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in silico PCB
1. CYP
PCB

2018 PCB
CYP
616 50
90% 2,2 ,3,4,4 ,5 ,6-
heptachlorobiphenyl PCB183

2019
PCDF 228
PCDF
2018
195 125
195
171
24 195
2,3,4,7,8-PeCDF 69
pg/g-fat 2,3,7,8-TeCDD
WHO-2006
TEQ
Total TEQ 48 pg 4.3%
TEQ/g-fat PCB
24 2,3,4,7,8-PeCDF
18 pg/g-fat Total TEQ
28 pg TEQ/g-fat
125
2,3,4,7,8-PeCDF 13 pg/g-
fat Total TEQ 24 pg
TEQ/g-fat 2018 31
6
4
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PCB 84



65

total

2019

ThO

PCB

Th2

Dioxin

2019

Von frey

total

CD4

CD4 T
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NT-proBNP 455
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2,3,4,7,8- pentachlorodibenzo furan
PeCDF
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0.6431, p<0.0001)

PeCDF 0.0003,
p=0.0027)
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1.
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PAS
BaP
SP-D

Myelin proteins

Western blot

Western blot
myelin basic protein (MBP)
cytochrome P450 (P450) 1A1 CYP1Al
myelin-associated glycoprotein (MAG)
MAG

CYP1Al1
MBP

AB

AHR

IL-17A  TNF-a

IL-1B

IL-1B



2,4,6- PCB
P450
2,4,6-
PCB 1
2,2 ,4,4 ,6,6" -hexachlorobiphenyl
(PCB155)

PCB155

(Ms) P450 (CYP)
Ms
MI(3-OH ) 1
0.292 nmol/hr/mg protein
4 CYP
A2 2A6 2B6 3A4
CYP2B6 M1
0.702 pmol/hr/pmol
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3-0H
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4
6 8 AHR
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13 20
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8
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1 (SelenBP1) receptor-alpha (Rxra)
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Rxra Cypda
1 (SelenBPl) cyclooxygenase 1
(Cox1), Cox2 3 I ipoxygenase
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SelenBP1
SelenBP2
superoxide
SelenBP2 dismutase 1 (Sodl) Sod?2
SelenBP1 SelenBP1
C57BL SelenBP1
PCB
SelenBP1
DNA
5-
RT-PCR

SelenBP1-KO

cytochrome P450 4a (Cypda) 5-






2018
616 50 90%
490 126
50 60 69
70 79 50
90%
3 4
72.8%
69. 6% 64.3%
77.2%
28.7%
5
2018 7 11 42 4%
) 26.1%
11 15.4%
10%
6
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1
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30-7 30 21
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*1
*2
2 2018
n % n % n %

616 100.0 302 100.0 314 100.0
0 -29 12 1.9 5 1.7 7 2.2
30 - 39 10 1.6 5 1.7 5 1.6
40 - 49 41 6.7 22 7.3 19 6.1
50 - 59 126 20.5 59 19.5 67 21.3
60 - 69 182 29.5 84 27.8 98 31.2
70 - 79 147 23.9 76 25.2 71 22.6
80 98 15.9 51 16.9 47 15.0
490 100.0 244 100.0 246 100.0
0 -29 0 0.0 0 0.0 0 0.0
30 - 39 0 0.0 0 0.0 0 0.0
40 - 49 17 3.5 13 5.3 4 1.6
50 - 59 105 21.4 48 19.7 57 23.2
60 - 69 160 32.7 76 31.1 84 34.1
70 - 79 123 25.1 64 26.2 59 24.0
80 85 17.3 43 17.6 42 17.1
126 100.0 58 100.0 68 100.0
0 -29 12 9.5 5 8.6 7 10.3
30 - 39 10 7.9 5 8.6 5 7.4
40 - 49 24 19.0 9 15.5 15 22.1
50 - 59 21 16.7 11 19.0 10 14.7
60 - 69 22 17.5 8 13.8 14 20.6
70 - 79 24 19.0 12 20.7 12 17.6
80 13 10.3 8 13.8 5 7.4
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n % n % n % n % n % n % n % n % n %

607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
165 27.2 90 30.3 75 24.2 126 26.1 66 27.5 60 24.7 39 31.5 24 42.1 15 22.4
442 72.8 207 69.7 235 75.8 357 73.9 174 725 183 75.3 85 68.5 33 57.9 52 77.6
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
266 43.8 165 55.6 101 32.6 217 44.9 135 56.3 82 33.7 49 39.5 30 52.6 19 28.4
341 56.2 132 44.4 209 67.4 266 55.1 105 43.8 161 66.3 75 60.5 27 47.4 48 71.6
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
286 47.1 131 44.1 155 50.0 221 45.8 100 41.7 121 49.8 65 52.4 31 54.4 34 50.7
321 52.9 166 55.9 155 50.0 262 54.2 140 58.3 122 50.2 59 47.6 26 45.6 33 49.3
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
332 54.7 148 49.8 184 59.4 261 54.0 116 48.3 145 59.7 71 57.3 32 56.1 39 58.2
275 45.3 149 50.2 126 40.6 222 46.0 124 51.7 98 40.3 53 42.7 25 43.9 28 41.8
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
370 61.0 186 62.6 184 59.4 292 60.5 147 61.3 145 59.7 78 62.9 39 68.4 39 58.2
237 39.0 111 37.4 126 40.6 191 39.5 93 38.8 98 40.3 46 37.1 18 31.6 28 41.8
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
351 57.8 157 52.9 194 62.6 279 57.8 128 53.3 151 62.1 72 58.1 29 50.9 43 64.2
256 42.2 140 47.1 116 37.4 204 42.2 112 46.7 92 37.9 52 41.9 28 49.1 24 35.8
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
320 52.7 176 59.3 144 46.5 255 52.8 144 60.0 111 45.7 65 52.4 32 56.1 33 49.3
287 47.3 121 40.7 166 53.5 228 47.2 96 40.0 132 54.3 59 47.6 25 43.9 34 50.7
607 100.0 297 100.0 310 100.0 483 100.0 240 100.0 243 100.0 124 100.0 57 100.0 67 100.0
217 35.7 114 38.4 103 33.2 166 34.4 91 37.9 75 30.9 51 41.1 23 40.4 28 41.8
390 64.3 183 61.6 207 66.8 317 65.6 149 62.1 168 69.1 73 58.9 34 59.6 39 58.2
605 100.0 296 100.0 309 100.0 481 100.0 239 100.0 242 100.0 124 100.0 57 100.0 67 100.0
184 30.4 98 33.1 86 27.8 130 27.0 69 28.9 61 25.2 54 43.5 29 50.9 25 37.3
421 69.6 198 66.9 223 72.2 351 73.0 170 71.1 181 74.8 70 56.5 28 49.1 42 62.7
157 100.0 157 100.0 116 100.0 116 100.0 41 100.0 41 100.0
137 87.3 137 87.3 108 93.1 108 93.1 29 70.7 29 70.7
20 12.7 20 12.7 8 6.9 8 6.9 12 29.3 12 29.3
99 100.0 33 100.0 66 100.0 74 100.0 26 100.0 48 100.0 25 100.0 7 100.0 18 100.0
62 62.6 21 63.6 41 62.1 45 60.8 17 65.4 28 58.3 17 68.0 4 57.1 13 72.2
37 37.4 12 36.4 25 37.9 29 39.2 9 346 20 41.7 8 32.0 3 429 5 27.8
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n % n % n % n % n % n % n % n % n %

590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
507 85.9 246 84.8 261 87.0 397 84.8 194 82.9 203 86.8 110 90.2 52 92.9 58 87.9
83 14.1 44 15.2 39 13.0 71 15.2 40 17.1 31 13.2 12 9.8 4 7.1 8 12.1
590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
519 88.0 253 87.2 266 88.7 411 87.8 203 86.8 208 88.9 108 88.5 50 89.3 58 87.9
71 12.0 37 12.8 34 11.3 57 12.2 31 13.2 26 11.1 14 11.5 6 10.7 8 12.1
590 100.0 290 100.0 300 100.0 468 100.0 234 100.0 234 100.0 122 100.0 56 100.0 66 100.0
340 57.6 163 56.2 177 59.0 271 57.9 130 55.6 141 60.3 69 56.6 33 58.9 36 54.5
250 42.4 127 43.8 123 41.0 197 42.1 104 44.4 93 39.7 53 43.4 23 41.1 30 45.5
589 100.0 290 100.0 299 100.0 468 100.0 234 100.0 234 100.0 121 100.0 56 100.0 65 100.0
435 73.9 223 76.9 212 70.9 338 72.2 176 75.2 162 69.2 97 80.2 47 83.9 50 76.9
154 26.1 67 23.1 87 29.1 130 27.8 58 24.8 72 30.8 24 19.8 9 16.1 15 23.1
591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
500 84.6 240 82.5 260 86.7 393 84.0 193 82.5 200 85.5 107 87.0 47 82.5 60 90.9
91 15.4 51 17.5 40 13.3 75 16.0 41 17.5 34 145 16 13.0 10 17.5 6 9.1
591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
562 95.1 278 95.5 284 94.7 444 94.9 224 95.7 220 94.0 118 95.9 54 94.7 64 97.0
29 49 13 45 16 53 24 51 10 43 14 6.0 5 4.1 3 53 2 3.0
591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
535 90.5 263 90.4 272 90.7 419 89.5 211 90.2 208 88.9 116 94.3 52 91.2 64 97.0
5 95 28 9.6 28 9.3 49 10.5 23 9.8 26 11.1 7 5.7 5 8.8 2 3.0
591 100.0 291 100.0 300 100.0 468 100.0 234 100.0 234 100.0 123 100.0 57 100.0 66 100.0
542 91.7 273 93.8 269 89.7 431 92.1 222 94.9 209 89.3 111 90.2 51 89.5 60 90.9
49 83 18 6.2 31 10.3 37 7.9 12 5.1 25 10.7 12 9.8 6 10.5 6 9.1
590 100.0 291 100.0 299 100.0 468 100.0 234 100.0 234 100.0 122 100.0 57 100.0 65 100.0
579 98.1 284 97.6 295 98.7 457 97.6 227 97.0 230 98.3 122 100.0 57 100.0 65 100.0
1 19 7 24 4 13 11 24 7 30 4 17 0 0.0 O 0.0 0 0.0
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n % n % n % n % n % n % n % n % n %
582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
505 86.8 248 86.1 257 87.4 398 86.3 197 84.5 201 88.2 107 88.4 51 92.7 56 84.8
77 13.2 40 13.9 37 12.6 63 13.7 36 15.5 27 11.8 14 11.6 4 7.3 10 15.2
582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
562 96.6 273 94.8 289 98.3 441 95.7 218 93.6 223 97.8 121 100.0 55 100.0 66 100.0
20 34 15 52 5 1.7 20 43 15 6.4 5 2.2 0 0.0 O 0.0 O 0.0
582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
570 97.9 281 97.6 289 98.3 449 97.4 226 97.0 223 97.8 121 100.0 55 100.0 66 100.0
12 21 7 24 5 1.7 12 26 7 30 5 2.2 0 00 O 0.0 O 0.0
582 100.0 288 100.0 294 100.0 461 100.0 233 100.0 228 100.0 121 100.0 55 100.0 66 100.0
566 97.3 280 97.2 286 97.3 445 96.5 225 96.6 220 96.5 121 100.0 55 100.0 66 100.0
6 2.7 8 28 8 2.7 16 35 8 34 8 35 0 0.0 0O 0.0 0 0.0
581 100.0 288 100.0 293 100.0 460 100.0 233 100.0 227 100.0 121 100.0 55 100.0 66 100.0
577 99.3 286 99.3 291 99.3 456 99.1 231 99.1 225 99.1 121 100.0 55 100.0 66 100.0
4 0.7 2 07 2 07 4 09 2 09 2 09 0 00 0 00 0 0.0
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PCDF

2018
195 125
24
fat 2,3,7,8-TeCDD
Total TEQ
24 2,3,4,7,8-PeCDF
28 pg TEQ/g-fat
13 pg/g-fat Total TEQ
2018

PCB

PCB183

PCDF
195
171
195 2,3,4,7,8-PeCDF 69 pg/g-
WHO-2006 TEQ
48 pg TEQ/g-fat
18 pg/g-fat Total TEQ
125 2,3,4,7,8-PeCDF
24 pg TEQ/g-fat
P450 (CYP) PCB
in silico PCB  CYP
PCB
PCB CYP

2,27,3,4,47,5” ,6-heptachlorobiphenyl




2019

228

2004 2,3,4,7,8-PeCDF
12 (
) 2018
2,334
2001
2002 2006 5
2007
3
3
2018
320
2013

2,3,4,7,8-PeCDF

PCB
in silico

PCB

2,2°,3,4,47,5” ,6-heptachlorobiphenyl

2012

CYP
PCB183
1

1

2018
125

PCB TCDD

WHO

2001
22
24 1
195
4
2,3,7,8-
TEQ 2005

WHO-2006




2018

2 Sample

29

TEQ
TEQ WHO-2006

172
cv VA

PCB
PCB

Molecular Operating Environment
(MOE) PCB 69
P450 CYP

CYP
PCB
GC/MS
2,27,3,4,4”,5” ,6-heptachlorobiphenyl
PCB183

30-7 -8 2018
11 5
24
cv 10%
6 A F
1
PCDDs PCDFs
non-ortho PCBs mono-ortho PCB Total

TEQ Sample 1 0.0052 0.0026
0.0019 0.00023 0.010 pg-TEQ/g Sample
2 0.0073 0.015 0.0045 0.00083 0.028

pg-TEQ/g cv Sample
1 8.6 20.6 % Sample 2 12.2
20.2

cv 2



VA
Sample 1 2
Z=% 2
2018
2018
320 195
125 2017 283
37 2007
3
4
2018
2017 10
2012 12
3 2018
2004
195 2,3,4,7,8-
PeCDF 69 pg/g-fat
2,3,7,8-TeCDD WHO-2006
TEQ
Total TEQ 48 pg
TEQ/g-fat
@t ) 2,3,4,7,8-PeCDF
77 pg/g-fat Total TEQ
51 pg TEQ/g-fat
24 2,3,4,7,8-PeCDF
18 pg/g-fat Total TEQ

28 pg TEQ/g-fat
125 2,3,4,7,8-PeCDF

13 pg/g-fat Total TEQ
24 pg TEQ/g-fat
2,3,4,7,8-PeCDF
4.5

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

50 pg/g-fat
1 3
PCB
PCB
In silico PCB CYP
PCB

4-0H-CB107 4-0H-CB146 4-0H-CB187
PCB
CYP

GC/MS
2,27,3,4,47,5” ,6-heptachlorobiphenyl
PCB183

PCB183(+)
PCB183(-)  1:1
PCB183(+)
2



PCB183(-)

PeCDF

2018

148
2,3,4,7,8-PeCDF
fat Total TEQ

fat
2,3,4,7,8-PeCDF
Total TEQ
TEQ/g-fat
2,3,4,7,8-PeCDF
Total TEQ
2001 17
5700 2018
PCB  CYP
PCB

PCB183(+)

2,3,4,7,8-

135

77 po/g-
51 pg TEQ/g-

18 pg/g-fat
28 pg
125
13 pg/g-fat
24 pg TEQ/g-fat

in silico

PCB
CYP

2,27,3,4,47,5” ,6-heptachlorobiphenyl
PCB183

PCB183(+)

PCB183(-)

2001 2017
2019. 110(2). 61-66.

2,27 ,3,4,4”° ,57 ,6-

Heptachlorobiphenyl PCB183
2019. 110(2).

91-96.
Hirakawa, S, Miyawaki, T, Hori, T,
Kajiwara, J, Katsuki, S, Hirano, M,
Yoshinouchi, Y, lwata, H, Mitoma,
C, Furue, M, In silico prediction
of the metabolism of PCB congeners
by Cytochrome P450 1isozymes in
Yusho patients. Organohalogen
Compounds, 2019. 81. 171-174.
Sakatani, K, Yasutake, D, Takahashi,
K, Hori, T, Nakano, T, Mitoma, C,



Furue, M, Enantiomeric analysis of
2,2%,3,4,4%,57,6-
heptachlorobiphenyl in the blood of
Yusho patients, Organohalogen
Compounds, 2019. 81. 25-28.

PCB
2018 28

( ) 2019 6 12-14

Hirakawa, S, Miyawaki, T, Hori, T,
Kajiwara, J, Katsuki, S, Hirano, M,
Yoshinouchi, Y, lwata, H, Mitoma,
C, Furue, M, In silico prediction
of the metabolism of PCB congeners
by Cytochrome P450 1isozymes 1in
Yusho patients. 39TH INTERNATIONAL

SYMPOSIUM  HALOGENATED PERSISTENT
ORGANIC POLLUTANTS, Kyoto, Japan,
2019 August.

Sakatani, K, Yasutake, D, Takahashi,
K, Hori, T, Nakano, T, Mitoma, C,
Furue, M, Enantiomeric analysis of
2,27,3,4,4%,57,6-
heptachlorobiphenyl in the blood of
Yusho patients, Kyoto, Japan, 2019
August.



pg/g-whole

CV%
A B C D E F
Sample 1 Total PCDDs TEQ 0.0037 0.0061 0.0060 0.0044 0.0041 0.0047 0.0052 20.6
Total PCDFs TEQ 0.0017 0.0024 0.0022 0.0028 0.0031 0.0039 0.0026 15.0
Total non-ortho PCBs TEQ 0.0017 0.0019 0.0022 0.0019 0.0017 0.0026 0.0019 10.2

Total mono-ortho PCBs TEQ 0.00022 0.00026 0.00023 0.00022 0.00021 0.00022 0.00023 8.6

Total TEQ 0.0074  0.011 0.011  0.0093 0.0091 0.011 0.010 9.6
Sample 2 Total PCDDs TEQ 0.0059 0.0058 0.0094 0.0077 0.0076 0.0060 0.0073 20.2
Total PCDFs TEQ 0.013 0.015 0.018 0.014 0.015 0.017 0.015 12.2
Total non-ortho PCBs TEQ 0.0043 0.0050 0.0053 0.0041 0.0040 0.0043 0.0045 12.3

Total mono-ortho PCBs TEQ 0.00080 0.00101 0.00080 0.00079 0.00074 0.00074 0.00083 12.6

Total TEQ 0.024 0.027 0.034 0.027 0.027 0.028 0.028 12.5
pg/g-fat
CV%
A B C D E F
Sample 1 Total PCDDs TEQ 1.2 1.8 2.1 1.3 1.1 1.6 1.5 28.6
Total PCDFs TEQ 0.57 0.72 0.77 0.85 0.82 1.4 0.75 14.6
Total non-ortho PCBs TEQ 0.55 0.58 0.76 0.57 0.48 0.89 0.59 17.5

Total mono-ortho PCBs TEQ 0.072 0.079 0.079 0.065 0.058 0.080 0.071 12.7

Total TEQ 2.4 3.2 3.7 2.8 2.4 4.0 29 18.8
Sample 2 Total PCDDs TEQ 1.7 1.5 3.5 2.9 2.1 2.0 2.3 36.0
Total PCDFs TEQ 3.7 3.7 6.7 5.4 3.9 5.3 4.7 28.8
Total non-ortho PCBs TEQ 1.2 1.2 1.9 1.5 1.1 1.4 1.4 24.6
Total mono-ortho PCBs TEQ 0.23 0.25 0.30 0.30 0.20 0.23 0.25 16.6

Total TEQ 6.9 6.7 12 10 7.2 8.9 8.7 29.0




2018 2018 pg/g-fat
2018
(N=195) (N=125) 2004, N=127 )
Congeners Mean SD Min  Max | Mean SD Min  Max | Mean SD Min  Max
2,3,7,8-TCDD 13 094 ND 6.1 13 112 ND 6.3 19 084 ND 4.3
1,2,3,7,8-PeCDD 6.9 4.7 ND 40 54 4.3 ND 23 9.0 34 32 20
1,2,3,4,7,8-HxCDD 29 24 ND 13 32 29 ND 22 3.6 19 ND 13
1,2,3,6,7,8-HXCDD 30 25 ND 140 15 11 22 63 28 11 7.3 70
1,2,3,7,8,9-HxCDD 4.0 34 ND 19 4.8 4.6 ND 36 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 41 35 28 270 50 59 6.6 440 78 55 18 470
OCDD 500 420 60 3300| 530 780 53 6900 1200 640 180 7600
Total PCDDs 590 460 74 3600| 610 850 73 7400 1300 1000 210 8200
2,3,7,8-TCDF 31 28 ND 27 29 74 ND 78 10 072 ND 45
1,2,3,7,8-PeCDF 14 0.9 ND 41 12 094 ND 6.2 067 055 ND 4.6
2,3,4,7,8-PeCDF 69 99 33 590 13 13 12 79 17 7.7 6.0 63
1,2,3,4,7,8-HXCDF 12 18 ND 120 33 33 ND 24 5.0 2.7 ND 20
1,2,3,6,7,8-HXCDF 6.6 6.6 ND 48 34 35 ND 27 5.7 2.6 ND 16
2,3,4,6,7,8-HXCDF 11 054 ND 50 12 064 ND 5.6 12 0.8 ND 5.2
1,2,3,7,8,9-HXCDF ND ND ND
1,2,3,4,6,7,8-HpCDF 18 14 ND 9.3 16 12 ND 8.0 2.2 21 ND 14
1,2,3,4,7,8,9-HpCDF ND ND ND
OCDF ND ND 21 14 ND 18
Total PCDFs 99 120 12 730 30 22 10 150 37 14 15 86
344'5-TCB(81) 52 12 ND 15 53 17 50 17 5.6 2.3 ND 24
3344'-TCB(77) 11 7.3 ND 41 10 58 50 27 84 4.8 ND 31
33'44'5-PenCB(126) 80 69 ND 380 70 89 50 567 110 80 17 520
33'44'55'-HxCB(169) 140 110 11 700 69 74 50 371 64 27 16 190
Total Non-ortho PCBs 230 160 30 900 160 160 20 940 190 110 59 740
Totd 920 580 120 3800 800 950 110 7700 1600 1000 290 8500
PCDDs-TEQ 12 7.6 14 44 9.7 7.4 16 46 16 59 51 35
PCDFs- TEQ 23 32 15 190 51 46 0.85 27 6.6 25 2.3 14
Non-ortho PCBs- TEQ 12 89 082 49 9.1 11 0.65 67 13 8.6 2.6 58
Total TEQ 48 41 6.0 250 24 21 31 120 37 16 12 100
2,3,4,7,8-PeCDF
2,3,4,7,8-PeCDF
pg/g
500 600 2 - -
400 500 3 - -
300 400 6 - -
200 300 5 - -
100 200 27 - -
"""" < T s D N
80 0 6 - -
70 80 4 - 1
60 70 5 1 1
50 60 6 - 1
40 50 12 1 3
30 40 17 3 6
20 30 15 3 11
10 20 30 7 32
0 10 30 9 70
171 24 125
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30

2019 2015 495
NT-proBNP 455 2,3,4,7,8-PentaCDF
NT-proBNP 2,3,4,7,8-PentaCDF
NT-proBNP
495
(PCDD)
(PCDF) NT-proBNP
(DL-PCB)
2015 10 23 11
29
495 62
NT-proBNP
PCDD 7
PCDF 10 PCB 4 21
NTproBNP

2015 30 ml




59

ASE
SCLV
GC/MS
TEQ
WHO 2005
TEF WHO-05
1/2
NT-proBNP 2012
NT-proBNP Elecsys proBNP
Immunoassay

NT-proBNP 400 pg/ml

2015
495 2012
NT-proBNP 455
2,3,4,7,8-PentaCDF

NT-proBNP

OR

2,3,4,7,8-PentaCDF
NT-proBNP

OR 2,3,4,7,8-PentaCDF
2,3,4,7,8-PentaCDF
OR

2,3,4,7,8-PentaCDF
NT-proBNP
12

Environ Health
Perspect 2008,116:1443

NT-proBNP

2,3,4,7,8-PentaCDF NT-proBNP



Asada M, et al.  Serum
lipopolysaccharide -binding protein
levels and the incidence of
cardiovascular disease in a general
Japanese population: the Hisayama
Study. J Am Heart Assoc. 2019; 8:
e013628.

Nagata T, et al.  NT-proBNP and risk
of dementia in a general Japanese
elderly population: the Hisayama
Study. J Am Heart Assoc. 2019; 8:
e011652.

Hata J, et al.  Association between
serum beta-alanine and risk of
dementia. Am J Epidemiol. 2019; 188:
1637-1645.

Ninomiya T, etal.  Serumethylamine
ILevels as an indicator of I-theanine
consumption and the risk of type 2
dDiabetes in a general Japanese
population: the Hisayama Study.
Diabetes Care. 2019; 42: 1234-1240.
YoshidaD, etal. Dairy consumption
and risk of functional disability in
an elderly Japanese population: the
Hisayama Study. Am J Clin Nutr. 2019;
109: 1664-1671.
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between genetic risk and development
of type 2 diabetes in a general
Japanese population: the Hisayama
Study. J Clin Endocrinol Metab. 2019;
104: 3213-3222.

Ohara T, et al.  Serum soluble
triggering receptor expressed on
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incident dementia: the Hisayama Study.
Ann Neurol. 2019; 85: 47-58.

Nagata T, Ohara T, Hata J, Sakata S,
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H, Ninomiya T. N-terminal pro-B-type
natriuretic peptide and risk of
dementia in a general Japanese
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1: 2,3,4,7,8-PeCDF NT-proBNP

2,3,4,7,8-PeCDF NT-proBNP (95 )(pg/mL)
pg/g lipid
1
( 8.5 151 40.1(35.7-45.0) 49.2(43.4-55.7)
2
152 43.8(39.0-49.1) 43.4(38.9-48.5)
(8.6-13.3
3
13.4 152 53.6(47.7-60.1) 44.0(38.9-49.8)
P <0.0001 0.27
2,3,4,7,8-PeCDF (1.0 pg/g lipid) 0.9
2: 2,3,4,7,8-PeCDF NT-proBNP 400 pg/ml
2,3,4,7,8-PeCDF 95
. ()
pg/g lipid
1
151 0.7 1.00 1.00
( 8.5 « ) « )
2
152 2.6 4.05 (0.45-36.70) 2.52 (0.25-25.11)
(8.6-13.3
3
3.4 152 0.7 0.99 (0.06-16.03) 0.30 (0.02-5.85)
p 0.99 0.99

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

VF-5ms (7Tm>x0.25mm I.D., 0.25um, Agilent Technologies)

VF-5ms

(20m><0.10mm I.D., 0.05um, Agilent Technologies)

Rate (°C/min) Temperature (C) Hold (min) Total (min)
Oven temperature
160 3.75 3.75
1st 40 300 11. 00 18. 25
2nd 100 200 0.50 19.75
3rd 3 260 0.50 40. 25
Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Inlet pressure
469 3.75 3.75
1st 440 689 14. 00 18. 25
2nd 678 350 1. 00 19. 75
3rd 2.4 398 0.50 40. 25
Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Auxiliary pressre #1
460 3.75 3.75
1st 424 672 14. 00 18. 25
2nd 694 325 1. 00 19. 75
3rd 2.4 373 0.50 40. 25
Rate (kPa/min) Pressure (kPa) Hold (min) Total (min)
Auxiliary pressre #2
411 18.75 18.75
1st 141 270 0.50 20. 25
2nd 2.4 318 0.00 40. 25
3rd 1.0 318 0.00 40. 25




B3 FA A% SFRUEIR 1 O fFelE ARFIZRIT 55 R DOS/NE

NS 0. 15mm 0. 10mm 0. 10mm 0. 10mm
kX 30m 20m 20m 20m
[EA=A 0.20um 0.05um 0.10um 0.15um
2,3,7,8TetraCDD 27.9 28.8 19.6 23.8
1,2, 3,7, 8PentaCDD 18.9 19. 2 12.2 7.7
1,2, 3,4, 7, 8HexaCDD 8.9 6.1 5.9 2.7
1,2, 3,6, 7, 8HexaCDD 9.7 6.7 6.8 3.2
1,2,3, 7,8, 9-HexaCDD 9.3 5.5 5.7 2.5
1,2,3,4,6,7, 8HeptaCDD 19.0 10. 1 8.3 5.9
OctaCDD 7.6 7.9 4.1 2.7
2,3,7,8TetraCDF 26. 1 31.5 21.3 19.7
1,2, 3, 7, 8PentaCDF 35.9 26. 1 19.9 13.8
2,3,4,7, 8PentaCDF 36. 7 22.6 18.3 12.6
1,2, 3,4, 7, 8HexaCDF 13.8 10.0 11.7 7.9
1,2, 3,6, 7, 8HexaCDF 13.9 10. 3 11.4 8.2
2,3,4,6, 7, 8HexaCDF 12. 1 9.7 10.6 6.9
1, 2,3, 7,8, 9-HexaCDF 8.6 5.7 6.7 3.6
1,2,3,4,6,7, 8HeptaCDF 19.7 16. 3 8.2 6.2
1,2,3,4,7,8, 9-HeptaCDF 13.0 7.8 4.2 3.0
OctaCDF 8.8 4.4 2.8 2.8
344’ 5-TetraCB (#81) 45.0 58. 6 24.9 33. 7
33°4 4’ -TetraCB (#77) 48.6 59.6 25.1 34.9
33’ 44’ 5-PentaCB (#126) 48.9 54. 3 38.2 27.7
3344’ 55’ —HexaCB (#169) 67.9 39.8 29.7 46. 7

FRER (250fg) Z3[RITEA LA 2 B H

CDD : chlorinated dibenzo—p—-dioxin.
CDF : chlorinated dibenzofuran.

CB : chlorinated biphenyl.
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AL, 2,4,6- —HEFRBEA B2 HT 25 PCB BMEKD 1 D THD 2,2,44,6,6-
hexachlorobiphenyl (PCB155)IZ2>&, B/ — A(Ms)BLe T~ L P450 (CYP) %
TR AT ~7, £7°, ENH Ms Tl 7y hee/vEyheFIERIZ, % M1(3-OH
A28 1 FEEEAE R AL, Z DA RKITEMEIX 0.292 nmol/hr/mg protein Th 7=, IKIZ, 4 FEEHDOE
I CYP 43 1FH (1A2, 2A6, 2B6, 3A4) TORGEHEF. CYP2B6 D475 M1 ZARKL . ZDiE
PE1% 0.702 pmol/hr/pmol Th-o7z, L EDOFERNG, O PCB155 X, ENHF Ms IZX>THH
5T 3-OH (R~EREESNHZE, o, 0 AEEFILIZER CYP @95, CYP2B6 D #4-73, 3-
OH {K~DIRMUHHEMEZ L TWDZE, NHLNC ST,

A. FFFEE Y

PCBRMEMRD 5 5 2,4,5- KB~
By (LLF245HE95%) & 5HNE2,3,4,5-
IWERER B 2/83T5600, T772b
$2,2°,4,4°,5,5-hexaCB (PCB153). 2,2°,3.4,4’,
5,5°-heptaCB (PCB180) 5 J 112,2°,3.4,4,5-
hexaCB (PCB138)72 Eld @k &M PCB L LT
HMHNTEY, b Mg Ic W)
THEIRE TR STV 5,

MIFFEETIX I E T, 24,6- —HHEE
X B U (LATF2468 T D)2 595
PCBI2D %, ZvheENLEY NI/ B
— L (Ms)& W T, QB4 &6 I
M33-OHWK A ER T 5628, b2, ©
phenobarbital (PB)ATALEET » MiFMs7S, 245758
?DPCB187, PCB18333 L U'PCB180IZLE-X, 10
~50f5H D mWRENEEE R T 22 BB

W27, 51T, 2468 OPCB188 DA it 27~

PCBI182 L [RIARIZ, BT -OHE ~ RS
NDHZEZHLNT LT, S, 2465 OPCBH
PHARIZO~TIZLPCBTH A IZH b 5

T B M TIZE A EHRHE I TR,

OB E LT, FEFIRBEINLST VN

BTHHAIEEBEALND, MEEITSIHIT,

246 Al o 22’44 6,6’-hexachlorobiphenyl

(PCBI5S)Z VN, T v hEE/NLEYMIMsIZX
LI ET Tz, ZOREFR, OmE &6 I12/R
B 3-OHIA D I FEEAE S D &, @M ENY)
EH123-OHA D A I T PBRITALEE CEHES LD
Z& . @3-OHIED A FdE LT v N TIEB0E
BN & DL IR o T, T TAREE L,

EMIMs B L O Z N ETIZPCBRHHCEE 595
ZENREINTWDAFEFHOENTF o a A
P450 (CYP) . CYP1A2, CYP2A6., CYP2B6¥5
L TCYP3A4, T, CBISSIREH 27~ 7=,

B. WFFRGIE

@ PCB155 &% : Ullmann 5 D51k T{T-
72o T 72 5. N,N-dimethylformamide 50
mL {Z 2,4,6-trichloroiodobenzene (0.6 g) & {Afi#
L. 1EMEALER 14 g 2 AL T 185C TR
x4 KT o7, S BICTEMALER & [F &
BIIL, 61T 4 KA BT 12, itm
% ROSHRIZZE K Z N Z chloroform THh
ML, Y UBF N 60 17 L% IO EH
HPLC THHRL L 72, HPLC OO &AEIZ LT
DB Th D, itk mEEE 72~k
7°77 LC-10AT (EEH) ; 47 A Inertsil
ODS-HL #7A(10 x 250 mm i.d.. 5 um, GL
Sciences #4) ; B B tH | acetonitrile ; Jit 1E | 4



mL/min; & 254 nm, @ & MiTFMs B
LUk b CYP 4y 7-f : & NI Ms %20 A7
bl shizb oz, v M CYP (1A2,
2A6, 2B6 5 L TUM3A4) I3t b U o SIEERER
MlRBERO L D%, WTiL s BD Gentest £f:
FOBEALT, @ & MF Ms BXUE b
CYP |Z L 5 G : 40 uM PCB155 % NADPH
£ 1% 5(0.33 mM NADP. 5 mM G-6-P. G-6-PD
1.0 unit), 6 mM MgCl2, BN Ms (0.5 mg
protein)& 5\ E4 CYP 57 1-f#(0.5 mg protein)
Z 100 mM HEPES #% & (pH 7.4)& 5\ M 100
mM Tris-HCIEE R (pH 7.4)EEHIZAEF 0.5
mL &L T, 37°CT 60 min 1> F=~—kL7,
i t% . OSSR IZ chloroform-methanol (2:1)
0.5 mL & n-hexane 1.5 mL /2 H/VT w7 A
THREOHH L7, it 3 BTV, AfElE 4
Ao TEME% . diazomethane TAF/LALL .
—HB%Z GC-ECD TH#rL7z, GC-ECD OHIE
FMFIZR DB THD, /T H#r . Agilent
7890B (Agilent ) ; 77 A DB-1 72— XR¥F
YEZU—H72(30m x 0.25 mm i.d., 0.25 um
T4V AR J& W Scientific ) ;U7 — A
N2 (1 mL/min); %5 28 . 210°C ; B A [
.| 250°C; e | 300°C,

(PRI~ DB E)

[ E KBTI EBROT=D D
FEEF 1IZHEV, TR B L OV EY D EZIC
BRL . BRA CEXALETE T 57280, BAR7
VT TR . SHBIR2 OO B KV T
SH7,

C. BFreemsR

EMNTF Ms (2L A1 : PCB155 %, NADPH {7
£ HSHICERT Ms &&H12, 37°C. 60
min fUSSE T, EORER, Fig. 1 1R X912,
WEAEFES o R L OVE/LEY MT Ms (250K
EN7-M1 (3-OH 1K) ZSe MIF Ms Th A kiS4,
PCB155 ({#F5F[E] 3.8 1min) (Zft e, (4RI
5.58min (ZfR HHS A7,

WIZ, M1 OEETHDHN, FEEEIT, GC-

ECD MMEFAREDTZH , GC-MS Z AW TiE
ELUME L, SFEEIIH I A LT GC-
ECD Z W, 7y BIE/LEYMT Ms T
R T 28612, EMT Ms ThiRETL L
7-(Table 1), &I PCBI155 DR EfRa H
ATl £9. 7y M TIX PB HILEE Ms T
DF M1 (3-OH &) DA I AL, Z DOIEMEIE
4.662 nmol/hr/mg protein ThH->7=, — 5, E/L
EvMFTIE, M1 (3-OH {£) 1% PB HiALEE Ms
THOLEAERINTZHDD DA RIEM
0.193 nmol/hr/mg protein LKW D TH -7,
72120, 7y R TRLNR DS T RAEL L LY
MC FTLEE Ms (25> Th, ZHZ4 0.056 &
0.060 nmol/hr/mg protein DIEMEZRLTZ,

—J7. EMIT Ms T, ZvbBLOELEVE
ERERIZ, M1 (3-OH &) DR RHNTZ23,
ZDOAERIEMEIE 0.292 nmol/hr/mg protein Th
0. PB RALERE /L EYRD 1.5 5 ThHhoTz,

ENFCYP o TR L ARG ETIC
PCBIUEHHZBI G- 5L i E S TVDCYP
57 FREATEIRIC ORI & TR~ T, £ DR,
CYP1A2, CYP2A635 X UNCYP3A4 TIH Y
e HES N >7223 CYP2B6 T D A
M1 (3-OHK) DA MBI LT, Z DIEME
190.702 pmol/hr/pmol CYPE W\ E D ThH-7=
(Table 2),

D. B8

ZHVETITPCBISS RENIBAL Tim 323 2 ¥
HENTW5, Znbickbe, PCBISS %0
Fe 5 L7=7vhOFEHIZ 3-OH BB PEE D
ZéLE A Ms 12kh, FARE O 3-0OH
RUAMZ, 4 SLOYESEDS NIH 807 L7237
(4-OH AX°, HEFR S EMLEEL 72 OH 1K) 234
RENAZENHREIINTND,

AT T, ENFIZEITDH PCB155 G
TR, ZOFER, Fig. 2 (R4 5912, A BlY)
D TEMFIZEWT, PCB155 7% CYP2B6 (12X
V. 3-OH E~REcnsZLaH6IzLe
(Fig. 2), CYP2B6 OUHEITEMHEL I ETD
PCB UL DI L THRLEWHD Th o7z,
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(A) Human liver Ms (B) Human CYP2B6
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Fig.1 GC-ECD chromatograms of a methylated derivative of PCB155
metabolite produced by human liver Ms (A) and human CYP2B6 (B)

Table 1 Metabolism of PCB155 by liver microsomes of rats,
guinea pigs and human

Animal Treatment 3-OH-PCB155 formed
(nmol/hr/mg protein)
Rat Untreated N.D.
PB-treated 4.662 + 0.201
MC-treated N.D.
Guinea pig Untreated 0.056 + 0.013
PB-treated 0.193 + 0.011
MC-treated 0.060 + 0.010
Human 0.292 + 0.017*

N.D., not detected.
Rat and guinea pig liver microsomes were prepared from untreated,
PB-treated and MC-treated animals.
Each value represents mean + S.D. of four animals.
*Value represents mean + S.D. of three determinations.



Table 2 Metabolism of PCB155 by human CYP isoforms

CYP 3-OH-PCB155 formed
(pmol/hr/pmol CYP)

1A2 N.D.

2A6 N.D.

2B6 0.702 + 0.024

3A4 N.D.

N.D., not detected.
Each value represents the mean + S.D. of three determinations.

Cl Cl HO Cl Cl
CYP2B6 :

Cl CI Cl ClI

PCB155 3-OH

Fig. 2 Postulated metabolic pathway of PCB155 in human liver
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7=Dl%, TPINP] T-0.5139 ThH o7, 2
HHICKRERELZ R LTOIX,
[TRACP5b | T-0.4896 T -7~
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Figure 1. Metformin treatment inhibited TNF-a- and IL-17A-induced IL-1p

secretion via impairment of NLRP3 inflammasome in NHEKS.

NHEKS were stimulated with TNF-a (10 ng/ml) and IL-17A (10 ng/ml) for 24 h in the

presence or absence of metformin (15 mM). (A) Pro-IL-1B mRNA level was analysed

by gRT-PCR. (B) IL-1f secretion (mature IL-1p) in culture supernatant was measured

using ELISA. (C) Total cell lysates were prepared and subjected to western blotting

analysis with an anti-pro-IL-1p antibody, an anti-NLRP3 antibody and an anti-caspase-

1 antibody. The data are representative of experiments repeated three times with similar

results. (D) NHEKS were treated with metformin (15 mM) for 3, 6, 24 and 48 h.

Caspase-1 mRNA level was analysed by qRT-PCR. (E) NHEKS were treated with

metformin (0.1, 1, 10 and 15 mM) for 24 h. Total cell lysates were prepared and

subjected to western blotting analysis with an anti-caspase-1 antibody. (F) NHEKS were

treated with metformin (0.01, 0.1, 1 and 10 mM) for 3 h. Total cell lysates were

prepared and subjected to western blotting analysis with an anti-phosphorylated

AMPKa and an anti-AMPKa antibody. NHEKs were treated with metformin (15 mM)

for 24 h in the presence or absence of dorsomorphin (1 pM) (G) or sirtinol (5 uM) (H).



Total cell lysates were prepared and subjected to western blotting analysis with an anti-

caspase-1 antibody. (A, B and D) Data are expressed as mean £ S.E.M.; n = 3 for each

group. *P < 0.05. (C, E, F, G and H) The data are representative of experiments

repeated three times with similar results.

Figure 2. IL-1p stimulation induced upregulation of 1L36y, CXCL1, CXCL2,

CCL20, S100A7, S100A8 and S100A9 expression in NHEKS.

NHEKSs were stimulated with IL-1B (10 ng/ml) for 24 h. (A) IL-36y, CXCL1, CXCL2,

CCL20, S100A7, S100A8 and S100A9 mRNA levels were analysed by qRT-PCR. Data

are expressed as mean £ S.E.M.; n = 3 for each group. *P < 0.05. (B) Total cell lysates

were prepared and subjected to western blotting analysis with anti-1L-36y, anti-S100A7,

anti-S100A8 and anti-S100A9 antibodies. The data are representative of experiments

repeated three times with similar results. CXCL1, CXCL2 and CCL20 production in

culture supernatant was measured using ELISA. (A and C) Data are expressed as mean

+ S.E.M.; n = 3 for each group. *P < 0.05.



Figure 3. Metformin treatment inhibited TNF-a- and IL-17A-induced

upregulation of I1L-36y, CXCL1, CXCL2, CCL20, S100A7, S100A8 and S100A9

expression in NHEKS.

NHEKS were stimulated with TNF-a. (10 ng/ml) and IL-17A (10 ng/ml) for 24 h in the

presence or absence of metformin (15 mM). (A) IL-36y, CXCL1, CXCL2, CCL20,

S100A7, S100A8 and S100A9 mRNA levels were analysed by gRT-PCR. (B) Total cell

lysates were prepared and subjected to western blotting analysis with anti-1L-36y, anti-

S100A7, anti-S100A8 and anti-S100A9 antibodies. The data are representative of

experiments repeated three times with similar results. (C) CXCL1, CXCL2 and CCL20

production in culture supernatant was measured using ELISA. (A and C) Data are

expressed as mean + S.E.M.; n = 3 for each group. *P < 0.05.

Figure 4. Oral metformin administration prevented the development of IMQ-

induced psoriasiform eruptions.

C57BL/6 mice were administered vehicle or metformin (100 and 200 mg/kg, once

daily) for 5 days from the day of topical application of IMQ to the left ear. (A) Clinical



images of the ear. (B) Histology of the ear. Scale bar = 100 um. (C) C57BL/6 mice

were administered vehicle or metformin (200 mg/kg, once daily) for 3 days from the

day of topical application of IMQ to the ear. Then, mMRNAs were extracted from the

epidermis of the ear and IL-1p, IL-36y, Cxcll, Cxcl2, Ccl20, S100a7, S100a8 and

S100a9 mRNA levels were analysed by gRT-PCR. (A and B) n = 6 for each group. (C)

Data are expressed as mean £ S.D.; n = 6 for each group. *P < 0.05. (A—C) The data are

representative of experiments repeated three times with similar results.
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Tablel

Demographic characteristics of the participants.

Men (n = 65) Women (n = 77)
mean SD min max median mean SD min max median
Age (years) 657 121 39 87 67 64.7 126 38 91 66
Height (cm) 165.6 65 147.4 177.6 165.5 1529 67 1321 1716 1533
Weight (kg) 65.7 99 42.2 915 64 521 89 279 745 523
BMI (kg/m?) 29 28 19 318 235 224 34 161 33 221
Fat mass (kg) 154 47 6.2 294 148 163 59 52 343 16
Mauscle mass (kg) 477 56 321 606 476 339 34 272 428 37
Body fat ratio (%) 229 41 126 321 227 303 67 120 461 302
Physical function
Functional reach (cm) 30.8 77 28 48 31 294 8.5 7 48 29
4M gait time (5) 289 6.0 201 58 271 346 36 2 75 306
Hand grip strength (kg) 37.2 75 206 537 37.2 20.9 51 10 316 207
Toe grip strength (kg) 892 42 24 27 8.8 487 31 19.1 45
Congeners (pg/g lipid)
1,23,7,8-PeCDD 631 40 05 213 5.8 872 64 05 322 713
1,23,6,7,8-HXCDD 24.2 198 1 115 192 394 42.2 53 254.1 243
1,2,3,4,6,7,8-HpCDD 435 76.8 109 638.8 312 399 284 955 2319 3.5
2,3,4,7,8-PeCDF 540 85.1 4.42 4789 209 117.9 179.1 346 851.3 295
3,3,4,4/,5:PeCB(#126) 777 53.4 136 1921 531 66.8 439 234 2108 536
3,3,4,4',5,5HxCB(#169) 1263 1135 155 677.2 97.4 1486 1627 133 7388 86.8
Total TEQ 45 43.4 79 241.4 33 64.2 799 76 4157 279
Table2
Factors associated with Functional reach:multiple regression.

Men (n = 65) Women (n=77)

b SE t ) b SE t p
Age 0.1626322 (.128636 1.26 0.2128 -0.125487 0.091258 -1.38 0.1742
Height (.3945988 (.288482 1.37 0.1783 0.4872851 0.192674 253 0.0141
Muscle mass 0.0918823 0.320907 0.29 0.776 -0.184179 0.306455 0.6 0.5501
Hand grip strength 0.050298 0.25642 (.2 0.8454 0.4034887 (.189326 213 0.0372
Toe grip strength (.5216215 (.336659 1.55 0.1284 0.2633973 0.289112 0.91 0.3659
Log [Total TEQ] 4078505 1.644629 -248 0.017 -0.9811 0.952079 -1.03 0.3069

Table3
Factors associated with 4M gait time:multiple regression.

Men (n = 65) Women (n = 77)

b SE t p b SE t p
Age 0.006762 0.114333 -0.06 0.9531 0.0206167 0.011568 178 0.0797
Height 0.609405 0.258061 -2.36 0.0226 -0.088157 0.023294 -3.78 0.0004
Muscle mass 0.4899113 0.274994 178 0.0816 0.1333505 0.038684 345 0.001
Hand grip strength 0.14679 0.226209 -0.65 0.5197 -0.049477 0.024021 -2.06 0.0437
Toe grip strength 0.295504 0.298024 099 0.3267 -0.048862 0.036686 -1.33 0.1878
Log [Total TEQ] 0.4234022 1471497 0.29 0.7749 0.2401731 0.120897 199 0.0515




Tabled

Factors associated with hand grip strength:multiple regression.

Men (n = 65) Women (n=77)
b SE t P b SE t P
Age -0.054754 0077114 071 (.4812 -0.060692 0.060673 -1 0.321
Height (.2518264 (.171928 1.46 (.1497 (1866969 (.120852 1.54 0.1275
Muscle mass (1496828 (.179455 0.83 0.4084 (.1607535 (.203498 0.79 0.4326
Toe grip strength 06377272 (.1788 357 0.0008 (.51006 (.182821 279 0.007
Log [Total TEQ] -2.204849 (.948922 -2.32 0.0245 -(.233044 (.638498 -(.36 0.7164
Table5
Factors associated with toe grip strength:multiple regression.
Men (n = 65) Women (n=77)
b SE t P b SE t )
Age 0064577 0.055311 117 (.2489 (.0049657 (.040042 (.12 0.9017
Height -0.002612 0.127234 0.2 (.9837 (,0939571 0.079752 118 (.2433
Muscle mass -0.003309 (.130831 0.3 0.9799 (,0345901 (.133844 (.26 (.7969
Hand grip strength 0.3340187 (093049 357 (.0008 (.218682 (.078362 279 0.007
Log [Total TEQ] 09202673 (.712587 129 0,209 (.0130998 (.418522 0.03 0.9751
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Fig. 1. (Upper) The distribution of functional reach and total TEQ in men (A) and women (B). (Lower) The distribution of hand grip strength and total TEQ in men (C)

and women (D).
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B. WrEHE
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AHR-KO T v b . XTN™ TAL
nuclease N7 Z —% HWTEH L7z (14),
BAR TR OHBNT HAERORS D5 WVITHE
IR LV A 2 DNA ZHhH L. AhR &
mfuaa—RTH7I7A4~—%HW\i
PCR IZ L » Tfro7-,
1-1. 2> AHR #is 7R TO g

HEED AHR-Het 7 > b & —BRASHD L.
HHIENICHE RIS E.CDH
iR 0 HE & L7-, #4k 18 HH DR
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21 HIZBWTCHEIL S 7=, B %4
LG, Mk E 21T, 4 B, 6
Wk, 8 W, 11 B L O 20 Wi T
FEERIZHE L2, £, A% 2 HHE (PND2)
(ZCRBRICHE T D BT o AR L [
REICHRR DD DNA Z it L, B 5%
B L 7=,

2. U7 /H A L RT-PCR ik
Rk L D total RNA ZHIH L7205,

PrimeScript RT reagent kit with gDNA Eraser
(#1734 A4k Z#ZHWT cDNA &5
L7z (16), A e L. Fast SYBR
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ZHWTHM S /X7 E D mRNA B
BE i Lc, BT, #—7 v bk
mRNA @  threshold cycle (Ct) fH %
B-actin mRNA @ Ct fECHiE L7,

3. Enzyme immunoassay (EIA)
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VUGB EATO DB A D TR
L7z,

5. 7 u=FUpEikEEE (ChIP %)

WT BXEOY KO o7 ~ b (7-10 &
)y 07 v hE WT OIET v b &R S
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FEWI DN b2 DAL 2 A 8
ARTHDH PND2 1BV T, AHR-KO
WECIXEP AT (WT) HEVZIZHE A~ T ER ik



® LHP mRNA LU FEIIEFLT
Wz, ZHVE THRE LTV GD20 K0 %
FNREH O GD18 Th , ZF R E < IE7en
H OO FEARD LHP mRNA [ZHEIC
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IEE >7 (Fig. 2E), A7 1A RpEELRBE
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thyroid-stimulating hormone B (TSHp) .
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T & % gonadotropin-releasing hormone
(GnRH) . Kisspeptin (Kissl) I £ O
gonadotropin-inhibitory hormone (GnlH) @
FEHUZ AHR-KO DB 727 o 72
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(2. GD18 (2B TN FEE(RD LH FEAEHM
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TEH LK) > 7= (Fig. 8), —77. 13 I
B 20 Ml TIE, BFARLH AL
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> 7= 6 nds X OV WERIZ IV THUR 356
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(VXN 2 v o 7= (Fig. 9BCD), < Z T,
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T, BB AR L i L C, FTEED KR
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ZALBE L 72V, AHR HEH O Off
XEPALMNTTEHEDIC, ZNE THRETL
T2 GD20 £ v & BWEFH O GD18,
FOEEMTH D HAEKLD PND2 TOMR
it #1T -> 72, StAR, 3B-HSD 72 5 ONZ
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Fig. 1. The age-dependent effects of the AHR deletion on the circulation level of LH (A) and the pituitary expression of LH mRNA (B) and
aGSU mRNA (C) in male rats. Each bar represents the mean ==S.E.M. of 6-15 fetuses (neonates). Significantly different from the control: *p<0.05,
**p<0.01, ***p<0.001. abbreviation used: aGSU, glycoprotein hormone a-subunit. Data for serum LH and LHB mRNA level at GD20 are quoted
from Hattori et al (2018)(15). Data for the mRNA level of LHf at PND2 are quoted from the annual report at Fiscal year 2018.
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Fig. 2. The age-dependent effects of the AHR deletion on circulation level of testosterone (A) and the testicular expression of sex-steroid synthesis
proteins mRNAs (B-G). Each bar represents the mean ==S.E.M. of 5-10 fetuses (neonates). Significantly different from the control: *p<0.05, **p<0.01.
Data for the serum testosterone and mRNA levels (StAR and CYP17) at GD20 are quoted from Hattori et al (2018)(15) . Data for the serum testosterone at
PND?2 are quoted from the annual report at Fiscal vear 2018.
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Fig. 3. The hormone production
® ® ® ® ® in the anterior pituitary gland.
Abbreviations used: GH, growth
hormone; TSHp, thyroid-
stimulating hormone B; POMC,

@ propiomelanocortin; PRL, prolactin.
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Fig. 4. Effect of AHR ablation on the pituitary expression of mRNAs coding for GH, TSHf, POMC PRL in
GD20 male fetuses. Each bar represents the mean =S .E.M. of 6-9 fetuses. The WT levels of mRNAs (% of B-actin;
mean +S.E.M.) were as follows: GH (445 = 70), TSHp (34.2 = 4.8), POMC (74.8 == 12.4), PRL (1.72 = 0.43).
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Fig. 5. The age-dependent effects of the AHR deletion on the hypothalamic expression of mRNAs coding for upstream
regulators of LH synthesis in male rats. Each bar represents the mean ==S.E.M. of 4-11 fetuses (neonates). Abbreviations used:
GnRH, gonadotropin-releasing hormone; Kiss1, Kisspeptin; GnlH, gonadotropin-inhibitory hormone.
Data for mRNA levels of GnRH, Kiss1 and GnlH at GD20 are quoted from Hattori et al (2018)(15).
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Fig. 6. AHR binding ability to XRE
in LHB DNA between wild type
and Het fetuses. The AHR binding
ability to XRE in fetal pituitary
was analyzed by the ChIP-qPCR.
The relative level of AHR binding
ability was normalized by input
sample. FEach bar represents the
mean =S.EM. of 3-6 fetuses. The
WT levels of AHR binding ability (%
of input; mean = S.E.M.) were as
follows: LHBP XRE1 (2.98 *= 1.76)
and LHB XRE2 (1.88 = 0.80).
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Fig. 7. Effect of AHR ablation on the pituitary expression of mRNAs coding for GATA2,
Pitx1, Propl in GD18 male fetuses. Each bar represents the mean =S.E.M. of 8-10 fetuses.
Significantly different from the control: *p<0.01. The WT levels of mRNAs (% of B-actin; mean
+S.E.M.) were as follows: GATA2 (0.220 % 0.037), Pitx1 (0.167 = 0.018), Prop1 (0.853 £
0.089).
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Fig. 8. The age-dependent effects of the AHR deletion on circulating level of testosterone in
male rats. Each bar represents the mean = S.E.M. of 6-13 rats. Significantly different from the
wild-type: *p<0.05. Data for the serum testosterone at 4 and 6 week-old rats are quoted from the
annual report at Fiscal year 2018.
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Fig. 9. The pubertal effects of the AHR deletion on the pituitary expression of LHf mRNA (A) and the hypothalamic expression of mRNAs coding for
upstream regulators of LH synthesis in male rats. Each bar represents the mean =S.E.M. of 3-8 rats. Significantly different from the wild-type: *p<0.05.
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Fig. 10. Histopathological changes by knocking out the AHR in the testis (A) and
epididymis (B) of male rats at 8 weeks old. The sections (14 um) of testis and epididymis were

stained by hematoxylin and eosin solutions. Data are quoted from the annual report at Fiscal year
2018.
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Fig. 11. The age-dependent effect of the AHR deletion on the number of sperms in male
rats. Each bar represents the mean =S.E.M. of 4-7 rats. Significantly different from the wild-
type: *p<0.05. Data are quoted from the annual report at Fiscal year 2018.
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Fig. 12. The age-dependent effect of the AHR deletion on the body weight (A), the relative weight of testis (B), epididymis (C), and the
pituitary expression of PRL mRNA (D) and FSHf mRNA (E) in male rats. Each bar represents the mean ==S.E.M. of 4-7 rats. Significantly
different from the wild-type: *p<0.05. Data for (A), (B) and (C) at 8-week old are quoted from the annual report at Fiscal year 2018.
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Fig. 1. Principal component analysis (PCA) regarding the effect of SelenBP1 deletion on the kidney metabolome: the data from positive (A) and
negative (B) ion mode analysis. SelenBP1 deletion effect on the profile of kidney metabolome. Each dot is a different animal (N = 11 mice/group). Wild-
type and SelenBP1-KO are shown in black and red, respectively.
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Fig. 2. S-plot based on the PCA regarding the effect of SelenBP1 deletion on the kidney metabolome: the data from positive (A) and negative (B)
ion mode analysis. Fragment ions in LC-TOF-MS analysis that exhibit an alteration by SelenBP1 deletion in the kidney of male mice (8-week old). Each
dot shows a single ion with a particular mass (m/z). The criteria for selecting ions which were significantly changed by SelenBP1 deletion was set either at
more than 0.7 or less than -0.7 of the correlation coefficient (Red dots).
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Fig. 4. Effect of SelenBP1 ablation on the renal expression of Ppara. Pparg and Ppard mRNA in 8-week old male mice which
treated with 20 hours fasting. Each bar represents the mean == S.E.M. of 6 mice. *p<0.05. B-actin was used as an internal control.
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treated with 20 hours fasting. Each bar represents the mean == S.E.M. of 6 mice. *p<0.05. B-actin was used as an internal control.
(Data are quoted from the Annual Report H30)
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treated with non-fasting. Each bar represents the mean == S.E.M. of 6 mice. B-actin was used as an internal control.
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Table 1. Suggested components related to lipid metabolism the levels of which

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

Representative components altered in mice

Sample Increased X-flod Decreased X-flod

Tryptophan metabolism C21-steroid hormone metabolism

Melatonin 7.8 170-Hydroxycortexone 54.5

6-hydroxymelatonin 12.6 20a-Hydroxycholesterol 8.3
SelenB Androgen and estrogen metabolism Ubiquinone biosynthesis
PI(-)vs 160-hydrodehydroepiandrosterone 4.9 Vitamin K2 65.6
Control

Estrone 3-glucuronide 63.9

Estrone 12.5

Prostaglandin and leukotriene metabolism

20-carboxy-leukotriene B4 5.2

11-epi-prostaglandin F2 o 6.3

Fatty acid biosynthesis

Palmitic acid (PAL) 2.6

TCA cycle

Cis-Aconitate 9
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