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1968412 P H A —#5 12584 U - lfEA MR L L TR STV h 4 7 10— 400(KC —400) %
ZBBALAED A I T4 R (BRI OBRIIEVEBI -2 ZEIRBCASATV Y, LUK, il
DPCBHMA(KC—400% &) #BAWT, HWERHIRSES NN LAL, Zh 56 OFBRIZHE% #
BT 3L0TIEE Dok, 22T, MES L VRERRMOBRIF 2 &N/,

2R, MELPCBEMBRTS BENPCBREEC—MRBEHRLOMII>ENL I %
FRRABHS 21T 572,

1) EREHHIZIZPCB ¢ #IZPCB LRIBDOP C QY #MBOPCDFY »° 275+ 5(Fig. 1), ¥ 7=,
ZOPCB AT TT O B A(KC —400) & 2% 5> T 5% (Fig. 2),

Clm Cly Clm Cln y o Clw  Cly
gj @ @ @ m n .
0 @ @

Polychloroblpheny]  Polychlorodibenzofuran Polychloroquaterphenyl
(PCB) (PCDF) (PCO)

Fig. 1. Structures of PCB, PCDF and PCQ

HEOBBIIATR | HECHE DL FORBRKEE (7aLT 2 A), WA, K, &EEE ENOBRLE, Rk~ 1 K-
LBRORRK, WE LY )L T4 FOERL BN, REBREEDNET

— 420 —



2) HERZEOEANP C BRI, —m@%‘%%%#mms%ﬁz%a;& D, BREMNLZPCBM
mMERLTW3%Fig. 3),

3) MAERE L BMENPCBREE L T, ZOERIEL S, ¥4 bbb, BEANPCBRESL M+
PCBBEMIIZ P IEVIZL 22 b 65 THKER (BEER) 138E T, PCBERW 2 F i3 hid
SEHRRI T Z OEERILIBR T 3. —F, MEREL, RERSHELULS > THHBERIH<

2

s tH]
" Kanemt Rice GiL (A) 00€ 2 Yushe patient
’ o Y9
%, %,y 0
]
' 9 00€ Normal Adult
9| -
2
e
[Y) S0
b1
wsho uil
KC-400 (C) s '
\M/\J 82022 41 @ so
Fig. 2. Gas chromatograms 9f PCB Fig. 3. Gas chromatograms of
residues in rice oil, residues in Yusho patient
PY-PCB and KC-400 and normal adult

LR ->T, LtOMEREMHETAZ210kY, MERRWEDORMD S S 5 3 HIESAE TR
BICERLZMARBIZLPTEDZLDEELLNS,

FREREINSOBES,S, T, WEQERWEO EARIZPCB T34 <, FRMPIZEENL S
PCDF Ch B Z L #BALRIZT 5L & HIHEREMBIIREL TEEL 2,

$1% PCBB#EMEDEEKNTRE

HIERE A ICIE, PCBLSMIZROPCQAIFET 5, LA L, ZOPCQRERIHEHKNPCB
(PY-PCB) 1220w TIE, ZDEKNBRBOREIZEL B,

%2 27T, PCQXPY —PCBDAEKNES * R & AV TRETL 7,

PCQUIIPCB L2 L2 VTR I SREEE s h b, —7F, BWHPIIERE T 2PCQ O EWEREHEH
(B.H.L) &, FFIZHF 314.11H » 5 Igi5#E# D 41.30 HOMT& ¥ (Table. 1), PCB &£ 0 & &R
I3 5R Y, .

ZARE DI EE I N A~PCQOBIZITEN L ZRFRO N, T4bb, IR TIXIBIHEM I N
TEEEPCQ(7CL~9C) A 2L, F7-, BBV THLENEOMMI KL 4 513 EHEEPCQ
»% 7L 12(Fig. 4) o

HEEE P IZE&E N 3PCB(PY-PCB) 13KC —400 #9525 L ZigtE 2 &<, 7=, ¥L1EPCB
MK b MPCBRITAER£% >/, (Fig.5),
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Fig.

Table 1. Biological Half Life (B.H.L.) of PCQ in Rat Tissues

Organ and tissue

Duration (day)

Regression egquation

‘B.H.L. «(day)

Liver-
Kidney
Lung
Heart

Brain
Spleen

Thymus
Adipose tissue

Blood

Y=log y

1-11
11-50
1-10
10-50
1-14
14-50
1-20
20-50
1-50
1-10
10-50
1-10
1-12
12-50
1-10
10-50

y. residue of PCQ in each tissue (ppm)

x: duration (day)

Y = —0. 0672 + 1. 5662
Y= —0.0289x+1. 0834
Y = —0.04395+0.5275
Y = —0.0158:+0. 2125
¥ = —0.0640x +0. 5475
Y = —0. 0089x+0. 2060
Y = —0.03155 +0. 4497
¥ = ~0,0109x 40, 0537
Y =—0.0134x-0. 4175
¥ =—0.0716x +0.3743
¥ = ~0.0092x - 0. 2683
¥ = —0.0555x+0. 3302
¥ = -0.0287x +0. 7414
¥ = —0.0073x +0, 4603
¥ = ~0.0704x +0. 1191

¥=-0.01405—0.7125

PCQ was given orally at a dose of 1.26 mg/rat/day for !0 days.

408-414(3C1)
442-450(4C1)
476-486{5C1)
510-522(6C) ) e
544.558(7C) ) R e
578-594 (8¢ ) e
m/e 612-630(9C1)
m/e 646-666(10C1)

4.

4.48
14.11
6.85
19.11
an
3.7
9.57
27.57
2151
421
2.9
5.42
10. 50
4L.30
4.2
21.57

| Stardard == Liver mmem2 Adipose tissue

(A)

1 ' N 1

m/e 408-414(1CY)
m/e 442-450(4C1)
m/e 476-486(5C1)
m/e 510-522(6C1 =
m/e 544-558(7C1 B
m/e 578-594(8C) )RR ]

/e 612-6]0(90‘
m/e 646-666{10C1 ) Eny

il L 1 1 1 1

0 20

46 60 80 I0Q

i20 0

3
40 60 80 100 120 140 160

Relative ratio in each GC/MS chromatogram area of standard PCQ,

the residues found in the adipose tissue and liver of a mouse(A)
1 day and (B) 28 days after PCQ administration (m/e 510-522 (6Cl)
is 100.)

47 9

F1g 5. Gas chromatograms of accumulated PCB in the liver of monkeys
KC-400(5mg/day) or PY-PCB(5mg/day) was orally given for 20 weeks.

T4b%, KC—-400 #5858 Tlx, 2,4,4" —trichlorobiphenyl (¥ — 7K), 3,4, 2/ 4’ —tetrachlor-

obiphenyl (V¥'— 79) 7%

ED3I~4IFLPCB 2k DHI60% % 5D T /2o —F, PY-PCB#E5#HT

i¥, 3~ 43H{LtPCBI3#920% T 3 #°, 3, 4, 2/ 4,5 —pentachlorobiphenyl (¥'— 25) .3, 4,2, 3, 4’
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pentachlorobiphonyl (¥'— 728) # F{kL 3 3 5#ILPCBI3#50% £ 5D T Wi, iz, FEELH
MASEEELRTVAAFNLTT Y b L v EIRERR 4R ©— 225, 28, 47(3, 4, 2, 3, 4] 5—hex-
achlorobiphenyl)® &2 PY —PCB #58T%£ <{, KC—400 50 #HIEL DR TH - -,

LI EOERIE, HEREFNOPCB EMEOSHE" LB —HT 322 Eh 56, 19814F

X0 I PCQ ORMEE A ERELED — DI & 5H iz,

FB2E MEABEFRNIIERE T 2FEMNPCBMEKDKRA

HERBRNICEE T 2 PCB#KIT, BEMNPCBEZEEXC—BRBEZEDZIASLELY, BEMN
ZPCBHMIEAZHL TWw3Ix 512, HEDEKIERE FHICHET 2

L7adoT, ZORENPCBMMIIMMERE L BEE LRI 5L EL, EBRHWE2HVTZD
R A

HERZEENIIERE T 2HENPCBHEK A Y A2 HWTHE T3 ERDER, KC—400 HmE
ETHERERL W EAFBES 21240 (Fig. 6, KC—400%), e Rm 253 32 &12k0, 1
U CEBA A 2 - /- (Fig. 6, KANEMI RICE OIL),

22T, ZOFHRIL, HERRMmBPOPCBMEKICEET ZID», b3wit, MEICFEET APCDF
ORI B0REREL 2,

9, MERKMBALSHL - PCB 2 BMI5 L -+ 25, KC—400 Biks L ik, HESRSE
5D PCB MK IZHEEL % » - - (Fig. 6, PCB**) —% KC —400 X i ik ®PCB ¢ PCDF %A
BRICH 5 3 &, IMEAE I AEOPCBMEB A HEH L 72(Fig. 6, KC —400 + PCDF**, PCB*** 4+
PCDF*),

X512, PCB & PCDF #[BHEE L~ T v MIFI 70V — 4% W Tin vitro TPCB % f# &
wBE, ¥— 225 28 DAL AHEEIEVPCB MK A5 5 h ik,

F T S Rt R A PO SRR i
-R— xc. 100" +PLOF " = [ L |
i il . o
=y 7 = -1 l [ |
T i i : 49‘_ M e o e _L‘. —
4 A

SE e eeareeepcorr |-
9 gh-_ PCBTTUPCORT L

g
1

1 TN KC- 400 i N E b Ao “b i i

I THA LI 9 ‘1- :; _q‘ =1 "u%~_:j
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Fig. 6 . Gas chromatograms of PCB residues in treated mice

* KC-400 (7S0ppm)
** PCDF (K-PCDF) fraction from Kanemi rice oil
*** PCB (K-PCB) fraction from Kanemi rice oil
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LEDzZEh5, BEREARNICERET 3HENPCBMEKIZ, PCDF 0BFEICLVHENPCBR
MR (E— 225, 28) FFREMEESNER, BREhdZ LML &,

L7#>T, ZOPCDF Al EEL AE 5137 LT w52 & ARBE N,

BI3IE WEREMEDORH

—EEEHPCB BEHEBROT, AKIZ@AT 5 PCB I HIEPCBAAR(KC —400% &) £ B2 -
TED, MELEOBERIVEFRIISZIVEBLHERT AL ELRIEL S 2 v, FICHERRZERIL,
PCBME DA% 5 THRBDPCQXPCDF OFEIZLY, —BEESLHEL TWw3, EE, ML B
¥£MPCB £F%E Tl3, BKRERIN —HBEL > T3]

EHL, MEOMEIIZIIPCBAKE & 127+ 5 PCDF, PCQOEEABERL T3, 22T
JFXE#iz &% © 5 PCB, PCQ, PCDF #k iz MO % #%>PCB(PY-PCB), PCQ, PCDF #
EFRENEYVHL, 2h627 Y FELTHNIIREL, % OEREIMEDEKIER & BRI T 2
ek, WERRYWE OB 2R 47, _

PY—PCB, PCQ, PCDF XUz 5 DEEMWTH 2 Mix—1KC—400 2 £, 7 v F DS
HE, MEECFIRERE, T3 79— 28R REEFEL, REMES X OREHEES 2
EitfE4 DB e 52 /- (Table.2), &%, PCBHERODEWIZ I > TLEKRBENF R L -0 T
4bb, KC—40013PY —PCB IZ N THBOREASR (i B L5 2 2, BRFEEAILE
IZPY—PCB k0§,

DEDX) 2HBE2BAET L, ZOEMKEENHSIEIMix—1>PCDF >KC—-400=PY -PCB
SPCQ Th-7, B2, PCDF R Zh % §AFMix—1 Ti3, KREMNH(Fig. 7) & & Uik IRERE
RREEEENRIPBRE s, LAL, ZOPCDFMix—112H5WTH, HERZIEED LB
ReEFERIZLIIERLE» 57,

Z2ZT, ANMUIBLEWERHYWTH I3 LA TEHERMEBEDE OEREE 2RI L 72,

P —KC —400(KC —400 112 & ¥ h 2 B & OPCDF #K* L =4 0), PY—PCB, PCQ, Mix

Table 2. Effect of PCB Related Compounds on Rats

Mix-1 PY-PCB PCO PCDF

similar to Yusho PCB  similar to Yusho PCB
tncluding PCQ and PCOF except PCQ and PCOF.

Hatr loss + + + +
8ady weight + 4 + + + h
Serum triglyceride ++ hH + + h + (M
Serum cholesterol + + (M + h i + h
[mmune suppression 4+ 4 4 + 4+ +
Ratio (liver/weight 4 4 (1) + M -+ +
/body weight) -
Patio (thymus welght — < (}) -} 4- + + ()
/bady weight‘i - h

Hepatic microsomal <+ - ($) + + + + 4

enzym activity

Animal : rat (SD,8, S5-week-old)

Dose :Mix-1 (PY-PCB Img + PCQ Img + PCOF 10ug/rat/day), PY-PCB (Img/rat/day),
PCQ (img/rat/day) or PCOF (10ug/rat/day) was oraily given for 22 day.
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Fig. 7. Changes in body weight of rats dosed with
Mix-1, PY-PCB, PCQ and PCDF

—2(PY-PCB, PCQ, PCDF OEA&M T, PCQ, PCDFOEHMix—1 L0 DH%Ww) 5 ETT v b
LA OFEA DRBIBE SNz (Table.3), L2L, 7y FERLED, Mix2#5H4 LIZHENT,
IMAEREA O B REIEIR 2380 5 1 /- (Fig. 8)

Table 3. Effect of PCB Related Compounds on Croo Monkeys

P-KC-400 Mix-2 PY-PCB Pca

except PCOF  similar to Yusho similar to Yusho
PCB including PCOF PCB except PCDF

Hatr loss + + + t
Body weight + (b + M 4+ +
Serum triglyceride + + + + + (1)
Sarum cholesterol + (1) + (}) + (1) +
Immune suppression + + + + +
fatl (ver sl 4t (D +h +h
Moty ety |+ (h ++h +h +(h
Hi tcal ch

e+ 4 + v

Animal :Croa monkey (-?' , ca. 2.5 kg of bady weight)

Dose :P-KC-400, Mix-2, PY-PCB or PCQ (5 mg /monkey/day) was arally given
for 140 days (20 weeks).

22T, ZOMix—2I2&Fh TWwWAPCDF 2308 L T, HNizfELAZEZ A, Mix—2 LEIERIC
HERAEOREEEREBRT 5 Z Lk,
LIEDESR, BEQFERME L, MERRMPBIZEENS2PY -PCBXPCQ T%<, PCDF T&

BZLEAHEEPILE T, LT, BMEMNPCB BEE L HESZEDERDEVIE, PCBHAKD
BWEYY, ZOHFIZEENEPCDFIZES8DTH S,
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Fig. 8. Face and whole body of monkey fed Mix-2 for 16 weeks
The animal fed Mix-2 had periorbital edema, appearance
of acne and hair loss in whole body.

% &

AFFRIL, HE L BEAPCBERis L U—BIRIEHR L OMOMBREEZRHT 5 Z L 12k Y, H5E
RALZRB-LDTH 3,

MEERERMAPICPCB $#ICHFEL, ZhETZOERFLLHMSNTVE - ~PCQOERNS)
BEMHSDIZLAE, §4bb, PCQIIPCB L EL VETMICHBEEREIN S, —F, PCQ D4
BT ABREMIIPCB LD BV L AHBIL 2, & 512, ZMBDIcEEEh-PCQOMIZITEMN
REENDBD LN, HRPTIZEHEZR SN TEEFEPCQIFELHFEL

PCB#ME P RL2 L, ANEHEES L UZEHEPCBHMRAAEKELZZ LWL LI 57,

HERZOER S FEICHML T 2 BEENREP CB OFEMNLEBIL, BERHmPIZEENS
PCDF 2 kD3RI B2 L 2SI L 2, FUVERAWEZ LI, HEREDERZBRT S Z

EWHII Lz T4bb, HVIZPCQ, PCB, PCDF MEG#X°PCDF % #4 5§ 5 L iMERF A DIE
RPIFBRL 720 U EOMRERS S, HEOQFERWE L, MERKHPIZEE 1 3PCB(PY-PCB)
PPCQTIE%EL, ZOHIZEETNTWBEPCDF ThE3Z L 2B EH»IZL, 4RDPCBERIZMT
AR E L OCHEEDHK I L, EENLEOLOMR L5252 L Plik7,
BN
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5) MHEBA, AlEEE: SREE, 70, 229 (1979)
6) FF LA, FIEMT, HE M BEIE, 66, 610 (1975)
7) PR ABKEFRE, 41, 1(1978)
8) H. Yosnimura, S. Yoshihara, N(Ozawa and M. Miki : Ann. N. Y. Acad. Sci., 320,179(1979)
9) T.Kasnimoto, H. Miyataz and N. Kunita : Fd. Cosmet. Toxicol., 19, 335(1981)
—426—



10) T.Kashimoto, H. Miyata, et al : Archives Environ. Health, 36, 321 (1981)
11) =H 5., HMHEFEA JBHEEE, 66, 624 (1975)

ANXNOEERRORE

AERE DR & B ICHBML TV 3 RERNZREP CBORENLHER P RRBFICEE N EP
CDFIZEVRETIZLAMONIIL 2, 2D L H 5 PCOFAIMERAE CEEMET 3 2 & 2
REhADT, YVEHWZOWME 25T 32 L ICEKDREF LML, WEICLDHVIHEEE
CEERZ2T 3L E2MELIZL k. ThEDERDY S, HERED FRME L IMERRKHPIZE
NW3PCDFCh3 Z & ¥iEMAL 720 ZORRIZASHNOP CBIBERIZMT 2K % 5 VI MEARIEIC
T A8 L WEBALHERRE L TEEBLOZENE2ZETIILETILOLHEL 1=
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