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FEHE R Td D CYPIAL (DWW T, Ben-
DW #£ Tl Corn—DW ## & thiz L T CYPIAL #
YN EORBERIBBIEINNRO bz
23, N E SR GRE T OB MO
RN R ST, —J, MAG & /X7 ED
FEEUZES L CIE Ben-DW BE TR T 23386 &
o, LaxL, NEEH G 58 TIL MAG
2 N7 OFBUK T OIMHEMER 25 K 5
N, AEEITRO NPTz, &5
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AHR RABIZ K 0 TCDD |2 X 2 #iRIVEF 2352
Do eolz, o> T, 17 B-HSD,
CYP11Al, CYP17 I%. AHR {K1FEHY 72 258 L
TWAZ ENHLNE o=, RIEMOT
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Am J Epidemiol, 2009), F7=. 50D
B ORE R FHEOMESLE Tiien
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Mot A S i i RO BR BT IERT AT ETER AR
R fk EERREEREEIIERT S RERR HPER
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12 ANZIIMAE 2 Wk e B4l (R R F ik D
SEBAH) AN 0 | 2024 AERBIEDORE
BEHIT 2,380 44 Th D,

A EIEIREMFZEEE ClE, EREBRE
DIRHE LB 5 N RBES DBELE
ICETHZEEEME LT, HELETH
JE— WL AT > T\ 5, AR HBFZE TIL.
e ] R OR R BR B SRR CRRSE L 7 i 4
A F XV CHESHTEE VT, lE— AR
ZZBEDSH, 2001 FEIIEMEOZ 2
Fh O EE . 2002~2006 FE D 5 FERIX
REOZZFE BT DALHE. 2007 FFFE)
DITARFRIES & MEFRERE O 9 byla K&
W% 3 FLLNICRIERE O EWGEE BH D
MR 2 A A% VHRRE 2 RIE LTz,
HERE BT REREICR T DIEEfE S LT
Anbi, BEOIMET # A 4% HHE
FE DR, MR PR B O R HERR AR P
TSEH FE OFRAT IS ST B,
AT, 2023 AFEREMWE —FHRZ O
ZRHED ) HLIMERTZ A A% SRR
BIE LT 364 LI HOWTHEREH 21T o7,
F7-. ENTIEH Z A 4% %4 - PCB
BE 24T > T D A BB 358 o ifn ik 5k
Bhafidft U, S0 8RR R4 i+ 5
FEEEBE AT, 61, ZNETICE
i U7z in vitro fRAEIEER I W T,
2,3 ,4,4 , 5—pentachlorobiphenyl (PCB118)
Lt FF 7 u—A(CYP)2A6 % i S,
AR % KER{E PCB % Z0MT L7=fE 5. RIFA
EORBMEM DR SN TS, I T,
RIS D FBMEZ T 5 & & HITHER
BAEOLBEIZE D PC T UL LIKR{biR
PCB BNMEARD IR D [A) |23 AT,

14

B. WFEHE

1. 1&g PCB iR BE 54T O kg B BE

FEIN O HTHEES (4 25F7) (1 2 FREE O IR
kL (Sample 1 KON 2) ZHELfF L, PCB %k
BOEESHZKFE LTz, oI EEEC
HEHEIT > TOHREBRIEINE - THEIES LT,
BB OREMIIEMEEH-D O
PCB BAERBIIREE & LT,

1% B8 D e i L 2 A ) PR OR A BR B AT SR P
OWPEMBZ I Z T2 5 $&ED DT — & 45T
U b LTc, ARRMT Tl PCB SEMER
DOEMEESHT-V OREEZ W, ©—7 5
BEARTFT & LTl SN BN H - 728
Bl —fEICRSEHR N E L, YT 5 5R
PIRDBEZ AR LTz, T8 FRARN DR
PEIRIREE I e & L, MET PCB K Dk
1 (Total PCB) K ONREIFRIK Z & O 24
A U7, ST BE o Bz 2 iE OV R LY
7 Aa7 ZzHuwiz,

2. MIEH LA Ax FHOHE

MR XA A% AFAOREIX, 2001 4
FEIZPARE LT M HriEIZHE L TiT o 7,
THAE—FF 2 TER S5 5 (AT,
SLBRAEER . A ATIEE) (\ZHRTIG T B 721z, 4
FZS U THIHNE KSR o T B IS B & 0
ZRNLHIEICE->TWD, TEEEDOE
FEIE 2 MR35 72D, Mikak} 22 iz o &
77 7R 1, NS BERRE S L
TE MLE 12N 7d 24 1% T1 Ny
T & UCHIMLER A SE0E U, RBRERIED
BN SEhE STV D 0 ER LTz,

2023 FEOWE —-FRBZZZE DO b,
FE e O 2 3 LA IR 2 A A%
VHRIERE N EEOGEE B 184 A R OKRR
TEF 180 447> A% B AV MK % X 52l E



ZFEhE Lm, MigiE~ 3 > A0 E2eERm
Bl S, MEE T 4ACLUL T TrBit
1FE N7z,

B A A A RMERIEED 2,3,7, 8-
TCDD 4% & (TEQ) ~DHR 21X, 2005 4
(2 WHO 233K & U 7= s Al £ 4 (WHO-2006)

ERWL, &2 HOR gy GREEIER
OIE) 1 2023 DM ZREDO H D & W
77

3. & I CYP2A6 A #a % B3 2 Hv 7= PCB118
D in vitro RS O UMM

b |k CYP2A6 #H#A 2 %% (Human CYP2A6 +
P450 Reductase + Cytochrome bb, CORNING)
K OVPCB118 (AccuStandard Inc.) & T,
in vitro R CIUHRABRZ 3 HCTHEiE L., 4
f% L 72 7K (b PCB % HRGC/HRMS T34 L 7=,
In vitro R CIIREIR DO RIFIT L -
THRANEHEN R D Z ERHEIN TN D,
Z 2T, LARTOFRBR TR L7z Tris—HC1 /S
v 77— (pH7.5) &V Uy 77— (pH
7.4) & L. NADPH Regenerating System
A B ( CORNING ) %
RapidStartTM NADPH regenerating system
(Sekisui XenoTech) & U TAERSNAUR
D2 2 THFHM L7, 723, NADPH
regenerating system Z Iz 72\ e e R
BRI T 2 7=,

£72. KER{L PCB HIE D RITALELHRIED U
RICXDEIEOSEZ B L LT, KK
STBLICBIT D EERFH Ofelr, %R IRHED
b —& 1 —xT KL —Z— R ~D
—HRE R L F Y REE, EES Y L
Vo VN = el N A A AP b S BBy fand/
OB 2R AT, T3 D ORGSR &
OUKER{L PCB OJE L, BhE KPR R
B geE o & — LRI - LRI

Solution and
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b5 9% -
7=,

i

BREEATFEHLR ) ML

(fi B~ DB )

MK 2 A F % HORIEIR, AAD
FENMEONT-HEOREXMNR L LT, B
R DFEFITER L I S -
fEROBZHEN, FANEZFHFETEDH LR
TEHITAFIE LRV, F 72, ABFZRIE TE R IR
PREEER BT Z0 T P S R A R B
M Ko E, BEEZTARINZLD
Thsb FFrAE5 RE 3-7T L D-8 5, 2021
F10 A 1 B,

C. HIERER - B8

1. 2 A 3% BT OEEMEfEdR
1— 1. PREREEINTOMENL

HIEZ W ORE2 1238\ T PCB /X7 —
HIEIHE T S5 3 B4k (PCB118, 153 &
N 156) 12DV T, GC-MS/MS 12 L iS4y
HrEIZOWTRRET L7, BIESRMEZR 112,
BRSO a~ N7 T A &K 1IRT,
1— 2. PR

FHE N> F (24 1F) OF7 T 7 iRk
ROBHRNZ, BEHEANKE LT Tk $
DEAFTH T VHERE~Y=a27 /1] 1T
L HYToTe, 2HELZE L TEERKEIS
FELWEEBEHEZ DL RBET I 7D
HBLUTERD e -7z,

MEEE &N AT 08T L7z e b ifniEatehe
DWTH A A5 FRMR D E il % 5
Ny FHTHEELIZEZ A, OV IFH 10%T
BRI TH o T,

1 — 3. SRS

5 #&R8 (A~E) D1k $ PCB = FE D 3 Hrikh
X (EmMEEHY) X212 RLT, PCB
ISR bR R b5 1~3) ZHIEXTS &



LTV R, F72 2o ORIRIRRE
TE B T FRAEART Tty L7 b b o 72
D3, 4~10 HBEWITETOHHTHEES 352
I 2 L7z,
Fil At U 7= skl o> Total PCBs JREED 5
FEEESZ A 1L, Sample 1 A% 300 pg/g-wet
(FPH : 280~310 pg/g—wet). Sample 2 23
600 pg/g-wet (HiPH : 580~630 pg/g-wet)
ThHY ., HBERO vV iZENEI 4.6 KO
3.3 W Toh o7, Sample 1 &XTr2 D Total
PCBs JRFEED XE B 2 X 2 (2~ LT, Bifd
L2 B E B2 72 = £2 2882 T-HEEIIX
< BAREER TH -T2,
FHE2REIR (TeCBs—0cCBs) D CV
1%, Sample 1, 2 & ${Z TeCBs &2 X 0cCBs T
REL 72 DBMB3FD BTz, Total PCBs
BEIZHD2EIEGNE -T2 HxCBs KT
HpCBs TIX X B O ET/hEhoTo (£ 2),

2. 2023 FFEIE — A Razs
A FX ERE

2023 FFED MR & A A= o 2 FE M E *t
G131 364 4 (AR RERE 184 A KDY
KRERTEL 180 4) ThH o172, 2022 FEFE D 436
LD L 280D L7 oTon WwE
22 R OPEEL & i LU Tk S 7o o
TWie, ZoERE LTIL mm&#%#
F o T IRIMGHE ORISR (119 4) 2
EHELTRZLTRY, HMEMEREML
EFEEZLND,

7 31T 2023 O MIE — 2 O E
ME$%&U$ME%®mw¢&4ﬁ#/

FEWREE D HTRE R, 72 B TNT 2004 S
ﬁﬂ%ﬁf%hbtghﬁ&@mﬁ$ﬁ4
IR RRE AR LT,

SHEHRE (1844) d 2,3, 4,7, 8PeCDF &
FEVTEYE T 37 pg/g-fat L7320, 2,3,7, 8

22 OIME R

nAL4
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TeCDD #EMESM£% 4% (WHO-2006) % FVN T
PR (TEQ) (AR L= A A v 3
R (Total TEQ) X34 27 pg TEQ/g—fat
ThHolz, RBEH 180 £ D 2,3,4,7, 8-
PeCDF DS I1X 5.4 pg/g—fat, Total
TEQ D 141X 9. 3 pg TEQ/g—fat T -
77o RIIEHZED 2,3,4, 7, 8PeCDF LS
ZRPHBBED — LR (2005 4F) D & Heig 3 %
&L REMEWNRETH -T2,

X 3 IZRBEHD 2,3, 4,7, 8PeCDF J S
DOMEBRINE DA Z s LTz, RiEH D
%2 <IFT—MAN L RI%D 20 pg TEQ/g-fat A&
oA L, EZBIEEEC TEVRE ) O
X4y & &b 50 pg/g—rfat UL EDOZZ2EIL
IRIno T, RIBEH 180 4 DOERIMLFAEEN
KT HMPIRE DA% F D & BEFFE
ﬁ_ﬁbfhﬁ%ﬁ%_%kfé@ﬁ%%

. RN ERIBRIC B R e R O
ﬁ IZff 0 ENBEE CTh o Tz, FHRZICH
A LUTZHER (12~54 F) 122 £ OHFIZALE
EDWMARTAE DRI RENGTENTNDN,
122 24 DM P ERE L 11 pg/g—fat R & 72
> TUW~,

3. bt b CYP2A6 (T X % PCB118 DALt

btk CYP2A6 fH#L % B#3% & PCB118 % {# H
L7z in vitro {REEER Z1TWVER L72/K
fefl PCB ZMERIZ-DUWNT, BARTOHIE RS R
ERMER LT PIER R AR 4 12375 LT
~9 . PCBL18 L 5 HEFRIL D PCB TH D3,
M aRBR SR & BITHEN — DR L7z 4 3R
FALIROKER(L PCB MR D HAERR S 1,
Kig{k PCB OE— 7B GHRI L THDL Z &
MHER ST,

F7-. LIRNCEmM L7z "C 7~r L7 3~
6 HiZEbW D KER(L PCB B MR oD L4 AN
X, 38, 37, 34, 34N THo7=08, EBrik



YEDOS FIZ L 0 SER RN R 99, 69, 75,
TH%IZ e LTz,

D. #&#

DB 7T L) OIIEIS 2,3,4,7, 8-
PeCDF Z&ie X A A XV U HETET D0
BrEaafT & IR 2 HERE L, ke L CHIE & 1T
S>TET, WET—Z DEFEMEEMIRT D
ToOIZ7 7 > 7 3RBR, N B2 S92
L. EANOSHHER & Him o i sel 2 4
Mo DR EER AT o7,

2023 FEE D MR H 4 A A5 AR FE R
EXTGIT, FREHRE 184 4 L RFEA 180
L ThoT-, BERED 2,3,4,7,8PeCDF
SRR L 37 pg/g—fat, Total TEQ JEJEE D
SYIX 27 pg TEQ/g—fat TH-oT-, RiRE
F D 2,3,4,7,8PeCDF -1 i fF 1% 5.4
pg/g—fat, Total TEQ D HJEE|L 9.3 pg
TEQ/g—fat Toh > 7z, Kb EH D MK 4 A
A XV UHFHRE T A ERENMEL,
23478P%W&VTEE W HED (15
WRE | IZX Sy SR b= E X0 ho T,
2001 ﬂzr“ﬁ>z>22 AERETHERE LT 2 Mg
KA FEYE I E O B EHIE 6830
R & 7p otz 2023 AFREEDRER RILT TIZ
HIEZWr T — # _R— 2 ~BIIEE S TR
0 ERARIERR & O B EMEARYT 22 SN A RIS
H&Ehns,

ZIETOMEIZIBWT, PCBLIS L& K
CYP2A6 #H#a 2 B¢ % in vitro R TGS
TR SR IFE O KER{L PCB DA
Ob\fﬁfﬁ‘i%ﬁﬁ?ﬂ L7z, In vitrofXi#tx
A UT B R ER & O NADPH regenerating
systenl03%<##%E%£EiL/7f9éﬁﬁl/f_ﬁ)\ EESS
(R AL S 4 R O KER{E PCB
FMARNERT D Z R SN, £,
ERk U 72K ER{E PCB Z 073 % 7= 9 D HEIAL
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HMTEAZURETHZEICED, "CTvL
7o 3~6 HiZ bW DKEE(L PCB FMEIR D[R]
LSRN 34~38%7> 6 69~99%(2 ki L=, 4
% U727k ik PCB SR RIIRFIED £ £ T
HDHN, AWML L CKE LT in vitro
ﬁ%ﬁ%&@”ﬁ%@@l&i = NN
\ZEF D CYP 43 F-Fi & PCB ORI G % 1

-T2 HE LTHAERHEEZOND,
E. HFEEK
1.%1%% L

1) ifﬂﬁ')ﬁﬂ%\ R RR -, SRINEREE. ORE
=N m7k1a% AN 5 A EE A [ W E R 2
x$ BT % ik PCB JEEICHOWT.

ﬂ@ﬁﬂ%&%ﬁé%x\mm$5ﬂ
14 H, &R,

2) BT, TR, YREL S TRA IR
FHLE, &5, i H PCBIREE /AT D 7 1
AF v 7 (2023 FFF). 5 3 FIERE(T
WEERIKRE (5 32 BRI RHRE) .
2024 4E 7 A 2-5 H., JLBT.

) ENELE, JEtoe, &AM, Hhas,
FERE] KJNBEA . B R AE, SHEAAN, i
2. In silico I a2l — a3 kNN in
vitro f\HEERIZ L 5B b CYPs Z41 LT=
PCBs DOHREREAM. 2 3 FIERE LT H'E
AlRIRE (BF 32 FIERE LT FEme) . 2024
7 H2-56 B, IKETH.

4) Tsuguhide Hori,
Yoriko
Takashi

Tsuji,

Kazuhiro Tobiishi,
Shintani, Takashi Furutani,

Todaka, Yuki Gaku
Concentrations of 2,3,4,7, 8-

Hirose,

pentachlorodibenzofuran in the blood
of Yusho patients fifty-five years
after the incident. 44th International

Symposium on Halogenated Persistent



Organic Pollutants (DIOXIN 2024), 29

September - 4 October, 2024, Singapore.

5) MLy, & WIHIEMRTS X2 TR %
1% PCB i EEDBLIR. 5 83 0] H AN

AR, 2024 4210 A 29-31 H., AL
BT

F. AR EEHED HFE - B&RN

1. FrFHUS 7L

2. FERFERBHE L

3. FDfh 7L
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1) Todaka T, Hirakawa H, Hori T,
Tobiishi K, Iida T, Furue M.
Concentrations of  polychlorinated
dibenzo—p-dioxins, polychlorinated

dibenzofurans, and non—ortho and mono—
ortho polychlorinated biphenyls in
blood of Yusho patients.

66, 1983-1989, 2007.

Chemosphere.



#F 1 GC-MS/MS I E S

GC conditions

GC

Column

Injection mode and volume
Injection port temp.

Carrier gas

Oven temp.

SHIMADZU Nexis GC-2030

HT-8 PCB (TRAJAN, 60 m X 0.25 mm i.d.)
Splitless (Purge time is 1 min), 1 uL

280 C

Helium gas with a purity of greater than
99.999%, 1.0 mL/min constant flow

Initial temperature at 100 “C hold for 1 min —
heat up to 180 C at 20 C/min — heat up to
260 C at 2 C/min — heat up to 300 C at
5 C/min — heatupto 320 C at 10 C/min —
hold at 320°C for 5 min

MS conditions

MS

Tonization voltage
Tonization current
Temperature of ion source
Target masses and collision

energies

SHIMADZU GCMS-TQ8050
70 eV
150 pA
300 C
PCB118
m/z=325.90 > 255.90, 30 V
m/z=323.90 > 253.90, 30 V
13C12- PCB118
m/z=337.90 > 267.90, 25 V
m/z=335.90 > 265.90, 30 V
PCB153 and PCB156
m/z= 359.85 > 289.85, 35 V
m/z= 357.85> 287.85, 25 V
13C12-PCB153 and 3C12-PCB156
m/z=371.90 > 301.90, 25V
m/z=369.90 > 299.90, 35V

19



g

|10

m/z= 325.90 > 255.90

1 m/z=323.90 > 253.90

PCB118

W

T T T T
WD O¥F UN B

nn 1] “M“lﬁﬂmﬂﬁﬂﬂﬂ]ﬁmﬂ“m

o
8| m/z=359.85> 289.85
o]

m/z= 357.85 > 287.85 PCB153
45
4 /
s
"
=
l
15
17
5l

25 on 5 W0 55 W0 W% WD 95 MR W% AN 85 oN K WD %A N8 A3 4§ 93 T8 % a0 a5 a0 3
J0m)
™ m/z=359.85 > 289.85
-
| m/z=357.85> 287.85 PCB156 \
=
175
1507
15
1M
s
-
=l
an a5 % W% WD 05 WO OB MG A AR 06 0 s W uE N WA AN 45 AR M5 K 65 &0 6K

1 PCB#E#/S (50 ng/mL) ® GC-MS/MS HIEEZ v~ K7 T A
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Total PCB J2 % (pg/g-wet)

F 2  ILEMEEE o PCB JIERE R (B : pg/g-wet)
(1) Sample 1
N
A B 2 4:}2%@5 D 5 Mean CV (%)

Total MoCBs 0.063 0 — 0 0.021 —
Total DiCBs 1.6 0 — 2.1 1.2 —
Total TriCBs 3.8 0 0.90 8.4 2.1 1.7 83
Total TeCBs 5.6 4.6 6.1 6.2 8.4 6.2 23
Total PeCBs 15 15 16 15 18 16 8.1
Total HXCBs 130 130 120 110 120 120 4.7
Total HpCBs 100 120 110 120 120 120 8.1
Total OcCBs 21 33 30 26 31 28 18
Total NoCBs 2.6 2.5 2.3 2.3 2.6 2.5 6.2
DeCB 1.1 1.1 1.1 1.1 1.1 1.1 2.4
Total PCBs 280 310 290 290 310 300 4.6

(2) Sample 2

N
A B 2 4:}2%@5 D 5 Mean CV (%)

Total MoCBs 0.12 0 — 0 — 0.041 —
Total DiCBs 2.2 0 — 2.2 — 1.5 —
Total TriCBs 5.9 1.1 1.5 5.5 3.8 3.6 62
Total TeCBs 11 8.7 11 12 14 11 16
Total PeCBs 31 34 32 33 35 33 4.6
Total HXCBs 240 250 240 220 240 240 3.5
Total HpCBs 240 260 230 240 260 250 4.3
Total OcCBs 53 73 66 56 63 62 13
Total NoCBs 5.2 5.1 4.7 4.5 4.7 4.8 6.2
DeCB 2.1 2.0 1.8 2.0 1.9 2.0 5.2
Total PCBs 590 630 590 580 620 600 33

a) o TomlPCBs — Meanvalue b) o TomlPCBEs — Meanvalue

_________ Z = : Z' [ Z : Z = _2

340 680

320 " . G40

300 1 * .

. . 600 + .

2804 e .

260 - 200 1

240 520

A B C D E A B C D E
S HTRERE TR RS

2 FEEARIIM KT Total PCB R
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2023 FEFEIMIE 2 A A% v VR EREEER (BAL : pg/g—fat)

G)ic3r ¥ AEE (1844) KEBEH (1804) —BER0278)"
Ty i — B Py iy —E_ Fiy —— B _
&=/ =R &/ =X &=/ =R
2,3,7,8-TeCDD 0.78 0.50 0.50 2.7 0.60 0.50 0.50 2.4 1.9 0.50 43
1,2,3,7,8-PeCDD 36 34 0.50 12 1.8 1.2 0.50 12 9.0 3.2 20
1,2,3,4,7,8-HxCDD 18 1.0 1.0 35 1.2 1.0 1.0 5.7 36 0.50 13
1,2,3,6,7,8-HxCDD 15 11 1.0 110 6.9 5.2 1.0 35 28 7.3 70
1,2,3,7,8,9-HxCDD 1.7 1.0 1.0 7.8 1.3 1.0 1.0 8.0 45 0.50 16
1,2,3,4,6,7,8—HpCDD 11 95 1.0 45 12.2 9.8 1.0 87 78 18 470
0CDD 150 120 6.6 500 150 110 29 1100 1200 180 7600
2,3,7,8-TeCDF 0.9 0.50 0.50 4.9 0.61 0.50 0.50 2.6 1.0 0.50 45
1,2,3,7,8-PeCDF 0.59 0.50 0.50 3.6 0.58 0.50 0.50 7.9 0.67 0.50 4.6
2,3,4,7,8-PeCDF 37 15 1.0 450 5.4 35 1.0 38 17 6.0 63
1,2,3,4,7,8-HxCDF 6.8 27 1.0 200 1.5 1.0 1.0 9.8 5.0 1.0 20
1,2,3,6,7,8-HxCDF 3.7 25 1.0 40 1.7 1.0 1.0 10 5.7 1.0 16
2,3,4,6,7,8—HxCDF 1.1 1.0 1.0 6.1 1.1 1.0 1.0 6.9 1.2 1.0 5.2
1,2,3,7,8,9-HxCDF 1.0 1.0 1.0 38 1.1 1.0 1.0 8.2 ND - -
1,2,3,4,6,7,8—HpCDF 1.3 1.0 1.0 27 1.2 1.0 1.0 6.4 2.2 1.0 14
1,2,3,4,7,8,9-HpCDF ND - - - ND - - - ND - -
OCDF ND - - - ND - - - 2.1 2.0 18
3,4,4' 5-TeCB(PCB81) 5.1 5.0 5.0 22 ND - - - 5.6 ND 24
3,3',4,4'-TeCB(PCB77) 7.1 5.0 5.0 41 75 5.0 5.0 37 8.4 ND 31
3,3',4,4' 5-PeCB(PCB126) 55 43 5.0 460 27 15 5.0 180 110 17 520
3,3',4,4',5,5'-HxCB(PCB169) 86 67 5.0 440 29 15 5.0 410 64 16 190
Total PCDDs 180 150 12 610 169 130 39 1200 1300 210 8200
Total PCDFs 56 28 10 570 16 13 10 67 37 15 86
Total PCDDs and PCDFs 230 186 26 910 185 150 49 1200 1300 220 8300
Total Non—ortho PCBs 150 118 20 780 69 41 20 610 190 59 740
Total Dioxins 390 340 100 1300 250 190 71 1400 1500 280 9000
Total PCDDs(TEQ) 6.4 6.0 1.3 23 35 2.6 13 17 16 5.1 35
Total PCDFs(TEQ) 13 5.3 0.64 150 2.3 1.6 0.64 13 6.6 23 14
Total PCDDs and PCDFs(TEQ) 19 12 2.0 150 5.7 4.1 2.0 30 22 7.4 50
Total Non—ortho PCBs(TEQ) 8.1 6.2 0.65 54 3.6 2.0 0.65 29 13 2.6 58
Total TEQ 27 20 26 167 9.3 6.1 26 58 37 12 110
(ND: EE B T IR{ER )
40.0
N:::| fesang = (]
b e BEE(N) 50 .
. 3 [ °
Lk X ﬁ 30.0
35 40 2 L A
Q 90
30 35 1 C(-J‘s °
S
25 30 1 S 200 . o6
20 25 1 > . o
o 15.0 L
15 20 9 ~ K
<t e ®
10 15 11 o 100 < P N
5 10 33 ~ o P
5.0 < '""" ~ §f s
0 5 122 o ojaeesiatas tes
= 0.0
ABE 180 0 20 40 60 80 100
FRINBSE

X3 FIWEHE (180 4) DiMiEd 2,3, 4,7, 8-PeCDF )& (HAT : pg/g-fat) DHAf.
e REERERR B DO BRI R A BRSNS 61 B IR EE A A K.
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A: Previous data B: Reproduction test

OH-TeCB OH-TeCB

Sample 1 w0 Sample 1 @@ Unk
wo| CYP2AG+PCB118 | Unknown OH-TeCB 0| CYP2AG+PCB118 | © Unknown OH-TeCB
(NADPH +) 1ol (NADPH +)
% 2000 -{ g
g E 1500
1000 1000
500 4
0 04
13 1‘4 1‘5 1‘6 1‘7 1‘3 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 25‘ 13 1‘4 1‘5 1‘6 1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 2‘3 Q‘A 25‘
Retention Time (min) Retention Time (min)
OH-TeCB OH-TeCB
6000 -
o] Sample 2 wol S@Mple 2
CYP2A6+PCB118 CYP2A6+PCB118
“®7 (NADPH +) (NADPH +)
% > 2000
§ 3000 é
- 2000 N
1000 -
o
13 l‘A 1‘5 1‘6 1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 2; 13 1‘A 1‘5 1‘6 1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 25;
Retention Time (min) Retention Time (min)
OH-TeCB OH-TeCB
5000
“*3 Sample 3 Sample 3
CYP2A6+PCB118 w0 CYP2A6+PCB118
3000
> (NADPH +) vl (NADPH +)
E 2000 §
£ £ 2000
1000+
1000 -
0 o
13 1‘4 1‘5 1‘6 1‘7 1‘3 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 25‘ 13 1‘4 1‘5 1‘6 1‘7 l‘E 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 251
Retention Time (min) Retention Time (min)
OH-TeCB -Te
Control - Cfew Control
3000 ]
CYP2A6+PCB118
CYP2A6+PCB118 (NADPH -)
2000 (NADPH -) 12007
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Ri2 2 HH it WA
NEHRZ ERZRTTN +.
it 5 Pir L BRSO, — B4
B J& B EE "
i 5 2 +.
AR F i +. M
it 5 Fir L +.
g B F i H
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L WFRDOEALICATANRO b, frif L Ui,
%2 LEEP. TR A, AOBURG IR & 2 RS R 2 RS A
FIERIR & TR A BRI & LT,

#£2 2023 ERDELE NG

ZR2HE XK o Bk pagis
OV i PR % n % n % n %
g 594 100.0 270 100.0 324 100.0
0 - 29 % 31 5.2 15 5.6 16 4.9
30 - 39 % 21 3.5 4 1.5 17 5.2
40 - 49 % 50 8.4 17 6.3 33 10.2
50 - 59 % 93 15.7 40 14.8 53 16.4
60 - 69 &% 169 28.5 81 30.0 88 27.2
70 - 79 % 141 23.7 68 25.2 73 22.5
80 & LL E 89 15.0 45 16.7 44 13.6
P IE 413 100.0 202 100.0 211 100.0
0 - 29 7% 0 0.0 0 0.0 0 0.0
30 - 39 % 0 0.0 0 0.0 0 0.0
40 - 49 % 3 0.7 2 1.0 1 0.5
50 - 59 % 63 15.3 20 14.4 34 16.1
60 — 69 % 151 36.6 76 37.6 75 35.5
70 - 79 #% 120 29.1 57 28.2 63 29.9
80 Ll I 76 18.4 38 18.8 38 18.0
RBE 181 100.0 68 100.0 113 100.0
0 - 29 7% 31 17.1 15 22.1 16 14.2
30 - 39 % 21 11.6 4 5.9 17 15.0
40 - 49 % 47  26.0 15 22.1 32 28.3
50 - 59 7% 30 16.6 11 16.2 19 16.8
60 - 69 % 18 9.9 5 7.4 13 11.5
70 - 79 W% 21 11.6 11 16.2 10 8.8
80 &Lk 13 7.2 7 10.3 6 5.3
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£3 20234 NFHRZ OAFTRFE

ERNL Bk ik
FOIE

ERCRIZIN

g SN 71.2% (292/410) 67.8% (135/199) 74.4% (157/211)

FIEEEQIER ) 48.0% (197/410) 37.2% (74/199) 58.3% (123/211)

gz ik 49.8% (204/410) 47.2% (94/199) 52.1% (110/211)

W& I 47.6% (195/410) 51.3% (102/199) 44.1% (93/211)

WET 32.7% (134/410) 30.2% (60/199)  35.1% (74/211)

T 38.3% (157/410) 45.7% (91/199) 31.3% (66/211)

(EE 42.7% (175/410) 34.2% (68/199) 50.7% (107/211)

LUK 62.9% (258/410) 61.3% (122/199) 64.5% (136/211)

RER 69.6% (284/408) 67.0% (132/197) 72.0% (152/211)

AR E L.7% (2/121) L7% (2/121)
5 T B

= 4.7% (19/406)  6.1% (12/197)  3.3% (7/209)

M 1.7% (7/406) 0.5% (1/197) 2.9% (6/209)

JH 0.2% (1/403) 0.5% (1/197) 0.0% (0/206)

JJEL ek 0.2% (1/403) 0.5% (1/197) 0.0% (0/206)

A 7.9% (32/404) 5.6% (11/196) 10.1% (21/208)

UL XHiER 0.2% (1/404) 0.0% (0/197) 0.5% (1/207)

Eﬂi v‘/v}yiﬁf 13.4% (54/403) 15.2% (30/197) 11.7% (24/206)

TR R 27.8% (112/403) 30.5% (60/197)  25.2% (52/206)

ﬂ@ﬁsvﬁ 23.8% (91/382) 24.3% (46/189)  23.3% (45/193)

LR 26.7% (107/401)  30.5% (60/197)  23.0% (47/204)
ENZRIRTN

ESCE L ISR 71.5% (128/179) 66.7% (44/66)  74.3% (84/113)

SH - A 67.0% (120/179) 53.0% (35/66)  75.2% (85/113)

Nz ik 36.9% (66/179) 45.5% (30/66)  31.9% (36/113)

W& IR 32.4% (58/179)  39.4% (26/66)  28.3% (32/113)

eIk 31.8% (57/179) 19.7% (13/66)  38.9% (44/113)

T 39.7% (71/179)  43.9% (29/66)  37.2% (42/113)

Rk 48.6% (87/179) 28.8% (19/66)  60.2% (68/113)

L O 49.7% (89/179) 54.5% (36/66)  46.9% (53/113)

VLR 50.8% (91/179) 42.4% (28/66)  55.8% (63/113)

AR EE 45.7% (42/92) 45.7% (42/92)
3 T B

D 1.7% (3/178) 1.5% (1/66) 1.8% (2/112)

N 0.6% (1/178) 1.5% (1/66) 0.0% (0/112)

JF 0.6% (1/176) 0.0% (0/66) 0.9% (1/110)

JIEL ek 0.0% (0/175) 0.0% (0/66) 0.0% (0/109)

AL 4.5% (8/178) 4.5% (3/66) 4.5% (5/112)

Yo EhfE K 0.0% (0/178) 0.0% (0/66) 0.0% (0/112)

WU T ARET  15.7% (28/178)  15.2% (10/66)  16.1% (18/112)

JER R 13.5% (24/178) 18.2% (12/66)  10.7% (12/112)

gL %3 12.4% (21/169) 14.3% (9/63)  11.3% (12/106)

LR 16.9% (30/178)  22.7% (15/66)  13.4% (15/112)
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F4 20234 7 ERHRZ O A I LR

ESULN Bk ik
B
AT DfLRRE ) 7.4% (30/406)  7.0% (14/199)  7.7% (16/207)
BIEOHDOHIFIMER 7.2% (29/405)  6.1% (12/198)  8.2% (17/207)
il T FiL
B 14.8% (60/406) 19.1% (38/199) 10.6% (22/207)
SIERRRZ 10.3% (42/406) 12.6% (25/199)  8.2% (17/207)
WEEAl 13.8% (56/406) 12.6% (25/199) 15.0% (31/207)
EERV W 6.7% (27/404)  7.1% (14/197)  6.3% (13/207)
iR
Bt DAV IERE A 8.4% (15/179) 10.3% (7/68) 7.2% (8/111)
BRI FHRME 6.7% (12/180)  7.4% (5/68) 6.3% (7/112)
fth i T FAL
B 10.0% (18/180) 11.8% (8/68) 8.9% (10/112)
SIERER S 19.4% (35/180) 23.5% (16/68)  17.0% (19/112)
FEAL 10.0% (18/180) 16.2% (11/68) 6.3% (7/112)
eV 2.8% (5/180) 4.4% (3/68) 1.8% (2/112)
=5 2023 FEIRBHRZ OA P AL
2R Bk Mk
Tk
(RS 8.7% (35/403) 9.1% (18/198) 8.3% (17/205)
fHt 5= AT
AR B v e 0.5% (2/403)  1.0% (2/198)  0.0% (0/205)
A B et e e R U 1.0% (4/403)  0.5% (1/198)  1.5% (3/205)
ey 1.7% (7/403)  2.5% (5/198)  1.0% (2/205)
IR I TF — ARy W £ 0.3% (1/375)  0.0% (0/187)  0.5% (1/188)
Tk
(R 11.7% (21/180) 11.8% (8/68) 11.6% (13/112)
= AT A
IS B v ek 0.0% (0/180) 0.0% (0/68)  0.0% (0/112)
AR Bt I SR b s 0.0% (0/180)  0.0% (0/68)  0.0% (0/112)
e i 0.0% (0/180) 0.0% (0/68)  0.0% (0/112)
WA IR T — 2R = 0.6% (1/163)  0.0% (0/61)  1.0% (1/102)
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6 20236 B IFHRZ O AT LR

IR B Qs

ik 25.9% (92/355)  25.6% (45/176)  26.3% (47/179)

1 JE1 97 44.3% (158/357) 48.6% (86/177)  40.0% (72/180)
B FEILAETT A

1 Y 36.7% (135/368) 33.5% (61/182) 39.8% (74/186)

SBEUHRG HEE 12.8% (47/368) 14.3% (26/182) 11.3% (21/186)

mE i 4.1% (15/368)  3.3% (6/182) 4.8% (9/186)

=y i 16.6% (61/368) 17.6% (32/182) 15.6% (29/186)

EEG 37.7% (66/175) 36.5% (23/63)  38.4% (43/112)

ok JE] I 32.6% (56/172) 45.2% (28/62)  25.5% (28/110)
BFEILAE T

1 Al 36.7% (65/177) 36.9% (24/65)  36.6% (41/112)

SRR 7.3% (13/177)  9.2% (6/65) 6.3% (7/112)

B 0 3.4% (6/177) 3.1% (2/65) 3.6% (4/112)

=y i 17.5% (31/177) 16.9% (11/65)  17.9% (20/112)

KT W22 BB (20194E £ 520234 %)

S PR R i W

eff RE RBE e RE RBE e RE RBE e RE RBE e RE RBE
2019 613 493 120 611 493 118 590 472 118 582 466 116 340 261 79
2020 102 36 66 92 36 56 46 36 10 44 35 9 35 26 9
2021 111 19 92 65 19 46 20 19 1 20 19 1 8 8 0

2022 570 337 233 568 337 231 70 50 20 26 16 10 7 7 0
2023 594 413 181 591 412 179 586 406 180 583 403 180 545 368 177
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B, MEELEE (FEFRE) 16, KEE>D
FT16, ZERE1HITH-T-, £LT,
FL SS-A/Ro HUiAEN FEHE(H 10.0 U/ml LA Eo
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1L 56 Bl TH -7, ZDWERIZLM: 38 4],
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HBLRICEE BT o T2,
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0.410.26 ppb. PCB @i EE#E D1 i A
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k2> U 7 HURE fLH PCB &R ERE D
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PCB KIEEREOMICEN L LN - T
DA e a7l o hiRkE  ERERED
41 9 8 51 (19.5%) EAKIREERED 40 Hi
1B (2.5%) IZEE_ESHEE ISR O 72 10,
Z LT, 1997 4 EEwE ] W HAE — A Rz i
BWTHEHERET S L CRE 7 a7
VB LOA PR ENE L OEREICE
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#£1 WELREEBIOBEICBITSHI o R THIA, T SS-A/Ro HifkE LY
$1 SS-B/La Hiff

Controls Yusho
No. 50 144
LI b= R 7HUA 0 3(2.1 %)
F1 SS-A/Ro L 6 (12.0 %) 8 (5.6 %)
H1 SS-B/La Hiif 3 (6.0%) 5 (3.5%)

#2 MY PCBEEEHI bar NU THIK, HT SS-A/Ro Hifkds L Ot SS-B/La it
& o Be5E

PCB concentration

< 1.0 ppb =1.0 ppb
No. 145 49
PL b R 7HUA 1 (0.7 %) 2 (4.1 %)
HT SS-A/Ro HLiE 11 (7.6 %) 3 (6.1 %)
i SS-B/La Hifk 5 (3.4%) 3 (6.1%)
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Ko R AIRIZ 31T B Signal regulatory protein alpha (SIRPa) DZEEIDKES
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T SR, EEMIICB T, SIRP a 133 7 T VRIS ST 5 2 & 3 & 7
W20, O T FNEE =Sy N Lic, WEXKGEBREICRT 5872 a5k

W& D T REME 2N IR S AT,

A. WIEEEHEY

JHIE D PFIRERAER & LTI Lk
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L C&7z, SP-D WNywfilao—FiCHh
HIHIIEIC B WT R B L v Tkl
SHT2 ERK O U b ol &4 LT,

MUCSAC OFEBLZMHIT D5 2R L,
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X T fEB S TUVVR U, SIRP o DR
B R B B Bl E & OvHI4E £
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A el

B. #f5E 51k
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FREET NV E OIS TR O KE
Wi HNT,. 7 —H A X MY —
B L OREY A Z 1T SIRP o D JTEZ
P L7z AR S TV A RGE ERET
JL® single cell RNA-sequence DF —
X AT L. F£72 In vitro TREJEHH
fa o> SIRP o ¥8i% 7 v 7 X 7> L, SIR
Pa OREZ T LT,

C. HF3eis R

B B A CTHREL LI R L= 9R
b M&OE RGN A Transwel 1 @12 #5FE
LT, TRICOREER WL, 21
HREE®R T 52 & (ALI £588) C, HE
FRAE > B 43 WAl i <o AR B AR I b L
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L ZIRFETH Y . Ben—100 mg SKT B LN
Ben—300 mg SKT #£CiX Ben-DW #EIZ %I LT
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E_EF-ofEm N BE S iz, 1% I
FELZ B3 2 A Tk, BE O 0% IR
IR, LOWUR, #I9X 9 22 Ae, i K
TS DIIEBREREN R 5D & &
TS, 23D OFERIE, RIS
R EEIC LD LD TH Y HiH
A FFT M0 PCB REMREIIChI-VE
B L ARRICHRTT D18 w2 5 %
LZEMEEL TS EENTND ¥,
REgFREFEED—K & LT, KRR A
BARHERS C MMEOBENR G LT D 2
ENMESNTEY "7 TR R
RCLONEEZFER T A=A LD —
DEEZOND, ARIEEOFER, ¥
VBRI X DR B AB KR
HEDAREE LK X2 2000Hz O LML T
ORRME_EF L B LT D ATREME S R
SIHLTUW D, A B ARE#RAEIE 2000Hz DEX
T K » GRIGICH SN D Z &2
HHLNTEY 9 ZofENH Y
Vgl &k R R E L, ABRRMED
REIZELDLEDOTHLZENEZOLND,
BE O EF TR R E S RIEIC L - TH
SIJERBEFSCLONEES ST
EREENTWG 1D

EHIE RV LUEET Y MBI
% AHR OIEMALERL I =V > B A F L
ADBAFGIZONWTHRETLTc, # A A F
VHEOBEMEIL AR 2L CElERI SN
HZENMESNTEY ., AR EMELIC X
LR EESCRIEOEITNE 2 BN D, Z



FUICBE LT < D2 D A3 AHR 1EE
Rl b s TRY P R
W2 CTH DO AREMRIB STV D, A
MRTIZ ROV E LU #BES y NoBIT
HIBE B B & CYPIAL &% 37 B35
BER F7-MAG Z o XV HORBUKT &
AL A NV AED EH 2R LT, £ Ok
B AR ORI O T 2N s BT K
HHDTHDAREMENEWZ L E2RIB L
TEY D RV L L AR
25 A BHRRAHED BRI 5 LT\ D
ZEEEMITTND, IEF, AFEDO—DT
HBOLTACDERT THLY T LTIV
Tt R AHR OEERER - Th 5 CYP1AL
Z N EORB IS L Pig bR L
AVERNIRNZ ERHA LN > TV D
W RBFSE T, NERH R RN E L
VHIET v MBI AMRIERICE 25
R L AT AER LU O\ 250 735
HivTz,

AWFGE Tl BT O—FTHh DA
HGWRY B LR v MY D
HRAERF LTz, TO/RER, X e
HEIZ LD O BEAME LA o
CYPIAL & > /N7 RS BLO GNP MAG &
2R E OFEBUK T O I 18] 23 e iR
Nic, £, BRLA N L AED EH 231
SIVDHHA AR S, TR AR I
H LTS ATREMEN RIR ST 5, Aj 3K
HESE, MR AR TR R OE, 7
WOERIR 285 L R A% o H1ER D
BB EIFTWD FRIT, i R CHRE |
JEJRC/E 2 0 72 ISR E TV 5,
BT Tl s ABINB IR O R fE
DO TEHRCEIHNICHEN TH D Z &Rl S
iz 89, AJERH RIS E, AJE L R
FIZASTEY, NFEEHEDORDZITIL,
SR 72 LA R BURIEME, fhRt iR
ERMR®H D Z ENHE SN TND 19 K
N ThAHXA=T7m ) 0o
F=h T HEOTFEERYTHD TV
FU F L8, PRERIE 2 H0if L | #hikfE
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RV E L ORI X DR EE
Rl LR B OIER O UGEIC T 5
L AREMEDRIB S T2, 2D OFE R
5. Atk ORI BCARRBEE O TR -
IRIRIZB W C AR S DA 7R 1R
HELTHIHTE D Z EAURIBR ST,

51 TR

1) Aoki Y : Polychlorinated biphenyls,
polychlorinated dibenzo—p—dioxin,
and polychlorinated dibenzofura—
ns as endocrine disrupters what we
have learned from Yusho disease.
Environ Res, 86(1):2-11, 2001.
BURERARS, FHmz, =m%EF
SiE BB ISR T DR E AT L. A ]
E5E, 60 : 462-463, 1969.

A N7, BHERPUAS, HIHEFEA ek
HYE B TR 280/, DU K
&I PCB. fE[EERS, 68 : 139-144,
1977.

WA, RJURCREL [HEZE, i
36 FLL EfRE L7 ERE BT 5
PRERIEMRR. fREEEEE, 960 152-156,

2)

3)

4)



5)

6)

7)

8)

9)

2005.
RO, AT 5% DNERRES, fth

LA IR AT RNV VA el P S
v MIHT 57 A £ OB ERE. &
[ E5E, 112(2) : 155-163, 2021.
INERE ., AT, fEkEZ, il
RV L ORI X D REE
E7 VT y MIxtd 5 Vitamin B2 B
HY)E B -NIN DRI RKRES.  Journal
of Kumamoto Health Science
University, 20 :01-10,2023.
WeZHEME . BERETH T Y FO
acrylamide neuropathy T &IET %
B\ pHid D overwork weakness (2D
WT - UAES, 20:241-250, 1983.
Kimata Y, Ogawa K, Okamoto H, et
al. : Efficacy of
traditional (Kampo) medicine for

Japanese
treating chemotherapy—induced
peripheral neuropathy: A
retrospective case series study.
World J Clin Cases. 4(10): 310-317,
2016.

Andoh T, Kurokawa Y, Kato M, et
effects of

shakuyakukanzoto and paeoniflorin

al. :Local preventive

external gel on paclitaxel-induced
peripheral neuropathic pain in
Traditional & Kampo

9(3):186-191, 2022.

mice.

Medicine

10) fEH 5LAT, AR ARSI X ==a2—n A

— Z =& AT LT R ER IR
HIR EZ A AHmTE.  AARSRPR MRS,

131: 367-371, 2008.

11) O'Neill J, Sikandar S, McMahon
SB, et al. : Human psychophysics and
rodent spinal neurones exhibit

peripheral and central mechanisms
of inflammat ory pain in the UVB
and UVB heat rekindling models.

Pain, 156(9):16 66-1675, 2015.

12) Bove GM, Delany SP, Hobson L, et

64

16) Zhu K,

al. : Manual therapy prevents onset

of nociceptor activity,
sensorimotor dysfunction, and
neural fibrosis induced by a
volitional repetitive task.

Pain, 160(3) :632-644, 2019.

13) Uchi H, Yasumatsu M, Morino—Koga S,

et al: Inhibition  of
hydrocarbon receptor signaling and

aryl

induction of NRF2-mediated
antioxidant activity by
cinnamaldehyde in human
keratinocytes. J Dermatol Sci, 85

(1): 36-43, 2017.

14) Michalek JE, Akhtar FZ, Arezzo ]C,

et al :
neuropathy in

Serum dioxin and peripheral
veterans of
Operation Ranch Hand. Neurotoxicol,
22(4) 1 479-490, 2001.

15) Thomke F, Jung D, Besser R, et al :

Cranial nerve function in workers
exposed to polychlorinated dioxins
Acta Neurol Scand,
155-158, 2002.

Zhu X, Liu S, et al:
Glycyrrhizin Attenuates

and furans.
106 (3) :

Hypoxic—

Ischemic Brain Damage by

Inhibiting Ferroptosis and
Neuroinflammation in Neonatal Rats

via the HMGB1/GPX4 Pathway. Oxid

Med Cell Longev. 2022; 2022:
8438528.

17) Kim MJ, Kang HH, Seo YJ, et al:
Paeonia lactiflora Root Extract
and Its Components Reduce
Biomarkers of Early
Atherosclerosis via Anti-
Inflammatory and Antioxidant
Effects In Vitro and In Vivo.
Antioxidants (Basel)
23;10(10) : 1507, 2021.

18) Hong HZ,Lu X, Wu CS, et al:A



review for the pharmacological
effects of paeoniflorin in the
nervous system. Front Pharmacol.
15;13:898955, 2022.

19) Lee YK, Roh SS. The Experimental
Study of Glycyrrhiza uralensis on

Wound Healing by Antioxidant
Effect KHREA mBEERMIE0T f

SCHE. 25(1) :145-153, 2016.

F. BFERE

1. FmCHER

L

2. FERE

INECBET, fEk Bz, O
T~ O JBE R 3 B o A MR R B T
VT N OFBEIFSREIS FIC RIF T 52
55 58 [A] H AVEEFR LS = X
arkrZ—11 H9.10 . 2024 4 11
H 9 H-10 H.

G. R EHEDOHFE « BREIR
(PEEET)

1. FEFEUS

L

2. FERFRE G

L

3. ZOH

7L

Fig 1. XUV E LV LRI RGO GN T
v b ORRTEFM O ZAIT KI5,

300 -
250 |
2004 ' 1

g | ! 1

-

1504

X

uw
100 -

= Corn-DW
«  Ben-DW
50+ 4+ Ben-100mgSKT
+  Ben-300mgSKT
o T T T T
0 2 4 6
Weeks

65

B 600 -
500
3 400 - 3 ! = 4
5:‘ 300 | . -
S 4
] )
200 = Corn-DW
1 «  Ben-DW
100 4 Ben-100mgSKT)
p +  Ben-300mgSKT
0 T T T T
(1] 2 4 6
Weeks
C 1500 -

; L 4
= " T |*
c__li 10004 o 1 x:_! Es| :
= pe I 4
N L3 = y
= t
(=] I
(=]

&
500 -
l = Corn-DW
|—=— Ben-DW
4 Ben-100mgSKT
» Ben-300mgSKT
1] T T T T
(1] 2 4 6
Weeks

Corn, Corn—oil; DW, 7884/ ; Ben., 30mg/kg
RV L SKT, AJEH B, . P<0. 05;

ns, not significant; Mean=S.D.

Fig 2. XUV LV ERNEFEBEOERENT
v F® CYP1Al, MAG & v X7 BDRBICKIF
TEE,

300mg
Co Ben SKT

CYP1A1
B-Actin

>

-
o

I

3

P o s P
c AITID
= 2.3 I
‘D R o
L <40 2
= it B s ~
= = Ll B # ]
o c SIS e 2 ]
-— O AP I o
— ISP ] e
< ‘0 ] AP e
- g PPy o ///;// o
o /-’ AT, -
> 50.54 7
o x 7 ’ -

0.0
100mgSKT

300mgSKT



A, CYPIAL & RV EDOZEALB, MAG &Z >3
7 EDEAL; Co « Corn, Corn—oil; DW, 7&¥4
/K5 Ben, 30mg/kg X2 B L L SKT, AjEEH
E5; ; CYPIAL, cytochrome P450 (P450) 1Al ;
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Mean=S. E.
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SyHRMT R

2, 3, 7, 8-Tetrachlorodibenzo—p-dioxin Z X 2 AR DR DOEEMENT : D4y
fb & AFEPRDFRZIZK T D FFERICKABZEEROF S

We

S A IR TUNRER RS e

GeAlia B Rl R

MAEEE
EEW B RRIKEZHEK (AHR)KIE T » MW TR E B K %@%ﬁ
BUZEBIMN A ONT-Z NG AEFEIT AHR KT v S OJRIEHIORERIC
HENDFEA DRFIZONWTOMNT 24T o 72, fRTORS, BRI L AHR ﬁt%iﬂé
D #AT 9 120 T/ < . HEIRFHAIZ gestational day (GD)15 T 1 ugkg O
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) ##% H$#¢5 L ,.GD20 CTH 7V 7%
ITH 2 ETHAAF VAL DWRIERBIECOWTHRFZIT -T2, TORER,
AHR KABIZ X VRO T OERICED DK+ TH % FGF (fibroblast growth
factor) 38 L NFDZRIKTH 5 FGFR (FGF receptor) ([ZBI L T, EEHTIX
FGF1,FGF2, FGFR1, FGFR3 X mRNA Bl &23 01, FGF9 |X mRNA L&)
B LT (RS FEHE), —J. BEHIZEHBWTIX, FGF1, FGF2, FGFRI,
FGFR3 (¥ mRNA FIE0ED . FGF9 X mRNA FEHEHN & fih) & DAL H)
DEZ > TNDLZERHLNERT, o, RIEWO FGF JHOFRBL&EIZE L
fﬁitm)aiéﬁﬁi%%m@wotome\:VXTm~w@\bny
KU 7~k 2B 59 5 steroid genic acute regulatory protein (StAR) <°>7 A k A
TRUVERBERICOWTHIRIEHEEBE THITZ21To72 & 2 A, StAR X° 3B-
hydroxysteroid dehydrogenase (3-HSD)(Z 1% TCDD (Z L Y & Tlid7Ze & O O Hl
Fm A& 7=, StAR IL AHR KAEIZ L 0 BAEROIHE LU X0 (K T4 D60
23 Y TCDD HAFMED L2 < 72572, 3B-HSD {22\ TlE, AHR KD
ZIIAMETII o 70, BARICEB W TRIEREE 178-HSD, CYP11A1, CYP17
IZ. TCDD 2L W AEIC mRNA LU MEF L7-, $7-. AHR KRBT LY
TCDD I X 2 HHIERA NGRS b o7, - T, 17p-HSD. CYPIIAL,
CYP17 I, AHR IKfFHIEEN %2 L TWD Z ENBHEMNEeoT-, TRIEMOT 2
Fx?m/Aﬁﬂi@%ﬁﬁT X AHR 3B 5L, 24128 TCDD RHABEEE IC L
LIERMOT A N AT r U ART, AR OMERBHRIZEG T 5 Z LRI
72,

A. BFRER
TR D 2 A A2 o VIRERIZ L DR
E\Z?ﬁfr@um_li% R BREIL IRHETRE
Eﬂﬂﬁﬁ‘%%ﬁﬁﬁ?ﬁ‘f)uﬁﬂé T2ORETH 5
(D)o BHETIT, RFELY A A5 T
» %5 23,78-tetrachlorodibenzo-p-dioxin
(TCDD; 1 pg/kg, #&M) OIEHET v h~D
FEZ L0 AR ORE S U7
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EMTE{ZIK luteinizing hormone (LH) 72M& T

L. I xifE s & U THER OMERBEN
FETDHZEEMELTND (2,3), i
BIOMM FEASLVE L THD RERLVE
> D3EBLH TCDD RHAZRTRIZ KV B
(2P S, A & AR U TR ER O
EBELDLZEBRBLTWS 4,5), £
KOFEAFF T rmERBITIL, aryl



hydrocarbon receptor (AHR) &Mk /3 B H
T D0 (6). FEMIIT DR
AR D LH AR, FFHE TOMERLE
BRUZ DWW TR R R S0, £z,
TR, BRI DR LRV
YERA~D AHR OREIZHOWTIEL, 7900
S TR,
AR R AL K F = R K S (aryl
hydrocarbon receptor, AHR) |, fifa& 247
Y% U FIEMALR OB AT TH
D, U REREATHZ &ETHEMEILEIN
EWNIZBATT 5, ENIZBAT L7 AHR 13X,
AHR nuclear translocator (Arnt) &~7 1 %
A ~— %k L. xenobiotic responsive
element (XRE) (Z#5H LT, HERERRT
DEREHI 21T 9 (7). AHRITZEH D
MIZHBLL . ZOEGHE AT LT, EY
HRETRR IS K O BRI 2 3 %,
ZIVE TIThiLTz AHR KIEEM) & H
T-AFSEN 5. AHR (A4 (8) . AFE (9) .
W (10) | AEFERR (11) | Afx 7oz
THEREREZRTLEEZONATND, £
OHFT Y AT IS RE DI B I B
Th Y | FFHFERE I XENFE O BHE, FAFI
O THEARRR T DO, DOREHED
fRINIIIERICEE CThH D, AHR KEMNE
FERRIZ G- % DB L L C HEDINE DR/
b, PEE OB | DS ED R E | HEIN
BOET 72 & INEA~DRR 2 12 B3 L 6
NTW5b (12) . O L LT, AHR X
HiIZk W 7~ —FOIERH S
HZENEZLNTWD (13), — 5, HET
IZ. AHR 723, Z#nill TORGFHEREDEL

IZFETHZENRBINTNDN (11),
FEIEIMFEIZ T D AHR OREEEIZRE LTI,

FIEHE I TR0,

WHFFE=RTlL, AHR K#E (KO) 7 v k
PVER L Z A A X2 N2 LD EIERE
28T D AHR O 5 2 OWTHFGE 21T -
TW5b (14), £, FWZ7 v hEHWT, ¥
AFX TV UEBESFETIZBNTY,
AHR RIBIC K DB Rt STV 5,
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Z DT AN T DR ORI T
D REFH R S HICRBATENCEKIT D
FLE SHERR S LT (R 27 R FRMEAE
W), 2, lRIEHNZ BV T, KT AR
LECTHD LHR BLY AT A R
RO EmEE OB LEE 2 HE S
StAR (steroidogenic acute-regulatory protein)
® mRNA FEHIA AHR KB LY, Bt
20 H (gestational day 20, GD20){Z 33V T
TT5Z ERMRINTZZ EnD (15,
AHR ([ZIZMBIRHOMEART a A REREN
LU CHERRA S KL OV FEMS RE |2 81 B 72 11
WD Z &R STz, ZIVE TO Y
e DMFERR DS AHR KT » R T
1L Bk D K O IZHED AEFERERE DK T 2384
ETHDHI ENRBREN TS, L,
ZOREIIIRIEANAR AN Z RSN
TW5, PRk 30 I L OV oo O
MRz kv, WT & AHR ~7 o KR
JEIERIT AHR @ LHB @ XRE E25l~
DR ERRICAR R AT N2 o T, —
J7. GDI8 IZH W T FHE(ARD LH PEA
fel~D o IC B 54 5 [K+. GATA2, Pitx1
BELO Propl OFBOFERIET LD
7o AHR [ZME VIO FERIZ/EA L LH
PEA AR~ D o3 (I BB e e 2 ox 3]
REMENE B LT, £7-. A2 FE . AHR
KRB PND28 (230 TR IEEEAL D YER
U ¥ (sexually dimorphic nucleus of the
preoptic area, SDN-POA)DIKFE %A B IZK
TEELZEEREI N, BBEM O LT R
DIFE~DE G- L EREH ORI % B
L . testosterone f& N DR IOV THIFIET
HHC, EEEROKTZ AL L,

R ME 2F MK B R [Kl -+ fibroblast growth
factor (FGF) %, F&4. fHpatgsE, (3R
i, BlEIRER K OMEE 2 & DALY
FHIEREZ A L TWA Z EndHbE ST
W5 (16), FGF k55 CTOIEBLN TR
NTEYH (16). FGF (ZZLDOZHFIETH D
FGF %7K (FGFR) IZ/EA L TR % %
95 (17), Z D7 FGF & FGFR @



FEH~D AHR-KO DB LZFH7-, =D
fER K BLIC3 B9 5 FGF1, FGF2, FGFR1
KON FGFR3 9 _CIZHB\T AHR-KO 7
v NTCHBIZHENT 2 Z ERHA LN
S, ZTNNHDZ END, BEEEOKT
~OMRMERGEE L L CRROREICES
9% FGF KO FGFR ORBLNEEINT 5 2
EMNERLS IR I T,

R3 FJE 1L, FGF OFEHEICE Z/ HSPG
(heparan sulfate proteoglycan) &% o BE 38 i&
{5+ glypican 35 X O syndecan (2 DWW ClaT
L7=LZ4 glypican D —E D 4y - FlIC A B 73
MINEERSNTZ, RAEE T, AT A
RNVECOERIZES T BRI URA
TuA N b OMEIC BEERFERICD
W TR L7z, F£72. HSPG ORilg SR
IZEBRT D EEHIT, 2GR R
it 54K PAPS D& FLEER mRNA L ~/L|Z
DNWTHEFZH LN LT,

INDORERITT N THRICET 5
Fr<Th v Mol T REEOEE I =
BHIEHA SN o TNy, £ 2 TRS4E
X, 25 ® AHR KRIBIC X 5220
fthd A7 v A REAa TH 5 RISk
AHEZRE ORIK THTHEZY 9 50
MDNETEOEELH LN T A A2 H
& L THEZITW R REERTH D Z
ExR LT,

R6 T, B4R L AHR KABRIOMR
IRHATD FGF &Y FGFR D3 LD Lk &
1797717 T72 < .TCDD (Z X A & A5
IZOWT B R 21TV, GD20 B RS T
DT A NAT v U ERGREESR O mRNA FS
2 gi~7,

B. B3I

1. ®i R

AHR-KO 7 v bk iZ. XTN™ TAL
nuclease N7 ¥ —% W T/EH L7 (14),
B RO RNE HAERDR S 2 WIEH
N XD A DNA ZHiH L. AhR &
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ffHEa—RTH5I94A~—% AW
PCR 2k »TiTo 7=,
1-1. /&> AHR #fx1-BU[H T o Lhig
HERED AHR-Het 7 v b & —BEASHL L.
VNI 03 MR SN2 5A. £ D H
PR 0 HE & L, HAE#ORSI KT
TAEELFRL-D BTy M EERIC
HEESET-0bH, A% 21 BIZB W THERL
St BEFHEZHB LD,
BE&#{T\, AHR-Het 7 v b &AL T, %
HHEFF R AT o T2,

1.2 A A% v Rk R

WRED AHR-Het 7 > b2 —BpASHL L, 3
PN T3 R S5 Aa . T DA %
iR 0 HH & L7 iR 15 H HIT 1 ng/kg
@ TCDD Z=#&MA#&45 L., GD20 CTH >
V> T xAT > T2 B HLOHBNIER R O
X Y77/ . DNA Z8H L. AHR &fx
FHEaI—FNTH7 74 ~—% M\ PCR
IZ&k o THTo7z, Zhbicky | B L
AHR RIBH DG Z21T 5 721 TR &
A FF AL HRMREHEIZHONTH
et 21T o7, BRI L0 BFh&, R T,
TEMAR, KRB X OLIR AL T,

2. YT ¥ A A RT-PCR %
kL D total RNA ZH L7,

PrimeScript RT reagent kit with gDNA Eraser
(X5 T34 F4E) T cDNA &= &
L7z (18), Azl Ll L. Fast SYBR
Green Master Mix (Life Technologies f1:)
ZHWTHZ /327 B D mRNA 38
)z A LT, AT, #—727 v b
mRNA @ threshold cycle (Ct) fE#% B-actin
mRNA @ Ct fETHILE L7z,

(fim BRI ~DALRE)
ARBFIEIZ BT L EBRIT, TR

W FEEIRA G 12 K5 4 SIS,

B B B2 K 2 EBRGHE D AR D



t E S B O ER & ATREZR R 0 B L C
FEhit U7z, B EERKFEE T« A22-068 K&
N A24-137-0, 8= #E 2 FEBR I, TTuM
KB L TR 2 LB 2E B %“
10 555 2 HOMEICHKSX KBS D

REFTTo T (KRBES: 19 KD 6- 7)

C. BFoeiE R

AHR KRBT LV REEOR T OR U D
%K To& %5 FGF (fibroblast growth
factor) B L N ZEDZHKTH 5H FGFR
(FGF receptor) (2B L T, BEFEH TIE
FGF1,FGF2,FGFR1,FGFR3 X mRNA ZHi
B30, FGF9 1< mRNA R &)1
LT\ (RS ), — . R6 T
FLMBIEICB W TIX, AHR KIBIC X
Y K5 B FGF1, FGF2,FGFR1,FGFR3 I
mRNA &8 & 238, FGF9 X mRNA
BRI & Wim X OEEFNEZ 5T
WHZ EDBBMNEZ T2 (Figs. 1,2), %
7=, RO K FGF 50D mRNA 38
LAULIZB LTI TCDD IC L A2 #) T
Rohnehot-, AT, TARMART RV
ARREESE mRNA L L2 oW TG IE kS
RCHNT 21T o 72 & 2 A, StAR X° 3B-HSD
121X TCDD Ik W A& im\%@@ﬁn
HIEm 23 3 - 72, StAR 1T AHR KHEIZ
0EFAERIOREB L)L LD 1&?#5@@
238 Y TCDD {RIFEOEE T /2< 72 o7z
(Fig. 3), 3p-HSD IZ>\ T, AHR KD
NI ClI e o T2 B AERLIZ B W T
B Y2k B 17B-HSD, CYP11A1, CYP17 I,
TCDD |Z & W AEIZ mRNA LUK T

L7z, 7. AHR R#IZ XY, TCDD (Z
K HMEER RO b7 < 7> 7 (Fig.
3), > T, 17B-HSD, CYP11A1l, CYP17
IX. AHR (KPR ZE)Z L T\WbH Z &R
AL E o T,

D. &%

BRSCEFOMRICEAD LK FTH 5
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FGF (fibroblast growth factor) ¥ J UM D

SRR TH % FGFR (FGF receptor) (2B
L T . AHR X # 1 X v .
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Fig. 1 The testicular expression levels of the FGF mRNA level in AHR deficient rat fetuses. Each bar

represents the means = S.E.M. of 4-5 rats. Significantly di7ff3erent from the control:*p<0.05.
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91 290 =100

75, 390 Nitric acid phenyl = a0
ester 109 500

57,69,70 410 Methane sulfonyl 83,97 510 nonanal

,84 chloride 109,111 510

70,81,85 Nonane, 3-methyl-5- 109 540 Trans-undecan-1-ol

98,109 propyl- 89,109 550 Benzene-1,2-dichloro-,
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109 440 89 630
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Fig. 1 GC chromatograms of PCB140 and its metabolite M1 in rat feces during 24 hr
after oral administration of PCB140
Table I Time course of PCB140 and its metabolite M1 in rat feces
during 2 days after PCB140 administration
Species Amount (ng)
0-1 day 1-2 day
PCB140 4294 +74.2 66.9 +21.9

(% of dose) (4.53) (0.70)

M1 (3'-OH) 197.6 + 111.8 53.1+20.8

(% of dose) (2.10) (0.56)

Each value represents mean + S.D. of four animals.
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SN BLNTH Y, &> SELENBPI
LAULNEEI L TS ETHE. Ty b
~ U A7 EEBREY COREE RS EH
7%, R4 IR, b NFHED A H
f HepG2 % 5 IR IR (LK B Z 2K (AHR)
U 4 R TR L SELENBPL 2NiFiE S h
HINEPRET LTS, AHR U > Rz k
LHFBENRE I N o2, —Ji. AHR
7 4 a2 =X b T&® % a-naphthoflavone
(a-NPIZ L W HFEICHFEINT (R4 FHE
WiEE), £ 2 C, RSAEL, Hlmie T
TS L ~UL 0N IE B BT & 4%
@, & BATFHEDS A 2K HepRG #fifid T
et Uz, 72, & LAY AU HSHIAE T47D
M THLREFEZITVW, MC 1T XD
hSELENBP1 2’ HEICHFEIND Z & & i
HL7z, ZnubakiZ, AHR U v RiZ
& % hSELENBP1 7% 51 2 fist L 72, R6
1L, hSELENBP1I @ AHR U v RiZ
KDFHELE X T E L)L TRRGE LT,
F 72 \hSELENBP1 O FEELDIK Y HepG2
iz FvWC, & b SELENBP1 ® k7 &
T a sl k0 IREREASDRE 5
DUNTHEF L 7o, AWFSEIHE B3 OREE
RMEFEDORA =X LEHAO—B L7205
EHIfEEIN S,

B. W HE

1. MfaLs

T47D flfnksse & HkfREs K OMLER

T47D #fElE 10% > VG IfyE (FBS) %
4 RPMI Medium1640 Bz {#iH L <.
5% CO, . 37°C OIRA > F 2 _X—H—T

95

B L, 2~3 B2 1\ 025% kU 7
/ EDTA TH#fRZ1T 272,

6 well plate {2 1X10° cells/well #&FfE L 7=,
24 Wit C, REREZENHHH1

mL/well O L72(n =4), 24 FEE%IC
T47D Hifa 2 [\ L 7=,

HepG2 Affuti#e & fkRds K OMLEE

HepG2 #Mifcix 10% 7 ¥ g & (FBS)
Z e D-MEM iz H LT, 5% CO,
37°C DINGEA > F 2 _X—F — TR L, 2
~3HIZ1A 025% Y 7+ /EDTA T
AR EAT o 720

6 well plate (2 1 X10° cells/well #EFfE L
7o 24 WEZ T, BEERE ENHHH 1
mL/well 32U L 72 (n=3), 24 B 12,
HepG2 ez [FIUX L 72,

RIJ=FL A (PE) ZHWE T
VAT =/ ar

AHAE 2 1 x10° cells/well 37> 6 well plate |Z
FEREL, 37°C. 5% CO, T 24 WF[HIEE 14
A AL, R =F LA I HCI
MAX (Linear, MW40000, N > A7 =7
v 3 7 L — ) (PEI) (Polysciences, Lnc.,
Warrington, PA) Zfif L CTh T A7 =
JvarE{Tol, aryha—e LT,
A ¥ — h&EE E 72\ pcDNA3.1 hygro(-)
2 LT,

2. qRT-PCR
[EIIY L 7240 2> 5 RNeasy® Mini Kit % fif
LT, total RNA Z it L7=, flititk o
total RNA JBE 2 & L=, 51172 total
RNA /% gDNA DOFRZE L OWHEE G R
BT o7, 7ol WG H L=k
Al RNA #3250 ng/7.5 mL TH 5, Wil
BERJSIZE D &L cDNA %Ki K
12T 10 {547 L qRT-PCR %17 - 72,

7T A4 ~—0O/SE PCR BULSMEE T
FLIZRLE LTV D,



Target mRNA; (Genebank Accession); Primer
sequence; Product size

hSeBP1

Forward:
5’-TCCTCTACTTCAGCAACTGG-3" 183 bp
(NM _001258288)

Reverse: 5’-GTTTTCCCTTGACCACTAGG-
3’

PPARA

Forward: 5’-TTCGCAATCCATCGGCGAG-
3 146 bp (NM_001001928)

Reverse:
5’-CCACAGGATAAGTCACCGAGG-3’

ACOX1

Forward:
5’-GGAACTCACCTTCGAGGCTTG-3’
164 bp (NM_001185039)

Reverse:
5’-TTCCCCTTAGTGATGAGCTGG-3’

ACOX3

Forward:
5’-CGAGCTGAACTTCCTTCGATG-3’
107 bp (NM_001101667.2)

Reverse:

5" - CCAGGCACTGAATCAAGGC-3’

CPT1A

Forward:
5’-ATCAATCGGACTCTGGAAACGG-
37121 bp (NM_001031847)

Reverse: 5’-TCAGGGAGTAGCGCATGGT-
3’

SOD1

Forward:
5’-GGTGGGCCAAAGGATGAAGAG-3’
227 bp (NM_000454)

Reverse: 5’-

CCACAAGCCAAACGACTTCC-3

SOD2

Forward: 5’-
GGAAGCCATCAAACGTGACTT-3’

116 bp (NM_000636)

Reverse: 5’-
CCCGTTCCTTATTGAAACCAAGC-3’

B -ACTIN

Forward: 5’-
GGCACCACACCTTCTACAATG-3’

163 bp (NM_001101)

Reverse: 5’-
AGCACAGCCTGGATAGCAAC-3’

JZ Jix 1% StepOnePlus™ Peal Time PCR
System (Life Technologies, Inc.) % T,
96wells .  Quantitation-Comparative CT
(AACT), Fastmode (2 T{To72, KRS
X, 95C, 15F -50 ¥+ 7 /L X (95°C, 3
b -60°C,30 ) & Lic, ZDORILDD G,

H—OWBEEN PO TWD Z L &
P29 B 7, melting curve (95°C, 15 ) -
60°C, 1 7 -0.3°C > LH LA 15 # -
95°C, 15 Fp) ZA{E®IL7-, £7-. EiKG
{5 cDNA DA EFRWT PCR L&
TolB BT 74 ~—F A ~— DK
kDT A ™M TR T
WZ & RS LTz, BEITIX 2A-CT 2 H
WTHREMT L7, PWERYEME & LT B-actin
Z v, BB 1O threshold cycle (CT)
fili & P-actin @ CT D7 (ACT) HH4H
BB D B-actin (%3 2 AHRIHYZEHL &
R LT,

3. XUNIEDEE

PELICLD N NT AT =20V % {To
7o, 48 FEfifZ|IZ/fid %2 PBS 1 mL Tk
W 1T 4y va7=0 1mL @ PBS T
FiE & Bl LC, 5000 g, 4°C T 5 43 [ElE
LEITo Tz, BiEZERELER, a7 T



—PILER S 7 T v % 100 {57 LT
272 IP Ny 77 —% 1 o742 0
100 pL A0 R v U, A8 I CRife & R
%, HEUESL L LT 0.1%BSA ZfHL T,
Lowry JEICCH VRV BDEREIT- T2
(16), > 7 ATHERIK T 50 {EAR L T
fER L7,

IP /N> 7 7 —:20 mM Tris-HCI (pH 7.4),
150 mM NaCl, 1% Triton X-100, 10%
glycerol

4. Western blotting

1) SDS-PAGE

Laemmli & FiEIZHEL TIT o 72 (17),
Laemmli ® 5{ETIE, 727U A7 I R&
Solution I 35 X U8 Solution II & L T4y
TV ERBRE T VWA D3, Solution IT %
EHLHDT7 AT LT,

[ U 72 MR REAY R 2 1P buffer Tl B Ay
R LU72H 7L 15ul 12 4 x sample buffer
(0.25 M Tris-HCI buffer (pH 6.8), 8% SDS,
40% glycerol, 20% 2-mercaptoethanol,
0.008% bromophenol blue) % & & & T
Ixsample buffer & 722 KX 9125l IIIL
THTNZHB L, 100°C, 3 g
TINZT 774 Uiz, IalB, nizz ox
7 G &E 30 pgiwell & L7-, BXEKENT
R=RAF 77V (ATTO 8 AE-6500 %!,
I mm, 6.5X 9cm) % H\, Running buffer
(0.025 M Tris, 0.192 M glycine, 0.1% SDS;
10 X EiR 2 PR U IR 10 50 LT )
T, F 1 &2 10 mA DS TTT

o7,

2y Tavr 4T

RUT 7 INT I RFVFDR NI E
@ PVDF [E~DHRG (X, Towbin & D JF
FEICHEL TITo 72 (18,19), #EI2I1%, t
S RIATa T 4 v HEE (ATTO H8Y)

97

RV, BEHEE (0.1 M Tris, 0.192 M
glycine) TOIE T, 7 /v 1 #4720 | 130
mA, 20 3 OFMTIT 572, 0.4 pum fLOD
PVDF JEZfER L, A ¥ 7 — ViLEtk |
M4 2E TGNy 77 —TiEE 95 Lz,

3) FIE

b, %= ) % . 1Z GE Healthcare @ ECL
(Enhanced Chemi-luminescence) ¥§ Y14 (2

FSWTIT - 7= (ECL, GE Healthcare) . #z
‘51 @ PVDF % TBS-T THAFL. 5%
AFx LIV TUERTIRHRZL 7=

X T EIT o, DT 5% AF LIV
7 ZfrEL, TBS-T T, EiRTHEEL TS

43 X3 [B] PVBF 2 eV LTz, ZD%, —
WPURIZ DT, 4°C T oL Y LIRESE
— WSO S A L7 BURIZEL T ol
VT, TBS-T {Z 1000 {5 R L CTHEM L

7

SeBP: Santa Cruz Biotechnology, Dallas, TX,
USA

CYP4A1/4A2/4A3: Santa Cruz Biotechnology,
Dallas, TX, USA

B-Actin: BioVision Inc. Mountain View, CA,
USA

TBS-T OFBITILL T DY TH D,
TBS-T: 20 mM Tris-HCI buffer (pH 7.5), 150
mM NacCl, 0.1% Tween20

—HURZEREL T, TBS-T T 3 [EIVLH
L. BT 15 iR S E7-1%, kbt
RIZ DT T 1 REERE L7 A L7z
TWPUR T NH KO anti-mouse 1gG
(GE Healthcare, Chicago, IL, USA) . TBS-
T (21000 f5#A R U CHEH L7z, Zkbuk
ZBRELI-f4, TBS-T T3 HIEHL,
51215 % S ¥ 7=, VT Carity™
Western ELC Substrate (GE Healthcare) % {#
ML T, WTaEAEE D ISR 2GR L
PVDF [ & 3364 IR T 5 s St
ChemiDoc™ MP (BIO-RAD) % FHT{L



FHARIZ LV AN FOBEEITo T2,

(fa B ~ DL FE)

AW I 1T DEM IR I, TTUN KT
) FEBIA I 12 45 4 BlCiES&x,
B EBRE B ST XKD EBREE OARD
b NS B D ER & FTREZR R Y B L T

Fh L7, B IEROKGEE =« A23-227,
BE R 2 SEBR X, TN R
fax FERLLEHEHIA F 10 &5 2 =
DHEICHKSE ZESOEREETT-
7o K% 7= 1-8, 6-21),

C. WFaeksER
AHR U B NI
DFHEVEH

t FELASAHSERIEE T47D #ifn & 7=
%A . 3-MC (2 L Y hSELENBP1 # > /X7
BEBLIUOmRNA LR FEICHEESN
7z (Fig. 1-2), £7=. AHR VA FDO—
-2 C & % B-naphthoflavone (B-NF)IZ L - T
#, hSELENBP1 # > 37 & LU mRNA
VAL EICHE STz, RS FEIX

L5t M TP SeBP1

mRNA LUV E TORRGEIZ & & iofdb\

R6 LIS LR T B L~V TOREE & fife
W L7, — 5. AHR #5513 TH Ha-NF &
3-MC # RO L 7=3%A  hSELENBP1
(x5 I EAEH O B 2 I T B S
o7 (Fig. 5),

b DS A B RAIRE HepG2 22 RV,
AHR U 77> RTH 5 3-MC e O'B-NF (2 &
Y .hSELENBP1 ® mRNA JH &2 L
Ted, AEBRE(N b e o7 (Figs.
6-7), L EDOFERNL, =X b Ui
& (Gene symbol : ESR1)7% hSELENBP1 %
RicegBr 5 250/ ME % 2.
pcDNA3.1-hESR1 FHLN 7 ¥ —ZRgEE L
770
HepG2 |2 pcDNA3.1-hESR1 E~ 7 & —
NI UART 2 arl, 3-MCEBXID
B-NF |Z & ¥ \hSELENBP1 N A B |ZihE &

98

U7= (Figs. 8-9), R5 FFEIL, mRNA X
IVETORGEIZE EF o570y, R6 FHEIX
BT LAV TOFE LR LT,

E b Selenium-binding protein 1 DJEE 1Y
Bl % E]: HepG2 & W\ 7= fst
HepG2 ~D hSELENBPl DrIF VAT =
7 a ATk NEEREHSROREFRE DI HL
Z 95 PPAR o ® mRNA JHENFH
SAZHEIN L 72, 72, PPAR o lTHillf#l 40
LRIVFEF Y — I B D HIFE R
acyl-CoA oxidasel (Acox1)DFETLE HE T
BN~V AF v — A TOSy I g %
DA EFAL & 9~ % acyl-CoA oxidase3
(Acox3) DI ELT & HEAME A 28 fLH S vz,
ST, BALOALHEESE CTh D carnitine
palmitoyltransferase 1A (CPTIA) mRNA L
Vb FEICHEM L (Fig. 10), F7-.
PPAR o @ Ttz TdHhbH CYP4A DX
VNTE LV AEICSE L. (Fig
11), bz, g oI W%
(NEFA)L U Z U &Y R (TG)DEE L
FW 538817 % — @ DNA I FERIFRIIC
NG RT 2l va il lo CTHEICH
» L7z, T72 5, hSELENBPI it MiF
fig b Al 23T d PPARa 241 L, JiF
B b 2 RERICTRET 2 2 & R S
i,

% 72 \hSELENBP1 DI HL MK\ HepG2 %
vy, & I hSELENBPI @ Se & OfE&Ic
BIG9 2% LHEEINDMED STERHDOT
X /W Cys % Ala IZE#L L2 RIK &
W, ¥ A SeBP1 OXfIGNLIED Ser % iE
ANTHZ EAHBLT, PPARa ZHEAE L
TR R R~ DB A T~ T, B RARIC
t. PPAR a 5 8E(EH. &2 WIXZ O M
Nl sz (Fig 12).

D. &%

ARWFZETIX, EMZEITS SELENBP1 O¥



BRE LN T2 HMELT, BR
LN AU AR TATD % % F5 A e Rt Kk 35
TR (AHR) U > R THRE L |
SELENBP1 233538 X L5 B kst L7z,
T47D % AHR V H > R TH 2 MC B 5\
I3B-NF THEL L 72555 AHR 2T L7255
HOMREMN~— D —ThH D CYPIAL
mRNA OFHZE L < LH 7 (Figs.
1,3)e 2D OFFEITIIHEIREED & -
7o ZDOZ B, T47D MifRIZIB W T
AHR {K17H) 72 CYP1AL &5+ ORBFHE
BPZDZENHRD Z ENHER I N,
—J7 .SELENBP1 FEL~DFEE ¢ B2 S 1
0.1-10 pM DO#iPH T MC B L OB-NF |2 &
D HEKAFIICA E 7 mRNA 7580358
HNBHTETT/2<, 10 uM MC B L 10
UM B-NF [ZRWT, X7 B L)L T
DOFHENHER I NI (Figs.2,4), — 7. 10
uM MC ([Z[FJEE D AHR 7> X 2= k

o-NF Z0FH L7218 AIC &i\ B e 7
hSELENBP1 B ELFHEOHIHILFED b v 7e
M7= (Fig. 5), T47D fifRiZ31F 5 AHR

U H > Riz k% hSELENBP1 OFFE D X
H =L AHR OB HIZOWTIL. 5%,

ZDEIZOWTIE, a-NF BEL EiIFTo
et EAT 9 70 E L CTHRGET D ENH 5,
R4 12, HepG2 flifid 2 AW TR 21T
S>7-Bs. AHR U &> RiZ XV SELENBP1
I E I N o T (R4FEREE), £
7o, WEIT, MONFSEF A HepG2 Alifd %
AW~ 7ua7 b4 %1ToTED,

HepG2 ~® TCDD D228 % A58 L 72 R,

HE Lt EZ T8 FOFIC
SELENBP1 [X72h» 72 (20, 21), F£7=.

SELENBP1 ¥ 8l & i 24> & glutathione
peroxidase 1 (GPX1)FEEL & INZ-DV Tk
N 7= Tk, SMMCT7721 #f g i
SELENBP1 D¥HiA3m < . HepG2 Al
< SELENBP1 OFEELMEFE R R S
TW5 (22), ~A 7 a7 LA IR
HrCd 2T % OFFHTIZ- OV TIRIE
ITHOMERDD, o, BEIZBWTIX

AHR YV 77 RO B2 MEt L2l Tl
72K BEEDRMETH o7, R4 FFEDHF
Z2ClE. HepG2 MIAEIZXF LT, MC B LW

99

B-NF &£\v9H 250D AHR U B> K& HW
THEKFEEZR TR 10 uM ETO
#ill ClX SELENBP1 OFFE RO 5T
WV, —J, AHR 7% T=Z hDa-
NF Tid, FERED LN TV (R4 HFJE
W), RSAFEFEIL, HepaRG (2 2.5 BLO
10 uM o-NF Z i L7256, MC 12
F9U\ 7228 5 CYPLAL @a%a;ém%&)f‘om
ZDRIT HepG2 L@ LTV (RS HFFE
W), L2 L. a-NF X, HepaRG (281>
C SELENBP1 ##5E L7ero7c, L72n
- T, a-NF|Z X % SELENBP1 #FHE/EH 1T
ERVR= FHHWVEH;E%H}H’UT&poT%
HepaRG (2135880 57, HepG2 IZFR O &
s %@f&béo ZOFRKRIFBAED L Z A
RHTHY, A% OBETHD, RS FE
IZHiE . R6AEE Y HepG2 Tld, MCIZ X
W CYPIAl X #FEHEINDH DD
hSELENBP 73#538 X 4172 JRUK 2 FRGE L
Teo T A M7 U2 RAREEMED HepG2 1%
BYERROMIZTH H7-8%, hESRI % b
FLUAT 2 ar L, FOEETIC
75 hSELENBP1 O R BIFHES 5 2 &n
mRNA LU T Tl X7 EF 1
JLCRAEC& 7=, hESRI % —@MERH &
72 HepG2 M Tk, MC 12X 0 FEW
~— 41 —"T%% % CYPIAl mRNA OFH),
FZLLBFBEINT (Fig. 8), &H1Z
hSELENBP1 7% 10 uM MC T mRNA L-X
NEBLOZ U RI7E LV THEEICHE
i/ (Figs. 8,9), [FAIBRIZ 10 uM B-NF (2
BT hSELENBP1 8% /X7 L~L
THE SN 72, CYPIAl OFFE X MC B
KA CTH Y . ZAuiE hESRI ZFEL S &
T2 HepG2 THRIBRICE D BILD Z
LD (R4 HAE), AHR OB H 2350 < X
FFEn 5, —J7. hSELENBPl DL
HepG2 TIXFHENBO LN oToZ &
(R4 #H153), hESR1-HepG2 TlLEEE D
10 p MC THRD LRI EnB .
hSELENBP1 ®O#5E (21X AHR & hER1 @
W HNBETHD Z LIRS N, Bl
0) T47D Iz B0 5 AHR ORE5IZ >0
LSHBOBETH 5,
Selenbpl-KO ~ 7 A DBz ik



ITHFZEIC L0 . REE AR 2 67 5
Ppara DFEBLNME T L, ZOHIE Fizdh D
BLRTOBELIKT L (15), AF5ET
IZ. hSELENBPI ¢cDNA % t hATlgids A
A HepG2 IZ T v A7 =/ v a v
HZEIZED  INERRE LTz, ZORER,
Selenbpl KO 28~ U A& 5 B A%

FE 7528 L 7574 L. hSELENBP1 (K75
E’\J*@%ﬁﬁ“\ Thbb, B ORENED L
N, ZiHdZ &, hSELENBPI 28
PPARoFS L OV Ol T DA T DI EL
ZIEICHETT S 2 E R S, £z,
~ 7 AFEIZT T < B MiTFEIZIB W T
¢, hSELENBP1 2SR H 2083 5wl
REMESRIE 7=, & 51T, hSELENBP1
D 57 FHD Cys DEFNZDOWNT, Ala P
L Ser ~D—7T I JBERERKIZONT
PRI 2 A, Ala BHEIKIZ, PPARaZE A
BIZFE L., Ser ZEKIZHLFHEET DA
23& o7, PPARalfE N OB T ~DF

BNZHOWTIE, — BB OEEN b 5 Al
MEBIEISNTWS, ZO51F. S5 5Kk
AENMBETH A D,

E. #&im

PLEDFER NG

1) AHFFETIX, AHR U RMCEBIO
B-NF 73, B NI/ A HKHIE T47D Hifd
128 T SELENBP1 % & (R IFRIC 555
THZEHEH L NTE L THD TH
BT LTz,
2) MC 33 L UB-NF |2 & 0 . hESR1 # 5
&+ 72 HepG2 C SELENBP1 23 % > /X7 '8
LUV TIHRE I,
3) hSELENBPI1 |Z. HepG2 T, PPARoE &
OZ O T O BAS 1 O FBL % IEIZFRHi
L. 2L, SeBP1-KO ~ 7 A% i TOHE
REEMTIZ, XA oFHED
SeBP1 [ZARE R OHIEIC EE /p & X
JETHHZ ENLH TRIES L7,
AWFGEILIAE B ORI E R R D A D
= AL O—B 72D EHIF SN D,
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Fig. 1 Effects of 3-MC on the mRNA expression of CYP1ALl and SeBP1 in T47D cells. Results were expressed as mean =
S.E.M. of 4-6 samples. B-Actin was used as an internal control. ***p < 0.001 vs. Control group. For the control, the same DMSO
was added. CYP1A1, cytochrome P450 family 1 subfamily A member 1; hSeBP1, human selenium-binding protein 1; 3-MC, 3-
methylcholanthrene. 102
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Fig. 2 Effects of B-NF on the protein expression of hSeBP1 in T47D cells. Results were expressed as mean + S.E.M. of 4-6
samples. B-Actin was used as an internal control. ***p < (0.001 vs. Control group. For the control, the same DMSO was added.
hSeBP1, human selenium-binding protein 1; B-NF, B—naphthoﬂaﬁgne.
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Fig. 3 Effects of B-NF on the mRNA expression of CYP1Al and SeBP1 in T47D cells. Results were expressed as mean +
S.E.M. of 4-6 samples. B-Actin was used as an internal control. ***p < 0.001 vs. Control group. For the control, the same DMSO
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Fig. 10. Effect of hSeBP1 transfection on key genes associated with oxidation of fatty acids in HepG2 cells. Each bar represents
the mean + SEM for 5 samples. HepG2 cells were seeded in 6-well plates and transfected with pcDNA3.1-hSeBP1 (1 or 2
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