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2016

n % n % n % n % n % n % n % n % n %

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
541 85.6 254 84.1 287 87.0 422 85.4 208 83.9 214 87.0 119 86.2 46 85.2 73 86.9
91 14.4 48 15.9 43 13.0 72 14.6 40 16.1 32 13.0 19 13.8 8 14.8 11 13.1
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
531 84.0 252 83.2 279 84.8 415 84.0 207 83.1 208 84.9 116 84.1 45 83.3 71 84.5
101 16.0 51 16.8 50 15.2 79 16.0 42 16.9 37 15.1 22 15,9 9 16.7 13 15.5
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
319 50.5 157 52.0 162 49.1 244 49.4 128 51.6 116 47.2 75 54.3 29 53.7 46 54.8
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
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
488 77.5 237 78.7 251 76.3 376 76.4 193 78.1 183 74.7 112 81.2 44 81.5 68 81.0
142 22.5 64 21.3 78 23.7 116 23.6 54 21.9 62 25.3 26 18.8 10 18.5 16 19.0
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
542 85.6 257 84.8 285 86.4 426 86.1 214 85.9 212 86.2 116 84.1 43 79.6 73 86.9
91 14.4 46 15.2 45 13.6 69 13.9 35 141 34 13.8 22 15,9 11 20.4 11 13.1
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 6.5 11 44 21 85 11 8.0 5 9.3 6 7.1
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
51 8.1 25 83 26 7.9 39 79 20 80 19 7.7 12 87 5 93 7 8.3
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
607 95.9 296 97.7 311 94.2 477 96.4 243 97.6 234 95.1 130 94.2 53 98.1 77 91.7
26 4.1 7 23 19 58 18 3.6 6 24 12 4.9 8 58 1 19 7 8.3
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
606 95.7 290 95.7 316 95.8 474 95.8 237 95.2 237 96.3 132 95.7 53 98.1 79 94.0
27 43 13 43 14 4.2 21 4.2 12 4.8 9 3.7 6 43 1 19 5 6.0




n % n % n % n % n % n % n % n % n %
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
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
93 14.8 42 14.0 51 15.6 78 15.9 40 16.2 38 155 15 11.1 2 3.8 13 15.9
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
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
13 2.1 5 1.7 8 2.4 12 2.4 5 2.0 7 29 1 0.7 - - 1 1.2
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
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
15 2.4 6 2.0 9 2.8 14 2.8 5 2.0 9 3.7 1 0.7 1 1.9- -
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
608 97.0 290 96.7 318 97.2 477 97.0 239 96.8 238 97.1 131 97.0 51 96.2 80 97.6
19 3.0 10 3.3 9 2.8 15 3.0 8 3.2 7 29 4 3.0 2 3.8 2 2.4
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
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
5 0.8 3 1.0 2 0.6 5 1.0 3 1.2 2 0.8 - - - - - -




2016

n % n % n % n % n % n % n % n % n %
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 64.7
103 28.1 40 20.9 63 36.0 76 27.5 31 20.4 45 36.3 27 30.0 9 23.1 18 35.3
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
269 775 143 77.3 126 77.8 204 78.2 115 78.8 89 77.4 65 756 28 71.8 37 78.7
78 22,5 42 22,7 36 222 57 21.8 31 21.2 26 22.6 21 24.4 11 28.2 10 21.3
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
200 57.6 90 48.6 110 67.9 139 53.3 64 43.8 75 65.2 61 70.9 26 66.7 35 74.5
147 42.4 95 51.4 52 32.1 122 46.7 82 56.2 40 34.8 25 29.1 13 33.3 12 25.5
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
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
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
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
5 1.4 3 1.6 2 1.2 4 1.5 2 1.4 2 1.7 1 1.2 1 2.6 - -
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
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
3 0.9 1 0.5 2 1.2 2 0.8 1 0.7 1 0.9 1 1.2 - - 1 2.2
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 95.3 38 97.4 43 93.5
11 3.2 5 2.7 6 3.8 7 2.7 4 2.8 3 2.7 4 4.7 1 2.6 3 6.5
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
317 93.0 172 94.0 145 91.8 236 92.2 136 94.4 100 89.3 81 95.3 36 92.3 45 97.8
24 7.0 1 6.0 13 8.2 20 7.8 8 56 12 10.7 4 4.7 3 7.7 1 2.2
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 82.6 33 84.6 38 80.9
65 18.8 33 179 32 19.8 50 19.2 27 18.6 23 20.0 15 17.4 6 154 9 19.1
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 94.9 46 97.9
26 7.5 21 11.4 5 3.1 23 8.8 19 13.0 4 3.5 3 35 2 5.1 1 2.1
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
340 98.3 182 98.4 158 98.1 255 98.1 143 97.9 112 98.2 85 98.8 39 100.0 46 97.9
6 1.7 3 1.6 3 1.9 5 1.9 3 2.1 2 18 1 1.2 - - 1 2.1
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
323 93.6 175 95.1 148 91.9 241 93.1 137 94.5 104 91.2 82 95.3 38 97.4 44 93.6
22 6.4 9 49 13 8.1 18 6.9 8 55 10 8.8 4 4.7 1 2.6 3 6.4
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0 69  (48.6%)

30

22 (15.5%)

1,2,3,6,7,8-HxCDD, 3,3 ,4,4' ,5,
-PeCB(#126),3,3 ,4,4 ,5,5 -HxC
B(#169)

p = 0.0002

TCDD
TCDD

Seveso

(Eskenazi, 2014)

(1,2,3,4,6,7,8-HpCDD) ~ Z

(Fukushi, 2016)

(Nakamura, 2011)
EuroQol-5 utility value
EuroQol-VAS
(lizuka, 2014)

(Akahane, 2016)  15%



Alenazi, 2017

Studenski, 2011

H.

Eskenazi B, et al. 2014. Serum
dioxin concentrations and bone
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£1:02F v/ DEMERZEH
EE] &L
AF Ty &M n(%)  FHEE n(%)  FHEE
1 ARILETH TR 41(289) 719 101 (71.1) 624
2 ROPTOETVYBE>YVTS 38 (26.8) 70.8 104 (732) 631
3 MBEZLHDICFTIYLNLETHD 45(31.7) 714 97 (62.3) 623
4 ROPPEVNVEELIEHTHS 25 (17.6) 70.9 117 (824) 639
5 2kgBBEDNEVIZLTHELIFAIOLNEHTHS 18 (12.7) 72.1 124 (87.3)  64.2
6 153 <BLMEITTHLIEMNTELLY 15 (10.6) 735 127 (89.4) 642
7 S EEZFES TEYENGL 6 (4.2) 77.8 136 (95.8)  64.6

p<0.05



T2 OOAFTVIZLEBMEDEE . BE =

Bt =%

vs. ZH #HES  T{El95% _Ef@95%  piE #HES  T{El95% _Ef@95%  piE

Fim 03925 0.1644 05808 00012 04675 0272 0.6259 <.0001
FAE (kg) -0.0073 -0.2507 0.237 09541  -0274 -0.4692 -0.0533 0.0159
RBERAER (%) 0.1162 -0.1314 03502 03565  0.0941 -0.1326 03115 04154
BMI 0.1335 -0.1141 03655  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] 0.3039 00649 051 00138 03146 0096 05043 0.0056
Log[1,2,3,4,6,7,8-HpCDD] 0.2233 -00217 04431 00737  0.1079 -0.1205 0.3254 0.3536
Log[2,3,4,7,8-PeCDF] 0.187 -0.0596 04121 01357  0.1877 -0.0394 0.3964 0.1045
Log[3,3’ 4,4’ 5-PeCB(#126)] 0.3853 0.1561 05751 00015 02423 00163 04448 0.0362
Log[3,3,4,4,55-HxCB(#169) 0.2504 0.0069 04658 00443 02523 00285 04521 0.0279
Total 06-TEQ 02313 -00388 047 00924 02105 -0.0257 04245 0.0802




®3: 7700 aFIV)—FLOBE - BEE=S

Bt ik
vs. ZH #HES  T{A95% L{A95%  plE #HES  T{A95% L{A95%  plE
Fih -0.3286 -0.533 -0.088 00086 -0.5238 -0.6719 -0.3355 <.0001
5k 04407 02166 06207 00003  0.6292 0468 07499 <0001
R E (ke) 0.3483 0.1101 05487 00051 03951 0.1832 0572  0.0005
RRERAEE (%) -0.0608 -0.304 0.1898 0.6359 -0.0188 -0.2462 02106 0.874
Log[2,3,4,7,8-PeCDF] -0.2565 -0.4741 -00093 00425 -0.2609 -0.4631 -0.0328 0.0258
Log[1,2,3,6,7,8-HxCDD] -0.2786 -0.4924 -0.0331  0.027 -0.365 -0.549 -0.1473 0.0015
Log[1,2,3,4,6,7,8-HpCDD] -0.3509 -0.5507 -0.1129 00048 -00701 -0.2954 0.1626 0.5557
Log[2,3,4,7,8-PeCDF] -0.3566 -0.5553 -0.1194 00041  -0.342 -0.5303 -0.1215 0.0031
Log[33 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 00015 -0.2325 -0.4477 00081  0.0583




T4 AMSITHERIEDREE . BE S

Bt i
vs. ZH #HES  T{A195% L{A195%  plE #HES  T{A195% L{A195%  plE
Fih 0.2102 -00375 04336 00954 02291 00023 04335 0.048
5k -0.3065 -0.5136 -0.0656 00138 —0.2063 -0.4139 00217 0.0758
R E (ke) -0.1209 -0.3561 0.1287 03412 -0.1418 -0.3573 0088  0.2248
RRERAEE (%) 0.1614 -0.0879 0.3917 02027  0.1106 -0.1194 0.3293  0.345
Log[2,3,4,7,8-PeCDF] 00874 -0.1619 03262 04924  0.1267 -0.1049 0.3452 0.2822
Log[1,2,3,6,7,8-HxCDD] 0.1184 -0.1313 03539 03515 02425 00148 04462 0.0374
Log[1,2,3,4,6,7,8-HpCDD] 0.1796 -00693 04074 0.1557  0.1658 -0.0651 03799  0.158
Log[2,3,4,7,8-PeCDF] 0.1557 -0.0936 0.3867 02191 02486 00213 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',4,4,5,5-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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CD4 () 46.849.2 44.0+8.9
CD8 () 30.1+8.2* 33.648.0
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N N =2, 5 i >, )XREHE EF S
MERZZZENFRI A XL U ERERERR (20164F)
(pg/g lipid)
20164 a2t —EDAN
PE (N=147) K€ (N=138) (20044 , 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 14 0.92 ND 4.9 1.9 0.84 ND 4.3
1,2,3,7,8-PeCDD 7.6 3.9 1.1 20 5.7 39 ND 18 9.0 34 32 20
1,2,3,4,7,8-HxCDD 2.6 1.9 ND 11 2.3 1.6 ND 8 3.6 1.9 ND 13
1,2,3,6,7,8-HxCDD 29 22 ND 130 18 13 35 81 28 11 7.3 70
1,2,3,7,8,9-HxCDD 4.6 34 ND 18 34 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
OCDD 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 2.3 2.2 ND 14 3.1 4.0 ND 31 1.0 0.72 ND 4.5
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 39 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 52
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 2.2 2.1 ND 14
1,2,3,4,7,8,9-HpCDF 1.2 1.9 ND 24 ND ND
OCDF 2.2 2.9 ND 38 ND 2.1 1.4 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 2.3 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 4.3 3.5 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 23 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 determinatio
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.




2 WERRERE L O ADILHFPCDD s . PCDF s T}/ A /L PCBE FE I & i 5
(2001-20164F)

(pg/g lipid)

THE B E (N=1023)

—fix D AN (N=127. 20044E )

Congeners Mean SD Min Max Median| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 14 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.0 5.6 ND 48 7.7 9.0 34 3.2 20 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 22 3.6 1.9 ND 13 32
1,2,3,6,7,8-HxCDD 36 36 ND 320 24 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.8 3.1 ND 26 3.0 4.5 2.8 ND 16 39
1,2,3,4,6,7,8-HpCDD 42 47 5.5 1200 34 78 55 18 470 62
OCDD 580 520 72 7900 470 1200 640 180 7600 940
Total PCDDs 670 580 100 9200 560 1300 1000 210 8200 1000
2,3,7,8-TCDF 22 4.8 ND 83 1.3 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.2 1.3 ND 13 ND|| 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 110 180 2.8 1800 33 17 7.7 6.0 63 16
1,2,3,4,7,8-HxCDF 25 55 ND 580 6.2 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 12 18 ND 170 5.6 5.7 2.6 ND 16 52
2,3,4,6,7,8-HxCDF 1.2 0.77 ND 8.7 ND 1.2 0.8 ND 5.2 ND
1,2,3,7,8,9-HxCDF 1.0 0 ND 13 ND ND

1,2,3,4,6,7,8-HpCDF 2.3 34 ND 74 ND 2.2 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.73 ND 24 ND ND

OCDF 2.1 1.6 ND 38 ND 2.1 1.4 ND 18 ND
Total PCDFs 160 250 12 2600 58 37 14 15 86 35
344'5-TCB(#81) 5.6 3.3 ND 49 ND 5.6 23 ND 24 ND
33'44'-TCB(#77) 8.1 9.5 ND 150 ND 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 110 80 17 520 90
33'44'55'-HxCB(#169) 160 140 10 1300 1200 64 27 16 190 58
Total Non-ortho PCBs 270 200 25 1500 220 190 110 59 740 160
Total 1100 770 170 9700 920 1600 1000 290 8500 1300
¢ [WHO-98] &

T PCDDs-TEQ 15 10 1.7 77 13 15 5.7 5.0 34 15
T PCDFs-TEQ 58 97 1.9 970 18 10 43 3.5 33 10
T Non-ortho PCBs-TEQ 11 9.0 0.61 77 9.1 12 8.2 2.0 54 9.5
Total-TEQ 84 110 5.6 1100 46 37 16 12 100 35
¢ [WHO-05] &

T PCDDs-TEQ 15 9.5 1.8 76 13 16 59 5.1 35 11
T PCDFs-TEQ 33 55 1.3 440 11 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 14 11 0.82 94 11 13 8.6 2.6 58 9.5
Total-TEQ 62 68 5.7 560 40 37 16 12 100 31
Lipid(%) 0.30 0.07 0.13 0.80 0.29 0.33 0.05 0.22 0.49 0.31
Age(years) 65.9 13 31 98 66 68.1 54 60 86 67

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, OCDF: octachlorodibenzofurans, PCB: polychlorinated
biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl,
TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.




#3 MERE . [FEFIEGRESE OMIEFPCDD, PCDF& N/ v 7 /L PCBIR I E #E 5
(pg/g lipid)
HPE R (R R E 2 Bk <. N=884) [l JE R EE (N=139) —fED N (N=127, 20044 )

Congeners Mean SD Min Max Median| Mean SD Min Max Median| Mean SD Min Max Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.5 1.5 1.1 ND 7.4 1.3 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.4 5.8 ND 48 8.2 6.8 3.8 ND 28 6.4 9.0 3.4 3.2 19.8 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 22 22 1.6 ND 10 ND 3.6 1.9 ND 134 3.2
1,2,3,6,7,8-HxCDD 38 37 ND 320 26 22 16 29 91 18 28 11 7.3 70.1 25
1,2,3,7,8,9-HxCDD 3.8 33 ND 36 3.0 3.7 3.2 ND 17 2.7 4.5 2.8 ND 16.4 3.9
1,2,3,4,6,7,8-HpCDD 44 53 ND 1200 35 38 26 7.2 170 31 78 55 18 470 62
OCDD 610 570 72 7900 500 470 390 77 2900 360 1200 640 180 7600 940
Total PCDDs 710 620 100 9200 590 540 430 100 3200 420 1300 1000 210 8200 1000
2,3,7,8-TCDF 2.3 5.1 ND 83 1.2 1.5 1.5 ND 7.5 ND 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.2 1.3 ND 13 ND 1.1 1.1 ND 8.3 ND| 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 190 2.8 1800 41 28 50 2.8 440 15 17 7.7 6.0 63.4 16
1,2,3,4,7,8-HxCDF 28 59 ND 580 7.5 5.9 12 ND 89 3.2 5.0 2.7 ND 19.8 4.4
1,2,3,6,7,8-HxCDF 13 19 ND 170 6.2 4.8 54 ND 35 3.7 5.7 2.6 ND 15.8 52
2,3,4,6,7,8-HxCDF 1.2 0.80 ND 8.7 ND 1.1 0.61 ND 5.6 ND 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF 1.0 0.11 ND 33 ND 1.1 1.0 ND 13 ND ND
1,2,3,4,6,7,8-HpCDF 2.3 3.6 ND 74 ND 1.8 1.8 ND 12 ND 2.2 2.1 ND 14.2 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.06 ND 2.7 ND 1.2 2.0 ND 24 ND ND
OCDF 2.0 1.2 ND 38 ND 2.3 3.0 ND 38 ND 2.1 1.4 ND 17.8 ND
Total PCDFs 170 270 12 2600 69 49 67 12 570 31 37 14 15 86 35
344'5-TCB(#81) 5.6 34 ND 49 ND 5.2 1.6 ND 18 ND 5.6 2.3 ND 240 ND
33'44'-TCB(#77) 8.2 10 ND 150 ND 6.8 4.1 ND 23 ND 8.4 4.8 ND 312 ND
33'44'5-PenCB(#126) 98 84 ND 680 76 83 73 ND 510 68 110 80 17 520 90
33'44'55'-HxCB(#169) 170 150 10 1300 130 92 69 12 390 68 64 27 16 190 58
Total Non-ortho PCBs 280 210 25 1500 240 190 130 32 840 160 190 110 59 740 160
Total 1200 810 170 9700 990 780 530 190 3500 660 1600 1000 290 8500 1300
¢ [WHO-98] &
T PCDDs-TEQ 16 10 1.7 77 14 11 6.5 2.6 48 10 15 5.7 5.0 34.5 15
T PCDFs-TEQ 65 100 2.0 970 22 16 27 1.9 230 8.7 10 43 3.5 335 10
T Non-ortho PCBs-TEQ 12 9.2 0.61 77 9.5 9.2 7.7 0.67 54 7.4 12 8.2 2.0 53.8 9.5
Total-TEQ 93 110 6.3 1100 52 36 36 5.6 280 28 37 16 12 100 35
¢ [WHO-05] &
T PCDDs-TEQ 16 10 1.8 76 13 12 6.5 2.6 48 10 16 5.9 5.1 353 11
T PCDFs-TEQ 38 60 1.4 440 14 10 17 1.3 140 5.7 6.6 2.5 23 144 10
T Non-ortho PCBs-TEQ 15 11 0.82 94 12 11 8.8 1.0 60 93 13 8.6 2.6 57.6 9.5
Total-TEQ 68 73 6.3 560 44 33 27 5.7 210 26 37 16 12 100 31
Lipid(%) 0.29 0.07 0.13 0.80 0.29 0.30 0.06 0.20 0.59 0.30 0.33 0.05 0.22 0.49 0.31
Age(years) 66.3 13.6 31 98 67 61.5 10.6 45 90 60 68.1 54 60 86 67

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, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran,

Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDEF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.




K4 HIEEA ﬂ%ﬁﬁﬁ%‘@mﬁ(EF‘PCDD\ PC%F)&U“/ > AV PCBR FE I RE % 2R
2001-2016

(pg/g lipid)
THAE B (N=1023) AEEH (N=792) — R DN (N=127, 20044 )

Congeners Mean SD Min Max Median| Mean SD Min Max Median|| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.1 ND 8.6 1.4 1.4 1.0 ND 7.8 1.2 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.0 5.6 ND 48 7.7 6.7 4.1 ND 29 5.9 9.0 3.4 32 20 8.7
1,2,3,4,7,8-HxCDD 2.5 1.9 ND 15 22 2.5 1.8 ND 18 22 3.6 1.9 ND 13 32
1,2,3,6,7,8-HxCDD 36 36 ND 320 24 21 16 ND 180 17 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.8 3.1 ND 26 3.0 3.6 3.0 ND 28 3.0 4.5 2.8 ND 16 3.9
1,2,3,4,6,7,8-HpCDD 42 47 5.5 1200 34 41 31 ND 300 34 78 55 18 470 62
OCDD 580 520 72 7900 470 590 490 56 5200 460 1200 640 180 7600 940
Total PCDDs 670 580 100 9200 560 670 530 73 5600 530 1300 1000 210 8200 1000
2,3,7,8-TCDF 22 4.8 ND 83 1.3 1.6 2.3 ND 31 ND 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.2 1.3 ND 13 ND 1.0 1.2 ND 10 ND| 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 110 180 2.8 1800 33 25 38 1.3 410 14 17 7.7 6.0 36 16
1,2,3,4,7,8-HxCDF 25 55 ND 580 6.2 5.6 10 ND 140 32 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 12 18 ND 170 5.6 4.9 4.4 ND 39 3.7 5.7 2.6 ND 16 52
2,3,4,6,7,8-HxCDF 1.2 0.77 ND 8.7 ND 1.2 0.81 ND 9.2 ND 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF 1.0 0 ND 126 ND ND ND
1,2,3,4,6,7,8-HpCDF 23 34 ND 74 ND 23 3.1 ND 46 ND 2.2 2.1 ND 14.2 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.7 ND 243 ND 1.0 0.19 ND 6.1 ND ND
OCDF 2.1 1.6 ND 38 ND 2.0 0.37 ND 9.1 ND 2.1 1.4 ND 18 ND
Total PCDFs 160 250 12 2600 58 45 52 10 490 31 37 14 15 86 35
344'5-TCB(#81) 5.6 33 ND 49 ND 5.6 3.4 ND 64 ND 5.6 2.3 ND 24 ND
33'44'-TCB#77) 8.1 9.5 ND 150 ND 7.7 8.0 ND 160 ND 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 87 91 ND 660 60 110 80 17 520 90
33'44'55'-HxCB(#169) 160 140 10 1300 1200 82 71 ND 740 62 64 27 16 190 58
Total Non-ortho PCBs 270 200 25 1500 220 180 150 20 960 140 190 110 59 740 160
Total 1100 770 170 9700 920 900 630 150 6300 740 1600 1000 290 8500 1300
4[WHO-98] ¢
T PCDDs-TEQ 15 10 1.7 77 13 11 6.7 1.5 45 10 15 5.7 5.0 34 15
T PCDFs-TEQ 58 97 1.9 970 18 14 20 1.2 210 8.2 10 43 3.5 33 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 9.5 9.6 0.6 69 6.7 12 8.2 2.0 54 9.5
Total-TEQ 84 110 5.6 1100 46 34 30 3.4 240 26 37 16 12 100 35
4[WHO-05] &
T PCDDs-TEQ 15 9.5 1.8 76 13 11 6.5 1.5 45 10 16 5.9 5.1 35 11
T PCDFs-TEQ 33 55 1.3 440 11 8 11 0.9 130 5.5 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 14 11 0.8 94 11 11 11 0.7 75 8.2 13 8.6 2.6 58 9.5
Total-TEQ 62 68 5.7 560 40 30 23 3.3 160 25 37 16 12 100 31
Lipid(%) 0.30 0.07 0.13 0.80 0.29 0.26 0.12 0.01 0.52 0.28 0.33 0.05 0.22 0.49 0.31
Age(years) 65.9 13.2 31 98 66 57.1 18.2 5 90 59 68.1 5.4 60 86 67

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, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran,
Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.



X1 JHEREEZOMIET2, 3, 4, 7, 8-PeCDFIEE /A7 (2001-20164F, n=1, 023)
(pg/g lipid)

105K : 129N (13%)

130LLE: 231 A (23%)

10~20K&: 226 A (22%)

120~130Ki#: 5A (0.5%
110~120Fk3#& 12N (1.2%) /
100~ 110K : 21N (2.1%)

90~ 100K : 22N (2.2%)

80~ 90K : 28N (2.7%)

20~ 30K : 125N (12%)
70~80K;#E: 25N (2.4%)

60~705K3&: 31A (3.0%) 30~40K: 71X (7.5%)

50~ 60K : 33N (3.2%) 40~50KiE: 58N (5.7%)




% 2 SEZ DI T2, 3, 4, 7, 8-PCDFIE FE (2001-20164F ., n=792)
(pg/g lipid)

5084 75 A (9. 5%)

%

40~50K73% 1 20 A (2. 5%)
1057 - 276 A (35%)

30~40Ai : 52 N (6. 6%)

20~30A : 112N (14%)

10~20K3 = 257 A (32%)




3 MER D232 a2 1%k (2001-20164, n=792)

Lo TA, (0.9%) IS (O'ij’li)[:M, (0.7%)
1A 7N, (0.9%) \ 15[7] : 2N, (0.3%)
10 : 6N, (0.8%)
9lrl : 21N, (2.8%)
8la] : 128, (1.6%)
7l8] ;22 N, (2.9%)
6lE1:20 A, (2. 6%)
5la] : 36 A, (4.8%)

1E : 394N, (52%)
AlE] s 47N, (6. 2%)

3[al 90N, (12%)

2[A : 118N, (16%)
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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 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, 8HexaCDD 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, 8~HexaCDD 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 6 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, 8~PentaCDF 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, 8PentaCDF 151 79 192 1240 4.1 137 180 67 1261 5.8 0.9
1, 2, 3,4, 7, 8—HexaCDF 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, 8HexaCDF 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 25277 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 : stan
CDD :
CDF :

dard deviation

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



F2  ER16E K URCEOMAEE I IEMRTS & %% Lo MEBES 14 DMK T & A 4% o L HER
Congeners Concentration (pg/g lipid)
2004 2014 Ratio

Mean Median SD Maximum Minimum Mean Median SD Maximum Minimum 2014/2004
2,3,7,8TetraCDD 1.4 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, 8HexaCDD 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, 8~HexaCDD 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, 8~PentaCDF 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, 8PentaCDF 301 211 231 1240 106 273 203 211 1261 87 0.9
1, 2, 3,4, 7, 8—HexaCDF 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, 8HexaCDF 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 : 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 0.8 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, 8-TetraCDF 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, 8-PentaCDF 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, 8-HexaCDF 10 12 7.2 85 1.0 8.1 9.5 5.6 70 1.0 0.8
2,3,4,6,7, 8HexaCDF 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 @ standard deviation.
chlorinated dibenzo—-p-dioxin.
chlorinated dibenzofuran.
CB : chlorinated biphenyl.

CDD :
CDF
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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, 8HexaCDD 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, 8-TetraCDF 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, 8-PentaCDF 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, 8PentaCDF 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, 8-HexaCDF 20 25 11 176 1.0 17 25 9.3 174 1.0 0.9
2,3,4,6,7, 8HexaCDF 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 25277 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
CDD :
CDF :

dard deviation.

chlorinated dibenzo—-p-dioxin.
chlorinated dibenzofuran.
CB : chlorinated biphenyl.
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LVI SilFlow HRGC/HRMS
PTV conditons
PTV LVI1-S200 ( AiSTI science Co. Ltd.)
Purge time 1 min
Vent flow 300 mL/min
Programmemed temperature Rate Temperature Hold
1st 120 1min
120  /min 290 20.3min
GC conditions
Gas chromatograph Model 7890A ( Agilent Technologies Ltd.)
Pre-column BPX-5 ( SGE Ltd.)
(7mx 0.25mmLD. x ¢0.25 nm)
Analytical column BPX-DIOXIN-I ( SGE Ltd.)
(30mx 015mml.D.)
Carrier gas He
Oven temperature Rate ( /min)  Temperature ( Hold (min)
160 45
1st 20 300 12
2nd 70 195 0.5
3rd 35 300 15
Inlet pressure Rate (kPa/min)  Pressure (kPa) Hold (min)
469 45
1st 302 620 185
2nd 112 508 1
3rd 373 620 15
Auxiliary pressure #1 Rate (kPa/min)  Pressure (kPa) Hold (min)
445 45
1st 333 610 185
2nd 128 482 1
3rd 4.25 690.5 15
Auxiliary pressure #2 Rate (kPa/min)  Pressure (kPa) Hold (min)
4435 45
1st 333 610 185
2nd 128 482 1
3rd 4.27 610
MS conditions
Mass Spectrometer AutoSpec Premier ( Waters Co. Ltd. )
lon source temperature 280
| onization voltage 28eV
ionization current 750 nA
| onization mode El+
Accelerating voltage 8kV
Resolution >100000
Native Labeled
TeCDDs 319.8965 321.8936 3319368  333.9339
PeCDDs 353.8576 355.8546 365.8978  367.8949
HxCDDs 387.8186 389.8156 399.8589  401.8559
HpCDDs 423.7767 4257737 4358169  437.814
OCDD  457.7377 459.7348 469.778 471775
Monitor ion TeCDFs 303.9016 305.8987 3159419  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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LVI-SilFlow

Congener Relative Response Factor (RRF) Min. RRF/ Max. RRF/
n=1 n=2 n=3 n=4 n=>5 n==6 n=7 n==8 Average Average (%) Average (%)
2378-TCDD 1.013 0.995 1.039 1.006 0.8%4 0.986 1.001 0.976 0.988 89.5 105.2
1,2,3,78-PeCDD 0.923 0.888 0.907 0.821 0.952 0.903 0.882 0.890 0.896 91.6 106.3
1,2,34,7,8-HxCDD 0.908 0.987 0.937 0.948 0.969 0.904 0.885 1.005 0.943 93.9 106.6
1,2,36,7,8-HxCDD 0.786 0.819 0.857 0.920 0.880 0.845 0.805 0.905 0.852 92.2 107.9
1,2,3,7,89-HxCDD 0.7%4 0.903 0.899 0.895 0.877 0.908 0.920 1.008 0.901 88.1 112.0
1,2,34,6,78-HpCDD 1.160 1.040 1.04 1102 1170 1.187 1.081 1.087 1115 93.2 106.5
OCDD 0.990 1.033 1.046 1.088 0.971 1.011 1.053 1.197 1.049 92.6 114.2
2378-TCDF 0.920 1118 0.925 0.999 0.976 1.003 0.964 0.971 0.984 934 113.6
1,2,3,78-PeCDF 0.934 0.912 0.932 1.022 0.911 1.012 0.921 0.898 0.943 95.3 108.4
2,34,78-PeCDF 1.068 1.008 0.995 0.955 1.058 1104 0.981 1.043 1.026 931 107.5
1,2,34,78-HxCDF 0.956 1.063 1.007 1.000 0.939 0.968 0.945 0.992 0.984 9.4 108.0
1,2,36,7,8-HxCDF 0.912 0.935 1.008 0.932 0.9838 0.924 0.974 0.909 0.948 95.9 106.4
2,34,6,7,8-HXCDF 1.038 1.041 1.006 1.032 1014 1121 1044 1.180 1.060 9.9 1114
1,2,3,789-HXCDF 1.049 1.065 1.086 0.999 1.097 1.028 1.046 1.070 1.055 U7 104.0
1,2,34,6,7,8-HpCDF 0.927 1.003 0.944 1.013 0.917 1.046 0.89%6 0.939 0.961 933 108.9
1,2,34,789-HpCDF 1.049 1.014 1.0%4 1.066 0.974 0.989 0.984 0.949 1.015 935 107.8
OCDF 0.952 0.978 1.061 0.902 0.901 0.985 0.89%6 0.870 0.943 92.2 1125
344'5-TCB(PCB81) 0.936 0.950 0.916 0.947 0.916 0.950 0.932 0.966 0.939 97.5 102.9
3344-TCB(PCB77) 1.025 1.025 1021 1.019 1.046 1.006 1.027 1.062 1.029 97.8 103.2
3344'5-PenCB(PCB126) 1132 1.037 1110 1102 1.063 1.034 0.979 1.066 1.072 91.3 105.6

3344'55-HxCB(PCB169) 0.926 0.845 0.954 0.927 0.888 0.995 0.897 0.973 0.926 913 107.5




LVI-SilFlow

Congeners Concentrations (PY/g) Mean D Ccv
n=1 n=2 n=3 n=4 n=>5 n==6 n=7 n=8

23,78 TCDD 0.0042 0.0043 0.0046 0.0040 0.0046 0.0042 0.0045 0.0040 0.0043 0.00022 5.0%
1,2,3,7,8-PeCDD 0.016 0.019 0.017 0.020 0.018 0.016 0.019 0.018 0.018 0.0012 6.7%
1,2,34,7,8-HXCDD 0.021 0.017 0.022 0.020 0.018 0.019 0.017 0.022 0.020 0.0018 9.3%
1,2,36,7,8-HXCDD 0.15 0.18 0.17 0.14 0.15 0.15 0.16 0.14 0.16 0.013 8.5%
1,2,3,7,89-HXCDD 0.026 0.027 0.024 0.024 0.029 0.027 0.032 0.025 0.027 0.0025 9.2%
1,2,3/4,6,7,8-HpCDD 0.37 0.39 0.37 0.33 0.40 0.35 0.47 0.47 0.40 0.048 12.1%
OCDD 24 24 25 23 25 24 2.3 22 24 0.099 4.1%

23,78 TCDF ND ND ND ND ND ND ND ND ND ND ND
1,2,3,7,8-PeCDF ND ND ND ND ND ND ND ND ND ND ND
2,34,78-PeCDF 0.015 0.016 0.020 0.018 0.019 0.020 0.015 0.018 0.018 0.0018 10.4%
1,2,34,7,8-HXCDF 0.020 0.023 0.027 0.021 0.022 0.026 0.023 0.021 0.023 0.0023 10.3%
1,2,3,6,7,8-HXCDF 0.020 0.022 0.023 0.018 0.021 0.021 0.019 0.018 0.020 0.0016 7.8%
2,34,6,7,8-HXCDF ND ND ND ND ND ND ND ND ND ND ND
12,37,89-HxCDF ND ND ND ND ND ND ND ND ND ND ND
1,2,34,6,7,8-HpCDF 0.042 0.049 0.04 0.044 0.048 0.045 0.048 0.052 0.048 0.0039 8.1%
12.34,789-HpCDF ND ND ND ND ND ND ND ND ND ND ND
OCDF ND ND ND ND ND ND ND ND ND ND ND

3445 TCB(PCB81) ND ND ND ND ND ND ND ND ND ND ND
334'4-TCB(PCB77) 0.097 0.091 0.10 0.083 0.098 0.094 0.100 0.083 0.093 0.0066 7.0%
3344'5-PenCB(PCB126) 0.062 0.063 0.073 0.059 0.060 0.066 0.070 0.057 0.064 0.0052 8.2%
3344'55-HxCB(PCB169) 0.050 0.058 0.062 0.058 0.061 0.055 0.057 0.054 0.057 0.0036 6.4%
Total PCDDs 3.0 31 31 29 31 30 30 29 30 0.086 2.9%

Total PCDFs 0.12 0.13 0.14 0.12 0.14 0.13 0.13 0.13 0.13 0.0074 5.7%

Total PCDDs/PCDFs 31 32 33 30 33 31 31 30 31 0.092 2.9%
Total Non-ortho-PCBs 0.22 0.23 0.25 0.21 0.23 0.23 0.24 0.21 0.23 0.013 5.5%
Total 34 34 35 32 35 34 3.4 32 3.4 0.10 3.0%

TEQ from PCDDs 0.045 0.050 0.048 0.046 0.047 0.045 0.050 0.047 0.047 0.0017 3.6%
TEQ from PCDFs 0.010 0.011 0.012 0.011 0.012 0.012 0.011 0.011 0.011 0.00072 6.4%
TEQ from PCDDs/PCDFs 0.056 0.061 0.060 0.057 0.059 0.057 0.060 0.058 0.059 0.0017 3.0%
TEQ from Non-ortho-PCBs 0.0077 0.0081 0.0091 0.0077 0.0078 0.0083 0.0088 0.0073 0.0081 0.00058 7.1%
Total-TEQ 0.063 0.069 0.069 0.065 0.067 0.065 0.069 0.065 0.067 0.0021 3.2%
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NO (NO)
Cu/Zn-S0D HEL ELISA
arylhydrocarbon receptor NRF2  NQO1 RT-PCR
AHR
FAS N=52
MRNA
FAS
last-observation-carried forward
(LOCF)
1
NO
CReS
20 3 NO
NO
(S.E.) 8.91 ppb
(1.15)(range2.24-37.43) 3
52 11.67 ppb (1.85)(range 2.24-67.20)
3
7.5 2.5



2 N O 3
AHR
1
VAS (Q0L)
NO
HEL
Cu/Zn-S0D
NRF2 NRF2
NQO1
NO
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/ LOCF

FAS
95%Cl
CFB SE p value

Lower Upper
NO (ppb) 3 4,65 1.58 0.005 1.47 7.83
HEL (nmol/L) 3 1.16 0.75 0.13 -0.36 2.67
Cu/Zn-SOD (ng/ml) 3 3.20 7.84 0.68 -1253 18.93
NRF2 mRNA 3 0.03 0.29 091 -0.55 0.61
NQOI1 mRNA 3 0.11 0.14 0.43 -0.17 0.38
CFB  Change From Baseline S.E. Standard Error
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1. 2,3,4,7,8-PeCDF

2,3,4,7,8-PeCDF pg/g lipid

Ql 0.9-7.9 Q2 8.0-13.0 03 13.1-170.7
n=163 n=166 n=166

(mMHg) 133 129 133 0.89

(mMHg) 75.0 74.9 74.2 0.58

BMI (kg/m") 22.8 22.8 23.1 0.53

(cm) 158.6 158.5 156.8 0.02

(ko) 57.6 57.3 56.9 0.54

(g/cn’) 0.62 0.62 0.61 0.31

Young Adult Mean (%) 89 89 87 0.10

(%) 5.1 8.3 8.9 0.28

(%) 22.5 15.0 17.2 0.38

(%) 19.2 21.6 22.5 0.57

%) 20.2 19.2 14.5 0.25

(%) 5.9 16.5 15.8 0.046

(%) 31.0 39.5 23.8 0.19

(%) 13.8 11.5 14.9 0.80

(%) 28.6 32.8 29.8 0.88

(%) 2.6 5.2 6.3 0.21

(%) 3.1 6.7 7.2 0.22

(%) 8.2 4.4 3.2 0.07

(%) 23.0 22.1 13.0 0.045

(%) 54.9 59.3 63.3 0.24

(%) 14.7 5.8 4.6 0.003

(%) 45.6 52.0 47.6 0.84




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

2,3,4,7,8-PeCDF pg/g lipid

QL 0.9-7.9 Q2 8.0-13.0 Q3 13.1-170.7 i

(g/dL) 7.3 7.3 7.3 0.89
(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
y -GTP(U/L) 26 35 44 0.049
(ng/dL) 0.7 0.8 0.8 0.02

(ng/dL) 0.2 0.2 0.2 0.34

(U/7L) 361.5 376.0 354.1 0.42

(U/7L) 91.4 88.9 86.3 0.38

LAP(U/L) 52.7 55.4 55.4 0.10
(ng/dL) 213.1 214.4 212.0 0.80

HDL (ng/dL) 65.1 68.5 67.6 0.31
(ng/dL) 108.1 109.0 115.2 0.53

LDL (ng/dL) 126.5 124.7 121.7 0.27
B (ng/dL) 342.9 336.5 339.3 0.80
(ng/dL) 5.1 5.2 5.2 0.54
(ng/dL) 14.8 15.4 14.8 0.86
(ng/dL) 0.7 0.7 0.7 0.83

eGFR (ml/ /1.73m%) 73.6 73.1 75.4 0.33
Na(mEg/L) 140.4 140.6 140.3 0.64
K(MEg/L) 4 4 4 0.81
Ca(mEg/L) 9.3 9.4 9.3 0.47
(Eg/L) 3.4 3.5 3.5 0.30
(ng/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 %) 0 0 0 0.90
HCv %) 0.4 0.1 0.6 0.68

2,3,4,7,8-PeCDF

(1.0 pg/g lipid)



2,3,4,7,8-PeCDF pg/g lipid
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
(1u/mL) 15 18.6 4.5 0.23
CCP (U/mL) 1.6 2.8 2.8 0.67
MMP-3(ng/mL) 58.8 56.7 56.8 0.54
SSA (U/mL) 14.5 9.3 15.2 0.87
SSB (U/mL) 8.7 7.6 8.2 0.87
U/nL) 1 9.7 7.3 8.0 0.55
(1.D) 5.2 5.5 6.2 0.32
(uTU/mL) TSH 2.7 3.3 3.3 0.34
Free-T4(ng/dL) 1.2 1.2 1.2 0.16
(IJ;:1) 0.5 0.6 0.4 0.63
Ige(1U/mL) 183.5 182.8 246.2 0.28
TRACP5b(mU/dL) 401.5 418.9 380.1 0.3
PINP(n /L) 45.9 48.7 43.8 0.43
(uL) 5302 5022 5072 0.25
()

3.1 3.2 3.3 0.57
52.4 50.4 52.5 0.89
34.7 36.8 34.9 0.97
5.8 5.3 5.5 0.28
3.3 3.6 3.2 0.80
0.7 0.8 0.7 0.50
(x 10*/uL) 458 462 450 0.07
(g/dL) 13.7 13.9 13.8 0.79
(%) 42.1 42.5 42.1 0.98
(x 10*/uL) 24.8 24 24.2 0.55

2,3,4,7,8-PeCDF (1.0 pg/g lipid) 0.9



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

2,3,4,7,8-PeCDF pg/g lipid

Q1 0.9-7.9 Q2 8.0-13.0 Q3 13.1-170.7 P
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
(ng/dL) 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
BMI HDL HbAlc
4. 2,3,4,7,8-PeCDF
2,3,4,7,8-PeCDF pg/g lipid p
Q1 0.9-7.9 Q2 8.0-13.0 Q3 13.1-170.7
AST>30U/L
() 15 29 30
95 CI)
.00 ( ) 1.77 (0.86-3.62) 1.70 (0.77-3.80) 0.24
.00 ( ) 1.65 (0.79-3.43) 1.52 (0.67-3.43) 0.40
ALT>30U/L
() 24 30 24
95 CI)
.00 ( ) 1.37 (0.72-2.61) 1.10 (0.52-2.34) 0.83
.00 ( ) 1.35 (0.68-2.68) 0.97 (0.44-2.16) 0.90
y -GTP>50U/L
() 20 17 17
95 CI)
.00 ( ) 1.16 (0.53-2.51) 1.72 (0.72-4.12) 0.23
.00 ( ) 1.24 (0.55-2.82) 1.98 (0.76-5.12) 0.16
>1.5mg/dL
() 2 3 5
95 CI)
.00 ( ) 2.77 (0.40-19.16) 8.28 (1.08-63.28) 0.04
.00 ( ) 5.26 (0.52-53.54) 15.47 (1.37-174.29) 0.02
BMI HDL HbAlc

10
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1| 12378PeCDF 4.76% 1.19% 0.4747
2 | 334455HxCB 0.00% 25.00% 0.4381
3 | 33445PeCB 0.00% 25.00% 0.4087
4| 3445TCB 17.86% 0.00% 0.4001
5 | 3445TCB 17.86% | CPK 0.00% 0.3846
6 | 12378PeCDD 0.00% 34.52% 0.3841
7 | 334455HxCB 0.00% 0.00% 0.3775
8 | 3344TCB 5.95% 0.00% 0.3773
9 | 2378TCDF 1.19% 21.13% 0.3704
10 | 12378PeCDF 4.76% 0.00% 0.3697
11 | 334455HxCB 0.00% | HDL 0.00% 0.3661
12 | 1234678HpCDD 0.00% 0.00% 0.3582
13 | 123678HxCDF 0.00% 0.00% 0.3579
14 | 3445TCB 17.86% 27.38% 0.3578
15 | 2378TCDF 1.19% | PCB 27.38% 0.3572
16 | 3445TCB 17.86% | yGTP 0.00% 0.3552
17 | 334455HxCB 0.00% 34.52% 0.3510
18 | 3445TCB 17.86% 27.16% 0.3484
19 | 2378TCDF 1.19% 0.00% 0.3479
20 | 12378PeCDF 4.76% 0.00% 0.3424




No.

1| 1234678HpCDD 0.00% 0.00% -0.5417
2 | 3445TCB 17.86% IgE 25.35% -0.4200
3 | OCDF 25.00% 13.33% -0.3998
4| 2378TCDF 1.19% 0.00% -0.3935
5 | TotalPCDD 0.00% 0.00% -0.3903
6 | 33445PeCB 0.00% 47.62% -0.3816
7 | 2378TCDD 0.00% 41.67% -0.3757
8 | 334455HxCB 0.00% 0.00% -0.3756
9 | 1234678HpCDD 0.00% | PCB 27.38% -0.3745
10 | OCDD 0.00% 0.00% -0.3636
11 | 334455HxCB 0.00% 0.00% -0.3592
12 | OCDD 0.00% | PCB 27.38% -0.3545
13 | 1234678HpCDD 0.00% 25.35% -0.3525
14 | TotalPCDD 0.00% | PCB 27.38% -0.3520
15 | 23478PeCDF 0.00% 0.00% -0.3502
16 | 2378TCDF 1.19% 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% 0.00% -0.3426
20 | 2378TCDD 0.00% 28.57% -0.3376




No.

1| TotalPCDD 0.00% 0.68% 0.3036
2 | 12378PeCDD 0.00% 0.00% 0.2950
3| 3344TCB 10.14% 42.57% 0.2935
4 | OCDD 0.00% 0.68% 0.2897
5 | 1234678HpCDD 0.00% 33.11% 0.2876
6 | 123478HxCDD 5.41% 0.68% 0.2873
7 | 3445TCB 24.32% 0.00% 0.2802
8 | 123789HxCDD 2.03% 0.00% 0.2791
9 | 334455HxCB 0.00% 1.35% 0.2774
10 | 123678HxCDD 0.00% 20.95% 02711
11 | TotalPCDF 0.00% 20.27% 0.2698
12 | 23478PeCDF 0.00% 0.68% 0.2638
13 | TotalPCDF 0.00% 20.95% 0.2628
14 | TotalPCDF 0.00% 0.68% 0.2588
15 | 12378PeCDD 0.00% 0.00% 0.2583
16 | 2378 TCDF 0.68% 20.27% 0.2569
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19 | 123478HxCDF 0.00% 38.51% 0.2509
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1| 123478HXCDF 0.00% 0.00% -0.5117
2 | 123678HxCDD 0.00% 0.00% -0.5095
3| 123678HxCDD 0.00% 0.00% -0.4571
4 | 23478PeCDF 0.00% 0.00% -0.4399
5 | 33445PeCB 0.00% 44.37% -0.4273
6 | TotalPCDF 0.00% 0.00% -0.4271
7 | 23478PeCDF 0.00% 0.00% -0.4245
8 | 2378TCDF 0.68% | LAP 0.00% -0.4047
9 | TotalPCDF 0.00% 0.00% -0.4034
10 | 2378TCDF 0.68% 1.35% -0.3712
11 | 123678HxCDF 0.00% 44.37% -0.3592
12 | 2378TCDF 0.68% 2.70% -0.3490
13 | 123478HxCDF 0.00% 0.00% -0.3348
14 | 123678HxCDF 0.00% 0.00% -0.3323
15 | OCDF 20.27% 25.83% -0.3303
16 | 123678HxCDD 0.00% | LAP 0.00% -0.3177
17 | 2378TCDF 0.68% 0.00% -0.3159
18 | 123678HxCDD 0.00% 2.70% -0.3151
19 | 123678HxCDF 0.00% 0.00% -0.3051
20 | TotalPCDF 0.00% 44.37% -0.3049
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Tablel Massspectral dataand 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 1351
M1 422 100 54 - 35 33 - 15.35
M2 422 100 - - - - - 15.45
-, ot detected.
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Fig. 3 Postulated metabolic pathways of PCB188 inrat liver
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Fig. 1. Detection of GnRH neurons in the male offspring at PND 7 using an
immunofluorescence. (A) Each confocal image (x40) is as follows: GnRH (red),
NeuN (green) and DAPI (blue). Panels B and C represent the bipolar and unipolar
neuron, respectively. Scale bar: 20 um.
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Fig. 2. Little effect of maternal exposure to TCDD on the number and location of GnRH neurons in
the male offspring at GD20, PND4, PND7, PND14 and PND28. Pregnant dams were exposed to TCDD
(1 ug/kg, orally) at GD15, and brain sections of the male offspring were immunostained for detection of
GnRH neurons. Each plot represents the mean = S.E.M. of 3-5 male offspring which were removed (born)
from different dams. Scale bar: 100 um. Abbreviations used: 3V, 3rd ventricle; OVLT, vascular organ of
the lamina terminalis; POA, preoptic area; VDB, vertical limb of the diagonal band.



40
30-

Number of neuron (/ 1.64 mm?)

40 -
20 -

20 -
101

80 1
60 1

PND7 Bipolar

'~
N
~

1100 0 100 200 300 400 500

PND7 Unipolar

01— .
-100 O

100 200 300 400 500

0

50 1
40 1
30 -
20 -
10 -

PND14 Bipolar

-200-100 0 100 200 300 400 500
PND14 Unipolar

o——+—
-200-100 0 100 200 300 400 500

Distance from OVLT(um)

O Control - TCDD

PND28 Bipolar

200 O 200 400 600

200 0 200 400 600

Fig. 3. Effect of maternal exposure to TCDD on the number of bipolar and unipolar GnRH neurons in
the male offspring at PND7, PND14 and PND28. The number of bipolar and unipolar neurons was counted
per section. Each plot represents the mean + S.E.M. of 3-6 male offspring which were born from different
dams. Significantly different from the control: *p<0.05.
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Fig. 1. Effect of 2,3,7,8-tetrafluorodibenzo-p-dioxin (TFDD) on the dioxin-
produced induction of the expression (A) and activity (B) of CYP1A1l
protein in the T47D cells. Bars are the means £ S.E.M. of 4 cultures.
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coding for CYP1A1, LHP and GH in male fetuses at gestational day (GD) 20. Pregnant rats at
GD15 were orally treated with 1 ug/kg TCDD or corn oil, and treated with TFDD (1 mg/kg/day)
during GD16 and GD19. Bars are the means £ S.E.M. of 3 pooled fetal pituitary which were removed
from different dams. Significantly different between the pair indicated: *p<0.05.
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