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Toxic Effects of PCB/PCDF to Human Observed
in Yusho and Other Poisonings

Yoshito Masupa

Daiichi College of Pharmaceutical Sciences
22-1 Tamagawa-cho, Minami-ku, Fukuoka 815-8511

Abstract Yusho PCB poisoning occurred in 1968, when the human environment had been polluted
with PCBs and related compounds. The causal rice oil was contaminated with large amounts of PCBs
and PCDF's by accidental leakage at the rice oil producing Kanemi Company on February 7-15, 1968.
Much less concentrations of PCBs were identified in the rice oil produced and shipped from the
Company before and after the critical days. Concentration trend of PCBs and TEQ in human body
were examined for 40 years from 1968 to present. Concentrations in the blood of heavily exposed
Yusho patients and normal Japanese were PCBs : 80 and 1.5 ng/g-fat, and TEQ : 60 and 0.1 ng/g-fat,
respectively, in 1969, and decreased to PCBs : 1 and 0.2 pg/g-fat, and TEQ : 0.5 and 0.02 ng/g-fat,
respectively, in 2007. PCBs and PCDF's have been persistently retained in human body for 40 years.
Serious cases of Yusho and Yucheng having very high PCB, PCDF concentrations in blood have
suffered from severe chloracne, pigmentation, eye discharge and others at the first stage and
recovered very slowly with a lapse of several years. However, their hormone mediated signs and
symptoms, such as high triglyceride and thyroxin levels in serum, disorder of immunoglobulin, goiter,
decrease of sperm mobility, disorder of teeth and joints conditions, decrease of IQ score in children,
headache and numbness, etc, are persisting for more than 30 years. The residents in East Slovakia
who have been exposed to PCBs wasted from a PCB factory and have about 3 times higher blood PCB
concentrations than the controls, have suffered from disorder of FT4 and T3 levels in serum, disorder
of thyroid grand and thymus, dental defects in enamel developmental, hearing impairment at low
frequency tone, tendency to diabetes and others. Residents in the Great Lakes area, USA, whose
blood PCB levels are estimated to be higher than other places, have shown disorder of thyroid, T4, TSH
levels, endometriosis, joint disorder, and low IQ score in children. The levels of PCBs and PCDFs in
the blood of Yusho patients and Controls are compared to the normal levels of estradiol, testosterone
and thyroxin. In the blood of Yusho patients, concentrations of single congeners of PCB118, PCB153,
PCB156 and PentaCDF are high enough to disturb the hormonal effects. Blood PCB concentrations in
normal Japanese are higher than the FT3 and FT4 levels, indicating hormonal disturbance will be
easily produced. PCBs are metabolized to produce HO-PCBs, which bind to TTR and retain in blood
medium. Blood HO-PCB concentrations in Yusho patients and normal persons are higher than the
FT3 FT4levels in serum. Therefore, the hormonal effects of thyroxin will be disturbed in Yusho and
normal persons. As HO-PCB will be easily transferred to fetus through placenta, fetus development
will be possible to be disturbed. In Yusho and other cases, PCBs and TEQ (PentaCDF, PCB118 etc)
were ingested together and the strong enzyme inducers of PentaCDF and others have metabolized
PCBs to HO-PCBs, which have retained in the blood. Complex reactions of PCDFs, PCBs and
HO-PCBs have disturbed the hormonal effects and the induced symptoms and diseases would have
been caused.
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Fig. 1 Chlorine Content and PCB concentrations in Kanemi-bottled Oil shipped from Oct 3, 1967 to Oct 14, 1968.
PCBs with GC peak pattern similar to those of the Kanemi-PCB (Red) or environmental PCB (Blue) are separately shown
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Table 1 Average concentrations and half-lives of PCB and PCDF congeners in the blood of Yucheng patients (n=3) and

Yusho patients (n=5) after the incidents

233 days after

14-15 years after

37-38 years after

Yucheng Yusho Yucheng Yusho Yusho (n=4)
Conc Conc” Conc Half-life Conc Half-life Conc Half-life
ng/g-blood ng/g-blood ng/g-bhlood year ng/g-blood year ng/g-blood year
2,3',4,4'5-pentaCB 39 39 0.2 1.9 0.24 1.9 0.05 4.1
2,2'.4,4',5,5-hexaCB 80 46 5.1 3.7 2.7 3.4 0.81 6.7
2,3,3,4,4',5-hexaCB 22 12 2.3 4.6 1.1 4.1 0.43 7.5
2,3,4,7,8-pentaCDF 0.058 0.35 0.0013 2.7 0.0068 2.4 0.0027 5.2
1,2,3,4,7,8-hexaCDF 0.14 0.25 0.0047 3.0 0.0067 2.7 0.0009 4.4

* Calculated value from the concentrations at 14-15 years after the incidents
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Fig. 2 Concentration trend of PCBs and TEQ in Yusho and Control in Japan, 1968-2007
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Table 2 Concentrations of HO-PCBs and PCBs in Yusho Patients (n=9), Sampled in 2005

Concentration (ng/g-serum)

mean median min max
4'-H0-2,3'4,55-pentaCB (120) 0.059 0.062 0.000 0.108
4-HO-2,3,3 4'5-pentaCB (107) 0.144 0.165 0.037 0.239
3-HO-22'44'55-hexaCB (153) 0.036 0.027 0.020 0.066
4-10-22'34'5,5-hexaCB (146) 0.237 0.176 0.086 0.438
3-HO-22'344'5-hexaCB (138) 0.058 0.051 0.033 0.106
4-HO-22'34'55'6-heptaCB (187) 0.250 0.203 0.086 0.477
4'-H0-22'33'4,55-heptaCB (172) 0.035 0.000 0.000 0.101
> HO-PCB 0.819 0.680 0.390 1.362
23'44' 5-pentaCB (PCB118) 0.054 0.050 0.024 0.094
2.2'44'55-hexaCB (PCB153) 0.369 0.380 0.181 0.573
2.33'4.4' 5-hexaCB (PCB156) 0.142 0.146 0.072 0.197
> PCB 1.894 1.850 1.320 2.620

HO-PCB/PCB % 43 37 22 74
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nTwz, LaL, 1996 FEAL A+ F 2 0D
RVEVERZERT 2 L) ICEH SN &
VR~ 7 AEEDEY T b RS E N E
A (RIVEVEEICE 288, SEGEIER) &
TCDD @ 30~70 ng/kg #5-CTHA L. ZDHA
WEICZ2be POBEBNEZHEET S L 10~40
pg-TEQ/kg/day IZHH4 T 5. T IISAFEFFRE
10 LTCZEOt+HO—%KkobE 1 ~4
pg-TEQ/kg/day & 7 5. 1998 4E X ) WHO I
RIVEVEER LD RD721 ~4 pg-TEQ/kg/
day # TDI & 45 X ) IZ&H L/ 1999 4£, H
Kb WHO ERIBEICHRIVE VEEER 2B T 5
JiEE ) AN T TDI % 4 pg-TEQ/kg/day |2
EHLTBEICW o TWwaY,

WEO MBI R EIRTH HIEFEEZ S, KM
FikA, IRIEBRZ 7 S HERE L 2 ) 5 9k
HIZWo L ) EF®HEL TV, ARMIIEIET
HLZERHHTLDEFZLTILL Lo TWA,
L L, BERFEROKRVE S BEIZHED CRER,
Bz AL, MR OB, MiEY 1 ax >
YOEEE, fEST 7)) Y ORE R EE, 304
Db L2 HIEICBWTHERALTBY, L
DEREL5LTWEY, ZofrikiEn®
FEDEBH S ADILEH PCB, PCDF i ® 40 4F
OB % Fig. 2128 LTw5h. ioBEFSA
oI PCB, PCDF I EEDEE S AL
—MENOHHORETHR LD EEZ LML,
INEDOBRETRVEMRHICEERD L1 ED
MERHND 72D R IVE > DI IEEE & g L7z,
t MIEHROZA N T VA=), TAMATHY,
A TR R R ESY T OV R
ZOMOIMERRE, —# AoIE+ PCB, PCDF,
HO-PCB J% 0" DDE &£ % Fig. 3 12W~_TRT.

EIED S5 4D EE S AD PCDF, PCBDOH®
—ODEMEDEETL NS DFRIVE ¥ DI
HREE L DX A28 <, 40 4R L 72 BIEIC B
WTHRIVEVRELD S EWIRESHER ST
W5, TOMOMIERE S ADPCBIREIXWE
PIZINSDORVEYDIMBEHEELD LEnE
FTHH. —EAIBNTH 4L PCBIEEIR RV
EVOMBETEE XD b EWIREEDSBUE £ Tt
TWwa. 404D Lo E#H, PCB, PCDF 123D
CHRNVEVRFICLDHEDHR SN TN D EE
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Estradiol (Female) : : : ””:: : :
Estradiol (Male) . ” | |
Testosteron (Female) j————
Testosteron (Male) T
Thyroxine (T4) b—d
Free thyroxine (FT4) f—
Triiodothyronine (T3) —
Free triiodothyronine (FT3) J—
23478DF (5Yusho 69-05)
23478DF (Yusho 02-05) o e (11
PCB118 (5Yusho 69-05)
PCB118 (Yusho 74-06) | |
PCB153 (5Yusho 69-05)
PCB153 (Yusho 74-06) e | [ ]11]]
PCB156 (5Yusho 69-05) [ [ e —————
PCB156 (Yusho 74-06) S —————
TEQ (Yusho 02-05) e e e
TEQ (Control 99) S R ——
PCBs (Yusho 74-06) e
PCBs (Control 74-06) e ——
HO-PCBs (Yusho 05) e
HO-PCBs (Control 05) o
HO-PCBs (Cont CSF 04) | ———— [
DDE (Yusho 05) e ——
DDE (Control 99) e | | |
4-HO-PCB159 (Purkinje) o 1 e . e e 20 e e 21
T T T T
0.01 0.1 1 10 100 1000 10000 100000 1000000
pg/g-blood or pg/ml-serum, medium

Fig. 3 Normal levels of Hormones and Concentrations of PCBs, PCDFs, DDE in blood of Yusho Patients (Red and Pale red) and

Controls (Pale blue)

Estradiol, Testosterone and Thyroxine: Normal levels, pg/ml-serum

34)

23478DF (PentaCDF), PCB118, PCB153, PCB156 (5Yusho 69-05) : 5 Serious Yusho Patients, 1969-2005, pg/g-blood®
PCBL118, PCB153, PCB156, PCBs (Yusho 74-06) : Fukuoka Yusho Patients, 1974-2006, pg/g-blood®

PCBs (Control 74-06) : Fukuoka Controls, 1974-2006, pg/g-blood”

23478DF (PentaCDF), TEQ (Yusho 02-05) : Fukuoka Yusho Patients, 2002-2005, pg/g-blood™

HO-PCBs (Yusho 05) : Fukuoka Yusho Patients, 2005, pg/g-serum”

HO-PCBs (Control 05) : Tokyo Normal persons, 2005, pg/g-serum?®

HO-PCBs (Cont CSF 04) : Ehime Controls, CerebroSpinal Fluid, 2004, pg/g-CSF>®

DDE (Yusho 05) : Fukuoka Yusho Patients, 2005, pg/g-blood>”

TEQ, DDE (Control 99) : Fukuoka Controls, 1999, pg/g-blood®

4'-HO-PCB159 (Purkinje) : Purkinje cell, pg/g-medium®®

255,

PCDF Oif\EEFFFEEM I L D) PCB 25
ENTHOPCB AR INS, ER SN
HO-PCB i& TTR &#i& L CHLEH IZFERE 5 5.
WE B T HO-PCB i ¥ 11X PCB 2 o
20-50% T & % 1000 pg/g-blood F£ & T ML 41 12
FIET A, ZTNO ORI BERE 1 0¥
VIEEL D EVOTH A OFx Y Y ORIVE ME
Iz L TwardbnsEZONS. KE
OB M R o M HO-PCB i 0455
FEORETBITL TV 0T, BRIEOMZED
IEIIIRELBESEHLEEbNL. BHSIE
R OREIZB W T, ME® HO-PCB %%
m3sZLTTVFr ZMEORESHEEL S NS
CERIAHLTHE®, FuEramgomE
% AL <& %5 HO-PCB O E#iPH % Fig. 3 12/5%

(40)

LTw5. s OH-PCB & B F % il
T LI TDRETHD.

WHE B E & O — % Aol 7> 5 PCB, PCDF
DM DDT O E DDE % 1% U % Hexach-
lorocyclohexane, Pentachlorophenol (PCP),
Dieldrin 2% ST\ 5. 205 5 DDE &
ZPCBEHELLOLVOEEETHL INHOD
ILEW S RVE MERDBH L Z EPHLNTWY
LHOT, MEODFRVEY VAT LTHEIZHEELEN
TWwWhEEZLND.

4. EEDEREE

1968 7> 5 1977 £ DO RN AR L 72t ML EHE %
TN ORI EDO F v 1% 5.97 K O85.70 TH
DEEICREHEOEEN S Do 7220 ESS
7 16 468 L 72 1984 4F, & I aliE — 75
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2T 124 % O ME B F O BRI e 2 A L 72
Triiodothyronine (T3) & " Thyroxine (T4) L
NIVITHERFEICHRTERICEWETS o 7248
Thyroid Stimulating Hormone (TSH) &R I3 1E %
Thotz. B PCBs &0 A 0x vy ~Di
BAER SN TV, 1984 FEICFBEOFHE %
L7z, T3, T4 ROiEHE T4 (FT4) L)Vidxthg
HEEBELRETRO SN0 7208, M PCB
EEREWEE I A a0 a7 YHUEDE
BRI L 724, A o @ E ik eSS A
WEETIZEE O 60% 12H 5N 5HHEZ#MET
Holz. TOBEAIHA L 1993 FE121F 30% 12
F T L 728, 35 4F4H L 72 2003 411X B A
FHENEED 50% 12 THWINL Twi JEFIC
EHMAVECVEEICLD2EENEEL T
72431986 4 ~2000 45 0> 8 F WL % O B I I il
—F R B\ TR H PCB i EE AN Mg HH 8 2
VAT H—)b, HYERINERE & AZICHEEL T
L ONEE SNz 30 4EDE S EIEE PCB O
BHFERR LT\ 72 2002 E0—FHME T 20 1H
H oM AL o 9 5 y -Glutamyl Trans-
ferase, High-Density Lipoprotein Cholesterol,
Creatinine @O M{EHE LA PCDF LX)V & E
WZHHRE LT w7z, 30 4EDLE D &g PCDF @02
FASTREL LT\ 72 1086 4 ~2002 4F ) E i I
HAERS 12 B 2 e B 1041 % OB RS K
LV RO L) RBEBEPBIES A M F
PCB R IGARIMEREL, M€ 0 55 L
DA S, MIEHREABIOT VT I Vi
L WM OERm xS, Fio, REER
Creatinine J2fE L IZIEOMEZ /R L7, BANIZE
R LT\ 5 PCB 2 AR REIC B % 5
ZTWB 2000 4F~2003 4F 0 1 i WLHEE IS
Tl s PCB & U PCDF (& ANRD X 9 7 EIR
ERIEL TWA I ENbholz. Thbb, B,
WSO IHERT R, LUk & OREK
FAEARS | IRBRSE S W OB 2 & DIREERY
iy, 77 AR E Y, B, mRibE s
L ORRERERY . 36 ELU ORI NS Dk
ATk L TR LT,

5. BEBEDEREE
1979 £ B I2 BV THAROMIE & [7 Ckk7Z
FERMDFELE LT, EMESNI2TA AT AV DE
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T O ZFDOHZIRA SN T 7AW O EE D 5
FHET AL, ABMELE 1 ADMERL 72 PCB,
PCDF . UF PCQ D& ZZ 21 973, 3.84 JL O
490 mg & % o 7z, R OMIE B E BB L /2=
32 N2 633, 3.4 %1596 mg THo72DT,
FEAELHEULREICE 2 HHTH 2. PCB,
PCDF O TIEBEMEO 3P LEiiFE o
PCB, PCDF SRS H o7z, Ul EE &
AD KIS (82%) @Il PCB #E1x 11~150
ng/g-blood DHEFHATH O, JERIIIERIEZH, &
HEOBRLE, RIERE % & CTRWE & [k
DIERTH - 7252 S 14 FEFB L 72
1993 4F, HHazBE 795 % K R IRE 693 12D
TREIZEBILL 72 PCB, PCDF O @iz 2% #
L7z, ZORR, TEEEIIINNA 2B EER,
FRIRBRE, £, BTN G ORE 7 EORER
DB L TR LT a0 H 5% PCB
FEEREICERL 2B EMEEEORHE A, O 4
FNTTHED6 L 7 IR L 2R IS L
72 Stanford-Binet & O¥ Welesler HIgET A M2 &
D, BEOTA 1S Ao T L ) & FEIC
FHBEEDENDEE SN2 PCB, PCDF (2
HgedIN/zT 4 A4 A4 IV EEBILL 72 838& T 2002
FE7H1HETIZ6E0 U EDHE 162 4122oWT
HARENI T A MR L2 A, HETIZEST,
E{EEE S, FEEIICBWTAO LREER S
7B TIEERD B 5 72%° . PCB, PCDF
ZENL-BEMEREORB»SETNT16
WU EIC o 2B 12 40T OIREEZFA L

2L Zh, KTORERE, EHIKUNL A
5 — JRRERE IR I B WO RE L ) A E

2% 5 2 kA g s 2™ 1992 45, PCB,
PCDF %3 L 72 B8 5E FNT7 ~11 &I
WELZTHT32OROEFTIRELHRAL 2.
iR % 7 < U720k ) OSSR E D D % i D E & 1%
FEB oI H PCB < f-fito PCB, PCDF L
NNVEFBEIZHELTEBY, AEMHED 4t 11
RDKNAEDFUIIR RO T L ) & A7 @[ 2s
57257, 2003 4F, PCB, PCDF (2754 &7z
FTAAFTANVEERL 720 AR HEILL Twi
o7zl N 408 B OMIRIKEEX AL, 207 —
Y % SR N OMEHLEL 2 1T o 72, T ORER,
RS % £ TOHIE oYLz PCB, PCDF %
BRL72mATIEA T ATH o 72D LD
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BATII3THTHY, HEILEND 72,
12 7 A BN HEAR L 22 A > 728412 PCB, PCDF
EEL 2@ A TIE19.7% THh o 72 05%f s T
1$9.7% T > 7=. TR L 7-%1413 PCB, PCDF
BIECIAEZICMED 5725 BEilEES 378
& L PR 370 L OBEIRIF D) A 7 & Fid L 74

1, 95% CI1.1-4.5) %%, BUETIEE < o725,

6. PCBRIETHZREZEICLYFLEhAZON
X T7TRFERDBEZE

AT /NF 7 HE O Michalovee T 1959 £ 5
1984 4 £ T PCB O#s&E % LT\ 7z, Sk k%
PCB B 1600 >~ % Michalovce Hbiid |2 B
L7-%9 1998 4, Michalovce Hiis o> £ B & OF
PCB 7SBEZEALH X 41T v 72 W #ds Svidnik o 1E
Rl PCB i % il L7z, PCB #fiF5
7 ¥ 13 Michalovee T % 3327, #& 2752 ng/
g-lipid T& ¥, Svidnik TIZ5 1331, % 992 ng/
g-lipid T& - 72%V. Svidnik =R oI H PCB
TEFE L HARAND 1970 AR OFIGHEREE K O° 2005 4F
o WiE B #E O REICHY L (Fig 2),
Michalovce (EROFIEE XN LD b 358
WIEEETd o /2. $ 72, Michalovee 3R DIk
i OH-PCB £ F£ 1% 2 ng/g-serum T& 02, i
FEBFE D 2005 FEOUERE (Table 2) £V dEv-o
7z.

HYHIR (Michalovee) K OVK HE Hids o (3 |
2046 4412 >\ T TSH, FT4, T3, PCB % %l 5&
L 72. PCB L X)L %% < 530 ng/g-lipid ® ¥ &
PCB 2 FT4 K" T3 L 3 EOMBETH - 7295,
531~2000 ng/g-lipid D#PHTIZZN 5D L)L
ZIEDOHB & 7 % 7% ¥ PCB I & ) FT4, T3
LAV EDBRIZEZ: > Tz, PCB LV
BB WBITTIE TSH LAV 5 7209 i
Mg R 7 ORI = (Thy) &I+ PCB
LOWRE OB RE L. HEBEBERD 9
5 PCB LARLVAE WS )V — 7 TIE ThV I3 %
WCRED-72. L L, ZoMEANIFER, MRS
IZ& B2 5T i ge g o Hi 4 T 982
N D KR D 5 3K RE % B PR A TRz RE 5L,
TR O M o PCB 2 B2 258 £ V8 o g i 75 2 o g
MG LTBY, RIEOHEECHELS Z TV
HUREMED D B EE 2 5N HYMX e &

F72,

(42)

Ol £ A

D8~ 9D 432 L O DIRFE % F~<T, il
& PCBIEENEWIRE TII T F A I)VE KRGS
HHIAMDEENE L, BENEDKAKRDOEE
b %< o T Bl &0 8 ~
QIR DI 431 L ONEF OIREE % FR7-AEH, 1
&+ PCB I EEA & W R CTLX R I B oK E i
BV THEEMENEC 2 2BEEENE LN
7257 et e & ORI 2050 44 0 BRI 12 B
T 5 MM &2 T o 7245 F, ik PCB &
MEWT N — T TN 7 — T T ZEf
MAEDSIEHEOEEAA L, RIS OV
BREFEMOEENEZITHML T 2%,
2002~2004 £, AT NF T HETHE L 72880
I3 K OV BE7 I 92 #o> PCB, HO-PCB, PCP &
Ji %5 L7z, 4 PCB, 4: HO-PCB K UF PCP O
s L R R D LI F 24 0,92, 0.33 %
M0.69ng/g-serum TH 1), FEHOZNZN DML
W RE L IEOMME 2R L7z &30 HO-PCB
X TTR &AL T2l LIRIRICEBITL C
WBHILERLTNREM

7. —HIRIE T PCB 50OV iR {FROEE
-

1980-1981 4E X ¥ 7 Vil D fa & BTV 72115
DT I FICOWTHIERER IQ 7 A M%
ITo 7246 R, HEOIMmE PCB g2 & (1.25
ng/g-fat) 7V — 7 TIIEEIZIQ pMMEA - 727V,
1991~1994 4R IZ[A A% O FEM 70 P 2 47 o 72 4E H,
AL T PCB IZ&#E L 72O T I T
S REB O I H PCB IREED =W 7L — 7T,
EEDOIQ EHENIQHE Db ONDH - 727,
2000 FFONOHFHELZFMHEL T, =a—3— 27D
HHIEOEROLETITFIREORE KO TE
WIEEDEEZICE RS NEDY 72
1995~2000 4, = 2 — = — 27 Mohawk @7 X
U A EER O PCB S0 Il ik % 72, F
¥4 PCB &% 749 ng/g-lipid TH Y, HAA
? 1985 45D PCB #EEICHY T % (Fig2). &
OT A HFEERD ) B PCB iAW =5017
D NIIHEIRIF T H HIHERIMEN=GMONED D
FEHIZE, 7™, Mohawk @ 10-17 B OEH
232 4, Tl, PCB £ TSH L IZIEDAHE %,
FT4 L3R 2 7% L7227, 1999~2000 4F & OF
2001~2002 4127 A 1) A1 AHJ 2000 4 o I i
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PCB KU TEQ i Z l5E L7z, 215 D%l
¥R £ L F R PCB A% 140 K OF 200 ng/
g-lipid % 0" TEQ 7% 12.3 K 0¥ 18.2 pg/g-lipid T
otz T 2000 4E A D HAND P EE
RIS % (Fig. 2). I 4 T4 LV i
TEQ I & IZHHMOBRIZH Y, ZoRER
LR Ao N2 B 75 L= T HITRE
285 Z DML PCB SRR T O & V2 o
My TSH % % L7z, P450 2B R % 3
4% PCB 8 DX TSH L~V & IED I
DA BN PCBIENY 7 750 FLAVIZH
WTHH A XY VRVE VEEEICHEY S 2
TWE . 7Ry A D20 EoKA 1721 £
» PCB %0 L IR E OMGRERN. &
A 4% V8 PCB JUIES A 4 % ¥ V# PCB &
THOBE R E EOMBERLE:. Ny o275y
R LX)V PCB S RWHEICESG L T 5 1
BelEDSd 570 2002~2004 4E, NV F— 2B W
TIEH51M 198 10> PCB, DDE %0 K OV A
OF 2 VARIVEYDOREDNME SN FFED
PCB BEMWAREEIZFT3I RO FT4 L)V L&
DA L7223, TSH & IZHERD 5
Nihorz. BEHYO PCB 23F RO 1 0
FUUVAT A, WMOFEEIIKELGZTWL E
#2555, 2000~2001 4, HIETHE 118
% W IR O iG % K O 1L Dioxin, PCB i
FEROYAaxs r BERVECREZHEIEL
72. T4 x TSH | non-ortho PCB & & (3040 B
ThbHIENbhrol. BREHYGO PCB %39
AOFT VT4 =Ny 7 2B 52 TCnbk
Zzon5%

8

5

WHREAYFEAE L 72 1968 4F-1% PCB BREiH 44 b 7222
DEA G TH o 20T, AihrELTAED
M) OREETPCBICHREINTWEEZD
N5, WEARITHERE 25721968 42 H 7
~15 HIZHIT &Nz 2394 AF A V2%
D PCB MRA L TW22S, ZOHiAIC AT S
NI=A R4 AF AN b PCB At &
7. MAEREE N OV N 1969 4E 2~ 5 2007 4F %
ToIEH PCB, PCDF EOLBZHET S
EFig. 205 912% 5. Tbb, 1969 FEEHD
HE THE B E N O AN O I & (X PCB %
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80 M UF 1.5 pg/g-fat, TEQ 7% 60 2 U8 0.1 ng/
g—fat TH - 72H DA 2007 4£121E PCB A7 1 e O
0.2 ug/g-fat, TEQ #30.5 &1 0.02 ng/g-fat &
eofz, HEEOTFEELIZEL ) IEFICRIEAN
WZHREE LT\,

HAK N HEOMED & 9 I2iMiEH PCB,
PCDF BEMIEF IZE 2 o 72 IREEDER IZIE F
JEZ S, ELE BEAL L EPFETho72
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27 o7z, BEEFERORIVE  BEDERE & A
SIAHIEIR I R YRR O IR, I A
O& rOFERE, fE7u 7)) CofRE, HIK
WRIE, K7 o) O, K O BIETSE O 5
W, B - LONSEMEERO R, TR
BT % &, 1330 F L ERRE L 72378 T LRk
MLTAONLZ EDHDH, AUNFTHEEO
PCB 54 #Is C i i PCB 2 B 25— B b5 15 4t
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DEEEE, ARV BGES OB R, B RRE
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I D FEIRAIA B 7z
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0¥ EOIME R RE DML L 7
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FT4EE X ) L EWDT, MHEEE R T—FAD
A xR COERIZEEL SN T, MEOFEIC
HENRHLLOEEZ LML, HO-PCB 13k
L THBIBICBIT T2 225N TWEDT,
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