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#1 2016 FERBZLENG

NN Bt %t
&Uﬂzﬁ’ﬁ\ n % n % n %
B 653  100.0 311 100.0 342 100.0
0-9m 2 0.3 1 0.3 1 0.3
10 - 19 & 3 0.5 2 0.6 1 0.3
20 - 29 &% 4 0.6 2 0.6 2 0.6
30 - 39 &% 13 2.0 5 1.6 8 2.3
40 - 49 &% 94 8.3 28 9.0 26 1.6
50 - 59 &% 131 20. 1 65 20.9 66 19.3
60 - 69 &% 203 31.1 94 30.2 109 31.9
0-179 &% 148 22.1 67 21.5 81 23.17
80 - 89 % 88 13.5 44 14.1 44 12.9
90 MWL 1 1.1 3 1.0 4 1.2
RE 514 100.0 256 100.0 258 100.0
0-9 5% - - - - -
10 - 19 &% - - - - - -
20 - 29 &% - - - - - -
30 - 39 &% - - - - - -
40 - 49 &% 35 6.8 20 1.8 15 5.8
50 - 59 &% 110 21.4 58 22.1 52 20.2
60 - 69 &% 177 34.4 84 32.8 93 36.0
0 -79 &% 115 22.4 53 20.7 62 24.0
80 - 89 &% 10 13.6 38 14.8 32 12.4
90 mellE 1 1.4 3 1.2 4 1.6
KRBT 139 100.0 95 100.0 84 100.0
0-9m 2 1.4 1 1.8 1 1.2
10 - 19 & 3 2.2 2 3.6 1 1.2
20 - 29 &% 4 2.9 2 3.6 2 2.4
30 - 39 &% 13 9.4 ) 9.1 8 9.5
40 - 49 &% 19 13.7 8 14.5 11 13.1
50 - 59 & 21 15.1 1 12.7 14 16.7
60 - 69 &% 26 18.7 10 18.2 16 19.0
70-179 &% 33 23.17 14 25.5 19 22.6
80 - 89 % 18 12.9 6 10.9 12 14.3
90 mLLE - - - - - -
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F# 2 2016 FENEHRE O B RAEKEFHHE R
01 2 e

BRERK Hi Bt i Hi Bt g Hi Bt E-g
n % n % n % n % n % n % n % n % n %

iﬁ%‘ﬁé 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
M 194 30.2 112 36.5 82 24.4 148 29.2 8 33.9 62 245 46 33.8 26 49.1 20 24.1

A 449 69.8 195 63.5 254 756 359 70.8 168 66.1 191 755 90 66.2 27 50.9 63 75.9
SEE - %H z 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
= @ 285 44.3 164 53.4 121 36.0 224 44.2 132 52.0 92 36.4 61 449 32 60.4 29 34.9
& 358 557 143 46.6 215 64.0 283 55.8 122 48.0 161 63.6 75 551 21 39.6 54 651

L 5 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
M 348 54.1 167 54.4 181 53.9 266 52.5 130 51.2 136 53.8 82 60.3 37 69.8 45 54.2

B 295 459 140 45.6 155 46.1 241 47.5 124 48.8 117 46.2 54 39.7 16 30.2 38 4538

VE 5 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
@ 345 53,7 151 49.2 194 57.7 267 52.7 121 47.6 146 57.7 718 57.4 30 56.6 48 57.8

A 298 46.3 156 50.8 142 42.3 240 47.3 133 52.4 107 42.3 58 42.6 23 43.4 35 42.2

fE s 5 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
@ 431 67.0 214 69.7 217 64.6 337 66.5 175 68.9 162 64.0 94 69.1 39 73.6 55 66.3

& 212 330 93 30.3 119 354 170 335 79 31.1 91 36.0 42 309 14 26.4 28 33.7

TH 5 642 100.0 306 100.0 336 100.0 506 100.0 253 100.0 253 100.0 136 100.0 53 100.0 83 100.0
@ 421 65.6 190 62.1 231 68.8 328 64.8 152 60.1 176 69.6 93 68.4 38 71.7 55 66.3

& 221 34.4 116 37.9 105 31.3 178 35.2 101 39.9 77 30.4 43 31.6 15 28.3 28 33.7

=i 5 642 100.0 306 100.0 336 100.0 506 100.0 253 100.0 253 100.0 136 100.0 53 100.0 83 100.0
M 368 57.3 192 62.7 176 52.4 294 581 159 62.8 135 53.4 74 544 33 62.3 41 49.4

B 274 42,7 114 31.3 160 47.6 212 41.9 94 37.2 118 46.6 62 456 20 37.7 42 50.6
LUNRE =t 643 100.0 307 100.0 336 100.0 507 100.0 254 100.0 253 100.0 136 100.0 53 100.0 83 100.0
@ 244 37.9 122 39.7 122 36.3 188 37.1 95 37.4 93 36.8 56 41.2 27 50.9 29 34.9

A 399 62.1 185 60.3 214 63.7 319 62.9 159 62.6 160 63.2 80 58.8 26 49.1 54 65 1

IS =t 642 100.0 306 100.0 336 100.0 506 100.0 253 100.0 253 100.0 136 100.0 53 100.0 83 100.0
M 240 37.4 131 42.8 109 32.4 180 356 100 39.5 80 31.6 60 44.1 31 585 29 34.9

& 402 62.6 175 57.2 227 67.6 326 64.4 153 60.5 173 68.4 76 55.9 22 41.5 54 651
A#EE =t 174 100.0 3 100.0 171 100.0 128 100.0 2 100.0 126 100.0 46 100.0 1 100.0 45 100.0
@ 150 86.2 - - 150 87.7 115 8.8 - - 115 91.3 35 761 - - 35 718

H 24 138 3 1000 21 123 13 10.2 2 100.0 11 87 11 239 1 100.0 10 22.2

O = 138 100.0 48 100.0 90 100.0 101 100.0 37 100.0 64 100.0 37 100.0 11 100.0 26 100.0
M 90 652 32 66.7 58 64.4 68 67.3 23 62.2 45 70.3 22 59.5 9 8.8 13 50.0

& 48 348 16 33.3 32 356 33 327 14 37.8 19 297 15 40.5 2 18.2 13 50.0
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# 3 2016 FEENFHEZ ORI RAEFHER
thEmR &t Bt ik &t Bt =it &t B =it
n % n % n % n % n % n % n % n % n %
RE s 628 100.0 302 100.0 326 100.0 493 100.0 249 100.0 244 100.0 135 100.0 53 100.0 82 100.0
M 548 87.3 268 83.7 280 859 432 87.6 220 83.4 212 86.9 116 859 48 90.6 68 82.9
F=l 80 12.7 34 11.3 46 141 61 12.4 29 11.6 32 13.1 19  14.1 5 9.4 14 17.1
DF 3 623 100.0 298 100.0 325 100.0 489 100.0 245 100.0 244 100.0 134 100.0 53 100.0 81 100.0
/| 605 97.1 290 97.3 315 96.9 476 97.3 239 97.6 237 97.1 129 96.3 51 96.2 78 96.3
A" 18 2.9 8 2.1 10 3.1 13 2.7 6 2.4 7 2.9 5 3.7 2 3.8 3 3.7
FRIRE s 625 100.0 299 100.0 326 100.0 490 100.0 246 100.0 244 100.0 135 100.0 53 100.0 82 100.0
/| 622 99.5 297 99.3 325 99.7 488 99.6 245 99.6 243 99.6 134 99.3 52 98.1 82 100.0
F=l 3 0.5 2 0.7 1 0.3 2 0.4 1 0.4 1 0.4 1 0.7 1 1.9 -
FFRE s 602 100.0 283 100.0 319 100.0 473 100.0 234 100.0 239 100.0 129 100.0 49 100.0 80 100.0
M 598 99.3 281 99.3 317 99.4 469 99.2 232 99.1 237 99.2 129 100.0 49 100.0 80 100.0
A" 4 0.7 2 0.7 2 0.6 4 0.8 2 0.9 2 0.8 - - - -
P st 598 100.0 282 100.0 316 100.0 470 100.0 233 100.0 237 100.0 128 100.0 49 100.0 79 100.0
M 598 100.0 282 100.0 316 100.0 470 100.0 233 100.0 237 100.0 128 100.0 49 100.0 79 100.0
ﬁ - - - - - - - - - - - - - - - - - -
ZIE 3 619 100.0 296 100.0 323 100.0 486 100.0 244 100.0 242 100.0 133 100.0 52 100.0 81 100.0
#/ 594 96.0 291 98.3 303 93.8 466 95.9 240 98.4 226 93.4 128 96.2 51 98.1 77 951
H 25 4.0 5 1.7 20 6.2 20 4.1 4 1.6 16 6.6 5 3.8 1 1.9 4 4.9
ULsRHE 5t 621 100.0 299 100.0 322 100.0 487 100.0 246 100.0 241 100.0 134 100.0 53 100.0 81 100.0
X M 614 98.9 298 99.7 316 98.1 480 98.6 245 99.6 235 97.5 134 100.0 53 100.0 81 100.0
A 7 11 1 0.3 6 1.9 7 1.4 1 0.4 6 2.5 - - - -
MRk A it 620 100.0 297 100.0 323 100.0 485 100.0 244 100.0 241 100.0 135 100.0 53 100.0 82 100.0
R M 518 83.5 240 80.8 278 86.1 407 83.9 197 80.7 210 87.1 111 82.2 43 81.1 68 82.9
# 102 16.5 57 19.2 45 13.9 78 16.1 47 19.3 31 12.9 24 17.8 10 18.9 14 17.1
BERE 2+ 608 100.0 290 100.0 318 100.0 480 100.0 241 100.0 239 100.0 128 100.0 49 100.0 79 100.0
M 531 87.3 252 86.9 279 87.7 419 87.3 208 86.3 211 883 112 875 44 89.8 68 86.1
F=l 77 12,7 38 13.1 39 12.3 61 12.7 33 13.7 28 11.7 16 12.5 5 10.2 11 13.9
FER LR it 528 100.0 263 100.0 265 100.0 432 100.0 224 100.0 208 100.0 96 100.0 39 100.0 57 100.0
M 412 78.0 209 79.5 203 76.6 336 77.8 177 719.0 159 76.4 76 79.2 32 821 44 7T1.2
H 116 22.0 54 205 62 23.4 96 22.2 47 21.0 49 23.6 20 20.8 7 17.9 13 22.8
DER = 564 100.0 275 100.0 289 100.0 457 100.0 232 100.0 225 100.0 107 100.0 43 100.0 64 100.0
M 389 69.0 176 64.0 213 73.7 315 68.9 149 64.2 166 73.8 74 69.2 27 62.8 47 73.4
A/ 175 31.0 99 36.0 76 26.3 142 31.1 83 35.8 59 26.2 33 30.8 16 37.2 17 26.6
FF-BB- = 155 100.0 83 100.0 72 100.0 104 100.0 56 100.0 48 100.0 51 100.0 27 100.0 24 100.0
Bra— 49 31.6 20 24.1 29 40.3 32 30.8 13 23.2 19 39.6 17  33.3 7 259 10 41.7
H 106 68.4 63 75.9 43 59.7 72 69.2 43 76.8 29 60.4 34 66.7 20 741 14 583
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F4 2016 FEEZERRZERHE R

- 2 *E
i B i Bk B ki
no % no % no % noh no % noh no % no % no%

S

BALOERR 5 632 100.0 302 100.0 330 100.0 494 100.0 248 100.0 246 100.0 138 100.0 54 100.0 84 100.0
e & 541 85.6 254 84.1 287 87.0 422 854 208 83.9 214 87.0 119 86.2 46 852 73 86.9
A 91 144 48 15,9 43 13.0 72 146 40 16.1 32 13.0 19 13.8 8 14.8 11 13.1
ffggé & 632 100.0 303 100.0 329 100.0 494 100.0 249 100.0 245 100.0 138 100.0 54 100.0 84 100.0
@l M 531 84.0 252 83.2 279 84.8 415 84.0 207 83.1 208 849 116 84.1 45 83.3 71 845
#F 101 16.0 51 16.8 50 15.2 79 16.0 42 16.9 37 15.1 22 159 9 16.7 13 155
HOTOHE & 632 100.0 302 100.0 330 100.0 494 100.0 248 100.0 246 100.0 138 100.0 54 100.0 84 100.0
i M| 319 50.5 157 52.0 162 49.1 244 49.4 128 51.6 116 47.2 75 543 29 53.7 46 54.8
FH 313 49.5 145 48.0 168 50.9 250 50.6 120 48.4 130 52.8 63 45.7 25 46.3 38 45.2
75\:3_(0)@' i 630 100.0 301 100.0 329 100.0 492 100.0 247 100.0 245 100.0 138 100.0 54 100.0 84 100.0
R 488 77.5 237 78.7 251 76.3 376 76.4 193 78.1 183 747 112 81.2 44 81.5 68 81.0
H 142 225 64 21.3 78 23.7 116 23.6 54 21.9 62 25.3 26 18.8 10 18.5 16 19.0
TR R
REEM 5t 633 100.0 303 100.0 330 100.0 495 100.0 249 100.0 246 100.0 138 100.0 54 100.0 84 100.0
#m 542 85.6 257 84.8 285 86.4 426 86.1 214 859 212 86.2 116 84.1 43 79.6 713 86.9
A 91 144 46 152 45 13.6 69 13.9 35 14.1 34 13.8 22 15,9 11 20.4 11 131
SRIRED & 633 100.0 303 100.0 330 100.0 495 100.0 249 100.0 246 100.0 138 100.0 54 100.0 84 100.0
| 590 93.2 287 94.7 303 91.8 463 93.5 238 95.6 225 91.5 127 92.0 49 90.7 78 92.9
# 43 6.8 16 53 27 82 32 65 11 44 21 85 11 80 5 93 6 1.1
R & 633 100.0 303 100.0 330 100.0 495 100.0 249 100.0 246 100.0 138 100.0 54 100.0 84 100.0
| 582 91.9 278 91.7 304 92.1 456 92.1 229 92.0 227 92.3 126 91.3 49 90.7 77 91.7
F 51 8.1 25 83 26 19 39 19 20 80 19 7.7 12 87 5 93 7T 83
BRILE i 633 100.0 303 100.0 330 100.0 495 100.0 249 100.0 246 100.0 138 100.0 54 100.0 84 100.0
| 607 95.9 296 97.7 311 94.2 477 96.4 243 97.6 234 951 130 94.2 53 98.1 7T7 91.7
H 26 41 7 23 19 58 18 3.6 6 24 12 4.9 8§ 58 1 1.9 7 83
JIE 3 & 633 100.0 303 100.0 330 100.0 495 100.0 249 100.0 246 100.0 138 100.0 54 100.0 84 100.0
M| 606 95.7 290 95.7 316 95.8 474 958 237 95.2 237 96.3 132 957 53 98.1 79 94.0
H 27 43 13 43 14 42 21 42 12 4.8 9 3.7 6 4.3 T 1.9 5 6.0
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#5 2016 FEIRFHRZER S
(3 RE REBE
FREVCHERR H Bt x4 &t B it H B M
n % n % n % n % n % n % n % n % n %
iR
AR 5@ % £t 627100.0 300 100.0 327 100.0 492 100.0 247 100.0 245 100.0 135 100.0 53 100.0 82 100.0
M 534 85.2 258 86.0 276 84.4 414 84.1 207 83.8 207 84.5 120 88.9 51 96.2 69 84.1
B 9314.8 42 14.0 51 156 78 159 40 16.2 38 155 15 11.1 2 3.8 13 15.9
ERR
AR AR iF I8 5t 627100.0 300 100.0 327 100.0 492 100.0 247 100.0 245 100.0 135 100.0 53 100.0 82 100.0
M 614 97.9 295 98.3 319 97.6 480 97.6 242 98.0 238 97.1 134 99.3 53 100.0 81 98.8
H 13 2.1 5 1.7 8 2.4 12 2.4 5 2.0 7 2.9 1 0.7 - - 1 1.2
IRIEfEIERRILE £t 627100.0 300 100.0 327 100.0 492 100.0 247 100.0 245 100.0 135 100.0 53 100.0 82 100.0
M 612 97.6 294 98.0 318 97.2 478 97.2 242 98.0 236 96.3 134 99.3 52 98.1 82 100.0
H 15 2.4 6 2.0 9 2.8 14 2.8 b 2.0 9 3.7 1 0.7 1 1.9-
AR iR AR RO AL £t 627100.0 300 100.0 327 100.0 492 100.0 247 100.0 245 100.0 135 100.0 53 100.0 82 100.0
M 608 97.0 290 96.7 318 97.2 477 97.0239 96.8 238 97.1 131 97.0 51 96.2 80 97.6
H 19 3.0 10 3.3 9 2.8 15 3.0 8 3.2 1 2.9 4 3.0 2 3.8 2 2.4
BEHRARF— Xtk 5t 627100.0 300 100.0 327 100.0 492 100.0 247 100.0 245 100.0 135 100.0 53 100.0 82 100.0
MIEH M 622 99.2 297 99.0 325 99.4 487 99.0 244 98.8 243 99.2 135 100.0 53 100.0 82 100.0
ko) 5 0.8 3 1.0 2 0.6 5 1.0 3 1.2 2 0.8 - I - - -
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#6 2016 FEHEE R ERE R

o prem = *2E
Eﬁﬁﬁtyﬁi Bt e 5 Bt —r 5 Bt —ve
n % n % n % n % n % n % n % n % n %

E:/ gt 366 100.0 191 100.0 175 100.0 276 100.0 152 100.0 124 100.0 90 100.0 39 100.0 51 100.0
#| 263 71.9 151 79.1 112 64.0 200 72.5 121 79.6 79 63.7 63 70.0 30 76.9 33 647
F 103 28.1 40 20.9 63 36.0 76 27.5 31 20.4 45 36.3 27 300 9 231 18 353
O R

WA 5t 347 100.0 185 100.0 162 100.0 261 100.0 146 100.0 115 100.0 86 100.0 39 100.0 47 100.0
| 269 77.5 143 77.3 126 71.8 204 78.2 115 78.8 89 77.4 65 75.6 28 71.8 37 18.7
F 78 225 42 22,7 36 22.2 57 21.8 31 21.2 26 22.6 21 244 11 282 10 21.3
H#RE st 347 100.0 185 100.0 162 100.0 261 100.0 146 100.0 115 100.0 86 100.0 39 100.0 47 100.0
LR # 200 57.6 90 48.6 110 67.9 139 53.3 64 43.8 75 652 61 70.9 26 66.7 35 745
A 147 42.4 95 51.4 52 321 122 46.7 82 56.2 40 34.8 25 291 13 333 12 255
5@ 5t 346 100.0 185 100.0 161 100.0 261 100.0 146 100.0 115 100.0 85 100.0 39 100.0 46 100.0
HR® # 346 100.0 185 100.0 161 100.0 261 100.0 146 100.0 115 100.0 85 100.0 39 100.0 46 100.0
a5 - - - - - - - - - - - - - - - - - -
HEXFE &t 346 100.0 185 100.0 161 100.0 261 100.0 146 100.0 115 100.0 85 100.0 39 100.0 46 100.0
e M| 341 98.6 182 98.4 159 98.8 257 98.5 144 98.6 113 98.3 84 98.8 38 97.4 46 100.0
A 5 1.4 3 1.6 2 1.2 4 1.5 2 1.4 2 1.7 1 1.2 1 2.6 - -
HEFR2 &t 346 100.0 185 100.0 161 100.0 261 100.0 146 100.0 115 100.0 85 100.0 39 100.0 46 100.0
i M| 343 99.1 184 99.5 159 98.8 259 99.2 145 99.3 114 99.1 84 98.8 39 100.0 45 97.8
F 3 0.9 1 0.5 2 1.2 2 0.8 1 0.7 109 1 1.2 - - 1 2.2
AR 5t 341 100.0 183 100.0 158 100.0 256 100.0 144 100.0 112 100.0 85 100.0 39 100.0 46 100.0
" | 330 96.8 178 97.3 152 96.2 249 97.3 140 97.2 109 97.3 81 953 38 97.4 43 93.5
g 11 3.2 5 2.7 6 3.8 121 4 2.8 3 271 4 4.7 1 2.6 3 6.5
ZOft 5 341 100.0 183 100.0 158 100.0 256 100.0 144 100.0 112 100.0 85 100.0 39 100.0 46 100.0
M| 317 93.0 172 94.0 145 91.8 236 92.2 136 94.4 100 89.3 81 953 36 92.3 45 97.8
F 24 10 11 60 13 82 20 1.8 8 56 12 107 4 47 3 1.7 1 2.2
BREBEHR
A &t 346 100.0 184 100.0 162 100.0 260 100.0 145 100.0 115 100.0 86 100.0 39 100.0 47 100.0
# 281 81.2 151 82.1 130 80.2 210 80.8 118 81.4 92 80.0 71 826 33 846 38 80.9
F 65 188 33 17.9 32 19.8 50 19.2 27 186 23 20.0 15 17.4 6 154 9 19.1
FEHERE =+ 347 100.0 185 100.0 162 100.0 261 100.0 146 100.0 115 100.0 86 100.0 39 100.0 47 100.0
| 321 92.5 164 88.6 157 96.9 238 91.2 127 87.0 111 96.5 83 96.5 37 949 46 97.9
F 26 15 21 11.4 5 31 23 88 19 13.0 4 35 3 3.5 2 51 1 2.1
Eﬁ*ﬁ &t 346 100.0 185 100.0 161 100.0 260 100.0 146 100.0 114 100.0 86 100.0 39 100.0 47 100.0
B | 340 98.3 182 98.4 158 98.1 255 98.1 143 97.9 112 98.2 8 98.8 39 100.0 46 97.9
A 6 1.7 3 1.6 3 1.9 5 1.9 3 2.1 2 1.8 1 1.2 - - 1 2.1
'?_E*E &t 345 100.0 184 100.0 161 100.0 259 100.0 145 100.0 114 100.0 86 100.0 39 100.0 47 100.0
" M| 323 93.6 175 951 148 91.9 241 93.1 137 945 104 91.2 82 953 38 97.4 44 93.6
H 22 6.4 9 49 13 81 18 6.9 8 55 10 88 4 4.7 1 2.6 3 6.4
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3, INERPER LA R L AR Bz kb, 8
e LR OEREREENAE LD & EBE
MPREREINTICTILEDE & LT
L. I N AR - S L, A
TN SR BEZE M D F 72 LT & B HRAG R
BrAEMEOHBLOREMIZ /5, MO’
T C., ARSI AL I A8 7 13 S0 H af 23
AU, BEHOBENEESND, 15E)
MED & 2 ARG AT AR 1 1, I L 72 i)
AUIT RIS D ARl M OFSRERR S 2 5 &
oL, AT o®TH Ry, Bz
AT, MRS IR 2> & O I & JrE 12 &
D | B CIRIEORIE 2 £ 5 /A 033
AL, BEAHEDETHAEZ 5,

H A N O hnfis 852 O F 7RI
1.3% CUANILETHEFZEY) TH D, IO
HTIL, AT 2D 55 L EERIC
L7234 T, BWEN 1. 7% (Rotterdam
Eye Study?) 4 —A 7 U 7 CTiL 1. 9%

(Blue Mountains Eye Study”) &7¢-
TW5, SEIOKEETIE 143 A 2 A

(1.4% ) (ZInEsEpE 278D, 21
FTOMRELFRRTH- T,

TN EBE A AR Uiz 2 JEFILT T
IZIRIER CE(L L= DI o7, F
BB R E N2 o TR D 9 6 1
TR R 24 U7 EFNIL 22

N Tz,

A El OFHAE CHIEBF 2B W\ T
EEL A 7 & e BB RE s 3 AT L
LTV EW S RFERIIEON o T, H
BER B OEITICR L THEA A 0T
WELRWI ERNRR I,

E. *Eda
HIEMZZZ2EHE BT, 1E-TO
HBRABOENB X ORAE Lo T2,

F. WFEREE 7oL

G. AEIMEEMEDHRR - BERT 7L

BE IR

1) Yasuda M, et al. Ophthalmology.
2009; 116 (11) : 2135-2140act

2) Vingerling]JR, et al:The prevalence
of age-related maculopathy the
Rotterdam Study Ophthalmology
102:205-210, 1995

3) Mitchell P, et al:Prevalence of
agerelated maculopathy in
Australia The Blue Mountains Eye
Study Ophthalmology 102:1450-146
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WD ZBZE LM S OE B IZE
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DBINENFZEHR T D EEE LTz,
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ThoT,

B aF ey 7 OFSBICEET D
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IR, XA T HREZEZE L
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O N ED AR BRBEEZ D1,

Ty a ) —FCBEET
LHRT AR 3T, BHEEOMRENTIC
BWTIX, FlEAD, R, HiRE
CIEDBREAFRD, BEROX A X
VHERECAOBELRE O, EFLT
THE L -LEBETOR AT &, &
HEIZBWTOARHR EFAERIEDH
HAFRO (p = 0.0002),

4 mBATRERIICBEE 3 D R 1 & &
41T, BEBRDOHHTCIX. BT
T REOALERICADEEZFEDT-,
TMEITER S L OEER O X A 4 x>
vEADBEEZRD T, Fin, HER
IO A A UV EHBREEZAWES
L EDMENT CTlE, AEZREEZFR D72
Mol

D. £

B A CENERRICRIET
%ﬁhowfi REAZRENZ N, B
HREICBXIEFTERICOWT,
SW%OT@TwD&%@&%M%T@
BEE L TCDD RE L ORIICAERA
DREEN Mmoo EMESNTWD
(Eskenazi, 2014), JHIEIZBWTH X
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FEICAICHAET LI ZL2HEL T
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4 mATHREE 25 L7223, ﬁ%ﬁ%
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RSy ZIXTHENLRDE
MET, B a3xD0EHE2AT J—=
I35y — N ELTHBIND
(Nakamura, 2011), @ aF = v 7 D%
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ERHAE SN TS (Tizuka, 2014),
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(Akahane, 2016) 1% 15% % F(E L TH
D EIERBXOEITOREICEET
X Th b,

Ty gy —FF A NI
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WX TZENTELNERET D
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R1:03F v DEMEEEIZH
B JEELY
AaF Ty &M n(%)  FHEE n(%)  FHEE
1 ARILTHTAILFER 41(289) 719 101 (71.1) 624
2 ROPTOETVYESUTS 38(26.8) 708 104 (73.2)  63.1
3 BEFLAZDIZFTIUNBETHD 4531.7) 714 97 (62.3) 623
4 ROPPENMEBEHLIEETHD 25(17.6) 709 117 (82.4)  63.9
5 2kgBEEDEBELVIZLTHLIRIONEH#THS 18(127) 721 124 (87.3) 642
6 15 <BLMEITTHLIENTELLY 15(106) 735 127 (89.4) 642
7 BESEEZFERES TEYENRLGL 6 (4.2) 778 136 (95.8)  64.6
p<0.05
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R2:OOFyVERLABEOBE - BEE
Bt =ik

vs. ¥ RS TEI95% EfA195%  pfE #HEE  T{EI95% _E{@95%  piE
Fhkh 03925 0.1644 05808 00012 04675 0272 0.6259 <0001
AR (ke) -0.0073 -0.2507 0237 09541  -0274 -0.4692 -0.0533 0.0159
{RRERAZE (%) 0.1162 -0.1314 03502 0.3565  0.0941 -0.1326 03115 0.4154
BMI 0.1335 -0.1141 0.3655  0.289 0.1723 -0.0537 03816 0.1339
Log[2,3,4,7,8-PeCDF] 03532 0.1197 05498 00039 02211 -0.0046 04253  0.055
Log[1,2,3,6,7,8-HxCDD] 03039 00649 051 00138 03146 0096 05043 0.0056
Log[1,2,3,4,6,7,8-HpCDD] 02233 -00217 0.4431 00737  0.1079 -0.1205 0.3254 0.3536
Log[2,3,4,7,8-PeCDF] 0.187 -0.0596 04121 0.1357  0.1877 -0.0394 03964 0.1045

Log[3,3" 4,4 5-PeCB(#126)] 0.3853 0.1561 05751  0.0015 0.2423 0.0163 0.4448 0.0362
Log[3,3,4,455-HxCB(#169) 0.2504 0.0069 0.4658 0.0443 0.2523 0.0285 0.4521 0.0279
Total 06-TEQ 0.2313 -0.0388  0.47 0.0924 0.2105 -0.0257 0.4245 0.0802




SERK, 29 SRR A I B TRCHEE AR A S B ) 4

R3:T7ooiaF V) —FLOEE - BES

Bt ik
vs. T 1ER8  T{AI95% _Ef@I95%  pfE R TI95% LE{I95%  pliE
Fin -0.3286 -0.533 -0.088 00086 -0.5238 -0.6719 -0.3355 <.0001
5K 04407 02166 06207 00003 06292 0468 07499 <.0001
FAE (ke) 0.3483 0.1101 05487 00051 03951 0.1832 0572  0.0005
{RRERAZE (%) -0.0608 -0.304 0.1898 06359 -0.0188 -02462 02106 0.874
Log[2,3,4,7,8-PeCDF] -0.2565 -0.4741 -0.0093 0.0425 -0.2609 -0.4631 -0.0328 0.0258
Log[1,2,3,6,7,8-HxCDD] -0.2786 -0.4924 -00331 0.027 -0.365 -0549 -0.1473 0.0015
Log[1,2,3,4,6,7,8-HpCDD] -0.3509 -0.5507 -0.1129 0.0048  -0.0701 -0.2954 0.1626 0.5557
Log[2,3,4,7,8-PeCDF] -0.3566 -0.5553 -0.1194 00041  -0342 -05303 -0.1215 0.0031
Log[3,3" 44’ 5-PeCB(#126)] -0.4408 -0.6208 -0.2168 0.0003 -0.2889 -0.4879 -0.0613 0.0139
Log[3,3',4,4,55-HxCB#169)] -0.3151 -05221 -0.073 00119 -0.3283 -05192 -0.1063 0.0046
Total 06-TEQ -0.4297 -06288 -0.1776 0.0015 -0.2325 -0.4477 00081  0.0583
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T4 ANSITHBEOBE - BES

Bt ik
vs. ¥ FARE  TEI95% E{a195%  pfE FHBE  TMEI95% _E{@I95%  piE
&35 02102 -0.0375 04336 00954 02291 00023 04335 0048
BE -0.3065 -05136 -0.0656 00138 -0.2063 -0.4139 00217 0.0758
FAE (ke) -0.1209 -0.3561 0.1287 03412  -0.1418 -0.3573 0088  0.2248
1RBERAZE (%) 0.1614 -00879 03917 02027  0.1106 -0.1194 0.3293  0.345
Log[2,3,4,7,8-PeCDF] 00874 -0.1619 03262 04924 01267 -0.1049 03452 0.2822
Log[1,2,3,6,7,8,~HxCDD] 0.1184 -0.1313 03539 03515 02425 00148 04462 00374
Log[1,2,3,4,6,7,8~HpCDD] 01796 -0.0693 04074 0.1557  0.1658 -0.0651 0.3799  0.158
Log[2,3,4,7,8-PeCDF] 0.1557 -0.0936 0.3867 02191 02486 0.0213 04514 0.0327

Log[3,3" 4,4’ 5-PeCB(#126)] 0.1856 -0.0631 0.4126  0.1421 0.1342 -0.0989 0.3534 0.2576
Log[3,3,4,4,55-HxCB(#169)] 0.1311 -0.1186 0.3651 0.302 0.0741  -0.157 0.2976  0.5302
Total 06-TEQ 0.0721 -0.2021 0.3359 0.6079 0.3665 0.1403 0.5563 0.0021
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SRR SHUT-, CD4 B MR  Jor B 12 mﬁb
HEBE B WMER 258D 7223, ZAE AIpho Tz, MH PCB 2 & CD4 B EHia
B X OVCDS It ORI FERE & A 72 v o 7=, £ 7=, CD4 B MEMRE X O CDS 5
MR X R PCB J2BE 1. 5 ppb A 0 PCB K EERE & i PCB J&EE 1. 5 ppb LA
@D PCB EREREOMIZEE T2 o T,

=2 L1z 239 Bz CRMmY >

A. BFEEM

1968 4 4 ALV RV 7 ==L
(PCB) IR AT A AAA VAR L0 ALES
FUIN & HRu e S 38 A L= E I R R o
ST B HIEDJREME & LR Vb
PR 75 (PCDF) OFMEEEN KX
WwWeEz2 o505 Y, PCDF F. HEOX A
XU ThLIRIVIET N -XT-
A% (PCDD) B L2~ F 5 —PCB
LB T UEEBHREN., 2
SOMEOFEMEITHIREICFET L5 E
BRAVKZZRZAE (Ah ZH/IE) 2075
EEBZBIVTVD N, 2 OMIEOFEMIIAR
ERITHD P, HIERAELIE 49 F£05%
it UFE 2 OFEMR TR LT 23, EBE
IZBWTIIERN O PCB BENA 7235 <
M PCB ORI II RN R A 72 3 &
— /75’;:@&) %i/b\ Ixriquﬂi \—%Z?j—‘ LTWah
CHEE XA P, 2001 FEEE XV (&R
JE—FMRZIZBWTH A 4% O H|
TENBRLE S, JHIEBE TR F
PCDF J2E N EfETH Y . PCDF DIRNFRE
MHERI S D Y,

WA, PCB, # A A3 L HENNS W
Slg & L CIEFE 2RV U ER L
L. At RE DRRE | MR ORE, %
EMSEEDIN N 2 5] X i Z T Al RetE AN e

S CTng V9,

HEZH5 1T 2 SRR RERC B IS DV T,
1996 45 FE i if] WL HAE — AR 12 38\ Tl
1 PCB RS S E D MEERH (ZHY A =
A=) ‘/#ﬁi@tljlﬁ%fﬁ’ﬁﬁf” ZE3 D

SERF 21T 2 AR D [ A3 HEH <
ﬂt”-%vn1%7$§®kmkwﬁ
—HBRZICBW\WTRE a7 ) v IgA,

IgG . IgMDOWT 1 pE L Eo FH %
40. 0%l2. HOPURTITPIERUAZ 45. 6%

&%4_m®/w* 2B W TR MERE D&
EEAEHEEICREOD L Z ERmEINLTWY
59,

AENE, 2017 A FEAE i BlE — SR
IZB W TRt M RE A & L TR
I Y o SERHREER 4 I L. PCB A
RN KRT D BRI OV TRET L
7=,

B. WEFE

2017 4REPEtER RE — ARz 0%
239 Bl MR RERR AT > — M
TRENE ST 239 filaxtgEz L L,

U o EREEE ORIEIZHE F~ 7 X
E/ 70— iR EHNWT 2 —4 A K
A KU —3EI2X Y, helper/inducer T #fl
Jid % 7~3 CD4 B MEfia 35 &L OY suppressor/



cytotoxic T i@ 7~ CD8 [5i:AlAE %
T4-FITC 3B LN T8-RDL (R 7/~ « &1 —
JL2 — (Bk)) Z AV T BD FACSCanto I 7 &
—H% A h A —% —(BD Biosciences) |{Z T
HIE L7=. U BRI, #2 U 7 Bk
IZxF T AR TER L,

PCB D7 | 348 [if] B O fRER BE M F0FT . 18
[id] T PR BRI A FT T | AL U THERER B 0F
FRTE KL TN ATER ' % — 1T
72 o7z, A PCB YR EEIE 2017 4% BEAE i B
HIE—BBRZICBWCHIE LT 239 Bl
W EME 2 VY, CD4 [ AR s & Of CD8 B5
PEHARR & DOREIZ O W THRET L 7=,

fE T L) T YE R & (mean£S.D.) T
= U EEO DWW UL t R E T T
AoV

C. WFaeis
2017 FEERN EHE -T2 e =2 L.
FfaE S A ICRIE NS DTz 239

DOWNFRITZME 141 i, B 98 ffil ¢, ¥
HEERT 64.8+13.6 (17—93) B TH Y | ﬁH
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A PCB &% 1. 43£0.61ppb TdHh o 7=,
CD4 BEMHHBAE IR IRFE 44, 048. 9% T b~
HEBBE Gl 46. 8+9. 2% & &5\ M\ % 22
DI, ErIrip o=, CDS Ml X
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0.05),

2017 FREEREEE— SRz L
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HIEIC 31T D RERREE ~ DB D
CIIm A PCB ¥ )3 i il D JHE BB E 12T
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WD ENME SN TWD, HIERIE
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=iz LT HE B O BRI RE R A 12 5
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Eorma 7Y B XUOECHEZRIE L.
SEREICRBWTHE a7 ) o IgA, 16,
IgM DWW 1 4 ELL B EF% 40. 0%
2. BOPUERIZ omfi)ﬁv%l%%
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HE T ALK 49 25808 L TV D 28,
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F1 MERELIORBEICIIT S Y o EKIEEM

Yusho Controls

No. 203 36
CD4 [htHifa (%) 46.849.2 44.0+8.9
CD8 [5G i (%) 30.1+8.2* 33.6%8.0

* P<0.05 vs. Controls.

#2 Mm PCBIEKEERBLLIOEEBERICBITD Y L/ ERiEEM

PCB B
< 1.5 ppb =1.5 ppb
No. 196 43
CD4 phtHia (%) 46.5+9.1 45.749.8
CD8 A (%) 30.2+7.9 32.249.8
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SRR
BRI MR E BB TR 58~<7 4V 3A (Sema3A) DREF

WHoEmsig rrh B RIERFRZFEGE KR SR B ERE T %
MoE D& BFEEGE TWUNKRFRBEHIES A4 e R 7 — Bhak

MREHEE

HIEF A BP0 | HIERF IO L NSO TAR T 7228 ORI EE R E 23
HIEMHOILTNDD, PR L7124 CHZEDOFRRITEFFHLIVE N, Ll
A BN RIEHIRA~EEE B 2 DA = AN IOV TUIRIZBHLI /2> T
WU, AREERE 1L, BN TR A X AT E RN TR & e iE A E A 2 R
FThorE~T7 )09 FHEEMWOR MR ZEOREI Db E~T 4+
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DOFEF . WEEE CIIARICEME Tho7=(p=0.00357), ZOEEX A4 X JREL
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EVRIRENT,
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MAEFEAND 493 B L, R REE IR
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(KN THE % 2R E I EZ I X NVETh
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8 DY 77 7IV—IZh i TEY,
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HESNDMENHVY, Semas 7 7V — L]
ONOTE CREZFEEEIZEE 5L T H
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B SI H A 4% 128D Sema3

77— O RE O REME S RIB I LT
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JE TR RE I B DMFIE T D RTRE 2 R
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MO E2 KIFL TWADTIHZ2W e
E 2T, Fe MIEREFE O RIEHFED
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BAFEEL TNDIEND, Sema3A DY HIE H
FHCEFH LD AREMEL B E L=, £ZC,
B &, E S MIE O SemadA JREEIC
DOWTIHRETE T T2,

B. WFFF5

Oxt5: 2005 4F0°5 2009 FFIZ A TS 4L
FIFRMEMRZZZ2E DL, RIELZED
Fu. 7> PCB, PCQ. PCDF OH|EZ{T-7=
MERERE 30 A BIOEHZAEDOET
s N 30 LaxtBlUiz, MR A
1TV ERERTEL Sema3A I E RV 7L L
L7,

@Sema3A DHEIE: tb Sema3AELISA ¥
I (MyBioSource #1:8)% FNTH 7L
EH D Sema3A ZHIEL-,

@Sema3A EEFEL A A KL BE LD
BH: HIERE T —H_X—R%& g, @ TH
H U7 LR — BE O I G ER B D PCB,
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PCQ. PCDF R LD BRI LT,

OFEEHLER: JHIERERE L/EF Nk
175 Sema3A fEMDHELIZIZ Mann—-Whitney
D UEZ, WEREBEIZRBITLZAAF
UL Sema3A fEOFAREIZIX Spearman
DINEALAHBEFR B DB E & IV 2, p<0.05 %
MEHFRIAE R L,

(f ER T~ DL RE)
ARIFFEIET N Xt G &3 D E S R8I B
T HMEFEE RN | Rl K55 PR PR A
M ZBESDOEBESE Tz, 7—
S E NG RO E SN | S R T
REZREAAL T — 2 U TN 21T 7,

C. HFEmEs

FIGFROMIERERE (P304, BELY
@ A (CON) 30 & D NEYHERNIF N Eh
72.0F8.6 k. BL 67.9F11 B CHEE
LR o To, T ENOREIZE T 51
&Y Sema3A DA X1IZART, JHIER
FHCIIEEICEMEP=0.0357)E72 o7, £,
SHEBREICBITAS Sema3A E&EX A 4%
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AIREMED B D,

— T, e~V OERZRILELT
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P ER 272100 T72< L, Bk o
BENZREL CWDZ NS, Bk
fa 23 AT Hi~DilEE T HERIC Sema3A
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— Tod% AhR O EERLBEEOM L 1372
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FEPE TR NSO IL-10 S WAR 728, %

EHIENCE DAz EN S CNDY, T
TOYFFRIOHRE T, HIEBEFIZBITD
AhR ZJT L7z IL-10 BN O R REMEA R L T&
7=, ARl OFEFN D Sema3A Z404 A1H%F
INFD— A H > TWVAA[REME DN RIE X I
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BTV T I =X AT HIE
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TIZEEM 22 S 127K A BlORE 23 HE
BE OMBIE RS E IS E IZB T 5 e
iR B D3RO —Bh LR D LA W5,
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JE B XA O A ATV o
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JiE R IZ BT HHFSEDS HIAERE D QOL
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FOHRE PR ME 2 TR T S 7~ JHE B
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SR TR

HEREBE IZBT 5L Ah X EBEEEEORSN

7“/\?5% g B RIGRFERFRE 3
e E BRIV RIRRFERFEREE H3E

A
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HLTWAEWIHF{ENH S,

MEREE HERBIEMRIE 2 A7 2 BH IRV T, i Ah 2
HESEE CTIRMDO LONEFTTLI L03d 5,
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ZRARER BRI E

A. WFEER

w%ﬁﬁ*:%f%@%iﬁmﬁui
R L, FIHIZERO BV LV VERIX
HREEICH D23, BE T HEIERER S
723 EDRFETER . KO R 2 72 & D
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(pg/g lipid)
20164 FR2 At —EDAN
ZRE (N=147) FBE (N=138) (20044E ,  N=127 )

Congeners Mean SD Min Max Mean SD Min Max Mean SD Min Max
2,3,7,8-TCDD 1.6 0.90 ND 4.7 1.4 0.92 ND 4.9 1.9 0.84 ND 43
1,2,3,7,8-PeCDD 7.6 3.9 1.1 20 5.7 3.9 ND 18 9.0 3.4 3.2 20
1,2,3,4,7,8-HxCDD 2.6 1.9 ND 11 23 1.6 ND 8 3.6 1.9 ND 13
1,2,3,6,7,8-HxCDD 29 22 ND 130 18 13 3.5 81 28 11 73 70
1,2,3,7,8,9-HxCDD 4.6 3.4 ND 18 3.4 2.8 ND 18 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 40 28 7.2 190 35 30 5.8 230 78 55 18 470
0OCDD 620 530 77 4000 480 610 72 4700 1200 640 180 7600
Total PCDDs 700 570 100 4300 550 650 92 4900 | 1300 1000 210 8200
2,3,7,8-TCDF 23 2.2 ND 14 3.1 4.0 ND 31 1.0 0.72 ND 45
1,2,3,7,8-PeCDF 1.6 1.5 ND 12 1.7 1.6 ND 8.7 0.67 0.55 ND 4.6
2,3,4,7,8-PeCDF 49 88 2.8 610 18 27 2.7 300 17 7.7 6.0 63
1,2,3,4,7,8-HxCDF 11 23 ND 210 4.7 6.3 ND 65 5.0 2.7 ND 20
1,2,3,6,7,8-HxCDF 6.6 7.6 ND 58 4.4 3.9 ND 27 5.7 2.6 ND 16
2,3,4,6,7,8-HxCDF 1.2 0.79 ND 6.8 1.1 0.64 ND 5.7 1.2 0.8 ND 5.2
1,2,3,7,8,9-HxCDF 1.1 0.97 ND 13 ND ND
1,2,3,4,6,7,8-HpCDF 2.1 1.7 ND 10 1.9 1.7 ND 14 22 2.1 ND 14
1,2,3,4,7.8,9-HpCDF 12 1.9 ND 24 ND ND
OCDF 22 2.9 ND 38 ND 2.1 14 ND 18
Total PCDFs 78 120 12 900 39 37 12 390 37 14 15 86
344'5-TCB(81) 5.7 3.1 ND 34 5.4 1.8 ND 19 5.6 23 ND 24
33'44'-TCB(77) 8.0 5.5 ND 41 10 6.9 ND 38 8.4 4.8 ND 31
33'44'5-PenCB(126) 97 86 ND 540 86 88 ND 410 110 80 17 520
33'44'55'-HxCB(169) 120 85 11 430 81 68 ND 330 64 27 16 190
Total Non-ortho PCBs 230 150 26 900 180 150 27 650 190 110 59 740
Total 1000 650 180 4500 770 730 150 5600 1600 1000 290 8500
¢[WHO-98] &
PCDDs-TEQ 13 6.7 2.6 33 10 6.3 1.7 34 15 5.7 5.0 34
PCDFs-TEQ 27 47 1.9 330 11 14 1.9 160 10 43 35 33
Non-ortho PCBs-TEQ 11 9.1 0.62 57 9.5 9.3 0.62 43 12 8.2 2.0 54
Total TEQ 51 53 5.6 370 30 25 4.8 190 37 16 12 100
¢ [WHO-05] &
PCDDs-TEQ 13 6.7 2.6 33 10 6.3 1.7 34 16 5.9 5.1 35
PCDFs-TEQ 17 29 1.3 210 6.9 9.0 1.3 98 6.6 2.5 2.3 14
Non-ortho PCBs-TEQ 13 10 0.85 63 11 10 0.87 47 13 8.6 2.6 58
Total TEQ 44 37 5.7 250 28 22 4.6 130 37 16 12 100
Lipid(%) 0.33 0.07 0.13 0.80 0.33 0.05 0.18 0.55 0.33 0.05 0.22 0.49

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination
limit, OCDD: octachlorodibenzo-p-dioxin, OCDEF: 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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Congeners Concentration (pg/g lipid)
2004 2014 Ratio

Mean Median SD Maximum Minimum Mean Median SD Maximum Minimum 2014/2004
2, 3,7, 8 TetraCDD 1.3 1.3 0.7 4.4 0.5 1.6 0.9 1.5 4.2 0.5 1.2
1,2, 3,7, 8PentaCDD 8.7 8.1 4.3 33 1.0 9.6 5.4 8.9 41 1.9 1.1
1,2, 3,4, 7, 8-HexaCDD 2.5 2.4 1.5 8.3 1.0 2.2 1.6 2.1 12 1.0 0.9
1,2, 3,6, 7, 8HexaCDD 46 37 35 247 4.8 41 35 29 248 3.0 0.9
1,2,3,7,8, 9-HexaCDD 4.3 3.3 3.4 23 1.0 3.2 3.0 2.6 18 1.0 0.7
1,2,3,4,6,7, 8HeptaCDD 49 44 25 196 16 37 24 33 208 11 0.8
OctaCDD 714 624 359 2305 181 511 292 424 1779 95 0.7
Total PCDDs 825 741 393 2459 205 605 318 517 1930 138 0.7
2, 3,7, 8TetraCDF 1.6 1.3 1.3 7.2 0.5 2.6 5.5 1.4 43 0.5 1.6
1,2, 3,7, 8PentaCDF 0.8 0.5 0.7 4.1 0.5 1.1 1.1 0.5 5.6 0.5 1.4
2,3,4,7,8-PentaCDF 151 79 192 1240 4.1 137 180 67 1261 5.8 0.9
1,2, 3,4, 7, 8HexaCDF 37 14 63 514 1.0 25 48 8.6 402 1.0 0.7
1,2, 3,6, 7, 8HexaCDF 15 8.2 20 176 1.0 12 19 6.9 174 1.0 0.8
2,3,4,6,7, 8-HexaCDF ND ND
1,2,3,7,8, 9-HexaCDF ND ND
1,2,3,4,6,7, 8HeptaCDF 2.5 1.5 2.6 24 1.0 1.8 2.3 1.0 21 1.0 0.7
1,2,3,4,7,8,9-HeptaCDF ND ND
OctaCDF ND ND
Total PCDFs 213 109 273 1946 13 186 244 101 1875 16 0.9
TetraCB-77 ND ND
TetraCB-81 ND ND
PentaCB-126 82 66 62 441 5.0 91 65 77 428 17 1.1
PentaCB-169 121 105 79 361 11 180 124 149 677 23 1.5
Total Non—ortho PCBs 219 193 120 696 26 283 161 254 856 50 1.3
PenataCB-105 3111 2239 2425 15888 563 3197 2503 2654 19926 606 1.0
PentaCB-114 1721 1339 1363 8660 208 2033 1712 1622 10177 234 1.2
PentaCB-118 14872 11534 11468 80220 2355 16238 14513 12544 133844 2853 1.1
PentaCB-123 265 195 220 1385 5.0 249 223 196 1502 16 0.9
HexaCB-156 23217 17570 19537 90316 5.0 28518 27967 19752 175909 1961 1.2
HexaCB-157 6639 4980 5510  2h277 351 7332 7635 5311 47932 318 1.1
HexaCB-167 3057 2360 2108 13497 483 3957 2838 3318 20467 541 1.3
HeptaCB-189 3402 2629 2720 11402 5.0 4276 3843 3261 23833 137 1.3
Total Mono-ortho PCBs 56283 45958 34608 159176 5971 65802 47855 56430 268679 6767 1.2
TEQ from PCDDs 16 14 8.3 63 2.4 16 9.2 15 72 3.7 1.0
TEQ from PCDFs 51 26 66 442 1.7 45 60 23 437 2.7 0.9
TEQ from PCDDs/PCDFs 67 40 72 505 4.1 62 68 38 509 6.4 0.9
TEQ from non—ortho PCBs 12 10 7.4 50 0.8 14 8.6 13 52 2.4 1.2
TEQ from mono—ortho PCBs 1.7 1.4 1.0 4.8 0.2 2.0 1.4 1.7 8.1 0.2 1.2
TEQ from dioxin—like PCBs 14 12 8.2 54 1.0 16 9.7 15 57 2.6 1.2
Total TEQ 80 52 75 533 5.2 78 73 54 545 11 1.0

ND (less than the determination limit) values introduced to half values of the detection limit

SD @ standard deviation.
CDD :
CDF :

chlorinated dibenzo-p-dioxin
chlorinated dibenzofuran.
CB : chlorinated biphenyl.
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Congeners Concentration (pg/g lipid)
2004 2014 Ratio

Mean Median SD Maximum Minimum Mean Median SD Maximum Minimum 2014/2004
2, 3,7, 8 TetraCDD 1.4 0.8 1.3 4.4 0.5 1.8 0.8 1.7 4.0 0.5 1.2
1,2, 3,7, 8PentaCDD 11 5 11 33 4.1 13 6.1 11 41 5.0 1.1
1,2, 3,4, 7, 8-HexaCDD 2.67 1.33 2.61 6. 74 1. 00 2.4 1.4 2.3 6.3 1.0 0.9
1,2, 3,6, 7, 8HexaCDD 69 39 61 247 23 64 40 49 248 17 0.9
1,2,3,7,8, 9-HexaCDD 5.0 4.1 3.6 23 1.0 3.9 3.5 3.0 18 1.0 0.8
1,2,3,4,6,7, 8HeptaCDD 48 19 44 98 16 35 14 33 84 13 0.7
OctaCDD 687 297 612 1760 265 542 254 493 1317 107 0.8
Total PCDDs 825 330 738 1973 324 662 269 653 1463 161 0.8
2, 3,7, 8TetraCDF 2.22 1. 64 1.92 7.20 0. 50 2.3 2.5 1.8 16 0.5 1.1
1,2, 3,7, 8PentaCDF 0.95 0.69 0. 50 3. 10 0. 50 1.1 1.0 0.5 4.8 0.5 1.2
2,3,4,7, 8-PentaCDF 301 211 231 1240 106 273 203 211 1261 87 0.9
1,2, 3,4, 7, 8HexaCDF 76 81 49 514 14 52 64 29 402 3.7 0.7
1,2, 3,6, 7, 8HexaCDF 27 26 20 176 6.6 23 26 15 174 2.8 0.8
2,3,4,6,7, 8-HexaCDF ND ND
1,2,3,7,8, 9-HexaCDF ND ND
1,2,3,4,6,7, 8HeptaCDF 2.5 1.8 2.0 8.4 1.0 2.0 2.9 1.0 21 1.0 0.8
1,2,3,4,7,8,9-HeptaCDF ND ND
OctaCDF ND ND
Total PCDFs 415 314 333 1946 135 359 290 262 1875 112 0.9
TetraCB-77 ND ND
TetraCB-81 ND ND
PentaCB-126 78 55 64 354 27 92 56 79 323 24 1.2
PentaCB-169 174 78 156 361 49 264 128 241 677 79 1.5
Total Non—ortho PCBs 268 119 256 696 91 367 161 333 856 132 1.4
PenataCB-105 2761 1988 2180 12894 941 2977 1665 2607 9721 909 1.1
PentaCB-114 2516 1493 1964 8660 848 3065 1769 2474 10177 837 1.2
PentaCB-118 13441 9333 10335 59893 4613 15409 8394 12698 47970 4863 1.1
PentaCB-123 223 198 180 1268 5.0 219 149 168 827 64 1.0
HexaCB-156 36739 20764 31628 90316 7320 46431 32682 38547 175909 9250 1.3
HexaCB-157 10130 5947 8477 25277 1996 12335 8943 10501 47932 2437 1.2
HexaCB-167 3444 2031 2626 10040 1002 4467 2038 3956 10483 1655 1.3
HeptaCB-189 5035 2718 4422 11402 960 6539 4243 5543 23833 1348 1.3
Total Mono-ortho PCBs 74289 35228 68154 159176 22680 91442 49916 79465 268679 28912 1.2
TEQ from PCDDs 21 9.1 20 63 7.5 22 10 20 72 8.0 1.0
TEQ from PCDFs 101 73 79 442 34 90 69 67 437 28 0.9
TEQ from PCDDs/PCDFs 122 81 107 505 44 112 78 87 509 38 0.9
TEQ from non—ortho PCBs 13 6.8 12 43 4.7 17 8.0 16 41 6.2 1.3
TEQ from mono—ortho PCBs 2.2 1.1 2.0 4.8 0.7 2.7 1.5 2.4 8.1 0.9 1.2
TEQ from dioxin—like PCBs 15 7.7 14 48 5.5 20 9.2 18 45 7.5 1.3
Total TEQ 137 84 119 533 50 132 83 113 545 47 1.0

ND (less than the determination limit) values introduced to half values of the detection limit

SD @ standard deviation.
CDD :
CDF :

chlorinated dibenzo-p-dioxin
chlorinated dibenzofuran.
CB : chlorinated biphenyl.
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Congeners Concentration (pg/g lipid)
2004 2014 Ratio

Mean Median SD Maximum Minimum Mean Median SD Maximum Minimum 2014/2004
2,3,7,8TetraCDD 1.3 0.8 1.3 4.4 0.5 1.6 0.8 1.5 3.8 0.5 1.2
1,2, 3,7, 8PentaCDD 7.8 3.4 7.7 18 1.0 8.4 4.0 7.9 21 1.9 1.1
1,2, 3,4, 7, 8HexaCDD 2.5 1.6 2.4 8.3 1.0 2.3 1.8 2.1 12 1.0 0.9
1,2, 3,6, 7, 8HexaCDD 40 28 34 132 4.8 33 26 25 115 3.0 0.8
1,2,3,7,8, 9-HexaCDD 4.0 3.1 3.1 19 1.0 2.7 2.6 2.1 17 1.0 0.7
1,2,3,4,6,7, 8HeptaCDD 48 28 41 196 16 40 31 34 208 11 0.8
OctaCDD 705 376 594 1811 181 531 335 422 1779 107 0.8
Total PCDDs 809 418 712 2135 205 619 369 504 1930 161 0.8
2,3,7,8TetraCDF 1.6 1.2 1.3 7.2 0.5 3.0 5.5 1.3 28 0.5 1.8
1,2, 3,7, 8PentaCDF 0.8 0.7 0.5 4.1 0.5 1.3 1.3 0.5 5.0 0.5 1.6
2,3,4,7,8PentaCDF 92 107 55 541 4.1 81 93 50 479 5.8 0.9
1,2, 3,4, 7, 8HexaCDF 20 33 10 234 1.0 12 22 6 164 1.0 0.6
1,2, 3,6, 7, 8HexaCDF 10 12 7.2 85 1.0 8.1 9.5 5.6 70 1.0 0.8
2,3, 4,6, 7, 8-HexaCDF ND ND
1,2,3,7,8, 9-HexaCDF ND ND
1,2,3,4,6,7, 8HeptaCDF 2.8 3.4 2.0 24 1.0 1.8 1.7 1.0 12 1.0 0.7
1,2,3,4,7,8,9-HeptaCDF ND ND
OctaCDF ND ND
Total PCDFs 133 150 78 871 13 113 122 75 725 16 0.8
TetraCB-77 ND ND
TetraCB-81 ND ND
PentaCB-126 91 78 69 441 5.0 96 77 80 428 17 1.1
PentaCB-169 118 73 107 361 11 169 116 146 677 23 1.4
Total Non—ortho PCBs 225 137 182 696 26 278 171 237 856 50 1.2
PenataCB-105 3424 2733 2890 15888 563 3290 2355 2709 12923 606 1.0
PentaCB-114 1378 997 1101 5098 208 1505 1181 1269 6021 244 1.1
PentaCB-118 15612 11372 13364 62223 2355 15995 11383 12318 62596 2853 1.0
PentaCB-123 289 244 231 1385 5.0 255 227 202 1484 17 0.9
HexaCB-156 20945 17096 16866 90316 393 24609 24675 18604 161802 1961 1.2
HexaCB-157 5927 4867 4691 23883 351 6062 6562 4545 43561 318 1.0
HexaCB-167 2988 2269 2323 13497 483 3765 2768 3327 18126 541 1.3
HeptaCB-189 3352 2654 2654 11402 311 4080 3898 2940 23833 137 1.2
Total Mono-ortho PCBs 53915 34349 44754 159176 5971 59560 43870 48702 268340 6767 1.1
TEQ from PCDDs 14 6.8 13 33 2.4 14 7.0 13 37 3.7 1.0
TEQ from PCDFs 31 36 18 195 1.7 27 31 16 168 2.7 0.9
TEQ from PCDDs/PCDFs 46 41 33 225 4.1 41 36 33 204 6.4 0.9
TEQ from non—ortho PCBs 13 9.1 10 50 0.8 15 10 13 52 2.4 1.2
TEQ from mono-ortho PCBs 1.6 1.0 1.3 4.8 0.2 1.8 1.3 1.5 8.1 0.2 1.1
TEQ from dioxin—like PCBs 14 10 12 54 1.0 16 11 14 57 2.6 1.2
Total TEQ 60 45 49 252 5.2 58 43 48 249 11 1.0

ND (less than the determination limit) values introduced to half values of the detection limit

SD : stan
CDD :
CDF :

dard deviation.

chlorinated dibenzo—p-dioxin
chlorinated dibenzofuran.
CB : chlorinated biphenyl.
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Congeners Concentration (pg/g lipid)
2004 2014 Ratio

Mean Median SD Maximum Minimum Mean Median SD Maximum Minimum 2014/2004
2, 3,7, 8 TetraCDD 1.3 0.6 1.3 3.1 0.5 1.5 0.9 1.5 4.2 0.5 1.2
1,2, 3,7, 8PentaCDD 9.7 5.0 8.3 33 3.3 11 6.3 9.7 41 2.8 1.1
1,2, 3,4, 7, 8-HexaCDD 2.5 1.3 2.4 6.8 1.0 2.1 1.3 2.2 6.3 1.0 0.8
1,2, 3,6, 7, 8HexaCDD 52 40 43 247 6.4 49 41 40 248 8.1 0.9
1,2,3,7,8, 9-HexaCDD 4.6 3.8 3.8 23 1.0 3.7 3.4 2.9 18 1.0 0.8
1,2,3,4,6,7, 8HeptaCDD 50 20 47 104 16 34 14 30 80 12 0.7
OctaCDD 722 341 630 2305 242 489 234 424 1251 95 0.7
Total PCDDs 843 364 762 2459 306 590 253 568 1366 138 0.7
2, 3,7, 8TetraCDF 1.7 1.4 1.3 5.8 0.5 2.3 5.6 1.5 43 0.5 1.4
1,2, 3,7, 8PentaCDF 0.8 0.6 0.5 2.9 0.5 0.9 0.8 0.5 5.6 0.5 1.2
2,3,4,7, 8-PentaCDF 213 238 136 1240 5.3 197 225 136 1261 8.5 0.9
1,2, 3,4, 7, 8HexaCDF 55 80 29 514 1.0 39 62 17 402 2.2 0.7
1,2, 3,6, 7, 8HexaCDF 20 25 11 176 1.0 17 25 9.3 174 1.0 0.9
2,3,4,6,7, 8-HexaCDF ND ND
1,2,3,7,8, 9-HexaCDF ND ND
1,2,3,4,6,7, 8HeptaCDF 2.2 1.4 1.0 5.8 1.0 1.8 2.8 1.0 21 1.0 0.8
1,2,3,4,7,8,9-HeptaCDF ND ND
OctaCDF ND ND
Total PCDFs 298 340 178 1946 14 264 309 166 1875 20 0.9
TetraCB-77 ND ND
TetraCB-81 ND ND
PentaCB-126 72 37 64 157 25 85 47 76 211 22 1.2
PentaCB-169 124 84 104 361 23 191 130 164 588 36 1.5
Total Non—ortho PCBs 211 98 198 493 61 287 150 268 712 69 1.4
PenataCB-105 2776 1989 2180 13355 843 3098 2649 2607 19926 773 1.1
PentaCB-114 2087 1588 1736 8660 272 2599 1989 2034 10177 234 1.2
PentaCB-118 14081 11517 10573 80220 4180 16499 17241 12698 133844 4521 1.2
PentaCB-123 239 187 187 1178 5.0 243 219 189 1502 16 1.0
HexaCB-156 25647 21586 18613 83648 5.0 32702 30557 26711 175909 3292 1.3
HexaCB-157 7400 6031 5596  2h277 770 8691 8427 6797 47932 694 1.2
HexaCB-167 3132 1917 2376 9186 736 4162 2897 3251 20467 982 1.3
HeptaCB-189 3455 2788 2615 11211 5.0 4487 3773 3736 19231 460 1.3
Total Mono-ortho PCBs 58818 34705 51520 158563 13428 72481 50941 62139 268679 14193 1.2
TEQ from PCDDs 18 9.4 16 63 6.2 18 11 16 72 4.7 1.0
TEQ from PCDFs 72 82 45 442 2.1 65 76 43 437 3.3 0.9
TEQ from PCDDs/PCDFs 89 90 60 505 8.3 84 85 61 509 9.4 0.9
TEQ from non—ortho PCBs 11 4.8 11 23 3.5 14 6.9 13 30 3.3 1.3
TEQ from mono—ortho PCBs 1.8 1.0 1.5 4.8 0.4 2.2 1.5 1.9 8.1 0.4 1.2
TEQ from dioxin—like PCBs 13 6 12 28 3.9 16 8.1 15 36 3.8 1.3
Total TEQ 102 93 70 533 12 100 91 73 545 15 1.0

ND (less than the determination limit) values introduced to half values of the detection limit

SD : stan
CDhD :
CDF :

dard deviation.

chlorinated dibenzo-p-dioxin
chlorinated dibenzofuran.
CB : chlorinated biphenyl.



WK 29 AR ST B T B A B 6

SRR SRR

Deans Switch ! SilFlow % AW /=i d # 1 4> VEEREICRBIT S
IR Ny B REEAFEORFE

e EE FH O R R REEREN SRR PR

wroet 0E RIF ERE mERREREENTEET  RERETE
b ombdE R RREBREEIZERT  AE LR A EERE
P L ERE R AR AT TS EEER EMER
7 KEl @R RRERENZEST  EEFIR ER
e KT EERRERENZEST  EETER BEDE
IRE BFE EERRERENZEST AR BEDE
wa Kk @R RRERENZEST  REYER HMER

R s

BESRREN A 7 v~ 7T TEESPTEHZ SCLV D& A5 L L LT Deans Switch %Y
SilFlow Z#E35 L, fEk & REDOMIEF XA A% > VO ERERIE DN ATRE MR L7z,
FOFER . MEF DX A A HERIEIZEBV T Deans Switch B SilFlow 1%, SCLV & [A]
RO CIEREICFERT 2 2 LR S, IREME R O = b a— /L3 ko vk L
FETIHHEBEEOBRWERENE O, SilFlow IFMERELHNTT Y RARY 22— A3k
FINESL, o arZ2Ix—ra OB LDRNEVIFIEND L, EEOITY FH

BRSTHY, SCLVOREL LTEFRATHLZ ERENnT-,

A. FEEW

1968 FEIZHA L2 HIE X RV ke 7 =
=)L (PCB) BLOF A A XV HHIZLDE
R EFHTH D, TN D 40 FLL BRI
L7 T, 20124 9 AT [ ¢ X hE
BE T 2R O A B 7o HEE IR 95
B AT S AV, ISR 12 A IS HEZ W
Mz TREFEOMESRE 2T 2 504
DB S AL, HEA R & BEITRE L
EELTND,

Polychlorodibenzofuran (PCDF) | & %
Dim < HEDERJFRME TH Y | 2004 4F
2 I W D 2,3,4,7, 8pentachloro—

dibenzofuran (2, 3, 4, 7, 8-PeCDF) {EH 232 |k
A IBEMME ., EMRZICBW TR F
A VEHOBEPTOILTND,
A X HEAE TGS ERE A 7
n~ ~ 77 7 EESHER (LUT L HRGC/HRMS)
PMER I TWD, FeE bl SCE #H#d v v
R My PR&EFEAT AT A (LU, SCLY)
%A 2. 7= HRGC/HRMS % FV N C R 7 & A
FX v CHEEEFEBR G, DEOME)
SOXA A X HHRERAREE Lz Y,
EHIZ, FEblITA AT 4 A= At
RUF A A Y — M REFEAZESE (LLT,
LVI) & SCLV Z#HA& oH (LU, LVI-SCLV) |




HEEA~OFEANEE 20 FI2HRSE, &
AT XV UHEAED S 67 HEE b, miEk
EvZAfEL Lz P, EFRDO X 51T, SCLV
ITHERBZICB T g 214 4% V8
RIEDF—F /34 ZAD—DTh D,

LVI-SCLV TiX, FED 4 >0 T Tk
Z MS \CE AT HAMARIT > TV D, O
VI ICE D BEASNTZRENI T VI T AT
RS, @cCA—TDRBEICEY, 7
VAT DA T AR R ST E
FREBOBEALB b am e N\ —2 74
YINbHEH SR D, @ =TT A &L
L, ¥4 AV FHEa— LR NT v~
WMATDH, QTR TOEA XL VLY 2
— VR ETy T LIEHE, "=V T A &
U, VT NTERAT LTS & HE
T 5, FFIC, A—7 U 2RRRESE, a—
WR NIy T EERL, BES—T U ER
BT LTEA ATV UEE NS #ICE
AT 5,

L2 L., LVI-SCLV ¥ AT ATlEF v v°5
U—n 7 NEOEREFT 1% <. D]
REMENE L, WKL CTSEE. FOREK
HRETHILIIEZL DFNEVE LTS,
F7z, SCLV [T TlZiRFEHIE & 2> TN D
72, MRFOXA A XL U HHEBREIC
BETHITIE, RBELRD VAT APME
Thbd,

Deans Switch (XJET)/NT o R LBV
TVAARAL v TFTHY, BHONT L% H
W2 BEE R D N— R A1 BRR GC 43
B, BIO2 D2DH T L~DOFEEGI 0 B 2
WCRHRTRETH S P Y, e, BRI
DISFHIC L > THAZ v~ s 7 Z 7 IR A
FRE/R~ A 7 BT v —F A AN I
T35, Deans SwitchMlo~ A7 70—
T RNT AL ZAHRFBINTEYD, £D

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

JERB S S TS Y, Fexld, Deans
SwitchBl~ A 7 m 7o —F ¥ RfILT /314 A
LT 1 IZRT L9 7% Trajan RO
Deans Switch % SilFlow (L. SilFlow)
ZMEM L, SCLV & [R%E i o & 1 A %
DR E D FTREDRET L T2,

B. WG
1. 3

KA AT HESWTITE R U2 B st
B LU O ORFEF I T FEAER D &
A A SR ZR Wz, &R S T
DX, THTA T AT ENGEEAN LG
fREKREET R U LAERAE L, HRE
iz, XALTXIT U EohOo7 V=07 >
TANA 7 & L TEESEMRE (TEF) 2§
DA T HF Y PAD PC-T bR &
72, ZiU5 X Wellington Laboratories ft
MOBBEA LT, YV PANAL 7 ELT
1,2, 3, 4—tetrachlorodibenzo—p—dioxin-
BC (Wellington Laboratories i) %
W, SBIT, XA FFT VEOEERE
#EY)E L L C Wellington Laboratories ft:
TR IERRKR AW, 7z, =2 tnm
—/VaREl & U C H KB B oD b B A PR
HRE 7 — g L2 —F 1T 2 AL
72

2. Stk

b ML O XA A2 O,
WIF@E b OREIHE->TERLE Y, R
BHI6 ¢ L., 727U —2 T v 7 ANRS
7 L, IR L0 g S
HAFX HEAMN U, TR & fi g
RLER . RHERER U BV T AT K0 R
L7z, IRWT, MRS 7 A2 X0 il
FBREL, LAY XA F X UM



WK 29 AR ST B T B A B 6

EOAE LT, WH L M2 EiE L.
YTV ANAL T ERML, K 200 uL D b
VT VIR A RIERIR & LTz,

A F X AR EREIC IS R
2y wv~ ~7 7 7E &5 HrER (HRGC/HRMS) |
HP6890 (Agilent Technologies #t # )/
Autospec Premier (Waters f-84) Z Fuv 7=,
GCEAMITITHERAE A % — M2 WK
BHEANEBECTHDITA AT A= At
Bl LVI-S200 (LAF. LVI) ZfEA L=,
T, YR Ny PREFAEE LT
LVI 3 L O'SilFlow % fi& A & 72 HRGC/HRMS
OWES AT I (LLF. LVI-SilFlow) %
VN2, LVI-SCLV Tik, 'L 17 AL SGE

184D BPX-5( ¢ 0. 25 mm X 7 m, f5/= 0. 25 pm) |

SR T IZIE SGE #8L¢> BPX-Dioxin—I

(¢0.15mmxX30m) ZFEHL, ¥A4F%
VUBEORMESMEER LIRT, XA 4 F
O BBE Tl RIERR 100 uL & LVI |2
AL, AYfERE 10000 UL ECER LT,

(i BRI~ DOFCE)

Mk 2 A A% VEOBIEIZ. KAAD
RIENGEONT-EFEDOLEXNR L Lz, #F3E
R DOFEFITEE L QIR s hv-
fEROHZHEN, HAZFFETEDH L7
ERIITFE LV, T, AWFFEIE TERN
R EER M P A e M AL B S
T SO X, BEEZZUTEREINED
DThH%DH (ZHEZH 28-1 ZFhL 28 4F 6
H 16 BE&FR) .,

C. HRERR - 5
1. LVI-SilFlow & LVI-SCLV (fi£sk#) @
b

2 |2 LVI-SilFlow OHEREX % 1<,
LVI-SilFlow Tid, EEIZEAN S NIZ3E}

LSl 7= LVI-SCLV & Rk 4 >D L
BB TMS EHIZEAIND,
LVI-SilFlow 3 A7 AZEWT 0.0025
ng/mL D& A 7% U HEREUEYS TR & 100 uL
EALTELDN YA~ NI T hE,
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o< T A5%K 3T, B, M3 T
IZHIERT RO XA A% VTR
X#15 tetrachlorobiphenyls (TeCBs). #2
Wr X ¥ 2 fFf H = v T W 3%
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® %ol B ol o b
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~ NI LER LTS, WY AT LD HE )
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MEH 2 A A HEERE LT E0%
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THIELHRELIZLDOLEREEETHY . D
KA F %3 HEE T 0. 063 pg-TEQ/g T
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5. SilFlow (X Z4#UE T L TX 7z SCLV
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Deans Switch %! SilFlow 2 L. SCLV
&R Z I D A A3 3 U HEH O i R
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VERBIFEIZEB VT Deans Switch 4 SilFlow
1L TER S LT 5 SCLY & [RIRE DR
BMTEE L, EEYERS IO br—L
HEFORNE T HHEMEOREmWERIE LI
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Ua—LIDEFIThSL, argIx—v
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1 Deans Switch %! SilFlow DO4#VMEL L Ttk
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# 1 LVI, SilFlow K ONHRGC/HRMS D1 FHZ{H
PTV conditons
PTV LVI-S200 ( AiSTI science Co. Ltd.)
Purge time 1 min
Vent flow 300 mL/min
Programmemed temperature Rate Temperature Hold
Ist 120C 1 min
120 “C/min 290 C 20.3 min
GC conditions
Gas chromatograph Model 7890A ( Agilent Technologies Ltd.)
Pre-column BPX-5 ( SGE Ltd.)
(7m x0.25mm LD x ¢0.25 um )
Analytical column BPX-DIOXIN-I ( SGE Ltd.)
(30m X 0.15mm1D.)
Carrier gas He
Oven temperature Rate (‘C/min)  Temperature (‘C) Hold (min)
160 45
Ist 20 300 12
2nd 70 195 0.5
3rd 35 300 1.5
Inlet pressure Rate (kPa/min) Pressure (kPa) Hold (min)
469 45
Ist 302 620 18.5
2nd 112 508 1
3rd 3.73 620 1.5
Auxiliary pressure #1 Rate (kPa/min) Pressure (kPa) Hold (min)
445 4.5
Ist 333 610 18.5
2nd 128 482 1
3rd 4.25 690.5 1.5
Auxiliary pressure #2 Rate (kPa/min) Pressure (kPa) Hold (min)
443.5 4.5
Ist 333 610 18.5
2nd 128 482 1
3rd 427 610
MS conditions
Mass Spectrometer AutoSpec Premier ( Waters Co. Ltd. )
Ton source temperature 280°C
Ionization voltage 28 ¢V
ionization current 750 pA
Ionization mode EI+
Accelerating voltage 8kV
Resolution >100000
Native Labeled
TeCDDs  319.8965 321.8936 331.9368 333.9339
PeCDDs 353.8576 355.8546 365.8978 367.8949
HxCDDs 387.8186 389.8156 399.8589 401.8559
HpCDDs 423.7767 425.7737 435.8169 437.814
OCDD 457.7377 459.7348 469.778 471.775
Monitor ion TeCDFs  303.9016 305.8987 315.9419 317.9389
(m/z) PeCDFs  339.8597 341.8568 351.9 353.897
HxCDFs 373.8207 375.8178 385.861 387.858
HpCDFs 407.7818 409.7788 419.822 421.8191
OCDF 441.7428 443.7398 453.783 455.7801
TeCBs 289.9224 291.9194 301.9626 303.9597
PeCB 323.8834 325.8804 335.9237 337.9207
HxCB 357.8444 359.8415 369.8847 371.8817
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[X] 3 TeCB., PeCB }x INOCDF HZAZUE LD~ A v~ KT T L

l‘? PCB81 PCB77
g 08
g 06
o
G 04
a4
0.2
0
34 34.5 35 35.5 36
Retention time (min)
SilFlow TeCBs  (m/z =291.9194)
1.2
1,2,3,7,8-PeCDF 2,3.4,7,8-PeCDF
Q 0.8
8§ 06
o
G 04
[a
0.2
0
41 415 4 425 43
Retention time (min)
SilFlow PeCDFs (m/z = 339.8597)
b2 OCDF
1
g 0.8
8§ 06
o
G 04
e,
0.2
. e b PR
52 52.5 53 53.5 54

Retention time (min)

SilFlow OCDF _ (m/z = 443.7398)

1
o 0.8
wn
0.6
o 0.4
a4
0.2
0 P
43

1.2
1 pcBg1 PCB77
g 0.8
8§ 0.6
2.
G 04
a4
0.2
0
35 355 36 36.5 37
Retention time (min)
SCLV _ TeCBs (m/z =
1.2

1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF

I

spon

42.5 435 445
Retention time (min)
SCLV __ PeCDFs (m/z =
1.2
OCDF
1
0 0.8
wn
§ 0.6
o
O 04
a4
0.2
0 == - a
554 55.9 56.4 56.9 57.4

Retention time (min)

SCLV OCDF _ (m/z = 443.7398)
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F. Wk

Functinal connectivity changes related to
cognitive improvement by acetylcholine
esterase inhibitors in Alzheimer's disease
Yamashita et al. The XXIII World Congress of
Neurology (WCN 2017) 2017 Kyoto
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Mg+ NRF2, NgO1 FEEILE &1k RT-PCR
W2 TRRET L7z,

<HEEHFR T E >

MR DOFENTGER (FAS)  (N=52) Zxf
BT, Fx DOMIEREM, mRNA REHLIZD
WTC L SRR D EE & R A2 RO T2,
FI BIREDIRET VLV EHNTR—2
FTA D DAL EIT OV CHET 21T -
72 S BITFAS x5z, KAE%
last—observation—carried forward
(LOCF) 1T &L & ffiseEtk. [RIERDIENT 21T -
7z

(fm PRI ~DEE)

Z DORGEARFER T IUN KI5 P B A 2
B& R ESLAEFREEmEEEL R
DOERBEGTEME LT, Bk, 7 —F~
F—T A b WEFRRT, =2 Y v
7 BEA T — R AR N TN BRI 58 S B2
v & — (CReS JUM) ICFEFEL 7=,

C. MERE

FER RS L BRI (R—RA T 1) L
B LT, 3 W AHEEHZOMIE N EEIT E
HALTWre (F1), X—=Z2F A4 DN
XS (S.E.) 8.91 ppb

(1. 15) (range2. 24-37.43) . 3 H A1%1%

11.67 ppb (1.85) (range 2. 24-67.20) 72>
7o MDIER 2BV TliL, BERIZICHE
FHNCHEREII R o T,



D. E%&

i < D AR IR LRI BR OB E
HeaBT25Z R mbnTnb, Faft
FHNZ AT 2 50 AL, i MREEE I HIEA
* MELER T TH D NO EEARINER *
LWEINTWD, b, T, & MR
MR 2 W72 RRRIEIC L 0 R R EE LT
AHR {EMEZ 40 L, Pris kit 2R+ 5
ERbAE L, BEFEOWMETRLIZL D
2 RIS LR RBRIC BV T, BRIE
R VAS, ZETE D (QOL) DfE A3 I b v,
% TR O ME ARG 2 B~
<. IMiE NOJREE, ML A R L A& L
7-IEH & LT HEL, Hifigfb A ~ L A % bt
L7-TEH & LT Cu/Zn-S0D. i {bitE D
T 7= DERBIR A NRF2, 35 X OV NRF2 DFERY
BART NQO1 DIEBLDIZE 2 FRFiE L 72,

ZOFEF, BHERIZOME NO EBE D E
HAPRMER STz,

E. ##

BEORE L IR A R T e WIEE
W AERBR A i L7720 BRICEE
92 N R RS AU ME LR A 758 L,
B x I E DSER 2 BT D DICEE L
TWDA[EEMENRIZ S T,
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Keratinocytes. Oxid Med Cell Longev (in
press).

2. Mitoma C, Uchi H, Tsukimori K, Todaka
T, Kajiwara J, Shimose T, Akahane M,
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£1. MBEPRIERAN RE SCRBIEAN XT—D—EDOR—RF1U oD EILE/ LOCF [CKHHSEHR

(HR:FAS)
95%Cl
bi=] | [53:0] CFB SE. p value

Lower Upper
NO (ppb) 3458 4.65 1.58 0.005 1.47 7.83
HEL (nmol/L) 34H 1.16 0.75 0.13 -0.36 2.67
Cu/Zn-SOD (ng/ml) 348 3.20 7.84 0.68 -12.53 18.93
NRF2 mRNA 3+ H 0.03 0.29 0.91 -0.55 0.61
NQOT7 mRNA 3~ A 0.11 0.14 0.43 -0.17 0.38

3¢CFB [& Change From Baseline, S.E.|& Standard Error %39 .
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JEAE RS E B & (B DR SRR HEEDT )
BEEN LT XA T X AHEDO NME~DOEEOHEE &
Z DIEFIED RS ICE T 2458
Wepk 29 R ARG E

Ml ERICBITAMAP & A 4% VHEBE S EFRB IO
R~ — 1 — OBROME

s e i

(FUINRF R E I IERE fAE - AREAEL T - %)
WHoEt 1 HHEORIE

(FUINRF R E I IERE fAE - SREAEETE - Bh#)

MREE 5 A A4x v U BITHIRICIRIEA N LA ZEX D720, ke RiEE
BlXE I TLEZLNTWA, LNLENE, XA 4T U HEIZ LA NEEE
DEREIIRIZRALREANEZ, R 29 ERE 1L, AR 27 4 ICHus— ikt R4
KB FE N LA AE OSAEZ AW C, M2 A 4 UHEEE LA L
BROFRFEL L OEEENA A~ — 7 —fl & ORISR Z MR L7, Ml R 495
NI S 2,3, 4,7, 8-PentaCDF DY Ll 10.5 pg/g lipid Th -7,
b 2,3, 4,7, 8-PeCDF JEEED -HE |2 fkuN. T - AR RHERE~ — 1 — 0 SRl 1%
BIC LR LA REEOHENTH 72, ZOBRIIZLZEREL LD L
e, M 2, 3,4, 7, 8-PeCDF JRIE LT - ILEARREZHF T 5 U AZICON T,
REVLVESMEORFICEBWCHEREOBEREZRD D b, BEELAT HMH
TR 72,
SiE. AEE THE LN MU RO/ & HIERE OB Z T 5 2 LI
L0 FAAF L UEPABICRIETEEBEAL T 5 TETH D,

HA T BT, A AL F oz

A. BEBER

HAF X T, RV
VRZUFF s (PCDD) . ARV Ak
VR T 5w (PCDF), HA A F
VEER VL 7 = =/ (DL-PCB)
DR TH D, FITWHIREEST D & &
IR SILD 7o, BIRFICEREEIG Y
WE L LTI L, BMEHEHO 2T
ERD D B AEEIERL TV 5D,

REKICHESTHZ LIck v ifaic®
WL A NV RAE B 2%, D720,
aREELslEREZTEEZDLN
TWDHA, HlsfERICBIT 5 XA 4%
VUL A NEEEOFEREITRT
DD TR,

AHFZEClL, Rk 27 4EEE (2 ik —
FR R R 2 R 5 i L 7= W i s A
FiRE 2 T, Huls(F: R 817 2 i
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S A T3 2 PR E O PBERR 5y
MEWRSNTT D, 6T, mh A
TRV CBRELHE LIEBROR
REBLOFEBNAS A~ — I — (&
& DERZERETT 5,

B. BFEE
AR TIE, Rk 274 10 A 23 H
N 11 A 29 BICAMZEICRIE DS
D U 7 1 ] VAL BT oD Hitke A R 495
N CEYF R 62 75%) % xS 12 Wi 78
TAEFEM L, M XA A5 VHEREE
HIE D72 OFR I & O I8 75 <0 HE
PR TR EER I & ORFRERER
L O x 72~ — 7 —E%E1T -
776
WrimdHE CIIMmZ2EL A TCER
FEIR, BEEE, BUREE, AIERESEOH
BTV, R IRE, RER O EATR
DZEIZEI Y KR RARE L, S
Sz, M XHREE, LEX, Gl
BEERIE, & AGE ids 4 %
fiti L7, BRI ClIiA 2 A 4% 5
BRI Z, MRA(LFERE R X O
MRS . RVE LV FRE AT o
776
e & A 2 R E O BIE X
JEINAEER S v & —ICKEE LT,
B AT Fy VEBEIIARY EDA
VA A K (PCDD) T FE, K
U {7 5 o (PCDF) 10 i,
J VY PCBATED 21 BAMEEKIZH
WCHIE L7z,
HZeEL M 2 AV iR 2 30 ml £
BL, A4 4% VHEBEREE T
WIBRARAT LTz, K bg % BRAE LI L

:»_.
A

Tot% . PIAENE 2 IR0 L s s v i Ah H
25 (ASE) TH A ATV AL
7o SBIT, FiBEAEL 774, HEE
SRV DTN T T LB L OIEMR Y
TAmEMAELTH-E L, VT,
HA T X UG R L, R
EREABHEALLE (SCLV) Z i3
L 7= @& fiRHE GC/MS % W CHIE L
7=,

XA Fx v OB EME (TEQ)
DFFEIZIT WHO 23 2005 4E|23F L
7= MR %L (TEF : WHO-05) % M
WCEHE L, BHRFLLT O 2Pk
ISR ED 1/2 22 DREL L
TRHE L7,

M2 A Fx BELY 3 5L
7o D HEIR K OER~ —J1— & DR
2R Lo, T IIEE i
Era AT 4y ZENESHT A R,
P, . BMI, Mg EAME, = L
A7m—)b, HDL =2 b A7 a—/)b
HbAlc, EEVEIE, SEEE, B
B ZHEEF & LTI L-,

(fi FE [ DL )

AR, TEFZEICRET 2 mE
fBet) ICE S R EE AR L.,
UM R FEFE ML B OKER
B iThbivie, et gEZm N L E
I CHFES I ~DRIE % IS L7z
ETCEMINTZ, FEEFEIT, HRED
A AN B OIRR 2B < L THIL O E
Bafhv, ZOEHICETLEA D,

C. WFFEREHR
REFE L. R 27 EFEEIZAQLET D



Hittel (2 495 Az ek U C 3 L 7= s
A DT — 4 &V T, M2 A A%
KRR EE LR R R ~ — ) —
EOBEEICOWTHRE LT,

ARG R B fef A

F U UHREORIERR 2 X 1ITRT,

BESNIEZEA AT OB, Il
JEO EFEZFEERPEH LI TWD
2,3,4,7,8PentaCDF D & ¢ v o fif
1% 10. bpg/g lipid, 25% % A /VABEIX 7. 1
pg/g lipid, 75%% A /VEIX 15. 2 pg/g
lipid Th o7z, BRTHL N ESL
DRI T,

WIZFRE S INE OF MBS A
2,3, 4,7, 8PentaCDF DI A Kt L
= (22, 2,3,4,7, 8PentaCDF D

BEIL., RS L35 & & HICER
HIZ ER LTe, s bIRE A R D> 72 80
Ll BIZBIT S 2,3, 4,7, 8-PentaCDF
TEEE 1 17.9 pg/g lipid Th ot

UNT 2,3,4, 7, 8-PentaCDF (DJEfE
% 30 E Lt DOEERS B2 O\ T
a7z (F 1), 2,3,4,7,8PentaCDF
DIEEN LR 2 L &b IR B
OEEEZEN ML, -~ a—R2E %
BT 2FCMEEIE D & 5 DML
W LT,

RIT 2,3,4,7, 8PentaCDF D& EER|
(ZMEAE S L 7 i R A A H
L7 (F22), 2,3,4,7, 8PentaCDF ™
BENERT D E L HITAST, y -GTP,
MEVILVEAMERFEICER L, Z
DOEACRITME ., AEthn . BMT, ISHE A i+ |
ool AT —)L HDL a2 L A5 1 —
Jb. HbAle, EENEE, SEEE, ¥
JiE h%ﬁﬁ%%mmgﬂt@w>
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— 5 . T OO BmEMETIE
2,3,4,7, 8PentaCDF DJEJE L B & H»
REE A RO IR0 T,

%12 2,3,4,7, 8-PentaCDF &L
ERF - BB SRR ~ — b — D FEYEE %
M2 OEEXHETLI ZAZITDONT
YA 4y 7 B2 DT
FL77.2,3, 4,7, 8PentaCDF DA
EHRIDEEBICREY VE VA
1. 5mg/dL LA EZHT D4 v Xz
EERESL LEBROICER Ln, B
WEEA T HEE IR -T2, —
2,3,4,7, 8PentaCDF J& & AST ALT,
y —GTP R4 L ORI & 2 7o B %
DRI T,

D. B

AR T SRR 27 4R FE 268 [ E A

(AR L HUs (R 495 A\ % %f
B FE N L= & A A v R
EDOREZ G WrmiiE DT — & %
FAWT, I & A A% USERE LR
i~ — I — OB OV TRENT 21T
>,

AL BT Hittel (3 B 495 A2 380T 4 i
2,3, 4,7, 8PentaCDF DT, F1d{i
10.5 pg/g lipid EF L &Ko7z,
— 77, AEEPER O IRV,
2,3,4,7,8PentaCDF DIEEAN FH. L
Tl hn, BEICE ENDBE
AT xR E &b ICEME
LTWADHRMENRE 2 BbILD, LovL
WTHILOEERIZIB WO T HIHAEDZKE
I RIETH -7,

Ao 2,3, 4,7, 8PentaCDF J&EEN
FRT B EE BT AST, v-GTP, B
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UL EAMEDEEED EF/ LT,
Flo, REYLVECVEEDOY A7 LIE
DOE#EZR LT, 2,3,4,7, 8PentaCDF
DORHNTITIFE, ABD 9 3B/ LT
5728 AST, v -GTP, 2B UV /L E MHE
DEFLTWLREEERH D, Ll
Wb EEEGEFHTHY, ZHD
Y= —PREMEEA T HHEE X
2,3,4,7, 8 PentaCDF OD&REICIH T 1
~3% EHELLEN- T Enn . R
FRENCHEEIZERNEE X 5N 5,

E. 5

AAFZETIE, #HlfE Rz W T
KA I HRREE LR A TR IR BRSO
TR~ — 0 — L OFEZRTFT 5, 4
FEREDOMFFER I L 0 | Hilsk— iR R
WZBIT DM XA A% OB
L, IRV B L7es, ZHve
BH9 2 BEER LB & 2 BT RUIEER
WMo,
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N, e (U 5324 PH)

200
180
160
140
120
100
80
60
40
20

2 (n=495) 10.5 (7.1-15.2) pg/g lipid
175 B (n=174) 10.5 (7.2-14.6) pg/g lipid
#ZME (n=321) 10.5 (6.8-15.3) pg/g lipid

4

5 579 10-14 15-19 20-24 25-29 30-34 35-39 40-44 456-49 50=

Xl 1. 2,3,4,7, 8PentaCDF JEEED45Am, ALETH 2 495 A

(pg/g lipid)

18

16

14

12

10

16.3
14.6

12.2

7.8
5.5
4.3
39RELA T 40-497% 50-597% 60-697% 70-795% 80mkLA L
a1 A (69 A) (101 A) a7 A (120 A) 17 X

X 2. HEBAPERRRI 2, 3, 4, 7, 8-PentaCDF D457, A LBTHE 4 495 A
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F 1. 2,3,4,7,8PeCDF {BER| DXt 53 DR =R+ (MEFEEFE)
2,3,4,7,8PeCDF (pg/g lipid)

FRIR T =R 7 QL (0.9-7.9) Q2 (8.0-13.0) Q3 (13.1-170.7) fHEmAMEP
n=163 n=166 n=166

IS 4 1fn. = (mmHg) 133 129 133 0. 89
PEERHA M)+ (mmHg) 75.0 74.9 74. 2 0.58
BMI (kg/m) 22.8 92.8 23.1 0.53

& (cm) 158. 6 158. 5 156. 8 0. 02

k& (kg) 57.6 57.3 56. 9 0. 54
B (g/cm) 0.62 0. 62 0.61 0.31

Young Adult Mean (%) 89 89 87 0.10
EOBEE (%) 5.1 8.3 8.9 0.28
Fibd Ifn. & 22 B D BETE (%) 22.5 15.0 17.2 0.38
DRBOBEE (%) 19. 2 21.6 22.5 0.57
FFigR B OBERE (%) 20. 2 19. 2 14.5 0.25
FEERER BB D BERE (%) 5.9 16.5 15.8 0. 046
IR B OEE (%) 31.0 39.5 23.8 0.19
NEIZEREFER %) 13.8 11.5 14.9 0. 80
RIEHBZEREFTR (%) 28. 6 32.8 29. 8 0.88
IRE2Z2EEENR %) 2.6 5.2 6.3 0.21
DEMEE %) 3.1 6.7 7.2 0. 22
Fags Lo b B (%) 8.2 4.4 3.2 0.07
JEE T 2 —RE (%) 23.0 22.1 13.0 0. 045
EHEE (%) 54.9 59.3 63.3 0.24
WNEEE (%) 14.7 5.8 4.6 0.003
HEEE % 45.6 52.0 47.6 0. 84
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#2. 2,3,4,7,8PeCDF {BEBNC AT MIKBEMOE:  (HEEEHTE)

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

QL (0.9-7.9) Q2 (8.0-13.0) Q3 (13.1-170.7) BT F
B A (g/dL) 7.3 7.3 7.3 0. 89
TT7 X v (g/dl) 4.4 4.5 4.5 0.41
AST(U/L) 22 25 26 0.01
ALT(U/L) 20 24 23 0.17
LDH (U/L) 182 194 192 0. 05
ALP (U/L) 226 233 221 0. 52
vy —GTP (U/L) 26 35 44 0. 049
BEY L E Y (mg/dl) 0.7 0.8 0.8 0. 02
EHEE Y L E Y (ng/dL) 0.2 0.2 0.2 0.34
al) x5 7 —8(U/L) 361.5 376. 0 354. 1 0. 42
77 —E(U/L) 91.4 88.9 86. 3 0.38
LAP (U/L) 52.7 55. 4 55. 4 0.10
WL 257 12—/ (ng/dL) 213.1 214. 4 212.0 0. 80
HDL = L 25 & — /L (mg/dL) 65. 1 68.5 67.6 0.31
H 4 AE R (mg/dL) 108. 1 109. 0 115.2 0.53
LDL = L 25 12—/l (mg/dL) 126.5 124.7 121.7 0.27
B Y AEH (mg/dL) 342. 9 336.5 339.3 0. 80
JREZ (mg/dL) 5.1 5.2 5.2 0. 54
JR#EZEF (mg/dL) 14.8 15. 4 14. 8 0. 86
7 L7 F = (mg/dL) 0.7 0.7 0.7 0.83
eGFR (m1/%3/1. 73m’) 73.6 73.1 75. 4 0.33
Na (mEq/L) 140. 4 140. 6 140. 3 0. 64
K (mEq/L) 4 4 4 0. 81
Ca (mEq/L) 9.3 9.4 9.3 0.47
R ) > (mEq/L) 3.4 3.5 3.5 0. 30
ZE HE I I B8 (mg/dL) 95. 4 97.7 99 0.12
HbAlc (%) 5.6 5.7 5.7 0.24
CRP (ng/mL) 853. 9 855. 3 803 0. 80
HBs HUE RS (%) 0 0 0 0.90
HCV i it (%) 0.4 0.1 0.6 0. 68

MHEEBREZOEIEE 213 % 2R~ T
2,3,4,7,8PeCDF |X, EE TIRME(1.0 pg/g lipid) KREDHAEIL 0.9 ZRA LT,

— 100 —
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F2fx
2,8,4,7,8PeCDF (pg/g lipid) (P
Q1 (0.9-7.9) Q2 (8.0-13.0) Q3(13.1-170.7) P

SpA (ng/mL) 35. 1 33.7 35.0 1.00
SpD (ng/mL) 61.4 60. 4 56. 1 0. 36
U v~ F R+ (IU/ml) 15 18.6 4.5 0.23
it CCP Hifak (U/mL) 1.6 2.8 2.8 0.67
MMP-3 (ng/mL) 58.8 56. 7 56. 8 0. 54
SSA #ifA& (U/mL) 14.5 9.3 15. 2 0.87
SSB #i{A& (U/mL) 8.7 7.6 8.2 0.87
%A§4y%§wﬁlﬁ% 9.7 7.3 8.0 0. 55
ity b AT HIE (1.D) 5.2 5.5 6.2 0.32
2§ﬁﬁ%“vwﬁyTw 2.7 3.3 3.3 0. 34
Free—T4 (ng/dL) 1.2 1.2 1.2 0.16
%ﬁﬁfﬁf&%ﬁm 0.5 0.6 0.4 0. 63
% IgE (IU/mL) 183.5 182.8 246. 2 0. 28
TRACP5b (mU/dL) 401.5 418.9 380. 1 0.3
PINP(n g /L) 45.9 48.7 43.8 0. 43
H i EkE (ul) 5302 5022 5072 0.25

1 14 8 (%)
FRAREZER 3.1 3.2 3.3 0.57
S TERZER 52.4 50. 4 52.5 0. 89
U 2Bk 34.7 36.8 34.9 0.97
HABR 5.8 5.3 5.5 0. 28
I B ER 3.3 3.6 3.2 0. 80
T HE AR EK 0.7 0.8 0.7 0. 50
FRIMEREL (X 10*/ul) 458 462 450 0. 07
M FEE (g/dl) 13.7 13.9 13.8 0.79
~~ b7 Uy k(%) 42.1 42.5 42.1 0.98
i /MR ER (X104 /uL) 24.8 24 24. 2 0.55

MR EL O EEE 7213 % 2R T
2,3,4,7,8PeCDF (%, E&E TIRfE (1.0 pg/g lipid) RFEDOHZFEIL 0.9 Z#{WA LT,
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#3. 2,3,4,7,8PeCDF BRI T-HT « IHIERHERE~ —h — DEWHE (ZEEFHE)

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

Q1L (0.9-7.9) Q2 (8.0-13.0) Q3 (13.1-170.7) [AFEEP
AST (U/L) 22.4 24.9 25.3 0. 045
ALT (U/L) 20. 6 23. 4 22.6 0.31
y =GTP (U/L) 25. 7 35.1 44,2 0. 04
f(;; C?L;I/ e 0. 68 0.75 0.76 0. 04
LDH (U/L) 183.8 193.7 190.9 0.17
ALP (U/L) 223.9 235. 8 220. 7 0.63

SR M. s, BMI, [UEHAM/E, =2 v A5 v—/L HIL =2 L A7 2—/L HbAlc,
EEEE, AGEEE, MERE

#4. 2,3,4,7,8PeCDF BERNZHAT-ITF « BHE REREEELHTDHY XA
2,3,4,7 8PeCDF (pg/g lipid)

Q1 (0.9-7.9) Q2 (8.0-13.0) Q3 (13.1-170.7) IR P
AST>30U/L
AREHCN) 15 29 20
A Xt (95%CT)
Pl A R 1.00 (FE#E) 1.77 (0.86-3.62) 1.70 (0.77-3.80)  0.24
EZN ik 1.00 (FE%E) 1.65 (0.79-3.43) 1.52 (0.67-3.43)  0.40
ALT>30U/L
AIREECN) 24 20 04
A Xt (95%CT)
VA R 1.00 (H¥) 1.37 (0.72-2.61) 1.10 (0.52-2.34)  0.83
EZS CLES 1.00 (FE#) 1.35 (0.68-2.68) 0.97 (0.44-2.16)  0.90
y <GTP>50U/L
AREHCN) 20 17 17
A Xt (95%CT)
Vel R A 1.00 (45 1.16 (0.53-2.51) 1.72 (0.72-4.12)  0.23
2B 1.00 (B£#) 1.24 (0.55-2.82) 1.98 (0.76-5.12)  0.16
RBREIAED]L. bmg/dL
AREECN) 2 3 .
A Xt (95%CT)
PR 1.00 (F¥#E) 2.77 (0.40-19.16) 8.28 (1.08-63.28)  0.04
% BRE 1.00 (FE#E) 5.26 (0.52-53.54) 15.47 (1.37-174.29) 0.02

SHEESH MR IS, BMIL INKEHAME. ¥ L A5 a—/L HDL =2 L A5 12—/ HbAlc,
EEEIE, SEEE, EEE
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SrEpFrEgEE
T3 HIERE BT D XA AT VEBEMEROREZR EIEROZE(LORIFRIZ
B3 D HF5E
MrgEm s R ¥ RERBSIERKRT  ARMASTHEE R
Wt 1 AR ik RERSERKRTE AREASFSEE #SEFEE
Ak B BREBESIER RS NREESEE R
MENFIT BRRBSER KT ANREATHEE  FEF SR

HEEET YA AV T FHEREZFRIT LI EnmbonN TS, LaL,
HA T FEOE A DORMEERNED L9 BRIEREZ ISR Z T OnE AR5
DIFEE LV, 2T, BEFEICRMEEROBEOZELRLER - BIEOEA OE
bR, BMEEREER - BIEOROMBEIREAE RO D Z & T, BIEEDOR
FEEALICE > TEET 2IER - MIEEEHZRE L, TOME. BT,
1,2,3,7,8PeCDF & FRIMERIL DZEALDNRIER DA 3 & - 7o, 2Tl Total PCDD

ERE VL E DA EREDIHETBNZ & o 77,

LU, MEBEMREIE 0.6 LT T

HY ., BNEE E WO RERIIE LN o T,

A. BFREER

AAF XV BT L o TEEDIEIR
DFEREIND, L, FA4F 0
FIZ X DIERITE M COEENK
TV, BIMEROER L E MIH
MCY TIIDDZ LT Ly,

bt MBI RS A A %
2l LT, F - T L D mEEA
DEECEA L[], E# - BEficbhT-
% i 2 A Lo e s N T T
D, F - BREOX A X
MEMEROMERFE —TH D7D, &
BMERNED L9 7 fERZ 7 < 2
NEHEIORT Z IR TETY
RN, A A A XV I K BDREROE
ANZENRRKE NI EDER & ORLR % B
WEICTHZEH2HL LTWAHERD
—DOTh D,

Rk 14 FEELIFEOMAEMRT T, &
FIZX L CHA A VEEENEE
EHE I N TS, FERFIZEBNT,

BMROBRENBDVT D LI~ T,

TERDNEER S 270 HIE, HIEEMERR
FERZ G EH Z LTV D ATREMED B 2
5D,

AW CTIE, XA A% AR
RO E DEAL & GER D2 OFE B TR
BAaRDHZ LT, EREAIEEZL
TWD BEEOEMEZRDLZ L& H
& L7,

B. W35
B. 1. X&B4
ME—BFRZE2ZZ L TWDHEED
25, 3EILLEX A A% 5 EFHM
LTCWBHEET, 2, 3,4,7, 8PeCDF D
FE78 50pg/g lipid LA EDEBFHE 2 2 6 4
(B8 24, LMkl 444) x5
L7,
B. 2. f#irFik
B. 2. 1. EWREHO¥ME/
MAE—FRZITER - REDH B,
(+, ++. +++) oXo5ic, BiE
fEENTWRWIEHEARGFET 5, HE
BI7RF 21T D 72 0lc, 2D X H 7RTE
BIZOoWTIE, NEFICEEZFIDIRY
HEl LT,
B. 2. 2. E{tROHE
BE T LT, FIERD, FRERE I
X, B LTWHEEZBIEREIFEE
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mwfﬁwéowiﬁ%@ﬁﬁﬁkb
THIEFICB T S EREZERE S E L
THEBOHEEIREZIT 5, MLEEK
DR (EX) HERIROE I 5 R
DOEEFRT, HXELTHLDT &,
BE L, HE jICk LT, RoOBEYFAT
R ERD 5,
Yije = @+t + by

R BT AR a2, LR TH D,
A X HEO BRI, IRE DO
BAEBOERE L THEMLE,

B. 2. 3. BE{tEOBEHRHAE

1T E AL TWVZRVWELR - THH
DN OFIELT=, 72, W< D0
DEA T X PEORMERIT, <D
BETCITHERFMELL T Cho72, 2
D LD BRGEEITR, B b LG S
éoit\fﬁﬁﬁf . WEEA &

L CTEONNY) m— g b7 <,

R | APREAY AN
B. 2. 4. HBEEK
BEOEAE EIER - HIEEE O
{EROMAE DRI LT, BTV
OFEFMEZ RO, 1TEAEDOEMN
0., 2V E{EOEAEIC, VEDRE
%ﬁﬁﬁamﬁwfﬁMﬁkﬁotﬁ
2k, MEREARE LG ENT
Li Vo TDTD, AL L TWRVNE
¥ (E{vhE) @%V%>%%@ﬁ§aé@
iﬂ%%kbtoit IEERZEO
3H%Ez57 ZIXEHERGN L L
720
FBEIGREL N K & W HAE DEITRT L
T, TORETEERT 5,

EbE,

C. BrEmER
C. 1. B : EoMBERRVEAE

F 112, BHEOEOHEBENEW EAL
DFLAEDEZRT,

&b IEDHENEN - =0
1,2,3,7,8PeCDF & RIMEREL DI A&
b THY . 1,2, 3,7, 8PeCDF DIl
FEIX 4.76% T, FRIMEREDOZEALIEE
A1 1. 19% T, FHREMREIT 0. 4747 TH

S, T, 1,2, 3,7, 8-PeCDF D i/
DNFRN R & AR IMLER B D IR 35RO R
FEWERS>TWAHZ A RLTWS,

2 FH. 3 FHICHEIML - T=DIX
3,3,4,4,5,5-HxCB & 3, 3, 4, 4, 5-PeCB &
Z Wk o M A B b T
3,3,4,4,5, 5-HxCB & 3, 3,4, 4, 5-PeCB ™D
TAEEEIE1E 0. 00% T, Wk 2L 4%
FE 25.00%. HBEARBIIZENEIL,
0.4381, 0.4087 Toh o7,

C. 2. Bt . AnHEEREVEEE

#2112, BEOAOFHEED R\ AT
DMAEDOEERT,

KbHLEAEDOHENE > -0
1,2,3,4,6,7,8HpCDD &7 I 5 —ED
MAEDLETHY, WFH L b EEE
Al 0.00% T, FHBIFREIF-0.5417 T
bot, T, 1,2,3,4,6,7,8HpCDD
DOWD 3R EBE X, R Y 3B
THEVWOIRBRRH 722 L ERLT
W5,

C. 3. Zcth: EOHBENKRVEESYE

#3112, TMEDOIEDOFEIN IRV A7
DG E T,

B bHIEDOHENE - =0
TotalPCDD L#AE VL E DO AE D
¥ TH 7=, TotalPCDD DOZA(VHEE| 5 1%
0.00% T, LU ILE DL EEEL
1% 0. 68% T, fHEAFREIL 0. 3036 TH -
7=,

C. 4. &tk : ADMHBEIRVESYE

#4112, VOB DD GRV AT
D/ AE DO ERT,

L ADOMHENEN - TZ DI,
1,2,3,4,7, 8- HxCDF & {KEDOMAE D
HTho7, 1,2, 3,4, 7, 8-HxCDF DZ4L,
MR 50T 0.00% C, (KEOE{LIEE S
I% 0.00% T, FHEEFREIZ-0.5117 TH

>,

D. EZ%8&

XA Fx ML, ZEICEBIT S
EREBEICHEEMIFT LN MbNT
W5, XA AXT UBEITRER AR L
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BRIERIL, A 4 F T U EOPEC
WL 52 5[2],

HHEFALCE, BENEE L TR0,
AT EERITEMSL TS, &
A F % VO BEERER 2 D DMEM:
HI7RIEIR 72 D DOHBNIREETH 5,

BxDITN—TTIE, TZHE, ¥
AT X CEHEBEOYREH, OF VR
FEDOEALIZET A 21T > CTE Tz,
A A F X UHEIC KD EBERZRERT
b5 OIX, REDOEAITHEV, JER
HLELT D EEZ BT,

XA F X FRRE & BERDRVVE
BHELT, RENMEESINLTWE, &
OHEMBEELT, KNIZEBEINL TV
A F X HET, REFRIZETIAA
TWHEEZLNTWD =8, (KED
WIS KV RRE T D, XA A%
OO MHIRERE OS5 RHE, TBE
BChD, IRENERTHZ L TRE
DEETHZ ENBEZLND, KHET
AOMHEOER L LT, EEN LIS
T\, BHEOADOHEB L LTI,
ZHEL D FHWFEBE ChH - 7,

AWFFEIZ BN T, HBERE A KD -
EZA, DTN 0.6 LLFTHY,
WBIFR (FHEIRE 0.7 UL E) 1IZROH

ot UL, JEIRE ORI

WEEB X DD EMEEP N O0RD

THTZENnTE T,

E. &3

1) Furue M, Uenotsuchi T, Urabe K,
Ishikawa T, Kuwabara M, Study
Group  for  Yusho. (2005).
Overview of Yusho. Journal of
Dermatological Science
Supplement, 1(1), S3-S10.

2) Matsumoto S, Akahane M, Kanagawa
Y, Kajiwara J, Todaka T, Yasukawa
F, Uchi H, Masutaka F,
T (2013). Individuals’
half-lives for 2, 3, 4, T,
8—-penta—chlorodibenzofuran

Imamura,
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(PeCDF) in blood: Correlation
with clinical manifestations and
laboratory results in subjects
with Yusho. Chemosphere, 92(7),
T72-7717.

F. WrREREE
1. mXXRR
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compounds in  Yusho patients.
Environmental Health, 15(1), 95.
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G. EORIPERE D HKEE - BREIRB
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&1 B EOHBEAI AROEMEKEER - IEFEBEOLI2 ODHEELE
No. | EM%K ZiEL | ERK-ATEIEE FLEL | EEZRE
&%) ZECK)
1| 12378PeCDF 4.76% | FRIMIKEL 1.19% 0.4747
2 | 334455HxCB 0.00% | MMk 25.00% 0.4381
3 | 33445PeCB 0.00% | MMk 25.00% 0.4087
4 | 3445TCB 17.86% | BEEZXA7T 0.00% 0.4001
5 | 3445TCB 17.86% | CPK 0.00% 0.3846
6 | 12378PeCDD 0.00% | f§7% 34.52% 0.3841
7 | 334455HxCB 0.00% | [RREHR 0.00% 0.3775
8 | 3344TCB 5.95% | FR & 0.00% 0.3773
9 | 2378TCDF 1.19% | W/reaved 4 EIgE 21.13% 0.3704
10 | 12378PeCDF 4.76% | MBXRE 0.00% 0.3697
11 | 334455HxCB 0.00% | HDLaLAFO—-)b 0.00% 0.3661
12 | 1234678HpCDD 0.00% | #AEYIMEY 0.00% 0.3582
13 | 123678HxCDF 0.00% | REESR 0.00% 0.3579
14 | 3445TCB 17.86% | i 27.38% 0.3578
15 | 2378TCDF 1.19% | PCBN4—Y 27.38% 0.3572
16 | 3445TCB 17.86% | ¥ -GTP 0.00% 0.3552
17 | 334455HxCB 0.00% | fE%% 34.52% 0.3510
18 | 3445TCB 17.86% | fIERL 7 27.16% 0.3484
19 | 2378TCDF 1.19% | UR#EHAME 0.00% 0.3479
20 | 12378PeCDF 4.76% | AYMYyb 0.00% 0.3424

KA LEIS « HEXEE THIEME, IR Lo 7o B3 OFlIE
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F2 5 AOHEBEARVWERKEER - AIFEEO LML 2 ODHEEE

No. | EMH&K ZiEL | ERK-ATEIEE ZLEL | EEFRE
2E &
1| 1234678HpCDD 0.00% | 735t 0.00% -0.5417
2 | 3445TCB 17.86% | 7IL TS 4FEIE 25.35% -0.4200
3 | OCDF 25.00% | B21E HARA 13.33% -0.3998
4 | 2378TCDF 1.19% | JLTFZY 0.00% -0.3935
5 | TotalPCDD 0.00% | 737t 0.00% -0.3903
6 | 33445PeCB 0.00% | fRIR1L (HEER) 47.62% -0.3816
7 | 2378TCDD 0.00% | R [EE 41.67% -0.3757
8 | 334455HxCB 0.00% | {AE 0.00% -0.3756
9 | 1234678HpCDD 0.00% | PCBN'4—Y 27.38% -0.3745
10 | OCDD 0.00% | 737—t 0.00% -0.3636
11 | 334455HxCB 0.00% | ¥E5RHEAMIE 0.00% -0.3592
12 | OCDD 0.00% | PCBN'4—Y 27.38% -0.3545
13 | 1234678HpCDD 0.00% | Ao O FHEIgE 25.35% -0.3525
14 | TotalPCDD 0.00% | PCBN'4—Y 27.38% -0.3520
15 | 23478PeCDF 0.00% | {AE 0.00% -0.3502
16 | 2378TCDF 1.19% | MY 0.00% -0.3500
17 | 12378PeCDF 4.76% | LDH 0.00% -0.3459
18 | 2378TCDF 1.19% | K 0.00% -0.3436
19 | 23478PeCDF 0.00% | ¥haRHEAME 0.00% -0.3426
20 | 2378 TCDD 0.00% | IR 28.57% -0.3376
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*3 Lt EQOHBEAI/ROEMEREER - AIEFEEOLIZ2 ODHEELE
No. | EM4K ZiEL | ERK-ATEIEE ZILEL | HEAREK
2E &
1 | TotalPCDD 0.00% | #¥8EYIE™Y 0.68% 0.3036
2 | 12378PeCDD 0.00% | M #E 0.00% 0.2950
3 | 3344TCB 10.14% | BRI+ A R & 42.57% 0.2935
4 | OCDD 0.00% | #EYIE™Y 0.68% 0.2897
5 | 1234678HpCDD 0.00% | {EFk 33.11% 0.2876
6 | 123478HxCDD 541% | £'=41 0.68% 0.2873
7 | 3445TCB 24.32% | {KE 0.00% 0.2802
8 | 123789HxCDD 203% | MEBXRE 0.00% 0.2791
9 | 334455HxCB 0.00% | 7M7Y 1.35% 0.2774
10 | 123678HxCDD 0.00% | GEE - FEJE 20.95% 0.2711
11 | TotalPCDF 0.00% | £ B R 20.27% 0.2698
12 | 23478PeCDF 0.00% | £™=41 0.68% 0.2638
13 | TotalPCDF 0.00% | BEE - FEE 20.95% 0.2628
14 | TotalPCDF 0.00% | ™41 0.68% 0.2588
15 | 12378PeCDD 0.00% | £™-43 0.00% 0.2583
16 | 2378 TCDF 0.68% | BB R 20.27% 0.2569
17 | 3344TCB 10.14% | CB% Lt 0.00% 0.2553
18 | 123678HxCDD 0.00% | LDH 0.00% 0.2528
19 | 123478HxCDF 0.00% | f§%% 38.51% 0.2509
20 | 12378PeCDD 0.00% | £™=41 0.68% 0.2466
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x4 Lt AOHBEAIRVOEMEKEER - AIEEBEOLI2 ODHEELE
No. | 2K ZiEL | ER-AEIEE ZTEL | MEEERE
2E 2E
1 | 123478HxCDF 0.00% | {AE 0.00% -0.5117
2 | 123678HxCDD 0.00% | IYYIATF—t 0.00% -0.5095
3 | 123678HxCDD 0.00% | {AE 0.00% -0.4571
4 | 23478PeCDF 0.00% | YVIRTF—t 0.00% -0.4399
5 | 33445PeCB 0.00% | DEX 44.37% -0.4273
6 | TotalPCDF 0.00% | {AE 0.00% -0.4271
7 | 23478PeCDF 0.00% | {AE 0.00% -0.4245
8 | 2378TCDF 0.68% | LAP 0.00% -0.4047
9 | TotalPCDF 0.00% | IVIRTF—t 0.00% -0.4034
10 | 2378TCDF 0.68% | 77y 1.35% -0.3712
11 | 123678HxCDF 0.00% | DEX 44.37% -0.3592
12 | 2378TCDF 0.68% | JLTF=Y 2.70% -0.3490
13 | 123478HxCDF 0.00% | IVIATIT—t 0.00% -0.3348
14 | 123678HxCDF 0.00% | IVIATIT—t 0.00% -0.3323
15 | OCDF 20.27% | WArEaOES 45 EIgE 25.83% -0.3303
16 | 123678HxCDD 0.00% | LAP 0.00% -0.3177
17 | 2378TCDF 0.68% | {AE 0.00% -0.3159
18 | 123678HxCDD 0.00% | JLTFZY 2.70% -0.3151
19 | 123678HxCDF 0.00% | {AE 0.00% -0.3051
20 | TotalPCDF 0.00% | DEX 44.37% -0.3049
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SRR TR

MAERRER I & DRk BRI 255
- MIE 2 HHI231) 2 JRERHEAR & MISERREE R DL & D BYE-

WFEHEE A% EE @MW LRk iR EE# T —R
WroEw 0% ngE BT FUNRZFERFEE AR A e A P S %

WroEt s RER

WRER & JMERERIOMESRSE Lo HAE LR GBIE 2 1) OJpE
FERE & JIERR IR DL & OREIZ DWW CTiET L7, xS ISIMEE 2 1 33 il & L
INEREREDFRIE & L CINRO FPleE 2 KT 2P = 7 —F R /LT
(AMH) ¥R ZRIE L, fE 2D 515 DAV Emp | E o Mt AMH R
X DIEERZEME (z-score) Z 3R HIEBRFEIRIL & OBEIZ S W T HENFS
Mra AW TR Lz, O8R5, HE2 o md AMH #EE (z-score) D
& (#iPH) 1%, -0.88 (2.13-5.56) TdH > 7=, HMIE 2 o fd AMH & (z-score)
EHERRFRI & OBE#E TIX, 1) WERE O A E TCOHM & EOME %
R &L 2) JMIE 2 I PeCDF JREE & B E 2B X 72V Ay B o
PeCDF &% L HE AR ADHBEZ RT Z & 3)MERAEND AL TOMBO®
B AEL RV - AR O REBHEE LT PeCDF BEICB W T HLEZ 2A DM

TUNRF BRI EE e ¥ —  FHEHEEER

BT LN ghole, THODOREND ., IR 2 MAERREE O3 HE 2
HDOYNEO FFREIC B L MF T Z LR S,

A. WFEEW

BAF XV e EOLFEYERTE N
RO EEEEIC & D X D R EE VM
KAET D& 5 iRt R aY 7 e s 28 &
F OB IR B LR EE - T
WD, T HX A A VEHITIIT A b
a7 NERSCITT v Fa S U B E D
FVECRRERZBETHZ D E RO
ATEBGICHE L RITT O TIIR W
fElEnTng b,

T SN RE O TIREE 2 7Rl % ~ —
A=t L TmFHI =27 —FERLES
(Anti-Miillerian Hormone; AMH) 7 2 73
WHLb X927 > TE 7=, AMH X TGF
B superfamily (ZJ& T HHEE A T, INE DO
BiEFEOIFNE  (RifRIFIE & Ntk i)
DFERIIEHIAD S 5 W S 3L F% > TV DR
WY O & L FHRET 5 Z L nHE SN T
W5 D, I AMH EEEIL, MR ko

TR LR  AREMICES SN
PICRIET A Z N Tx ) FFRE LI
BT 5 2 8D BREBROZ KR
EDOIRIEGT#EORER LI I>Z & Y
NEEIN TS,

Z 2 C. ARBFFECIL, HEMRTR N HIE 2
iz 2 I EERE I IE TR A B D
MZTAHZ EEERE LT OE?2 gk
5 AMH R EE & HUERE IR & O
B IZOWTHET LT-,

B. WFFHEE

1. %8 xR JMERERICHERE X
DHA LR GHE 2 ) 33 filzxtg L
L7,

2. HiE:

O H AMH ¥ FE OFENT « JHIE— 7 2 i
WZXFGE L0 MR 2R E L, iE 2B L
7=, HIEFE CHERE L,
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fH AMH 8 BE I3 b 38 R 55 e 7z
EE (T 78AAMH, Xy /<>« a—
N —RREH) ZHCCTHE L, 55
Az AMH BRI, @EF 656
T AR R A O I o AMH 5 24
HIEYERAE (z-score) %KD=,
OMIERTZE RO  WE—F 2 T
DT — 2 LD RREOFR, . K
H, BMI, MUEEE, HERES (RE%R
B, KHEE) ., WERENOHAEETO
Wi, m 2,3.4,7.8- pentachlorodibenzo
furan (PeCDF) B3 L OB O 1
PeCDF JRFEEZ 15T, JHAEREE IR O FEIE
ELTHWE, Eio, HAROREEHEE M
H PeCDF JRE 4 | fRAT R HH R B2 [ HHPE
P B IR AR R ER B C 0 # [ (48 )/PeCDF
D77 ) DA FAWNTHEE L7 9,
@@’C‘?%%ﬂf_?ft%%% ETHE 2 i
BIFHIMMH AMH 8B & HERE IR

k@@ 2OV CHENZ T2 AV TR
L7,
(B mE~DEE)

AWFFENZ DN TR R TN 2 &b
B E B2 KRE S 29-22) 5 L OTULM
RFERMXE BRI mEEELZ S
S KGRE T 29-326) D AR 5HT-1% . FEhi
L7,

C. R
1. JHE 2 HOERE

IE 2 HOEER B 2 1 IR T, AR
OFEFEORIE FEFH) 1L, 37 F (947
?) ThoTo, MIERERN TIX, FEEgR

2 (MBRFELET) 25 28 il (84.8%).
é&a&ﬁﬂ%‘s (M BEEE &~ & de) 25 10
(30.3%) Th o7z, HWERENLHASE
TOMBORIE &) 1X. 84 (0-33
) Tholo, WE 2 B LOEORH O
if.H PeCDF J& B D HufiE (&P 1%, &~
8.0 pg/g lipid (2.0-45.6 g/g lipid) . 42.0 pg/g
lipid (3.7-692.9 g/g lipid) T&H -7z,

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

2. 4 AMH JEJ

HE 2 #2312 I AMI ¥ o gk
& (&iPH) 1%, 1.80 ng/mL (<0.02-11.10
ng/mL) TH o7z, L+ AMI EEE (z-score)
DOEERBI AR 2 X 1 IR, E 2 2R
T A MH AMI B (z-score) D H1dLfiE (%
) 1%, -0.88 (-2.13-5.56) Tdh-o7=,

3. JHEMETE %ﬁ&@%L
WAE 2 ik 51md AMH R E
(z-score) & JMJERREF R & ORI A4 3 2

\ZRT, JHE 2 oI AMH B X, i

JERAENOHAE TOHMEEEICED

B 2RO, F7o. M PeCDF JREE &

DOBHEIZ VT HIE 2 O 1 H PeCDF

BE EAEBEZRMEEILZR (p=0.5048) 73,

RO I H PeCDF IR & A E A DFER
(p=0.0390) ##@WH7= (K 2), XHIZ

HUERAENSHAE TOBMORE L B

D BRUN - AR R O REBLUHEE i H PeCDF 2

FEIZBWTH, L AMHIEE L FERA

DR (p=0.0052) Z@RDH= (K 2),

D. Z%8

A T % VNSRRI R T
BIZONWTIE, T v b EAWZEER T
X, 2,3,7.8-tetrachlorodibenzo dioxine (TCD
D) RFEIC L 0 I -CHEIR 2 E 5 5
L ERUBE O A Na Y U DEA Y
M2 LA mESRTWE D, x5
RS » k-~ TCDD BEFEIZ L 0 Uittt
DHEIzBNTHIIHF =X ha 7 RED
T P di R LT D FH 4 X 7~
T EnEshTnE Y

— .t FOEBEDO XA A F VU
BREE L 7-H0 COBIE T, Seveso D E
ITIHOBRER TEHIEED TCDD (2R
& U 7Bl BREE & bl U CPARRAEin
MR 725 2 ERBESNTND Y, E
BB IR\ T, ERSR o ML = A
P UEENMETLTWSZE O F
7o BAREARESE IO N EIC BT 5
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TR L ZRIT WL OO IR O
FEidm< e 2 & s s TS,
DXk MZBWTHLE A AT
ﬁ%‘fiW@ﬁm%iXFm&/Fé
72 & D INEFERE # RE T 5 "l REME 0V RIS
ENTWD, LLENRSL, XA FF
FEIR TR 0N IR AR D I B RE |- KT T 522
IZOWTIXINE THREDR RSN TV
1/\

ABIOBED D GHIE 2 BRI 5 I
AMH EE X, HIE 2 o1 PeCDF
FELEAERMBREIZ ARV, BE MG
PeCDF 2, ﬁbf%ﬁiﬁ%ﬁ@ﬁ
PeCDF BE L AEICADHBEEZERD D Z
k#%%ﬁ_ﬁotobmbMi\LME

(CIMIE R EHAE 2 HAF O 2 A
ﬁ%//%ﬁf®ﬁﬁ% L CHERE
% 30 FE DL B U 7= B 2 B8V C b THIE
BETH DB O PeCDF &1L, IE
TR NDOK) 30 f[EDOBETH-T-0, H
JiE 2 oM PeCDF 21X, 1EH A
DL BEREITRW EE2HE L T
% D, AEOBFNIEV T, JHE 2 it
DM PeCDF J2 B 13, 1IE & 5 A OfE (17
pe/g lipid) D% 0.5 (7 (FiPFH 0.1-2.6 %)
T, ZORHOIMS PeCDF X, EH
fEH N DK 2.5 {5 (FiFH 0241 %) & 2
FTCOWE LRFEOBEMER L, 25
@:kﬁE\MEzﬁ@&ﬁf-ﬁﬁﬁ%
JEICIREE L7258 I RIS RE D
574%%//*’50)&% 75:%% .+ AMH
BEIZEE L KIT L TWDDTIEARN )
EEZ N,

i AMH 8 EE 1 ZIRE O JF AR YPE O &
CHEBET A Z A ME SN TWS Y, B b
INEZ 0T B FAA IR, G VR X 0 Tk
S, RS - HiZiE 600~700 5 fE12E
T 50, ZTO®%B L, HAERZIE 100
J~200 FfE & 720 AR S S HITRED
fGelr. ARROIZC £ 2 BEMIIF0 7
iz b Z L RBEENTHS Y Zh
5 DRAED O IR VREI TR LA IR ORI

BHERQFFTHY Z ORI T 5
TERRTE N FIRIfE O EEZ & 7= L H
AT B AMH B AMEAE 2 <972

CUNBEOTHEEICHELE KT T Z &2 HE
23T,

A AMH JREE 1L, BRAROZKON
IEOIRIE T ORTER EITHENL DT &N
WEENTWDE Y, LaLans, 2o
AMH BT FHn & & I T 2@ T H
5 H OO AEECXT L CIIIER DA 2R S
T E R I BT D EERZE L IEF IS
RENWZ NS, AMH BT EEEM 2 3% E
L. EEPERENEZZWT DETITR0nE
EZzoNTWD B9 F7-  AMH fE & 4
PR Lo ST L2 Evs . AMH
E1Z X 2 IV T BE DO FEA L IR 22 D FF
i Clrx7e < JEIFET 2 IO O T H
D2 LRGSR TG D HE 2 )
HHA LR GHE 3 ) ickbW»Tix, #
ﬁﬁ%é%ﬁzﬁ@m¢ﬁ4ﬁﬁyyﬁ
BENERE LV THDH-0KRIEHIC
%E@ﬁ%ﬁ%vwﬁ%%%xffmﬁ
WEEBZLNDMN, S, WEREZEICLD
MEACH 7o (R R B 2 2255 | C L IME
2 O INEBERECATEKEE IOV THR
ELLRASFDHIENEETHLEEZ LN
7=,

E. &

HE 2 I 1T 2 1H AMH B L, £
oM PeCDF B L FRE /A DOMHEBE%
b7, WRIEENCI T 2 HAERTE AN HE 2
ﬁ®%%®%ﬁ%:%m%&iﬁ_kﬂ
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1 HIE 2 ORI

IEH B {E (EEE)

Fi#5 (F) 37 (9-47)
BMI 20.6 (14.2-27.8)
BIEEEHY 10 (30.3%)"
JHAERR R KR

BHRESE 28 (84.8%)"

REFEE 10 (30.3%)*

SMAE AN HEFTTOHR (F) 8 (0-33)
M+ PeCDF;=E(pg/g lipid)

JHE21H M PPeCDF;EE 8.0 (2.0-45.6)

B M PeCDFERE 42.0 (3.7-692.9)

H A B R HEE I hPeCDF 2 609.2 (3.7-20558.4)

* E 15 5 (%)

K2 HIE 2 R i AMH JREEICEEET DA+ (HENFESHT)

o 2 _ AMH (z—sc‘;ore)
[Bl)F R 5 HHRARE P

FE () -0.0461 0.2913 0.1000
BMI -0.1007 0.1876 0.2957
BEEEHY 0.3223 0.0852 0.6372
JHE AR EE K R

BHRE -1.3264 0.2737 0.1233

RBREE -0.0780 0.2012 0.9069

HIERENSHEFTOHIME (F) 0.0629 0.3509 0.0453
M hPeCDF;EE (pg/g lipid)

SHYE21H I I PeCDFERE 0.6293 0.1203 0.5048

B PeCDFERE -1.0840 0.3854 0.0390

H & B R R HERE I PP eCDF R -0.9130 0.5046 0.0052
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SRR TR

EAZTXR VB L DY AMEFETNVICRBITS
Wiy —7 7250 VEAICET 58

WFFEo A
WHoeth &

P R

USRI PR AR B i
SR RIR KR IRE ST BRSNS DB B

ME B5E UNIRZFER G E FA T R s N R0 B B2

DT,

BHREER C57BL/6 ~ 7 AIZ Benzola]pyrene (BaP) Z X XGEMIICI G 95 &,
REZEE CREEENESIN, =T 77 X NEAACSP-A) ORBKT &

A. BFEEM
MIEDOERFERME ELEEZ XL LNLD
PCDFs #F > i ICRKEIICE G35
L. EBFEEMEEIZ T Club A DO EEFE 2338
HHEND ERESN TS Y, HEREIC
B B MR ZE D EJEIL Club MR A il &
L7-HIRE R E 2 Hi Y, Club
B OME 1 A 12 B8 W T Arylhydrocarbon
receptor (AhR) ZFEHL L T2 b 72 Uil
JADOEDTHDIZD XA A X D
AhR %47 L CYP1A1l ORI % 38 U 7= MlfalE
EERNOHER SN D REA L L&
T2, IRETHRLIT, FAEFVY
L DMEEFED A =X LTRSS
7212 AhR-CYP1AL %47 L 7= MIEEN ) EBR
EFNVOERZRE L CEZ BED L Z
A~ U ADRNZRERE BRI AhR (EEIEY)
B Cd 5 Benzolalpyren BaP) #5495
LIk Y RES W ORI E R
TIVEER LTS, FRANEFERBLTND
Club #f@lx, Mivr—7>7 27 X% NEHAZ
EORDOEEMEZ R T OIRTE2ELEL
TWB i —7 7 7 % > NEBAITHEE
& DHERF D 70 & TRl O FIH 0= (2B
S TH 0 Al RGBS 00 2% A o F i
R MRBICB D TCEERZE ZH - T
W5, ARl Farlx, ¥4 AT U HEICK
%508 FRASE (Club MIfAEE) I2HB1T 5

fiir—>7 727 4% FEBAICKEIZER L
T 1T > 712,

B. HFEFE

BaP %~ 7 AR KGERIICR G- L, T H
BRI 21T > 72,

HREIZ1E C57BL/6 ~ 7 A () 10 FH T
Tricaprylin(TR) CI&f#E L7- BaP % 1 L&
720 500 g(B0ul) & K[EUIRD k., #%
KEMNTERG L2 V2 RIS IIASE D
FFb0ul &5 L, &5 7 HZITHi 2 B
D, NTT7 4 VEEEITSTL, TDk, E
YA T A RZA{ER L. HE 4td6 L OY PAS 4t
B TIHEDIER DRERZITV . KIT,
SurfactantProtein (SP)-A, CC10 |Z L A%
P e th 2 fEdT L7,

C. MERR

BaP RRE & 5%, &5 7 BIZITHi 4 B
DH L CHE el THREF LR, 2o
DFREDORIERT 772 EICEITR O e h o 77,
R a2 o BlER T A L BaP D
BT MREX FEROEE L BEA 02
NEE I, (Figure 1)

PAS Yufa T, BaP BEIC I8V T Ry K Ik
AT WS RS SRR C L PAS [
a3 g8o Hiv7-, (Figure 2)

Club AR A & o /R 7 B CC10 123 5
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PURCRIEYREZITH & HRE X EREO
KER DNEGE U, 1T & A E D Club HifE
ThbdEEZLNT, HE BeafRE, KR
MRE L ORI & S DO L TR S 1
7. (Figure 3)

SP-A THREREEIT &, KRMKE X
fHir, Club MIREFEAROKRE X EFTO
SP-A D3 HLL, TR #E & b LT Bap B CTHJI
il =Tz, (Figure 4)

D. %%

fitir—7 77 % hTuaT A 3R mEiE
PRI E LT, MiOREEDZART S, M
fa 3 & 2 R EF T 2 DIZRIZTZ > TV b,

ffitr—>77 27 % N 7as A 121 SP-A,

SP-B, SP-C, SP-D @ 4 f&HEMNHV . +D
9 b, SP-A & SP-D IIKIEMTHY . SP—
B, SP-C|IBi/KMETH D, FERKE TIX. Afi
NEELZTTEBRON,S F~—h—L L

THEASN TS P, MERE 2BV T,

Rk 25 T 2 DR L7280 | SP-A D
MHRE EHE —HOX A A D
BEICAERBEENRD LTS Y, i
DEEZZ T T-BRD SP-A DIRNENIE IR
B Ch D2, SP-A ([ZHEL L 7= SP-D T,
W E AMERIEBIC T D Mg SP-D | H-pF
12, RUE SMREYEER R 0 SP-D R EE DM
TTaZenMESHTEY V), JiFEE)
LM ~DY—7 77 X NORHENE
BINnb, A, FxrOFEEETIE, SP-A
Yuft TlE, BaP 2 E SNT-RET. HREHY
KA DO RERMRE LI COKGE B O
SP-A OFELOMGI 27D 7=, T4 Club
MR EEIC X ARER & mik F~D i H 23
R SN DD, A%, IH-CRE SAifaE
HIRF O SP-AREZRIETHZ LT, A
REAFROOMEIA 21D CTITS TETH D, %
7=, oYy —77 27 2 MEBRIZEL T,
SP-C DG EYe e H 4T > 7223, £ 11 Bt
N AN o Wl N NE= WA N | o o= 8
otz (KFER L), SP-D (2B LTI,
Rk 25 AEICHE L-@ Y . mHEE LA

& Bk WEIR &\ o T R SRE R I AR RS A
BBV 9 SP-D kL THIMEREEE
BT AR+ & LT, 5%, e T ET
5,

E. fEaa
~ 7 A2 BaP ARRREMICEET S &
12 & o> TRGE EFZ T SP-A DFBLOIET
iR,

F. WFREREE
L

G. HMMEWHED HE - 2EIRN
L

H. %30
D) i EE— fth, (1985). WMEIZIIT HIE
W70 © ONCRIE R OFEE — il 72
DICRIEFIC OV T, BEERE.  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 cells
and C57BL/6 mice: possible mechanisms
for lung dysfunction. Am J Respir
Cell Mol Biol. 2010;42(2) :210-7.
4) N’ Diaye M, et al. Aryl hydrocarbo
n receptor—and calcium—dependent indu
ction of the chemokine CCL1 by the en
vironmental contaminant benzo(a)pyren
e. J Biol Chem. 2006:281(29): 19906-
15.
5) Nishikiori et al. Distinct compart
mentalization of SP-A and SP-D in the
vasculature and lungs of patients wi
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th idiopathic pulmonary fibrosis. BMC
Pulmonary Medicine 2014, 14:196

6) FPEFE—, fth, (2014). BMAEI LT
B AT X VHED NE~DZBEOHYE
& OIEREDO T EIZEE T 5 R HE

BE BT 5 M Surfactant protein |Z
BE9 2 5t) . Rk 25 £ HEREE
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Figure.l |HER®&

50uM

AR a2 N BIZR 2 &, BapBE CHIRE X R DOIEE 3D 5 (1),

Figure.2 |PAS#%f

PR A X3 32 L2 O SR R Sl T
TREEIZEL LT, Bap#f CPASIHMEMIRL DI Z 3OS (T) o
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50uM

RHEE A ISR T 5 & HEYL AR BEBaphE T,
T EERDOIREZZRD D (1),

= B
A 4
R R

ERMRE X, RAE XK EROSP-AOFREIE(T )i,
TREE & bb U CBaplE THifill S0 TR 2 D,
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SRR TR

RV DORERT v MCRIETRECHT S
T8, BRAEEN, HFEWERRN

e EE BBl RRARRERERTE VeV T—va R HEEER
el 0E SR R EREAEEESRS B PAERE R

MEEE NV ELrOEENRT > FORLERMMREEITEEICKRIET
BRI OWTTEIFRI L, ERAEETFTE, o 4EMFTFEEZ W TIER
Z v b EHERE LTz, T OREE, VON—FREY 2R 2 AW 2 RE 2 O
BT, RV L R ERECRIERE & & B2 ORIME BRI K D KRR G
DIFIEN R STz, ITENVEBRK TR, 7 v FORIBHREIEALZ/ER L, {FEE
N OOAREFRE 2 sk L7 BTl XUV L U5 T v hOBBMHRE D AB
WRHME CIREHEE DK TN A B, £7-. myelin basic protein (MBP) DT
(XIEFE 7 > MRS L RV E L O EREHTETOMP DR TR ONTENE
BRI hoTz, ZRHORERNS, XU v LU RE S EREEZD AR

HhglEE I LRt mg s v,

MAEDOBEER I8 & A L IEBEMORERE KT S5 2 & TRRE O

A. BFREEW

1968 47 I MIEFFRAEEZ, VIO
B LUVERITVERMERIICH 503, BIFETH
L OUCEHER 70 & O MHREIR, BRI/ &
DR RER BB IZ 72 & DR JERER 72
ERkx IER N BRBIE & L Tik> T\ 5
Vo R LB RO 7= DI B R & L
THFERA SN PCB(RY ke =) &
LHHETHY L DBE CRIBOBRH
RO L O VRS, B R SERE 72 & OFRE
PRREE J L OV R IR E S S 4
TW5, L LZDOFRAEEFIZ OV TIER
LS TV ZRW 7Y g, Fx
DOFFEARERIC L D & A A% a0k
EMDO—o>THDHER VL OFEIL
AR MRHEDRBHRE | ZHEL H 2 5 FHE
PEDRIB SN, L, Xy L
HIZX57 v FORLERBHETCOR
2 L ITENVE IR T 2 BEME IR S
MTIEZ2\W, 2T, RNy v LU %
17 ADZ > &R L, ATEFRFIE,
BREMTHFE o TEM TR FIEL H

WSRO RIS I 5 R e
v ORFEIFGBEER & 7~ h OITEIZEAL
ZIER T v b &R L,

B. W3 HEE

4 D SD RIEMET » b (LEIR, RE
A) R, EF Ty METIE Cornoil,
ROV ELUBETIT0mg/ kg XY EL
~% Cornoil IZIREROEE L., R
R X D IRE DA% UGO BASILE 4
¢ VON FREY 2l & @& 2 F WV CHIE LT,
7 v N ERIEEE AN, — EREALE L,
7 v MO BREICENTZEE W EZ 2 TR
L7 BIEICES L CiL b Ll EREIRE 2 BRI
THEE3EEIT L, £72. 7 v FDOITH)
FER L RIFPRIE T CRAARARR T AR AR
it UTAEAR R L 7=, = DO —E DO H%AR
PIRE A SRR T = L N — (TR L )N
H T AN D TR AT 2> S i
Rk Z & U | F IR LSO AR AL
IZ X o THHRE S D IEEENL D5
EHASERT v MhbBLNT-H0 &

— 122 —



WREt Lo, £, —HOBBMHRREIX
-80°CIZHHPRTE L, WesternBlot k% H
U7~ myelin basic protein(MBP, abcam)
DOIEERRFHIEH U7z, R U 72 R AR iR
HXfiEE% . Lysis buffer W\ TH
NIEEMH L &N Xy B
Wa 109K U727 Uy I RFIVESRIK
iRV NI EESBEL Zhx
PVDF S| ZHRE L7z, Z ¢ PVDF & _E o MBP
(2 XD EBERICHE > T L7,

(fwFEE ~DECRE)

g OEF B L OERRICE L Cid, A&
REERL R FEY MEEZ B S OFF ] (B %
EE @) 14—016) 25 TITo 72, &HK
FETIZT > NOBIBMREI 2B L. %
D% GBED T L X & EENIZEINE S
LTCHIZESL LD DT-DR#7: EDIREE
1356 U,

C. Wi

NV L ORI 5% R
12 & B D25 {k A VON FREY i &
ZFWTHIE LTz, T DFEE. Cornoil £
OEGL7-EFT7y MELY 30 mg/kg
RV L UBRERECRRB OKE & &b
2V OBE EA N RN, R e
VB THHTIZ1.12 £ 0.12, 14 HH
TX1.08 = 0.16 , 31 HETIX1.11 =
0.16 THIME _EF 1T K 2 KBER S D FRIE )
Roh=(X1),

ITENVEBR I 1T 2 BE RS DIERIE & =R
CMMERTE AR DAz BE s BE O BAfR 2 a7
5= 1T, HERER S DBIENZEE LTz 14
HEHDOZ v &AW TITEIERK T#% 1%
FREE T CHARMIRE OREAR 2 /ERL L Al
WRLE CARIE MR IC L » TR S
HIEENBEMNOEEERELER 7 v MDD
HEoh-b oL iimas L7z, Corn oil
 ROBE5ELEZEST v NEEO ABfRHE
DEEFREE L 22.550.8 m/s. A S T
13£9.3+0. 7m/s.CHHMETIL 0.9 0. 4m/s

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

THo7-, 30 mg/kg XV L UEBERE
D A B RRHEDIREHFE X 17. 220. 9 m/s, A
§ MAETIZ 8. 720.8m/s, CHHETIZO.8
+ 0.6m/s TH Y, ABRRMED (B E )
EFH7y MELZVETLTWD Z &0
WHiTz,

o RE R M DR B R AL & BE R
(myelin) @ LR Z #FT9 5 72 912 Corn
0il XXV vLrora&51L7-7v b
K VBT BRI ZRIR MR 2 {4
LT EARZ MEERER, AT T A XL,
Western Blot {£12 15 myelin EDOfENT %
1T-7, 2 1X myelin ® Western Blot
DFEHR A2 ~T, Myelin &% Corn oil &
HLIZIERWZ v MK L, 30 mg/kg
VBV UEBHETAETORTARAON
TENBEZEIX o T,

D. &%

THIE DA D 45 LN R 238 L
TWENBETHL XA AV HFEED
JERICIMNE SN TWBEBRENNWDS, Z1b
BEOMKEFARVIENNE T = =— 0K
A X B IIEE ALY SEE
ZR L TCW5 Y, PCB, PCDF, dioxinZd
Dioxin B{LAMIC L 2 1k 2 | LR e
REENETH Y RIFHREEEICLD D
DEEZEZHILTWD, FIEFRFIZIL 39. 1% T
boT-BREEREOBEIL, 30 2
WX TIE 59.4 %E THEIML TV D
5-7)

AEIOFEBRTIE R E LU EERT
v N OROHERM R EITEEIC XIZ

R IZOWTTEIFEM T IE BRAEES
HFE D TEMFRRIEZHWTER 7
v & HERRET L 7, & OfE S, VON—FREY
A EEE & O TR 2 b0 T,
30mg/ kg X2V B L URECHERE & &
H 12 %D OB BRI X D KBRS O 1
EN R ONT-ATENERK TR T v hDOE
FRARRR SR A A VERL U JEEY AL D5 B
ErHEB LRI XL URE
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WK 29 AR ST B T B A B 6

7 v N OBIBAFREET D A B B TIRE R
FERMET L TWAREREE, L, A

S HRHE L C BAHETIIE T OENR LN
HLODOHEEEITE ) T F86YVICk S
& X X HE B TR Bl RO R
L QU 72 E ORI MRRIEE B L OHH
MRRFEENZ N & HE LTV D, RIER
DIEEIC L DR R O5E RO
REEEORIEEZRD D T N NY, =
O DOFERNS XU L S T -
JERZIRZ % ABRRHEICVER L, IREhENL
DIREERE R T S5 2 & TREOHM
AR Z LR, 7 v NEEOfit - 57
FITZ & D WB3BE s D 3B HE 73 F & 1 7= B
REMEDS IR S D,

Western Blot %% V7= MBP D& T
IZIERH 7 v FRECKR L XY E L UBET
ZEHT O MBP ODIETRR LN AEZEIT
727 o 7o, BEEE (Myelin) IJMBEME DMK -
D BEHR L S AU T2 AR L T AR L A s
EGRENHLS 2D 2 ENMBN TV D,
FRAIIE D Hh R 2 B 0 & < BEFH 1T IR E
AT 50N, P ORI 5 B8 & ik
EW o, BEEITR AL L0 R REE,
EENRRE, R REE . HEIREE . FBHER
RERBRDIERNAEL D Z ERRESH
TW5 Y, F7o, BBEMERZEIC X DR
EOBERAEBFAIRT CIL R OR
ERESRIE NS STV D Y MBP 1%
Ao BE AL OB (20 An L B %
BT 2 EANEHE CTH D, S RIOHE
BRClI MBP & T, WKBER S DIRAE, A
B RRHEDAR B KT & Wi o B E I &
et LN B BEITALN o7, Zh
IR E L URAS & CRRMETIZARL
ABBMED I BLERIF LI L, F
7o, ABRRHEDEEEE #5E IR T2 S
BTIEWRNWZ & D —E ORI T D I
WeBE DL > 72 72 DI B 72 22D A B AL TR
MoT-mREELE 2 bD, Stk B %
T oo EHE CTHDH. myelin
(MAG) =°

associated glycoprotein

myelin oligodendrocyte glycoprotein

(MOG) b B AN NELE X HLD,

E. &
AREBTIIN Y B L EERKRL
PR E T v P OITEEIC KIE
TRELTEFENTE EXEEENT
E D TEMFHFREEZRHVCER 7 v
N &SRR LT, T OFER . ORER.
VON—FREY & E 2 W 72 R A
fbOWEFTIZ RNV L B R TR
M & &bV OEERICX D
RIBE IS D BIE DS H, B AV 72, ATENFEBR A&
T#%.7 v NOBBHREIEARZER L |
IEENVENL OB 2 i L 72 /53R T
XAV ELUERE Ty N OBIBAERR
D A B fRHE CIREHE DK T NAD
IL7=, £7- . myelin basic protein (MBP)
DORRFICIZIER 7 v MR L N Y
B LR BRETETO MBP O TR
SN EBEIL o T2, 2N S DOfE
Bng XU L s il [ ER A
Bz % ABMRHEDOREREICHEZ R L,
EEVEMNOREREZ KT SEHZ &
TR OHMMEZ 5| X 2 Lz wReME
DIRIE X7,

5| FASCHR
1)Aoki Y :
polychlorinated

Polychlorinated biphenyls,

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

2) BARL, Bz, =ZHEF : HIE
BEIZB T DR FAIRT A, @R E &
60 : 462-463, 1969.

ET 22, HHERIURS, WHEFA 1Bl
FERFE IR 28R, MERFKLE
PCB. f&[MEESE 68 : 139-144, 1977

4) A ER, KRB, (LB, =4,
FRHER, SRE— 36 FEL ERBLE
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HIEBE BT 2 MRER. &M ES

B B, 564 B XUV BPLUDOR 7

7

96 : 152-156, 2005. B 1. Ry ELUREIZLDREMBERE D
5)Chia LG, Chu FL : A clinical and =4t
electrophysiological study of 1.5
patients with polychlorinated ®
biphenyl poisoning. J . Neurol . E S S G
. I L —
Neurosurg. Psychiatry. 48(9) :894-901, 5 * I
1985. % —&— Com Oil
6)Michalek JE, Akhtar FZ, Arezzo JC, £ 0.5
Garabrant DH, Albers JW : Serum dioxin E
and peripheral neuropathy in veterans
of Operation Ranch Hand . 0 0 7 14 21 28 35
Neurotoxicology 22(4) :479-90, 2001. Days
7) Thomke F, Jung D, Besser R, Roder R, Ben, XY E'L . n=b
Konietzko J, Hopf HC : Cranial nerve
function in workers exposed to
polychlorinated dioxins and furans. X 2. XL BN KM myelin
Acta Neurol. Scand. 106(3):155-158, basic protein (MBP) |Z X % WY DZE
2002. 1t
B)EH Rz, it  RIEMHREOEE. AR
PRS2 M 36 97(8) o 17711777, MEP M e
2008. GAPDH S
0) R —, FTEBSHL : ST K 2 RAFHHE o 0 makg
fEE DM 26(1) @ 3-8, 1984.
1.07
F. BER# ¥ T
L. R a3 0§ f%%% /Z%%?
§§ 0.4 // %///f

\

7 00
RS L OEMHRT R TS A RiE o %////4 ?//;%////é
< RAET R BT 2. Fukuoka T
Acta Med, 108(3), 27-34, 2017. 0 Corn Oil 30 mg/kg Ben
MBP, myelin basic protein ; Ben, -X
2. PREER VL. n=4

L

G. HRRIPERE D HEE - BEIRIL
1. $FeFis
®L
2. FERPE R
®L
3. T fth
L
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SRR TR

Helicobacter pylori BRE#Z DO B AE Iz 4 5 activation—induced cytidine
deaminase B X URF M 4% D5

WFFEo A
wsEt g AiE

T 7 UK RERRIERAENELIY T
WA MR R E RN RS B

MEEE :

BEOBRAKRFICEBWTEGTWRERIEHO —DOThHD
activation—induced cytidinedeaminase (AID)FILNEEI G452 LR REINT
W5, AID IFFEA R L AD~—H—LbEIX N2 0, BHIHEEICE
7% AID ZEL & BB OB ARRE TR & OREIC O W TRET LT, £ D
fEF. AID ERBEEIC B W CHIR T BIZIEES A RICE o 1), EER., 7o
LB IREEE OB IZ DOV TIE AID 288 & OB EIIER O 720> T2, 5%, AID
R E AR RIEDORRER pb3 72 EOEMHIEL T & OE A BETT 5 %
END DD, AID FEBUIFRWREE ORI & 72 2 rTeetE s HER S vz,

A. BF3EERY

B O R AT B W CEG - iRERE
ZHEDO—>Tdh D activation—induced
cytidinedeaminase (AID)F&ELHNEH 595
ZEPRINTWD, BRBAEDFEELR
& U Tl Helicobacter pylori(/
pylori) WET ONH0N, BREFERELH
BERAEICEET D Z EVEFNFEIC X
DIRENTED XA T EORE
FIVECDEE L RBEEND, Fx i, B
HAH Ik L CNREITRIE 2 it L 72 E
BZIBNT, A pylori BRIEHE & EFRERE
O HLIReE T B O SR L & 8 e B9 LR
L7z R, A pylori FREEZ1T->TH B
BAEFVLTLHETLARANWZ E2®EL
77 ZDOZ L1X. A pylori BREHDOHE
FAEY X7 BRER R OEBEFTRICE D
R R L DORREEITHE S D ATEEME
720 T2 (B EA N U AT EMOER N
R EBEEICEET OAREELE X
b, £Z T, LA ML AIZLD DNA
BI5 & OBEN RIS AID OB
PNIREETRIIC L 0 OIbR L7z B O YR
Bt HWTEHMT 52 & & LT,

B. WG

2004 4E7> 6 2015 4E 12 4 B TR F R IC
*t U CNREEIRIE AT > 7= A pylori Btk
FIIIBRER O 84 Bl 2Rt L LT, bR
D Hematoxylin & eosin Yufaz4TuN,
FEEE T oy L2 okh U U AR R 2 00 A B % 5
fli L7z, 7=, FFICUBRSN-ERZROH
FERELZ DWW TR F B RIEMEZE L & 3F
il L 7=,

WA ERE Y] % VT AID & pb3 D5k
ML 2{T 7=, AID ORBRIX
proportion score (JEEEMIARIZISIT D AID
B o E) Ik SE 0-5 &,
intensity score (AID YefaDFHE) % 0-2
ATl L AR 4 SULT Db DA EF
HiRE, 5 AU EZEBBBICOE L, £
7o AID FEBLTHED T L7 2 BERIC W T
s PR 7 PRS2 7Y B & TEBS Y L 7=,

C. WFaisR

KFE T M 59 Bl 2otk 25 3] A7 i 46-85
ik (¥ 68 7%) T, H pylori Bl 71 4,
FRER 13 B TH-oT-,

TR LR Y B D FE B ATD (T ERE
161 B, ERBEEIL23 B CTH T, 28F
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M2 31T D BG PR 7 FRE OB (% 2 b U 7=
A BRBBITEREABICHNTHEE
ICEFEThole (Fhih Il maBiEt
66 7% vs. (RIETRE 68 7%, p=0.04), F 7=,
AID EFEBLH] & ARFEBFIZ L oD D BRE 1%
BREOEGICEEZRBD -T2 (13% vs.
16%) , AID F&H & FRELRE ML= AT 7 oo B8
IZDOW TR 2 & AID S8 BRE Clis
BRI T UEBORENFEIZS
otz (30% vs. 10%, p=0.02), F7-. &
BB CITEE BB TR TR
HENEEZIZZ)o>7- (31% vs. 9%,
p=0. 03) 73, FEEEAIARSY | RIS, R
AR 2B OA 1T AID BKEORECES
DRI T2,

D. £%

H pylori YL IXB R EDOEEERE T
H U | 3R OwTR X BEF GBI BV
C. H pylori BRERE CIZIEBREREIZ LA
THEICEEBEEBERES M S
Z b, WHRERIERE CIX A pylori
FRE DB EID bD Z &t o T,
—F R RIBRFICIEH DL OD L EH
MfEBIEE L 2 - x O cik, FHH
B RS 2 WHEBEHIRERIC A pylori BRI
ZITo72 & LT HFDHDOBFEEARIT
VP LHBIET Lo, Lo T,
H pylori FRE%DOBEIAEY X7 D3FRE
S OB %I XD MBEFENE LR
FEICHESIND DM, HDHWE, B {EA R
U R 7p S O IR ISR EE % O B E
FAENTHET L ONCONWTHRET 2 £
LMLEND D EFE X, KRR EZRMSE LT,

H pylori BEMERBE OB EEICBIT 5
ATD FEEBI & FRRR IR IEMEZ L oD BEE %
FRET U723 i, AID 8B B EZER IR
B ERACAEICEEREEZRO T &
DRENTWBEY, &5l A pylori &
EIZL D AID BEUME T 2000, A
pylori REGH L0 L@ 7= 2 L@
HERTND Y,

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

AEl,E FIIEEERC I 1T 5 ATD FEL
L RS O RFRE RSB A et LT, &
DG TR AL & ¥ T R I8
VT AID 3L & OBFE S HER S 7z, H [E
HEBOMEICL Y AID EHENREARDTH
BEMEIZTRETE RV, 2T L Tidtn
PrOIA I B W TEEOE S EIC BT 5
ATD 3B & Rk PRI RIE D RREE & o B
EMZDVENDD EBbs, —FH., R
FRARRR SRR R & O EA BT LT- & =
A, AID B CHE T iR N A E
\ZZ 0otz BEEEE, 2MbE, HoH0
XU o NEREAR~OIRE R & AID ¥
BB AZZRD R o722 v AID %
B s 5 R O FEEE & 70 B AT REME S
HEW S 7=, AID 1 pb3 I+ R A 1L U
O ETHEMEAELRTEREER TS A
REMEMHERI STV D Z &5, pbd 3EHL
& DRI#EAZRRFTT 5 & & 1T Rb-1 <> DCC
70 OO N /IEIERTHDHVEI A
~ v FEEBELE T L OREER 2V E
IZOWTHRFTT 2MERH D00 S FiL
AR

W RIS D H pylori YR D
RTIZHE, A pylors BRELIZBEE L 72\
BREOWMEF DML TND, ZDXH 7%
H pylori RFEGEIZHIE L-HBEIZBT
% AID FELORFHE, BRER 71RO < B
{EA NV ANEBBEICE XD ELR
A5 BT LY FE L ATREME DS HEH
XNA., H pylori REGEBIZBIT 5
AID FELORE b [fFRIICITHE I AfL
TWE 7z,

(235 k)
1. Fukase K, et al.:
372(9626) :392-7, 2008
2. Maehata Y, et al.: Gastrointest
Endosc 75(1) :39-46, 2012
3. Nagata N, et al.: J Gastroenterol
49(3) :427-35, 2014

E. #iw

FRHIBEIZHB W T AID BT T =

Lancet
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RO & B4 5 aTREME MR S
2o Atk MRRTFHIRAEDFRE S pb3 F L
EDBEEIZ OV T O ZMA TITE -
AN

F. BREEARREH
B S CTlEe v,

G. ABYREERE O HEE - BR&EIRK
(FPEZET,)

1. ¥EFEUS

72 L,

2. FERBHEEH

7L,
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AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

ST

==

2.4,6-—IFEMBRS T2/ T HPCBEMIKOEMNTF I 7 1 v — 212 L DG

Wroes s EE (F5E
roe 0#E KM TR

PR AR FRER A 2%
PR E R R R

A

SNG W ENALNI T,

RAEPE X, 2,4,6-—HEFEB~ B 2HT 25 PCB (AR D 1 > Th5H PCBI8S [ZDX,
Ty NI ey — AMSIC LD Z Tz, TORER., 7= /7 V)LE 2 —)L(PB)RITALEL T |
FF Ms TO &, 2 FEEOREY M1 BLO M2 ARSI, GC-MS 12 L5 BT O #5 8. i
K ITNT Y, AT LIER S T8 422 THHZEDD, —KERLIR THDHIEN G
Lhpot-, F-. EREWIDO M1 1L, 757 A MF 407 M558 BB N2 805 4-
KEBBILAR THLZENRIBS T, SHIC, [REiEEEEL T PB #BEMED CYP2B EEE (v h
CYP2B1) DRI 52 RES -, 4 El, GC-ECD Dl EBRARF]) D=8 IEME/LE BT
BORDSTEN, 2,4,6- —HHREBRAEA2HFT 5 CBI88 1%, CB182 [AIFkIZ, s r a4

A. TFREE

b MR CRR T CRBERE SIS
PCBEMEE 3, 4@ LT, 24,5-ZHFEE
B YD N T23.4,5- NG H B
BUra2HL TS, FEE. 20094 Todaka >
DV IHE FE A DA 3S AR 1% o JhE H I iE
DPCBEMER 2 7GR, HIEBE B X
CEFEEHEONT N TH., 224455-
hexaCB (PCB153) . 2.2°.3.4.4’,5,5’-heptaCB
(PCB180) # L WO 2,2°,3,4,4°,5-hexaCB
(PCBI3) N &%\ 2 & Lavh HESRE
TR FHED16~22[E LN & 2HE LT,
— . FBxIIREFRE 2,3,4,5- D05 R E HL
B E246-ZHBREBWAS B UNDAD
PCBI2D I DWT, I b, BELEVRE
FOEMTRZ7mY —L(Ms)a W TR A~72RER
W OB IFMsS 1 REE O H M- (3°-
OHfEK) AT HZEZ LN LT, SHIZ,
PBRIALEEZ v MFMs Tl o LI FE(E~
==/ (PCB187, PCB183., PCB180) &L~
10~ 5015 E v G TSN O ZEH BB
7ot 2T, ARWFZETIE2,4,6- —H F B
NBE2356-UEFRERNEUNDK
%HPCB188 D 7+ M FMs (2 X2 1% 3 & 7
PCBI182&tb# L7z (Fig. 1),

B. BFR 5k
(D PCBI188 &% : Hutzinger & D51 TIT-
77. 725 2.4,6-trichloroaniline (1g) % &
WEE 6 ml & & BT 2 RER RS . AT HE A
fer b D LAZEBMTELTY T Vb LIz,
INETER=RFUL 30 ml THEMELT-
1,2,4,5-tetrachlorobenzene (2g) (2 hN Z C .
110C T 2 R RIG S ¥z, RS I
chloroform THitHit&, > U W7V T Al
DT, BRI BU HPLC CRERLL 72,
HPLC Do tidHIELL T O#EY Thod, 4
Wriges. @Rk n~hr o7 LC-10AT (&
R 5 BT, 0DS 724250 x 20 mm id.,
5 um, YMC #) ;7L 524, 0DS FL A5
(50 x 20 mm id. . YMC &) ;% &#a.
acetonitrile ; i3 . 4 ml/min; ¥ H K E . 254
nm, @ 7 v T Ms OFR%L - Wistar SR HEM:
ZvMNIRER 220g)% V2, T MF Ms 1,
RAHE, 7= /N E X — )L (PB)RTALEE
(80 mg/kg (KEX3 H) BLU3-AF /a7
> h Ly MO)RTALEE (20 mg/kg (KEX3 H)
L7=Ty bbb, WECEVFEARLE, ©
PCB188 ® 7 ~ FATF Ms 12 L B : 40 uM

CB188 Z NADPH “£f%%(0.33 mM NADP, 5
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mM G-6-P, G-6-PD 1.0 unit), 6 mM MgCl,, 7
v M Ms (I mg protein) 33 X T8 100 mM
HEPES #Z&i& (pH 7.4) L EHIZEFH 0.5 ml &L
T.37°CT 60 min A2 F=2X—r Mk, KISHRIZ
chloroform-methanol (2:1) 0.5 ml & n-hexane
1.5 ml ZINZANT o7 A THRESIH LT, fil
HiE 2 EATWV A EZ &b TREE.
diazomethane TAF /L LL | —#% GC-MS |2
Lz,

(fmE i~ DAL E)

M RSB IT 28 EBRO T D
FEEFIZHEN, TV D RBERITERL T, Wz
TXHETR T 57280, BAR T VT THEE
%, SHERDOO MM LV T SE T,

C. R

PCB188 O&f%: PCB188 DB —7Z4yEIL
RAELIZEZA, BRI EDNT, GC-MS
DFER. 718 392 TH V., FNARE—7
N T ODOWBENEBRINTND Z LA
L7, INEIX 3.6 mg T, MEIXIZIX
100% ThH 7= (F—FRKEH) . LT, Z
N HWT, REFEZIT - 72,

PCB188 DT vhT Ms (21513 : PCB188
%, NADPH fF(E T iFXBIZ TV MT Ms L&
H12,37°C, 60 min SSHE7, Fig. 2 12,
PB FiLEE T v NIF Ms (ZXWAERKRI N
PCB188 Xy (AF /LALIK) D GC-MS 1255
Sy MG A R, PCB188 ({f:4# 14 13.51min)
xRt & B oy — 7 R FRr R

15.35min (2R HESTZ, 22T, SIM HEI2ED,

m/z 424 TR LIZETA, Bl —
23— KBEALAR (ATFABIR) THDHZ L, &6
1220 fFITHER LIZEZ A, 2 T 528
DB 75T, LU RERE—7% M1,

INETRE—0% M2 &35, Inds, R Ms
BLOMC B Ms TIHAEITR SN
7otz (T —2 K E#) .

Table 112, MIBILUOM2D < AATZRLD

FERAE TR Uz, MIDOAF UALIRIL, 558422
THY, PCBI88D 7y &I Ym/z 30 KX o7z,

ZOFERNS MUT—KERLIETHDHZ L, S
BIT, T T7 A M A miz 407 [MT-15]728 i
2 <RHESNDZENALINI RS2, ZOHE
FIND MU AL, T b bAfIIKEE RS
BT HIENHEESHZ, M2IZOW T, BE
DEZAMEIRTEO AR TH D,

D. ££

CB188 @ in vitro fUia 70 ~7-#5 5. PB Aff
LR M Ms TO A, 2 FEFEO—KEE LR
DM ST, Fig. 3 IZ7vMF Ms 1215
CB188 Ot ERHRR AT,

4[|, CB182 L[FEIkEIC, PCB18S % PB RijAL
HIYMF Ms TOARAERSNIZZENG, PCB
@l YL T, Fvb CYP2Bl N EICE S
L TCWAZENRIEEINT-, 7255, PCB D&
ST FVTCUW 2 GC-ECD 2MEH AR A]|273
STZEND, S ENIREH O EEITITELR
Moiz, A%, PCB188 it & B ik 7.
PCBI182 LD AATHEEBIZ, EMTF Ms TD
BRETE N2 5 OH0 ThHD,

E. #Ed%

PCBI1881%, PBRILEE T MFMs TD Z Lt
BRI B 2RO — KR bR~ & (R S
7o T2, ZOMREHNIIPCB182 & [RIFRIZ,
PBFEEMEDCYP2BEESRZ N K& <BAE LT
5HZ eI T,

F. BEEGRIES
Kriz7el

G. BFREHER

1. SR

1. KHETRE, BEHBAT, RO —,
B, ORK R, mEEEHh, HEESE,
2234456 -CHEFNE 7 = =/1(CBI182)
DZ7 vk, BALEY FBIXOE MFI 7R
V= LKA @ EES, 108(3), 51-57
(2017).

2. O. Kimura, Y. Fujii, K. Haraguchi, Y. Kato,
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C. Ohta, N. Koga, and T. Endo, Uptake of
perfluorooctanoic acid by Caco-2 cells:
Involvement of organic anion transporting

polypeptides. Toxicol. Lett., 277, 18-23 (2017).

3. T. Endo, O. Kimura, M. Terasaki, Y. Fujii, K.
Haraguchi, C. Ohta, N. Koga, Y. Kato,
Growth-related changes in non-essential
metals in the liver of star-spotted smooth-
hounds (dogfish) Mustelus manazo form the
northern region of Japan. Mar. Environ. Res.,
131, 156-161 (2017).

4. Y. Kato, A. Fujii, K. Haraguchi, Y. Fujii, K.
Atobe, T. Endo, O. Kimura, N. Koga, C. Ohta,
S. Yamada, M. Degawa, Possible mechanism
for the polychlorinated biphenyl-induced
liver-selective accumulation of thyroxin in
rats. J. Toxicol. Sci., 42(6), 663-669 (2017).

2. WK

Lo UAREER, KETHEE, RA 1R, @R,
INEEEA, BHEA T, Ko —, 58
{83E, 3,5,7,4’-Tetramethoxyflavone (KTM)
DFyMIEITD in vivo U B ARG
BHEFETUN -SSR S (RIS R
. ET) ER20 4510 A 28,29 H

2. KRR IR, SRR, RO, Ik
N, KHE T8, HEESE, mFEHh,
Caco-2 HifaIZ351F 5D BSP OELY AT
KIFT VL7 v A a B VR R bSO
WA QASKEAE 138 F£5 (&R T
J% 30 4= 3 H 25~28 H

3. BHEMEAN, R E, o EL, E BF

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

W, R AT, IR, AR 1R, =
TN, KHE T8, HEESE, KAk —,
BERAREICEINIEREEEHAK T >
FIIVIR RO B RIS 138 4F
£ (&R ) R 30 423 H 25~28 H

H. B8 EERE D HKE - RGN BL
7L

1. &30k

1) A. Sjodin, L. Hagmar, E. Klasson-Wehler, J.
Bjork and A Bergman, Environ. Health
Perspect., 108(11), 1035-1041 (2000).

2) D. M. Guvenius, P. Hassanzadeh, A
Bergman and K. Norén, Environ. Toxicol.
Chem., 21, 2264-2269 (2002).

3) HAEERE, KETHE, s PCB O
A OTENE. BTN, FRIER S,
sz, SifEER: MEMET —18
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5) KHTHE, #EHmAT, A —, I
g ORR R, EETN, HEEE,
22’344 5.6-LiEFNE T == 1
(CB182)DZ v K, E/LEY FEBILUE |
7 ey —Ac LR fmiEEEs,
108(3), 51-57 (2017).
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Cl Cl Cl
|
anes
6
Cl Cl Cl Cl Cl
PCB182 PCB188

Fig. 1 Chemical structures of PCB182 and PCB188
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(A) Mass chromatograms
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1 5] ;CBISS m/z 394
1.0
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1.0 A/MZ
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(B) Mass spectra of PCB188 and M1

0
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PCB188 392[M"] 3
0 3@7 o
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0 | 6173, 108126144 f 9, 240?. 289 359 2
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335 333 4
i e AL . || 450
350 400 450

Fig. 2 GC-MS analysis of the methylated derivative of CB188 metabolites produced
by liver microsomes of PB-treated rats
(A) Mass chromatograms

(B) Mass spectra of PCB188 and M1
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Table 1 Mass spectral data and retention times of the methylated derivatives of two

PCB188 metabolites
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
PCB188 392 100 - 4 - - 78 13.51
M1 422 100 54 - 35 33 - 15.35
M2 422 100 - - - - - 15.45
-, not detected.
Cl Cl Cl Ccl d Cl Ccl d OH
CYP2B \ X
I o O oy
a aa a  aadad > a acd

PCB188 M1 (4-OH) M2 (3'-OH)

Fig. 3  Postulated metabolic pathways of PCB188 in rat liver
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SRR

2,3,7,8-Tetrachlorodibenzo-p-dioxin |Z L 5 H AR OMERELAOEEMNT - 2 F F ey
AR VT R~ D B

WHoEsE i IR TUNRZFERFGR A ey R ol R
Wroet hE  HE A SUNRZFERLGR A b F K0 B

MEEE RLOMEETIE, EREMELTTy hEHWZINETO—
HEDOENTIZ L > T, 4 REA D 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) Mg##E 2 &
> THAERIZR G D RO —G23 AR ORRIERE CTER T 5K TE
gonadotropin-releasing hormone (GnRH) OREUL FITEK T2 Z L2 RH L T
Do AR, HAERDO GnRH HBEUK T OJRKE Z B 5702 T 5720 OEY A
E LT, BEMO GnRH == —v (k4% TCDD OREBLHFHAE L, KA
2 SBEALINC T TORERMZ %5 & LT, GnRH HuiR % WV TRk o g g
B E T -4 F., TCDD RHABRFEIC L > TA% 14 BARB LV 28 HHOIER
[ZBW TR GnRH =2 — 81 VHERNA RIS T 5 2 E B LI o7,
— . BAEBICB W TIBE L > EEIBE SN T, GnRH =2 —1 > D457
LR RIZHOWVWTS TCDD (2 LD ZE(RITFRRD b2 olz, T DOfERD

5. TCDD FREHIRERIC k- THARICE Z 5 GnRH FHIBUK FI2iL, SR
GnRH = = — 1 ORI ZRIED 357 2 aTREMED A Sz,

A. HFEE

SEUREAOD & A A% o IR IE AR
RBATENEE 0 EOM R L ERLT 5
(D)o ZHNHIFEHAETRERIEL, —AJEL
Do THENEETDOMETH S,
FIBXZNE TO—HDOBEIZ LT,
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD;
1 uglkg, #&M) OEEHET v b ~DIEED,
H AR OO luteinizing hormone (LH)
DEREBET S, ohrigss LTHE
BRICRBITHNEEIND T EFEFEL T
W5 (2,3), b, REROEFITHRKRT
I BWSNDMERTF RRLE
T & % gonadotropin-releasing hormone
(GnRH) D& pHNHI AR %2 £ CESR
THEHOTHLHZELRMLE @), Lo
L. GnRH ZHUL T2 EET R A L
NHTH D,

GnRH == —n %, & CRAE LK
NzliEd 52 & T REBRBICIIRKRT

EBICEIET D (5), £7-. HAER LV R
0T AN E O REFR) 7 A
b2 E DA, GnRH MR TR %
BAE2HI EEBEZLN TS OIXEEM
(4-6 ) LIETH D (6, 7). TCDD {&K1F
#972 GnRH HBUE T IX, HAEREEY
M3 2 Z &0 6 BRI & A RS
D GnRH ==2—ua  O34E, EERBIOW
SR AR 72 & ORI BRI KX T
BONETE SN D, T 2 CTAIFZE TIL, ik
S Guta ik & O TofiiE L~ L T O fRAT
{75 Z & T, TCDD WJEIR# S EEF
BEFLINC T CORERLD GnRH = =2 —nH
NCH R DB BRI LT,

B. WZEGE

1. B e

WErED Wistar 527 v b & —BEASBL L
BHBENICHE ORI 68. DR
YR 0 HE & L7z, HE 15 HEIZ,
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TCDD (1 pg/kg/2 mL =1— i) % HiE#E
A5 L, BRI, a— 2 lois
Be5-U7=, GD20 OREVITEHE HHfH L
=L A YR L CT/NT RV AT VT
b NIZRL, BEZIT>72, 10 - 30% D
A 71— AYRHE (in 0.1 M PBS) TE# L
7205, %z OCT compound CTEif L,
-80°C |Z CHfERIE L=, 4 (PND) 4.
PND7, PNDI14 3 X' PND28 DX
INTHRIWVLAT VT E R (4% in 0.1 M PBS)
(ZCHEREE LT, 4°C O /XTHRNLVAT
VT E R (4% in 0.1 M PBS) T 1 ~2

HIZ L72OG [FERICA 7 B — A EH#2 5
W 21T - 72,

2. SRPEYLE
(1) B481 o fEHRL

R DAL 7 v > 7 350070 S RERINZ 7]
Do CREREAHI Y L7z b ke LT
HE L7 MBI R IE ) e R&E S D7 L —
FIZ—HF oL, & 70U 50 mM PBS
Z 1 mL Aot =RICH LUAER
OCT compound % &0 L7z,

(2) GnRH Hi4:fh,

() L > TELNMYI I, 50 mM
PBS T 15 ZffiX 3 [EIEH L72DH 10%
normal goat serum (NGS) #°C 37°C 30 %y
MEFE L7, KRIZ, 50mMPBS T 5 43fH
X 3 [EEE L, —REUKEF T 4°C 60
REfHFRE L72, £ D%, S0 mMPBS T 10
X 3 EIVER L. RaURERS T
25°C 2 FPfElEHE L7, BB, 50 mM PBS
T 10 72X 3 B Lcob, KA
BEATA RITTAZHED DI - AERL L 7=
ATA R T A% HE SV —F — B
LSM700 (Carl Zeiss) & AW CEIE L=,
BER&GDZODY 7 v =T E ZEN
2011 Black edition (Carl Zeiss) %z V72,
A LR OARERIZLLTO@EY T
5,

— R HLIA : Anti-LHRH antibody (1 I.U./ 1 L)
Z 1%NGS (2T 400 574K
T IRPUA : Anti-Rabbit IgG, Alexa Fluor 647

conjugate % 1% NGS (27T 200 %A
(2) ZHEYE

GnRH HEYe a0 “ R PLIRTK DKL
S 5|2 anti- neuronal nuclei (NeuN) Alexa
Fluor 488 (100 5 & ) B L O
4' 6-diamidino-2-phenylindole (DAPI)
solution (1,000 f&#7#R) Z Mz 726 D%
WHURIK & L CTHWE, ZIRIURIKRLAMNE,
(2) \ZFLEk L 72 BfElB L OGM: L FIRRIC
1To7,

(PR~ DELE)
AWFFRIZB T 28 FERIT, TTUNRF
B FEBRBANE 12 &5 4 5lcEkoOx,
B ERZE BT X5 FEEREHE OAFR O
b EAS B DR & ATREZR R 0 B8 L T
Fht L 7=, B EBRKFEE 5 1 A27-014-0,

C. HRERBR

FREHZIENL D ST > ORI W T
GnRH = 2— a0 U PBMHETE5Z L 2
BT A7, GnRH HiikIcinz T==a—
o ~—Hh—"Tdb NeuN HifkE LU
fats~—n—"To 5 DAPl DL EY %
7> 7=, PND7 IR CTORFOREE,
GnRH & NeuN DORGMEfEIE N FERIT~ —
L., AN GnRH =2—u > Thd
&R T 7= (Fig. 1A), & B2, AF
I, AR O H D E2RZE N 2 R
O = = —mr > L (Fig. 1B), 1 AD
T DEMEME = 2 — w1 > (Fig. 1C) £\ 9
ENENHREDO RIS GnRH =2 —1
CINBREICBEFIEETH D Z L bR L
72o = Z T, TCDD RHABRZE IR 5
WICHAHER D GnRH =2 —1 > D%
B (= BAE, EE, FREBLOEMRE) I
HREL ME TGN EBH L7z, GnRH
—a—n VNS BECTOMT D
organum vasculosum lamina terminalis
(OVLT) % H0Z 1.28 mm® PUJ5 O fE
THFtE{T->7-, GD20 7% PND 28 (Z
N TCHIR Z & @ GnRH BME#M a4 %
L 72 fE R A Fig. 2 [ORd, /770D
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el 23 TR B REUE & A A e B, R 7
OVLT b OREBEIC DWW Tl =&, B
MjzEELTART, GnRH == —1 &
WIANZ & 2 BLER 2> SRR FE A & 25 R
FHNilEET A0 WEERENEE -5
BIXS RPN TND, RFTORER,
PND28 @ OVLT+200 wm Tl #lusk
VN R AT VAT Y g Wb NN A I g W/o N =
BB W T HmMBED T 7DD L < —
i&bfmé:kﬁiumémt(mgm 1
ST, D7 &Y TCDD (IR ZERITHIT
% GnRH = =2 —1 ‘/@%%E'?Dﬁ?féidi
IS NI LR L NI R o T,
—7J5. PND7 7»% PND28 (Z72>F CHfi
B L OMBHEZENENO =2 —1 ¥
ZEM L7, FORE,. PNDI4 TIix
OVLT+200 um 30D = = — 1 R 7EE K
T TCDD {&AFH) 72 Wit = = — 1 > D
KWPQVWAWQﬁmﬂﬁWu@Eﬁ%ﬁ(Fg3)
B = o —a I BRI EE
INphodz (Fig.3), EHIZ, ZH0D
fHm == —a AN ET T 5
PND28 T ke L 7= (Fig. 3), 728,
TCDD /¥ GnRH == —n8 > QiR EIC
TR EE KMIF S 72> 7= (Fig. 4), _ﬁ’b%
DFEENS . TCDD RHABRZE IX1ER
?5GﬂH%1~H/@ﬁ%%%ﬁ@
BRICITR A MU S 72008 AL (2 B

‘fﬁ —na R IEDH T ENRHG
Tl o7,
D. Z8&

AAFFETIL, GD15 ORT v b~D 1
ug/kg TCDD Hi[E[# 523 F#EH O GnRH
PRREREC RAE TR B2 W LT HER o
GnRH ==z —ua U O ORI KIE T
BT LI/ R. PNDI4 72 5 TVC
PND28 TiHIM#EM: GnRH = = —1 728

Bl T 5 Z ERBHLMNI -T2 Ih
RIS FARBIOME AT v 4 RflEIE
%%ﬁﬁ%v%fx%ﬁﬁf@;%mﬁ
RELIZHLEETHH720 (8,9). AL

AR 29 AR JLAR I3 B T BCHEEE R AL S A D) 4

DOF R & BN /L B 5 IR Re A 134G
(AT B A REMRKTICL » TERS
LEREMED B D, A, EAXT v A NfIliH
OB EMEAZERL, GnRH =2—1 >
DRLBIBTE~DEELZARICT 52 &2
HETH D,

GnRH 7' ®E—# —I[Z enhanced green
fluorescent protein (EGFP) %k L 718 /x
T-%# A L7 GnRH-EGFP 7 v kTl
BRI EGFP FEELMEV P 13 B

M=o —a U DOENE WA, GnRH F
W EF 5 EEHITIT EGFP Bt o B
Mooz —vmrBNEEETHREINS (10),

B T MM = 2 — 1 > DI AME I
GnRH 7'®E—& —{EHEDEmWNTZDIT,
:m@ﬁyﬁ(hm1%ﬁﬁTK%5¢
AIREMENE 2 B D, BiRME GnRH =
o — /@ﬁfiﬁ{ﬁ/}\ﬁ‘mu&)%mﬁ_
OVLT 7°5 ZMIZ 200 um D= =—1
JRTEFEIRICIRE & 472, OVLT (ZIMmik
BMEAF S FEAE L7272, OVLT il o
GnRH == —u IR S ORI %%
FR < ffE O =2 —a 2 LY AR
A VORI EREHETH L EF D (11),
F 72, GnRH == —u |, y-aminobutylic
acid (GABA) B L Ok h =72 Xt
AR E ORI EZ 215 2 E b
TW5 (12, 13), XA 4 F 1% GABA
%;~m/%ﬁ%kbfﬁ ez REES
BEME (14), DRI~ T A~D
"mm)%%miofﬁ@tmL:V@%
MRS BAD T Z R ESN TN D
(15), b ZxikRET 5 &, TCDD I2X5
WEMOMEAT B4 R GABA B L O
o h=27 Y ? GnRH #FRREE D
5 IRF- ORI L W= = — a1
~DORE AL % FEE T 2 AR EE S 1
%, GnRH == —1 > OFEREEDERE
ZHONCT DO 5l EHEERAT A
Rt EWE L OMEER & Zhic
%t34% TCDD DB AWGFET 52 &N
HETHA D,
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AR o> TCDD W&§&IL. PND14 72 5
NZ PND28 DR Tl GnRH =
2 — B UPHEEICEDT S Z ER L0
VA EY

F. BF5E5 K
1. 5 34 BB ARFEFESINEH RS
(REA, 2017 &= 11 H 25 H).

G. MM EMEDHE - BRI
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SRR

2,3,7,8-Tetrafluorodibenzo-p-dioxin ® % A 7 2 IR MR M KT D FEHUEA OGS

WHoEsE i IR TUNRZFERFGR A ey R ol R
Wroet hE  HE A SUNRZFERLGR A b F K0 B

MRES A IIVEERE, XA X2 BRI 287 2 EH ofI5 %2 B
fEg L. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) DOIFFHEJF 14 2T 7 v RIE T2
& 7= 2,3,7,8-tetrafluorodibenzo-p-dioxin (TFDD) Z &% L7z, Zivza W=tk
FHZ &LV, TFDD BHIET7 v h~OHER OGS TIXX A x> ko attE
PEAIRIRNT & BN L~V Tt TCDD (Zxf L CHREPIER 28> =
EERMER LIz, T2 CAREEDOHIZE T, Znb0MmAEIZHESW T, TCDD &
(RIEFEIZ K DRV O TR LT A RIK T ICx T 2 REHIER 2 et Lz, i
B2 15 HEOREZ >~ NI TCDD ZHEREO#EG L0, ik 16 H22H 19 H
£ C1HI1[[E TFDD Z&O&EE5 L7z, ZOfE5. TCDD (2 X - TN T #ER
(BT D BRI A/VE 72 b NI R AR /VE » OFBLME T 720 TR MME R
Z o~ L7273, TFDD OfF BRI X D 8GENFRITBIZE S - 7o, £7-. TCDD
IZ X > THRIBEOBAD L fER SN2, ZHUCx LTS TFDD (2 L 520358
DL T, TNHOFRERNG, D &b 1 B 1 EIOJHHLEETIX, TFDD
X TCDD {KAFH7R IR OB NVE AR EEICR L THEDREZ RS 2N &

SR ST,

A. TFEE®

B A T3 3 AL IERIIRR ~ D LG
(EHERE I L > TOHAERICHELY RBF
EEZEETD (1), V3 IMEOHERE
BERGAAECHAE R — MO XA 4
XFUUNE I EDOREICKITTHE
LIRS SN TEY (2,3), BHOBEE - 7
BIEDWMESL R D AL TN D,

—fRIZ, XA A TR, ZRE
IR BR T D HEBEIRALKFEZ BZIK
(aryl hydrocarbon receptor; AHR) 73 E %7
BTEIZFH LA Z EDRHALNIENTND
4, FEEE, A IZZOFEICHERL,
AHR ZHERI & Lo A F % B
PAIORAIR A Bf LI2FSEICE R LT, T
bbb, BBEEIS AT FT U THD
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
DFHEIR T 22 TT7 v RRFICER LT
2,3,7,8-tetrafluorodibenzo-p-dioxin  (TFDD)

AR L, ZIOAREME & lak A A
oA x v UETER 2 RE LTz, £ D
. TFDD BHEIIZ A AT DA
MM R IRV & b NI R
VWTCIE TCDD {£7FH)72 AHR JEMAL %
52 2R Lz (CERk 28
SIS ),

— F 2L E TO—EDOMHTIC L
> T, HIRT » b~ TCDD BEFEMNIEIR
i T HEARICIB WD TRGE AR /LE Y (growth
hormone; GH) 72 & ONZ KT Al A L >
(luteinizing hormone; LH) D& Z{K T &
52 E THARIIREESCRR BITERE
EEBIEEZTILEERBLTND (5,
6), = Z CAELEDOWIETIX, EFRLORIR
~DOEEEZBEL LT, AN TO
TFDD OfEHUEMH M L7z,

B. BFRFIE
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1. ffaLsE

TFDD (. Al TEMRAESHICERT
LTCEK L7, & FELBRAMIEKTH D
T47D MR % 48 X7 L — N ICHEFR L\
DMEM (10% “FiRIRIiEE F) Fic
37°C. 5% CO, FTH:E LTz, %ﬁ%ﬁ%%
L7=dH, TCDD (500 pM) LY TFDD
(100 M~10 uM) Z#IN L7 DMEM (Z
B L CHERIEEEE LT, 24 BRI
ZEIL L7705, 50 mM Tris-HCI 2 Tk
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