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B1E JWESWIEEELGE] (2004 ) OREGHE
HLHEE, SETR, N b

1.1 ELBIC

1968 4, polychlorinated biphenyls (PCBs) 2754 & 727 % I Kl oE A X - Tl
SEIXESA L7z, E 0, WHERBEIEIEIC X o T PCB & & 7% 6 35D % W polychlorinated
dibenzofurans (PCDFs) % EDF A 4 ¥ Y MM SN L Z 2SI L, WhifEIX PCB & 44
T XY VAL 2EAERHELRBRINL L) IR o7 (1-6),

WHEDFREMINZIE, &HEBEK, Bk, FERD % EOIREN L EHERIZOESD
W, JIHE ISR 2 O OREIRCAT R, § b B L 72 BIRE & REA OIRIRES, K518
BoOMOEL, WATORBEOLTILE, MEKROKS, BEHE, THROMEEEE 721380
k7 & O KRR S, BIETE & EAYEEL L C & 72 QIEERS Wi e LliE B3 OB B 1 iG AR ET -
1969, AFEAFERE 1 B WHEFEAEDK 40 F 224 H, IO IF ERITERL >
DEH LD, FAFX L VEOMAPBEESKARE L TEHEEZFRL WA BERELL L, B
W7 R ENBRE SN TV S,

1.2 JHfEE PCBs, polychlorinated quarterphenyl (PCQs), PCDFs

HHESSIE RS, BHMEO AREAIE, #FrEREB X OANEORERIER SO 2220, A TH
A 3 BN & NI OIS B2 T Hahifk A 5 PCBs 25 S M- D % 5201 T, IMIERS 2L
(I PCB OMEIRE & ONBE O EE BN S 7z GIIEZ KR & e ia e s - 1972 45 10 H 26
HLET, AEMNEFEL2SM), £ L CT1973 205 PCBs OIIHEESHZICTHES NS L) 12
otz (6, 7)o 1974 Tl 41 Bl BE O ML PCBs O FI9fE1L 7ppb (EHH 37 HloF
¥fiilx 3pph) Th o7z, M PCBs DHAZ O N7 57 4 — N O ER, WEEE TIIEE
DN — Y ERTZEPHLNIIRY, AY — 2 HEICEAE D8y — >, B (BC) /8% —
YIANRE = CRY =L CoNy = BEER, SO LTINS 5 2 L SiRNE
ENTze HIERBED B BIZAHLNVIEIB/NY—2ThHY, PCBs OFIMAEEIL A /85 —
¥ :9ppb, B/¥% — 2 ;4ppb, C/8% — > ;2pph TH o7z 6). TDH, BEOREIRETR
DOEALIZE LT, WMIEZKIZEME - 1976 46 H 14 Hffidt & L Ceo b/ (REflk1 £ 3%
) o

1981 4F S S IEMWAE B E TIMH O PCQs Mg E IS SN T L2 HeE 2T L2 (),
PCQs O M i 1% PCBs ML FE = PCBs /8% — v & K LHB L TWwWiz (9, 100, EHEED
PCQs i FEIFMI A LT (0.02ppb) Td ), WEMIZ I D PCBs (JHE#2 LIl PCBs i
FEA33ppb Ll b &% —ATHIMF PCQs 1M EN TV nwZ &5, PCQs IEIIHEEIZ 2
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) REELIEETH 5 (1D £ 2T, MEZ KR IZIE PCQ DTEIRB X NREEDRH 758
ME sz GEZ KL - 1981 45 6 H 16 Highl, AHEM#RE 4B, 20k, WEGRIEH B X
ONIRE B3 DR TRET - 1986 426 H 6 H) AMER STV 5 (KEf 4 5 ZH),

Nagayama S35 & I MO A% 5§ EHEOKEMME T 205 PCDFs BB s b 2 & %
1975~1977 F 12 THIR W TH S 22 L7z (12~14), PCDFs ® 7% 22T, 2,3,4,7,8-Pen-
tachlorodibenzofurans (PeCDFs) 7 & UNiZ 1,2,3,4,7,8-hexachlorodibenzofurans (HxCDFs)
PEEICHIE S 7z (3). PCBs IMRIIZEM S 9 <, PCDFs (32 8 & o3 W iEh)
Wb (14),

Kdazr i & iR i %A T, Bk s L CHIF L Cw72 PCBs (Kanechlor 400) @ —
ERAS, BEALE RN & > TPCQs X PCDFs ICZ&fb L7zd D &% 2 5115 (15), polychlori-
nated dibenzo-p-dioxins (PCDDs) % coplanar PCBs & {54 X 4172 71 A 3 Kol =0 B & H ik
FHRSHHINTnD (16), IEOERIEETIE, o OBEEYWOHLIIR OHF LS
W& EN 5 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) ZH#2% L toxic equivalent quantity
(TEQ) & LTHLEIND LI o7 (17~20)0 T LD LiHER SN KA@nilio4s TEQ
1$0.98ppm &%), D9 B 91 %% PCDFs, 8 %% PCBs, 1 %% PCDDs 2345 5 #i%i & 7
%o AR OEFELEW T, 2,3,4,7,8-PeCDF 784 TEQ @ 69 % % (5, {HIEDFHMERIWNEE
2L P TROERERELAEWTH L NG5 (21 TEQ 2HET 5 720 DB HANE A
ENTEICE 5T, 2,3,4,7,8-PeCDF (£ 1990 FERXH 65 A 4 F 2 v E L CRlE SN D &
I o7,

1.3 MEMRZ E XA F 2 RDRAE

— T A F X VHEHOIM AR IR T, EREZREIEE 1990 FERLREREECH 5 70, 2
MHERIEIT RIS & o THARMERESR OB ITThbN T b, Bid, —HIMZ, AR
M, WRE CNERN) A, RERr R, IREFT R, R R, ms, fmiEE s,
PCBs % PCQs DI HEEORIE, MEh X s, GEN, BEHLa—7%2 E2lssbe b
N5 (22~25) FEREEFNES I VIIEICBIE T 2 & PRSI NRAERYE (728 2 ITMILA
L ARE) %SRBI SN, BELZPMNRES SN TS (26), MHEER OFE
S E-9 4 2,3,4,7,8-PeCDF 7 & @ PCDFs OEZEE X T Ic@ikshTwizd oo, [
WA AF L VEMEDZDIZ, 30ml ORIMAE T, 1HE0TTHOI X NEESLL, Lad
HIERAEDRE WV E V) BEEOIRFETIE, MBIIMAH S A 4 F 2 VHEEREZINZ S 2 L I13H
R TH o 720

L Lah s, EENEGRDTSEIET 280 )& @ Todaka 512 & - T, D9 % 5ml DI
TN HEAFEEC L b BHEICENRIESHE S 20), ol Ty A+ Y
VHEWETAIENL )R WREE 20, 2001 SE S Z OWIE % BIME L 720 2001 £ 5 3 4F
Molip 54 4% 2 YHREOUEMOH 226, £ TEQMHE 2,3,4,7,8-PeCDFs fE Ol 5E 4%
DAEFRLIICHEKEL 720 MERER 0 EUEREAL TWAI2L20b 5T, 4 TEQ ik
2,3,4,7,8-PeCDFs il fltH & D 3.4~4.8 f5, 11.6~16.8 5L ZNZNEmEZ MR L T 5
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F1.1 WMERELEOIMAB T A F F 2 HHEE

VHHE RR7E (4PN
2001 4E 2002 4EJiF 2003 4 iz
(n=78) (n=279) (n=269) (n=52)
M 44 4 % > V4HEE (pg-TEQ/g lipids)
S UN:1 1,049.7 1,126.1 1,176.6 85.4
T fif 179.3 136.4 125.0 37.0
SD 180.5 148.9 141.2 17.6
M 2,3,4,7,8PeCDF &% (pg/g lipids)
S N1 1,770.6 1,889.7 1,953.5 41.7
Tl 256.1 192.0 176.2 15.2
SD 315.3 252.0 240.2 8.9

PeCDF : pentachlorodibenzofuran ; SD : standard deviation; TEQ : toxic equivalent quantity.

CLREIREZET, IS DEFEMORNEREIBD TRV LY O TRRHE I
726

A SRR R R ARAAE & M &7 A 4 & 2 2 HHIREE & OB 2 T Fi T L, R
# L 72BUET b EE RS R, WA OBRILE, ME M) 7)) MEZk &L Oz
720 ZOMOWEMERLHNTRER % &1L, REDMARIZFED 72\,

1.4 # UOZEREZEOER

I PCBs % PCQs i IZM A T, MBTOMM A 4 F 2 Y EHEEOWENTREE o722
LT, ORBEDERNICEB SN T LIERILEWOWREZWRICHERT LI LN TED X
IC%Y, @PCBs R4 A 4 F ¥ VHEOKRMIEE X IKT S8 % H] R MERER % B S 8 5 385
DOFZEIZENTTE ) B R 2 2 TR o7l LIdAB#R LI L TH D, MR T, @
PERTOZ WM F A 4+ F 2 VEOBREYBINT 2 LICL - T, KBREEHEDOBENDOHZ
RUREMZILTA LD TELDOTRBVWREEZ LNz, T TY A4+ F T VEIREOHEH
I & 64T L C A ERIEG R IRME S W R E AR B R 2 3%l L, Sy 1432 v
HaBny 224580 BHEEICOVTEHEIPERS N, ZORSE, 1Mt 2,3,4,7,8-pen-
tachlorodibenzofuran (PeCDF) fE%BHiT 5 Z VR B EE 2 S, JMEZ WM (2004 49
H 29 HAfid) A7z 1B Sz ORISR 6 28) . Hrigrdbde 12l - T, 2004 4FEE 1L 117
LOREEZHED D B 18 A, €D 2009 4 3 H £ TIZAFH 60 Z05H 72\ & 98 S 7z,

X

1) Yoshimura T (2003) Yusho in Japan. Ind Health 41, 139-148.

2) WAREIEZE (1969) F5, fEiE:E 60, 403-408.

3) AEEM, RN LS, TEEER, AEE, AR, RIRE—, LS,
M, AP R, BRSO TR A ®IBAL W AE, BEHEAN, FEHE = R



102

4)

6)
7)

9)
10)
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12)
13)
14)
15)

16)

17)

18)
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25)
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INF, HAHERS, AEES (1971) HbY 7 2 = — ViHRMm 2 ERL 205 & ) A iz B
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28 JHEEEIZBIT A1 PeCDF fiE &
FEIRA MR AL S & 0D B4R

MZENTFAT, AWM, T 2, ANBEl—, SR

71 A SUESRE, Rl oB R & L CTRIH T2 PCB %, PCB A¥#AIZ & ) &ML
TCCELIAFTF L VO TH S, PCDF HOFEGEMHEIC L 2EEHRELEZ LN TS
(1~3)o HYS N7z KbDHIZ1E, polychlorinated biphenyls (PCBs) %% 920 ppm, polychlorin-
ated dibenzofurans (PCDFs) #° 5ppm DEE TEH I N TWwi E &h, ¥ Tld PCBs 2F
633mg, PCDFs 28 3. 4mg NNzt ESIN TS (1~3), PCDFs DH T, 2,3,4,7,8-
pentachlorodibenzofuran (2,3,4,7,8-PeCDF) %5 TEQ 5T 69 % D@t % 5 5 T % B
HThbrIEWHBHL TV, MHIEFRGHEEROBEOMF ¥ 1 4+ %> 0 TEQ B 1L,
40,000~60,000 TEQ pg/g lipids #E & ST b (1~3),

MHERF, 2, RRmIZBIT D4 IERR NEHY 2 A COREIT R 2R3 2 £ 2%H 5
NTWwb, Z20O—FT, FHEEEZOREMOEEREERYEDOENNOPEZ: EOREIZ LD
(4, 5), ZNSHDFEROHFIIILFEHADPZOOSNLbDHH 5 (1~3)0

2001 FFFEEDMIEZ & 0, £ ORBEEE I LT PCDF DLW o i EE Ol 52 A3
IS N TWD 200, JMEREIZBIT 520 ORE & RO BIERRL R RO FHME %
Kop LI, Thbofife, PCDF FDbFWE & OBEEIC O W THEESTTDNL TV
(6~15),

2.1 HERED PCB BEEILAYDOMEERE (2001~2003 FEDRERZH D)

WHEEZE O O PCB g, PCQIiRE, PCDIREIZOWTIE, FIEOAMIBEIZBNT,
FHICIERENTNDE Z & D, RETIE, 2001~2003 4FEEO 3 4B OMIERS TlllE S vz,
ME 626 44, 71358 %4 (2001 4R 78 44, 2002 41 279 44, 2003 4FFE 269 44) O3MHE fRE
DA PeCDF i#EEFIZOWTER T %,

3FEH OWEMRS T, 51 %42° 3 FHERE T, 166 BA3FEDON2FT, 142 4D 1 F DA,
I PeCDF #2EESF 2 ME L T\ o JHAESFIFIEA 1%, 35 4FEDLEAEMBL T 20T, HMESR
BORBZ LIRS 720, Zo 3FEMORSHRNS, BEENE L2 E ldihsns:
Tz, 1 FORDZTZETIZOMEE, TNENEHFBAORIMEL L, WEREEED
FAFF T VEOVEREIRD LN TV,

ZORER 2,3,4,7,8-PeCDF 1% 177.50 pg/lipids - g, Total PCDF & 264 .26 pg/lipids * g,
PCB (% 3.14 ppb, polychlorinated quarterphenyls (PCQs) 1% 0.73ppb & &ML T\ 5%, PCDFs
& F151,2,3,4,7,8-HxCDF 14 54.75 pg/lipids * g, 1,2,3,6,7,8-HxCDF 1321.22 pg/lipids -
g Th), 2,3,4,7,8-PeCDF & TEQ i (X, 88.74ppb TH -7,
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2,3,4,7,8-PeCDF OEMBE O O 15 £ B 2 0% iz 294, 20k 15
FEEOP WL 7T.7THELENTWDE (4, 5), [iH PeCDF OfARN 2 & OHEEHEESE (1, 4, 5)
RER LA, SMAEAEE 2L, HHERETIIBA T — AR L THRED
PeCDF 2IH 12FRAFE L T\ 5,

FRAERORMABEIC LY, BREERDII OB BT FUSEIREMICE ), —&A
EIEIEFFE o TWDE I s, FRERWEZEIL 25t s U<, BlFA T &SEZRTIMH
PeCDF %A% 2004 4F 9 H1Z, WHEZWAEMEICSHE L L-GAEMEN TS (16),

2.2 2001~2003 FEDRZHEROTIEL, M PeCDF EETERFDRFRICDONT

SEMOBZ T — 5 2 HWT, BEBICEKRSHB IS L CREMELZHEB L2 LT, BELef
DERGHEHBE IO WTEHENFIE SN TS 9, 10), & 512, JERSE L IMH PeCDF fE & @
BtR%& &% 7212, Total PCDF EOMHME LB AR E LC, WROERIZ, ZOMoMZIEH
HIZBUT A FEROA L FER T & Lz =nli & s ot (BT Ta8] &v)) »MTbi
Twa (9, 10),

WBIEE 2L o ER, 1 2,3,4,7,8-PeCDF i & OBFRIE, UTO X ) BB S AT
5o

© R FEHRIEE

RS A HHE T, JREH - JREE - JREM, JRyoe) /=72 JRPHA, MEHRE
T, gk (2 WER), M, AERERE, TREUACGHE, BEERE, JRERME, MR, MAEME, AFP 3w
FTHOEFEHPANL STV 5,

SPER AT CUE, PCB g, Y — 2 2, JR¥E ik, FE— )V, Na ® 6 JH H A+ Total
PeCDF it H %A (P<0.05) THhA7D, WTFNOBRKHE b FHEIZEFHENTSH Y
FHEAEPS NFELEFIEM LA EICED, MEHRET— 5 Tl D 2,3,4,7,8-
PeCDF i DAME, BRI R AR LIZC o TWnD EEX LN TV A,

@ WRHZHEH

WEtORZ TIE, Be IERSOFED [1=—, 2=+, 3=++] L LTSN TV,
BEEEROFED, ER [+] 2R 20U E2RLAZEBIZZ WD, EHFROFE SHEE
&, BAE - BEE, REk, WA, DU L ONAUK, BAETRE, BRREIRZ oM, IR o —pr A&
HE T, FHMEDP 150D ETHY, ERIE [£] LFEZ5NTWS (9, 100, BEIRTD,
IME - RIVZIEFFEHEATH Y, LECHRE CTREEL X2 LA R, 2, EIIA,
PREEER AT R, BOEE X AR, ORI ROFEE S ERHEEA L S Twiz, EROBE, MU
LONE, HEMEIRZOM, AE, FEMT -0 5, I Total PeCDF & & A &2
M o725, BEIERE, —BIEBEICL ) ST 22 8L <, F72, MEsIcfE
JERE OFIBI S HIWAEE Lve 2720, UL 0K & HREERZ Offiix, 2,3,4,7,8-
PeCDF i L B H 5 Z &2 5, IHEIC X BIEREHFER SN TS,

® KFEFHRZEE

RERRZ O AL, [1=-, 2

s

+, 3=+, 4=++, 5=+++]| L L CREESIN TV I,
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£2.1 MM &AFFy HOBRE
AT FY UHL HMER P T A 72 fe/ME IR AE TEF TEQ s

2,3,7,8TCDD 359 1.66 0.80 0.50 4.99 1 1.66
1,2,3,7,8-PeCDD 359 11.00 6.13 0.99 46.03 1 11.00
1,2,3,4,7,8-HxCDD 359 2.58 1.54 1.00 9.65 0.1 0.26
1,2,3,6,7,8-HxCDD 359 49.68 40.00 4.88 289.77 0.1 4.97
1,2,3,7,8,9-HxCDD 359 4.45 3.37 1.00 41.00 0.1 0.45
1,2,3,4,6,7,8-HpCDD 359 47.41 33.90 8.54 327.48 0.01 0.47
OCDD 359 785.76 521.30 147.58 5,907.57 0.001 0.79
2,3,7,8TCDF 359 1.34 0.90 0.50 7.95 0.1 0.13
PeCDF” 359 0.91 0.72 0.50 4.89

2,3,4,7,8-PeCDF 359 177.50 235.64 2.82 1,871.25 0.5 88.75
1,2,3,4,7,8HxCDF 359 54.75 92.76 1.00 769.89 0.1 5.48
1,2,3,6,7,8-HxCDF 359 21.22 27.55 1.00 210.04 0.1 2.12
2,3,4,6,7,8-HxCDF 359 1.40 0.90 1.00 10.29 0.1 0.14
1,2,3,7,8,9-HxCDF 359 1.01 0.14 1.00 3.39 0.1 0.10
1,2,3,4,6,7,8HpCDF 359 3.08 3.43 1.00 38.42 0.01 0.03
1,2,3,4,7,8,9-HpCDF 359 1.01 0.14 1.00 3.51 0.01 0.01
OCDF 359 2.02 0.26 2.00 5.55 0.001 0.00
3,4,4,5-TCB(81) 359 5.46 2.69 5.00 41.02  0.0001 0.00055
3,3,4,4-TCB(77) 359 9.69 5.42 5.00 42.05  0.0001 0.00097
3,3,4,4",5-PeCB(126) 359 100.39 70.61 5.00 560.94 0.1 10.04
3,3,4,4,5,5-HxCB(169) 359 188.69 142.38 12.70 1,070.32 0.01 1.89
2,3,3,4,4-PeCB(105) 279 3,990.07  3,190.08 497.15  21,534.86  0.0001 0.40
2,3,4,4",5-PeCB(114) 2719 2,465.23  2,179.28 100.17  18,389.77  0.0005 1.23
2,3,4,4",5-PeCB(118) 279 18,849.19 14,208.08 1,918.07 100,390.50  0.0001 1.88
27,3,4,4",5PeCB(123) 279 327.23 251.71 5.00 1425.80  0.0001 0.03
2,3,3,4,4",5-HxCB(156) 279 32,785.13  37,225.65 979.83 287,429.76  0.0005 16.39
2,3,3,4,4",5-HxCB(157) 279 9,260.47 10,998.22 275.84  92,578.68  0.0005 4.63
2,3,4,4,5,5-HxCB(167) 279 3,921.65  2,989.28 343.68  16,221.25 0.00001 0.04
2,3,3,4,4,5,5-HpCB(189) 279 4,052.29  4,079.53 132.80  31,159.84  0.0001 0.41
Total-PCDD 359 902.58 559.58 181.05 6,268.57

Total-PCDF 359 264.26 350.98 12.10 2,758.78

Total-PCDD-PCDF 359  1,166.85 673.17 231.90 6,345.99

Total-PCDDs-TEQ 359 18.89 10.25 2.73 77.02

Total-PCDFs-TEQ 359 96.81 129.01 1.93 1,023.49

Total- TEQ 359 138.86 147.60 6.81 1,183.91

‘PeCDF (%, 2,3.,4,7,8-pentchlorodibenzofuran ® W&k,

[+] DE2ERST % 3.0 EOHEE 2L, FHEOHMIL 1.11~1.57 Th o7z [HDTD
FRIERREEZ | L, FIEATL.57 & [+ ] 1TEWA, Sl OfLIRER, faok ) w 5 FESMEm,
Mo ToOmFERE, RO, EEREE, RENL GREE NEEOFHEIZVTD
150 ARG [ 1w E EnTWwab,

ST CIL, Il Total PeCDF M & HEEMNH - 72HH L, Hol OfLIREN, fkokh
0w S FEEN, o TOEBEREE, Mo Cot®Ribs, BOmE (), BOmEE (2o
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®2.2 AHRAHBOVIMEE, SHOMTORRE—R

e g GO

BRI FME Jy——
<>
PCB i 353 3.14 0.000™
TR 356 1.19 0.027"
1k 2 B 335 23.96 0.020™
Na 359 141.25 0.040™
<NEHGRS>
DU L ON AL 358 1.75 0.008™
fRE 359 56.16 0.038"
JIFRR R 2 — 224 1.60 0.011"
<JZ JERHRS >
Tt OLHAE R 357 1.21 0.047"
AL O Y w ) FEISE 357 1.26 0.015™
WO C DR 5 357 1.57 0.024™
POTOEELS 354 1.45 0.008™
B (R 357 1.29 0.000™
B (Zofl) 310 1.11 0.002"
SYERREE (FHEE) 358 1.18 0.007"
SRR (B 356 1.16 0.044"
PRI (HRe%) 358 1.30 0.007"
JVZEF 358 1.34 0.027"
<piREHS>
EFEREnELE (OF AN 294 0.15 0.045
OISR 3R as  (BERUIR) 294 0.00 0.027"

<= JCRLE S BOITA BHER ORI oW T

=IERCIE 3 HTIE, Total PCDF O ufili 2 i A%, 1R ek &%
CEBEABIZLT, ZOMIZBBEBICBY 2 HEROFHEZ L ) —D2DH
FERT L LTITo 72,

YHIEHER<0.05 T, KEMERA»ZVL D

fb), #EERRRZE (SMEER), MRS (&), RERAL (), MAEO 103HE & shTw
5o

Fex B REERIE, RFRICEWIC L ZHEIRE U CHASELWICBIE S, HEZ BT A
DEFINTVED, [HOTOEERREZS | DIHNIPFEHEDSIER 122 <, B TOHETRED
<, BIETIEMHO 2L EHERERE LIS hoTnb EEZLNTWS (9~11),

@ AR IHHE

M@ 8, [1=-, 2=+, ®RLERREZ, [1=-, 2=%, 3=+, 4=++, 5=
] LRSI TV %, BEATFEMED [£] DEE %25 1.50 L, BFEETLFH
23 =] b2 20 N EDHBEE 2L, [THAGHRKEE] OHD [£] 1282V 1.60 T
Hols

SR HTTCIE, [ RlRRGRLE (CFAM ] &, TO#FEGERE @SR ] 0 2IHE DS
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I+ Total PeCDF 1 & OF B 0.05 K% /R L7225, Pz [FRRfaRikE] Dot
A TIEEICE S, wRIT R b BRI L & [FRRIZ R 8 & I ZREIRAT R L T 5 2 L A9R
BENTWS (9, 10),

® IRFZEHE

ZEFRIE, [1=—, 2=%, 3=+, 4=++, 5=+++] LEFEENTVED, [+] ZRTF
BE 3.0 EOHEBIZR O TV (9, 100, [HRFE#®EZ ] A% [+ 12EWVW1.73 2R LT3
A%, IiiH Total PeCDF % & HEED D o 72HH X% <, IRBHY 2 ERITBUR T CTIXIZIZIH R
LTHY, Ifif Total PeCDF i & DR BV EZEZ 5N TS (9, 10),

2.3 HAERBREDOMER - MIROLLE | FIE 20 F1& (1988 ) &#935 & (2001~2003 &)
(%£2.3)

1988 £ OIFEMZ TOAFT R (1) & 2001~2003 FEOWNFL, BZEFE, HRF O SAER - B
BEOEF REOLE NS, REFEEIC X 2 FAAEROHIT RROEVPHR I N TV D (7, 8)
WERH T R CIE, SR ek, BHE - B, PR L OV, PR o — i, W77 o5ekR
BD 50 %L ETREZRL TV, B, BRI 40 %, B, THILH 30 % THRAPES
Tz, 1988 1213 60 % LA EDOFFT R TH o 72 [EHBR&], [HHE - BF, [ L O
] 1E, 2001~2003 SE DB TIXEIH L T2 b ODMKKE LTH0 %L &R L, [k
RIWHE] B 40 %HitRE ESNTWVD, Thbid, BEHOERE LTHHmL TWwabneE
bNTWae 72, HEMTa—FrRId 1988 £ L) b AFTRRSEMLTEY, 4% TOR
HITRONEORPPLELEEZEZ LN TS,

BRI 2 EFR T, [0 TOREEREE] B1.5%), [HoTolaKRiLE]l (37.9%) &,
[ TOREREIR] OFFRENEVE ENTWE, REOREIRTIE, fLREm (15.4 %) »°
10 % 2R T\ 575, BEWHE BERRRE, GRLE TERIE 10 %Ki s, SEMICHBT
RARGETEDIZDH 5o IR R T, RS2 751988 40 15.3 % & AR D 16.0 % T
BN, TOMOEFREFIICFTNLETEAT2 %A E ST 2D (9, 10),

Pl XV, PeCDF i 7 & DI FE A LAY O i i DM XM R S Claok & 7 Bair
RIERS N w—T, SHEREERCHEE - i, UL IR, 1B, S0 8RR TR
L, FREML O —OFF REAS0 %2 WEZTWE I LR, SHINSDFREROE(LIZONWT
BIRRAENLEE SNTW D,

2.4 HERBICETHIARMEGREREE L, 14 PeCDF REDSHEE DORER

B RETHEE MBS 572012, 241 OMBEEOWN, HELEICETAHEE Z KL
I2HHIZOWTERGHIHPITON, SHICBHAEELSE I, BAMH? 1L LD 49 JFH
s Tnsg (12, 13) (£2.4), 512, Hhili &7z 49 KT & PCB BEWE & OBR % A
5729012, LFoONy = O HWEROTIZ, O AT 4 v 7 GG rbhTnsd (9),
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®2.3 BUEOUESE QIR - BEOAIT AR L BMEIHMERS I EEIZ G 5 WITBE S 2B R B D

HHT RO K
R - B 2001~2003 4 <BE 1988 T — 5>
BHTRE  ERA ZoE O APTRE ERE T
<NEHES>
1 LHERK 62.10 % 221 356 76.10 % 194 255
2 BHE - WU 52.90 % 189 357 67.30 % 173 257
3 BEmK 39.20 % 140 357 51.00 % 131 257
4 R 4260 % 152 357 52.00 % 133 256
5 JE 27.50 % 98 357 43.20 % 111 257
6 T 31.50 % 112 356 42.00 % 108 257
7 PUB L O 53.60 % 192 358 61.90 % 159 257
8 AfEE 17.50 % 20 114 19.30 % 16 83
9 IR 1.40 % 5 354 2.70 % 7 257
10 FFhE 0.60 % 2 352 7.80 % 20 257
11 e 0.00 % 0 352 0.00 % 0 256
12 DU R SR 10.30 % 36 350 7.50 % 19 253
13 AFfRT a— 50.90 % 114 224 33.70 % 60 178
<FZ B RS>
14 fLHREr 15.40 % 55 357 16.60 % 41 247
15 O COEERLE 51.50 % 184 357
16 »oTomFEhE 37.90 % 134 354
17 Bumie (HEim) 6.70 % 24 358 12.10 % 31 256
18 Hfuimi (H) 5.60 % 20 358 7.40 % 19 256
19 S (RE) 5.30 % 19 357 11.80 % 30 254
20 Hom (2ofb) 3.50 % 11 310 2.90 % 4 139
21 RN (BHI) 5.30 % 19 358 4.70 % 12 255
22 HEREEE (DMEED) 3.40 % 12 358 4.70 % 12 256
23 kS (B 3.10% 11 356 3.50 % 9 255
24 JEERER B (RER) 3.40 % 12 358 6.30 % 16 255
25 RS (Zofl) 1.00 % 3 309 1.50 % 2 136
26 LA (BEMH) 2.50 % 9 358 2.70 % 7 256
27 fFikAE (GBI 2.80 % 10 358 2.30 % 6 256
28 fFkAE (BER) 3.60 % 13 358 6.30 % 16 256
29 mHELE (2ofh) 1.00 % 3 301 0.00 % 0 132
30 NZEIE 7.30 % 26 358 10.30 % 26 253
<HREHFS>
31 fRIEEZ% 16.00 % 57 356 15.30 % 38 249
32 RIS 0.80 % 3 356
33 [RBAE RIS 1.40 % 5 356 4.40 % 11 248
34 BB EEN I AL 1.70 % 6 356 12.00 % 30 249
35 BRI T — KRR 1.40 % 5 348 4.60 % 9 196

<Z# 1988 T — 4 >3,

MHERTSE — 30 dE DA — H8E £8.1 XD
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R2.4 ERGHAC LD T SR8

No. %% No. ZH#%
1 FHRAmELE A 26 AL AFua—)
2 IAEE 27 Wk
3 s 28 TAF 43 4 LR o PR IE A
4 HoOTOmFELRE 20 JEERRES (Zofh)
5 PRI 30 LEAEELRE IR
6 ROEGELE (0UF AN 31 BB T — X W
7 RERERE 32 FFEX
8 IETE 33 EECYLE Y
9 MCV 34 LEEE
10 y-GTP 3B K
11 ErVEmHRLs Gl 36 RS (JEE)
12 A/GHK 37 mFELE (BRI
13 &HHERkK 38 AEE
14 ks BOn 39 EMiE (Zofl)
15 A 40 REA
16 ISkl s A 41 IR T
17 HIERIEEELS Gk 42 A
18 IR 43 4F LB o0 BEAR A5 4 43 [RBETRIE
19 BRFEFRA 44 THETENE
20 NZER 45  NEFEFRE #E
21 DupE L ovuk 46 FUSHIRG RIS (BEAUIR)
22 ks (4m) 47 AT R
23 EEL 48 WYYy
24 PR EELE 49 O TOMEIERES
25 FEEEREREE R (IR

* 2.3,4,7,8-PeCDF {J ;
<50 pg/g lipids B\ _b>, <50 pg/g lipids K> 2 X4 (BMWikkiES%)

* PCB i ; <2.0ppb M l> <2.0ppb HKiii>D 2 X4 (FhdafliTX55)

« PCQ i : <0.10ppb L k>, <0.10 ppb K> 2 X5 (ZWitkias%)

s ZOMOMRAIAR ; IEW HBEORS

T2, EEOONMCTHIBSNZORTE2ENZRAMNERE L, ZhMo 48 HB I
2,3,4,7,8-PeCDF /%, PCB g%, PCQEE® 3THH N TRHAZE L L7200 b e T
ThhTwad (12, 13),

@ 2.,3,4,7,8-PeCDF 2 (£2.5(1)

2,3,4,7,8-PeCDF i £ % HIWZARUZ, TR THlE S 7z 49 (7, PCBigREE, PCQ i
2 BIRZERLE L72M ey, B EMESR0.05 il & 7 - 72 H X, PCB IR PCQ LR, A,
RAENE, TR, MR, AU YA, BMOLATFO— )b ENTW5D, HBEEKA S PCB e &
PCQBE XK &, Fif, A/G A, #12, 2,3,4,7,8-PeCDF #EDSHAZE L OL A 121,
PCQ i), PCB ik, B, WAl 43 FLIEOREA A #E A/G I, MAEE2YH LB O

W
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#£2.5 TOYRAT A v TR OREHE
(1) 2,3,4,7,8-PeCDF i & Bi#E D B 2 1H H
HIWER % 2,3,4,7,8-PeCDF itfE L L, ERSHM LR OSHIIBWT, SHZEHS S PCBIlkE, PCQ
THIM SN WF 2 HBARE L2610, BEE REZRWAI, FREMEE0.10 Kz 7R L7231

0.10 il 2 7R L 7= A H— 5L A —5
A% A LA EEp=x (2N

1 PCB R 0.000" 1 »oTCotFiks 0.000*
2 PCQiEE 0.000" 2 A 0.000™
3 IEE 0.001* 3 A/GH 0.031*
4 PAfE 0.001" 4 EHBLORK 0.032"
5 MR (i) 0.002™ 5  Pafi 0.034™
6 Hrynrer 0.006" 6 MR 0.066"
7 Hffuimim (BEm) 0.008" 7 HEMEGREE GER) 0.068*
8 AOTHOMEIE 0.013* P-010 “P-0.05
9 A/Glk 0.017"

10 #9EREE (JA%) 0.021*

11 s (R 0.030"

12 #EEREE (Zofh) 0.043*

13 K 0.044"

14 DO TOEEMNEE 0.044*

15 #ILATHU—) 0.048

16 O 0.091

‘P<0.10, "P<0.05

% 2,3,4,7,8-PeCDF (& ;
< 50pg/g lipids LA I->, < 50pg/g lipids #iii>D 2 X455
(ki (14) 22%)

BICHEMZE0.05 Kz R LTV 5,

X 512, 2,3,4,7,8-PeCDF, PCB, PCQ @ & i & £ M ZHH & o B # E T3,
2,3,4,7,8-PeCDF j#£f£1%, PCB iR PCQ i, BEICHWIALEICE T N5 EEERDIMCY
MM, BAFGRE, ML AT0— )V EDORENR SN/, FHHZHA S PCB & PCQ %k < &,
PO TCOEFELEDIOREREIRE OIS N wAs, Filie A/G L, £gEEK,
L ORES RN TS, — 7, PeCDF LSO H 2 H WEK O AI121E, B,
A/G e, IMAEHEDSA ERESR 0.05 K& R d 720, MRS A/GiE, 2.3,4,7,.8-PeCDF & 14
B D LRI TS, MAEEIE, PCBIigEE L PCQRELSHMARICE INLIHLEIHE
= 0.05 A 27~ §75, PCBIRE L PCQ % SIAZEA S { LA B 0.05 K& R S
a7z, MBI, FHEICEEDYEV PCB g & PCQIRED 2 DOLEHOTERITH 720
WCHN b0 LEZLNTWS (12, 13),

2 PCBEEEIZOWT (£2.5(2)

PCB XN HMWEROY A, AEEE0.06 RifOHEHE X, SWHEECETNLEHEA
(2,3.4,7,8-PeCDF i), WeJk, 4E#s, o ComFELE W, 2o TomEREE, 0%
A (BHN), SHE - U6, WIS — X mIE L, RYoovey, £REREK) &, FE
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K25 UVATA v 7 NESNOBR (0OX)
(2) PCBIigfLBHEDH LHIHH
HAZE%% PCB i & L, EW o Coii sz FEROHITIZBNT, FHIEHD S 2,3,4,7,8-PeCDF
W% IR L L7301, A ERERR 0.10 i & BRFEEZ PR 73ES, AR 0.10 R 2R L 72300

RLHE R R
B HEHESR LI AR
1 2,3.4,7,8-PeCDF iftfs 0.000" 1 Ei 0.001"
2 Mg 0.001" 2 WA 0.002*
3 il 0.001* 3 AOTOBELE 0.011*
4 poOTHOEBELS 0.001* 4 BEYLEY 0.013"
5 M 0.004~ 5  PCQ ik 0.017*
6 HOTOEBERKLE 0.006™ 6 fFikE (BN 0.022"
7 ks (BN 0.011" 7 PBAHR 0.038"
8 MK 0.015" 8 HREHRGE 0.039*
9 UHE - FW 0.027 9 PHE - U 0.041*
10 B 7 — KRR 0.036* 10 BB T — AR IE 0.043*
11 #Bryrey 0.037" 11 2o COMEEREE 0.053°
12 &aBEk 0.042" 12 BEHEE (Zofb) 0.087*
P<0.10, “P<0.05 13 MCV 0.092"
S PCB i ; 14 JREf 0.096'
<2.0ppb BLE>, <2.0 ppb K> 2 K5 ‘P<0.10, “P<0.05
(LTI 5)

KThHoHEEINTWD, SllHEEN"S 2,3,4,7,8-PeCDF I Z < &, FERoA LR, HiZ
FLIAZE R PCB IR O BRI A B 0.05 Kiili 2 78 L72 HIOE$L, PeCDF 21 L IRAF# % &
SNTWb,

PCBifEX, 222 COREMIIEIR (2 TOBEKLE L1 > TOMEBEREE) L OBEPRS
Na75, BlRRTIE, BFELE BN DSAORKERNZERE OBEIERSNT, $72, FiH
B S 2,3,4,7,8-PeCDF % br< &, Wedk, fin, SHEEUE, AT — XRRwmEt, #
YLy EDBENRRLNT WS, #2, RIEEZHH AR OBEICHERESR0.05 A %2 7R
L7zZ &5, PCBIRE IS CIRIREIY 2 ER & OBE MW O LRI N TS (12,
13)5

@ PCQIEREEIZDOWT (#£2.5(3)

PCQIRENHMWEROY A, SWiEMEICEENSIHE (2,3,4,7,8-PeCDF 1, A&,
y-GTP - ¥ )V ¥, BHIRT — Xk, SaEaik, Gk (N, GRkE
BRLAE IR, BENEEE oM, HEHER) &, BEE faL270—L, HHPEE
T 0.05 Kiiizm LT b, BHERD S PeCDF 4K < &, #a L A7 — v PiHEHt
K OBMEEICEETNLHE A EMER0.05 Kz R L T\Wbo #I2, PCQIBELHIHZER
DA A BRERE 0.05 Kili xR L7z B, 2,3,4,7,8-PeCDF 1, TR 3Rk,
WL AT7u—) VO 3HHEENTW5S,

PCQIBEZIZDWT, HBHEHIZ2,3,4,7,8-PeCDF OF METILER L 7458, TR Lita
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£2.5 OVAT Ay 7RG ORKRE (0D0X)
(3) PCQiLRE L BEHEDDH HIHH
HA9Z 8% PCQiEE & L, FRO AT Ttk S 7z FEROGHIEBNT, FHHER, S 2,3,4,7,8-PeCDF
W72 HHZERE LeBa1c, AEREE0.10 Rifx IR R PRV E S, AR 0.10 KA R L2z5iH

R LA B

S R SR B
1 2.3.4,7,8-PeCDF iifs 0.000" 1 »oTomElE 0.002"
2 A 0.001* 2 AN 0.002"
3 BIHETW 0.007 3 PCB iy 0.005™
4 y-GTP 0.008" 4 PEEREE () 0.012"
5 MEULEY 0.017* 5  JEFs 0.023"
6 MR T — BRI 0.018* 6 fuFita (Him) 0.026™
7 EHRERK 0.019" 7 Ol AFu—) 0.038"
8 WaALAFH—) 0.022" 8 IEEMEE (Zofh) 0.071*
9 i (AN 0.037" 9 RIUE®HEILSE BEsR) 0.084*
10 M5 0.045™ 10 y-GTP 0.099"
11 ;E%ﬁW%%iﬁt% Gii k) 0.049" D010, “P<0.05
12 EREE (Zofh) 0.067*
13 JATE - GHJS 0.088"

"P<0.10, "P<0.05

¥ PCQIiREE (24340)
<0.10 ppb LA E>, <0.10 ppb Kiiii>D 2 [X 45
(Wi (14) #5%)

VA7) 2 HEIZME L THEHENEL OGN, SHICHRIVATE— VA HNEROLEIC
PCQEL OBE DL RH5NT W5,

WaLA7u— )i, 2,3,4,7,8-PeCDF 25 HIWAEB O & 1B EMELS L S T 5 28,
IV AT E— U HNEROEA121E, PeCDF i#EE & OEMEIZR ST, PCQIEEL DM
BSOS N TS, PCQ DAL E, BIWEBRTIITERO LAOALE STV E
A7), RN LU CIRERBOIRED—2>THEHIL AT — )L, PCQIEEEL D
WAL SN TS (12, 13),

PEF 2 S E I AFRI & b, BRI & F T\ 2 B ER S BRI O IRE 0 25 %27
WL, MUEARAE AT LA &, 2,3,4,7,8-PeCDF i, PCB iR, PCQ ifFE & OBEMEA MR S
7oAE SR, BIRFE T, PeCDF 2 IZBIEIfER° A/G b L, PCBEE LRI ZRER L, PCQ i
IR IV AT a0 -V EDEEDH LD LR INT D,

MREFFEED S 35 L LA L, F LI AN IS L7z PCB 4 o BE AL =4 B
i, BEZEERTHRAICHRES N TS 2 &R, MEICHFIN E SNERPEBHM L Tnb 2
&, BEOEGIE) GERMRZEILL BN TWAH2,3,4,7,8-PeCDF 7 & OREGFY) B L ik s
ERLTWEIEDL, 4HE NS OWE EMFEEEOREIRE OBRIZOWTOMIT 2 #tl) %
ZEVETH D,
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2)

3)
4)

5)

9)

10)

11)

12)

13)

14)

15)

16)
17)
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FI3T JMERZIIBIT L8 - BIEHEIRDFERE

- BEEIRIE, WEFREOMB XY i SN T b MESRAEE RO 1969 FICH S 723
WrakdE Ty, EIRBEOFESLIRIEOWMIN, MoZmz b & d12, moFE, £ L TR &
WIOHADPEINTWD (Do T/, 1972 FICHESNZWREEICBVTY, HEERDZ
M, ESERK, B, JER, FREOLUNE 250, MEioEE X OV &) HE S
FNTEY, WEREOIIIBNT, BEORZDVEr o722 L35 h5 (2), TDHRDY
ET, [FEH OB E & S ITHEREFTROZANALONL] L) LEITHE, ZELLLIER
FERDSBETE E VO HBEN R 2D 3), UBRBEIChzoTduESh D b, BliEEDSE
LB IS EN TR 4, 5o L LAadss, HESEA LD 40 FE4%E8E L 72BETD
% OMIELE DG - BEIOEREFRATHBY, TOWREZLRELFRL T2 ENEINT
Who 22T, BEOHMAL, REDMEMEIEDOTHEI THO 2L 2o 2R L 2N L7z
Vi,

3.1 HEREVHRICETZE - BEEIK

HIE 5 13 1968 42725 1981 4F F TO ISR BEETANE & 23 L 72iE B3 16 4120
WTHENL, ZOFIREZHE LTS (6). ZOHEMIRIE, B 6 %4, MIEER 6 4, il
HHVCITERIE 4 4, BEES 24, FREOLOR, BHEOKRE, BXEZF-oT0is%14TH-o
7o BMETROERE LT, 2 AICETRMBEEDZLE RS, KD 4 A TMER 2P xR
Ddrolz. MEEREZFRAZ 6409 B 3%, LEEEICHEIEL YD, ) 3 2I3EE
FEET O HRERIER 2 38072, S 512, BEEIRZ 3R 2 0o 72 BEOH T 3 %41 E BEIF ORI
BRVPHANEZEI N,

JERIERET ORI EE ST IE LS X 2RI CAE LR L, HEZEICBLTHEDEO LM
TLIEFLIERZTONE, COMFTBHEINZ6%4D, $XT3HELS KT TOLUT
Holzo 1976 FEOMIEZ WM T, BE LR DERE L THBEERSEHRINTBY, HE
LOMEIIINEEMTLLDOTH D, —J7, KEBHIOMIIER O 3 %1k, WIhdEkkic
TR & OBWICTh o 72785, M MEENHRETATON TB 5T, WHEL OB#EIZOWTI
AHEEZELEIN TS,

3.2 BREOHEREICHTSE - BEERK

2005 4EIC, WHEEREEZ N R E LT v r— AT SN, BHREICEL TOHE
DOEADAE, OQFFHOMATY RAOAE, @LHiL Z &L TOFINOFEIIONT, ZLTH
i EICH L COBEEROEMEQF DA DO WTERB XN 7054 L 0 AR L DTES
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3.1 2.3,4,7,8PeCDF @ 10 f58NIHE D KIHH O - FimiiliE 4 v X

[Hp2RIEgE| + v X (90% fEHE ) JFr ) P il
G RO 2.24 (1.41~3.56) 0.002
A H D A 1.12 (0.71~1.76) 0.34
HHoly 1.34 (0.90~2.02) 0.11
E 2% & CoF 0.92 (0.60~1.41) 0.37
A B D 9 A 0.97 (0.62~1.53) 0.46
i 1.94 (1.32~2.85) 0.002
JEH 1.02 (0.68~1.51) 0.48
I B i 1.15 (0.76~1.73) 0.29
FH 1.11 (0.72~1.70) 0.35
Foig 1.64 (1.10~2.46) 0.02
I 1.53 (0.95~2.46) 0.07
JH 1.07 (0.74~1.54) 0.38

N, BEOHMiAZ 50.6 %, THRBEORKAZ 75.1%, THOMAY % 27.6 %, =Bl 4
ZETOFIE 195 %IZiBD7z. 72, 125 %DEED AL POBEEREZFRL TV (1),
M &A% VEHLNUVDSHII L T BE 307 ZI2BWT, AFREGLEIFAFF VHLA
VOB TS 5 &, I 2,3,4,7,8-PeCDF L~V BN & B R X ORI 0 95 A
O, Zhehd vy XH2.24 KN 1.94 O S RWZs 7z (3£3.1), I 3,37,4,47,5-
PeCB L XV OINEEH DA, HHOMA ) ROBEI DA L, I+ 3,3,4,4,5,5-HxCB
LAV OBEIME S EOHEA, HHOMS) RO, L IEOBES R WS, ¥4 +F%F»
LA 2138, & - BMEORFREDL 2 @R SN (T,

FHBRIEDSEITT 2 &, BEHICHEAZELRT b, BHEICEHEETZAL S & HRITK
TL, HPbAo>TL b0 FRBMHMUNOIMIATY, WE % EOEMAENIIIZL > TEITE &
LR b, AT A4FT VHREOHME, JROMiA, HHOFARTETOMS) &
DOMICIEORE D S 5 Z L IFFHEHTREHMATH Y, INOORERSED X ZmEICHRT %
D, ThbHEHIRED 2 WITERMEEHEIE & Vo 722 ERBOFEIZONWT, S54R 55
fifi 3 2 VB3 5o HHIREICET 25l & LT, WHITIRR2 X5 IEHEMED 2007 4F
LVHB SN T 5,

BRI O WTIE, IO AL 3STHETRTOY A F 2 VHEL NV EDOMIZIEDOR A
RoNiz, BEMEICBITLT v 7r— AT, BUIHERZ 2BV THEENL W L5
HENTWDE QD MIEREOBEROERIZT > 7 — M5 S5IEH S TldZvwas, TCDD @
TEHO U EDICBEREIRD 5 4 4 % 2 24K AhR 2/ L T IL-1b R IL-6 &\ o 7z HEME
A MDA VEFETLIENREINTEY (14), EEREV, EROTRICH S HENEAD
WEEEE LCIE, ATEMBEE IS, BETEBOBER R E8E 2 O, SROBIEIEY
B2\ &k BRI E T NS,
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1

3.3 HEBREHICETZ2BBRE

B - PR D SEIR, k< CEORIRNE (ISP L 22 B S S W T & 2 RIS, 2007 AFBE LS AR B
B & RGO — F BRI E B EEA T b, WSS L7203 B 146 %4, 2ok 211
#7357 &4 T, ?i’]@ﬁ% $62.7m% (BE60.3M, LH64.45) ThHorzo HIEMEIL
FHEBN (20~44 %) OFHEEE (YAM) ST A2HETHL T A7, H—EEoTH
HEEICKTAMHNETHD ZATT, LWHRTEMENT VS,

T A 272 YAM70~80 % O F®m KT 2 B 1% 17 %4 (11.6 %), &M 42 % (19.9%) (2,
YAM 70 %Ki OMT 25174 (4.8%), ZMETIZ804 (37.9 %) IZRBD72. TOHEIEIIRE
RN, RIFFR & B2, FIEZFEETH o7 FRINICEFELZIET 2L (03.1), BB nT
(% 60 i LARE CEALERER & D YAM 70 %Rl OBHELZRDOLHDOD, 83 %D EHE TIEH

REBETH- 72 WHEICBWTIE 0 SR L D EFEEETARON, 60 mRALET2HEL, &
KTl 58 % D EE CTHMBIEM OB HE L ROz, BHEDS 7Fﬁ IZBWTiE, Bl bIcFim
HEWITET 2 TIIEA L, MWBEOMBZREO, ZAaTI3E525 055 b 0DFIgid
B 0.2480, P 0.0937 &, 1ZIZ0ZED -7z (M3.2), ;?%%%246%3:5'% DELEE 111 %4
DZAAT 2B T HE, BEHIEE - REOH THERELEVEZRO Lho72 (8)

W ORRDP O ZZHD ) HHEOK 20 %, LETIZH 60 % &, HHLEOMIEEZ IZBWT
BEEKTED AT EVHLNE 5720 71260 LI 5H D 55 %12, YAM70 %%
WMOFBHEERT 2RO LE, FMTPHOBEr O EBELEREL b O, KFEOBEIEHHBRE
FEHNML TV, FRICEERTEOBE IS L TE, BERNICERERS Z DL L L1
WY IR AT 2L ED D %,

BHETERELEFMBE, B2 RINT 28 EHEOEIEDONT v AL > THEEI NS
B, FTAFTX L VHSHERTHD AR L, EELOMILICLEIL T2, FFME~O/ER
LLT, TCDD 28w A (16) 5 v b (13) OFBOKEZMEEL, T v MEFFMELOSMLE
EFLZENFEHEEINTYS (10), WU AhR Y 7> FTH 5 3MC (3-methylcholanthrene)
i, B OB & b2 IE L (16), #E IR b % RANKL (Receptor Activator
for NFxB Ligand) OFHEE T 85 17). —J7, BiEMlgicx L CofEf & LTid, Bkl
7B LTl i%ﬂﬁﬂf’ﬁ“(“@%ﬁ@ Ihholzbdrbo (12) bhHi, MIERBMILAS
B~ LEHH L7z vy (16) #iEdd D, —EORMIHLN TV, b I
FTLHMAELTIE, Z7)—=rF 2 FDOA XAy MIBIFLFAT, PCBIG3 &H%E L A iR
T5H00, MWHRKE, HREROBMA R &2 EE Lf:%’?%f%ﬁﬁﬁ%ﬁ’) EAABIAS 22 20 o 72 b Wi
ENTEY, IO L SARINTWD (9), BT, WEEE B 2 BHERT DS
FA K x T VERERICHEET 2 0B NI S 2 TRV, ‘li/'?U PR DA R A EE, R

FEWCKT T 2 NIRED L B2 ZBICVWNZ BT, 544 F 2 VR L OBEIZ O W T O
AT ZEDETHE E LTV 5,
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BAE WAEICBU L EFR - IRARSRO R
HARHE, G, ki

MAESEAE B O LB E TIE, AREAMORE, BZ A& - B AR CORRE, iR
HEH I O FH e SRR EDSERICEOONL 2 EPMEIN TS (1, 2). 72,
FEAEI (2 5\ TR AEAR & MU RE R REFESE L FERE SIS B0 & SITIEER 2> S O AR5
WTOFRFEPIHRI SN D &bz, BEGOEHOBRLED D SN, black baby % 7213
Cola baby &IMHIN7z0 2D & ) ITHHEFELE LW O LI EE TIdkk 4 2 ER - W AFRORE %
P IEPHEENTVD, ARETE, WEEFIZBT HER - BARRORFIIOVWT, &
I 10 R THES N FH 72 2R 2 hbIZh <%,

4.1 HEICEISEREE LR - HEREE

MHEBE B A EIRE T (N, BERRE, 59, LK) OFEEB X OMEEED S H
L2z OWTHAE L, WET2mz 72,

4.1.1 IR

LRSS AFFT VIR L 2B, B IUUE, BE® Yucheng £ A ¥ 1 T D Seveso
FHSMA TR OMS N TV S Yucheng DKW E I, MEDEKYE & o THUL TH
"), Polychlorinated biphenyls (PCBs) % Polychlorinated dibenzofurans (PCDFs) 25%7: & @
Thb (3)s Yucheng Tl, FLEDEIENIEH LV EWI EHmESINTWDE W, —H, 1%
) 7 D Seveso LTI, HKRMERILEDOESIZIER EELL L VWEENTVD (5, 2D X
INZE P TR A A F Y VHOMIRIC R TR EE > T,

2004 412, MHHE B OREIRRERRE 602 NICH S AL, REDH 72214 N (512 #EHR)
AR E L THIRO FFIZOWTHN L7z (6)o il L 72FEHIAS D 1968 4 O ilifiE 56 £ Hi 10 4F
M, @3EBEBE»D 10ELN, @ FER 10~20 F/H, @FAE2S 20 FEUFEE V) 4 D0
B8 L CHRRO RS (NI, HARMRE, RE, LE) oFeZiAEL L,

MHEFSAHT 10 AEMIZ BT 2 NLuEE, HIRGLRE, i, B L OHKRIE LLEZ G b 72k
WHTOFIERIIS 4 5.4%, 7.3%, 06%, 1.1 % TH-o7z (M4.1)s FBENPRNIZR-/ZE
B o 10 ELINICIEIR L 723 60%, ALiE, BARGE, FEB X OKERCORERITL 4
17.2%, 13.9%, 4.6 %, 2.3 % T, {MAESEAFT 10 £ & L TEETH 72, —7, WE
FEAEDS 10 FELNE#E - 725681203, HIREE OFERESRIIIFEER L IR TRELREE LD o 72,
HIESER IR RE 2R IEHRIE (Fy A 2HMTLE, BEPRI > EEDLS
10 SEDINICHTIR L 723560, F84emn & b9 % & N L1 5.93 f5, HARIEIL 2.09 5, F
FEED.7THE, FARBERACTE2 IIBEIRINST VI Eghol (£4.1). —F, BEPS
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(%)

20 - O i 364 BT L04E 1 (n=204)
[ 5445 1045 DA (n=122)
18 4 172 [ 544 5 10~ 204 (n=88)
] [ 382E 55 2048 LLFE (n=98)
16
14 139
12
105
10 A ]
8 A 7.3 6.9
69 54 46
4 31 35
2.3
2 4 11 06 12 1.1 1.2
0 0
N L FURIT EE HLE falEste
(Tsukimori K., et al. (6) & b5 H%)
4.1 ERE BT B IR E OFAER
FA.1 ERERIITRER 28 2 aiE (v Xk
IR WAESSAERT 10 £ 8425 10EN FEMS 10~204F  F8E,S 20 S
NI e 1 (Referent) 5.93 (2.21~15.91) 0.22 (0.02~1.90) 0.70 (0.16~3.08)
p <0.001 p=0.17 p=0.63
F ARG e 1 (Referent) 2.09 (0.84~5.18) 1.00 (0.32~3.09) 1.22 (0.41~3.63)
p=0.11 p=1.00 p=0.72
L 1 (Referent) 5.70 (1.17~27.79) 1.46 (0.20~10.49) 2.09 (0.33~13.20)
p=0.03 p=0.70 p=0.43
g3 1 (Referent) 2.11 (0.92~4.87) 1.02 (0.37~2.84) 1.01 (0.37~2.78)
p=0.08 p=0.97 p=0.98

(Tsukimori K, et al (6) &1 5IHZ)

10 4R DL B o 7281008, AT & TR E LR E T R » o 72,

2001 SFDVHEMZ THE L7z 5 A 4 F 2 VR Z S LR L 2o &1 4 F &
YHEREERNEE S S L, WHEFRAEE RS 10 FUINISER L 2% 61213, 2,3,4,7,8-penta-
chlorodibenzofuran (PeCDF) 2 1% 2899.3 pg/g lipids, 3,3",4,4",5-pentachlorobiphenyl (PCB-
126) i & 1% 336.4 pg/g lipids, 3,37,4,4",5,5 -hexachlorobiphenyl (PCB-169) i& J¥ 1% 759.6
pg/g lipids T, —MEFDMHE IR T8~400 L B\ & o7z (M4.2), TN A F
F 7 UBREEIIMEFEED S 10 AELINOIEER, FEER 10~20 R O, 405 20 4 LI
DUARDONNZJHA L7255, FeAH 5 20 SR DR IR L 72356 T 0 — LM~ T PeCDF i#
JE13 5.4 f5, PCB-126 i1 1.45 1%, PCB-169 ##/£13 1.90 frmwnwC L2507z 72, 1l
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(] —#&4E M (n=152)

10000 - [ ez A 5 104 LLA (n=69)
O iE 5 A 5 10~204F (n=21)
2899.3 ) it 5k 7 & 2046 LU (n=15)
E
Xm 1000 - 697.7 759.6
E& 336.4 386.2
o0 159.0
gﬂ I
& 100 60.4 706
eid 39.5 416 37.1 ]
i
=
g
10 4 725
1
2.34,78-PeCDF 3344 5-PeCB 3344 55-HxCB
(PeCDF) (PCB-126) (PCB-169)

(Tsukimori K., et al. (6) & 0 5[HE%)

4.2 IEIREEOILA 7 A % 2 2 B E RE

R4.2 P YA F D VERIE IR OJCE & OBE

R PeCDF PCB-126 PCB-169
e Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI)
NS 1.82 (1.21~2.74) 4.14 (1.30~13.19) 3.47 (1.58~7.61)
p<0.01 p=0.02 p<0.01
BRI S 1.60 (1.10~2.33) 2.52 (0.92~6.87) 2.28 (1.09~4.75)
p=0.01 p=0.07 p=0.03
FLE 1.98 (1.03~3.80) 4.90 (0.93~25.75) 4.12 (1.19~14.30)
p=0.04 p=0.06 p=0.03
JiEpe A 1.70 (1.18~2.46) 2.99 (1.16~7.73) 2.68 (1.32~5.48)
p<0.01 p=0.02 p<0.01

PeCDF ; 2,3,4,7,8 - pentachlorodibenzofuran, PCB - 126 ; 3,3",4,4",5 - pentachlorobiphenyl,
PCB-169; 3,3,4,4",5,5- hexachlorobiphenyl.

FA XX VHIREN 10 51275 o A OMIREE i ek (4 v X)) 27,
(Tsukimori K, et al (6) & 0 5IHZ)

HEAF X VHRE L IRREE ORE L OMEIZOVWTHRI TS &, ¥4+ 32 VHIREDN
10 512 % & NTiiEld 1.82~4.17 15, HAAGEIX 1.60~2.52 fF, F X 1.98~4.90 15, F
ZHRIRAETIE 1. 70~2. 9 DRI DR T W EB G ol (4.2, TNHDORHRDS, Hig
ED S A %2 VHBERETILIE, i, BRERCL Vo RRE Y X3 LE 2 Hhi,

B FERTIE, EIRPIZS A 4 F 2 CHERRG 5H LE, Lk, FiEFoRERDE X727
CEDPHEINT NS (7, 8) A F T VHEITITIROMEFHIR DLW AR IVE DI A
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MOy O SIS AER S 52 L (9), TREMERTEIFEHONHZEZ ¢ 710 A
y 7y ryEn) ABIEMWEOEHE RS2 L 10) 0o TE. TNHDPRER
EDOENTIE RV LEZ I LN TV,

4.1.2 WAEROMR

FAFFT U544 F D VEEALE O, RIS 5B O TH AW LS E E o
TV %, Yucheng, Seveso Fiir, T 74— X M) 7OEEAIE IH-— FTlX, 20 RoOwH}:
FTISATF I VEICBELBUPETHL55101E, BESEINIZHEVPHEEICKT
LTWEIZENRHEINTVE (11~14), —HT, KUNT A4 F 2 VHICBEELHAI2IE
EFNDBOBLILIZOVTIREBEDSHEOONZ VI EARESINTWE (15 16), HIELE
IZBWTIE, FM6 (A7) 121968 205 1977 F DM, WHEEE S HAE L7728 8 AZBIT
DR EREL, —EFMEPELZZIZVEREL TS (18), L LS, BEED
KEPEEBD, B D CITBOBRBERFOFR L OBEIZOWTORENEE ZTb T,

1969 4EA 5 2002 FEDOMIHE L 72, A E QR TOBEMMEESZ TH 28 417 Bz x5 b
LCHKIILIZOWTHET L7z (18), ZOWNFUL, B O AHMELRSE 195 B, FH O & A5ME
B 186 1, ML b IIERE 36 Bl TH o7z,

MIERBE LS MA LZRICBWTHE BN ED 28461, 19MU T CRBIBRELZ2GAIX
52.7 % (B 194 61, V174 61), 20 LA ECAEA R L /23a1354.4 % (B 4361, &
Y336 B1), 19MLLT CREE2NIGETE L72E1348.1 % (B 1686, #2181 41), 20T
FEBLASERE L 7235613 59.5 % (B3R 22 %, 28 15 #1), WilAslEes L72%41355.4 % (R
36 B, W 2961 T, —HKEROBESEDLEASL4%EM L THEERZET -7 (K
2.4.3),

—, WEEBEPLME LRI RBTH-7HE, T4abEPCBRY A 4 F L DiEY
ICHEHIEE SN CTORWIIE 2 2 5 A L2ZBICBWTBE LA AR TAL L, BRIEDLE
F13229.4% (BR5HE, LR126) T, BEIFEFNLZEHEDPET LT,

TAFEL U RTAF XL VHELEDRED L) I L TIROBLIISHEE RIFTONZD
AN ZXLIOVTIEFHEH SN TV v, REO—EFICBIT 8% 6, RO AT
2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (TCDD) iEE 2 Em WiGE X BB E T A E G0
BKFT2IEHMESINTNE 19, BEFEFINIEEPKRT T 285 L LT, Y §fufk
DZHEEED L VIIBFHC BT 2B ROEFEREPE D> TVE I EATRBEINT NS, 4
DMIE T A — N T, Yucheng % Seveso FHigr & 1320, WIERFE LS4 L RoRLbicH
BREDVRO SN Do ZHEIZOWTIESEMET 2 M 5 LE DPH b, AT, PCBRYA
F ¥ T VHICHEREREE SN TR WIRE 2 1 6 1A L72BICBW T B ICEEL RIZTo
PEDPPSPIZT L EE B, KR, RAMRNORBEZBEIZOWTHBET 2LEDPH 5,

4.2 HEICH T B EEREE

MAEEHE 2B A, PRGN, HRERFEIZOVTHA Lz,
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0% O %k 50% O %E 100%
—f 514 | 486
MR D KBS 108U 527 | | 473
20 L L 544 l | 156
BEBETE 19 0L T 481 | l 519
20 #ELLE 595 ] | 405
el 554 l | 446
VIE 2 294 | j 70.6
Yucheng? SHIMETE 19 HbL T 458 | ] 54.2
1
Seveso?d  AHMEE 19 HIUT 382 | l 618
20 B DLk 46.8 | [ 53.2

1) Uenotsuchi T, et al (18)
2) del Rio Gomez I, et al (12)
3) Mocarelli P, et al (11)

4.3 {HJE, Yucheng, Seveso HE 25 M4 L7-WEoML

4.2.1 WIRRAEHS

L MNIBUTFETZAFFD VHEEMERE OO WT, 1973 4£ 12 Michigan T%HA L 72
polybrominated biphenyls (PBBs) W:#&1Z 817 %5 Tld, PBBs DI EEDEWEEE D S 1
AL 72 B ORRBERIZR L 25 2 EFMEENTWD (2000 —F, Yucheng 1281 2 /5T
&, HAERICEE LZEOMRBERIIBEE L COARVWREABEEN VI EFRESIN TV S
(4)o F72, Seveso THE L 72 TCDD ME#EIZ BT 251 Tld, TCDD I EE & FIRAE#G 121X
BREBMEPZVWERELTWD 2D 2DLEHIZ, PCBsBLUF A+ F L VLS Mg
OVERFERRI LT THEBIZODW T LN R > TR VOPRBIRTH 5,

2005 4FAZAT o 7o E B ISR 2 i AR Z A O 2 20T, RARE F 7213880 L 2R3
I AHE 5 N7z 287 D 7% C, HUEMEE (1968 45) DLMEIZHIRE & % - 72 104 Bl & et L 72
(22) 0 WHEFEEROFEIZ L > TOL UL, @0~4 7%, Q@FEHNEE, ©3FEIZTIT. )
FRAERS P39+ SD) 1F, 5bl bk 64 61T 13.50 = 1.41 f%, 0~4 % 28 T 12.93 = 1.19
e, FENBEE 1260T12.20 £ 1.06 % Tod D, MEICHRAERTFHMELI M LTz, 3HHO
AR IMEOE O IIETFICEE TH - 72 (p=0.008)c DTN % & ETH
WRRAERS (23) LIbERT 5L, SMPL BB TIIN 1 FE L, 0~4 mERERN, TENRER
TIIZIZR L TH 72 (K4.4),

WIS, M A % VAR OWIEF 1T 72 25 ZI2DW T, WRRAER & OB 2 E L7z,
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147
O e
134 O — B
13
13t
®
12.
& 6 125 125
Y 124
R
_.\@
B 12 b
11
5k PLk 0~ 4% FEN (IBE)

— MR O T — 1%, WHEATEC BT 2 WRERAREO R G RPLE 1972 45, 0~4 5% 1 1977 4, FEN
1982 4F) 12517 2 HARANDTIHMEFl 2R o

K 4.4 AHERF BT DR

WHEFSRERE D AEfG 2 5Ll & 0~4 20 L, JMESSRERE B X OCREREOHEE A 7 1 4+ F
VMR 3 BIEME (PeCDF, PCB-126, PCB-169) 122V CEHT L 720 IHAESSHERF & 1%
KD ML H R OHEE IR B 72 ) —E DM EE L7z—RIT /78— A Y FPETIVIZE 5
7o MHEFSRERF OHEE ML 7 4 4 F 3 VBURE IIMHERE F s m Wie GilE) oFidiw
B @GmUT) L0Eroze LALEDS, WENOMERIEREREED &1 4+ % VEHEE
&R & ORI B EME 2 RO o 72

v FERHWEETIE, TERNDLWIZEFLIZ L % PCBs B % ) 2T o &1 (vaginal
opening) DI B X OMEE ] (estrous cyclicity) DBHAGEHZEN S Z L E I N TV 5D (24,
25) o

S OBETTIE, 5L L THEICHER L7258 3R FmIE R A2 WREMEH 5205, 74
T T HRIE & RRER L OISR M RO o7, PCBs BL Y A+ F 2 VML b
TEDTERABAZ I KT TR OV T, W, kAR G0EHNZ7+0 -7y 7
WLETHDLEEZER Do

4.2.2 PARAERS

TAF XY VHIZIVECRIERZAET L2206 POEEBRICEEL RITTOTIE W
PEMIEINT WA, Seveso THEA: L7z TCDD BEFEIZ BT A HatTld, TCDD MEFERECTIIR R
LB L CHRERPFL AL EEME LTS (26), —JF, Michigan TH4: L 72 PBBs
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BESE B L O'BTE Yucheng 12 BT 2RETTIE, PIREAEEGIZBRENE & oa BEO B ICAE 2 £ 2w
EWELTWD 4, 27,

CDEHIZ, PCBs BL ¥ A 45 VHME M BEOMBGAREIZ RITTHEIZOWTIES
M > TR WVOPBIRTH 5,

2005 1247 o 7w AR A IS BT, RARE DS 572 287 4D 7/ C, IMiENE R
(1968 4F) K54 AT 40 A O 191 B & FEHT ORF G & L, IMERE SO F it & BRI O BRI
DWTHES L7z (28), HARBARER (Ff+ SD) 1%, 0~19 MIERER 47.7 £ 6.2 %),
20~29 FEIFMEFERE (49.6 £ 3.0 /%), 30~39 MEFRER (50.3 = 4.2%) T, SKHMICAFEL
ERBOEholz. T, REMRE 40 AWM X 0~19 IEEBER 26 (3.5%),
20~29 EFFIRFERE 1 B0 (2.0 %), 30~39 FEBFIEERE 1B (1.4 %) 1ZBD SN2,

HAERR AR S oS (29) 1255 L, HRAZEOFYHRERIL 49.47 %o 50 % I
& (50 %D AASPHRE) 13 50.54 %, 10 % PRI 45.34 5%, 90 %BEAREIE 56.34 B TdH b o WIFRAE
HASREA & & b ICAEI L L7212 L, PAREAERNIZIE & A E2bE T, HAMICATL TR
OFE D 50 AR THIEZAE LB SN v, IO OB, S, FROFIERIC I IMIERE O
HEIILWIENEZLND, BIHREIZOWTIE, Rochester (23517 5 Rl X BHFFHAIC L
£, ZOBEIX30METTL000 AIZTA, 40EFTTI0AICLATHL LFHESNTNS
(30)o HAENZ B B NETHALER 3 X T 7o — MR (4550 M 1,436 A% o Hq
KXW A) 12X 4L B, 40 RO BRMREIL0.54 % Th o720 FEHREOHE L,
0~19 MEFIETERE 3.5 %, 20~29 BFIETFER: 2.0 %, 30~39 FEAEFMEER 1.4 % C, EMFITD
BWLOODLDPENCBTLHEEL N L BDOLNIZ, INOLOEEDS, ERE CIIREREHR
ELTEEND D Z EDIRIB S NI, Sk, M5 A X 2 FREE L RN & O BEIC
ODWTHETT A EDPUETHLEEZ b,

4.2.3 HREF

2005 FE IR B L O RIFEMEREZE 2R & L U ARHREREOEREIZOVWTT v 7r—
NRADTHI336 B LD EBEON. TICL D &, MERER & BERICBI S AR
B35 R (HBEAE B%H& B&EE CHETRAETIE BERIIHRAIEL23.0%
(707305 BlI), #2% H#%1% 24.6 % (76/306 B), H#EHRIE 46.4 % (140/302 B) (2580 B it7z
(32)0 MM S1X, 1970 4F (EFSE 2 4E82) \THHERMEEE & AREFICOWTHREL, 814
DY HATH (58 %) ICHABRANENZO SN2 L2 MEL TS (Do 2O &I, HERE
DEHNZ 7+ 0 =7 v 7T ABRAEOFEBIED A5 L 2R LTwE, —, HkE
DEE, ARHICOVWTIIRBTOEBW A2 ERI M, HREMICE L TEIREDEZ ZhN
60~70 % DOLHEICHE S NS LIRES N TS (33),

SO TIEHAT 2 L) ICHE AR - A% - 7HRENKRETH L FEME - 75
WIEFED GPFHZE LS w2 e s, WEERFICBIT 2 AR B & O A RREEEIR O F B
RIS e EZ 5N5,
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4.3 HEICE I BIEARIER

MHAEEFIC BT 20 AFHEE (FENEE, FHEGE FESESA, FEEAPA, JHEIFA)
WOVl L 72,

EMIBUIRTAFFL R AF XY VEBED O, WmAREE L OB EIZOWTIE
Seveso FLTO T A+ F 2 UHEICBITLMESH Y, FEHNBAEICE L CEFMET o8 E
WA W S S 72 19 AOABRERES &, FEMNBIED 2\ & B S 7z 277 AoHER
L DRI T INTze TCDD IMHRENEWEETIEFENEED ) A 7138 2 f5Th - 725
FHICHEE T o/ B FHEMMICE L Cid, BERICTFEMHEORAERIMLL, 25
IR 5 A & F 2 VIREDEWIZ ) A, THEBEOFEAZDPRAEA S 7z (35)0

72, TEERPA, EPAICEL T, 5§14 432 12X 53N 2iRET L 7203E T,
HRMILTOTEHRDPADIIED A2 150.5, JEPADIEA) ZA27120.7 LT LTz (36)0
LAL%a2S, WINLAERME TR —EDRMBIZITE > Tk,

2005 AEIZVHHE R 605 e MR & L T AFHREBEREDFERIZOVWTT »7r— MERXIZL 2
MELATo72E T A, 336 %4 & D AEDE SNz, I ARHEEIZOWTIL 327 B, F=ilE 39
Bl (11.9 %), FENIEE 14 6 (4.3%) 25RO 5Nz (32). HANLMEDOFEHHIED B
JEIE, 30T 20~30 %, 40l ETA0 % THD Z LahiEsnTnb 37, £72, F5
PIBE L2 DWW CUEEFEAE R 12 5 LD 5~10 % IFRO BN D T LML ST 5 (38),
INHORHE?S, WEEEFIIBT 2 FEHEL L CTFENBEEOSIHHEIIEC hnEEZS
Noo mARHEMEE IO WX, TEHEPA 26 (0.6 %), TEMEFA 26 (0.6%), I
WA2H (0.6 %) BROHLN, WINDEHHEIIEL Bh o,

Seveso FILIZB VT, 19U TOEFEZIIBNT, BAEOHFHEIZ0O THDIZH21hb5
9, dysgerminoma, androblastoma @ 2 B35 LT\ 72 (36, 39)s T v Fx HW/2FEERTY
[EIRR OMIER DTN HENEL; D354 L 72 (40) o BRI OFRHF EH OIPRIESFEEICHG L T2
TREMEEAR STz, F72, EMWESICEL T, Sl ERmns 5729, i
W74+ 0—=7 v THLETH L WHEEZ ZHRIZLIZFEICBNTY, SERBERRS IO
AR ZEEBICAN TP LETH S,

X Wk

D wHEHEZ (1971) MHE & 2 — KR hal i a3 i i AN O R IC B 3 A B8 —. 8 & i 38,
1063-1072.

2) EHPEZ (2000) JHAEDEFR - Sy ARHORE — EUR, BRI, #rA R NSRRI R 1T
B — JNIER, RIERESC, WTLISREAR. EWFZE — 30 DA —. 205-211. JuINKF AR
AN

3) Ikeda M (1996) Comparison of clinical picture between Yusho /Yucheng cases and occupational
PCB poisoning cases. Chemosphere. 32, 559-566.

4)  YuML, Guo YL, Hsu CC, et al (2000) Menstruation and reproduction in women with polychlorinated
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5.1 JHIEICHT DD BHEEE & ReEikaE

1968 4 4 R, 5 R ) LY 7 = =)V (PCB) {RA T A AF A VRIS X ALEBILH % .l
W25 L72EE T, JEEMO G 22 SME O KEME & L TR EI Ry T 5 v
(PCDF) O#H#ENRAKENEEZLNS (1, 2), PCDF E, H#EDFV A+ XL ThHhoH A
WAL N85 - UFFv 2 (PCDD) BL U275 F—PCBE B4 FT VHER
FEh, o oWEOFESHBE AT 25 ERIMUKEZHME (Ah ZHEE) 24T 5
EZEZOLNTVDLY, ZORBOFMIIRIZAITH L (3) MMHAEFEA LUK 40 F A58 LA 4
DIERIFFEP L T 545, FREFNIZBVTIENO PCB IRED S % B < liid PCB ORI 1X
KIZVHEEN 2 88 — U SRBO LN, BEFHICBITL WA LHEES NS (4~6), 2001 4F &
DIME—FRZ BT A+ F 2 VEHOWENBMG SN, IELE CTIERZ 2T PCDF i#
EAEETH Y, PCDF ORI AEN S D (7).

TAT XY VHEOFNIE, TuE—F —1ERICE BB PAN, BHBERIBRER TR ED
A S AR, EFEM R SN D 2 RESRE ST A D, &L, PCBB LU/
FE T VHEDPNSWIEEE & U TIEFE R RIVE ER R AL L, EGEERRE O R, TR O
S, RERROKTHELTIZE I TWREESER I N TS 8 9, £2T, KETIIHRII 10
SEDOVE L BT 2 N ERE & RIERERE DO ML DO W Tk~ 2%,

5.2 HEICHF B AP WL

WHIE LS BT B NI RE LS D\ CUIIE S8 A2 U HIIRIC B W TR E O RIB 266, EAERICE
W TR R B R RE M T ACTH 3% 3B X 0" Methopyrapone 3UER IZHREE O BSOS T, HURIRHE
REMRAS CHRBEMRBEREORE LA, MIRAERERAE CIRP LH (ICSH) #EEOMME, BESRLVE Y
BAETA Y A YAMIZE 5 RERIVE VG OBREOIUTEN RO 572 E2RE SN T»
% (10),

THYEIC BT 2 HUIRPRBEAE 120§ 2 BRI D W TIRHETS AR 16 4E1% 0D 1984 45 F& A8 ] UL 74
FE— A2 I8\ CHE SR 124 B & IR A3 P& B L, ERFIC Ts B LU0 Ty lof
BEOLANPEOONL ZEDPHEIN TS (1), £ LT, (MAEFA: 28 4E1% D 1996 45 FEAE
PLIHHE — TS 12 B W ClE B 81 B & xf RIS HUIRIR B RE 2 S L, TSHEDKT % 2 f1
(2.5%) 12, EAZ7H (8.6%) 12780, TsEOET% 16 (1.2%), THEOKT % 14
(1.2%), EA%E 1B (1.2%) ICRDZ s TS (12),

THE (2 31T 2 R AR 12D\ T 2002 45 BEAR B VRAE — TR & 508 L 7 iliE 8% 115 Bl %
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£5.1 MESE B D HIRBERE AL 2 O SHEE

A PCB 2%
< 2.3ppb = 2.3ppb
No. (%) 58 57
T3 (ng/ml) <0.85 0 0
>2.00 0 0
T4 (ug/dl) <5.1 0 0
>13.5 0 1 (1.8
TSH (uIU/ml) <0.27 4 (6.9) 2 (3.5)
>4.20 6 (10.3) 7 (12.3)

FLHEME, T3 (0.85~2.00) ; T4 (5.1~13.5) ; TSH (0.27~4.20).

#5.2 1 2,3,4,7,8-PeCDF iEER: B L OEIRER 2B 5 FIRE G
i 2,3,4,7,8-PeCDF s
<100 pg/g lipids = 100 pg/g lipids

No. 55 57

T3 (ng/ml) 1.45*0.19 1.47 = 0.20
Ty (ug/dl) 9.0+1.4 9.6 =1.6°
TSH (uIU/ml) 2.36 = 1.44 2.40 £ 1.37

P <0.001 vs. IfiiH 2,3,4,7,8-PeCDF %< 100 pg/g lipids.

X B HUIRPR B R AT B 2 S L 720 TSHAE, T3 fld 5 Wit Ty oW 1HHU Eo
HEL2BOb013 206 (17.4%) THYH, TSHEOMET % 641 (5.2%) 12, LH% 13 4
(11.3%) &b L D, TMED EAZ 16 (0.9 %) 128D, T3HOREZRLIZDD
EALNL o7z TSHIED LA 252072 13 61T, &6 Ts s LU Ty HIZIEETH D
O FIRRAEREIK TIRRE & E 2 S 17z, ik PCB i & TSH M, T3 fHE L O Ty OIS
MHEEA ST, i PCB 25 2.3 ppb Kol PCB R B3 58 #il5 L 18 2.3 ppb LA
F ol PCB i FEEE 57 oo TSH R F HBEICEI AN o7 (£5.1), 72, I
H12,3,4,7,8-PeCDF B L T3, T4 B L TSHEOMIZHBEIIZA LN L2 o720 L L, Il
W1 2,3,4,7,8-PeCDF ¥ 100 pg/g lipids i 2,3,4,7,8-PeCDF ik B 55 B £ U8 100
pg/g lipids UL E O EERE B E 57 HlOETCTld Ty, TSHHIZEIZA SN0 o 7270, Ty (HIZIM
H2,3,4,7,8-PeCDF BEEHZ 9.0 = 1 4ug/dlIZx L CTHEIBERE 9.6 = 1.6ug/dl L HED
ERAPRBO SNz (£5.2)0 MIERFE O Ty HIZRKEI A IEEMIEHNTIED 575 Mh
2.3.4,7,8-PeCDF IEE DB MEOMERZ IZBV CIHRMEDOBREZ I L Ty Eo LA R
HOLBNALEEZLNS,

FURBFERE & PCB OB IZ DWW TId PCB & ¥ 5- L 72 F2ERE Y 12 FURBR B BRI T <0 FEAR R 73
AOND I EDHEIN TS, PCBOHGIZE DI 70y — A EL, T4V ra Yy
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Bk¥aA 1259 % UDP-glucuronosyltransferase {&1ED LA HE SN TEBY (13), T4 D7)
70 YERFAG OTCHEZ KD JEH A Ty OFREAE ML, M TEQKTAER SIS &%
AHMNb, F£72, PCBIZ & 2 HURIFERRIKT O & L T PCB X PCDF O KEAbfk L Ty & D
REEFOEIC LD Ty @ Ty REEHENOREEGDVHESND 2 EPEINTND (14, Lo
L5, ETIEXHZFICHKEL T3EBL O T EOEZEO LA 2RO LI N HEINT
BY (D), I 2,3,4,7,8-PeCDF £ HEO B TIHERMEO BE I L Ty HO LA E
PIZRBO SN D IMEIZBIT S Tyl EFOWFIIAHTH 55, 2,3,4,7,8-PeCDF #° Ty fED
EHICEG L TCWL 2 EDHER S5,

FAFFT VHOMEMRBERE IR T BB OV TIE 1976 1214 7 1) TALERD Seveso TIHLE
L7254 4 %2 VEBEFHRICBWC, WAEPIRIRE 2 Em2AHmEShcnsd (15, 72,
FAFXY VICBBELZBUETIZTA MATO YO T EHEREALVEY (LH) B8X09E
f#AIVEY (FSH) O EADPHE SN TYS (16), HMIEICB W TISEAE LIS LERE IS
WC, A#EEIoEN, Ao - Bt #HRLEBOREESERICRO LN L
BHEEN TS (U7, ZD72%, MHEREIZB W TIT S H DT TR SEE ST
VB TITREVEAMERI S, WERFEO TEARITET S F b u ¥ VA, BRI W TRE S
7o TMAERE 11 61 (9B, Bk 261) 2 LH-RH A REAMIT S, i LHB L O
FSH O REREME IR, Ewppl, MR IZIZIEREENICS - 725%, DEHICRL LB ED
Ao bN7zo LH-RHEMICKT A00H LH B X O FSH OIS b, AHRIERFE & LR TIER KIS
CHE SN, MERZOTFTEANETF F o ¥ U Ed B X ORUE I T IR0 Sk b o
72 (18),

MAEIC BT 2 BB E OERRBEEE IR 3 2 @A BT OV TIL, 1999 45 B i U THiE — 77
Wz a2 LB MEEIZB VT, 4 PCBRESEBEOEE TIHRMEOBE LKL LH b
LOFSH O FAMENBLORT A M AT 0y BLOEMT A MAT 0 O THENZRD L2
LA SN T 5o 2004 AF FEAR R IRIE — M 0 B k%74 58 Bl B\ LH, FSH, #
TANATOY, T AMATO Y LIH PCB g L OB#EIZOWTHRET L, ESRE & &
W& LH, FSH, 7 A MATO Y, #EHT A NAT O VIZEZAS N2> 7275, 1id PCB
JEFE L FSH OICABEOIEOMBENRD SNz (r=0.2844, P<0.05), 72, MEREKICE
WCiiLH PCB i 2.0 ppb i > PCB i £ £ & 2.0 ppb ML Eo> PCB &g £ E45 o g T
&, LH, 87 A MATO Y, BT AMATO VIZEXALN LD 725, FSH 28 PCB i
FEERE12.9 = 9.5mIU/ml (2xF L TRl EERE 20.3 = 14.0mIU/ml & PCB w4 12 FSH @
HEOLAPRO LN (P<0.05), lMiH 2,3,4,7,8-PeCDF 21 & OR#EIZ DWW T, ik
2.3.4,7,8-PeCDF jfF & LH, FSH, #7 A A7 0>, #EHET A A7 0 > ORICHEIZE
OENLholze LL, I 2,3,4,7,8-PeCDF &% 30 pg/g lipids Kiii® 2,3,4,7,8-PeCDF
R B2 & 30 pg/g lipids P O R EZ O BIZ BT, LH, ##E7T A AT
O 28T A SN Ao 72H, FSH X 2,3,4,7,8-PeCDF {RiEE# 12.3 + 8.8 mIU/ml 2%} L
THRIRERE19.9 £ 15.0mIU/ml & SiRERICAREO LAFRO L (P<0.05), &7 A A
70 1% 2,3,4,7,8-PeCDF {Ri&E#E 4.45 * 1.33ng/ml |2k} L TR ICB W T 3.51 =
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x5.3 BUZBEIIBIT LU0 2,3,4,7,8-PeCDF RIRERE B & Ui EERED MR FE R

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

< 30 pg/g lipids = 30 pg/g lipids
No. 35 22
LH (mIU/ml) 6.59 = 4.35 9.08 = 6.54
FSH (mIU/ml) 12.3 £ 8.8 19.9 = 15.0°
T ANMATH Y (ng/ml) 4.45 +1.33 3.51 £1.16°
WeHET A b AT O Y (pg/ml) 14.4£4.9 12.7 £ 3.2

‘P <0.05vs. MiH 2,3,4,7,8-PeCDF i < 30 pg/g lipids, °P < 0.01 vs. i 2,3,4,7,8-PeCDF < 30
pg/g lipids.

R5.4 WHZHEIIBIT U0 2,3,4,7,8-PeCDF (R EERE B & Uil BERE D LR B g

M 2,3,4,7,8-PeCDF i HE

< 100 pg/g lipids = 100 pg/g lipids
No. 26 34
IANT A (pg/ml) 47.1 £ 84.1 6.4 3.6
JulrAruay (ng/ml) 1.08 +4.32 0.16 = 0.12
Tz 5 (ng/ml) 11.9+5.2 11.7 £ 16.4

‘P <0.05 vs. i 2,3,4,7,8-PeCDF /%< 100 pg/g lipids.

1.16 ng/ml £ AHEOEKTARO SN (P<0.01) (£5.3)0 BHEEEHICBWTIX2,3,4,7,8-
PeCDF 2FSH O FHB IO T A MAT OV OERTICHG LTCwbEEZ SN,

HEEC B 2 ZHEEE ORI DWW TIE, 2006 4E R IEME—FRZE2 %2 L 15
Vb %% 94 Bl % R RIZHIEICB 1T % PCB B & U PCDF O HERRFERENDEEIZ DOV T
MEf L7z 707 2570 VMEFBREEZRLEZDDEASN L5775, TA TV — VED
0pg/mlUATOBETZRLZDDD486] (51.1 %) &4 BdbN, /2, 7us7F00
KF2515 60 (16.0 %) 12, EA25460 (4.3%) ICRBoO SNz, [ PCBgE L 7ur A7 0
YEBLOTO T 2 F U EOMICHBIEA SN 572, TA TV F—UEEDRICAED
BOME»RD SNz (r=-0.3051, P<0.005). Z DI 50wl Lok 78 Bl >wT
A5, 1M PCBIEEE T A NI VF —VEOBIZEEOAOHMENRO S D (r=-0.2330,
P<0.05) 2&&h, ZANT VA= NVMEOKTIZIZFEDATIEZR { PCB 25 L TWwab1
RV EZ b b, IMH 2,3,4,7,8-PeCDF gL A NT T4 —), TuF ATy BLOT
097 FyOMICEMHBEIEASNR o720 L2, i 2,3,4,7,8-PeCDF i 100 pg/g
lipids LA -0 B B 3 & U° 100 pg/g lipids Kl ORIREH O (325.4) IZBW T TOr AT
OB L7057 F MEEWHERICEIASN LR o2, T ATVt — Vg
2,3,4,7,8-PeCDF il FERE 47.1 = 84.1 pg/ml I2xF L CRiEEREIZB W T 6.4 = 3.6 pg/ml &
AREOBKTPRBEOLN (P<0.01)s WHEEFIZBVWTEIZA N V4 — VEOKTHFED 5
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M, PCB & & $122,3,4,7,8-PeCDF "G L TWwo L EZHMN 5,
5.3 HEICH T B REERE

HE L BT B SRR IR 9 2 BEIC DWW CIE, 1996 4F FE AR i I giiE — F S 12 B\ i
PCB &N B OME B E P A v a7 VRO M %2 EHEEICRO 5 2 & X0 lER
BIIBIT 2 RO EAHEN Sz (12), £ LT, 1997 4 EEAR M IRE — T2 12 BT
RIERRERA L LCREZ7 0 7)) Y BLUCHCHAZIEL, WEEEIIBWTRE 0T »
IgA, IgG, IgM OV hh 1 45mELEo EF% 40.0 %12, HOEHEICOW L) v~ F W T %
8.9 %, FUETUA% 45.6 % L m=ICRY, WVERIEZ L & 3 2 ERER 0§ 218118
AR E 7z (19),

S 512, 2007 4 EEAR M RIIE — AR O % 201 BBV Tt PCB g & i 7 1 7)
v IgA, 1gG, IgM BLY w~FHT L OREEIZ O W THE L7z ($£5.5), Il PCB ik &
U7 v 1gG BL U IgM L OEICHIBZ A h-727%, IgA L OMICHEOHM % EO
72 (r=0.1898, P<0.01)o &5, I PCBigE L ) v~ FRHFOMICHEZEOME % 520 7:
(r=0.1756, P <0.05), £ LT, Ii* PCB i#/¥ 1.5 ppb il > 110 1 % ifiH PCB i L,
174 PCB & 1.5 ppb ML L 91 fl% At PCB gt & L Tl ofEsru 7)) v BL 0
N RFRTERE Lz MEOREZ 7)) v IgA, 1gG, IgM BL ) v~ FRHTI2E T A
SN o Toe MEOPHIUAS & O DNA $ifko BV 122w i, JilPiE % M
PCB R 60 B (54.5 %) 2kF LI PCB B ERE 63 ] (69.2 %) (2720, HEIZmH
BETH o7 (P<0.05), ViEHUA% B 72 123 BIO IO PIFRIE 40 5725 77 B, 80 f54% 34 i,
160 54310 B, 1,280 fELA LA 2B TH Y, RIIfid b DA% Ao 72, i DNA Fufkid i
PCB &g EHEIC 1 BIRRD 72D ATl PCBARIRIEREICIZ A SN Ao 720 Ml 2,3,4,7,8-
PeCDF E L fyE 70 7)) v IgA, I1gG, IgM BL Y v~ FRT & OBF@EIZD W TIEMAF
2,3,4,7,8-PeCDF #EEATIE S 72 129 Bl BV CTHGET L7z (35.6), I 2,3,4,7,8-PeCDF
BELGEIOT) v IgGC B LU IgM EOMICHBIZA SN o 7278, IgA L OMIZEED
FHBI (r=0.2665, P <0.005) 25, Vo ~FHTFELOMICHEOME (r=0.1939, P <0.05)
DWRBD LTz, Z LT, I 2,3,4,7,8-PeCDF & 30 pg/g lipids Ai{ii® 57 5l & 30 pg/g lipids

£5.6 WEMZZZHEICBIT 504 2,3,4,7,8-

#5.5 MEMZ <2 B 5 I PCB ) & PeCDF &g L fozra 7)) v BIXN)
%V7D71J/z;01)ﬁ7%w%0>ﬁﬁa_ ~F T DR
r r
IgA 0.1898" IgA 0.2665"
IgG 0.0852 1gG 0.0996
IgM -0.0526 IgM -0.0972
)< F /T 0.1756" ) < F KT 0.1939"

P <0.01, "P<0.05. ‘P <0.005 °P<0.05.
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5.7 117 2,3,4,7,8-PeCDF RiREH B L OBREHICB T2 0E/ 0 7)) Y BLU) v FHT-

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

< 30 pg/g lipids = 30 pg/g lipids
No. 57 72
1gG (mg/dl) 1268 + 241 1289 = 355
IgA (mg/dl) 237 £ 67 282 = 122°
IgM (mg/dl) 112 £ 52 98 = 56
RF (IU/ml) 9.2+24.5 9.0+21.8

P <0.01 vs. MMH 2,3,4,7,8-PeCDF i#2/%< 30 pg/g lipids.

Dl 28lo%Era7) Y L0 v FRFORE (£5.7) 12BWTE, Wkrur) >
IgG BL P IgM IZEIIA SN Do 7228, IgA IZRIEERE 237 = 67 mg/dl 2% L STl
282 + 122mg/dl L HED LA DR SN (P<0.01) WMEEOPEIIUAS X UH DNA Hiko
BB 2 DWW CUE, PURPUR MR E#E 33 1 (57.9 %) ZxF L i #E 12 B\ T 56 f
(77.8 %) LHEIEHEEICED SNz (P<0.05), $ DNA fifkidif 2,3,4,7,8-PeCDF
IEEREZ 1RO DDA TH 572, WMEICBITA0E 707 ¥ 1gh, VoY FRFOLES, it
PRI PCB B XL 1U°2,3,4,7,8-PeCDF G- LTWwhb EEZ b5,

MHE 2 BT 2 M SR |k 3 2 1B 1 5B D\ T 2008 4F A B Ve — AR & 255 L
72IME R 156 B1IC BV Tl PCB L & RAHILY > 788k, V) v/ ERAAEH] & OB 2 MRET L
72 (20), V) v NERHEZ & L C helper/inducer T fliZ % 7k CD4 B RIS, suppressor/cyto-
toxic T Mg % 7~ 3 CD8 By MM s & O B i % 7~ 3 CD20 Fatfifa % filsE L 7z. 1fih PCB i
BE & RANIM Y 8BRS, CD4 BRtkfifEe, CDS B tEfiiatkds & O° CD20 B kAl £ oo i 12 41 BE
A SN o7z, M PCB g 2.2 ppb A 117 % b PCB iR, 2.2 ppb Ll ED
39 Bl 2 B LC, WHEER O %8k U SEREARRNIC DWW TG L7z (%5.8). Kl
MY ¥ /SERBUSMTERNICEE A S N R0 7z, V) ¥ /SERIEE R OMETiE CDS B Mg, CD20
B VRN L T RE R L2 221X A B N Ao 727%, helper/inducer T i % 7R3 CD4 VIR A3 11 A
PCB i B #E 768 = 263/ ul (24 LIIH PCB S EREZ BT 874 = 271/ ul L B F5-H%FE
OH5N7z (P<0.05) i PCB R AN O HE B 25 C IR AE o B (2 L L helper/inducer
T #ile %R 3 CD4 Fptflassdms 5 L &2 515,

M 2,3,4,7,8-PeCDF L & RKMIM 1) > 788k L OV Vo Bkl AR o B2 D v T
2,3,4,7,8-PeCDF JEEANME S 72 135 HllZBWCTHET L7z (#£5.9), Il 2,3,4,7,8-PeCDF
IR LRI S ERBOBICA EOIEOMBAEED H7z (r=0.2064, P<0.05), Y ¥ /3%
HEMIZ DWW 2,3,4,7,8-PeCDF ##1E & CD8 MMtk & U CD20 By A i 5 o> i
WZAHBE % A7 2o 7278, CDA Bt e OMICAEBEDOIEOMBE 239072 (r=0.1864, P <
0.05)0 {HIERE ORI >~ 738k, helper/inducer T HllIE % 78 3 CD4 B 4 Al g o> 38 i 12
2.3,4,7,8-PeCDF O 5-235RE &z, WIS, IfiH 2,3,4,7,8-PeCDF #E 300 pg/g lipids %
> 111 BB & 08300 pg/g lipids DA O &g R 24 B2 DO W-Cm#ER o) > 238k, KRy »
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5.8 i PCBARIRER S X OURIRERICBIT 2 ) 2 /38kE ) v SEkH M

A PCB 2%
< 2.2 ppb = 2.2 ppb
No. 117 39
v NER (/ul) 1,759 * 534 1,885 * 483
CD4 B AR (/ul) 768 + 263 874 + 271°
CD8 FaAlfe (/ul) 522 + 230 562 + 217
CD20 By AN (/ul) 189 = 107 188 + 101

P <0.05 vs. IilH PCB < 2.2 ppb.

£5.9 MEEZICBIT AT 2,3,4,7,8-PeCDF i &
FREIMMY) > 28ERk I L O%) > 7 SERIE AR o [ 58

r

1) SEREL 0.2064*

CD4 a4 0.1864°

CD8 B 55 0.1091

CD20 BatAnfe % 0.1467
‘P <0.05.

%F5.10 WHERFIIBIT I 2,3,4,7,8-PeCDF #EEEIZ & A RMEIMY > 738kB L OV /v Eki4EH]

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

< 300 pg/g lipids = 300 pg/g lipids
No. 111 24
1) NER (/ul) 1,708 + 467 2,039 = 4007
CD4 i (/ul) 759 £ 245 914 = 250°
CD8 i (/ul) 509 = 202 581 = 200
CD20 B A a (/ul) 176 = 89 209 = 113

‘P <0.005 vs. I+ 2,3,4,7,8-PeCDF i# % < 300 pg/g lipids, "P <0.01 vs. Ifii* 2,3,4,7,8-PeCDF & < 300
pg/g lipids.

ISERHLAE I D MRS 2 47 o 72 (325,100 RAHIML ) > 3Bk 2,3,4,7,8-PeCDF i FE 300
pg/g lipids AiiHE 1708 + 467/ ul 126F L EERE Tl 2039 + 400/ ul & GO LA RO b7z
(P<0.005), LT, RHMY >/ EKHELEF TIE CD8 Brlilg 3 & O CD20 B A (3
IR A DN D o727, CD4 FptEfifgidiinh 2,3,4,7,8-PeCDF #E 300 pg/g lipids A i #E
759 £ 245/ul 123t L SR ERETIX 914 £ 250/ul EFEEO AR O SNz (P <0.01), IfiH
2,3,4,7,8-PeCDF i A S H OMIAE 5 12 B\ TUIRAE O FBF 12 AR Y > 238k, CD4 By
AN ORI AT RE O &, WE B ORI > 738k, CD4 B tEAig o8 hnic 2,3,4,7,8-
PeCDF D B5-AVRIE S 7ze IfiiH 2,3,4,7,8-PeCDF REEDSEEOMIERZ IZA SN ) ¥ X
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EROIEINZ helper/inducer T #ifd %789 CD4 Ml OMINC L2 b D L& 2 5, CD4 Bk
Mg OBz PCB B IZH 1A 2,3,4,7,8-PeCDF iBEOR G2 L D KREWEEZ 5
Nho I 2,3,4,7,8-PeCDF i FEASE M OIMIE R 12780 5114 helper/inducer T Mg % 7R3
CD4 Mg o B IMZ e B & ISR ICA SN A E 7 v 7)) v EASL HCHAHEL o ERA
Eo TWVAIREMENE 2 N b MHESELR 40 FEHEE L T\ 55, Ik 2,3,4,7,8-
PeCDF i 2 A5l O Vi B TlL A 7212 helper/inducer T flJA % 773 CD4 Al a A8 0 L
TWwhEEZLNL,

1)
2)
3)

4)

6)
7)

8)

9)

10)
11)

12)

13)

14)
15)

16)

17)
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B6E (MAEEEDILH T

NIRRT, E AR

MERFE O T LR RIIIBIGRA L, SHEEBICL LT A7 25 il Tz E
&, MEIZBIT25 44Xy VEHORIMERZEZNS 2235 ETIFFICEETH S, 1968
EOFEFAFFEA DR, MERE OB ISR SN TBY, 2007 FICIZ40FEHEAZ 52
Lotz TOM, BEHHFHAEKFEOMEIZOWTIE, 1987 F & 1996 EIZZFNFh, HH S
Lo THESN TV D, INLOMETIL, BUOHEEE B LA L i A OERE(LIE
Tl (SMR) &, —ROHAANL DB HFEIISWETH L Z L, LFHEED SMR 125\ T
X, BLEDITHNEMICH S Z ETERS N Tz,

L L%D S, TROHDBFRIZOWTIE, 2 00MBEEIKRIN TV 2, E 112, HEREIC
BT BHFASA D SMR 13 1983 4EA> 5 1990 4EDRMIZH 40 %A L TwaB I L, 8212, BIET
2 2 72 Yucheng (B85 2 SEATIIZE CTl, FFAYA D SMR IZE WA A SN2 o725 DD,
FFEETIEIEEIDS RSN TWDE Z & ThHh D, AiEOBIFAAELROHE S F T2 10 £
FRBLTBY, MRIZBIF25 44 F2 VEBRZEORNZEICELT, &FoMR2ELZL
PEREORETH > 72,

ZIT, RHOBHAEOKRICESE, WHEEFOILT) A7 IZOWTHHET L2 &% H
MELT, KiffEFERL 72,

2008 4F 12 H KB B 2 &BEEH L, 1,924 % THo7:e TDH B, 2007 4F 12 HKH
BT HEEEE 1,918 % (B 9774, 941 %) #otiase Lz,
REBFEONERICIE, K4, HERH, MWH, A, R, AFHREAH, SLCHFEAH
HEDOHERPE TN TV D, EFERNAFERT 72008, WEREOEF, F/3E
FEL TV SN MIBOTEBHREBE M N 215 TEB L 72 HTHEDRRZFFET 5L L
T, REEBOBIFAFERE AOBERERAEZLOLI—-F) Y r—YV%2E L7z, A
BRAWAZOMEIZ OV T, HalES 156 &% 2HOBEICEDS X, frekat#id (NOH)
REktal) OFEZEOMHIIOVWTAHFICL2HHEZIT, BBEEB L VELETHA»LZNE
NWHFT 21572 GREEEE 54 5 - PR 2048 2 A 12 B, JEA5 @4 545 0222001 5 - “Fhk 20 45 2 A
22 H, #3615 - P20 4E 12 A 16 H, JEA57 @A %6544 1224001 5 - P20 4F 12 H 24 H) .
REBEIIBI DT A7 OFHMICH 72> Tid, MWHB L OEEIRRY] CEMERAY, 5
ORI R, BERE, SIE, FFEER) © SMR B X095 BEHEIXE (CI) #Ko7z. %
B, ZEFFHORCEESIMHEL L.

B, AWRZEIE, P18 4R REAR I IR IR BT BRI SE e T X IS B W TR R 2T, KRR
SNTWVD (I8HRMFESE 35157, P 184FE 12 27 H, [ 44X VHICX A2 IESO L MEFE~D
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£ 6.1 1968 EH 5 2007 4FI2 BT BIMFERE O LI BIBIEIET L (Obs), MFETH (Exp),
SMR B X U895 % EHHEX [H]

% %
JEN
Obs Exp SMR 95% CI Obs Exp SMR 95% CI

Exiar| 205 268.7 1.10 0.98, 1.23 207 2029 1.02 0.89, 1.17
VY 106 83.9 1.26 1.03, 1.53 46 52.0  0.89 0.65, 1.18
" 21 19.2 1.09 0.68, 1.67 4 10.3 0.39 0.11, 0.99
[N 2 3.5 0.57 0.07, 2.06 1 2.1 0.48 0.01, 2.65
Ji 18 10.8 1.67 0.99, 2.63 8 4.3 1.87 0.81, 3.69
8 7 4.7 1.50 0.60, 3.10 3 3.5 0.8 0.18, 2.49
iti 27 17.3  1.56 1.03, 2.27 5 58 0.8 0.28, 2.01
FL 0 0.0 3 3.7 0.8 0.17, 2.39
TE . . . . . 5 3.0 1.67 0.54, 3.90
=N 3 1.9 1.58 0.33, 4.63 0 1.3 0.00 0.00, 2.84
PRI 1 3.3 0.31 0.01, 1.71 2 3.0 0.66 0.08, 2.38
15 UL 2 2.3 0.8 0.10, 3.09 1 3.1 0.32 0.01, 1.81
DRI 41 40.6 1.01 0.73, 1.37 44 3.2 1.22 0.83, 1.63
it a2 A 38 40.3  0.94 0.67, 1.30 34 37.4 091 0.63, 1.27
T 11 7.5 1.47 0.74, 2.63 6 3.3 1.84 0.67, 4.00

SR R ORER DEEHALICBE S 298] 35 L O° [WHRE OB B3 2 9 D) o

1968 4F-7%2 5 2007 4F 12 BT 2 £ H O EZIEHFIBETEL, SMR B L 0895 % EHEXH % %

LIRS BB L O LEOMESREIIBIT 28K SMR %45 &, @E?ﬁk@@%&
BNIARO NG Dol BT, EWHEY (&08°A) BLUMiAAD SMR I, HEIZEH
ETHo7 (&AA:1.26 (95% CI:1.03, 1.53), WA A :1.56 (95% CI: 1.03, 2.27)0
T, BAADSMR IZAEIEWNETH -7z (SMR=0.39, 95% CI:0.11, 0.99), #FA*
ADSMR I, B dblzznzn@memimsi s (B :1.67 (95% CIL:0.99, 2.63),
70:1.87 (95% CL: 0.81, 3.69)), EMHEMUIOKIZONWTIE, —HALDEETALR
RMro7z,

FEIRHF DI TIRPANZDNT, 5EMTLDEAE AL DEFKE6.2BLUE6.3IIRT,
BUEOMERZ D SMR 24 5 L, & A, DA, MHBATE, WEFFHED SR 5 4F
MlcEmWwEm %R L7z (A A 331 (95% CI:1.21, 7.20), BF25A :6.22 (95% CI:
0.16, 34.65), fliAtA :5.13 (95% CI:0.13, 28.58)s LA L&A, ZOBEHIEAT D
25> T, SMR IEMA MRS A NIz (326.2), WHEOMWMAELE TIX, £ETHLHETS L,
KRELBEBNIALN D572 (6.3),

A OWIZEERN O WL O DOFEHTREFHE RGO N D EELTIL, BHEOWESRE
TlE, EABLUNIPADRTE) A7 PEBEICHWVEEZRLIZZ2ETHDL, $72, TNHDIE
KIZE21) A7 12290 TUE, MEFMFEEZO BN RECEIE T, BrHomMEERE 1BV TE
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6.2 1968 F20 5 2007 FFIZ BT 2 B IHEMEEE O EBIER BB LT E (Obs), MIRHETE (Exp), SMR B X795 %

B GET L)
RS B O
0~4 5~9 10~14 15~19
Obs Exp SMR  95%CI Obs Exp SMR  95%CI Obs Exp SMR  95%CI ~ Obs Exp SMR  95%CI

SFEH 16 9.8 1.64 0.94, 2.66 28 21.2 1.32 0.83, 1.91 33 29.2 1.13 0.78, 1.59 44 33.0 1.33 0.97, 1.79
B A 6 1.8 331 1.21, 720 10 4.6 2.18 1.05, 4.01 16 7.5 2.13 1.22, 3.46 11 9.7 1.13 0.56, 2.02
H 3 0.8 3.80 0.78,11.10 6 1.8 3.32 1.22, 7.21 2 2.5 0.81 0.10, 2.92 2 2.6 0.76 0.09, 2.73
1B 0 0.10.00 0.00,55.04 0 0.2 0.00 0.00,20.06 0 0.3 0.00 0.00,12.01 0 0.4 0.00 0.00, 9.19
lis 1 0.2 6.22 0.16,34.65 2 0.4 4.8 0.59,17.50 4 0.8 4.77 1.30,12.21 1 1.3 0.77 0.02, 4.29
i 0 0.1 0.00 0.00,51.74 0 0.2 0.00 0.00,19.11 1 0.4 2.70 0.07,15.06 1 0.5 1.87 0.05,10.44
Jiti 1 0.2 5.13 0.13,28.58 1 0.6 1.60 0.04, 8.90 3 1.2 2.46 0.51, 7.20 5 1.8 2.75 0.89, 6.43

7l 0 0.0 0 0.0 0 0.0 0 0.0
P 075 0 0.1 0.00 0.00,50.69 0 0.1 0.00 0.00,25.89 1 0.2 5.13 0.13,28.56 1 0.2 4.22 0.11,23.51
BRI 0 0.1 0.00 0.00,38.42 1 0.3 3.93 0.10,21.91 0 0.3 0.00 0.00,11.67 0 0.4 0.00 0.00, 9.98
T I 0 0.2 0.00 0.00,20.87 0 0.5 0.00 0.00, 8.11 0 0.5 0.00 0.00, 7.97 1 0.4 2.73 0.07,15.19
LB 2 1.1 1.87 0.23, 6.75 5 2.8 1.78 0.58, 4.15 3 4.8 0.63 0.13, 1.83 9 5.7 1.57 0.72, 2.99
IS 1 2.2 0.46 0.01, 2.53 6 5.0 1.21 0.44, 2.63 1 6.0 0.17 0.00, 0.92 9 5.2 1.73 0.79, 3.29
P 2 0.3 6.09 0.74,21.99 0 0.8 0.00 0.00, 4.55 3 1.1 2.62 0.54, 7.65 1 1.2 0.81 0.02, 4.53

gt b OEE
20~24 25~29 30~34 35~39
Obs Exp SMR  95%CI Obs Exp SMR  95%CI Obs Exp SMR  95%CI ~ Obs Exp SMR  95%CI

Eaw| 42 37.4 1.12 0.81, 1.52 41 44.1 0.93 0.67, 1.26 51 47.3 1.08 0.80, 1.42 40 46.8 0.85 0.61, 1.16
MY 15 12,0 1.25 0.70, 2.06 13 15.1 0.86 0.46, 1.47 17 16.9 1.01 0.59, 1.61 18 16.2 1.11 0.66, 1.76
H 4 2.7 1.46 0.40, 3.74 1 3.0 0.33 0.01, 1.85 3 3.1 097 0.20, 2.84 0 2.7 0.00 0.00, 1.38
s 1 0.51.99 0.05,11.10 1 0.6 1.54 0.04, 8.59 0 0.7 0.00 0.00, 5.23 0 0.7 0.00 0.00, 5.38
JiF 3 1.7 1.73 0.36, 5.04 4 2.2 1.7 0.49, 4.58 2 22009 0.11, 3.24 1 1.9 0.53 0.01, 2.95
i 1 0.7 1.48 0.04, 8.23 1 0.9 1.17 0.03, 6.53 1 1.0 1.03 0.03, 5.73 2 1.0 2.03 0.25, 7.33
Jiti 2 2.5 0.8 0.10, 2.90 3 3.2 093 0.19, 2.71 4 3.8 1.05 0.29, 2.69 8 3.9 2.07 0.89, 4.07

FL 0 0.0 0 0.0 0 0.0 0 0.0
T . . . . . . . . . . . . . . . . . . . .
1 L5 0 0.3 0.00 0.00,13.87 0 0.3 0.00 0.00,11.99 1 0.3 2.91 0.07,16.19 0 0.3 0.00 0.00,11.21
PRI 0 0.4 0.00 0.00, 9.16 0 0.7 0.00 0.00, 5.66 0 0.6 0.00 0.00, 6.15 0 0.6 0.00 0.00, 6.39
e I 0 0.3 0.00 0.00,14.07 0 0.3 0.00 0.00,14.48 0 0.2 0.00 0.00,19.51 1 0.2 591 0.15,32.91
LR 7 6.8 1.03 0.41, 2.12 4 6.1 0.65 0.18, 1.67 7 6.5 1.08 0.43, 2.21 4 6.7 0.59 0.16, 1.52
iiIRERES: 3 4.8 0.63 0.13, 1.84 9 6.1 1.48 0.68, 2.81 6 5.8 1.04 0.38, 2.26 3 5.3 0.57 0.12, 1.66
JFFE 2 1.2 1.66 0.20, 6.00 2 1.0 1.97 0.24, 7.10 1 0.9 1.07 0.03, 5.99 0 0.8 0.00 0.00, 4.61

WHI R R L7z 00, KHEOIMEERE TREROENIIASN 2D o720 TNHDOREDS,
B OMTIX, FA4FF T VHICE D NMENOEBIIRL L 2 LR SN, 2,
FiliAs A SN DTS 2, B A DAL O ) A 7 1I20W T EWEIZ R L72d O05H
D, S5 F CORAITIIRICH 2R MAEINZ 5 2 LR TE,

BUEOWMIELEIZ BT HEDRNADIEE) A7 1%, BIAEHR&EZEL CEAREICEWEERR
L7zo 2 OFRIZ, ¥4 F Y VHOBBEIZL-> T, BUHOEFADEY) A7 N+ 5 2
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E2H IR

/S

6.3 1968 F2> 5 2007 412 BT 2 IHMEEE O EBIERBIBIZSETE (Obs), HIRHETHE (Exp), SMR B X 795%

BHXHEGHET L)
RS B O
0~4 5~9 10~14 15~19
Obs Exp SMR  95%CI Obs Exp SMR  95%CI Obs Exp SMR  95%CI ~ Obs Exp SMR  95%CI
LFEH 6 81 0.74 0.27, 1.61 13 14.9 0.87 0.46, 1.49 20 19.7 1.02 0.62, 1.57 24 26.2 0.92 0.59, 1.36
T Y 3 1.5 2.03 0.42, 5.94 1 3.2 0.31 0.01, 1.73 1 4.8 0.21 0.01, 1.16 7 6.5 1.08 0.43, 2.22
H 0 0.5 0.00 0.00, 6.99 0 1.0 0.00 0.00, 3.53 0 1.4 0.00 0.00, 2.72 1 1.6 0.64 0.02, 3.57
B 0 0.1 0.00 0.00,63.42 0 0.1 0.00 0.00,25.35 0 0.2 0.00 0.00,18.28 0 0.3 0.00 0.00,13.59
I 1 0.111.02 0.28,61.40 0 0.2 0.00 0.00,19.31 0 0.3 0.00 0.00,12.90 2 0.4 4.50 0.55,16.26
i 0 0.0 0.00 0.00,77.31 0 0.1 0.00 0.00,27.96 0 0.2 0.00 0.00,15.79 0 0.4 0.00 0.00, 9.69
Jiti 0 0.1 0.00 0.00,46.95 0 0.2 0.00 0.00,17.29 0 0.4 0.00 0.00, 9.14 1 0.7 1.53 0.04, 8.54
FL 1 0.112.31 0.31,68.56 0 0.2 0.00 0.00,17.97 0 0.3 0.00 0.00,11.21 0 0.4 0.00 0.00, 8.43
15 0 0.2 0.00 0.00,19.81 1 0.3 2.90 0.07,16.18 0 0.4 0.00 0.00, 9.16 1 0.4 2.34 0.06,13.03
P L7 0 0.1 0.00 0.00,66.23 0 0.1 0.00 0.00,35.36 0 0.1 0.00 0.00,27.32 0 0.2 0.00 0.00,21.46
BRI 0 0.1 0.00 0.00,37.66 0 0.2 0.00 0.00,15.85 0 0.3 0.00 0.00,12.81 0 0.4 0.00 0.00, 9.22
T L 0 0.2 0.00 0.00,15.68 0 0.5 0.00 0.00, 7.75 0 0.5 0.00 0.00, 7.64 0 0.5 0.00 0.00, 6.80
LRSS 0 1.1 0.00 0.00, 3.47 1 2.2 0.46 0.01, 2.55 6 3.4 1.77 0.65, 3.84 4 5.2 077 0.21, 1.98
AiIRERES: 1 2.0 0.50 0.01, 2.76 2 3.9 0.52 0.06, 1.87 4 4.7 0.85 0.23, 2.18 5 5.3 0.9 0.31, 2.21
JFE 0 0.2 0.00 0.00,22.40 0 0.3 0.00 0.00,12.54 2 0.4 5.11 0.62,18.47 2 0.5 3.78 0.46,13.64
gt b OEE
20~24 25~29 30~34 35~39
Obs Exp SMR  95%CI Obs Exp SMR  95%CI Obs Exp SMR  95%CI ~ Obs Exp SMR  95%CI

a0 34 29.1 1.17 0.81, 1.63 40 32.3 1.24 0.88, 1.68 40 35.6 1.12 0.80, 1.53 30 36.9 0.81 0.55, 1.16
Bk 5 7.4 0.68 0.22, 1.58 10 8.8 1.13 0.54, 2.08 13 10.0 1.30 0.69, 2.22 6 9.8 0.62 0.23, 1.34
H 2 1.5 1.36 0.16, 4.91 1 1.5 0.66 0.02, 3.66 0 1.5 0.00 0.00, 2.41 0 1.3 0.00 0.00, 2.77
B 0 0.3 0.00 0.00,11.90 0 0.4 0.00 0.00,10.52 1 0.4 2.54 0.06,14.16 0 0.4 0.00 0.00, 9.85
i 1 0.6 1.74 0.04, 9.70 0 0.8 0.00 0.00, 4.48 3 1.0 3.11 0.64, 9.10 1 0.9 1.11 0.03, 6.19
3 0 0.5 0.00 0.00, 7.20 2 0.6 3.25 0.39,11.75 1 0.8 1.30 0.03, 7.22 0 0.8 0.00 0.00, 4.46
Jiti 1 0.8 1.22 0.03, 6.79 1 1.1 0.94 0.02, 5.23 0 1.3 0.00 0.00, 2.87 2 1.3 1.54 0.19, 5.57
7L 0 0.5 0.00 0.00, 7.31 1 0.6 1.56 0.04, 8.70 1 0.7 1.36 0.03, 7.58 0 0.7 0.00 0.00, 5.04
=l 0 0.4 0.00 0.00, 9.26 2 0.4 4.82 0.58,17.41 1 0.4 2.31 0.06,12.84 0 0.4 0.00 0.00, 9.61
1 L7 0 0.2 0.00 0.00,19.34 0 0.2 0.00 0.00,18.59 0 0.2 0.00 0.00,16.09 0 0.2 0.00 0.00,17.28
PRI 1 0.4 2.46 0.06,13.72 0 0.6 0.00 0.00, 6.17 0 0.5 0.00 0.00, 7.31 1 0.5 1.99 0.05,11.08
e I 1 0.4 2.37 0.06,13.22 0 0.4 0.00 0.00,10.38 0 0.3 0.00 0.00,12.28 0 0.3 0.00 0.00,13.74
R 11 6.3 1.74 0.87, 3.12 13 5.3 2.46 1.31, 4.20 6 6.1 0.99 0.36, 2.14 3 6.7 0.45 0.09, 1.32
dIRERES: 5 4.9 1.02 0.33, 2.39 4 5.8 0.69 0.19, 1.76 6 5.7 1.06 0.39, 2.30 7 5.2 1.3 0.54, 2.79
JFE 1 0.6 1.79 0.05, 9.94 0 0.5 0.00 0.00, 7.87 1 0.4 2.28 0.06,12.69 0 0.4 0.00 0.00, 8.838

EERBETLLEDTHY, ZORBIZEATHIRE KT 55D THE, LHL%DS, Yucheng
DFATIIIETIL, EVADITEY) A7 IZ—HERMEFLTHL I EPRESNTEY, 4H%LT]
S X BEREZ L, MREZFRAEQLILEDSH DD EEZ 6N,

RS ADIE) A7 % m Db L, BUHEOMRERE TIEHRENH Az 8L CHEICEWEE
RL720 WODPOFATHIRETIE, ¥4+ F P VBEICIVMPADRT) A7 P& kb L
DWHEENT WD, L2 L%H S, Yucheng (2T BT TIE, BiASADIETY) X 7 13—
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R & DFEVIZA LN TR S RO TIE, HEEEOM 4 OBEEEIZOWTITERE
LTwaWwboo, HHESEH & —BER & ORI CERYEEE 2 507 30E L 2 BEICK S 7E
WBHEIFERIIS W R, B L ORRBERSTER SN T SO DA DOV TIFIET Y
A7 DM AL NG o722 L s, BERBOZEIIOVWTRIZWEDLEER ML,
A AB L OHREDIETE) A2, Bl icFRZREWEANASNTE Y, #BEhok
PR O R L FFEOMEIATH - 720 LA LD S, Yucheng DIEATHIZEIZ L 5 &, FHFATAD
FEILE) A2 IF—MREH & DBFEVIEIASLN VL OO, FFREDIELEY) 27 TIEBEIZE W &7
PESNTVEL, TNHDFEVIIOWTIE, A LIFEETOIRTEZI FORRS I L T
WARIREED D S0 F72, HARIZIEHEE O T TH DA OEENE L, FICHHARICBI) 2T
WADHEHFITEETI L KT 5 EEHNZ EDHRE SN TV, MEEEDS 1L, T
RHEHT L Vo LHARIZEFLTBY, 2o EZRLFAAIL BT A7 OB
HELTCWDLIREELH L LEZONL, LALERNS, MEFGIEAE LSO A7 O
Blax Ab L, EEITMAEAAASNTEY, WHEREDOILTY X7 2 BIIWIZAZEE12
&, — BRI ) A7 I13EDWT WL I REED RIE S 17z,

REFFEZ BT, FAIIELE OB ATERZ RO b OIZHEH L, HEEEE DT A
JIZOWTHFHEIZIT> 720 TOMR, BUOEDPABLOMPATIE, —RALKESTZEH
BICEWHEAAA LNz, 72, B A7 ORI ZMEMNZ A5 &, WHEFMIEED S FE LB
FEWE S 21Nt TRAEA DA SN THE Y, TEI—HEFDILT) A 7 13ED VTS 1RENE
AR ENTZ, Atk Gl St S B Z M 2 & & 12, MHERE OILTHT 22w THEM
ZWOPICTHIENEETHLLEEZEZON D,

Xk
1)  Onozuka D, Yoshimura T, Kaneko S, Furue M (2009) Mortality After Exposure to Polychlorinated

Biphenyls and Polychlorinated Dibenzofurans : A 40-Year Follow -up Study of Yusho Patients. Am J
Epidemiol 169 (1) : 86-95



EBTE WIEICBITAEILA ML A

K2

1968 4F-D 71 4 IMFEFAFEA % 40 FF UL ERGE L, IR SN2 L WIERIZBIEIZ & A
ERRO LN o T 5, WHEDRKWE Tdh A #1 4~ X 4 1 )V IZ1d Polychlorinated biphenyls
(PCB), Polychlorinated quaterphenyls (PCQ) K UF Polychlorinated dibenzofurans (PCDF) %
GLYA T F T VEIRIAE L TWAs, RN & A 4 % 2 VORI E A REIC 2 5 72
Z L2 X i PCB, PCQ ik BE LY M IiE 38 7808 D Fr 72 7 5Roe Ak & L Cifit PCDF fli2% 8
M N7ze 1975 GO ERHIGEN FEHE SR LIk, R K5 R 558 K G B B (LiE B3 oM
EMIERFZEICEM & LTS L C & 7298, 1996 4E, PCB 13 # O R #HEA 12 B\ T superoxide
(Og) ZFELET B LA Oakley HIZ &k o THE SNz (1o £ 2 THA I3 PCB ILE % 7~ 37l
JEEEILIPCB LV 5ET L 0 OEEEZZITTVE LD E T, MEEEIZBI HEILA
U ARBEZ RS T X7 WEE A Y — b 3872, IREBRILA ML ADOY—H—L L TTT
ICFE A ORI A b L A TEAED R LT /2 8-Isoprostane (8IP) Z~—7— & L CTREINL,
MHEER & FlE HbEIEF T Y PO — VU THERE L2 2AMESHERICBWTEREILH
EERLTCWE I xR THWOTHERLLL 2) (M7.1),

—HIMESIZEDF L VERILA b L AD~—% — & LT Hexanoyl-Lysine (HEL) 21999 4
S S ) ZONREBRRILOMNEE A2 2 L SN Twb HEL % BILA P LAY —
H— LCGERLIMHFPOMEZMEST 5 2 &2 & ) EEZ OIIRIL A b L A OIRPL % FFAfiR T

P<0.02

8IP/creatinine | 1 HEL (P<0.05)
30 = (nmol/L) | |
] 75
8 n oF
65 o
20+ ’ 60 E
, 3 2 IR
104 e S 5 %‘T :@
35 @‘:‘ oy
0 30 =
Control Yusho Normal Yusho
(n=44) (n=46) (n=29) (n=57)
7.02 £0.42 9.73 £0.85 45.9 £1.5 50.5 1.3
7.1 k2 & 0w, RERILO~—7—TH b X7.2 WHEEILA ML ADY—5—Th5H HEL X
BIP IIMHERE IR P THEICHME R L T MHEREMP IS TERICHEBEEZRL T,

720
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0 -+ .OH (glutamate, cystein, glycine)
2 .
Cu;+ Flik n
My Fe H,0+0,
N TP 1 - GS.II‘I » NADP* ~
. OZ- ' HZQZ . . (Reduced) -
. . K Ll Ty
-\.m '”l"]' "'_‘F.l:'\ GSSG . .\_:. i
- . HOCI - _ (Osydized) NADPH+H
- b EER]
H,0O »

Extracellular transport

/= ONOO- ., "ONOOH +NO,+ -OH
L-arginine it NO ) |

7.3 HHBEOXIR) v <y T

L7z ZAHIEFANICH L THER EA 22 L7z (7.2, unpublished data)o & 5IZHEEHRE H
W C HEL O = B2 MG LSRR TRARELRO L2572, 4O HEL O LA &)
RALJRA BIP I MHIZB1F % HEL E W) LWERILA ML A = —2R0 722 L1l
D, DEDIENPLBE T+ 0 —ITHRILTONL b DEMIFES NS,

DB X D IEIZERIEA I L AKEETH 5 2 L AREH S NI2bIT TH 525, WIZFR 4 ZERILA b
VA4 D ES 5 ENTWBIMHERE I2BT 5 Oy OWBRIUEMENDEE 2 ME L7z, Oy
i superoxide dismutase (SOD), glutathione peroxidase (GPX), catalase (CAT) 2& b Hs0
~NEREENE (M7.3), INOREMTIRILBEROIEME ZMESRFZLIEFI > ba—Lo
& % W TiT 5 720 GPX, CAT IZBWTITRE 22D %025 7255, SOD @ isoenzyme D H
TE®HEBNTH S Cu, Zn-SOD OFELIET, FHEETH 2 Mn-SOD OF & % b5 % I
BHEMFCBWTHERLZ 4 (M7.4, 7.5 ZOZ LIEEMMO O, BEFEIZ X Y il SOD A
MW BEZIT b0 EFEZ N, TRbLEEEBAD Cu, Zn-SOD & Oy HED720OI121H
BEIURT L, TR TODIZFHERO Mn-SOD 235558 % 5 1F LA L TWAIRENE Z 5
N7z,

—77 Oz 13—MRIbZEF (nitric oxide, NO) AHBEROFELZ 2T L I VMO N TS (5),
RFHBAET Oy & 13 PCB D IMHREED R WHERLE S E 2B W TH NO oGl i L Tw
LUHBEME R % 2, NO ORHEW TH 5 nitrite DRE % MA I THIAT L 720 Z O FEE M
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Mn-SOD
Cu,Zn-SOD B0.0001 (ng/ml)
(ng/ml) ‘ ' | 200 P<0.01
7 1
50
40 4 1604

30 120 I_I_I |
. 4 —1
20 1 304 |

10- =
0 0
Control Yusho Control Yusho
(n=20) (n=38) (n=20) (n=38)
31.2 £3.8 15.4 £2.0 110.9 £ 7.9 129.4 £3.6
7.4 CEK4 XY ok, WHEEFIMAFICBNT 7.5 SCHK4 X D IRKE, AEREMHICBWT
THFFEHM Cu, Zn-SOD A EITET L T Mn-SOD XA EICEMA R LT
TV‘f:o \/‘7’:0
Nitrite Nitrotyrosine 0. 0058
(uM) P<0.01 (aM) ‘ p=0. ‘
50 4 2,0= o
_ 8
o
2.0 4 g .ﬂ
10+ By
-
] | epRe
0 0.2
Control Yusho Control Yusho
(n=15) (n=30) (n=35) (n=38)
1.26 +£0.86 2.10 £0.53 0.67 =0.06 0.73 =0.05
7.6 SCHR6 X Dok, AEEEMAIZ BT R7.7 SCHKT7 &0 ke, ERERTIZBNT
NO 8 (nitrite) 134 512 Sl % 5= nitrotyrosine (A EIZEEZ R L Tz,
LTw/iz,

O nitrite (T TVEE ) HEIZ LA ZRL Tz (6) (K7.6),

COFEFIZPCB L N FEET S 0y OB 2 B ITHtT, WHEEZIZBIT S NO OEL
TCHEL T b7z b E 2720 —7F Oy 1 NO &R KIE L T peroxynitrite (ONOO) & 7% D
BWHBEELZ RT EZEZO5NTWA, 41X ONOO OREIZL DV ELIZREEWTH S
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Nitrite <0.0001
(umol/1) |
40
o
30
20 -
o
10
oo
=]
0
Control Yusho
(n=35) (n=38)
0.87 £0.07 1.52 £0.12

R 7.8 SCHEE7 X0 PR, WHERBERTIZBWT
nitrite [TARIZEMEZ R L Tz,

Nitrite
(uM) n=38
4.0 o p=0.0079
L1 & r=0.436
30
=
204 © - u%
=]
o 9
10 =}
]
=
04 10 20
Nitrotyrosine (nM)

R 7.10 CEK7 X0 Pk, WEEZRTIZBWT
nitrite & nitrotyrosine (Z1IEDARE % 78 L
Tz,

p=0.0001

Nitrite/creatinine I ]

(umol/g)
20.04

3 #

S s

| g
¥

100

0 .
Control Yusho
(n=35) (n=38)
8.0 1.0 12.0 =£1.0

R 7.9 SCEE7 X0k, WHEREIRTIZBWT
nitrite 14 creatinine THilE L T H I

BEERL Tz,
PCB .
.
(ppb)
PP =0.0151
“ S o £=0.429
a
60 -
8 & a ]
Ba & [ ] i
20 e = 2
u
O S S— e — - S . .
04 10 18

Nitrotyrosine/nitrite (nM/uM)

R 7.11 STHK7 & 0 3ok, e EE R IZB W T
nitrite {259 % nitrotyrosine @ FLFEIE
PCB I IEDOAHBI 2R L T 7z,

nitrotyrosine D#at # MIELEZ BV T T 72 & TAHBEIRPICB W TAHEZBELZ RO/ (1
7.7 F7GICEE M CEMAMRE S N7z nitrite IZEERTIZBWTCHEELBEMBEERLT
BY, (K7.8), ZORF nitrite [HIZIRZ L7 F =V THIELMETOFEELZRL T (K
7.9 6 MRZGHE Z DR D nitrite & nitrotyrosine IZIEOHBEEZRLTH Y (M7.10), &5
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JRFF nitrotyrosine/nitrite HiZ PCB & IEOMHB 2 7R § & v ) fisd THIBRZE WG R 2 1572 (K
7.1 T4 bH 0y + NO = ONOO DFUSIZBIT 2 Oy DA PCB 12 X 2 W etk AvRIE S
Nz ez s (1),

FA G NFHL LD TO PCB, PCQ LY A & ¥ VHEMATHIIC L Al ER TH Ll
JEREDSUERELA DL RIRBICH L 2 L 2 WO THERR L, BEEMILA L A0+ BRI
SRR TR OB 2 A LT b &) BURE iy L7z BUEEETT I X 2 BRRGER S =i iR
IMAETGIEEE N X 5 BIRIGERDI T O LT 205, IMERE RN OTHLDERERIRO B % HFH] OB
FERERIIRZZ % SNTW R VOPHIRTH 5, HIERE O H—#PUL PCB, PCQ LU ¥ 1 +
FUUVHEORE, HHRETH 25, 2L Th LWHIRICBW Tk 2 31U, Fc v
72L7 WHESFE L, EBHNICEILA N L AIBESNTWE | W) IRELZUEET 5 720 O
LA R OWREFH L E 2 b b, ThbL, BRLA ML AIZREZE SN 050IEZ %
BRI T 5 FPHREREVICBWTZOHRGIIBO TE®RODH L0 EZ 5N, 4FTILR
W LZ2BRALA P L AD~ — 71 = ZGEHFNRHEDO B VIEEIZO 2 ) ) 27 0MO THEHIETH
bo HAIZEGETERACEILT = RFRLEMEREOH L W IHREDOFZELTHHIZHED
D, AL THMEEZ DOBHE, TREEIRIZTUIENTH 5,

X

1) Oakley GG et al (1996) Oxidative DNA Damage Induced by Activation of Polychlorinated Biphenyls
(PCBs) : Implications for PCB-Induced Oxidative Stress in Breast Cancer. Chem. Res. Toxicol. 9:
1285-1292.

2) Shimizu K. et al (2007) Lipid peroxidation is enhanced in Yusho victims 35 years after accidental
poisoning of polychlorinated biphenyls in Nagasaki, Japan. ] Appl. Toxicol,, 27 : 195-197.

3) Kato Y et al (1999) Formation of Ne- (hexanoyl) lysine in protein exposed to lipid hydroperoxide. ]
Biol. Chem. 274 (29) : 20406-20414.

4)  Shimizu K et al (2003) Serum antioxidant levels in Yusho victims over 30 years after the accidental
poisoning of polychlorinated biphenyls in Nagasaki, Japan. Toxicol. Ind. Health 19: 37-39.

5)  Adcock IM et al (1994) Oxidative stress induces NFkappaB DNA binding and inducible NOS mRNA
in human epithelial cells. Biochem. Biophy. Res. Co. 199 : 1518-1524.

6) Shimizu K et al (2002) Serum concentration of nitric oxide in Yusho patients over 30 years after the
accidental poisoning of polychlorinated biphenyls in Japan. Toxicol. Ind. Health 18 : 45-47.

7)  Shimizu K. et al (2008) Increased levels of urinary nitrite and nitrotyrosine in Yusho victims 40
years after accidental poisoning of polychlorinated biphenyls in Nagasaki, Japan. ] Appl. Toxicol,, 28 :
1040-1044.
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PRI, TPERIGRR, PH %, duN &

8.1 [FL®IC

Mz L7F>FF— (CK) 1, HYyA O 74 —ETHMEZET S ENFREN, B
1, HEBEO~Y == LTHRTHW LN TW A, I CK A EEE R T AL, oLz
B 5MEE GETEH Y A ba 7 1 —E, MK - RRHE, TV a— kI AT —, K
B AME R A NF -, EEEE HE, RS, R E SR M (Kugelberg-
Welander %, Charcot-Marie-Tooth #§, #ZEMEEMIZRMEAILAE), HACHREREE R (e &
DM, RIS, TADPAFEER), wmE (T a— )i, RIRETE so074 71—
MR, suooFd o, Er Fu—), GRS (OHBZEOSMEL, Ok, OIMER), N
g (FURIASRBIR T E, BIHIRIRBE BT e, 1R IR R T e,  RumEIE,
PRIF), WREERF 72 Shf 2 R CEA T2 2 LS Tw % (D,

B A IMERZE OME 7 — 5 OH T, CK O EANEHEEICEOONLD, TOHEE, LA
DEFRIIH L TEIAHTH o720, £2T, 199 4005 2008 4F £ TH A IMFEMZ & O 1Ml CK
ERICE L THET L7z, 72, MiE TV K9 —+¥ (fructose-1, 6-bisphosphate aldolase) (%45
FE®M 15 H~16 BT, B&M, W 0%, KB B, BIC% CHFFET So Polychrolobiphenyl
(PCB) ¥, BIMERTHOT NV F 7 —LOFELMH T2 L HE 2 3) ShTwalibdh
D, A IIERBZEOME TV FF—+¥ (ALD) {HEOKTFIZbEHR L, CK, PCB, PCQ %
ELOBRERA L7,

8.2 IM& CK DEFER

RS OMERZE, LEIX (2, &%) BT TR oERE, X CidT
BEVITbN TS, 8. 1IZ/RT L HIZ, 1995 FFIITZZHE D 21.4 % I21LiE CK LA
SIS, 2008 NI 7.0 % FTHA L TETWa, [X8.2121MiEF CK B RoRELELE Z
DOEIFEMRZ LD L72H, FETLIHRZED CK BHRIMP L TwDE (r=-0.76, p <
0.001)o £ 8.1121&, 1995 4EH 5 2008 4£ F TOZKED T LA b/ EIFE 7 & I MHERZHE &
A A DI PCB i, MK PCQ gDV, b LB PCB iR, PCQ kEE,
DI PCB i, PCQIEBED AL L7, TOFRE L LICLT, RIFROMERSE D
1995 4721 & 2008 4F F T PCB i OFHMEOHAT K & mJREfiz Lo L7z (r=-0.82, p
<0.001) (8.3 (A))o 4 PCBIREIIMA L TETWwi, MERIZ, 8.3 (B) (Zi&IMmik
PCQ EEDOFIMEOFA K & MYFEMZ R L7, MK PCQ i 1E, PCB & 274 0 4 0d
B LN TR, F72, MiE CK ORFEH L MK PCBiEEOMBEZ ko, M. 4I12HLE
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%

30
25 —A— |
—@— it

20

15

10

5

0 i
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

kB

i 6 10 6 7 6 3 4 2 5 6 3 2 4 6
(28) (38) (41) (38) (39) (31) (29) (41) (38) (28) (33) (55) (B8) (92)
12 12 4 9 4 9 11 7 4 7 2 4 6 9
(56) (63) (53) (68) (67) (72) (61) (80) (68) (58) (77) (82) (104) (122)

e 18 22 10 16 10 12 15 9 9 13 5 6 10 15

(84) (101) (94) (106) (106) (103) (90) (121) (106) (86) (110) (137) (162) (214)

TR ORI ZHZERET, BdmiE CK A REMEE 2 L7z A5

8.1 CK R FWHROFELE

r=-0.76 p<0.001

107
757
5 -
e
1994 1996 1998 2000 2002 2004 2006 2008 4

Y =2351.2 — 1.168 * X:R*= 457

8.2 CK #HEcOFEFEZAL & B
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8.1 I PCB iR/ & il PCQ %

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Py + (R

P;;B 3.69 3.80 3.41 4.00 3.43 2.99 3.96 3.40 3.43 2.91 2.77 2.02 2.59 2.03 3.17 £0.65
PCB
i 4.24 4.62 4.14 4.47 4.17 3.71 4.62 3.88 3.63 3.48 3.38 2.18 2.45 2.22 3.66 =0.84
PCB
% 3.41 3.27 2.81 3.74 2.97 2.68 3.63 3.12 3.31 2.62 2.51 1.92 2.69 1.89 2.90 = 0.57
PCQ
@ 0.09 0.28 0.40 0.33 0.43 0.39 0.46 0.34 0.82 0.38 0.21 0.24 0.44 0.26 0.36 £0.17
PCQ
5 0.03 0.24 0.32 0.27 0.36 0.31 0.36 0.25 0.70 0.28 0.15 0.19 0.25 0.18 0.28£0.15
PCQ
" 1.06 0.30 0.46 0.37 0.48 0.42 0.51 0.40 0.83 0.42 0.23 0.27 0.59 0.31 0.48 =£0.23
ppb
4/
3. 754
3.5
3.254
3,
2. 754
2.5

r=—-0.82 p<0.001

1. 75 T T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008 4

PCBi# = 281.366 — .139 * 4R = 684
8.3(A) ik PCB i O#EAEZAL

‘1 T T T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008 4

PCQ# = 6.883 — .003 * 41 R? = 007
8.3(B) IMiiff PCQ #FEDiELE2AL
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r=0.73  p<0.05

4 T T T T T T T T
L75 2 2252527 3 32535375 4 425 ppm

1 PCBI FE
# = —7.358 + 5.852 * PCB# : R?=.535

8.4 CK #H# L i PCB i DA

b7z CK #HHE L 2 OFEE DI PCB i O HEO A & MFEMEEL TV 5,
C OFBERENE 0.73 (p<0.05) TIMHE CK ORER L MK PCBIEE & OBIZiRVAHEY % 220
720 ERIC, BYEO A D CK B & BMZHE © PCB i & OHBEREIZ 0.69 (p <0.05),
WD AD CK BHEHE L PCB EEOMBREIZ 0.57 (p<0.05) T, I CK OREE LMK
PCB I ICAE M % 807z, MK PCQ I L CK REH L OMME RDIZA, BhbEbe
72 CK B3, B4 OFERCFN MBI Z RO =0 o7,

DlEoZ E,s, 74 IMERZEOIMRE CK _EAI2IE, 1# PCB 255 L Tw5b 2 L AUR
BEnb,

8.3 MmME7INKZ—+¥ (ALD)

ALD I RRBETH DL 7N b —A 1, 6 EA) Y (FDP) #BBRHA S5 UGICME L

720, BT 7V s =2 1-U YV (FIP) %4 2HETh b BERHHC
BWTHELZEZHEZEL T2 TEHN156~16 TOHETA, B, COIFEHDOT A VA1 A
o545 . ETOMIBITHEELTWEA, FIHA, i ML CHEET 5. 22N
BChHsH AR JFEAECcH L BE, WETHLCRIZGHhNDE B5), AR (AL 1L FDP (2
L TEWHEHMEZFESL, MERDPS ZANVF—ELEZIT>o TWh, BE (JFH) & FDP &
FIP B Z RS, 5L MEd 2, FDP & FIP 2322 2 L I3EOH 4
WCE#Th b, CHL (A (X AR L BRI 2 HE T - TRz EomEiiicL &
IND, dE, IMiE ALD iEEHI%EE, FDP 23 EH L LCUVETHESINTW S, fito T,
AR A B OBEFRTG TR E 128 L 7240 Tl ALD IS HE ST w b (6), EifIC
L AU ALD O#1E, BAICB VT, 20~39 %, 40~59 i, 60~70 D 3 #EH O F3gfh &
THERZEICBE L EDICHEEZ RO TV ARV (1) £ LT, ALD 3HR LB ERO VTR
WKBWTHHGTIBETH L,
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70

60

50

40

30

20

10

0
2000 2001 2002 2003 2004 2005 2006 2007 2008

5 20 10 8 18 7 2 10 0 1
(31) (29) (40) (39) (28) (34) (B5) (58) (92)

% 43 19 30 30 14 11 25 0 0
(72)  (61) (790 (68) (60) (76) (82) (106) (122)

e 63 29 38 48 21 13 35 0 1

#aaEt

(103) (90) (119) (107) (88) (110) (137) (164) (214)
Bl ALD AR 2 52 L 72 NBC, SN OB 3225 35

8.5 i ALD O¥LH R & REZEAL

PCB126 (X FDP & FIP # A & L72 ALD KM ET 5 (2 3)o 8K, FR TIEIME
ALD &, EITHEH DA MO T 1 —fE, SHEMELR EOMmEER, TR T REICRE D ik,
RS (D, AEZR EOEREREOR, Bz 23 288 LCEHENTEZ 8), Mk
ALD 2ME T 9 2 5L, BAEMEI MmO To 7%, EEMERMEARTHE (9), Tay-Sacks 7% &
M, T/, LA M7 o5 TG ALD ZET 32 (100, 22T, EIFEY & I WAE
WL H % M5 ALD Z % L, I CK, I PCB, PCQ, PCDF i & ORIz W T
MiEt L 720

8.3.1 i ALD fEASIEH fiELL T IZAR T L 72 30 #2421k
PCB 126 #° ALD i ME# I L 72 L (2, 3) SN TWA DT, Il ALD %123 IE % fif L
TIET LABZ2BEHE LORE Lz, Bl bicHberzimil ALD BEid, E % Bt
L 72 2000 4F1d 61.2 %2 BHEHFRD NS, 2008 4EI21E 0.5 %A L7z (10 8.5),

8.3.2 1% ALD &IfiE CK, 3B X Ok PCB iEE & o R (11)
(1) Mead e
FEIFEO 7 A IMEEMEH O = 2000 E5 5 2006 4EOHAM, AL, 4 Aol ALD
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pisy

(S

8.2 W5 ADL fEIZHD <33 (7 4F47)

51 Ho X3
NEL Bk ok Felg FZir wH
IEETE 284 (130.1%) 8% 20 % 16 %4 9% 3%
—RHERT#E (RAE) 24 % (25.8%) 5% 194 T4 13 % 4 %
—RHET R (EEE) 384 (40.9%) 15 % 23 % 6% 16 % 16 %
KT HE 3% (3.2%) 2% 1% 0% 3% 0%
EE 93 % (100.0%) 30 44 63 % 29 % 41 % 23 %

100 1 93
2 2
b b
s 2
8.6 I ALD M52 mI% 5346 (2000~2006 4F) 8.7 #Hins A (2000~2006 4F)

OFEE & EE), 7% 5N CK & oM, 1M PCB, PCQ, PCDF i & OMRZ AL
720 IMiiE ALD % 4 DL E#lsE L7293 % (B30 %4, W63 4) #0iktse Lz, 2L T,
Mg ALD I2ED S LT 4 B E L, S0l CK, M PCB, PCQ, PCDFs i,
TEQ % HEias L7zo Ml ALD OIE# &I 1.9~4.7U/1Tdh 5,

EHE  BEIEFEE (1.9~4.7U0/10) Tho .

—EHETHE (REE) 1A, JIETH - HZHE

—BHE T (EHE) Al d 2L, RETH - 72HBH.

KFHE - R OB CRETH - 72

Mg ALD OfEIC & 1) A BEIC B L7258, £8.2D X9 % ATH 572, 2000 47> 5 2006

FEFETOTAEM, ME ALD OFIEREZ AL L, 1HOAZZIZ93%4 (38.9%), 2 A28 4
(11.7%), 3 24 % (10.0%), 427 % (11.3%), 5E 194 (7.9%), 6 [ 28 % (11.7
%), 71204 (8.3%) T, THEMTHEHIMMOZHZRINTH -7 (M8.6)s xfR L %o
THEOFMTA M E.TIIRT o ZHHEEIL 70 225 TR D Lo 72,
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1U/1 e 1071 ok
225 1 295 -
200 o e e e e 200
175 wsd T
150 1 150 1
125 1 ﬂ"-:,a{ 125 - L |
> ‘i:-" .
r.ﬂg} 100 [ e
.=, e M
?"" 75 0 g},f v’
- ] - - - s ';E::Q_.._:J
50 1 o o
.-:-:T;& 25 e ot )
sty oL TR P
AR RBEE IR PR mlE (RBE EEEE
ANOVA : ns — R T B ANOVA : ns — [RGB

bar="F-¥+ 15 {57
77 7 HZ CK B IEF #iPH % S TR L Twb,

X 8.8 FholiiE CK (M ALD 12 X % 474H)

#8.3 & CK LAHoImE ALD

Bk 7
CK fi& 275.0 £ 59 4 247.3 £ 109.5
(n=34) (n=59)
ALD i 3.1+1.4 2.8*+1.2
(n=34) (n=59)

(2) IfiE ALD & I CK 0%

M7 ALD OZALIAE ) £HoIME CK ZB o F# %2 i L (18.8), IMiF CK L& & &
ALD KT oM & HEt L7z ZofE Rk CK ICAEZED %, I CK LA & miE ALD
BETOMBELHLPIZTEho7z (1D, F72, IiE CK EA#HNME ALD O3 % K
720 FOIFE ALD &, EEMEOHEHANTH -7z (#8.3), I CK EAHOIME ALD Ot 2
F7T AR89 (A)(B) IRL7z. B 1 FIOAIZIE CK &I ALD 253512 B L T
720 ZEMHAERIHY A T T 4 —iE % R OB & R0 S B TR CK &Il ALD 253812
AT DA, A IMERZE ICA SN IE CK LAOFE IEHOBIIZL 2 b0 TRV E
HEM L 72

(3) ImyE ALD o%4b L i PCB, PCQ i#EEO R

M ALD 255 IR F LTV 2 B X OREHE KT L T2 o 2 BEiL, Mg ALD IS8
D% VIEFHEIZILE L, i PCBs i I3AZICEmE 2 R L7z, I PCQ IEEIII K HM CF
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B g
8 14
71 ml 12 —
6 T 10 1
51 3|
4]
3] 6
2 4
1 2
ol 10— ol S
-2 0 2 4 6 8 10 12 1U/ml -2 0 2 4 6 8 10 12 1U/ml
——— [
IEFE IEFE
X 8.9(A) 7 CK IMUED ML ALD fED 754 8.9(B) & CK MUEDILFE ALD fHD 554
PCB i:fE PCQ S
ppm x ppm
7 F_Lj 1
6 0.91
0.81
5] 0.7
4 1 0.61
0.51
3 0.4
2 1 ke 0.31 a
alr .-
g 3 tatetens
3 0.2 s
1 A ' ¥
*'i;f‘i 01 s
0 - Talntncw 0 p-"-.-'i""-. <)
TR EEE S R THE BEE (R IEE
%P<0. 05 — I T ANOVA : ns —IRHE T
X 8.10 ##:oifis PCBs, PCQ g% (I ALD 12 & % 54H)

BREXRD LN (8.10),

(4) IiE ALD fE0ZE{L & ik PCDF 21, TEQ OB

M ALD 2AE IS T L CW2HBLOEHE, JHEERTLCYWA2VWTNOEDS, Mmik
ALD IZEE O WIEFETEIZIE L, M PCDFs i, TEQ EIZEWEL /R L7225, #et%n
ICHBEZROL o7 (M8.11),

(5) HuUBIToOIME ALD fli, 1M CK {6, PCB, PCQ, PCDFs i, TEQ otk (12)

2000 475 2005 Ei TOTF—% 2fA L, #EF T MG ALD OB % 1T o 720 #aIF
WL & LT, ST, PLSD @ Fisher $h& @A L, fabas 5 %Ri<T, o KHED
1% CK, I PCB, PCQ, PCDFs B £ O TEQ % MG L 720 MRE % - 2B HEEK
i,
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pg/g Ml PCDF's i/ pg— TEQ/g Il TEQ
600 7 3501
500 300
400 250 T
200
300 1
-| . ;..I;\. 150_ \H.::‘-\::.:-r
200 1 s S s
?’ 1004 e
s R
“\‘il'“ » | i
100 1 fiﬂ‘é‘ . % g
o 'h",:'l" . ﬁ:—i" )
FHE mEE RMEEE EWH FEE EEE EE IEER
ANOVA ins  —HETH# ANOVA : ns T

8.11 #Holfiirf PCDFs i - TEQ (i ALD 12 X % 434H)

WX (34 %, MEX11544),
EZiiix (58 4, HEN217 %),
FHRMIX (41 44, 1L H) Tholz,

FRR#X &L, E2ltX, RUEFMXoMmiE ALD OEEFEZIET L Twi (K
8.12), —7J, IiE CKEzMaf ¥ 45L&, BUTEEZH MK, EHMX CRIFBXIZIHNEE
WZEEZ R L7228, WPETIEES d o7z, (K8.13), i PCB OEREICE L TlE, £t
Kb mE <, ERBXS I MR ERBFBX A ZIE2 o7 (K8.14 (A)), PCQ DD
FE7ZH, Mt AEEIEZHBX E RIFHMX ToOARBO LN (K814 (B)), 72,
PCDFs BB L OF, TEQ IZBI L TRIBRKICHET T % &, T ZlMX A RRHIXIZHE L THEIS
Fmorz (K8.15 (A)(B))e FE&HD L, FZHiMXE LUVEHMX TolME CK fHiL, K
WIXIZHNAEREICEEEZ R LTV, 2T, I PCB, PCQ, PCDFsi#fE B & U8 TEQ OfH
X, EZHBXTHEEICE»- 72,

(6) IfiE ALD O FICK 3 % W0

2000 4E7> 5 2006 4E0 71 A I EMZE O TR ALD % 1 [ LLERE L7z 230 &2 0 R &
L, 7HEMTHESN/MME ALD O fiiz 77— % & L THRHA L. 2L ¢, ME ALD D&

W29 BT 2 w729 HimZ, Mg ALD (houfl) &I PCB iEE, I PCQ #RE, 1
% CK, T.Chol, LDH, Hct, BUN, ChE, GOT, GPT ®#i[, % & N2 NENDEG5EE
BERUFHTEZFHCTHE L7z, £ofER, AShARTF L LT, ik PCBIgE L GPT »°
RSz (108.16, %8.4), il PCB &1 & 1% ALD A DOHBEBEHETH Y (r=-0.16, p
<0.05), Ii% GPT IZIEOMEZRL 7 (r=0.48, p<0.0001)s LLEDKEREA S, MM ALD
(&, FFHRED GPT A3\ LIl ALD & FA- L, Il PCB gL R\ & I ALD XK T3
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U/1 = o
; B /1 [ %
n 225
200 1 |
175 1
3 r
150 1
125 1 | [
2 7 10 7
1 50 4 /
25 1
: 7 ’ %
Bl Esilmx ZE8mX BB  F2lmx S
(n=34) (n=58) (n=41) (n=34) (n=58) (n=41)
A H R IMERSE, B R A, T = i iy £ AR, % P <0.05
¥ P <0.05
X 8.12 #XFIoIMNE ALD fif X 8.13 HXBomyE CK H (5B4%)
A ¢ B
ppb I % s | ppb
8 1 Il 1.2 - ¥
1
7 -
1 -
6 E
5 1 8
4 1 y 6
3 4 / . V
2 r
1 / 2
% %

FElriX  EZHBX  SEBKX FEWFHX E2ZEHX ZERE X
A : Il PCB iR, B I PCQ LK, bar = P35 = fEie(F %
% P <0.05
X 8.14 HXFolid PCB, PCQ #fs
LT eI D,
(7)) F&od

M ORI ALD 2MEEE 29 2813, B LI L T, Ml PCB IREF &ML IR L
7oo 7z, WXBNIHES L7286 S, ME ALD MK T LT 2 # X 0 Mg PCB i 135 i %
RL7ze £LC, ERUFAMTOAR, IMiE ALD O TI2IE PCBEDES L T\wb, Lol



S 8 P

pg/g ki P

500 7
450 1
400 1
350 1
300 1
250 1
200 1
150 1
100 1
50 1

R Tz X

B

pg—TEQ/g fifh
300 7

A It PCDFs £, B M TEQ i, bar = P34 + (i 7
¥ P<0.05

IfiiEALD
w

WEICBIT2 2 LT F v dF—+

250 1

200 1

150 1

100 1

50 1

8.15 HiXjlo i PCDFs,

HIBIEREL - -0.160
pfii © <0.05

(@)

u -------O-@.------

5o
:

s

o @ ©@®OO

1% ALD

4 6 8 10 12 14 16
M+ PCBiREE

O 2

HIBIFR% 0 0.378
pfiEi © <0.0001

R

s

.
.
.t
.
.
i
.
.
s
.

5
0

10 20 30 40 50 60 70 80
COoT

1% ALD

1% ALD

. oW e o
(S R R N N S A ]

—_

159

RIGHX L2l R

TEQ i

HHERREL 0 0.111
o pfiEi : 0.087

HIBIFRE © 0.476
pfiE © <0.0001

s
e

Pt
....

0

10 20 30 40 50 60 70 80 90
CPT

8.16 i ALD &It PCB#2fE, I CK. GOT, GPT DHHE
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x8.4 BHSNHT

[EPTZES = R FRIEIRR R I t il p 1
R 1.839 0.096 1.839 19.226 <0.0001
GPT 0.030 0.004 0.497 8.425 <0.0001
PCB -0.043 0.017 -0.150 -2.535 0.0120

MRS = 0.527, R*=0.277, HHE#% R = 0.270, RMS 7= 0.611

I PCQ, PCDFs ifZ & TEQ OBGIEHHNIZTE o720

74 JMHERESE TIE, FEEAIICIE, SSBEE, EFOAR, BEVE BHERZ EOMERD
W& SN T05B (13) ALD IIFHER EHEERDOWTNIZB W TG T AHRTHL I LD
»Y), ALD EMEDOT 2, FEREMIAICFERO b obk 4 Gk 2 3 2 BHO—2127% D 155
WEMrEH) T TH b,

8.4 NXIMERZEOME CK EFOER

8.4.1 Imjf CK L& & #Ed= s oMk (14)

1992 4E4 5 1996 4 £ TORIGE O/ & JMMERZ 22 & (1992 47 120 44, 1993 4 135 44,
1994 4E 134 44, 1995 4E 91 %, 1996 4F 109 %) Ol CK O &, BiKDOIFE L L T~ ~
M7y ME (Het), IMiERFEFE (BUN) Offi, &5 PCBIgE % KRDz, F72,
DHOAFEORR AL, TORELWET@EHZ L 00, B 1, k5l 2 E3E:3
129 Y 70T L7ze BAEEOMLTE CK A > 7vid, 1992 4F 115 4, 1993 4F 134 44, 1994
4137 44, 1995 4E 95 44, 1996 4£ 109 4T, T SDHF > 7D bifiliE CK O EFZ2Bbd72d
DIE 1992 4F- 26 % (22.6 %), 1993 4FHE 194 (14.2 %), 1994 4EFE 274 (19.7 %), 1995 4Ff
17 %4 (17.8 %), 1996 4E 21 4 (19.3 %) T -7z 1993, 1994, 1995 4E D 3 4E [ DA ZHHE~
P 7I (n=263) [ZOWTHIBEOHW 2475 &, I CK 1& Het, BUN, PCB i, E#)= &

B AR b7z, £72, BUN & PCBIEEOMIZ O A E 2 MHBEMRIEED b7z,
(#£8.5), 2T, I CK % HAWZEL, Het, BUN, PCBilrs, @& 4 £5% 5L L
L7z B ER ST 2 ATV, Ml CK EAHC BN 2 8 % RITTHF 2 e L7z. ERYRHATC
(&, EBSIIRTHHANED L) ICEBELERIMHL NIz, I, ZIIZE R OEHEAR BF 1R
¥aAfH3T 5L, Het:-0.19, BUN:0.14, PCB R 1 0.15, EBj&E : 0.25 C, EHEI KD
B 2T, RWTPCB, BUNBEDIETH 720 F72, Het FRADEHENZKNTTH-
72 (M8.17) TNH DAL, PCB OIMIERED EWRZH TZZUHOEFENL <,
Het fEAME L, MERFEFZMED T OCRZHE IMTE CK OfEA T 25 2 LAVRIEE N7z,

BUN & L%, MEZRHUPAEEOZVETH ), 578 L IEEE)IZ X 25T, Bk
IbDOEHEM L7z LA L, BUN O LR LB L ORIRL EIZ4HOMEE L Tiko 7z, I
i Het DI TR RIL, MEF S CTne v, i CK 1% 95 % UL E2SAMRR R L, Ak
EDREL LTHONT WD, £ L CHEDEBIEMIC X Y IEH AT IE CK O LA S S
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%8.5 Y7V roHMRK

CK Het BUN PCB TEEE
CK
Het -0.17"
BUN 0.21" -0.04
PCB 0.18* 0.03 0.23"
TEE) 0.25" 0.09 0.10 0.01
“:P<0.01
-0.19%x
Hct |
0. 14%x
BUN *
0. 23%% CK L&
¥y oy
» £ 0.15% Ff=0.15
R PCB A F value=11.7#k
(df 4/262)
- 0.25%x%
JE Bl
AR %L

8.17 MR DT O

NTWwab2s (15, 16, 17), Mg ESEDOTCETEAT 222 6H 5 (18),

8.4.2 HURIRANVE Y & OBR

(1) R A I MERZE O FIRIEAR IV E S (freeT4 & TSH)

i PCB gD L5713, EF“IﬁH?Tﬂ%““TRTT%) L<iE, HFRBALVE Y OET %3RS &A%
HENTWDE (19, 200, 7 2B 098 Tl freeT4 O T 283 E LT Ww 528 (20),
TSH % T3 @1@&1%1t%aﬂ>fw&w Do F72, NOHFHAERIZB W T TSH O &1,
freeT4 OEAEZ: EHE SN TWDE (22), IO FREEAVE Y OK T, FIZBIT 5 UDP-
glucuronosyltransferase 23FFE IN L T LI2X B EZO5NTWS (20), F72, HUIREHEAEE
THENL M CK FAOERE 2 D EL 720, 1995 FE5 5 1997 SE DB HE = xF RIZ MG freeT4
& TSH %52 L, i PCB - PCQ i/ & O EEZ MG L7z ZOREEZX .18 12RT (X
8.18 (A) IZIX 3EMD freeT4 DED L A L7 5 4, [M8.18 (B) IZIE TSHOEDO A b7 T
LEIRT ) HIRBRAIVE » LM PCBs IEEORBR AL MICT 572012, & 4 IEMRS
wmﬁﬂB%E,KﬂﬁﬁkﬁwM/BH®W%%thomﬁP@%tﬁ%M(m&w
(A)), TSH (H8.20 (A)) &IZWZHEZRED T (ZNn L r=-0.051 & r=-0.015), PCQ I&
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%
20 4
18 14 I Bl i (082~167)
16 1
14 1
12
10 1

0 05 1.0 15 20 25 3.0 35 40 ng/dl
8.18(A) free TADL AT T L

S N~ O
N i i i i

%
40 1

351 I

251 Bl EFEER (0.35~3.73)
201
151
101

0 5 10 15 20 25 30 35 40 4U/ml
8.18(B) TSHDEA 7T A

freeT4 L B DM (r=-0.215, p<0.01) %, TSH &IZIEOHME (r=0.623, p<0.0001) %
7 (M8.19 (B), M8.20 (B))o Il CK LADK T & L THIRIEEREL TS LT3
ZrkbE 2z, freeT4, TSH ZNZENDME CK LHERH 2089 D OUME L7z. TORHE
freeT4 & IfiE CK OAHBE (r=-0.83, p=0.206) %720 §, TSH & CK OB (r=-0.28, p=
0.6776) LFABHT, IMiE CK O LADHERE L LT, FIREEAVE X 25F 5 LT 5 0 REPE I
ECHIT L 72 BURBRROVE O A~OB 513 PCB £ ) & L A PCQ A%\ & W L 7243, BRIRAETR
ETL L) R BETIE RV,

(2) RWRFES A IWERZE OMER T L AT 10—V OFRFEZEAL

FURBRASREIR T 25 U223 A, miB#aL 27 a—)v (T. Chol) (. EFT 5. FIRERAIVE
Y OWFEIL 1995 FH 5 3FEMMEAT L 720 T NLARTZHEWM T 5 72012, 1982 4E2> 5 2000 4 F T
R0 7 4 IMHERZE O T. Chol O F MR & (X8.21), 1MLl PCB ik, 1Mk PCQ i#
FEDERIMER % Ko7z (K8.22 (A)(B))o b L, PCBAHIRMEREEK T 2 &R T 2% 5, #al
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free T4 (ng/dl)
20=
1.8 ° y=-0.005x +1.195 R?=0.003
16+ r=-0051 (NS)
14+
12=
10+
0.8
0.6
04
0.2+

0= I T T T T T T T T 1

0 25 50 75 100 125 150 175 200 225
PCBi&f (ppm)
B 8.19(A) free T4 &1fiitf PCB & OB%

free T4 (ng/dl)
20=
TT y=-0075x +1192, R*=0046
r=-0215 (p<0.01)

0= I T T T T T 1

0 1.0 2.0 3.0 4.0 5.0 6.0
PCQIEE (ppm)
X 8.19(B) free T4 & IfiH PCQ & D4R

IR 72854, T.Chol ® EADIZ 55 LD TT — % ZRKD72, ZOFKR, I PCB &
HDEPTEDLDWP LT BI2E b 5§ (PCB DML DA KZALIZF- 75 61.6 4F
ERW)o T.Chol 3T EAL TE TV AR EZ RO L h o /2o HAEIZIZE—DOREEH]
DT, HEZHEV T, Chol A LA L7zb o EHEMI L, BRRIICHEE 72 2 X 95 2R A LV E
YOREII R\ EHI L7z 1995 4, 1996 FEEMESZZE BT, FURIRFERIK M AEDT 2 44,
FIRBR B RETOHESE 1 2428 R\ 72 37278, i PCB iR & ORI R V£ >~ DBIfRIZ 4 < 7% <
FMRIIC SRR o720 72, 2D 34OV TIL T. Chol DIEDZE) % 1982 5 5 45
HrL7z%3 T. Chol I2E8)id 7% {, £7:PCB ODEE S %=dpo7z,
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TSH (1U/ml)
40 =

35 =
30 =
25 =
20 =
15 =
10 =
5 - o
W'T%if{1i1%v1*u° =

0 25 50 75 100 125 150 175 200 225

PCBiF (ppm)
y=-0021x +2341, R?=214E-4, r=-0015 (NS)

X 8.20(A) TSH kI PCB & ® %
TSH (1U/ml)

40 =
35 =
30 =
25 =
20 =
15 =

104

| " 1 v 1 v 1 v L] v L] v 1
0 10 20 30 40 5.0 6.0
PCQikZ (ppm)
y=3448x +097, R?=0389, r=0623 (p<0.0001)

X 8.20(B) TSH &klfiiH PCQ & D BR

8.4.3 EiIEER

INFET, IiE CK @ L1213 PCB oM, E#)w, v Hetfl, REEFO LA
HLTWT, HHoEREEL Y QHMIEEOEZEBEDOZAIHEL TVDELEEZLNLDT, B
YFEBR % Az (23, 24)0

(1) Hik

EEREI 1213 4 WG D Sprague-Dawley #HET v + 9 E%E Hvy, PCB % 5% (n=4) &xfMH
# (n=5) 124720 PCBHGREITH L TIE, WE 42 %D PCB42 (HEAL T3E) 295 %
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mg/dl
250 1

225 4

200 1 4. ST
{ L S S It B ".4
175 4 ——+ 6

150 +

82 83 84 8 86 87 8 89 90 91 92 93 94 95 96 97 98 99 00 4
y=057x +1374 ; R?=0218, bar="F15 = R
X 8.21 #IL AT 10— WEORFZEAL

ppm

4 }

R &&t‘;}y $¢$$4‘

ol ¥ Teey et —
307 ©
2.0
1.07
ol

73 7 77 79 81 8 & 8 8 91 93 95 97 99 4f
y=-0.04x +7.809 : R?=0.246, bar="Fy = [k

8.22(A) 1furh PCB i OREFZAL

M2 100 mg/ml D ETHEMBL, Iy VAV Y FHERWTLIEDH2D 0.15ml O % 1HMH
(25 MM TR G- Lz $72, #5813 258M120.16ml §¥2o% L, NS HEHHS L
720 TOKEE, T b 1ILH7Y) O PCB O#FG-#1E 450mg & o720 —J5, dHHREFICIZF&E
DY F FhE 8 EMAERIIHE Lze —MOEMMHE v I AMHa AL, SR ERE
H&E 4§t L, MiffEEz sl Lz 72, tHloREMHE eI AMHIE3 %7 VT — LTV
F FICHEE LR BLI1230% 7)) VICREL, WAREECEMEK L2, JFD7000
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ppm
200 4
150 i
100 it
{. o it
KLY Qe S oo
S, o Y LN
0501 R N 44«‘m:4% — h‘iﬁ
é: “Tﬁ’ vr'o . 6 b “‘ o"n . °‘ Q
g ¢
0004 r—r————rr—y—y—y——y—r—r—
73 75 77 79 81 8 8 87 8 91 93 95 97 99 4E
v=0.002x +0.296 : R¥=0004, bar =1+ [Hifsin:e
®8.22(B) I PCQs IR LA
g
500 -
450 - H__(B
400 - B
507 W_T
300 -
250 - .
. —m—  PCB¥%5#
200
b +J HE 74
1504 —O—  xEE
100 -
50
0 1 2 3 4 5 6 7 8 9 10 A

#3%; p<0.01
X8.23 fAEOZAL

(JEOL) #Z M\ Coftfsdlir, B Tt - 5EHRw

L7:0 & L THMIEEED Caveola

& Orthogonal array O %} U Particle ®% %2 5Hl L, —#iZ digitonin (Zi&E LAIZEA O

JLATFU— )VEEREELT,
(2) HEH

FEMM PO v FOFREIX 2T E SHBISHIL 7278, £OZALICIE 2 FEH THEZEDRED
bN7ze £ LT, FEEE TROMREIL PCB 55 378.5 = 61.7g, *FHi#F 445.0 = 30.6g TH

HaEERO7z (8.23),
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F L v g ARG

% %
20 1 20 1
18 1 ® PCB#5-H 181 ® PCB#57
16 | ESNii 16 B o
14 1 141
12 1 12
10 1 10
81 8
61 6
44 41
24 2
0- - - : ' 0 , . ; . .

0 20 40 60 80 100 120 um 0 20 40 60 80 100 120 um

8.24(A) MHFAMEEEDO L A 7T A

R v 7 X
“ I I | I
80 — :
70 ]
60 1 ] l l
50 i
40 = o
o o — —
= ~ = +
3 Y - 3
b + (<3 =
20 - S L
] ~
107
0
PCB¥% 5-#f pogictii PCB#% 5-#f pogicis
¥O% 5 p <001

X 8.24(B) P3O ik

R AR O I siAE e 813 PCB #5-%F 47.2 + 13.0um, xHERE54.9 = 14.3um T 2 FERH
WCHEEZRDIZ, 72, I AFHITBWT L PIHFHMAMEERL PCB #&5-# 54.1 = 11.1um,
HREE 64.0 = 13.4um T 2 FEMICHEAE T, WM& b PCB 5ROt a3 L
Tz, (M8.24 (A)(B))o b, RELMA, b 7 AHi H&E Bt i CIZZEME, HIE L O %
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o7z,

PCB# 512 & 1) Type Iif#E % £ & § 5 KAk, Type [ Mz ELTHL T AfHL b ITH]
O D 7 A B A LR O B S HEM S 7c A SIIHERGES EC BV T PCB
IR EDSIE CK O LA LR T WIRRBIZE G L T AWML H ), ZOJEKE & LTk
DEAIZE Db D%EZ, T v MIPCB z2#5 LMl oIEiEZ L% freeze fracture ¥ THEL
L7, TOMER, Caveola % (48.25 (A)), Intramembranous Particle % ¥ (225 b % 728
9 (£8.6), EHMHER, b I A% & b I2 Orthogonal array ZEEASHINN L T 2 W REMEASRIZ &
n7- (M8.25 (B)), Caveola (& pinocytotic vesicle & L < 1x T & OBITIER (25, 26), o
D reserver & L THEMALTWAEEZ BN, caveolin 3 D/ T8 OFKICEHRL T 5 (27,
28) o Intramembranous Particle I& glycoprotein T, Na'-K'ATPase, Na'F ¥ x )& L < & pro-
tein kinase ¥ # 2 5T\ 5% (29), Orthogonal array IZEIO 7 A a4 + (30, 31) R&ET
bV IMAE (32) OB THEINS %5, ZO®) X IERIEAMLED, HENTOWERE L <I2KD
Wik, KFXANTHALT 7 THR) ¥4 LOBENPHE SN TWD (33), PCB#HGI12 & 0 il
FARE DK D F v 2V DZEAL, & L AZHIFERIZKT v 2V 2 80 & & 5 il E 0 Z5Lh3 4 U
T, MiE CK A EHT 2L bEE SN, I L AT 0 — VIZEERMIZHK A 5 Digitonin %
W, WM I L AT a— VoS IRETH B (34, 35, 36, 37, 38), €2 T, PCB#5
7 v~ OMlEE % Digitonin TR L CHMBIEANO I L 270 — VO &H =% BI% L7275
PCB# 5L ay bu— VB OMIZEE A2k o/,

8.5 € O fih

Rl EAhEMRTS T, Mg S 7z Ml PCB iR EE & I PCQ i FE & PRI 501 & 4E O P39 fi &
RKD7zo F8.1IIRT &9 ICIMHK PCB i#EId S 1 3.7 £ 0.8, X :2.9+ 0.6 THEIZEEDS
< (p<0.0001), IiE PCQ iREIZT 10.28 +0.15, % :0.48 + 0.22 THEICKMED & -
72 (p<0.0D)o BLELBIZEM LA A IMEIFR L DO LHETEZOT, 1K PCB &M
PCQ IXHZIICH LIMEIRE LR T 27, RICBZELLPPEVEHET LA, T TORM
Fid, ik PCB i B A s <, Il PCQ I KM & h > 72 2 D7#IE, PCB & PCQ
DRBNMEEN DL Z L 2RIET %o

8.6 £ & &

B A IIMIEMZE TR LN A M CK O EFIZIE, 74 3 il SEELL 72 PCBs A3l 5
25 LI O B PR IS LA 52 T b EHEET 5o IiE CK O LHOFNIE, EBED
2 b, BRDSHRWZ &, MEAY b7 ) v MEMEWZ EHREL Tz, 72, Bkosm
& CK FADOHTTHY, freeze fracture TKT v F )V L HE%E E LTV % orthogonal array 7%
MR CHY 2 T\ 2 OIZEBRZE V. I ALD O T 3 PCB OEAURE S fze HURR AV
EUAOREITTL LA PCQ Osg B Hs il  HUARBRARREIC T IZ/EH L Tz, I PCB & PCQ O
REEBRLIZERDH ), SO NENTORBIEEDSH L EEZ LN,
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[ ] PCB# 5%
2 . R
/um L Lo AR L] w
20 =
i T
T T
15 — T
. 1
10 — >
h J
5 —
0
n=68 n=38 n=58 n=49 n=23 n=31 n=36 n=44
Piai Elfi Pifi Elfi
8.25(A) Caveolar Density
% %
20 80 1
B3 N b I A
70 1
15 —— PCB¥# 5% 60 —— PCB# 5
......... xof R veeeenees S FRE
50 4
40 1
30 1
) | = | T
60 70 12 14
/um? /um?
8.25(B) Orthogonal Arrays Density
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% 8.6 Particle Density

B P
PCB #x5-% pogiistii PCB #5-% pogiictii
EeSIR LN 907 = 348 920 + 344 2358 = 640 2421 = 323
(/um®) (n=53) (n=41) (n=59) (n=27)
v 7 X 886 + 289 871 = 255 2780 £ 401 2423 = 748
(/um?) (n=34) (n=29) (n=18) (n=30)

g o ! = ;.

B:Control# » :Caveola 3 :Orthogonal array Bar=0.1 ¢ m
1 :Intramembranous particle
[X8.26 Freeze fracure P Til
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9.1 FLBHIC

MHE Tl BRI, AR, AREWRD, BHEKE Vo 2GR, FHIZBHUIR O 5w
JoHE, IREE R, FHEOFM, HUDET & vo ZIRERICH] EFi T % 2 B E R % 58
L 726 IESSIEMEH OIS TIX 81.7 % (113/138 Bl) (ZHFIBRREZIEDFRD HiL/ze T ALIZIEE!
AP LHUKOEN M - ZEOOFET, I, Hai8, Hir, B, YHE, EHL 8
i, SR, JMEE s SRR b e, e, BB, BETIEMBIC R L EEZ R L 72
F 72/NRTIEE— RO BATEASEEIC G L CRAET 2R S5z, BILOFEHILIE
70.1 %IZRRO SNz TIUTEL—FMHOE G LEKRE BO Ml 2 SR NEE T, I,
R, N BREZ CoBEETICE RO, METIE LI LIERE R -5 72,
JN, BT, BRI, A, VR, A, ﬁﬁﬁ&f@@?%%%%%h BERCUE 71.7 %,
FEIMTIE 65.3 %IZFRDO HITze BB RTIIITIEALRBOON L2013 L, f
FILBE I LIT LTRSS %?b%ﬂtoitﬂfﬁ%#%&ibtﬁim~%%@U&ﬁ@?%
ErobbOWhol, oM, Hif, MEETORT#RS, EHEo#MIL, NOLEIRD
STz (1~3) o THAEDFELAY 72 B2 REAERIL & D 40 4ER TR 4 [P L, 2007 4E B O#ES CTLIAT
SO ERERPRD 5N EHIIH 30 B TH o7 4o LA LITET O EEMEE, I
G2 D R BREIIATE L, FRICERUR, B, ST, BHIREIEORAEEET A LD
Ho (M9.1)e —7, EHEEIK, BUF - BHE, UKD I,U?(U'_’E Bk, WEEE, AR S E
7212 50~80 % D EFICFED B (B)s HI SN/ % I T 14 A4 A VIZ polychlorinated
dibenzofuran (PCDF) A3& FENTW /22 L3 T2 1975 FIIEH S g Tz (6), &
HMHPOFTAF XL VEHIREOA ) —= v ZIZHREEZIRETH o 720 ILFEOFMLEIZLD,
Do villiE THBMEOS L 5 A 4 F 2 YHMENS TR L 22 D, 2001 4 EE A HIlERZ T It
FAF XY VEBEOWENFIB I, 2,3,4,7,8-penta-CDF 2SIHIE DFRIFTE K I b 5 < B
HGLTwa Z EAMER S NIz RETIEFFITHEE DB AEIRIZOWT, 1 PCB/ ¥ A 4 F 3~
HHIREE & OB DV THERL T 56

9.2 2001 FLLAT

1970 FEOEFHFAETIE, I8 I T4 A4 A VoI AFLERD 5753l OBIE A HEE T &
72146 24122V C, K4 OB E L lE DO BEAERL & OMBIDES S /2o 1969 4 D lE EAE
FESFREEIIBWTHELE, B2EOLOZEE, HI3KE H4EOLOZHEL LIEE, K
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9.1 JMERFEMIZFRD b NARMIRBIERE DL (2008 4ER)

YeMAE IR 25 720 ml R OB CIX R 2 L 10 B, 895 39 I, e 31 B TH - 7225, 720 ml
DAl 1,440 ml R ORETIZRF 2 L 0B, BIE 14 #1, FAE 31 I, 1,440 ml DL EORETIERF
%L 0B, BE 3B, FhE 18 HIL, BIEDNLWIZEEREZEDOEEDE %o Tz, KD
M EAEEE SR CIEE 1 BEIE~ A R— 2R & ) O F — ZHRIROHEM, MomFEikss, 42 FiE
G, 55 3 BEIEEERREC IS, JVBETRIRI . — 3 L 73808, SHE0, 3, AriwEtoBILoFEBIL,
A4 EIIEGOTIOFYL, LIS T AEEREE & STz, T OBITHER» S
B OB ES L VT E, BEERPEEL L2 ZEZ NS (1), DHIZ 35 141 4D
MHEREIZOWT, YO BIGEDER), Fi, RETORFOHELR ELERBIZANTES
ZREM 2 S T D, THASIOMERGE & FRREROBREE A BRI EOMBE»H L 2 &, 1
Ha& 72 ) OB 0B E S iERE L COMMICEELAOMERH 5 2 ERWSEI k-7
(8)o 1973 4E > 6 —H# D FREH 21T polychlorinated biphenyl (PCB) #FE DHIE D BHIE & L
720 1973 4F72 5 1976 412 137 440 PCB g EEANHIE S 7z HEE S 7235 il iie & B i
O PCBIBEEICHEEZRIEOHMBASH 5 Z EBH L% Y, 1l PCB R & ERARAER & DA
MR SN2 (9)o 1988 (EEDIMIEMZ 2 H O T, il PCB ORI EREAH % 250 %412
DWW, PCBIERE L BEIEIR & OB HE SNz MBEOKEITH -, =% L] +
++, +++% [FH ] &ML L, PCB %% 2.7 ppb Kiifi, 2.7ppb LL_E 4.1 ppb Kiili, 4.1
ppb BLE 6.1 ppb Kiii, 6.1ppb LED 4 #2577 2 A, I PCB i & B B L VR
ORETHE A E B Z RO 72, Bl RETMHE TlE PCBIRE 2.7 ppb RiHEIZBA~, 6.1
PLEBECTIEA v XS 4.04, JRig o B TEE Cld PCB 2 2.7 ppb K 128~, 6.1 DL E#
TlEA v XA59.54 Th o7z 7272 L 2 OME CTldifiiH PCB i OBl ERH NI —ETlE 2w
(10),
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9.3 2001 FLIE

2002 4E1Z 279 NDREEHE D LRI A AT, M 5 A 4 % 3 2 FURE & B RER & OB % 55
AT & D MRS L7z 4 PCDF 1 & BITE DAL, @5 0EEREE, #EomERE,
HAoro R, B - Ko sgikz, EiiORIERK, MOZBICAEERMEES - 72,
% 724 PCB i & BRI - YR85 - IO 0 BT, BHIE - W ORI I A BBz S -
72 (D)o FMEDZ KRV EFERZ BEEEINCSET 5 &, IEROR SN2 WEE
EOWET2BEBEOMPIEY A+ F 2 VHIRESB XL 0°2,3,4,7,8-penta-CDF 2 126.7 +
139.0 (pg-TEQ/glipids) B X U179.4 = 241.1 (pg/glipids) ZDIZxf L, THEEI S IV D
BETIEENEN202.3 + 227.5 (pg-TEQ/¢g lipids), 304.5 * 382.4 (pg/glipids) T, #hZ
NEEZE (p=0.04, 0.03) =72 FARICILF PCB iEEIXEREE 0 T2.24 = 1.40 ppb, =
JERET 25 IV T3.36 = 2.27ppb TH V), AE#A (p=0.001) Z7EH7 (11,

2001 4FE20 5 2003 4F12 359 ANDFEEHE 2 LRI 2 T\, 4 4 ¥ 2 Y FHOME 247\ B ER
(FMZIHHE 2 5 R LRGN, REOBEINK, BEOEEREE, BEowFRiks L5H
H2 o BOE, BEMkkE, BREK, Rk, NoOZLE) & OB %5 i & E
U720 FEREIR 2 FEIRME L, BRE, EAED 3 BEICH72. MA# PCDF i L, REOEEZED
{UIRMGER), T OFEEDOFSE, MEOEIFERREE, BEoaFibE, Pt - WAoo R aimiE,
BedB - B oOMERRE S, BEORIRIEER, NOZER L ARERMHEEH 72 (5)o

2001 4F720 5 2004 412 501 ADOFREE 2 HRIMZITVy, ¥ 4 4 F 2 24, PCB #, polychlo-
rinated quaterphenyl (PCQ) & FZEAER (RZIHE 7 5 5ol O LR, Rk OFENERK,
WEOEIERR B, @EOMBELAE, LREEH» O BOEYE, MIERKE, BEEK, GRik
H,ONOEER) LBzl A7 4 v 7 BIRGHICE Y MET L7z ik 2,3,4,7,8-penta-
CDF 1 1d 50 pg/g lipids PA_E & 50 pg/g lipids i 12, i PCB i 1x 2.0ppb L& 2.0
ppb A2, I PCQ #EE1Z 0.10 ppb LA E & 0.10 ppb Kl D Z N2 2 BEZ 0, MZIHHE
G TAED] ML) ZEEERZ -, =] & [+ ++, +++] OTRETN2BII5 T 72, M
2,3,4,7,8-penta-CDF i &, BHHORGINE, #EOGEILE, Wi - MWEL OB Z,
WEOEIERL B\ B R S o 720 [ PCBIEE L, #@EOmHRLAE, #EOMIEHE
B, BEROMERE EFBELMEDH -7z, 1 PCQIEE L, BHROMELA, A oEE
MR B ICHEBEHE»H o7 (12),

9.4 ZOMDEAFF UEhERH

1979 4R IZSE & [FIBE, PCB/# A 4% 3 YHIC X 0 B4 L 2 A2 803 5 2 & T Yucheng
(BEMIE) D384 L7ze SBEMIIC Yucheng B8 122 Z D EIEIR AT L 2o L 5 &
1969 4F O JHE FE B 43 F2 FEDO W C Yucheng DR FREIR % 5089 5 &, B 1L 20.5 %, 452
f£53.3%, B3FE11.5%, HA4EI0% &L o727%, M PCBIEE L DM IZED Lo 72
(13), BHHIET 1981 4F F TICHEFR & 72 Yucheng H.# 829 A1, 358 A DWTCREJE - kT
ROEEITONTze BIERDAZ 1° B, IS MEOBRELEZROLb0% TE, T2
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ZHEEE BILOFERABD L2 0% I E, WISMARBEOEBEREE L EEZRD L0
1B, LIS IICEEREE L BILOFRILE R, LIFLITSREREEZE) b0 %

VELLAEREESHTIE, I°E6.7%, T 36.7%, IR 18.2%, I & 27.2 %, IV E
11.2% & o720 FIFEEBOBHEIZOWTIMH PCBIREZHZELZEZA I E 116.7 = 36.0
ppb, 1 72.4 = 72 7ppb, 1 & 73.3 = 72. 3ppb T )% 71.4 = 30.2ppb, IV EET77.8 = 29.7
ppb &%), BEMIIAEEETROLRNo72 (14)o EAMOHLEATME CIEIMIER LK% £
BArE AN A7 0= 400 725 72Dk L, Yucheng TIXHIEFELKRE 5 LT L0472

0=V 500, &5WViEH A7 a—)L400 &£ 500 DG THo72LEZLENTVD (15, €D
72 OUMAE R 2 LRI S 1D PCDF O 7 2> CThg b IREEAS = W E4(K5 2,3 ,4,7,8-penta-CDF T
HDHDIZx L, Yucheng Tlx 1,2,3,4,7,8-hexa-CDF % octa-CDF D &2 2,3,4,7,8-CDF
LBV (16), ZNsDEMIKE Yucheng DFEZFFIER & DM OWTIZ I N T THED %
W,

1976 427 B2 A4 % 1 7 D Seveso T 2,4,5-trichlorophenol % #3% L T\ 72 T O R FH I H
&7z, BIERY TH D 2,3,7,8-tetrachlorinated-p-dioxin (TCDD) 2SEREZIZHH ENZH D
hEEE A3 L7z, 1380 TCDD BREIC & » THYLMITAT zone A, zone B, zone R 12471 511
720 zone A 23 D EEREEIZH Y S Lol (580.4~15.5ug/m?), zone B 1d X 0 KR 1Y
Sl (3.0ug/m?), zone R 1% zone A, zone B O E B #IH (0~0.5ug/m?), E5IZZFDJF
BOTGYIIFRD S 75 H - 72 M A reference zone & S 7z, FHFSAEROMWMETIX, Zh
ZROWIEEL TW72 15 RO /NEDO A2 1) —=2 7T, zone A D 19.6 % (42/214
N), zone B® 0.5 % (8/1,468 \), zone R ® 0.7 % (63/8,680 A\), reference zone M 0.1 %
(46/48,263 N\) \ZHRFHBEHRD N7z (17). zone A Tld zone B, R ICHREEIZEL  OIEH
JEIE BB DS54 LT\ 7245, zone B, zone R I CIIAEEZIIRO SN o72, £/22NEND
FEG % BAEREIC X ) 305 5 & 1380 TCDD iREASEWIT L, WFEMEEOEEESAEIIEW
ZEMHSMZENT: (17) Seveso FFTIE 193 LA BB ZIIEL, TDHH 170 44515
LT O/NRIZE S 7225, Z2OHO 1983 445 1984 AT N7 + U —T v THAT,
BOVFHE L T2 Dldb T 1% Th o7z (18)s Seveso FfhdsA: 20 412, FUREFE
JERE 2 FSE L 72101 %%, [ CHsSU e L CHEREIE 2 5E L 2 2o 72 211 % & ek L 72
T, BAEOIH TCDD iR & FFREEE OB AN D o 720 S HITHHEURE 8 Al
ol 2ol L WEET, Ifid TCDD i1 L IEREE OBAEICHE R MERH - 72
(19),

1979 4R 2T A ) A D3 v 7 v — 8k T o 5@ & OfERAEThbi . 5L 326 %
(1168 %4, i 158 44), M & 4172 PCB & 1970 4£ LLHT Tl Arochlor1242, 1254 T&» 1),
1970 4E LUK 1Z Arochlor 1016, 1221 Tdh o720 KIERERDOFREZRIZ, FLHE39.3 %, H#UK 24.8
%, T S5.0%, FEikHFE2.5%, @MIL3.7%, BINOEL25%THo720 ATV
k757 4 THREFRER S DDT O #W TH % p,p-DDE & 1) %> PCB D[l &A% lower PCB
homologue, £\ % @ % higher PCB homologue & § 4 &, [fiiH @ higher PCB homologue & &
EREEAT A OFRERIZIEOMBADFRD S/, Zofl, %R 16.3 %, BIEE 12.0 %, ARER
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BT 4%, PER6.1 %, IRIEEZ 2 %, ~ A4 K—2BROIEK 1 %% &EDIERD A 57225, PCB
BELORERMBIIR N2 o7z (2000 1971 EH0 5 1972 124 — X M) 7 O B Sk
TL¥;C, 2,4,5-trichlorophenol 3 & U 2,4,5-trichlorophenoxyacetic acid # & v |2 4 Bl L 72
TCDD |2 & » T 159 NDIE R BENTE LTz ZOHD 9241220 1990 4521 TCDD
DS S N7z FEIE Mg, 3 4B, JKee, wilbl, RIS SINIUIRREE RO S
N, 6 ZHIZEEDOAIZRED SNz KPR FEEE RO 5 N0+ TCDD i 1
193~632 ppt, H L 498 ppt, BRI O AIZFERD S 721 Tld 98~659 ppt,  H i 305 ppt T,
FAERE CTCDD MWD WEICH > 72 (21, 22)o 195342 K A 7 DL THC 2,4, 5-trichlo-
rophenol #HEH 22 & 722 T I 247 % D578 % 7% TCDD 12754 L 720 33 %121 TCDD
BEREZMIE L7z & & AMRHREIE 2 580E L 72 16 O W HfEIX 15 ppt, FSAE L 72425 72 12 O HH
X 5.8 ppt & M B FIEME TEWEIN DS - 72 (23), HE® pentachlorophenol HLi& T35 12
BV, TH5B#ED ) BIHFEELZIE L2754, BIELRP 2729 /DI 54 4% V8
VR A I 7o ET TTUE, BAEFE DY 1,168 pe-TEQ/¢g lipids 705 22,308 pg-TEQ/g lipids 72 o 72
DI L, FIEFEFEE DS 7 — 0V L7 Tl 424 55 662 pg-TEQ/g lipids TH - 72 (24),

9.5 & =

I TR RE IR OB E O IE H < PCDF, PCB i & OMNFR® bz, F 72> TCDD
X ahmEFRR T, HERLELIMA TCOD E L OMBE % RO LMENDH > 2o — 7,
Yucheng T3 Bz EAER & i PCB IR ICHIB % fRO 2o 720 RITTIENZNENRL 5720
EHEOLBIZHEETH 575, PCB, ¥4 4 F 3 VHIC X B REREROFEAMEREZ IS 2127512
H120, &- USRI T 2 2503 kd CTEE L £ 2 51, Yucheng O 4% 17 J§ i i &
PCB/ % A * % ¥ VD &RV & OB OB T S SIS SN b LEND 5,

R L & 4 4 % 2 HEERE L oML, EDOM, Seveso T & TCDD 12 & 55
T HRBOSND, mHRkAE L OMBIIIMELAL TS 25% o HE L Yucheng DAt 57
A4 XL VEPHRETIE, BREERETVOBTELF I LI LITRDSNLA, MEB IO
Yucheng TH SNz MO RELF I TN TH 5, FHAERICALNZHEEOBEIL
7 b IMJE - Yucheng DIAMZIZHE A 70 Vo JHE & Yucheng (3RO L AHETH L DITH L,
o5 A4F Xy VEPHERGETIIEILEALTRE BRRENZTHETHL L, MIEL
Yucheng (X PCB, # A4 F 3 V¥, PCQICLBZHEAEIRTHLDIZH L, Mixizs A &P H—
DIAFXY VHICLDHFETHLI LR ED, ZOEROFRKRTH L WHEMNH 5. 1982 4F
{2 PCDD, PCDF ORALZA) =T F A VEEAEL L EDRREE % o IR HFEITA RS
YORE, TOFMTIE—R S ANEBIEREESAON, BEEKE» AL TREAH AL
AR QIR FIIE DA SN2, BELEORLRKII Ve ZOFMTITRINZ L 2hHFICD
Wb L THELRFIIHLS N TRV &5, WESB L U Yucheng THELENEHRIZED 5
N7HEIC AN 2T ROEVOEE LTV ADhb Lita\v (25, 26), JlHAESSEERN M O K i§
At RO A REZE D EEIE IR 5 82 %, M ORI 70 %, WilEOMmELE 35 % ThHDIZHL,
Yucheng FHE#IHI O K2 i BT WA RE S (LB ARZ 5 42 %, INHEOEFEILAE 86 %, O MFEIL
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9.2 R MERLAETOREREN R (1986 4, RI2 X W ERID . FH
ORBEF BT IFRN LD L (X 400),
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%90 % &, WIS Yucheng TR ESICBERLEDOEERIH WV 27, Z OuifE &
Yucheng @ R FFERFIER DRI, HHIMZE T N5 BEEOE DG L T LT ERED
HHEEZLNDH, FEMISHOMITICL D, F 145 XY VHICK DORRERIED A =X
DIRHTH Do 54+ F 2 VHEOFHMEMIr3 % aryl hydrocarbon receptor (AhR) @V >
FDO—2Td 5 malassezin (&, & MEEAT /A MITR =T AEFET L2 &GS
N7z (28)o EBE, MEEZOCRILENAONLIMOEHIZIE, RELKBO AT =k
DEINIIMZ T, ERICHMBANORERAIZOONS (M9.2), F7MMESREORAOBHREL
EEWFHICIIRL ChrEL T, REMICBREEPBHRE LV HELH L (29, I
O MG, JWELR SR ONZOREEOHEFDOAL R L b—HIiE AR Z A L7z x T /Y
A MOTKRIN=VATHDUREMEETEZSNS, £7: TCDD 2#5-3N727 v FOTEMEDL X
R TERIZBWT, ACTH OHEIERETH % proopiomelanocortin i fn T D ISR T 5 2
L, TEAFIEMILO in vitro TORFERIZ TCDD 2 iRvN$ % &, ACTH OELEHHMNT 5 2
EDESNTBY 30~32), AT /%A MRLDRXT = VEETHIZE DVORIEENALN
UL EZ ONLD, WEEBLXEOTYAF XL vpEAE Tl ACTH ® L%, B
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527 THAR - BB R RE A I HE ST v,

WEAIBEOFIEB L OEIEE L IMAF 5 A 4 F 2 VEREICHEAPIROONEZ L, TNFETI
EFIETEDS S SN TWwW A& (PCBs, PCDDs, PCDFs, polybrominated biphenyls, polychlo-
rinated naphthalenes, 3,4,3",4 -tetrachloroazoxybenzene 7 &) 7% AhR OiEMEAL % HiE+ 5 =
& (33), {EMAL AhR 2 R OARIZHREIFEH S G/ NI v AV 22y 2w T AT, HEOMAMA
LE MR, BUOMKA L EEFHEE L Vo ERERE ICHEHUST 2 EEREET 2L (34) 7»
L, WHERBEORIEIZH AAR 2N L7723V 7P IVEENEYS L TwheEZ bNb, AhRIZU W
VRERAET L EMBE D SN ANIT L, cytochrome P450 1A1 (CYP1Al), CYP1A2,
CYP1BI, glutathione S-transferases (GSTs) 7 & OIEMRHEELZ DG ML T 5, 5144
F VIS L AHhBERIIFEEDS O TRE , WRBEROBEFERYELLDIZe M2 &
EREOMZYHF (Bh), AT VAT R (h/hr) ORT, 544 F 2 VB D T
BWEIEY N THEEERIZFZEO SNV, ¥ 7 ATIEDBA/2 v A2, C57BL/6 <
T ZNEY A A F T CHFUTK LT LD50 T 20 fEDEZ A H ), T DFEEIXIY 7 A AhR OBILT
ZINZEY, RMICE > TARR L5 A XL VHOBAMEICKE L EDNDH L 2 LISERT 5
(35)o b b TIHHEFRASE LM & A & F ¥ Y EIREOMIHB 2780 5 —75, M TIH 5 1 F
XU UVHRENPEVIZO LD O TEBERTIZEAEIEL 2 WEER LI E DML TW
%o & M ARRICHZ L OBIZTERPHE SN TVD, BIEE T, AhR & ¥4+ F T VL
DB EERDERIROP o T wdy, 779 IRERICHIZFED 515 Val 570 Ile,
Arg 554 Lys % [AKFIZFFDZ ¥ Cld AhR 28 TCDD 1245469 52 CYPIAL AiFE SN w2 &
AL X N7z (36), Yucheng BE CTOMETTIE, EiREEIIH SN CTOIEEREE DI
A 27 1%, AhR O ZH (Argb54 Lys) & (ZBF# X 7 20 o 72 2%, CYPIAIA @ Z 5 (Thr 6235
Cys) ®HWIEGSTM1 OREICEL VIINT 5 2 LAVREN BT METIZINTE THEIZT L
NNV TOBENIIT LN TR WA, SROGREOHED OO §REFEEEZEZ 6N
%o MEFIEIE IO THFIRIIETH D, —MRICHFEHEIE CHERTH L IUAEWE, #EHE, H
BREATOA FIMENTH L, WBHBEFCTIEL T/ 4 FOFEMEIRE SN TWwL Z L h
5 (38~40), HIEBEDEIEREZIZX L CL T/ 4 FEGEW A2 7 #/3L » ORRAERAS
LG S MBI RIS S,
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