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FRlZ, SFEN G, WIE 2 fE - 3 HHic
B AEFRE LML, ¥4 4F
FADHARNZTE DRI EIZ DOV T O
WCEF L, ZOXAFFVUHEICED
FEAC DO REBEIR L DR 24T © WFFR 1L,
NEOFEA T xT OB+ 5
T DICFEFICEERPFERE R L 70D 5 5
ATBEMEAN B,
MBI, ¥ A A% 8
DEZRIETH A AR DX 1258 L, B
AN - W FEBR A B T2 SR A ke L
TIT> T 5, FILTIE, JUNKRFERE
WIEX A A%t ¥ —DOMFgeEiEic
FEOE ., AHR O X 250 L CTHEREIR
B HEWnWHIartv s MTESWEFTL
WVERE (JB9E A AHR FHE#K: Therapeutic

AHR-Moduating Agent, TAMA) 23BE3& i
7=. BIfE. Tapinarof EWH{LAEWE &
TesFHZEDS . RIEMEZ R R OIREHK &
L CHRRRER 23N T T 5, Tapinarof
VXIHE O 2 JEEIR 2 Do 3 2 wlREME S &
0., BRI AT TV HHTH
Do

E. REFEARER
7L,

F. e

KA AT OIS HT-0 . s EE -
NFEORAEFIZIELS LA R L EITFE
7,



YRS
HERBZZEOMIET PCOF & (XA 24XV ) REEZEHRAE

gentiE HH O R R R R EN R TR

N VAL S i RO BR BT IERT AT ETER AR
WL rERE R ORAEBRBEMTZEAT IR RSEER SRR
A Kk RO EEREIAIZERT R REER SR
e R mERGREBREINIZERST  EE R WA
ek 2R i RO BR NI IETT BT LR RS
aA A @i ROREREENIZEAT R IR TR
W AR rEiRRAEEREEMTZERT KERR  BFSER
IRE B @ RORMEERTETZERT  RHRIEER T ARELED
P DS ENENIEINAEER S o 72— R
IR B ARMEEANACUNEERSE 4 — AR
(E]/ = AT TSER P 2 TR e

o E s

REWIE —FRZ OZZE IOV T O PCDF & (F A A% U FH) OYREE 2 kY

IZHE LT D, 2020 F-FEDOTIEMTZ TR ¥ A A 2 VHEREZHE LR ERE 14
£ & RIBTEAE 66 LI DOV THRERLEERH 21T o 72, SBERE D 2, 3,4, 7, 8-PeCDF D -HJPR 1L
53 pg/g—fat &7¢V . 2,3,7,8-TeCDD MMEFAMFREL (WHO-2006) % HIWCTEMEE (TEQ)
WCHAE LT A A% % (Total TEQ) DOYHJEE X 42 pg TEQ/g—fat THo7-, —
J7. REBEHZD 2,3,4,7,8PeCDF X 10 pg/g—fat, Total TEQ DR 18 pg
TEQ/g—fat T o7z, 2020 4FLEIZ TN L7z ik Hh 2 A A% & U FHDO S HTRE A FIZ OV T,
T BRI A AT o To, EORER., SrxEEN 6 MO EEMEITMA - L T, &
BRI CIR T 7 A 4% v VEOEBESHT A EUNCER SN TND Z EBnhoTe,

PCB BMEARDALFRE R O in silicofRATIZ L A& R K7 m— A P450 (CYP) 47 {-F& &
PCB BMEED FyF o /Dy I 21—y g o F—F 2, HIEREIZBITS PCB &
PEARD R 72 B Y — N B R 5 2 2 BN E AT L2, TORESE. PCB BEEKRD 5
LA X REERRKREI N D, FIRREDS A X - [RIEEO BMIK T Y metafir,
para—L DOYLFE R EHREN L WV BIMERT EHERE TR SIS K oFEE LT
Hracdh b Z LR Sz, £7o, HERBFICBOTRET E 2 ITERE I L7 0 PCB B
ROHBNZEES-F HIK & LT, CYPIAL IZ XD metafir, CYP2A6 (Z X 5 metafr, CYP1AL
(28D ortho L ZFER) & LT AEHBEDZEA I S vz,

BIfE, 2021 I T O 2EE —F B2 02 93 LI O W Tl ¥ A A F v v
FEIREREZIT> TN D,




A. BFEEB

2004 AR 2R 2, 3, 4, 7, 8-PeCDF {H23 87
To IR IMAE R WIS HE I TN 2 Btz F 7z 2012
12 ANZIIMAE 2 Wk e B4l (R R F ik D
B AH) 2SN 0 | 2020 AEEHIEORE
BERIL 2,384 ThH 5,

A EIEIREMFZEEE ClE, EREBRE
DIRFE L BHF, b KRB EEDBRED
EIWCETHZExHME LT, BFELET
MIE—FBMZ 217> T\ 5, KoHEET
(%, A i R GEBR BEAF S TRASE L7 & A
F v RS NTIEE W T, E— AR
ZRHE DO B, 2001 FEIIEM OS2 E
FOATEE . 2002~2006 4EHE D 5 4ERITA
EOZZE BT DALEE, 2007 FFEND
IIRFBES & MIERERE D S BYIEIEW
WA 3 LA HIE O R E B o i
WA TF REAZHE L TE T,
HERE BT REREICRB T DIEEfE S LT
Anbi, BEOIMET # A 4% HHE
FE DR, MR TR B O R HERS O AR S HE
T3 FE O FEAT IS ST B,
AEFEIFILL T O 3B IZOWTHRET LT,
(1) 2020 FFEEREE—FRZ O%2HE
DD IR T Z A 4 F HEEE ORIE &
1To72 80 LI HOWTHREREH ZIT -T2,
2013 FEEMN R A E - T2 FRJERES D
Mg H 2,3, 4,7, 8-PeCDF JEE A M RES
OKRBER L L, BLUROHTEEZI1T-
77

(2) EINTHHKF # A A% %86+ PCB ]
TEZAT 2 TV 5 A B 3 o i ik 5Bk
ZEAT L, B0 E B R Z M TIET
T DR EE AT o T2,

(3) PCB BMARDAL R M Y in silico
fRATIC X D8 T h 7 v — A P450 (CYP) 4y
A& PCB BMEAD Ry 7Koo v 2

2 —yaryT—¥EHNT, BiFNT
B L0 HERI 2T D PCB RO FE
B 72 B NY — B E 5 2 D ER %
fiEdT L7,

B. #EHE

1. Mg+ ZA A% U FHORE

MR XA A% AFAOREIX, 2001 4
FEIZBARE LT M HriEIZHE L TiT o 7,
THIE—FRRES CER I D 5 (T,
RLERPEEL AT IR I3t IS T D72 DIT, &
FZS U THIHNE KSR o T IE IS B 2 0
ZTCHECE-STWD, EEEROEEME
RS D70 KRR 22 iz & 7T
v 1A, R EE RS LT
Mg 1 EE2 N 725 24 R4 T1 Ny )
& U CHIMLEE 2 3206 L, RERERIENE I
T STV DR LT,

2020 FEDOWE—FRZZZE DO b,
FIE e O 2 3 LA g 2 A A%
VHHERESEOGEE RS 14 4K ORR
EFH 66 4055 LIV MK & w2 ICHE
ZFEM L7z, MRIE~ U A EZEER
BICERERS I, JIEE T 4CLLF bk
1FE 7=,

AT RS RMERRED 2,3,7, 8-
TCDD #2558 (TEQ) ~DHAZ 121X, 2005 4E
(2 WHO 233K 7E U 7= et i A% 45 (WHO—-2006)
AW, £Z280XSSy GREEITR
ZRIE) 1T 2020 FE DR Z 2D & D & W
7=

2. MR XA A% HRIRE ST DR
EE

[EN O ZATHERS (5 72°HT) (Z 2 ¥ O MLk
REHZEUT L. A A A (B
BREDNRIE STV D 29 BMAR) ORNE %

P



KB L7, oATIES B THmFEIT-o T\ 5
ARERIEIZHE > THEME S iz, S5O
WEMEIT e EEN VENEEHZY DX
A A% RV RDRE R OV EEE &

(TEQ) & L7z, TEQ MFHIZIX TEF (WHO-
2006) &M,

-1 BE 0D A5 L 2 ] VR AR PR BR B AF ST T
DOREEZ M % 7= 6 #B 5 DT — & 455
U CHRMT Lo, B8 T BRA O FEME (AR B
ITER FRO 1/2 fEICE S, 2ifEE
K OENEEH 7= 0 ORERE R A E L,
BAMHEBI Ol X OV R LTV 2 2=
7 & W,

3. PCB BMEARDALZHFE K Y PCB-CYP K
XV I 2L —va T2 DM
AHEAT

b FOMERT SR S35 69 o PCB
BMARIZOWT, A7 & ) — VK EREL
B, WFBEWIL, ortho-. meta—, para
MEDIRFBIFR IR T D H R 1 AR E L
Mebz 3 D IR FBIR ISR F A EH LT
IRV S DO ONLE & $ia 45 PCB SEIER
DALFREME & U C R T & FhE LT,
51, 5 2 ERG D FER AR B HC X
ZVERL L. HERSE & — A D PCB FIEIK
BENSHE M L 72 Yusho/Control ratio
[Log?2 Yusho (each
congeners/CB153) / (each
congeners/CB153) ] DIEIZESWNTHHEL
7

TIVE TICER KL RRER FHE
v — LRI - ILEFFEHLE TG G -
IRFERBEAI TG ) & OILFERFEIZ LY |
69 FE> PCB K L 7 FOIEMEHITESRE
CYP i3 FFED Ry F o 7D I 2 b—
v a il kB in silicofiflTEa Fhi L Cx

patients

Controls

7=o CYP DIEMEFLICH DLk & HE D
PREHERTERAL O BEEE AN B o 5 HE /2
KFThHoHZ b, bA ZFfEL LT PCB
D'EMAEEZBIT D ortho L. meta—ir.
para—Nr Z & 12 ¥ # L . Yusho/Control
ratio T/RSNDHMIERE B W TRETE
ToIRER S 970 PCB SRR o511 B
T 5RFE2Rr AT 4 > 7 BEUFGHTICZ K
D iR L7,

(fi B~ DB )

MK 2 A F X HEORIEIR, AAD
FENMEONT-HEOREXNR L LT, B
R DFEFITER L I S -
fEROBZHEN, FANEZRFETEDH LR
TEHITAFIE LRV, F 72, ABFZRIE TE R IR
PREEER BT Z0 T A S s A R B
M Ko E, BEAEZTARINZLD
Thsb GFFrAE5 RE 3-7T LD-8 75, 2021
12 A 3 B,

C. HIRERER - B8

1. XA A% ST OE LR
1— 1. PR &

FHE N> F (24 1F) ©OT7 T 7 iRk
ROBHRNZ, BEHEANKE LT Tk $
DA Fx AN EEE~Y =27 /] |
Uo7, RlEZE L CEERKEIC
HELWHEE L2 DX RBIET T 7D
HIBITRO b ho Tz,

Mg akEr & 36T 08T Lz b b i alihe
DWTH A A5 FAEMRD E &l % 5
SNy FRITHER L2 E Z A, CVEITK 10%
THEWMEIR Th o7,

1— 2. AR

6 R (A~F) OMEH 2 A A% iR
FEORE®R (REEHZY) 2£ 112



U7, Mg o [REA PCDDs, PCDFs,
non—ortho PCBs. mono—ortho PCBs M TX
Total TEQ M F-¥JMEIE Sample 1 3ZFNZ 1
0.0074, 0.014, 0.0076, 0.0010 &% TX0.030
pg-TEQ/g-wet. Sample 2 73 0. 0092, 0. 040,
0.0080,0.0013 & TX0. 059 pg-TEQ/g-wet T
HV . Sample 1 KTN2 D Total TEQ ™ CV
EIXZNZEN 18% KN 11% TH - 7=, R
&L THE ST ORI EME IR —B L T
BO, XAAFT O EREIT R AR
ICEEINTWE=EEZ BN,

— 5. B A AT U AHEE BN B
BHIVICHET L L B E0IXS
SEXNEFEHIN, E2MEEHTZV ORE
EIZHERTCOVEITELS o7 (R 2), L2
L ZAariZk2aMiiCld, lEMiEEH
DORETH->TE Sample 1, 2 & HIT 7
AT N2 BB TEREIT R Bife
WRTho- (K1),

2. 2020 FREIE —F iR
AT X EBE
2020 FFED MR & A A= > 2 FE M E *t
G380 4 (R« SRERFE 14 4 K USR
FAIEH 66 44) THYH . 2019 FEED 228 4
[T 148 AP L=, ZhudEitia o
%W%wzmmf#k®%@ v, 2H
EZOHIE DM N ST Z E N ET DR
ﬁ?%é F7o. 2007 FFFELIE, XA A
FE TG 3R i2d Lk 3 4
um ZHIEREOMVGEERE L LTEY 4
R CHIEM D2 < R o mndH 5,
2020 FEEIXF D E— 7 OB A FITY 725 T
W2 b RERESE OB EWAITIT 2012
12 HICTHIERZ Wr L v 1 R R SRS
BIE, —HORRBES DA EFESRE
XL DREEZIT I ENERE LTEE

ZE O T

o,

# 3 1T 2020 R OMYE—F 2 O E
RERE K ORBEEOMMEK T H A A%
VHIREDSHTRER., 72 5 TN 2004 LIS
& ] RN T U 72 — R o ik 2 A
AR SRRE AR LT,

WIERE 2R (14 4) D 2,3,4,7,8PeCDF
DI 1X 53 pg/g—fat & 720 . 2,3,7, 8
TeCDD #EMESM£% %% (WHO-2006) % FVN T
PR (TEQ) (CHAR L= A A v 3
(Total TEQ) O EXJIEFEIL 42 pg TEQ/g-
fat Tholz, ZDH LIgZidEH (10 44)
D 2,3, 4,7, 8PeCDF DXL 1T 68 pg/g-
fat & 72V . Total TEQ O EEI 50 pg
TEQ/g-fat Tho7=, —J7. [REREH (4
£) @ 2,3,4,7,8PeCDF D)y EE 1T 15
pg/g—fat TH VY, Total TEQ DX
22 pg TEQ/g-fat ThH o7z, KiBEH 66 4
D 2,3, 4,7, 8PeCDF DX T 10 pg/g-
fat, Total TEQ M E¥JPEEIX 18 pg TEQ/ /g
fat Th o7,

2,3,4,7,8PeCDF 1513 B 4 s HAEE D
—ER L T B & RERE O VLR

FEIT— R ﬂbf%h%h31;ﬁ<
ﬂ%mu /?E% I— ﬁX{EEk H @/E&T%
07?:_0

#4102 2,3, 4,7, 8PeCDF JEJE D FE¥ /3 AR
o LT, [FERES & RBEL MR
EH & TR E I A L, hEZ
FHAET TEWREE ] IZX &5 50 pg/g-
fat ZH A 22 H ITRO LR o T,

3. HWIERFITH T D PCB ALK DR
TRERE NS — NI R 5 2 D BRI OfRT
PCB HLMER DAL REMEIZ DWW TS L 7=
TR AT ORER A 2 12~ T, B 1 ERK
GhOE 2 FR SO ERKSERE



Yusho/Control ratio {ZH:-3< 4% PCB HM:
RO ZEX LIRS, oA X - &
MR R E WERMER, £, FREDST
A X RREMED BNMEAR TS metaiL, para-
LD R IEHAEL D 0 BRI T & e
BE TR SIS SEFR LT VWERANS
bHZ EMRINT,

F 72, Yusho/Control ratio IZH2\T
HEBZ BV TR E L IFEH ST
W PCB PR E LTHBE L., Z0HBINCEE
3 D72 T L7ofE R, CYPIALIZ X %
meta—r (A v XLt 4.1, p<0.05) ., CYP2A6 (T
£ B metafhr (A Xtk 3.9, p<0.05) .
CYPIAL1 2 X% orthofr (A Xtk 0.12,
p<0.05) ZAERy & L7oREED =N =
i,

D. #&#

DB 7T L) OIIEIS 2,3,4,7, 8-
PeCDF Z&ie X A A XV HETET D0
BrEcafs & IR 2 HEFE L, kst L CHIE & 1T
S>TET, WET—ZDOEFEEEZMIRT D
oI 7 7 > 7 3RBR, NS B2 S92
L. ENOSHHER & Him o i siel % 4
Mo DR EER AT o7,

2020 LD ML 2 A A3 3 B B

TEXT G HIEFRE B 14 4 & RFBESH 66
HThole, RZREHFITBIT D
2,3,4,7,8PeCDF DO F-¥JREIL 68 pg/g-
fat . Total TEQ DI EE X 50 pg TEQ/ g
fat Tholz, FEREHFICBIT D
2,3,4,7,8PeCDF O -2 FEE T 15 pg/g—fat
TdH ., Total TEQ DOEHIEEIT 22 pg
TEQ/g-fat TdH o 7=, KRB EH O
2,3,4,7,8PeCDF *HJJREE1T 10 pg/g—fat,
Total TEQ O FHJJREEIL 18 pg TEQ/g-fat
Tholo, FERES K ORBES O IMHK

R F X HEREIT AN EFRSEO L
~NLTHY | MIEZMIEET TEWERE ] I

M DZREITRD o7, 2001
EREND 19 FRIAERE L TV D ik 4 A
& 3 U HEIE B E O BEEIT 5937 Rk
72 o7z, 2020 FFFE OPEREFIT T TITHIE
LW T — Z N— 2 BB SN TEY .,

AR & O BRHEMEMEAT 72 EIZ A5 RIEH S
b,
HIERZITI T D PCB FEMEAR D H i 73

BRE NS — B E 5 2 D ER Z R L
7o, PCB BAPER D 43 1% A X JRIRMES
meta—\L, para—{LO¥E IR - BN L
LTCWAZ ENRBI Tz, 7=, PCB-CYP
Fy%/ﬁ%ﬂ@/\1V~Va/T v
WGBS L0 EBE IR

% PCB &/ N Z — T i CYP1AL + CYP2A6 2%
BH5- U R meta L 200 & L 7= (RHTHEDS
WL WD SN,

E. FBMEMED HFE « BRI
L

F. WFEsR
1. Gw3CHER
1) Sato T, Kogiso T, Kamiharaguchi N,
Todaka T, Hirakawa H, Hori T, Kajiwara
J, Katsuki S,
Polychlorinated

Furue M, Tsuji G.

Quaterphenyl
Concentrations in the Blood and Their
Patterns in Subjects Examined for a
Possible Diagnosis of Yusho from FY
2009 to 2019. Fukuoka Acta Medica,
2021. 112(2). 90-98.

2) ST SRR ZE L RAAFRR, A AL
Pefsr., ZZaOREl, B, PelliEhke, &
HE, @5, diCbE. ik &1 4%



VB LU PCB REMNED 7 v AF = v
7 (2016~2019 4FJE) . @ = 7 MRS
2021. 112(2). 99-109.
2. FRFER
1) Hori T, Tobiishi T,
Shintani Y, Sato T, Todaka T, Hirose
Katsuki S,
Tsuji G. Concentrations of 2,3,4,7, 8-

Hirakawa H,

Y, Hirose Y, Kajiwara ],

pentachlorodibenzofuran in the Blood
of Yusho Patients Half a Century After
the  Incident. 41st
Symposium on Halogenated Persistent
China,

International

Organic Pollutants,
2021 November.

2) AT Sk e AL AR AR
mAES, AHE, B kb2 A%

Tianjin,

UBSHTD 7 0 AF = 7 (2020 4EFE).
5% 29 FIERE L ERERs (BT - Web
A7V > R), 202146 A 1-3 H.

3) WNEME, Ehpat, dEhoe, & H A, F
B E], A EAN, T ERE TR
% PCB HEMEARDFFBAIZERE N Z — T8
B bz DB OfENT. 5 29 BIBREELY
S (BdificWeb A 7 U » R), 2021
F£6 7 1-3 H.

H. FBETA RS
1. FFeFUs L



# 1 WEMEEEI R O X A A x o VEAER R (RERHD | pg/g-wet)
D HTHEES
et TE  CV%
A B C D E F
Sample 1 PCDDs TEQ 0.0052 0.0087 0.012 0.0049 0.0090 0.0044 0.0074 43
PCDFs TEQ 0.011 0.015 0.016 0.014 0.014 0.014 0.014 11
non-ortho PCBs TEQ 0.0057 0.0089 0.0093 0.0070 0.0074 0.0073 0.0076 17
mono-ortho PCBs TEQ 0.0011  0.00091 0.00093 0.0010 0.0011 0.0013 0.0010 14
Total dioxins TEQ 0.023 0.034 0.038 0.027 0.031 0.027 0.030 18
Sample 2 PCDDs TEQ 0.0056 0.010 0.015 0.0086 0.0078 0.0074 0.0092 37
PCDFs TEQ 0.041 0.046 0.043 0.037 0.037 0.037 0.040 9.0
non-ortho PCBs TEQ 0.0087 0.0078 0.0091 0.0069 0.0079 0.0075 0.0080 10
mono-ortho PCBs TEQ 0.0015 0.0012 0.0012 0.0013 0.0014 0.0013 0.0013 8.6
Total dioxins TEQ 0.057 0.065 0.069 0.054 0.055 0.054 0.059 11
722 Ll R O X A A o U FEAER R (B EESH -V | pg/g-Tat)
SHTHEES
EHE CV%
A B C D E
Sample 1 fERSEE (%) 0.43 0.35 0.31 0.31 0.41 0.32 0.35 15
PCDDs TEQ 1.2 2.5 4.1 1.6 2.2 1.5 2.2 48
PCDFs TEQ 2.6 4.4 5.1 4.5 3.4 4.4 4.1 22
non-ortho PCBs TEQ 1.3 2.6 3.0 2.3 1.8 2.3 2.2 27
mono-ortho PCBs TEQ 0.27 0.26 0.30 0.31 0.26 0.40 0.30 18
Total dioxins TEQ 5.4 9.7 13 8.7 7.5 8.5 8.7 27
Sample 2 BERfFRE (%) 0.50 0.41 0.33 0.34 0.49 0.27 0.39 22
PCDDs TEQ 1.1 2.4 4.6 2.6 1.6 2.6 2.5 48
PCDFs TEQ 8.5 11 13 11 7.8 14 11 22
non-ortho PCBs TEQ 1.7 1.9 2.7 2.1 1.6 2.8 2.1 23
mono-ortho PCBs TEQ 0.31 0.30 0.37 0.38 0.28 0.49 0.35 21
Total dioxins TEQ 12 16 21 16 11 20 16 24
A) B)
e Total dioxins —— £ HERET1 e Total dioxins ——2H4EITLY
———Z22 e 7=-2 ——=eZ22 eeeeens 7=-2
15
25
£l B
= i =
E" = 20 ° o
g 10 . g
o » % 15
2 . K .
Y N °
@ . . fﬁ 10
B T T e, T s
=] g 5
0 0
A B C D E F A B C D E F
HBEa 4 HEE A
1 BERERIMIE T 2 A A U SEEEOXE PR (A : Sample 1. B : Sample 2)



#3 2020 AEEMPR T 2 A A% SHEE AR R (BT : pg/e-Tat)

20205 R A2 Al A — AR
AEBE (N=14) RFBERE (N=66) (200447, N=127 )

Congeners Mean SD Min  Max | Mean SD Min  Max | Mean SD Min  Max
2,3,7,8-TCDD 1.5 091 ND 33 1.1 0.82 ND 44 1.9 084 ND 43
1,2,3,7,8-PeCDD 7.1 3.8 3.0 14 39 3.0 ND 16 9.0 3.4 3.2 20
1,2,3,4,7,8-HxCDD 3.6 2.9 ND 10 22 1.6 ND 83 3.6 1.9 ND 13
1,2,3,6,7,8-HxCDD 37 28 12 97 12 7.6 2.7 51 28 11 7.3 70
1,2,3,7,8,9-HxCDD 5.3 43 ND 19 3.8 3.2 ND 18 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 47 34 14 150 40 27 11 180 78 55 18 470
OCDD 620 520 150 2200| 410 310 100 2200 1200 640 180 7600
Total PCDDs 720 580 180 2500 | 480 350 120 2500 1300 1000 210 8200
2.3,7,8-TCDF 1.9 1.5 ND 50 1.0 093 ND 48 1.0 0.72 ND 45
1,2,3,7,8-PeCDF 0.74  0.52 ND 23 0.7 0.58 ND 33| 067 055 ND 4.6
2,3,4,7,8-PeCDF 53 62 5.2 190 10 8.6 1.2 39 17 7.7 6.0 63
1,2,3,4,7,8-HxCDF 8.9 13 ND 47 2.6 3.5 ND 28 5.0 2.7 ND 20
1,2,3,6,7,8-HxCDF 5.9 5.5 ND 22 2.7 3.6 ND 28 5.7 2.6 ND 16
2,3,4,6,7,8-HxCDF 1.3 071 ND 32 1.0 033 ND 37 1.2 0.8 ND 52
1,2,3,7,8,9-HxCDF ND ND ND

1,2,3,4,6,7,8-HpCDF 1.4 0.7 ND 28 22 6.4 ND 533 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 77 81 14 270 25 20 10 159 37 14 15 86
3,4,4',5-TCB(81) ND 5.3 2.0 ND 20 5.6 2.3 ND 24
3,3',4,4-TCB(77) 5.4 1.5 ND 11 5.6 2.6 ND 21 8.4 4.8 ND 31
3,3',4,4',5-PenCB(126) 65 38 14 160 52 67 ND 460 110 80 17 520
3,3',4,4',5,5'-HxCB(169) 130 100 41 390 56 56 ND 290 64 27 16 190
Total Non-ortho PCBs 210 110 70 460 120 120 20 790 190 110 59 740
Total 1000 620 310 2700 | 619 454 150 3000 1600 1000 290 8500
PCDDs-TEQ 14 8.0 5.2 30 7.4 52 1.6 31 16 5.9 5.1 35
PCDFs-TEQ 18 20 2.1 64 4.0 32 0.84 18 6.6 2.5 23 14
Non-ortho PCBs-TEQ 11 5.2 2.8 19 6.9 8.1 0.65 54 13 8.6 2.6 58
Total TEQ 42 30 12 100 18 15 3.2 91 37 16 12 100

F4 MK 2,3,4,7,8PeCDF L (HfL : pg/g—fat) OEEES A

1 FEE 4 MZREE FEREE KRBRESL
LB A
150 ~ 200 2 - -
____________ 100 ~ 150 1 e
90 ~ 100 - - -
80 ~ 90 - - -
70 ~ 80 - - -
60 ~ 70 1 - R
50 ~ 60 - - -
40 ~ 50 1 - -
30 ~ 40 - 1 3
20 ~ 30 - - 4
10 ~ 20 4 2 19
0 ~ 10 1 1 40
NEGE 10 4 66
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s 102 100.0 47 100.0 55 100.0
0 - 29 % 6 5.9 3 6.4 3 5.5
30 - 39 % 8 7.8 3 6.4 5 9.1
40 - 49 % 10 9.8 6 12.8 4 7.3
50 - 59 7% 15 14.7 8 17.0 7 12,7
60 - 69 % 33 32.4 15 31.9 18 32.7
70 - 79 W% 18 17.6 8 17.0 10 18.2
80 kLl I 12 11.8 4 8.5 8 14.5
P IE 36 100.0 15 100.0 21 100.0
0 - 29 % 0 0.0 0 0.0 0 0.0
30 - 39 % 0 0.0 0 0.0 0 0.0
40 - 49 % 0 .0 0 0.0 0 0.0
50 - 59 % 4 11.1 2 13.3 2 9.5
60 - 69 % 20 55.6 10 66.7 10 47.6
70 - 79 % 8 22.2 2 13.3 6 28.6
80 kLl I 4 11.1 1 6.7 3 14.3
RBE 66 100.0 32 100.0 34 100.0
0 - 29 7% 6 9.1 3 9.4 3 8.8
30 - 39 % 8 12.1 3 9.4 5 14.7
40 - 49 % 10 15.2 6 18.8 4 11.8
50 - 59 % 11 16.7 6 18.8 5 14.7
60 - 69 % 13 19.7 5 15.6 8 23.5
70 - 79 W% 10 15.2 6 18.8 4 11.8
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SHEE - 5EYR 38.9% (14/36)  33.3% (5/15) 42.9% (9/21)
I ik 38.9% (14/36)  33.3% (5/15)  42.9% (9/21)
WE I 38.9% (14/36)  33.3% (5/15) 42.9% (9/21)
i-Er 33.3% (12/36)  20.0% (3/15) 42.9% (9/21)
T 33.3% (12/36) 33.3% (5/15)  33.3% (7/21)
{54 41.7% (15/36)  13.3% (2/15)  61.9% (13/21)
L O 44.4% (16/36)  33.3% (5/15)  52.4% (11/21)
ESYEEE 62.9% (22/35)  46.7% (7/15) 75.0% (15/20)
H e 0.0% (0/13) . ) 0.0% (0/13)
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AT 2.8% (1/36) 0.0% (0/15) 4.8% (1/21)
D 0.0% (0/36) 0.0% (0/15) 0.0% (0/21)
132 &3 2.8% (1/36) 0.0% (0/15) 4.8% (1/21)
JFfiEE 0.0% (0/36) 0.0% (0/15) 0.0% (0/21)
Ji e 0.0% (0/36) 0.0% (0/15) 0.0% (0/21)
N 5.6% (2/36) 6.7% (1/15) 4.8% (1/21)
Vo oRHifE R 0.0% (0/36) 0.0% (0/15) 0.0% (0/21)
PURE VT A S5t 5.6% (2/36) 0.0% (0/15) 9.5% (2/21)
JR T 5.6% (2/36) 0.0% (0/15) 9.5% (2/21)
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I K 37.5% (21/56)  44.4% (12/27)  31.0% (9/29)
WE I 39.3% (22/56)  44.4% (12/27)  34.5% (10/29)
i 9rg 32.1% (18/56)  29.6% (8/27)  34.5% (10/29)
T 37.5% (21/56)  40.7% (11/27)  34.5% (10/29)
(A 33.9% (19/56)  22.2% (6/27) 44.8% (13/29)
LU 56.4% (31/55)  59.3% (16/27)  53.6% (15/28)
BT 66.1% (37/56)  63.0% (17/27)  69.0% (20/29)
AR E 20.8% (5/24) . i 20.8%  (5/24)
fth 5 AT AL
E s 7.1% (1/14) 0.0% (0/7) 14.3%  (1/7)
T2 7.1% (1/14) 0.0% (0/7) 14.3%  (1/7)
IR 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
JiRRiE 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
JIgR i 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
A 14.3% (2/14) 0.0% (0/7) 28.6%  (2/7)
Vo R HifE R 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
PURSE T A BBt 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
JR T P 0.0% (0/14) 0.0% (0/7) 0.0% (0/7)
L 22.2% (2/9) 20.0% (1/5) 25.0% (1/4)
IN=EARA

JE - B - e —

11.1%

(1/9)

0.0%

(0/5)

25.0%
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P 36.1% (13/36)  46.7% (7/15)  28.6% (6/21)
fth = AT A
L =NENia) @ 13.9% (5/36) 6.7% (1/15) 19.0% (4/21)
JEREERE 13.9%  (5/36) 6.7% (1/15) 19.0% (4/21)
FEEAL 25.0% (9/36) 40.0% (6/15) 14.3% (3/21)
R ILE 30.6% (11/36)  40.0% (6/15) 23.8% (5/21)
TR 0.0% (0/36) 0.0% (0/15) 0.0% (0/21)
2
%ﬁ@ 0, 0, 0
(I ) 10.0% (1/10) 0.0% (0/5) 20.0% (1/5)
5 SURDY5 L) . . .
A ] 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
7330(@ 0, 0 0,
SR 20.0% (2/10) 0.0% (0/5) 40.0%  (2/5)
75)/)"(0) 0, 0, 0,
s 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
fHt 5= AT A
L =NERia) @ 10.0% (1/10) 0.0% (0/5) 20.0% (1/5)
SERRRE S 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
HEEAL 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
R LE 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
TR 0.0% (0/10) 0.0% (0/5) 0.0% (0/5)
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e A i . 0 )
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M A R T — Ak 0 0 0
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WaBRT— 28k o 0/9) 0.0% (0/5) 0.0% (0/4)
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M AFRA R 3.8%  (1/26) 0.0% (0/11) 6.7% (1/15)

B o5 (4 11.5% (3/26)  18.2% (2/11) 6.7% (1/15)
WAL 0.0% (0/26) 0.0% (0/11) 0.0% (0/15)

W S 7.7% (2/26) 9.1% (1/11) 6.7% (1/15)

Z DA, 0.0% (0/26) 0.0% (0/11) 0.0% (0/15)

B FREILAEPT A
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Table 1. Demographic characteristics of Yusho patients between 1968 and 2017.

Males (n=860)

Females (n=804)

No. (%) No. (%)
Age in 1968
<20 345 (40.1) 305 (37.9)
20-29 94 (10.9) 99 (12.3)
30-39 126 (14.7) 136 (16.9)
40-49 140 (16.3) 130 (16.2)
50-59 82 (9.5) 68 (8.5)
60-69 49 (5.7) 43 (5.3)
70-79 20 (2.3) 21 (2.6)
>80 4 (0.5) 2 (0.2)
Vital status of 31 December 2017
Alive 500 (58.1) 521 (64.8)
Dead 360 (41.9) 283 (35.2)
Cancer 132 (15.3) 66 (8.2)
Noncancer 228 (26.5) 217 (27.0)
Person-years of follow-up 31,559 32,007




Table 2. Cumulative incidence function and risk difference with 95% confidence interval (CI) in

Yusho patients.

Cumulative incidence, % (95% CI)

Risk Difference, %pt

Male Female (95% CI)
Cancer
1 year 0.4 (0.2to 0.9) 0.2 (0.1to 0.3) 0.3 (0.1to 0.5)
5 year 1.3 (09to 1.9) 0.5 (0.3to 0.8) 0.8 (0.4to0 1.1)
10 year 2.5 (1.8to 3.4) 1.0 (0.7to 1.5) 1.4 (0.8to 2.0)
20 year 54 (4.3to0 6.7) 24 (1.8to 3.3) 3.0 (1.9t0 4.1)
30 year 8.9 (7.4to 10.6) 4.2 (3.3to 5.4) 4.6 (29to 6.3)
40 year 128 (11.0to 15.0) 6.4 (5.1to 8.1) 6.4 (4.0to 8.8)
50 year 16.8 (14.5t0 19.5) 8.8 (7.0to 10.9) 8.0 (49t 11.2)
Noncancer
1 year 0.3 (0.2to 0.7) 0.2 (0.1to 0.5) 0.1 (0.0to 0.2)
5 year 2.1 (1.6to 2.8) 1.5 (1.1to 2.0) 0.6 (0.3to 1.0)
10 year 4.8 (4.1to 5.8) 3.7 (3.0to 4.4) 1.2 (0.5t0 1.8)
20 year 10.3 (9.2to 11.7) 8.5 (7.5t0 9.7) 1.8 (0.6to 3.1)
30 year 156 (14.1to 17.3) 13.6 (123to 15.1) 2.0 (0.2to 3.8)
40 year 222 (203to 24.3) 204  (18.7to 22.3) 1.8 (-0.7t0 4.3)
50 year 31,5 (289to 34.3) 30.8  (28.4to 33.3) 0.7 (-2.6t0 4.0)

Abbreviation: CI, confidence interval; %pt, percentage point.
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Figure 1. Adjusted cumulative incidence function of cancer (left top panel) and other causes of

death (right top panel) for males and females, and risk difference due to sex (men-women) for

cancer (left bottom panel) and other causes of death (right bottom panel) over time elapsed in the

50 years following registration of Yusho patients.
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Controls Yusho
No. 17 165
CD3 [t (%) 73.6+16.8 66.6+9.7*
(D) 1,326.2+232.0 1,178.8+392.7"
CD20 e (%) 11.0£4.3 10.1+4.8
(D) 205.5+101.5 179.7+107.8

*P<0.005 vs. Controls, "P<0.05 vs. Controls.

#£2 1 2,3,4,7,8-PeCDF JEFEE & U o SERHEAE [ o0 B

r

CD3 B5 A (%) -0.1816*
() -0.0178
CD20 e (%) -0.0163
(D) -0.0182
*P<0.01.

#3 1P 2,3,4,7,8-PeCDF (KRR L O RERIZRIT 2 U Bkl M

2.3,4,7,8-PeCDF 2

<50 pg/g lipids =50 pg/g lipids
No. 152 63
CD3 5 (%) 68.6+9.5 64.8+9.9%
(ul 1,243.3+413.4 1,194.4+424.3
CD20 e (%) 10.5+4.6 9.5+4.8
(ul) 194.0+110.3 176.1+117.9

*P<0.01 vs. blood 2,3,4,7,8-PeCDF concentration <50 pg/g lipids.
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VT I ZTHRESFHI U, HhHIT 2 FIFTV,

FHEIE %5 o TRt . diazomethane T A
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Fig. 1 GC-ECD chromatograms of PCB168 and its metabolite M1 (the methylated derivative)

formed by liver microsomes of untreated, PB-treated and MC-treated rats



(A) Mass chromatogram

x1, 000, 000)
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(B) Mass spectrum of the methylated M1
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Fig. 2 GC-MS analysis of PCB168 and the methylated derivative of its metabolite M1
formed by liver microsomes of PB-treated rats

Table 1 Mass spectral data and retention times of PCB168 and the methylated derivative
of its metabolite M1

Mass spectral data (Relative abundance, %) Retention

Compound Molecular time (min)
weight [M"] [M*-15] [M*-35] [M"-43] [M'-50] [M*-70] in GC-MS

PCB168 358 100 - 5 - - 74 13.73
Ml 388 100 - - - - - 15.78
3-MeO-PCB168 388 100 51 - 30 - - 15.78

-, not detected.



Table 2 Comparison of metabolic pattern of PCB168 and other 246-type PCB congeners in

liver microsomes of untreated, PB-treated and MC-treated rats

M1 formed (nmol/hr/mg protein)

PCB Metabolite

Untreated PB-treated MC-treated
PCB168 M1 (3-OH) N.D. 9.58 +2.24 N.D.
PCB155 M1 (3-OH) N.D. 4.66 +0.20 N.D.
PCB154 M1 (3°-OH) N.D. 0.56 +0.14 N.D.
PCB182 M1 (3°-OH) B.D. 1.37+0.16 N.D.

N.D., not detected. B.D., below detection limit.
Each value represents the mean + S.D. of four rats.

PCB168 PCB155 PCB154 PCB182
/2Cl . fl HO . Cl 1
e O o
N\
Cl Cl Cl Cl
PCB168 M1

Fig. 3 Postulated metabolic pathways of PCB168 in rat liver
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2,3,7,8-Tetrachlorodibenzo-p-dioxin 2% HiZE W& DA pl B D BERE AEAT - i D40k & AR 5l
BROFEZE T DG E IR KFZ BIERD S

WoEsr s o IR TUNREZER G EOT e B K0 B e

MAEE

1EHRZ > h~D 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) DK EMgEE X, HIZE R
IZHERAE B T 5, A LTI ETIZ, REED HAERTEOMERLVES AR
FNCHEE R T 52228 E L TE T, SOITHRIT, BFEBRRILKSZZ AR (AHR)KHE
Zv e T D . _EALHIEENA -0 SR TE AR VR (LH)DFETIZ AHR 75 B4
B 5HFFELEX DD DOH5 TCDD (285 AR OMER OS2 B F5L
T, AHR K7V NCTHEEITo7o, ZORE. AHR (2%, MO L 3 Z 5 8 #E
R OEERICBITEELRBENDHHIENERBINTZ, £ T, IHIC XA
I AZLD AR DHEMEIZ1T 5 AHR O&EEIZALNNTT 5720 7 A
A BEELIR AHR KRBT MG~ MO BEEAL OPER) IR O RFEDY AHR
REHER B THEIDNSWZEN g oT=, IRWT, BEMIOMmF testosterone
KT OEZ T RDT-0DIT, FERITI 1T D testosterone & i % 35 & testosterone 1\ i1
FORBIL NNV 2T, AREERICEL X, AEREHIRD-T2b DD,
cytochrome P450 17 (CYPIIZIME R 238 o7, T4, testosterone DA T E[F T
FaEOE D THD, —h  AEESR TlE, LW o B SR ICH AHR RIEICX
HELWFEBEBIFEDONRD 0Tz, I CORERERICEHLIZEZA, AHR K
HI7YMZENT, BEHORBEY A XD/ NSO ATREMEN R ELT-, RO A X
BAGR T 215 112D TC, B B = [K] 1~ fibroblast growth factor (FGF)& LT
FGF Z &K (FGFR)DFEILL ~ /LG BIZHINL THAZENBBNNIeoT2, T
HDZEND, AHR IE FGF 38X FGFR A E#:H DV AR ETL TVD ATRENE
NDH, DI, AHR DFPE AL A BT D EEMDI RSN D DOH D, £
ZC. R3 TR OV A KB % T T2 SOITGEL T2, EDOR5E., BEAR
YT B TFALEESE (HDAC) ~DO I RSz, 72, FGF O /272 (K]
+EL T, glypican 33X U syndecan (DWW THRETLT2EZ A, glypican D —E D551 Fil
(A B2 I BB U7, AHR KHRIZED FGF 381100 FGFR Off8 | 15 L 8 &
K FICx T 2RERISE ThHAHEE 2 bV, AT EICB W T, BEYTHS 8
F T, AHR KBZVNOEEEEOH/DDHLNERYD ZORMERINEEL T, K
RO R 5 D8 HESE IR s R R 7 FGF (fibroblast growth factor) & OV D
SR TEHD FGFR (FGF receptor) DOFEELHEINT HZENFRRIBINT, LL
BRDFERERIIARICHAOLTCNDHIEND, FGF OREICH 272 HSPG
(heparan sulfate proteoglycan) O —Ff&Td%, Gpe (glypican) F3ELTN Sdc (syndecan)
O mRNA FEBEZMHT LT, ZOFEE. AHR KIBIZE->T Gped OFRBLENH
BT L, Sded TRAMEM 28 BHA, £ Ofhod HSPG I21E AHR [Z KD BITIFE
AE RLBZeh~7=, F7-. HS (heparan sulfate) OFEL-CAEA 1T, MR IER O
TN RS RESR DN E B ChhD, HS6ST (Heparan-Sulfate 6-O-Sulfotransferase)
2k 6-O-Filf&{tix FGF, FGFR, HSPG 7} WVAREBE RO ERKIC A A K TH




Y. Ogt (O-Glucuronosyl transferase) & HS $HOARKICHNETHD, 2D Ogt L&
UVHS6ST O mRNA L)V DENT 21T -7 k58, AHR KRIBICKDEEITIZEAL
BTz, HDAC (histone deacetylase) |FEAN DT EF AL a4 oi%S%
ThbH, EAN DT B F AL, BIs OG22 5 @<, HETO
HDAC @ mRNA FEHEZMEITLZ, TOHF., AHR K#EIZL->T HDAC2 Bk
Y HDACS 1ZBW T, BELENABITIKR T T2ZEnHLMNI /o7, Fio, TDM
® HDAC [ZBWTHIMEMZ /R LT, BEHTH S 8 Bl TiX, FGF Oz
L b, FBREENMET L TWVWD Z LiX, HSPG K T2 L% FGF ORE
RAETHLZENEZEZLIL, ZALOHIEIZ AHR NEETHDH 2 &R I
oo Tl BRTOZE Y 23T 4 v/ 722 L LT, HDAC 2 FGF X° FGFR
DIBEZHIE L TWD Z &R ST,
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L. 2 & & L TRR % OMERED
&S D2 EaWmE L TVD(2,3), BT,
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> O3Bl TCDD RHAZFEIC LV BRI
(2D S, 2 & ARE U CIRIRE SRR
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K DOEAFFv o wBwMHERBITIE, aryl
hydrocarbon receptor (AHR) & M:AbA3 B E
ThoHH (6). AEIMZIIT DM IRHAER
TR D LH SR, FiH ToMER V£
BRSO THI R AR L E T,
R, BRI AR LR E
YERAD AHR DB G2 OW TR, 43700
S TVRYY,

5O R AL K F X B K (aryl
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4% )T FIEHALR OB R+ TH
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AHR nuclear translocator (Arnt) &~7 &
X A4 ~—%J R L. xenobiotic responsive

element (XRE) IZf5H LT, EAER T
DEREHIEZ1T 5 (7))  AHR [IE2H D
RSB L, Z OERTHIE 2 LT, 3K
WA I M O B R BRI 2 5 D,
ZIE TIThi7 AHR KEEMW % H
T-AFZEN 5. AHR 134 (8) . AT (9) .
A% (10) . AEFEIE (11) . #Ex ZikIcE
WTEBEREHZRTEZE2 N TWD,
ZOHTYH AR A EE DI I E
WCH Y | EFEERE I XEMRE OB, L AF
IZE > TREARRRTH DT, Z O
OfFITIIERICEE CTH S, AHR KEN
AFERRIZ G- 2 A L L C L HEDIPR O R%
/MbL PRI O FE | IR O B BE
EL DR T 70 & INER A~ DR & 72 52 85 AL
HILTWD (12) , TDOHHE L LT, AHR
KREBFWZ LY 7o~ ¥ —FOmE R S
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HETIZ, AHR 73, ZWHCoON FHEEED
FACICHEET D2 ENRBEN TV SN
(11), FERAEICIIT D AHR OF%EEIZES
LTiE, FEHESNL T2,
WHFFE=R TlL, AHR K#E (KO) 7 v k
PVER L H A A% N2 LD EERE
281D AHR ORI 52 OWTHFGE 21T -
TW5 (14), £/, A7 v F&HWT,
AT X VIERGEETITBNTY,
AHR KRIBIC L DB i STV 5,
ZOH T BN BT DR RO T
SRR R S HICRBITENCRB T D



FLE SHERR S LT (AR 27 AR FRMESE
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RA R OHEEER O F LA EE &2 H 9
StAR (steroidogenic acute-regulatory protein)
® mRNA FHAA AHR KBk, B4E
20 H (gestational day 20, GD20)IZF\ T
KTFT 22 EnfmERINTZ LD (15,
AHR (ZIZRROMER T v A REREIT
U CHERR R ES K OVESFIERE |2 B 2 70 1% I
WD EPRBI N, ZIVE TO XS
FREOWILE RS, AHR X7 v F T
X Bk &9 IS HED A FEHERE D IR T ASEE
ETOHDHIENREINTWD, LiL,
ZOBMEIIIRIEARA e SnZ ik ah
TW5, Rk 30 LR KOV FIOCAREE
Batic kv, WT & AHR ~7 o KRIEME
JEIRMITT AHR @ LHB @ XRE B~
DFEBRRICHERZFA N2 o Tz, —
7. GDI8IZFWN TN FER D LH FEA A
fa~D 3 bIZBA 53 5 K. GATA2, Pitx1
B L Propl OFBOAERIETZ5 0
72 AHR (3R R O T EARIC/EM L LH
PEAEMIRL A~ DI B 72 e H 2 R 7]
BEMENTRE B L=, £72. &2 4%, AHR
RABAHY PND28 (233N T D HEEEL DAY
T RI¥% (sexually dimorphic nucleus of the
preoptic area, SDN-POA)DKF&E% A H 1K
TEEAHZELRBEN, BEM O AFHER
DIFE~DF G L EREH ORI Z B
L. testosterone & T DA IZ DV THAGE
THLHT, WREEOK T2 AL,
i ME 2F M0 B B R [R 1+ fibroblast growth
factor (FGF) (%, 38ZE. MifarasE, (3R
Hi, BMEIRES L OMEE e & BEOEY
FHIREEZA L TV Z ERHRESNT
W5 (16), FGF 3R TOIBLFHER S
NTEY (16). FGF L DOZHFIETH D
FGF % %K (FGFR) (Z1EF L TR %%
925 (17)., ZD8®, FGF &1 FGFR
DFH~D AHR-KO DEBEFH]-, %
DGR, FWEBIZHB T 5 FGF1, FGF2,

FGFR1 } O FGFR3 § X TCIZH W T
AHR-KO 7 v b THEIZHINT 5 Z &2
HOMNTeoTe, ZRHDZ LG, K
HEDK T ~OMRERSE L L THRED
AR ACBE 59" % FGF KU FGFR DFEHLA
W2 Z LR < R S Tz,

% 2T, AL, FGF OFERBICEE2
HSPG (heparan sulfate proteoglycan)& & D
B s DR B AT LT, £/, FGF D
PR Z B 272 HDAC (histone deacetylase)(Z
DUWThRREILT,

B. W HE
1. B SR
AHR-KO 7 v kX, XTN™ TAL
nuclease X7 ¥ — % W TIEH L7z (14),
B TROHBNE HAERDORES 5V ITH
/I X0 DNA ZHiH L. AhR &
IfHEa—RTHFI9A4A~—% AW
PCR 2k »TiT1o 7=,
1-1. "2 AHR #fx1-BU[H T o thig
HERED AHR-Het 7 v h & —BEACHL L
FHBENICHE MR IG5, 20
PR 0 HE & Lz, HAE#ORSI KT
TAEELRRL-D BTy M EEKIC
HEESET-0bH, A% 21 BIZB W THERL
St BIE AR LD, ke
BE2ATV, 8 I CEBRICHE L, KR
R L. BT 2 T o7,

3. U7 /L¥A A RT-PCR ik
kL D total RNA ZHlH L7=D b,

PrimeScript RT reagent kit with gDNA Eraser
(X T34 F4) ZHWT cDNA & 4&
L7z (18), Zivaes & L, Fast SYBR
Green Master Mix (Life Technologies £f)
ZHWTHBH /37 D mRNA FH
B g Lic, BT, #—7 v b
mRNA @  threshold cycle (Ct) fH %
B-actin mRNA @ Ct fl CHiiE L7=,



(R ER T ~ DAL E)
AWFGEIZ T DEMERRIL, TN KRS
) EEHRAI S 12 555 4 FloiEoE,
) FEERTE BT X D EBREE O KR D
t E S B O EE & ATREZR R 0 B L C
Fehit U7z, B EERKFEE 5« A30-106 &
Y A20-060, BEfn-RHE % S8R IX, TIuM
KRBT 2 TR 2E R 56
10 558 2 HOBEICHE S Z FES DK
REFTTo T (KRBEE: 26-4 TN 1-9),

C. BrFufER
FATHIIEIZ BV CUEEHTh 5 8 Il T,
AHR KRIET v FOREREZOH DL
N ETRY (Fig. 1), OVERIIGE & LT,
R OMRIZEE9 % FGF MO D%
{KToH 5 FGFR ORBINHEINT 5 Z &
IR R STz (Fig. 2)e LM LR3 6
FRERIIAEICHED LTS Z &b,
FGF O#iHEIZ EH 72 HSPG (heparan sulfate
proteoglycan) @ — fi T & 5 .  Gpc
(glypican) ¥ £ Y Sdc (syndecan) @
mRNA FEHL & 2 f#fT L7z, £ DOf5 R AHR
KABIZ X - T Gped OFBENAEITH
DL, Sded TRAMMAR G, £ O
? HSPG IZIX AHR IZ L BB TIE E AL
oo 7- (Fig. 3).

F 72, HS (heparan sulfate) DOFEHLIEH
(VL R BB 7 L 7 v TR
FEMNHEETH 5D, HS6ST (Heparan-Sulfate
6-O-Sulfotransferase) (2 & % 6-O-filfz{bix
FGF, FGFR, HSPG ¥ 7 J /MrEHE AR
DI AR TH Y (19-22), Ogt
(O-Glucuronosyl transferase) (& HS $HD
ARICHETHD (23), 2D Ogt BLW
HS6ST O mRNA L~V DT 24T - 1= 5
B AHR RIBICKDEITIZLALRD
o 7e (Fig. 4),

PAI- 1 (plasminogen activator inhibitor-1)
IRRIERICEE X X7 L LTHILR
THY ., in vitro |ZBWT, Sde / v 7 &
TAZK Y (PAL-1 DF R FEBLNT v

X2l —RFINDIZ ERTNo T
% (24), FD7=®», PAI-l ® mRNA L
IVOFRNT 2T -T2, & ORGSR, AHR K18
TR MER 277 L7z (Fig. 5),

HDAC (histone deacetylase) 1t A >
DT B F b Z T H2B5E Th b, &
A N ORT B TF LR, B T ORE %
i3 2 H i<, S TrZEIC I VLT
HDAC D3HL7Y, TCDD #AFAIT IR VM
TEEIZBWTHFEIND Z &2 W
LTCEH (25). HDAC [ AHR 2k - T
HE S TWD, = Z T TO HDAC
D mRNA FEBLEZENT LTz, OB,
AHR XK IZ L » T HDAC2 B L OV
HDACS ([Z8W T, BEENAREIZK T
HZ EDB BN T2 (Fig. 6), 72,
Z D> HDAC (23T & @A) % 7
L7,

D. &%

AWFZETIL, AHR OMERA~DHE %28
LA LUV TTRRET LT, 0 2 A ORgt
12k v, 8T AHR KRIBIC L ARG E
BEORT.BIXOFOKEICEL ALK T
H5 FGF OFEBHEIMMHA SN E Tp o7,
FGF 1% = D% &K FGFR /G675 2
& CEHZ# T 5, LA L FGF |35 f#
STz, HSPG (2 X A HHAEANEH
PMERRBICKHETHD EEZ LN T
%, HSPG I3fEZ o X EThHy, a7
K RYEIT 1 OFRIIEBOLERES
L7-HS# % & A TW5 (26). FGF 73 FGE,
FGFR, HSPG —Ji#&KRDILRET FGFR
LEEAT 5 &, FGFR O B IR kA2 TEAk
L (27-29). MRS D T o 3 5N
VU &N, v 7 VR EG SRR
Enb, D%, RAS/MAP ) —Ef#
. PI3 ¥ —+ /AKT #&K. PLCy #
Bie LD T AR N S HERE S Fr
NN i DA e I S ol /A 31 1)
nTW5s (27,28,30-32), I T, FHIC
BiFH., HSPG © —FfE Th %5 Gpc



(glypican) F X OV Sdc (syndecan) O Wie s m~ T U RERRIEIC LY, FGF
mRNA FHL &% fiflT L7, & OfE 5, AHR B L FGFR #fsz 1 XRE ~® AHR
RIBIZE > T Gped DOFEBENAFITH FEAREDMNTZIT O LENRH A 9,

. Sded THRHEHANE SN, ZD F AT A REKRIZER LI-ME
ftth, > HSPG (21X AHR (2 K 5520 31T & A HATW T2 W, BERNZ WO 2 5 B R
ER BN ho T, JLE LT D testosterone X, FEE DI E,

£z, HS BHOARICIE 7 vo v g KIS Z OHMERFIZBI 592 (34-35),
BN > TRV | HS $HITHikls SEATHIZE T, 8 WHERD AHR KRBT v T
BRI L o Ttk S v TV 5, i {l K512 & testosterone DK F23HH 5 7> &
IX~RT URREREH AR — 2 S Fl & IRolz, A2 FEEORB I, BEHO
DOFRFE T S VEME R e X% — AL BB TR DR 33~ D 5 5 & AE AR O fif B
Eio 7z HS BB S ILD, ZDRFE Z H¥E L. testosterone DA XE L OYHT
DOWRERA /% — 33 HS OEW)ZriE M %52 O mRNA FELOMNT 21T -7, £ D
ICEHETHLZ ERHRESNTND (23), #FER, ABEEE TH S CYP17 @ mRNA L
Z® Ogt 3L OVHS6ST ® mRNA L)L ~SYUVIZRUMEA D R 7= b Do Z DAl
DIFFT AT > To /R, AHR RIBIC L 55 DA RLE L OMRHNCB 59 23412 AHR

BIXZ AV ER NIRRT, X DEBEIIIFIEALNE NS T,
PG (Proteoglycan) DHfilik#nfs %R S i Testosterone @ Hij B {& |2 |% DHEA
LGS NTZX 7 VAT RIBE TH (dehydroepiandrosterone) X2

% PAPS ( 3'-phosphoadenosine- androstenedione 72 ENFHNTE D | £
5'-phosphosulfate) % i ) 72 fiit 1 M {1k - DILFEICEIE CAER SIS (36), £7-.
kK& LTHIAT D (29, T PAPS I DHEA <X° androstenedione (%, 8 ##i?> AHR
PAPSS (3'-phosphoadenosine- RIET v hTRMER Z R LT CYPLT @
5'-phosphosulfate synthetase) (2 J ¥ £ & % RHEMTHHT-O, AHR KIEICE Y Z
X5 (33), AHR KT, HS6ST O nNooOENEAD LIEoIs, Mxmic
mRNA FEH L ~JUIZEENI R 72 0o testosterone D& KA U7 "l HEME DN S
7273, PAPS OZEENZ L 5D PG ~Dhifkts ZDHND, FDI LMD, testosterone A
BR+m5icitbn Tnin ERnBE 2L A OO HOfE A R W) T & 5 DHEA X
b, D7, PAPS OEEEE TH D androstenedione O Ifi. H 2 FE D FEMT N 2 &+
PAPSS ODEBZM X THLULENHA S, ND,

RIZEA ST EF LT D2 &
T, Bl TRHE2zMHI 925 HDAC O E. f&am
mRNA ([ZOWTHF L7z, £ DOfiE, AHR ORI, EEM 8 MmO SR E
HDAC2 £ X' HDACS O BENHE wmA KT 72, ZAU7 testosterone 1K T,
IZIKF L, Z O HDAC 128\ T H i FEF R DWW & BRT 5 ATREEN & D, i
DI 2R LTz 6> THERIZE N TH EHTh D 8 M TIX, FGF OHIMMIZH
AHR 7% HDAC %I L ClEAR T DOIFEHLH LT FREENMETLTWSZ &
HizAT > TV D ATREME DS R S Tz, Z D I%. HSPG 1K TIZ & % FGF O ~4T
Z&MMB L FGF B XU FGFR O3B bHZENRBZLN, ZThbOfiC
75 AHR (2 X 28R GHIIC LD b D E AHR DNEETHDH I ENRBINT, F
D ERRETT D720 BEEMICK T DA R TOIE Y 23T 4 v I L
7> h& AHR X#ET v FORKEEZEZH LC. HDAC 7 FGF X FGFR O¥8l%
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Fig. 1 The comparison of testis weight between the wild-type and AHR-deficient rats (8 weeks old).
Each bar represents the means + S.E.M. of 6 rats. Significantly different from the control: *p<0.05.
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Fig. 2. The testicular expression of fibroblast growth factor and fibroblast growth
factor receptor mRNA in AHR deficient rats (8 weeks old). Each bar represents the
means + S.E.M. of 5-6 rats. Significantly different from the control: *p<0.05, **p<0.01.

Abbreviations used: fgf, fibroblast growth factor; fgfr, fibroblast growth factor receptor
(FH2FEMREES & Y 5IH)
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Fig. 3. The testicular expression of glypican and syndecan mRNA in AHR deficient rats (8 weeks old).

Each bar represents the means + S.E.M. of 5 rats. Significantly different from the control: *p<0.05.
Abbreviations used: Gpc, glypican; Sdc, syndecan;
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Fig. 4 The testicular expression of O-GIcNAc transferase and heparan
sulfate 6-O-sulfotransferase mRNA in AHR deficient rats (8 weeks old).
Each bar represents the means + S.E.M. of 5 rats.

Abbreviations used: Ogt, O-GlcNAc transferase; Hsb6st, heparan sulfate 6-O-
sulfotransferase.
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Fig. 5 The testicular expression of plasminogen activator
inhibitor-1 mRNA in AHR deficient rats (8 weeks old).
Each bar represents the means + S.E.M. of 5 rats.
Abbreviations used: PAI-1, plasminogen activator inhibitor-1
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Each bar represents the means £ S.E.M. of 5-6 rats. Significantly different from the control: *p<0.05.

Abbreviations used: Hdac, histone deacetylase;
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Fig. 1 Effect of Selenbp1 ablation on the renal expression of lipid metabolism-related enzymes (fasting).
Abbreviations used: WT, wild-type; KO, Selenbp1-knockout; Acsbgl, acyl-CoA synthetase bubblegum family
member 1; Ptges31, prostaglandin E synthase 3-like; Ptgis, prostaglandin 12 synthase; Dkk2, dickkopf homolog
2; Akrlc6, aldo-keto-reductase family 1 member C6; Lpcat2, lysophosphatidylcholine acyltransferase 2.
Significantly different from wild-type (WT): * p<0.05; *** p<0.001
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Fig. 2 Effect of Selenbp1 ablation on the renal expression of lipid metabolism-related enzymes
(fasting). Abbreviations used: Ltc4, Leukotriene C4; Fabp, fatty acid binding protein



Fig.3 Hematoxylin-eosin (H-E) staining and no obvious differences in Selenbp1-KO and
wild-type mouse. A, kidney of wild-type mouse; B, kidney of Selenbp1-KO mouse (x100). One
of the representative data is shown.
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Fig. 4 Effect of Selenbp1 ablation on the renal expression of nuclear receptors (fasting).

Liver X receptor (Lxr)(Nr1h2 and Nr1h3), pregnane X receptor (Pxr)(Nrli2 and Nrli3) and retinoic acid
receptor-o. (Rara) were examined. Abbreviations used: Nrlh, nuclear receptor subfamily 1 group H; Nrli,
nuclear receptor subfamily 1 group L.
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Fig. 7 Effect of Selenbp1 ablation on the renal expression of Selenoproteins mRNA by Quantitative
RT-PCR (fasting).
Abbreviations used: SelW, Selenoprotein W; Trxr, thioredoxin reductase.
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