64 05 a2 713
12367 B HACDD M2 195 1 s 192 34 22 53 Bl M3
1,2.3.4.6,7 8-HpCDD 435 TeE 109 6388 3z M9 284 9.55 e 365
23,4,75-PeCDF 40 8.1 a4 s 09 nrs 171 346 8513 35
3340 5-PelB 41 26) 7 534 136 1921 511 668 a3 234 108 536
3T AA 55 HeB(#165) 1263 1135 155 677.2 974 1486 1627 133 TEE BAE
Toual TEQ #“5 434 74 2414 1 642 749 74 4157 75
Table2 77 vZvadnr)—F7A L+ LOBHKT %2 RBMAHTEER
Factors associated with Functional reach-mailtiple regression.
Men (n = 65) Women (n = 77)
b % t i b & 1 P
Age (1626302 0128636 1.26 02128 0125467 0.091258 138 w2
Height (L5588 0255452 137 (L1783 04572851 0.192674 3 o4
Mucle mass (L.0918813 03207 029 077 D184179 0306455 EL] 05500
Hand grip srength 0050098 02542 42 0 (4034887 0.159326 13 uan2
Toe grip drength 05216215 (336659 155 QI3 0263073 0.289112 0% 03659
Log [Total TEQ] 4078505 LE44629 248 iy 09811 0.952079 1.0 03069
Table3 AT & DREER Y SRR
Factors associated with 4M gait timezmulliple regression,
Men (= 65) Women (n = 77)
b SE t P b SE t P
Ape 0006762 01433 006 09531 00206167 Q011568 178 norar
Height 06005 (. 158061 L% 00226 088157 Q% 47 00004
Mscle mass 0.4599113 0249 178 0.0816 01333505 (58684 145 0001
Hand grip strength 014679 026000 065 05197 4T Q24021 206 037
Tow: grip strength 0.295504 0238024 L) 0.3267 045862 (036685 1.5 0.1878
Log [Toral TEC] D4ZH02 1471497 029 07749 02400731 L120897 1% 04515




Tabled {E7) & DBIERA Y %A BMEHTHIR

Factors associated with hand grip strergthmuliple regression,

ARNICAR IR AR T BT B E R A e i 4

Menin = 65) Women n=T77)
b SE t ] b S t p
Age 005475 077114 4m n4312 (/060692 0060673 -1 03
Height (2515264 071928 146 0457 (L1366969 0120852 1 01275
Musche mass (L1406828 017H55 05 04084 L6753 0.2034% o 04326
Toe grip strength 3T 0.1788 w Q0008 (51006 016282 m 0007
Log [Total TEQ] -2 24540 ). 45522 23 (45 0233044 (63849 036 07164
Table5 JERHEEFS) & ORYHER T L& BTSSR
Factors associated with toe grip strengthvmultiple regression.
Men (n = A5 Women (n=77)
b st : b b s t b
Age 064577 G 117 (2459 (0049657 (0.040042 (11 09017
Height 0002612 012724 an 093 (093971 0079752 LI& 1.2433
Mische mass Q003208 0130831 203 097 00345301 013364 02 07964
Hand grip strength 03340187 (05368 1w (0008 (218682 (078362 n 0007
Log [Total TEQ] 09202673 I ) 1.8 0.4 Qo 041852 1112} 09751
Figurel
A B
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Fig. 1. (Upper) The distribation of functional reach amd total TEG in men (A) and women (B). (Lower) The distribution of hamd grip strength and iotal TEQ in men (C)
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SR IR E
Myelin proteins Z WXV YLV #ES5 v h TOEEKDOZ)BERH

e A B B
wroew hE EA &

REARMRERIZRZE, UAE Y T—a VR R
ERENMEIR S S BT PAREE R

MEEE N VELrEETy M T 5714 DR %EZ  EEHIEIZ L D
RIS, BB b A b LR - Sk /1 ORIEE, Western blot {E4 W
THFT L7z, EORER, bHz, 250Hz OEXHFEE I\ T, FREA R E
EOZEACITA LR D> T2 73, 2000Hz OEBESANLE R Clar Yy L s
HCERBECARE R EANALN, TOME EFIIr A e OBREICL YV FEIC
il Sz, BbA R ABEICE L TR, XUV ELURERRICR L, A e
B THERBEA ML AREBOWENR O, £7=, Western blot {E%H
U7~ myelin basic protein (MBP). cytochrome P450 (P450) 1A1 (CYPIAL).
myelin—associated glycoprotein (MAG) DIEMETTlX, XV B L U EEEIC
*tL. 74 e OFEHT MAG OFBKT O], CYPIAL DOFEELHEM OIS 7~
b7z, L2rL, MBP OFRELICE L CIIEMABEREIIA LN o1, A5
DFERND XY Lo BRETZOBENM - EREZE XD ABBMEICIER L,
B Z i - 352 & T, REFELBEIEAREENREI N, £, £
OIYERIIHRRLIER & AHR JEMHALDOIREERDR 57 A £ DG L 0 il =

N5 2L TREREDUEIN D WREMEN R I,

A. BFREW

A LX v SEEEMIC L 2EETE
ThH IR IMEBRF T BETHLEEL 72
BEIETELATHS V. Bz, —#Ho
BE TR OBREHRC LU, BE
PR ISFRIIE 55 O KA MR IEE 36 L OV X
RREEL NG STV D 7Y, T4,
Ry (A Axv HEPEE )
ERWT-EEROER N L o
55y NTRIEO L OGURSE ICEET 5
A B ARRRARAE DR EEE M T L TWVWAD Z
EDFER ST, A B RRHE DR B E DFE
BALIZ. B O L ORUR & B E 5 &
EXNTNWE Y, RV E L DR Z A
% v VOB O RN FHFEERIEK
FZ XK (arylhydrocarbon receptor, LA
T AHR) 24 L CHEIND Z ERHE X
NTW3b, F7-, Uchi & 9 |ZFD AHR @
TEVE 2 B~ ZRE R oA S T < &
HZENRHEDL EHMELTWD, FRIC, 7

AEDERSTHDLY VT LT LT E R
2% AHR {EMEZFRET 2 & & bl Biigib A
NUAERZRIET D Z E RO IR
STW5, ITHE, rlFxrryerrEkh
T MZTA &b L, ZDORZmE
L7zfER. T e ORERX T E L %
5.7 v N ORRE R 2 WE S5 ARENE
EHER LI, Lo, 207 A £ DRHES
A=A LTEFEHAONTIERN, FZT
RKEBRTCIZ. XUV L UEET Y NIy
A b %&EE L, 5Hz, 250Hz, 2000Hz OIF
IR X 2 E BRIk, v
T AB Ty T 4 U BB{EA ML
A P RIEEEZ AT, X e
5Ty FORBEREEICHT AT AE
DR EZWHMEICT D EEZ AL LT,

B. #fZEH5Hk
5 MR Wistar REEMET > b (SLCH,
) 2 vz, XU E L ERERE X
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I LU A e B BRI T, R
VE L BT 30mg/kg B RO 58
HAWTENZEND T v MZ—I[H 500LLQ
TOFICEEKE L. XYL URE
LH®ZNS, RV L U BRI IRE
Ke 74 e &EEEETIT Img/kg & 5Smg/kg
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500 0 970, 2 HEMEICEERS L,
RERETRYAR I 12 & 2 R 022 (ki3 B A
BREEER (STG2000 /N1 F U H—F &
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B CIEN - EE W2 TG LT, J8 ik
¥ 5Hz, 250Hz. 2000Hz 0D 1F 5%z B8 H6 VL
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WMaE5 2 THro Ty N OWREER G
SN E CTORFEZFHH L, p-clamp
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B RE FET 20> O IR EE (1 A) R Lto
wofs B OITENERR FE it B 5 3HERE
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L. —-80°CITHifE Uiz, MLifatehds 04y
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Tz TG L7 A B e & A HERE A IR R 1%

T-PER  Tissue Protein Extraction
Reagent (Thermo Fisher Scientific) %
WTHZ NI EE B LT Bone s v
X7 EMHRIL cytochrome P450 (P450)
1A1 (CYP1A1,Santa Cruz Biotechnology) .
myelin basic protein (MBP, Cosmo Bio) .
myelin—associated glycoprotein (MAG,
2’ 3" -cyclic nucleotide
3 / -phosphodiesterase (CNPase .
GENETEX) . [ -Actin(Cell Signaling
Technology) DHLfEZ FHWTH /37 EH
%b SATEEE . WES (Protein simple) (2 X
SRl L i A FE i LT,

Cosmo Bio) .

(R ERE ~DECE)

Y OFRE R L OERICES LTI A8
PREER FRFE H B B S O A (B ﬁ
Em. B 18—10) 25 TITo 70, &MY
TTT v bODME»SERILZTTV, D%
WED 3 FERA B 2 AG N B N
HELTHRICEL LD DR EDFR
BEII5h S,

C. HFEME

RV L O OKE%  EXAKIC
& 2 ROR BB OB 2L & /N BV 5B
SHNEIERE CHRIE Lz, T OREE, 5Hz O
BRI I B L D R B Tk, X
Y ELVUERERT 2 BE%R DT )RR
BIEOZLNALNT-N BEEITRD S
h@#OKOik\NVfEV/W%t
BERETHER YL UL L
BREIIAONE) > (Fig. 1),
250Hz O BB B e E T & 5 R BRI
WCBELTH, RV E L UEBRERE, XY
VLA e R GRILICRE 2 Bf% T
LEEMOFERBRTBEMEOZEIIA L
2o 7- (Fig. 1B), 2000Hz & S JE I
Bz L AREREICBWNT, XYL
BEERECIT BRI & el LTS 2
BIERBEEO LA RA LN, R
Luﬁ#%thﬁﬁfi Beh 2%, X
VYL URERIC L CURTBIEO Lk
HMlnH o (Fig 10),

et 2 b LRSI DR EORE T
L. XYLV UERGRICRH L, A e
BT BIEA N L AOMHEER A A H i
TN ABEEITRBO LN - 72 (Fig. 2h),
PRt 71ICB L Tt XV B L U ERE
(Xt L, 7 A e T ERECHiER L /10 ERE
RN DIV B EEITRO LIV o
ﬁg(ﬁgzmozﬁiwmﬁ%ﬁ%ﬂﬂtxb
L ABEZEE LIRSS Fig. 2C Th D,
BAP/d-ROMs =<12.5 D& EE{LA L &
WG & A3, AL A R L RABEETIX, RN
SV UERERICH L. A e R ERETH



BB b A U AREEOSEN R O,
T4 O 5K DEEREIEOLE A
B =R LERRTT D720 B H U= AE
1R A>5 CYP1AL (Fig. 3A) . MBP (Fig. 3B) .
MAG (Fig.3C) % v X7 BEOEAbZHEIE L
72, AHR OIEREI=T Toh 5 CYPIAL (2B
LTI, _RUVELUEERICBLT,
Corn oil $EEFE & Lb#E L C CYPIAL & >/
7 E DFEBIEINMMN I ST, A e 5
BEIC BT FE BN O AN ) A3 B 52
iz, E£72MBP, MAG Z /X7 BB L
T, MBP CIFHEMIAEREITA DN D >
7275, MAG Z R 7 lzBWT, "V
Vo BRET Corn oil HEREL D IEHD
KTFRALITA EEEHIZBWTED
T O F BT,

D. B8
REBRTIZ. RV ELUEETS Y MNC
*tT DA v DR EEBLRABLIC K DI

WREOFMEE VT T 7, £ DFER,

5Hz & 250Hz O EE ML 2 O 78 R BRI
TRV YL UEETS  NEER O
LA e RE Ty MERICERE
TAGIZA BN D3> 7=, LA, 2000Hz
DEKFNETIE R ELUEET v b
HORRTEEO LENALN=N . F 1
57y FETITIFORTEBIE LS o
#7234 B 7=, PCB, PCDF, dioxin %D
dioxin F{LEMDEAFEFE THD I
HEFRII REMRESEREO LD L
2 ONLHERTAREEENZ HME SN
TWD FIERHZIXB RIRR B O BE
23 39. 1% T o 7223, 30 ikl L7-r 4T
I, BE O 59.4 BWIRREEE ORI W
HEENTWE Y, £/, HRLVIT IR
HE B CRUR SRRSO L MU 72
E ORI E F3 I O HX pfg [ 2 3
ZWVEHE LTS, KIEO LOFUEIT,
A B BRHE DIREE B OFRIRL DSBS LT
HEEBEZDNTERL TN E LR
ABPRRARMEDIRERE LT I H Z &

A ANCAR B SR 5 B T B HEME A A B A ) 6

AL LT P, ABMREHRMED A
2000Hz DEZHANE T HBIRAITHNE T 5
TENHERD EHED IS LTED.,
Koga & 213~ @ DRG Z AV /- EER T,
2000Hz CTORIEL TIX A B ##E. SHz DOl
TlE EICCRHEZ RIS 5 Z &
NHED EHE L TWD, ZILHLDOHREEN
5 AWFZEIZE81F 5 2000Hz D B AL
HRAMED FEFII_N L DI L
% ABMAHED R E CHRALLERET TH
5 A[REMEDNE 2 HIVD, Fiz, KA D&
L DR RS Cri B AR O(RE R
EORBEZRDDH I ENZVEDOHREN
&% 1 AREHE ORIED — DR & L
THiBE I =V ) B"EZ L, E7m
B LR A D il 3R A B D & < BRI
FEZENA U503 PO IR -5 B
ThH 5, MBEMEREIC L DR EEDER
A BREEHORRET CId R AR D5 3855 1
ENE SN TS B BB,
REBoTNDHITY UMHEL (I
U Ak) . RESN ) E<mETE L
72D 72 TR D L O 7s ERE A OIRIE
W D JRR R OEER CTh 5, ABFFET
I TEEERE ORI LRI =Y ORR %
BREtd 272012 MBP, MAG & > /X7 B DF
BAKB LIER AN Y E L GHET
MAG & NI B DREERFEBIERTRAS
MToiN A e B ERETIIRBUS T O]
NI BTz, Pronker 5 ™2 X5 & MAG I,
I O & HERFICEE o & N
JETHY | VAG EIETDOERIL, PR
BICBRT D EHEL TS, 2D DO
BN RNV E L UEREREICRT AR
BEO FR Iy L oFEMEICLY
FRBEDNEL Z 5 T & T, iR DR B B M
T LUREBE RS SN mTREME N Z
oD,
AMFFEDOFER, 4 & OFE IR VY
LG L, BB EO B
et A N L RAEDOWE, CYP1AL OIEHIRE
MoONH], MAG OFEKT 2N <7,
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Benzo[alpyrene (BaP) Z R KGERINC I 575 & FIAE SCAEIEC PAS B 4Hila
ERR MBI S, BaP I XD REGENFER ~ T A U CTHEEL TR
D HIEEEICEIT S SP-D O EMAE NER XNT-,

A. AN
MEOCERFERERYWELEZOLND
PCDFs #F > i EEICRKEICE G35
L. EBTEEMEEIC T Club IR D BEFE 338
HHEND ERESN TS Y, HIEREIC
B 2 MR ZE D EFEIL Club MR &2 s &
L72IRE R EE 2 b0, Club
H R 1X B 1T B8 W T Arylhydrocarbon
receptor (AhR) Z FEHL L TV 5 Hub 72 Uil
JaDOEDTHDHTZO XA FF D
AhR %41 L CYP1A]l ORI % 3@ U7~ el
EERNOHER SN D IREAT L 53
T2, IRETHX I, FMAF
BICLDMEEFED A =X LA 5
72812 AhR-CYP1AL Z 4 L 7= MIEE) B
EFNVOEREZ B L CE BED L =
A% U ADRIZRRRE I AR EEIEY)
B CT&d 5 Benzolalpyren (BaP) Z 59 %
ZEE Y Y RE W DI E R
FNEMERR L TN D a2 NERBLTWD
Club #if@lx, Mivr—7 727 &% NEAZR
EOROEEMEZ MR T 2R T2 EE L
TWA i—7 77 % > NEBAITHMEE
1EDHMERF O 70 B TR O RZ 2B b
S THE Y YRR ESC % % i O R i
72 8 MEBICB W TEERER ZH - T
W5, Al Fxld, AT UMLK
AR08 FREEZE (Club filaEE) 128B1F 5

ffith—=> 7 7 % > ~EH (SP-A,SP-D) 1%
FNZER L THE 21T o 7,
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E{RR91Z1% C57BL/6 ~ ™7 & (H) 10 @ D
SP-D /v 7T U v AL LIL, BAE
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72 BaP & 1 EH7=0 500 ug(B0u 1) & &
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FRBEICITIR I D 2% 50 u 1 e B L=, &5
THRBIZHAZRY  NT T 4 VEEEIT
72o T D% FEYIA T A REVER L WI-TR,
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D 4 FEIZXF LT, HE Y2 THRA % 3F

L7z, WIZ, PASYefa, Alcianblue(AB)
Yuts  SurfactantProtein (SP)-A, SP—C.

CC10 | L D ieta % fiif T L 7=,

C. WFFeRsR

BaP R E & 5%, &5 7 BRI/ 4 B
0 H L CHE e 2 THET L 7= FE 8 WT-TR,
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4 DOREDRIEFT A7 EIZTZITRB D720
ST, MRE S EE A P OICBIET D L
SP-D (-/-)-BaP O T, MIKE X LK DI

B L B OENNEE SNz, (Figure



1)

PAS YLta Tl% WI-BaP BEIZ 38U T X
I ST ORI B SRR C L PAS [
MR 23ERD iz, SP-D(=/-)-TR BEIZH
WT 7 0 PAS Bt MilR 2588 7=, L
7> L., SP-D(-/-)-BaP #£ CEBH 72 PAS Bk
M oEMZRD 7=, (Figure 2)

AB Yuta . HEMDO LS EE A YT
% & | [FIEEOAEE 23 A 5 v, SP-D (=/-) -BaP
HOXE LR T R T DMl 2780
7. (Figure 3)

Club FMAR4EFA) Z » /7 CC10 IZxF 95
PURCREGREZITH & K EHRE X B
DRI DRGE S, 1 FEAED Club
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B CIRE R T W R S fE T (PAS
Gua TR S ZEGR O H AL TV
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TYFE S VIR BIZ 4L, Club iz
LIS OfRa O, 3 72 o HANHAE O
I HERI 7=, (Figure 4)

SP-A THEGREZITH &, KRRE X
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7-. (Figure 5)
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»H5,

E. f&in

SP-D J v 7 77 k<17 A|Z BaP & RAIHE
BN ET 5 2 L2 Lo TRIBES W) HE
MM S 172,
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F. WFEREK

% 54 BIRANMiY—7 77 22 - SHEE
LTS

SRk 30 &£ (2018 4) 10 A 27 H

Role of pulmonary surfactant protein in
mouse lung injury model with dioxins

Kunihiro Suzuki, Toyoshi
Yanagihara, Naoki Hamada, Eiji Harada,

KoichiroMatsumoto, Yoichi Nakanishi

G. MM EREOHRE - RERN
7L

H. 2%&30R
D) HP7EEE— f, (1985). JHMIEIZISIT B IE
e 78 & ONCRIE R OIEE —fl 72 5
NZHIER P12 oW T R ERS.  1985;
76:196-203
2)Podechard N, et al. Interleukin-8
Induction by the environmental
Contaminant benzo(a)pyrene is aryl
hydrocarbon receptor—dependent and
leads to lung inflammation. Toxicol
Lett. 2008;177(2):130-7
3) Wong PS, et al. Aryl hydrocarbon
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.
4) N’ Diaye M, et al. Aryl hydrocarbo
n receptor—and calcium—dependent indu
ction of the chemokine CCL1 by the en
vironmental contaminant benzo (a)pyren
e. J Biol Chem. 2006:281(29): 19906-
15.
5) Nishikiori et al. Distinct compart
mentalization of SP—-A and SP-D in the
vasculature and lungs of patients wi
th idiopathic pulmonary fibrosis. BMC
Pulmonary Medicine 2014, 14:196
6) FPEEFE—. fli. (2014). B&EET LT
B AT X VHED NE~DRZEOHE

& Z DIPRIED BRI 2 A28 TlE
BE BT A MH Surfactant protein [T
BE3- 2 Mat )| Rk 25 EE i EREE
7) Knudsen L et al. Truncated reco
mbinant human SP-D attenuates emphy
sema and type II cell changes in SP
-D deficient mice. Respir Res 8: 70,
2007.
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CUR MW D 2NE2NFHOCTO(—/-)A-dSTUHH) O (=]
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FIv 7T Y RN) =2 A7 LEGRIENT 27 T 2 F A RRIREE DTS

WtseoriHE

o5 WBL JUMAHRTERRGENTRL  fFHERSRT

REE iEll PCB 444 %+ VEOKRIERIC X 2 RATHET,
{LEAEIR & U C RIS IR G SN T & 2, £4 A4 Fv VHD
ER~ OB IIEEB R P LN A EE R eFE2bNTWS, 5-7
7 B FOVEEIIIEPERE 3R O FE T o iE R R T X 2 AR E o Hdilic
B Mo TWE, S, F7v 77V N =2 AT LOMEICK S
B EERENTO 5-7 37 3V FAER O NITRBIEMO T 5L 5-
TV ) FABDOIREZIHL 2T L 7,

AfFEHT

XAFF VI 2H5HTH D
JEDO R X O TR B TIE 19.1%
T 17.0% R o, Z ok offEic
BWThH 1988 4Ficit 42.0%, 2001-
2003 F£TdH 31.5%IC THER DS
INTV3, 132010 DIEE. HAPE
MAIR 72 & D%  OHALERIE R 233
HINTE, —fRAERE L TDH
HUAE BB 3 12 & 201 TR0 B U 15
FEMRAERR DIER 3%\ 2 & 23] & 20
Lo TETWA(L),

ZALFF v vEHOFEIIHILE S
OBk 4 7xlids 1L K FEAET 2 75 B
ALK EZBIR(Ah ZBR) 2 HT 3
EEZLNTWE, A4 F T VIR
ARNICE Y A /-0 Ah ZEE
I A L. Ah ZERSHIIEE 20 &5 1%
WA~BITT 22 EICk VA Rl E
FEMIPMEL LB, Z DRRICH#{LA b L
ANRHEL BT ET, FAECHER®

DNA icf&EE % G 2 S E»E L 5
EEZOLNT WS, K44 Fv VHHIC
L 2 HALERER D £ 7 = X LT A A
TH LB ENEBROFG BRI L L
TETF LN 5,

57 I/ %) FARRITIEERRES D
IR R 1< X 3 e E o
FIRIR B SN T B HHFITH B, 5
T/ T e F BN E R CE
FA U RPN S RN % 135 2 2> 12 7
LERENTT e F b s h, 7200
HICFEAT L 72 B8 b FFlscs 2 2 ic 7
FfLE nRpIcHRtt I g, 20
TORERFTICEFSET I 7Tk
F VIR (33 sh IC B A E & Y
» 5,

TR K 28 13 R TR AR B o 181 5 48
EU KBTI Z FIER L T2
23, TETERESR 23 R o O R A 1
T EBMLNT WS, EEHAE
RIIENG R 2 RIGRE 7 &R
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HiH2R R 5, ZO-OEMICX D F
T ITTIVN) =V RT LEEET
5L TCXOVERARRENRTE S L
E2oNb, F-5T7I7 ) TkFN
e US| JSE 1 IR BRI R U Bl R DG
Hah<Tsb, 57 /%Y) FLED
e BE VMo R D IR DA RIS AHBE 5
3 ERMEINT B (2), B, K
I 3R & PH AR A7) 1< 355 25 i
X2 NIREDFETE S %, RFFEIKCE
I /NG 2> & KIS T o 72 0 BRI I
TEM 3 2 EANTEm <. /NME & KT
PH 7288742 2 L %#FHA L. PH KT
I AN 2 X 2 NAREE I X 0
EGCRIBENIBERAE L 5 L& %
LT3,

Z CCARMHRETIRST I/ /T eF N
Wi K N IR D IR BRI 6 D FE I
B TRIGRE N o 3 HE I % HJ5E
THLIETHRBRLZYZv 7T I NY
— VAT LBEFNGAMICENR D B
DREGEE % L 72,

B. Wge/5ik

JUINKR IR BE D @ Be s D 5 K
REH 20 HenfRke Lz, MELE L
T RGNS TR IS 2B X YK
R AR 2 B & E 0 b EREL L
7z, b0%acetonitrile % fill 2 7z ® H NP
FRHE 2 I 2 BV Lod 0l X0 il
Wz L 72 i % LC-MS/MS
ICX V57 I T Tl REEY

A ANCAR B SR 5 B T B HEME A A B A ) 6

THBETFALT I /)T RFAEE
HIE L 7=,

C. Wehis
57I7HVFAEELRICT TV
57 I/7% ) FAICBEL T 20 fEHI
(40 MR ME 21T > 72, BEIC BT 5
RN D57 2 7 3 ) FIOUVRRIRE |3 %
K 4429.8ug/mL /) 89.8ug/mL Tt
Jii 126.9ug/mL, X VIHZED % WA
i BT lEeR 7177.6ug/mL /)
78.6ug/mL THAfE 132.2ug/mL &
BB TERENE 272, LA L
F—EBFICBT2EHBEERD5 T 3
Y F OV O RPN IR L 12 AE B A3
mho7-(B 1), TOfRITT TNV
577V FAETHRERTD - 7=,
NiIkE L EEE X CEBOS 7 2 /7 3
U FOViEDRENIREE S NAkE 25 %
{72 2 DN E < 7 B fH 2
HolzbDDOFEITIIZIERELL
2o 72(K 2), PH IRTFIC X 2 HRAEE
& REEMK AT D IR < RIG RGN
DT I H Y FOBBEE XN
27z, LA LIRFREMK A SIS 3l A1 K
B EDRKEWEF2 A S N7 (K 3),
TFAET I 7Y FAMED FRED
= <TH > 7=,

D. &%
XA I F 2 VHHTONLEREERICD
WTIIHEERH O 221> T3 D
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DD, WEFZ AN =R LIFHS A TIE
B, LALEA AL VHEHICK 25
PEICIEEREE R P L A K& R E
G2 Tn3 T EDL, HILEEIRIC
f Ui PEmR 55 o ] e iE PE R 5 1
K2 fEE 2 f 26571/ 7%
FVEELEH R AREERE X b D,
AKffEcHCBEAICEVWCER L E
B D KIGREIEN S 7 2 7 7 & F LR
FESHHRE L 7w & & 1 BRI W i
THh o7z FHOSMHAEAIC X V&
I TEEEWRL, BROSMICEDE
T X V@Y Az ERFT L LT
BEIRSE L RS D B L
ZEIRT 2, RUFSE ISR IR AR 72 358
Tk v EBT. PH{REHEIT X 0 ER
THIERNS 7 2/ 72 FARREE NG
W ERREE L72b Do, BEEHKTET
B & PH B < RREIN 72 3555 o
HARI B o722 &2 b HMICHE
it U PH A, R R AT IR
R FIEDB R W & FERL b o 72,
L LAEANDIRENKELFET 2,
FrICREMMK A EIR R 121X 5 2 & 23
K& L, THICEF L L QA @
HWEPMENEEICEEL TS L
g s N, SEEERE 72 & O b
BTN 25 2 & CEEMPBS
PICTRDEEZLND,

¥ 72 AW Tl KB RIE C o &Pk 1%
F O AT E TR\ 720 KI5
BERN D5 T I T FVERIEEE & &k

MRREOEETORHliIETTETW
R, L LKRIGHIEICS 73/ 7%
FABERMNT 2 2 & OB EE
A= DI F 23 T 41, In vitro 3
B C o 3 Ve B 3R PE AR A R SR
lumol/L LA ECRIE 24 U, iEMEE R
IZ X 2 MRS EIIHNIC 1X 10umol /L LA
FOBERSLELE TN TS (3), K
BT 9 -C 138 B PR o SR F IR < A R
CBWTLTRARET I/ T eF i
BEERDHETETCWB I ENREN
2o St RIGRIEIC 351 2 1G5
R R DIREER & & TRl & 5
52 TEYVET I TRFAMICK
2GR R IRE DRRIR E R S
P bEEZLND,

E. i

XA FF v VOIS RO E
R IIEWE R OGE ICE T 5
WICET I 73 Y FAEREFELGL 25
25, KEESN 5 7 2/ 9 Y FOLERIERE 13
AR L ) DEAZERKE N L
DHEH] X 7=,

2323k

Akahane M, Matsumoto S, Kanagawa
Y, Mitoma C, Uchi H, Yoshimura T,
Furue M, Imamura T. Long-Term
Health Effects of PCBs and Related
Compounds: A Comparative Analysis

of Patients Suffering from Yusho and
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the General Population. Arch Environ
Contam Toxicol. 2018 Feb;74(2):203-
217.

Frieri G1, Giacomelli R, Pimpo M,
Palumbo G, Passacantando A,
Pantaleoni G, Caprilli R. Mucosal 5-
aminosalicylic acid  concentration
inversely correlates with severity of
colonic inflammation in patients with
ulcerative  colitis.  Gut. 2000
Sep;47(3):410-4.

Simmonds NJ, Millar AD, Rampton
DS. Antioxidant effects of
aminosalicylates and potential new
drugs for inflammatory bowel disease:
assessment in cell-free systems and
inflamed human colorectal biopsies.
Aliment Pharmacol Ther. 1999; 13:
363-72.
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SRR TR

2.3.7,8-Tetrachlorodibenzo-p-dioxin = & 5 HAE R O MR pEA D HEREARHT -
R DM & ATERR D FE IR T 5 HFEBERIEKFZZREDOFE

W HE A R UNRFRFBRE AR IR0 gz

MAER

1EHRZ > R ~D 2 3,7 8-tetrachlorodibenzo-p-dioxin (TCDD) O &R X, HAER
IZHERRAEERL T 5, A IXINETIC, REEDHAERTEZOMERLVES SR
FNCHERTAHI A& D TE T, SHICEIT, FHEERILKEZEIE (AHR)KIE
Fv e WD EALHENER 7 O AR AR VB (LH)OFRETIZ AHR 3B
53 5EELEZIEDOOHD, 2.3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)IZ L5 H
AR OMERMAOHEMRITZ B T, FHBERIKEZEIE(AHR) KEZY T
BETAAT o7, £ ORGSR, TCDD REHAZRFEL TU720y AHR KIREZ Y T, MO M
AL ZDEESNZ I T, AHR RIBIZEVIN T HE(AD LHB @ mRNA FEHLO
KT, &I, ENERRELTEMAT ARG HCRY L NIE BEOY, tEAT AR T
&% testosterone DK T IBINEDHAEZ R T ZENHALNNTRoT-, ZOZEND,
AHR 723 T EER LHP Bz FOx= 2 —ELSITHS xenobiotic responsive
element (XRE) BLANCEEEME AL, BBEZHIEIL CWDRIEENE 2 ONTZ, 22
T, LHB &= FIT6 LT AHR 7% AHR {E1FHIC LHP DEREICH BREENHD
DNEPEREET D72, L AHR HtiEE AW/~ F o Z ik % (ChIP) (12
TR Z1T o7, T OFEE . WT & AHR ~7TaxR#BHERIERT AHR @ LHB @
XRE BeHI~DOFEESREICA BRZIT LN~ T, RIZ, GD18 (2B THK T R
@ LH FEEAMA~D 3 UICB 595K 1. GATA2, Pitx1 3L Propl ORELOFE
AR T RO, AHR IIRERE O T BEMAEIZ/EA L LH E AR ~D 3 KICEE
BB 2R REMEDNE B LT, AHR (3B EEHNCN T B R-FE B R AL | AT 2
ARERUZEE G52 LT, MO I EE R # &% Rl 3 rIRE S RS,
AHR KABI2Xh, BEHOM T testosterone DD 23BHSLNI /207, IHIT, 2D
fEFAZATHEL T, AHR KIBIZIY B FHEOBA AL o7, 3725 AHR
TR BEDOMEARVE L WO REMERF ICBA 53 DT RE M RISV, Hi4E 2 B H
(PND2)DIETIE, AHR RIEIZ IV ELL ML testosterone & £ MRV B DD | 4 i T
(X, BRI LEL A~ Te, — 0 BEENCYS -5 6 Bl L O 8 kT,
AHR KIBHIEZ T, testosterone J&ENEFAER T M RFE LR -T2, LodL,
13 B L O 20 T, BAERER AR~V TH-o7o, AHR RIBIZEY, 4
JEER B (SRR BN B LSO E DR 5720 iR 06 £ AR
Tho 8 BTy NOFEELL KR ERE % HE Yool B, B4E
AL big L C REBRIIHE R EIRENORE OB Em S BlZES L, AHR K15
[CXDRE T ER D DB ES V., — 75, B8, 11, 20 JEIZ3\ T, AHR KB Tl
FERFORETENE LD lehoT-, LLEOFER) G, 1) AHR 1 EERI AN T 4-
FEERZHIEIL . EAT ARG RRICEE 5528 T IO bIc EE @& 42 57
JIE BT 2) BEER RN testosterone DI, BI O D% ORifiA72
FEFEBOBA BB EREISNIZ2END, AHR ([ZIZEFEMICR T HEER@HENHD
ZEMIRSRIB I,
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A. HRER

PEHRHN O & A A VBRI L D ER
EAVEDO AR FREE L RHE TR
L BN RIIMER T 272 OETH D
(1)o BHAETIT, BHEES A T F
T&H 5 23,78-tetrachlorodibenzo-p-dioxin
(TCDD; 1 pg/kg, #&0) OIERET v b ~D
BREEIC L 0 | HAERTER DOIRE S V7R I
b FEE{R luteinizing hormone (LH) 2ME T
L. ZNEx i m & UTlEROMERBKED
EESTDHZ LE2W|ELTND(2,3), HiZ,
BIOM FEERLEL THD RERLVE
> DOFBLE TCDD FHAZERIC L0 IR
R S8 2 & AHRE U TIRIRE R
ENELDZEBRHELTNS (4,5, £
S DFAFTFT rEERBICIT, aryl
hydrocarbon receptor (AHR) J&M:{L /3 E3E
T (6),AEMET DM EHE4AR
i T AR D LH SR, FEE TOMERVE
BRUCOW T RAER R G L, £z,
FEmie BEMICBIT ORE &R LVE
Y ERA~D AHR OB EZSW TR, 0>
STV,

B EEKRAL K F 2 KK (aryl
hydrocarbon receptor, AHR) %, #IARE 215
ET 2 VI FIEMCR OISR ¥ TH
L, VU REREGT D ETEMRILSH
ENIZATT 5, BENIZAT L7 AHR 13,
AHR nuclear translocator (Arnt) & -~7 12
XA ~<—%FE L. xenobiotic responsive
element (XRE) IZ#E& L T, ERERKRT
DEGHI#AZ1T 5 (7).  AHR [ZE2HD
MR HEBL L. ZOREH#EZ S LT, 3
GRS e OB R BRI 2 T 5,

ZIVETIThiLe AHR KiEEW % v
72#FgE 6. AHR (RN (8) . FFfiE (9) .
W% (10) . AFEME (11) . BR% 7Z26E8%ICF
WTHEELRERHZRTLEEION TV,
ZOHFTH AT T AT RE DR EICE
ECh Y | TR I IEMTEOBAE, A7

IZ& > TREIRAI R Th D72 DRt
DFFIIIEE ICEE TH 5, AHR KR
AFERIC G 2 DR L L CUED IR O
/ML VERIE D B SRR EO R | Pk
I DIRT 72 & INEA~DER % 70 B R,
H5HTVD (12) . TOMMEL LT, AHR
KRBIZED T v~ & —EOEENIH S
NHZEREZLNTWD (13), —H.
KETIX, AHR 73, E#lnii TORFHRED
BTG THZENTRBINTNDN
(11), FFEBERIZI T D AHR OHEREIZE]
LTiE, £E8E S T0RNy,

WIFFEER TlE. AHR K38 (KO) T v k
EERR L. Z A Ak B iFEERE
(231 5 AHR OB EIZ OV THIFE 21T -
TW2 (14), £/, BZ7 v bZHNT,
BAFXV HEREFHETIZBNTH,
AHR KBIZ L 2B NFr STV 5,
Z DT AW T DR OEREERT
R FHIRTE . S BICRRBATENCEBIT 5
B SRS ST (R 27 RS HRATSE
WwE). 2. RIEHIZBNT, MTER
RIVESTHD LHR BILO AT o A
R & Rk D s FR o LR R E 2 9
StAR (steroidogenic acute-regulatory protein)
® mRNA 3Hi5° AHR K#IZ LV | B4
20 H (gestational day 20, GD20)(Z3V T
KTT25Z LR INTZ LD (15,
AHR [ZIFMR IR DM T v A RERAZIT
LU TR K OV Rl e | BB 2 A
WD Z MR I Tz, ZHVE TO St
FEEDWIIERR ) O, AHR RIET v h T
X B3R &9 1o D A BERSRE DR T ANEE
ETHLZ PRI TWDS, Lal,
ZOWBEIZITRIEANARENEFE S
TV, £Z T, AWFFETIL, HEH O
DR T EEE, AFERIZE B L. AHR O
DM~ DBEEEZETH L L HIZ A
FW OAFEN DI E~DFH & AE RS
DOfFAZ BHs L CTHRET 21T o 72, MAF%E=E
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DFATHIFE (15)F L O 30 45 45 fH A
RMEICB T HRBRELE B L O
DO AMITEEOMREZEDE THET 5,

B. WfEFHE
1. EhEER

AHR-KO 7 » b X . XTIN™ TAL
nuclease 7 Z —Z HWTIEH L7z (14),
BT ROHBIX HERDORS D WITH
N X VA 4 DNA ZHiH L. AR &
It Ea—RNT5774~v—%2HWT
PCR 12X > TiTo 7=,
1-1. "2 AHR #xTHU[M T ot
WD AHR-Het 7 > b2 —BeAZHL L,
BHENICHE TR I N-5E6.CDH
iR 0 HE & Lz, fE 18 HE DM
IR X VRS TN A BRE L 7=, FE
HAEE DRI KT T DB LT D720,
BRIy hEEARICHESE-OL, Atk
21 BIZB WAL S 7=, Bz H
BIL7=Dh ke E 21TV, 4 i, 6
Wis, 8 M, 11 st X020 M T
Ehrlcft L7z, £7-, £1% 2 HH (PND2)
W TCRBR LT D BRIT, o TV & A
BREICAERR D& DNA 2 L, &5 %
B L 7=,

2. Y7 /V% AL RT-PCR i
FFE XL 0 total RNA ZHIH L7=D 5,

PrimeScript RT reagent kit with gDNA Eraser
(Z T34 AHt) 2T cDNA & &
A L7z (16), 2 z#H & L, Fast SYBR
Green Master Mix (Life Technologies £1)
EHWTHERY 37 E 0 mRNA %8
LEyZfighr Lic, Rtrid, #—7 v b
mRNA @  threshold cycle (Ct) f& %
B-actin mMRNA @ Ct fE CHIE L7z,

3. Enzyme immunoassay (EIA)

IM{% testosterone J= (X, HilkDF >~ K
ZHWT MR EICE - THIE LTz,
MmiEIE, BEKIZT S FHERLIZOBIC

A ANCAR B SR 5 B T B HEME A A B A ) 6

HIEIZ W=,

4. fERBrmEls

8 HERDOIET ~ B EE ITHE- T,
4% /RTHRIVAT VT B RCTREEZITV,
O.C.T. Compound |Z@# L, HiE7 1 v 7
ELTE. INE T TAFT ALy NMZEVE
S 4pum THEOL, ~~v ¥ -oF
UGBTIV IS A VB
L7,

5. 7 a~xFUREkEE (ChIP 1)

WT BLO KO OfZ v ~ (7-10 #
i) 7w & WT ORfZ v b &S
IR v FEERILT., 200G,
GD20 DRI LV i TR Z R L T E
B> TIT - 7=, LHB#EIE T (GenBank
accession number: AC _000069) XRE1 15
F U XRE2 ZfRffretge & Uiz, HURlZix
Anti-AHR antibody (Anti-Aryl hydrocarbon
Receptor antibody [RPT9]-ChIP Grade:
Aabcam, Inc.)3 X OFEKIED ¥ 1gG %
A, D5 real-time PCR IZE V&
BEIToT,

(R ERE ~DECFE)

AW EBT DEMFEERIT, [T R
W EEBHAEE 12 &5 4 SICEOX,
I ERT B ST L D EBREE O AZED
t EA B DR & FTREZR RV BR L T
Ehi L7, BERBRKGEES © A30-106,
BAA R 2 EB L, TIUN RS T/
fax EBRZZEFEHA B 10 &5 2 "
DHEICEDSE  FEEOEKBEZETYT-
7= (KFRE S 26-4),

C. WroeRs

JEED AHR-Het 7 » F DOZEIZ L - T
57 HIRT v S &AW T, AHR K4E)E
PEMIDOIRICE X D BLHR L T A H
AR THDH PND2 I28\ T, AHR-KO f#
WECIZEF AR (WT) BEVIZ A~ T E (R
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® LHB mRNA L~ LRAHFEIE T LT
Wz, ZIVE TRETL TV GD20 LV %
FUWEEHIO GDI8 TH | TR E {IFen
H OO TEMARDO LHP mRNA (XA EIC
K F LCW/= (Fig. 1B), F£7-. Mg+ o
LH L~ GD20 ICCTHEIZKETFTLT
VW2 (15), PND2 TIXAEE Tlde o7
(Fig. 1A), —F7, EE O T REFRILVE
W iBDoao-Y 7 2= N Th D
glycoprotein hormone a-subunit (a-GSU)®D
FHBUTIL AHR REBOEE T 2o T
(Fig. 1C), ZHNEFFE LT, LH O T T
8 < BEBDOPER LT VAR O AGE Z L%
JE T D StAR @ mRNA FHH L |
AHR-KO ##2Cix WT #EIRIZH~ GDI18
THERBA ., PND2 TR 27 L
7= (Fig. 2B), £7=. CYP17 »Z &% GD18
B L PND2 IcBWCRUMER 2R~
Ik o7 (Fig. 2E), AT 1A REAREE
FTH 5 3B-hydroxysteroid dehydrogenase
(3B-HSD)H L TXCYPI1AL % GDI8 {28\
T AHR-KO TIZAERBA 27~ L, PND2
TILHTE ICORENTITIH 5 DA B R
DHERD BT (Fig. 2CD), 2hHD 2 &
W& B LT, I testosterone I 1%,
PND2 (ZBWTELLIETFL TV (Fig.
2A).

THERHIEE L, LHP, iE A /VE 2 (GH),

thyroid-stimulating hormone p (TSHp) .
propiomelanocortin  (POMC) ., ¥ L O
prolactin 72 &' B2 L RNVE U EEATD
M LTS Z ERmb TS
2 (Fig. 3), LHB OFA L1XRy . =
5 ARVE  DFEBLUT L AHR-KO DFEEN
Rt Eh7ziroiz (Fig 4, - T,
AHR-KO D&% LHP I R TH 5 Al
REMENEEL, £7-, EIgRE ThHM
RTERCFEMED LHP [Z8 LIS 2 A+
T & % gonadotropin-releasing hormone
(GnRH) . Kisspeptin (Kissl) 3 £ O
gonadotropin-inhibitory hormone (GnlH) ®
FEHZ AHR-KO OBIT R 2oz

(Fig. 5), =2 C.LHP #&{zFIZxfL T AHR
78 AHR {KTER9IC LHP OERBICH B
BNDLDNEDEREET D720 T AHR
PRz R i=rn~F o Rk i%E (ChIP)
12T GD20 DARVEIN T BIRKDMEHT 21T o7,
ZORER . WT & AHR ~T o /RIEHERG R
T AHR @ LHB @ XRE EFI~DfEE
BRICHBRZEIT RN -7 (Fig. 6), IR
|2, GD18 (2B TN N (KD LH FEAM
fd ~>D 3 b iCB 5 9 5K F . GATA2
(GATA-binding factor 2), PitxI(pituitary
homeobox 1) &8 X OV Propl (paired like
homeodomain factor 1) OFEOF ERE
Ta307- (Fig. 7)o AHR [ZIRIREADRN T
TERIZERAL LH EAEME~D 5L EE
IR E R A REME SR B LTS, RV T

1% O HRLTE L UL ~D AHR-KO
DEBZF T, 4 BEITBN T, A
testosterone =& 1%, AHR-KO & WT /g
MCTENRBO LN IeoTz, LnL, B
FHNC Y75 6ifnI L O HEENICIRWT
IZ. IMLH testosterone JEEE X, AHR-KO J
TEHE L&D > 72 (Fig. 8), — 7. 13 @
L 20 BT, BpAR LR AL
JL T o7~ testosterone DI T 23FEZE T
S 7 6iEEF KO8 EENZ B THREE T &S
BLOTEMED EAHRARFOLEEZH
R L 2 A 8 Wl IV T T EMAR D LHP
DENRNSAEBEICET LTV (Fig
9A), tRIE F 7> GnRH, Kissl L 8 GnIH
(IR 72 v~ 7= (Fig. 9BCD), %= Z T,
% Z T, AHR KR#BIZX Vv, AFEBFE I
RZHREENB LSNENERTTT D
e, BT HELIEREHTHD 8
T > N ORER b NTRER ERE
Z HE ez kv, BE L, BEROE
WEEZBE LR E Fig. 10 28 1R
I, RER OB L HEs L ¢, FERD KRR
ARSI PN ORI R O REIBE A3 I < | Al
BEMRWERSBE I, VT, K
B ERE BRI ERE % Fig 10 60
Y, Zhbh, BAERILIEEL T, KB
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RUTREH RS N Ok T B0 BME R N
BlZ2 341, AHR XKIBIZ X2 Hgeibn
BEINT, B, [T —FIFFR 30 4
EREECTHRRLIZBDTHLIN. T —
IAEZBELTCHERT 2D THD,
ZHICEE LT, 8 #Hln, 11 Ein, 20 #
BRI BT, AHR-KO TIIRERF OHET
BNRE L Dot (Fig 11), £7=. [
BRI W TRE, FEREE, FE RO
HERICIIAEREZIRD N2> T
(Fig. 12ABC), 7235, 6 Hiin, 8 Hnicis
W, TEMD prolactin (PRL)F L WV
follicle-stimulating hormone p (FSHpB) D& i,
I BT o T,

D. £

AWFFEClE RBIEBEIC BT D FEHE &%
AILVEUVERHR~D AHR O M5 % |
AHR-KO 7 v FZEHWTHLMNITHZ
ExERE L IMOMESEORICH 5 )H
PEHI O TR IZH 1T D LHBD mRNA %
BME T RBROMEAT oA RERRCRY v
INTETH D, StAR, 3B-HSD 72 5 NZ
CYP11A1 ® mRNA L L A3 b 720 U
DEW 2R 2 & AR LT (Figs. 1-2),
YWFFEETIE, R T v h~D TCDD O
BRI HA IR E BT
5HZ L&A L AREENHAERROMER
VR CERISNCERT S Z AR X IR
DTE (2,3), & BIZHEIT. AHR-KO &
v R E AW IEYT S . EALHEER T O
LH O AHR 545 Z & AvRE
STz (15), Z DY THFZEIL, GD20 T3
i SAUTUWNz, ABFZE TR, XA A FT
OB LR WEET, AHR BH O 6 -Off)
EXEALNICT A0, 2 E THRETL
TW 2 GD20 £V H W o GD18,
FOBEEMTH D HAEKD PND2 TOR
&2 4T- 7=, StAR, 3B-HSD 72 5 WNIZ
CYP11A1 mRNA L~k GDIS 280
TR, £724% 0 PND2 128V T 6 LHB
3L 3p-HSD ~D{E F23z88 b=

A ANCAR B SR 5 B T B HEME A A B A ) 6

(Figs. 1 and 2), F7=. IMH testosterone i
L. PND2 IZBWTE LK T LW
(Fig. 2: YR 30 FFEEHRESZR), ZhbD
Z EIX MO OB T B B B EERIC
BWTAHR PEEREBEZZ2HFTLI %
g < oRIE L7=, AHR KIEIZ L DR O
LH O THREIL, B CIERE Tl
VY, ChIP f##r75 . AHR 2NEHZ LH Eix
FERET D & 2RI TR RIS
TWRWE DD, GDI8 IZHBW TN TR
@ LH PEAMIE~D 3 IZEE 595/ -,
GATA2, Pitx1 33X Propl DREBEOFE R
K FEFROHT= (Fig. 7). AHR [T R EADAN
TEEMAEIZERAL LH EEAME~D 3 bIZE
E B R R REMEDN R B LT,

AHR REIZ XLV EEMICKT L
testosterone |, A% 4 BEIZIBWV T
WT ff & DRI TEN RO bR 72 o7,
LU EEMICY-2 6 Bz T,
ML H testosterone J& £ 1%, AHR-KO T3
L <& o 7= (Fig. 8: YRk 30 EFERES
), ZOETIZ8HEEH TCHLHE CHH -
23, 13 R L O 20 # Tl AHR-KO
BN T HiffER2 N L~ Th o7 (Fig
8) £7-. 8 HEEICHBWIEE EEENORE
FEOBAEM A BIEZE S, AHR KIEIC
X B FETERL 3B E S v (Fig. 10), 2
AUCEE LT 8 HEn, 11 #Hin, BLU20
BEECBW TR RICE LVWEL 5270
(Fig. 11: Rk 30 FE#HE S M), AHR-KO
7w M T, 20 BEERIZISUNT testosterone
LUV R S FIRE TH DT H 0
Lo, BFENED LT, PRL X
FSHB IZIFZEENI o722 Eonn, BE
HAlZB 1T 5 testosterone L~V DK T 25k
BICBIT AR TR TOERTHL Z &0
< Bebiviz, ZE T, B ToOR T
MEEDE(IZ AHR NEE5T 5 Z & A3,
AHR-KO vV AZHWTRIEINTWND
23 (11), BEBEIZE T 5 AHR OREREIC
B L COR IS RIT TR L RTHE
STV, ARBFFETIX. AHR-KO #)
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A RNCAR B IR 5 AT Bt A A S B A B 4

YT RBEMIZBT 2B TENELT 5 2
L H PO TH LM Lz, YAFFEED AT
WFZE Tl RIS T AR OEEIR T
SR FHIRE DR IN TS (FRK
27 FELSHMERE), I OICRBATENC
BIFIEFEIZOWTHLHEL TWD (15),
L2rL, AWFFETIL, AHR-KO 7 v b T
BEMYIHIO 6 Ml T, M testosterone
LALDIRT RS D Z & B IO I
BWTHE ERENORE OB E M
S TR TEOBADNEZ > TnD Z
EERHLTRBY . INOITFET A
Th s,

CLEDOFER S, 1) AHR IXJEERICIM T
EIR-FHEAZHIBE L, AT a1 RERK
W25 % Z & T URDOMESBIZEE 72 @)
TERET L BROTNT 2) BRI
HHy72 testosterone DA & Z FUITRE S K
FEOWA 5, AHR IZIZEFERIC BT
LHEBERMBE NS LI EBRIRIEIN
7z

E. %%

AHR 1%, #A 4 F UV OFEELR NS
HTITRW T, EEM ORI T EE T
LHEAEIIRLS Z DNk WVEX 267
HZENIFRFENTZ, ZFOME X LH EA
R A~DO AL OBRRIC BV CTEHE L HE
Sh5b, AHR o xR, BEFEH O
testosterone &A% A KT S, R LAY
N O FETE DOWAME R & > TR 5%
> =%, AHR X, TCDD (2 X Y {&ME
fbxiv, ZORMEREHICEET 523, £
DX REENREND DI, AHR 23R
HISRME I MERRIC BV CEE & E %
HoTWH0EEEZ LN, UIFEE
DIATHIE CBIR SN BT, X 1 4%
UM, AHR O E RS EH 2 &%
RIELTWHEDTHA I,

F. BFFERE

1. %536 [ B REEX NN (K
k¥, 2019 4 11 A 16-17 H)
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SRR TR

BATX U FH B L UGS S 8 1 (SelenBP ) DB g2 BT A% E :
R B A & DR B D

WFEmEE A IR UNRFR TP PO 3T 5 ez

WRER
WHETIIINETIZ, ¥4 XV BHFBOE L UEEEY V78 1
(SelenBP)Z#FE T 5 Z L #B LM L CE 7z, £7-, SelenBP1 Di#Efs - KiE~
U AGNER LT, XA A ¥V BB, H DO WVITEERB DO FEIZOWTHE
FHEAT o THRTH, SelenBP1 L HHFIEDE WS 9 — DD 43 7-fE SelenBP2 733
LTWE7d, ZOFEDERIZOWTHEMT 52 EB# Lo 7, SelenBP2
DFENIBIIZB N TEWZ ER|EINTWDHTD, ¥ A -F 8N
SelenBP1 OEMRICIHIT HEBENZHALNITLHI LB E LT, ¥4 AF
IR GFMET T, AR C57BL v 7 A & SelenBP1 KB~ 7 A DB gz AW
A BRI T AR TRENCAT o 7o, & ORER. IRE BB K 7 D ZEE ) i
&AL, SelenBP1 DAFERH~OFEGNHEE I/, WRIC, DNA~YA 70T L
AR AT o T2y ZEOEBTFICHBELHDRBO LN, ZOHRT, EHHR
e SR EAEIBIER FI2E B L, B2, U7V ¥ A L RT-PCR IC THREEH
ERRNT LTz, WEEE F CORFHIIBWT SelenBP1-KO ~ 7 A DOEETix, fEHG
Do L Vo-1 KEELIZEET S ENRMBIL TS cytochrome P450 4a
(Cypda) 77 7 2 U —DH 5, Cypdal2a L Cypdal2b ORBNEEIZIET
THIENREBINT, o, VLA XY — A TOHIEARRER DR fafnfl. % fid
#-9~ 2% acyl-CoA oxidase3 (Acox3)DFEE b A EIIKT Lc, REEDOKRFHI LY,
BB {358 DEESE O FE B A #1942 peroxisome proliferator-activated receptor-o.
(Ppara) DR HL L~V OFBERIKTHRE I NIz, 2L, BT~ A 27u7
LA DFERATE L=, —7F5. Ppar-B (Pparb)3s L O* Ppar-y (Pparg) DI, L ~L (T
BN 2Tz, £, HEEEE TOMRGFNG Ppara &E~T A Y I~ —%
% L ClEln F 32 et S5 retinoid-X-receptor-o. (Rxra) DI B DK T 28 RIL
ENTW5, fiE> T, Ppara B X U Rxra DFHK T %38 U7z Cypda DK T 03VRIE
EN7=, —7H. cyclooxygenase 1 (Cox1), Cox2 33 LT3 F D lipoxygenase L ~/L |
EEY Loz, TIUHAE LT, 2o 2 MY = OB HEE Sz, £V
FEZ DT D702, FIBEESCLTAXRR I 7 AT 2T 2R, T
AIFF LT, £7o. B LR ORBUENT 21T > 72 & T A, superoxide dismutase
1 (Sod)} LV Sod2 DFEBENFEIK T LTV, TNHDZ &b, SelenBPI
(FEREA b L ABRICEH S L QDD aTREME DS RIB S T,

A. BFRER YA NINERTBEO—DTHD (1),
A. BFRE® SelenBP1 %, AfkNICBWTCEL L&D
L UfEAaEZ 78 (SelenBP1) EAREEA L Lo oABEICB D

I, TFiE, BE. PERRZR Sl < REBLT D HLEDEHFESN TS, ZHETIC, #T
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e bAOER (2). HEFEIMGIEM (3). 2V
VREHREID & X ERERIR T 4) FO
BEELSRE SN TWDEHDD, T b,
W HIRER & ITFWEES | £ DA
BEE I IR SN TV D LTV EE
A

BHFFRETIE, AT F T HO—HE,
3,3°.4,4°5-pentachlorobiphenyl, 3 X (\%E
¥ E IR b7k 3 | 3-methylcholanthlene @ =
vy P ~OBREBEIZLVFIRIZE T D
SelenBP1 # > /37 & 15 LT mRNA
NEHEICHETAZ 2T TITHfE LT
Wb (5-7). XA A FEIT S I
JFREE, BNRA T mE— a AMNERASE, &
RIZH L CIFERF IR hEELrs i D
T (8). £DKRER DEMEFBUCEI 53
HEEZLNTWDDNFEERERVKE
ZHEME (ADRR) THD 9), XA AFT >
BT REANIZEBN T A Y VIZRTEL
TW5 AR IZfREET DI & TEA~E
1T L. AhR nuclear translocator & ~7 H
B A <=2 T D, ZOBEEENIIR~% 72
AT EICHFEET 5 2t oY A,
xenobiotic responsive element (XRE) (25
&3 5 Z & T, cytochrome P450 1Al
(CYPIADIZRRER SN L BB FHBLLLH)
SELHZ EDRFHOLNTWS (10), ¥ 1A
FUURICKLVEET HELFILEILE
BEFIZH DXL, EOBEBETFEEN E
DFMERIUCEE CTH DO EFEMIC
B L CIERZE+HIIEHA L M7 > T
AN

BIFFEETIT,. ZNETIZT v MW
TRHEINTWS SelenBPl ELEFDH
EIZHEH L AAF XAk B EED
BEME A REET 2 Z L A B L T4t %
17> CHiz, ¥7 ARV TIL SelenBP1
LT X BEAITH 97% DOHEFIEZ R
9 SelenBP2 (7% h7 2 7 =AM
B UNTE) BIFETDHZ ENFmbRT
WD, ZIUTERRDBIETFEM TH Y il
ML £V (11), SelenBP2 I3,

TERNT I 72 REW L OREE EIT
L CHFREEREFICED D LHEES T
AH (12). SelenBP1 [FlHEIZFlgIZ 2 < %
HLTWAHZ & BLO, ZOMREDE
/35 SelenBP1 & OHERERY 72 BEE M ¢
R I TS, BAFFRE Tl X1 4%
N XD SelenBP1 O FFE MR A fRAT
TEH0 . FA A xS LT
DD AR ZHTDH RO~ T A
(C57BL/6) ~ 7 A : @#ifnft AhR, B X
" DBAR2] <o A : {KBIF0E AhR) %
WTHHETT 5 Z 212k Y, SelenBPI
DFBIZKT 2 AR KFEMENWEE S N
AHEE BT, SelenBP1 / v 7 7 w7 b
(KO) ~ 7 ZZER L, ZDORBA O
ZAT-o72(13), TN DL DOREREND,

SelenBP1 121, JPELICIITF A H v ~DFf
R 72 BN DS B 2 ATREME D R Stz 72,
SelenBP1 & SelenBP2 |%., # A1 4% 12
L BFEMEICEN DD T E NG o TN,
SelenBP1-KO ~ 7 Z DFfgIZ 3 TlE K
kL LT SelenBP2 WEB L TEHY .

SelenBP1-KO (2 L5 XA A F o FHED
AR ER 2 B9 2 L ik T %
DFHEBEDEFRICOWTHEMET 5 = L 23
Lo T-,

BT, MAFFEE T, MRl X s &
O gz B\ T, U 7V A L RT-PCR (12
LV BET 21T o 72812, SelenBP1 ZEi X
LA | F 70NN SelenBP2 FEELNE L
SIETFTDIEERE L CRRET —
2, SelenBP2 O HLITE gl I\ TE W
ZERMEINTWEZD (14), REFFE
TliE., A A4 F T U #FEM SelenBP1 O
&lzB T H&EEZHLICT S LA H
B Uiz, EEEE £ TOMmMIcLY , ¥4
F XN K EET O R T & PERR
L CHRETT D7Dl XA XV RS
FMHETCTHEZITV, AR C57BL +
7 A & SelenBP1 K~ 7 2 DF g4
ToAZARE I 7 AT EITo72, £, <
A 77 VAT bITo 72, &5, V7T
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JV 4% A I RT-PCRZ L BT 28 U C 5
B AR B K - 23 ' T B RIREME SRR
ST, AEEL, EEEEAHESL T, A
AR I ADREELY LT 5 &L bz, 5]
XX SelenBP1 OAREH~DEE|ZE
BLTEOROMr 217> 7,

B. W5
1. B FEk
SelenBP1-KO ~ 7 A (%, SEATHIZEICE
WTHERLZb &2 v (13), 20O~
7 AICEBWTIE,  SelenBP1 &zt DEF
2 TV R A Y UM EEE
ty hEEHTHZLICE-oT KO w7
AEfER L TW5DH, w7 AD genotyping
X, B O~ ADR LY 7/ A DNA
U B LA~ A v ViitEE s
F. B LW SelenBPl EInFAa2&ir7 T4
~—%MH\WT PCR 1T\, 7 —R&E
RIKENZ X B3 REBHIZ TIT - 72, fif T
2%, MEEDO AT KO ~ 7 ZADOKEIC &
VBT RE KO~ A2 H\ iz, £z,
AAZ LT L0, B4R C57BL/6) 2 7
BC CRHEAL, KO~ R L[E—5&MHT—
EREBIE S H7=0 6, 20 B O %I
R i A R LR ISR L 72,

2. A XA w— MR

BE® (15) I[C¥EL T, HE L Mk %
MeOH:CH;CN:HO (2:2:1, v/v) CHiHH L T,
TR O™ 5 7 b5 Waters fh #
UPLC-TOF/MS % VT A Z 7R 1 — Lfifg
Mr % 1T - 7=, ACQUITY UPLC system
(Waters Corporation, Milford, MA, USA)
-electrospray ionization (ESI) g5 % 5
L 7= Waters LCT Premier™ Mass
Spectrometer (Waters Corp., Manchester,
UK)(positive E— K3 LN negative £ —
MZ2ERA L. 77 221 ACQUITY UPLC
BEH-C18 column (50 mm 4.6 mm id., 1.7
mm; Waters Corporation, Milford, MA, USA)
Z 7z, C57BL/6J KT SelenBP1-KO %+

A ANCAR B SR 5 B T B HEME A A B A ) 6

neno 8 Mk~ v A 11 ETIT - 72,

4. U T )H A2 RT-PCR &

R LV total RNA i L7=D 5,
PrimeScript RT reagent kit with gDNA Eraser
(X B T34 A44%t) Z#HWT cDNA & &
B L7 (16), Zivazehfll L, Fast SYBR
Green Master Mix (Life Technologies 1)
ZHWTHBZ /37 E D mRNA HB
LE 2 fgir Lic, fETIZ., #—7 v b
mRNA @  threshold cycle (Ct) f& %
B-actin mRNA @ Ct fE CTHE L7-,

(R~ DHECJE)

AWFZEIZ BT 2B ERIL. TTUNRFE
B EEBHFAEE 12 &5 4 SI2EOX,
) ERE B S L D FEBREE O AR D
b C A B O & FTREZR IR D R L T
FEhi L7, B EBRKGEES © A30-103,
Bk % KB, TN KRB LT
i x EBRZZ ML 5 10 &5 2 "
DHEICESE FESOEBEETT-
7o OKEE = 1-8),

C. BrFRsR

B A FHxT VIR ESMT T8 Hiind
B 4RI C57BL + 7 A & SelenBP1 KB~
U A% 20 REIE A S AR 1L BT o0
HEhgEZ H Wiz A XA r I 7 A&
UPLC-TOF/MS % I\ CTAiT 72, T4y
Mr&1T > 7255 (Fig. 1). SelenBP1-KO |2
X0 EAR L TR D A 2 R v — LI
WEENND D EEZ DN, A X R —
LDEN T, S-plot IZL->TH R TEND
(Fig. 2), € Z T, FHEAFR%E 0.7 LA k., -0.7
UTObDEGEREHNNHLEDLE
2T ZTNHOHNG | FERHENCEEE T
% R 4y & Table 1 1T & T,
20-carboxy-leukotriecne B4 ¥ X WO
11-epi-prostaglandin F2a /g &7 v A% 75
vvrvenAa bz ORE M
Lic, £, 7V FUmbEmLz, 2
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B DB ACH BIE R F D 2 8 2 g R

AU, SelenBP1 DREEAH~DF 513 HEE
ST, WEEE TOMFITIX, DNA <A
7T LA RS R A BT L CUEEI VR
e S N IEE R EER I >\ T 7
JVH A 2 RT-PCR (Z CIEBLE & fffr L
Tz, T— X OREEMEN S T 2Tk, MEAEBRE
ICHE LR RLHFETRRT D,

SelenBP1-KO ~ 7 2 DR Tl f5NEE D
0B L Vo-1 KBLIZEGT L2 ENHD
ATV 5 cytochrome P450 4a (Cyp4a)t~
77IU— (17D 55, Cypdal2a B LW
Cyp4al2b OFBENFEIZIET Lz (Fig.
3:H30 FEREFEEZR), ~17u7 1A
TEEDPRE I TV BB R OB
F o Bl & il #l + % peroxisome
proliferator-activated receptor-a (Ppara) (18)
DFBN AEIKT T2 LRI N
72o —77. Ppar-8 (Ppard)(19)F X O% Ppar-y
(Pparg) (19)DFEEL L ~)UIZITE B T2 >
-7 (Fig. 4), Ppara ~DOFEIRIFEE L
BRET L CW e b7 L EDOFRERTH -
= EEEE =7 F A ~—"Cl, isoform
M CRZERIGT D ENRE SN2,
T zEES 5720, LV REEOFmWT
TA~—%T VAL LELZ, R AR
IR 23R 7, F7-, Ppara E~T R A
Ja~v—%k L T TFRELEES
% retinoid-X-receptor-o. (Rxra)(20, 21)PD
FBE LT LTV (Fig. 5 : H30 4R
HERER), LA XY — A TOLINR
Wi g O g fnfb z fil 3 % acyl-CoA
oxidase3 (Acox3)(22)D B LA BT
L7 (Fig. 5 : H30 FEHMEESR), Aif
FTIX, EH O DHATHIZE T, SelenBP2
O mRNA L-UWTHERICE D FH L ET
FTHODOITK LT, SelenBPl OZiE, &
SHEFF STV Z LIZHEIR L R
TIZ SelenBP1 [ FEE2&EE 2T &5 2
THRHEZIT>TWD, FlROFRERIL, R
FETOLOTH L0 FEHAE T TOR
FHiTo7, FEME T TiL, Cypdala,

Cyp4al2b, Ppara, Pparb, Pparg, Rxra, Acox3
DWT ORI L~ | SelenBP1-KO |2
k BEEIIZ T v o 72 (Figs. 6-8), 1L
5D LG, SelenBP1 23 EE (RS
B FICRIETREITERE TICRBW TR
ICEETOLZEDBRBEIN, T 77X
VERORGESE TH D, Cypdal2a B LT
Cyp4al2b OFEINMET L TW e, 77
M. 2 h B
prostaglandin-endoperoxide synthase
(cyclooxygenase, Ptgs or Cox)(23)F X OV
arachidonate lipoxygenase (Alox)(24)% J1 L
TruRrgx 7y rglttasary
TUERIZ BN 2 ENMBITND,
MET CTINGIZET HEFEEDFEBHA~D
SelenBP-KO D 52 %8 2 F ~ 7273, Alox5,
Alox12, Alox15, Ptgsl (Coxl), Ptgs2 (Cox2)
DL~JVIZITFHE L 5 2 7eh o 7= (Figs.
9-10), ¥KIZ. SelenBP1 D /KIBNIEMERELZE
HERIZKFZTEELTRD DI MR
2 F . Superoxide dismutase 1 (Sod1)3
L Sod2 IZOWTHREILTZE Z A, W
AL SelenBP1-KO (2 & W AEICHEBINME
T L7 (Fig. 11),

D. £

KR TIE, XA X U FEMNE
SelenBP1 OARFDEZEIZIAGNITHZ
EERHBIE L, £3, BI&O A 2R — LA
M 21T - 72, BlgIZIZ. b5 —o DT
F SelenBP2 DR BLUIK L (14). HUHFIE=E
D FATHZE THa A L > TZED mRNA L
NANFELLE T T2 EREBINT
WAHBZEMDL FAFTF U ERE LD
SR ¢ 8 Wi OME SelenBP1-KO ~ 7 A
& RTBRD C57BL/6) ~ ™7 AT 20 B
AT > T HIRET LT, A A%
HOBMED—> L LT EERHES DA
SENTWDZ e (25-27), A 4%
SNZEDELLIFHFEINS SelenBP1 235
EREFNCBEEL -2 RV BETh S A HE
MIX+H0E 2 i, EEEORRIZ, 20
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Rz 3R LCunie, LavL, W7o fElfE
BNV Ieolclcb AR I 7 AL L
TIE PR E RIS IEE o 72, SFEE L, @
(K% % 11 JEiZ#E° L, % 7= positive mode
¥ L OV negative mode TA X HA B I 7 A%
FEfi L7z (Table 1), fEF. °1E0 . IBE
RF~DEBNDHDH = LT LI-, 1=,
&N O 7R X 172 20-carboxy-leukotriene
B4 ¥ XN 11-epi-prostaglandin F2a 7 &%
7 7% RO TH Y EIER TN
SO 2 2 T RIENEWVE DN E R D RTREME
bR I,

SelenBP1-KO ~ 7 A @ & g T %,
Cyp4al2a 33 LT Cypdal2b OFEBIET
LCW= (Fig. 3), T b OfEFEIT, W
Y Ppara [ZXVIEICFREi SN TWB Z
EVRHIBNTWD, £72. SelenBP1-KO (Z
XV Ppara OB L LN EKET L= &
75 (Fig. 4) .Cyp4al2a 35 X U Cyp4al2b
DOFFKTITIT Ppara OFBL T NEE
L7lc RS D, £72. Rxra DFHG
& LTz (Fig. 5), RxralZ. Ppar 7217
T72 <, Lxr, Pxr, Rar, Car 72 %< O
NZEEE~T A ) I~ —2 B L i
BEFHEICES L TWD (20,21), A#FFET
IR NEE R~ DB 2 Fl TG L7228,
SelenBP1 75 Rxra DFEEL L~/ (2 & 2
HDOTHIULX, T s Ppar LIS DZEK
DD L BIEFREOHFME I HEH 2 K
ETRREMEDH Y N HIZHONTH A
BRETT O E N H A 5 EEEORG D,
OV XV — ADEEFR T A F Vo3I &
£ pristanoyl-CoA O R EAFI{L % fil 5~ %
Acox3 22)DFBHLAEIZET L Tz
(Fig. 5), sUZAERAERI%, Val, Leu, Ile ®
KRBT I VEBRICHRTHEEXD
N5 (28), ~ULH% V) — AOPEL{LIZE
B HEEFRIE, Ppara DHlIE T IZHDH H D
NN, Z OfER X Ppara 35 X U'Rxra
DFBULT L /FET 5,

—HAZFRRI T ARG, TR AKX
73UV VRBRIOR A MY D

A ANCAR B SR 5 B T B HEME A A B A ) 6

HEMAS RIS S VT3, 200D OB RCREESR
\Z1% SelenBP1-KO OEEITIZEALER D
7y o 7= (Figs. 10-11), fE » T,
Cyp4al2a 3 X Cyp4al2b O RN HNH] S
NrERELr L. I uex2 750008k
WAz FUZ RN L7 2 & DR
STz, TIHIE, RIE & OEE)N D b IE
HBIREZLETH S,
AWFIETIE, XA A U FEMED
SelenBP1 DIt & DEF|IZ G NI 572
WIZ, BA T BH LW RET,
7z, MHEMEDE WS TFE SelenBP2 D2
BT EALEROWEMET TR ZITo T2,
MEEEI T~ A 7 a7 LA OFERITM
ZAEEEOA AT I T ADRERNG G,
SelenBP1 %, =D RENEMPREEL
KETZ &3 nbon el & HIEE
REFHCEELR T D RIREMEDS IR S 7, REB
(2 &0 AERGEE O ARSI X 2R A A
v F U7 A U CRIEMEO R % B
XH D HREME B RIB X 72, SelenBP1 &
REEAGH ORI AL EICE LD &
Ppara 35 XY Rxra FEA~DOEEIZ L5 B
D EHEE I ND, HlE O 7 v — 7 3R
L7z SelenBP1-KO ~ 7 A & HW\\=#FZEIC
XV FISCERA A% LT SelenBP1 2341
BB Z LR EN TS (29),
Flo I a—2ARFHEETHZ L LR
%2 X1 (30), HeLa #lifid Ci. SelenBP1 X
BIZXVERERA L ARTLHET D 2 &
LEESIH TS 3D, ZHIZHEE LT,
AWFZE T %, SelenBP1-KO |2 L 0 Hifig{bEz
FETHD Sodl BL Sod2 DFEEIBJMET
L 72, Ppara 2% Sodl 3 X O Sod2 % #5E 4
HZENMBLNATEY (32). 2D L.
AHFFE T SelenBP1-KO | L V) Ppara D38
DIl &= 2 & L AL TWD, AR
DIEFEEZINLDERERET H &
SelenBP1 D XA A% N2 K HFHE I,
FOBMRBICEHFET D L1FFE 21T <,
DS, YAFFEE D RITHFE D iR
(13)% ¥4 %, 51, SelenBP1 RiEH &
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DX D 72HEE T Rxra B A TS E=0
NI, DAL MNTIE VDD, &
BT BREBI A N L2 DRI DUV T
LA EITH) ZEDMETHAS D,

E. 5
PLEDRERNS . 1) 2 2R 7 2
£ V. TCDD #%&% 7 SelenBP1 X, AEE
RAHCBEE U 72 RE 2 A 3 5 Alae it 2R
i, 2) #EEET SelenBP1-KO
(2 &V BEE R {LE%SE Cypdal2a, Cypdal2b
BEO Acox3 ITRBUR T MR L7z,
Flo, TNHLOBRERTFORBICEEGT S
Ppara 33 JL OV Rxra HAET L7z, 3) Alox 35
L O Ptgs ([ZIXEEN 2o T208, T r A
BTV aA 3 N = HOHENN
DRO LN, 4) IEHEBRIHERESR
Sodl 3 LN Sod2 OFEHLMET LTz,
INHDOZ EDD, SelenBP1 ASARHAEARA
(b2 RAHERYIZFRET L AEIT KT LT3l
B 72 % B 2 4H - TV D ATREME DV RIR S
7o
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Table 1. Suggested components related to lipid metabolism the levels of which

were altered in the kidney of male SelenBP1-KO mice by metabolomics analysis.

Representative components altered in mice

Sample Increased X-flod Decreased X-flod
Tryptophan metabolism C21-steroid hormone metabolism
Melatonin 7.8 170-Hydroxycortexone 54.5
6-hydroxymelatonin 12.6 200-Hydroxycholesterol 83
SelenB Androgen and estrogen metabolism Ubiquinone biosynthesis
P1(-) vs 16a-hydrodehydroepiandrosterone 4.9 Vitamin K2 65.6
Control
Estrone 3-glucuronide 63.9
Estrone 12.5
Prostaglandin and leukotriene metabolism
20-carboxy-leukotriene B4 52
11-epi-prostaglandin F2 o 6.3
Fatty acid biosynthesis
Palmitic acid (PAL) 2.6
TCA cycle
Cis-Aconitate 9
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