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FHERS RUE FiE =it
fin n % n % n %
sk 639 100.0 303 100.0 336 100.0
0-9 % 1 0.2 - - 1 0.3
10 - 19 &% 3 0.5 2 0.7 1 0.3
20 - 29 &% 6 0.9 3 1.0 3 0.9
30 - 39 % 13 2.0 6 2.0 7 2.1
40 - 49 &% 43 6.7 23 7.6 20 6.0
50 - 59 % 138 21.6 63 20.8 75 22.3
60 - 69 &% 183 28.6 87 28.7 96 28.6
70 - 79 &% 144 22.5 65 21.5 79 235
80 - 89 % 100 15.6 51 16.8 49 14.6
90 Lt 8 1.3 3 1.0 5 1.5
2E 504 100.0 243 100.0 261 100.0
0-97% - - - - - -
10-19 % - - - - - -
20 - 29 % - - - - - -
30 - 39 &% - - - - - -
40 - 49 7% 21 4.2 12 4.9 9 3.4
50 - 59 &% 116 23.0 54 22.2 62 23.8
60 - 69 % 158 31.3 76 31.3 82 31.4
70 - 79 &% 120 23.8 54 22.2 66 25.3
80 - 89 % 81 16.1 44 18.1 37 14.2
90 ML 8 1.6 3 1.2 5 1.9
RIBTE 135 100.0 60 100.0 75 100.0
0-9 % 1 0.7 - - 1 1.3
10 - 19 &% 3 2.2 2 3.3 1 1.3
20 - 29 &% 6 4.4 3 5.0 3 4.0
30 - 39 % 13 9.6 6 10.0 7 9.3
40 - 49 &% 22 16.3 11 18.3 11 14.7
50 - 59 &% 22 16.3 9 15.0 13 17.3
60 - 69 % 25 18.5 11 18.3 14 18.7
70 - 79 &% 24 17.8 11 18.3 13 17.3
80 - 89 &% 19 14.1 7 11.7 12 16.0
90 mUE - - - - - -
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F2 2017 FENERZ OB RIEREFER

BEEK H Bk = it Bt = it B =
n % n % n % n % n % n % n % n % n %

gﬁ{%% B 616 100.0 293 100.0 323 100.0 482 1000 233 1000 249 1000 134 100.0 60 1000 74 100.0
e

| 180 292 105 358 75 232 139 288 80 343 59 237 41 306 25 417 16 216
B 436 708 188 64.2 248 768 343 712 153 65.7 190 76.3 93 694 35 583 58 784

BRE-HA it 616 1000 293 100.0 323 100.0 482 1000 233 1000 249 1000 134 100.0 60 100.0 74 100.0

#E 266 432 168 573 98 303 210 436 136 584 74 297 56 418 32 533 24 324
B 350 568 125 427 225 69.7 272 564 97 416 175 703 78 582 28 46.7 50 676
R B 616 100.0 293 100.0 323 100.0 482 1000 233 1000 249 1000 134 100.0 60 1000 74 100.0
| 317 515 157 536 160 495 248 515 126 54.1 122 490 69 515 31 517 38 514
B 299 485 136 464 163 505 234 485 107 459 127 510 65 485 29 483 36 486
WE B 616 100.0 293 100.0 323 100.0 482 100.0 233 1000 249 1000 134 100.0 60 100.0 74 100.0
#& 353 573 157 536 196 60.7 272 564 122 524 150 60.2 81 604 35 583 46 622

B 263 427 136 464 127 393 210 436 111 476 99 398 53 396 25 417 28 378

= & 615 100.0 292 100.0 323 100.0 482 100.0 233 100.0 249 1000 133 100.0 59 100.0 74 100.0
M| 398 647 198 6738 200 619 317 658 161 69.1 156 62.7 81 609 37 627 44 595
B 217 353 94 322 123 38.1 165 342 72 309 93 373 52 391 22 373 30 405
T B 616 100.0 293 100.0 323 100.0 482 1000 233 1000 249 1000 134 100.0 60 1000 74 100.0
#E 383 622 173 590 210 650 303 629 138 592 165 66.3 80 597 35 583 45 60.8
B 233 378 120 410 113 350 179 371 95 408 84 337 54 403 25 417 29 392
Ew & 615 100.0 292 100.0 323 100.0 482 100.0 233 1000 249 1000 133 100.0 59 100.0 74 100.0
M| 328 533 181 620 147 455 259 537 147 63.1 112 450 69 519 34 576 35 473
B 287 467 111 380 176 545 223 463 86 36.9 137 550 64 48.1 25 424 39 527

LU B 616 100.0 293 100.0 323 100.0 482 1000 233 1000 249 1000 134 1000 60 1000 74 100.0

| 229 372 114 389 115 356 169 35.1 87 373 82 329 60 448 27 450 33 446
B 387 628 179 61.1 208 644 313 649 146 62.7 167 67.1 74 552 33 550 41 554

B g7 & 616 100.0 293 100.0 323 100.0 482 100.0 233 100.0 249 1000 134 100.0 60 100.0 74 100.0

| 197 320 110 375 87 269 143 297 79 339 64 257 54 403 31 517 23 311
B 419 680 183 625 236 73.1 339 703 154 66.1 185 743 80 597 29 483 51 689
RE&ER B 174 1000 - - 174 1000 127 1000 - - 127 1000 47 1000 - - 47 100.0
#& 153 879 - - 153 879 17 921 - - 117 921 36 766 - - 36 76.6
5 21 1241 - - 21 1241 10 79 - - 10 79 11 234 - - 11 234
ot § 86 1000 40 100.0 46 100.0 66 100.0 31 1000 35 100.0 20 1000 9 1000 11 100.0
Fid 48 558 23 515 25 543 37 56.1 18 58.1 19 543 11 550 5 556 6 545
A 38 442 17 425 21 457 29 439 13 419 16 457 9 450 4 444 5 455
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# 3 2017 FENEHEZ OMEET REFHE R

L EAE IR it Bt i it Bt ik &t Bt ik
n % n % n % n % n % n % n % n % n %
RE it 613 1000 292 1000 321 1000 482 1000 233 1000 249 1000 131 100.0 59 100.0 72 1000

#| 518 845 244 836 274 854 416 863 200 858 216 86.7 102 779 44 746 58 806
H 9 155 48 164 47 146 66 137 33 142 33 133 29 221 15 254 14 194

DE it 614 1000 292 1000 322 1000 482 1000 233 1000 249 1000 132 1000 59 1000 73 1000
| 596 971 285 976 311 966 468 97.1 226 970 242 972 128 970 59 1000 69 945
o] 18 29 7 24 1 34 14 29 7 30 7 28 4 30 - - 4 55

FFRE it 614 1000 292 1000 322 1000 482 1000 233 1000 249 1000 132 100.0 59 1000 73 1000
#& 598 974 284 973 314 975 467 969 225 966 242 972 131 992 59 1000 72 986

5 16 26 8 27 8 25 15 31 8 34 7 28 1 0.8 - - 1 14
(i3 & 610 1000 290 1000 320 1000 480 1000 232 1000 248 1000 130 1000 58 1000 72 1000
#& 602 987 286 986 316 988 476 992 230 99.1 246 992 126 969 56 96.6 70 972
A 8 13 4 14 4 13 4 08 2 09 2 08 4 31 2 34 2 28
fEiE & 609 1000 289 1000 320 1000 479 1000 231 1000 248 1000 130 1000 58 1000 72 1000
#& 609 1000 289 1000 320 1000 479 1000 231 1000 248 1000 130 1000 58 1000 72 1000
Fo) - - _ _ _ _ - - _ _ - - _ - _ _ - -
e &t 614 1000 292 1000 322 1000 482 1000 233 1000 249 1000 132 1000 59 1000 73 1000
#|& 587 956 284 973 303 941 461 956 227 974 234 940 126 955 57 966 69 945
H 271 44 8 27 19 59 21 44 6 26 15 6.0 6 45 2 34 4 55
ULoRERfE 5t 613 1000 291 1000 322 1000 481 1000 232 1000 249 1000 132 1000 59 1000 73 1000
x #& 612 998 290 997 322 1000 480 998 231 996 249 1000 132 1000 59 1000 73 1000
" 1 0.2 1 0.3 - - 1 0.2 1 04 - - - - - - - -
mikITAR 5t 611 1000 291 1000 320 1000 480 1000 232 1000 248 1000 131 1000 59 1000 72 1000
5t #& 495 810 222 763 273 853 383 808 178 767 210 847 107 817 44 746 63 875
F 116 190 69 237 47 147 92 192 54 233 38 153 24 183 15 254 9 125

BEMEE 5 604 1000 291 1000 313 1000 474 1000 232 1000 242 1000 130 1000 59 1000 71 1000
#|& 533 882 257 883 276 882 413 871 203 875 210 868 120 923 54 915 66 930
FE 71 118 34 117 37 118 61 129 29 125 32 132 10 77 5 85 5 70
MIEBL 4% & 590 1000 283 1000 307 1000 467 1000 229 1000 238 1000 123 1000 54 1000 69 100.0
#|& 457 775 212 749 245 798 353 756 167 729 186 782 104 846 45 833 59 855
H 133 225 71 251 62 202 114 244 62 271 52 218 19 154 9 167 10 145
DER &t 604 1000 285 1000 319 1000 476 1000 229 1000 247 1000 128 100.0 56 1000 72 1000
| 410 679 174 611 236 740 320 672 137 598 183 741 90 703 37 66.1 53 736
H 194 321 111 389 83 260 156 328 92 402 64 259 38 297 19 339 19 264
FF-BE-BET 5 243 1000 120 1000 123 1000 176 1000 89 100.0 87 100.0 67 100.0 31 1000 36 1000
4 ® 67 276 26 217 41 333 48 213 21 236 27 310 19 284 5 161 14 389
FH 176 724 94 783 82 66.7 128 727 68 764 60 69.0 48 716 26 839 22 611
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4 2017 FERERRZERE R

iﬁﬁ@ﬁﬁﬁ ' Bt _ ' Bt _— ' Bt _—
n % n % n % n % n % n % n % n % n %
w2

BOOOE 5 613 1000 293 1000 320 1000 480 1000 233 1000 247 1000 133 1000 60 1000 73 1000
& 521 850 246 840 275 859 412 858 200 858 212 858 109 820 46 767 63 863
" 92 150 47 160 45 141 68 142 33 142 35 142 24 180 14 233 10 137
‘isi’ﬁ@*ﬁ% 5t 612 1000 292 1000 320 1000 479 1000 232 1000 247 1000 133 1000 60 1000 73 1000
SHEIER
& 526 859 251 860 275 859 406 848 200 862 206 834 120 902 51 850 69 945
H 86 141 41 140 45 141 73 152 32 138 41 166 13 98 9 150 4 55
MOTOE & 609 1000 289 1000 320 1000 476 1000 229 1000 247 1000 133 1000 60 1000 73 1000
#® 313 514 138 478 175 547 239 502 107 467 132 534 74 556 31 517 43 589
B 296 486 151 522 145 453 237 498 122 533 115 466 59 444 29 483 30 411

;;;0)@' B 606 1000 287 1000 319 1000 473 1000 227 1000 246 1000 133 1000 60 1000 73 1000
RILE

H

#® 440 726 205 714 235 737 331 700 156 687 175 711 109 820 49 817 60 822
F 166 274 82 286 84 263 142 300 o313 289 24 180 11183 13 178
R R
REER g 613 1000 293 1000 320 1000 480 1000 233 1000 247 1000 133 1000 60 1000 73 1000
& 535 873 246 840 289 903 414 863 193 828 221 895 121 910 53 883 68 932
5 8 121 47 160 3197 66 138 40 172 26 105 1290 7117 5 68
SHIED gt 613 1000 293 1000 320 1000 480 1000 233 1000 247 1000 133 1000 60 1000 73 1000
# 5713 935 272 928 301 941 453 944 222 953 231 935 120 902 50 833 70 959
5 40 65 21 72 19 59 27 56 1 47 16 65 13 98 10 167 3 M
Ly g 613 1000 293 1000 320 1000 480 1000 233 1000 247 1000 133 1000 60 1000 73 1000
& 563 918 259 884 304 950 437 910 206 884 231 935 126 947 53 883 73 1000
) 50 82 34 116 16 50 43 90 27 116 16 65 7 53 7 117 - -
BFRIE H 613 1000 293 1000 320 1000 480 1000 233 1000 247 1000 133 1000 60 1000 73 1000
# 575 938 278 949 297 928 452 942 223 957 229 927 123 925 55 917 68 932
) 38 62 15 &1 2372 28 58 10 43 18 13 10 75 5 83 5 68
2R H 612 1000 292 1000 320 1000 479 1000 232 1000 247 1000 133 1000 60 1000 73 1000

593 969 285 976 308 963 462 965 226 974 236 955 131 985 59 983 72 986

£

i

31 7 24 12 38 17 35 6 26 11 45 2 15 T 17 1 14
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N 2/ =LY
#£5 2017 FERBRZERHER
N “H wE REE
8 - 5t Bt it it Bt it =t Bit it
n % n % n % n % n % n % n % n % n %
EXT
R EREES 5 606 1000 293 1000 313 1000 475 1000 234 1000 241 1000 131 1000 59 1000 72 1000
&/ 471 777 219 747 252 805 372 783 176 752 196 813 99 75.6 43 729 56 778
H 135 223 74 253 61 195 103 21.7 58 248 45 18.7 32 244 16 271 16 222
it
AR B Z I8 i 606 1000 292 1000 314 1000 475 1000 233 1000 242 1000 131 1000 59 100.0 72 100.0
£/ 602 993 292 1000 310 98.7 472 994 233 1000 239 988 130 99.2 59 1000 71 98.6
Fo) 4 0.7 - - 4 1.3 3 0.6 - - 3 1.2 1 038 - - 1 14
AR BR LR 5 607 1000 293 1000 314 1000 476 1000 234 1000 242 1000 131 1000 59 1000 72 1000
BRLE
M| 504 979 287 980 307 978 464 975 228 974 236 975 130 99.2 59 100.0 71 98.6
F 13 21 6 20 7 22 12 25 6 26 6 25 1 08 - - 1 14
Btz 2 i 607 1000 293 1000 314 1000 476 1000 234 1000 242 1000 131 1000 59 100.0 72 100.0
BT R
£/ 599 98.7 289 986 310 98.7 468 983 230 983 238 983 131 1000 59 1000 72 1000
5 8 13 4 14 4 1.3 8 1.7 4 1.7 4 1.7 - - - - - -
IEHRARF— &b 606 1000 293 1000 313 1000 475 1000 234 1000 241 1000 131 1000 59 100.0 72 100.0
AERS
E £/ 601 992 289 986 312 99.7 471 992 231 98.7 240 996 130 99.2 58 98.3 72 1000
5 5 08 4 14 1 0.3 4 08 3 13 1 04 1 038 1 1.7 - -
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6 2017 FEHERRZEER

W 2 RBE
EHRRCMEER 5 Bt it &t Bt it &t Bt it
n % n % n % n % n % n % n % n % n %
F*5F i+ 362 1000 192 1000 170 1000 268 1000 146 1000 122 1000 94 1000 46 100.0 48 100.0

H

291 804 161 839 130 765 214 799 122 836 92 754 77 819 39 848 38 792
H 71 196 31 16.1 40 235 54 201 24 164 30 246 17 181 7 152 10 208

OFERTR

BRI % &t 364 1000 193 1000 171 1000 270 1000 147 1000 123 100.0 94 1000 46 100.0 48 100.0
#|& 304 835 159 824 145 848 223 826 120 816 103 837 81 862 39 848 42 875
H 60 165 34 176 26 152 47 174 27 184 20 163 13 138 7 152 6 125

BigteaE% & 364 1000 193 1000 171 1000 270 1000 147 1000 123 1000 94 1000 46 1000 48 1000
& 236 648 112 580 124 725 168 622 79 537 89 724 68 723 33 717 35 729

H 128 352 81 420 47 275 102 378 68 463 34 276 26 271 13 283 13 271

B
b
i
EE
i
i

&+ 364 1000 193 1000 171 1000 270 1000 147 1000 123 1000 94 1000 46 1000 48 1000

/| 360 989 190 984 170 994 268 993 146 993 122 992 92 979 44 957 48 1000

WFER &t 364 1000 193 1000 171 1000 270 1000 147 1000 123 100.0 94 1000 46 100.0 48 100.0

| 361 992 192 995 169 988 267 989 146 993 121 984 94 1000 46 1000 48 1000

W42 §F 363 1000 193 1000 170 1000 269 1000 147 1000 122 1000 94 1000 46 100.0 48 1000

/| 360 992 191 990 169 994 267 993 145 986 122 1000 93 989 46 1000 47 979

RERE & 357 1000 187 1000 170 1000 263 1000 141 1000 122 100.0 94 1000 46 100.0 48 100.0
& 340 952 181 968 159 935 254 966 138 979 116 951 86 915 43 935 43 896
H 17 48 6 32 1 6.5 9 34 3 2.1 6 49 8 85 3 6.5 5 104
ZDfth & 357 1000 187 1000 170 1000 263 1000 141 1000 122 1000 94 1000 46 1000 48 1000

& 338 947 178 952 160 941 247 939 134 950 113 926 91 968 44 957 47 979

BRILERR

] &+ 365 1000 194 1000 171 1000 271 1000 148 1000 123 1000 94 1000 46 1000 48 1000
# 284 778 146 753 138 807 212 782 113 764 99 805 72 766 33 717 39 813
H 81 222 48 247 33 193 59 218 35 236 24 195 22 234 13 283 9 188

FEHRAR &t 365 1000 194 1000 171 1000 271 1000 148 1000 123 100.0 94 1000 46 1000 48 1000
| 338 926 175 902 163 953 245 904 130 878 115 935 93 989 45 978 48 1000
7 27 74 19 9.8 8 4.7 26 9.6 18 122 8 6.5 1 1.1 1 22 - -

Q4R it 364 1000 194 1000 170 1000 270 1000 148 1000 122 100.0 94 1000 46 100.0 48 100.0

| 358 984 192 990 166 976 265 981 146 986 119 975 93 989 46 1000 47 979

mp=20 &t 365 1000 194 1000 171 1000 271 1000 148 1000 123 100.0 94 1000 46 100.0 48 1000
#|& 345 945 187 964 158 924 253 934 141 953 112 911 92 979 46 100.0 46 958

F 2 55 7 36 13 76 18 6.6 7 4.7 1 89 2 2.1 - - 2 42
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AR
THE B i #% b o> PCDF JEERESH

gentiE HH O R R REREN SRR TR

g AE R IERE O EMRREREIEET  RERETER
v omtet e ROREIRSEMTEAT AR R AREERE
)N AL e ROREERTMT AT A LR MR
7 KE @ RREERTEE T AR LR MR
e K EERAEBRENERT  EEFER e
IRE RFE OEERAERENEAST AR R e
e NZERT- R RREBREENIZERT AR TR RS
ek IR i R ERENIEET AR LEER EESE
miE TEE RERAEIRENTEAT  FHUEIGR BRE
Hr £ EERRERENIEET RSN EDE
A TR @RARRENZEAT SR e
Hf #A ERRERENZEAT  EEEREHER AR
e RT EMBREREVEET  eEEREHER EMEA
R ET ERRAEEREN T GEFREER RA
B & i R R BRI IERT  KERR WFER
FOEE S EERRAERSET AT KERR  BFSER

WREE WEZER IR OEMEEHER D=, ME—FRZZ2E O F TliKRH
ﬁ4ﬁ%//éﬁﬁﬁ%%@mﬁ¢ﬁ4ﬁ%VV@EQ%ﬂm%_@EbfwéoQﬁ%
FERE (2017 4F) IR &7 A A % 3 VSRR E 2 E L 72 MEGRE B 148 44 & R EH 135
BN DONTT — H M AT > 72,

Rk 29 fEREICIME T 2 A A A RIE LI HERERE D 2,3,4,7, 8PeCDF D
PJERE L 67 pg/g lipid Tho7-, F£7-2,3,7,8-TeCDD T2 %% (WHO-2005) Z FH\>
TEHMEE (TEQ) ITHE LR A A% 3 (Total TEQ) O EHJEEIL 45 pg TEQ/g
lipid Th o=, —FF. KHEHZD 2,3, 4, 7,8-PeCDF LT 14 pg/g lipid, Total TEQ
DI T 25 pg TEQ/g lipid TH-o7-,

YRR 13~29 4ED 17 SR HLIE T 2 A 4% 3 U HERE % Fifi L 72 ERE BREBILRAF
T1,0434 & 720 ZHITMIEREBRE A (B2, 327 4. FRk 29 FEERFR) DK 456%
WZhi=b, MAXA T FEOREREN H HBERED 2, 3,4, 7, 8-PeCDF B E D NF-H)E
1% 100 pg/g lipid TH Y | IEELSAIL 2. 6~1, 800 pg/g lipid & JL#IPHTH 5708, £ 60%
DEFEIT 50 pg/g lipid R TH - 7=,

Rk 26~29 FEICEBEFRERES 149 a2 2=z L7eh, REFEZRER O MK+
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2,3,4,7,8-PeCDF J&2F DONHIEIL 27 pe/g lipid TR AICITVVME TH - 7=,
MIEREICBITH5F F 7 v — A P450 (CYP) {RTFEHI7: PCB BAEKRDONHHRELZFHET H7-
W, in silicofffTic kB PCBECYP DRy XU I al—v a2 E LI, 20O
R, FAAF L PBICHESND OP 43 FHEIL, %< ORHHR(L PCB BAEFIH L
TEEREBRFBIRTL DAL E 68 NICEE SN LI EEEERry h2ET52 &
MR ST, MEBFEITIIT 5 PCB BIEAEOREA 2 ABEEICEE LT\ % CYP 411
ZHEE LIz, ZO1FH, BUEBREMED PCB DG EMEE (FT7 VK SEEEEEL B

L7,

A. HEE®

Rk 16 4 (2004 4F) (2 Mg+ 2, 3, 4,7, 8-
PeCDF fENHr7- 72 MUEZ B I Z H i
Too FT2AK 24 £F (2012 52) 12 AIZIRHIE
2 B VE B A (R 520 O =B /) 23
D, R 29 FEBEOFREBE ORI
2,321 4 Th %,

A [EREIREMZCEE ClE, HERERE
DIEE LB, 72 b NCRBEEDBRED
EIWLETHIEHEME LT, BFELET
MIE—FBZ 217> T\ 5, KOMEET
X, &R R IEER T ST CR% L&
ERE DA F X UESITEEY AW T,
ME—FRZZZEDOI b, ERk 13 F
(2001 4F) EIT @R R OZZ2E H OHFLEE,
R 14~18 48 (2002~2006 4E) FEO 5 4E
MixzeEomZz2EROEmEE. ik
19 5 (2007 ) DO IIRFBES & MER
ELE DD bLE R NEE 3 FLINICHIE
EDOIENRERE DMK F X A A x>
BREZAE L CTE, REEHEORIERER
THEZEZESICHT 5 & &bz, ME
FERFICR L CRmig s 2 A 4% v 4
BREORFHECMEREBREFRTOX A A
X VHIRESR O 21T> T 5,
AEE T, OWFRK 29 FEWE—FRZ %
22 LICRBEER LRERNRORERE D
MEHF XA TR FHBELZEDEL DT,

WIZ, @R 13 FEEND 29 FEEETO 17
FERNTHEIE L7 1, 043 4 OGEREBRE D
Mg Z A A% VHHRELY, R (8
RPN D 60 B LA D 127 & O—f& N R
16 TR L L, WMIERERE D
MR & A A% 2 SRR EE DR AT L
Too FTz. @WK 25 FEN O FIEFIERIE
BEONRBBZICBI L0, REFKRES
DML H 2,3, 4,7, 8-PeCDF &R 24531 L
fEMT Lz, S HIT, @R 13 FEND 29
FEFETO 17T FRICKRBER & L THEE
W2 E %5 Lz 674 ZIZ oW TZ2 R
MR & A A% 2 HEIREE DR AT L
7o T2, OBEFEENIZEBIT D PCB HRED
BaERbZ 2B E LT, Insilico
FEAT FEIC & 2 IEBF RN O PCB {REHFF
PEIC B B ME 72 b N IR PCB D5
MR (T V1K) DEEEEIEICONTH
it 217 - 7=,

B. BFEHE

1. XA A% VESHER OMEFE MR
MR XA Fx 2 AFEORIET, TRk 13
FEEICBSE L mEE S TETITo 72, i
JE— B IR IZXIG T & B T IR 2 #ERE
LIz, fHSCE &9 O TR e
PEALTCGEHLTWS, —JF., REtod
2{b, REOEKEIZHEN, EEHRO




(SHEME 2 FEfR 3 5 720, MiaEl 22 iz
XEMET T R 1 R, NEBEEEO
oy be—AREE LCR MILTE 1| HOF
24 % MM my b & UCHIAAEZIFITL
TITV, BET T > 7 SolBlN SR & fRAT L.
%y FOBETENEY TH - =R
L7c. Fo. ERSHTHEERICE—308 2 B
L CHERBRE LT 570 AF =y
ZFEM L, SHTEOEEME LR LT,
ERED 2,3,7,8-TCDD FHME% & (TEQ)
~OHE T E, 2005 (2 WHO 2N E L=
MBS (WHO-2005) % FHVN=,

2. KA X U HERE RS

Wk 29 FEOME—FRZZZED
B, FIEROMEE 3 FELINIC IR & A 7
XU UHEAERNEVGRERE 148 4 KO
RKIBEH 135 4 oIiRaHm L, HEE
FEhi U7z, Mg~V A B4R
ERWTERM L, fREE T 4CLLT THIE
R1F L7,

Rk 30 AHEE (2018 A7) FRAE (296 44) 1T
DWTIHBESTHTH S,

3. WEMZE2%Z2 LEREREOMEY
KA A% U HRIREE ORRMT

SERE 13 FEEND 29 FEEETO 17 £H
(2, MRS & A A F HEBREE ST LIz
MIERRE BE ORMHREIL 2,987 40 Th
L, BEEZZ U2 MIESRE BB NIFE
TH-O, BT 1,043 L ThoT-, Zh
SIMIE S & A 33 AR E 2 0E LT
JEFRERBE DOMIERF X A X VHRREE %
FEFH UARAT L=, BE OFEN IR M R T
DEMERWDE L, MEHZA 4%
VIBRE L, REECEMRNT LT Z AR
R CIZEAEERIL LoD T 1 E
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LOGHT L TV WSS IXZEDOREZ, &
EERAE LTV D35 13 RZICHEE L7
FE (BT ORE) & & OFRERE O MmE+
A FFy ARRE & LTI LT,

4. MEMRZE2Z2 L RBEE QMK F
KA A% L HRRFE OFRMT

R 134D 29 FE £ TO 17 FERIC
REH L LTHERZ =2 L, KT
FAFTX AEREZRIE LD 2,375
L THDHN, BEREIZEZ LI RREE VT
ET 570, EHIT 614 4 ThoT-, KR
EH IOV TEZZEERMEF & A 4%
VIRIREE DR R R LT,

5. HWIEREIZHIT D PCB OEFERFE D fiF
B R OV ' PCB O 8518 BAIER (7 L1K)
Sy BETE EIEDORET

IR K FIRRERER ML & — D
HhEEHET, HFyIalb—rars V7Y
= 7 Molecular Operating Environment
(MOE) 7w Z7Z L ZFIH L, PCB £ MK 69
Fl¥E & SR HIRER T b 7 v — 4 P450 (CYP)
DTRETREICONWT Ry X 72—
va vy EITV, RNTO PCB ARz B 59
% CYP 5 FHED TR 24T - 7=,

£7-. EBERE GC/MS A W T o
2,2°,3,4,4 5 6-heptachlorobiphenyl
(PCB183) D#HGEMEMR (¢ T VAK) D4rHk
TEBIEIZ DWW TCHIESREORET 21T > 72,

(i ~DEE)

MR & A A F v HEOBREIL, KAAD
FENEOLNTZEZEOR LRGSR E L, W
DRI L UIFHFHICAE S
FEROREHEN, EAZFETEDLLIR
TBFHITIFE LR\, E 7z, AP MR 5
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RERSEFEITE S M EE L B SH
M CESE, BREEZUAREINEZLO
Thd (ZNEEE28-1 5FAK 28 £ 6 H
16 H&RD),

C. MMERR - BE

1. A A% VST O MR
1—1. 77 7ME

Rk 29 EEDOME X A A% v AR
TIXEF 8 vy NOOGWTEATY, ZDOETZ
VIRBREToT, T 7RBRER LM
WP OXA T X EUEEE~Y =27 /b
DEETIREE T L, 77 7ENEE
TIRIED 40% LA E & 72 > T B BAMERIT Sy
ey NZERT T I HEEIToT-,

1—2. 2y ha—VMEOSH
Fortra y FCHilke FijEREE (2
t—7 L) 5 g MKk & [F CHEEZRAN
THNT LTz, 2> hua—/LifiE® 5 [Bl55 D
R EMEART L& 2 A0 1,2,3,7, 8PeCDD
D CVAEIX 22% & 72 0 FEBSH R X Dh o 7223,
Z DD BRI EE O CVAEIL 10%FRE & B
RfERChoTz, MIEZEEEICHEAS
LTS 2,3,4,7, 8PeCDF @ CV f & [EI4E
T, &otre >y MEAOZHED T Y T
NS LEEITHER STV,

2. Rk 29 FEEHIE —F R =2 O MK
WA A SR T

# 1 ITHERL 29 FEEOMIE—F a2 Ol
TEFRE BE K ORBEH DM & A 4%
VUBRE DG RER KL O 16 IS
f@ i RS HE L7 — R ER O MK T & A A
FUUHHBE LT LT, YRR 19 FEE LK,
WIEMRZZZE O O bR E 3 FLL
PN T E JEE D SRR E B D IR 4 A A

XUUHHBEZHIE L TV D, YRk 29
DOIMIEFRE BEH O MR 2 A A% 2 48
EXREIL 48 L ThHHoT-, /2. RRBE
F1X 135 &4 THIAE LR 3 AW L-, F
Ak 24 A 12 AICIHIEZ W B ICREF RS
HBZBME ., < OBRERBZFENEE
ICRREINTTD, RREHFOZZE ITE
IR B LTz,
MERERE OMIKT XA 4% VR
J& (Total TEQ) IZ~#C 45 pg TEQ/g lipid
TH Y  XTREEO— R {FER DY Total TEQ
(37 pg TEQ/g lipid) ITEHATHI 1. 2 f55
WREThH -7z, I, REREHE D Total
TEQ OIEHEIT 25 pg TEQ/g lipid TH Y .
SR D —#REER (37 pg TEQ/g lipid) X
DARUME & 72 57278, 2, 3,4, 7, 8-PeCDF J& £
2350 pg/g lipid ZBZHZBEN 2 438
O BT,

3. WEMZE2%Z2 LEREREOMEY
SA A v SRR OfEAT

SERE 13 AEEEN D 29 4R E £ CTD 17T /I
MR & A A% 2 R E 2 4T U T lE
RIERE 1,043 4 DIRL 28 HRBMED I
PIERRIL 70. 4 7% (38~105 %) T. Zix
TRk 29 FEERESOSRERSE (2,327 £4)
DI 45% 28 L7z,

F 2 \THMIEFRE B 1, 043 44 K UVERL 16
FEFE AR [ IR CESE L 7 — MR ER o ik
HA XX SERE 2R LT, IERE R
F®D Total TEQ JREEILTY) 60 pg TEQ/g
lipid T, XREEO—RERDFEY (37pg
TEQ/g lipid) (2% L CKI 1. 7T fE @V ME TH
ST, XA T HT AAEDRIBEINZR D &
MEREREOMKFREN —RERLE
NTC 2 U EmvMbEmIL. 2, 3,7, 8-TeCDF,
2,3,4,7,8PeCDF | 1,2,3,4,7,8HxCDF .



3,3,4,47,5,5" -HxCB (PCB169) ® 4 L&
Thotz, —RERLHEL T MR
EEHLAS BN 2, 3,4, 7, 8-PeCDF JE R | LIHED
WrEME IR SN TV 5, HERE DIk
th 2,3,4,7,8PeCDF JBE DAL 2.6~
1,800 pg/g lipid & JR#IFH T 503547 60%
DIRELEITL 50 pg/g lipid R TH -7,
Rk 24 4 (2012 4F) 12 A IZJHIEZ I 5L v
B ([FE SR O S8 H) 5o 722 &
D ZAVETIT 295 4 D [EEFEDSAE
ICEADMERE LB EINTND, 2D
15%552 25 FRFEIT 51 44, YRR 26 ARFEIC 24
%v%ﬁWEEVB%A%ﬁ%EW’
&, R 29 RIS 10 4 DRIBFIERE
ENHERZEZZ Lic, & 31 Eﬁﬁﬁ
B 1,043 4D ) LEIBEFERE-BE 149
4 & O OIMAE B 894 4 K UNFERK 16 47
FE L AE R R T3 L 72— R E R o Mk &
AFX VU SERE R LT, FREFERE
BE bR  HIERREBE O Total TEQ
1% 67 pg TEQ/g lipid . FIEFERERE
B LUK O —ER DY Total TEQ
IXFHFEH 32, 37 pg TEQ/g lipid Th -
koﬁﬁﬁﬁﬂﬁﬁﬁk—&ﬁﬁ@ﬁw
Total TEQ IXIFIFXFERDOMETH -7, FE
%%ME%%%<EEME%%\EE§%
RIEBRE R LU O —RERO MK+
2,3,4,7,8PeCDF JEE OLHMEITZNEN
120, 27 BX W17 pg /g lipid ThH o7,
FEZEREBEOMIET 2,3,4,7, 8-
PeCDF & £ O FIMEILFEE BEH 2R DY

EEVIELS . —ANICEVETH > 72, — .,

FEFZEREBEOMIET 2,3,4,7, 8-
PeCDF ¥ D43 Af 1L 2. 8~440 pg /g lipid
Thy ., HIEZWEET IEHWRE] IZXS5
S5 50 pg/g lipid #HB 2 5%2ZEMN 15
LR LT,
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4. WEMRZZ=%2 LI RRES OIMKH
KA FF T U HERE OFRNT
ﬂ%ﬂsﬁﬁmezwﬁ#i?@rMWﬁ’
MEFE A A FEEELZ ST LT3R
EFEEILDN 2,396 £ Th O, FEHIT 674
4T o7z, AR 29 FRBUE DO FEHFn i
57.5 7% (5~90 %) T. WNERIZHBME 305 4,

M 369 4 Th o7z,
FIFEL DR Eisd DszhlET 1 IEl
ThHN, HIEOZEICITHERZ X2

THZENMATHY, KT 16 EZZ
TERBEEMN 24580060 (K1), B
B2 LI RBEBEOMIBET 2,3,4,7,8-
PeCDF JRE DEBNIMENTH o 7=,

17 OMIEMRTZ T, £ OR R CTRABE
FELLTZRZLE 674 LD 5L, 75 4%
2,3,4,7,8PeCDF {2723 50 pg/g lipid L
Le@@ HIEZ B EAED TEVRE | IZIX

DEINT, — . RBEH 674 L2ED
2,3,4,7,8-PeCDF IR 1T 14 pg/g lipid

THY, ZLIF—HMALFRZEDLLTH
>77,
5. HWESREZFIZBIT D PCB OFREEEK

Mg H PCB DG EMER (T V1K) ZrB
TE s

CYP DIEMEFLMI & D~ Lk L HE DR
BIERAL D EEBEIZ SWT 5A (F7-21% 6A)
DINBIRMICRB S BRE ST
5. In silico FENTOREHR. XA A4AF

¥ES° PCB 3 X5 CYP 4y FfE L. <o
IKHE b PCB BAEMRICK L C, HEEREH

IRBFEF N~ E 68 LINICEE S
LHIEERERTry NEHETHZENRIN
Too Elo. T ODOGFFED S L CYP2A6 &
CYP2B6 (23T, §:F% 5 R TE
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L7=BETH, i L= 8 &Ll Lo PCB £
PEEN A E L, PCB B K&
EHEH TWLIyTREBEZ LN
(£4),

oy FRAE GC/MS & A W T Ik # o
2,27 ,3,4,4 |5 ,6-heptachlorobiphenyl
(PCB183) D@ EMAR (T AK) 12D
TRIESRMEORF 21T o7z, A DXy
TV —h T LEHWT GC FIRFH%E %R
L7z, ZOfEFR, £ 5IRTHIESMET
MK H PCB183 DEEMGEMEIL (+) KT ()
ZRFFRERE 55 L CTHBEEE T D HIE
ZWEST LT=,

D. #E#

Mg 5gmo XA A Fv e REND
EREICHIE CX Do HiEEmSL L, &6
2. T — 2 OEEEL R T 57207
a3 b — LRER A Ei L,
DHHEOS B 2T T, £72, ERNO
TSI L 7 m AT = v 7 B FEhi LT
— X OIEHEMEEER L=, ZO/R, Fk
16 FEFEDIMPE T HZ A A% > HHRE 2N %
T ETTHIERZ W B IC L D RFBEH DZW
WZbhRE LTz, £, Z2EOEEEOEHW
Ermmﬁﬁmmﬁﬁﬁ4ﬁ%yyﬁ%£

— AR ALEET L LN TE,

rrm PR OBE A & OBIROENT
IZFIH & T s

Yok 29 AREE (2017 4F) O MR F X A 4%
VUBERERIESIL, MAEGRERE 135
4 L RBEH 148 4 Th o1, Tk 29 £
WZHIE L= HERE BE L REBEE DY
Total TEQ (WHO-2005) IZZ#EH 45, 25pg
TEQ/g lipid, 2,3, 4,7, 8-PeCDF &L DI
IXF N F1 67, 14 pg/g lipid Th-o7=,
YRk 29 FEOREFEREE OM2%2

#1310 4 T, Mk 2, 3, 4, 7, 8-PeCDF EE
DOFMEIX 14 pg/g lipid TIRRERE S
OYEEE L VIR — KA L IZIER T b
IWTHoTe, £z, AL 29 FEMEMRTZ &
2 LTERBEHF 135 £4) O F T
2,3,4,7,8PeCDF J2ES 50 pg/g lipid &
MBZDZBEIN 2 LD LT,

SRR 13 AEFEEN S 29 4EFEE T 16 £ I
MR H A A A2 PR E % oM L T2 IMIE RS
TEREIT 1043 £ IZE L, 20 1043 4D
HIEFREBFE O MK F 2,3, 4,7, 8-PeCDF &
FEI1X 2.6~1,800 pg/g lipid & R&EPHTH
B39 60% D EE L 50 pg/g 1ipid LR T
b o7z, Rk 26~29 FEE|Z 149 & DRIJEF

IR EBENIMERZ X2 Lo, MIER
ERE 1043 4D 5L, REFERERE
149 4 & Z DM OMIERSE 894 44 KLU —ik
FEROMIKT & A A% 2 BB E % g
5HE, FEFREREEOYY 2,3,4,7,8
PeCDF J&2FE J X Total TEQ IX—f{ER & 1F
ZERBEOMETH 72, FEFERELRE D
hZ ik & 2,3, 4,7, 8PeCDF & EE A% 50
pg/g lipid ZHX 2% 2E M 15 4780
i,

ﬁ&lwﬁ*ﬁgzwﬁ*if@lﬂﬁﬁ’
MEHF 2 A A2 VFRRELY O LT R
EH 674 L OMERF XA A% VEHBED
qzié] Total TEQ |% 14 pg TEQ/g lipid T&H

. —IREROYY Total TEQ & IFIER U
ﬁf%oto@ﬁﬁxﬁbtimm%@m
&+ 2,3,4,7, 8-PeCDF J&E OLE IENT
HoTl,

BEENICEB T 2 MER RS E O#)FE
A5 7 7 a— %kbf\mBﬁﬁW@
R 7R B 5 LT\ 5 CYP o TFE %
HEE L7-, JHIERBE MAR+ PCB D5 Btk
B (FTVIK) DEEERIELZHESL LT, 51
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K1 WEBZZZAE QM T XA A% FRERARR (2017 4)

(pg/g lipid)
20 L TR S DA
AE (N=148) E (N=135) (20044 , N=127)

Congeners Mean SD Min  Max [ Mean SD Min Max | Mean SD Min  Max
2.3,7,8-TCDD 1.2 083 ND 4.1 1.2 091 ND 44 1.9 084 ND 43
1,2,3,7,8-PeCDD 6.1 4.0 ND 19 5.5 3.7 ND 19 9.0 34 32 20
1,2,3,4,7,8-HxCDD 51 39.1 ND 48 2.1 1.7 ND 11 3.6 19 ND 13
1,2,3,6,7,8-HXCDD 30 28 ND 160 16 14 ND 96 28 11 7.3 70
1,2,3,7,8,9-HXCDD 25 1.8 ND 94 29 2.4 ND 15 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 32 43 6.1 500 37 42 58 380 78 55 18 470
OCDD 420 281 76 2200 500 550 80 4200 1200 640 180 7600
Total PCDDs 500 322 99 2700 570 600 100 4600 1300 1000 210 8200
2,3,7,8-TCDF 2.5 1.7 ND 8.0 22 2.6 ND 14 1.0 072 ND 45
1,2,3,7,8-PeCDF 1.0 0.9 ND 87 1.1 1.1 ND 54| 067 055 ND 4.6
2,3,4,7,8-PeCDF 67 111 26 560 14 12 1.4 79 17 7.7 6.0 63
1,2,3,4,7,8-HXCDF 14 29 ND 260 3.7 32 ND 25 5.0 2.7 ND 20
1,2,3,6,7,8-HXCDF 7.1 10 ND 84 3.8 35 ND 28 5.7 2.6 ND 16
2.3,4,6,7,8-HXCDF 1.2 0.66 ND 56 1.2 061 ND 54 1.2 0.8 ND 52
1,2,3,7,8,9-HXCDF ND ND ND
1,2,3,4,6,7,8-HpCDF 24 35 ND 34 1.7 13 ND 95 22 2.1 ND 14
1,2,3.4,7,8,9-HpCDF ND ND ND
OCDF 2.1 0.9 ND 13 ND 2.1 1.4 ND 18
Total PCDFs 99 148 13 910 32 20 10 140 37 14 15 86
344'5-TCB(81) 5.4 23 ND 22 5.3 1.6 5.0 16 5.6 23 ND 24
33'44'-TCB(77) 9.5 6.4 ND 39 11 6.8 5.0 36 8.4 4.8 ND 31
33'44'5-PenCB(126) 69 52 ND 260 77 84 50 510 110 80 17 520
33'44'55'-HxCB(169) 130 120 11 650 73 65 50 300 64 27 16 190
Total Non-ortho PCBs 220 151 36 770 170 147 20 830 190 110 59 740
Total 810 480 160 2900 770 707 140 5200 1600 1000 290 8500
PCDDs-TEQ 12 82 1.8 58 9 6.3 1.5 36 16 5.9 5.1 35
PCDFs-TEQ 23 37 14 200 5.5 42 0.9 25 6.6 25 23 14
Non-ortho PCBs-TEQ 11 7.4 1.7 33 10 10 0.65 59 13 8.6 2.6 58
Total TEQ 45 47 52 250 25 19 3.1 94 37 16 12 100
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#2  WIERH KO MAOMIET A A% R (2001-2017 47)

(pg/g lipid)
T B (N=1043) —fED N (N=127, 20044F )

Congeners Mean SD Min Max  Median | Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.4 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 8.7 5.6 ND 48 7.5 9.0 34 32 20 8.7
1,2,3,4,7,8-HxCDD 2.9 15 ND 480 22 3.6 1.9 ND 13 32
1,2,3,6,7,8-HxCDD 36 36 ND 320 24 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.8 3.1 ND 26 3.0 45 2.8 ND 16 3.9
1,2,3,4,6,7,8-HpCDD 42 48 55 1200 33 78 55 18 470 62
OCDD 580 524 72 7900 470 1200 640 180 7600 940
Total PCDDs 680 575 99 9200 560 1300 1000 210 8200 1000
2,3,7,8-TCDF 2.4 4.7 ND 83 1.4 1.0 0.72 ND 45 ND
1,2,3,7,8-PeCDF 1.2 1.3 ND 13 ND 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 100 178 2.6 1800 33 17 7.7 6.0 63 16
1,2,3,4,7,8-HxCDF 24 54 ND 580 5.9 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 11 18 ND 170 54 5.7 2.6 ND 16 52
2,3,4,6,7,8-HxCDF 1.2 0.77 ND 8.7 ND 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF 1.0 0.38 ND 13 ND ND
1,2.3,4,6,7,8-HpCDF 23 2.8 ND 36 ND 22 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.72 ND 24 ND ND
OCDF 2.1 1.6 ND 38 ND 2.1 1.4 ND 18 ND
Total PCDFs 152 247 12 2600 57 37 14 15 86 35
344'5-TCB(#81) 5.6 34 ND 49 ND 5.6 2.3 ND 24 ND
33'44'-TCB#77) 8.6 9.7 ND 150 ND 84 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 110 80 17 520 90
33'44'55'-HxCB(#169) 160 140 10 1300 120 64 27 16 190 58
Total Non-ortho PCBs 270 200 25 1500 220 190 110 59 740 160
Total 1100 770 161 9700 930 1600 1000 290 8500 1300
PCDDs-TEQ 14 9.6 1.8 76 12 16 5.9 5.1 35 11
PCDFs-TEQ 32 54 1.3 440 11 6.6 2.5 23 14 10
Non-ortho PCBs-TEQ 14 11 0.82 94 11 13 8.6 2.6 58 9.5
Total-TEQ 60 67 52 560 39 37 16 12 100 31
Lipid(%) 0.30 0.07 0.13 0.80 029 0.33 0.05 0.22 0.49 0.31
Age(years) 66.4 13 31 98 67 68.1 54 60 86 67
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# 3  WERFE & FEFERERE OMRH & A A% o R (2001-2017 48)

(pg/g lipid)
TRE B (RE SR E 2 B < . N=894) FEFERES (N=149) — %

Congeners Mean SD Min Max  Median || Mean SD Min Max  Median | Mean
2.3,7.8-TCDD 1.6 1.1 ND 8.6 15 1.4 1.1 ND 7.4 13 1.9
1,2.3,7.8-PeCDD 9.4 5.8 ND 48 8.1 6.7 38 ND 28 6.3 9.0
1,2.3,4,7.8-HxCDD 25 19 ND 15 22 2.1 16 ND 10 ND 3.6
1,2.3,6,7.8-HxCDD 38 37 ND 320 25 22 16 29 91 18 28
1,2.3,7,8.9-HxCDD 3.8 33 ND 36 3.0 3.6 32 ND 17 2.7 45
1,2.3,4,6,7,8-HpCDD 44 55 ND 1200 35 37 25 72 170 31 78
0OCDD 610 566 72 7900 490 480 390 77 2900 380 1200
Total PCDDs 710 622 100 9200 590 550 420 100 3200 430 1300
2.3,7.8-TCDF 23 5.1 ND 83 12 15 15 ND 75 1.0 1.0
1,2.3,7.8-PeCDF 12 13 ND 13 ND| 1.1 1.0 ND 8.3 ND 0.67
2.3.4,7,8-PeCDF 120 191 28 1800 41 27 48 238 440 15 17
1,2.3,4,7.8-HxCDF 28 59 ND 580 75 5.8 11 ND 89 32 5.0
1,2.3,6,7.8-HxCDF 13 19 ND 170 6.1 47 52 ND 35 3.6 5.7
2,3.4.,6,7,8-HxCDF 12 0.79 ND 8.7 ND| 1.1 0.59 ND 5.6 ND 12
1,2.3,7,8.9-HxCDF 1.0 0.11 ND 33 ND| 11 1.0 ND 13 ND ND
1,2.3.4.6,7,8-HpCDF 23 36 ND 74 ND| 18 18 ND 12 ND 22
1,2,3,4,7,8,9-HpCDF 1.0 0.06 ND 27 ND| 12 1.9 ND 24 ND ND
OCDF 2.0 12 ND 38 ND| 22 29 ND 38 ND 2.1
Total PCDFs 170 265 12 2600 67 48 65 12 570 31 37
344'5-TCB(#81) 5.6 3.4 ND 49 ND| 53 1.8 5.0 18 5 5.6
33'44'-TCB(#77) 8.2 10 ND 150 ND)| 7.0 4.4 5.0 23 5 8.4
33'44'5-PenCB(#126) 98 84 ND 680 76 84 72 5 520 68 110
33'44'55'-HxCB(#169) 170 149 10 1300 130 92 68 12 390 69 64
Total Non-ortho PCBs 280 206 25 1500 240 190 130 32 840 160 190
Total 1200 810 170 9700 990 780 520 180 3500 660 1600
PCDDs-TEQ 15 10 18 76 13 11 6.4 26 48 10 16
PCDFs-TEQ 37 59 1.4 437 14 10 16 13 140 5.7 6.6
Non-ortho PCBs-TEQ 15 11 0.82 94 12 11 8.7 1.0 60 9.3 13
Total- TEQ 67 73 6.3 564 43 32 27 5.7 210 26 37
Lipid(%) 029 0.07 0.13 0.80 0.29 0.30 0.06 0.20 0.59 0.30 0.33
Age(years) 66.3 13.6 31 98 67 62.0 10.7 45 90 60 68.1
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1 KBEH OS2 (2001-2017 48)

4  CYPT FE4y fHE L PCB69 BMEIAD Ry Fo /oI ab—va UFER

EERIZRER PCBREMFEL

fI~OIERE  CYPIAl  CYPIA2 CYPIBL CYP2A6 CYP2B6 CYP2C9  CYP3A4
<5A 46 23 37 59 60 5 1
<6A 60 64 63 65 65 13 3

#£5 IET PCBIS3 DEHG MK (3T M AK) Bl Faelt

GC(7890A, Agilent)

Column BGB172, 30 m x 0.25 mm i.d.
Film thickness: 0.18 pm

Oven temp. Initial temperature at 120 °C hold for 2 min — heat up to
250 °C at 2 °C/min — hold at 250 °C for 23 min

Injection port temp. 230 °C

Injection mode and volume Splitless (Purge time is 1 min), 1 pL

Carrier gas Helium gas with a purity of greater than 99.999%

1.0 mL/min constant flow

MS(IMS-800D UltraFOCUS, JEOL)

Resolution Equal to or greater than > 10000 (10% valley)
Ionization voltage 38 eV

Ionization current 500 pA

Temperature of ion source 260 °C

Accelerating voltage 10kV
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SR SRR

MEHZ A X% A HTITRT 5500 7 b OKRE

MrEoaEE Fa B ARMEIEALIUNERERZE 24— =EE

MoEwm 1% IKEER  ARMEEANCUNEERERSEE 2 — RER
FRAKE KAEMENEANTUNEER SR 2 — BRER
TrEBE SHEMENENIIUNEERZEE 27— EBHEE
MEYCE ANEMENEANILIUNAEER Y 2 — HER

WMRES WERZOMETZ A 4% L EEEORIEIL, KREFAMEE LI
LT A~ NI 7EnfReEEENTEBEZ RN TToTnb, KEFEA
LEENOSH S 7 LB LTI, b7 2amard s 2 b, BEE CTH
CH T LT E{To C&E e, Bl BEFEA L TWA DT A EEEMD
RSB L= T DA TRIR LT, A A v VEBEMERD S/N LD EIZBE L
TR EIT T2, TOME, fERFEHRAL W= T L LT, K7V —FRT
bHZ L BRMEEOE—RERBLEL TS Z L TRTOEMEETHD

AREE 7o T,

S/INEEMELNTWA Z ENnG, Wk LERE - BRERSI 21T Z &N

A. FREER

HIEIZR VLS R A F xR
(PCDDs) ., R UL XV 7 T v
(PCDFs), ARV {7 = =— L (PCBs) ¥
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ALY — e REFEAEL
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e, EHEAEZ, A LR B O
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LDEANESND, TDIH, XA FF
VIR BNMER O BRI 0 BENR S D LD IEH
DT, BE—27 OFEENHEL 720
E— 7 58ENE LT 5, ZOREAEIGH
LT, &SRO o —=R
THTEERNDZETHAAFTV UHE
BIERO Y — 7 38E N\ E L S/N otk
BRGNS, ZOHLWT =y
ZBERFHR TH D,

E. MFE®XR
1. Fm3CRFR
L

2. FRER

D) KSR, FEE, FRORE B
L AHIBEE, =R HILERE W
AP AAF L AN BT Do H 7

LOREES, 5 27 BB LFRRme (i) |

2018 /£ 5 H 22-25 H,

F. AR ERE D HEE - BREIRDL
L

B2E R

1) Todaka T, et al. Concentrations
of polychlorinated dibenzo—p-
dioxins, polychlorinated di-
benzofurans, and non—ortho and
mono—ortho polychlorinated bi-

phenyls in blood of Yusho

2)

patients. Chemosphere 2007;
66: 1983-1989.
Todaka T,

of a

et al. Development
Newly Large-Volume
Injection System for Dioxin
in Blood of
Yusho Patients. Fukuoka Acta

Medica 2013; 104(4).
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F 1 10fgiEABRIZBIT DX A 4% v EEMIRDS/NE

Congeners S/Nkt
VERIED T Z7 5 gt LI 7 A

2,3,7, 8TetraCDD 8.3 13.6
1,2, 3,7, 8PentaCDD 5.1 14. 4
1,2,3,4, 7, 8HexaCDD 6.9 18.9
1,2, 3,6, 7, 8HexaCDD 7.1 19.6
1, 2,3, 7,8, 9-HexaCDD 7.6 19.7
1,2,3,4,6,7, 8HeptaCDD 9.6 17.3
OctaCDD 6.2 12.3
2,3,7, 8-TetraCDF 6.5 10. 8
1,2, 3,7, 8PentaCDF 10.4 15.8
2,3,4, 7, 8PentaCDF 8.7 15. 8
1,2, 3,4, 7, 8HexaCDF 5.6 17.0
1,2, 3,6, 7, 8~HexaCDF 6.3 17.2
2,3,4,6, 7, 8~HexaCDF 5.0 15.4
1, 2,3, 7,8, 9-HexaCDF 5.1 10. 4
1,2, 3,4,6,7, 8HeptaCDF 12.7 28.9
1,2,3,4,7,8, 9-HeptaCDF 8.9 22.2
OctaCDF 5.2 9.7
TetraCB-81 12.5 12. 8
TetraCB-77 12.4 12.7
PentaCB-126 12. 4 19.9
HexaCB—-169 11. 18.0

CDD : chlorinated dibenzo—-p-dioxin.
CDF : chlorinated dibenzofuran.
CB : chlorinated biphenyl.
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42 &4 - KRREE 134) . 2B AFHE 212
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SyTRMT TR

MIERZFICBITBIRE

WHgeoiig bfy BB RIRFRECIRE  GEAD
Mo A% ALk B RIFRFRZERERESCSOER IRF-JREAE0E 2%

MEES  RENEMEIC/RD EFENEL 20 RA[ R BB RIEE2 & 2T Enb D,
ABEITRERTETEEZOIREZHE L, M PCBEE I L ONCB LN IRE & BEET 2
L7,

A. BIEEER C. WFFehsER

AREIZRRER DTAR Z PR D T2 DI LB
RRETHY | EFMEIT 10~20mmHg &
INTWD, FRPE TIXRA LA
W2 &0 R R REp R A2 & 72
3. EERE SRR FLEAME M O i b B
ERRRTH D, SENHEREEE T
DRREIZHOWTHAL, H o PCB &
FE3 L OVCB HeAS BRI & BIE T 5 7 ikt
L7z,

. BFRFE
RIFEWERZ O 3 #HiIX 4 72b b,
K2, BHE., BRHXIZEVT 2018
FEWEMRZ OIRFHTIMEZ=Z2Z L., IR
JEDRIENFTEETdH - 7= MIERERE
89 NEXHRLE L, 7A 7 7ex AVWTHR
JEZ2BE Uiz, Z£ADOFHIRE & i
PCB 2 B 73 BB 3~ 5 D e BHIEAT 2 1T o
7o ETZCBHOT =2 525017287 A
IZBWTIEARE & CB HLN B 5 25kt
FHERNT AT o 12,

(fE i ~DEE)

KW OT — ZFFEHTICIB T, E
ABEEETE DL ) T — X IIHFEL
AN

RRE LM 61 N, Zoik 38 AT,
BRI R 69 7% (54~94 %) Th o 7=,
BRI 13. 722, ImmHg (CEH) + =R )
TodH o7, ML PCB #EE X 1.39 =+
1.07ppb TV, CB L% 2.48+1.99 T
HoT-, IRE L M PCBIEE A E 72
B2 < (P=0.28) (K1), HRHEE CB kb
BESRBEEIL2 D -7 (P=0.60) (X 2),

. BE

IRFED ERITMANEL S Sk 23, &k
NEEIL, BAETEEMEIOMREIZL D
&L BEBDBEICBT A RAREKEROF 1 L%
HOTWD, HARBABFES TITo72 K
HBERHE (ZIRRAZT 1) TIL, 40
L B BARNICE T 5N EA R E
£ 5.0% TH V., FHIREIT 14.5E
2. 5bmmHg, IEF ORJEIX 10~20 mmHg T
HoZENREINT, Y

AEIOFE CTIXHIERERE COIR
JEIXIEF#aPH C, 19 PCB JEE < CB tt
& OBIEITFRD bR h > 7o, M+ PCDF
BEICOWTEHELNTZT —Z BNk
<, IREE OBHEIFFHEL TV, Z
NWE THA T OB RS 3 PCB
REECIRE & OB E A4 154 L 7213,
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Fox OFRTZPRY 72 AEIOFETDH
BA & 222 BEIIERD b o Tz,
E. #5i%
IEFRE B O YRR 1 IE & &6
WNTH Y. I PCB JEESC CB bt & DB
HITFRO e oT,

F. BFZE%E 7oL
G. M EMEDHE - BRI 2L
2 Z 3R

1) Iwase A, et al. Ophthalmology.
2004; 111 (9) : 1641-1648
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°
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6
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g 5
4
2
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0 0
8 0 12 14 16 18 20 8 10 12 14 16 18
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74%) T, EHEEIT BN 65.7 F, &
PE64.7 ¥, EHI BMI 12 FB ¢ 23.8, #&
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EiX7 77 vatnl)—F, 4mix
ITEREE . B 77F L OV B R ) 2 A
L. total 06 TEQ & D B&E D #E 4 &
Lz, HE. KEH, HiIRNE CTHES
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% (Leon, Lancet 2015),
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H. &30k
Ames J, et al. 2018. Neurocognitive
and physical functioning in the

Seveso Women’ s Health Study.

Environ. Res. 162:55-62.
Alenazi  AM, et al. 2017.
Functional Reach, Depression

Scores and Number of Medications are
Associated with Number of Falls in
People with Chronic Stroke. PM R.
doi: 10.1016/j. pmrj. 2017. 12. 005.
Leong DP et al. 2015. Prognostic
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SYRAT TR E

AERBE (C 81T 5 FEIBDRAE

WroEsr
WHoEt 717
WroE A EIREEIT EREA LW

=ETR

RIS UNREREB SRS E R E = = » |
BT

TUM REFIRGEME 2 A A% 2 UE Rt o 2 —  HEHER

e
RATR

MEEE

FLBE DA IE =R & FRAE L 72,

FEALBE IR MAERR 2 S U BRI E O REBEE IS
HONLEEITR TH D, ITHF, MEMRZIZEWT, %< OMERE I FEALIE
WHBND Z LKWz, € 2T, Rk 30 R M RHIERZ Z M E OFE

A. BFZEEH

IER ALY, < OBREOEA., B
B, AMEEIC SIERR S, BRAEBESC AR
NI DI, AN DK 50 03
L. 206 DOREEERITER L TV 5,
PZREOEEZRICB W CH FENL &
IR LT F %A DHEESDZ, FEABIL,
B J& D 1f LR 2 KB U 72T L CL RED
FHEER /IMBERSC T O TS /NI -
BELBAET 5, FERITE <., B &
H/NEIROIEE, A KB L T 5,
VEFFEBEBEED 7. 2% 2B 60, =X
ha g U RNERREEST  Re s DR
EnfERIEND, LavL, FRREBELS D4
EHRBREIZLALND T2 MOFER O
BELEZ LN TS,
FEABIIMREEIC L VAL S REFE
EEEICV D ‘Bl 2 a7 0—2>TH H
% HIESEFICB W CERRBMmAlO—->,
BREE AT EHRER, BETEIR, FEL ZRIAE
WEWELTBY ? 44XV HRE
2N “BIL REEZAE L HDICEHESLTWD
h LilZen, 22T, £ FEMKOR
FESRZ R << Rk 30 4R EEAR i B
JERRFZ I3 T FEALE O A E 3 & MGk
L7z,

ED

B. B GE
Rk 30 4EFEAE I IRMIEMR S & 2 1) 7

163 4 [FREH 143 4 (B 68 4., “MET5
£). RBEH 194 (BrEa4, 15
) 1 x5 Lic, —HR L 7 1 A (NIKON
D5600) #HWT, BAA L CHFELZIRY
L7z, PEABOAE T, EEO/NLIEN
FE FHRESSERICERSEEE DD 7,
FHEER /IMEERC TR IR T 256
Z Farcd T, hnigast L’
& 3B THEEEBICLVHE L,

(R EmE ~DEE)

AWFFEIL, 7% I THEDOEREHE GralE
2 30-70) OWFFED—>T, WM KFEZR
KL R G R SE M A R B S DR
IS TIT o T2,

C. FRER

WIEH OFEN (FRAE, F/h—FKIE,
EHERZ) 1L, B (66, 42-89, 12.09) .
oM (68, 48-86, 10.5) 7Zo7-, KIRE
HOFEEOR/N, RKAMEZX, BrEF44 7T
48—65 5%, ZMEIL 15644 T 23— 71 577 -
776

RGN G

2,3,4,7, 8pentanchlorodizennbofuran
(PeCDF) REE[HIME (FEERZE) . &K
—m X, REEFME 684) T

15. 4975 (80. 4326) pg/g lipid, 2.646—
478.914 T, WEH LM (T3 4), 41.355
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(228.016) pg/g lipid, 3.512—1150.607

Zott, PEAKROFERITIE 1ITTRT, MAREK
FEABE “D07 1L, BEHE 14347 93 1. ¥k
4 (65.0%. B1E55 4, &M 38 4) ([T QD
HIVLED D LM 2 A NIEFITTROVALEE, 2. FREK
B 5 ZITERVELEE N B2 DT, “ERAHY L
WZHD” IR EE 304 (21.0%., BHET

&, k23 48) 7R L7 1E 20 44 (14. 0%, G. AWEHEDHFE - BRERN
BiEe4, LME144) 72o7-, BEEHD =LA
86. 0% FELKRE L < ITE D RITHALEE

DHHIL, FTHLHEMETIT684H 624

(91.2%) E@mBIZA LI, LMETIE, 75

4614 (81.3%) IZA LN, REE
FEORREFILI94 T “DH V70394 (47. 4%,

BHE24, TET4), “TWOHIZH O 2

84 (42.1%, BM:14 . &LMT74). “2

L” 2324 (10.5%., BH14, i1

4) 2o,

D. B%
FEABIIZRERE D 86. 0%IZHR2H.
H L IZFESKICH LN, T TH, B
MDOHRERINE D> 1=, 5 Bl OFFFE 136 R
BED NE D70 < MR, Flin7e & CRIIE
LTCWeWzd, RICEESXET D, &
%, MK A A HEERE L OFER.
Y=t 7T 74— L DREREIEE L
DEHEIZDOWTHT T2 TETH 5.

E. f&#
HERZFICB W, RPELKO S WEILE

RN ST,

F. 53R

1) AEARERER it TP D BB IR —
B BT R 73 B2 & 7= BE TR
& DOBEIZOWT. KIEHGRK 31:
15-21, 1989.

2) Mitoma C, et al. Current state of yusho
and prospects for therapeutic strategies.
Environ Sci Pollut Res Int 2018; 25(17):
16472-80.
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SR SRR

FAFXT R TY) BRERE SWICHERE TR 5K
EERBTREE R

WHoEoRE gk KB UNRZERBERE X A 4% U R v 7 — B

[ =] & A A% VI K DRBFEECH L MIERE 140 NExt4 & L
A7y MR TR, AIRIZERICGRDO O, XA 4 F T VHEOMAPEENE
ZEIIEROBE DR TICEELY RIT L TV, AFEITHERE SR EZ SR L L
TARIRE XA TV OB E ORREMEZ I 50T 57O E S LT,

[ FiE] MEUT B AREFEOMERERE T, TNETHEA AT M EERIE
DMTHIT- 899 A (B 46. 3%, AW FJufE (IQR) : 66 (58-78) %) #fEMT
wtE Lz, RIRICEET DIER & XA A2 88 21 B AROMPBENSEH
L7-8FM% & (toxic equivalent quantity : TEQ) O#afn & O REEM: 2 /s L7-,
[FER] AIRRZEES U < ITHERMERFREEZ A3 5% (difficulty initiating
and/or maintaining sleep : DIMS) (X 753 AN (53.4%) ToH-o7-, VAL AL
v 7 ASEMBERE/Willis—Ekbom 5238k 5 #  (RLS/WED #£) & RLS/WED & 13HE
SN2V OD TR ZE) LI WEENKZFR A 5F (MR #) 1XZ1ZF1 76 A
(9.1%) & 299 A (36.0%) To o7z, R TEQ Z Ui T4 BEIC 7 2 Y —1{k (Q1-
Q4 : < 20 (reference), 20—35, 35—62, = 62 pg-TEQ/g lipid) ¥+ % & . DIMS
FEICXTT 5 Q24 OFFEEFE A > X (95%CT) 1E, £ Z4 1.89 (1.23—2.89),
1.62 (1.02—2.57), KU*2.09 (1.24—3.53) T, RLS/WED B & LMR BE DR 70
Fo R, FAEL T4 (1.04-2.91) | 2.35 (1.71-3.24) Th o7,
[K53E] WIERFICB T 2 RIROFEREBITESEHRTH Y, MTEQ /R bEWF A
FX T CHEHOBENEEREBL T TR, —RERTHHER SN DK TEQ L~L
IZEBWTH AR E BE L TV, ATFRENLOARICERVIAEFN LG X A X
L, ERE T TR RERORIREZ G /- ER - R EEEE ORIEATRIC
BRI 2 BRERTO—>o& U THEME - lROWE COMENMLEL SN TS,

A. BB

2017 FZF 2 DM T - T HAE RS 140 A
xtg L U REIREE OPFE TIL, R
JER & VANV ALy T REBER
/Willis-Ekbom J
syndrome/Willis—Ekbom
RLS/WED) IZ@mER TH 7=, £z, WA
A %2 BRI IR E & RLS/WED DFENR
EiX, EROBORTICEEL RIFL T

( restless legs

disease

Wiz L T ORFGRIE, H A A U ERD R
IROEDOEKTIZEDY 5D &L
TR THIO TOWMETH 7223, HIE
DEEFERME D 2,3,4,7,8 PeCDF D
H & OFEMEEZRETLTRBY, ZOMMo
BEMERZED =M & ORE TFEAME L
TWWRdoT-. E£7-, WREIT—EOH
D 140 N\DHBTH-T-.

2T, A, FAEF DML



HR, RLS/WED & DESEEMEZE K 0 25
TH LT D72 DITARIZE 2 51 L
7=, BETHON TV 5 2EOMERER
FrRBpLTHEREFEICARIRE
RLS/WED (Z B9~ 2R 2= B M5 5 EH
ZBMLT, 1,410 A6 EE - FEZ
Bl XA FX EOmMPBEILIZN
FTITHIEESNTWD 21 BEEROHEIE
ERESBIOT—2 LEE L. Z0OR
R, ¥A XX CEHOBEITMERSE T
BOLNHHLNICEWEFES T TR
<, —EATHEIEINDS LKL
SUUIZEBWT S, AR E#HE-CREIRHERF R
HELRBE L CWAZERHLNE R
7=. F£ 7=, RLS/WED BEEJEIR & ANR K #E
SOREARMERF R EE & B L T,

B. RS
REE X O ~DOE K
FERERFIEEHE LT 5D 2018 4E 3
A FRE R OHERERE 1, 588 Z X RICH
ETHREW D ZEKEL, FESNMOFRE
CEMZEORZNE LN 1410 A (5B
M 665 N, ZctE 745 N) DT, Zi
FCHA A F 2 M TR E R E DT
DIVTUNZ 899 N&E MRS & LT, fif
Mret BRI B 416 A, ik 483 A TH -
7o ARBFZEIEIUMN R R KT = B R
WEMEEELZESDOERBEH TIT-o
7= (FFr&E5 30—384).
FTE B
EMZEORIZNOHE LN, Fln, M
B, body mass index (BMI), EKIEE1E,
WREEE, 1 B OBRTREME, EEEE, 1
HOBERE, 1 HORYERE,
IRFFME, AIREIR, BHFORT, KV
RLS/WED BEEEEMR & fEfTICHEA Lz, &
TEMEAGEE (XA 3 B E, 1 RNz ¥
J =V T 20g UL EOERIBE & L.
AIRJERIZ AR K # (difficulty

Tl 3041 LA I AT BCHEEE R A S B A B

initiating sleep : DIS), REEARHEFRE IR %E
(difficulty maintaining sleep:DMS),
K OVREAREE (wake up too early : WE)
DHB|ZHOWTH 7. DIS, DMS, KW
WE OWT I DIER % FF 2 53 & AR
FER DY & L7z, E£7=, DIS & L <L DMS
DWFNNLDOERERT LE %
difficulty initiating and/or
maintaining sleep (DIMS) E£& L7-.
RLS/WED OJERIZEAL TiE, Thz=E
KET D8N LIZWEENERN H D HE T,
FERITLFHEFICHBI L# 9 2 & TEE
WL, SERITFLA ORI I WE &
ELS/WED A3%Edo4 5% (RLS/WED &) & L
7o TR A EEE T 28 L2 WE)
OHRT, ZOMOIERETXTE L/
W\WE % leg motor restlessness (LMR)
BEL L2 °. TSI non-LMR #f
LT
B A A2 HEO R E R E
DERRETT A 7 e~ N7 T 7 4 /& fiREe
E & 4 #r ( high-resolution gas
chromatography/high-resolution mass
spectrometry : HRGC/HRMS) % W NTHiT1-
7= *. WHO /X polychlorinated dibenzo-—
( PCDD ) , polychlorinated
dibenzofuran ( PCDF ) , Kk O
polychlorinated biphenyl (PCB) @ 9 %
FAXFR VU HRAEOEEZAET L
DEFIATFR L AFHEEDTND., XA
xR VHEOKRMEEORE EHEEE
(toxic equivalent quantity : TEQ)) I
KOBENBEBNL A AT ThD
2,3,7,8 tetrachrolodibenzo—p—dioxin
(ZkE 2 B AR o 2 R 9 B M AT AR
¥ (toxic equivalency factors : TEFs)
ICHEDSEFHE I A (Van den Berg et
al. 2006) .4 [E O TIE 2005 £{Z WHO
MEEFR LT TEFs AWz, FE2MEERO
TEQ IFENEEM -V OEEFERIZ TEF

p—dioxin
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ERLUCEHL, M4 HOBRE
BRI, EofFn (B TEQ) 723
%w%ﬂééﬁﬁm1®£@W®HMﬁ
S8 TEQ 238 L7z, ESRFE KT
KA F v HEM BT 3 I 1EM
ESNTWAED, ZOHEH EEHIE T8
P EIZEL, BT OBFZE ClIsscim g
ENEETHDIH O TEBENEE L
TWVWAHIHRERINTND 77 2072,
AR TIIMEORETHE LN Z A
AR UEMFRE | LA L TREL
7.

BT LR

F— X FEMIELR ver. 3.4.1 & EZR ver.

1.36° # AWV TAT o 7. EHMEOREIX
Shapiro-Wilk #E Z1T > 7=. HHEEE T
& 2 MFfn, BML, ¥ A A% ¥ A HIRE
KON TEQ 1T EHRMEZFRO > T 728
REMELEZDITH D XX medlan
(interquartile range:IQR) CT/r L7~.
2 FEM O IX Mann—Whitney @ U M7E
ZiTo7-. 3 BRI O IE Kruskal-
Wallis OREZITVY, post—hoc test IX
Steel-Dwass DZEILI A -, 4%
BRI OMSIMEOFRE L Fisher O IERE
TeRMELIToT-. 3 U LEZHET L4
REBE OIMSNIMEDIREITL Fisher OIE
MM E CIEEPRETH Y, « 2
FRE 2 AV Z, £ DOBRICEA 10 i &
DIRNE NV INFIET D% EITIT 2 DDORE
EINBENEE L CREZITo . BE/KE
130.05 & L7-.
DIMS \Zkf4 2% &4 A 4% U HEME L
mWWD%@fh®%@iu92%4y
T AT &2 AV CTREAT L7, # TEQ 1%
[Eﬁj\{i%g(’ﬁ?: (< 20 (reference: ref), 20-
35, 35-62, = 62 pg-TEQ/g lipid) (=7
T3V — b LT, HEBMITZI1To7-1%
\Z, MR, AEMs, BMI, EIEMAEGE, KO
MR L CRAEE L 72 A v X (95%

confidence interval : CI) Z&H L7-.
FEnIE 4 it (<57 (ref), 57-64,
64-76, = 76) (2 HT TV —{L L, BMI |Z
BMI <25 kg/m2 (ref), BMI =25 kg/m2
(22 pEI LT, EIEMESIEILIEE B
B4, BREEEIIMEB BN R o1
%, &5 RLS/WED BHHEEJEIR Tl non-
LMR #£ % reference & L7~.

C. MrEmE
RHR B OVRLS BEESER D FREIR R (Table
1)

DIS, DMS, M ONWE IZZhnEh 273 A
(30.4%), 402 A (44.7%), KX 283 A
(31.5%) IZFBH BTz, WT IO RIR
JEMRZ AT D EIL 584 A (65.0%) & &
T, 508 A (56.5%) (XDIS & L <% DMS
ZHELTW=., BRORKZHER®E L TW
%1% 387 A (43.0%) T > 7. RLS/WED
2R D ERNIEIE RN R+ TH - 7
68 NZ& RN = 831 N &SI LT,
m&WWﬁ>%ﬁmé%jﬁ&k®1%f
LMR Z & S 4721 299 A (36.0%) T
HoT.
2 (Table 1, 2)

B L O EMEHOF RE
(interquartile range : IQR) XFN <
65 (58-77), 67 (59-78) THER B &
ZIIRBD R o7- (p = 0.15). Ba&o
BMI @ HFdefE (IQR) XZ#E4 23.0
(21.5-25.4), 22.2 (20. 1-24. 6) kg/m* &
E’éﬁﬁ%f‘@&yak:(p< 0.001).

TEEMEE, SEENREZL (p <
omn ﬁifiﬁi@%%%@gﬁy
o7 (p < 0.001). 90 43 LA b
ITLTWNDER, aﬁ”@@ﬁﬁ&ﬁ%
R irnolz (FvFEvp = 0.05, p
= 0.21).

BEARBFRI X e Bk L g L CFE
B HEIR E N L VMEE TH o 7235 FF



FHNCEB TIE 0o 7- (p = 0.06).
DIS & DMS ##Fz D& I LMETHEEIZE

WHDOD (ZEip <0.001, p=0.01),

TERBRMEEZRD RN o7 (p =
0.67). RLS/WED BEEEMRIZE L CIFAE
LR 7o 7 (p = 0.38).
DX A A L T M
CHE L CHERICEE CTH 2. MED
F5REMETHD 2,3,4,7, 8-PeCDF
OFRAE (IQR) (FFBM L LETENEN
20.5 (11.0-44.0), 38.3 (15.4-115.7)
pg/g lipid THo7= (p < 0.001). #&
TEQ O HHAE (IQR) 1TBEMEL LETEN
ZH 30 (18-51), 40 (23-76) pg-TEQ/g
lipid TH-7= (p < 0.001).
FAFHT VFMPRE (Table 2, 3)

PCDDs, PCDFs, & TXPCBs DZFFLEFD
TEQ ®rhdufEiL#a TEQ o thdfiE D
1/3 Z 5Tz, #& TEQ 1X Ui 2

(Q1-Q4 : < 20, 20-35, 35-62, = 62 pg-
TEQ/g lipid) \IZ 7 2V —fkL7=. Q4 T
IZBER D772 (p < 0.001), E'NE
MRS L REE DN D Ip otz (EnE
Fup =0.001, p<0.001). 4EIEk TEQ
MEMEE 72 51T E|/EE 72> Tz (p <
0.001). 1 HOOERERE L EVERE
I3 TEQ N EE DORE T2 < 72 HAEM T
oz (p < 0.001).

FEARBFFIIH TEQ N EE L 725 L <
72 BB AFRD Sz (p < 0.001). DIS
& DMS ZFFx HFIL 4 THEIZZ WG
DD (p<0.001), WEITHAEZELIRDR
o7z (p = 0. 79) Fo, —ERTH
O BHID Q2 IZHBWTE DIS <2 DMS 1X
Q3 & FEIFREEL _‘.m“afcf&;of:. RLS/WED P
HREMRIZBE L CIX RLS/WED BE I3 A & 72 1@
[ ZBH72WNE DD, LMR BEIX# TEQ 23
BEEZRDI1FELL RHBERADRD B
= (p = 0.01).

REREEWR (Table 4-7)
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DIS, DMS, & TRWE DWW D RIRGE LR
DOFHE (Table 4, 5) XV %, DIMS OF
#% (Table 6, 7) T2RECAHT 2V —1L
THZET2HMOERNHKE CH 72,
DIMS #TIZH NP7 < (p < 0.001),
FERITEETH 7= (p < 0.001). HIK
IHENECE B E & OREITFR O 72
Mo T2, FE DIMS BECIEREMBIEN
DI WEENFESD Bz (p = 0.002).
DIMS #¥ Cld iRy i IEARAE M 2358 8 B

(p < 0.001), HHOIRKZHR LTV
HENE o7 (p < 0.001). F7=,
RLS/WED BEIESEAR i DIMS #£C LMR &
DEUVMER D FRO Hiv7z (p < 0.001).
XA FF T oHEOMY R EIT
2,3,4,7,8PeCDF (XU E L TIFEA
EDOFRMART DIMS BHENFEICEHMETH
S7-. ¥ TEQ o dufE (IQR) 1% DIMS &
& Non-DIMS BETZ#LZ4L 39 (23-71),
30 (17-51) pg-TEQ/g lipid & DIMS &
THEIZEHE TH-7- (p < 0.001).
RLS/WED BEEJENR (Table 8, 9)

Non-LMR ## & Fbi#g4-% & RLS/WED B£LL
12 LMR B2 35 U T AE R R B ARAE 1) C (p
<0.001), RERFERZBHT2EMRZL
<0.001), HHODIRZZHRE L TWHHE
N7 (p < 0.001).

2,3,4,7,8PeCDF O HdufE (IQR) 1%
non-LMR &%, LMR ##, K ONRLS/WED #£C%
NZER 22.5 (12.1-59.6), 29.0 (15.0-
85.2), KN 29.3 (10.6-82.2) pg/g
lipid & LMR T non-LMR #£ & Ebilg L T
FREIZEMETH-7= (p = 0.01) 723,
RLS/WED |3Atho> 2 #E & FEHFRIICH B 2=
A7 o7- (vs. non-LMR f p =
0.81, vs. LMR#E p = 0.58). ik TEQ @
e (IQR) 1% non—LMR £, LMR B, K&
UNRLS/WED # CTZ 4 Z41 31 (18-54), 39

(23-69), MK 32 (19-59) pg-TEQ/g
lipid & LMR £ T non-LMR #£ & Ebilg L T
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BEIZEETH-7= (p = 0.002) 73,
RLS/WED IEftho> 2 B & M B E
RO o7~ (vs. non-LMR B p =
0.88, vs. LMR&E p = 0.30).
RIEERICH TR e ORTF 4 v 7 B
¥t (Table 10)

DIMS (2%} 5 & A A% 2 L FHOHR TEQ
& RLS/WED BEESE IR DB A B & )23
% 7=\, A, PERI, BMI, BB MEAE,
K OMER CHE L AT ¢
7 RS 21T 7. # TEQ @ first
quartile ®< 20 pg-TEQ/g lipid #
reference &5 L WT DM GAL L
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Table 1. XSHY 5

Total Men Women p value

N 899 416 483

Age, median (IQR) 66 (58-78) 65 (58-77) 67 (59-78) 0.15

BMI kg/m?, median (IQR) 22.7(20.7-25.1) 23.0 (21.5-25.4) 22.2(20.1-24.6)  <0.001

Habitual drinker, n (%) 187 (21.0) 152 (37.0) 35(7.3) <0.001

Smoking status
Never, n (%) 557 (62.7) 151 (36.7) 406 (85.3) <0.001
Past, n (%) 175 (19.7) 142 (34.5) 33 (6.9)

Current, n (%) 156 (17.6) 119 (28.9) 37 (7.8)

Walking
>= 60 min / day, n (%) 440 (49.2) 189 (45.7) 251(52.2) 0.05

Exercise
>=2 times /week, n (%) 340 (38.0) 166 (40.2) 174 (36.1) 0.21

Vegetable intake
70-140 g / day, n (%) 432 (48.9) 239 (58.6) 193 (40.6) <0.001
140-280 g/ day, n (%) 358 (40.5) 143 (35.0) 215 (45.3)
>=280 g/ day, n (%) 93 (10.5) 26 (6.4) 67 (14.1)

Fruit intake
<50 g /day, n (%) 429 (48.5) 229 (55.9) 200 (42.1) <0.001
50-100 g /day, n (%) 248 (28.0) 98 (23.9) 150 (31.6)
>=100 g/ day, n (%) 208 (23.5) 83 (20.2) 125 (26.3)

Sleep time

<5 hours, n (%) 85(9.6) 36 (8.7) 49 (10.3) 0.06
5-6 hours, n (%) 214 (24.0) 85 (20.6) 129 (27.0)
6-7 hours, n (%) 293 (32.9) 136 (32.9) 157 (32.9)
7-8 hours, n (%) 162 (18.2) 79 (19.1) 83 (17.4)
8-9 hours, n (%) 90 (10.1) 52 (12.6) 38 (8.0)
> 9 hours, n (%) 46 (5.2) 25 (6.1) 21 (4.4)

Insomnia symptoms, n (%) 584 (65.0) 256 (61.5) 328 (67.9) 0.05
DIS, n (%) 273 (30.4) 90 (21.6) 183 (37.9) <0.001
DMS, n (%) 402 (44.7) 167 (40.1) 235 (48.7) 0.01

DIS and/or DMS, n (%) 508 (56.5) 205 (49.3) 303 (62.7) <0.001
WE, n (%) 283 (31.5) 134 (32.2) 149 (30.8) 0.67

Daytime sleepiness, n (%) 387 (43.0) 181 (43.5) 206 (42.7) 0.84

RLS/WED symptoms
Non-LMR, n (%) 456 (54.9) 224 (57.4) 232 (52.6) 0.38
LMR, n (%) 299 (36.0) 132 (33.8) 167 (37.9)

RLS/WED, n (%) 76 (9.1) 34 (8.7) 42 (9.5)

BMI, body mass index; DIS, difficulty initiating sleep; DMS, difficulty maintaining sleep; IQR,
interquartile range; LMR, leg motor restlessness; RLS/WED, restless legs syndrome/Willis-
Ekbom disease; WE, wake up too early.

Table 2. BRI A A% LM ERE (pg/g lipid)
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Total Men Women p value
N 899 416 483
2,3,7,8-TCDD 1.3 (0.5-1.9) 1.2 (0.5-1.8) 1.4 (0.5-2.0) 0.002
1,2,3,7,8-PeCDD 6.8 (4.5-10.2) 6.0 (3.8-9.1) 7.5 (5.0-11.1) <0.001
1,2,3,4,7,8-HxCDD 2.1(1.0-3.1) 1.0 (1.0-2.9) 2.2(1.0-3.3) 0.009
1,2,3,6,7,8-HxCDD 21.5(13.4-37.8) 18.5(11.5-30.9) 25.5(15.9-46.1) <0.001
1,2,3,7,8,9-HxCDD 2.8 (1.0-4.5) 2.4 (1.0-3.9) 3.0 (1.0-5.1) <0.001
1,2,3,4,6,7,8-HpCDD 31.6 (21.6-46.5) 29.5(20.5-44.3) 32.9 (22.4-49.1) 0.007
OCDD 441.0 (279.5-682.3)  425.7(272.1-682.1)  454.7 (284.7-682.4) 0.22
Total PCDDs 518.5(335.4-779.9)  489.0 (312.7-773.8) 539.8 (352.2-797.1) 0.04
2,3,7,8-TCDF 1.4 (0.5-2.6) 1.4 (0.5-2.6) 1.4 (0.5-2.6) 0.72
1,2,3,7,8-PeCDF 0.5 (0.5-1.5) 0.5 (0.5-1.6) 0.5(0.5-1.4) 0.08
2,3,4,7,8-PeCDF 27.0 (13.3-74.1) 20.5 (11.0-44.0) 38.3 (15.4-115.7) <0.001
1,2,3,4,7,8-HxCDF 5.0 (2.8-12.5) 3.9 (2.4-7.5) 7.4 (3.3-19.0) <0.001
1,2,3,6,7,8-HXCDF 4.6 (2.8-8.6) 4.0 (2.5-6.4) 5.7 (3.3-11.6) <0.001
2,3,4,6,7,8-HXCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.40
1,2,3,7,8,9-HXxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.88
1,2,3,4,6,7,8-HpCDF 1.0 (1.0-2.5) 1.0 (1.0-2.4) 1.0 (1.0-2.6) 0.24
1,2,3,4,7,8,9-HpCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.04
OCDF 2.0 (2.0-2.0) 2.0 (2.0-2.0) 2.0 (2.0-2.0) 0.06
Total PCDFs 47.9 (28.2-107.3) 38.9 (25.0-72.1) 64.5 (31.6-161.8) <0.001
3,4,4',5-TCB (#81) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 5.0 (5.0-5.0) <0.001
3,3',4,4-TCB (#77) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 0.15
3,3',4,4',5-PeCB (#126) 67.8 (38.2-114.3) 66.9 (38.2-123.3) 69.2 (38.2-109.1) 0.75
3,3',4,4',5,5'-HXCB (#169) 103.7 (58.7-184.7) 110.2 (61.2-178.4) 100.7 (55.5-191.5) 0.31
Total Non-ortho PCBs 193.2 (116.1-319.8) 198.1 (116.6-321.2) 187.6 (115.5-316.7) 0.79
Total 846.5 (522.9-1275.4)  784.7 (500.0-1185.3)  887.6 (538.0-1338.6)  0.004
Total PCDDs-TEQ 12 (8-17) 10 (7-15) 13 (8-20) <0.001
Total PCDFs-TEQ 10 (5-25) 7 (4-15) 13 (6-38) <0.001
Total Non-ortho PCBs-TEQ 11 (6-18) 11 (6-18) 11 (6-17) 0.99
Total TEQ 35 (20-62) 30 (18-51) 40 (23-76) <0.001

CB, chlorinated biphenyl; CDD, chlorinated dibenzo-p-dioxins; CDF, chlorinated dibenzofurans;
Hx, hexa; Hp, hepta; OCDD, octachlorodibenzo-p-dioxin; OCDF, octachlorodibenzofurans; PCB,
polychlorinated biphenyl; PCDD, polychlorinated dibenzo-p-dioxin; PCDF, polychlorinated
dibenzofuran; Pe, penta; TCB, tetrachlorobiphenyl; TCDD, tetrachlorodibenzo-p-dioxin; TCDF,

tetrachlorodibenzofuran; TEQ, toxic equivalent quantity.
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Table 3. # TEQ W/ (rfEd 75 A1, ARIER, RLS/WED BEEUEIR O ik

TEQ pg-TEQ /g lipid <20,n=225 20-35,n =225 35-62, n=224 >=62, n=225 p value
Men, n (%) 128 (56.9) 108 (48.0) 113 (50.4) 67 (29.8) <0.001
Age, median (IQR)* 56 (51-62) 64 (58-73) 69 (62-80) 78 (70-84) <0.001
BMI kg/m?, median (IQR) 22.6 (20.3-24.9) 22.4(20.9-24.8) 23.0(21.3-252) 22.7(20.3-25.1)  0.199
Habitual drinker, n (%) 48 (21.4) 57 (25.7) 55(24.7) 27 (12.2) 0.001
Smoking status

Never, n (%) 100 (44.6) 133 (59.6) 139 (62.9) 185 (84.1) <0.001
Past, n (%) 55(24.6) 49 (22.0) 49 (22.2) 22 (10.0)
Current, n (%) 69 (30.8) 41 (18.4) 33 (14.9) 13 (5.9)

Walking
>= 60 min / day, n (%) 132 (58.7) 133 (59.4) 93 (41.7) 82 (36.8) <0.001

Exercise
>=2 times /week, n (%) 72 (32.0) 94 (42.0) 84 (37.7) 90 (40.4) 0.138

Vegetable intake
70-140 g/ day, n (%) 121 (54.3) 112 (50.7) 106 (48.0) 93 (42.7) 0.34
140-280 g / day, n (%) 81 (36.3) 87 (39.4) 93 (42.1) 97 (44.5)
>=280 g/ day, n (%) 21 (94) 22 (10.0) 22 (10.0) 28 (12.8)

Fruit intake
<50 g /day, n (%) 142 (63.7) 107 (48.4) 92 (41.3) 88 (40.4) 0.34
50-100 g /day, n (%) 46 (20.6) 75 (33.9) 65 (29.1) 62 (28.4)
>=100 g/ day, n (%) 35(15.7) 39 (17.6) 66 (29.6) 68 (31.2)

Sleep time

<5 hours, n (%) 23 (10.4) 20 (9.0) 16 (7.2) 26 (11.7) <0.001
5-6 hours, n (%) 69 (31.1) 52 (23.3) 46 (20.6) 47 (21.2)
6-7 hours, n (%) 79 (35.6) 84 (37.7) 78 (35.0) 52 (23.4)
7-8 hours, n (%) 34 (15.3) 32 (14.3) 51(22.9) 45 (20.3)
8-9 hours, n (%) 12 (5.4) 24 (10.8) 20 (9.0) 34 (15.3)
> 9 hours, n (%) 52.3) 11 (4.9) 12 (5.4) 18 (8.1)

Insomnia symptoms, n (%) 126 (56.0) 148 (65.8) 149 (66.5) 161 (71.6) 0.006
DIS, n (%) 46 (20.4) 67 (29.8) 66 (29.5) 94 (41.8) <0.001
DMS, n (%) 74 (32.9) 105 (46.7) 107 (47.8) 116 (51.6) <0.001

DIS and/or DMS, n (%) 96 (42.7) 133 (59.1) 128 (57.1) 151 (67.1) <0.001
WE, n (%) 69 (30.7) 74 (32.9) 73 (32.6) 67 (29.8) 0.88

Daytime sleepiness, n (%) 96 (42.7) 101 (44.9) 99 (44.2) 91 (40.4) 0.79

RLS/WED symptoms
Non-LMR, n (%) 134 (62.6) 121 (56.8) 113 (54.1) 88 (45.1) 0.01
LMR, n (%) 58 (27.1) 74 (34.7) 78 (37.3) 89 (45.6)

RLS/WED, n (%) 22 (10.3) 18 (8.5) 18 (8.6) 18(9.2)

* T OFEM T p <0.001. BMI, body mass index; DIS, difficulty initiating sleep; DMS, difficulty
maintaining sleep; IQR, interquartile range; LMR, leg motor restlessness; RLS/WED, restless

legs syndrome/Willis-Ekbom disease; TEQ, toxic equivalent quantity; WE, wake up too early.
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Non-insomnia Insomnia p value
N 315 584
Men, n (%) 160 (50.8) 256 (43.8) 0.05
Age, median (IQR) 64 (57-77) 67 (59-78) 0.01
BMI kg/m?, median (IQR) 22.6 (20.8-24.9) 22.7(20.6-25.2) 0.84
Habitual drinker, n (%) 67 (21.6) 120 (20.7) 0.80
Smoking status
Never, n (%) 186 (59.8) 371 (64.3) 0.08
Past, n (%) 58 (18.6) 117 (20.3)
Current, n (%) 67 (21.5) 89 (15.4)
Walking
>= 60 min / day, n (%) 167 (53.5) 273 (46.8) 0.06
Exercise
>=2 times /week, n (%) 107 (34.3) 233 (40.0) 0.10
Vegetable intake
70-140 g / day, n (%) 153 (50.0) 279 (48.4) 0.62
140-280 g / day, n (%) 118 (38.6) 240 (41.6)
>=280 g/ day, n (%) 35(11.4) 58 (10.1)
Fruit intake
<50 g /day, n (%) 163 (53.1) 266 (46.0) 0.13
50-100 g /day, n (%) 80 (26.1) 168 (29.1)
>=100 g/ day, n (%) 64 (20.8) 144 (24.9)
Sleep time
<5 hours, n (%) 13 (4.2) 72 (12.4) <0.001
5-6 hours, n (%) 65 (21.0) 149 (25.7)
6-7 hours, n (%) 95 (30.6) 198 (34.1)
7-8 hours, n (%) 69 (22.3) 93 (16.0)
8-9 hours, n (%) 44 (14.2) 46 (7.9)
> 9 hours, n (%) 24 (7.7) 22 (3.8)
Daytime sleepiness, n (%) 188 (34.9) 390 (44.8) <0.001
RLS/WED symptoms
Non-LMR, n (%) 196 (68.5) 260 (47.7) <0.001
LMR, n (%) 67 (23.4) 232 (42.6)
RLS/WED, n (%) 23 (8.0) 53.(9.7)

BMI, body mass index; IQR, interquartile range; LMR, leg motor restlessness; RLS/WED,

restless legs syndrome/Willis-Ekbom disease.
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Table 5. NRFER DA MEIZ K 2 4 A % 2 I PR D ol

Non-insomnia Insomnia p value
N 315 584
2,3,7,8-TCDD 1.3 (0.5-1.9) 1.4 (0.5-2.0) 0.02
1,2,3,7,8-PeCDD 6.2 (4.0-9.4) 7.3 (4.9-10.6) 0.001
1,2,3,4,7,8-HxCDD 1.0 (1.0-2.9) 2.2(1.0-3.2) 0.003
1,2,3,6,7,8-HxCDD 19.7 (12.9-33.7) 22.6 (13.9-39.2) 0.02
1,2,3,7,8,9-HxCDD 2.6 (1.0-4.1) 3.0 (1.0-4.7) 0.07
1,2,3,4,6,7,8-HpCDD 28.7 (20.4-43.5) 32.7 (22.8-49.4) 0.001
OCDD 406.9 (262.4-630.4) 460.5 (289.9-699.4) 0.008
Total PCDDs 486.3 (318.0-722.7) 547.3 (352.7-806.0) 0.004
2,3,7,8-TCDF 1.3 (0.5-2.3) 1.4 (0.5-2.8) 0.04
1,2,3,7,8-PeCDF 0.5 (0.5-1.4) 0.5 (0.5-1.6) 0.06
2,3,4,7,8-PeCDF 22.4 (11.5-55.1) 30.0 (14.2-87.4) 0.001
1,2,3,4,7,8-HxCDF 4.6 (2.6-9.6) 5.2 (2.9-13.9) 0.008
1,2,3,6,7,8-HxCDF 4.3 (2.6-7.5) 4.9 (3.0-9.6) 0.006
2,3,4,6,7,8-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.65
1,2,3,7,8,9-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.14
1,2,3,4,6,7,8-HpCDF 1.0 (1.0-2.5) 1.0 (1.0-2.5) 0.38
1,2,3,4,7,8,9-HpCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.55
OCDF 2.0 (2.0-2.0) 2.0 (2.0-2.0) 0.50
Total PCDFs 41.9 (25.4-86.0) 52.2(28.9-121.4) 0.001
3,4,4',5-TCB (#81) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 0.29
3,3',4,4-TCB (#77) 5.0 (5.0-5.0) 5.0 (5.0-10.6) 0.03
3,3',4,4',5-PeCB (#126) 61.5(33.7-103.6) 71.7 (41.0-121.5) 0.003
3,3'4,4',5,5'-HxCB (#169) 92.2 (51.1-175.1) 109.3 (63.0-194.2) 0.005
Total Non-ortho PCBs 180.8 (97.4-291.8) 204.6 (122.1-336.2) 0.001
Total 742.0 (488.3-1112.4)  879.4 (547.7-1318.6)  <0.001
Total PCDDs-TEQ 11 (7-16) 12 (8-18) 0.001
Total PCDFs-TEQ 8 (4-19) 11 (5-29) 0.001
Total Non-ortho PCBs-TEQ 10 (5-15) 11 (6-18) 0.002
Total TEQ 31 (17-52) 38 (22-67) <0.001

CB, chlorinated biphenyl; CDD, chlorinated dibenzo-p-dioxins; CDF, chlorinated dibenzofurans;
Hx, hexa; Hp, hepta; OCDD, octachlorodibenzo-p-dioxin; OCDF, octachlorodibenzofurans; PCB,
polychlorinated biphenyl; PCDD, polychlorinated dibenzo-p-dioxin; PCDF, polychlorinated
dibenzofuran; Pe, penta; TCB, tetrachlorobiphenyl; TCDD, tetrachlorodibenzo-p-dioxin; TCDF,

tetrachlorodibenzofuran; TEQ, toxic equivalent quantity.
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Table 6. ANRIKEEE U < (LREARAERF N EEO VI L0 ORIRAEIR O A B & % 75 5K 0 Lo

Non-DIMS DIMS p value
N 391 508
Men, n (%) 211 (54.0) 205 (40.4) <0.001
Age, median (IQR) 64 (57-76) 68 (60-79) <0.001
BMI kg/m?, median (IQR) 22.9(21.0-25.0) 22.5(20.4-25.1) 0.14
Habitual drinker, n (%) 89 (23.1) 98 (19.4) 0.21
Smoking status
Never, n (%) 220 (57.0) 337 (67.1) 0.001
Past, n (%) 77 (19.9) 98 (19.5)
Current, n (%) 89 (23.1) 67 (13.3)
Walking
>= 60 min / day, n (%) 204 (52.6) 236 (46.5) 0.08
Exercise
>=2 times /week, n (%) 138 (35.6) 202 (39.8) 0.21
Vegetable intake
70-140 g / day, n (%) 192 (50.5) 240 (47.7) 0.34
140-280 g / day, n (%) 144 (37.9) 214 (42.5)
>=280 g/ day, n (%) 44 (11.6) 49 (9.7)
Fruit intake
<50 g /day, n (%) 210 (55.1) 219 (43.5) 0.002
50-100 g /day, n (%) 90 (23.6) 158 (31.3)
>=100 g / day, n (%) 81 (21.3) 127 (25.2)
Sleep time
<5 hours, n (%) 16 (4.2) 69 (13.7) <0.001
5-6 hours, n (%) 82 (21.3) 132 (26.1)
6-7 hours, n (%) 122 (31.7) 171 (33.9)
7-8 hours, n (%) 89 (23.1) 73 (14.5)
8-9 hours, n (%) 52 (13.5) 38 (7.5)
> 9 hours, n (%) 24 (6.2) 22 (4.4)
Daytime sleepiness, n (%) 144 (36.8) 243 (47.8) 0.001
RLS/WED symptoms
Non-LMR, n (%) 238 (66.1) 218 (46.3) <0.001
LMR, n (%) 92 (25.6) 207 (43.9)
RLS/WED, n (%) 30(8.3) 46 (9.8)

BMI, body mass index; DIMS, difficulty initiating and/or maintaining sleep; IQR, interquartile

range; LMR, leg motor restlessness; RLS/WED, restless legs syndrome/Willis-Ekbom disease.
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Table 7. AIRE#EES L < IZMEARHERFREEDO W TN ORIRER OB M2 L 5 XA A% v HEI

T B D L
Non-DIMS DIMS p value
N 391 508
2,3,7,8-TCDD 1.3 (0.5-1.9) 1.4 (0.5-2.0) 0.003
1,2,3,7,8-PeCDD 6.0 (3.8-9.3) 7.5 (5.0-10.8) <0.001
1,2,3,4,7,8-HxCDD 1.0 (1.0-2.9) 2.2(1.0-3.2) 0.002
1,2,3,6,7,8-HxCDD 19.4 (12.7-32.2) 23.4 (14.7-41.7) <0.001
1,2,3,7,8,9-HxCDD 2.6 (1.0-4.1) 3.0 (1.0-4.8) 0.04
1,2,3,4,6,7,8-HpCDD 29.4 (20.5-44.7) 32.6 (22.8-49.1) 0.01
OCDD 412.3 (266.9-647.9) 468.0 (289.9-700.4) 0.02
Total PCDDs 476.7 (320.6-740.6) 557.9 (355.8-805.6) 0.006
2,3,7,8-TCDF 1.3 (0.5-2.3) 1.5 (0.5-2.9) 0.02
1,2,3,7,8-PeCDF 0.5(0.5-1.4) 0.5 (0.5-1.6) 0.15
2,3,4,7,8-PeCDF 21.9 (11.2-51.2) 33.2(14.9-92.5) <0.001
1,2,3,4,7,8-HxCDF 4.4 (2.6-9.3) 5.8(2.9-15.0) <0.001
1,2,3,6,7,8-HxCDF 4.2 (2.6-6.6) 5.5(3.0-10.2) <0.001
2,3,4,6,7,8-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.36
1,2,3,7,8,9-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.08
1,2,3,4,6,7,8-HpCDF 1.0 (1.0-2.5) 1.0 (1.0-2.6) 0.67
1,2,3,4,7,8,9-HpCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.75
OCDF 2.0 (2.0-2.0) 2.0 (2.0-2.0) 0.68
Total PCDFs 40.9 (25.4-80.1) 58.1(30.2-130.3) <0.001
3,4,4'5-TCB (#81) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 0.50
3,3',4,4-TCB (#77) 5.0 (5.0-5.0) 5.0 (5.0-10.4) 0.09
3,3',4,4',5-PeCB (#126) 59.9 (34.3-104.5) 73.8 (41.6-121.7) 0.001
3,3',4,4',5,5'-HXCB (#169) 90.3 (51.8-172.7) 112.4 (64.4-200.2) <0.001
Total Non-ortho PCBs 174.0 (100.2-293.1) 212.9 (125.9-339.8) <0.001
Total 741.2 (488.3-1153.6)  907.6 (551.2-1328.2) <0.001
Total PCDDs-TEQ 10 (7-16) 13 (8-19) <0.001
Total PCDFs-TEQ 8 (4-18) 12 (6-31) <0.001
Total Non-ortho PCBs-TEQ 10 (5-15) 11 (7-18) <0.001
Total TEQ 30 (17-51) 39 (23-71) <0.001

CB, chlorinated biphenyl; CDD, chlorinated dibenzo-p-dioxins; CDF, chlorinated dibenzofurans;

DIMS, difficulty initiating and/or maintaining sleep;

Hx, hexa;

Hp, hepta; OCDD,

octachlorodibenzo-p-dioxin; OCDF, octachlorodibenzofurans; PCB, polychlorinated biphenyl;
PCDD, polychlorinated dibenzo-p-dioxin; PCDF, polychlorinated dibenzofuran; Pe, penta; TCB,
tetrachlorobiphenyl; TCDD, tetrachlorodibenzo-p-dioxin; TCDF, tetrachlorodibenzofuran; TEQ,

toxic equivalent quantity.
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Table 8. RLS/WED BHEEIR I L 2 5 5ulA - Lhis

Non-LMR LMR RLS/WED P value
N 456 299 76
Men, n (%) 224 (49.1) 132 (44.1) 34 (44.7) 0.38
Age, median (IQR) 64 (57-75) 69 (60-79)* 65 (58-77) <0.001
BMI kg/m?, median (IQR) 22.5(20.5-25.2) 23.0 (21.3-25.3) 22.5(20.6-24.5) 0.06
Habitual drinker, n (%) 107 (23.6) 55 (18.6) 15 (19.7) 0.26
Smoking status
Never, n (%) 279 (61.5) 194 (66.0) 47 (61.8) 0.76
Past, n (%) 93 (20.5) 52 (17.7) 14 (18.4)
Current, n (%) 82 (18.1) 48 (16.3) 15 (19.7)
Walking
>= 60 min / day, n (%) 231 (50.8) 137 (46.0) 44 (57.9) 0.14
Exercise
>= 2 times /week, n (%) 165 (36.3) 117 (39.1) 36 (47.4) 0.18
Vegetable intake
70-140 g / day, n (%) 229 (50.7) 149 (50.2) 29 (39.2) 0.39
140-280 g/ day, n (%) 178 (39.4) 118 (39.7) 34 (45.9)
>=280 g / day, n (%) 45 (10.0) 30 (10.1) 11 (14.9)
Fruit intake
<50 g /day, n (%) 235 (51.8) 138 (46.6) 27 (36.0) 0.11
50-100 g /day, n (%) 117 (25.8) 88 (29.7) 27 (36.0)
>=100 g / day, n (%) 102 (22.5) 70 (23.6) 21 (28.0)
Sleep time
<5 hours, n (%) 30 (6.6) 42 (14.1) 8 (10.7) 0.002
5-6 hours, n (%) 95 (20.9) 83 (27.9) 19 (25.3)
6-7 hours, n (%) 168 (36.9) 86 (29.0) 24 (32.0)
7-8 hours, n (%) 91 (20.0) 43 (14.5) 17 (22.7)
8-9 hours, n (%) 43 (9.5) 34 (11.4) 5(6.7)
> 9 hours, n (%) 28 (6.2) 9(3.0) 227
Insomnia symptoms, n (%) 260 (57.0) 232 (77.6) 53 (69.7) <0.001
DIS, n (%) 114 (25.0) 109 (36.5) 26 (34.2) 0.002
DMS, n (%) 169 (37.1) 171 (57.2) 35 (46.1) <0.001
DIS and/or DMS, n (%) 218 (47.8) 207 (69.2) 46 (60.5) <0.001
WE, n (%) 112 (24.6) 125 (41.8) 28 (36.8) <0.001
Daytime sleepiness, n (%) 166 (36.4) 162 (54.2) 36 (47.4) <0.001

* ys. non-LMR p < 0.001. BMI, body mass index; DIS, difficulty initiating sleep; DMS, difficulty
maintaining sleep; IQR, interquartile range; LMR, leg motor restlessness; RLS/WED, restless
legs syndrome/Willis-Ekbom disease; WE, wake up too early.
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Non-LMR LMR RLS/WED p value
N 456 299 76
2,3,7,8-TCDD 1.3 (0.5-1.9) 1.4 (0.5-2.1) ** 1.2 (0.5-2.0) 0.005
1,2,3,7,8-PeCDD 6.4 (4.2-9.4) 7.7 (5.0-11.2) ** 6.1(4.2-9.7) <0.001
1,2,3,4,7,8-HxCDD 1.0 (1.0-2.9) 2.3 (1.0-3.3) ** 1.0 (1.0-2.9) 0.004
1,2,3,6,7,8-HxCDD 18.8 (12.5-32.5) 24.4 (14.1-40.2) ** 22.3 (13.6-38.3) 0.001
1,2,3,7,8,9-HxCDD 2.6 (1.0-4.1) 3.2(1.0-4.8) 2.7 (1.0-4.6) 0.08
1,2,3,4,6,7,8-HpCDD 30.1(20.8-44.4) 34.4 (23.2-51.6) ** 31.3 (20.6-44.9) 0.01
OCDD 414.5 (277.0-642.5) 482.1 (311.2-716.9) * 391.3 (246.1-595.0) 0.01
Total PCDDs 479.7 (329.8-734.8) 568.5 (365.9-835.6) ** 455.4 (317.8-705.8) 0.004
2,3,7,8-TCDF 1.3 (0.5-2.5) 1.5 (0.5-2.7) 1.4 (0.5-2.6) 0.35
1,2,3,7,8-PeCDF 0.5 (0.5-1.5) 0.5 (0.5-1.6) 0.5 (0.5-1.5) 0.26
2,3,4,7,8-PeCDF 22.5(12.1-59.6) 29.0 (15.0-85.2) * 29.3 (10.6-82.2) 0.02
1,2,3,4,7,8-HxCDF 4.4 (2.6-9.9) 5.6 (3.0-14.0) * 4.7 (2.4-14.2) 0.02
1,2,3,6,7,8-HxCDF 4.3 (2.7-7.2) 5.3 (3.0-10.0) ** 4.4 (2.4-8.4) 0.004
2,3,4,6,7,8-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.55
1,2,3,7,8,9-HxCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.37
1,2,3,4,6,7,8-HpCDF 1.0 (1.0-2.5) 1.0 (1.0-2.7) 1.0 (1.0-2.3) 0.16
1,2,3,4,7,8,9-HpCDF 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.89
OCDF 2.0 (2.0-2.0) 2.0 (2.0-2.0) 2.0 (2.0-2.0) 0.89
Total PCDFs 43.6 (26.5-89.5) 51.6 (30.5-119.6) ** 47.0 (23.2-118.1) 0.01
3,4,4',5-TCB (#81) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 5.0 (5.0-5.0) 0.86
3,3',4,4'-TCB (#77) 5.0 (5.0-5.0) 5.0 (5.0-10.1) 5.0 (5.0-6.3) 0.99
3,3',4,4',5-PeCB (#126) 64.0 (37.1-110.2) 73.7 (40.6-129.2) 60.4 (37.9-101.5) 0.05
3,3',4,4',5,5'-HXCB (#169) 94.0 (54.1-170.9) 110.8 (64.1-198.1) 103.3 (52.9-195.2) 0.03
Total Non-ortho PCBs 181.0 (106.7-302.1) 221.9 (121.2-341.2) * 184.2 (111.5-312.0) 0.02
Total 775.0 (505.0-1184.8) 947.3 (571.0-1390.0) ** 740.0 (483.4-1165.1)  0.001
Total PCDDs-TEQ 11 (7-16) 13 (9-19) ** 11 (7-17) <0.001
Total PCDFs-TEQ 8 (5-20) 10 (6-28) ** 10 (4-28) 0.01
Total Non-ortho PCBs-TEQ 10 (5-17) 12 (6-19) * 10 (6-16) 0.02
Total TEQ 31 (18-54) 39 (23-69) ** 32 (19-59) 0.003

* vs. non-LMR p < 0.05, ** vs. non-LMR p < 0.01. CB, chlorinated biphenyl; CDD, chlorinated
dibenzo-p-dioxins; CDF, chlorinated dibenzofurans; Hx, hexa; Hp, hepta; LMR, leg motor

restlessness;

OCDD,

octachlorodibenzo-p-dioxin;

OCDF,

octachlorodibenzofurans;

PCB,

polychlorinated biphenyl; PCDD, polychlorinated dibenzo-p-dioxin; PCDF, polychlorinated
dibenzofuran; Pe, penta; RLS/WED, restless legs syndrome/Willis-Ekbom disease; TCB,
tetrachlorobiphenyl; TCDD, tetrachlorodibenzo-p-dioxin; TCDF, tetrachlorodibenzofuran; TEQ,

toxic equivalent quantity.
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Table 10. Logistic [AlJf/o #7112 & 5 DIMS %95 & A 4% > v f#k TEQ VU (L#iPH & RLS/WED

BEELAEIR O A X
Unadjusted Adjusted*
p value Odds ratio p value Odds ratio
(95% CI) (95% CI)
Total TEQ
Q1: <20 pg-TEQ/g lipid 1 1
Q2:20-35 pg-TEQ/g lipid <0.001 1.94 (1.34-2.83) 0.004 1.89 (1.23-2.89)
Q3: 35-62 pg-TEQ/g lipid 0.02 1.79 (1.23-2.60) 0.04 1.62 (1.02-2.57)
Q4: > 62 pg-TEQ/g lipid <0.001 2.74 (1.87-4.02) 0.006 2.09 (1.24-3.53)
RLS/WED related symptoms
Non-LMR 1 1
LMR <0.001 2.46 (1.81-3.34) <0.001 2.35(1.71-3.24)
RLS/WED 0.04 1.67 (1.02-2.75) 0.04 1.74 (1.04-2.91)

e, MR, BMI, EIEVERE, K OWELRG CHE Uiz, ¥4 4% v U HiHIRE O TEQ 1%
Q1, Q2, Q3 &1 Q4 DOSFNIIZs7E L7=. DIMS, difficulty initiating and/or maintaining sleep;
LMR, leg motor restlessness; RLS/WED, restless legs syndrome/Willis-Ekbom disease; TEQ,

toxic equivalent quantity.
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1 HWEBEBIOHREICKIT 5 U v/ B

Controls Yusho
No. 17 166
CD3 5 fa (%) 73.6+6.8 66.7+9.82
(ul) 1,326.2+232.0 1,184.8+399.0b
CD20 e (%) 11.0£4.3 10.1+4.8
() 205.5+101.5 181.2+109.4

aP<0.005 vs. Controls, PP<0.05 vs. Controls.
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THMmEFEEE IR | Rk K% b i PR
MEMEE B S OKRES UToT, 7—
Z DFEATIIE NF RO FFES NN KD
FERARERELALT — 2L THT AT -
70

C. HFFEiER

BRELTHE B ICB DX A4 F v B
EEIZ PCB 2.89 £ 1.21 ppb. PCQ 0.39 +
0.43 ppb. PCDF 277.6 % 150.6 pg/g lipids
Th-ol-, MIEBE MIEZ AT, IL-13 ©
REtaAT o7, BIFROMIERHE 31 4. B
FOMER A 31 4 OFHFE TS A~ T71.7 £
6.36 FEIBLNT1.4 + 6.28 i CABEITR
Doty MIET IL-13 fEIXZF 2 FUMIE &
2 419.3+338.7(pg/ml, mean*SD). & A
366.6+66.07(pg/ml, mean*tSD)THV, 2 &
MICHABEREZRZTR DO -T2
(p=0.3864) ([ 1), D> OWT, HERE-BH
g o 11-13 fEE PCB, PCQ, PCDF &I
BILURFT 21T T B ILER O LR
720

D. &£

[L-13 }Z=EIC Th2 Ml GREA S, BEE
ke, ~ra7y—T %% EE MRS L
T, FHE R OHBRARSICHEEREE 2 -
TVDENHLIN TS, BRFETLRITTS
T-faEtClE, fE IL-33 fE<° IL-35 fEZE)N
Ty hr—)L & R LR IR Hit X E BB 128
WTHEICERL W, £72, Ah ZHEK
(arylhydrocarbon receptor, 7% & & kb 7K
FBEZRE)IIX AT BRI R,
AETEISEE, SBHEREDEES, Bkl D
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FBHEORBICEE 5752 ENHMLNTED,
Ah ZREITVT NI EL TERET 5
R BERFE L THEREL, XA A F o7l D
FHHEICEE T EN LN TS, B —F
I T U NAFE—FF T RCBNT, XA
AT U HAN Ah R IRICEBE 52, ED
FEE IL-5. IL-13 R° IFN-y FEEAENHIHISN
TWZETEMENDHD Y, LoT, Fox il
JEBE M IL-13 HEHL WD AIREMEE
Seo7-, LML, BaRnbARIOBE T,
IMIERRE BE LR AOMmIE IL-13 {EI3F
BELATDIR)oT,

HMIERF IIBE T A4 F T U EHOMm
HFRENEL BRAEREZBEL VD00
BURTH D, Fa/en’n, SEIOBFCIA
BRERNMESN o7, LdL, ZhvE
TOREREEDE GHEREIZKITS T
DV ANIAL Ry T — VBN HEA B 95
Tl FMEBE OFEE R O RIK AR I
BSEDOEB 2D, A %Y ER DT CIHE &
EIZBIT DV AN A BRESE DfEIAZ1TV ),
JHJE BRZE D QOL A BTN D IR TT
W20,

HIEE

PCB, PCQ, PCDF OF —XZ#2HtL CIE
W BRI IR BRBEREI T 2 — B TNT
& i) VAR BEER BRI S0P D 5 2 IZZ D% 0>

DAL L B ET,
E. &38R
1. Aoki Y: Polychlorinated biphenyls,

polychlorinated dibenzo—p—dioxins, and

polychlorinated dibenzofurans as
endocrine disrupters —what we have
learned from Yusho disease. Environ Res
2001, 86(1):2-11.

2. Kuwatsuka Y, Shimizu K, Akiyama Y,
Koike Y, Ogawa F, Furue M, Utani A:
Yusho patients show increased serum
[L-17, IL-23, IL-1beta, and TNF alpha

levels more than 40 years after
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Duursen et al.: Aryl hydrocarbon

receptor activation affects the dendritic G. MM EEFED HEE - B &R T
cell phenotype and function during 7L
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SRR

B FIMAE B (I HAR MR E (2 B 5 U 52

WHEmEE T RS U REARAES B

TWRWAREME S B 2 LT,

MEEE U JMERE A UL RIFMHREES O@mE TLFRD LT 5,
PCB, PCDF, dioxin (Z & 2 FHIEIRDFEAERD & & ISR E 2 A S 1

A. BFZEEH

3 I JMIERE TR ERE %
<, FIEL EHIFRRIE L7=% THIER
DIEIFELTND Z ERZ, SRR
TILERK 20 42 BE |2 STHRAOAR T A2 1TV PCB/
dioxin T & 2 HHEER O H T, KA HRERE
EOMEEITIDIRNT L EBRE LT,
SEFEOMIE T, FEOMEIC LD H
2 2 HE B R A AR O R 0R T

95 7-% PCB(polychlorinated biphenyl) .

PCDF (polychlorinated dibenzofuran) &
dioxin (ZFT 5 RIEMREEE L 10 F£50
(2 SCERADIZ R SR L7z,

B. #FFEFGE

Pubmed (Z T PCB. PCDF. dioxin.
neuropathy Z#%—U— K& L TRELE
i L7z, 2009 LD b k3G OMFFED
WRE, BFH. PERKE., RIEFEREEIC
BE L COEREMGE LT,

(A ~DELE)
B NG HRITR BB RREE DX SR & LTV
RN AENDT T A N —DREI N
WX ICEE LT,

C. AR

1.PCB, PCDF., dioxin, neuropathy % %
—U— & L7 TR

2009 £ LI T PCB & neuropathy C 3Tkl
72 < . PCDF & neuropathy T% Xk7e L,
Dioxin & neuropathy T 6 ik V0.
polychlorinated biphenyl & neuropathy
TL1CER P S, 2T FARES
D Z I Lo TE U REMREEIC
BT 28 ETHoT, 2D HLREEBNLD
WG TR EIEIR & & b I REMRE
[ % 380 TN 28 1984 4 LU O FEEAE
BNIFRO 72T,

D. B%

PCB. PCDF, dioxin, neuropathy % & —
U—RELEXMOFTE FaxtgE L
To S 13FRK 20 BB Ol & [FERAD 727
27,

Dioxin & intoxication ZHE L7=3H&
1% 17 4+, PCB & intoxication OFZE Tl
8 OB INDHZ EE2E XD &,
BRARIEIR & L CORMEHIREE DS RETE
BELTHETFLNLTWRWAREEDLE 2
OV, RIEHREESE O HBLIXRERF O
ENREELRBERTHHZENHBALTE



D R IMIED X D IZEMEITIR A &
B L 725A 3R R EE O HBLRE N
BWEEZ BN,

E. &

PCB, PCDF, dioxin (Z X % neuropathy @™
WAL 2009 FELABER AR HDHDIE7R <
HIREIZ HFEAMER Th - 72,

F7-EFHER & LT neuropathy D
HEHD7NT EAVHBR LT,

F. HAERE
L

G. A EHEDHE - BREIRIT
(FEZET,)
1. $rEUS
2L
2. ERFREH
L
3. T
KRt EHZ L
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Little AA et al.,
description of toxic neuropathies.
Handb Clin Neurol. 2015;131:253-96.

Clinical

2)

Safe TM et al., Prenatal low dosage
dioxin (TCDD) exposure impairs cochlear
function resulting in auditory
neuropathy. Hear Res. 2016
Jan;331:7-12.

3)
Institute of Medicine (US) Committee
to Review the Health Effects in
Vietnam Veterans of Exposure to
Herbicides.  Washington (DC):

Academies Press (US); 1996
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to Review the Health Effects in
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Disease associated with exposure to
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neuropathy.

Department of Veterans Affairs.
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78(173) :54763-6.

7)

Liu CH et al.,
neurotoxic diseases in taiwan.
Saf Health Work. 2012 3 :257-67.
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JEA S BRI A E (Bi DR 2MHREEREEE)
BEEN LA T X2 VHEO NME~OEBEOHE &
Z OIRFIEOBRFEIZE T 2458
gk 30 FEE MRS E

HERICBITAMT XA A VEEBELEERBLOY
IR~ — H — O RZR OEET

W HEE = FllE

(FUINRZFER LRI TEE @4 - DREELSE - 202
WHoew E W ORIE

(FUINRZFER P TEE f4 - SREEFLSE - BiE0

MEAEE A A4FV BHITHMBICERIEA hLVAZBEZ 5720, Rx oiigs
BISEZITEEZX LN TS, Ak 30 BRI, Ak 27 FE I — R ERA
KR FE M L= Wrim A E ORAE 2 AV T, & A A% VR E LBk X b
L ARE M, NMERLAEEEEICIY ERTHEEB2 0N TW A LRIGE
&AW (Advanced Glycation Endproducts: AGEs) & MBESEIZ- DWW THET LT,
AGEs ZBFE &L AGE Reader % FAUT AGEs K&+t (Advanced Glycation
Endproducts Auto Fluorescence : AGEs—AF) fEZH|IE LA L7-, Mm% 1 4
¥ EIRE A BIE L7 ISR R 495 A 5 5 489 AN AF ZIE L., £ DEH
\ZBUF 5 AF OEYHEIL 2. 20 (FEHERZE 0. 46) THho7-, IMH 2,3, 4, 7, 8-PeCDF
RO EFAZEV AGEs-AF OB ITA BEIC A U7 (A4 P {E<0. 0001),
L2s LRI, “Ffn, BMT, EBIMmE, TPEAERG, HbAle, eGFR, WMREEIE, #k
EEE, EHEELRE LIRS TIE, TORERBEEIIEEA L (EmME P
fE=0.07), s —MxERIZIT DML H &7 A 4% 2 HHRE &M LSRR
Yy (AGEs) DFEFEE ORI BLNREEITFRD b RnoT,

A. HZEER

XA F X AT, RV ET
VRT VAT (PCDD) ., ARV AL
R 77 (PCDF), XA A ¥
VEER U LY 7 = =/ (DL-PCB)
DR T D, EICWNBREET D & =
WA SND T2, BIRFUICEREG Y
WE L L THERL, BEEHO RN T

MERN DB AEEFRL TV,

TAFTHR AT, AT FR %
KEITHEAETHZ LIk fmich
W LA NV RAEB 2D, D0,
BRaiREESI SR ITEEZLN
TWDHD, HlsfERIZEBIT 5 % A 4%
VORI D NEREDOERIIRT
DN TR,



U, RO EBEHEL TS &
W STV DB RS AR
(Advanced Glycation Endproducts:
AGEs) 23EHB STV 5,

AEE TR 27 I s — R E
R 489 N Z %Gl L 7= Wrim s & D
RiAE & T, HillER OB A i+
TAFx v HRRE L AGEs HHEED
BEIZ W THETT D,

B. WFEFHE

A TIE, FRk 27 4 10 A 23 H
5 11 A 29 BICAFRICREOE
B AU 748 ) R LU ET o0 Hit s R 495
AN CEH)FR 62 5%) & XTSI Wi i
BEFEMBL, MP XA SHREE
B TE O 7= OFR ML & O L R <0
PR, AIEEIER EOFRERER
KOk x R~ — I —EZIT -
720

WEHAE CEAEEZHAVTCAR
JEMR, BEAERE, BURE, TGRSO
BEATV, WEL IBE, REROER
DBEIZIVFHEFRAZBRE L, &
bz, MEXHRER, LEX, B
BEERE, K& AGEs %
FEhi L7, BRILTIIff & A A%
HREICIA, MKRECFHREL LW
RIEFHRRE . RILVE RBRE 21T
27,

M2 A 3y HEEEORIEIX
TN AETERF & &2 —ITKE LT,
HAF X VHEBEIIRY EETAN
VY HE A FF o (PCDD) T FE, R
V) ¥Efky X 75 o (PCDF) 10 i,
J AV PCBAFED 21 HEYE{KIZH

:;__
N
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WTCHIIE L7z,

BHZERIMAE 2 Wik %2 30 ml £
WML, A4 4T HEERMEE T
W PRTE Uz, MR g Z HRAEHIIE L
Ttk PAZYE 2 U L s R v st bl
2% (ASE) THA ARV UHEHAMMH L
2o IDIZ, WL L7-1%, Mk
SRV BTN T BB IOYEMER D
TAEEMLTHE-MLE, VT,
TAFXT HE G ERNE L, EEER
EREVBHEALERE (SCLV) ZiEE
L 7=E 5 fi#HE GC/MS % W CHllE L
726

A A F %y U HHOFEMELME (TEQ)
DOFEIZIE WHO 2% 2005 FFEI2FEFE L
7o MEEAMAR S (TEF : WHO-05) % H
WTTEME L, BRHRFLUT O ZMEA
(IRRHBFED 1/2 22 DREL L
THE L,

AGEs ZfE &1L AGE Reader % FiU T
AGEs FZJEd# Y (Advanced Glycation
Endproducts Auto Fluorescence :
AGEs-AF) fEZ & L#Ffl L 7=, AGE
Reader [T &AMk ~IL7& L7z AGEs 23
WHABBHICEVEEORE L L
B HMEEFA LIRS Itk
BTHETH 5, BIEHALILATHET TdH
D FEALC 1 EHAIE U 71 & f# A 1A
L7z,

M A T EELY 3 5L
7=DH AF & ORRE ARG Lo, fRHT
WIS Ot e AT ¢ v 7 [H
ST A AV M, Fln, BMI, UUHE
M E., FPEAENG. HbAle, eGFR, iE
HEE, EEE. BEEE L AR
K¥& LU THRELL,
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(fi B D ELFE)

AAFGEIL, EFHRICET 2 mE
FRet) ICE S EWFIHBEEZER L,
jLJHjt%l::-é HimEE B S DOKR

BiTbiviz, ETE8E N oE
ﬁ TS IM~DOREZRE LT
ETCEINT-, BFEEIL. JHRED
BB HROIRIRZ B < L THLOE
BEi, TOEHICELEAD,

C. BFroEmsER
AHFFERI R E 1T 5 AGEs-AF fE D
DA AR LR T, Ml — R R 489
N AGEs-AF OB 2. 20 (1 #E
M7= 0.46) Tho7=, BMHD AGEs-AF
EOMFEEIL 2. 32, ZoMElx 2.13 T
H Y BT LY AGEs-AFE &) - 72
(p fE<0.0001), & HiZ, FAESME
DFERPERL BT AGEs—AF O E A #:
L7 Z A, AGEs-AF HFEHE I
FEEPERR S L3NS & & HICERIIC
& U7 (MM P <. 0001) (X 2),
£ 1 ITHERIREICHE T 5 IH
2,3,4,7, 8 PentaCDF J&FE L ~L BRI D
RS =& ~d, 2,3,4,7, 8PentaCDF
DERENEFET DL L HICHREEE
N B3 OREFE IR LTz,
Iz F 2,3, 4, 7, 8-PentaCDF &
BN AGEs—-AF il D15 { A Heilge L 7=
(% 2), I 2,3,4,7, 8PentaCDF ™
BENEFRT 2L L HITAGEs-AF OH
EEEIEA BRI EA Uie (A P E
<0.0001), LUk - FEEsREEIc kY
COFBEEIFEA L (EEE P E
=0.09), & 5T BMI, WWHEEAME, &

@H‘éﬂﬁ HbAlc, eGFR, YEEIEIE. X
BEIE, BEEIEAZFAE LMET
%)\ If]lEP 2,3,4,7, 8PentaCDF J&JF L
AGEs—AF fH DRI A B 72 BEILEE 0 &
7o T (fEmAE P E=0. 07),

D. B

] A LT oD Mt B 489 AT s
I} % AGEs—AF O FEHEIL 2. 20 TH
D TR D BRIV, AGEs-AF
DOEHEIZ EH LT\, ZAZEAK
NZRGE LTI FATHRIC R T 5 fE
RLERETH Y AGEs (T & & BT
ZHEL TV EOREICFELRD
HDOTH-oT-,

AHFFEClE. AGEs—AF i O FEHE
1%, 1 2,3, 4,7, 8-PentaCDF 2 M

FIZHEWERICEM L, LaLR
N6, 2,3,4,7, 8PentaCDF L &
AGEs-AF 1% & & IS I eV B3
HIEMND @E Efﬁ%nﬁ ?ﬁ %@ﬁ
72 B i«%ﬁ% L7z,

AGEs (X4 & Msr L Cl{LA b L

A g, B RRAR T | MR
EENR R EONMERE R ATEEIEIC
J:ofkﬁﬁ“é ZERE IR T
%o AHFFETIE, ZhbOGEKRREY%
ANWTEEE nﬁ_ﬁk L CHa LIRS,
A4 2,3, 4,7, 8-PentaCDF JEE &
AGEs—AF fE & ORI & 772 B 2 38
Digm otz HERICK T D214
XUUHBEITE LJIKETHD, K
& AGEs DEFE~DE 72 B2 T/)
RN ERFZBND,
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X ¥ IR LB RS B AR )
(AGEs) DEFE L ORI & 70 BEE
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F 1. 2,3,4,7,8-PeCDF JREERI DR RE ORRRE =K F. AET H2c 489 A, 1
iR

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

B et L 7 Q1 Q2 Q3 e A
(0.9-7.9) (8.0-13.0)  (13.1-170.7) pfH
n=161 n=161 n=167
IFERIME  (nmHe) 133 129 133 0.96
PEARHAME  (mmHg) 7 75 74 0. 46
BMI (kg/m’) 22.8 22.7 23.0 0. 65
HPERERS  (mg/dL) 108 110 113 0. 66
HbAlc (%) 5.6 5.7 5.7 0.21
eGFR (m1/4y/1. 73m?) 74 73 76 0. 27
EHEE (%) 53.9 58.5 63.9 0.16
PELEEEE (%) 14. 4 5.4 4.7 0. 005
HIEEE (%) 45. 8 51.4 47.5 0. 86

P - FlTHER O FHEE 21T % 2R~ T

2. 2,3,4,7, 8PeCDF JEFERIC 727~ AGEs—AF SE¥ME D brilgs . A LBT 8 4 489 A
2,3,4,7,8PeCDF (pg/g lipid)

Q1 Q2 Q3 e )
(0.9-7.9) (8.0-12.9)  (13.0-170.7) p &
n=161 n=161 n=167
ik 2.03 2.21 2.34 <0. 0001
M - R 2.15 2. 20 2.25 0. 09
S BT 2.15 2.19 2.25 0.07

2,3,4,7,8PeCDF |L, & T FRME (1. 0 pg/g lipid) RIFDHE1L0. 9 XA L 7=,
DL EEER. BMIL IUMEEAIME. AFERRRS. HbAlce, eGFR, E#ZNEE. AUEEE.
MR IS A R L7,
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SHEPEHREE
HEBRZICBITABREZET LD 2,3,4,7, 8PeCDF g Oz BT A 38
ToEE RP F RBRESNER KT ARGAESFEE HESR
e E AR (hik REESIERRE AREEFEE ELRE

K mnEl REBRSER KT ARBEETHE HiR
#MRNFIT REBESERI RS AREAESTEE BT EE

MREEE HKxD/L—

mEEEL, 20D
%@ﬁ)fﬁ@‘(b\é@ﬁﬁﬂ% 6;}%710

TNE, XA T EHOPEHEE N L, HEHAEL
ROoTETCWAILEEHRELCE72, L Lans, BEENICIIBRES2IKL L
THEHPBEL oo TETWDL L LAVRT I ENTE TR T, % DB
FIZBWTHEHN R TCWS Z EaRnd 2 2B E Lz, 2001 4£~2016
FEAEMZ T HEN L, BT TR U7 R & 723 TR U7 B0 o bl % FE i
Lto@ﬁ@$%ﬁ%%%ht#ﬁﬁﬁ\Wé@%@@%@% EEROEE|IC
O DIE S DE R LIVIZN,

BRI, FE

A. BFEEM
A T EERNICE D A

EFNDHEIHFICDPoL D EHHIND,

PEHEEE X & L CRMli S D,
AT X VFHOERIIT, I OB
FTIZBWTIX TEND 10 FRRE &b
SN A DT N—T1F, XA FFT
VEMNZEAEHEH ST W, D
T CEEEAN R RDOBENND Z L
EHE L], 0%, HE#HOE S
TERFOREREBRRSH D 2 & 2wE
L7-[2], ARBFZEIE, & E3E OEHIN
BT 52 LT, BEHEEN EORE
IETFTLTCWEINEHELNITDH I &
ZEHRE LT,

B. WFRFE
B. 1. @ik
HIEFEIZIB VTR, 2001 EnB X
AF X UEOMPEEZREL T
5o AMFETITRD 2 DOMFTEIT-
77,
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15257] 67(39.4%)
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_ 84+6.1 99+82 85241419 | 12332079
e sy
RRRTR HR 429%(67/156) (1.5-31.5) (1.4-53.5) 02210 (1.5-851.3) (1.5-851.3) 01990
N 96+53 9.2+81 10871562 | 1063219238
DG s 27.6%(43/156) (29-26.2) (14-53.5) 0.7698 (9.6-697.9) (15-851.3) 09420
17.6£95 9.0£7.3 206142232 | 10431819
e DE L B ke 0
R R 2.6%(4,156) (9.9-31.5) (1.4-53.5) 0.0159 (12.5-492.3) (15-8513) 0.2195
i 99+7.1 9.2+75 180.31+200.3 98.6+179.7
S 10.3%(16/156) (3.2-315) (1.4-535) 0.5958 (101-6819) | (15-851.9) 0.0081
11.8+48 92+75 13561830 | 105821835
EFRET 8 ! )
AT S 38%(6/156) (5.8-186) (1.4-53.5) 00900 (16.7-492.3) (1.5-851.3) 01784
N 83638 94+75 8001205 | 11191921
aR% ’ ) )
RERE 154%(24/156) (14-315) (15-53.5) o0t (5.1-492.3) (1.5-851.3) 04342
. - SRS - OB DR 99+85 84%55 136.8£221.8 | 65.2+93.9
BRLE s 58.3%(91/156) (1.5-53.5) (14-315) 0.1962 (15-851.3) | (1.5-479.9) 0.0155
* HEET S ROARATIZ (L Student’ t-test. Mann-Whitney# 2 EEFL =,
FF, BEREOANEEICEE
o > NI b) V:::] N
F 4 WE 2 2B 2 IREHER & & PeCDF J2EE & DB
‘ 21t 1in F1PeCDF fE(pg/g lipid) B} I PeCDF fE(pg/g lipid)
21 DERFI IR 1E B LaE ik Zﬁgf’ij)ti Mean= SD(range) Mean = SD(range)
n
»HY A{® plE* »HY 7L pfiE*
N N 9.1%+6.2 9480 99.11787 | 1049+17738
xR iR 254543169 | (15-315) (14-53.5) 08468 (44-7995) | (15-851.3) 08528
= - 122483 93+76 179141942 | 10261779
tEFR ARER 218 1.8%(3/168) (51-213) (14-53.5) 0.3350 (18.4-3950) (15-851.3) 0.2241
e 125+89 92+75 161341808 | 10151779
BRER 1 B 4.2%(7/168) (49-31.5) (1.4-53.5) 0.1474 (121-479.9) (1.5-8513) 0.1542
i 112296 93+75 12041630 | 10331790
R ARIR R B 424(1/168) (4.0-31.5) (1.4-53.5) 06481 (9.0-423.3) (1.5-851.3) 07239
e 92+74 10301779
BRIRIRT 2 5 i 0.6%(1/168) 315 (14-535) NA 2736 (1.5-851.3) NA

" S AR AT I [EMann-Whitney R EEF L =,
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SRR FE i

FAFFTVEIZL DAY ARBEEETAICEBIT S
Wy —7 727 %2 NVEAICET 2B

e A Bl e WNRFER R EA RGN0 Hdx

e 0E R FBE UNRZFERFECEFI LR a0 8 Bh#
EEERE R RFRE P FE R s A0 I
PR 50 UMK R R A ZE e PR 2 N 200 B

FFEE  © | Club fHakk NCT-H441 #HAE 12 %F\ T Benzo[alpyrene (BaP) % ¥ 5-
3% &, Apoptosis DNFFEIN, B MY arEF 2k SP-D OFE5IZ LV If
Wiz, WIEMEEIZIBVT SP-D DREMREIZH - TWVWD Z EREE I,

A. BFEEB
MAEDFERJRRE &5 2 b5 PCDF
s B oHEICRTEMICEET S &
B BEMSEZ T Club M DO EEFE R D
BD EMESHTND Y, MIEREIC
BT D IR 28 D EJELT Club HfE 2 H0s
ELTHMIRE IR EE 2 by, C
Lub fEARIXAIZ 3V T Arylhydrocarbon
receptor (AhR) Z ¥ H L T\ 55/ 72
VHIRRD ONE D TH DT XA T F
VFHD ARR Z4 L CYP1AL ORI A8 L
T AR E VR 2 S HER] & U5 R BE
HELAKETH Y, ZhE THAI,
ATV L DEED A B =
R I F R 5 72 912 AhR-CYPIAL %4
L 7= HE BN EBRE T L OERK % B 15
LC&T, BIED L Z A, =7 ZADJfI
BERE BRI ADR VEENEM)E T & 5 Benzo

[alpyren(BaP) #5425 = Lickbv ¥,

ROB W DYEIN % T TV & VERR
LTWb, FrxnEH L TWD Club Al
fx ith—>7 7 7 %> NEAREDNM
DIEFEEEZHERFT DR EZEELAL TV
5o it —7 7 7 & v N E A TS E
DHERF D A 72 53 fii O w1 5% (2 B
> TV HIEECGLRS 00 % JlAE O 77
gi7p & iEBRIC BV CEE S A2

STW5D, AlEl, Fxld, A4 AF v
FEIC L D ROE R EE (Club MikaEE
BTy —7 727 % FEHR (SP-
D) Ic#&ENZ#%E A LT in vitro TOHFFE
Z1To 77,

B. WF3EH &

Club FHAEHE - HCI-H441 {8 % Roswell
Park Memorial Institute (RPMI)%ZHf(1
0% 7 VRRIRMIE. 1% A hL 7 h~A v
/=Y ) ERWT, 24well S L
— N#EIZEH) B, 6well L —§
(Za—H A FX N —H)ITHEELT,
DMSO T¥fi# L7~ BaP OJEEE A 0~50mM
(R E L AR (S 8 o0 B R 4 v
ELTMEEESL LTI AR F— AR
FHEINDHZ LR LT, RIZ, BaP
I L VEBEE SN D NHI-H441 M 7 R
k= 2lzxtd b5 h)arerr b
SP-D DOIHIN R A MFT LTz, F LG
BEITWIEREBOBIEZITV, & HITHEE
ffaZ . Trypsin - EDTA 2 FAWCEIY L,
FBS AV i chfn L7 4°C1500r
pm Tk « PEiF1%. Annexin V-PI 4ufa
2T, 7ue—% A4 FA MU —{EE AN
TT R b=V R ZRT 2T 21T T2,
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C. TR

HCI-H441 #ilaZ 24well 7' L— N TEZ#
L. BaP ##: 5 24 FERA%ICEBIZ L.
fa e 2 eZ8 LU7-, Aneexin V—PI |Z &
HYB TN, TR b= AZHER L.
BaP OEEEE 2 12. 5mM [T E LT,
Wiz, Vared v bk SP-D RS
T5Z LICE DB OV TR LT,
NCI-H441 #ffiZ BaP12. 5mM ¥ 5 L |
FIEEICY) 28> FSP-DA 1.0 g/m
1 DRETEE LT, 24 R ICT L%
Pt {772 A, BaP OFEIZ LY
BE52& Club MR O EE N O 4L (X 1
B) . SP-D O - CEF T S vz (X
1D), F 7=, SP-D HEEHMBEIZ T DA
faEME I XPER TRt S e o7z (K
1B), ®|Z Annexin V-PI Y& 21TV, 7
2—H A N AN —{EEZHNTT AR
— AT AT A2 T o T2, X 20 1Z
74 X9z, X o FITC-AnnexinV, Y
fha PI & L=, 7R h—3 AR 4
FEIEOETICHEBEND L O ICRE
L 7=, 24 BEfEf% DOIRFER 72 dot—plot &
X 2B |2~ d, B BEn=3 T 2179 L.
24 WeREIT% (1% 34) | 36 W[4 (X 3B) & &
ICBEEEZ%Z b > C R/ HF LN,
B2, SP-D 0, 0.5, 1.0, 2.0 g/ml ®
RE TG U REERFEOIEIZNR D
HiAZBE LN AR REERITR
Do T- (4 4),

D. &%

fitir—>7 27 % N TaT A 3R
EHEAIE LT iORAmEN 2T S,
fifR 23 & 2 R FF T D D& IZTo > T
WA —T 7 22 " a0
I% SP-A, SP-B. SP-C. SP-D & 4 f&JHA
b, FDHL, SP-A & SP-D IFAKIEME
THY ., SP—B, SP-C [ZEH/KMHETH S,
FEERR CIX N EE L Z T 2RO A
F~v—A—L L UEHSNTWAD, OV
AERR R BB PERZ ClE, Mmigo S
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P-D fE2Y SP-A fE X U & XV fFHEEZ KBk
TEHEVWIMERNDHD Y, ZOHRETIE
1fy% SP-D BN EJ L7 B #H CIIRE
F AR O SP-D EBENMET L TF
0. FEVEMERG R ORI IV, SP-
D DL ~FHLTWDLZ ENEES
NTWD, HEREIZBW T, FRk 2
5AEICHE A DG L7-@m Y  SP-D D
TREE ER LRk VEIR &\ o T MR BRE
WICHBEZRD T Y, SP-D Ol HiEE
ZALDINMIEIC K 2 BB R E L W )
LG MERESREABROA DA RMEL TU
HEHEMEIL S D03, SP-D M & DR
BEAEFRICER S L TV A ATREMEREE X
b, SRIOFEEBRT, XA 4FT D
AhR Z 41 L CYP1Al O %38 U7~ Club
HIREEIER % . AR (EBMEME Th 5
Benzolalpyren(BaP) Z# W5 Z Ll &
D in vitro THE Lz, 612, @B
OEFERR LD FxNEFBH LTV DN
=757 & NEHASP-D) D5
L0 EEFEOMHEENBD N, &
Bl OBFFERE R IT BIRGm A O TV DI
WER2VN, ZOFEBRREHNT T L
~YL T O 2 BIEMRETH Ch 5, BIE
21X R A A R¥E L7= SP-D % 5] 36
X H7- Club fliid D cell line Z FW
T-EBRREEZFELTWD, F7-,
& B L 7= AhR-CYP1AL 24 L 7=l
JEENMW FEEBRTT V% SP-D J v 7T 7 b
~ A VCHERR T 2 B EER A E A
Hfif L AFOEYER HHE B S ICH
HTETHD,

E. &E

in vitro TZ 7 7HlERRIZX3 %5 BaP
DIEEMA Y 2 > |~ SP-D 23
L7,
F. e
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SRk 30 &£ (2018 4F) 10 H 27 H

Role of pulmonary surfactant protei
n in mouse lung injury model with d
ioxins

Kunihiro Suzuki, Toyoshi Yanagihara,
Naoki Hamada, Eiji Harada,
KoichiroMatsumoto, Yoichi Nakanishi

G. MM EEHED K - B EIRT
ML

H. 2% 3k
1) HaEE—, fit, (1985). JHPEIZIRIT D
IR 5 R 70 & QN 5% R DR E— %
7 B NS FIER T 12DV CL i EEE.
1985;76:196-203
2)Podechard N, et al. Interleukin-8
Induction by the environmental
Contaminant benzo(a)pyrene is aryl
hydrocarbon receptor—dependent and
leads to lung inflammation. Toxicol
Lett. 2008;177(2):130-7
3) Wong PS, et al. Aryl hydrocarbon
receptor activation in NCI-H441 ce
11s
and C57BL/6 mice: possible mechanis
ms for lung dysfunction. Am J Respi
r Cell Mol Biol. 2010;42(2):210-7.
4) N’ Diaye M, et al. Aryl hydrocar
bon receptor—and calcium—dependent
induction of the chemokine CCL1 by
the environmental contaminant benzo
(a)pyrene. J Biol Chem. 2006:281(2
9): 19906-15.
5) Nishikiori et al. Distinct compa
rtmentalization of SP—A and SP-D in
the vasculature and lungs of patie
nts with idiopathic pulmonary fibro
sis. BMC Pulmonary Medicine 2014, 1
4:196
6) HPEE—, fill, (2014). BMAZEITL

T AT X HEDO NE~DEED
iR & F OWRREOBRS 2T 50
7% TME B 12 81T A A Surfactant
protein (2B D MRET] . SRR 25
SHEEREE

7) Knudsen L et al. Truncated reco
mbinant human SP-D attenuates emphy
sema and type II cell changes in SP
-D deficient mice. Respir Res 8: 70
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1
Control B[a]p1l2.5mM
A B
SP-D 1pg/ml B[alp12.5mM + SP-D 1ug/ml
C D
X200
X2
Flow cytometr
A B y y
Control BaP
o
debris | « = = | necrosis
. / SP-D BaP+SP-D
Live | —— | apoptosis
Annexin V
Annexin V
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X3
A B
Apoptosis 24h Apoptosis  36h
(%) — (%) |-
k 3k
15 — 15
10 | = 10 |
5 — 5
0 0
g % g 7 g 5 § 9
2 &5 © 7 2 &6 © 7
S S S %
o o
* %k P<0.01 * *xP<0.01
X4
Apoptosis 24h
(%) **p <0.01
*P<0.05
15 | *
%
%k %k
10 -
5 _
0

SP-D 0 05 1.0 20  (ug/ml)
+BaP 12.5uM
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Sy RA TR

RV EVRET y Mo BREFM 2 W A & OZREBREY

WroesEE BB
0/ VAR I b

REAPRERI R, VB Y T —a 5 R
ERRE AR S BT AR

15

MEEE UV ELUVEET Y MO T 527 A e O%E%E 3 FEDOBGE
I & 2 EEROBEREM & Be(b A b LR -HuERL ) ORIE k% v et
L7c, £DOfES, bHz, 250Hz OEXAIHEREICIHWT, A EREED
AT B2 v o 72, 2000Hz DEK,
R EE EA R DN N, ZOBE EFIZ T A v OFEIZ X0 IdElE R H
S, £, XUV E LV UBRERICR L, A e BEEECHIERE D O _ERER
MBBNT, RFFROFERNE, A e ERLA L X VAL EMIC L DEE
HE T b DR RE ORERSGEIC T 57 5 AR RIE STz,

FIE R CIIR L U ERET

A. AR

TAFTx A BILEMC L 2EEYTEH
ThHH IR IMEFHREENODBBLZ
50 AEDRFEFE L TWA R, BIfEE T
L EER 78 & OMBUER BRI E o2
FEIR BIERER S 72 & O JEIEIR 22 £ Dk
BIENHE SN TS U, Rz, 24D
FBE TR ORERHRC L OV, B
R I FRE 25 0D R AW feh R P 2 S L OV AR e
REEENRE S TND N, FOFREF

IZOWTIIRTEH SIS TR0 29

T Z A A v VEPEEMD—DoTH
HRUVE LR AW B ERT N
VLV UEEIL AR RRRME DR
KTFICELY 5 2 5 REMED VR S LT,
A B BRHEDREE FE OFFRILIZ, RO L
ONEEBERNED E@EShTWD 7,
AT VEOBMEO KL, FHERR

{bIkFEZ R (arylhydrocarbon receptor,

PUF AHR) 24 L THRIEIN DD, fEx 7
TEMRR A0 B 38 = o AHR 54 & itk
DI ENRES N TS, Fic, AFD
WA eDERTTHLY T LTIV
T R AHR{EHEZHET S & L bic it
Bt A NV AER 23435 Z &% Uchi
5 O X THLMNIRST-, L,

ROV UEREIC L DT RIS
HEFOMBIZEIZTHL NI TR
VW, I CARERTIX, EEOF T AR
EMEAFLET S Z kD LG Sh
A AeE UL UEEE Ty Mo
5.1, 3 FFEHO E5% K BRI (5Hz, 250Hz,
2000Hz) DRI X 2 & &R0 R E L
EFRILA N LA ik ORI EFH EEH
WT RNV ELURET Y FORRRE R
2T 57 A & OFREREEL T2,

B. W FHEE

5 IO Wistar BHEMET ~ ~ (JLBER.
REAR) Z W, XUy v LR, NV
VB L +Img/kg A e EGRE, XU
L +bmg/kg 7 A B BEHREIZ T T2, NV
YL 5T 30mg/kg X B L U E
BogEHzEHANTENETR—E 200 4
0 FHICEBERSE L. XYL UK
1 B#%NS, RV L U ERICIIRE
Kz, 7 A e &ERETIX Img/kg & bmg/kg
DA EZNZENROFGEHREHNT
500 0 7o, 1 » AMIE ICESERE LT,
e RORRE (2 & 2R 022k e H
BRANEEEE (STG2000 /N4 A VU H—F+&
VA=) AW TEKHERIC X 5T REE
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ZHIE LTZ, 7 v MIfREEREICAN, —
ERRE L. 7 v POERERICENZES
WA S CBRAG L7z, JEEEL BHz, 250Hz,
2000Hz D IEFLE BT A THE T D 7 v
NERERERICES 2 M E 52T D
7 v N ORBERENBE SN TR E T
OFFfE 25 M L, p—clamp ¥ 7 b =7
(Axon Instrument fH#1) T HEHER] >
SRIBARE (ud) ZHE L7, &EBAO
ITENERR Efi % B BT 3 IR AEME %
FAWT T v b ZRREE L DD DRI 21T
o7, MEEEHIEOSBEL . B HL7=-
IMy% 2 AV, 72 BELINICEREA - L
A LB S ORNE 24T - 1=, B ERERR X
7 —F U H VERHTHEE FREE CARRIO DUO
(WISMERLL #t) % 7=,

(R FLE ~DEE)

g O F B L OEBRICE L CIL, A8
RERIFERFE M B B S O Gk
Fr, B 18—10) 15 TITo 70, &R
TTT v FOLIE»BERILZITV, E D%
WED 3 FEIEA PRI & REE N 2B
B LTHRICESL LDODHT=DRMAT: EDIR
B 355 DR,

C. HEHER

NV E L ORRAE % BRI
X 2 ROR BME O RR B 2L & /N B ) F B
SIS E CHIE Lz, £ORE%E, 5Hz ©
BRI B0 X DR B TR, X
YL UEERT, &ERIOEE 78. 17£
8.22u A, 1B 81.12£5.97uA, 2B
76.43+10.3 A, 3HHE 77.84+7.33 4 A,
4B 75.94%£12. 11 uA THVY XUV
Lo h 4 AMBICHOT R RR REME O
BT NALNTN AEEITRD L)
S, NV E L +1Ing/kg A b5
BBIORU YL +bmg/kg 7 A b
ERECIX, & E5R108 B TZNE 80. 96
+8. 12 A, 78.95+11.24 A, 4 @E TIZ
81.64+13.78 u A, 75.39%10.31uA Th

D RNV ELUERGREEAEREITAD
7ot (Fig. 1A), 250Hz OEZHIIL
JERBIC L ARERE T Ry
BERET, &ERTOMEHE 98.21+9. 847 A,
138 B 100.54+10.56 u A, 23 B 97.33+
11.78 u A, 3 H 103.694+17.46 u A, 4
H97.84*13.71uA THY RNy
5 4 ERE% CHLRREREIEORE R ZE
XA BN o 7=, Img/kg & bmg/kg D7
A EEE LTI ZNENEERTO
WHET 98.63+11.56 A, 101.16+10. 12
wA 4 ETIE 102. 14+12. 45 4 A, 100. 52
+12.4Tuh THY, XUV ELUDHRD
BEBEARRETIALON RN T2

(Fig. 1B), 2000Hz o> & SURIE H#1z &
LHZBERMBETIE, XYL UBERET,
BE5RTOME 430.35£27.56 A, 1 HE
455.45+30.95 4 A, 23 B 475. 67+37. 42
wA, 3 HBE 467.84+31.97 A, 4 #HH
471.78%433.45u A THH, XL
5 4 HEHEREREED EFNH BT,
RV L UoEE% Ing/kg XX bmg/kg
DA rfE LTI ZNENnS
AT O EH T 429.89+35.08 u A, 433.11
+36.41 u A48 B TlE 457.23+37. 75 u A,
450.69£32.42 A THH, XYLV
B GREICR U CROR BB O _EF/ 2300 =
7= (Fig. 1C),

et A N LV ADEALIZOWTHRE L 7-
EECH, UYL UERER IR L.
Img/kg X% bmg/kg 71 & 5RE T, BE b
A N L AOFETIHEI N BTN, BB
IIERO Lo T (Fig. 24), Hilg(b /)
B L TIE, R LB EREICR L,
Img/kg & bmg/kg 7 A & KERE THifg{k /)
O EFAMEENASNT-N BEEITRD S
Nnighho7- (Fig. 2B),

D. %

7% X WAESEEI1X PCB, PCDF, dioxin
HOD dioxin FHILEMDOEEFEHETHY |
RAG R R E L 2 2 b D AR E
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HENLLHE SN TWA, RIERICIZA R
HIRE B O BB N 39. 1% Toh - 7-23, 30
R U 72T Tl B O 59,4 %I
REEOBMPEE SN TND ™Y,
AEDOERTIZ NV ELUERET Y
MZxtT 274 € DR EZREFTT 5 51
BRI X 2 R E O RN 2 F56 L
7=, FDOHEH,. bHz & 250Hz DESMINL %
AW EREETIER YL b S
o MEROR YL+ A e 5T o
MERICHEEBE R (MIT A N 2o T, L
22 L. 2000Hz O FESRAE % V- E R
BCIE. Ry LU BRES y MNETRE
BED EENRSN=N 7 Ae&kE5T >
NETIE 2 O EEE 5 o Bl e A 23
HOITz, TR, Fx iy B L UEks
v FEHWZERT, XUV E LA
B AR DI EHE AR T S5 2 &
EHRELTCNWD Y, A5k x
L MIE BE TR RSO O L O
7 & ORI IRIEE F L OV A % e
ENLNELHE L TV, RN OREE
IZ X DR EE OGE R RO R
EOREZRDDH Z ENE WY FEH S
%, SHz ORIELIZ L0 C #HE, 250Hz Dl
BRIZ LD A S #iAE, 2000Hz ORIIFLIZ LD A
B e 2 B IREICHIBR T 2 2 L sk S
EHELTRY BIEFKR T =2 —n1 X
— 2 =L L THERALTWS, Koga & WX
F N DRG Z V7~ EER T, 2000Hz T
ORI TIX A B#RME. BHz ORI TIx £
C e 2 BIRPITHI T 5 2 & A HIKk D
EERELTWD, LaL, 250Hz O T
I3 A0 BRHMEL ABRRMEDT F 2T L X &
D A D RN FERICA L D56
I RRITERE S E LTS, Tl
DT EMNDS, RAFFETD 2000Hz O B
PIZ L DREME EAIE A B BRMEICEE R 3 2
TERE Th DHAREMENE 2D,
AWFZEDOFER . 2000Hz OELHNL T L
HLERUYE L UHORTREIL A
b & — IS LB CRIME O LS
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D3I ST, XA A F v FEDO ML,
AR ZNLTRZAZ L & xRk
Gy N Z O AR EMEAZIEIT S Z &
DEINTWD, KR, BERE LD
HEO—DThDH, r1t, TOERDT
HHL T LT IVTE RS AHR &M 2R
ETHE b it A N AER B E
DT ERHASNI RS TND O RKBFFED
FERTH FETICHEREZEITA LI Do
TN A e R ERE TR (LA B L ADET
OHNH] & Flpt o _ERMEm NS, F
7o NV L COHORREREME EF S A
b O G2 L0 BIE _EFAEME R 23 A 5
N2 emb RV LI L AT R
7 A4 e DR {BIER & AR {EMEDIRE
ERIC XV SEBS N AREELRE Z BN
o

INODORERND RV E L T
fih - [ERZMEZ 5 ABRRHECA/ER L, R
FLUE S R S D AREME VR ST,
F 72 OERIIHERLIER & AR {&MHD
EMERN® D7 A & OS5 X0 I
SNHZETRREFTLZHEINDZ &
D3R D ATREME DV RIR ST,

E. i
AWFFEDOFER DG |, PLEELIEM & AHR
EEDOEERFE Sy A EERX A 4
XU UHEILAEWICEAEAETERETHD
NAOBREEE OERSGEICHFET 5]
BEMESTRIR SNz, LavL, B2 D5
Zam L CUl bR R B E OMRG L 8
HEHEFEET LV TOHERFVPLETDH
2,

51>k
1)Aoki Y : Polychlorinated biphenyls,
polychlorinated dibenzo—p—dioxins,

and polychlorinated dibenzofurans as
endocrine disrupters—what we have
learned from Yusho disease. Environ
Res. 86(1):2-11, 2001.
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2) BAEFRARR, M HIELRE IR MRk
FHIFTR. B ERE 60:462-463, 1969.
N&ET 7, fth: BHEWMERFICKIT S
i, DURR R F R L ML PCB. 1&M[E

68 : 139-144, 1977.

4) I tER, M 36 DL ERGE L7 HE
BEICB T 2 MRERE. ERESE 96
152-156, 2005.

5) B OHUET, fih: XUV B L DR
BIOBMEERY T 7 AGZEICKIT

IAVERIZ I 5452, Fukuoka Acta Med,

108(3), 27-34, 2017

6)Uchi H, et al: Inhibition of aryl
hydrocarbon receptor signaling and
induction of NRFZ2-mediated antioxi-—
dant activity by cinnamaldehyde in
human keratinocytes. J Dermatol Sci.
85(1) :36-43, 2017

T)Michalek JE, et al: Serum dioxin and
peripheral neuropathy in veterans of
Operation Ranch Hand.  Neurotoxicol.
22(4) 1479-90, 2001.

8) Thémke F, et al : Cranial nerve function
in workers exposed to polychlorinated
dioxins and furans. Acta Neurol. Scand.
106(3) :155-158, 2002.

9) EHRZ, fil: B ANFFRMESE 97(8) ¢
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W2 L WA AR IR IR R F 2 AT
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Primary Afferent Fibers Evaluated by
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F. WrERE
1. a3k
4

FERT
48
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FAZ X A TTLET OIS LA — N7 7V — I BT 55

BRemiig  BE MIBL LN KR ERAENEL B
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VYV DER~DEKNGEIZS
BERKEHETH L, XA+ F 2 VH
AN E IS FEAE 3 % 05 B iR LK 3R
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A IR G REVHBES ., Z DT
BEALA P LABEL, RAFCHESR
DNA icfEEZ G 25 E 2o TW
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T 7z, AtgbKO i Atg7KO i
f I EP AR I A N IS B D 3A
INa g =7 vaEsEmL v,
DT ERFF— b7 7Y —%HET
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through a non-genomic FAK/Src
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K, Matsuno Y, Kitazono T. Autophagy
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n

WIZOWT T AZ Ty |
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b hEEMBICHLTA MRV
HAWT, fMz 772>, A MR/ U
AHR OVEMEAL L, AHR OENBATEFHE L
72X A, EBHIT, A FFREAI T AMPK
DY b (X B) . LC3B OFELOEEM (X
C) kL., A—hr 77V —%3FET S
AIREME VRIS STz,

[ D35 FA
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T 3 FERREIHIE U BT AHR Hiik A2 VL CTHEOE
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A& LT,

X B: b FELZMEZEZ A FEHLI
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M C: b FMREMAAAZ A AL I 10 mM
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IR SR, SEIOFFE T, AHR 23
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AIREMEDNVRIR ST, 2V E TOMFIEARLE
T, AHR X, AHR DO Tl 5 Ovo-like
1(OVOL1), Ovo-like 2(OVOL2)&fE T %4
L CHER D 43k - EFE-CRR (L A b L A2 &
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AHR (34— FT7 7 O —NFET D=
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F—=h T 7 V=D AT =R AL
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THDONEESIZHLNZ LIV,

F. WFERK

1. FmslF#E

Upregulation of FLG, LOR, and IVL
Expression by Rhodiola crenulata Root
Extract via Aryl Hydrocarbon
Receptor: Differential Involvement
of OVOL1.

Hashimoto—Hachiya A, Tsuji G, Murai M,
Yan X, Furue M.

Glyteer, Soybean  Tar, Impairs
IL-4/Stat6 Signaling in Murine Bone
Marrow—Derived Dendritic Cells: The
Basis of Its Therapeutic Effect on
Atopic Dermatitis.

Takemura M, Nakahara T,
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Nakahara T, Uchi H, Furue M.

J Dermatol Sci. 2018
Jun;90(3) :227-231.
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SRR SRR
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TR R FRER T B
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KREFET, 2,4,6-=HHFBEMA B 2675 PCB £MED 1 DTHD 2,2°.44°.,6,6'-
hexachlorobiphenyl (PCB155)IZ20%, 7y hEBINE/NLEYMFI/EY — AM)IZL DA
7=, £9°. 7Y MTFTIX phenobarbital (PB)#5 L1} dexamethazone BIIZLERETOH A (KW
M1 ARSI, RBHEEIZZIZE 1 1.256 35T 0.105 nmol/hr/mg protein Tlh->7z, E/L
F M TIE, M1 (3 PB BILEE CTO A HEA, £ DIEPEIX 0.030 nmol/hr/mg protein &7
S7, WIT, GC-MS DOFER, M1 IZZD AT NALKED 751 & 388 M| THAHZENL, —KEE
BIETHD MRS, 728, KELONLEIL, BERINS meta PL3 ML)LVRNZE, BX
NI TTANAF L 345 [MT-A3]INELEREO o 7228030 3 (L& 2 bz, LA E DGR
725, (OPCB155 &, PCB182 <° PCB188 &[AIERIZ, FREFSNFH W\ L, @M1 DARTEME,
FLEYMIEER, TR TELLE WIS, @M1 OARKIZIE PB #5E M D CYP2B BEE N

A. BB

PCBEMIED 55, 24,5- =W FHEHA
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WTHBETL, ZOfEE . PCB182& [FEEIC L
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DL TS, ZDEHIT, 2.4,6- ZHEF B HLA
V¥ A EFE T APCBEMIKII R EIENERE
PEPEND N E WS BEBEOIDIFRBE SN
RTINZH D EEDNS, AFFETIE, 2D
REILIZHEND DD | 2,2°,44.6,6-
hexachlorobiphenyl (PCB155)% V>, 7 v b
BIOE/LEY MIMsIZE AR 270 ~7= (Fig.
D,

B. BFR 5k

D PCB155 &4k : Ullmann & D J51E T -
72, 972 B, NN-dimethylformamide 50
mL |Z 2.,4,6-trichloroiodobenzene (0.6 g) % & f%
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Wiz 4 B T o 70, S OISIEMHE LR % [F =
BAML, 512 4 FERMEE BT 72, Hm
%, BOSRICZREE K Z N % chloroform CHh
HL, YUBF7 60 7 58I O0%0EH
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Sciences #4) ; & ) #H | acetonitrile ; it 1H |, 4
mL/min; BHEE. 254 nm, @ 7 v bB X
OE/LE v b AF Ms OFFHRL : Wistar AT
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(RER 280g) &% 12 PLHV =, iT Ms 1%,
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Too fHE 2 EUTW, g4 & b8 CTEME
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MS (ZfF LTz, GC-MS DOJIESL{FIFR D@D
ThD, HHrEs. GCMS-QP2010 (B HL) ;
BT A5, DB-1 72— ARFE T —H7 530
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FZ7 8 E ., 70°C (1.5min) - 20°C/min - 230°C
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A 2R RFICB T 2EDEROT=DD
TR ITHEV, Ty PO BERIZERL T, #R %
TEALPETRET 5720, BAR 7 /LT THRREE
%, HENRD ORI LV TS/,

C. BFFER R
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11.87min) (ZHE & | A — 7 D3 PR £ 1 R
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I, 5+% 388 THY, PCBI55S Doy EL
D m/z 30 REDo7T-Z G, — KB BIK (AF
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WIZT. Ml DRAARITNVERZLZA,
Table 1 X, 7T A MA L m/z 348
[M*-43] \ZhNZ. m/z 373 [M'-15]25Ebile g %%
<mHEhz, ZofEFI%, PCB182 @ 3°-OH
R (AT IAER) D~ AART ML EELEL T,
S5, KELOSLBIL, HEERIS meta HL(3
AOLINRNZEEEE T HE, M1 1T 3-OH K&
HEESNT=,

7 BIOEILEY MFMSIZEDHPCB1551K
BHEMEO L SIMIEIC X0 EL -~ As |
<~ T8I0, M1DEE57 7= (Table 2),
2B, EEIZPCBISS OBEREHAWTIT-
770 £, 7Y MFTIZPBE L U'DEXAITALEEMS
TOH, AHIMI DN RS NIZH3, R
FOMCHIALEMs Tl A# T &< ERSh
72y o Tz, MDA RIE M IEPB IS L O'DEX A
MLFEMs T, £ ZF 1 1.256 F X 100.105
nmol/hr/mg protein ChH->7-, —F ., E/LEvH
JFCld. MLIZPBRTALEEMSs Thich %< H &
T2y, Z D EBIEMILT v M, 0.030
nmol/hr/mg protein& KW & D Th o7, 7033,
MIZ AR 3 L O'DEXBTLEEMSIZ B8 TAE
SN DRI E DT EEITIZESR D -
77

D. B8

ZIVETIZ Goto b LM Kato H1d, PCB155
IO ELIZEZA, Ty hEPRIZE
RFEL T, 3-OH RSN s EaHE
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Rt 2T~ RO 3-OH (KL, 4
NEDHEFEN NIH =67 L= 3 (Bl 21X, 4-
OH 1A, SR 1EMEEL 72 OH {£. 3,4-diOH
K, 7eL) ZHEL TV,
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BT Ms Z AW T~ /=L25, OPCBI55 14,
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F. BFoEREK

1. Fm R

1) KHETHE, IWARK, fEEEDR, Ik
BN, HEIE=E, 3,734 -Tetramethoxy-
flavone (FTIM)D 7 » b, E/NLE Y FEBX
Ot MFI 7 vy — A X5 HiF
R ZE AL 22, 50, in press (2019).

2) IAMKR, KETH, mEEDL, &
5=, HIHEREIASY 3.5.7.8.3°,4’-Hexa-
methoxyflavone @7 » MFI 7 vy —24
(Z & DR PR ETZERCE, 50, in
press (2019).

2. TR

1) AR, EEXDL, KRBT,
FEATMOE NFI 78y —AI2L5
R, 2 72 B A ARE - BRRETFESFES (I
iz X vartr s — [ LIRS RE)
Rk 3045 H 11~13 H

2) C. Ohta, K. Yamamoto, Y. Fujii, K.

Pl 3047 A I AT BCHE R A S B A 0

Haraguchi, O. Kimura, T. Endo, Y. Kato, N.
Koga, In vitro metabolism of 2,2°,3,4°.5, 6,6°-
heptachlorobiphenyl (CB188) by rat liver
microsomes. Dioxin 2018 (Krakow, Poland)
TRk 3048 A 26 H~9 A 1 H

3) K. Haraguchi, Y. Fujii, C. Ohta, N. Koga, O.
Kimura, T. Endo, Y. Kato, Human exposure
to brominated phenoxy phenols: seaweeds as
source of hydroxylated and methoxylated
PBDEs in Asia-Pacific. Dioxin 2018
(Krakow, Poland) *F-f% 30 45 8 A 26 H~9
H1H

4) Y. Kato, S. Tamaki, K. Haraguchi, Y. Fujii,
O. Kimura, C. Ohta, T. Endo, N. Koga, M.
Degawa, Comparative study on Kanechlor-
500-mediated decrease in serum thyroxine
level between C57BL/6 and its transthyretin-
deficient mice. Dioxin 2018 (Krakow, Poland)
YRk 3048 A 26 H~9 A 1 H

5) Y. Fujii, K. Haraguchi, Y. Kato, C. Ohta, N.
Koga, O. Kimura, T. Endo, K. H. Harada, A.
Koizumi, Edible fish is a source of human
dietary exposure; perfluorinated alkyl acids in
Pacific cods from North Pacific Ocean.
Dioxin 2018 (Krakow, Poland) “Zjk 30 4F 8
H26H~9 H1H

6) IJJZMEit EEXRDM, KETHE, Af

AT, IEEEA, E%#EE%H% J5

m%a T3, 5,74’ -Trimethoxy-
flavanone DEMIAFI /1> — A LA
A AT - RIEFS NSRS (8
3R - ) SRR 30 4 10 A 20,21 H

7) KHETHE, IIAREK, ﬂﬂﬁ%iéﬁ\ FEEFH:
i f, R H (ie AR IR, EEETH, HH
83, 7 v MTEE3RIZ L %5 PCB188 DKz
EARE. AAESRE 139 BFES (FR
A vk, TEE) 3143 A 20~23 H

8) ZREIESE, KH ??-Eﬂfﬁ/\, PR i A
T, IS, RAT 8, EEEE W, KET
B, HEE=, RAd—, ALK
EHicBForERAELZBL-ARY v 5
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(LAY OERETHME. HAKFEESE 139 KIFET 5,7-VA R T IR ORE. H
FIES (FEEA vbB, T3E) Rk 3143 REFSE 139 [MFES GEEXA v+, T
A 20~23 H ) Rk 3143 A 20~23 H

9) A#F IR, KHETHE, HEERE NEEA,
BRI A, JRO¥E—, EEEH, Caco-2 G. FEFEEFED HIFE - BRI
ARIZ 3T A B AN HZ T v OEFHIEIC 72l
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PCB182 PCB188 PCB155

Fig. 1 Chemical structures of PCB182, PCB188 and PCB155
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(A) Mass chromatograms
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Fig. 2 GC-MS analysis of the methylated derivative of a PCB155 metabolite formed
by liver microsomes of PB-treated rats
(A) Mass chromatograms  (B) Mass spectra of PCB155 and M1
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Table 1 Mass spectral data and retention times of PCB155 and the methylated
derivative of its metabolite M1

Mass spectral data (Relative abundance, %) Retention

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

PCBI155 358 100 - 5 - - 74 11.87
M1 388 100 52 - 36 - - 13.38

-, not detected.

Table 2 Metabolism of PCB155 by liver microsomes of untreated, PB-treated,
MC-treated and DEX-treated rats and guinea pigs

Animal Treatment M1 formed
(nmol/hr/mg protein)

Rat Untreated N.D.
PB-treated 1.256 +0.134
MC-treated N.D.
DEX-treated 0.105 +0.047

Guinea pig Untreated B.D.
PB-treated 0.030 +0.052
MC-treated N.D.
DEX-treated B.D.

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

Cl d
CYP2B
oSy S

Cl Cl
PCB155

Fig. 3 Postulated metabolic pathway of PCB155 in rat and guinea pig liver
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Fig. 1. Effect of AHR ablation on the pituitary expression of LH} mRNA in GD18 male
fetuses and PND2 male neonates. Each bar represents the mean £ S.E.M. of 6-7 fetuses and
11-15 neonates. GD18: WT, n=6; KO, n=7. PND2: WT, n=11; KO, n=15. Significantly
different from the control: **p<0.01. The WT levels of mRNAs (% B-actin; mean £ S.E.M.)
were as follows: LHp (0.370 &= 0.074) in GD18 and LHp (12.4 = 1.1) in PND2.

StAR CYP17
(GD18) (GD18)

— = 1.5-

[T !

|_

S s |

— o

5

< %] S 05-

5 o’

E E

0 0

WT KO WT KO

Fig. 2. Effect of AHR ablation on the testicular expression of StAR and CYP17 mRNA
in GD18 male fetuses. Each bar represents the mean =S.E.M. of 5-7 fetuses: WT, n=5; KO,
n=7. The WT levels of mRNAs (% p-actin; mean = S.E.M.) were as follows: StAR (9.50 £
0.40) and CYP17 (19.3 = 4.5).
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Fig. 3. Effect of AHR ablation on the testicular expression of StAR and CYP17 mRNA
in PND2 male neonates. Each bar represents the mean =S.E.M. of 7-8 neonates: WT, n=7,
KO, n=8. The WT levels of mRNAs (% B-actin; mean = S.E.M.) were as follows: StAR
(1.32 £ 0.41) and CYP17 (10.7 £ 0.7).
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Fig. 4. Effect of AHR ablation on the serum concentration of testosterone in wild-type
(WT) and AHR-KO (KO) male rats at PND2, 4 week- and 6 week-old. Each bar
represents the means =S.E.M. of 6-10 rats. PND2: WT, n=6; KO, n=7. 4 week-old: WT,
n=6; KO, n=6. 6 week-old: WT, n=10; KO, n=8. Significantly different from the wild-type:
*p<0.05.
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Fig. 5. Effect of AHR ablation on the testicular expression of CYP17 in 6 week-old male rats.

Each bar represents the mean & S.E.M. of 6-10 neonates which were born from 3-6 different dams.
Significantly different from the wild-type: *p<0.05.
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Fig. 6. Histopathological changes by knocking out the AHR in the testis (A) and epididymis (B)
of male rats at 8 weeks old. The sections (14 um) of testis and epididymis were stained by hematoxylin
and eosin solutions.
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Fig. 7. Effect of AHR ablation on the body weight and the relative weight of testis and epididymis in
wild-type (WT) and AHR-KO (KO) male rats at 8 week-old. B.W., body weight. Each bar represents the
means £ S.E.M. of 5-6 rats. Significantly different from the wild-type: *p<0.05.
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Fig. 8. Effect of AHR ablation on the number of sperms in wild-type (WT) and AHR-KO (KO) male
rats at 8, 11 and 20 week-old. Each bar represents the means = S.E.M. of 5-6 rats. 8 week-old: WT, n=5;
KO, n=6. 11 week-old: WT, n=5; KO, n=5. 20 week-old: WT, n=5; KO, n=7. Significantly different from the
wild-type: *p<0.05.
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DHFEBULFBIZEWTRWZ ERMEINTWDHD, XA 4 F 2 o FEHE
SelenBP1 OEF&IZIIT H2HEIZHLMMNITHZ LA HME LT, XM AFv
HEFJMET T, BAERD C57TBL ~ 7 A & SelenBP1 K~ 7 A DOF iz H 7o
ABZRG I AT EIT o0, FOFER, IBERHEERTOEE IR I,
SelenBP1 DIFERHM~DOFENHEE STz, KIZ, DNA YA 7 17 LA it s
1ToTc, ZHOBEFITHREALEHPRO NN, ZOF T, ZEDREBEI NI
PEEMRHEERTICEE L, B, U7 /L¥ A A RT-PCRICCTHRBLE) & f#T L
725 SelenBP1-KO ~ 7 ZADF[g TIL, IENifEDoE L Vo-1 KEE(LIZEET L Z
EMH BTV D cytochrome P450 4a (Cyp4a) 7 7 7 2 U—D 9 5, Cypdalla
35 LU Cypdal2b OEBNAEBITIET Lz, ~AF Y — N TOLIEIEREE D
RESFl % fiffiE 9~ % acyl-CoA oxidase3 (Acox3)DFEHLHFEIIK T LI, 17
07 LA TIIEEDRIE STV OO, IRERER DOEERE ORI 2§l 2
peroxisome proliferator-activated receptor-o. (Ppara) 35 JL (8 Ppar-y coactivator-1§
(Ppargc-1b) DI L ~JU|Z T BN 2o 7=, LivL, Ppara & ~T a4l I3+
— %R L CEE R 2 (2 S8 5 retinoid-X-receptor-o. (Rxra) DFEHLITIK T
L CU /=, F7=. camitine palmitoyltransferase 1a (Cptla)<> Cyp2el (22T HET
L7ehd, HBLHIMER SN0 o7z, DLEOFRERNG, 1) A &R I 2 fF
Hrd& . TCDD #FEMED SelenBP1 (%, AEE GBI L /- HERE A A+ 5 ArREME
MRBINTZ, 2) ¥~ A7 a7 VABITORR S ZnEa3F L, IBERREERIC
FIER TR I NI L, 2O OEEFOFEBUCEAET S Rxra bIET L7
Z &5, SelenBP1 D AEEACH 2 RERIICHHE L TV D RIBEMEDS IR S U7z,

A. BFZEEW WEAREEA L Ly OABEBEEICED

L UfEA TS N7 B (SelenBP1) HZLDEMESNTNS, ZNETIC,
(X, APl BN, MERRZe I < BT D FRLHIPER (2). HEFEMFHIVER (3). T/
YA RINERTED—DTHD (1), VBRI D KX NI ERERINT 4) D
SelenBP1 %, AERNICB N TEL L&D HRENHEINTWNDHDOD, T b,
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WL B IRER & ITFWEES | F DA R
BEREIZ D ICEMI N TWVD LITE W #E
U,

UWFFEETIL, XA AF FHO—FE,
3,3’,4,4’5-pentachlorobiphenyl, 3 J (N%Eg
7 B Rt 7K % | 3-methylcholanthlene @ =
vy P ~OBRBIZXVFRIZCEB T S
SelenBP1 # /37 B3 LY mRNA %L
NHEEIZHFETHZ LT TICHRELT
WD (5-7) A A3 RIS E I
fFfEE, EhAT 0T — 3 UMER%, &
RIioxt L CIER IS ERmEE L S 2
T (8), TDRER D DEMEFRIICE 5
HEEZLNTWDONEEBERILKSE
ZHRMWE (AR) THD (9), A AT
BIXMRENIZB T A R LICEEL
TW% AR IZHEETH I & TEA~L
#17 L. AhR nuclear translocator & ~7 H
TA~—%TERT D, ZDOBEEERDIEL 72
et ERICHEET D 2 v o 2 ES
xenobiotic responsive element (XRE) (Z#&
A9 5D Z & T, cytochrome P450 1Al
(CYPIADIZRF S D BB TR 2 L)
SELZEPHLNLTWS (10), XA 4
FUVBEICIVEHT LB FIIEICEK
BFEFEICH DT LD, EOBEBTEHN L
DFMERBUCEE TH DO EFEMIC
B L CIEREZ+DITIEAL N> T
AN

BIFFEETIL, ZNETIZT v MTBW
TRHEINTWS SelenBPl EE T DF
EIZER L AA A AL DEEED
BAE M AL 5 2 &2 Bfs L Cif9t %
1ToTH-, v AZBWTIL SelenBP1
ET X EBEEFITK 97% DOEEMEZ R
7 SelenBP2 (7t b7 X/ 7 = UiEAME
BUNRTE) BFETDHZ ENFALNT
WD, ZHIVUTERR DBETEMTH Y
O MEL LRI S (11), SelenBP2 (1,
TERTI T R E OREE BN
L CHFESEREICEDL L EHEEINATY
508 (12). SelenBP1 [FIEEIZATHERIZ 2 < 3

WL TWAHZ e, BXO, ZoMHEMHOE
S5 SelenBP1 & DOHEHER 7 BB ¢
RSN TS, BHFFEETIL, ¥ A 4%
T kD SelenBP1 DR HE A fRAT
T AL A F X ISR L TE
DEILD AR ZEHETDH _RMDO~ T A
(C57BL/6] ~ 7 A : mBifntE AhR, B X
Y DBAR2] ~ o A : {&E it AhR) % A
W RRRTT 5 Z L1 L Y . SelenBP1
DFHEICKT 5 AR KEFEMEDNHEES N
HEEHIT, SelenBP1L / v 7 7 7 b
(KO) ~ U AZER L | £ DORB OMFHT
ZITo72(13), T L ORNS.,
SelenBP1 (21X, JNEIZEBIT DT ~DFh
BRI 72BN B 2 AIREME DS R Sz, F 72,
SelenBP1 & SelenBP2 1%, # A A% 1C
KDFHEMEICEND D Z EN o203,
SelenBP1-KO < ™7 2 D FIEIC 3Tl ik
kL L T SelenBP2 NEH L TEBL .
SelenBP1-KO (2 X5 %A A% U BHBED
BACPEBEA 2 R 2 &3tk %
DFEDOEFZICOWTHMT 5 = L M
Lo iz,

BT, ¥AFFRE ClE, MRl X gk
O iglz B8 T, SelenBP1 RHITHE %
Z1F 72 08, SelenBP2 HINELIKT
THIEHRTE L (REET—X),
SelenBP2 DFEHIIBFRICIB VTRV Z
NHEINTWDH2D (14), KA Tl
B A F X FHEM SelenBP1 DB NEIZ
FAEEEAONCTAZ AR E L
oo XA A XN L EBET DR+
EHERR L TS T 57201 . XA 4%
RGBT THREZITV., BERO
C57BL ¥ 7 A & SelenBP1 RIE~ 7 A D
gz = X 2R e 7 AR 24T - 7=,
Filo. v A7 a7 LA BTV, IRER
SRS F D EENZ DWW TR 21T - 7=,

B. B35k
1. B EsR
SelenBP1-KO ~ 7 A%, Je{THFSEICE
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WTERIL7=b 02 VW= (13), 2o~
7 AW TIE,  SelenBP1 BT DHE
2 T ERA YA Y TR ELG T
Ty hEEHBTLZLICEST KO vV
A%EEH LTS, ¥ AD genotyping
X, BB O~ T ADR LY 4/ L DNA
L B LA~ A v Ui s
F. B L SelenBPl &EnTFa2a&ier 7 A
~—%M\T PCR #47\, 7 hn— A&
RUKENZ K BN RIS TIT o 7o fi# AT
WZIE, MHEDOARET KO v ADOREUZ X
D 187-7RE KO i~ A& -, F7-.
HARZ L7 X0, B4R CS5TBL/6] % 7
EICTHAL, KO~U R LR—FMHT—
HEBL S E7=0b, 20 R OMEER%IC
R A URRAT ISR L7,

2. A X R — MR

BE#R (15) IC¥EL T, WL Ml %
MeOH:CH3;CN:H,0 (2:2:1, v/v) THliH L C,
TFE OB 7D Waters fh #
UPLC-TOF/MS % FIWT A Z 7R 11— Lfig
Hr %47 - 7=, ACQUITY UPLC system
(Waters Corporation, Milford, MA, USA)
-electrospray ionization (ESI) % Hgs% 5%
L 7z Waters LCT Premier™ Mass
Spectrometer (Waters Corp., Manchester,
UK)(positive E— N)EZFEH L, 77 A
I¥ ACQUITY UPLC BEH-C18 column (50
mm 4.6 mm i.d., 1.7 mm; Waters Corporation,
Milford, MA, USA)%Z Fv 7z, C57BL/6J K&
O* SelenBP1-KO =20 8 it~ v
A 6L TITo 7,

3.DNA ~ A 7 a7 LA fi#fr

~ 7 AD B IL 772 B 12 RNAlater
RNA stabilization Reagent (QIAGEN) iZ{&
S, RNeasy Mini Kit (QINGEN) % Hu»
T total RNA Zfli L7z, fliH# 0 RNA
Wik, 1710580 3 M EEERT VU 7 A
(pH 52)B X 2.5 fFED 99.5% X% /) —
NVEMZ TR L KIS 1 RRREAAE L,
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4°C, 1500 rpm (2T 10 ZyRE DBk L .
EEEBRELEE, 710%=% ) — L&z
T, 4°C. 1,500 rpm (2T 10 43fE5E 4y B
1o, HBHhiz~_ L v % total RNA
&L TP E K TH M L. NanoDrop
ND-1000 (Thermo Fisher Scientific) % >
TEREZHE L7, Z D%, Experion
(BioRad Laboratories)(Z & % total RNA D&
SIKEN 2TV, 28s BL N 18s U AR Y — 24
RNA DN R E 72 & N2 RNA
quality indicator (RQI) fE% & & 12 RNA @
E T =2 7 BT T, 7ok, HIERMET
285/185>1.5 35 L TNRQI29.5 & L=,

~A a7 VAL LA ) R—H
R TR 21T o 72,

2 TOT —# L, Bioconductor V' 7 k7
= 7 @ pre-process Core /X 77— %
TIEfAIb 21T > 721, Linear Models for
Microarray Analysis (limma) |2 X5 H EZE
B E & AT o 7= . C57BL/6] K O
SelenBP1-KO = Z 110 8 @ik~ 7 A 3
g 2% fvy, BEKEp<0.05 L., A
B RE e R LB F2MmH L Te—
c~ 7T EAER LT,

4. U T7/LH A 5 RT-PCR ik
#fE L 0 total RNA ZfH L7=D b5,

PrimeScript RT reagent kit with gDNA Eraser
(#2717 734 F#) 2T cDNA 28
B L7z (16), ZHAuza##A & L, Fast SYBR
Green Master Mix (Life Technologies 1)
FHAWTHER Y /37 E D mRNA FH
KR8 & Lic, BT, #—7 v b
mRNA @  threshold cycle (Ct) fE %
B-actinmRNA @ Ct fECHilE L7,

(R ER T~ DECFE)

AW T DENMFERR L, TTUNKRE
Y EBRBAE 12 &5 4 BloEoOE,
W EBRTESIC X D EREE OATED
b N B OETR & FIREZR R 0 8 L C
FEhe L7c, EERKGEE S  A30-103,
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BA R EZRRIL, [TUNKRFBEFH
az Ebn m Al 8 10 &5 2 H
DHEIZESE ZEROEREE YT
7o (KER&E = 25-103),

C. BrmaR

S AT xR ERMET T, 8D
B A1 D C57TBL < 7 A & SelenBP1 KHH~
U A% 20 REfEfE R S, BHE6 LT oD
EhAZ AW A XA e I 7 XA@T%E
UPLC-TOF/MS % AV CAT o 7=, £S5y
Mr&4T - 7= 5% (Fig. 1A). SelenBP1-KO
(C X BAER L ITEREO A X AR u— AT
HIEZRIBEVWDR DD LEX DL, A X AR
— LDFENE, S-plot IZ X > TH R THE
% (Fig. 1B), = ZC. tHBHf%% 0.8 LLE,
08 UTOLDEREREMNH D HD
EEZXT, ZNHOHNG | IFERHNE
9 DR 5% Table 112787, Leukotriene
F4, 5-hydroxyeicosatetraecnoate (5-HETE),
ceramide phosphate X> 7-dehydrodesmosterol
72 EDORRE G B E R T DB S HERE
AU, SelenBP1 DAREEH~DEE IHETE
ENT-, &IZ, DNA ~A 7 a7 LA f##r
BiToTlm, FOEOE — b~ v T ERT
(Fig. 2), 2689 BT DRBLE) (1464 &
BTN, 1225 BARFIZHRAD) R0 5
NI ZEOBLEFIZHRBALEH RO B
ey, £ DOHT, BEDRE S N EEANR
HBSER T4 Table 2 I T, T HITHE
HL.®IZ, VT /LHA L RT-PCRICT3H
BB 2 fEHT L 7=, SelenBP1-KO ~ 7 A D
Hhg i, B Dok L To-1 KER{EIC
BT 252 DB TS cytochrome
P450 4a (Cypda)V 7 77 I U — (17)D 9
. Cyp4al2a 3 O Cyp4al2b DFIBNA

IR T L (Fig.3), ~A( 277 L AT

’T@JZ’JW‘H’% N TW=boo ARERH
F DOEESR O FEHL % H1# 9% peroxisome
proliferator-activated receptor-o (Ppara) (18)
3 & O Ppar-y coactivator-1f (Pparge-1b)(19)

DFEBL L ~JUIT B 72 - 7 (Fig. 4).

LML, Ppara E~T Al I~v—%2FHK
LTERFERZREEIE D
retinoid-X-receptor-o. (Rxra)(20, 21) D3
KT LTz (Fig. 5), ~UbAF o —
DT DA I RE IR DAl 2 fik i3 %
acyl-CoA oxidase3 (Acox3)(22)DRILHH
BT L7z (Fig. 5).
palmitoyltransferase 1a (Cptla)<> Cyp2el (T
DOWTHIRFE L7  BEEZT IR S
72> 7= (Fig. 6),

¥ 7~ . carnitine

D. B

RKMFILTIE, AT o FEM,
SelenBP1 DA DHEZ B 52T 5 2
EEREE L, T BlgO A XA — LA
ENT 24T - 72, BgIZIE. b H—2 D+
i SelenBP2 DFHLITIL L (14), HHFIE=E
DHFATHIZE THERIZ L > TZ D mRNA L
NANELLIERTT LT EDRRBINT
WAHZEMWL FATF U E2HRE LN
SN T 8 WO SelenBP1-KO ~ 7 A
&SRR D C57BL/6] ~ 7 AT 20 R A
AT > TP DHBIRF LT, F A A%
HoOFMEO—>2 L LT IEEREEE N
BILTWDHZ Lk (23-25), XA FF
LR VFELLSFHFEIINLD SelenBP1 23 E
Eﬁ% BE L7 % X0 ETHh D AHE

NEZOND, AXARE I T ADRE

2 hi . TN A& ZFF L. leukotriene F4.
5-HETE ceramide  phosphate X
7-dehydrodesmosterol 72 & DA% 58
REE DR THH 7 Ut /@1&?
HoRIB X417z (Table 1), F7-. HEINOR
2 X417~ leukotriene F4 <° 5-HETE (X7
X RUBREHYCTH Y NERERICHT S &
T T RIEVEME DN A FTREME B R
S,

F72.DNA ~ A 7 a7 L A fifi OFE R,
Z< OEEN R LNT-72% (Fig. 2), A%
Aa 7 ADfREREREE X T, £7. IFE
REHCEE T 2K FI2EF B L7 (Table 2),
SelenBP1-KO ~ 7 A DB [Tl . Cypdal2a
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B LD Cypdal2b OFENET LTV
(Fig.3). TN OHDOEERIT, 77 F R Bo
RIEDLD &, TN bok L Te-1 K
Fefbiz X 0. 20-HETE ¥ X OV 19-HETE %
AT A ZENMHLILTND (17),— 77,
AHZRBEIZATHEMBRE I T
5-HETE %, 5-lipoxygenase (Z & D 2Ef% 9 5
HLDOTHD (26), ZhiE, bk s
NTRIEDREMEIZ 72V EDLT0,
SelenBP1 (2, RIEZMMZ HEE N B D F]
BEMEZ R L TWDOMNE LI, A X R
037 ATORBRIIEEN2LDOTH D
7= . 5-HETE. 19-HETE, 20-HETE 72 &',
%4 O HETE £7z, 7 7% NG
EEETDOMLENDAH, £7-. Ppara P
K O Pparge-1b DFEIL L~ LT [T EN 72
o7z (Fig. 4)728, Rxra ODFEFITKE T LT
V72 (Fig. 5), Rxrald, Ppar 7217 T7a <
Lxr, Pxr, Rar, Car 7¢ £ % < DN EIR
E~Tatl) dv—%FRk L BmEHREIC
BE L Tnd (20,21), AIFFLTIX, IBE
R ~DFEEZ FLITHRE LD,
SelenBP1 73 Rxra DRI L~ |2 ¢ 2285
HDTHIIX, Ziuh Ppar LIS DOZFMR
DD L EEFREOMENIZ S EEZ &
ETREEMERH Y 2N HIHOWVTHE T4
BT OMERHH ) ~NFF Y — A
DEEFE T A F Vo3I % F5-D pristanoyl-CoA
DR L& i3 % Acox3 (22)DFHEL
LAEBEIET Lz (Fig. 5), Ik AERAER 1L,
Val, Leu, lle ® X 5 253Ik7 X/ FRIZH
kFTrEeEZOGND 27), ATV
— L DOPERIZ BEE T D BRI, Ppara D
FIEITIZH D b DONREZ N, Z OFERIT
Rxra OFRBUKRT 56T 5, AFEO~
A7 a7 LA TORRER» O LT
LOIIXARRESZRERNEDHE
Molc, ARAFZFETITHEKEZ P<0.05 &
L7e BB RIIRENEOIEND TiX
o le, TORD, VT IVE A A
RT-PCR [Z LV RFET D ENEE LS
bz,
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AR TIE, ¥ A AT o FEMED
SelenBP1 DIt 4 OFE|Z B 50T 5 7=
WIZ, BALXT BB L2 WERET,
72, HIFEMEDOE S TFE SelenBP2 D
BT E N EROWEET CRETEITo 72,
AR I TR 0T LA DOFER
25, SelenBP1 1%, & DXRENEAmAIR
BELZRITTZ LRV bl b
H AR BRI 2 FIREME S /RIB S 1
oo REBIT & 0 RERAEE DOAREHNHENC X AR
WAL T T EE LU TRIEMEDOREHY
NI ELFEELREBINT,
SelenBP1 & fEE R DOE AT, AWFFEE
HIZEZH L, Rxra BEA~DOEEIZLD
HOEHEEIN D mIEDOM T V— T HME
#1_7- SelenBP1-KO ~ 7 R % U NT-#F5¢E
W2 X0 BN RS A% LT SelenBP1 23
MHECE < Z ERRBINTWND (28),
Flo N a—ZARBICEETHZ L HR
2 X 4L (29), HeLa ffif@ CiX. SelenBP1 K
BIZEX VBB A R L ARTLET H 2 &
LHEINTND (30), AHFZEORE &
INHDERERET D L. SelenBP1 D
FAFHT AN K HFHEIT, FOFMEHB
WCHEETDHEITEZICLL, Z0AIF Y
MREOFATHIEOFER (13) 2 X5,
At . SelenBP1 KAEN E D K 5 78 C
Rxra BB E T SE-0O0E2HLNICT
R BRI OSM T TORRILHIA kLA
DEEIRTNC O W T LS E24T 9 Z &M
VETHAD,

E. f&5m

PLEDFEREN G, 1) A XA w I 7 AR
£V, TCDD ##&E4: D SelenBP1 X, BE
REFHCBIE L 7= e 2 F 3 5 Al REtEN /R
BXNTz, 2) ~A 7 a7) LA N ORER
b I E SRR L, IEE RS {LEESR Cypdal2a,
Cyp4al2b 5 & Y Acox3 [ ZHBUK T 23 FRE
SNl I b DEEFORBRICEE
T5 Rxra HIK T L7722 &6, SelenBP1
DRI ER AL & (RERYIZFAET L T\ 5 A]

— 141 —



RSO LA 5 AT B R A S B A )

REMEDN IR S U7z,

F. TFFERR
L

G. M EE O HEE - BEIRD
BRIZ72 L,

H. &3

1) Bansal MP, Oborn CJ, Danielson KG,
Medina D.
541-546 (1989).

2) Jamba L, Nehru B, Bansal MP. Mol
Cell Biochem, 177: 169-175 (1997).

3) Pohl NM, Tong C, Fang W, Bi X, Li T,
Yang W. PLoS One, 4: €7774 (2009).

4) Porat A, Sagiv Y, Elazar Z. J Biol
Chem, 275: 14457-14465 (2000).

5)Ishii Y, Hatsumura M, Ishida T,
Ariyoshi N, Oguri K. Chemosphere,
32:509-515 (1996).

6)Ishii Y, Hatsumura M, Ishida T,
Ariyoshi N, Oguri K. Toxicol Lett, 87:
1-9 (1996).

7)Ishida T, Ishii Y, Tasaki K, Ariyoshi N,
Oguri K. Fukuoka Acta Medica, 88:
135-143 (1997).

8)Poland A, Knutson JC. Ann Rev

371-399

Carcinogenesis, 10:

Pharmacol  Toxicol, 26:
(1982).

9) Fernandez-Salguero PM, Hilbert DM,
Rudikoff S, Ward JM, Gonzalez FJ.
Toxicol Appl Pharmacol, 140: 173-179
(1996).

10) Mimura J, Fujii-Kuriyama Y. Biochim
Biophys Acta, 1619: 263-268 (2003).

11) Bartolone JB, Sparks K, Cohen SD,
Khairallah EA, Biochem Pharmacol,
36: 1193-1196 (1987).

12) Pumford NR, Martin BM, Hinson JA,
Biochem Biophys Res Commun, 182:
1348-1355 (1992).

13) Tsujimoto S, Ishida T, Takeda T, Ishii Y,
Onomura Y, Tsukimori K, Takechi S,
Yamaguchi T, Uchi H, Suzuki SO,
Yamamoto M, Himeno M, Furue M,
Yamada H. Biochim Biophys Acta,
1830: 3616-3624 (2013).

14) Lanfear J, Fleming J, Walker M,
Harrison P.  Carcinogenesis, 14:
335-340 (1993).

15) Ivanisevic J, Zhu ZJ, Plate L, Tautenhahn
R, Chen S, O'Brien PJ, Johnson CH,
Marletta MA, Patti GJ, Siuzdak G. Anal
Chem, 85: 6876—6884 (2013).

16) Matsumoto Y, Ishida T, Takeda T, Koga T,
Fujii M, Ishii Y, Fujimura Y, Miura D,
Wariishi H, Yamada H. J Toxicol Sci, 35:

365-373 (2010).

17) Muller DN, Schmidt C, Barbosa-Sicard E,
Wellner M, Gross V, Hercule H,
Markovic M, Honeck H, Luft FC,
Schunck WH. Biochem J, 403:109-118
(2007).

18) Abbott BD. Reprod Toxicol, 27: 246-257
(2009).

19) Piccinin E, Peres C, Bellafante E,
Ducheix S, Pinto C, Villani G, Moschetta
A. Hepatology, 67: 884-898 (2018).

20) Chambon P. FASEB J, 10: 940-954
(1996).

21) Leid M, Kastner P, Chambon P. Trends
Biochem Sci, 17: 427-433 (1992).

22) Westin MA, Hunt MC, Alexson SE. J
Biol Chem, 282: 26707-26716 (2007).

23) Hatsumura M, Ishida T, Ishii Y, Ariyoshi
N, Oguri K, Yoshimura H. Fukuoka Acta
Medica, 86: 135-143 (1995).

24) Matsusue K, Ishii Y, Ariyoshi N, Oguri K.
Chem Res Toxicol, 12: 1158-1165 (1999).

25) Takeda T, Komiya Y, Koga T, Ishida T,
Ishii Y, Kikuta Y, Nakaya M, Kurose H,
Yokomizo T, Shimizu T, Uchi H, Furue
M, Yamada H. J Biol Chem, 292:
10586-10599 (2017).

26) Powell WS, Rokach J. Biochim Biophys
Acta, 1851: 340-355 (2015).

27) fEEE I, WL, 20: 663-669 (1971)

28) Ansong E, Ying Q, Ekoue DN, Deaton R,

— 142 —



Pl 3047 A I AT BCHE R A S B A 0

Hall AR, Kajdacsy-Balla A, Yang W,
Gann PH, Diamond AM. PLoS One, 10:
e0127295 (2015).

29) Ying Q, Ansong E, Diamond AM, Lu Z,
Yang W, Bie X. PLoS One, 10: ¢0126285
(2015).

30) Zhao C, Zeng H, Wu RT, Cheng WH.
PLoS One, 11: e0158650 (2016).

— 143 —



RSO LA 5 AT B R A S B A )

o WT
e KO

100

100

|||||||||||||||||||||

o o o o
o

Z J,fjeuodwoa |ed!§uud

100 T

— 144 —

Principal component 1



M S B AT )

RS04 B A: 55 B4 T e e

“(S10p PaY) JUSIOIJJO0D UOIIR[ALIOD dY} JO §°()- UBY) SSI[ IO §°() UBY) 2I0OW JB JAYII JOS Sem UOIQ[op

1dguooS Aq paSueyd A[JuedijIugIs 21om oIy SUol Sunjod[as 10J BLIAILIO oy |, "(z/w) ssew Je[nonued e yiim uor 9[3uls € smoys Jop yoeq *(P[o Joom-§) oo1w
o[ew Jo Aoupry oy} ul uonR[Ap [ JUOS Aq uoneld)[e ue JIqIYXa Jey sisAjeue SN-JOL-D] Ul suol Juower ‘g "A[oAnoadsal ‘pas pue yoe[q Ul UMOYS e
OM-1dguares pue odA1-pripy "(dnoi3 eomw 9 = N) [BwWIUER JUAISLJIP B SIJOP YorH dwo[oqeldw Aoupiy Jo d1joid oy} uo 399} uonap [JguoloS V "sis[eur
apour uor IANIsod woay ejep ) :DWO[0qe)dW AUPY ) U0 UOHI[AP [JGUIIS JO 1931)3 3y) surp.aesaa (VD) sisA[eue juduodwod jedourig 1 *Sig

uonNQIIU0D Jo spniubel

*

uol pasealoa(]

JUSIDIJ900 UOIe|alI0)

¥

uol pasealou|

— 145 —



AR 4

VR 3O4F B SR A I A T BCHEE

"7 91qe ] 03 puodsa1100 sIoquInu pue SMOLIE Aq POIBJIPUI SUST g "Syoam

g 1e 901w pew woiy patedoad AW Y} SI due| yoey "2InJ1y 9y} YJBaudq UMOYS UOIEpPEIT J0[0d 99s ‘UOIeId)e 9y} JO apnjuSew ay) 10|
‘AjoAnoadsal ‘usal3 pue par Aq umoys aIe UONI[AP [ JHUI[OS AQ PIsSeaIdap pue pasealoul A[Juediiugis sem yoIym JO uoissaidxa oy} sauan)
‘UONIIP [AGUIPS Aq (S99 Q) W J[NPE J[BW Ul PAII)[B APUBIJIUSIS 319M YIIYA SYNJW [eudu Jo deunedy y g “Siq

oSeaJouy asealdad

J3ueyo prog

—~Qowvam

~—

N

0 — ®

\\§
“2‘39\5‘-"2"2

— 146 —



RSO B I A 55 1B 1 T BeHE e A A 2 A 0 4

OM 1M

"|OJIUOD [BUIOJUI UB SB PAsn Sem U1}oe-¢ “[ (' 0>y "90IW 9 JO "N'A’'S F ueaw ay) sjuasaidar

-0

-¥0

-90

-8%0

qziepydAo

|9AS] VNHW

)

=1M

(1

oM 1M

—C 0

-7 0

— 90

—80

ezpepdAo

Jeq Yoeq MW J[eW P[0 YIPAM-§ Ul VAW qzrepdL) pue ezrepdL) Jo uorssaadxad [gudd ay) uo uone[qe [JGUIAS JO 1RPHA € "S1

1M [9A8] YNHW

(1

— 147 —



A 2 ) 4

&

VR 3O4F B SR A I A T BCHEE

OM 1M

|
N
o

|
Y
o

|
©
o

|
©
o

qL-o6.i1edd

1A\ [8AS] YNYHW

(1

"[OJUOD [RUISIUI UB SB PISh SeM UNde-¢ "901W 9 JO "N'H’'S F Ueduw ay)

oM

1M

!
N
o

|
X
o

!
©
o

|
o
o

eJedd

syuasardas Jeq yoeq *9dIW d[BW PO HIIM-§ Ul YNYW ([-d3.1ed J pue eiedq Jo uoissardxd [eual ay) uo uone[qe | JGUoPS JO 19T b "SI

LM [8A8] YNHW

(1

— 148 —



RSO B I A 55 1B 1 T BeHE e A A 2 A 0 4

(0)| 1M

-0

-¥0

-90

—-870

"[OTUOD [BUIOUI U S PAsn Sem UNde-g "G 0>dy 901w 9 JO "N'd'S F ueow
oy} syuasaxdal Jeq Yoy MW J[BW PO YIIM-8 Ul YNYW £X00Y pue BIXY JO uoIssdrdxa [eual 9y) uo uone[qe | JGUIAS JO 1T °S "SI

LA [8A8] YNYHW

(1

oM 1M

—C 0

- ¥ 0

— 90

|
@
o

LM [8A8] YNHW

(1

— 149 —



A 2 ) 4

&

EBRBOMFE BT A 55 B4 T B e

‘[0J3U0D [BUISIUI UB SB Pasn Sem UI3oe-g 001w 9 JO '|N'd’'S F ueow
oy syuasaidal Jeq yory *ddIuI e PIO YIIM-8 ul YN YW e 3d) pue [agdL) jo uoissaadxa [gual ay) uo uone[qe [JGUIIAS JO 1931 9 "SI|

(0)/ 1M OM 1M

|
N
o

|
o
o

|
N
o
|
N
o

|

|
0
o

|
©
o
1M [9A8] YNHW
| |
o0 (o)
o o
1M [9A8] YNYHW

|
(1
|
|
(1

epydo L1agdAD

— 150 —



Pl 3047 A I AT BCHE R A S B A 0

Table 1. Suggested components related to lipid metabolism the levels of which

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

Representative components altered in

mice

sample increased decreased

SelenBP1(-) vs glycerol

dihydrolipoic acid
Control

leukotriene F4
24,25-dihydrolanosterol
7-dehydrodesmosterol
stearic acid
5-hydroxyeicosatetraenoate
(5-HETE)
14-demethyllanosterol

6-phosphogluconate
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Table 2. Suggested genes related to lipid/glucose metabolism significantly altered

with ablation of SelenBP1 by DNA microarray analysis

Name Gene ID Compare ratio | p-value
1 | Rxra (retinoid X receptor alpha) 20181 0.8725 0.0261
2 | Acox3 (acyl-Coenzyme A oxidase 3) 80911 0.68757 0.0017164
3 | Cyp4al2a (cytochrome P450, family 4) | 277753 0.68427 0.0041714
4 | Cyp4al2b (cytochrome P450, family 4) | 13118 0.672077 0.0028868
5 | Ppara (peroxisome proliferator 19013 0.7916100 0.0297249
activated receptor alpha)
6 | Ppargclb (peroxisome proliferative 170826 0.8364149 0.0484654
activated receptor, gamma, coactivator
1 beta)
7 | Cptla (carnitine palmitoyltransferase 12894 0.8344791 0.0194162
la)
8 | Cyp2el (cytochrome P450, family 2, 13106 0.882645 0.0488087
subfamily e, polypeptide 1)
9 | Gaa (ghicosidase alpha acid) 14387 0.870268 0.0426002
10 | Aldhl (aldehyde dehydrogenase family | 11668 0.830848 0.0110502
memberL1)
11 | Ugdh (UDP-glucose dehydrogenase) 22235 0.867748 0.0207933
12 | Collal (collagen, type I, alpha 1) 12842 1.414523 0.0218683
13 | Smad7 (SMAD family member 7) 17131 1.22185 0.0440784
14 | Tgfbi (transforming growth factor, beta | 21803 1.35631 0.0209684
induced)
15 | Lpcat2 (lysophosphosphatidylcholine 270084 1.23989 0.0422784
acyltransferase?)
16 | Dkk2 (dickkopf homolog2) 56811 1.33725 0.0048169
17 | Bpifal (BPI fold containing family A 18843 1.18980 0.0452636
memberl)
18 | Fabp6 (fatty acid binding protein 6) 16204 2.235640 0.0420044
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