VA SRR RS AR B 4 (505 0 2 A PR S RS2 2038
[ TR LA T F TV HSEONENDOEE DR L }
Z DEFE OIS 3 5098 QIIEWTSE)

~BEREHOE IS T~

A IMIED F5] X

RER EIBEHITDOVT —

O T7Ly MIGHEDRE IAZZHREIN
HIERBEEOE ST, I A IMEOREER, 5
AFF O EHEIADIERIIONWTT
HFN2E VEGRERLHENSHEIIL T
A AR QAL SY Ry R A=Y VA

4 [E] il E 15 HE 0F 78 B - 58 B R A Bk
WIETAFF L VSR LY T —




A A IMAED Ty X

— FEIREBRITONT —

VLA 57 BB k2 ok ZE M fF 72 HE

1968 I E i DR ) LY 7 = =)L (PCB) R & A 4+ F ¥ YHSRA L7z (O 4 3
W) S EAEPHEFESREL E Lz, BEZHIPCBE - 41 4% VHIC X 2EATHEIRE
2L, ARMOBIUC XL WEELZ2 225 E] & JidhF L2,

CHE T, MEMZEEE T, EOZ IR EEONTE, B8 S AOBIMRER E2fToTE
FLoe SO T Ly ME, JHEQBESATZRINLERKRMOFES FIZ, 74 IMMED
e, ¥4 452 v 0FE, BFESADEIRIZOWTIHE /272X AHIRER RN S %
LTV 2L ol Bl s E Lz,

@ = ¥4 %% 3 V8 - PCBEO#

YA G F L VHIIER 2 ECWEOATEEIREER ., R E ORI T AR
(WHO) &, RO 3z s A+ F L v HELTVE T,

e RYBLI RV VIS8T IFF T~ (polychlorinated dibenzo-p-dioxins, PCDDs)

e RIALY XY V75~ (polychlorinated dibenzofurans, PCDFs)

e FAFF T UKRVHBILY 7 £ =V (dioxin-like polychlorinated biphenyls, DL-PCBs) : PCB
D)LY FF T VHEAOBEEZREL LD

KUY 7 ==V (PCB) X ¥4 4+ %3 VHEICIZA0EA Lo REERAS TN TS, #
NENORBEAROFEIB TN F 35, 20l S 13 b - BEERIZL->TRE2Y 9,

MWHREDJEK & 72 o 72 BHIC S . PCB. PCOF O H OB DL EWRL R ) MLy 74— 7 = =—
v (PCQ) ANRAL T2 Z EAMIEMZEYEIC L > THOMZEN T L7225 MHENTAE L
WML, ZOFMEOMERHEZIIOVTIRIFLEA LT > TORWVIRILT Lz, Z0Hk. JERIC
HHEOTRN2,3,4,7,8-PeCOFVSEHE S AD T A+ X+ v HHEOT5 5% % Lo, iz 1,2,3,4,
7,8-HxCDF%°#)11.6%. 2,3,3,4,4',5-HxCB (PCB156) #°#J1.5%. 1,2,3,6,7,8-HxCDF#*
WL 2% % HDOTWDZ E2Vrhh T L7




L [ A4 4 %2 v 2734k Aryl
REE D% T

R, Y144 %2 VESPCBENH X BT 572012
hydrocarbon receptor (AhR) | #SUETH 2L I Lo TEF L2129,
AhRIZHEAET 5 & MlEOH THEWERILROLASE 2 ) | (G HERR RS @ EAE S, BRIEA +
vxm;ofﬂ@mmwawaaﬁéa%mmﬁ%owfLiwi#<ﬂUkoﬁ5®ﬁ%
ICHEBLTOE TN &b, I, B, W% & TRV REBIRe S g e,

SESFIREWERT, S - X VR

X o IHE, MR EDOFREZ IR
%;t#ﬁ%éﬂfwii“mo—ﬁ\74
T XTI ADOASOE LT S &
VORELHYETY, yAFFT I
BEEM AN, FE, R BaE D S &
3T

INFET, MERETIE, SETEOMNNZ
ROENTOLIRHAN, T51DMICL BT
AL D B1.37/EL. LD bITFENE
O (1.820%) RMifE (1.750) 12X B TRS—FA LD bEmRT L2,
HEBOI0FRICHE. FE. BEFRTHSEML20 . 8BRS A 4 & 2 VHHRED S
HEFWS L T0E LA

1. 4 4% 3 HREBRIET S

F 720 MIESE
W Ro A

d 25 IR

RPCEUD A E N7 A 4 2 VIR A ICHRIES L E 3. L2 LAOEDN ERE L 7= BE T b
HB M T OPeCDFIEE Z R Z IR THEICEHMTH ) . OIS FHMOK
105 dH D FF (1), MHPeCDFHEEE DM b 40E LI TV 2 BB S AMI R TE
TUET. WEAICREBBOEYE S ATIE, PeCDFIE—EERNICEE LT E1 00
I FA AR Y VESEMICD o CABOBEIC YD LS 288 % RIS 04 IR 5 720
12, MHERFEIECIE. SEBHEEEEL T, BEIAOBRS R To T30,

F£1. HEDREEDMS2,3,4,7,8-PeCDFEE (pg/g lipids)

HAERE & N
2012 415 2013 427 2014 425
(n=132) (n=212) (n=216) L
e K 1177. 0 1112. 68 1261.5 41.7
F B 117.5 82.6 99.2 15.2
PR {5 198. 141.5 147. 1 8.9




.j!ﬁ A A)
@ 3= M DR &
MEOSIENNZ I, &£ BEk, AR, RERAD, HERE o222 gERe, EWe~
AR = 2O ItE (H2). IREBOFE, #EOFTM. HAODET & v o 22 RERSEZ Y |

x/\,%? 9

FlEf W CTEFREE ER=FY) LXENL 514 2 VHEMEICRBI 2 B E R © BEHk

(BHAIEH  DIHLw

DR, B, %6, 6k (M3, K4, {5) #nFl, 9P, HEE2 . B (4
X, BIHE. B, M. OO LML, MM, S SO RS E L,

>

=

i
(

: : S 3. EFE=_FE-Eami
H2., v1R—LIE BES

X4. BER=-FE - BIE 5. eXLE

c 1 ELA N LRI L o TREOTERESRE AL LSS, HESFEPRET S
EEZONTET. T FAFTF U VHEHICEIAMBILA N L AZBEMICL A AT U@
EHEEATHESEL 2 L bhoTwET D,

c 2 SEOLEMIBICY A A E Y VEIMENT A L. MO SWMANBRIC A ) 9. 207z
DIENM L b eELLNE TP,

M FAE R (19684E10H) 121d. 80% Ll E s Bl RFER IR FHEE AR S F L7 (3%
2) 0 FRIIZIRILES L7274 F F 3 VI, G4 SRS N D 720, FERIZW 2 222 [ 12 1)
o TV E o SHFEEIE Z O40F M TR 2 B L, 58 OME T S 70 B i HER AT
SNBEESAIRZ0% T LIz, —F, SYBEK, FHE. TRO LN, B, Wik, HEs
Vo 7z HEAERIE. WEZIZ0%DEE SACROSNET (F3), —Ji. MHFPeCDFIE.
fEFE ., sk, SR, VR, B, ER. MEROEROMS LSBT 5 2 L]
Lo TnET Y,




*R2. HERERHCHONEBREROEE (%) 3. HMEDERKRERDHER (%)
HiE 2N B84 | KPE10044 JiE /N 19884F  |2001-20034
H % 2| 88.8 83.0 & on t#H OB O&| 761 62.1
OB K KR B 87.6 82.0 HH W 67.3 52.9
" o B | 831 75.0 3 W | 51.0 39.2
K OF oo % b 75.3 72.0 73 73 52.0 42.6
R ol oo 3 71.9 74.0 J§ ] 43.2 27.5
H M B o % m| 70.8 71.0 T W 42.0 31.5
BRIC-HLLEM | 64.0 56.0 F R ©o L ¥ | 619 53.6
JBE 7 & 58.4 52.0 H wooR W 19.3 17.5
— i %AW R 56.2 55.0 Bt om o (B ) 19.5 6.7
BB o F k& | 56.2 47.0 VB Bk B 95 (B T 4.7 5.3
FEORWTHEZ 50.6 55.0 o A& (B m) 2.7 2.5
N W Ao 427 52.0 JIIN % ¥ | 10.3 7.3
F R o L ¥ | 326 39.0 m w4 % 15.3 16.0
9 ¥ | 30.3 39.0 =l SO A 4.4 1.4
# R o @ fb| 247 29.0 YA R - ARER| 12.0 1.7
Wi | 23.6 28.0
Moo o AL B | 20.2 16.0
F R o B K 20.2 41.0
7 il 19.1 17.0
L4 I 18.0 19.0
£ B 16.9 19.0
H g 11.2 11.0
T R o g 7.9 8.0

WERFRHEC. PH20EHE I M 1- & > CHER S N i B EREE (LT 5
HIERHL, 420209 B1, 11BN L7727 v — MflAD) & — M RBEL 2124 (M) -
ERIE) 2B IO 7 » o — NIRRT Bat L £ L7,

T — MRS CRETIZD ) T35 IRECOMEMREICE > Tlif sy A+ %2>
HLRE £ DRAYRE S T2k S b GG, T, BAME. SR, R, Sk
F DI, O, TR, BREEAL. B, ISR, POIRILE. R, S5, T
BOLUIL, % ED—RA L D B 1565 Ed 2 3 E O CIlIEBE 220 5 g

L7z

T o= NRAEICEDS CHEDORAR, kI 2IFREERTH 2 2 L ICHEPLETT ),
SOMEERE ORREHRCHRIEHTE 2 RN ) £7




d 17 HEEETOTT D

MMERFZEEE S, IRER ORI 20 ) FER & T O ZEb 2 & NI AT Al O AR IRV IHER
MrEEEDHE L 217> T E 3, FHIBHKIT. MBOME, MRESHEEZ 25 E SN2
T ORBEZAT > TOE T 05, PH2AFE12H 12, B EEEDY0E S, MHESEA LR, eSS
ERFEL. 74 IAEED, PCBEMRAL TSR ORQilz BI L 725 C, BAE, L&
DIEREH L. IGHRZOMOBEEH 2 MHEMICET 256123, 2t Th, HFEE
W&, RREEZITONLZEICR) T L CREOBNIEE (%4)), 2013F12H31HBED
RERE R RE2, 246% () BRIBRRRE264%) TTo

FRGE SN BE S A, WHERTZEIEDS, A 4 F 2 VEPIARIC R T HEL TR L. G
FaBETLHI LA AN, FHBREEEL T 22 FERL TV E T, HERZ TOF = v
7 H X, http//www.kyudai-derm.org/yusho/4html % ZTHEFE 728w, F /2, BEERMHED D
H IBHEHEASAD, ABECEREFOIICEToT0E T (—HOBERERTIZ, 743
BHEMBASHORATT 2IMEEEZRSZRRT UL, BOTOHCEBEIE 2D £70)

MHER AR (20124F12H 3 HaBH)
TR TE BT

WHE DB OV T, FER ORI HE ) FEIR & B o2 b7 & NI Bl o A 24 -
T, 19724F10H26H . 19764 6 H14H . 19814F 6 H16H . 20044F 9 H20H \Z:84f - dETE M THN
T&7,

S 71 A SWERRCE \ZBE S 2 HESR O AR 2 HEHE I B 2 B 25 S, [REICERS T
A IVEE R E BT SRR OHEAEIC B S 2 R e dR et ] (IO & B S TSRO HEER R
THREWEL ZIT2ED. RENTREZRITPNL LD VE ) BEEELINRT 5 A0
TRETIIEFINZ L6, BHiTAZEE LT

FEMSAT
PCB% EDRA L7 A IRLBPHEZERL T L L,
WERE Z /v L TIRICPCB:R EWRATT 2580 5 %,
% OGERRFEEDHSNL

WL

1. SEREE
P, B, FOIEMIER 2 Sl2A SN A BOAEKE, WHICKEII LOMb o728 0,
BLUMWRNED % b DR T L 2o O LR,

2. mERLE
PHIE, IRBEAEIE. $RA. TRBENZ: CofRitsE (Wbwd 77 v 7 "M E—%&D)

3. VAR LRSS

4. MEPCBOMEIRE L OB O RH

5. MEPCQOREDEE (B 1)




6. IMit2,3,4,7,8-pentachlorodibenzofuran (PeCDF) iR FH (B 2)

5% &% DI E TR
1. HEREIR
1) A 5pt& K 4) fE#Z%Z 7) RfEOZEAL
2) BHER W LIS 5) €&, A
3) WOV ATV T (REE) 6) AEDNEE
2. MERET
1) SEXEPTR 6) IMiFE ) VY ¥ DR
2) JRDZEIE 7)%&%@%®(&m%ﬁm®ﬁ%8%w
3) iR 8) /NETIX, RIS L U R
4) I R O30 (kA6 O L AE)

5) i y -GTPOBAN

ZH8 1 m¢mm®@ﬁiuT®abbt¢ o

(1) 0.1ppbll Lk DRV
(2) 0.03~0.09ppb ( )5:( ) 155 LA

(3) 0.02ppb (KRILFRFL) LAIF @& 5N LA

ZH 2 1H2,3,4,7,8PeCDFOEEEIZLTOEB Y £ 5,

(1) 50pg/g lipids&h L DR
(2) 30pg/g lipidsbh b, 50pg/g lipidsAiiti PR & Vi RE
(3) 30pg/g lipidsAiii CIEE A S NS R

T2, - MHNC OV TR L TEET 5.

1. DLEOFSEt Lk, TTREZEIZL., B EOFHB L OBHEEEZEEO ) 284
IS %,
2. ZOZWHEEIIETH 2 PEPIZOVTOHBOKELZRLZZE DO TH o TLT L HIE
OIJERE EIZBR .
3. IMEPCBO IR & iFE o R4 B X OIik2, 3, 4,7, 8-pentachlorodibenzofuran (PeCDF) @
WEOREFIIOWTIL, i, BERE2ZEETLHLEDND L,
4. WIEIIHEENIFEEE S E ) & FRO 7RG EEE B T LTV B MBI 12 TAT 9

B4 RS (FmEE) (2B 5 5t
MAEFEAE HEFIC, HOERE (RBMIC X DMEEF L AR SNCBZIR ) LRRL. 743

AR, PCBENRA L TWBEEOKRB,MZER L7235 T, BUE, LEOIEIREH L, HF
Z DRORRFAE B 2 kA E S A, IERE &L ALY




d ;)= T D

WHEDBIEIIE, L 7-PCBER ¥ 1 + ¥ v Hx & CHHET 2. &2\ IdEER RIS
Ze 5 2 LR EZZONT A, MM RHEREIIHELL T A,

ZD72, WRIISIERITT 2ERES TR ) ) DIFEE, RZERN HRFF %
AV, IRt AEANRR IR R R ENEIE LTRSS A L ESH D T3,

o L TR BT & B ORI G, €5 3 v BAHR S 3 VBI2OWIR. %
o R EURA TR IO PR, AR SR L % T
o WHEFFEBEOBIRIIT £ 0\ PR AT - 46 & Vo 72 IR BRI A B35 2 = & A5 65 0
22D F LY, 2070, Bk & ORGSR CRB BRI 2 WA 1T, ST
H %02 P PR Z 47V % o SR A A D LD 10 1S, MR - MR
TS N L e T AR S
o BUEIEIRTIE. S %t MBS - BRI R O IR £ 47 1. JENE. TR L7
FesiE, EEREREE 2R OIB S MR EOHO RSB & 2B D kb ) £, fELEC
HLTIRES 32 CRINS F4 Y HAORIRE T £ 5. BEHOBERR @ AR LTI, i
vA s 3 DHOWIRIC . REEOSE. 2704 FREOIHETVE S, REDS -
IBODIZH L TIE. A= VEOBSR - ZHID i 2T E 3,

@ 6= 5 238 00 1 75 25

VA FF T UHANRICKHEAT S & HEMNZEMAHITE (CYPIAD HFHES N, BILA -
LADPHIRORTHELE T, STNFETOBIRICED . £ < OMIEEE S ADEKHNIZIZESTD
FAF XL VEMFIEL, IEUEBENELE SN TVL I b T L0,

o —RITIHEMIRF IR H >~ - BIRIEL. ZOM% < DEROZEI R L TV A EEWET
TH, TIRIARBREDRY) 72/ =R EY I VR EOHBILWE (514 F VHEORE
WAIET 20E) 25 EUHERLEMR LA AL I LICE Y ERESTH SIS
EDbhoTnET 00,

OES5D LI IIHERLEM R LIIE, K T2 /=D LI, TOBLA ML AL L
NBEDEEATR DD SADY T¥. BEE AL ALY ANT AHAIE OB
LA ML ARGIEICS HER7ZEEZEZ 6N E T,

O HHR B HIRINAND Z 37 > FHICO A E ST+ 78, A% EHE Tt
BED 0B 1 Ha 7 ) BEEEICOWTTH3B0g U2 BEE T4, LEDTVET,

PRI L D MBI 7213 AL VI EAHE STV E S, EOMHILIE ADHLETIX
BAUZ WO TTA, BT 2 SR THEMES AT TL 20T, BRs OF )5
DEL R BPHTTY R 72 =V IRERHBISERC T AKEE RO T, HiF L E




WMCTEL L) BHHEETRILERNTLEY. RKTA Y, E= V2R 72/ —Vh%

CHEINTVI T, BEOEIIEY T,

O ENDp—2oOEMmIEN) ZENT H2DOTIE R, NI Y ADENLHEFPEE TS, 72,
LDEORET DR, o RERY & 257% 8, KRICEDLELH 4 OREEHHPEIT

R
xR5. 44X CEOEH MG T HREEMN H2EME ZOES
w N
FMow M FUVFEY VRV vTza= | |8 & ) TEFS Y VY Y
om ) iTErIAFAYY ST ) A ARRLF Y
V- % v TEFEY LAY Y > vivsdyy
YaVES AFEYV YT iu—L RN 2D
|4 x3)1/7-71")‘/\’7‘%1:%‘/"7“/7;1:1—)1/ U—;C?‘)-%ﬂxi—ﬁ")‘/
= Vifyiw%%UV S oa i sIy
y < % &\33711/-!25-‘/\’7‘/7113—11/ v a y§71b7i‘/
7“U‘7:l])_§7ﬂ/‘t‘7‘:/\7:/7lu—)lf I v o3 rﬂl:"/\"’)‘/
BOR F v rveFy MO AT Y ISy
= 7 7y7EEmy Ty WA (e e R v a =)
¥ 4 a ryiryryrzzu—ji i
$ﬁu>yv§7>7ln—w Sy
N H Ay T za— !
‘ P8 Tk F Ly, saaz 4
o - M A4 v VAR bo—w
. o AT AT Ay ¥ - L rnEFyry7au—i
K= v v L5t ) v LART ba—
Y ey
3]
L Y ARRLFY
3N Y ARRLFY
D A 2 D O 2
4 F T kT
Foov rneFy ISy

W HEICEET B1ERICOVT

HLLIE UTOR—LNR—JHTELEEL,

http://www.kyudai-derm.org/part/yusho/index.html




mEtolc

1.

Masuda Y, Yoshimura H. Chemical analysis and
toxicity of polychlorinated biphenyls and
dibenzofurans in relation to yusho. J Toxicol Sci.
1982;7:161-175.

Nagayama J, Nagayama M, lida T, Hirakawa H,
Matsueda T, Ohki M, Tsuji H. Comparison
between “Yusho” patients and healthy Japanese in
contamination level of dioxins and related
chemicals and frequency of sister chromatid
exchanges. Chemosphere. 2001 ;43:931-936.

W]

1.

Grassman JA, Masten SA, Walker NJ, Lucier GW.
Animal models of human response to dioxins.
Environ Health Perspect. 1998; 106 Suppl 2:
761-775.

Mandal PK. Dioxin: a review of its environmental
effects and its aryl hydrocarbon receptor biology.
J Comp Physiol B. 2005;175:221-230.

Guyot E, Chevallier A, Barouki R, Coumoul X. The
AhR twist: ligand-dependent AhR signaling and
pharmaco-toxicological implications. Drug Discov
Today. 2013;18:479-486.

Carlstedt-Duke JM. Tissue distribution of the
receptor for 2,3,7,8-tetrachlorodibenzo-p-dioxin
in the rat. Cancer Res. 1979;39:3172-3176.

Li W, Donat S, Dohr O, Unfried K, Abel J. Ah
receptor in different tissues of C57BL/6] and
DBA/2] mice: use of competitive polymerase
chain reaction to measure Ah-receptor mRNA
expression. Arch Biochem Biophys. 1994; 315:
279-284.

Carver LA, Hogenesch ]JB, Bradfield CA. Tissue
specific expression of the rat Ah-receptor and
ARNT mRNAs. Nucleic Acids Res. 1994; 22:
3038-3044.

Pitot HC, Goldsworthy T, Campbell HA, Poland A.
Quantitative evaluation of the promotion by 2,3,7,8
tetrachlorodibenzo-p-dioxin of hepatocarcinogenesis
from diethylnitrosamine. Cancer Res. 1980; 40:
3616-3620.

Ramakrishna G, Perella C, Birely L, Diwan BA,
Fornwald LW, Anderson LM. Decrease in K-ras
p21 and increase in Rafl and activated Erk 1 and 2
in murine lung tumors initiated by
N-nitrosodimethylamine and promoted by 2,3,7,
8-tetrachlorodibenzo—p-dioxin.  Toxicol  Appl
Pharmacol. 2002;179:21-34.

Wang T, Wyrick KL, Meadows GG, Wills TB,
Vorderstrasse BA. Activation of the aryl

10.

11.

12.

13.

14.

15.

16.

hydrocarbon receptor by TCDD inhibits
mammary tumor metastasis in a syngeneic mouse
model of breast cancer. Toxicol Sci. 2011; 124:
291-298.

Onozuka D, Yoshimura T, Kaneko S, Furue M.
Mortality after exposure to polychlorinated
biphenyls and polychlorinated dibenzofurans: a
40-year follow—up study of Yusho patients. Am J
Epidemiol. 2009;169:86-95.

Tsukimori K, Tokunaga S, Shibata S, Uchi H,
Nakayama D, Ishimaru T, Nakano H, Wake N,
Yoshimura T, Furue M. Long-term effects of
polychlorinated  biphenyls and dioxins on
pregnancy outcomes in women affected by the
Yusho incident. Environ Health Perspect. 2008;
116:626-630.

Tsukimori K, Uchi H, Mitoma C, Yasukawa F,
Chiba T, Todaka T, Kajiwara J, Yoshimura T,
Hirata T, Fukushima K, Wake N, Furue M.
Maternal exposure to high levels of dioxins in
relation to birth weight in women affected by
Yusho disease. Environ Int. 2012;38:79-86.

Tsukimori K, Uchi H, Tokunaga S, Yasukawa F,
Chiba T, Kajiwara J, Hirata T, Furue M. Blood
levels of PCDDs, PCDFs, and coplanar PCBs in
Yusho mothers and their descendants: association
with fetal Yusho disease. Chemosphere. 2013:90:
1581-1588.

Nagayama ], Todaka T, Hirakawa H, Hori T,
Kajiwara ], Yoshimura T, Furue M
Polychlorinated dibenzofurans as a causal agent of
fetal Yusho. Chemosphere. 2010;80:513-518.

Tsukimori K, Uchi H, Mitoma C, Yasukawa F,
Fukushima K, Todaka T, Kajiwara J, Yoshimura T,
Hirata T, Wake N, Furue M. Comparison of the
concentrations of polychlorinated biphenyls and
dioxins in mothers affected by the Yusho incident
and their children. Chemosphere. 2011 ;84 :928-935.

Tsukimori K, Yasukawa F, Uchi H, Furue M,
Morokuma S. Sex ratio in two generations of the
Yusho cohort. Epidemiology. 2012;23:349-350.

W2

1.

ELHRE, TR N R, JERS AR e
7l (20044F) OfFHE, HVLHMEE. ARIEE S, K
fil—. W, FHAEEmSE. MEFET L
PHAEA LRSS . 2010:99-103

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.
Chemosphere. 2007 ;66 :1983-1989.




3. Todaka T, Hori T, Yasutake D, Yoshitomi H,
Hirakawa H, Onozuka D, Kajiwara J, Iida T,
Yoshimura T, Furue M. Concentrations of
polychlorinated biphenyls in blood collected from
Yusho patients during medical check-ups
performed from 2004 to 2007. Fukuoka Igaku
Zasshi. 2009;100:156-165.

4. Matsumoto S, Akahane M, Kanagawa Y, Koike S,
Yoshimura T, Mitoma C, Shibata S, Uchi H, Furue
M, Imamura T. Variation in half-life of
penta-chlorodibenzofuran (PeCDF) blood level
among Yusho patients. Chemosphere. 2009; 77:
658-662.

5. BIFFEAN. WHEZR E12A 541 5PCB, PCDFO A
A3 2 P L & B EE RS 2009; 100:
141-155

6. Matsumoto S, Akahane M, Kanagawa Y, Kajiwara
J, Todaka T, Yasukawa F, Uchi H, Furue M,
Imamura T. Individuals' half-lives for 2,3, 4,7,
8-penta-chlorodibenzofuran (PeCDF) in blood:
correlation with clinical manifestations and
laboratory results in subjects with Yusho.
Chemosphere. 2013:;92:772-777.

W3

1. Luecke S, Backlund M, Jux B, Esser C, Krutmann J,
Rannug A. The aryl hydrocarbon receptor (AHR),
anovel regulator of human melanogenesis. Pigment
Cell Melanoma Res. 2010;23:828-833.

2. Chiba T, Uchi H, Tsuji G, Gondo H, Moroi Y, Furue
M. Arylhydrocarbon receptor (AhR) activation
in airway epithelial cells induces MUCS5AC via
reactive oxygen species (ROS) production. Pulm
Pharmacol Ther. 2011 ;24 :133-140.

3. Imamura T, Kanagawa Y, Matsumoto S, Tajima B,
Uenotsuchi T, Shibata S, Furue M. Relationship
between clinical features and blood levels of
pentachlorodibenzofuran in patients with Yusho.
Environ Toxicol 2007;22:124-131.

4. Kanagawa Y, Matsumoto S, Koike S, Tajima B,
Fukiwake N, Shibata S, Uchi H, Furue M, Imamura
T. Association of clinical findings in Yusho patients
with serum concentrations of polychlorinated
biphenyls, polychlorinated quarterphenyls and 2,3,
4,7 8-pentachlorodibenzofuran more than 30 years
after the poisoning event. Environ Health. 2008;7:
47.

W5

1. Uchi H, Tokunaga S, Mitoma C, Shibata S, Hamada
N, Nakanishi Y, Kajiwara ], Yoshimura T, Furue

M. A clinical trial of kampo formulae for the
treatment of symptoms of yusho, a poisoning
caused by dioxins and related organochlorine
compounds. Evid Based Complement Alternat
Med. 2011;2011:589724.

M6
. Shimizu K, Ogawa F, Thiele JJ, Bae S, Sato S. Lipid

peroxidation is enhanced in Yusho victims 35 years
after accidental poisoning with polychlorinated
biphenyls in Nagasaki, Japan. ] Appl Toxicol. 2007;
27:195-197.

. Shimizu K, Ogawa F, Thiele J], Lee JB, Bae S, Sato

S, Increased levels of wurinary nitrite and
nitrotyrosine in Yusho victims 40 years after
accidental  poisoning  with  polychlorinated
biphenyls in Nagasaki, Japan. ] Appl Toxicol.
2008;28:1040-1044.

. Shimizu K, Ogawa F, Watanabe M, Kondo T,

Katayama I. Serum antioxidant levels in Yusho
victims over 30 years after the accidental
poisoning of polychlorinated biphenyls in
Nagasaki, Japan. Toxicol Ind Health. 2003; 19:
37-39.

. Morino-Koga S, Uchi H, Tsuji G, Takahara M,

Kajiwara J, Hirata T, Furue M. Reduction of
CC-chemokine ligand 5 by aryl hydrocarbon
receptor ligands. ] Dermatol Sci. 2013;72:9-15.

. Kohda F, Takahara M, Hachiya A, Takei K, Tsuji

G, Yamamura K, Furue M. Decrease of reactive
oxygen species and reciprocal increase of nitric
oxide in human dermal endothelial cells by Bidens
pilosa extract: a possible explanation of its
beneficial effect on livedo vasculopathy. J
Dermatol Sci. 2013;72:75-77.

. Tsuji G, Takahara M, Uchi H, Matsuda T, Chiba T,

Takeuchi S, Yasukawa F, Moroi Y, Furue M.
Identification of ketoconazole as an AhR-Nrf2
activator in cultured human keratinocytes: the
basis of its anti-inflammatory effect. J Invest
Dermatol. 2012;132:59-68.

RS [ H 421

. World Cancer Research Fund/American Institute

for Cancer Research. Food, Nutrition, Physical
Activity, and the Prevention of Cancer:a Global
Perspective. Washington DC: AICR, 2007

COHTHD 9 TERSRET PRI ER D BRET VA

e M B EHE ] SRR, 1995




UM RZIEBEIMIE 7 A4 4% ¥ U Ifsee it v 7 —
T 812-8582 & ] i B [X K5 H13-1-1
TR T A R A v 75/

TEL : 092-642-5211, 5212, 5213
FAX : 092-642-5201

WA BT A WWY = 74 b

4z EE G AR FEHE

http://www.kyudai-derm.org/part/yusho/index.html

WREY A 4+ F 2 UWfgeisit v & —
http://www.yusho.hosp.kyushu-u.ac.jp/

Bk g B A

http://www.mhlw.go.jp/seisakunitsuite/bunya/kenkou_iryou/shokuhin/kenkoukiki/kanemi,

BRr 7Ly M, EAEGEHHEE RS L DRSS L)

201445 2 H #IRK



