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- ln JitE Qi

37-39 2 1

40-49 2 4

50-59 7 6

60-69 7 17

70-79 16 16

80-89 2 5

i 36 49
#z 2. AfbrsiE
TR A H H ¥ SD 2N > PN}

DiAcSpm i 1EfE (nM/g + Cre) 186. 1 116. 4 55~951
2,3, 4,7, 8PeCDF 214. 4 250. 3 3~1284
3,3",4,4,5-PeCB (£126) 76.5 47.9 5~234
3,3",4,4,5,5 —HxCB (#169) 158. 0 121.8 12~644
AST (U/L) 24.8 15.0 14~137
ALT (U/L) 23.9 18.9 8~139
LDH (U/L) 205. 8 34. 6 140~328
g-GTP (U/L) 37.6 33.8 11~178
Cr (mg/dl) 0.75 0.18 0.46~1. 42
Amy (U/L) 108. 0 38.8 46~268
UA (mg/d1) 5.32 1. 34 2.0~9.9
T—Cho (mg/d1) 203. 2 35. 1 130~282




# 3. Pk i T LS HEERERIC LD YRR

BIEY [ LR A (95%(5HE X [H) Wi P A
log,,(2, 3, 4, 7, 8-PeCDF) -0. 009 (-0.082~0. 064) 0.81
log,, (3,3 ,4,4",5-PeCB(#126)) -0.041 (-0.193~0.110) 0. 59
log,,(3,3,4,4",5,5 ~-HxCB(#169)) 0.036 (=0.095~0. 166) 0. 59
log,, (AST (U/L)) 0.135 (-0.133~0.403) 0.32
log,, (ALT (U/L)) 0.073 (-0.118~0. 265) 0.45
log,, (LDH(U/L)) -0. 335 (-0.964~0. 295) 0. 29
log,,(g-GTP (U/L)) 0.025 (0. 142~0. 192) 0. 77
log,,(Cr (mg/dl)) -0. 407 (-0.945~0. 132) 0.14
log,,(Amy (U/L)) -0. 114 (-0.407~0.179) 0. 44
UA (mg/d1) -0. 027 (=0.062~0. 007) 0.12
T-Cho (mg/d1) -0. 00025 (-0. 00155~0. 00106) 0.71

FREAZAH O 1T HINZFE S logio(A UL X R EE) DAL
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#* 1. VEAFERERL

T2 MPEA A U FHL L

Tl Bk otk

Ao F X U HH

AT mME S HRORME

27-49 17
50-59 26
60-69 23
70-79 50
80-91 20

20
23
51
59
18

2,3,4,7,8PeCDF 82.5 3.3 1467. 6
3,3 ,4,4", 5-PeCB (#126) 85. 7 5.8 633. 6
3,3 ,4,4”,5,5 ~HxCB (#169) 136. 8 5.2 881.7

NE 136 171

F3-1. HFdHv & L=mEE (B
St 53 AR 27-49 50-59 60-69 70-79 80-91 N
(N) (17) (26) (23) (50) (20) (136)
B RO A 3 7 11 32 13 66
Hh D% I 11 21 15 41 11 99
o gh3 v 2 2 7 16 8 35
A 70 & CTOFEHT 2 7 6 8 2 25
RE & D9 A 11 17 20 41 14 103
i 3 10 13 27 8 61
) 3 5 4 13 3 28
1% (38 i 0 7 4 15 4 30
T 4 4 3 8 3 22
FDiE 2 8 8 9 2 29
JisF 1 5 5 7 1 19
8 4 10 11 18 3 46
#£3-2. b & L& (&ih)
b5 3 A 27-49 50-59 60-69 70-79 80-91 &
(N) (20) (23) (51) (59) (18) (171)
B RO A 4 10 37 49 17 117
Hrh D% I 12 18 39 48 17 134
o gh v 3 3 20 25 15 66
R 70 ECoE T 4 4 10 19 6 43
REER T 11 17 39 52 17 136
i 6 11 34 42 17 110
e 3 7 15 25 7 57
15 (38 i 3 7 9 21 4 44
Ty 4 6 11 15 5 41
FDR 4 9 17 21 7 58
Jit 3 6 7 13 5 34
8 4 7 19 33 12 75




#4-1. 2,3,4,7,8PeCDF D 1 OfFHHANCFE S K HH DM - FElnai#E A v XL

[ v Xt (90%13 X [#]) SRl P fE
5 & O 2.24 (1.41 - 3.56) 0. 002
2 rh D ¥ T 1.12 (0.71 - 1.76) 0. 34
LAY 1.34 (0.90 - 2.02) 0.11
a7 8 TOBYT 0.92 (0.60 - 1.41) 0. 37
R 5 0D ¥5 T 0.97 (0.62 - 1.53) 0. 46
i 1.94 (1.32 - 2.85) 0. 002
8o 1.02 (0.68 - 1.51) 0. 48
i B £ 1.15 (0.76 - 1.73) 0.29
F 1.11 (0.72 - 1.70) 0.35
Fois 1.64 (1.10 — 2.46) 0. 02
Fif 1.53 (0.95 - 2.46) 0.07
B 1.07 (0.74 - 1.54) 0.38
#4-2. 3,3 ,4,4,5-PeCB(#126) @ 1 O RFHNNICEE 5 £IH B O - 4 » Xt
[ & IH H F v XLk (90%{= HE X [H]) Al P
HE DR 1.88 (0.79 - 4.47) 0.11
2 DI T 3.71 (1.56 - 8.86) 0. 007
DA Y 2.9 (1.26 - 6.66) 0.02
| 72 & COE 2.35 (0.97 - 5.68) 0. 06
RE £ 0D i 2 2.38 (1.02 - 5.56) 0.05
s 2.75 (1.30 - 5.85) 0.01
Y 0.98 (0.44 - 2.17) 0.48
5% B i 1.03 (0.46 - 2.31) 0. 48
EX5 1.93 (0.80 - 4.67) 0.11
Fofs 0.99 (0.45 - 2.15) 0. 49
[ios 2.09 (0.81 - 5.38) 0.10
= 1.76 (0.85 - 3.63) 0.10
#4-3. 3,3,4,4,55 -HxCB(#169) @ 1 O fFHEMIZ{E D K HH OV - FlniidE 4~ X
[m] 7% T F v Xt (90%13 #E X [H]) SR P fE
5 & OHEF 4.43 (1.87 - 10.48) 0. 002
2 th DI T 1.66  (0.77 - 3.62) 0.14
LAY 2.39 (1.07 - 5.33) 0.04
HLfE] 7 & COE YT 0.85 (0.39 - 1.83) 0. 36
A i D ¥ T 1.15  (0.53 - 2.47) 0. 38
s 3.51  (1.71 - 7.21) 0. 002
Jat o 0.96  (0.47 - 1.99) 0. 47
i A £ 1.14  (0.53 - 2.43) 0.39
F 1.41  (0.64 — 3.09) 0. 24
Fois 1.35  (0.67 — 2.76) 0. 24
[ios 2.41  (1.02 - 5.72) 0. 05
5 1.32  (0.68 — 2.58) 0. 25
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T, NTAEgRT . ARIPE. FPE. FEEOF ST OV TN L, ik -
W LR A 10 EX YD T3 25 & HIERAEZ O 10 FBILHE SR &
D 10 RN, AN TH ¥, BRWIE. FPE - JpE. BIRIE - FEPFEDOEIS
MW, ENEI, 5.6, 2,215, 5%, 22 fEREELEA L, 4%, P XA
FX TV HERE L UREE  BE - EE L OMBEIZOWTENTEINZ D L L BT,
JE R E B OB 2 Mk L TITW, I8 ARTEE &2 & de @Bk ne 2 11 &

REE=ZHF—LTWK ZERRETHD EE XD,

A. BFREE®

2005 24T o 7o b NFHE R T O i
2B JHIE R TITME TS A% O 10 4
IEHEFE A D 10 RIS HA, FpE, BR
W, NLTHHOEES T 5 2 &%
WVERRE OARFZE R EETHE LV, 20D
FEIZHRMEHEDT-D, HEEShZY
A 7 B - TG R ORI IR
AT ARIEHANA T AEE T D MLERN
by, HEIIHERTLILENHD, 22
T, WAFRRZHE CH LN EROE
WANA T A B &8, WBEOIE -
FE~DEELI SN D 2 & AW
DODEWE Lz, T7hbb, m ARZH
BETEHOLNIZIERO 72 TRANREIE F 7~
ITRBUC X A RERIZ OB Z R REH L L
T, 1958 LI DUTHR - /3t % fifbr <t 4
L. MEREICBT D9E, BFE, 3
PED Y AT |NZHOWTHRE LT,

B. FiE

2005 AT o 7o ABHRIRZ A D 727
T, AANBEEEITREIC LD REEE
DELNT 287 L aRtGRE Lz, ZD7g
3T, 1958 FELIME DT - 43 214 &
fiEtroxtgE L (&1, 77— M
EHF O EET 59.4 7%, IR RIS
2.8 [B], R MkEHL 2.3 [F], 8545 ik
W 27.8 I ChH o 70, 1R - ot L7- I
W 2 1958-1967 4. 1968-1977 4.
1978-1987 #-, 1988-2003 D 4 [X471Z
SR NLARURAHE, B ARGRE, FLPE,
FEPEDBEEEIZ O WTHRNT L7z, #iatm
EHTIZIEHE Ny =Y 7 O
Stata/SE Ver. 9.1 # W TR Y AT ¢ v
7 BUFSHT AT 272,

C. RiHE
B XA BT B 2T REIT 1958-1967
1% 204 . 1968-1977 FEix 122 .



1978-1987 4% 88 4], 1988-2003 4%
WBHITH -7 (& 2), NLIERFHEEIX
1958-1967 4E1% 11 51 (5.4%) . 1968-1977
1T 21 B (17.2%). 1978-1987 i 1
B (1.1%). 1988-2003 4E1% 3 #1 (3.1%)
Tholz, MIERAERTD 1958-1967 12
B AHNLRYM#EE 1 & LTy X
EFHT D L, 1968-1977 i 5.64,
1978-1987 4% 0.22. 1988-2003 4%
0.64 LiERAERK D 10 FRITEEICE
.1 72(p<0.001),

H AR PESE 1958-1967 1 14 4
(7.3%).1968-1977 #1314 51 (13.9%) .
1978-1987 41X 6 5l (6.9%). 1988-2003
F1X 10 61 (10.5%) Th o7z, HIEFREE
AT 1958-1967 Rkt 54 v X aR
M3 % &, 1968-1977 4F 1% 2.18 .
1978-1987 4Fi% 1.00, 1988-2003 4F|%
1.25 CIHIERAEHZ O 10 FEfIZ EH L=
(p=0.05),

FLPE « JEPEENIT 1958-1967 41X 3 f4
(1.7%) . 1968-1977 i 6 % (6.9%) .
1978-1987 41X 2 il (2.5%). 1988-2003
1L 36 (8.5%) ThHolz, MIEFRAR
D 1958-1967 FFITkI3 54 > Xt & B H
T 5 & 1968-1977 1% 4.98, 1978-1987
13 1.48, 1988-2003 1% 2.24 & IMIES

Ao 10 FERNTIEEIC EH L72(p=0.02),

H SR PE « FEPEERIE 1958-1967 4E1X 16
11 (8.3%) . 1968-1977 41 16 11 (15.8%) .
1978-1987 1% 7 1 (8.0%). 1988-2003
X106 (10.5%) Tholz, HIERLE
AT 1958-1967 FIZkt3 54~ Xk a &
4 25 &, 1968-1977 4E 1% 2.24 .
1978-1987 4£(% 1.03. 1988-2003 4F(%
1.06 &MEREHZ O 10 FERITHFEICE
L 7-(p=0.03),

SEC, WEBRZF ORI T, HIERKE

Aif & F8 B4 O M I BV CTIEMR L 7 8
F 42 4 150 fFik (F8ZERT 77 B4R, 384
% T3 HLHR) 2OV T, HIERERIRICE
o N TR, BHARJRE, SEREDHEI
BIZOWTHRMT L= (3% 3), JHJEIART
I JHE R AR O N THENR Fife oo A
v AT 7.27, BRWEED A v XX
4.82, HIRFPE « FEPED A v XhlT 5.24
CHEBIZER LA,

D. B%

AR - 3t U 7o Refl 2 10 2 X800 Tt
B9 % & HER AL O 10 FFITIHAESS
O TOFRNTEL~ N, H ARG
FLE - JEPE. HIRULEE - SEEOFIE DN,
TNEN, 5.61%F, 2.21%. 5%, 2.2 f5F2
FEEA Uz, —h, MIEFSER 10 LUK
(F. NLARRFHE, HARVERE, FpE, 3B
PEDFNE I T~ THIER A AT =5
X2 hotz, ZDZ e, MERAR
10 FRIE N THE, BRVEEE, HPE - 3E
PEQOY AT MM L2 b, £, 20

PEIRIZ M E 92 0 3, EFE 2R 10 4R 2L
IR bNRWNWZ LA biro T,

BEEIZBT 2 ME (Yu-cheng) B
BT DR « il RIETT BT 5
I 7234 ClX. Yu-cheng %‘Eﬁ? 15
£ (1979 0D 1994 HFT)

DICERDHFFFRITITARET ifoawb
OO hr— R L TR 2.5 %L
AT EeRHESNTND (4.2% xt
1.7%, P=0.068) 2, —J5. iPEFEIL
Yu-cheng & L 2 b — LR CTHER
Zﬁfocu\k LTb\é (6.8% %t 7.4%), MIE
BT BT DURPE DFEIEIZ DU TIEAMF
FE AR %T@ﬁ FARIC B\ CTHHE
DHDHMN, ZOFED—KE L CiRE#H
M. 3726 HE TIXMIERE% 10 FL



FiZbleoTHEAEL TWD Z ENRZET L
nNo,

St MR XA X2 CHERE L
PE « FLPE « FEPE L OB DUV THENT &
MZ % & EHIT, MIEREEE DB
Ak L TITV, I AFRHE B 23 Do
R A EERS E=F—L T 2 &
DUETHDLEEZD,

STHR

1. fUKE . ARED., HTIHEE,
A MIEEFE W ARMZ T — &0)
PTG . BBAR D NIRRT L T Din
P DR Rk 17 FEEER R - 59
THAFFE RS 2

2. Yu ML, Guo YL, Hsu CC, Rogan
Wd. Menstruation and
reproduction 1In women with
polychlorinated biphenyl (PCB)
poisoning:  long-term  follow-up
interviews of the women from the
Taiwan Yucheng cohort. Int J
Epidemiol. 2000;29:672-7.

F1 XREOFRME

Kk FEBIEL (%)
IR 214
%2 S A | 102(47.7)
FelRf 56(26.2)
ZDAth 56(26.2)
AT R (5F) 59.4(12.2)2
38-49 67(31.3)
50-59 35(16.4)
60-69 64(29.9)
70-82 48(22.4)
IR 2.8(1.3)2
1 24(11.2)
2 76(35.5)
3 64(29.9)
4-10 50(23.4)
Pan  HEIEq 2.3(1.0)2
0 6(2.8)
1 26(12.2)
2 114(53.5)
3 46(21.6)
4-6 21(9.9)
AEBRRER) (V& 4)
1958-1967 204(39.8)
1968-1977 122(23.8)
1978-1987 88(17.2)
1988-2003 98(19.2)
ATHR R (F) 27.8(4.4)[n=512]bc
17-24 115(22.5)
25-34 358(69.9)
35-44 39(7.6)

a, Mean(SD); b, Mean(SD)[nl; c,iF#R#sI7)

NIAZR25E B A BR<



K2 MIEREREICE

oV, FIE, SEEEDEIE

TIE R AE Al TMIEF A%
BTHE D#E 1958-1967 1968-1977 1978-1987 1988-2003
IR 204 122 88 98
FTHRIF AR (SD) 26.9(3.9) 27.7(4.9) 26.9(3.7)  30.9(4.0)
N TR F 55 (%) 11(5.4) 21(17.2) 1(1.1) 3(3.1)
(90%CI) (3.1-8.8)  (11.8-23.8) (0.1-5.3)  (0.8-7.7)
Xt 1(Referent) 5.64 0.22 0.64
(90%CI) - (2.50-12.70) (0.04-1.36) (0.19-2.17)
P g <0.001 0.09 0.27
N TATHR A 2 R AT AR 193 101 87 95
H SR PEEL (%) 14(7.3) 14(13.9) 6(6.9) 10(10.5)
(90%CI) (4.4-11.1)  (8.6-20.8) (3.0-13.2) (5.8-17.2)
F o XL 1(Referent) 2.18 1 1.25
(90%CI) - (1.02-4.66) (0.39-2.58) (0.51-3.06)
P i 0.05 0.5 0.34
Pa e 179 87 81 85
IEHIpE 176(98.3) 81(93.1) 79(97.5) 82(96.5)
FLPE < JEPE 2 3(1.7) 6(6.9) 2(2.5) 3(3.5)
(90%CI) (0.5-4.3) (3.0-13.2)  (0.4-7.6)  (1.0-8.9)
o Xt 1(Referent) 4.98 1.48 2.24
(90%CI) (1.36-18.23) (0.29-7.59) (0.51-9.90)
P A 0.02 0.35 0.19
N THEHR P A R AR 4K 193 101 87 95
H SR PE < SEPESER 2 (%) 16(8.3) 16(15.8) 7(8.0) 10(10.5)
(90%CI) (5.3-12.3)  (10.2-23.1) (3.8-14.6) (5.8-17.2)
Xt 1(Referent) 2.24 1.03 1.06
(90%CI) (1.12-4.50) (0.43-2.43) (0.46-2.44)
P 0.03 0.48 0.45

CI, confidence interval; a,

AEBEDTERD TERVEBIZ & Te



#3 MEFAERTE O M RNCIEIRL 72 42 61 150 SRR O

IEFSZERT  RIEFRER Fo XL P i
TR O ER)F 1958-1967 1968 LI (90%CI)
EITIREL 77 73
e o 7.27
N THEHR T #EE (%) 5 (6.5) 1520.5) (514 o4gy <001
N THEHR i 2 < IEgR SR 72 58
e (o 4.82
H AR TEPESL (%) 5 (6.5) 12(16.4) (| 59 (45 <001
[ BRTTE - BE R 2 (%) 6(7.89  14(19.2) 5.24 <0.01

(1.84~14.95)

a, LD HERR CERVERZ & T
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1) BES  @REEE 60: 462-463, 1969
2) A FD : HwEEERE 68:139-144, 1977
3) LRGSR ERE 72: 230-234, 1981
4) HARG  BIEESE 96: 152-156, 2005
5) Bertazzi PA, et al. : Sci Total Environ
106: 5-20, 1991

6 ) Barbieri S, et al. : Neuroepidemiology 7:
29-37, 1988
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R1 HEBEOERHN. hRENBREERORREL

BREEE AR(BH) THEH (xsd BEHBRETE MHHEOBERE THARRSET
Al %) AC %) AC %)

1968 23(11) 300(148) 9 (39.1) 5(21.7) 8 (34.8%)

1980 26 (16) 56.0(138)  12(46.2%) 2(1.7) 9(346)

2002 719(347)  586(17.2)  427(59.4) 120 (16.7) 125 (17.4)

xR 137(71) 59.9 (17.5)  11(80) 6(44) 20(14.6)

Fz2 1968 EEICHTHERERCAKENMHRES, HEARECEEEORR

BRER thRENBERE

FHRLARRSHET BHEAREGEEE AX

+ + + + 0
- 1
- + 1
- 2
- + + 1
- 3
- + 0
- 1
— + + + 0
- 0
- + 1
- 0
- + + 2
- 1
- + 2
- 8
Bt 23

* FREBEECFR
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BELTaI7F 0 AN IVF—ABLORT e 2T o0 OMICEE O
A% Bipinol=n, = A T U4 — VEIZMT i PCDF KR EREIC A~ &R

FERICRB W THEBEOIR T 2RO,

A. BFEEH
AFRIZIBUNT 1968 4 4 AHL VAR Y
ke 7 ==/ (PCB) IRAT A A4 A
JAERUC X0 A LN & H Ic R A LT
HRE Tlx. JEKH OS54 B JHGE O J5 A
mE L LTHRYERYX YT T
(PCDF) OmMEENRENEZEZDL
D VO MIER ALK 30 FELL EANERE L
Fl 2 OFEAR IR LTV DAY, EIERIZ
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Wb EHEE SIS, PCDF L, kEDO X
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TGRSR T, T I AN Z IR
HEmNRESNTWDS 2, —F, ZA
FXR T NCHEBLIZBEEICBWNTT A b
AT a DT EFERERFLVE VB X
PP AL E O FRER#E SN T
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¥ (WA RSl el NN 7172 = 74 = B A BN 717
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ZHElcBWwWTFuesgrsF s A NTY
F—nBIO T X 27ro o 2HlE L,

HIEICEB 1T 5 PCDF OW iR ELYE
ELTOERICOWVWTHNT S,
B. FiE

2006 A 1@ ] BROE — F 2 022
Hh, ImgsFr 2 AT UF L
BLOTu 2T o v 0flEICFENE
Bz 15 5% PL E D2 94 il 2 b R &
L7z, a7 7 F 3k 580 g il e
#%(chemiluminescence immunoassay,
CLIA)C, =AM TF7 VA —NLEBLOSm
g AT m o0 E K AR T3 O B E ik
(electrochemiluminescence
immunoassay, ECLIA) C#ll@ L. L
PCB R ¥ L i F# PCDF JREE & D
BHEIZ DWW THET LTz,
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Rt A b LA TH D7D EMICERLES
2T CHOREMCRFEINTND
DTEHZNWNEDIFLO T, ®RETH
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i= & (ppb) | TEQ(ppb)
2,3,4,7,8-Penta—_CDF 1,350 675
1,2,3,4,7,8-Hexa—CDF 890 89
1,2,3,6,7,8—Hexa—CDF 170 17
3,344 -Tetra—CB 11,500 5.75
3,3',4,4' 5-Penta—CB 630 63
3,3',4,4',5,5-Hexa—CB 27 0.27
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#*1. 23,7,8PeCDF BV EIE L a=T—, BT — & DRE

Bigsls  BAOES

(%) (%) a B a B
0. 005 0.782 0. 05 0. 542
5 0.01 0.694 0.1 0.331
0.025 0.575 0.15 0. 239
0. 05 0.420 0.2 0.173
0. 005 0. 237 0. 05 0. 086
0 10 0.01 0. 185 0.1 0.024
0.025 0.101 0.15 0.014
0. 05 0.067 0.2 0.009
0. 005 0. 040 0. 05 0.003
15 0.01 0.033 0.1 0.001
0.025 0.033 0.15 0.001
0. 05 0.033 0.2 0.000
0. 005 0.823 0. 05 0.693
5 0.01 0. 802 0.1 0. 359
0.025 0.643 0.15 0. 262
0. 05 0.541 0.2 0.212
0. 005 0. 383 0. 05 0. 158
10 10 0.01 0. 357 0.1 0. 055
0.025 0. 189 0.15 0.033
0. 05 0.110 0.2 0. 025
0. 005 0. 062 0. 05 0.011
15 0.01 0. 056 0.1 0.002
0. 025 0.039 0.15 0. 000
0. 05 0. 037 0.2 0. 000
0. 005 0. 885 0.05 0.933
5 0.01 0. 831 0.1 0.517
0. 025 0. 746 0.15 0.376
0.05 0. 606 0.2 0.273
0. 005 0.489 0. 05 0.933
90 10 0.01 0. 350 0.1 0. 087
0. 025 0.222 0.15 0. 047
0.05 0.148 0.2 0.031
0. 005 0.125 0.05 0.933
15 0.01 0. 080 0.1 0. 006
0.025 0. 058 0.15 0.003
0. 05 0. 054 0.2 0.000




F2. 3344 5PeCBEAVEIGE T —, BT —LDRH

Bigsls  BAOES

(%) (%) a B a B
0. 005 0.8b1 0. 05 0. 583
5 0.01 0.749 0.1 0.376
0.025 0. 606 0.15 0. 286
0. 05 0.500 0.2 0.212
0. 005 0. 268 0. 05 0. 046
0 10 0.01 0.178 0.1 0.018
0.025 0.075 0.15 0.014
0. 05 0. 046 0.2 0.009
0. 005 0. 009 0. 05 0. 000
15 0.01 0.003 0.1 0. 000
0.025 0.001 0.15 0. 000
0. 05 0.001 0.2 0.000
0. 005 0. 845 0. 05 0. 568
5 0.01 0.735 0.1 0. 449
0.025 0. 658 0.15 0. 348
0. 05 0. 504 0.2 0. 264
0. 005 0. 342 0. 05 0. 067
10 10 0.01 0.196 0.1 0.032
0.025 0.136 0.15 0.022
0. 05 0. 064 0.2 0.010
0. 005 0.019 0. 05 0. 000
15 0.01 0.010 0.1 0. 000
0. 025 0. 007 0.15 0. 000
0. 05 0. 002 0.2 0. 000
0. 005 0. 876 0.05 0.594
5 0.01 0. 857 0.1 0.435
0. 025 0.738 0.15 0. 346
0.05 0.620 0.2 0. 269
0. 005 0. 396 0. 05 0.121
90 10 0.01 0.364 0.1 0. 065
0. 025 0. 227 0.15 0. 043
0.05 0.133 0.2 0.032
0. 005 0. 040 0.05 0.002
15 0.01 0.029 0.1 0.001
0.025 0.011 0.15 0.001
0. 05 0. 005 0.2 0.000




#*3. 334455-HCBEVEIGE a=T—, BT —LDBHE

Bigsls  BAOES

(%) (%) a B a B
0. 005 0. 666 0. 05 0.320
5 0.01 0.591 0.1 0.210
0.025 0.489 0.15 0.136
0. 05 0.395 0.2 0.105
0. 005 0.063 0. 05 0. 009
0 10 0.01 0. 044 0.1 0.001
0.025 0.021 0.15 0. 000
0. 05 0.011 0.2 0.000
0. 005 0. 000 0. 05 0. 000
15 0.01 0. 000 0.1 0. 000
0.025 0. 000 0.15 0. 000
0. 05 0.000 0.2 0.000
0. 005 0.763 0. 05 0.422
5 0.01 0.715 0.1 0.303
0.025 0. 555 0.15 0.225
0. 05 0.411 0.2 0.177
0. 005 0. 100 0. 05 0.016
10 10 0.01 0. 080 0.1 0. 004
0.025 0.033 0.15 0.003
0. 05 0.018 0.2 0.003
0. 005 0.002 0. 05 0. 000
15 0.01 0.002 0.1 0. 000
0. 025 0.001 0.15 0. 000
0. 05 0. 000 0.2 0. 000
0. 005 0. 837 0.05 0. 444
5 0.01 0. 788 0.1 0.303
0. 025 0.634 0.15 0.234
0.05 0. 464 0.2 0.169
0. 005 0.197 0. 05 0.026
90 10 0.01 0. 140 0.1 0.014
0. 025 0. 057 0.15 0.009
0.05 0.022 0.2 0. 005
0. 005 0. 007 0.05 0.001
15 0.01 0.004 0.1 0.001
0.025 0.002 0.15 0.001
0. 05 0. 002 0.2 0.000




SRR

HWAE —F R O EEEFERE MERE T — F N— X OREHE

/\¢Eﬁﬁ HOoE N O
778 < B B [ 1
OB FE T

/INEF R

P’

= e

T ] Y PR A BR BT AT FE T
T ] Y PR A BR BT AT FE T
i i) VR PR A BR BTS2 P
i i) VR PR A BR BTS2 P
i i) VR PR A BR BTS2 P

s
e PR
e P
e P
i LA

iRt

Al
TAEAKAD
MR

MRS SHFFEEETI,

FURR.  H LG AR

if.H PCB J 5 1%
Eokommﬁﬁm

M2Z2E OB E T — X OMFEELD) [2F
HIEMRZETHE R WS 2 IC I L T\ 5, 2006 FEE DT — X X— |

I% 1986 HEREENND 2005 LM £ COMBZZ2H 1163 ANBER Iz, 2004
R O2FEMERPZEE R, WO BRIER CIXBE&ER. 25K, LY
IRELCITIRIG I Z . s R il fatE e JH % D #F 2.
#%#otﬁﬁﬁﬁthkLfiuﬁwéﬁm%ﬁﬂm~w%a@%hto
FRERE D A EIE 7S 2. 3ppb, ARFBERED 2 EIE S 1. 2ppb
FRIERED B O RTELIEIL 0. 06ppb, ZeA3 0. 22ppb 725 77,
A 2,3, 4,7, 8PeCDF JRE I3 N[ EMET 42pg/g—fat I
pg/g-fat ThoT-, MEBRBETF —ZXR— A FABRT — 2 L ORF~—H—F

%L CAlL 126

— X BT,
FEH AAEEEIX (1) 2005 A EE — K2
1985 FEEIC 2 ETHEIREMITIEE (4 T — 2 K ONE A A2 V8T — X OfEEk.
BHEHEMPAZREAKTEE) oMzt & (2) 2004 FE2EMERZEGEROHRE.
Ef— 2 EAMER SN2 Z ST, B Q) WERE T —F RX—A~DEFT — X

FHRMOBEEZET L L & bic, BFE
ENDRFEEBICE T D701, ZNET
BRZFREAL L RO IR T 7 A L EF T
TR % 1986 FEOM —IRZENHIX
MFEHEC W T, a v B a—H 2T
—EHT L Lol

MAFEHETlE, BE DML T — X OHFr
ﬁﬁ&U%EVGM 27 — X EH Lz

EEERZERE R W 2k L T
ﬁﬁkk%m%%%ﬂw%%%ﬁ%mﬁ%
— A OB EALNCTHZEHHBE L
TWb, £/, ZRETE, B—HRZZED
DT —H_X—=2Th - T=h, SHEEIL
B2 EUNOT — 2 T —F_X—2{k LT,

DBIEVIIN
(4) HIET — & ~_— 2 OEBRE BN O,
& FhE LT,

. WS
(Dzma@& EE —F 2 KOV A A
X UET — X OfEEl

2F 11 OBHIE B ST 2 MAE
—FREZ DR ZE A ] B O I B R
BRZ R CTYINICHRZEDE L L E A
DET HIVD, AL 2005 4FE D2
DEL LB DT — 4% 5% Lz,
BB GkT — 2 & DREZITV, FERET —X
ELTIRAFT D, Tl XAV T



— AL Z2E LDV T BTG
Do
(2) 2004 FFE2ENMIEMRZ RS R OME
ATFEEEICHEE S e T — 2 2 5&lc, W
28, FZiEF} 21, RRFF5, A 21 Mk - IR -
FAbFRRA 39 HAIZHOWTHEDRE 7 —
A _X—=2 % W2 T —
(3) WMIERE T —H RXR—A~DOKFET — X
BREN
mARRZ T — % RP~—H—DFT —
S _R— 24 & FEhT 5,
(4) HWHET — & ~— 2 ORI BNRF
77 7VERRE, ERHEEEICES L TR
A A=V ORI EIT D

(B ~DELIE)

Z OWFFEIZ BN TILE R 7o fm B OB
EOVEMITRNEBZ LD, AE
%&@%%:<WVCimﬁtfwwm'¢ﬁb

L BPZEE, MR T —7IEF vy Exy b
_%€LMﬁ¢5ﬁ&\@A%$ﬁﬁﬁb
RVNE D ICEE L TS,

WEg S — 2 OIS 7 > T RATARSE
FEOREBHLICLTWS, £72, 4
FTORE T BiInEkOE CTH O | 7
INGEIESE 34 RICK O SFRIFS N D
PANQAYS

FRER R ELE
(1) 2005 FFEERERE —FRZ T — & Off
Efk
7% 112 2005 AL DBHREE « 78 7E X578 D
X B R T, 2005 RO TT 362
NTHIFED 330 N2k~ 32 AL 7=,
ZOWRRITRREREC I TR < | R ERE
IZFBUN T 32 AL 7=,
IBEFEER Tl M R D228 M i b 2% <
144 N (BIAEEE+1L N) . RO TRIBIRO 111
AN (FTFEE+22 N) ., IRERO 50 AN (R4

Z DEFEIT I,

E-9 N) 2otz

3 2 \TAEEMS R - RIER DRI D 2E KL

Zoet, PRERETIX 70 NN 94 AL\ b
%< RERRIRD 37.6% % HHT-, KW
T 60 mkfR 71 AD 28. 4% 7~ 7=, RBERE

Tl 60 LD 25 A, 70 B 22 ADF
NENARRERERIED 22. 3%, 19.6% % 5
Wiz, Flo, REERETITRERLY bE
FREOZZENSMAMZH Y . TEDE
T EEHE R 5 EE i@ﬁmmwﬁmﬂ7
AL MAZE B7ELT) T, Mizkh
D UT-AITRERET L A, REEHETIS A
=57,

2005 FEEZ 2 362 NDANS1T—H LI
ZEEOF x v ik, =T —FDEEFE
AR TCT —F = AT ER L7, 2005
L DRI G LRI D 23 AD 47
NI UTe, Fri s eE O NFRITFRERE
N5 N, FRBEREN 42 N2> 77, BRI
OWNFRIETFEER, 28R, o1 A, K
Wﬁ\m%ﬁ%2k\@%EwA“E%E
11 NZ otz LR T, BiEERZ £
DGR 1106 NI 2005f£f“%ﬁ%%7*%%%§47
NEIMZ 7= 1153 NOKZT — X INT —H
N—R TR ST,

F7o, E3ITRT L 51T 2005 FEDOKRZ
Z2HD ) HE A A% HE (Lipid base)
OREZEAFL LT 351 NTHOWTT—H &
B,

2005 R ERIIE B T — # _X— A D
CD-ROM % 11 ;BBRBEICALAR L7z,

(2) 2004 - A EERZ LR R

X 112 1986 475 2004 4EFE £ TOHYE
R OFRHEE 2R3, 1986 D

R HRER 545 NI DR & 2 L, 2001
ﬁfiﬂﬁkif@&btomwﬁgﬂ

AF NI Z A A% 2 L HEONE DB
#éhﬁt@zmzﬁﬁ IR E N
393 NITHEIN L7c, LA, oR0lvME M



HD,

2004 T D22 F LR E BT 249 A
ME$%MA@#$NAKOK%M)
ERRRERR R Tl RREREIL 70 BRILAY 88
NEmb <, REMXZED 35.3%%
Dz, RBTEREL 60 s 21 ANExbZE
<. RBEREZZHED 25.9%% 5H71- (X
2) s

3MBIX 512 2004 FEMZ 2 2H OF
BIAFTRE HEHZ o+, +UEHD N
BRSO MBEE) 2T, ARITRO
BRI TR, 2FER&, LU
JRDOFF 2 132 < AT HERITHK 60~T70% % 7~
Lz, T2, B L LDOFIZHFANZS
molo, —J7, REET R OAF R ERIGTE
e a—0f) 60% %< EnTinh 30%
857257, MREATRIE L LY LB FHICHE
IZNAE 2y

B &R BTl DAL IRE R O FF 203
Bl b2 <, BERTH 2% 72, £
DIEDD FZJEFT L CIERRERED B o Btaif
e (D 239 10% 8> 5 DIZ 12135 5%
Zolm, —h., LTIIMERSCHE, B
EFRILED 12%H D DI, Bidzhn
ZHHI 7%, 3%72 - 7=, IRFLET R CIXARIE
22 DFF 208 10%5985 2 1FME 3%LL T D
Fr7E o7, FEo A ER 7Tl e O
B O3RN JE R O T RS 50% & BHE TS
Sz, BRILEF R CIGREROERNOH
AT AR5 THI 32% ., 22 THI 20% 788 BTz,
X 6 |2 2004 F-ERZZ2HE O PCB,
PCQ JRE A 7~7, I PCB JREEIX S LT
KEWET L, FRERED KM EHIHE M
2. 3ppb, RFLEFE DA ELIE 1. 2ppb 72
STz, 2004 FEEEDRZFLE D PCQ IR EEITARR
TERED B A TlEzE T 7 < & EHE TR
0.02ppb 7257z, —F ., RERETIZH DL
{AEEIfEAS 0. 06ppb T, ZiZ 0. 22ppb 725
77

X 7 1% 2004 FERRZ 2 DML X A 7
X UM (2,3,4,7,8PeCDF, TotalTEQ)
ETHhD, RERETD 2,3,4,7,8PeCDF
FEVT A DA EEIE T 42pg/g—Tat 1TXFL
T 126 pg/g—fat ThHh-o7-,

(3) MIEBFIBHMRZ T — & X — A DR

AEEFEN L T2T — X _X— A DFEEIC D
WTIELA T DY Th b,
IFABHRZEET — Z IO T

2005 4FFE|ZIHIERREBE O H HEE A

B 7=t 605 AT DWW TCHHEFRE I

L ARAREREDT o r— MHZ R E

i STz, = ORI IBIE D & - 7= 357

ANIZDONWT, T—HHRAEEEEZKT L,

~5N*X’%%Lkoik\Wﬂ\

&ﬁﬂ@ 27— & LAkk, BB ATREZe &

INCFERAL—Y A v H— 7;4%@%

ﬁﬁ%ﬁo 77

~R$7~ﬁ~?~&mow1
2005 FFEICEM R OMRZ2 22 LT-H

D72 INTHRH /7‘127‘/1/%/\/1/ N

BIZH I LT 129 NIZDOWT, 7—F

AEEEKT L, T—FX—RTHML

7o o, F#rHa—V A 2 —T A

ADKERET> T2,

(4) JIET —Z ~_— 2 OFREB MO RFT

77 7 VERERE, SRR INIZ DN T
FEHE D A TE A %&dbtﬁ% Tk
T BNVEDY 7 M= AR— K LTHE
T 25 BFUEERFE O T, WERET
— B R—=ZDHZ T T THERE, HEHERE
452 LITRELNT,



#1 20054 E R i A, ‘%)Tﬂi-%@ﬁlzéa\%u

BHREE 20054 RUAEE 7= 20055 HUEV 3 20054FFE AR
a b a-b a b a-b a b
T FE R 2 2 - 1 - 1 3 2
B R DLk 5 1 3 6 -3 8 10
= B 2 1 1 1 - 1 3 1
X R H 15 14 1 4 5 -1 19 19
BOROR 1 2 -1 - - 1 2
/N =N 39 43 -4 11 16 -5 50 59
(AN = |- 6 4 2 - 3 9 4
oo R 9 8 1 - 10 8
w O R 93 103 -10 51 30 21 144 133
E B K 74 66 8 37 23 14 111 89
B R 4 3 1 - - - 4 3
i b 250 250 - 112 80 32 362 330
2 20054EERR e s B, AEHR AR - FREIX R
2] —= =% — GO
A TEE ¥ s AE RRIE w
A R R N o N o N o
0~ 9% - 0.0 1 0.9 1 .3
10~195% - 0.0 1 0.9 1 .3
20~297% - 0.0 3 2.7 3 .8
30~395% 3 1.2 15 13.4 18 .0
40~497% 21 8.4 20 17.9 41 11.3
50~595% 34 13.6 17 15.2 51 14. 1
60~697% 71 28. 4 25 22.3 96 26.5
70~795% 94 37.6 22 19.6 116 32.0
80~897% 26 10. 4 8 7.1 34 .4
90~997% 1 0.4 - 0.0 1 .3
BE 250 100. 0 112 100. 0 362 100. 0
3 20054FEE X A A v HRNIEE K, BHREE - BEX 55
=4 == EE==s 7N
B s JE _ pioy AE __ ﬁlb\éﬁ —
BRI 30050 % TG 20054)% TEIE 200500 T
T IR 2 2 1 — 3
B ® UL odk 5 6 3 6 8
= m R 2 1 1 - 3
xR A 15 13 4 5 19
OB R 1 2 - - 1
7SN = |~} 32 43 11 13 43
[N R =X 6 4 3 5 9
[=II: s N | 2N 9 8 1 - 10
& M R 93 99 51 29 144
= R =N 73 63 36 16 109
BEOE OB R 2 1 - - 2
i ¥ 240 242 111 74 351 316




(N)

600
— R
550 B R
500 \ aM R
EaR
450
" \ e /'3;
350
— o, ’
e v\o—-—O\o—/“\o\,_,//
250

200 ’»
150

¢—|

100 — — T i JEEEE——
|
50 = —— —
0 \“T‘L)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
X1 JHIEMZ=eE OFIRAER
324 2004 FE WiEMmZSRZE GREXS . MER)
T4 A1)
_ 5 % =5
4 ATE i3 124 125 249
Hk ZHERSD O % 49.8% 50.2% 100.0%
7 TR D % 80.5% 71.0% 75.5%
XRBE EH 30 51 81
REEERXRD D% 37.0% 63.0% 100.0%
5 D % 19.5% 29.0% 24.5%
=X E 154 176 330
RLERXD D% 46.7% 53.3% 100.0%
TR D % 100.0% 100.0% 100.0%




100 —A)

90
80
70
60
50
40
30
20

17
13
w —r
0 0 ! 1 0 ! 1 ! '_ll-_ll 1 1
20~ 30~ 40~

0~ 10~

71

40

50~ 60~ 70~ 80~ (&)
X 2 2004 - WIEMRZZZ2E GREXSr. FEREH%E])

90%
80%
70%

60% BFEE
B S0% I memﬁ
40%
30%
0 EI_\
B
0% L 1 1 1 1 1 1 L L -—‘

90%
80%
70%
60% mERE
& 50% Dﬂeaﬁﬁ;’i:
40%
30%
20%
10% ﬁ
0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
£ 7S L & = AT i I & m
i & oy x = oy & 7 ¥ e
J % Ve . . |y 4] v fE i
B &ER thERR

3 2004 FEEMmZZZHE ORI R < NEHR2 >
* TR EB L0+, +UEHDIWVITRFESEOHBRES



25%

20% ]

15% BRE

10% ] O RE&

5% :I . I
0%

25%

20%

15% BRE

10%

5%

%
|

0% L
=3 2 2 b b JR <Y =) L B/ iR B B AR

Slin £, £, b b 7= " ES ' R e w® K S

1) 1] 1] it 1t i3 ﬁﬁ b/ ﬁ% by B oWl R w5

ft W W o~  ~ Tromx "k o2 3 mr ® B

JiE ~ ~ B i B —~ %~ g K £,

& B 4% [i] -3 ~ B ~ H®’ HX ® e

B [ia] = - ~ A B W\ B R /1

‘ ~ - 13 ~ ‘ ‘ 2 &
BREHFR EREIFTR

4 2004 FERPZZZ2HEOAPT R <ZER - IRRHZ >
* AR EHA D+, U EH DS WVTREEOHBRES

BES =

|

60%

50%

40%
30%

20%

10%

o
-

1

|
F
i

0%

60%

50%

40% BEE

30%

20%

10%

B HT
»E%IJW

0% I
L] L ;21 B =]
F & A i &
& ) i Hs
& w® B
=
|— AEERR BRIEBEMR

5 2004 FEMBZLHE OAPRE <HPHRDS >
* AFAE A ZE O+, FUkD DV RREE SO MBS

S O



L Bl e
E : o+ E 'I.I:J'
= 114 Ly L] =
! .
’
a
—
: -
i
-
L : :
i i I e i
o
n = mn =
Al 1]
BREW HREE
PCQIREE
| Fi918 | HRfE AT FME | FAME | | 5 S2EX| FioiE | R{E AT BME | BANE
2.99 119 2.04 2.59 2.35 13 13.00 2] TE [ 25| 67 .36 .02 .06 .01 1.60
1.53 24 1.04 1.32 1.13 08 4.00 KRE 03 26 09 01 01 01 46
275 143 1.99 2.10 207 08| 1300 &5 19 93 32 01 04 01 1.60
2.80 108 1.75 2.14 2.26 12 9.00 © BE .59 59 .68 42 22 .01 415
1.93 40 1.77 1.16 1.25 06 7.00 KIBE 08 47 17 01 02 01 76
256 148 1.79 2.00 1.93 06 9.00 a5 36 106 58 09 08 01 415
2.90 227 1.91 242 2.30 12 13.00 it 2 41 126 .56 24 1 .01 4.15
1.78 64 1.54 1.18 1.20 06 7.00 RRBE 06 73 14 01 02 01 76
2.65 291 1.89 2.00 2.00 .06 13.00 a5t 28 199 A48 .01 .06 .01 4.15
N S5, SN
6 2004 FEMRZZ2E Ol PCB,PCQIRE
== FRE =
| i
& [P
-
= |
3 3 |
£ =
- —
g 2
o it H
- . A
— ]
s o | 3
r : *
= = = &= _I + *
T L T
n = n 4
s L
R s
2,3,4,7,8-PeCDF Total TEQ
MR ZREX|FHIE | EHR PR{E &ﬁl%ﬂ S/ME | ZFKIE MR RRER|FHE | EH ARERE| PRIE BATYH S/ME | FXE
92.90 114 4129 4239 409 | 636.17 75.80 114 76.61 4895 5124 5.60 389.70
1403 31 1048 | 1115 347 | 8267 2613 31| 1524 | 2260 | 2239 750 | 6640
7604 145 ! 2581 | 3186 347 | 63617 65.18 145 | 7122 | 4340 | 4293 560 | 389.70
27284 118 | 295.46 17040 | 12627 293 | 1641.50 177.77 118 | 17235 12475 110.35 6.80 980.30
35.65 53 53.89 1414 18.15 189 | 263.16 4285 53 33.75 3260 3268 3.80 174.10
199.33 171 270.32 78.16 69.22 1.89 | 1641.50 135.95 171 157.19 69.70 75.68 3.80 980.30
184.42 232 | 24614 | 7860 | 7386 293 | 1641.50 127.66 232 | 14327| 6815 7570 560 | 980.30
2767 84 | 4471| 1332 1516 189 | 263.16 36.68 84 | 2938 | 2875| 2842 380 | 17410
142.76 316 | 223.09 39.34 48.48 1.89 | 1641.50 103.48 316 130.00 50.25 58.34 3.80 980.30

X7 2004 FEMPZZZHEOMP X A A% AR




SRR

THE B ML #R o> PCDF B ERBHE

SEMIEE EAMEE @ ROMEERENTET TR

WHget 1 PRIRERE mEIRREREAIZEET AR TR SRR
F)IALF faEi R ESR TN ERT AR TR SRR
RRAR—ER @ RO BR GRS R PR SRR
Itk fmid ROREBR BT IEET  FHRIERINER SRR B
IHEAL R RORRER BN ARTE TR HMEIEE
g omboE fERIROREBREEMIERT  AETE(RTER WFER
AT fE R OREREEMITEAT  FHAEIRER  WFER
PR M RREREENIEET AEE TR A
ZEORE R RREBRBEMI SRR BRI AT EAD
/NEFERE ST A R EEBR BEME SR IR BERR AT EAD
FHSSE @R EREIET ARSI R £
mREET  fEERREREENIETT  EERE R B
P B JUMIRERE SRR TSR B
FHE ow EATEE U —FLIF ok
fRHEMERE  ALTUNEER R 2 —  BEER

MFRET MK 5g DX A A% VHREZ EMEICHIE TE 2 00EZ L L,

WIE— B2 EDOR TR A A 4%y VERERAEE (CFk 14 5 371 4,
15 4R 343 44, 16 4R 316 44, 17 4EJE 351 44) DI & A 43 U IERE 21 5
MW LT, ZDRER., BFEOMRAERLE T OMIEREBE OFFEDIFEY Total TEQ
ITFNZFRN 136.4, 125.0, 126.1, 124.2 pg/g lipid Th o7z, WHEEL L CF
% 16 RS IR A RN O —fR(E R 127 £ DMK T 2 A 4% VHEOPRE 21T - 125
RiX. Total TEQ 37.4 pg/g lipid TH Y, T2 EE OIMIKF X A 4% U SEIR
R —MRER DK 3.3~3. 6 fFminr o7z, Rk 14 026 17 4% T 4 i LTl
SE—FMZh%2 L 138 4 DHikiZ2E DI 2,3, 4, 7, 8-PeCDF I 5 0 i3
FBEWIE EE <, WHEIZFFEROBMHL Y bEWEZ R LT, RELLITER
FEORETITRSHRBD HFRO N, RREFETITIZE A EZLL TV,
Wopk 18 AR OWMHE —FHZ O Z A 4% VEBRERLEE (19430 14F) 1250
TIFHAE, WEFTH D,

A. FFEER

HAENX 1968 FEICE Z o2& A A%
Ik EATHE DRV HFHTH D,
AN K 14, 000 ADHEEZ BT

H7z, ZD 955 1984 HF TITHI 1,860 A
DERE & L TRHRESI N, TDHE.
2004 (MR 2, 3, 4, 7, 8-PeCDF {23
7o 7R W MBI TN 2 B 40, 20042006 412



712 39 L OBENREINTWND, i
E%m%ﬁ@a%LamA&@Efbf
P @, R IR 21T U DB LIE D4
ENFRIEEL TS, MIEREZEER
D DOERHERF L OVHIER EBE OIRKE
&ﬁ%%ﬁ@kb@ﬁAlf%f*%@

LTI, R 1T FEEICIE 362 &40 %
m¢iwﬁﬁ@é%&0ﬁn_iﬁﬁwm
IR T AMIEDO FTERIFKEM TH 5
PCDF Z XU ETHHA X U HHEIE
el iz U, JRIR - ORI EE & iR o
Rz BHHET 2 Z ENEETH D,

AP TIL, ST TR L7 &l
DX A A% FEGHTIEZ F WV CTHE—
FEZOMPEA AL HRERLEE
@m$&4ﬁ#//@iﬁm%ﬁf%%
HINT L, Z2RER & — s Ao
ﬁ%ﬁ%//ﬁ@ﬁgkioﬁm%m&
L7z,

F 72 R 14 SRR 1T FEOTIE—
FhRiesizd GE~ 1381 44) D 9 B 4 4
LT Lz 138 4 DOMIERTEHEED
PERI, AEEREERI DI 2 A A2 o U FEIREE
R L. BAEER LA LT,

DT, T OECOEBNRESF & i & A
I 3% > HAPREE & O BALR MR B O FLEE S B
EREHT20, — BN S 7 (123 1) oA
&4%%//ﬁﬁg%wmbto

B. #E5E
(1) A A% ETE R OME e
(£
A& A A FHOPEIX, Frk 13
YT TR LB E R E bk 2
TIT o T2 MIERERZIZ KRR T & 2 A
%%%Tétw Fhi, R RO
IIHTERE MR o7z » Tl OB S

&&m%%lbwﬁﬁ@&%%ﬁofwéo

%7, B

DY EAb, MAEDEEEIZE- T, o
i RO 2 IR T 2 72D el 22
IO EBRIET 7 v 7 3Bk 1 1, WERKEEE
B L L Cay b —/LIiE 1 OS5 HT
ATV T — & OGN & Meff Uiz,

(2) IR ZA A FERARE
MAEREHT AR 13 42 I fE ] I O JHE
—FRZZ2E 81 4. TR 14 061
2EOMIE—FRZ%2H & BRI
14 2R 371 44, Rk 15 4RFE 343 44, SRk
16 -1 316 44, “FRk 17 4RFE 351 44, ARl
HEA 1462 2 DI XA A% 2 L SER A A
BENOERR LT, £72. ERk 17 FEIX
B OBOEBRES L MP X A 4 F
FEIR L & O BIRARA O B B 2 15 5 72
D, — A B A 123 i HOW TR & A
I UHERAE A S Lo, iRiEo~ N
A EZERNEEZHACTRLL, A E
T ACLL T CHERAT LT, PRk 18
A (R 430 1) 12 OWTIEBIE, oA
Thd,

(3) MIERBF MR X A A FERED
fiAAfT

YRl 14 4E 7D B SRR 1T fﬁ@?ﬂﬂrgﬁfﬁ%
S BEONLA XV AR A E

eI 1381 44D H B 4 4G LT
Wiz xiz LicEfex 28 138 4 oifh
B A A5 AR MR, R I 2R
LR b 2 it LT,

(f B i ~ DL fE)

A &1 F x> VEORIEIL. AANDFE
BERGONTETEORERGE Ui, WFTRK
ROFBRITE LTI HMICOE S T
FEROBZLEN AN ETE DL D7
TEEITAEAE LRV,



C. HREEIEL
(1) #A A% U FHNTRE S O fErE
FHEES

(D-1. 7Z 7 HiE

YRk 17 FEEOME & A A% > v ffd
T 18 vy OO EITV, ZDOHET
T REBREAT o, £ D 9 5 2 (A% 0CDD
BELXOPCBHTT O7 Z o JEN @S- T-T=
DR AIT T2, 7T 7 ER-OEIA
BRI AT O ANETE Y D Ff HIA F
ASE iR D T = — 7 VBRI K D Z L A3V
L., BT RRERZRE LT, 77
I RBRAER L MEF DX A A X M
HEHE~=27 L% OFEETRMEL
45 & .2, 3,7, 8TCDD, 1, 2, 3, 7, 8-PeCDD,
1,2, 3,4, 6,7, 8HpCDD, 0CDD, 2, 3, 7, 8-TCDF,
1,2,3,7, 8PeCDF . 2,3,4,7,8PeCDF |
PCBRTT 1377 > V7 ED E & FIRED 40%
UbE7zoTEBY, Stffry NZTEIZTZ
VI RIEEIT o T,

(D-2. > b —)LIMiED KT
Kofra y MoxfLTay be— i
G (2t —7L) bgxmtrLiz, £11Z
ar hr—VlyEDX A A x> FHEN
Bxmr LT, ERRMEERREED CV EITH
LO%LL T & Rl R Ch -T2, - T,
LEE LM XA A U HHRE DKy
Hrey NEOSHTREEDIXS DX 3R
WSS DT ENTET,

(1)-3. WE—FRz=2E OIMFZ A 7
X VT

F 2 IR 13 NS 1THF TIZE L
TEE —F Rz i h XA 4% o HRE
DOWMERERZ T, £, T 16 FFEEIC
fE ] B CFEM L —RERO M Z A 4

XFUUHEHRE LR L, FFEOZZRES
DI-H Total TEQ 1T 136.4, 125.0, 126. 1,
124.2 pg/g lipid THo7-, XHEED—
FRfEES 127 4@ Total TEQ I 37.4 pg/g
lipid TH VY, ZZWEEOIMETH XA
XU URRE I REROR 3.3~3.6 %
BN LVl o T, DX A A 8
DALE W OFEE DR LLig L 72X 1, 2
MBI MND XD ICZZRES TIE—BE
& T, PCDF BOREN R <, £
& % < X 2,3,4,7 8 PeCDF |
1,2, 3,4, 7, 8HxCDF B X [0}
1,2,3,6,7,8HxCDF @ 3> PCDF [alffE{k
DEFIZE, £z, 2,3,4,7,8PeCDF D
KEIZ4FEMEzBBLCR—DBETHD
25, 1,771, 1,890, 1,953, 1,642 3 L
1,673 pg/g lipid TIXIEF—EDETH >
776

(2) ME—F M2l 2 Ol 4 A
I3 3 R O RS R

Wpk 14 550 &R 17 AR 4 A2 2
Flx 138 4 (CEH)F#En 66.7 %) Th o
7o T OMEF L OMEREERIONFR A 2 3 12
LT, 66 44 CEXFER 66.9 %) |
P 72 4 CEY4ENE 66,5 %) T, 4R
BERICIZ 70 3R 3 53 4 Tl b £ < IRV T
60 %1% 38 44, 50 AR 27T L DIATH U |
HEFR E B OF R 2 B L T 5
Lo EEbinsg, BLHIO Total TEQ D
PIfE I3 2P (181. 7 pg/g 1ipid) 3Bk
(75.9 pg/g lipid) ® 2 fFLL EmVMEZ R
L7z, &Moo f iz bz md
2,3,4,7,8PeCDF D@ (>500 pg/g
lipid) 573 11 A E L FEREAZHF L &
FTWe, BB FImEEOL 14 F 5
(2002) 7> & 17 4 JE (2005) o i
2,3, 4, 7,8 PeCDF J2 [ DAL Z K 312
R LTz, MY 2,3, 4,7, 8-PeCDF I | X4



DEWIEEE < ZHIERFEROBEL Y
LEWEZ R LTz, £72, BEOEWESE
BRI LTV DE L0020
MOBETIZIE & A EELL T2, Fik
14 4F1Z 2,3,4, 7,8 PeCDF & FE /NI BERE
(n=32, <30 pg/g lipid), FILEERE (n=19,
30—50 pg/g lipid), mERERE (n=87, >
50pg/g lipid) Tk - I=HIEHRE D 3 B
oy W AR 2002 4E Ay B 2005 4R D
2,3, 4,7, 8PeCDF J&fE DAEEHER X 4 |2
AU, BRERTAE TR LTS LD
IZH R XD, B RERTIIIEEAL
B> L CnAnEHERI S D,

(3) — A B DI &A1+ 58
ST

W< U7 P ERRFUWIREGFE TR L
iz — MR AN B 1 (18-22 7#%) D IfLH & A
T FEONH) Total TEQ X 11.7 pg/g
lipid TH Y, FAL 16 F I R Tl
STz 60 Ll EO—#RERD Total TEQ
37.4 pg/g lipid @ 1/3 ThHo7-, E£7-.
1 » ARMNC 3 [BIERI X iz 39 4 ik &
AF X UHBEED OV EIE 2-11% T, 1
r A EWIEWETIZIM A X A AT
MOPREIZIZE A EEBN 2T L2V
Mofe, 5%, M XA 4 F v VFHRE &
F&1 DOECIEBNBESE & O BAR O R B 231
b,

D. £&8

MK 5 g N6 XA A Fv L FEE EEH)HD
IEMECHIE C&E Do iiEEMer L 2,
E BT T — 2 OIS Z T3 D 7=
7T B o b o — Lk & it
L. OHEDOSR B 2T T b, £ DOfER,
ZEOFHMEOEHNT —Z ZHE LT 5
bt MNEREREFHETHLMIEDT — & X

— AR I T D E N TE T, T2,
2004 FEDIMF X A X U REEMZ T
RTIMIE 2 Wi L HE 12 K 2 RBEH O 2 Wr
ZHRIET D HDOTHY, Rk 15 F0 b
17 FEITHT 7212 39 4 DHEE D ZRES T
o

Aotk HWT, Rk 14 RS 17
FEOME—FRZZZEHEOMF XA A4
XV U HHAE A 2EICER L 20,
S DK AR & DR R i AT 72 D T2
B, BE L RO —EROMRE L FE
fE U7= R, 2 EE O % A 4%
VHRIRE OEEIEIT— N 3.3~3.6 fiF
Tholz, R 14 05 17T FEOMIE—FF
B2 2®H (JER 1381 4) D H 6 4 FaEf
LCx#Z Lz 138 40k ®E O
ATy CBHREORMIT., h
2,3,4, 7,8 PeCDF IR ITFM A m VI E&H
<, ZMEIFFEFEROBEL Y b EVELZ R
L7z, IRE OB EAF R TR0 TR
LTWDHD0DEDMOEETIZIZE AL
AL L CUNRuy, I 2, 3, 4, 7, 8-PeCDF i
EomikCEfiix2E % 3 HITaT
2,3,4, 7,8 PeCDF I2JE DRAFEEN A RS &
FRERECTETHAO LTS Lo Icb
PIHD, - REERETITIZE A EE
LTV EHEHIEN D,

E. SR EMEO HFE - Bk
L,
F. 2&3mk
1. T. Todaka, H. Hirakawa, K. Tobiishi,
T. Iida: New protocol for dioxin
analysis of blood. Fukuoka Acta.
Med. 2003, 94, 148-157.
2. T. lida,

dioxin in human blood:

T. Todaka: Measurement of
Improvement of
analytical method. Industrial Health

2003, 41, 197-204.



3. B MRFO XA A% FEAE
WME~=a7 V. 12412 A 22 H

3. EREFERE, P B, L, A
R, fakebez, 98 mkoE, JIeLF « il
FEFBFE ML 2 A % o L ~L OB
AHAL (2001 4F). f&EEEE. 2003, 94,
148-157.

4. T.Iida, H.Hirakawa, T.Hori,
T.Matsueda, K. Tobiishi, R.Nakagawa,
T. Todaka: Follow—up survey of Dioxins
and Related Chemicals in the Blood of
Yusho Patients in 2002. 24th
International Symposium on Halogenated
Environmental Organic Pollutants and
POPs. September 6-10, 2004, Berlin
Germany

5. T.Iida, T.Todaka, H.Hirakawa, T.Hori,
T.Matsueda, K. Tobiishi, R.Nakagawa,
J.Kajiwara, D.Onozuka, D.Yasutake,

T. Yoshimura, M. Furue : Follow—up survey
of Dioxins and Related Chemicals in the
Blood of Yusho Patients in 2003. 25th
International Symposium on Halogenated
Environmental Organic Pollutants and
POPs. August 6-10, 2005, Toronto Canada
6. T. Todaka, H. Hirakawa, J.Kajiwara, K.
Tobiishi, T.Iida, T.Yoshimura,

M. Furue : Follow-up survey of Dioxins
and Related Chemicals in the Blood of
Yusho Patients in 2002-2005. 26th
International Symposium on Halogenated
Persistent Organic Pollutants. August
20-25, 2006, Oslo Norway



*Anuenb jusreamnbs o1x0) 1)L (URINJOZUSQIPOIO[YOLNI} : JD L ‘UIX0Ip-d-0ZUaqIpoIo[yoena)
:adol ‘1Auaydiqororyoendy ;g ‘ewuad 94 ‘ueinjozuaqip pajeuniojyoAjod :jgDd ‘urxoip-d-ozuaqip pajeunio[ydAjod :qad {[Ausydiq pajeuriojyoAjod :gDd SUBINIOZUIQIPOIO[YILIO0 DO
‘urxorp-d-0zuaqrpoIo[yoe}oo (gD HNWI| UOHBUTIWLIIP Y} uey) ss9 :(N ‘erdoy :df ‘exoy :XH ‘suemnjozuaqrp pajeuIo[yd : Jq) ‘surxorp-d-ozuoqrp poyeurio[yo :qq) {Audydiq pajeurioyo :gd

%€ 0620  65C0 100  LLTO 1LT0 0820 8870 0620 ¥LT0 8LT0 9LT0 9LT0 0820 6LT0 65ST°0 (%) EZ LHEH
%S $8C  S'€C 458 S Y4 $'8C 9¥C |KY4 e 0'stT e S€T 1'sT 86T 6'ST v OdL [e10L
%IT 8¢ 0¢ 970 ¥T ¥ (%4 4 0C 1'C LT ¥ 9T 8T LT €T OdL-sgDd oyo-uoN L
%9 1'9¢ I'1e 6C1  LTT 1'9¢ 1'Ce 8TC €T 67T S1T I'1¢ [Sy#4 0'€T TeT 0T OdL-s1dDd/saddd L
%9 I's 'y 80 ¥ I's (a4 vy 4 (44 vy Y 'y (47 vy 4 OdL-sddDd L
%9 60T  L9I 0I'T €81 60T 8°LL ¥'81 081 L81 I'L1 L91 ¥'81 881 881 L'LT 0d1-sdadd L
¢ [86-OHM] &

%6 9'0TTC 6'00L1  €¥'S9T 6'TH6I S'eS81  S9561  $'9S81  9'I9LL  S'€O8T  €LE6T  0T8OT  90TCC  9°€LOT  1'9CIT  6°00LI [el0L
%€ €E0l  6F P8l S'I8 L'88 T06 G'G8 6 €% 788 1'88 968 L'L8 €€01 9'¢8 SgDd OYHo-UON [ej0L
%8 0'TEIT €LI9T  61SST #1981 8Y9LT  €9981  OILLL  L9ILL  TLSLL  68¥81  6'€661  01€IT 09861  L'TOT  €LIII AdDd/Addd 1eoL
%3 90S  06¢ see Ity 99t 8Tr 9°0S vy S6€ LTy L0Y L'EYy €Ty I'sy 06€ AdDd 1eoL
%6 €L80T €8LST  6LPST €8I8I TSILT  S€T8T  +0TLT  €SL9T  SLILT  T9081  TES6T  €L80T  9€v61  9°LL6T  €8LSI aaod 1eoL
%t 981 191 8L0 VLI S'LT 81 081 891 TLI 0LT 981 vLT 991 €8l 191 (69DIDXH-SSFHE€
%I 09C 181 ST 9T §'Te (¥4 80T 1'81 161 1'sc 1'ce LT 092 84T St (9T1H)IOURI-S £ €
%Cl  TSS €ye LOS  TTH L'Ey Sep L'y (%43 S'8¢ €1y STy STy 0'0v Tss 'y LLHEDL- g
aN aN aN aN aN aN an an aN aN aN aN (I8#HEDL-S.hPeE

an an an an aN aN aN aN an aN aN aN AddD0

aN an aN aN aN aN aN aN aN aN an an AADdH-6"8° LY €T T

%8 S8l Syl 8TT 691 081 6L1 081 091 8°G1 TLI 961 S8l €91 9L1 Syl AADIH-8 L9V € TT
aN aN an aN aN an an aN an aN aN aN AQDXH-68°L'€T’1

%0 LT LT LT aN aN L'T aN aN aN aN aN aN aN aN AADXH-8L9V €T
%S €L 1’9 80 69 89 0L €L €L 99 69 TL 99 I'L €L 19 AQDXH-8L9ET’1
%8 €8 09 090 TL 9L 0L S'L v'L 09 SL 69 €8 €L 99 89 AADXH-8 LY €T1
%01  T9 (Y IS0 6% 79 6t St 8y 0S 0s 6t (44 1A% Ly 0S AADPd-8°L Y €T
%8¢ t'l S0 wo Tl A aN aN aN aN aN an aN 'l ¥l S0 AADPd-8°LETT
%6¢€ ST 'l 890 81 91 an an aN aN an an an 'l ST aN AAD1-8°LET
%6 S6¥81 0'0LEl  TOEPT L'06SI €S6vl  T'16ST  89LVI  8SLPI  0LOST  9LLST  TvCLT  S6¥81  6%0LT  #'STLT  00LEI aano
%01  0°€91 9811 Syl Tevl TSl 9051 0951 9811 L'8C1 6Trl vl 9961 9161 0°€91 LTl AaOdH-8°L°9v €T T
%EL €Y1 $'6 ST €11 811 911 9Tl 66 L6 $'6 S0l 9Tl Tl €yl 011 AdOXH-6'8°L €1
%S S09 0TS 90c  ¥9S €SS €S L'LS 8¢S 9'¥S $'09 709 0cS 965 L'8S €es AdOXH-8°L9°ET1
%6 38 ¥'9 L90  SL 88 0L v'8 L'L L'L 6L ¥'9 'L 0L €L 9L AADXH-8° LY €T
%Cl 6 ¥'9 80 €L ¥'6 9 I'L S'L €8 S9 69 €L I'L 89 L aaoad-8°L €Tl
%IE  +'T S0 LSO 61 v v L1 0C 81 Tl S0 1T €T (44 61 addL-8'L€T
AD Xe]N  UIN as UBIN 1 01 6 8 L 9 S 14 3 4 1 "ON'10T

WM QALY IDd A2 QW S AMDd S AMdhE T A — i 22 T ¥



*Amuenb jusreamnbs o1x0) :O)F L ‘URINJOZUSQIPOIO[YOLNQ) (I ‘UrxoIp-d-ozuaqipooyoend) :qa L Ausydiqororyoens) :g) ], ‘euad 94 ‘ueinjozuoqip pajeurio[yokfod : JqDd ‘urxorp-d-ozuaqip pajeutioyokjod :qaDd ‘JAueydiq pejeuriofyokjod
:gDd ‘SUBINJOZUSQIPOIOYOLIV0 (DO ‘UIXOIP-d-0ZUaqIPOIOyoeId0 DO HIWI| UOHBUIULIdIOP oY) uey) ssdf :(N ‘eydoy :dH ‘exoy :XH SUBINJOZUIQIP PSIEULIO[yd : (1D ‘surxolp-d-ozuaqip pajeuro[yo :qy ‘[Auaydiq pajeutioys :go)

098 009 ¥S 189 016  09¢  ¥II  0L9 006 09T 8T SS9 068 0Ze  LI1 LS9 0788 00€ 9T 9€9 08  0€E  TII €S9 (s1e0k) 98y
S0 0 10 €0 S0 €0 00 €0 0] 0 00 70 90 0 10 +0 90 0 10 €0 90 0 10 €0 (%) prdry
L'66 €Tl 6SI ¥LE 05001 L'8 STyl THIL €086 9 LoPl 19Tl 99LIT €S TPl 0STL 19TIT 0L €8yl Sl L'6v0l 6'€l  SO081 €6LI OHL 0L
8¢S 0C 78 61l oy 80 89 011 079 90 €L 901 09§ vl 69 LIl t6S 90 LL €T 9Te Tt 8s S0l OHdL-sgDd teueido)
(42 S8 76  SST v'786  tL TOPL  TEIL TY96 61 86ET SSIT 69SIT 6€ L6ET €EIT  6LOTT ¥'S LYl T'¥TI 6'9€0T LIT  #081 L'89T OAL-s1ADd/sAddd
%3 3 € Tol 7016 1T TIEL 816 168 0T CIEl €386 YrLOl 81 I'IEl 8S6  v'6T01 1T 6LEL 9P01  L996 Tt 8ILT  86€1 OdL-s4dDd
943 0 Ls €Sl 8€L  S¢€ L0181 899  +T ol €Ll S'T8 T 66 9Ll S8L €e ¥01  S61  TOL LS 0l 6'8C OdL-sAddd
B3 €67 SPOL 6951 vIE98 L'OPE L€  O'SEWI 1966  vPT  SP9  OFEl  €€6¥ €6C  €0L STyl v6T0l  €1€  8K6  8I91  TT8Y  €LE 126 99%1 [eo]
YhL 6S 901 061 TEWI €9¢  9LPL 999 956 9T 8ET  t¥T 81CI LE 891 96T 0zel 8t 981  0CE 9001 99 891  SOE sg0d Teue[doo [e0],
veTs S€T 0101 6LEI I'vLE8 6'66C 8'69L 8911 S60€  8IT 19 9601 166€ T T09  6TIT 9886 TEC 998  66C1 €69 80E or8 1911 Aa2d/adand el
98 Sl vl LE L'€9ST €€l L'€SE  L'€ST 9T Tl 8r€ 79T 8€6T 4 € 65T vhLT €l SLE  ¥8T  ¥6ST 81 9% 18¢ AdDd el
1L18 viT €001 THEI L'81€8 18T 1°€L9 8¥I6  6S¥C  SOT  LOF  ¥E8 YT6€ 181 oLy 0L8 086  TIT  T8L  vIOL €9 LLT 99L  08L aaod oL
161 ¥91  0LT  6°€9 €868 611 TEIL #'SSI I'L9L 0 $'86  'SEl 9GIIL LTl T6El €8T FIEIl LTI SPST 000T O0¥96  01€ 0991 1207 (69DEIXH-S'S €€
881S 891  S08 STII oty 0'S rr9 96 8165 0 oL €76 L1ES  TIL €59 186 6095 0 LIL T€0l  S6l€ 8L S8  ¥8 (9T1)d2d-S ' €€
Tlg 0 8y ¥ 091 0 0T 011 L'69 0§ T8 011 8IL 0 9 98 1'9% 0 L 01l S8T  0¢ Ly 8L LLEDI- ¥ €€
0T 0 €7 9%¢ 1sc 0 4 Y SLE 0§ 0¢ [ 81¢ 0¢ 81 £¢ 01y 0¢ e 9¢ 90z 0§ €T ¢S U)EDI-S'Ft'E
LI 0C vl [K3 8Ll 0T 0’1 [K3 6L 0T ST €T 9¢ 0T 70 0¢ I'6 0 ¥0 0T 0C 0T 00 0T AdD0

aN aN ¥ 01 0 01 aN aN aN AADAH-68°L V€Tl
Tyl 0l e Tt L1z 01 L't L't 0z 01 I'e L't 87T 01 9T 8T 86c 01 0y T¢ 801 0l €T 6€ AADIH-8°L9P' €T T

aN aN aN aN aN aN AAOXH-6'8°L€T'T
Ts 0’1 80 Tl € 0’1 90 Tl Y 01 90 Tl aN aN aN AADXH-8'L9V'ET
EXY 0’1 9T LS 89K 01 19z €8I I9L1 01 Sve 98l gIEC 01 0LC 0T 00T 01 '6C v T9L1 01 e L'6C AADXH-8L9ET'1
861 01 LT 0 $969 01 T98 I8 ¥'86S 0’1 8€8  ¥0S LLEL 01 TL8 0TS 669L O] 966 065 €789 0T TLIT L'T8 AAOXH-8 LY €T
7'€9 09 LrL SLl 9T TE ove  I'SLT STH91 6T L1vT 8181 S'Es6l 9T TOPT TILT L6881 T'€ 1'2ST 0T61  90LLT L9 €SIe  1'9ST AADPd-8°LYET
9y S0 S0 L0 Ler S0 Ll [ 'S S0 80 60 9 S0 L0 80 €9 S0 80 60 4 0] 60 Tl AADPI-LETT
Sy S0 L0 01 6T S0 8¢ 0¢ L6 S0 91 81 6F S0 Lo Tl €9 S0 60 ¢l il S0 ST 81 AdOL-8°L°€T
6'€19L  TI8L €886 99Tl TSO6L L'STT 6'9€9 +L6L  TSOET SO081 €0LE 89IL  1'90LE 9Lvl 68Eh €€9L 98516 STLI TYTIL TLL8 €9T¢9 S'LEL  SOSL L'L99 aano
SOLy 9Ll ¥'SS  S8L TsIeE 18 T0E 89 9¢6l  8€l 6ST 86 TL91 S8 6TC 98¢ €95S 801 LES €9 9Erl  ¥S L0T 99T AADdH-§°L9YETT
91 0’1 8T St 0vc 01 e 8Y Iec 01 e %4 6Ll 0’1 LT 6¢€ 0y 01 8¢ IS 011 01 €T 9t AADXH-6'8°LE€T'T
1'0L €L 011 LLT SYLT O 80y  80S 9197 8t Sy Teh S8pe 8¢ 9Ty ¥0S L0609 L'y 0€¢S 10T ¥ vey  L'9S AAOXH-§L'9E€TT
vel 0l 61 9¢ oL 01 6’1 0¢ S8 01 91 9T S8 01 91 9T 801 01 81 67 LL 0l 81 ¥ AAOXH-$LYETT
861 e r'e 06 ek 01 09 0l 98¢ 01 96 L6 45 S0 vs L6 8'9% Sl 6'S ' ses €¢ 01 0T aAdDed-§°L €Tl
[ S0 80 61 S91__ S0 vl 91 vy S0 80 vl 9¢ S0 80 L1 vy S0 80 L1 L'y S0 L'l 81 AdDI-8'L €T
“XBA ‘U dS UBIA "XBN ‘UIN - dS UBIA “XBIA ‘U dS UBIA “XBA ‘UIIN- dS UBIIA "XBN ‘U dS UBIJAL “XeA "UTIAL das UBIJAL mu®=0w=ou

(LTI =) 00T (LET=1) 00T (Trz =) $00T (697 = 1) €00T (6L2=1) 200T (8L =) 100T

S[0JJUOJ [BULION

syuonjed oysn x

(pidiy 3/3d) uonenuoouo)

(§002-T00% ) HADd — £ L= UL O SAA0d SAADd @ eh TS Tkl 32



B PCDDs

Normal controls

OPCDFs

Non-ortho-Co-PCBs

Yusho patients

777

0 20 40 60 80 100 120 140
TEQ pg/g lipid
1 HIERE M OYEFE OMR T XA A4 X% VFHDLS
FHREFEBITEQ  (20054F)

@23,4,7,8-PeCDF

Normal controls

Yusho patients

01,2,3,4,7,8-HxCDF
[1,2,3,6,7,8-HxCDF

100

0 50 150 200 250 300
) (pg/g lipid) ‘
B2 A R O 0 7 PCDF B
(20054)

(pe/g lipid) 2.3.4.7.8-PeCDF (%) Izggg (pe/g lipid) 2,3,4,7,8-PeCDF (& 1) Igggﬁ
500 —a—7084¢) | 900 —a— 7081t
400 400 ﬂ\‘\‘__‘
300 300
200 200 HH—.—'
100 | .‘\A——A———A 100

0 ‘ : : 0

2002 2003 2004

2005

3 HIERRTE BEAEE

2002 2003 2004 2005

22 & (1384)(M2,3,4,7,8-

PeCDFIMM AR ERFELIL(EEEER)

A 70%, B:60m%1C . @: 501K




R 3 FRI4-1TEERZZ BE DR - Fo R

B4 % S5t
507 5% i 5 3 8
50m% 1% 12 15 27
607% 1% 16 22 38
707% 1% 24 29 53
80k UL E 9 3 12
&t 66 72 138
( pg/g lipid)
400
300 \
== —A
§2oo -
O
100 |
| ——%—3F
2002 2003 2004 2005
4 GHEZRTEEEFIEEHRZZEN3IBA)D
2,3,4,7,8-PeCDF I EERELL
A SEEHEOS0 pg/glipid) . B FEER (30-50 pg/g lipid) .
@ £ B (<30 pg/g lipid)




HE B MK+ P C BEBBREICR T 5 0MiEDH R B X UZ ORI BE 4 5 15

AR e

SEMIEE EAMEE @ ROMEERENTET TR

WHget i PRIRERE mERREREAZEET AR TR SRR
F)IALF faEi RSB ERT AR TR SRR
RRAR—ER @ RO BR GRS R E PR SRR
Itk fmid RORMEBR BT IEET  FHRIERINER SRR B
IHEAL R RORRER MR TR TR HMEIEE
g omboE R IRORMESREEMIERT  AEE(RTER WFER
AT fEROREREEAI TR FHAEIRER  WFER
PR M RREREENIEET  AEETRR AR
ZEORE R RREBRBEMI SRR BRI AT EAD
/NEFERE ST A R EEBR SRR IR BERR AT EAD
FHS-SE @R REREIET ARSI TR HAD
mREET  fEERRERENIETT  EERE R B
P B JUMIRERE SR TSR B
FHEow EATEE JH—FLIF ok
fRHEMERE  ALTUNEERE 2 — BEER

B s MEZWIREICE ATz (g PCB R L OWRR) & M4

A FX T R ) B RN T T D TR ARG LTs, T ORER, bR
INHHK) 70 FEFEO PCB Rk z= 7S Vi v~ 777 4 — (GPC) LKUVESY
fREEHT A7 v~ N7 T 7 4 —@ma e E & s (HRGC/HRMS) (12 X 0 i -
B BESHT CX DL EFR Lz, S 612, ZO0HREIC XV migdF o &4
F¥ U8 E PCB N —EIOMEE TR S WET 2 Z ENFREL 72 o7z,
Z DOHTIEZ VTR 16, 17 4R O ] R O JE — A iz < i2 3 e ONHE /B3
DAEEIZ — B SE T2 AT OV TEBNC PCB BRI ZHIE L, Z2RiE
F L NDOERIERORE, fFELE L L, 72, mMPOX A4 e
PCBEE D AR5 & .2,3,4,7,8-PeCDF & PCB#156 (ZIEDFRN R 57z,

A. HEEH

[ F PCB K OV O B8 | 1M
JEZWIEOEE 2T LOUE S>TH S,
[PCB O#fk) &i1X, PCBOH A7 a~
N7 A — 7 — (GC/RH—)
ZoRLTRBY, TORFIT—KAD PCB
GC R — 2 LB HMIEREIZER O

GC "X —%HXLTW5, GC RZ—
P, IESRE ClEmy PCB GC 7 u~
k7Z %% —2 @ PCB#118 % Fhk4y &
95 B — 7 BNFIXRTHICAER < . PCB#156 %
TRy &5 — 7 BNFXEIICE W Z

IZHEESWTE Y, PCB#153 & Halisy &4
HEYE—T7 HRMEL LT, 2T 5%



52 &TMERE & —RADENEIE

WICHMEIC T AZ LN TX S, ZRETIT,

PCB O/ "Ny 7 KRBT HZXD GC ~NF—
v iEN PCB#118 B X 18 PCB#156 @
PCB#153 1Zxf 9 HHXH L CE L Z B
HIEEHLMNMILTEZ?, Thbb,
PCB#118, PCB#156 3 J (O} PCB#153 ®
3 2D PCB =/BiE®&4 52 & T, PCB
R N5 — M 2 X0 12T 9 2
EMTE D, — ., Frexld, 2EOMER
Fofmph & A A+ % (PCDD : 7 i,
PCDF : 10 /&, /> # /Y PCB: 4 fi
KO/ 4/ PCB: 8 Fl) Z#llEL T
534, D8RS PCB oMt (£ 4
LY PCB Z3#r & PCB RIER A H — 8
K ORRIREE T & XA A T &
MAHNCATR S Z LN TENIERNRKT
bb, Kk, [Ee’: PCB Z5#rid PCB @
R (209 ARAY) D5ER7R S BESHT % &
4578, 52472 PCB OB ST icHT
DOHEHMFTZHL > TLTCHLIEFICHETH D,
b FilEHORmH & D PCB 1 70 FR¥ERE
FEIZR>N TWDH O T, —[E D
HRGC/HRMS (2 L2 HETH A A X
HMo—EThsd £ /41 PCB) &
[PCB [l % — 3 L O PCB |
DI VB 7 PCB#153 %4t PCB [A)
RAR D 53 4T 2 A RINZAT 5 2 &1L Al EE

BEZoND, £z, MK TELHIETES
NZT — 2 EMET D=8, Bl TIERE -
KB IR T HIEDR L CTH D,

AWFZE ¢l PCB @ HRGC/HRMS
(2 X B BAMEARB AT T ORF 21T - T2,
FHB Y U — 7y TERIEOR R, R
HibE BB & L TR o B Bhfe i il
DAEER T NVEREE I A~ NT T T 4 —
(GPC) #E8 AL, &£aetxiTo72,
LT, ZNDORGEHRERE b &2, 1Ekh]
ETITbnTWmEF o [ PCB R
BLOWER E. T 2 41 PCB )
BIER N T A A U HEEE | JEE—
JeAb L7e SR 22 i Hrik OENL 2 B Y &
L7zo AROWTEZFAWT, Rk 16, 17 4
JEE D 4 ] W O JVE — F 2 3 L ONHE AR
B OERNIC B EET- 60—70 fD—#%A

IZOWTOMH PCB 558 247> 72D TH
HET 5,

B. BFFEFE
(1) AR
WE—FRZ a2 Lictam kN o
ZHE DD bR AT T E (OF
A% 16 R 126 44, 2Rk 17 4RJE 146 44)
B L OVHE BF OFEI— B I E 72 60—
70 RO—N (127 £44) Iz >\ it PCB
WIE 2 EhE L7z, MRiE~ "V > A E2E
BRI 2 W CHEML L, &£ T4°CULT
THIBRT LT,

(2) ¥

n~¥HL TR UrR AKX
ANIFA A X0 (BRI (BR)
) &Mz, n-/F >, PCDD/DF KO
PCB %/, 1% Wellington Laboratories ft:
LU LAY

(3) I+ PCB ATk

mH PCB FOREIL, Frk 15 F12Y
AT CRIF L7z PCB BEMARSHTIE VA&
w7, GPC v A7 AIX GL A/ =&
(BF) 8% GPC % 7 41X MSpak GF-310
4D (£ 4.6mm, K& 150mm, WEFIE
T (k) ) ZzHW=, WEICHWE
HRGC/HRMS I HP6890 f A/ n~ K
7 7 (Agilent #1:8) /& #5375 Auto Spec
Ultima (Micromass fE#l) TH %,

(4) Zpralklo i

Mg bg Z EFEIZEV IR, 7 U —27T
v S AINRA 7 L LT 18Cre 7~V D
2,3,7,8 (i FEHa{A> PCDD/DF17 FifE
KX A PCBA4 %4 50pg., &
512 PCB ® 3725 10 HFEEHA 21 FikE
(IUPAC#28. 37. 52, 70, 95, 101, 123,
118, 114, 105, 153, 138, 157, 178,
180, 170, 189. 202, 194. 206. 209)
% 500 pg IR L7T-, ZHZEBEHRIZHEW
FERLIA AT o 72 9, IEMEIR D 7 L DF 1 |5y
(10% (viv) Y7 uvauxHomn-~FH
Wiy AT L%, U7 Afll~ A1 s
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2R TIE L, BBWEETZ UV —2
CFWNTEMEEE Lz, T F 10011
EMZTIFH—TCTHEE, 20 50ul %
GPC Rzl L7z, #Eg o EHZ T Y
VUANA 7L LT 18Ce T oUVERR O
2,3,3,5,5-pentaCB (IUPAC#111) 250pg
WML, &% 50ul &L T
HRGC/HRMS H7E&EE LT,

(BRI~ DECFE)

1A PCB FHORNE L, AN DIRE DS
NT=BEOHRERRE LT, TR DIFE
IZBE L IR ALBE X 7= 5 B D 2
BV, EANZRETE D X0 REHITE
TEL72W,

C. BRERRUVDEL
1-1.EREZ =2 ol PCB 04T
F 1 2Rk 16 F(2004), PRk 17 4F

(2005) 12 S e L 7= 4@ ] Y& 0 e — F i e

Z2E Ol PCB S HTHE R OF-RL 16

FEITERIL U 72— A D L PCB 45 HTfE

RER LT, FFEOK PCB REIL VK 16

£(2004)7° 1.88ppb, Fhk 17 A4-(2005) 73

1.93ppb T A D# PCB 2 1.34ppb

EHARETEWVRETH DN, AT —

D 43 ND-HJHs PCB X 2.59ppb T

—ANDK 2 fETH D, BYERRTIX

PCB#74. PCB#188 IZ— i N ~ME <,

PCB#156., #157. #165, #189, #202 %

MY,

% 16 4F &Rk 17 FEORET — & %
el 2 - O WA HER L T2 Lo
[ B DO WME—F 2 iz ® 77 &I DN T
BACE AT Uiz, 77 40 5 BIIIERE B
Flx 61 4, RBEHF X 16 HTHoT,
Rk 16 42D PCB /R4 — 45 it 1%
BERETITANRNT =354, B/XF—
194, BCX¥—r 54, CREZ—
154 ThYH RKBEH LB ¥ —2 & BC
INBE =N 1 LT O, ZFOMITT T C
NE = Tholo, YAk 16 Fr 5 17 4
TOPCB A —2DOBALIZI B /XZ—2 D
REBEL . CARNE— DORBEEN 14
T BCREZ— & boT-, 3H#HE

26 10 HFEDS PCB RO
X 1ITR LT, I PCB 3L 3, 4
BRI AT D BEOA, 5 HEHRIR
PLEITMIERREEE O TR E, Rk 16
L 17 FEDOETIZER 17 F£01E H N
HTFEOWNIEIE 10%FREE O THIERR
ZOFHN L Ebihs, PCB /¥ — 2745
Hriz 857 PCB#118., #153. #156 O
FEDHE A X 2 128 LTz, MIEREBEIX
— X AT PCB#118 73K < . PCB#156
DNEWVEFS A 70 R 2 — o BoR LTz, RV
R EE IR 17T EOENE T EWNIEIE
FARCTERLTWAZH, PCB /¥ —
IINTIZIX B e o T2,

if.F PCB BEMERRE & Z A A F
IR ORRR AT 2720 | X 3 IZhE
BT OBEF o M PCB#156 &
2,3,4,7,8-PeCDF IRED LG Z R LTz, 7
A AFTANFIZEEN TV PCB#156 &
2,3,4,7,8-PeCDF O i i FE |2 13 1E DO AHES
DD HND,

D. ¥¢&®

GPC BTV —2 7 v I HEEZ1TH
Z&ickv, i PCDD, PCDF Bt
J A PCB AT & RIFFIZ, £/ A v
Y PCB 5p#r& PCB /3% — i DNT A
DGR REENATZ D L 9727z,
FOFEER, =/ 40 PCB 2&gte X A4
XU, PCBIREBIONPCB X% —
DT XTOWMEZE., BIFHEDT — 4 %
FRFICHEE T2 RS L HI12ho
776

—Me N 127 4 & A& RO MAE —F R
ZHHED D LR EIT->T-%2#H (F
B 16 R 126 44, ARk 17 4R 146 44)
oI PCBEEAKE L Z A, HIE
BEE OFRIZ— B S H 72 60—70 XD —fi%
AN D# PCB R L~z LIMEBE O
A X — DA PCB 5 L ~UL3H] 2 %
TohHo7=, PCB ¥ — XL A EEYL
L T2y, PCB [RIRIKDOIFIE L & i
95 EHIERE X AL~ PCB#118
MK <. PCB#156 73 WVEHEA 72 /X X —
VERN LT,
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i PCB JHEMERRE L ¥ A4 4%
AP FE DO BMR 2 fRAT L7 5. PCB#156
L 2,3.4,7,8PeCDF D ifi. i IZIZIED
BT BT,

E. FAEEHED HFE - &R
7L,

F. 2&3Wk

1) 8 ghoE, ReaFiR, FEmid, )
Lo P B SEIEAL, B RERE - S
JWRHE I v~ 757 40— (GPC) KOS
SIRREH A7 v~ NI T 7 4 — &R
g &0 M (HRGC/HRMS) (2 X 51
F1 PCB EAMERSH. mESTE 96 :
220-226, 2005.

2) WAL, A&kl o sk, P
L, AeaFnoR, SREPELE @ ff PCB /Y
Z— RIS BUT DUERIE & BAMARS T
EOREMEIZOWT. mEE 94 ¢
144-147, 2003.

3VERMFEME, P B E)IEAL, A
TR, Rz, Y mhos, F)IALF - il
SE B I 2 A A% v U LUV OB B
A (2001 ) . MERERE  94:126-135,
2003.

4) Todaka T, Hirakawa H, Tobiishi K,
Iida T : New protocol of dioxins analysis
in human blood. Fukuoka Acta Med.
94 : 148-157, 2003.

5) SAFFEGEM ¢ 5 11 R LF RS
ZL54E P164-165, FARHET, 2002 4 6 H 3
H~5 H.
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#1 MERE RO ADIM T OPCBIRE (pg/g)

THE B —A
2004 (n=99) 2005 (n=92) 2004 (n=127)
) RS Rl EROK ) YR R ROR FY) B R &R
245-TrCB(#29) 0.1 0.1 00 0.4 0.2 0.1 00 0.9 0.1 0.1 00 0.3
244'-TrCB(#28) 6.1 37 00 274 45 55 00 281 8.5 62 23 433
344 -TrCB(#37) 1.5 1.6 00 103 0.1 05 0.0 3.7 0.0 00 00 0.0
22'55'-TeCB(#52) 44 22 15 16.5 34 72 00 589 4.1 26 13 16.1
22'45'-TeCB(#49) 1.1 04 04 3.0 1.7 24 0.1 16.5 1.0 04 03 23
22'44'-TeCB(#47) 22 07 1.0 49 28 34 01 225 1.9 06 08 4.6
22'35'-TeCB(#44) 1.7 07 07 7.5 2.7 41 05 278 1.5 05 03 33
23'4'6-TeCB(#71) 0.8 04 00 3.8 0.1 04 0.0 33 0.6 02 00 12
234'5-TeCB(#63) 0.3 02 0.1 1.1 0.2 02 00 1.0 0.5 03 0.1 2.0
244'5-TeCB(#74) 35.0 337 00 2008 31.8 355 0.0 1805 63.4 36.4 121 2350
23'4'5-TeCB(#70) 1.0 04 02 3.5 1.4 30 00 214 0.8 03 02 22
23'44'-TeCB(#66) 5.0 47 1.0 405 5.6 45 00 268 7.7 6.6 14 402
233'4'-/2344'TeCBs(#56/60) 24 1.9 04 115 22 1.8 00 9.9 2.9 26 05 162
22'35'6-PeCB(#95) 2.7 1.1 1.0 6.9 3.4 45 00 320 2.7 13 09 9.5
22'355'-PeCB(#92) 2.0 13 03 73 2.5 20 0.0 9.7 2.8 22 05 15.6
22'455'-PeCB(#101) 5.4 3.5 1.1 19.1 6.7 56 0.0 305 6.1 4.1 13 263
22'44'5-PeCB(#99) 55.2 533 24 3202 75.5 743 51 4135 40.4 223 102 1207
234'56-PeCB(#117) 5.1 60 04 336 7.1 97 00 535 3.0 22 06 140
22'345'-PeCB(#87) 29 23 06 133 3.4 29 00 132 22 12 06 8.2
22'344'-PeCB(#85) 0.6 04 00 2.8 0.5 06 0.0 22 0.7 04 02 2.8
233'4'6-PeCB(#110) 1.3 07 04 3.9 2.3 2202 14.1 1.3 05 04 2.9
233'4'5-PeCB(#107) 2.0 15 02 12.3 2.4 15 00 7.9 32 25 06 16.7
2'344'5-PeCB(#123) 0.8 07 00 3.6 0.8 0.7 0.0 3.8 1.5 1.1 0.2 8.0
23'44'5-PeCB(#118) 455 353 1.9 206.0 57.1 388 82 2057 79.2 500 159 3624
2344'5-PeCB(#114) 73 72 00 450 5.1 7200 504 5.5 2.8 1.6 16.6
233'44'-PeCB(#105) 9.7 77 06 535 12.0 81 2.1 40.7 16.6 1.9 30 778
22'355'6-HxCB(#151) 33 28 04 214 4.3 42 05 312 4.0 29 08 182
22'33'56-HxCB(#135) 13 09 02 5.9 1.6 13 00 8.0 L5 09 04 6.3
22'34'56-HxCB(#147) 1.6 1.1 0.0 6.4 1.5 L5 00 73 1.6 1.0 0.1 6.1
22'344'6-HxCB(#139) 2.5 19 03 114 35 2303 10.9 2.6 15 04 9.5
22'33'56-HxCB(#134) 0.1 0.1 0.0 0.4 0.0 0.1 00 0.7 0.1 0.1 0.0 0.5
233'55'6-HxCB(#165) 32.8 348 00 2040 4.6 206 0.0 1308 0.0 00 00 0.0
22'34'55'-HxCB(#146) 56.1 39.1 3.1 2449 75.8 545 50 3327 445 212 152 1529
22'33'46-HxCB(#132) 0.9 06 0.1 3.6 0.8 09 0.0 44 0.9 0.6 00 3.7
22'44'55'-HXCB(#153) 334.0 2043 182 1069.0 4287 2670 37.6 14812 288.1 1300 935 8792
22'3455-HxCB(#141) 0.8 06 00 3.5 0.8 09 0.0 5.1 1.0 07 0.1 4.9
22'344'5-HxCB(#137) 21.1 234 0.5 1565 263 327 09 2127 9.6 47 29 328
22'33'45'-HXCB(#130) 14.4 153 08 953 17.6 209 0.7 1326 8.4 5.1 19 348
233'4'5'6-HXCB(#164) 97.0 702 49 3859 95.7 81.1 45 5068 62.0 320 00 1945
22'344'5-HxCB(#138) 1923 161.1 7.0 9408 255.2 2287 169 1413.4 131.6 64.4 409 4213
22'33'44'-HxCB(#128) 2.1 1.7 02 14.0 28 19 06 9.1 2.8 1.7 04 9.2
23'44'55'-HXCB(#167) 9.4 66 04 315 12.9 81 1.1 383 11.8 59 34 467
233'44'5-HxCB(#156) 107.8 1260 1.7 775.1 142.1 1682 1.4 8889 25.7 127 89 918
233'44'5-HXCB(#157) 29.5 350 03 2122 402 484 04 2619 6.5 30 23 213
22'33'566'-HpCB(#179) 0.6 04 0.1 2.5 0.5 06 0.0 3.4 0.7 04 0.1 3.0
22'33'55'6-HpCB(#178) 20.0 109 09 593 24.4 122 23 730 19.9 96 74 620
22'344'56-HpCB(#182) 90.9 499 60 2534 113.0 57.0 112 3504 89.9 439 319 2760
22'344'5'6-HpCB(#183) 23.4 15.1 19 713 311 19.1 25 1012 19.8 100 65 3589
22'344'56-HpCB(#181) 13 18 00 100 1.7 24 00 133 0.2 02 00 0.8
22'33'4'56-HpCB(#177) 21.2 133 21 617 24.9 158 1.7 889 18.5 97 51 600
22'33'455'-HpCB(#172) 15.8 1.7 07 667 19.0 148 09 920 9.5 47 34 313
22'344'55'-HpCB(#180) 260.9 159.1  10.5  833.0 316.6 2006 24.0 12355 189.8 91.7 740  650.3
233'44'5'6-HpCB(#191) 5.8 57 01 328 73 78 04 491 24 L1 09 6.6
22'33'44'S-HpCB(#170) 103.9 81.7 24 4927 137.8 1147 66  699.1 552 27.0 218 1837
233'44'55'-HpCB(#189) 143 148 0.1 84.5 19.6 198 04 1018 3.4 16 13 11.2
22'33'55'66'-OcCB(#202) 53.5 1557 0.0 7746 183 175 00 547 9.0 148 0.0 1295
22'33'45'66'-OcCB(#200) 8.4 270 0.1 1738 33 27 03 10.0 2.1 49 00 386
22'33'45%%.0cCB(#201/198) 39.4 22.1 05 953 69.0 383 55 2391 322 17.1 124 1310
22'344'55'6-0OcCB(#203) 374 236 0.5 1268 59.0 408 3.1 2735 25.0 128 89 908
22'33'44'56-OcCB(#195) 10.2 75 05 438 14.3 119 12 778 5.8 3.0 1.9 209
22'33'44'55"-0cCB(#194) 40.8 24.7 1.0 1307 53.9 342 40 2162 274 153 86 1293
233'44'55'6-0OcCB(#205) 1.8 15 02 9.1 3.1 29 03 18.1 1.0 04 03 2.7
22'33'455'66'-NoCB(#208) 2.9 15 01 6.5 3.1 1.7 05 9.7 2.5 12 04 7.4
22'33'44'566'-NoCB(#207) 1.4 08 0.1 4.0 1.4 09 03 5.8 1.1 0.6 02 32
22'33'44'55'6-NoCB(#206) 8.8 52 02 292 10.4 67 13 402 6.3 28 22 19.8
22'33'44'55'66'-DeCB(#209) 4.1 19 02 11.1 52 20 1.1 11.7 4.4 18 16 121
Total TrCBs 7.7 40 00 288 6.8 56 0.1 28.9 8.6 62 24 435
Total TeCBs 53.8 377 106 2244 57.7 455 52 2132 84.4 463 182 3179
Total PeCBs 140.5 937 113 4495 161.6 1032 0.7 6109 165.2 96.0 412 6769
Total HxCBs 907.6 677.8 399 4131.0 11673 928.1 161.8 5245.4 603.0 2757 201.3 1908.4
Total HpCBs 558.1 3459 252 1853.6 724.6 439.9 110.1 2689.7 409.4 1957 159.2 1294.0
Total OcCBs 191.6 1978 3.0 1043.1 208.5 1308 22.1 8573 102.6 577 378 4160
Total NoCBs 13.1 74 04 390 14.9 9.0 23 557 9.9 44 28 291
DeCB 4.1 19 02 1Ll 52 20 11 11.7 44 18 1.6 121
Total PCBs 1878.5 12087 1162 6958.7 19355 15983 341.5 9566.9  1387.3 643.4 518.7  4600.7
NN & (%) 0.35 0.05 027 0.53 0.34 0.05_0.27 0.47 0.33 0.05 022 0.49
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1000 | £42004
a00 12005
g 600 | - E—H&A
o i
a00 | 2
200
Zh
o NZuBNZRENZA | 7l
Total Total Total Total Total Total Total DeCBs
TrCBs TeCBs PeCBs HxCBs HpCBs OcCBs NoCBs
B1 HEREFL—RADPCBRIKADIRE LLE
500
2004
400 T 02005
)
2 300 ? E—AEA
£ 200 %
&) /
100 % 7
23'44'5-PeCB(#118) 22'44'55'-HxCB(#153) 233'44'5-HxCB(#156)
H2 GHEBREL—MWADOPCBEMAKEEDLLLE
900
) y =0.3852x + 25.153
) 2 _ *
& R® = 0.7331
600
B
I
300
0 L L L
0 300 600 900 1200 1500 1800
2,3,4,7,8PeCDF (pg/e)
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SaRELT

o
I

~A 7 a7 vA ZAWTCRECEWE RN G 2 B+ 2R B O FHi

Gy brgEE
BB AWRERZER G E P IER T DI R R AR R0 BdR
WHoeth /1#
Yoo o ABRERSERFBRE AR TR R R AR A0 TER
MREDEE

Cytochrome P450 (P450. CYP). GSTP1. NAT2. PPARy. AhR 72 X134k K
AP RES Lo TWnA Z EMD, KNOBRELFWEIZIX., (KNOEL %
IR K R T OEBENZZ N5, £, TIVE TIHSREMREHR O
Bz 72 3 2B W, B 2N ZEOIEHICEELE KT Z B HE<mbh
TWAHZENnD, ZNHOREFMEZRE, BENOLMIHET 2 HiEE BRI
THZEIE FEICARTHDL EE X, Fxld, CYP1A1, CYP1A2, CYP1B1,
CYP2A6, CYP2C19, CYP2D6, Z O D> FW (R O HE R+ & LT, GSTP1,
NAT2. AhR. PPARy @ 10 i#fs+. 28 7 L/L%& AR v b LIz 7 A7 L
4 & Multiplex-PCR iEZ HW e~ A 7 a7 LAELZRR Lz, ROF9E TR, hm
380 A DNA ZHW\WT, ZO~A 7 a7 LAIEOZEEEBRG Lz, TOREE,
~ A7 a7 LAEIZBWT CYP1A1 1462V, CYP1B1 L432V, GSTP1 1105V,
AhR R554K Bl - ZRUIOWTHEY M EZSD Z 0T ((—HE, 5450
2. FnEFR (098, 0.95). (0.97. 0.92). (0.89, 0.74). (0.94. 0.90)) 73,
mOT L IZHONWTIE, BELTEBEAZHEDLITITELRNoT, TDTH, 514,

TEZHEZMA L E LT, BEEZmOLIENLETHD,

A, FFEE®
Cytochrome P450 (P450, CYP) (%,

WAEW D O EFEAED ., WILEWICED £ T,

2L DEMITHFELTND, & hEIZLD
& LT=E) CITEICFICHEIET 223, JR1L
BRSO 170 E— A2 R < IRIX T X T Ol
WLV ERNOFEIETHZ ENMLN
TW5, CYP 1%, Fix OAPEEYE D
EE PRI DM, 2 < DARYERD
e EbiTo TV D, CYP (TIFhk~% 7257
THENGFEL, ERBRA—N—T 57 IV —
IR L T\, £72, GSTP1 X° NAT2
72 EIIGEHOE 2 MRS R IZ RS

b, 52, PPAR, AhR 72 Eid, 4k
HERE% CYP O FHEOFEEK 1 Th
D, A AFL L PCB¥H, 7 ¥ /BT
ATNIREDY B RZRIETHEHD 2
ERNFLNRTWS (1, 2), LarL, Z
O DOHRMERMAFHIZE DL S 51 D&
a7 L B A k3 R0 PCB R 8D
BREALFEWE ORI OV T OHEIX
AN

RN OBREALFE I, KN OER % 72
SR BRI R D T OEBENREZHLND
&L EFh. ITRETITHSEEMNGHI RO
a2 Ik W T, BIn F2BINR 2 DIE
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PICHELE RIFT I ERHEE<MbNT
WaHZ ENS (3, 4), ZNHDOBEBT
2V, R 22 E 3 D 515 % B
THZ L, FEFICAERTHD EH X,
F ~ 1L, CYP1A1, CYP1A2, CYP1B1,
CYP2A6, CYP2C19, CYP2D6., % dfth
DR B BERSCHER & LT,
GSTP1, NAT2, AhR, PPARy ® 10 i&/x
F. 28 T LB AR N LIRS 7
AT LA & Multiplex-PCR £E% VW~
A7uT7 LAELZRRFE L, Hm 380 AD
DNA ZHWT, ZoO~=A 2707 LAED
M G L,

B. #3EHE

1. %%
AL, ~L U RBESITESNWT,
FLRTTNOBERNCIB W T, £ 7+ — A K
a kY M ESLIVZIENE 23 8-35 HO
Il 380 N&kfGel Liz, MBEF ML, B
(F S 5T 57012, MLk 2R L
77,

(fw B i~ D HELE)

AHFE R P EFHEREOMBLEZER R
K OWFTE W O sk O st fm B % B 2 1274
D, AKRERGZH ZTEE LT,

2. w47 8v7T LAIEICX D8I TZHH
TE D 24 A

Foxix, 2 E TP450 & LT CYP1AL,
CYP1A2, CYP1B1, CYP2A6, CYP2C19,
CYP2D6. & O il o> FEW) AR ETE R LT A
& LT, GSTP1, NAT2, AhR. PPARy
D10 &EfsF. 28 T LV (F1) ARy
NLU7ERRBRRR 7T AT LA ZBFE LTz, %f
5135 380 A X 0 i L7- DNA #8580 & L
C, Multiplex-PCR /£ & 0 | 10 5T,

28 T LV EMRESE, FI9AT LA LD
DNA g 7V XA XS3HT, ZDI%,
AT F A =PI LD RO SE, Kb
FEREHTE LT, 2O~A 70T LAk
DFYEMEE | 380 B FILICHNWT, BEix
T 2B OB E LTI E#EMEO & W
TagMan £ 7¢ & OV (2 Allelic
discrimination 5% W 2fERN S k HE
FEEZFREL-BEROREEITO Z LI
XU, BmEFL7,

#£1 ~M7u7b A LEOBEEFED

PERE
BET HERE
CYPiA1 NV L URE, BBAY
(D1462V) 27
CYPIA2 ERIZ XY IEHEET. TCDD
(©-3860A>G) [Z XV AhR KFRICREFE
CYP1B1 TCDD i X Y AhR KR
(®A1198, Rk
@L432V)
CYP2A46 —re YT I oAM=
(Bdel, ® 1471T) |[Fu Y7 I, FHET
CYP2C19 ¥ MK T, (S)-mepheytoin {3
(D636G>A,
®681G>A)
CYP2D6 2 < ORBWRFICEDD, £
(@P349) AN X0 IEHIET
GSTP1 EAL AR BT DE2M
(©@1105V) SRREEE R
INAT2 SR HImER
(@R197Q,
@G286E)
ARR S EY Z % L, P450 B
(BR554K) THBFHE (CYP1A,1B)
[PPAR y [P450 B{n1FHLFEE CYP4A,
(@P124) ERICK D EREET
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C. #roEmER

BRI 7 AT LAIZAR > L= 10
BIn7-.28 7 LLd 9 H CYP1A1 1462V,
CYP1B1 L432V. GSTP1 1105V, AhR
R554K (Z>WTIL, ZE LTI RaEE5
ZEMRTEEN MOT LIZHOWNWTITL
ELEROEB/DLZENTE N1,
HELEHRAOAELHEDL LN TER
CYP1A1 1462V, CYP1B1 1432V, GSTP1
1105V, AhR R554K (22T, A[ElDx%t
G35 CTh HiThs 380 ADZABHE IIF 2
DEHThHotz, £, T D OHTER R
22N, FHEMEDOEV TagMan £ TO
TR LTS LI Vi LT, T D
fE 5 CYP1A1 1462V, CYP1B1 L432V,
GSTP1 1105V, AhR R554K (ZOW\W T, (—
B, k5 1XENER (0.98, 0.95),
(0.97. 0.92). (0.89. 0.74) ., (0.94. 0.90)
Tholo, G 3),

#2 ~A 707 LAEOHEIZ LD
380 NZBIT 5812

CYPIAT 1462V CYPIBI LA32V
1/1 233 L/L 286
(61. 3%) (75. 2%)
/v 132 L/V 86
(34. 7%) (22. 6%)
V/V 15 V/V 8
(3. 9%) (2.1%)
Undetermined — Undetermined -
GSTPT 1105V AhR R554K
1/1 274 L/L 148
(72.1%) (38. 9%
/v 96 L/V 156
(25. 3%) (41.1%)
/N 4 VNV 75
(1.1%) (19. 7%
Undetermined 6 Undetermined 1
(1. 6%) (0. 3%)

#3 ~A7uT7 LAEIZLDRERORY
P

&isT —BE R/ P
CYPIAIT462V 098 0.95  0.00
CYPIB1432V 097 092  0.00
GSTP11105V  0.89  0.74  0.00

ABRR554K 094 090  0.00

D. £

4 [a], CYP1A1 1462V, CYP1B1 L432V,
GSTP1 1105V, AhR R554K {22\ T,
~ AT VAIETRELEMEEZED
ZENTE, Zb 458 7 LVIE
ot i ThL, Bla a2 HET S
TOOWIA Y ) —=0 7 LT, +07%
HAT&se&Ex05b, LL, EOMD
B FIZOWTIE BE LA LR
Moo, Rz, CYP2A6 1471T. NAT2
R197Q. NAT2 G286E, CYP2C19 681G>
AIZHOWTIE, BEEZFDOHLDEGED Z &N
TERholz, D=, Bin M % @ik
BINZHET D7D O A 7 )V —=2 7
LTI TAT LA EIZAYRIT DT
LuiE, CYP1A1 1462V, CYP1B1 L432V,
GSTP1 1105V, AhR R554K T/ H 7= &
IRBH N EBENRVLETHDLLEZD
b,

A W72 T CYP1A1 1462V, CYP1B1
L432V. GSTP1 1105V, AhR R554K LI4t
DT VIVTIXLZE LA ESED Z LR
T 7o =R IR E LT, PCR O EmEM:,
INATYNEAP—2 g DR ENER
KELTHEExbND, SEAIT- -
multiplex PCR {EZFIH L7c~1 77T
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VA IEIE, 176D PCR-RFLP £ & thig L
T, MBI OB TT LLVORBHEZ1T
DT LMTE L7, #4000 EHE S
TV 5 EYRH B EE R T DER M
Z FLRF R CHERREAIIZHIE T 5 72 1T TE
L= k& 2 BTy, RO/ R
5. MFERICAT 9 &V D JUTIE, ERAMED
BnWeEB2x b, 20O, 5%, Hik
CHBEMZ 57 E LT BEEAmDDHZ
ERVETH D, BUE~A 71T LAIEIL
L o BIn 2O & LT, Invader /£
<> Arrayed primer extension (APEX) £
MEFL L 72> TS, T 6 DJFikITRR
EOJ N 6 PR/ AV T g | s s b S B N
TSR ZHRT 5 Z & D, Fiikieiksnz
VB L L TiERbiwn, LaL,
APEX ¥ JEB T % on chip T DNA +
> 7V extension R T 5 HELZL 8 &
FIH L7 IEIS s RINCARBFGE TRV
HRP HEEZMAEDEDL ZENTEN
XL R R A LB e T 52 < K
DEORW~A 7T LAIEICEDE
BFZROYHELEITH Z LN TE D AHE
Hnd 5,

E. Z&3CHk

1) Chen G and Bunce NJ (2004)
Interaction between halogenated
aromatic compounds in the Ah receptor
signal transduction pathway. Environ.
Toxicol. 19: 480-489.

2) Lapinskas PJ, Brown S, Leesnitzer
LM, Blanchard S, Swanson C, Cattley
RC and Corton JC (2005) Role of
PPARalpha in mediating the effects of
phthalates and metabolites in the liver.
Toxicology 207: 149-163.

3) Harper PA, Wong JMY Lam MSM

and Okey AB (2002) Polymorphisms in

the human AH receptor. Chem. Biol.
Interact. 141: 161-187.

4) Wong JMY, Okey AB and Harper PA
(2001)
receptor polymorphisms that result in
loss of CYP1A1l induction. Biochem.
Biophys. Res. Commun. 288: 990-996.

Human aryl hydrocarbon

F. WFRERE

1. PR¥E

oo WL RN xR R, IR
B, HEEOH, BIREE., BHEE-RE, 76
GRY, HXZE, & B, TREMO
bFWE BB - X DR ICET 5
Alfm & 2 AR — MFZE — iR 2 A 4%
VIEEL~A 7 aT LA BB T
2L OB 5 76 Bl A AR RS RS,
(LA RS, 2006 4 3 A
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FaEil e
TR R E 5 DA PR (2 B 9~ D A FE

SmrgeE Rl iEsk JUNRFPEFBRE TR B

MEEE I3 IBFOEEREONEICIT, BETHBERNICERE CERAFT
2 IR KWV % FERREN ARSI A~ 2 Z E DN b AR TH 5, BIFER TIT AW
HME L BERLR I A A% v VHEOBIMEIMEEER N RSN TV S, £ 2 TZOME
TIXEWEHE & 3R ICE D RBMHBI AN TH 2 ZKFHEER LA - 7 TR
A FBRMIZZED L5 RERANRBO N0 E 90, HWIERFEOH LV RETL
7o ZTDFEF, FBRA Z 1 EEA ORER LT A VNV —7L 2EHDORERLTZB 7L
— 7 TEZNEH FBRA OERUC LY, DR IMEOR L HEELRFRIKNME TH 5
2,3,4,7,8PenCDF 7% 2.9% & 1.6%. 1,2,3,4,7,8HxCDF 7% 16.5% & 2.7%.
1,2,3,6,7, 8 HxCDF 25 14. 7% & 1. 6%IMHIREIME T L. 24156 D PCDFs [AIRADIE
SAHE S R ENTe, Z LT, bEBL EDHREL AR ENSTZ A ZV—TDIFH 0

B n—7X V% FBRA (2 X 5 PCDFs [AIEIR DRI A~DHE 23 8 - 7=,

A. BFEEW

713 HE D FERERDE T X A Fx
VHHD—FE, PCDFs T 5, HIEIIELLF
38 FIZOl>THEREZEHELDTNDHIOD
MEWEIC LD EERELD L THHE
T2 72 DI ED T RITIRIN A~ D FERRHY
IR HEHEE T 5, 2 E TOENM ERRIC
& D H A TIXEWBHESCIERRR N X A A
XU AW L HEE TOWRIYL & %
I AP U RS~ DR AT 5 = &
DRBENTND VDY 22T ZOHf
ZE CIX B Wik & 3R 2 LR 2 &I
Gie B ENC DA A ATV UM
DRI ~D YR Z [HE DG G L~ )L D2
Bz d &S ERNAREO L Z R &
L C~7z,

B. WFFEHE

Z DA TR W T Bl & kR 12
(EEEE S TN Y SN Sk S A PN
A E LR ) 28 30 4ELL Flch- - T
B« BFE L QDD KBRS ANA -
VRIERFEAD (LLTFBRA LK) Th 5,
PBRE I TIE RS T, A T —T 13

D1ER., TLTB A= 2FHB0 1
R FBRA 28T %5, L7z -> T, AL
— 71X 2 FEHD 1/, B 7 —7 3]
O 1EMITABICERE LT,

AT N—T13FM 34, LtE T4 T, F
PIEERRDS 67. 7T 1%, B 7 — 13 B M4 4.
et 4 4 C O ERAFERS 64, LI CThH o 72,

Z DO 7 V—FITO\T, FBRA B HERHT
O PCDFs [RIRIRIZ X D169 L~ L & ]~ 2%
7ol 1EMPINIC 2 BloOEMm (1 [F%4 0
OFMETR 10ml) 21TV, T H DORE
YL CEEETOR H OB L)L L
L7,

Z D& 9z L THFIZEBALARITO PCDFs (2
K BIHG L~V O U 7= e B 1T
LT, AZNV—7TIIHMD 14/, BV
N—T1X 2 FHD 1 FH], BAERER% 1
AY 0 2~34 (7.0~10. 5g) @ FBRA # £
RTCNWTE W, ZOMIZA 7 V—T7T
B N—7TChHHEHBHIZERE LT,

FBRA OEHLBALA 1 414 & 2 FE1%12,
O LB CANIC 2 B0 M 21TV, ZH 5
DNIPRFE % 1 12 B L2448 D DIF YL
LoyL e Lz, 2T EBEGHETO LL & b
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W% L12k v, FBRA I X % PCDFs d
{RINHER 2D SR 2 B4 L 7=,

C. MERBRBIUEE

A7 N—TFL B 7 IL—7 DG, 14
BEBIO 2 £ 0D 2,3,4,7, 8PenCDF,
1,2,3,4,7, 8 HxCDF, 1,2,3,6,7, 8HxCDF
DI HFEEREOZELIZER 1 X5 Th
7,

105D X HIZ, PCDFs D 3 FED
FIRIRIZOUNT, A Z—7 DI 5 23
BETBIZ/NL—7X0 % 2500 EEv, D
F0 . PO 1A FBRA ZHH L7, A
TN—T"DIFH9MNB 7 N—7F1 1 % PCDFs
IZ L DIHG L~V DEWERE NS D -T2,

FBRA OB HZ X % PCDFs 4% [AlfE{A D i
HEE DK TIZRDO L S ThoT-, ()N
I3 RIRIE DD R TH D,

2,3,4,7,8PenCDF Tl%A 7 /L—7":0. 04
pg/g(2.9%) B 7 /L—=7":0. 009 pg/g (1. 6%),
1,2,3,4,7,8HxCDF TiZA 7 /L—7":0. 081
pg/g(16.5%) . B 7 s — 7 : 0.004
pg/g(2.7%), 1,2,3,6,7, 8HxCDF TiX A~
Jb—7":0.022 pg/g(14.7%) ., B 7 L—
7" :0.001 pg/g(l.6%) TH-o7-,

Z» X HIT, FBRA 12X % PCDFs [l
DIMPEEDKTIZ B Z/v—7X0 % A
T N—FTREL PCDFs 1T L B1HG L~
IREWVIEE, B Th2D LI,

Z T, MEDRENEHEZEZ 0.3% &K
7E L C, PCDFs [RIFRIRD IR E &Y » D
BgErRtTsL, 20512725,

IO OREMEEY Y ORET AR
RENGHBAE A4 PCDFs [RIRIRICIEY SN T
W5 L E % FBRA OfEEIZ LY EoOFLE
RNBEENED LT2ONEZ THhD, £
T ARE A 60kg, REENIZZ 20% & AR E T
%o T5HE . RRNIZIINEN DS 12kg FE(ET
o

FBRA #EEHID A 7 V—TF L B 7 )—7
X, mRICENER 2,3, 4,7, 8-PenCDF
78 5436ng & 2280ng. 1,2, 3,4, 7, 8-HxCDF
7% 1968ng & 588ng. 1,2,3, 6,7, 8-HxCDF

7% 600ng & 240ng FAE L7z, C U0 1 4
FBRA ZHEHT 5 Z L2k v, KNERE
1% 2, 3,4, 7,8PenCDF 7% 5280ng & 2244ng
12,1, 2,3, 4, 7, 8HxCDF 7% 1644ng & 576ng
Iz, LT 1,2,3,6,7, 8HxCDF 7% 516ng
& 240ng 7oz, TNHDOFER LY K
NG A Zv—7 B ZL—7ZFHnEh
2,3,4,7,8PenCDF % 156ng(2.9%) &
36ng (1. 6% 1,2,3,4,7, 8HxCDF [
324ng (16.5%) & 12ng (2.0%) . 1,2,3,
6, 7, 8-HxCDF % 84ng (14%) & Ong HEtt S
=2 el b,
LLEO#ER A6 . FBRA IXIHED FIFIA
WE Toh D 6 3FED PCDFs [A A DA
S ~D YR 2 RHET 2 25 (RNTEY L~ L
DEWHIERE S OHE N L 0 HSh &
Ez b,

DX DI FBRAICE B A A 8
DOEAHEHEE L, 2 E TOFex D—Hi%
NEXGRE LTI THEIESN TN D

4) 5) 6) 7)

E. &3
1) FRHEFTIE, WMEZ, SREFERE: 7>
F & ¥ I % Polychlorinated
Dibenzo—p—dioxins D FHEHLIZ KT 5
BBHE DN ER. HrAE/EF 430 3541,
1997.

2) FRHEFIE, IatlEZ, SmERE: 7>
F & ¥ I % Polychlorinated
dibenzo—p—dioxins ®# HHEMIZ %45
a7, AV PR unr )
DINR. BEEF 430 42-47, 1997,

3) FREFIE : WWHEC K DK E A F
XU UMD PR, EE & R 43:
39-44, 1998.

4) Nagayama J., Takasuhga T., Tsuji H.
and Iwasaki T. : Decrease in blood levels
of dioxins after the one year intake of
FBRA in Japanese. Organohal. Comp. 52:
293-296, 2001.

5) Nagayama J., Takasuhga T., Tsuji H.,
Sada T.

Umehara M., and Iwasaki T.:
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Active elimination of causative
PCDFs/DDs congeners of Yusho by one year
intake of FBRA in Japanese people.
Fukuoka Acta Med. 94: 118-125, 2003.

6) Takasuga T., Senthilkumar K.,
Takemori H., Ohi E., Tsuji H. and
Nagayama J. : Impact of FEBRA (fermented
brown rice with Aspergillus oryzae)
intake and concent— rations of PCDDs,
PCDFs and PCBs in blood of humans from
Japan. Chemosphere 57: 1409-1426, 2004.
7) Nagayama J., Takasuhga T., Tsuji H.
and Iwasaki T.: Promotive excretion of
causative agents of Yusho by one year
intake of FBRA in Japanese people.
Fukuoka Acta Med. 96: 241-248, 2005.
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7% 1. PCDFs [RIfR{AR D I Fh i BE D281k

MRS (pg/g) *

[l FEHHT 1 4F4% 2 H-t%
2,3,4,7, 8PenCDF

AT N—F 1.36+=1.71 1.32+1.68 1.31+1.67

B/ N—F 0.571+0. 465 0.570+0. 476 0.561+0. 473
1,2,3, 4,7, 8HxCDF

AT N—F 0.491+0. 734 0.410+0. 609 0. 423+0. 648

B/ N—F 0.159+0. 113 0.148+0. 107 0.144+0. 113
1,2,3,6,7, 8HxCDF

AT N—F 0.150+0. 195 0.128+0. 159 0.133+0. 174

B/ —F 0.064+0. 037 0.061+0. 037 0. 060+0. 040

1 P AR E (R ZE

# 2. PCDFs [FIERIRDIRE EEY V O I LR E D&l

1 IR EE (pg/g AR *

EISEN ] 14 2 1%
2,3,4, 7, 8PenCDF

AT N—T 453 440 437

B/ —7 190 190 187

1,2,3,4, 7, 8HxCDF
AT NN—TF 164 137 141
B/ /v—7 53 49 48

1,2, 3,6, 7, 8-HxCDF
AT N—7 50 43 44
B n—7 21 20 20

MK ONENIEA =% 0. 3% L E LT,
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Sy RAFFER

BWIST resveratrol 12X 5 TCDD #5FM:AERTERIE DR A

SIEMEZEE I 382 TUNRFPRZESE A el o R BRI Y Bax
JRIGE BESC JUINREER B o 2 ZE e
HIPEREREIEAE Ak e o PR R 2T JE 0 B 2%
WHE 8 At ik TUNRZRFECRRAIES o0 R E R PR Y Bz
AW BB JUNRFPRZGRZOEE R HE S BT
fBr B JUNRFRZF B FA e
HPEREREMEAE 2Rk e o PR R 2T 78 0 B Bh =

R EE

LHFIEE TIE, FEFREOHIERE ICIBW T, RUA RO —F v Y ORRIZE &
FNHWHARY 7= ) — /)L ThD resveratrol B, XA A X FHDOEMED—E
P TH I EEBH LM LT, REE L, resveratrol O E5IZ L 5
2,3,7, 8 tetrachlorodibenzo—p-dioxin (TCDD) FHIE~DEE L FRZFHERMAEN
FHEIOBILHA ML AFEELZRLE L TR LEZ, ZO/RKE, TCDD &
resveratrol ZFMEG Uiz~ 7 ZIZEBW T, TCDD B L L7z~ 7 AT HAYE
EIEINNH ORGSR, W Y 7V 'Y REEOBRA B Iz, —J7. TCDD
(Z X DALY A b L ADIEA W ONTHFRETE IS0 L B R dEm R ITA o v7e
MoTz, F7-. resveratrol B[ HIZ K HHELZBIL LR, TCDD R MAE
WIFIZxt9 % resveratrol OEBZENRIZIBWNT, B{EAIA N L ADEEIXEKW
DTohDHARBMENR I NI, AWFFEL Y | resveratrol OEHUL, ¥ A A FT 2 HH
DEMEO—HEEJLT 5 Z LRGN E o7z, %I, MIERE~DOEICZE X
A ET, IEHED TCDD EFEICXd 5 resveratrol DOFhHE.. X 512, resveratrol
\Z X D RENITEBHSE ORI EDETH S LB 2 bivd,

A HFIFEEH) D B, ZATFTHHO—DOTHD 2, 3,
MR TIL, ZNFETIZ, XA 4F> > 7, 8tetrachlorodizenzo—p-dioxin (TCDD,
BoOmME2 BT 21EHEZ b ol oR  Fig. 1) OFMEO—ME®RET5Z L%
Ba, BICBYHICER LTT>T&E 2, WBNIC Lie CRRITAH RS HMFTE s &
ZORER, RTA =Ty Y ORERIE ICTHEERS) o SHIT, TCD IZ X505
ZSEENDRHMARY) 72 /) =V ThHD  WFEBEBT L 0ERD L5 2 & I
trans-resveratrol (resveratrol, Fig. THE L TWD, HEEFIZA OGNS &
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MIELCHEMIIT I, EEZER TIE AW d o
D, FET D & TS, é%_m
HUE Y A7 O 7e EEERERIZH

f%ﬂ%ﬁ%%@fwé(no%ﬁ%ﬁ

(21T DWEEEE OFERIL, resveratrol 7%,

ZDIERITK L THE 22 TEE 20 5
LAREMEEZ R LT2b O THDHEEZ LN
7

U EDX 57 mob & RFEEIE
resveratrol DORNE % X HITHRAET 5 7o
W, resveratrol ORI G &K ONH][H]
BEIZX D TCDD mlE~D % | Frllih
MRV B L OMIE A b L A4 %
Hula & L TRET LT,
B. Jik - FER
Resveratrol EHIF# 512K 5 TCDD #H
PE~ DB D IRES

4 AW C57BL/6] AlEME~ T A% 1 BE 8
PLE LT 1 EMRES L, 0%
resveratrol ZfOHKEG- L, £D 90 77k
(& TCDD % Hi [l # 14 5 L 72,
A TRZ TCDD DO 5-&:1%
MEEJE L [ — Sl d 5720, FhEhn
20 mg/kg, WNZ 100 pg/kg & L7z, F
7-. a2 ba—/fELE LT, resveratrol
Wz Xk L T X 0.2% Tween80/0. 5%
Methylcellulose & &% . TCDD 2% L C
L cornoil ZFNENHE L, &5HE
HXY [F&EDresveratrol # 1 H 19,
28 ARG L, &8 5 JCiZoW
TIE, Rf&EEE 30 DRICHRM L7Z0b
gk O 24T > 7o, fi L2 Fl s >
TIE, 1.15% KCL ¥ T 10% ATV R —

Resveratrol.

FEFERLL, £DO—% 9,000xg T 20
piEO L CEEE SR L, 2, Mg
IZOWTIE, 2,500 r.p.m. T 10 4=
DL, 0 RFESIRLT., WTFho$ v
Thh TS ET -80°C ITRTF LT,
—J7. O D 3 Uiz oWTIE, ATl T
L7205 JRNHEBIEE D T2 DT80
VERLZ VT2,

Fig. 2 12, KEEORAMEELELERT,
M 27 B HORENL, 2O HC TCDD #%
BREO~ T AN 1 JLEATLZ L &R LT
W5, BETofE R, TCDD £ 5Bt ~0f
RRECBWT, &5 16 H HLUBICIXAE
AN 2S8R S AL DI 8 > 7o, RIT
Beh 28 HRICBT DlissE &4 JE L
7oA FL. TCDD 1T & » THEE SN D AFIEK,
R D ZEHEIZ % L T resveratrol O{fFH
CTEAMBHRETRD LN o T
(Table 1) , 2, FEEOAF 9,000xg b
ST N = N b B!
O-deethylase (EROD) V&M% & L 7245
. TCDD ¥ 5-H£C EROD J&EMEOEAE 7 b
AR IND &I, PFHRETIX TCDD
B HREIC AR E 2 R T Em BB S
7= (Fig. 3) . VA LOFERIZ, PEFEE ORE
RLIFZERUCThHHoT=, &HE 3 ICOATE
LM Z/ERL L., oil red Yt |2 CHE
JhHTE D534 2 BlER U 7= 5 5. control BEL
resveratrol #5-HETIL. Wi (BEH D
IR 1TIFE A EBE IR ol
(Fig. 4) . ZHuZxfL, TCDD #KERET
E. B EEL RS R E -~ TEBY , HfiEFD
HE, TROBIENRAFEIEL THD H O
EHERI ST, —. DFRBRICB W T,
o b — )LREER resveratrol &EFEIC
HARTHEOEENEZ > TWDHHDD,

ethoxyresorufin
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TCDD $HG-REIZEE_ZEDOEDEEJL L TV 5
ZENHALMNERSTZ, LU, FNU S
UtV FE&E, EOICBEB A R L ADFE
BECThD FA LY — VR Y E
(TBARS) fE = # & L 7= & = A |
resveratrol DO{FAIC X 2B B ILER
DN oT= (Fig. b BLO 6) , LIk

DOFERNG | resveratrol OEHAMIOFHIL.

TCDD FHFEMENG AT 2 RS2 2 & 3R
STy ZAUT ML R G S AR
TIXIADRE LW E B X bz, RIZ, JE
WiRF DR TR E D A2 5 2 L
TV DL EEET 2720 MiFH o
Alanin amino transferase (ALT) M& OV
Aspartate amino transferase (AST) I
ZRELED, WTHLOEEE S,
resveratrol (T X 28BN RITBLE S
ot (Fig. 7)

Resveratrol Hi[R|# 512 K% TCDD FkE
~DEED KRG

RIZ . resveratrol #5112 L A AFETO%)
REE2LVFEMICKHRTT T 5712 O,

resveratrol H[EI#GEEBRZFHE L, £ D
HINAE) 28142 L7z, 5 JAls C57BL/6] H
WM~ v A ZBI{k#% . TCDD Z 100 pg/kg
HE#&AOAKREL., £0 5 H&IZ
resveratrol % 20 mg/kg #O#KEG L7z,
o hmr—yL & LT, TCDD (Z%f L Tl
corn oil %, resveratrol [Zx%} L TIiX
0. 5% Methylcellulose/0. 2% Tween80 &K

TN G LT, resveratrol $#54%,

FOIMPEENZIERRERDH LW
XN TWAEE 30 9% (2) . v L<

X, MHENBIRIEEELRT S L TRINL K
53 W (2) 12, B, W ONTfigEs o
it Z21T o7, M L7c IFlEds X Ok
X, BEWIFE G325 & AR OB 2170
4T HET 80 °C ITRAFELT,

Fig. 8 3L Table 2 121%. k%5 30
O3 BRI M OV dii HH AT - 72 B (LR
0.5 hr JLBREL T 5) | BIO, ekl
5.3 IR 2 IS BRI & OVidas 4 HY 217 - 72
B (LLF, 3 hr ALBREE %) I2BITD
AR EEIS XL OEaSREREEZ R LT
W5, Fig. 8 IT/REND L Hic, MKEH
JLBRRE L & B REOR B R EZA(MIC KX
REFR NS, T2, INETO
s & Rk, TCDD £ G-HEIZI W THAEKR
BLOMIROFERE I BIEE S 7z (Table 2)
HRYZU&Y REg&EE TBARS % HIE
LIZRER T RY 7Y REEIZHOWT
X, RIRERG-EZBROGE LRk, Wik
RLERREIZ B\ T TCDD # 5-8F & DR RE &
DOMICEIFZR N o7 (Fig.9) , —
J7. TBARS fEIZOWTIL, 3 hr AFEEIC
BT, PEHBET TCDD ALEREEIZ LA
KT ABIE SN (Fig. 10) . AR Ok
2. resveratrol O If.HEE IX# 514K
0.5 R CTRA LAY, 3 KEMZIZIZIE
X 0 2 dZ enHEEN TS (2)
&> 7T, resveratrol OELAIA kL AT
X9 DR HRIL, MR B — s B D
BIEL CHEEZ S, L —#ETH
BHAREMENRIE S ivTe, F 7o, RS-
FICBWTBHERBLA A ML 2ADIKT
NROENINoT2Z &G,
2 &% TCDD FHEFEMENGHIIT DRI, B2t
A NV AOEE IR EE BT,

resveratrol
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C. B

AWFFETIX, WEFEEE OMFTERE R 2 FEiT,
TCDD FEM:IZ %95 resveratrol DR
R FRISEEIEMENRIIT & e by 2
ADFEAEITER LI Lz, £ Off R,
resveratrol O RHAMIE 57 TCDD | X
VSR LNEER: VBN IR 35 A0 Y =N () Rl SR e
2 TCDD 1T &k B P~ DI &8 %
BT 52 ERHALNE o7 (Fig. 2
BEIO4) , LL, FNYVZUEY NG
BB L OB A h L R HOWTE, B3
BRNREBETHLIXTE o
(Fig. 5 BXO 6) , AlEMEM L7ZiF b
U7 UtY FEEHEF > MI, ZORE
JFE L L7 Y v e — & 82 Ed
b0 THD, 20D, Z)Er—L X
DK GfE ST RENIE & B2 KT 5
D TIX72 VN, Resveratrol OBEHIZ L A
FFlgE e O RERfR & D Iz OV T, 2
ROMEBEIZ L DM DPBLETH D LF
bbb, LinL, 27l sy,
resveratrol X, BA{LHIA F L ADIKTLL
S OFEREZ L C TCDD #hFEMERR NI fT %
B L CWDAREMERE 2 vz, -,
resveratrol X, TCDD (T &k A HFEEEIZ%t
L CREIR 2 RS inoTe (Fig. 7) o
ZHUETIZ, TCDD |2 Xk B fiFkESE & Cyplal
t L <IiE Cypla2 {&VEL ORI S DD
BEMER S L LT oWmERRINTND
(3,4) o FE7o. MEFEER LOKRFEE DR
225 resveratrol DOREHIME G-I,
TCDD (Z & % EROD &M B5F-% 10% Ai
BIETSHEDLZENHALNERSTED

(Fig. 3) . resveratrol A3, EROD {&%
ZEENICEKTSEDL E WO #®E (5,6)
EH—HLTWD, 2D, resveratrol
DOPFAAY TCDD 1 K % JFFEE & BT %
EWV ) ATREMEDS IS TRES VT2 03 | AkR
FHZBWTHBIET A LT TEenolz,
ZOFKNIARHATH 53, EROD {EPEDL
TERBIFEE OB A 5| & 2 23R
+aoTHo7=Z L. b L IE, resveratrol
DR D> B O 1 I3 BE 23 3 7o 0 A F 3
BIRFRI N Do T 2 7 EOBER N H
Z BiILAH, RIZ, resveratrol D2 H
WA Z D78, resveratrol H.[A[#
B3R AT -T2, T DOFERE. resveratrol
(3 TCDD FHFEMEDBALAI A b LA 2 f#7)
(TSRS 2 b DD, T DR L MARE &
OB ITR D b vl > 72 (Fig.
10) . Z OFEFRIL,
TCDD &% & Y 1§ W5 At o> 8 98 2 2R 28 |
resveratrol HE& DOHEEILIIA N L A {E
AICERT 2D TIERNI 2R b
DTHY | RIMEGFEBROME L —FT
LD THD, Flo. ZOREND,
resveratrol (ZJ 5 TCDD #FFEMEARNAITF D
BN B 1. resveratrol HEH OMEIZ X
LHbOTERLS, ThICk v EESND
WHIRERNZ L5 D Th D NS
z b,

AIRFETIE g~ D RGN O EFE %2 R
. resveratrol (2L 5 TCDD FMEIZ%d
LEAE LB RITI A SR o T, Ly
L. AEHv7z TCDD (IR & Th
Sleled, BEOH PRI FBEE L TLE -
oA REME B SO, 5%, EBRFE ~D
W5 25 ETORMHED TCDD BREEIC
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Table 1. Effects of resveratrol on tissue weights of C57BL/6J mice treated
with TCDD.

Liver Spleen Thymis
(% of body weight)
Control (5) 5.18+0.13 0.268+0.012 0.176+0.010
Resveratrol (5) 5.14+0.10 0.239+0.007 0.153+0.008
TCDD (4) 8.59+0.15* 0.192+0.050 0.031+0.009*,
TCDD+resveratrol (5) 8.58+0.50* 0.239+0.036 0.042+0.008*

The values represent the mean + S.E. of 3-5 mice. The numbers of sample
show in parenthesis. *, Significantly different from the control (p<0.05). a,
n=3.

Table 2. Effects of resveratrol on tissue weights of C57BL/6J mice treated
with TCDD.

Liver Spleen Thymis
(% of body weight)

(A) 0.5 hr treatment group
Control 5.25+0.05 0.257+0.005 0.223+0.021
Resveratrol 5.58+0.11 0.291+0.012 0.244+0.021
TCDD 7.47+0.17* 0.280+0.020 0.092+0.012*
TCDD+resveratrol 7.80£0.13* 0.285+0.007 0.096+0.006*
(B) 3 hr treatment group
Control 5.29+0.20 0.276+0.013 0.260+0.017
Resveratrol 5.81+0.12 0.333+0.025 0.205+0.027
TCDD 6.92+0.12* 0.257+0.005 0.098+0.003*
TCDD+resveratrol 7.21£0.07* 0.256+0.009 0.102+0.009*

The values represent the mean + S.E. of 4 mice. *, Significantly different from the
control (p<0.05).
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Fig. 1. Structures of resveratrol and TCDD
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Days after treatment

Fig. 2. Effects of resveratrol on body weight gain of C57BL/6J mice
treated with TCDD. The values represent the mean £ S.E. of 7-8 mice.
The arrow represents the day when mouse died in the TCDD-treated group.
The initial body weights (mean = S.E.) of mice in control, resveratrol-
treated, TCDD-treated and TCDD+resveratrol-treated mice were 18.9 & 0.29,
19.4 = 0.20,20.2 = 0.39 and 21.0 &= 0.33 g, respectively.
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Fig. 3. Effects of resveratrol on hepatic EROD activity of C57BL/6J
mice treated with TCDD. The values represent the mean = S.E. The
numbers of sample show in parenthesis. Significantly different from
control: *, p<0.05.

Fig. 4. Histological analysis of hepatic lipid from mice treated with resveratrol
and TCDD.
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Fig. 5. Effects of resveratrol on hepatic triglyceride content of
CS57BL/6J mice treated with TCDD. The values represent the mean =
S.E. The numbers of sample show in parenthesis. Significantly different
from control: *, p<0.05.
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Fig. 6. Effects of resveratrol on hepatic TBARS content of
CS57BL/6J mice treated with TCDD. The values represent the mean =+
S.E. The numbers of sample show in parenthesis. Significantly different
from control: *, p<0.05.
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Fig. 7. Effects of resveratrol on serum ALT and AST activities of
CS57BL/6J mice treated with TCDD. The values represent the mean
&+ S.E. The numbers of sample show in parenthesis. Significantly
different from control: *, p<0.05.
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Fig. 8. Body weight gain of CS57BL/6J mice treated with TCDD. The
values represent the mean = S.E. of 4 mice. (A) 0.5 hr treatment group.
The initial body weights (mean = S.E.) of mice in control, resveratrol-
treated, TCDD-treated and TCDD-+resveratrol-treated mice were 19.6 =
0.32, 20.1 £ 0.51, 20.3 %= 0.36 and 20.4 £ 0.37 g, respectively. (B) 3 hr
treatment group. The initial body weights (mean = S.E.) of mice in control,
resveratrol-treated, TCDD-treated and TCDD-resveratrol-treated mice were
19.8 = 0.37,19.6 = 0.31, 19.1 &= 0.36 and 19.7 = 0.32 g, respectively.
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Fig. 9. Relative hepatic triglyceride contents of C57BL/6J mice after
exposure to resveratrol and TCDD. The values represent the mean =+
S.E. of 4 mice. The control values of 0.5 and 3 hr treatment are 6.67 £
1.04 and 3.62 = 0.52 mg/g liver, respectively. Singnificantly different
from the control; *, p<0.05.
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Fig. 10. Relative hepatic TBARS contents of C57BL/6J mice after
exposure to resveratrol and TCDD. The values represent the mean £ S.E.
of 4 mice. The control values of 0.5 and 3 hr treatment are 1132 £ 150 and
875 £ 115 nmol/g liver, respectively. Singnificantly different from the
control; *, p<0.05. Singnificantly different from the TCDD group; f, p<0.05.
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BRIHE SND 2 ENRHELMNE 72> T D, ADR 12X D BIE TR BEHELIZ, ¥
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HEEERE 2 B M2 2 2 L. T OmMERBEEOMIIIT I 2mi e 52 %
T, A AT P EORKE, b L UL TUHEDORIIC AT TEHEER N
RERDEBZOND LU EDL D BREROE & AWFETILALLN (X5 AhR
I LTy 7T REICK T DB OHMAH o N T Do omat 21772, E
NELAT I CTH D T4TD HIEIZ AhR DV H > R T&® 5 3-methylcholanthrene
(BMC) B XY ALLN Z/ALFE L, AhR O EIRE & BB ELH), WO
CYPIA/IB ZHEH) & LR G IEMELREA T LTz, £ DR, ALLN (I AhR O
ORI EEZDHZ L7 3MC I2XK% AR OBENERA(EET 5 Z &
BN E 72572, —F . ALLN (%, CYP1Al B X 1Bl ® mRNA OFIH &I
HELRWICHED b bT, TOMEMFEIETH S ethoxyresorufin O-deethylase i
PED AhR IKAFRYREEMZ T2 Z L b bMn Lol £, 20X 9 RHl
G1%. proteasome PHEH|TH % lactacystin Z ALEE L 723545 CTITBIEE I L7223,
HSP70 O ¥ X UHEAREFRE A gentamicin TITEIZE I N2 o T2, LLEDHKEE
725, ALLN I2X % AhR D2 7 F U REEICxTT 52T, proteasome PHEIEH
(ZHEA L T2 ATREME DS R S Tz,

A. FREDEBE B

2,3,7,8 Tetrachlorodibenzo—p—dio
xin (TCDD) IZfRE I N D H¥ A 4 *
VUM, ZIGICE S BEEE L DD
EnEmbLERLTWVWSD (1), Ll Z
B O MO IL ORI A
L% L. FOMBE D O
FEBE FITX T 2160 - THiEOBR 3
DEENLTWD, ZHE TOHZEN
O, XA FTFT U HOBEERBBIIE,

Al R O AT P MR 3 IS AEAE T D O AR
AL AKFE L E®Z ¥ — (ARR ;5 aryl
hydrocarbon receptor) 7% E 3 72 1%
FlamlLseBdaxrbnTnd (2,3),
AR IZ AR ERER - ThH Y | @
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% HSP90 0. F DD a vy Xu
EREA L, RIEMIRAE TIEMEL T
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Ty RBREGET L&, HHEAES
N~BITL., Tiica—RNRIhid¥
PRI BEORBEGIETLEEZD
nTWws (6), £/, xR L
72 AhR 12 DWW T, Mg~k H &
7L proteasome [ZBWTHMMIND
ZEVHBMNER S T WD (Fig.
1) (7,8),

WIFFT=E ClL Z AL E TIZ, heat shock
protein 70 (HSP70) Z K& 5 Z &35
FAQUARSE/N=R( 1) 2 S
geranylgeranylacetone (GGA) 7% HijfL¥i4-
HZ EIZ&Y, CBTBL/6] ~ T RITBITD
TCDD DEMED—FBNE S D = & &
HIZLTWD (9), SbIT, T Oz
ST HID, VT 2T —FBLR—X
— =T A EEHO TR EIT o T
L. HSP70 F/ERE L proteasome PHERE
ZHO
N-acetyl-leucyl-leucyl-norleucinal
(ALLN) 12 &0 (AR {KAFHI72 5 /R %%
BRMHlsns Z RN ERoT (F
Y 16 R PR TR S F S THE 3 2)
ARR (2 K DAL TR 2 LRI D OREFIC
T2 FEEZH N THZ ik, XA
Iy AT EORKE, b LITTiE
OBRZFICMITEELRMA L D LEZ BN
D A ED LS RO S & AHIETIE,
ALLN |ZX % AhR ¥ 7 F I UREEICKTT 55
AT ST Do Ot 21T - 72,

B. J5ik -« MR

ALLN ZLERAS AhR O3 E R L O E

REIC KT 5

AT OFRIC, YW= TiE, i E TOMf
7236, ALLN 23 AR 12 kB & 7 B 3%
BUEMALZ HH 5 rTeEtE 2 R TR R 215
TW5, 2O X957 ALLN OMEEIX, ALLN

@ HSP70 FHEEEIZHLIKIF D ATREMEN S 2
S, —J5 T ALIN (X, Z o7 B0
SRR BI5- % proteasome DFHEHA
TbdhHd, ZDkH, ZOERANEEEG LT
WD RTREME D I E TE vy, F5E AR 13,
R BYEMEAL %  proteasome |2 &V 43R S
HZEDRMBNTEY (7,8) . TDELTD
FERERESE )Y ARR 12 & 2 #5 G IEME L O 3|
WZREG-T HEEE b Halc TSN D,
WO, AR 1T L AHEFIEMEILICIZ, £
DRI GRE T ETIZW DD AT v 7
DIFET D (U REE—ENBIT iR
FEIE TR DS G- BABAT -0
% 2T, AWFFETIX, AR 12 X DHREYEME
{EDOIIHIN ED AT » 7 TR ETWNDH D0
ZHH LT D72, AR OHIRNRTER
L OB EICKT 2 ALLN DEEIZHOWT
a1 o7,

t hFLEEBSRE T47D HARIC 12 BERT ALLN
ZAVER 7R R, ZiuE TORSE L IREE,
20, 40 BLON 80 pg/ml DWTILODPREE
IZRBW T HEEE 7 HSPTO0 OFFENZRD S
iz (Fig. 2) ., £Z T, flErts 52
RN ENHER I TS 40 pg/ml &
ALLN DAL & PR L7z, WRIT, AhR D
FURUNENREZ Tmmunofluorescence (IMF)
% O CTRENT L=, MBI AR DU H
RTCT& % 3-methylcholanthrene (3MC) 1
uM 35 KT ALLN 40 pg/ml % — & R LER
L (2—16 Bf#]) . AhR & HSP70 DRI
EhRE 2 d0O BRI EEIC CTHIZR LT, T ORE R,
SMC BUHALER T, ALPRRFR] 2—16 KFf
WFHUZIEWT S ARR DRNBITI B
En7- (Fig. 3A-D) , ZHTxi L. ALLN %
ATALEE L7234 3MC 12K D AR DE~OD
FEFEIT ALLN SRALERIRF|Z Fe B IN4 A 48 )
Zh b EpEEsn (Fig. 3A-D), Z
@ ALLN OFHIC L D ZERE O, Pt
8—16 FFfE] CL VW EHE CThH o7z (Fig.
3C,D) . E£7=. AhR OEEN~DOZRED NN
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I3, ALLN J2EE % 80 pug/ml (ZHIM L7254
THFEERTH -7 (BifEAREH)  HSP7T0 @
JTEIZ DWW TIELALLN ALBRIC X A28 KIT R,
S o7- (Fig. 3E), —J7. proteasome
FrRPPHEAITH S lactacystin 1uM %
AL 72354 ALLN OE4E & FEED RN
#Bezsn Fig. 3F), LLEOFEEMNS,
Drp & HRANRTELZ RARY ALLN AL
Pz LD AR OEWNEREIL, proteasome
FHAEZHRICEIR LTI v . HSPT0 OFFE X
B 72 K- Tl 72 W Al REME S RIB ST,
WIZ, AR DOIEHLEIIHRTT D ALLN Di2%
ZRETT 720 MNICEIT S AR &%
AL Ty MEZTER LTz, FDOREER,
whole cell lysate (23U T, 3MC ZLFEHH
JaTIT 4 ARR EIIMIHTERWEEE T
KT LTWe= (Fig. 4) . %< OMfaIZE
UNTCLARR 13U 7 RALERR: 4 BERGCANIC
Z D 80-90% NI THZ LAHEIN
TW5 (10), 7=, VT REEEITHEH TS
MAL S 7 F v O3EEIF% H AhR O mRNA &
FEEB L e (1), Y NS
%12 ARR ORI NI BLEI LR OEHE T
FoTETTHEEZEZLN TS, ZLb
OFFLIX, AT SRR E L <
AL TW5, 2Tk L, ALLN Z RijaLsg
L7234, ALLN O HEKFHIIZH AR O
Wmaglz sns (Fig. 4., 72 ALLN @
DM TR AR E(ZHAE 72 AH3h ) 7
bZeooi- (Fig. 5). LA EORERIL,
ALLN 73, AhR DU 4 > RRLEHI 7255 i % 5
B LB AlRetE 2 i < R LT
Wb, — ., MR X OEES O AR &
BRRAT U755 ALLN OORIALERIZ 1 v 3MC
HAALER & Fb AR 2SEEPNICE RS A1
MZHsZ EBHBMNEZ2 57 (Fig. 6B),
ZORERL ., Fx OfER (Fig. 3) Z3KFf
THLDTHDEEZ LN,

Proteasome FHEAIZY AhR Z 9 L 7= 851
RN R IF T 2

VIRTOMFFE CHIE S 417 ALLN @ AR &
T T IAREEIZ KT 2 IHIER X, ARR S8
BEB72 0T &2 B RO N LiEfs 1R
(luciferase reporter &) ZfHH L 15
LN bLDOThH-o7, Lo, EEFHEIHE
SOBSREITEMETH VD | ALLN 23Mthod =
LAV RE2 LT AR V7 FIURIEICR
BrHz DL H2ICELLND, £
2T, AREMR AR INEMEL T TH D
cytochrome P450 (CYP) 1A/1B (2% H L.
IS OFEETEMR LY mRNA L ou Tkt
T 5 ALLN OFEIZOWTHRFTEIT- 72,
96 /N7 L— b bIZCHRAE L7z T47D #lfy
(2 ALLN 40 pg/ml % 4 FERGALEEL . ALLN
40 pg/ml & 3MC 1 pM Z & Tehs I (&
LT 2,4, 8 BIO 12 FrffiBsE L7, B
F. 96 )X L— k 2T CYPIA
subfamily DIEPEFEIE T 5
ethoxyresorufin—0-deethylase (EROD) 1%
PEAPIE LTz, ZORE, MC DI % ALEf
L72a. < BB E 8L T\
FAVODALERRF ] C & BHZE 72 EROD &M DN
NRBTz, ZHUTxt L, ALLN Z0FfH L7z
e, 3MC {K1FAY7% EROD #EMEDBIINILEA
FLZHH S AL, 20 OIHIVE R IR R K
fFHCEm S 7= (Fig. 7), EROD yEME
ERFIZOAH ALLN ZIRILTH, IEHEIET
I3BlE ST (Fig. 8). ALLN 7% CYPIA ZE
PERH 5 2 B 7 vl RE RIS & S vz, LA
FORERG . ALLN (X, T47D ffas /7 A
[ZAFET D AR BB DY T R
KRR BB IHT 2 Z E BB E 7R
ST, BT, ALLN LIAND & X0 E 55 fik
fEE A (Lactacystin B LW
Leupeptin) (ZDOWTCRIEERBFT21T- 72
FEH proteasome FFEAIFHEARITH 5
lactacystin Ti&, 1 pM ZERIZIBWT
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ALLN OOFHICE VKT L22do 72 (Fig.
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BETRRDLNT-HDOD, FOETILH$
MNTHY (Fig. 10C). ALLN |Z X% EROD
AR T (Fig. 7) ZiiBT 23RS
Mmole, Flo, AR IGEMEE & LTH
5315 Ah receptor repressor (AhRR) .
NAD(P)H : quinone oxidoreductase (NQO1)
B LN selenium-binding protein (SeBP)

D mRNA BT HAT 7208, 2 b D8
A, WTFRIZBWTE 3MC (1T X AFFEMN

ALLN EDPFRIZE DV HFRIZIET LT\ 2
(Fig. 11B), LA EDFERS ALLN 2k 5
AR B ARF-FEBLOIMENL, ALLN 73
ARR > 7 IBRED 9 BEZGIEMHALLIE D
ATy IHEHLTHE LD THD
732 ALLN 23R ELZ2 i3 2 Bis 12130
RMENDH D 2 ENRBENT,

ALLN @ AR 7'+ U Il BT 5
HSP70 D #E|

INETOREEG, ALLN (285 AhR &
7 IABREEOMHNIE, HSPT0 OABALN /AT
CIFERAfRIC (Fig. 3E) . proteasome BH.
EaERE LT (Fig 3F) | IGELBDEE
BERIIHI SN D Z LIk BIERIENnD
(Fig. 10) mIREMEAS RS L7z, LovL,
proteasome DFLEIX. L DGFAFERLE L

T HSP70 #FiEA T 52 000 (12),
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HSP70 OFFENFTH-3 5 AlRetE b 2RI
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[Zxt9" % HSPT0 DA X BITHRGEET D
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AW 21T 272, M 12 K APEEERIL
HSP70 | R TH D E b T35 (13),

%%\ﬁﬁﬂﬁot%ﬁﬁﬁ BWTH,

M %, HSP70 2 kA2, luciferase
refoldlng TER 2R A LET 5 Z &M
R Sz (Fig. 12) , &2 C, T47D ##il
filZ ALLN 40 pg/ml & GM % 4 BERETAL
L, D%, 3MC 1 pM & ALLN B L O
BIRIED M A Z e I B L CTH R %
e L, 12 WEREI#2 12 EROD &M 2@ L7z,
B, M BHUEME L LT S AR,
FIEPEFEIT 10-100 pM Wb TEY
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bivfe (Fig. 13), LAEOFEERG, ALIN
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DRI S LTz,

ALLN 12X % AhR ¥ 7 FIUREED IS
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Fig. 1. Postulated mechanism of transcriptional activation by AhR system.
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Fig. 2. Induction of HSP70 by ALLN in T47D cells. T47D cells were
grown up to 90% confluence and treated with different concentrations of
ALLN as indicated for 12h. After treatment, whole cell lysate (3 mg
protein) was subjected to SDS-PAGE (10% gel) and immunoblotted with
anti-HSP70 monoclonal antibody.
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Fig. 3. The effect of proteasome inhibitors on the nuclear accumulation of AhR in
T47D cells. T47D cells were treated with 1 uM 3MC and either with 40 pg/ml ALLN
(A40) (panels A-E) or 1 uM Lactacystin (Lac) (panel F) for a period indicated before
fixation. For comparison, the cells were also treated with vehicle alone (DMSO) and
AhR ligand alone (3MC). The distribution of AhR (A-D and F) and HSP70 (E) was
observed immunocytochemical staining with each primary antibody followed by Cy3-
conjugated secondary antibody. In panels of ‘Hoechst’, DNA was stained with
20ug/ml Hoechst 33242.
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Fig. 3. continued.
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Fig. 3. Continued.
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Fig. 4. Immunoblotting of total AhR in T47D cells treated with ALLN and 3MC.
The T47D cells were pre-treated with ALLN the concentration of which is indicated
in the figure for 4 h, and then cultured in the presence of the same concentration of
ALLN and 1 uM 3MC for 12 h. After treatment, whole cell lysate (20 mg protein)
was subjected to SDS-PAGE (7% gel) and immunoblotted using anti-AhR
monoclonal antibody. B-tubulin was used as a loading control. The band intensity
was quantified and normalized by B-tubulin level. Each bar of the lower figure
represents the mean of two determinations. N.D.: not detected.
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Fig. 5. Immnoblotting of total AhR in T47D cells treated with ALLN. T47D cells
were treated for 12 h with ALLN the concentration of which is indicated in the figure
(eg., A10 means ALLN 10 pg/ml). After treatment, whole cell lysate (20 mg protein)
was subjected to SDS-PAGE (7% gel) and immunoblotted with anti-AhR monoclonal
antibody. B-tubulin was used as a loading control. The band intensity was quantified
and normalized by B-tubulin level. Each bar of the lower figure represents the mean
of two determinations.

—136—



DMSO 3MC DMSO 3MC

control control A40 control control A40

> e —
AhR t"‘v—- .. 4 - — —

' - 20 7
N e i}
: L
g 44 I < 15
Se )
20 _ 3510 o
: : t:
2 350.5 - 2=
> — 52 5 -
x &
0 0 1
DMSO 3MC 3MC+A40 DMSO 3MC 3MC+A40

Fig. 6. Increase in the nuclear accumulation of AhR following the double
treatment of T47D cells with 3MC and ALLN. The cells were pre-treated with 40
pg/ml ALLN for 4 h, and then cultured in the presence of the same concentration of
ALLN and 1 pM 3MC for 12 h. Cytosolic (A) and nuclear (B) fractions were
subjected to SDS-PAGE (7% gel), and immunoblotted using anti-AhR monoclonal
antibody. Each bar represents the mean = S.E. of three determinations. , #
Significantly different between the pair indicated (13 p<0.01, #; p<0.001).
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Fig. 7. The effect of ALLN on the 3MC-mediated increase of ethoxyresorufin O-
deethylase (EROD) activity, a maker of CYP1A, in T47D cells. T47D cells were pre-
treated with 40 pg/ml ALLN for 4h, and then cultured in the presence of the same
concentration of ALLN and 1 uM 3MC a period indicated and the activity of EROD was
measured. Each bar represents the mean £ S.E. of three determinations. *, ¥: Significantly
different between the pair indicated (*, p<0.05; t, p<0.01). The EROD activity of control
(DMSO, panel A) was 5.8 fmol resorufin formed/min/well.
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Fig. 8. The inhibitory effect of ALLN on CYP1A activity. T47D cells were treated with
DMSO (A) or 1 uM 3MC (B) for 2 h, and then washed with PBS. Subsequently, the cells were
incubated for 0.5 h with 7-ethoxyresorufin in the presence of ALLN (80 pg/ml). CYPIA
activity was determined by measuring ethoxyresorufin O-deethylase (EROD). Each bar
represents the mean = S.E. of four determinations. The activities of DMSO- and 3MC-treated
cells were 0.25 £ 0.01 and 1.83 = 0.15 fmol resorufin formed/min/well, respectively.
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Fig. 9. The effect of lactacystin and leupeptin on the 3MC-mediated increase of
EROD activity in T47D cells. T47D cells were pre-treated with lactacystin (Lac)
or leupeptin (Leu) for 4h, and then cultured in the presence of the same
concentration of these inhibitors and 1 pM 3MC for 2h, followed by the
determination of EROD activity. Each bar represents the mean £ S.E. of triplicate
assay. *, t, #: Significantly different between the pair indicated (*, p<0.05; ¥,
p<0.01; #, p<0.001). The EROD activity in control (DMSO) was 0.03 fmol
resorufin formed/min/well.
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Fig. 10. Effects of ALLN on the expression of CYP1A1l, CYP1A2 and CYP1B1
mRNAs in T47D cells. Gel image of cDNA amplified (A) and quantitative
representation of mRNA (B-D) are shown. In panels B-D, each figure shows the
relative expression to the control (= 100%). The band intensity of each CYP mRNA
was normalized by B-actin. In B, C and D, each bar represents the mean & S.E. of
four determinations. ¥, #: Significantly different between the pair indicated (¥,
p<0.01; #, p<0.001). N.S.: Not significant.
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Fig. 11. Effects of ALLN on the expression of AhRR, NQO1 and SeBP mRNAs in
T47D cells. Gel image of cDNA amplified (A) and quantitative representation of mRNA
(B-D) are shown. In panels B-D, each figure shows the relative expression to the control (=
100%). The band intensity of each mRNA was normalized by B-actin. In B, C and D, each

bar represents the mean £ S.E. of four determinations.

between the pair indicated (*, p<0.05; t, p<0.01; #, p<0.001).
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Fig. 12. The inhibitory effect of GM on HSP70- and HSP90-mediated refolding of
denatured firefly luciferase. Firefly luciferase denatured with 6M guanidine was
incubated with HSP70 (A) and HSP90 (B) in the absence and presence of GM. Following
incubation, refolding of luciferase was measured by estimating the restoration of the
activity. Each bar represents the mean of triplicate assay. ¥, #: Significantly different
between the pair indicated (, p<0.01; #, p<0.001).
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Fig. 13. Absence of the inhibitory effect of GM on the ALLN-produced reduction of
CYP1A induction. T47D cells were pre-treated with 40 pg/ml ALLN and GM for 4h,
and then cultured in the presence of the same concentration of ALLN, GM and 1 uM
3MC for 2 h, followed by the determination of ethoxyresorufin O-deethylase (EROD)
activity. Each bar represents the mean = S.E. of triplicate assay. *, #: Significatly
different between the pair indicated (f, p<0.01; #, p<0.001).
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Fig. 14. The effect of GM on AhR-mediated expression of luciferase reporter gene.
T47D cells were pre-treated with 20 pg/ml ALLN and 0.2 m[J GM for 4h, and then
cultured in the presence of the same concentration of ALLN, GM and 1 uM 3MC for
12 h. The cells were then labeled for 30 min with [>3S]methionine and the luciferase
protein was immunoprecipitated with a polyclonal anti-luciferase antibody. The
labeled luciferase protein in the precipitates was subjected to SDS-PAGE (10% gel),
and the radioactivity incorporated was visualized by BAS-2500 IP Reader. For
reference, B-tubulin labeled with [3*S]methionine was precipitated and analyzed in the
same manner as luciferase. The band was quantified and normalized by B-tubulin
level.
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Retention time (min) Retention time (min) Retention time (min)

Fig. 1 GC-ECD chromatograms of the methylated derivatives of CB183 metabolites formed by
liver microsomes of PB-treated rats (A), guinea pigs (B) and hamsters (C).

DB-1 capillary column (30 m long) was used for GC-ECD.
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Fig. 2 Effects of P450 inducers on CB183 metabolism with liver microsomes of guinea pigs,
hamsters and rats

Each column represents the mean = S.D. (vertical bars) of four animals.

* Significantly different from untreated animals ( p<0.05).
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Table 1 Mass spectral data and retention times of the methylated derivatives of two CBI183

metabolites and its synthetic compounds in GC-MS

Molecular Mass spectral data (relative abundance, %) Retention

Compound weight MH] [MT-15] [M*-35] [M*t-43] [MT-50] [M*-113] time (min)
M-1 422 100 2 - 38 9 58 17.07
M-2 422 100 26 - 47 24 61 17.15
3'-MeO-CB187 422 100 13 - 40 12 56 16.75
4'-MeO-CB178 422 100 28 - 41 - 74 16.93
3'-MeO-CB183 422 100 4 - 40 - 46 17.07
4'-MeO-CB175 422 100 26 - 39 - 40 17.13
5-MeO-CB183 422 100 28 - 42 23 42 17.15
4-MeO-CB187 422 100 22 - 47 - 54 17.15

DB-1 capillary column (30 m long) was used for GC-MS.

The oven temperature was programmed from 70°C (2 min) to 230°C at a rate of 20°C/min and
then to 280°C at a rate of 4°C /min. The temperatures in the injection port and the detector
were 250°C.
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Table 2 Comparison of retention times of the methylated CB183 metabolite (M-2) and its
corresponding compounds using various GC columns.

Retention time (min)

Compound DB-1 (30 m) DB-1 (60 m) DB-5 (60 m) SP-2330 (30 m)
Standard
5-MeO-CB183 22.51 106.24 119.52 23.69
4-MeO-CB187 22.51 106.39 119.91 24.13
CBI183

M-2 22.51 106.22 119.50 23.69

The temperatures in the column oven, the injection port and the detector were 230°C, 250°C
and 250°C, respectively.
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Fig. 3 Postulated metabolic pathways of CB183 in animal liver.

—152—



SRR

A FX VBRBIZ L

SRRRGEE

TN 57K 2 T BT 2 A 7 s

%Kil L RAGE DR

Hix

THZENRBHL NI o T2,

IREE PCB/ X A A% VHRFEIC LD 50E B Ma0EEICE L TR 21T
STz, in vitro ORFTIL TCDD BREZIZ L 0 K0l B AEERICEE (L A N L A FAE
FrmmBIEHEZLDE VDb D
(-)—epigallocatechin gallate <> Vitamine E 2T HEE(LA b L A 1LJEE LT,

in vivo TOMFETE LT U ZA~DEFE~ TCDD O 5517 > T= 34 [ OMFHC X
AL A NV ADIREITHR TERNoT,

A. WFZEE®Y

TIE DO IEREREIR & L Cl8M D%, K 7e L
W B B RE R DIEIRDFE D b i
%o PCB/# A A U HHOBEEIZ LV &KE
FROBENEZDHbDEEZLND, K
B EREkROMEZ HWTH A A%
VIEDOWREFRIC L HMIREE OB A S
NZT BT DA IO LT T,

B. #FEFHIE

it A b U ZADF (in vitro) : KB EFZ
H Sk DRk A549 | TCDD Z IR L, #ifia
DEILA b L ZAZJE LTz, B uEE R
713 DCF assay (2 CHIE L7z, Mz PCB/
ZA X % 3R L% 10
M @ H2DCFDA 12T 30 4555#8 L, FACS |
T+  (excitation 490nm emission
526nm) ZJHIE L7z,

figf. A2 N L 2D (in vivo)

0, 0.001, 0.01, 0.1uxg TCDD/kg/H @
TCDD %~ 7 A (C57B6 8 Hffin) DRFIERN~ 7
H ¥ 5 L7112 cytochrome ¢ reduction
assay (1) 12 THAEN D superoxide anion
production ZFHHIL 7=,

C. WFEHER

A549 FMAEIZ PCB/ X A A% o L ¥H % Vg%
L72BICIR LA R U A Z MG LT SR, =
v ha— bl U CER L A R L RN
L7 (K1),

P bEREZ AT S d ()-
epigallocatechin gallate *<° Vitmine E
ERWTHE A A% UERFEIC L DL
A2 N VALK T E 20RO 24T
Ipotn, MF LA A X e TR
THZELICEVEBEA ML RIFIKRTF LT
(% 2),

~ 7 ADEBRFRIZTT HE O TCDD & 5-
BORFTIIM TORRLA N L ADFAE
TR oT (3 1),

D. H£

B A FF T OIRFEIC LY KGE O R
R BT A B L ARIEAEL, 2 ORE
ft A ML R TIHBICGIEHNZ S D
(-)—epigallocatechin gallate <2 Vitmine
EZHWDZEICL>THEITE 2 Z &0
HIfakR 2 W= EZEBR T Lo 7, L
2> L7278 B A [E OB ) 26k R TIEARE T
DL A b L ZADFEAEITHER TE 2o

—153—



7oo FTARRFRIIC & ROBERIAER £ O AL
IERO o T, BehE, HifR EoRE
N5 EBEZ b, A%ITHMkD TCDD
BEORIE/: &7V, REEOPFE 21T
W, LA R LA KGBEDRIEIZ DWW TR
M AMERSH D EEZ BT,

BN

(1) Hossoun E et al. Induction of
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*&1.

Cyt C reduction

Dose of TCDD (nmoles cyt ¢

reduced/min/mg Protein)

control 0.190+=0.04

0.001 u g/kg/day 0.183+0.043
0.01 ¢ g/kg/day 0.173%=0.032
0.1 i g/kg/day 0.186+0.021

SEZ7AREABERERNIRSLT-#I"Cyt C reduction assyl[Z TR DE{LANL X
R, SEORTEHELZHON T oT-, n=3
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