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Foreword

Hiroshi IBavyasHI

Chief, Study Group for the Therapy of “Yusho”, and Professor
of Medicine, Third Department of Internal Medicine, Faculty
of Medicine, Kyushu University, Fukuoka 812, Japan

This is the 7th report consisting of collected papers on PCB poisoning (Yusho)
written by the members of the Study Group for the Therapy of “Yusho”. This issue
contains the results obtained within the year of 1977 and 1978, in succession to the 6th
report published in October, 1975 (Fukuoka Acta Medica Vol. 66, No. 10). The papers
also describe 10 year summary of the study since the outbreak of the “Yusho”.

The total number of the Yusho patients reached 1684 at the end of 1978. Yearly
follow-up examination of the patients has been carried out by members of the Study

Group. The Group is also conducting the experimental studies on PCB poisoning in
Rhesus monkeys.

The work published in this issue has been supported mainly by the grant from the
Ministry of Welfare, Japan and partly by the grant from the City of Kitakyushu.

MfE & PCB (EMLE 7 = =— ) BT 205iHE ET74H] &, Ao RESE (B S24E
3A) whl&ks, BMMSB3EIZAZITOYMAIOMARELER L OTHZ. KEELH
FERERI0VELRBLALDOT, HROHFA4KZDOHEO HBICS>VWTOBEL 2L FhO HxXtic
BlilZ Tk, RlEEORRO—HERRNICHEA L T i,

AEEOWFIMEBBEEIE L 0L, WRBIUNASZ 2L (BEF 184, wHPHly, 2
W32, BERE3IG ABKKRELIL B-ERRE1L BERAREL1L, EVEENEDL
ZDENZTHS. THThELHEMNBIKBY 2 HIgEiT> LEKK, WRPE &L THERER
OHWAKE>TT AW vEHNT [PCB MBEORER X CHREER] PoEEEELL. B
1B, OV VOERMERIKEMRERBT TS, REKBOTIEZ ORREEFHMCENEZ
IR L Tz 0.

—75 AMFHEERETOHMERZFECHEMERO REPHEREMARZ LB THA%
TS T&l. CHHERED BEHHAE CHREEO HRICOEE L BELREETH . B
SUEEORBICBO T BRIENOXREE 665 L 167 Z0ZRERHEL, 55 1034082281
fo. NRBHRCKHT 2 Z2RI5.2%THY, F2HEER T2 ZRI61.7TH TH>
foo =7 RREHOZPHBERSEZT, b 1184% BLAY) B8ZB L. ZLETEORIM
FEOREEZY 601384 (6.8%) THo-.

FR2CEHEE T ZERERERRERLIY, BHM3~3E0 HHEFTEH 745 L1k
& H7CHEFIS2412 A 3] HEAEOLEBERERIT 16652 TH D, TOEFEMBINRIZ £ i
RL7e 37, 2EOERINMEBERERORIT BRI IO L BAIS2EFT T 16654 TH Y,
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NBREF TR ERBAEMINTETNS.

A0 47 £ 10 A RTO MERESEILEICBNT, YRBROMRNEDNTRIERE [4RFFEET
BHEIE] S LTI8EEA B SNz, DBOWMEIRE ST AL OMBEANTXT BRI ID
FTRIEOE, FNFhoMECHET2ERSE, EEHENREEEBORBzEECEN L. U
TZOEEERNT 2.

(1) PCB o#EHRZzhBEKICL 20 REEY OKBRY) X200

#3k, PCB o HHicBI} 2 REEMOBEIC S O TEMZ BHAEMLHEIRATOERS
ONERB—DbDTHB. T KC400 oxfoo 1o 2,43, 4-Fr5/mn72=—n
(TCB) +2DFBERBEY 5-t Fo+ o Ty 2BiT3 LDy ZHEBREL, B4k
AS¥D LDs, 2,15 g/kg iwxiL T S-& Fef ik 0.43g/kg TREFEIIABEND HR S
peE e A HEB L 72 (Yoshimura, H. at al.: Chem. Pharm. Bull, 21: 2231, 1973). LA L1
75 PCB OKBALART RTBALEH L bEEMERTE/RT I LETERY. FlEEC
Dk 51 PCB KELAEDOHIMA S #HESN D =84 v F (arene oxide) ARARTHMENED
N, THCQIREYNEHEEREEE LT PCB WIFI 70/ — Al &0 AEEST EHEREA
T2 EMRBERENT. O XD BERIBHOEERMEDDS FMEBRES L ETHATIHEA
NEEELERL COITEEESEHSNS. LaL, EFRREES U T RF Y FEERLYT
WPCB kb, REBENHEL PCB 0Fhs, L0MOLEalHERE+E2T2L0 28R MESH,
BESROBHPLELEZ .

(2) PCB BEA»LHERTHRIIHERELRT 50

REEROL I WEMAL-SDOIFNE L THRE S LB MREFERT EANERO PCB §4
KEDTERBINTNS TREESH#ESNS. INEXHTIMAE L CHhERSFNFIC 3EEE
EHBILT 2,345 3, 4-~fvsunby=—n (HCB) MHHohicEHELZRL, ZOWE
i PCDF & &bichbox Fras v vB (MCE) OFEFELRL, bRDBOAES
HAEET L BRESE LN (FR, BEL, BSHBEFRMEELIZOMFYaoy—vYRYY
LFEFR, WS, LW oTHREMEREO ARNICEE 55 PCB, PCDF 72 &0 HRifit {2 E%
EOMBIEERCEOFRANBEFERO—2 L LTEEsN 3.

(3) PCB ishnvy aRBEICEEST 2D

PCB Q77 fF I 7 vy — s EAMERRD FEERENLT Ca R#ICHST3EEY £
T vDPzR baF R EORBAMREREL, £ho Ca RBICEEE5Z 2 THEESHEES L
B, BB SEENEHIED hT.

(4) ih PCB 0%E

BET ey PCB BEOH X7 0= bERDAHTEL, ZORF/ ¥4 — VO EHFEFTHEE
DIt OBEFEN, TORBREBHESHEERROSEAINL TV 3.

(5) fEH, REEBIUEAKTENEOHME

REMICEL TRAN, BELIck O FRAEMERE B EER IKE L 2 UEREBSHRE
A7z (Kimura and Baba: Gann 64: 105, 1973; Kimura, at al.: Z. Krebsforsch, 87: 257,
1976). PCB 125 » F OEERNIFE (3° methyl DAB [t X Z2RBER) BT, Z0HR5EH
& ORESR WM ROMIEAIBEE SN, T18b5, RENBELTHRIC PCB &%
TS A 3 LFREEE LU RESNSY, REFRL ZFEMK F0id REFBRS e PCB
BEEZTH EHRERIRIESNS.

WEMIC oW TiE Lucier 543 3,43, 4-F 357 unb72=—-Va2RIES v bcEE5L, %

C38)
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DOIBFO M v vidfthd PCB it hRFE#ART 2 & 48 (Drug Metab. Disposit. 6: 584,
1978). XS I DOYIEN BOETEL BTA A2 BHELTNS (Lucier, G. W. et al.: in
“17th Hanford Biology Symp. Monograph” Hifld). @ PCB @GaimounibhHhw 3 MC BHoE
#=: PCB 3 Thad EIHEHINS.

(6) PCBoOBHick2HMHOER

PCB lci@F 7oy — o BZRO FHEERPL 7=/ svEg—n (PB) BE 2 Fvas vy
v (MC) BARTHEANED, HicgHEo 3,43, 4-5 570087 2=—, 3,4,53,4-
NRyRA/BRE T = —, 3,453 4 5-~2p ooy s — i ERERNIICERT L EN
EHETRYT. HEORENETYEHELLT 2,43, 4-BXk002,52,-Fb5 7007 2 =— V1
ERbFonsdBnThbakBEEERL. TOoBAOHME BELBARETH S (Yoshimura,
H. et al.: Ann. N. Y. Acad. Sci. Fifid). #wxkBiEkoFzEIC>0TiE 1) TEAL .

(10) PCB X /ER

BHSINAYF2 -7 I vOEEH» S PCB OhREFOERE BRF L, HRIMEAO AR
EWMRRTAREAAZ L FIEREESE, BHS : EBREEE 66: 589, 1975).

(1D EHRBFRFEFR O

(6) -~z &, MC BHEELRYT PCB EAVEHEEERTY, CORBERABKEEE
FHREIORRBERROVTREEBRATS Vil MmeT 2232 (Yoshimura, H. at al.: Ann,
N. Y. Acad. Sci. HIRith).

(14) PCB o RHEEMIE & IR

AVRFFIY, WENT T4V, BEHEREEICKS PCB HHHEES O LIRIMHRIRORE
EHDBH, BETHFX ¥ VOERTHRITTS 3.

(15) DDT, BHC & PCB oHEER

A, HBSOHE (FEHEFE44E, BRIESE 65: 65, 1974) ks &, BRFEMHICE
F A EEOHAEAMEHREN TV, FHEHICEL TRRRETH 5.

(18 zothER oy vEOFE

PCB [HfE4: 2L LT, WA4BEIO iR “ItEMEORE B LUHESOHGICHT 55
®m” BEESh, BE4LALSERBIN.

BE, UTOBEECHELTE LIEXTASEEBBOATORVERTS 2. (1) MEES
OlBERBEELEET 24 B) BRIEFOCER, (9 WMWK EOBEFRE (12) MERED
REKFOERK, (13) #%E PCB ic X 2 4&&E, (17) wMmiE& PCB 753 OB

DIEER LT EL, CKEMicbiz PCB B LU MIEEY ¢ 3 HMBEICHET 2 RREDN
EREINTETNS. LHALEXS, RERSOBRBEOMRLVIRIEELFTELSD TSR
O RIEBSNIZEANZWERTH D, F&HESBEEORIICHIRL L.

7w, BEIS3&E6H21~300=2—a—3— 2Tt T New York Academy of Science F
o TBEFERICETZY VYRV Y L] BAESH, PR O EREE S GBS BENES
N, PCB g2 W THRES NI

W 0 IC KR BRI I LT BAE & 0 EEYEE (B 52 £ 52500 51, M 534
B 2900 FH) B &, I LT B R C OHRBEICAD L HNERTH B, &
Bic, MR S3EEEIILMTL O b—IHEE (B S3EEIS0HTH) OEMENLIZV. <
TR LTHBERTERETH 5-

49
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Improved Method of the Synthesis of 3,4,5,3, 4~
Pentachlorobiphenyl

Seitaro SAEKI, Shin’ichi YOSHIHARA, Yasuharu UcHINO
and Hidetoshi YosHIMURA

Faculty of Pharmaceutical Sciences, Kyushu University,
Fukuoka 812, Japan

3,4, 5,3, 4-Pentachlorobiphenyl is the most toxic PCB congener in rats and also
the most potent inducer of hepatic microsomal cytochrome P-448, a terminal oxidase
of micrsomal monooxygenase. This interesting PCB was obtained previously as a by-
product during the synthesis of 2, 3, 4, 3/, 4’-pentachlorobiphenyl, one of the major com-
ponents of Kanechlor 400, by Gomberg-Hey reaction. However, the theoretical yield
of 3,4,5,3, 4'-pentachlorobipheny! in this reaction is only one third that of 2,3, 4, 3/, 4'-
pentachlorobiphenyl. Therefore, more preferable methods to synthesize 3,4, 35,3/, 4/~
pentachlorobiphenyl has been desired.

Equimolar butylnitrite was added dropwise under ice cooling to 3, 4, S-trichloroani-
line dissolved in an excess of 1, 2-dichlorobenzene and the mixture was stirred overnight
at room temperature. After distillation of excess 1, 2-dichlorobenzene in vacuo, the residue
was purified by a silica gel column chromatography followed by a basic alumina column
chromatography. By this new method, 3,4,5,3’, 4-pentachlorobiphenyl was obtained
as a major product, which was recrystallized from methanol containing dichloromethane
to colorless crystals, mp 158.5°.

SXICHEN 59 &, KBFE o 1,2, 3-trichloro- BERNICERINDE &L DY,

O~ BEHED

benzene & 3, 4-dichloroaniline OEEE v — 4 7FH
Ticsir 3 diazo {kEnic X b, Kanechlor 400 ©
ERHD—~DTH B 2,3, 4,3, 4~pentachlorobiphe-
nyl % TRkiEE & LT, %/ 34,5 3, 4"—penta-
chlorobiphenyl 2@k e LTHE TV S, D%,
it Gomberg-Hey RGHd RIk#EE TH 5 3,4,5,
3/, 4’-pentachlorobiphenyl 23fgRf & fk 5 FFIE AP
B, KMROBERER B TROFBEEETECEN
HO,&ED®, PCB OoFHRERE © #¥HO D
DEFALEYE L TEHEESNTNS. —F, 03
4,5, 3, 4’-pentachlorobipheny! THIME L1235 v +
FIzay—adicd, Bz CHRFa( FPIE
5 OB LRI RE e IR EI R R LT3 cyto-
chrome P-450 p—F&ET&H % cytochrome P-448 s

B, BHOLDOFRRBEAE L TELESB
BiFszHH IS,

T TEESE, CoHKHL PCB Th3 3,4,
5, 3/, 4’-pentachlorobiphenyl ZIVE& X { B2 BHT
DFoRBEM¥EEL, BBENIVIRETChEBSC
LR LD THET 3.

£ R #F &

1. 3,4,5,3, 4-Pentachlorobiphenyl @&/

20m! o 1, 2-dichlorobenzene iz 1.3g @ 3,4, 5-
trichloroaniline % A, L, JK&T 800mg o bu-
tylnitrite 2T L—HEBETHEETS. RINHEE
@ 1,2-dichlorobenzene ZHFic THEL, BEX
Kieselgel-400 (Merck) % H4» n-hexane < AH S

(8
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M4z Eicky, S00mg (XX 23%) @ penta-
chlorobiphenyl B&#%ZE%. X5k Aluminiu-
moxid 60 aktiv (basisch, Merck) 200g ZFt>,
1/ ® n-hexane, 500ml o 2% benzene &% n-
hexane, 2! @ 10 % benzene 47 n-hexane TJIf
RIEHZ21T 5. 10 % benzene 475 n~hexane @ %
WIEHAE X0 sifo 3,4,5 3, 4-pentachlorobi-
phenyl (I) 2%3%. zn#%* CH,Cl, 4% MeOH
HLoERETAC ik, mp. 158.5° © HteskE
%12, Anal. caled for C,,H,Cl,, C: 44.10 %,
H: 1.53%. Found, C: 43.98%, H: 1.53%
UV. 2E%nm (log e): 214 (4.15), 260 (3.89).
Mass 27 bv (mje): 324 (M*), 288 (M*—
HCD), 254 (M*-2CD.

2. BB/

HZxso< 57 .40— 1% Shimadzu GC-3BE
(Niss-ECD) ZHt», 1.5 % SE-30 on Chromosorb
W (60—80mesh) #FHEL7Z3Imm, EX 2.1m
DOHZRAF7HILEY, BT LRE; 190, T{LER
B 220°, N, &= lkg/em? ORMATFiCHT% 1T
oz, UVIRIXZ~ 2 k aiE Hitachi Spectrophoto-
meter Model 124 21y, F/ Mass 222 b vl
IMS-OISG # (AXREFHE) = HoTzhEhjl
E L.

ERELUER

B o 1,2, 3-trichlorobenzene & 3, 4-dichloro-
aniline 2 B#ER & L7z Gomberg-Hey KIS iT &
L3 3,453, 4-pentachlorobiphenyl (I)
& 2,3,4,3, 4-pentachlorobiphenyl & B4R
K12 &b, 3,4,5,3, 4~-pentachlorobiphe-
ayl () ZHE35KEEL T, NENMELSRETH
% (Fig. D). #zT4ME, 3,4,5 3, 4-pentachlo-
robiphenyl (I) 2HINETEZ S ABEELT, 3
4, 5-trichloroaniline & 1, 2-dichlorobenzene %
RERETZAEEZRE L. 30bb, KAFORE
#1172 1, 2-dichlorobenzene iz 3, 4, 5-trichloroani-
line 27E»L, chic¥ T butylnitrite %k
BTET L EBRITRIGE, S5z Kieselgel 7
Saszuw bl 77 4—CkDERL, 3,4573,4~
pentachlorobiphenyl (I) & 3,4,5,2/, 3~penta-
chlorobiphenyl (II) @ B&¥% 23 % @ &K &
fo. WHEOERMTERKIZ 1 1 THEH, o
BAMIC B3 MECAERLIZRZE 21 Thoie
(Fig. 2).

p6 ot

3,4,5-tri- 1,2-di- 3,4-di- 1,2,3-tri-
chloroaniline chlorobenzene chloreaniline chlorobenzene

\ K

DY PGB

3,4,5,2',3"~penta- 3,4,5,3',4'-penta- 2,3,4,3',4"'-penta-

chloroblphenyl(ll) chlorohlphenjl(l chloroblphenyl
Fig. 1. Synthetic methods of 3,4,5,3/ 4/~

pentachlorobiphenyl

2 (I1) (1)

o
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o)

@

o
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g
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B 2 r e

Retention time (min)

Fig. 2. Gas chromatogram of pentachloro
biphenyls

COESMEERET VI FE HOT X5 B
L, CH,Cl, & MeOH »oE#ET A LickD,
HAI/a=b /574 —TCH—DE—%5715 3
4,5, 3’, 4’-pentachlorobipheny! (I) %255 LH5C
&7, cofb&¥id mp 158.5° 2R L, i 1,2,3
—trichlorobenzene & 3, 4-dichloroaniline kb #&
7z 3,4,5,3, 4-pentachlorobiphenyl &, R[—OF!
BB R/ b 57 4~EE—D tr(49
min) AR4. THROFE X ERRIE CpHClL i
—F L, Mass <27 b Tz Mt(m/e) 324 %
5z, SERTFORNMBELL; M M"+2 : M+
4 :M*+6:M*+8=59:100:67:21:4 & 5Cl (¢
EEFELTVS. 72 UV 222 kit 2B nm
(log ©): 214 (4.15) BXU 260(3.89) AN
ZRL, CTOEBERESSY Pl X S, 1LE
# A W 2,2,66 oMBCERRFNELELEL
CEERLTWS. B Fig. 2 o FRso<t s
SLRBIFS tg 3.8min -7 3,4,52,3-
pentachlorobiphenyl (II) itk 3 & D EBhi2 A,
CObDOHE, BRITPErok.
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& &

AERRE U L0ERER, §iEo Gomberg-
Hey FISkHLULENET 3,4,5 3/, 4~-pentachloro-
biphenyl 5% 3 & b, EERHT VI FEH O
B OBRAI XD, HBNER MR 3,45
3/, 4’-pentachlorobiphenyl #4872 Z L 23a[§E & 75D
7.

X 223

D NREZR, WEHEiE SR S
1 3,4,5, 3, 4-pentachlorobiphenyl iz kL vZFEHEx N
35y MFI s m Y — 4 cyt. P-448 Rl BAE
Belr O EAsepnm e p, 437, 1978,

2) Ozawa, N., Yoshihara, S. and Yoshimu-
ra, H.: Selective induction of rat liver microso-
mal cytochrome P-448 by 3,4, 5, 3/, 4’-pentachlo-
robiphenyl and its effect on liver microsomal

drug metabolism. J. Pharm. Dyn. submitted.

3) HEEERE, BHBR, NE—K HFRNER,
BZER: A Ao v—n BRSO SEE BB o0
<, WEEEZ: 62: 20-24, 1971

4) Yamamoto, H., Yoshimura, H., Fujita,
M. and Yamamoto, T.: Metabolic and toxico-
logic evaluation of 2, 3, 4, 3/, 4’~pentachlorobiphe-~
nyl in rats and mice. Chem. Pharm. Bull,
(Tokyo) 24: 2168-2174, 1976.

5) Yoshimura, H., Ozawa, N. and Saeki,
S. : Inductive effect of polychlorinated biphenyls
mixture and individual isomers on the hepatic
microsomal enzymes. Chem. Pharm. Bull. (To-
kyo) 26: 1215-1221, 1978,

6) Yoshimura, H., Yoshihara, S., Ozawa,
N. and Miki, M.: Possible correlation between
induction modes of hepatic enzymes by PCBs
and their toxicity in rats. Ann. N. Y. Acad.
Sci. in press.
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Formation of Polychlorinated Quaterphenyls
by Heating Polychlorinated Biphenyls

Tomoko YaMaryo, Tokumitsu MIYAZAKI,
Yoshito MASuDA and Junya NAGAYAMA
Daiichi College of Pharmaceutical Sciences, Fukuoka 815 and

Department of Public Health, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

Kanechlor-400 (KC-400) and KC-400 added pieces of stainless steel, iron, or nickel
were heated at 200°, 300°, and 350° for several weeks and then analyzed for polychlo-
rinated quaterphenyls (PCQs) by gas chromatography and gas chromatography-mass
spectrometry. PCQs were identified in the KC-400 heated at 200° and in non-heated
KC-400. Both PCQs and PCQ ethers (PCQEs) were, however, detected in the KC-400
heated at 300° and 350°. Quantity of PCQs in KC-400 was slightly increased by heat-
ing at 200°, while it was markedly increased by heating at 300° and 350°, reaching
about 10% of KC-409.

The rice oil used by patients with Yusho was also analyzed and found to contain
PCQs and PCQEs. However, the liver and adipose tissue of the patients were not

confirmed to contain PCQs (detection limit 0.5 ppm).

THIEESEFRAEME, WMERESER LS4 244
N O BRI LFRI SR B XA ST ic L b
AESH, TOEEMN1000~1500 ppm TH 2 LHE
SR CORBERE ERSE 0% 0 R L
7 z=—n (PCB) ko< dDEELZ, 514 2%
At PCBEE% 2000~3000ppm Th 5 & I
FElLt. 208, A4 RAAvEFRIu< S
57 4 —itkd HET O LEE 830~1030 ppm
@ PCBHHENLIcEEEDRD. e hdbD 4
FEEAE L &9 4uiE, 1000~2000 ppm @ PCB 1
NOBERERILEYP T 4 A4 4 vihicEET R &
iz 5. PCB LA D HHERAE L TR Y HEL
Vv 75y (PCDF) #8554 X4 4 Vit &
Nizhs, ZDEERSppm BET?Y, COHBED
HREELAm £ HET A I Wb b, &
E, EEOEFA AAA PR YELS +—42—7

z=—n (PCQ) %4 PCB EEiENT 20, *
NLEHERETBEERBLEY. Zhickh 4R34
DRI OEBIE RSV OMBOHA Licc &
KI5k, 351838 &, 5434 viBicBNEEE
ICEET S PCQ &5 LTRASNI MK
%%, 2 TRAE PCQ & PCB ojn#iic X4
CDTREOHEEZ, IR IF54RF1VORE
TETEEEKRE L TERAS N O EFEA R 2 o—
400 (KC-400) % 200~350° iciu# LT PCQ ©
HERRAEERE Ui, HMEBRESER LT A 244
B XU L IEREERNERO PCQ s b
[E]# 1 T2 7z,

B F K

1. BESIUERE
1) n-~FHrvBr¥fzs/—w: BEH PCB i
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RYVEL I 4 —2—7 2=~ VOHERK 39

RBEEER.
MHELREB XA 7L v RESRRE

T4y NI —SNFEEEDTCHEHA L SOEEA.

(3)

{4}

(5)

{1)

(1)

2.

3.

Ko A4 v REBIETHR L 72KERRRO n-n
FHUTLEBEERLISDEER.
Y BN ga—4 o, S-1 % 1400 T 3 s
g Lz box A,
TIFisaw b7 —=HTIF, 300
Ay va (FEMZETE) % 150° T 12 BRging
Lizbo%xEHA.
KEALF M) v AB X UEAKBEE> ) v a R
ISR E 7212 PCB T AREEH .
B PCQ:p-v4—42—T72=—n 0.5g, &
B I0mg B a—F 10mg % Joohivs
100ml icNZEHEAREZBECH. BEF R 13
OERT IRE, Ob BRLEND 4EEED
foo TOMIKZ uo RV AKIETREPDI p~- 2
A BT 2 == VSRR L. WY
o)V (208 DHFLEBLEOBEETS
&, WWEOH 0.85g k. CoMRME RS
BOHRAg T b 74 —ChiFbETA 244
g PCQ & UHBE ORBIEEER L. £
o, HARIm= 057 - HBAREICE S &8
#I~6EEHE> PCQTHO1-.

RIEHER
HRoruv=wpb s 57 (ECD-GC): B GC-4
BM i Ni-63 BT fBERKRHEL > THEEL
foo BF5HIF3%O0OV-l Zruevyvry W AW
DMCS (60~80 2 v v 2) jca—F4 v L,
HI7AA54(3mmx 2m) K20 bDEHN
7o BERTALE 300°, 5 5 4255, BLURE
28 300° jIcfE ot F o Y T — M RIZHE99. 9995
HBDEHKN X (40ml/min) E{EH.
HRom= 757« HE HEF (GC-MS) :
HAREF D-100 2 FH. #5410k 3% OV-1
Zrsaoey 7 W AW DMCS (100~120 »
y¥a) WaA=F4vF L, H5RH546 (2
mmx I m) ZoHboi il RERSIIE
260°, 54 250°, =Y o Fe— 240° (RO
oo Fe Y T—HRAENYvLEZRHV 413>
bz A vdE— 25eV, 44 {LERK 300A T
o7
SAZFA4 N HIERESER LT (1968
428588

(2) MHEREME: WHARERPREBEEHEEB XY
BERIAPEREHREERE TR~ Y VIBE IR
FhofEiiiiss L OFEE S L. 18R
1969 427 AFEs, BH25 8 &5 —FIk 19756
4 A3, B 72 5%

4. InEAsE
B x 7 u—400% Sml o HRBBRZICED,

ZHICAF vV ARRZAF— (Sus 32) K3 g, $K5

g, @ =k S g EMA D BLU ER

Mmooz HERSPI, -y bmilg Tl s

SEENERE ST 200° A 300° o4Ei (SCINICS

Corp. AL-1000) < | H SE:E > 7:ERS Mkl

7o EGE 1GE, 3, B TERfTocECA

T, BHBICNBFE LA A o—-Ek n- ~FH VT

HOEL, n-~FHUAEPHLEIET, H0lg o A

7 u—nEROHURRE Lz, 300° < 78 /o

HL7-BDOE, Xoic 350° T 2B XU 488N

ANz, L TREEED B LT

5  SARFLNELCEEEBONES E
Hi#R o PCBY & k¥ PCDF® o 4k & [[kkiC

Tofe. TRbb, BRO n-~F4 o HE, Tk

VMR, BEOYYAXLVOATLIOT ST T 4

—ick Tk,

6. PCB & PCQ L0 BE
HAR 7 —EMELICEED n-~F 42 B

FuiF (58) OhFLsm= b5 T 40— 10

i, MERE A n-~Fy (1 4) 120ml BX

A F Ly Hn-~FH4 e (10 4) 30ml T

iR &7, PCQ i3 PCDF & -bic BB 7 5

yva viIKEIER. COT 77 Y R EREEE

L, —E80 n-~F+4viciEh»L T ECD-GC Bk

o GC-MS o®k & L.

7. HZoO9bMIZT74—10&% PCQ OEE
Akihic it 3 PCQ i #2479 2 ERABBLO

T, HRy7ux bl 537 44— X% ERBEFTERL

B, HELi p-PCQ % R o EEYFLLT,

PCQ ic#i¥d 2 Fx/7u~ b5 L0HEELD,

B ERE® L.

& #

max iz KC-400 ol PCQ 757 v a v
® ECD-GC o2 u~ 454 % Fig. 1 i 7.
KC-400 o#a & L CEBHoSHHmD oh i iz
#>T PCQItN T2 Ry u" b5 aDlj0k
ROTEMIEALEALBO XS MREER L.
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Fig. 1, Gas chromatograms of PCQEs and
PCQEs on ECD-GC

A From KC-400 heated at 200° for 3

weeks,

B: From KC-400 heated with iron pieces
at 300° for 7 weeks and at 350° for 4
weeks,

: From the rice oil used by the patients
with Yusho,

D: From the adipose tissue of the patients

with Yusho,

E : Synthesized p-PCQs.

@)

o PCQ 757 va vyoRkE GC-MS ihid,
—EDOREE LT R Ry P VERE L. FO—
% Fig. 2 IORT. OFROREHCE O T b IR
MONSOFTTIRERE DD PCQ A, K&V
TREZRBE0S W PCQu &0, LirL, EE
BoRis2 PCQIL, #¥Rru= 75 7ikKk>TH
HANT, < RAARZ P TRERD PCQ 2ER
WHEE S iz,

COREICLDEER SN PCQBLUH Y ks
4—f— 72=—nzx—5,v (PCQE) O ELEK %
Table | it Lok, MRS THEL KC-400 1
SPCQMsERE L. &, 2000 ©1, 3, BXUYT
WRIE Shi KC-400 2 5 & IE Sh T

Table 1. Number of chlorines of formed
PCQs by heating KC-400

Heating Number of chlorines* on

Heating

temp. period
O (Week) PCQ PCQE

room temp. — 6~ 8 —

200 1 5~ 8 —
200 3 5~ 8 —
200 7 5~ 8 e
300 I 5~ 9 5~8
300 3 5~ 9 4~9
300 7 5~10 5~9
300 7
(350 Ny 5~10 4~9
300 7
(350 7) 5~10 4~9

* Determined by GC-MS

KC-400 t[Eo PCQ Asta & /43 PCQE 135,
Sz, Linl, 300° /-3 350° oo
7o KC-400 »n 53 5 ~ 8 k PCQ o iEhHickk
o0 PCQ b xniz. 300° Ll icim#shi
KC-400 iz T PCQLSLic PCQE & [EiRICHHE
N OB TEHE DT

ngxnic KC400 g zhs PCQ ok ke
D% ECD-GC ot -7 HEXLY ROIgEREE
Table 2 jz7Rr3. 200" i/ L 78B4 ns Lk
D7 KC-400 £ &5 <_T PCQ 3B/ L TV AR
BT RENEEEMNM I » 2L, 3007 m#lx
Baikcit PCQoRBERPLRORE D T,
350° TBAAEEBMLUESICE Z0BEIEIC #X
L. PCQ oEE BiNoH&E €ERE Ak
KC-400 oA AMZ 10 KC-400 kv & K& &
E&Ehk.

54 RF A IREEB L OBRERS (B T
& 2 #fk) ZFEHic GC-MS B X ECD-GC ©
PCQ B X0 PCQE 0o %ET2/. 742440
HoOHEE DA R~y P vD—EBIR Fig. 2 TRL
T3, Zoticid 6 ~10E0EZERE> PCQ
BROT~9HoEHREFE> PCQE s s hi.
74 2F4 00 PCQ OBER, o ECD-GC
KB E— s mEEEE p-PCQ ozh & Lkl
7ok A, % 400 ppm LEE XN BEEEL LS
oEklo ECD-GC i, e Fig. 1 R
T LI PCQ ARSI 22 AicE 2
WRONI, HFRTRZCIRE -7 BR 51
Mot FElMEED» > 0RO GC-MS ckuid 6
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Table 2. Formation of PCQs by heating KC-400
Heating Heating Approximate concentration of PCQs* in
temp. period
co (Week) KC-400 only KC-400+Sus KC-400+Fe KC-400+Ni
room temp. — 0.1 —_ — —
200 1 0.2 0.4 0.5 0.6
200 3 0.2 0.4 0.5 0.7
200 7 0.2 0.3 0.8 0.7
300 1 0.8 1 3 2
300 3 2 3 9 9
300 7 7 10 30 30
300 7
(3% ) 6 10 40 40
300 7
(350 4> 6 80 50 60
* mg /g, Calculated as the chlorinated p-PCQs by comparing peak area on GC
= A £ 2

50

400

600

ol LML

Fig. 2. GC-MS of PCQ and PCQE fractions

A : From KC-400 heated with iron pieces at 200°
for 1 week,

B : From KC-400 heated with nickel pieces at 300°
for 3 weeks,

C: From KC-400 heated with nickel pieces at
300° for 7 weeks and 350° for 2 weeks.

D: From the rice oil used by the patient with
Yusho,

ARERICEINES 4 244 b PCQD
BEIH 400ppm LiEE s . FELHIKIC
B s Nic s 4 244 VvEER S LS
Wrick boyar LickiR PCB DS\ 0B HESR
{bAa¥c L 2%E% 537 ppm SZATIHED,
b L COFEBEREY O KA 50 % &
FEFH D PCQThrLThid, 542441
i PCQ BRI A 1000ppm & HE X
ha, HaxbBHEELEIIZRFAVTFD
PCQ #E (400 ppm) FZonfEo 1/2~1/3
. ThRERELTHEALL p-
PCQ »&kitho PCQ & MEEZ Ricd 3
Bpkis PCQAER LD EEL NG,
TiaERE LI PCQoENERD PCQE
BED 12~1/3 THokEThE, MLk
KC-400 o ZElicEEL Tz PCQ i
X Table 2 OED 2 ~3fE WH L &t
5. ThielThd, KC-400 ofpfick>T
U7 PCQ i, 04T PCB 0¥ 10
%THD]:.

HEBELFEH LS4 XFM4vho
PCQ i3 PCB BEFEBEELEL N T

~8EnEFH e > PCQIEHYETAHTRRRS b
E—y pShEhicR o i, BRIk TA0R
T pof. BRI PCQOBEETSZELTH
0.5ppm DITTH3.

355, ZOERERIRO->MEZL LS. © KC-400
=B 300° BEoEEICnAL /o PCQ 8L
PokRsh, PCB EHEBEOBELEDTIA
2A 4 nvicEni. @ KC-400 om#icky 10%
BELERESN: PCQ 54 244 viKlRh, BE
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B,

Cin

Fig. 3. Mechanism of formation of PCQs
and PCQEs from PCBs

IRZBVWTRETHASNLSE PCB o4 PCQ
T HBHSBIRERLIDT, 54 244 vihDil
HOBRENERE D1,

PCB ojn#ick b PCQ BXL PCQE H&gpE
N2EEE Fig. 3 okikkEL o605, $abb,
2% 0 PCB AR %/ 3Bk ZEOR B &
DHRAINEDY, FORBICEEES L D PCQ
Thh, BMEEEATHELSLLLDD PCQE TH
5. ZORI25F0O PCBEALT PCQEALE
PCQE »5Egisn 34, thitho PCB oo,
m-, BIU p- fICHATIHHERENSZ. T8D
B, 6D PCQ F/ik PCQE oBRILEREN
3LEZONG. CNICEROBBRNES XU % OMHE
Bobhicks BitkiE14bd5E, PCQ %
7213 PCQE izix PCB QI0fE) kb di3shic®
DREBESELT S, LedoT, BEFRLTNS
BEOFZ/n< b5 74 —DNBRTREATH
OEMKICHBET 2 LIIRTRETH A S, EREL
THW p-PCQ D27 o~w b 75 a0 BEH
B, sA4AXFAFEo@dm# L KC-400 &%
3 PCQoERBKHEFABETH 2 CbbMHET
MEOERK (3~6M) 3®Eozh (5~8/)
oy, coBEKY, BRTCEET 3
PCQ i, 420~y E v EREEHRIEL DT TH
% p-PCQ vk T, EEHRIK2HF © PCB
PEL DI PCQUBEZLEAETLHDEEZLENS.

HEEEOEANMM, S PCB LOEEED PCQ
Bk s oioh, HiESEZ L PCB &EEED
PCQESARAANELBICEBRLTVA L EIEH
SMTHB. Lizn>T PCQ oFM:E X KNS
BHERNTBMBEND .

#® &
KC-400 Xt KC-400 gxF v LR R F — 2,

FhEfid=w F O NTEMA I bO% 2007, 300°
BEU 350° i FEBRME L T, AT PCQEB L
* PCQE % ECD-GC H X GC-MS il &L
7z.

D L Tunigey KC-400 B LT 2007 i sk
Lz KC-400 /s PCQ ps#gHiahzos, 3000 5
L TF 3000 & 350° icimEk L 7c KC-400 /p 51k PCQ
B& v PCQE mskth s hre.

2) KC-400 om#iicks PCQ g iE 200°
OIEATIEHTHT H 2 7255 3000 BR300 &
350° oim#ETIRIEF AL, KC-400 0 10 BREE
CETB DB

3) EREMER LA L1 s PCQE
0 PCQE 2t & hizhs, MERZEOFES LT
TEMESH IR Z N DETEOBRIB LN PO
(B FRA 0.5 ppm).

b4 B

D wEEA, BB, AEEM: mERES
S —~BAKRNO £ ET ==, BHEERE
65: 17-24, 1977.

2) Miyata, H., Kashimoto, T. and Kunita,
N.: Detection and determination of polychlori-
nated dibenzofurans in normal human tissues
and Kanemi rice oils caused “Kanemi Yusho”.
J. Food Hyg. Soc. Japan 18 : 260-265, 1977.

3) Miyata, H., Kashimoto, T. and Kunita,
N.: Studies on the compounds related to PCB
(V). Detection and determination of unknown
organochlorinated compounds in Kanemi rice
oil caused the “Yusho”. J. Food Hyg. Soc.
Japan 19: 364-371, 1978.

4) Nagayama, J., Kuratsune, M. and Masu-
da, Y.: Determination of chlorinated dibenzofu
-rans in Kanechlors and “Yusho oil”. Bull. En-
viron. Contam. Toxicol. 15: 9-13, 1976.

5) Nagayama, J., Masuda, Y. and Kuratsu-
ne, M.: Chlorinated dibenzofurans in Kanechlors
and rice oils used by patients with Yusho.
Fukuoka Acta Med. 66: 593-599, 1975.

6) Nagayama, J., Masuda, Y. and Kuratsune
M. : Determination of polychlorinated dibenzo-
furans in tissues of patients with “Yusho”. Fd.
Cosmet. Toxicol. 15: 195-198, 1977.

T BRAREEN 33 A HERESER LS4
ZZF 4 v OEBEE O NRE. BEEE 60:
496-512, 1969.
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Effect of Polychlorobiphenyls on Rat Liver
Lysosomal Membranes

Keikichi TAKAHASHI, Seitaro SAEKI
and Keitaro Kato

Faculty of Pharmaceutical Sciences, Kyushu University,
Fukuoka 812, Japan

Effects of polychlorobiphenyls on the stability of rat liver lysosomes were in-
vestigated, Kanechlor-400, -500 and -600 had a strong labilizing effect on rat liver
lysosomes, among which Kanechlor-500 was the most potent labilizer. Effects of five
synthetic polychlorobipheny! derivatives (4, 4’-dichlorobiphenyl, 3,4, 3’, 4’-tetrachlorobi-
phenyl, 2,4, 3’, 4-tetrachlorobiphenyl, 2,3, 4, 3’, 4'-pentachlorobiphenyl, and 3, 4,5, 3/, 4/,
5’-hexachlorobiphenyl) on the lysosomes were also investigated. 2,4, 3/, 4'-Tetrachlorobi-
phenyl was the most potent labilizer of all the compounds tested, whereas 3, 4, 3/, 4'~
tetrachlorobiphenyl had no effect on the lysosomes. 2,3, 4, 3/, 4-Pentachlorobipheny!
showed nearly the same activity as that of 2,4, 3’, 4'~tetrachlorobiphenyl. 3,4, 5,3/, 4/,
5’-Hexachlorobiphenyl showed no lysosomal labilizing effect, and 4, 4’-dichlorobipheny!
had a week labilizing effect. From above facts, the lysosomal labilizing effect observed
with the derivatives of polychlorobiphenyl seems to be dependent on the substitution
site of chlorine rather than the number of substitution. The relationships between the
lysosomal labilizing activity and the structures of polychlorobiphenyls were discussed.

” SOPEMY v — Alic R T B D DT R

i

HIMET &N & /e
Polychlorobiphenvl M BEITALBR
Bz S . AWfgeid polychlorobiphenyl i ® B A R
T MM LR E S 5B L, ZoMBErEAs v 1. J&ELIEY

HASICEZBHERFLNCT 30 IfTbh T
ZHED—ETHB.

S b k& H3-kanechlor-400 (KC-400) = #5
L, Wil smE~o H-KC-400 0EDAZE 3
NRIERTE, 370V - ARIBEEENSR S
(BT EMHONTVEY., COERBRTEI ba v
FUT—) vV —AGETSEOEDALNE SR,
polychlorobiphenyl 25y v — Aic ELDAE 1
TR OEBERXT T LIRBEN. 8K,
AEETIE KC-400, =500 3 L 8-600, X 5ic po-
Iychlorobiphenyl #F#E kD SREEEHOLT, ch

KC-400, KC-500 3 L of KC-600 34870 (b
ST, TNENE Y, AR X R b E
75 %2 k443 % polychlorobiphenyl & E&HT
& 5. 4,4-dichlorobiphenyl (I), 3,4,3’,4'-tetra-
chlorobiphenyl (1), 2,4, 3’, 4’~tetrachlorobiphe-
nyl (I1I), 2,3, 4, 3/, 4’-pentachlorobipheny!l (IV)
B XU 3,4,5 3, 4%, 5’~hexachlorobiphenyl (V) iz
SEERER VRS, KC-400, -500 k8 -600 &
g/ —nic 10mg/ml OYEEIIERLIZBD, po-
lylorobiphenyl QARIERE =&/ —v—T% b~
B (4:1) w 10mg/ml OREIEELLLD
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AEREL, ERBELINOOEREY v — LK
BRICEMBNAT, VNELRKEBECHMLL. Y
V= DRI YR ERT 2 0 R E
BRBES L% N KRB > icmi SRic
bECEBEOCEEEZNZ, Y v/ -2k RETENO
BT L.

2. HUVY—LREORE

24 FrpS A s ¥ o M (Sprague Dawly, 200
~300g) ZUrEAL THRL, AABIML 2%, FEH#EH
Lk L7 0.25M v o fEE (pH 7.0) 183 i
%, IFens3ITHFicl, £0 8 g 2FELT,
Waring 7 v v 4 —F (BAREK 20ml oF 5 2%
2k l, Sml o 0.25My <% (pH 7.0) %0
2%, BENEEETION FEVFA R Lick, &
SNFh®Y S~ MCBREITIIA 7z 0.25M & 2 i
O2ER (l6ml) 2NA 25 BTV 5~F & 5.
COFREIF—PERHOT, MESOHE? K> T
VvV —aEE SEEL: (Fig. D). ) vy —ald
0.25My a L 0 & 0.TM & o G ICRIE S |72
MWERETHY, Ti, pH 6.8-7.2 0fificd D& D
KETHDEODONTVEOTY, Bohiky vy —
LALHEE 0. TM Y 2 JER (pH 7.0) 1o B L TR
Ufe, SRALAY Y Y —L0BEOBERRT » 54—+
OHEEME, 500~700 TH 3.

3. BRIEOAE

Bt 7 r 4 —EOEWE p-=bu v /-
FRA7 24 FEEBEEL, Shibko Z0HED £
THE L7, hiEkEH L p- =t T2/~
@ my moles/min /mg FHTHEI.

4. )UJ—LEEFED available activity

soluble activity Of|E

Y v = At RS OBEINKARERE NS TNT
WA, FELIZELDOFREEY) v — A TRER
TEV DS B o, TE BT ) v — alBicgd b
EHEZNORETERENETZE (VY —L0%
EREHTEBEO A v P a—-N—v s VETS),
HRICE SN STEHO—EB L RE ICHhH S50
OB, WE I I BEREFICRROZEL OBS
MHs. FO—2E, YV — AERENTEMAK
WL BRI O TRENAE®TH D, ho—D
i, BEENEEZEE L CENNTIKARER Y, £
RSB A Tl L T B oD it E SN B ENT
»5.

soluble activity ofiE: 0.7M ¥ a f#K (pH
7.0) BB LY v —2a% 15000 g T 20 43 3%

25% Liver homogenate (30g of liver

Centrifuged for 10min,at 1,000xg

Pellet Supernatant

Diluted with 2 vol., of
0.25 M sucrose (pH 7.0)

Centrifuged for S5min,at

1,700xg
—
Pellet Supernatant
Centrifuged for
20min,at 5,900xg
| I— —1
Pellet Supernatant

Resuspended in 80ml of 0.7 M
sucrose (pH 7.0)

Centrifuged for 5min,at 1,700xqg

Pellet Supernatant

Centrifuged for 20min,

at 9,500xg
Pellet Supernatant

Resuspended in 0.7 M sucrose (pH 7.0)

Lysosomal fraction

Fig. 1. Preparation of the rat liver lysosomal
fraction

Dk, EEEZEODTBELRR 7 72— OEEERIE
g 5.

available activity o JllsE: VvV —2% 0.7TM
va¥ER (pHS.0) wiEl, BEEmAT3T°C T
WA A v a—_~t LBESRTr2—€¥D T
PEERET S, oMo dicid soluble activity
bEEnb.

total activity oflE: ) v/ — 5Bk ic Tri-
ton X-100 ZEKEEN 0.1 %Bic 155 LS IIChA,
V- AFEERE LR, BiERR T 2 ~EOTE
W ET 5.

available activity & soluble activity |3 total
activity % 100 & L7z B TRDT.

VS — ARy s ERBR T THEL T BRI
i, B—BRELLTROSEAESENL, BRANOE
%o availability 2% % 2 (available activity o
B, FBRESUTESEN, RSN
w1 T< % (soluble activity o#in). #hik, v
VYV = ATt T 2 EYOIER% in vitro TH~ND B
Ak, Y vV —sEED available activity & so-
luble activity ZHlEd 2 &, ) vV —sfiogeit
C RIET B OERE ML &MTED. ARET
i, RENBY VvV —bBRTHIRESR T 7 24—
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FovYy—asmickEs PCB ogs

¥ @ available activity # X0 soluble
activity Z#E LT, BHOY vV — a
KR TEEEH .

5. EREOEE

BB Lowry O FEEY 2N TER
L.

100

Percentage activity
15,3
o

& ES
. BFUVYY—LICRIEY KC-400
B

SEMER O v/ —a% 0.TM

95

100

Percentage activity
wn
o

va¥EE (pH 7.0) i@l (0.5mg &
H/mD, BYRR 7> 4 —+0 available
activity AZfiE 4 % &, total activity o
15~25 B FES EDSh, BEODE
WY v — A4 EIEE available activity
BEL, BROGVBERLALNE. L
o & %@ soluble activity |3, @% total
activity @ S% LT Tchbo, FhsliciE
BELThBABRRESDODTDEL. v/
— LMBHRE 37CTA vha—R—}7F
%5&, BlEKRR7r4—+¥ @ available
activity & soluble activity Asi§RE &
gL, YV —ahBRaiclliEBL T obF
Hohz.

Fig. 2 ONRERTIE, BYEMAl BEE LI
BT B12HICY) VY —LEBBRICz R ) — 1 %
YN KRBEHIKMATHBM, 1 BDxE s, —N
PEETBHEAIE, 377C O vFa—va VT
available activity 23b¢niciEmL, Fig. 2 i R
LRBEETOMMNRTZ ) ~VEMABOEAIE
{185,

) v — s EEK I KC-400 % 2020 1eg,
Sug, 10 pg/ml @ REEETMAZ, 37°C T4 vFka
—N—v g vk, BMESRT7r&—+ @ available
activity & soluble activity ZIFE L, % DRKBE
{t%&RL7z0s Fig. 2 ©h 5. KC-400 iF, 10xg/
ml O BETMABATOBYE X774 —¥0
total activity iz idfi 528 % RIF &2, KC-400
i, lug/ml OEETRY YV — L0 LELICTEFE
AEEBEBEZIRROD, BEMNSug/ml 25 &Y
VY~ LRI LT REEMERERL, BEMN 10
wg/ml ICET 5 & BORREMER ERT IO KKE
A.

KC-400 i gras 10 pg/ml Dif4, 37°CT 60 43

ol

Fig. 2.

60 0 15 30 45 60

Preincubation time (min)

Effect of KC-400 on the stability of rat liver
Iysosomes. The lysosomal suspensions (0.5 mg
of protein /ml) in 0.7 M sucrose, pH 7.0, were
incubated at 37° with or without KC-400. The
control was incubated at 37° with 1% ethanol
(v/v). At the times indicated samples were
assayed for available, soluble and total activi-
ties of acid phosphatase. The available (A)
and soluble activities (B) are expressed as
percentages of the total activity. (Q), con-
trol; (A), KC-400 was added at a concentra-
tion of 1 .g/ml; (@), 5ug of KC-400/ml;
D, 10 ug of KC-400/ml.

4 v a—~— 95 &, available activity (25
B &~ 35 N L, soluble activity {336 15%
Bl F4bs, Vv —sBEEEHONELS
Lniging, 2hicfk>Ty vy — ABOBER A5
1, SHREOK IS BLVREE w27 7 2 —¥ O HEE
MH STz, 10 pg/ml DERE DRSS, KC-400 (3N
Z 5603 & Ebic available activity % im&s &7
B (04, & & soluble activity oHgniz4 <
AOONBEODT, KC-400 13, 102g/ml @
ETY vy~ sBEoREEE SRS b0 s
EZohd. 03KBr2EREORMNE, BERR
7 7 4 —+ (D available activity % JiE 45 & &iT
37°C T OBMM vFa—~—+TBDT, TOEIKC
e 2BBMEE6EFLON 3N, I L TR
B TaEsERkomnAREs .

Vv~ L OREEAFE U TH BT S L
RED OO T HEBRERET D0, M bRHR
T 30 2g/ml OEREOHAET OB L BT EBSRE
KB oh, FilokkRiz KC-400 %5 ity vy
— AREEALFTH L C ERRL TN 5.

2. FFUVY—LICELIZYT KC-400, -500 &L

U -600 OEEDLLE
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Preincubation time {(min)
Fig. 3. Comparison of lysosomal labilizing effects of

KC-400, -500 and -600. The lysosomal suspen-
sions were incubated at 37° with KC-400, -500
and -600, respectively, at a concentration of
10 #g/ml. The experiments were performed as
described in the legend to Fig. 2. (), control;
(), KC-400; (@), KC-500; (l), KC-600.

ZOWER» S, KC-400, -500 BX
-600 @ =FAE el Ak, KC-500
KD EBHENY VY — AERREMER
WNHDH T EHHL I
3. FFY VYV —AIZRIZT polychlorobi-

phenyl F& 4k (GRUER) OXFE

BEOB BIOMBOE>E D LK
polychlorobiphenyl &k 5S&E#y (Fig.
5) VT, ChoD PESY VY 4
Bl RETRELHERET Fig 4 1©
RT. B SEROBERDOIBY vV
— A ERZEMMEAS D & MDD
it 2,4, 3, 4’~tetrachlorobiphenyl (III)
Thy, CNEBERBEOERERLT
W= DS 2, 3,4, 3%, 4-pentachlobiphenyl
AV) ¢th 3. COMELY VY —Lhd
Brske EEEsE 5 EFRIE BEREBETS
b, 3C TOHM A vFa—~—}t7F

KC-400 (3 10 pg/ml 0BTy v/ — sBick L
THROREENMEREZRLLOT, S5IKHEEIED
B3 2 KC-500 & -600 ic2Th EfEEERET
W, ZHDY VY - ABICH T 3 REEER % i
Ll #he8no Eyx 10 pg/ml @ BETIZ,
Fig. 2 LEBEEERTIT /48R % Fig. 3 R

KC-500, -600 & & icsiin Y v/ — ABEREE/LIE
xR h, KC-500 oA & KC-400 & kT ~600
L&k, 3VC DA vFa—N—vavE LB
L, CFOBEICBOTHEMESRR 7 » 2 —¥ 0 avai-
lable activity & soluble activity 73 KC-400 & Xk
0 -600 X E V. 37°7C TIOAMEA vFEa—_—F
ThE, ZHES B R T 72—+ O available
activity Zxf @&k D S0 M s, Cco & &
o soluble activity {3 KC-500 0igas &2 & b5
<, WREOI2S BEHVEE SR 7 » 2 —¥ D HEHE
BEH LI

KC-400 5L -600 FREREBEEDOERZRL,
COLEWMRIOPV IS ZBE O BEFRRT7 >4 —¥D
WEEESEHER I N, KC-400 & -600 4% i3
% &, soluble activity & RATIRIZFFEELEIE
S, v/ —ah OB B S YA ERRRER
BETH2EN, A vFa-—2ar00HBX
¥ 60 3% @ available activity }3 KC-400 o5 78
L, BERMEICRETEER KC-400 il fE
TRV W o

&, WSRO 15% HL soluble ac-
tivity 278 L7, L L, BESEEERETERENH
HTHEILD, 2,4,3,4-tetrachlorobiphenyl (11I)
IMA 72 A1 L & available activity 254 5
N, 4vFa—~—var905kicid, TRLDK
S0 BB ENBEE s

OO THEERENEER, "S5 3,43,
4’~tetrachlorobiphenyl (II) T v vV — A EREE
{LERE &L R&ET,
activity & $i¢, FRATHREESLOENIELN
7o, COBEERFRUROEENBEREINTOTS, &
X hi-hAr@ic ko« polychlorobiphenyl @ Yy v
V- ABICHT A ERPE LS BB TR L EER
LT3,

4, 4’~dichlorobiphenyl (I) & Yy v V' — A R
FALER % B LTS, 2,4,3%, 4~tetrachlorobi-
phenyl (III) % 2,3, 4, 3’, 4’-pentachlorobiphenyl
AV) g~z 2 DERRBAO. BEEOZW
3,4,5, 3,4, 5-hexachlorobiphenyl (V) <, 3,
4,3', 4'~tetrachlorobiphenyl (II) &FE#Eicy v v/ —
LAEREEAMER PR EBD SN LD,

COYE XD ERBODOFEBRICENMEH NS S
Nicz & oHERT 5 &, polychlorobiphenyl o 1)
V- ABEREEAER &, BRENERO K
bEROMBICLZ bDEEILNS.

available activity, soluble
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100F

% ?}Z ()

5y MFY vV - s BERER, BE
FR7 74 —¥@D available activity &
¥ soluble activity # 5 1c LT,
polychlorobiphenyl @Y v V' — 4Bick
B EEAR Tl A, KC-400 2 10
pg/ml OEETHRO Y YV — ABRRE
ILAERERT C EMBH S hiciE Dl D

ctage activity

o u
=)
- 5 T v -
Percentage activity

Per

50

Ve 1 KC-500 BX 0 —600 1z &35 5 ;22377A

N, EFELETEE KC-500 256 |

DERBMEHEFL T, bl ’ 0 30 60 910 ’ 0 30 60 90.
BhET 5 EREREE/L/ER I, poly- Preincubation time (min)
chlorobiphenyl O&F % MBI LENICGE Fig. 4. Effects of polychlorobiphenyl derivatives on

35 ETE LD TEEEN.

KC-400, -500 & XOF -600 (T id B
@ polychlorobiphenyl FEMEWEAL
TWB0T, ERORBIUMEBEDORD &
b L7 ARiESR SEH (Fig. 5 Z L
T, VS = AR B EREREANIE
A, Wi BFEAORTIE 2,4,3,4"-
tetrachlorobiphenyl (III) icdo & &k
WY — B BEEREEAER R b 1T
L4 L, 34,3 4-tetrachlorobiphenyl
(ID) R EUEREEZBELTOWERS52L
COERAERS Y, WEEY VY —LEIC
HLTHHE LB LEHoMEEEZRL .
COEREIE OO THEEL, BEhi
EOD frEH polychlorobiphenyl @)
vV = LT AR R E R EEES
ATWVWBZERRLTNS. 2,3,4,3,4~
pentachlorobiphenyl (IV) i %, 2,4,
3/, 4’~tetrachlorobiphenyl (III) & 13iE
FRRED {EH M ED NN, 3,453,
4/, 5’~-hexachlorobiphenyl (V) i3y v /' — &R
ZEMERZALED oN DT

Zh 5 DEEM S, polychlorobiphenyl o y v v/
— ABRISEAER I, WROBL D bBEHRSNIIE
FONBIEET S C EMERESN. Ho SEE
@ polychlorobiphenyl FHEAD &M, SHEE T35
&, BN VY — ARRRENERE 25506 4L
O BH#EICEHNZOTR VWL EZEAONS. L
L, 4,4’~dichlorobiphenyl (I) iz &5 {ERARD
LRDT, TOWREESLEL OBEFEHNT
bz 530,

Cl

2.3,4,34-Pentachiorobiphenyl

Fig. 5.

4 4-Dichlorobipheny!

Cl

Cl Cl

the stability of rat liver lysosomes. The lyso-
somal suspension was incubated at 37° with
each derivative of polychlorobiphenyl at a
concentration of 10 xg/ml. The control was
incubated at 37° with 1% ethanol-aceton mix-
ture (4 :1). The experiments were performed
as described in the legend to Fig. 2. (O,
control; (@), 4,4-dichlorobiphenyl (I); (A),
3,4, 3/, 4’-tetrachlorobiphenyl (ID); (D, 2,4,-
3/, 4’-terachlorobiphenyl (III); (W), 2,3, 4,3,
4’-pentachlorobiphenyl (IV); (&), 3,4,5, 3,4/,
5’~-hexachlorobiphenyl (V).

Cl a o Cl
n

(1) (un

3,434 Tetrachiorobiphenyl 2.4,3,4- Tetrachlorobiphenyl

Cl

av) Cl ) Cl
3.4,5,34.5-Hexachlorobiphenyl

Structures of polychlorobiphenyl derivatives.

polychlorobiphenyl (x AKEiZ {Rbb ENS

CERHIONTNADT, ZOYEOEEENT S
EHORBE, BHEAEREBLTMZ LTEERREL
ZZonah, LBy —sBEREE{EROE
i, BERSRHATES.

& &

D 5y MRy v —-aBERERNT, KC-400
DY VY - AERKRETEEEHNS &, KC-400 i
10 ug/ml OEETHRNY ¥ V' — AERLE/LER %
Tl ZofERIR KC-500 B3It 600 icd B
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o8 [ I C (= T

e, ZHEEET S & KC-500 ofEHasd
Edim<, KC400 & —600 T iziZFABEDREN
B ohk.

2) 4,4/-dichlorobiphenyl (1), 3,4,3’, 4"-tetra-
chlorobiphenyl (1D), 2,4, 3/, 4’-tetrachlorobiphe-
nyl (IID), 2, 3,4, 3%, 4-penchlorobiphenyl (IV),
3,4,5,3,4', 5’-hexachlorobiphenyl (V) o 57 ¥
@ polychlorobiphenyl &ESEHNT, T b
OYED Y vV — LRI RBTHREER I ET A,
Bl ARER O heid 2,4, 3, 4-tetrachlorobi-
phenyl (ID) &> &b Y v/ — AECREEAL
fERBED N Lrl, AUEEREET S 3,
4,3/, 4’~tetrachlorobiphenyl (II) X 4£< zDfEH
ESRE MO, 2, 3,4, 3, 4-pentachlorobiphenyl
(V) tid2, 4, 3/, 4’~tetrachlorobiphenyl (III) &z
RRBEDBRWY vV — sBEREEIMERSTD SN
720, EREOX LIt £ 3,4,5 3,4, 5-hexach-
lorobiphenyl (V) 23 T OERHELBD SN H,
o7z, 4,4’-dichlorobiphenyl (I) EF5HY vV — a4
BEREEIMEREZRLE. CO5DEE, D, poly-

chlorobiphenyl it k> TRENZ N Y v/ — A
RLEAERE, ERORI D IBHRINIERDON
BicE#ET B C LosiER SN,

P4 23
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PCB OAMERICWT 5MMEAM ~ & EX—DHZE

JUMAR SR SR E B E
BHR—m R B-H%F R —

Serum Inhibitor Active against Hemolytic Activity
of Polychlorinated Biphenyls

Koichi FusTa, Tsuyoshi IwAasaka
and Ryoichi MoRI

Department of Microbiology, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

Fractionation of human, calf and rabbit sera by Sephadex G200 chromatography
revealed that inhibitors active against hemolytic activity of polychlorinated biphenyls
(KC400) were found mainly in 19S globulin fractions. No special features in inhibitory
activities were found in two tested serum samples of Kanemi rice oil patients.

R YEAE 7 2 =—n (PCB) BEEARICT LT
BIRERAE B, ZofEf ikt LT S
LT EE2POTHTTIHIFETHE L. PCB o
[aREE/EA I, ML LU CRmEkE Ay 2 S mieR
ELTEBETACENTEEDT, H5YEDEMI
BEBZERIE T2 ek, MEEBRER T3
WEHER A BB ICH S LM TEE. CORETHE,
MED VSNBSS I MAEIER S 3 hE 50
g Afdic, b, v¥F, 2 vOMEELT >
7y 7 AG200 THEL, FSEHDWTOERZH
FE LIRS\ TONS, BENIEWE (1 vew
Z2=) FWOhOmMBEOEEKS 19SEM—FKL
THoNfe. Tl WERBENETOS v e s —F
i, EBACZNEDORIELVEEZRNET T &M
TEELMDI.

FHEEFE

1. PCB

PCB &L LTHA2 m—un 400 (KC 400) % f#f
L#. KC400 2V 2 FWANT »F+%4 Fic 10mg
/mlicEE L b 0% FIKE L, e BBiEEals
K (PBS) THRLTAEOEED KC 400 oz =
WY a vEEEL .

2. BNERBLVA  EELA—DOEE
AEROFFEIC 27, Tibhd, ELAVEE HL
T, 1 veva~— 0.2ml OFRREH I 4B MBA %

2¢p KC 400 (50 pg/ml) % 0.2ml Z5fnz, =B
I SAHEBEL DD, KSWHELL 0.4B NLrZk
—RIMEE 0.4ml Zinz, 37°C owishic 450
BOOBEMERE L. WEAICEEL, B
BEAEELICHIEENE S Y EEZ —-DREFRE
(KC 400 RO MBRFHERAMA 2 RIOFWRE) © ¥
et veeg—na4s—%EL7l

3. MBEOETI?7TvrR G20 (CLBAHE
27 75 v 2 2G200 (Pharmacia) o# 5 Alck
HIMEOHEETY, FEFCODVT, v 2 —F
MEERLI. 7y F v I AN T AGER 2.5 cm
EX6070L 75em TEAL, L.2ml 2L L3
ml omE%E pH7.2 @ PBS 2L TSml T o
SHEE L, BRESIDOT 280nm 2B i) 2 ELE%
AL CTEHEOEEE L.

PCB oD —kEE EAERO A D 7.

RS LUER

MRt RCE ATy VI, vyEnE, EE
b MIEB LCHERE 2 AOMFOS v EEZ — 4
15—, E1ERTXI180RHLI60TEHY,
FHELHANOMETRBICL 2 E LINERII,AD
7z

4 vee 2 —BANOEIICELTZhERNT S
e, Mzt 7 >7 v 2 2AG200THHE L, &
FIEDOTA ve e g —AEBLIEREER 1 ~X5
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100 BH- SR &

F&i. KC400 olmfEMicdd 2 mE4 v e

ﬂ —
Im b 4 v EE & —fFD
avy Y (KB4 $705003) 128
UHE (2a—-IFYF T }) 128
b MEE 160
HERE (D 80
HERE (D 160

D ZWME 0.2ml, KC 400 50 xg/ml 0.2ml,
0.4% sz & —7RMIBk 0.4ml DEFMHRT
KC 400 oiFMm{EA % 541 IEd 2 ME D&
BB TSR OME

CRT. DFROMBIR2VWTES vEEZ—1ZEL
BOY—7 (BFEHIOVHT, 9Spsrary 4
EicHE) Kk—HKRLTHoN7. EFe MIETRT
SHECHEMTZ2HSETEOERERS SN, &
i, BLROE—-2700bwaFA1 Y vricksd &
EZONE. BEMBIOVWTIE, BHOA A
—EED TR T A WMICEEEZRD B LRz hDTk.
BERTR v VAE 74T v B 3mg/ml T
KC 400 oA MmiEM AT 52 EERE LK. L
L, v vIEEEATOT AT I VHELSH 50 B &
HEH2CEEEFL, oy VEEDI Y EE X -4
A2 =18 ThHhbC EEEETLE, 1R
—EEORELSRLLETALT I Y EUANORBICEH B

EEZOND. SEOERTS v 2 —FFEMS o
7Y oI9S HHE ~HTE 2B EHNHS
MEiEDk COESIIRY BREROEENEOT

COESICS vz —EENEFHC &k KC 4000
EEBMES DEETIEFEEEAOSND. R A4~
< U4 VA DORMIREERG KT %0 $0¥ 5 natu-
ral inhibitor & 198 /' 7y vESKBVWE SN
PERHE DKL THERENY,

@ b

KC 400 oEMERICXTT 54 v B E & —HIMFD
IOSHEFIERET S EAFHE L. BEME 24K
DNTRELAEBOTE, 777 v 722G 200tk
BEADA VEEZ—24 2 —CDNT, E¥EE M
BEORIKELVWEEZRWIETT CEBTERADR

X B

D BEHR— #E— LOaEdh, HRIEE,
AN : RV LY 7 = = - (PCB) iR I/EA
B IO MIREEERIER. BRAKEREG66: 574-578, 1975

) HZB— EHR— naLd, HREH,
WABLEE : Ry e =—n (PCB) 0o EE
Hela MiaickIiZ+EE, BEREFE 66: 568-573,
1975.

3) NEEE BYA—= 9L LRI HTE MEA
vebE g —, HIOEHAY A vRZESILMNTIRBES
1973.
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Effect of Polychlorinated Biphenyls (PCB) on
Lipid Peroxide Formation in Rats**

Satoshi INNaMI, Satoru ONO, Atsuko NAKAMURA,
and Sachie IKEGAMI

Division of Food Science, National Institute of Nutrition,
Tokyo 162, Japan

Sumiko NAGAYAMA
Teikyo College, Tokyo 151, Japan

Eiichi NisHIDE

Dept. of Fisheries, College of Agriculture and Veterinary Medicine,
Nihon University, Tokyo 154, Japan

The present investigation was planned to explore whether lipid peroxide formation
would be accelerated in the tissues of rats given PCB., Weanling male rats of the
Sprague Dawley strain received the experimental diets containing a designed level of
PCB which tetrachloride was dominant. The thiobarbituric acid (TBA) reaction method
was employed for the determination of lipid peroxidation. The significant increment of
TBA reaction positive substance was observed in the liver homogenate of rats given
PCB, but not in the serum. The TBA value in the liver homogenate was elevated
soon after PCB administration, but after that was lowered gradually. At 35 days after
PCB ingestion, no difference was seen in the liver TBA value between the control
group and the PCB group. It was shown that the TBA value in the liver homogenate
was highest at the 0.05% level of PCB in this experiment. It was also found that the
TBA value in the liver of rats enhanced by PCB administration was further varied by
different kinds of fats in diets but not so much by dietary fat level. The results ob-
tained herein indicate that the acceleration of lipid peroxidation occurrs in the liver
of rats given PCB.
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Table 1. Composition of diets
(% by weight)

Diet 2
Ingredient Diet 1 S% T 5%
Fat Fat
Sucrose 63.0 34.0 24.0
Starch — 34.0 24.0
Casein 20.0 20.0 20.0
Fat? 9.5 4.5 24.5
Vitamin oil? 0.5 0.5 0.5
Mineral mixture® 4.0 4.0 4.0
Vitamin mixture® 0.85 0.85 0.85
Choline-HCI 0.15 0.15 0.15
Cellulose flour 2.0 2.0 2.0

1) Four kinds of fats used in this experi
ment were as follows. Soybean oil, lard
and olive oil were the Japanese Pharmaco
poeial products and crisco was made in
Procter & Gamble Ltd., U.S.A.

2) One hundred grams of soybean oil con-
tain 3, 000IU of retinyl-acetate, 300IU of
calciferol, and 100mg of «-tocopheryl-
acetate.

3) This is identical with A. E. Harper’s
mixture (J. Nutr., 68, 405 (1959)).
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Table 2. Lipid peroxidation in rats fed diets with and without PCB?»
Feeding . . Liver wt. Malondialdehyde Malondialdehyde
. Liver weight A
Group period [00g B, W. formed formed .
days g % n mole/g liver n mole/ml serum
Control (6)» 17 12.94+0.99® 3.24%0.11 77.6x 3.4 48.6+2.7
0.19% PCB(6) 21.8+0.99% 6.28+0.212 118.8+13.9% 56.5+2.6
Control (6) 33 13.5£0.77 3.0240.10 67.4% 2.5 29.3x%2.1
0.1% PCB(6) 22,941, 24% 6.31+£0.20% 96.7+14. 79 33.1+1.2

1) Diet | was used in this experiment and soybean oil was used.
2) Figures in parentheses are the number of rats used.

3) Mean*=SM.

a) Significantly different from the control group, p > 0.01l.
b) Significantly different from the control group, p > 0.05.

Table 3. Effect of PCB on body weight gain, food intake and liver weight in ratst
Group Fgggg]dg Weight gain? Food intake Liver weight Ioséviroc:ilel\i:itght
days g g g
7 39.8+ 2.5% 5£0.56 6.87+0.27 4.86+0.14
14 87.8+ 7.3 0=+0.83 9.27+0. 66 4.95+0.12
Control 21 129.5+13.2 +1.02 10. 66 2. 45 4, 58+0. 14
28 170.4% 9.3 .62+0.53 11.25+0. 58 4.08+0.10
35 200.6+10. 8 L 1+1.09 [1.51£0.65 3.78£0. 12
7 21,74 2.5 240.67 11.46%0.79 9.25+0.22
14 50.2+ 5.8 2+0.76 15.34+1.07 10.10£0. 19
0.1% PCB 21 82.1+ 5.7 +0. 64 18.19%1. 36 9.87+0.56
28 102.3+ 8.0 .240.36 18.29+0. 86 9.01+0.17
35 106.2£11. 9 .8+0.88 18.04£1. 36 8.59%0.18

1) Diet | was used in this experiment and soybean oil was used.
2) Average initial body weight in each group was about 102 g.

3) Mean=*SE. n=6
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Table 4. Body weight gain, liver weight and TBA values of the liver in rats given
diets with different levels of PCB for 10 days®

PCB levels, %

Items
0 0. 01 0.05 0.1

Body weight gain?, g 58.4 =429 50.3 + 2.8 40.9 =+2.5% 35.2 +1.6®
Liver weight, g 5.45%0.20 6.20%0. 26% 9.49x0. 46% 9. 65+0. 26%

Liver weight + o ) + ) + )
100g body wt., g 4.64+0.08 5.54+0. 14 9.24+0.25 9.98+0.11
Malondialdlhyde formed,

uxmole /g liver 0.1640.01 0.47%0.08% 0.60+0. 18% 0.47-+0. 10¥

« mole /liver /100 g B.W. 0.72%0.05 2.51+0. 512 5.45%1, 60% 4,52+1.05%

1) Diet 1 was used in this experiment and soybean oil was used.
2) Average initial body weights were 59.0g for the control group and 61. 6g for other three

groups.
3) Mean=SE. n=6

a) Significantly different from 09 of PCB (control), p > 0. 05.
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Fig. 2. Time course of serum TBA values
and phospholipids in control group
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Subacute Toxicity of Polychlorinated Dibenzofurans in Mice

Junya Nacavama, Masahiro Nisurzumi and Yoshito Masupa

Department of Public Health, Faculty of Medicine, Kyushu University,
Fukuoka 812 and Daiichi College of Pharmaceutical Sciences,
Fukuoka 815, Japan

The subacute toxicity of polychlorinated dibenzofurans (PCDFs) was studied in
mice. Female and male mice were given the diet contained 0.6 ppm of PCDFs for
10 weeks. At the end of the experiment, severe dermal lesions were observed in 5 of

6 female mice and in 2 of 6 male mice.

Epithelium of the skin of the treated animals

revealed hyperkeratosis and dilated hair follicle containing keratinous material.
Hepatocytes of these animals showed an enlargement of nucleus and vacuolations in
cytoplasm., The whole body and liver of the mouse were analyzed for PCDFs by gas

chromatography.
in the liver.
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Very large portions of PCDFs retained in the body were detected
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used in the animal experiment
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BBLCHEZBRUBK BRE BA—0 ¥—@a%
FeT b EEELT, PCDF 0&vY—7 0 &8 27

D7z,

#® F

PCDF #&58 0~ v 2T, HH4~5EBEE »
SEERASENEY, HoBS, HF 10:8% T BN
DUWL A, BIUERLHE, BIlEKCENRITOR
E, OULAMOER SOy R KBRS o
oA REREBETH . HOBEE, Hog
Ak GERSEHTHEY, HH 10EE T Lok
SEELRE L0, 6B 2ETH D AR
EROBDZOELNEVED 4D S b 2 Eicid, #
Bk L CENME I OKEORENED 517, Fig.
2 ¢ PCDF #5 105880 < v R BFERER L 2.

Fig. 2 Dermal lesions of the mouse orally
given the PCDFs for 10 weeks

Fig. 3 iz PCDF &5 [0 BHOBREREER L
FFE OIS %R L. PCDE 530 JES &
Tk, BEOEERIGE FENEALELUEED
|AELCSEES N TFETRE, FEoER BE
ANOZEOHE 5 N ICDIERDITD 5.

2y bu—nETR, ok ARER, B&
U TORE REBES b D /.

Table 1 |z PCDF #5 10;8% 0 =9 2458 (&
ANiBRE) B X UMRcEET 2 PCDF EEiRL
jz. 4 PCDF BETA3 &, v R&B0EA, I
DRI VHELD K 0 BEHBEETH BRI
25 BIREE ThoMk. C—sROBRERSB &,
T Y RAEBTRE—2 a, ¢ BXY d 3o BE5iC
B, gREETEL LD TV FETE, I ho
BAbEPBRETE DN, Fice—sgid, #6
ERpO. &fRELT, HoBEsICd Ho Baic
b, FiicdkEEics{ o PCDF BEELYE. BEL
7zo PCDF BEMXAE L 2885 0 £k
RREET 2z, FRicE 2B BE L
PCDF 0 90 %Ll EWEBE &L T Licis. %
7z, =7 b, WIFhoRBk»s bBEshEsD
fz. v ru—BTE, VFhoRE» S & PCDF
B s sl GRERA : 0.001 ppb).

PCDF o icBd 2H5EIE, T 0HE &
Ty, AWBHIET AR TE, LDy &y
YFOBAEK lmg/kg THDOO, HED JFEE
L. ZOBERE, HFrsm—n 300 DESD
LD;, 0.6 g/kgd &g 3 &, #5600 EEOFEET
5T LI WEMRFBREABEOLETE,
PCDF & KC-400 X b & 170 f5sahTch o/ %
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Fig. 3 Histological findings of the epidermis (right, 72x) and the liver (left, 180x) of the
mouse orally given the PCDFs for 10 weeks

Table 1. PCDF concentration in the whole body and liver of mouse after oral
administration of the PCDFs for 10 weeks

PCDF concentration (ppb, whole basis)*

PCDF isomer

Female (N=53) Male (IN=3)
(number of Cb whole body** liver whole body** liver

a @ 1.6 =0.36 150 =+ 28 0.26+0.15 170+ 15
b (4 — — — —

c D 5.9 £L.0 420 =+ 88 1.9 +0.61 510+ 33
d &) .1 =£0.38 250 =+ 34 0.67£0.17 330+ 56
e (5 3.1 +0.87 230 =+ 65 3.2 £0.58 360+ 25
f (@) 1.5 +0.41 1100 +220 1.9 £0.48 1400+ 180
g (6 0. 0870. 043 6.5+ 2.8 0.28+£0.019 36+ 13
Total 13£3.1 2100 420 8.2 £1.9 2800+170

* mean*standard deviation of the mean
** whole body: exclusion of internal organs.

fo, BEOHET £3&, 2,4,52,4, 5 -~k % o7 PCB Bi2MEHEFE T, #4272 v— 400
ouE7z=— (JEIDB) DHFYAtsa—4 @ 20, 100, 500 ppm SFEEIR%E HEHR 3 HA 25
p-448 B LU SR HFEKBILEBEZFTH T 51 L7ciE4, BRABE I ZHEROENG S NichE
Rid, T#EBEDEAYTHS PCDF k> THEL ERORE X, LWFNOERBIKEONTLIADLIE
Tha®, Lxl, vHFEANE~NOBHIKEL2H Mot UL, FoMBEMNRE TR, 500 ppm %
FILAER O kT, PCDF & KC-400 &b % S5ftc, FElRoBVEKR, 2 (i) £k, 8E
DEMSIL, WIBHRATHDL®. 2okHiL, I, MOKNREMBA SR, 100 ppm T T
nEToIRE TR, PCDF oFHiZ, WAL & DEPRERE, H2EBRECEREMEDN A SIS,
DHBOEFH LTS, —iWiciz PCB b b» 20 ppm Tld E/bAS &5 Niginoi. F7z, PCB
RUoBEEOL S KELNE. 4HOEESDERT BB TR, Tryo— 1254 3L 001260
&, PCDF (1 0.6 ppm OEREGER 108RE 100 ppm &FFR %5 » Mic 24EFRS L7 BE,
L0, HohlEEOEMEEL, RERT, EED HES v M CHARENE LA DI O TEERINZ Y
Bk, FARORESERsh. dYR<yrz 724, BEERED Shiho b,
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A EIOERT, MiHEE SENIcESFET 5 PCDF 0
KEBAWIFREICEE L T SREE Bl s N T
L EET FEics T, PCDF pthigiaEiE
ERBEENCE® LEEN LI CELLN
jz. —75, PCDF ic{bZHENLSHML, Lhrd
i LT d®, AR LT do20 kg icEE
HThrR )Y~y ItF vy (PCDD)
%2 DET, hoBHRLD RO TREETHSD
jenpinmzd, b AEIERR SO R EE
HEEFBANOERERT S LOBEBEFT LTV B H
b L.

g1, HoHs, HILb vvised (SRER
£) FEEat) BT PCDF EE 25, L
b~y c@ARI = 25 AQRERELENED
EhEEtoREREELONTVS 2,3,7,8-5
S/muYRYY IS vE—RKTAEL— s THEBD
oY —/EEMEOZICER L TR IBEVEE
Thol. ThoEDTEN, ARERIBLT, M
DHEICHE LU TEETH 272 Lo—FHE» S LN
Y

A EBML, <v2OHE4S, PCDF & 0.6
ppm QEBEEE 10 @SS Ic kD, B0k 57
REZEL, TFE~0 B ERELSERASH
fo. MERIED A H = X LB, 135 N ihiERSE R
BN OLDILd, 4% —E PCDF oMk
AEAREELEDNS.

5 B

¥by~rv'7 5y (PCDF, Egiid4EX0S
B SEmAEE ddN Bw v 2 O 1 10 38R
BEL, TodalHtiE. 2oR, BTo
Lo EBEERE N

1) PCDF &, 0.6 ppm o {EEETHD TS, 10
BEEES T &K, BEEO FED Z{E L
fo.

2) PCDF B:5HoORED LEEH» S EQO B
R, BANBAILS LUEROBELASEESN
foo Fio, FFONXEEH» S, FHBEOEXR, 24k
LI DEAN S SN

3) {EANKEETZ PCDF R4 BB ICEE
LTWi. PCDF g, v v 2458 (ANERE)
T3, HoOEBEL, FTREDCHI G, D,
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Study of Oxygen-Consumption and Anerobic Glycolysis
of Rabbit Cerebral Cortex, Liver, Kidney and Skin
with Poisoned PCB
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1979

PCB (KC-400) was administered for 4 weeks (iotal doses 100 mg) to rabbits, and
0, consumption and anerobic glycolysis in the cerebral cortex, liver, kidney and skin

were measured by Warburg manometer.

1) O consumption was inhibited in the cerebral cortex, liver and kidney, and

was accelerated in the skin.

2) Anerobic glycolysis was inhibited in the cerebral cortex, and was accelerated

in the kidney and skin.

3) Both O, consumption and anerobic glycolysis were markedlyfacilitated in the
skin compared with those in the cerebral cortex, liver and kidney.

EE B TR, R &34 5 ik
EPBEEES X 2T EODNTVE. Dbk
EROEM, S PCB S5 REM, I, BlETicEER
BOBMBNE, BSHEHEL Warburg manometer
ZROTRAGE LIcOTHEST 5.

% % ﬁ ;‘fl)iﬁ)ﬁ)

1. EBRMHEUBEETHROES
BT HEERRRAE R (2.5kg) ZEHLIAELY ©
#5511 T Kanechlor-400 (KC-400) % corn

oil @ L (10mg/mb), 10ml % 3 gic 1[ERO
#5010 48 s Lc. R FEED corn
oil ZFEOFETHE L. ERICHELTIE 245
MRk, H¥KLOH 10ml oBHEFAL TE
SREREE LY, HPri RERBS Lk,

Pl e o BEE (RREWBAEORICE Krebs
Ringer phosphate buffer, BFEMEFIERTEORICIE
Krebs Ringer bicarbonate buffer) i@ LikiE L7
%, EANOHNIT 0.2~0. 4mm OES QLIS Ak
ol MBIUBEIREERESEBOEEOEAEH
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DTYHREED T T HEBOMBA RBIREDRE
UHEFERICE UESE S 20 MR RO BBt L
7.

2. EREZAMVCHZEES LUHBSHEEOR

i

iE

RABOBRME L LCHKEREORIE I
Warburg manometer Z{EH L7z, FoOEED War-
burg flask OPRAERUERSHEE Table |, 2 jT /)
TTELTHY, FHIR4RBEETTY, BENEER
BLUBSEEERIEBOMEBERE Img H7/c030
SEEETERL, PCB X 3B BRI TLOELL &
L.

BEHBE (QO, £ D)

00, =B E UTHIE & N FE3 X SN
? HEER (mg)

BEMEEER (QCO, £ 1)

QCO,— BIEE LTIIE S i i < S REHR
g g EE (mg)
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seE="2"Vx100 (%)

EERE R BENEE, BolREs

DFEHE (u1)

vi: PCB 53 RBENEE,
FAIE (1)

Vai

BRSO

M

1. BRHE

M. Table 3, Fig. | o &< EHEE: PCB
BoExBE L O DE L, ZoREELTEET
—28.2BCHD.

Jf: Table 4, Fig. 2 0l &< ftBB LT
PCB B AP BEEORDNEA L, T OHEEILFE
BiET—-12.1 %THo7.

% Table 5, Fig. 30 &< PCB B oH)E]
BHELN, TOBBRIFEEET-2L.8%BTHD /.

J2j§: Table 6, Fig. 4 o & ¢ PCB BoHH

Table 1. Contents of Warburg vessel for measurement of oxygen consumption and
experimental conditions
0.9% NaCl 100 mi Slices of cerebral cortex 6.1~14.5mg (dry weight)
1.15% KCI 4,3 ml or
1.2295 CaCl, 3.0ml slices of liver 8.7~20.8 mg ( 7 )
2.11% KH,PO, 1.0ml or
Main 3. 829% MgSO,-7H,01. 0 ml 1.6 ml slices of kidney 6.2~15.6 mg ( ” )
room g {M Phosphate buffer solution or
(Na,HPO,.2H,0 17.8g, IM HCI slices of skin. 24, 6~42.8 mg ( ” )
20 ml/1) ’
(pH 7.4) 12. 0ml ,
3.0% Glucose ‘ 0.2ml
nglir 15.0% KOH | 0.2ml

Gas phase; Air, Temperature; 37.5°C, Shaking rate; 80 strokes/minute,
Manomet er readings; at 30 minute intervals for 4 hours

Table 2.
experimental conditions

Contents of Warburg vessel for measurement of anerobic glycolysis and

0.90% NaCl 100 ml
1.15% KCI! 4. 0ml
1.22¢% CaCl, 3.0ml

Main | 2 1% KH,PO, 1.0 ml 1.8 ml
room | 3.82% MgSO+47H,0 1.0ml

1. 309 NaHCO, 21.0ml
(pH 7.4)

Slices of cerebral cortex 7.7~16.8mg (dry weight)

or

slices of kidney

or

slices of skin.

7.4~12.7mg ( ” )

3. 0%Glucose 1

0.2 ml

Gas phase; N, 9595+CO, 5%, Temperature; 37.5°C, Shaking rate; 80 strokes/minute,
Manometer readings; at 30 minute intervals for 4 hours
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Table 3. O,-consumption of cerebral cortex
Incubation time control PCB YV 100
) v, | vy ‘ v, Mean v{ v i vy Mean v
(Minute) (uD) ‘ (u1) (ul) () | (e (21D (el) (1) &
30 1. 24 2. 41 2.05 1.90 1. 31 1.23 1.57 1. 37 —27.89
60 2,48 4,83 4.11 3.80 2.62 2.46 3.15 2.62 —31.05
90 3.81 7.61 6.46 5.96 4.02 4,28 5.32 4.54 —23.82
120 5. 58 10. 66 8. 98 8. 40 5. 51 5.59 6.99 6.03 —28.21
150 7.33 1 14,19 11. 80 11. 10 7.14 7.54 9.73 8.13 —26.75
180 9.15 17.63 | 14.60 | 13.79 8. 65 9.33 11.97 9.98 —27.62
210 11.64 | 24.05 18. 55 18. 08 10. 71 11.95 15.22 12. 62 —30.19
240 15.25 1 28.99 | 24.26 | 22.83 | 12.80 | 15.90 | 19.12 | 15.94 —30.17
Mean } —28.21
Table 4. O,-consumption of liver
Incubation time control PCB V'V 100
) vi v, \ Vs Mean vi ‘ A ’ A Mean v
(Minute) ) L) | | @D | ) D |G | D %)
30 1.86 1.97 1.26 1. 69 1.23 1.02 1. 68 1.31 —22.48
60 2.31 2.46 2.01 2.26 2.09 1.93 2.37 2.13 - 575
90 2.96 3.65 2.96 3.19 3.10 2. 80 3.47 312 — 2.19
120 4.99 5. 45 4,37 4.93 4. 69 4,18 5.10 4.65 — 5.67
150 6. 54 [ 7.18 5.49 | 6. 40 5.92 5.21 6.70 5.94 ! — 7.18
180 8.89 E 9.77 7.50 8.72 7.71 6.70 8. 52 7. 64 —12.38
210 1191 13.08 9.72 | 11.57 9.57 8.19 10. 56 Lo9.44 —18.40
240 16.25 17.69 | 12.91 15.61 12.15 10.24 | 13,59 { 11.99 —23.19
Mean —12.15
ZO.U ul
V2 30.0
7
//
/'/ e
14 //
2.0 S
// K4 ™ 20.0
B "
S va
. 4 i SV
A 4
10.0 _:// 2 - 100
0 0
U ¥ 0 W D0 150 8 200 20 min 0 0 W @ W IX 20 2% min
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Table 5. O,-consumption of kidney
Incubation time control PCB V,;Vx 100
] vy ‘ Vs ‘ vy Mean A ‘ vl 1 v Mean v
(Minute) [€2)) (@19) (eD) (ul) (ul) (e1) | [@19) (ul) (%)
30 2.31 2.94 2.00 2.41 1.55 2.16 1.82 1. 84 —23.65
60 4.64 5. 89 3.97 4,83 3.10 4,45 3.64 3.73 —22.77
90 6.70 8.92 5.47 6.91 4. 50 6. 34 5.23 5.35 —22.57
120 9.29 12,12 7.53 9. 64 6.48 8.97 7. 50 7..65 —20. 64
150 11. 46 15.19 9.35 12.00 8.22 11. 10 9.31 9.54 —-20.50
180 14,20 19. 42 11.91 15.17 10. 48 13.96 11.82 12.08 —20. 36
210 1€. 65 23.70 14. 80 18.38 12.76 16. 47 14. 19 14, 47 ~21.27
240 19.95 29.13 18. 80 22.62 15. 30 19,55 17.20 17. 35 —23.29
Mean —21.88
Table 6. Q,-consumption of skin
Incubation time control PCB L'__Vxloo
. ‘Rz i V3 l Mean vi \ N ' Vi Mean v
(Minute) @h L e |G | D | b | | @D | @D %)
30 0.09 0. 09 0.03 0.07 0.24 0.11 0.17 0.17 +142. 85
60 0.15 0.19 0.10 0. 14 0. 46 0.24 0.34 0.34 +142. 85
90 0.20 0.23 0.18 0.20 0.63 0.36 0. 46 0.48 +140. 00
120 0. 31 0.32 0.25 0.29 0.83 0.53 0. 66 0.67 +131.03
150 0.41 0. 41 0.35 0.39 1.03 0.78 0.87 0.89 +128, 20
180 0. 55 0.63 0.49 0.55 1.32 0.99 1.16 1.15 +109. 09
210 0.69 0.78 0. 62 0. 69 1. 64 1.26 1.73 1.54 +123. 18
240 1. 00 1. 07 0. 86 0.97 2.15 1. 61 2.21 1.99 +105. 15
Mean 1 +127.79
. o o
ul QOZMl
0.0 . 3.0
//
//
. "
vt 2.0 k
vy
v
vy Vi
1.0
0
0 no@ W W 1% 1@ 20 20 min 0

Fig. 3. O,-consumption of kidney

(37)
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Table 7. Anerobic glycolysis of cerebral cortex.
Incubation time control PCB Vv x 100
) v, l v, ' V3 Mean v{ v v} Mean v
(Minute) (el) (@19) (u]) 1)) (u) (ul) (eD) [@1)) (%)
30 2,79 | L81| 2.74| 2.44§ 1.61 L71) 3.06] 212 —13.11
60 5.59 | 3.63| S5.48| 4.90| 3.22 3424 6.13| 4,27 —12.85
90 7.82| 575 .79 7.12 4.29 4,721 829 | 5.76 —19.10
120 10,121 7.45| 10.20 | 9.25| 5.52 6.16 | 10.30 | 7.32 —20.386
150 12,21 | 9.23| 12.79 | 11.41| 6.75 7.62| 12.35| 8.90 —21.99
180 13.61 | 11.20 | 14.49 | 13.10 | 7.51 8.64 | 13.94 | 10.03 —23.43
210 15.46 | 12.32| 16.34 | 14.70 | 8.07 9.70 | 15.37] 11.04 —~24.89
240 16.97 | 14.06 | 18.33 | 16.45| 8.94 | 10.82 | 17.02 | 12.26 —25.47
Mean —20.21
S SHFELICREZ LN, F BLE>THRichk
iy T LTE LWLBERL, MRkamEng+121.7%,
0 BEHERRE +T7.8 B Th ot TR, IF, BORE
HEIThEN-28.2%, —12.1%, —-21.8% &)
L, BIMEECTEM-19.5%, B+I127%Td
oo Dt PLoHREENOY OovvRicB U2 BHEM
8 EOVWTORETRBICROGRELAHEL, iF, B
e D2ETHY, FEBIIBEERIBXOEIE LD
el ©, g7 SH-B A2 B—AD5 y b B BRRAE
0.0 " BEUSHEORMY 1ck 5 4EBHTO KASMET K
,yﬁf/“' b E, BicdBo3 007, BTEEDTORLENI.
e CNBOBMNDESS & PCBRE L 5 5 RICHMY
S BBESCELLNS.
o EBRE CRERERNA SN ZBET 52 0Bl
1) 30 60 90 120 150 180 210 240 win.

Fig. 5. Anerobic Glycolysis of cerebral
cortex

SR L CREEBEENATHY, ZOHBER
+127.7% ER&S W, FF, B LEBEIZHRETHD
Iz,
2. HSHERRE

¥: Table 7, Fig. Sz &< PCB#THBLY
B, WEEE-19.5%THED.

®: Table 8, Fig. 6 ®T &< PCB BomEl
+13. 7% TREDTLEE Hiz.

RzfE: Table 9, Fig. 7 0 &< PCB #osilREt
ICH LTINS b h, BERE+TT. 8% TRRENH
ERBEICE LOTIER S ST,

£ #

PCB #%& 4 BEcERET o), BREHE, K

HEREOMKTEOBEBRPHEY © PCBi#E S »
FOMAED F = vBROWTOHETH, VWINtd
EBRIPOELTVWE., DALLIUORETIIRE
BOMREHEE, gkiEmEEtic PCB 58 Icifl
MHSN, TORETIEBAIK PCBEBH O Ak
&y Energie {3, MBERO HTHASHO HE
MNeEobDEEZLNE. FIKOVTRAERSD @&
v 2 OBEF R TEE/NIAZ L & BB H
D, IREREORE T S 3 REREY LS
EAZONDELTVEE, HETEROEN S bIFEE
D—HERLTVEbDEEZOND. BEORMIC
DOTEM, fF, BEELZS>TELOLILEXS LN
A, chid PCBOBEMNE L, XEFA? T —8o
BicEEROEL, BX ERNCEEMEORBE
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Table 8. Anerobic glycolysis of kidney
Incubation time conrtol PCB —V—,ix 100
) vy ‘ v, ' vy Mean v{ v} } v Mean v
(Minute) (el) (el) (pl) (ul) (ul) (ul) (ul) (el) (%)
30 1. 50 1.50 1.77 1.59 1.58 2.22 2.07 1.95 +10.16
60 2.61 2.51 3.00 2.70 | 2.45 3.36 3.48 3.09 +14, 44
90 3.68 3.62 4.28 3.86 3.77 4.90 5.06 4,57 +18. 39
120 5.32 | 4.94 5.56 5.27 4,57 6. 46 6. 64 5.89 +11,76
150 6.33 5.88 6. 65 6.28 5. 66 7.77 8. 00 7.14 +13.69
180 7.39 6.82 7.91 7.37 6. 80 9.00 9.50 8.43 +14. 38
210 8.70 7.99 9.25 8. 64 8.02 10. 06 10. 67 9.58 +10. 87
240 10. 35 9.18 10. 62 10.05 {1 9.29 12.18 12.70 11.39 +13.33
Mean +13.37
Table 9. Anerobic glycolysis of skin
Incubation time control PCB Vv X 100
. \/] [ 'S ‘ \A ‘ Mean v{ ‘ A ‘ vi Mean
(Minute) (ul) (ul) (ul) (eD) (ul) (D) (ul) (ul) (%)
30 0.09 0.09 0.15 0.11 0.23 0.24 0.32 0.26 +136. 36
60 0.18 0.27 0.15 0.32 0. 50 0.50 0.59 0.53 + 65.62
90 0. 31 0.42 0.75 0. 49 0. 86 0. 80 1.02 0. 89 + 81.63
120 0.48 0. 64 0.99 0.70 1.13 1.09 1. 36 1.19 + 70.00
150 0. 65 0.83 1.27 0.91 1.50 1. 41 1.74 1.55 + 70.32
180 0.82 1.05 1. 50 1.12 1.83 1.77 2.08 1.89 + 68.75
210 0.99 1.25 1.77 1.33 2.16 2.09 2.42 2.22 + 66.91
240 1.19 1.51 2.06 1.58 2.53 2.39 2.77 2.58 + 63.29
Mean + 77.86
QCOZ ~=--- normal QCOZ —--- normal
300 3.0
/ :
20,0 2.0 PO

120

150

180

210

Fig. 6. Anerobic Glycolysis of kidney

240 min.

(39)

30

60

90

120

150

18¢

210 240 min.

Fig. 7. Anerobic Glycolysis of skin



120 FHEEZEMLS A

2, BHHORBIEBNT, H50EREYRED
HBEOVNTIN O OELEERTNISHBEERRER I
DNWTOROBDhENRD b LI,

b i

Fiic KC-400 % 4 @S5 L (Bis5E 100
mg) Warburg manometer ZFHWTHN, I, B, K
BOBRRHEL XURAGHEEEZRIE L.

D BEHEE: N K EFcHifish, REMEST
TLEL 2.

2) BESUERERE: NTHHELA LN, B, REMR
TILEL .

3) HETHRANZ, HIEREILcELL IE
L, B, if, BERUZERTHO.

X 19

D EmEEE: Alloxan BRFEER - BoBR
HEW SRS s LT RBENORE. A
BkEEsE 31: 741-770, 1968

2) AT ZZ EHERYER, HEZAC BEHE

BEICBIEE, OERATREMD PCB. BHE
= 68: 139-144, 1977.

3) dLEEE: KR BRI MO g
e XX T HEMRE, N TEG - BIEEE Hor-
mone BLU £Ofh EFOEE. ABKEE 28:
13811402, 1965.

4 HEFE: Bty z=—n (PCB) #55>
v FORRET b= vE EEEDE 63: 382-383,
1972.

5) HTHERE, SEEE, MBERKER: 5o M
170V —AEDY VBB LETEAE T = —
& (PCB) 0. [EFEE 66: 563-567, 1975.

6) PAMKERE, REFE, SHHM: P ko
HARETEIR S0 SRR Ic B LT HEEERH O
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An Electron Microscope Study on the Effects of PCB
upon the Liver, Lung and Peripheral Nerve

Torao YaMaMoTO, Takeo NISHIJIMA,
Shuhei IMAYAMA and Mamoru Fujita

Department of Anatomy (Director: Prof. T. Yamamoto), Faculty
of Medicine, Kyushu University, Fukuoka 812, Japan

Male mice 40g in weight were used for the present study. Animals were ad-
ministered orally 0.2 ml of the olive oil containing 10 mg of PCBs (Kanehlor 400) per
ml once daily for 3 or 6 days. Controls received olive oil daily as above. The liver,
lung and sciatic nerve from these animals were examined by light and electron micro-
scopy. The results obtained were as follows:

1) In the mice received PCB for 6 days, the cytoplasm of liver cells throughout
the lobule were deposited with lipid droplets which were located in the cytoplasmic
matrix and devoid of a limiting membrane. Remarkable proliferation of agranular
endoplasmic reticulum and depletion of glycogen granules were observed in the cyto-
plasm of liver cells. In controls, however, these ultrastructural changes were not
encountered.

2) The great alveolar cells in the alveolar lining seemed to increase their specific
lamellar bodies in number after the administration of PCB and these bodies often ex-
hibited morphological heterogeneity. This may suggest an increase of phospholipid
secretion into the alveolar lumen. In non-ciliated epithelial cells of the terminal
bronchiole agranular endoplasmic reticulum proliferated after the administration of
PCB. Since this type of cell is known to be abundant in cytochrome P-450 as in the
liver cell, the possibility may be suggested that the non-ciliated epithelial cells are
involved in PCB metabolism.

3) No ultrastructural changes in the sciatic nerve were observed following the
administration of PCB.

BHE (ML 7 2 = —AhBE) kBT, BE AWEICBNTIE, WEIS Y5 MEMRRE D,
RS, REOHEKERTET2HE, GkiokE IER SRR T S ORI, LU TS
BROND Z EPPEIR TV S. T B EEbic, PCB o4 2 fEil, T, Rk

COXSEREELT 2 B EHOREHNE(LE RORZMEE SBRERT 2 BN TERETO 2.
AET L, B 7 2 =—hBOAELTERT 2

DI UETH L. chET, Fkld, PCB #5 i HEE LUHE
SO &E U R O MM EE LDV THE L, © HE 40g BiBOl~ Y 2% BRICH V. B
DOESENERIT OV TER L T & 010101, INT, <y 2AABEREAH () 2 BEERA
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In order to develop an experimental model of PCB poisoning like a “Yusho”,
Kanechlor 400 (KC-400) and KC-400 added with polychlorinated dibenzofurans (PCDF)
were fed chronically to rhesus monkeys at daily doses of 0.5 mg KC-400/kg with or
without 2.5 ug PCDF/kg and 0.25mg KC-400/kg with or without 1.25 ug PCDF/kg,
respectively, Throughout the experimental period, animals were observed daily for
any physical change and were weighed and bled monthly. Finally all animals were
examined by autopsy for morphological and biochemical examinations.

The results obtained were as follows:

1) Within a month all animals fed either KC-400 or KC-400 plus PCDF lost their
body weight and some of animals became mortal. During 2 to 4 months from the
start of the experiment, the animals fed KC-400 began to show swelling of eyelids
and loss of their hair from the head, neck and arms. However, by 1 to 2 months
after stopping the administration of PCB, their hair as well as body weight were
recovered gradually.

2) The blood of monkeys given KC-400 plus PCDF was periodically analyzed for
PCB by gas chromatography. In most cases, increasing PCB concentration during the
feeding period and decreasing after stopping of the feeding were observed. Gas
chromatograms of the blood PCB demonstrated disappearing of low boiling point PCB
and retaining particular PCBs in the blood after stopping of the feeding. The internal
organs of the monkeys were also analyzed for PCB showing different levels among the
monkeys due mainly to difference of the feeding conditions.

3) Blood chemical analysis was performed on 22 specimens of rhesus monkeys
with PCB poisoning. It was observed with a trend towards hypoalbuminemia, decreas-
ed A/G ratio, hypocholesterolemia, a decrease in leucine aminopeptidase and y-glutamyl
transpeptidase activities, anemia and leucocytosis under PCB administration.

4) It was found by an electronmicroscope study that in the monkeys received
KC-400 alone, the hepatic cells showed focal proliferation of agranular endoplasmic
reticulum, a slight increase of lysosomes, and depletion of glycogen particles in the
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cytoplasm. In the monkeys received KC-400 plus PCDF, however, the hepatic cells
were characterized by remarkable proliferation of agranular endoplasmic reticulum in
tubular or vesicular form and an increase of autophagosomes which were bounded by a
single membrane and contained mitochondria, endoplasmic reticulum, and glycogen
particles. Glycogen particles not depleted or did not disappear from the cytoplasm,
but were dispersed in close association with proliferated agranuler endoplasmic reticulum,
These findings resembled quite well those of the biopsied hepatic cells from the patient
with Yusho,

The present study demonstrated that the simultaneous administration of PCDF and
PCB induce more strongly proliferation of agranular endoplasmic reticulum in the
hepatic cells of the rhesus monkey than PCB alone, and suggested the possibility that
these two chemicals together may be responsible for causing Yusho.

5) Liver microsomal cytochrome P-450 (448) were remarkably increased in the
animals fed either KC-400 or KC-400 plus PCDF. Both activities of aminopyrine
N-demethylase and aniline hydroxylase were also enhanced in these animals. These
findings suggested that a long-term administration of KC-400 plus PCDF caused a mixed
type induction of liver microsomal drug metabolizing enzyme systems in monkeys.

6) The central and peripheral nervous system of monkeys intoxicated with daily
oral administration of 0.5 mg KC-400/kg for 28, 32 and 101 days or daily oral admini-
stration of 0.5mg KC-400 with 2.5ug PCDF/kg for 26, 29, 32 and 39 days were
studied histopathologically with conventional light microscopic methods. In addition,
the morphometric evaluation of myelinated fibers of the sural nerve obtained at ankle
and midthigh levels was performed, considering the possibilities of the preferential
involvement of sensory peripheral nerves indicated by the clinical and experimental
data in the previous studies.

In qualitative observations of representative preparations of cerebrum, midbrain,
pons, cerebellum, medulla oblongata, spinal cord, lumber spinal roots, lumbar spinal
dorsal root ganglia, peroneal nerve and sural nerve, no definite abnormalities were
found in intoxicated monkeys compared with controls. The density of myelinated
fibers and the number of myelinated fibers per nerve at ankle level of the sural nerve
were definitely decreased only in one monkey, severely emaiciated, intoxicated with
daily oral adminstration of 0.5 mg/kg of KC-400 for 28 days, but not in other monkeys
intoxicated with the same daily dose of KC-400 for 32 and 101 days. Therefore it
was concluded that no definite histological abnormalities were produced in the central
and peripheral nervous system of the monkeys intoxicated with PCBs in this experi-
mental conditions.

7) Several ocular signs of Yusho Patients have been described as important dia-
gnostic manifestations of PCB poisoning, but the histology of the lesion has not been
precisely studied. In this report the histologic changes of the tarsal (Meibomian)
gland induced by PCB were investigated in experimental animals and compared with
those of an autopsy case of Yusho patient. Fifteen rhesus monkeys were used as the
experimental model of PCB poisoning. Typical swelling of tarsal glands and edema
of eyelids as shown in Yusho patients appeared within several months after oral ad-
ministration of PCB with or without PCDF. All monkeys except a control group
showed characteristic changes of the gland which were divided in four stages.

In the initial or early stage the gland represented hyperplasia and hyperkeratosis of
the duct epithelium with slightly dilated lumen, but no apparent changes of the sur-
rounding alveoli were found. The second stage was characterized by accumulated
keratin in the duct lumen and atrophic alveoli showing a decrease of sebaceous cells
with squamous metaplasia. Following the second stage the gland revealed the most
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characteristic histology of the lesion: keratinous cyst, which exhibited abundant keratin
plugs in the remarkably dilated lumen and thin wall of the duct with disappearance of
the surrounding alveolar project. The stage was classified as the third or keratinous
cyst stage. In the last or collapse stage only the atrophic wall of the cyst remained,
probably due to a discharge of the contents spontancously or by squeezing.

The eyelid of a 25-year-old male with one year duration of Yusho symptoms was
examined on autopsy. The tarsal glands showed dilation of the duct with accumulated
keratin and atrophy of the alveoli with squamous metaplasia. These findings resembled
those of the second stage of the experimental model. From the fact it was suggested
that the tarsal gland of Yusho patients might take the same process as that described
in rhesus monkeys of PCB poisoning on histology. Pathological changes of the tarsal
glands in Yusho patients were regarded as the process of keratinous cyst formation of
the duct.

Hypersecretion of the tarsal gland had been described as one of the main ocular
signs of Yusho patients, In this report it was clarified that keratinous cyst of the duct
with atrophy or disappearance of the alveoli of the tarsal glands were the fundamental
changes, so the clinical sign seemed to be not an enhanced activity of the gland but
discharge of keratinous plugs.

8) Male and female rhesus monkeys exposed to KC-400 with or without PCDF
were clinicohistopathologically evaluated for toxic effects on the dental tissue. The
principal changes were gingival bleeding and gingivitis or periodontitis. Oral pig-
mentations were not observed clinically but histopathologically. The major histological
changes in the dental tissue of the affected monkeys were the hyperkeratotic and pro-
liferative invasion of the gingival epithelium, the formation of keratocyst in the
lamina propria, squamous epithelial change and microcyst formation in the enamel
epithelium, and hyperkeratosis of the epithelial cell rests of Malassez. Gingivitis or
periodontitis in the experimental groups did not show any specific type of inflamma-

tion. Clinical and pathological significance of these changes were discussed.
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No. 10 @ % @ick>7T, KC-
400 ZERE it PCB 2354 L TiT <
BB FMMp PCBoyRsa< b
75 b a—vDEALE E3 iKRT.
KC-400 o 5% ik L7 EH o
PCB oz sm=t 54 (B) &
KC-400 o211 (A) i wsg — v %
RLTOEM, EEED PCB ik
ZLHEELTHWE., ZDHB BENEDIC
DT, EMED PCB BIFAKE AL
12y, BEOBEDY~7 OBHA
2omwrrsaicRons F. o
HWRym= b/ 5 TR 12.7,
478500245 o -2 3xhZh
2,4,5,3’, 4-pentachlorobiphenyl, 2,
4,5,2’, 4, 5’~hexachlorobipheny! ¥ X
W 2,3,4,5,3, 4-hexachlorobiphenyl
DORFRHEE - L1

Body weight (kg) Body weight (kg)

Body weight (kg)

1
KC-30011

7
. 14
KC;400 [ 1

7
o8 A) Control
6F  reox
2
S5 0. o,
AL Os
Qe el 1
4} oeel o La ’
13 O o Bt e
3t o Teeelg)
L L dere— 1 1 1 L 1 J
0 30 60 30 120 150 180 210 240 270
7 (days)
B) KC-400
st
5 S
4 o
-0 ]
2RIz reagen O] L 7
3 S-x3
' 4 1 L L L L A I3 J
0 30 60 90 120 150 180 210 240 270
- {days)

C) KC~400+PCDF

1 i L I 1 L 1 i 1 J

] 30 60 90 120 150 180 210 240 270
(Qays)

1. EREMSICET 3R/ EB Y vOREEL

A) v 5 2m#E (MNo. 2,8,13)
B) KC-400 #% 5
B, 0.5mg KC-400/kg/day (No, 3,4,5,9,10,1D
B:; 0.25mg KC-400/kg/day (No. 1,7
C) KC-400+PCDF 5
C, 0.5mg KC-400/kg/day-+2.5 ug PCDF/kg/
day (No. 6,12)
C, 0.25mg KC-400/kg/day+1.25 ug PCDF/kg/
day (No, 14,15)

OO 510, @-—6 REHH, X #ig

0.5

PCOFs

M2. KC-400 % k1ot KC-400--PCDF 5 4 o o f1
PCB 2z

@ @ FRSHE 0—e JEN, X ik
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r

o 10 20 "~ 30min

E3. KC-400 #5401 (No, 10, 550 FH#%5)
ot PCB r¢ & — v QgL

+ KC-400 B: &5k 2HE

 BEdE#%298E D 5k 610 E

: #EdE#A0EE F: f5dub %118 H

W Q»

KC-400 Z/-i3% KC-400 & PCDF ##5 L7170
BICRTE R RER LIy v O, BHEGE LD
ERicadhs PCB oiREE 2 IRY. £
k3 &, KC400 25 Lo vidBBohica v b
B—DY XD END, ARy br—LD
Ha@ PCBEELABE,M DT DECEEOCRE
EREH No. 14) b2/, KCA00 25 L7
In—7RNE LT KC-400 & PCDF %5 L1k 7
W—THRICBEOT, $AELRZOBBECHRZhO
PCB EEEIEECRELZ (R2). 20FEHE PCB
OBERE, BE5EESIUORSHIEEOETETOH
MR BDEEZSNZH, FH UK PCB 5

£HEOHAVDORICB N T HHEBPE#T o PCBRE
BRI ZOT, yrofEiEZEd PCBREDO 7V E
DREREEESNS.

)  N 77

Haic KC-400 (0.25~0. 5mg/kg/day) i
KC-400+PCDF (0.25 ~ 0. S mg/kg/day+1.25~
2.5 pg/kg/day) % #5 1T, MEH LOEBEHO
PCB %aimE L7-.

a) [¥d PCB Rz KC-400 #5717k
Hic bR L, f5idibd 2 R4 BT B YU
Zpo s, FiSKRInG PCB BEOETERTY
e Hoi:.

b) KC-400 %5 dk#oldh PCB ofx/m
2 7 a3, KOS & KC-400 OEBA
Books KBERL, BEOBERY -7 PRET
AEMERL .

¢) FLE:rD ¥ 2 PCB BERE, KC-
400 OBELRLENFMICLOTRR B ODBIT YV
OREEEDT DI, BAICRTEEERLE.

3. R PCBREVAOMEECZHAFRR
HE—8E, FARAE, WhER, BN &, Bl
HeHE)

() #kle XosE

FRESNVIZEE L. PCB 0EES LB EEHIC
ok S#E ST LN, a2y re—1E (PCB
#E%E LI, odz No. 13, PCB #5370 No. 1,
No. 7, No. 14, No. 15 B X UAEE &350
PCB 85310 KREY v 12 LOEF 17 95, 57 [EERIM).
@KC-400 #E5he: (No. 1, No. 3, No. 4, No.
5, No. 7, No. 1l @ gt6mL, 7EEM. GKC-
400 #E k%3 (No. 3, No. 7, No. 10, No. 11
D47, 11 ERM). @KC-400+PCDF #5.h
(No. 6, No. 14, No. 15 pz}3 L, 3ERM. G
KC-400+PCDF #r5. ke (No. 14 o 1, 1
BRI Tb 3. BRMBFEFVORERL DT,
ML FRE 20FES XCMERE4THE £ HA
E2REar Gut) clle Lie. SBREAFHEBOREE
i1% PCB B 5#opDiE <, R ERMm
BHP LS LI hoiio®d, TNTRERR S
DTEEIN.

@ ®& R

BREED MBEY 3O EREERO FHET
SD %% 31tk L7. PCB ##5i1ck, @MmE7 v
TIVEBLT A/G HOET, @aLvrFu—iE
DIETF, ©LAP L0 r-GTP BT, @ZMm,
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x® 2 KC-400 & & vr KC-400+PCDF #5 4 vomrhs LSS PCB Eix

4 No. p HWE

ppm/fE% O (ppm/FEE 4 D)

(kg) m % BEBA# R 1% s i) = X
Controi
No. 2 M 5.1 0. 002 0.074 0.023 0. 005 0. 005 0. 094 0.014
@G.D (0. 98) (1.9 (0. 36) (—=) (0. 12)
No. 8 F 6.5 0. 002 0. 080 0.017 0.010 0.016 — —
(0. 55) Q.6) (7.0) (1.5
No.13 F 3.0 0. 004 0. 046 0. 049 0. 003 0.037 0.031 0.037
0.077)  (0.91) (1.0) (0. 45) 0.27) (1. 4)
KC-400
No. I M 5.2 0.91 2.3 2.1 0. 48 1.6 0.13 6.3
(440) (460) 47 (110 6. 0) (62)
No. 3 M 3.4 1.5 1.7 2.3 1.6 1.7 3.4 1.6
120) (144) (500) (35 (32) u7n
No. 4 M 6.5 — 610 5.4 0.17 16 — 3.2
(7300) (220) @D (350) (32)
No. 5 M 137 0.76 2.5 0. 09 0.75 — —
(230) 3D an
No. 7 F 4.9 1.1 2.1 7.3 1.5 0.78 —_ —
(64) 99 (180) (35)
No. 9 F 3.7 — 25 0.87 2.3 0.10 — —
(35) (13) (1100) 8.5
No. 10 F 5.0 0.11 0.27 5.0 0.53 0.42 5.9 0.43
(1.D (126) 29 (94) 6.7
No.lt F 3.9 0.15 0. 048 0.94 0.98 0. 47 — 1.1
(5.6) (150) (120) 30 [€9))]
KC-400+PCDFs
No. 6 M 3.4 0.25 8.6 20 1.7 0.48 — —
(140) (1700) (130) (36)
No.12 F 4.5 0.25 25 4.9 0.76 0.30 — —_—
(78) (110) 37
No.14 F 4.4 0.016 1.6 0. 007 0.010 0. 046 0.16 0.013
2. 4) (0.23) 1.n 2.0) [e))] (.9
No.15 F 5.0 0. 071 1.2 0.13 0. 04 0.16 — 0.58
(23) 6.8 (5.0) 5.9 (1.6)

E@HMkELOEAMNAD >, —F, Tofolm
BEALSEREMICE, &7 v—7&bic PCB &5
#T, —ELEEHHEARAONENES>THDk.
F7z, KC-400 #5th# s KC-400+PCDF & 58
OB BPFOMRERIFDONL LD/

> E =

FEV iz PCBEHRESL, MEAE/LSERE 26 1
H, MEKREAHEOEEZERE L. v ORED
Dis, SOoRMEE S FER DB WD, KER»
SOATRASBEREIBELETVWS PCBESC
EpETLTIY, A/G H, svixFa—n ED
BT, 88 i0EnNESERIED N 2
512 Barsotti 512 A iciE L RE & RE—&
LickRTh2lk. LELEAERTRESOES

GPT ok#, TG OETIE, FEDONEHhDRH,
ZDMOIMFEHEDRE L LT r-GTP, LAP o K
TFEEBA SN 4EZ SN IREERE TR
0950 is ERaREE, BRARES XUBRERES T
RERTAREREREBEONLLDK. —F, WEY LT
&, GEBRDBAELNG EOREND B, KRERT
SELWVVETAROSNTHS (R, X12R).

ZOBERDE, BNNEAECEBIRE CERS
3b0LBZ N, BRSO MKELEED £E
i, ZOEFEBREZRL TOZOMSHNLL.
SHEE, EABKURRERBEZTE . PCB 2 Hikic
£2b0Dp, FTRAERDSICXZ ZRNSENLRT
DinEI PO MITT B HENEAS.
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#* 3. KC-400 &8 KC-400+PCDF #5 4 v QMERES & O MEA{LERERER

B 5w KC-400 KC-400+PCDF

= A . g 5

CoRED # B ExtasAaelint: # 5 A

n=17 (57)* n=6 (7 n=4 (11 n=3(3) n=1()
Total Bil. (mg/al 0.24+ 0.09  0.17= 0.05 0.18%= 0.06  0.17+ 0.06 0.2
GOT w 26.2 £ 6.5 2.6 £ 6.5 29.6 + 10.0 233 % &1 20
GPT w 33.7 + 29.2 210 £ 10.8 56.5 = 59.1 23.0 + 14.7 26
Total Prot. (g/dl) 7.5 £ 0.4 6.9 = 0.7 7.0 = 0.6 7.4 = 0.4 7.
Alb. 4.1+ 0.4 2.9 £ 0.8 33+ 0.5 3.4+ 0.8 4.0
A/G .25+  0.24 .92+ 0.25 0.90+ 0.18  0.90+ 0.35 1
ZTT 168+ 1.42 3.29+ 2.63  3.36+ 2.0l 2.33% 252 5
TTT** 0.28% 0.13 0.23+ 0.13  0.45 0.2
ChE** 13.0 £ 3.6 10,2 + 6.0 1.1+ 3.8 9.9 £ 5.0 15.9
AlP ) 16.4 = 9.7 155 £ 6.6 1.3+ 4.5 122 £ 7. 14.7
LAP U) 281 + 143 235 & 132 441+ 248 200 =+ 70 230
~GTP  (mU/ml) 37.8 + 83 240+ 9.6 343 % 158  230* 50 27
LDH (U) 448 =+ 198 548  + 307 578  + 195 566 + 324 490
Amylase ) 264 = 37 200 + 52 264 % 37 297 & 1t 281
Glucose (mg/dl) 81.4 + 23.4 70,0 = 14.6 106.1 & 313 87.7 = 17.0 53
Chol.  (mg/dl) 158 =+ 29 74+ 18 106 =+ 31 88 + 17 124
T.G. D) 66.0 = 19,8 647 + 252 109.3 + 77.2 9.3 = 45.8 52
5-LP ) 3.2+ L5 2.4+ 23  46=x 1.4 49 £ 2.0 4.9
BUN (mg /dl) 172 + 37 2.9 % 53 238+ 6.0 18.3 = 2.5 15
Creat.  (mg/dD 0.79% 0.21 0.91+ 0.12 0.87% 0.19 090+ 0.17 0.7
Uric Acid (mg /dl; 0.54% 0.26  0.51%= 0.28 0.64% 0.19  0.47+ 0.06 0.5
Na* (mEq/D 1449 = 2.9 140.3 = 6.8 1445 % 3.2 1420x 7.2 145
K* ¢ 7 ) 4.01%  0.28 417 0.42  4.26% 0.41 4.87+ 0.42 5.0
Ca*+ (mg /dl) 9.9 = 0.5 8.6 £ 0.7 9.4+ 0.7 9.3 £ 0.5 9.5
Pi (mg /dl) 4.5 = 1.3 44+ 0.6 43z L2 3.5+ 0.3 5.3
Hb** (g/dD 128 £ 1.2 10.5 £ 1.4 107 % 1.2 10,6 + 0.9 10.8
RBC*  (x10¢)  528.5 &= 48.0  437.0 = 557 450.5 =+ 93.7  452.0 + 39.6 398
WBC#* 7639 £1950 10120 3593 8364 +3578 12950 3889 8500
Hi** (%) 37.6 £ 3.0 344+ 54 359 % 54  352x 25 323

* ol NERERKZERDT.

4. PCB k0 PCDF o LFMHBECRITTS
BCEY2ETERSNR (R T, LUxK
£l

() R EFE

stEaEe (No. 2, 8), KC-400 #5# (No. 3,4,5,
7,10,11) k7t KC-400+PCDF 58 (No. 6,
12,15) oy kb ThEh T HEL, 0.1 M
AAVNBREEET pH 7.4 CRELLIBIVE
— VT AFE FIEKT2EBEEET 2. 20R%,
FUEGEHRT pH 7.4 K#lBELL 1B AR IV LR
< 2WM, BEEETOR. T &/ —ARFITBK
%, zEFvEIEcEE L. EERBEUR %

e [EEkid variable (1 ~45 @)

Porter-Blum # 3 7 o b —2ACTHERIL, HRExHE
LT, JEM 100BRE T cHIg LT

@ #®% =R

a) xIfREE

Ffgo, HEE/NEK, EENEE, I bavF
V7, 2 a4 VERE EOM/NEERRASD
B SRLTOE LD (K4).

b) KC-400 Biph#5

B5 1 pAGTE, ka0 E/ Nk D BIRES]
HENT, S5k, BE/NNEEBFEENTRENI
IBRICHEIEL T3 08D LR (KS). BE
INEESSETE L T3 laTE, 7Y a—4 VB
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S S AN Ly YAl Rl A

5. KC-400 (0.5mg/kg/day) % 158 RES Lo, EE/IMaREEL,
7'y 3= vEREERLTHS No. 5).

(65)
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BrbE @ EERR N, HOIKEA LT 3HS
Hgx320/. #h 6 DFRRBFNED IR LD b
hOEDFBOMEE I CERTH D 54V —
LHDEPICEINL THEORR N T DMOM
FU/NEB IS T 0BT D Sis otz

®5 3 pAGCRRE 1086 & ERER NMIED
BRI, BE 1A THDZ/EBEELT
Wie 7 Y a =7 VEEREASH S DR L, MBEWICEE
LTWi [ERBOEMLZDtho/NEEICRHED
AL ABDIT DI,

HEEREA S p AT, F0db&, BEHE20
ADHvofrmEaTiR, BFEBEOBIATEET
L&, WREEOFMERICEVES IKEDbNB L,
DAL R E B TS E0) HRE ZUkx (X
6). LaL, DULiiiicLTEBEST 3 &, HAEND
B 09 K FHRIE @ B L H & MR 0 B3O A
Bgas 0o, IS IGEE/NGRITNERERL, #5
PIERE BO T AEHEL TV 200D LN
fo. 7Y 3= ORI, DEOBELTHBDN
EHoil (7).

BE20AM, 20d bR S R B X URE
3pHAMoDL, kil 3 R o VTR T,
DELRBLBEDNEOBIEER DI, FOMO
INEBEOENARIHFZTOIDIE LD

KC-400 0% 12w LTl pAEEL, 0.5 M
AT E BB TIRNEE IR LY, ik
DG I ITE R BB ENICRD 2 C EhT
EXAG ST

c) KC-400+PCDF B&igEa

BAHE 1 APITiE, MM 260 & &I/ NESKIC
TN O BARE S ASELN THREDSIEA L 72 DR,
St o, BEE/DEEGNER /DNMNIRO LD
73 KC-400 BimudEflicth U B & » i B I
L, fREo KEH% SHTHk. 2605 0/Nak
PEW I id BFEEORVIELN BEshc (8).
KC-400 Bighiz 5 1 B BT, IBE/NEERDEIES
5 &7 3= VERSED, TRBEKRLLHM B
RSB 2H & SEE/NIENEE ML i
b6, 7)) a4 YERIZEDES, BELA
BE/NMIAOMICEEL TAH LT3 o0aED 60
fo. EOEEPIFRAILT BRERBLVIA
VS — A DEREREESED N (K9). BicH
ENERAENICE, BEEEZGLEEDNS b
v By T, MEE/ANMIEK BENEk, 7Y a -5y
RIS EOMBUNEESED S, FROONEE

EFROIAATRERA&RE, BTFEEOSHNIKRIAY
V=L ZBIT LTI EEBEDLNEZBEELERDED LN
7z. KC-400 BB 5 RTd, BIECO & 5 22k
BExEZARBEERRY 4/ ~0iibT0MB LR
.

KC-400 s X ¥ PCDF o@EEA 121 LT, 95
s LT, #Eduktk 7 BT, ©FREXLE
E/NEEPBEL THWE XS BHBEZ LM, 0
MO M/NEE LN OBENIC ST DEMMER
DIZHDoI.

& % %

Bfic KC-400 259 2 & BE/NIEKIHEIE L
soshsn EMKBIBROEEN LR T 5 2 &6 N
T 31050, ARIOHFIVOEBRICE TS, KC-400
EROEE LS, RSOBE/NMIEEEORT RS
Bontz. x5z, KC-400 & PCDF %EA®E L
7254, KC-400 0405 DHELD b, BEE,
BEHESRICTH S &, L OMOBE/NIEOETE
BERLN. o bary Y 7o /NEKE S
BEEAMO MR EHT H2k. hdooa &,
PCDF % Nzt &ick b, XOBOEBEFEAR
Lz EAEWT 5. BE, RYRHBRFSRI~
REERIER O 5 Ik L e ic 80 ¢, PCDF
25 PCB 0 170 fE b BRGSO TH B9,
L3> T, PCDF O BERFE G, AHEOH
WOEBRIKBNTS, BE/NEROREEEICRLS
NTChBEEZONL. S5, PCB Lo stk
#wH), - & z21E, DDT g lzREc#gksds &, &
TEIREEET 5%, BEFEEHRsH, BEHELER
g & Vb Tna, Lo, PCB & PCDFE
BEEREO LI, BE/MNIKOBEORENEES
z &z, PCDF BikoER i, PCB &0HEEN
FHRCLBCESB/ETERO. CoERB, 4BEK
B SNBENETHAD.

iz, PCDF % PCB & & & e 5 LEAI,
PCB ¥ 5Tz Ronnhoc HE Ao
HEHT~N&THAS5. Clophen A 60 £ Phenoclor
DP 6 pFMsE LMo T A2, £0HENR
&LT, PCDF EALTVWACLER BTSN TH
™™, %7 PCDF o HFMiX, v4Fo HBHFEE
B, PCB ofgs00fE&EronTina®,. &5
i, PCDF Z o4+ Lic ERiCd 50T,
FEELS &, BHEEIBTYFFEBEELZC &%,
PCDF 75 PCB il LJFICS LT 6 BHENHRNT &
kB EEZELZTNA.

(66)



FroPCBhERE (FHEHE 147

6. KC-400 (0.5mg/ke) % SHAMRSLT, <0k 2 pAMBEEEL
mraoBEA No. 3).

7. B 6 DR, BE/NMEARETHILERE BN T OB BHESRRL TV .
sy a=rrERbRLNE (No. 3).

(67)



148 HFEHF 13 H 2 A

% £, 1 ; . R : r T g
8. KC-400 (0.5mg/kg) & PCDF (2.5 ug/ke) #EALT, | mAREE L~

RS, NER, NEROEBH/NERPSBRECHEEL TV, 7Y 3 -5 vk
FHELTWYWSE No. 12).

" gy W W

9. KC-400 (0.5mg/kg) & PCDF (2.5ug/kg) #EALT, | »AMESE Lk
FFRERE. s ba v YT, NEE, 23— vEREBEESATERAR (R
HD) »Emicsd No. 12),
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FHRflic 3 2 o ENER E LTk, TR
ORIARIC B 2 IEIFILE L, MIERBEEEER &2
BFohks>. PCDF %5 LAERT, MEA
aoRint, PCDF kX3 BEA/NEEORE &
EZboN5., LikhoT, BrExEETTOTE,
BHigs, MEOEXEERINEZTHSS.

WICHEKED & 2 ¢ & 13, KC-400 0 & 0EH T,
FYa—ruhEkdsh, PCDF 2E4#5793
&, Va5 rEBORTE BELEOENS
&, Fio, MNMEET ) a -5 v OLSHETEN, &
MEERE O ERFHETHRESREZY 0,
EbDTEHULTHBEZETHS.

—fgic, KC-400 0 2% 5.1, BE/NEEEETE
TEHERICE, Sy a4 vEIELLEDT D, BE
TBIEBAMSNTNBEDS, Zhid, EE/NEEKE
OFERMDBR I FZNF—~FELT, FYya—4 v
HEENEY LB ohs. Lhl, KERC
BT PCDF % BALKEK, B51hATS, 7
Jya—Arv@BEELThEn. Lard, NEROER
MNEFEOR DI, BITABRAHETZE0S, £
EOMERONAFRAEELLC EHE, 20HEE
BL<bmdi. PCDF oizdic, HERIERHZ
BEZI IO THAID, dL, 7V a—»r Ui
FEOLDO= L VF—FELTRASNZ OTHN
¥, PCB kv % PCDF %2RALTEE LR HH,
BENUEOEEIZERTHZ 00, 7YV a—4 i
ALBEERLTHRORIFTHS. LirL PCDF &5
OB 7YVa—4r vl RcEE, #EoRBRK
PCDF #s {f{&E»DEAL%E b1 5 LT 5 WD S
3. ZORBABRBETRETHALS.

%/, PCDF BE&HE o #lT, b O HEFHE
fazosd Hlosg—vBERohicz s, EF O
#HiEDS, PCB 0 ig»ic PCDF ofEf% b 2T
LEREHENB N EERBT S,

KC-400 &% EfEEH, #®5% kL iflT
&, b o, BE/NMUROEESERT S &
AMonTVED, YVOBAKIFRBROKANIEGN
Tw3. PCDF E&4#BEHTRER, #HEBENILL
O, /MIEOBIEN RS B b IIARER D O 1T
BTEL.

%7, BEERE, ThEESRBULERTRH,
F & A CHH BB AENSEE B TS D
7. 22 19 GRS, 0% 7 B BIiIciFEBEE
RLeflcrs. 826, |Hoks5E LB5HE
Licky, HHEOEEBICELETHELRLZ O

ERDLhBY, COERIEALTH, HEEHIILEAE
SNTOIL.

@ /N B

Hovic KC-400 I kot KC-400+PCDF A5
L, RS EEEoB W EETHEMREETH OV TEH
gL

KC-400 BihidE 3 ko0 KC-400+PCDF 844
B3RO G E/NIE OB IERERD S k.
KC-400 5, 1 »ABTRELOFRROENICT
AV —LOBINESY 2 =5 VRO B LU
kPEESN. ERBERTILHEEEEN TS
WE /N IEE LEEEARD NSy 2 -4 VR
WNoBDBLCHEERR SN hDT.
KC-400+PCDF E&#5 1 A 61T R/NIR P/
BIR OB E/NA DA BRI EM L OEHT,
FaAVEYT, ANEEK, 7Y o= VRS EEAL
HREABRBIUS AV — ABEREHENL Tz
CNOOFRRLDIBSHEHPBMBER LD EY
RBBROFEEHMBROC EEREL, RO
R&ELTH, HWERFEOFERBICHEE L IERNE
5.

5. KC-400 3 k7% KC-400+PCDF &z 5n

VLI 70V - LEPREBRERCE LITE
& (HFRF—, NMRER, SNEH

() #HEBXOHE

R R L 72 No. 2,8 (AR, No. 3,5,7,10
,11 (BE) BXy No. 6,12 (CE) ofglog %
KET, 3FED LISZKCIZHANWTHREYF4 X
L, BohhETVA - DOBEBIR2THI /0
V= LEFELIS. T8 v N-ix FubiE
Pt BL 7= VKBRENER, WIhbEEE ]
mM % Ht, 0.33mM NADP, 8mM glucose-
6-phosphate, 0.1 wunit @ glucose-6—phosphate
dehydrogenase, 6mM MgCl, Xy 0.1mM
EDTA o B4 TFic, Bohiz 3/ 0V — 0 BER
0.2ml (% Img FHMEY) %A 80mM phos-
phate buffer (pH 7.4) THEKEFE4L lml &L
oB, 37°C, 1Smin FEMIKA vFa~—t LI
TI/JEY Yy BIRET V) O KRBERATH S
formaldehyde ¥ X¢f p-aminophenol |3B%E o
WER L7, Cytochrome P-450 |ix, A#f 5w
O FHik i i, CO-ZER Ry bund Rdi. F
7o, BACERFMBET 7 I v 2 FEE L LTH
W, Lowry 5% OG> TITD7e.

2) BEBIUEZE
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£ 4 KC-400 8Lt KC-400+PCDF EFES5 D4 MIF I 7 v/~ 2 BYRHBERCB LT THE
4+ a No. b 4(2% E 7 né‘lf—g’ KI_E;g / ;2/ fbb) 77}'(:@}) 4‘?” Cyt. P-4508®
A) Control
No. 2 M 2.9 19.4 50. 4 6.0 0.71
No. 8 F 5.9 11.8 90.3 4.9 0.90
B) KC-400
No. 3 M 2.9 15.6 100. 3 10. 0 1.73
No. 5 M 3.7 1.0 97.8 9.8 1.54
No. 7 F 3.6 14.3 99.9 7.7 1.83
No. 10 F 4.2 15.2 72.0 6.4 1. 65
No. 11 F 3.2 15.1 76.9 6.7 1.13
C) KC-400+PCDF
No. 6 M 3.4 17.3 90.2 10.0 1. 64
No. 12 F 4.5 22.8 123.6 13.5 2,72
a) 7uvV-sEHE: mg/g FEER
b) 73,y v N-BixF{tE: n moles formaldehyde/mg /15 min
¢c) 7=V KB n moles p-aminophenol /mg % /15 min
d) Cytochrome P-450 & : n moles/mg &H

7 4 2 a— % Aroclor 73 & PCB jg&4hs, H
WICHE D B A RBNCERBBRFEFELT
HohTnwd 7=,z —n (PB) & 3-2x5F0
asviry MC) EOBRABORIEMREERTC
&R, TTRELOMEBRRIO>THRESIN T E?
0, ARIDQHNVICBITERERTS, RAKRT LI
BH XU CEE b icEYRHBREROTT S uliiis
B> T B cytochrome P-450 0Z L Wim
Edic, PBBFEXICIOTHEE E2ZT PTVT
1/ ) UyN-Fist F B Lo MC B SFEA Tk
OTHMTET =) YKBRILOTEEL IcED O h
TR ENbR3. T1bb, KC-400 #538,
KC-400+PCDF #5#& bic PB X" MC &
DRGBOFEIBLCOTOBE T LERLTHS.

ZOXHBBRFERARE, COBOBRRIFBEL
TVABNEEROE LI &E WS FlEofmEgED
T (EBRABR) K> THERNFSNLTVE. K
BEOEOVTH, AIRIDEIERNETERET
s, ®OTWEE C Bick T cytochrome
P-450 © CO-2% z2=7 bv © BABIND ALED,
KC-400 #5800 s (450nm) X0 H0PEME
fil (449nm) KBTLTWEZE, BXUOT7=Y v
KREBILTER O IMOBESPPRENT EEENS,
PCDF o#fEmickb#sa MC B & LTo HE 5
BENTOEOTERRVMEHERSRS. dLahd
HETHNE, FEERNLY BHE,hi Ltk

MC %z PCB oJ5s PB # PCB ¢ L HiE0H
{, MC % PCB RTIZ, #OFEEEOMS LHM
DBE LOBMIC—EDOFTERBBD ONE LA
R EBEL THEREL.

—7, BEPRBEROZDRIZELERDPNT
i, BRZEL2EHPARREOCRDE, COER
Lo RERTIICES M.

6. PCB 51 @ BFRE (KERLE, BT

)

I BHic

Polychlorinated biphenyls (PCB) itk b izRRE
BELEERE LICRHMREELERL, ERNIZ
5 v Mg PCB 218593 € Sick DRI MRE
ENERSNETIRE KA LS. —F, PCB
KEDOTHO G RRMRREENE P EL L & F
ZHEFAHSNEV®, 4 PCB oEMBEEZ1)
fe e BT ZRMEB LODREREEDEE, #iC
RKEBREMRREOFREWS,CTE 2L, MERE
EHARDONBL ST ED X S LERN S L UEES
HIEBESONE0EE LML, BB hElmE
g BT PCB it K2 MRBRBENLED X 5 0KE
FERNEER LD S 2 05RFTTICEEBNE L.

D MEEHE

SHEEE (No. 8,13), KC-400 858 (No. 4,5,9)
B L ¢ KC-400+PCDF #52 (No. 6,12, 14,15)
gt & L. KC-400 #25# 0 No. 4 Byt
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%5 BENSOGHEHEME, MRAREER AEBSEK
2 A | woms | % B B
a % No. 8 9 5 4 15 12 6
PCB & 5 # B (/) — 28 32 101 26 29 32
g EEsE /mm?) 10, 470 13,708 10,517 10,632 11,554 10,609 10,916
midthigh | #&EFEREMERE (mm2) 0.29 0.24 0.20 0.39 0.23  0.37 0.26
WEBEER G/ 3036 3290 2103 4146 2657 3925 2838
BEBMEEE B /mm?) 10,793 6808 11,384 9294 8635 10,071 9889
Ankle WREEREEERE (mm?2) 0.29 0.25 0.21 0.32 0.32 0.26 0.27
BEREER /) 3130 1702 2391 2974 2763 2618 2670
9D 2ILIFAERN T TIEL LTV dDTH 3. 2000
BHLOBBICHEL, BIERE, BEEWE, RS Fiter Density 10,793/
. #8 Monkey , Control
1B, BWMEMGIRNEN, B8, NS, ANSEIOUN [’
BORF LA = £ VRIEE 35 74 vical £
L, twaAvria—gfadEi-id HEffm, Kliver- 1000
Barrera 75, SESRUMEIEAE (RS UL EIMEE N
BEETo. HrBERRREoRS ciE, R—F
PR o R & KB REBO DD L~ THEE
BRERIRL, TRENO—EL D £ i eamm : o 5
K, O—EED & & &S URIEAR R Lk 00
BB X BBIEAETOL. T v RigammAE Fiber Densfy 6208/ maf
PR T BRI (B fmm?), AR R e 49 Monkey . PGB
(mm?), #WHRH0 O BREWRHER &/MR), & H
B EE AR B L 150, 1000
@ # =
B D—RREEEERICE WO T S MBS,
BB COREART DRSOl BERE, B
B, BN, BREHGRREN, B8, N : - 5
B, KRB X O/ NNOEIE IR RE T, £ Mysiinated Fiber Diameter ( um )
BB B A RESTD SNT, EREENERO B 10, HEEEERATHER 75 6. TR
BHCEAED b0t B E 513 ¢ L @ No. 9 oy rciz No. 8 dyvic
EADEETIE, BRE, WRRE bICH bR LB L CRER MO RO b1
D BRI DT
BERE R O RBIHIES & KB RE D 2D v vic EBE S TRl
B B EHGEEE, HEROBIFEE, M50 @ = &

OHRBBEHBAER S ICRL.. EBRE No. 9 o
O BEERBHE R IO A S b3 BRERE D
B, MR H20 O BREERHERO Mbns ok
2, MOEBREYVICEE S ERIGHERE, MR
By ORERBHEBROBD A SN DT
FHBHEERSHT O 4T TREI0 Kk RXT &I
No.9 OH A TOHNRBICHE L CREEHREDR
DB oN, MOEREY LV TRAREHEEHDRD

#1 % 7 u—i 400 (KC-400) 0.5mg/kg/day 5
% 28 %372 No. 9 o3 o RESHPEHET
DHAED b NI REHHRHEEEL X OCREH R
HOBDR, COVNVPEEDLINEIRELICE,
KC-400 #5% 32, 10l g3y vicidFROR
B RMREO oG hOce &k, KC-400 51
KVEU RS hahoT.

REBREMA T ck PCB 5k 2 REMR S L O

(7))
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X R EE A U o s SR s .

& N &

KC-400, 0.5mg/kg/day 5% 28, 32, 101
RISZ 1) 72 v B Loy KC-400, 0.5mg/kg/day &
PCDF, 2.5ug/kg/day #5% 26, 29, 32, 39 B
ZF e QiR B X ORI HERORAREZNR
ETRELPEEESED ONE MO

(TH B, REERAOHELAE0CHEMEER L
LET.)

7. EBRK PCB i v S L USHERELIBRAIC
HUIBEHRE (A1 R—LER) ORBBEEA
3 (MEFFIE, KPERM, AEEE, $HhEiL)

) BrLoic

1968 4% 6 H LISk P H A& —8 1o F4E U7z WiE R,
PCB #iH0—>Th3 # %7 o—i 400 (KC-400)
OREAL KRB EEER L2 Lick3 PCB i
ETHBCEFHESHLELDTHALE™. 2@ PCBth
BREEESRLLHER, HEHEEEREEL 2N, B
R (74 FK—2aD BX, RiEBE, Rk
BB, HEAREEREVERETE™, LK
IRIEDHEN, BRALRBIHEDFRERDV LOT
o ZORMERFORERICOVTE, N
5, K 5®, FRD, KL OMENLTEINT
R0

U LEBEOREEBZORI o shTE s
F, WESZICE L TREFSY o EREEOE
BB EESENTROTCREEM S © HiRflo B
BiCBIREE FROBBANL SN LDERD A
THDlz. MITEREYICBEOTRAL™ 3 IR
BLT, XY & RgEECELTERLTNS
28, JHE B OIRERE RERSE IS T 3 i
REHTH2TI-.

S EHEDHREE ORI E BIEFREY vic KC -
400 251, hEESFVOEMICED TSR, 2L
THFHEROBRICE DT OEREF VICHBHNER
BEOBHREE, RKGER, BisEss S, WEsE
ORERICHENOEREA SNz, T DOEERY PCB
i v O SIRERICEIRR U 7o IR A R R0
BT L, BEIROZ(oBEICE LEKES 3 MR EE
7z.

RMERSD 1 HRFAIOREICO VT SREES
RHRE AL, ZBEK PCB hH v L OBIRBEOE
LG s AE B,

AEEY FOEZEBY PCB hEv b LU0 MEERE

HRE OBIRBE O R EABENR R >V TERL,
FEIRATR & OB ic s TRETEINA 7.

(2) $2E&My PCB rh#S v

a) MELAE

AElOFHEABRENRF ON R E LAZBBRVTR
HERERICEIR U TRBT, 10 % hik s =y >
WAL, 79574 vicABB L - —5BREES
BT 300, 4BBHEISINEZ - VT AFERFB L
Ul BEEA A IV RABICTZERBEL, BE0FE
ThUK, =R vicaEL .

AR OFIEER I ZFICKE R ICES TIRIRIRES
EFT (RIRED) L 2R AR, BB
HICTET (GUARND &2 WD IXRIRIEES BT 28]
x5k

F 74 YEEREF O BEiiEic HE 3@ % [
W, —EBich 3 F v REEB R L.

No. 13, 15 438l 240 % 72, HEIR K
TRE v MREETOI. TR VICaE L 828 118
IR b—ARTESOYWRZERL, 1 Bbray
vIT—-THRE L, BRI

b) # B

HEEEOKR, EREOLFAOBIRIRIZIEA S
OELERD I (F6). ZhAETTHII NRETH
Z LR OBBAAZ B TBL.

1) xRE OB

FEF VOBRKEE, FTIRBERR AR IR
TX, EFOZThIKINTEESHE®RHD, B
FHIBWICEELTEAIL, BHOREBRICHD
2. BRBOUV LoD, hierEsHEELEN
THOEL ZROBRBII VBRI T KR
U BEER THEE T KRENEE L TETL,
ERIHT 0D ok (K13). FER TR
BRZEMNORRICIRRICE»D TETL, £0EH
KBEAEF ST, B0 R BALIMEE cF
fTicE> T (R14). 5% QEEORFEEELD
Y, BEOCALMEASN. BERELICHESE
g 5 B ME (Famia) S—BiciEsiL, o
PES GEERD iR X 20 2 Wil (B
f2) WEROTEEL, HENFHOTS LA TR
FHEEL, FIRELEHBELTO (K15 16). zh
RiPoFEiticsroh sz EELRCTHD, FAM
HEASEI LY EEMAEE S L, REMEIZEER
IEE B LB b0 D, B L Towy
ZRRT B &S, 2AWBROBEERL TS L&
Z o™,
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1wk, HREOIED 5B No. 2 iz BEDEBYE
LROBELLUEECHRSBD S, EEL
Eo#flt, BHERIES0Ero (K17,
7/ No. 3 icidqEE FROREEERERSALN
7o (K18). o DEMEERBOKREDREE OB
WEDEDRBINEETHD .

i) FEBRFHOBIRIE

ERHICB O TREMMER Licy v T AR
TRC ORI E B EICHER ICEAR « BEL 72
PR A S ndz (K1), iR & B4 E
Ui B LS & o, BRREC LY LT
BEEE 2 BRALLEEZEZONZIIKE hDDS
9, BN R RERNEETH D,

AOOERITB TR, BRIROREEBSZNENL
ZEELREOROBEIIGUTESNT S &, B
ZABBECATEC ENTEI. chiz PCB e
DERROEMDOETRERBICIZE-KTEIEEION
2 OT, W, &7, AEEY, ERcsYT
WMBRRETRT 2. B, ALyroBRRTds
L 2EOBEIENS S ERPEINESTH
D7z,

© W KREoTT, WEERENELLED
By aid Noo 9 Thor. BhizXiciRasEs
IS REOEE PR OEE, BYILE, Ao
ERPE NN, BEIHAS»REE/ES SN,
27 (K19, chooZEhddicd a5 himmR
Thoich, HELRICGBAMPELU TS Z &THE
BT&i. HRLUCEBEBEOREY Iy 5 F v 3BT
55 v EEEE N No.o 12 B Td, BIIERT
BETIHEE FEORE - @A a s, BRI
REERE»D (K20). LaL, BUEROEE
EBRICETHORELSE S hicd b (K2D.

@ &G No. 12 o—FFiciiB% Lo BEE
BAL, EROIE, A{LYERPEZTHD, HHE
OREFEERLELY, RESEEMED LD 5 HS
PEDLTHE (X22). coFbrz £ yaBli
BATEHRERT 2 &, BESERTS L BIKRYE
EEHAREE RO T LOTHD, BEORTE
ERibEEEZ ST (23, 24).

IR BR 7z KTl U CHR IR © S U] i fe R e 5 L
AT, R (K255 No. 23) EHATRED
EiE, TRELOUIRSEE T & 2k (K26; No.
25).

HEEHEo—icHonBE LEOBE, Bt ¥
iR, ACHERY, BRRekickiss, B

R ICIEIR L, EEREGOPEELLS. FHEO
BEEERL, R¥ELBREMNTE L R E g R
CHRTENEEE I LT (27, 28).

® AEEREY: TEIs S AlTRESNE
fepkictiak Ui (K29). RELEALEDTER L i
FREEA~ OO SR L CEIE O —I 7z R
Lic&ZBAZ b0 ZoERTHRIKAONIEZNE
EOBRAL, ARMSHETHLCEREIREIDY
SPICREBITE 7z,

FEhEISEE (L L BB EORKE B bbb B AT
Raasbhi (X30).

COWIRIKHEY T 2R Z1/ YLV SEHDS B
No. 3 k0, BHIRIC —3% U T ZFH R LEEMIdE
B, BREQEH « hxERv. BELHEREEZ—
ERICIFHhERSS A b B ik, KEBS TN, ) v
SNERTHD, BYEMIER Aohmhok (K31,
). ZnLHo AR SRERRIC L B BIRIEE & B
Aot BREEO MEEEE ETHCHST S
No. 14 OB d BEkA LNk,

@ BB No. 10, 11 BTt B8 LRh—
MR EEEEET A MiciZ & KBNS, B
NICSRBYIE A Shishor. UL LEBEER
& Bongroi (K33, N sEERETAEE
BT LTH5 & EFEIERD EL 4507
(X 34). EHOATHLAREEE, 20 Ak
Hahicd LEEZL SN

P lEoREHEMTEOE EDEER 6 TR

(3)  HE B B O BRI D R R

FEFOEBAARIZTTICE MRS k> THE
affz. L UHEREBERBOHBREIAEFNDOAHTH
Y, FEEBE PCB it L 0Bl EO HERTE & B
LT, HESEED RERE BN T35 21 $pEEE
Z, HREETok.

fEFI: 25 %5, 5w o &P

BEERRLPHERKE 6 ZTHIC L8 S50 DE]
STHEA LT, B3 EE5EL SHEE, S
Z R UDEECEROEMRE T L BERESEE
U, BETREEBSEEREBUTE. 434£11 75 i
HAESE 3~ 4 L2 E N, BEE S T TORhRE
REICIE & KB A S Ns DTz

MFI44 46 5 19R, BHEECIEYay 7B
Ly, BELBEEWEET 2. ULy LivHEE
LR LIz - D Emhfrhii.

izl 1. PCB OB, 2Am, 6, 3
i, WEE, BEXEEECTIERMERE /-1
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11. No. 10 (BE) + 1Tk, KC-400 % 55 HiE#%5. #H5hilk% 25 H. BEE
H—RRIcCERX.

12.  No. 3 (BED) #4 R, KC-400 % 145 griks. RIGSR, EE, 57K
WiIREERT
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B 13. No.8 GIFEE) FERIRFRET, #E (C) & 14. %\%g I(idﬂﬁﬁg) Eﬁ%ﬁax%ﬁuuﬁf@a& s ?:ggz
CEBBRIEOKRE (a) &3E (d), SHTICER L CHn LT B8
S: EME. (HERE, x32) B S) LT, e o 1y

15. No. 2 GEFD) #E T icliRpde - <

BED & % R 16. No. 2 (uifaenas (d) wBnLi i
%%%’3?3 ﬂf%)fjﬁ J %E“Ug?ﬁff@’j BB OmIcES < & & b ickA ko
To—giE, x100)

TEHE LTS (HERf, x200)

$17. No. 2 (W) @& (d) RiEL, ¥
# [ EORERA SN, LirLBAIL,

18. No. 13 CifR#) A ICEIIER CRED)

£ H IR BRI < iR L 7o (d),
FILEREB S TEY. ©: HELFOBRERAO5N05. ¢ &K
(HE#ega, x100) (HE s, X50)
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}\v'_._ f I‘:E; ":"‘—. gL b !
d) I B120. No.12 (C#) HEMOH (o) £ c#

X 19. No. 9 (BEH)

| E
L, A{LUBEEE B LEoRERS ELEORE, BINEH HE LT
B0, BRI Lo o #H B (HE®E, x50

el '-I : . .
12. No. 12 (C#) £H0EBE (KH) THErT & 22. %(J); léﬁgﬁgﬁf) ﬁé*%/i%mf?%%:&%
i ES % X ‘;'jh E'_ 15, iskiliNe:E ) /ﬂ%ﬂg =
Moz (M2 ZHEK 10 &aEk ﬁlaJﬁz?EGi%ffﬁEﬁﬁEﬁ =

k. ¥ (HEZ@, x32)

. e e
ﬁr’ Flut L5

W

(23 No.12 (C#) E& FEoBRAl, BE, B 24. No. 1?7 (CE) KRB EHL BEMEER
BRE, WEOEME, BT LE/EN B, RELRMETERINTHS (B
WEOTHE (RHD. &TH (=8v P LEAAE) #TH (mRral, g
A, bvA Ty a—gem, x100) Vv T u—guta, X 100)
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B 25. No. 13 CifE#Es fEfrdfm. BE DM X 26. No. 15 (c#) K25 &L THEE K
A BHEoBEERREsh, BE~NEAT RL, BEEIER (Sudan MHfE, x75)
222553 5% (Sudan [ #fE, x75)

® 27, 28. No. 15 (C#D) HE IR C?I?EL E{h%%‘% EHE, HEB%@ AT ERAENER Lo b
DbHoNB (RED) 2, —MrREM@FEERSE. o #E, &5 (K27 §gEly, HERm,
x50. X28: KiRMr, HEZME, x75)

N BTy o 7 SLE B30 No.7 (Bap & RRRER L,
SN i WEOEEHS 505 (RE). EHEO
BOLTW3 &C 5?1{%%@@%@%}(}%@ b B (B X3

B4 29. No. 6 (Cz) Lo

(77)



X 31. No. 3 (B#) ZEhao R 4 maEE
NEHELNG. ¢ kEFE (HEZE, x32)

= o,

E133. No.10 (BE) HEELRARDZOAHTH
Bk, c: #EE, o: BHOW, BRI
(HE#Z, x50)

kRS, OFHE, FEROCIURET LT E
EO A7 =y EBWERM, 2. SHERE LA BHEL
SN R LHBN/MERELE, 3. AEEWMEE
A

LR OMMFAIATR : HE @2 & huic RIRIG
N5 7 vEEERERE L (K35, BiRREE
BEPICGRL, ERENAYPFERL Tz BER
EHEL, RESEEMEREEASHEEL, BRELE
(bERED SN, —Eic R M &2 15 U foIg
EORBMNED Sz (I 36).

FEAY) PCB rhas ¥ v O JEMAT R O &7 B 1o 48
Mg LETR ST L7

@ 2 £

BEHIEED
bk, BIE, AHEREESE L.
c: & (HEZg, x50)

[®32. No. 3(B#) X 31 omEELH.

"W - (R bt a7 '.

K 34. No. 10 (BE) X33 oEkEg). ERE
RLTV3 (HERE, x50

FEE PCB b3 v ORI I AR RS A i
A UTRR, ZOBBERD 4 BB ICEETEC &
BT E (3.

M REOFEKREBEE Y, SELROEE -
BALL, BECIRNLLNEN, XEF TRIEED
FEALEHH ST,

AT R Lo B At o BB SH o &1
b, BEOERE BYLRIENEEZ. ROTER
DR RBRIRIEAKICE L, BECRERLEEM
EHK URE LRI EDNTRT 2.

AICERY: BRI ERR R LAERA
ILCHRHET 2. RELEIEOTER L 2 REILEE
OO THA L CERBEO—-ILERTS. &5
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AR 35, HERFHRG QSTHE) ERBIIRNE. Ik
R (d) WaekcER kL, Breoms
B, BEMEIZIEZEALEELTHLY, B
EOEBRHOHTHL. o HHE s K
B, o: BHREICH (HEZv@m, xI17)

R (36 X350—8 REOERE (HERE, x50)

« Y37, (EAR) #iE (PCB Hisgie)
IRAR AR O PR AR R AR L
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= EH—

E 22 A

% 6. EEH PCB thi 4 VISR IS O BT R
H = i Iz
+ No. M [BELR é% Of,  FERER | RE LE . =
DEE, % A B w0 BRAE REO
B AL Xﬁ ¥ OGEE A
No. 2 M 4k T
A
No. 8 F
MIF No.13 F | #m + AN EY)
No. 3 M + + + | B, BeRIRS
No. 4 M " + + + g e
B: No. s M| + + + T
KC-400) No- 9 F oy + nom
No.1l F + + BRI
No. 1 M + + + +* | EERal
No. 7 F + + + +#5 | R
C:
KC-400 No. 6 M + + + + +%2 | BRI
+ |No.12 F + + + PIEA + AT
%ﬁgrmﬂ4 F| + + + TR, —E R4
ivEpf No. 15 F HE chifcss
BoEAh(-)  ® BEER(-) * EROREH)

ICRE ST TS BRI EE I IERA L - BB L, BER
REd oA 55.

BRI ERoRBYPHEESNIBR, BELi
BOIPELEL, AECERE£HEEL TS,
TRMERER 1 £es8135 257 BT SIRFI0OR
RIBOMBATR L, EEETERE A LT,
CNREBREFVICEH DN ERABOE/LOBES I
EEFOBEIRICAEEL S 2 C EERL TR
HUER R OIREERZEUT 0 & 5 i@ s i,
O B, B ERBOSE

@ W (74 F— ) OAWMAHE
PRIEDIEN, BRARBREE 0¥ i B F — XRRSWAT
#, BAOEERE LR MR, BIRIR I ERR
WA LS B EARER S WIS EE, BEEEITF
— RO WA .

® BEECRIEES CEEIRERES)

@ HEREoBBaRLE

AEOY VOEIEEF TR, ZIZEREOERER
2L, BREECHEL TRy v oEENERT
BIBEERENRE N, FELTREMDL.
WHRAR DA WITEICE L TR, Bl Bk
DIEX, EABHEERSW DL EOBEKRFTR»
SHrE b0 TH B, EBFENCEREIEE
LTEYD, BLADIWMETRRE L. HOREER

LI MR I BN I BRE U 2 B kYniciay
L, BB Eh 55 X5THol. HiH S hf
SRR L OEELE O &I EEL LN
7, MR ISR OR A RERTE 0. F
SRR IO R EEEE & - B LRI S B
TRk, T 2Bov oy (No. 3, 14) i« Bl
RKOFFRAEGY, RBERE (K12) oFERo—> &
EZ o

WL LTEA% T &, BREOELIIAESH
WEBICE 2 BLEROER E EIcEILELT
bbb, FEFHO HEEZICE BREALER: £
BHmLEEEZO N B 40035 BiKGEER

(Meibomian cyst) DiF&AENEEOHEICKS

& 3ERT retention cyst TdH D19 FALEEKC
ER U EFEFZDIL O 2 EnbA T, BRIRIC

—RRICERT 5 ALERIHEOTL s R R
EEATROEEDbNT.

AT, HEEEOHKRE LUCAERIBOREOE
BROBHE, REEIOERRIGEZBA(L, &
FUBLSN®., vy ROERTEIEERRE
IR E R OWIE & ALTIEE TR LRSS ™.
ABlOBHREOEBAR BT LR oLE - BA1L,
ALEEER VO RTHEOHR E L —H L .

L LlaiiRics »Ciiic RB 02, RIFELE
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{bERH SN, ZOBREBEOE(/IIMOZIERIIZE
HINTEST, pEVBEETHRVELSITH D%
COERIBERICET 5 PCB oRESEIERL D
BB T B0, 50 IRBRIEEEKDEHEME
Db, AHBORTEETS.

EHICERMALIE, BIRBEESILEDMIEDNT
RO AT, L LRE 10 F% 0 HiE B Ok
PRSP RBRIGEA TH D, HRENICKREE
HEABOFRE HTIAN B ASNY &b
5ATHARMMTEA Licz LI +4EZ Shi.

& N &

a) FREHNISEEMY, PCB %5 L THiE
(PCB thfiE) o7 va{ED, REZREHEBTH
ke Uc. = ORBEBIRROZZYIE, T
ALER S L CERAD 4 BB o TRERIIC
BT,

b) ERE | £% 0 SR o Bt RIEASY
FHzRET L, BMRIR DR ADRERE 7 0 O ET R
K—HTBCEAHER L. CLREREFVICAHD
N7z ERREOEALOIRE A MIE BT O BIRIRICEET
B EERBL T

c) WEBREORMERETHLTEREL, BRE
A ARSI BB O B LI I —FK T 2 L¥)
Wrl7:. CoORRIEE —Bic B9 SREALERE
PCB thEFE S #ENFRR SBbnl. FRBRED
SWHRERETLTOR EEZL SN

d) WEESENCE, BIRRREOERE RYE
LRk DS, PCB il OB igki®s L 0BT O
BIRRERE T HECTHLE% HEH L. PCB
DOYEFIBRE, WAk IRD Mo FIERRIcH§ 3 4 Bk in &
CHEELTAROBRIIEET IHETH .

8. B PCB BV LICHITAORBEICOWV
T (Bl & HmeAT, REEX, BEFE
%)

1) @i

PCB HEUCERT 2 MEOER E LT, wWEHEER
OFRE BHRLE, WTOHHEE, ERO EER
W, ARAGELE, BRRARETESBDONG EHES
NTRFODBenND, F - FEBIFE L 1) 2 REE
BEMLRR TR, BNORAML, #Al, RS
BEOFRET, ®FEALE L CoEAEcER
O U FERRENFTRIEED SN TR0,

L7chio CREBHRAICHE L TR S b IcERIR I
HEE Bbh, BEREEEOBER BRERENLR
AN

4, EEK PCB h#y v OBKNEERS LD
PR DR MRS 2T 2. D THET 3.

(2> BRBIUHE

BEHUORIL, WRE (3L, KC-400 #&5a
(8PT), KC-400+PCDF #53 (4K) =, % O
S LRHEAMENREEEL -0, IEE (1w,
KC-400 #5538t (3 ), KC-400+PCDF 53t
(1) @, B> Teof U rag 15~20.
OEBFTEERL, ~<wbFY ) v—x4 T B
fr, TvF—v yRBEETOTHELL. BEIPAE
TEBO/NEE LD KAEPESR E Lohs, HEH
B XBEELBRE L, BRERENC RE L.

3 #= B

a) WERMETR

(1) SIBEE (34, #: No. 2, Jf: No. 8, 13)

3fich 2 FI3ERIE, WA OLEMN L TESE, A
WOBEmAMIcEE L TALN, TOBERIEFLL, &
BHEOWRN L, OBREOEFLERS A SN/ 8
DOMEEIERAD SN~k BHMRETENAS
FUBRFEELE S AR SN XBEN IO
KREENZL, THE !, F2NAHOEEIRE
B AR L T s OENGBREE L & bEig
ahtidhoz (K 38).

(ii) KC-400 #¢58: (841, H: No. 1, 3, 4,

5, #: No. 7, 9, 10, 11)

STRB ERBICEES L UEGOLEN S SiITEL
KEDHLN, VINOEALLOLERRS6H (75
%) TH o, HARHMAAPPEL»D7. EFoi
BEE RN O TR MO/ B, Byt
BEEERICRR SN0, BENDPEEBLEE
VT BEIBHREEZ .. XEENIRE (3
) ERfTo7 28 B8O TTHEE | KESLORICE
BoizRH . & 1§ No. 3) X RA%E5IH
DOREFIT, TEE 1 KEHE, iUk, [IE GRA
) OBEMET LTV Lal, REEEKIC
X@EMcEESHRRED Shig,hot. ¥z, I
BEREREELFARDShE,hD i (K39, 40).

(ili) KC-400+PCDF #5% (441, #: No.
6, Itft: No. 12, 14, 15)

KC-400 H 5 MR & IITRANL - IRV 8K
ahie. P EABIIIE KC-400 58X 500
BEOHREZ . WFoERS KC-400 HE5E
CHETAEBRETH O XEFMcRTE/INAES
HAERATR T, B IKAREERTGHTHL, 20
BaTomBogdEdohholk. ELEFD
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40 HM39LRUHY LT, =4 K—-LBROERKH»ED
L, BELRDL L (Nell),

38 #TEEHI (Nol5) thfFLIEMPYIC BIE
DREKREAD, MENOENIZEE
2, ek o TREERAEDL
EOELWLNLHY), WARD L
REOEBLEZEDDILOLH B,
NEENERLEIIRD LNV,

BG39 K C-4008%54 (Noll) %5458 E T E41 KC400+P CDF#H5H] (Nolb) #ENEM

WRELTWUEE LSS S NMRAE A2 ICHRARDED LN, OBENERLEIIZRD
v, ORRBREEIRED LN, LRV,
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WMEEEDS, ABRMNCEEELI BRI T SO
(No. 15). OEAGRILED chi A, 2F0i
O LN (K41,

b)) FEEEMPTR

(1) @& (No. 2]

BT ICBY S, T ANE, RIE, XV ME,
W TREEGE L, EMBEE I EE &AM
EERY, & CEMILEE W B ASERT RO
HoNT. THRDL, U UoOBR, EEEEEEE LR
BREOMEMEAEEND D, FREB X R
O LEBREEL CRERBNEET 2ASHED S
Nz, WREBIT< T v LRERE SEEIETR
{, EEEBOEMEEICLE LORINFTR 2 &g
Ehispof (42, 43, 44).

(ii) KC-400 %58 (No. 3, 7, 10

TR (RTE, w2 v 1 E) Kif, BETH
BRLIBRICR N2 BB B LT AT TR B IGET
ZRNFFRASED Sz, —HC ORI RE LS
DHELBERLTO. COEBRIIE L RHERE
Bic bR ohichy, EFE LTI 2HWBTHED
7o WHIKBNTREGHEINEFREERD O hD
foo —H, EHRIKBNTE, SERRRILRNEET
Bolls, LRHMoOMES, LEEKOEIR, R,
REHBEROBERL>OHEHEL, BEEREERL
720, TZOWEERL, AW (BB »EEE

ROLUEOBEANBERS AR b B0, B I3HEE
FAREDOBIENMBAT B & S BARRME Sl IR
W SBALER LD DT 2 & 5 i L RARREEAER
Do, v5 v EEERCORBRFARBERESN
fo. 4 No. 3 kAl UNEER) 5 EERREE
o WIEERLI 570, BEBIKEBRLTHEHm

5, TFANERETELTEHRLUIER, =-2n
FEOZER, AEBIEEAREIE AT microcyst
e, = AvEERO SRR EEs 0 (K
43, 46, 47).

A DHIE LR TRIEANIC A 5 = vRlkicEs A
72 melanocyte SEEFKE ICEF T AHREMNEDS
Niz. Ldp L2 OEORELRIZEALERL T
TEECHANMERTE LR ICE L TEDT SR
HERShE»rok.

(iii) K C-400+PCDF #5%: (No. 15)

COBORRIE, ®FELOERMScERIN:
KC-400 %5 BOoRR&IZEEL L, Ki15s 52T
DIEHhofz. ULkrl, HAKEEROZEOEER,
KC-400 #5580, SPLEELHMRESLL &5
CERBICBE LTI, ABOFRRICTESRE (&FF
I QEBAEN) PENKSBHAREE L. ERAOD
AR, BEO BELEEER BEIE KC-
400 S EERICED O NEL, $RSBEMER
FoHBE BRI N L O HETORIETRE

42. xdfREE (No. 2).
g REs (PL) @y oh, SHEAAERER (1P) i
BEOKERR (AR 55, HEELE (E) & elongation
E#RLT0E. (D): 8FE, Do ds.
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B 43.

KC-400+PCDF #5%: (No. 15).

KC-400 %58 &R U< PR A O MIE ERASRAILELC
L, BEEAABSEEL 2 2EAL TWAAA. Keratocyst %

LT3, (K) r57v

—E R ORI (BRAD SRt

W3, ERBERNZELEREORE DS .

X 44.

BRI O s AR, (P): AR, (C): x> +H, (IRAB):
WEHROWEEE, (BRED: =7 v e LEER

EAEBED LNV, FRE3ERETHOL (R
39, 45, 48, 49).

Dro#ERE DT HZE, OERELLTE
BB BEOHELN BH o0, HEAHIM
K C-400 #45, KC-400+PCDF #508icin &

Dotz LHLZOEEI OV THAE”R A

RERBHNLSTH D, XBEHBRRICEINE, &
ROBH T RE &DEEICED SNz WAL
Tk, JBEIOZERLVES>TH27. FOEA
BREEZARNCBRSHRTIAD O »DRL. M
B vt o BT, KC-400 5, KC-
400+PCDF 5T, d&ohicAKELERD
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e

45. K C-400+PCDF #58 (No. 15).
BRI AR D My & o AR SRR I (33
LI ERBBEAL, Gk mEsEn
EEELTHWA. DL S microcyst %
DLDTED, w7 v LEEEISAOH
FEEBZSNH. (AKHED: WIRORIX
< odontoclast (3D 57750,

BB S SO TRIEL .Y, BAEER
LERLUIS S EBRINATSNICRIECSE, =3
v FEGERIC SBABESED SN F, T
NVERIChD BELE b B ER (A A USSR
D, microcyst EEMRED O, BEREZICOL
T, SR melanocyte ASEEW 57223,
HhET 2 L BAERE S kDT
4 £ =

THUE O DR ZE 122 WD TR RS RICER L7258
HERDL Y, SEOBEEROER, DERELL
T, HPRIE LR OBAB A D I BN DEA
MEIEE, MEZIEE, T X vLEEO microcyst
JER B LUK LB E S i, 48T TRER
Nizk b TOIREWDIMNO - ZEEEIY) (~NT LAY
X28> - ‘7—&—;“—_“55) - —|7‘—/l/1)48)49)] @BZE’ *ﬁﬂﬁajﬁﬁﬁ&
HU$5 ccArP ddLHi BEbivs. PCB hE

X 46. KC-400 53 (No. 3).
%Ltk % 39 HBO WEMEBORRET, %
BEAICE (BRE) ©RT LI BEALE
RUTHBE L LER. MBI~ v &k
EHBEBRREEZONZ (0P, w5 vk b
BB B R OMIET &, BB A OREE
EL T (AB): BEE.

(B i, —BICFOERPIEWEY, BERB O
BEEAERCL, FER <48~2 505830
BRrs & PCB HRHNIE C 2468, BETCIgERE 0
EEPECOT, MECHERBE L TCEDLNE DM
SENITNO. L Lado s (el s) 13,
— AR ICHERIRET WA K 3RO, 0 LROR
AR & RS0 EEMBO PCB kxd sk
IS EEZ NG, COERERED FRRBE &
THNEZZ HIRERIZ, Vitamin A RZEE 3t
ﬁ%% 75) %%an;(l\mls)so)sa)se). Eﬂﬁlib)&izg) PCB
5 X bk Vitamin A ORESHE LT 5 TEE
PEZRBR L T2 OREEREY. OEEROKREH
THEERRE D3 DT, HANER, wEEALE
Fis Edtb 030, ZoWREOMEMARE L THEL
e bERb—DREZONTED, FOREEEAERE
BOBRRITBLTHWZ2A N T V. BAERE
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® 47. K C-400 j58 (No. 3)

zF 2tk (EE) @ metaplasia it k2 FREORFE/E microcyst
B MC) 2R3FFRE. (B): =244 0VE (BKIcEDZERIIEDTNE.)

— i OB BEFLL 781030 & RSN TIN 3 2,
AEBORETRALLED THA. AERO LM
MICRBEMEEZRD TRV, BEERISNT
KRR 1 3 K% 7D 72 Browne!® (%, malignant
change @ WHEEZWE L T3 O THEAMEE
20T, BEETCCERIERT EOBE b SE
EEZONS.

wic T F A W EEADEE T, cystic change &
Bk ERALTH 205, McNulty B X Griffint® 2
fefp, BRSO metaplasia 34 L B & @
T5 ELAENBY, THFxVEEO BEREELLR
ER->THW3E3THoizc &%, PCB pEM#MRLS
(Ca, P, Mg) icsig 2886 RBENLTVED @
T, TFANE, BRIBERICTT 2A5EE, BB
B, PHER SO THARKRISKETSS .
FhMETE, XY MED, keratocyst 1k biE
BEZTHAHmE (K45 &, Xy FHRNE
TR BEREEDORERE» S bEE SN/ FE )by (Kron-
feld & Xt Mueller)*?, <35 v+ FEE&EEIC DBA
ILOEALEZ T T AHIERD S, cystic change OF
Bl L QIR ER PO EDIIRES LT AR
MR &), BEREEE 51 5T
BAEEED TN BP0 OTCRELN SIS,
WICHEREMAEZUD & AALKE 2 ZEE AN
FIE L F R LT, —iic systemic 72 [RIF 43 &
WRY, BRER EE0RREY & L ToRB &R

OBARER) ckifn S0 Hioh, WBET
bEFRTHE BRI IESNE. Ll AERR
sytemic 732% (EEARHICEET ) &L THRE
DOFFEED B 5 FE, 5, Allen® —ROBERP, fgE
RENICBI R4 2R3 LY, WEARES FERH

L OBERPTOT LN AETTEH A S, 4, latro
poulos EZ»® i3, 2,54~ 7 2 = — %k
SPpPMOET, 84 Qiikbic D BV FMICHEE Uk
B, MERNEEELIDLECSHEIREROER
HIMATASELI 2 bDEEZS.

R DEREREE © 20T, REBRTIE,
b OBABEBE INT VRN, e~ Tt
melanocyte Z#H LTH, BOEZKTLOESS
WY ZofoFRRELTS, AR, £45Kk3
=D, BHILE FOERESELIONS. BIAKS
IS DFRE YV IZESARRET, WA IR S
FEESS 2HEEIRML T~8 8T, M, bk
b PCB iclfd2 RIGD Eb BZONB T &h D,
ERFEL O CDROERPLBETHDI-OTIREE
A5 BEERECOVLTAFE TN, OBEERTAR,
BREBR SN OBRRBILE LD D THES AT 3
REET, 4% &Es PCB o systemic 75 S~ &
2L L TOOEEEICD O TIE S e sk
INTH5S.

& N B

4o PCB hEREERICENT, KC-400 #
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48, 49.

49
K C-400+PCDF #5# (No. 15).

ARMDBETEHERLELRBDBLOD, FEER SR

P TOEREORER (REH)

it # 5 = v4H 0 melanocytes

(BRHM) s o>ns. FEEo LR (E) 1k Parakeratosis %R

LT3,

58, KC-400+PCDF 58 OREY v © DR
BRRD &5 BEAMBERE NI

a) %58 (KC-400, K C-400+PCDF) izi{H
U OBRE L, BAYE, BRI S At msA
REICBRZS N, 2O _BBCBI3MA0EES
KDNTE, BEATRENZERDUELDI.

b) REMSEN I, HAKELEO f{Lo T
##, AEER, LROEHBEMEA TF AR
metaplasia €& 3 RSPk, microcyst gk,
HERCL2EREBK, SEREOHENEES .

c) bEo#@Mt, HEER/LE metaplasia 2500
R T bR s .
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d) ThoEBRMERE EOBREES L 5 2
KOWTERELT.

e) mELE I BE T D melanocytes
B S, b MEREDEIDNTEEL .

# &

A, FRES VIS EEROTHRE, KC-400 #
B ko KC-400+PCDF #5840, Hic
s19 2 EHK PCB hEFEORBLERS, WEEF v
ELTOMBMFICODOTRET L. £ OFEOEM
BLUEERICHT 3 HER, SEROIFIWTD,
RS EORBREREOMEERTIRELD S,

FREYLvIELT KC-400 Bryt KC-400+
PCDF % Efd@fifEsdsc tick, FERDD
BEL JUCRBOREL L, o0k PCB iKERY
5 EEZONZEENBERINIL. CThOoDERER,
HltRic & 2 FERERERINE i L2 RET ORIt kD
THHEPD O Fic, BEPERL 2 PCB iR
ity KC-400+PCDF # 58 e TR h
o mEE OB LB~ 4 F— ARORER
i, wHALROBAMEESICHERZOENS &
IR =B LKA TH . —F, EBEREY Lo
i kKOst PCB BER, #5hibick>Tha
KEDT 3 ERERL, DR PCB 2 -0
L, REREPBH LTI 0 BEEED
7RE = NOBITE D IhtbE i MR LEEEL
W, BIBOSDIR S L SIAETREV, mE7 v
TIVOET, PSS YUY FOLRR, BikE, B
BOHRE-KTZEI LI pMBALIN, Thdickl
LTHRERBIT ORMNS 5.

ADlDERE, vrOREELEELES, Fi
PRATIEPDIC &, BAE 180 HE T A0 5RHA
DOEERICL Y EEFRENPEN LEROME PR IS
D kR E, BFLOREOTEREKHETIE,
Dk, EBROTEL BB TERY PCB hiE
FEERBIVELZE, BLUZTOERE, BEO0%
NoEMLELAPLTHBZENREBEH, PCB f
BEVVOEICHEE T VEBVEBLCLEE L0
KA ENTE. 4%, Hic PCB BtdhdHy v
OFERERESHICHIET 2 C &ick b, BEEREREA
OFHOEBZ CEDH/BSH, BELRLICDNT
i chB.

(AREIEEEBERBRERCS LT %, UM
REMERBEFREORARRO~RE L TEMES R

bDTHB., MABLZIFAINILEEBRLCHLESL
BEHT 5.
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Dermatological Symptoms of Yusho
Alterations in this Decade
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of Medicine, Kyushu University, Fukuoka 812, Japan
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Changes in the skin symptoms of Yusho during these ten years were surveyed and
the dermatological problems about Yusho were reviewed,

Following chapters were discussed respectively.

(1) Skin symptoms in the acute intoxication period.

(2) Changes of th skin symptoms during this decade.

(3) Pathogenesis of the skin eruptions.

(4) Skin severity index and the diagnostic criteria.

(5) Relationships between the skin severity and the peripheral PCB patterns.

(6) Treatment.

As a whole, skin symptoms have diminished gradually, while, on the other hand,
continual subcutaneous cyst formation with secondary infection are still occurring in
relatively small number of the severe grade patients,

As to the gas-chromatography analysis of the patient’s peripheral blood PCB, the
severe grade patients (skin severity index III or IV) showed almost exclusively A or
B patterns. The PCB pattern of each individual patient showed no tendency to
progress in the direction of the C (normal) pattern although skin eruptions have
markedly diminished during these four years. PCB concentration have decreased to
the normal range and PCB patterns stay unchanged.

We have no essentially effective treatment for the skin changes of Yusho and
only some consolatory prescriptions of drugs or surgical treatment are available.
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Ten-year Follow-up Study on Ocular Manifestations
of “Yusho” (Accidental Polychlorinated
Biphenyls Poisoning)

Toshihiko K. KounNo and Yasuo YAMANA

Department of Ophthalmology, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

Follow-up study on ocular manifestations of “Yusho” (accidental polychlorinated
biphenyls poisoning) during the period of ten years (1968-1978) was reported. The
data were obtained from clinical examinations on 75 patients (31 were male and 44
were female), who were diagnosed as Yusho. Particular attentions were paid to check
following four major points of important ocular manifestations in the disease :
complaint of eye discharge, edema of the eyelid, pigmentation of the eyelid and
conjunctiva, and cystic swelling of the tarsal gland.

Eye discharge was still complaint by 46 (64 %) out of the 75 patients, although it
became extremely less severe. Edema of the eyelid was seen in 3 patients (4 %).
Pigmentation of the eyelid and conjunctiva was found in 32 (43 %), but 9 (12%)
showed extraordinarily heavy pigmentation in the inferior conjunctival fornix and
lacrimal caruncle. Cystic swelling of the tarsal gland, which might be clinical
appearance of keratinous cyst formation, was seen in only 3 patients (4 %). However,
other 63 patients (84 %) showed somewhat abnormal changes of the tarsal gland such
as irregularity or disappearance of the gland pattern, infarction and lithiasis.

The result indicated that the ocular manifestations of Yusho had remarkably

subsided during the last ten years.

&

il

PCB (polychlorinated biphenyls i) »s &g
TRICBOTRA LK ,EE, FEHERLE
ClickvgELicmiE (PCB fiflE) it
ARAEIR I BARIR D F AT, Mo BRaRitERr s
EBDTHEETH DY, FRREOEM, LBRBO
B, HO0RESE, BELSEORICET 2RI 2R
FEIR & U o EERE PR E B 5P,

1968 EIFEFEAE M & O JLMN A IE R BT 42 3T 13,
RO L REEOBIYL O, PCB 3k0820
BT A BB E & b, HIEN A RS L
D oE—EHEREORBERET O TE /2. DM

DIRFER OHER IR L TR S0 (FEF0 45 4280),
AREES® (49 €5, FRY (B0 49 E5) o
Ed o, W RS NIRERS G2 Bk L
TWBT EEI b, TS (2B 50
FEOMZOE, fith PCBEBELIU 4~ &R
FEIR & DBSEA SR EANCRET L, WIEEELRS S
IR WTTED I PCB s ke g — v a5
RS EE T A C AR,
—HREOEBICET 5L LTR, £H4HeY
THIERE DA MBI B T IcRET L, EEOREH
AN A 5 = VERBERICETN, COA5=VEH
MERBLZbONBNC &, flics 7= vBNFEd
EZ b N3 BFHEEORE O FIEEMRE O MmIEE

(101)



182

hicOEAMICELET S EEERL, HEEEOR
BREEGEIA 7= vOBRELRIESS D DOTHS
ELI. FEfcEARY X PCBRES » FORBEEE
BTIEEL, 804 5= v ERsaEd iy
AEICEELTWAZ EERLIZ. TRES? B3k
Bsxid s PCB OEZEOEEFBET L2, B
oE:#EEIC PCB 250, ZOZR{EHEL X

525 5% 3 EIRE DIRE MR CRE L

BIREEE EFoBALERE L. S511977 £
L D BRIEATT O o L O EER PCB thEE ORI
KBNT, RERE SR chs LR, BiEo
RE BREALTEROER EZHkESSELATH
BTEMEOHMENLDRY., T OERE ERLL
BiiRE FBEL, Sl S N-mEYH» 5> PCB sl
.

ARG BEESTO RECET 2 HEREZ ST L
T, HRSIEEOHEREORBOKREEZ B L

HMEFME - WERE

FATN 53 EEEMERZORE

1. 3%

1978 4212 BicfTo il BEF0 S3 EEERE © —
ez GEBEE) BT, AMKEHBEREICE
BLIMERERE TS EENRELTRIE L. &
@il EREEREER LITRLE.

2. R

B2 RREAS, RKRE Bk SECeRLS,
BIRBARZE 2 0 THIZ SFIREBREEZ TV, (+),
(£), (=) OHEELZOFEMc>WTIER LK. 4
OFEmA, HHAHER 2 KA L .

(D RiE®%

BEERE L THEOSEIc BRVET, BER
EDFADEL HoNiolk, BETEIDESRED
BMBBOTWARAIOATS D/, cORERDE
TR, BRBIOAEETZ &0 S FBALE

DOTHET 5. NTHDI.
(2) WRBGRIEE
£ 1. & 8 OBl - # OBl B OB K

i i 0 ~10 |u~m 21~30 ‘1~m 41~50 | S1~60 | 61 ~ 2t

5 3 \ 1 6 3 9 3 6 3l

@ 0o 5 3 9 11 9 7 44

2+ 1 3 1 6 9 [ 12 20 12 13 75

*® 2. R fiE iR
= 6 0~10 | 11~20 | 21~30 | 31~40 | 41~50 | SI~60 | 61 ~ | %z
B B & B & 5 & B B & B &
3 0 15 6 3 39 9 1l 39 6 7

N 2 3
B @8 £+ |1 3 2 2 3 7 8 17 5 6 | 45
- 2 1 5 1 1 6 21 2 2 11| 27
+ 11 2
R OB B E 1
—1 3 1 s 6 3 39 8 9 309 6 7| 712
Ry - SEARESE = 2 3 3 1 5 23
-1 3 15 5 3 6 1 3 5 5 | 43

|
+ ] 1 1 | 3
B O R E | 2 13 4 2 2 8 8 10 3 7 6 7 | 63
- 2 2 1 1 2 9

(102)



HERTEOBRER

BIRIEENRZEDESAHLNIZOR DTN IELT, ©
ORELHENRETHE . WIROEEBENICX
haE T — BBl s h s &, BRIBERELE
DTVAFITHDT.

(3) R - EEOBRLE

AR IR i & 2 BN RIEE & OX B EE
ThoH, BBEE, RPHEE BRNED Rk
MEHERERNELE L% (+) &L, £EY
EBRGELXBLENFZE (£) EERLL 24
LTBERERBEL T, L LIEEE, Ei
KHLNBUEAMBRLER, EENBELELD
RAABRBCTAMATHD, ZOFREAIEELTY
LRI EHE SN

(4) BIRORE

B ORE W ImiE O 2t ic X oWt - R E
s Ny, LrLzo%k, BHIROMRBEFRE
ko, BIREEE EROBALick 2 ALERDE
BRAEROTETHLCENFELLEL DY, £
CTARBOBRZIEL TR, ALLEROERICHEYT
BRRAEROAICERBRE (+) &L, 2o
BrR%E () &Lk
ALEROERIN CBIRRICBE TSR E,
BRI OB LB, BRI E AT OHE R
L, ZOWMEBOBRE, BIROEE B, R
FEEIC & 2 BBAURE DA 5 0 B F — Xt 78
ETHY, TOBRERERIICRLE.

3. EM

CCTHED BELS 1 Ao 2 (04FF) OFF
B, fiBfERESEOZNERLTHL.

435 ER

183

1968 E 2 HCAXDEHIKESA4 L, I AKLER
MRERNE, B0 e kL. 6 8 (33 Kb
B, BMHIIIRIEOREER & &b i EIRBEE, &
HEEEORE, BRILE FRCX3BERLDF—
XRESH DY EORR R A S0 (BERERD.

Z Ok L TIREE ST Tk,

4MmE (19784 12 ) A 507 BAFRIBROED T
55. BEAMEZ 200V TVE00FDREFERE
{, RRICIBEOEENTD LN HERETK
WERLENEEL, BEIESL, BRERIARY
KEHETEY, BRICEBRALL TR LS3THD .
L LIREREBIC TF — X O BER ASs— IR i 2R
vohtc (BEETRD.

Z 2

1968 EE DIk, FEHA—FFHEL ihiE (PCB
FEE) OSBHOBRERICDWLTE, T TIEMR
TENDHBYY. Tl BERS RAL CEBRLTY
52 &3, TOBORENS BHLLTH BV,

UTrB W TREEETOMERREZSLEET, B
iE 10 £ o RFERE SBHHICERS NRER &
EHRET L 72

1. BHEER

HEED FIRERE LT, BIED M, LRBOE
IR, |AOOET, RELEOREROFZZ 136 ik
S2flicd s ne?. Fio (BRI RIRE IC iR g o
BELTHBTEHRWELSOE LWIBIEOBM &Rk
oOElE (BfE), HEoFRM, ZMER 3 HIE
TREEZHETZ2 S0OMEL, BEFTLREDHEN
LEEE £, BEOLBRBRO EE (Bic REOCH

1965 £ 5 & pkoabia@RE LTk, ) ZFAZbOMENP LEBEN. RECE
% 3 B R B o B £
0~10 | 11~20 | 21~30 | 31~40 | 41~50 | SI~60 | 61 ~ | &
B &£ | B & B & 5 B X B B X

3 0 I 5 6

3

3 9 9 11 3 9 6 7

AR i O RELRI B 2 2 11 1 4 6 7 2 5 5 5 41
AR AR DTEE « FER
ﬁ%ﬂi{t 2 11 4 1 2 6 9 9 3 6 5 6 55
R OEZE - 56 1 201 2 1 301 11
iR BT & B BRI
mﬁg%%—féﬁ 3 4 2 2 11

wHE

(103)



184

FMEFE - LEFRE

EEMIERE (AXPER) OLERATREERE

LEI219684 (335%) MHEN SN, IRMEHE, REMNEMCHCERE, REKITRE, SR
AEPEL, MRRIZE L2 T, BHROEEER, TRIZ1978F (435%) MEREIFE, KM
HMHBREGIIERT, BRURINIBEMCBRETEY, iRk OBIRIZEER, BRit.,

(104)



MEREFORER 185

BEogzgoBiT b nL ik, 147841137480

FERLICHEE ] 0D Eiflic T &&X
fo. Ui L—HGREENHEZ EEZ L S6 4 &
13T&27:5. AFORZ TR REESL CERE
FAPBTLDIT, BEAEN TEET] 530
ML EBA. TRBEXSTEONILDE
BMOFAEFRERIELTIZHRIASLNELDT .

LY EFEROBRRZBEREOSMITEEEL SN
Tz, U LSEERKY PCB thify v D Bl IR 2 fH %
SRR LR T, SWILEOFRREESHT
724, BRIBOBERERL T BIERSZIBK
BRICERLLAYBEER S hiclcd TR0 EE
Zonk®. Zofhic, HEHIhicA{doREITX
BEEEE, BEOBRML, BIREHAOSMEOESE
HENBIEESOBERE L THRETE 3N, BEOE
AP LTI,

2. BRWRZE

10 ERTOMETE, RIGEEE 228 Fith 36 /1 (16
%)¥, 1381244 (172%)? OHEET 2. L
L I9T4EDMBTIR 4T FIF 4 5] (3%, 41
34 (4%) EELLBDOLTNS.

SIS S S T H D - BlICIRIGREN S 5 1
72 EpS, BIRBMOKREICHRLIOEREEZEZ LN
5.

3. BY - BRoaELE

BREEIWEREORE - i cRYoh, B
PIRFRTHD?. IBETIRIEEE, KERoWhE
NicbHonied, —BICTIRREE, THEBEE
<, BERNTHEBEESRBBOBRILENSDS
N, FHED, K R SOkEESSCHR
YR A A

FETERIR 1T 13 228 I h iR eI 1104 (48
%), WETEEEARERE 1036 (45 %), HETaR
WA 6TH (29 %) THo1®. AlElid WALHIC HET
E I, 324 (A3%) K BREEVLRD
L, 205 HbEENBRNE LHSPIKATE
DIRIP (12%) TH-7c. BRILED BEN BE
BIcHRTERBLTOACEZALHTH DI,

HEEREEOEHNKRE T, & KBEEMEHND
A 5= vEROBMARENKEY. Ukl 7= VH
WAERT A AT/ ¥4 bigr 5= OBEERND
L EPRE SLRRENTHIEY. S5 RERS
OERFERLER BRLTOBLIVATALAD
SNBD, BUEBOERSEBEL TS Oh, BE
b2 5= vEROBEERNREN TN O LM

TAERENSE LELLNS.

4. BRARIRODRZE

HREOFA MY, SEMALARNBHRRO—D2 &L
THRBOSWITENTRE N, Tabb, REO
AEIMECEDNICREEE L, HEH TR
OO —B L T Bgic A& F — RS &
B, BREEERERCERL, BAREOEERIWY
DFETE, PROB DR ISR UG R M IR L LD T
WA ZOXIREFATEEBERERIRETSEY
T, FIABLFa~-TOREZHLET LS KHBED
HESHENF - BSWRER S5, 2 L THIK
RRAMITLHE & & NFoBid 228 B 120 81 (53 %) T
D i,

Z D% EEN PCB i+ v O RERZ BN ICH
B UZRER, BIRROSWITERE S TR L, BiR
BRUEALEREREL, BREBEERL T T ENR
H LN EDICTHERE OHBRE O RIEISERER
KR ah T, EREFVERBOEERT CEH
Hohkisoks FrubbiE (PCB hiEE o
SMHOBRROELIALEROER & hicED
CRETH Y, BERNCEACERIBREC—Ric
ZHEFRE NS 2 & pathognomonic EZ % 5 1
7o, EOREREFALTRERANEZYVBRICHRS
nNa&, ERUCERBOAPEEZEL, ERIGEL
78, L HEREO B LERERICRE v &
— V& D BEENRYPHEHR SIS SERPSETS
T EREDIFIY.

AHEELUEBREOREDCS> B, 2ok
TRCOBRROER (A{LERER) BRED 50K
otz —EIC BRBSHEL A TH D W34 (4
%) Thoiz. LipLRESEIBOTHRRREHRRN
ICEIE T & oS BARERIT (1B 55%), K
DO—IMICHTEPEETERWEFRPD D, 2T E
BLEBETEBDh T G561: 713%). ¢
5 OREF O 5 BRI X D BRI, & F — kS
WHHE s o LLBl (15 %) Ao, '
RE BRI OERENEDIR O A NI, izl
WIROFE, BE L LTERLALME, AENOBIK
BROBAREIHSHIKELE DT .

BIEA 5 N5 BRHREDRE S, %37 bIBE
BECBHEETEEL, BRBEEBETROKELS
ShRBETHED I, RATBRRICRESEEL £
T EARRT RFEE LCRKEO DO TH D /2.

Fiz, EBREYIICBOTRBRBOALERONE
Yo PCB BB TE 2P, 5%, HERZICRSE

(105)



186 HBERME  LERE

B oD F— XRS5 PCB BSRHTE 2 0E
DB, BRIROREOTREHE ST 2 —2DFRMD
EWBEEZ SN

& B

1978 42 12 B wfyhvic AN S3EEMERE © —
Fhe (BHHEE) oREHEL, BAEETomR
BREE &Y, FE 10 £ 0RERER L.

FERER LR - RO BHRILE LR OKRE
ThH. BEHIETZEETHRERE, BREO
ALEROERKESS 3D EFL LN, HAETRT
OEHRERERHrER LTS, L LERE
ENEBEREL TOWAANEL Abhik.

AR K S b, EHEREHE, SOBRR
2, BEEYEEomisE, ARBMCRS VL 2
7.

b4 ik
1) HAWEE: MiEEEO BFRREBL PCB &

535y r OIRBHEED MR, HBHEERSE 66: 642-
645, 1975.

2) HEISZ, WOFEKE: WE e rz=
—hEE) OFERENERR. SEEZ 60: 409
-431, 1969.

3D AH L B OBRE FEHES: BERHO
HREIR B & O IERBE KO B F MBS ERER
B, ERIESE 60: 432-439, 1969.

4 IFIERE, SRR, £H % WEREZEo
RRSELR (BisR) . fEMEs: 62: 167-168, 1971.

5) ZghbEsh, MEMERE, BREEHE, g =
D VDHWYE MERED 2HRE. ERER 62: 89-
103, 1971.

6) [MEFFE, KEmM, GEZR, FHilEsL:
EERN PCB thZF v vl IO MHBERE IR ICS T3
BiRE (=4 F— a1 OREMEBENME. BEE
2= 70: 135-171, 1979

7 ERE, KPER: RERF -4

8) RPN, EFH ¥, HEATZ, NEH—IB
D EREO BER (EI3W). BREGE 66: 640-
641, 1975.

9) AREEFRM, FMER: #xso—1400 0 R
A R TR T 2 BB, B
o 2 2, BREZ 68: 109-122, 1977.

10) KfEmM, HRES: WERZ2Z2HE O it
PCB SRIEREOEEC ST, ERES 68: 123
-127, 1977

(106



BREBED 70 (4): 187—198, 1979

187

HEBBELEITIANEREDOHER

NMRERFLEPREEE —HE (EE: FHEREED

& 1l
R

i 3

e M O WwET

Alteration in Stomatological Findings of Patients with
Yusho (PCB Poisoning) in the General Examination

Hiroshi FukuvaMa, Yumiko ANAN,
Akifumi AxXaMINE and Masao AoNO

Department of Endodontics and Periodontics, Faculty of Dentistry,
Kyushu University, Fukuoka 812, Japan

Chronological alteration of blood PCB levels and oral lesions (ocral pigmentation
and retarded eruption of permanent teeth) was examined for 10 years from the onset

of Yusho (PCB poisoning) in 1969.

The results were summerized as follows:

1) It was suggested that the blood PCB levels and the oral pigmentations were

gradually decreasing year by vyear.

2) The alteration of blood PCB levels, however, was not always in alignment

with that of oral pigmentations.
pigmentary lesions was some “trigger”.

It was suggested that the role of PCB to the oral

3) The retarded eruption of permanent teeth, the anomalies in number of the
teeth and in the shape of the root were discussed of Yusho patients. It was suggested
that such lesions were indirectly affected with PCBs. However, further observations,

research and treatment are needed.

#

UEAI 43 42z PCB tha i3l LT RIsk, JukiiiE
BB SIS, T OREOWFER I CBEREIONT
PR eER, F1~FEOHFD whitoTHRELT
. EHIT N, FRMED PCB oMb~ 1
U, FHERER, WRESE, % OfhIRPIFERERER
SBELRSOREBOZILEBDLENVLEEAS.
U LARBIESTHEREOSZ R L TV, b
BIEDIERO—2 & LT, MEHER TR BRILE &
WA O HBESBEEER & U ChREIicES LTH
BINTELY, KRTEAVY Y sRBOEE IR
BEhTnd ESYW, Yagl et al4®, g3 539),
REIVEBO, WhY 2 ERMER TOER OB 1>
NWTAHEEEDTHREL, @b TAROMBES I
WTERET 5.

T

RO UICRETEE

COBRBOIRICIE, BRI 44 EEE, 46, 47, 48,
49, 51, 52, SIEE-FRBOANVT, XKIFEEB X
COBREBEEEZEHELTHOL. BREEEIROED
Thb.

() WESEFcBTMMHE PCB R L/ v 2—
D—F WL DIRLENIZAL.

R PCBEEL 2 — v D&KL LT
DR LD WTHET 5.

() WRBHICBYZOEHERTOBRLEZORE
RORAENELICDONT,

(3) WEEHIBTBIMH PCB 0EEORENR
AL & OEER OB RILE ORENIRE/L & OBE.
(& BT 3B

AHEE, WK, BEw, wEOMS St
L, "V ES 57, DEERMES LKERTS. I
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£ 1. BREERZE BT ERZEOMNS PCB 0B &R
PCB concentrations (ppb) Total | Averages
Patterns (%) (ppb)
1 234567 89 1011 12 14 15 19 20 22 27 31 © bp
A 412 7 711 411 3 4 4 2 1 2 4 2 1 1 1 |84(65 8.4
B 2 2 3 1 1 9( 7 5.0
B-C 1 21 1 2 7(5 5.4
C 1t 7131 3 3 1 29 (23) 3.4
Total 11427131114 513 5 4 4 2 2 02 4 2 1 1 1 129 6.9
R 2. HMS2EERZECBIZMEREOMT: PCB 0EE LR
PCB concentrations (ppb) Total | Averages
Patterns (%) (ppb)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 21 ° pp
A 1 8 6 8§ 7 5 2 1 4 1 2 1o 58 (56) 6.6
B 2 1 1 10 (10) 3.0
B-C 2 1 1 505 2.2
C 310 11 2 2 11 30 (29) 3.0
Total 8 20 20 10 10 8 7 6 2 1 4 1 2 1 1 1 103 5.0
B RIHERER OER 0~145, HEFER) & 3, 4). AuFicid, BREBORESTHINT

HELTH Ty v IE2FDI
(5) BELEREOBERER (28) ko0 T
NERB B .

5 #

1. hHERZECHIS05 PCB 0BE L/ &—
O—EREEORBRENEL

WEEHEER, LANBICARMXob0T
b3 (FEL, 2).

REEI AT AEENSEEE R 1294 T K04 — > Blok
#iz A 65%, B: 7%, B-C: 5%, C:23%
T, %4 O PCB EEIIHic 8.4, 5.0, 5.4, 3.4
ppb T, &k E L COMPBEDEEIZ 6.9 ppb TH
Df. BERHSIEE IR RIKETRLTHELDY, A
(8.2ppb), B (2.9ppb), B-C (2.3ppb), C (3.6
ppb), TEH 5.7ppb THofz. W S2EREEEN
21034, A (56%), B (10%), B-C (5%),
C (9% T, EERIEC 6.6, 3.0, 2.2, 3.0ppb
T, E¥E 5.0ppb THo7. TNoDT EHL R
EgZE o BFlLD PCBEERED L2255 C
EERRL TV

2. HEBRECS(IZOBRESTOBELEOHRE

FEORERZEIEDWT
IR o REE-ZRZERO DT HE: Lz (R

WBEH, F (+), 8 (=) W3 ETED RER
THRE, D&, BB ThRRLTAR.

B ATEERZ TIRES 14848, REEE IR
1TZ2THo7. ZORRBEB I FERLE &
3IRT LK, MARBLCREENTORERIY
B NHT, SMBEHTR AT THEZ Lo h
RooEELTED SN OB, RO TIR
BETOEFREESDOL, Dordic T EREE B

& 3 WRAEERSZRICE Y 2 BERZEOOR

R IcB T 2 BEREEOREBX
Findings Patients Control
. (%) (%)
Location — -
U-Gfrié‘i"{ah 107¢72)  41(28) | 8(47)  9(53)
U. &I{?S L. 1630a3) 8557 | 3(18) 14(82)
L. &/or R.
Buccal/Mucosa 13C 9) 135091) | 1C 6) 16(94)
(+: Pigmentation U': upper
—: No findings (L: lower
Total number
(Patient . 148 L: left
Control: 17 (R: right
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xR 4 BNREEBRZRICEY ZBEEZEOOE
RIS ) 2 BHRILEORBR

Control

(%)

Patients

(%)

W
Location

U. &/or L.
Gingiva

65(65) 36(34) | 12(32) 25(68)

U. &jor L. |
Lip (

47(47) 54(53) | 1( 3) 36097)

L. &/or R.

Buccal mucosa 19(19) 8281

205 35(95)

(+: Pigmentation
—: No findings
Total number

(Patient : 101
Control: 37

L EPPENREEE RL TV, MR S2EE—F
KT, BE 0lE, RBEE ITRTHE2 I
MR L TREBATORIARIEL, 65 BTHhO
B ToREBORERIE, WM4ATEEE FHLE
HZRLI. UL, 2ORRENOE, SHEETEP
ML T

I B 0B RS % RIEMERD D DRLEN
ELIODOTREEMA TS, C2TE, BAE, O
B, EEotREOBHE, BR, @l Tik
SEBHETHD, RHEICXS HE O ELHIED
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CHHEREEBEELOR ICRET 20008 HE &1
5. ANFIRBIIEROBARITAOET Thhrd
LEMRL, VO IREAAER LBk a R
BARBNICC CAS, | EicD SER ESMAELD
TIE DBRETEA 18, BBREEARL 1R
EEZBEM LY. CoxaT70 A5 HELTEE
&, RICBREZDMEROIVENSEELT, D
L EBIPEELI-DbOZEREOLEBEDELT
g Lte. po—FRBO F— 4 ORT, IE46 £
ERERNOBEIE © WAL 2 LA b0 DI
<, THHLEREEDSOUKEEREE L THELT
L, CORFE-REFEIFED. HA46F0 7~
2@3BEBLE L. F, GREE O 227 HREN
KIRBREMM LD, HEEETEIEHEDZVIREE
L7, ZLTHUEREOLREDT S Lo kH)
EERTIOMHON. 2T, TORHEERLOLR
aTIRNLT, BMS3EETTO MEREORRNL
EZTEED THBOFEOHEE Lz (EI—A,
B, C). #BMfEFERREE, WEREEELES
TRl kT RcEENRE L.

LRI, BRILESERLUE 45%),
BEAE Q1%), BB (B8%) &b, BKRLE
HOERB TERE LD ERBIZ 20~40 5K, 5
FTRIOEREIOBENR THY, KFTIE30H~40
miRThoi.

TR LBTR, BFTRO8BR, ©FH20

DHEEEDSCE, BIBATE2HOPIICRR  RRTHDL (RERKIE) (M1, 2).
% 5A CEEROERLE OEENEE & IMERENER L DR
& % woE | WMok (D | omEEL & | m o D ro—
R s @ & SIS %>
Wi AR 3 (1. 2) 4 (2. 2) 10« D 6 I3 3
-3 4 (3. D 4 (1. 3 1 (1. 0) | 7 13 3
4— 9 6 (3« 3 4 (13 3(t- 2 11 13 9
10—19 703 4 201 1 13 6
20--29 6 (4. 2) 7(1.6) 1055 i1 22 31
30—39 15 (441D 2(1« 1 6 (4. 2) 28 6 18
40—49 11 (5. 6 8 (4. 4 4(1 3 20 25 12
50—59 2(1. D) 3(1.2) 5(3.2) 4 8 15
60—69 L (1. 0 3
Hi 54 (24 . 30) 32 (1121 33 (17 - 16) 119 (52 67)

1 54/119 (459%)
{g D 24/52 (469%)

{8
30/67 (45%) 19:

2 32/119 (27%)

11/52 (219%)
21/67 (31%)
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+®5-B. BRIE ORENIER 1k 1 5 HEERAE

EEsIA

#5-C. WERERERBIIC ST BRIE OHR

B ERhic 5% 3 BicloEE iKY 3EA B0

oEWE | B K| ZeaL| B D @ELE | B Kk | BEEL] B D

T MR o 5 % % %
s © ¢ | 8 ¢ |5 ¢ BEMER | (5-3) (32 (8+9)
wEgmsn |, P 5 P ) WSESTLEIL  38(33 + 40)[S0(67 - 40)] 12 ( 0+ 20)
0—3Cp 13 3| 9 14| 6 0— 3 (I44(60 + 25)[44(20 - 79)] 12 (20 + 0)
4— 9 1310 | 9 14| 6 13 4— 9 [46(60 - 38)[31(20 - 38)| 23 (20 + 24)
1019 1313 6 6 1019 [78(75 + 80) 22 (25 - 20)
2029 6 7| 929 | 29 30 20-29 640 - 15)30(10 + 46)] 44 (50 - 39)
3039 1637 | 9 5 | 24 13 039 [65(44 - 79)] 911+ |26 45+ 14)
40—49 21 20 | 37 18 | 6 19 40—49  48(50 - 46)[38(40 + 31)| 14 (10~ 23)
50—59 4 3 910 | 17 13 S0—59  20(20 + 20)[30(20 « 40)| 50 (60 - 40)
6069 6 60—60 100(100 - 0)

3. THERBIIHIAMF PCB BEORENRE
1t & ORER O AR LR ORENEL & OBEF

TR 47 R icidifich PCB ESTRESNT VS
DT, REBRAIEEHTH3H —GOREEELL, 20
BRESIAICEL L T & ok B S24EED —Fk
DT TOF~2%H, ROESOEE» LEIEL
ERENICRZ %2 S0 BBE 664 (F264, 140
&) R L. BbRACENS OREREBIEH
SREELTEZOBEE S5 &, MEFERE14 (B
10, &Z: 1) DAy aRESDTERTEE, 0
~3EI3T4 (3, 4) 4~98i324 (0. 2) 10
~1935iF 4% (1« 3),20~29m374 (3 - 4),
30~39 253184, (6 - 12), 40~49 i3 144 (6 «

8), 50~59mi3 114 (4+7), 60~69ix24
(0 - 2) Thot. aFFEOELIIEICBRIR
aT{LICHE LT, BAMK, Bl L, Wbl
Lic. #hoOREREZ6—A-BDLSTH%.

PCB 0BEOEIMEBRLBNET T2 EREL
7BADZTOHEE 12+14+5/66 (46 %) T, =&
kb RE, A2 —VEELTS 0% 0 BRE
THDEFEEBLIEET, ODLAHEET S ICEE
BTh R TH D, PCB 0EREYO BBEA &
DiEELNERI 21 %, PCB oFH I Ts &
BUEHSEHTEIHN 4B T, BOERLUERS
%THol. Tt, PCB BEHL TCHBFESZOE
HERIEL OB I BTHDI .

® 6-A.  WEEHMD PCB EEOEENS & 70 ORERERILEOBENIEE L ORF. BEKO
axiol
T PCBRERE | o x 2k L B Bt
@i&%@%ﬁﬂ: (8 . 9) (3 . Q) (8 . Q) (8 * 9)
1 % § 12(6- 6 7(1. 6 9 (4. 5 28 (11« 17)
B L 3(0. 3) S (1. 4) 9 (4. 5 17 (5-12)
b Ao 5(4- D) 2(1. D 14 (5. 9 21 (10 - 1)
2t 1 20 (10« 10) 14 (310 32 (13+ 19) 66 (26 + 40)
% 6B %1 ~4 2 TOREH SN PCB & %05 3
FCEEEET DOEMDBD D ERRNIER CABTIHE 2L % &
A £4; Bk kL W WAHKRERAERL 2.
RILE DA 4. EFCEETBH
i%é K 8% n#® o ® () WFHHEEICSOT (&)
ALl 5 7 14 JEIE & %lE 45 B > 0 T 3, Logan and
B % 7 3 2 Kronfeld (1933), #m?, Van der Linden &
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Duterloo!® (1976) #fisH& LR EN S, BF HHH
PHBICERLOD 2 b D% (+) EHE L. v
Y VITE, v S 5 7 ERERESREN
WEBDIBET, LULhb RER O EHN 4T
TR S14 (B 20, 400 31 %) % WAEACHEL
7.

R T MERE Cl2) OMFIHHEEREN &3
RERFER I & DEIR

& e T =
. o . Bif g%
smen >~ (009 -9 (F¥F)

TR R iz (Le1) {4(3. I)P/é (25 - 50)

0— 2 () 10( 5+ 5)
35 3(1-2) |10 4+ 6)[3/13(20 - 25)
6— 8 3(0+3) 11C 4+ TH3/14¢ 0+ 30)
9—11 1O [4C1« DI/ (025
12—14 3(1. 2)

= ’ 927 '42(18 «24)

BFR(CH)9/51 (18%)
8: J (0%

2 L 23%

Thicks & MERR SI 494 (18%), 5k
(0%, = Q3%) «©, WEFER 64 h 24
(33%) KB OEERENA SN, FEBHTI3
~8RETOBMICELL H5N, BlTEI~5% «
HTE I~ RETIREDZHANELS S (M3
4y,

& 8 MWEREHE (434) ki kA SRR

(R & SRR AR & DBIIR

% IR R’ % e

PER]

PR 5 ¢ R ¢

o A R 1am | I
0 — 200 5 5
3.5 1(1/13) 5 7
6 — 8 2(2/14) ‘ 5 7
5t f 0 4 ‘ 19 20

AR A TP
KA R B o

4/43 (9 %)
(8:0/19 2:4/24 (17%))
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(D) AAEWIRKIE & MERERER 1€ 20T
(£38)

OB DIDdOY 7Y v (1) & Rk 5
ETH28, HROBOMEDIZDO 7 — 4 £EHT
i, W EREERBOMBEIRD >N 20
R, WEBRBLTLL (9%) w@EDLN, Lh
bRiEERTE242h4E (17%) Thorm

F7, TORBETR & FRBICBEEFTRICOO T
BEF2Z (5%) TRLELA1Z 5D 0~ 2%
(B, 3~SIE () kdbv, KiciiE#o
BRE, 2A0BFENE » _LERELE < FEL TV
(&5, 6).

(3) RO (EELEELE) &9)

(D) OF/ES V7Y v OHFERFEMTS 22,
RAENRRRBSEE L5 5. T OWRoE (B
BRI Yy NS5 T IREAFRD D, HiE
DR ERICRON TS, 2 b0BEFEE L,
KRIEHES EOBRE NS T &7, SBTAKITE
TREBESHBHENAERTEC ALY VT v D
Mg U CRIERIC T LR, BHEAH4T 40
w36 (77%) H#EL, =055 Bt (63%), £
T B6%) THY, Mz FHL TEs 2 HEE
bob0oWENT Ebhods. COEEEHITE
LB &S L, 5 2/ M, E—KA%
RGONEICE OBHBERD S 5h, % ORIEREHD

]9 HEERE (78 1Tk B KA EAVE
EREY 5E S RIERTH & OBIR

o + -
N R
gEmem . ° ¢ 8 ¢
B A A 30
0—2 0P 3(6/93 2 1
3— 5 2(9/12)7 2 1
6— 8 5(13/15) 8 l
9—11 1¢5/5)4
1215 1(3/3)2
12 24 7 4
" I
36 11

BEBEATE (5: 194, 2: 284)
GRAHED
AR R =R

36 /47 (T7%)

{8: 12/19 (63%)
31 24/28 (86%)

®HD () BEARBIGHER
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HORTHHI~8mEToRIcREESD TN (K
7).

5. BEREEROBBRM (246

RER 1. 27 geictk. BaEHE. PCB mi¥EEico>
DWTIEAY. FR: ROBELERE. Vv F—
= — v SRB RS TR REREEET S
(KI8). Fiiks A& R ORISR, para-
keratosis & melanin pigmentation 554 &7z (]
9, 10). itk 3 A (L3 &k 2pA (FED
DOFTR TR AR I & ALTEE ic R E oKk
EBROOhDE (MID.

EP 2. 43 itk o PCB B 32ppb <
ANE—v %R LTVS. R EEEER O
grinding and scratching 271>, X & |c curettage
IO, WMkl ETERSS GRS (K12, 13,
14).

£ #

IRFN 43 FiEBRASIEC D, SUBEREEE o
b EROBWRE >V THRBZBREBML, BBLE0M
REELTER i BEH LR OEE © Rkits
TH2 (FFLY, EH - WE?). +4bb, o
BRLEEN, OE, FMERcsCREEED 7
EdHON, PORBRERELEFE O~105
ICEEE (62.59%) iAo, BARICE, A,
OE, MEEOHIEL & ol AT ICHTE
LoBErEMlicE L, TfERRNSKEL OBIRTR
BLTVs. 4o 5BEERIE, HEOXE, O
B, BFOEBRE ELWD SN 20k, KB
KOS L bicaFEhBEFEL LTRELT
i BERI0EREERL, 20 RhEEOBRER
BHROOWTRERE T & OMEREL OB ENTONT
& BIRBELISC S, ARHE S B EEK mFico
NWTIREL, BEDLODONLOME LM T2 5B~
T3, LzArTTNLD BERBE ik PCB o
BESICHERPBRLTHEMICOPNTE, FX7
e b7 AREDT, BEHL®, SHRSY BNZ0
BREEEREL CLk, WEOBKERYP, HEER
EMIBD B T2 CENHELIAER D (ZH -
H®, BEfS, SMoY). —F, DENBRLS
LOBBRLER LTHIEC A, itk PCB EEs
FHERB B OBEBRLTOE L EERRRTZC &N
T&hk Eo®). chonc stk I0EBETA
Bictich, [id PCB EE © RERHER & DIREHE
BoBRLEOBRENER oW TRNET D/, £

OFEfid PCB L~ EMRER (R, "R,
BREER) ZbFrids—FRBiiIEE, B
OEAMRASNTV S (EREHLRY?, B2,
BERS®, FRL®, KFEL®). bhbhd, 0
PCB BEOETHEHNEZERL ..

T O © BFLE KoV T, BFRY &
PCB o x RNEREIDORERBELTHS
b0, BULEROBETH I BERLEOHBRHMNP
PEDL TV EEREL TS, FECLO—F
BL2TOOLNONDOET KBTS, —LOBDER
RSB EBNTET. HFBOBEDIZDE, £
HEEORBEEOHTH 24, HoEEOWNREDE
FRRE © H#EiE, KREQRBESTILIOTEEE
BB T2 IcRBETRHR0ThAS. FhE®, RHE -
B ofELd, REQREREIO2LOTHR
BOBREEEETEXS. LrLAhrs, WERE
EBOTHREN LSV TREN CEREEFERBD LD
253500, FENNIKCdEEETLTRERELEZD
WEBLBE T AEEOLRIODPIEE D, FEK®D
OV HEMNER IEERERICS T3 BHICBNT
bEATEY, RENRERIOBERERFTIC LK
L7, BREEROBENHERIZESY BEELL TH
HLTHE.

OlEREBF R bR, BRIEREZEL
TWEORBHEEER L. 727, BROEEA
FER R CEAT 2 EREEOEMAERE, KRS
NIF—2TRID BOIOEF $TE0R. BHR
FROBEFZOETFEBYL L. BEEBOREN
EhoHETE, BEEE,SCEKFEEEOE/HS3
mUEEER, BOLEBL, Z0OEE, BbLrd
DOW8%, RE2THT, %3, 4OHELIPPHD
BREEETVS. Chid, BRIckBEEE I3
B E LT s, BHEOBLPOE, RO
GER, BEDFERIMEL TROWIZLOT, 20k
SWHRIEDLDOTHRAERDNS. LL, &
MpcEFIcELTRD Lz s dEsh s BERMAK
DIz L, TOBRLZBMOEDRLALE b, 208
RIERER - OBBRTHETHEL LS REND D X
S3THDl. BABINBBEENEERLE.

T, MPEEEOEELE LS &, OEEROER
hERATUSHEALTHERB L TORZLS LWL, &
S, RETILUMOF— 28BN THENT
&, [ PCB BESREEE» OWET D7
ZEENE * R CEXETOE b LD
PCB & Uik, HEMERIONIEA ICEE
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sh, ik tans so0ERLK PCB 2 E
EMHICEHT 28 EoR#Ic L 228, BaEhy
OREFE KN ED SNk 5 PCB @ hERmER
B B—FRED trigger DREIHNEZ Sh 3.

L7082 TR Ic/D Lo fih PCB i i3
L2255 00, BRESR—FREEzRLCT L
EzoERMEOREABFEIRBEOAETHETLE
b, MELEMESELEE0HEE PCB Liabiin
ot d Lk, FoBRLE L HE O NRMERER
OESERY B EASWROEE bR I NS, Lin
L, TN5ABECERTIHEIBON TRV X
IRBASSE, BREEOHEERDVLTR, 204
W8, IV TRCHEAP SDEBLOTE 3 &
FBVAF LB ATRBCHELC ENMKETH 5.

W, BROEEEZ O FELEED TEE IS
WWEAIBEHES itk Y, BiEBshTHs (7
HSW), ZhsDRREEELMKTNZE, GRILS
OEBEERICRMETECENTEETESLS

Wi, THHMBWE © KM 42 FEL, Addison
5%, Peutz-Jeghers fEf®E:, Albright’s fEREE, #
BARMEIERE, BEN CoNEEO RS, AREDR
R (B, 88, B, KB ko TaRLEBEVRC 3
Enbh T (FimD).

LOBRUED, SHEPFEME PP BV E
FThid, EENTEESMELLS. chicxtd 2%
HiE, BIRG®, BELY MR THE XS, B
WOTLE, HAREORIK, VIBRE, HURE Ak,
T x /= T3 = UiC & B AL ik S
AbNTWA., T/ =i TAA—NPEHEFO>TOD
1tk o BRME T 222G TR A o0 & ElK
530 JFERELTHE., FELY JBK AR, £47
EYFRA VP RKZEARBHREIRL O LUEIRE
T, 6ATHERLLEIBNTHE. bliibho
2POBBERTIR24ED, PRVERLZIDTH
%. bRk, Vitamin C Fojbk &5
530 FRBig HLTWAY, FHiclRikEhoRh
MERENS.

RICEFRER2VTTHBH, HERRIETS
EFORHEBEECETIRERBEALEEDLST
H5. —RRICKARORHEEERHNT 5 1cid, ik
OREEER &0 B8 %2 £ R0 E—RKEEN
BENE G &), —RR i kAl D AFHB T
2, KAEEROMEARE, AHHERL SR 3BT
BIK®, BZEENEST L E0bN, KABWAEIC
EEBREGE, 43I VREE (0 VK WM

E (TEE, PRE BERE B HE &XiE
FEUEMEETEEODRTB. 2B8HDKRE &
THhiE, EFOLELTMOBBE~OEELEZ LN
5. UL, BIREICEER® 03, RE®RIET T
DORBTHEPET RN ORERERELRAD RS
lEEE>T . MEEFOMph PCB EEDOER
DRBETIE, WO Y B EHORELEILNS
25, BEEORHBER R0k, L, FEE
P E L TIREVEIRE S, RERERNH 3~ 8%
EVOHBEBLUETORBECEHESFERBICELL
THML, HEXPPED LN, HOWEREDOE
PoRIERICEZ PCB oBfT £ EX0NBEICE
WTHBBLELNLC EOBEBERENLEEDNS.

KABEEORBREEL CTTEO/NEART, BT,
TEEAILIE, B REERLETHD. BUAIKAR
ANDBE 2.7 % GEEE?) 5 8.6 % (Rl « 35M)
tvbh, EEELTRZE BN TH3H, o
Hroason, polik PCBEEOHHEE G
IERFEER 3380 5 8RB WL LT ON, K&
FOBHEEABEMR TN ETHAS. SR
PITR, WFLSMCMOERESE &L Tz &l
T AN, AREEMRRO EREE (BE - TR
E) LoBEIcE O TAEORBEIA b2 hUTEN
TN ES5TH3. LirLl, PCB oEENLE
Blysid, HEHNEEELHIZENSG, &
BOMETEBEEBNZB.

BEES 2% (BEBER) cbh, #Eko s
(Stafne, Dolder®) TlH0.9~0.3%ThzEsh
T5. ZRLDF—2 OPEREBFAEDES LD
MY REVCEDD, BE ETEROLNE 3% (&
HA43Lth) EETHEY. ZogREI 20 THRPET
H 5N EENCEL, FIAIREEELLLTL, B
fh, BEARORRESLL S, Bieiddnid 14 (&
MY 3 SRR I 2 R BRI A B, NEME &k
WRMED Shiz. RELW icxhnld BIBHLsEE
WHTWS.

RicER O, BlE EiconT, —BickT iR
HRSELICH 2 EASH D, IR TERENcH 2 E
MR ERFRERE LT3 GEED). L
WL, ZNSHEN, B, SIRESIEBRoRhH
5, BL5VEEETLS VU DRI THRIERE
Bbhsd. EFOCHHLED TR CKAEEROE
FRCBEE LD 2 EROEE W) Ko TR L
5,77% (H-63%, @+86%) ThHo/z. BAYT:
HOBHIBEE T 3 HEELET ORI T AHEIRA
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I o0, BRLHY oHETH, WHRAKLO
BIE (33.3%) %, G&FEME, FNEREEHELT
Wp &S E, Tl BER KBLT Yagl 549,
Kig o0 s Ca f3ic PCB WA S h D85 2
BHkEH 2 &, HEERICH PCB Shi DER
ahazl, FbhbhKEREFEHEDRE
P EFOERNS, BELFOBRALPLTF AV
ER¥ic microcyst BEEREN L SN EE BLD L,
Wi B EIRFEL o Hertwig o LEEICE S HD
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pg (L11 #6). BELIPUEOXOAMA (OHER) WRL, —FRBREL, M)
EEOHAR & GFOFNEEREL T TO 5.

WRERE 1 Ao, BERE IR Th O, FEEE, S/NERICH T T, THL
HIE» 58 | KEEh I THRERBOREFRRNA LN .

EBRLE BA) OBEFWN. 27 mick. Mmrh PCB BELERIFRHAORERET,
WRTORE (EEEME).

FrE B O NN O EEMMATR T, parakeratosis &EJEMME I melanocy-
tes B LN 5.

melanocytes E[EHEI 4 5 1/ melanophage. #HRMLFHEIREShizhDlk.
WS b S YUy EREICK .

LRI AT 3 A, THRIEBENE 20H T, THTRERLEOBREAN
RIS o hoid, LETR LoNERRBIcERE &/

HESRE (M PCB jEfFi: 32ppb T A ca—12.) 4304k, HEioRERE
(ETEERME IR .

Filiks, 313 FTE, Rt 5 o0 EEB X 0 KL

itk 14, B3%E &7l
WEBFHOLTXHER (0KE). RELPTL, HHAXKOKERR &L TRARY
WIREL RO, HAwABREERC L, BRINEMZHELL.

S‘[.IKI

(116)



HMEREZEOOBIKE 197

(117)



198 B BE»IA

=13

=10 =14

(118)



EMESE 70(4): 199—207, 1979 199

#HEE (PCB i) (CHITDEKRIRERROHER

BEAPREHE AR PHE (S 87 980
C Ty
SUNRZEZIHE PR (B BARESR)
(R I S A7 I NI £
o E H-EB OB KO

Laboratory Examination of the Patients with
PCB Poisoning

Makoto OkuMuURA, Koichiro Mural, Kimihiro AKAGI,
Masayoshi YAMANAKA and Teruo OMAE
First Department of Internal Medicine, Fukuoka University
Medical School, Fukuoka 814 and Second Department
of Internal Medicine, Faculty of Medicine, Kyushu
University, Fukuoka 812, Japan

Laboratory data such as polychlorinated hydrocarbons (PCB) levels and patterns in
blood, blood pictures, and blood chemistry in the adult patients with PCB poisoning
(Yusho) were studied. Blood samples were obtained from the patients at the annual
examination of PCB poisoning in 1974, 1967 and 1977. Number of patients examined
was 127 in 1974, 79 in 1976, and 92 in 1977 respectively. Patients were classified into
four groups, A (characteristic for Yusho patient), B and B-C (intermediate), and C
(normal), with blood PCB patterns and each group was compared with laboratory data
in each year examination, Remarkably elevated PCB levels were still observed in A
group patients, composed 52 to 58 % of the total patients in each year survey, though
a gradual decrease was suggested. No other definite findings were observed except
nonspecific abnormalities encountered occasionally in the patients with some complica-

tions.

b

HE (PCB hi) Wb AMcRELEZ U0
&, BR43E (98 E)ACANLTHB. RKIEX
YVoETHEKGEEEEME BB, OEMBEPM
OEEERNE, EAOEWL, EERED, MEE
HEROERE LEIRG CoRTFURENR?, 2581
B, BAOEE, S%RkR, KERED, BEORA,
w7, e, LIEIRE, BWER, WEARHEOLUNhEL
EOERMA L. BEPICB T 2REMROE
b0k, B, HkkEL, FRbeE mEry 7
Y74 FOEE, T NETI+RT7 72 —~E0B
ErHE, IEEABRIKBTZ a7 a7 ) vOMES
ETH kW,

ZOBRMEGERELEIBICOREL TR E

ol

DBWPohicEn, I9BFERAETILEFL004% BX
3E0bid. REDEORRUEIMEILE 7« =—
w (PCB) ©db, PCB IR TKIIETS, —
T ABRIED A E N Z LEANOTEIIIEY THE%R
THO, EEBRELEERESBLSNTOIEODNE
RTH3.

RIEOTE (19694F) i 5, JUAMIERBETIIE
Buh&oT, BEET EEE, bAmE, K&
A, AFXKH, BT B30T, HE—Skan
BRth & N7z, =08 1976 &4p & IR, dbILNTH,
BROAEATTCEEEB I TV 3.

BRUDOBEMIZ, REFEAROGBONTED, @
EEOBMTLOFE—~ENTOEDLDDT, TORME
DOERAEHERRN QARETH 2. 192ET 2
Siith PCB 053 SHHEL I3 D10, 1974 458 s 5
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BN HE»4A

e PCB 0FE&BR OV E D/ — v OIS, —
FREZOBREEHOUV LD E L THERE S BED
RAFERKRERT, WEOBMERRSREICER LS
DooB DT H O i, I PCB oftF
RIHEO 2N, REBEZEL S 3EHRNERES

L TR E NS LN oD10,

—HT i R

BT, IMk{t¥ERic AutoChemist X3 £+

¥ VA3 MERESIR SRR IS X5 IKis2 .

oD

KA UTIT4EEEDI O DIE—FRZ D BER K
Blimlb Uz, AR 1974 £ Bo—FR2 K B
U3RERED D b b, REMNLTVLOMEREAT

B LbDTH 5.

WAL HE
1974 &, 1976 &8, 1977 R AT DN BFRIBE
—ERBEZEL, MK 2 RERBORI folE

HEBREE R & U k.
148 % (3 664,

ST D I 1974 £
4 824), 1976 4EEE 964 (B 36

&, &60&), 19TTLEEE 1012 (5 474, L 544)

BEL..

B Ao Reg ¢ 17 b h, —8il fid
PCB JiE, fho—iBidRiniktBEEERE R,
—RMERE, BIOELFRER AN
mEoEh, BE, BHUvBEERE, N8, AR
&, BE, gficksggsfibii.

m# PCB 537 A ERIREHEANEL » & —, JLJuM
RS ALE TR, BRTEENER, AEKREE
SEBEHERECHEL TIThR, A—aick?
cross test jc & O HEREEDERSHEINTHS. K
L0 AE R I BARRERS T (UML) —hulilics
T AutoChemist (Sweden AGA #EDY % H»
TEHEsh. BREHEB & RO, ~<r2 0y
b, BMERER, RoEd, {LETREREYLEY,
EEgEr Yy vy, GOT, GPT, BEBH, TL7 3 Y,
A/G i, ZTT, TTT, 2y vz x5 35—+ (ChE),
TRV T + X 7 7 £ — ¥ (ALP), LAP, r-
GTP, LDH, 7:15—+¥, 7Fu¥, #avis o

-, FUTYEF4F (TG), g~y RFa74 >,

THotk. ISHEEHICLTRALERELCHYT  REER BUN), sv7F=v, K# Na K
Table 1. Laboratory data in blood from the patients with PCB poisoning in 1974, 1976 and 1977
(Normal Blood PCB
PCB Range) Sex (M/F) and Age (<4 ppb)
Pattern
Year 1974 1976 1977 1974 1976
n 73(32/41) | 43(18/25) | 53(25/28) 73 43
A M+SD |39.4+13.3|46.3£13.4 | 46.1£14.8 .7+5.9 .5+5.2
range 15-73 17-79 16-79 2-31 2-32
n 8(3/5) 9(3/6) 8(2/6) 8 9
B M=+=SD |40.8+16.0 | 44.9%7.3 | 42.3+11.2 4441 JdELd
range 16-53 31-55 25-56 2-14 3-4
n 7(5/2) 5(4/1) 42/ 7 5
B-C M=SD 32.0+4.5 | 29.4+11.2 | 48.5+19.0 .4£2.3 .8+1.3
range 27-39 17-44 22-65 2-8 2-5
Adult
n 28(9/19) | 2204/18) | 27¢13/14) 28 22
C M:SD |46.6%£10.9 | 42.1+12.4 | 43.6x13.4 LSELT L7222
range 26-62 16-60 17-62 1-9 1-11
n 11(5/6)
N.E.* M=+SD |54.5+14.3
range 29-75
n 127(54/73) | 79(29/50) | 92(42/50) 116 79
Total M=+=SD |42.0%+13.6 | 43.9£13.0 | 45.1+14.2 .0+5.4 .2+4.7
range 15-75 16-79 16-79 1-31 1-32
n 21(12/9) 17(7/10) 9(5/4) 13 17
Juvenile M+SD 9.14+3.6 9.0+3.1 10.743.5 .8+5.1 .5+3.7
range 3-14 3-14 4-14 2-19 1-16

* N. E. denotes “not examined for blood PCB”.
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Ca, Pz L 30HETH 5.

EREHEEOS B, BEIOEHRELIALEG DS
SNEhD b0, EEHEAROERICEEEOR
SOIEEFL, 4EZMG PCB, frik (1 ERE),
RIMBREK, BImERE, Keyarry, GPT, AP,
7-GTP, #2%EH, A/G I, = v2F7wo—u, BUN,
R, Ca, P &&thidickst L.

BAZIfH PCB g —» kP, A (GhERE
REBEEDHD), B (AiEnd @), B-C (FhiGH),
C (—AIENED) D4 cbidl. 12751 1974
FEx PCB offidscaBho7cboB 1§l b o
72DTIFITHT . BRICOOWTEROKIERDH
& (n), FiHE M LFEEE (SD), 20 #Ho
B/ME—BARME 72 &% BE L/, AutoChemist ¢
KBBEER, AHFCEEOLS I, T68 X
CTTEDS3EBELNT VS, PCB EEL B
T, MELTTEQ4FHFED 2 §% &> THER
L7 r-GTP oW TR TAFEER BES AEN T
WIS D Fofo ¥, T64EE TTLEES RO THRET L
7.

B &

SEMIEBED S B IS ELLED ADE, #5],
SEHEES L, 1974 4ERE 127 (B 54, 4£73) £7T 42.0
B, 1976479 (BB 29, #£50) &£T43.98, 1977
2 (B2, K50) 2T VBT H D . RE
EO FEERE GEEE BALTRES B oh
fo. HFEBECBO TR EEEROBEERBEZZTLER
204918, 1747908, 94TI10.75THD
7.

fih PCB g —vick3A, B, B-C, % k¥
CHOABRRIE, S#ERESARNODELHL,
ENEN 121450734 (57T%), TT4h434 (54
%), 924H53% (58%) LVFNLBERTH
7z. PCB /¥4 —vic k2R BOEBBR TR, 1974
£Eo PCBEITOTE M 2N E. B0 54.5 2%
EBRONTE, WIN$FEE 2.4 KD 46.6 B2 TD
Mieb>TEHEBORBREETS LS BEBDRED
FHShisholk.

m PCB R : RERLEDABTLEOEBHEL,

ESR (mm/1 hr) RBC (x10¢/mm?) WBC (/mm?)

1977 1974 1977 1974 1977 1974 1977
53 73 53 73 51 73 51
7.0+3.9 12+13.3 11+10.8 43150 44439 | 63001210 | 58801820
2-21 1-62 1-42 242-528 373-536 3100-8700 | 3400-15700
8 8 8 8 8 8 8
3.4+1.3 18+14.3 17+12.2 435:+33 426434 | 64901010 | 54301070
1-5 1-38 2-32 389-479 375-468 4500-7400 | 3700-7400
4 7 4 7 4 7 4
2.5+1.3 12+12.4 34:+27.3 456+38 48771 6140890 | 65303480
i-4 1-32 10-66 410-526 420-592 5000-7600 | 3400-11500
23 28 27 28 ‘ 27 28 27
3.0£1.6 17414, 4 748.0 451463 46851 6780660 | 60101120
1-8 1-57 1-38 314-531 367-580 5700-8300 |  4200-8700
11 11 1
21£17.6 452£76 6110930
1-48 328-560 4200-7400
92 127 91 127 91 127 91
5.3+£3.7 14+14.0 12+12.3 439£55 4666 | 639021070 | 58401770
1-21 1-66 1-66 242-560 367-592 3100-8700 | 3400-15700
9 15 9 20 9 20 9
2.2%1.9 9:10.7 8+5.1 433+45 46153 | 66501180 | 58701320
1-7 1-28 1-15 350-535 386-545 4400-8700 |  3700-7700
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CHTRbDELBELDI. EFEFDOL Y4~ VGO
SEHHEEAL &, ARELS.7, 8.5, 7.0ppb, BEL
5.4, 3.1, 3.4ppb, B-CPE£5.4, 2.8, 2.5ppb, C
3.5, 3.7, 3.0ppb, #4EFEH 5.8, 3.5, 2.2ppb
T, CHEBVEHTRELRI > TETT S
EEBA NI, LaLEND, ABOTEENEE
RaeBLT, BBCEHON2SEORBELRREL T
ZRBEEIRETHSS.

FReE, FRIMBKER, BB JRihE, KRB, BRER
EHZTNTNTEELZOLUEEEELLANEEN
T3k, FHESTRVWL dmm 5D &H
K&{, SDOEBFEFKRED. HEOTIMELEL
TS EVIERERS 5 h it . FRiEEcoNT
i, HMecii200 5508 b500250, b RE
REE2&R A5 19, PHBEREE, SFKkED
426 s L 487 Follicd o, AR iIc-> 0T
&, BEERIROABTIEERLLNTOS H, F
BEHEE O F 8BS, 400780 L 6, 800 DEENICSH D
7z. (Table 1.).

BN WEL4LA

weyvey, GPT, AIP, ~-GTP: 74, 77 W4
BEORE Y v vyOFHHEIR 0.65+20.47 BLU0.55
+0.23mg/dl THo/hs, MECAFLCRLEEL
N ENFhSABOFLEAETENE R 0.26,
0.25mg,dl ELBOTVBEMNEEENL. VDY
LBEEERDS L, GPT 20 ThB L, T4EEA
BOBIrCHEERDES 1ABETNTHEY, £
OO ICIF IO B EBE 2EMIR 250, EY
BTN TEE&H[MIcd D/ AlP t2oTHB L,
1974 DR AERE 6.9£2.8K. K. (n=126) ol
~NBETIER 6.1LIK. K. BUTOP ETO &
AN, EFEETORERBEOER K A4 5 h
fz. r-GTP oW TiR, HEERAEIRTHRED
DT, 164, TTHELENTHL EEZHE HETE
BAaond, RAOBSEENEH 16213 @=79) &
23422 Bifr (n=92) T b EFRBEENTHD
7.

WER, TA7 Iy, ChE, A/G iz & REH
O BB —EL T, FHETREEEES

Table 2. Blood chemistry in the patients with PCB poisoning in 1974 and 1977 (part 1)
(Normal Total Bilirubin GPT AlP
PCB Range) (1. 1mg/dD (<<30) (2.8-10.5)
Pattern
Year 1974 1977 1974 1977 1974
n 72 53 72 53 72
A M+SD |0.51%0.18 | 0.47£0.18 23+50 15+8 6.8+2.5
range 0.2-1.2 0.3-1.2 7-419 7-47 4-15
n 8 8 8 8 8
B M+=SD |0.83%0.44 | 0.50%0.27 21+19 12+5 6.1x1.7
range 0.4-1.6 0.3-1.1 11-65 5-20 4-10
n 7 4 7 4 7
B-C M+SD |0.78%£0.24 | 0.56+0.25 33+28 15+6 5.8%1.0
range 0.5-1.2 0.4-0.6 8-82 10-23 5-8
Adult
n 28 27 28 27 28
C M+SD |0.77£0.31 | 0.72£0.22 17x£12 16411 6.5+2.2
range 0.4-2.0 0.4-1.3 7-67 8-55 4-12
n 11 11 11
N.E MxSD 1.00£1. 33 24+19 9.5-5. 4
range 0.3-4.9 9-58 4-20
n 126 92 126 92 126
Total MxSD |0.65+0.47 | 0.55%0.23 22+39 15+9 6.91+2.8
range 0.2-4.9 0.3-1.3 7-419 5-55 4-20
B (Normal _
Range) 11-30)
Juvenile n 18 9 18 9 18
MxSD 0.53+0.18 | 0.48+0.21 21£7 1042 18.2%5.2
range 0.3-0.9 0.3-1.0 13-41 9-12 6-27
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7.7 L 8. 1g/dl o#EEficH o7, ME T2
Vg, 744, TTEZZEOHI, EETRED 3.6
g/dl Ko b0R1FdALNT, WEE S RZHO
SEHEIR 4 6L 5.0g/dl ORCEERNICS D .
ChE $PEEEIELHESEFHENKD DI,

TTIT, ZTT: Fic3EK Lo, TTT TE¥ER
OSHMERILZ 0N, A, B, B-C, C, &5
WBRMICES & 50, FEERVThea L27]
WL L 6BEfOMicd o, ZTT THEEEIR 5.6
720 L 7.8 Bifir (EEEE 2—12 BAY) Aicd .

fEE: B L2 Fo— AR, FEREDE
BOMIcKEREZALNT, VTN 189 L
229mg/dl OficH . METGIK > T, 74
HEERIEECHACENTORVIDERLTHRED
B, T6EE, TTELBLTULSAHNENEERS
3, BBEOFHEHEL 965 L 146 mg/dl ofic S
L, T64EREEF 794D M+ SD 13 110437, 7745
292 &3 117253 mg/dl ©, WFRLEEEERNIK
o7z, BEFBIRALD L LAPPEOTEHET

Ho7.

SIS IEEE © T4 £ I 300 mg/dl ZIRTEERER
ERbNAFIOED, KFic 110mg/dl 2233
DNHLNT. T4ED EiEIE 100. 620, 9 mg/dl
THoih, 774 87.8£22.4mg/dl cDL & <
BOTOEH, TR EELVETREN X S TH
5.

BUN, R, Ca, P & 744 i BUN T 36
mg/dl ZRT oMb okh, T4E, TTEE LY
BREAEN 41, 14 4mg/dl TSDEMSHD
. RBICOWTHEBEREKOBERTSS . Ca i
BRECEELRELTILICEI LD HLNBD,
SD/h&EW. PizonTd, A, BEEHOTILS
EEEFENICED 7. (Table 2 Xt 3).

] £

iiE (PCB b)) oFEYETHS PCB i3, 1k
RIS VE T— ARRICEEE T 5 & EHtAS
BOTEBRTHE I EBASNTNS. Lo TR

r-GTP Total Protein A /G Ratio
©0-50) (6.4-8.4 g/d> .10
1977 1976 1977 1974 1977 1974 1977
53 43 53 72 53 72 53
6.3+2. 19+15 2017 7.6£0. 4 7.9%0. 1.7£0.3 1.6%+0.2
4-12 3-90 8-109 5.8-8.6 7.1-8. 1.1-2.4 1.1-2.0
8 9 8 8 8 8 8
5.2«%1. 106 20+14 7.8%0.5 7.7%0. 1.6%0.2 1.6%0.2
3-7 3-23 8-51 7.1-8.8 7.2-8. 1.5-1.8 1.3-1.8
4 5 4 7 4 7 4
5.7x2. 9+3 18412 7.8+0.3 8.1x0. 1.8+0.2 1.4£0.2
3-8 4-13 12-36 7.5-8.3 7.9+£8. 1.5-2.2 1L1-1.6
27 22 27 Z8 27 28 27
5.9%1. 1611 32230 7.8£0.6 7.8£0. 1.740.3 1.5:0.2
39 3-35 8-134 6.8-10.0 7. 1-8. 0.7-2.4 10.-1.9
i1 11
7.7+0.5 1.5+0.3
7.0-8.5 1.0-2.1
92 79 92 126 92 126 92
6.1=+1. 1613 23422 7.7£0.5 7.8+0. 1.7+£0.3 1.5%0.2
3-12 3-90 8-134 5.8-10.0 7.1-8. 0.7-2.4 1.0-2.0
9 14 9 18 9 18 9
14,24, 7%3 8§x1 7.3%£0.3 7.4%0. 1.8+0.2 1.7+0.2
9-22 4-16 7-11 6.7-8.0 6. 8-8. 1.5-2.3 1.3-2.0

€123)



204

R HE»4A

Table 3. Blood chemistry in the patients with PCB Poisoning (part 2)
(Normal Triglyceride Urea N
PCB Pattern Range) (35-150 mg/dl) (6-21 mg/dl)
Year 1976 1977 1974 1977
n 43 53 72 53
A MxzSD 11636 12854 14.4+4.5 14.4%3.7
range 58-218 51-269 8-36 8-24
n 9 8 8 8
B M+SD 109£28 9645 13.1+2.8 14.942.8
range 74~169 54-183 9-8 11-19
n 5 4 7 4
B-C M+ SD 11354 14659 14.7+3.2 12.0+3.3
range 58-201 96-227 11-19 8-16
Adult
n 22 27 28 27
C M+SD 98+37 9644 13.3+2.8 14,2£3.3
range 62-189 53-265 9-18 8-2t
n 11
N. E. Mz=SD 14.7+2.9
range 10-20
n 92 126 92
Total M=SD 11037 117453 14.1+3.9 14.3%£3.4
range 58-218 51-269 8-36 8-24
(Normal
Range)
Juvenile n 9 18 9
M+SD 91418 108 £ 50 11.9£2.3 11.2£2.7
range 64-139 53-217 9-16 8-15

D PCB D 0EDORBT EO XD RERS
BHENITEREARELHETH . RERSEL
BTELHT PCB oxER, ASFiEESD, XU
ofEIck s LvEEE OO PCB EEIIE
Bi—ZT 6.3ppm, —fDZF i 2.5ppm T, ¥k
FERRAN 2. SEOEETH DY, Yo MmIgHE
ERHETIE 6.3ppb, EFEEE 3.0ppb (ERS)
W MR TREEREOTYE Tppb xfl, %
SHBEE 3ppb THO GEES)Y. PR &
Mt PCB FEEDA — £ —HED T35,
ThHERE S RENEE Lo PCB BEOKIE, HET

M THIFFE2.5:1THB. LichsoThf PCB
AT EDT, kAN PCB OBEOHIIITETH 2
ENS T ENTE LS.

AFED 1974~TT EEQ—FKHRB L, RIER 6F %
BABLTHrOORBETH 2, WERADIME PCB
EREOTHEIT T44E7.0, T64£6.2, 7745 5. 3ppb
TAEFH TR B OET HAELNTHS. DM
MR IS kB oBEEETIRLD BET, 5.8ppb »»

5 2.2 ppb ~NEFWHBETHEALN TS,

I HAE - VviElic RT3 &, ABRTR
87X 7.0ppb ~, BETIZS54Lb 3.4ppb ~,
B-CETI254X0 2.5ppb ~, CETIZI3.5LD
3.0ppb ~NEZNZFNET LTV, FEEEZELT
NWABT LR, ABMBERREILTEDLELERETS
D, CBRICHNTEI2ZSEL VD LRLIEHD,
BEFohEIIT 3. BRicbAZ —VvDFH
BEREEIRD, BRAEIRY, DEREHEREEY 24 0 K
N EMRENTV S, FEHEMIC & ERMEIRE SR
TRONTEEZEOLED AESHEMLT V3 DT
o ABREASETHIEE PCB ot s hicd b—
HOPBEELTOT, AohoBEEERIILTVSEL
EMEZLNS.

HEERE LKA E — Y ERTHOTIRIOE %
BTHEE, BEBCHNTEO <10t PCB
BEFHLNLZCELIOLLT, ERNICA B EiRA
KWETEENAS NI LIELEXNE, ERE0ES
FERTEOPHEOHT, WE—RORBERLSC
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Uric Acid Ca P
(2.3-7.3 mg/dD (8.7-10. 4 mg /A1) Q. 3-4. 5 mg/dD)

1974 1977 1974 1977 1974 1977
72 - 53 72 53 72 53
4.7£1.0 4.5+1.1 9.8+0. 4 10.040. 3 3.540.5 3.440.4
2.7-7.1 2.6-8.7 9.0-10.8 9.2-10. 6 2.1-4.5 2.7-4.1
8 8 8 8 8 8
4.4+0.5 4.4+1.2 10.00. 4 10.0+0. 4 3.9+40.5 3.6+0.3
3.8-5.0 2.7-6.5 9.4-10. 5 9. 6-10.7 3.1-5.0 3.3-4.2
7 4 7 4 7 4
5.5+1.5 4.4+1.1 9.9+0.5 10.10. 4 3.5+0.4 3.4+0.7
3.5-7.7 3.1-5.8 9.3-10.7 9.5-10. 5 2.8-3.8 2.8-3.7
28 27 28 27 28 27
4.8+1.2 4.8+0.9 10.0+0. 4 10.0+0, 4 3.7+0.6 3.54+0.5
3.1-8.2 3.4-6.9 9.1-11.2 9.4-10. 6 2.6-5.2 2.5-4.4

1 1t T
5.6+1.2 9.7+0. 4 3.5+0.6
3.2-7.4 9.0-10. 0 2.9-4.5

126 92 126 92 126 92
4.8+1.1 4.6+1.0 9.9+0. 4 10.00. 3 3.6+0.5 3.5+0.4
2.7-8.2 2.6-8.7 9.0-11.2 9.2-10.7 2.1-5.2 2.5-4.4

(4-7 mg/dD

18 9 18 9 18 9
4.720.7 3.940. 4 10.1+0. 3 10.10. 4 4.9+0.5 4.7+0. 4
3.6-6. 3 3.3-4.5 9. 6-10. 7 9.6-10.7 4.1-5.7 3.9-5.3

SHERTHE. BEELE, ULhicHgiRI~NT
—HRLELOMERETH L0, EETLOERE
HERA—TRED. ZRERCSENSEL, 05
POBEOANEDD BB FTHE. &5,
FIELIR 10 Efic i BB LA 005, WAL
ABEHEERHZEL TV AFALESTATNS. AFE
TE, TOLHIUH4xOEEFELEZRE T Ic—EL TiH

CTW30DT, ZOFEBEORSFICEBOTHEET
b oRIEE 5.

—HTH, NBRITNTHECERETHEC
&, RARDOTOAREEEOERER b B E—E
LT3z, , b L2000 LT Ticlssoe
HLERI L ZBEISREL MBI &, PCB /¥4 —
VBT, HEIRED BT ABO 5D 3 HEY
T4~TT FR T 54~8 B LBYETEHE —~EL TV S
TEREHNDL, FECLIARZERZ>TNTS, »
HOLESD FORERTHECED £ L HETH
5. BWAVWARBRIEPDZ TS, OFHICLTSH
ENTNORBHEOTEHEOE. t RETHET 3

CEEFBETRODT, FRTEDEEE £SD »
5 4 FEROBEAEIENTE C LicL .
BEBERED S BT, HERTEEKROMENIE
Eflic@Yonizdbond s, BRSO
BROXHLbDTHD . EIER, HIMROBEN
Hin, RbohEEEE, AP oRELR, NES
AABEOS bT707 I VETE a Ju7y vo R
DED, MBEEED>I bIVAFo—VREETHS
DETGCOERL LRT, TEICHEEBCENTED
JoW, ZNoRZDOHR OV LIEDEIcED LS 1
WBEEDRTHAD I

TR DWTIR, KETIE, TTEOWERE b—
EOEHARALNTHENY, G5 s5E88EE
W& 20mm/hr 28 % 2 hEERER S 4503
OHEHENS. Lsrl PCBZ vz — vERICHIL
DIREVINC ENS, WECEBEFEE VS XD
O UHAHHER SOFSRMFTRE Lic H SR L
PTNKSITHZ. Ldl, SBEBHELDEMID
WT OB OSREND S 3.
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FRMBREUI LT E P R0 FABLTHT, &1
BAHonn, sk, FHETLER—ED
BRI, Licd> T, REHOMREFIA SN
7B, HMREESEEI4ETRED S NI LD
7.

MmEe Y ve ViERTAEDLE (1266) © Mz
SD i3 0.65%0.47mg/dl, 77&ED 92T 0. 55+
0.23mg/dl THot. ELZAMVABRLFOMOFL
EHARB L, TERESABOE ) LE VEHMEDDE
WEAIRHISEAE 512, PCB offE0 U &2 icigm
MNEE OB L EFERRBBROFEIL LA TH
5%, COBRFEMEHIARENED A5, N
REMEORB b AESES. E2 T/ N0E
& =i EYRBEEE & & b i UDP glucuronyl
transferase HEIFICHEHRTLEEBLENTNT, ¥
ERFEBEED Gilbert FEREEQ MLy vy %
ETEERZEMAON, BECHGHENS.

HHAETREEBTRILE O L 59 13 1972 ££2485  fhiE
FlOMERE e vfE 0.48x0.26 mg/dl 23, &%
SHED 0.87£0.33mg/dl K RTEBIEBENWC &LiC
FHL, ALY vy vy EBMETGP PCB BEE
HHETECEEEAD. COLIUAFFEMS Y
e VEB—EIEZHOREREE L TEBE R
7278, SEOREIOBLTLEZDOI S ICRWAR
WES3THB. 7KL, MEEELSCRIch~NZ LA
BAE T NTHEMET 0.26, 0.25mg/d E0E & 15
DT 3 O, AR PCBEESNTFRLLCED
25ETHECELOERLTS, HEZBROME
ERVWAB VXS EDNB.

& —-GTP E b BERFEEOD 2 BEO BEL
BYDHBEEZLNTVEY, LIEIO REE RET
0 ELB L SERERICHY, IERELTY
ZFRRE A S NI,

FEEoREESR GOT, GPT, LDH 7 & &7
EBEINTHa, REELLT GPT 245&, 744
D AR 400 BT R Z 2 1 B8 B B DI ic - F40 i
BN, TRTEFHFEOHE LrTD SN0
7.

Mm#E AP oV TRAEEERCEEFREDL LR
b DbBHDID, SOORBETIRERA, EEALD
ZNTHOEEBNICHD.

FAEYE, BAFOEFERSONIET VT I vl
EIE20TE, MEBLUTTETRHEETRIUTO
bR IFALHELNY, FHELTXTEFRICHD
fo. /w7 Y Y RSERETE MDY, A/G

BBXU ZTT ©H2Bh r-7'a 7y v HEFERIC
b5 LY 3.
EEREDS B, BESMLLIDEGHIOL
OWETGIETH 272, TORBRKOVTRTT
ZEENCH Iz 2 THE ST TN A8, [F—FR)iC
DWVT, WEKhizh BHLALbhbho RET
b, CORERETEASESHLT, 4ATRIEEA
EOdbOW EERHE 2H 5. AME TS, LT
200mg/dl 222 bONBR SN ED, FiEMEIE
BEDTRTEFRHEBENICH Y, REMEGSNL
BB TGIER, RS2k
KT, WEOHEER, BERNFRL &I
ST, MEEZERE LCRERBOERICONT
BRELLDOTHZ. LrbRER6ITNHL 104 %
BRThODBETH B0, 10EREBLTO BB
KOV THEBIKIRIARTHTHS. BIE, HECRE
B REFRRRMF PCBEE L2004 — v DR
EBRLE, BIIPEHT C EMNEEDREBICITD TN
3. BEXFTHEHESO, BEcbloTHREL O
MmETGELEHRES, SATREEASHERH IS
DTWS. FEAORMBE & HITHRIER S RER IS
DTETHEDOT, 4%idH PCB ogindo &
SEEREBHEB LR THSS. boLkd, ERD
HOh P, BERROAONBEL4 ORI OBREE
EBUHEBKBERCEEARTIETEIRNCLETHB.

] &

1974 &, 76 4, 7T F BB TEBE N thiE—
HEwpEZ2 L, IKkEENETIREREOHI 22
HEBHEENRELT, 5BLlEo MALRED &
EHeHT, BAZS it PCB s —vicko
TA, B, B-C, Cod4BrsnThRaLe mf
PCB BE © 13 2 Rk, REMESR, mME/ERR
(AGA AutoChemist) 72 &3 £ %5 HETH 3.
FEFIELISRE 6 BRI EN LD 4 EEMOWBTH 3
oo, ME-ROBBEELELIBCEIRHETH B
M, REERICRED SN 2ho BN iR
D, ZOHDOREEHLCLEIBHROIZCEEED
05 BoniRBEEENTEE, ROXI K5,

DD HEEBE#O BHERNL BEFICH Sl B g
m, AMEKEE, FRLEEDER, mEMY) S5
4 RN, TAAVET+ R 7 2—FD LR &R
BELAFBX BB D2TVS. 727 LR EES TR
THMHERSNED PCB ez —y, PCB i, 4
ELoEBRAELHEN. ZOERID WO TREES
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KDOWTOREBVETHA .

2) »27T PCBhFirEHEREL Y v
FEI 1974 FLIB T RPBIIE > T 5. Lol
PCB BECHVWABOTEENMOBIOE S, i
BV, 126 PCB AEE Y AE VMEDE SO
HREHRERBT 2 SDDEITH 5.

3) 1974 4Ep o —FRB iR & 1L 7 fuih PCB
BELZzO 2 —vOEFIcED E, 0RO 44EH
WCEEBERREE DR CED L TLE IS KRA
2, BBABICHEOW2 S0 L RAEFED>TH
5.

4) ERORBEEbI, WMEOREKER, WEHR
REESELEBLTE TV, ih PCB otk
L& T B EERRE R, MEOCEEDRI L EBEROD
oA BEIRETERT LIMNENSS.

X 78

D #Ebh E Bsl— EF X BHEHR:
HERFOMD PCB LOBNGREEEICDVT. |
FEEs: 68: 128-132, 1977.

2) BEZ, ROMKE: MiE GGt 7=x=
— i EEE) ORERIENERR. BRERE 60: 409
-431, 1969.

3 FTE, AEBRR, THP: hERER
oRBEAFRE. EBRESE 60: 455-461, 1969,

4) Hirayama, C., Okumura, M., Nagai, J.
and Masuda, Y.: Hypobilirubinemia in patients
with polychlorinated biphenyls poisoning. Clin.
Chim. Acta 55: 97-100, 1974.

5) =M 5L, HEBAC SUMAFEWERE ME
SlskEmBF oMt PCB SEBEKRER E 0K BRER

66: 624-628, 1975

6) HEZ|A, BN AEER: MWERAS
K~ AMEHOR Y HIE 7 = =— . BRESE
65: 17-24, 1974

7) HWEZBA, BRE, BRET, @Ed: WE
BEBIC—BAOMBTOR VEILE 7 = =— .
EBEES 65: 25-27, 1974.

8) Riri, EHEREE: WERZZZ2EO I
PCB LIBERE OBV T, EEES 68: 123
-127, 1977

9) HE & £2F e raESIrEE—AGA
Auto Chemist. §2&485 21: 623-631, 1972.

1) BA W WbWwAIME (Bfhevz=—n
HE) OERARE—MBEEE  IcBBEFRIC
DT, BREES 63: 396-400, 1972

) SR B, BAEEZE: 0 b2 MiE (&
ALY 7 = =—thiE) OBEKRIPIZE. & cWRIEET
RigoW . BEES 60: 440-448, 1969,

12) BN 4, (WP iES, TAHBTF: HE
(PCB ) HicbysmEr 17y 254 F (&
o 10 EE O, BFEEZ 70: 208-210, 1979,

13) @& M, LR, hAmRBT, BREE
: fE (PCB hi) BHEIBIA2ME NI Y& 5
4 Fo 6 EMOHER. BRERZE 66: 620-623, 1975.

14) & &, FLEB|A, FHHT: M#E$PCB
DBHENESE. BEES 65: 28-31, 1974,

15) ERiRFA, YR, WERE BAREZ
B Be 22—tk 357 ) €Y FIE. ERF
Bt 60: 449-454, 1969

16) FRRFR, WEMRN, TLHRTF, MERT
PHERHICBUAMBENY Y €54 FO 3ERO
#eH. BEEZ 63: 401-404, 1972

17) HhEw: MECBT2EEED #FEs ¢
RGBT, EREE 62: 104-108, 1971.
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BHEES 70(4): 208—210, 1979

#iEE (PCB i) BECBIISmMEFENI VLM R
EOWEROKB

BRARFEFIE-AREERE (EE: BN 5%

LS )

1

ANKRFEFEE AR PEE (I RAREERD)
o B &Rl B T

Ten Year Follow-up Study on Serum Triglyceride
Levels in 24 Patients with PCB Poisoning

Makoto OKUMURA, Masayoshi YAMANAKA
and Sumiko NAKAMUTA
First Department of Internal Medicine, Fukuoka University Medical
School, Fukuoka 814 and Second Department of Internal

Medicine, Faculty of Medicine, Kyushu University,
Fukuoka 812, Japan

Serum triglyceride concentrations of 24 patients (9 males and 15 females) with
PCB poisoning were determined annually for 10 years from the onset of poisoning in
1969. It was observed persistent hyperglyceridemia reported previously lowered into
normal range since 1973 in females and 1975 in males, respectively.

1968 48 (MIFI434E) 5 A T A& 0 AMdLEpz duls
ELUTHEMRBELAZVOWRME Bl T72=—n
F7-13 PCB thi) &, 5D I104E42B8L 7.
HERE CHERNSRENR, BRO &, HERE
REFOHBERNAZONED. b0 MEERS
EDRAEEbicksicEEBL, BRER b ER
EROTEIHIREZIT 5.

REHIA O NRERRO S B, BHESh D
BIE O IBEB T, 2hiR 754 F
(TG) DEBILEZADTHD. KEIKALELNDB
BTGIEDEGRICONT, 3Tt 3FEEY, 64EH%
O DHONZNEFNWESNTVBY, BBTRED
#goBEEsmA I0EPonET GEOHERICD W T
#MET 3.

WHRASCITHE
TR EE IR EA R B K OEEEES
NHZWME—FRZEZZBLUARERED S b, 1969 £
LD 1978 Fin 7z 10 Ffie, Dz LsEE L
RIMBETGORNEERTVALLbDENSRE L. IE
TGoREERE, &0 DORER £/ 10 &

BEDOEH DD, FERD KON TEEICE DAIE
BEBRED L. 20X Ep0RT0 4 4£/IC
DT, 204ERIIC T B LHRIE TS 1200 750
bH B, 1975EET6E, BIUI9TT4HL 78 4
DLPETOEZNFNT LT, PHEEH L
THCEc iz 196948k 1974 FTIHER, 2
OBE2EMF2I>0T, ERERESNTNS D
DERZThEFNOEEER ED. 2ok 3 L ThRE
LZ7-36560% 24 Bl cd ot

PRILIGRF & UCapithz2 @R i [ Bk & b 70,
MESBERSEREL, TRKEATHEL . M
TCORUEERTTIRHELILEBDTH B, B
KDOWTH, —~FRETLONEEREC L. T
i, AutoChemist (Sweden-AGA #h#i, 19734
) ZRVCHARSEMERT—Mick>TLEE
EROAFEEOHEXR LY RDIETHS. MET
GoEEEFI 47~162mg/dl THD .

% ]

KR BPIZBFIFELFISHICOIT, REE
BickdamEr Y7254 F (TG) oFHEL
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Table 1. Ten year follow-up determination of serum triglyceride levels in 24 patients with
PCB poisoning
Triglyceride (mg/dl
(Iiﬁ)s.e E Name | Age* gly (mg/dD)
| 1969 ’ 1970 ‘ 1971 ’ 1972 ‘ 1973 1 1974 {1975~76|1977~78

1 H.Y. 13 237 97 128 152 141 124 119 160
2 M. K. 35 182 181 161 197 121 132 153 84
3 T.S. 39 86 96 98 118 151 53 72 72
4 M. S. 41 84 172 90 65 91 78 104 43
5 A. M. 44 120 199 209 194 204 102 136 164
Male 6 |H.M. | 44 212 260 202 260 353 488 140 237
7 C.K. 48 153 259 256 232 195 305 139 220
8 T.H. 55 164 166 211 166 149 122 121 144
9 U.T. 73 89 186 145 160 146 95 140 163
Mean 43.6 147 180 167 172 172 167 125 143
Total | § p. 57 58 57 59 76 | 140 25 66
10 K. M. 389 296 217 275 133 127 87 121
11 M. K. 185 206 171 159 98 80 95 106
12 K. M. 12 279 312 258 197 226 204 130 211
13 K. T. 32 139 165 137 146 118 90 187 157
14 M. Y. 35 80 61 63 61 51 67 112 57
15 Y. M. 37 253 249 260 225 185 135 129 177
16 A K. 40 136 126 153 135 137 93 110 126
17 M. S. 40 112 136 129 105 110 86 111 50
Female 18 C.M. 44 240 281 450 307 208 264 228 224
19 K. N. 46 101 67 103 62 64 37 61 75
20 A.N. 49 49 71 64 62 78 68 133 108
21 M. T. 54 101 177 212 221 165 139 103 117
22 H. H. 56 131 186 171 146 126 173 92 119
23 A.T. 57 100 178 167 150 142 61 100 114
24 S.M. 59 72 89 95 135 98 78 83 66
Total Mean 38.5 171 173%%  177%% 159 129 114 117 122
S.D. 94 84 98 75 51 61 42 52

* Age in 1969 is shown.
> p>0.05) than those of 1970 and 1971.

R (S.D.) 2RL7xb0H Table ] TH 3.
1969 XM D FHEH I BT 43. 6 LT 8.5 %
T, BTOFW S sEholk.
BFIflcrwTEEBOHEE A5 L, TGEH
BOTBHEACA LIS bk, FF No. 1, 2, 3,
4, 8 5 &7, LEHFEEOALNE bDH No. 7,9 73
EThot. 10EEORERE IFOTHBETAS &,
147, 180, 167, 172, 172, 167, 125 (1975~76),143
(1977~78) mg/dl =, 19744EL TS EABRICLT
THLTO 3 X5 Th 5. BI2EMOEEE
S.D. 14366 mg/dl &, LIFiORERDEAEK~NT

** Mean values of the latest observation (1977-1978) are lower (0.1

BIBEEROELFOA LD,
—HEFISflic20 T}, EECEK KELEF
Zad No. 2l ok dHoNieh, TRERE
RTSONKRBHAT, 9BEELLZO FHEER E
BRICIND, PREBEERE LICREBICSS. B0
E¥E £8.D. 122+52mg/dl & 1970 & 1971 £
ENTNOFEEEZRET S L20E0FEMKG 0.1
>P>0.05 T, ZEOTHEMIRES NI

S o
iHiE (PCB th#) ORI ST 15 511,
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1968 47 H & B4 TIAE iIch 27 NEITE © A
BEEVPEHS h TR, ChRESV-514F
(TG) MikdETLBDTHBZTENEE & M ic X
1, TTROVLODOHENLENTVBY, L H»
L PCB thific ko> Tli¥c ok 51 lgERBEEH
b7.oZN 200, ZOREBFTOOTRESEH
LEEEHLMIEN TR,
FiERBI2E TG, RES3IEELFELL
BETRIEEAEELGSE S5 N FEOLIVIESHD
¥, CEBROBETE, BTFREAREL T TEERDY
BONIEDBDID, XFRBOTREROETEDH
HA5N TS, SE@ 10 E%OETE, BFIFG
28icie s 200mg/dl ZHERZ 2 H00H SN DS,
9o SEHEfEIR 143mg/dl © & D 7. BB
{, DHioPHELOERERIFD SO, 1975
~T6EQFHBEDIEFERICD D, KEDO FEAT I
ERHENOTERALEONE LNDTENTHSS.
ZFOHE, No. 10 Z6BTRELILDOTHY,
WERE 600mg/dl 2B 2ENEZE S W ATS
3. 104E# % 2limg/dl LRBHFOLLVICHSB b
DD, ZOEOERNITIERE ST TEEEIZES
"TH3. KPELECEEEEHORN, BRS
O—REEOREIC £ % &2, BF T 20,5 69
BETEERI BRNEL, 20 EHEER 12000
140 mg/dl OEFIcH 2774, KFTHE20REEYE
@ 103mg/dl XoaEEHE & b i ERNICERL 50
FEBETIR 40mg/dl THok, S, AEHD
155D 1978 4EQTEER I B BTH 355, TGFE
BiEo 122mg/dl FRLTHMEEFVARD. L
7D THFOBRAREDFN SEMEE LT
BorkmETGES, FHETHIRD 9134£T 5
POREFHERICIZNDOTNBEENSC ERBTE 3.
METGERAEZDOEIOEEELZIIPTL, &
BHUEHEOEFTZEPALNTOBEDT, A
FOXIITEBDTR S N7 IO —E0 ET,
PCB thZ— oW T TGREE H#T5 C &3k
THsb. Ll, BUEMkDNWT, 10Fcb kb
BEHLASOORBLEHEITNG, HIREEDHER
BAfEEBbh 3. Kificsiy2 PCB(H4 4 o —
A) MiEEEmETGHEENHEET LR3I T
BELZEBOVTHZ20TY, METGH, FIEDOHK
BO—HEZEBL T3 2 EREEVDRNESELE
bird., Lo, 0EOREL BEFLAIE
OEFT, BBLERBLELMBETGOFEELS
EEHEHCTRLERR, REOERMRBEED

—DOThH3FEREREOUENSONDDHE &
Z2RTHOT, AFEOREBE L TRFZILOFEEL
B EMNTELS.

s &

wmiE (PCB i) BED S B, REBEHO 1969 £
VIR 10 4ERiC DT, ME LY 7Y & 5 4 F
(TG) REEDL &S THEIE (F272L 1975 L4
24 VR ERIE LA BRI 2 4Y) Bl A
FER 24 FITH 2. 24FD 5> bhiFIEEF M,
WERBAR O ER 3. 6 RELT 157, FiagE
B38.SmTH Ok
BhehFh 23 o4s 200mg/dl 2% 2 5
PldHsont. LhrL, 10£H0 TG EEEOET
2LoTHBE, BEFTIE 147, 180, 167, 172,172,
167, 125 (1975~7648), 143 (1977~78 ££) mg/dl
T, LD 6FEMEEO L RVEED T, 2
OBRBERGER~AOTENL LN, LFTR, 171,
173, 177, 159, 129, 114, 117, 122mg/dl =, ZU
DD AEREZEOLRVIES DN, FORFEES
BN~ O TR A 5.

LEMoT, MECEOTREREEShTH
BTGMICRBENIEERBRE I, TOBEMIK
O PREENRLONIEND T ENTELS.

X 23

D SkHEHE, whHiFa, \FRE, HBHEA
D HEREOBKEIFRE, & mBEEESTIC
HELT BT, EMEZ 60: 475-488, 1969,

2) AR, #ER#ZEL: Current status of se-
rum total cholesterol (TC) and triglycerides
(TG) in Japanese, 5 10 [0 EEXESS, HIF,
1975.

D BERN B, BARAEZE: whws ME (8
bE 7 = =—nthi) OEKANE, &< KRR
HicoT. BEfEE 60: 440-446, 1969,

4) BN b, HHOBA, TEOET: BWESRHE
ks M PCB & MiErt 7Y &54 F LD
. EFES 65: 84-87, 1974,

S B &, UdiER, hREmET BREE
: WE (PCB thi) EHicBUs MENYI 7Y &7
4 Fo 6 £ OHEFR. EhESE 66: 620-623, 1975,

6) HBIREAL, FEER, WEMRE, BAEEZ
B b 7 =— itk B3B3 4 FIE. &
EEsE 60: 449-454, 1969,

T RBRELE, HEBEBETF: FPYSYEIA PR
BERAbEE 1o 35-41, 1971,

8) RREAL, WMEMRY, TAmNBEBY, WMERT
CHEBRERBIAMENSA )54 FD 3ERH
DO, BRIEE 63: 401-404, 1072,
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A GR{LE 7 ——IvihEE) BEICHIT S
Im%E Ribonuclease [ZD(\T

TNARFEFIE PR (BE: RATRESR)
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o IE & - B oAT R

Serum Ribonuclease in Patients with PCBs Poisoning

Kimihiro Axaci, Koichiro Mural, Tatsuru SHIKATA,
Masayoshi YaMANAKA and Teruo OMAE

Second Department of Internal Medicine, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

High activity of serum alkaline RNase than normal was observed in patients with
PCBs poisoning and its activity was sequentially measured in 67 patients for more than
4 years. The initial activities were tended to be lowered in 19 (28.4 %), unchanged
in 44 (65.7 %), and elevated in 4 cases (6.0 %) during the investigation period,
indicating that the increased serum RNase activity was decreased gradually. The ratio
of serum acid and alkaline activities were 0.62+0.05 which was comparable to the

normal value of 0.63-4-0.08. The elevation of RNase activity was thus shown to be
associated with increment of alkaline RNase but acid one.

F A N &

AfiEdic i RNase & 7% Y % RNase A5
FELPY, FhBFomEhoEEsSBEESR TH
EINTWS. 7k Yk RNase 3B 7L
TREBRTHI0, HEKNBEECTHERNTES
ERTEVIDYTREL, BEE BNtk
S, TOMOMEEKETEN ICENT S &h
XN TNED., —F, Albaneses® [ZMET v
Y 7 RNase Fiti, RoBARBORFEM S5
ELTERTH 2 EBNTVE. 2%, EEHRHN
Bleicis 3 CBREHEIETL, Bicihid k8T
3. TOWEEEOERIEHANEHE L D ERBRE
ERROTHIERIZIVES VS, fjiE, bhbh
BIHEBRE TMET v Y 4 RNase EHEERIE L
ZOEESREECH LEBECEF LTS &5
U AEIL, WEFRERS 104£0H i MERE
Mm% RNase 7E{EA EOREICEAL L o % REHICE
BZL, X5CZ0EFBEIOVTETOEREMA
feDTHET 3.

HWRBZBPICHE

SR 1972 0 5 1978 ¥ COMMFBMRE LR
F-ERE O 3 BT, ME RNase FEik% 4 £
EREBHE LB 404, BH2TH, & 67 EH
Td 2 (Table 2). REEAEE:O 1972 0 FiEH
B3 1gTdolk. MRFAOMmE PCB vg— v T
i, Axg—uRStflEResEL, B, Cry — v
BzheEn6pl, 10fichol (Table 2).

MiE7vh Y B L UOBE RNase FHEORIE L
I Ll HRic k709, 5k BEREAIIR mogk
BTFT Aggoamx 102 % L BfT & L f2.

fE 4 OIEFIOIMET V7 ) ¥ RNase B EDET &
OEALERD 3B L7z (Table 2, Fig. 1). ¢
bhb (a) BT (@&E) &, 450U Lo Kiduc
RNase 705 2 BAIDI HIETF L7228, (b)) REH;
2HBAPINTER LR, (c) ha GE #; 2
B EERUETHS.

1 &
7 v Y % RNase fEiE (F15EL SD) o4
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EZLoZEg% Table | iR L. HWEREHMS 4
FEHII LD T RNase FTBHEEZAE L2 192F 1 3 &
HHBCEHLEOEEERA S NID, ETEIETHE
MERLTVS. Bx0EFIKDOWT RNase EiED
SEC L DEEE Table 2 BL ¢ Fig. 1 iRU 7.

BEOHT (b) REBHN MUY 65.7%) TES
V. ZoFOHhT 2 HlicEHLE RNase [IfE%E7R3
ER MBS NI, B OEMRDERZ)RE, TF
HWEATRBHE D S WIEEE RLE. —F,

RNase 7t i E BIAAES i BE O IR A3 17. 6 BAAr &
BHEARL, #8duc 13.8BATIETL 2 8 (s
B I19F (28.4%) @D L. LaL, Bk
Bap (6.0%) Ao, THBBHICEEMHEI

Table 1. Serum alkaline RNase activity in
patients with PCBs poisoning
Alkaline RNase activity
No. of case units (mean=+SD)
1972 34 16.2x4.4
1973 48 16.54.9
1974 7 15.5+2.6
1975 38 15.4£5.3
1976 34 15.9x6. 1
1977 50 15.5+4.3
1978 49 14.7+3.1
Normal
control 103 15.1£3.6

Table 2. Follow-up study of serum alkaline RNase activity in patients with PCBs poisoning

Grou No. of case Age (year) Blood PCBs pattern | Serum alkaline RNase
p (%) (mean=SD) A, B, C units (mean=SD)
. initial last
(a) improved 19 ( 28.4%) 34.3+18.9 16 1 2 17.6+3.7 13.8x3.1
(b) unchanged 44 ( 65.7%) 38.6+14.5 32 7 15.9+5.1 | 15.3+5.3
(c) aggravated 4 ( 6.0%) 33.7x27.1 3 13.8+2.7 | 18.8+3.4
Total 67 (100.0%) | — { 51 6 10 — —
initial; data at initial examination. last; data at last examination.

activity, units

RNase

]

(a) | \(h)/

1 1 1 ] D 1 1
1972 1974 1978 1978 1972 1974

1 )
1976 1878

I3
1972

1 1L —
1874 1976 1978

Fig. 1. Follow-up study serum alkaline RNase activity in patients with PCBs

poisoning

(a) improved, (b) unchanged and (c) aggravated groups,

normal range (mean-=SD),
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Table 3. Acid and alkaline RNase activities in patients with PCBs poisoning

Acid RNase | Alkaline RNase Acid/Alk.

Case No. Sex Age units units ratio

1 M 61 12.5 22.3 0.65

2 M 79 23.5 36.4 0. 56

3 F 60 10. 1 15.8 0. 64

4 M 42 1.5 17.2 0.67

5 M 52 12,3 17. 4 0.71

6 F 62 12.7 20.0 0. 64

7 F 46 11.9 21,1 0. 56

8 F 34 13.8 22.6 0. 61

9 M 12 10. 3 17.7 0. 58
(N=9) 0.62+0.03
Normal controls (N=12) 0.630.08

DIENERERTEN RD S hie.

% PCB e2— 338+ dicA, C, Breg—
YOJECEFETAHON, FEMTERIRD LR
mo7- (Table 2).

MEARICBARZHBERE IPlico20T, BB X
G7ah Y RNase [EEERIE L, B/ Trhy
# RNase /HitH% %2 & 0.6210.05 TREZOHE
0.63+0.08 L ORIICERIRD S>hisho7: (Table
3). $iabb, WETRIERT S Y #E RNase it
MLTW3CEERLTVS.

i 2

FRFD 47 0 5 4 FER BB LS o hERE
OMET vh Y RNase iE1E(3, £2 & CETFHEME
ZRLIE BE40BEBECOVTRRAEAEEN2/30D
R CREBTICBREEOEF RS SN o7,
1941 (28.4 %) TiZHE 5h ik RNase B o KT
BHoNl. ABRZFEEHEIMBE L bERTZOT
10 Z OB THREZShZEED O RNase MO
TREESEHFEELON. —F, REBTAON
7c% RNase MEZRT 20D S b 1 FIERERIEE
T, 7vrF=r 1.7mg %, REZEER 38mg/dl
LHO ML BEENL LN, o | HiT’k mEEL
H¥RETHICET RV, mikh hEEREE L R

L. /441 (6.0%) obFBodT, 24l
RNase {EoBRE FRESED O, COEFTR

dtic LDH EHcHO P BEBEENA LT WV 5.
0 & 5 1ER T RNase 7B 8% k72T s
BOAHOLERTINENDSS.

Allen 539 {RESF Vic PCB 28533 &, &

ERD, MEBABLYTAT I VEOET, MKz

VAFa— B LOCHEEHOBETHEALNE &%
}EL TV, HoOERRERIE, =Xy PCB
OEZOERICLE 3O TR RABERTH 2
PRESHTRHEOD, BRBEOTOITREEEZREL
TW5. WEEETMET v Y # RNase JEE A
EHICH UEBEERTIY, ZRRMERE THTZO
4FLIS, BeB LMo MKECZERE» S S
HEMREEDAELFEL SN VT ENS, AL
#8172 PCB hBHETOERORMEAMITEL 12K
BEARBRLL TOWAFREENSEL NG, &b, £
CizlniE7T vi Y RNase BHEMNE TS 28 TR,
HWEICEZ N oDEARBORENRELIC &%
RT oI,

—%, AfEDIEEST 2% RNase bHERHE
TRE SN, KEREIEBLTBR oSBT, T
#1 ) ¥ RNase & i2ISEEBEIEELTEL?, M
WEOHMNEAKMPIENTI80EE L 50 3
A, BRI BHEANFETCHERCE#HTION
THEY. WERETH 5 %5 RNase MFZE
# RNase OZ{hic L3 DT %L, Toh Yk
RNase p#gfnick s D&% % Shic.

& B

1972 £ X 0 1978 £ % TitfFb i hEBIEES
Z2LWEREO> B, 4AERMERBEELE,
67 fEF i oW T RNase JHMZRIE L /2.

D mE7 a4y RNase G 0 & %, ET
(%) B, FER B LU0 LEE &L Bends
E, TNENIIG (28.4 %), 4441 (65.7%), 44
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(6.0%) Thoi.

) EEARICBARHIED 9 FEM Iz THRtES &
7k ) RNase BEERRCAE L, B 7
s Y% RNase iHib%E 45 &, 0.62:10.05 TR
ANEEMIE L, WEICS b 5 I RNase & LF
7k ) RNase o#fiic k3 d0EH 2 5 0
1.

BERZCHLOBBAVEEZO LI EHKETFRSR
WRERHLE .

p4 23

D FRRAE, RIFE—E, LhER, ErEE,
HHBA: MESRE Y7 2=—hEE) Kk
517 r-Glutamyl Transpeptidase 2>\ T. &
W 67: 297-300, 1976.

2) Akagi, K., Murai, K., Hirao, N. and Ya-
manaka. M : Purification and properties of al-
kaline ribonuclease from human serum, Biochim,
Biophys. Acta 442: 368-378, 1976.

3) Akagi, X., Yamanaka, M., Murai, K,
and Omae, T. Purification and properties of
acid ribonucleases in human serum and leukocy-
tes. Cancer Res. 38: 2163-2167, 1978.

4) Akagi, K., Yamanaka, M., Murai, K.,
Niho, Y. and Omae, T. Serum ribonuclease in

myelogenous leukemia. Cancer Res. 38: 2168-
2173, 1978.

5) Albanese, A. A., Lorenze, E. J., Orto, L.
A., Wein, E. H., Zarattaro, D. N. and Carlo,
R.: Nutritional and metabolic effects of some
newer steroids. VI Serum ribonuclease. N. Y.
State J. Med. 19: 1595-1600, 1972.

6) Allen, Y. R., Abrahamson, L. J. and
Norback, D. H.: Biological effects of polychlo-
rinated biophenyls and triphenyls on the subhu-
man primate. Envir. Res. 6: 344-354, 1973.

7) Barsott, D. A., Marlar, R. J. and Allen,
J. R.: Reproductive dysfunction in rhesus mon-
keys exposed to low levels of polychlorinated
biphenvls (Aroclor 1248). Fd. Cosmet. Toxicol.
14: 99-103, 1976.

8) Fink, K., Adams, W. S. and Skoog, W.
A.: Serum ribonuclease in multiple myeloma.
Am. J. Med. 50: 450-457, 1971.

9) Neuwelt, E. A., Boguski, M. S., Frank,
J. J., Procter-Appich, K. and Levy, C. C.:
Possible sites of origin of human plasma ribon-
ucleases as evidenced by isolation and partial
characterization of ribonucleases from several
human tissues. Cancer Res. 38: 88-93, 1978.

10) ez, FAAHE, FRER NHE—
BE: I B B MITERRLFENEE & K RNA 4
BEFRe e, BRERE 66: 617-619, 1975.
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Autopsy Report of Two Yusho Patients Who Died Nine
Years after Onset

Masahiro KikucHi, Nobuaki SHIGEMATSU
and Gensho UMEDA
Department of Pathology, School of Medicine, Fukuoka University,
Fukuoka 814, Japan, Research Institute for Diseases of the
Chest, Faculty of Medicine, Kyushu University, Fukuoka

812, Japan and Kenwa General Hospital,
Kitakyushu 804, Japan

Two further Yusho patients were autopsied in 1977, nine years after the accidental
onset of the disease.

Case 1. A 59-year-old male noticed hypersecretion of the Meibomian glands, epi-
gastric discomfort and increase of coughing with sputum in April, 1968. He and
his family were diagnosed as Yusho in October, 1968. The respiratory symptom
was gradually increased and tracheotomies were performed because of episodes of
severe dyspnea with unconsciousness in both 1969 and 1970. Clinically chronic bron-
chiolobronchitis, probably related to PCB discharge from bronchiolar and alveolar wall
with secondary infection was considered by continious proof of PCB and Pseudomonas
aeruginosa in sputum. Continuous inhalations of antibiotics were done until December,
1976. After cessation of the antibiotics due to renal complication, his respiratory
symptom got worse and he died of pulmonary insufficiency on March 17, 1977. At
autopsy diffue fibrous adhesion of bilateral pleurae was present, and a large cavity
encapsulated by thick hyalinofibrous wall in the left contains a fragile necrotic material.
In the lung were mild chronic tracheo-broncho-bronchiolitis and severe edema. Mild
hyperkeratosis of the hair follicles in the axilla and stratification of duct epithelium of
the esophageal glands was also detected. The amount of PCB in the liver, fatty tissue
and brain was not increased, but the chromatogram pattern was paticular to Yusho
patients.

Case 2. A 69-year-old male had complained of headache and abdominal discomfort
since September 1970. In June 1977 multiple round shadows were found in lung fields.
He died of suspicious metastatic pulmonary carcinoma on September 4, 1977. He was
recongnized clinically as having Yusho, but clinical manifestations and a gaschromato-
gram of blood for PCB were not paticular to Yusho patients. At autopsy, a 9X6cm
in diameter, a lobular fibronecrotic mass was found in the right lobe of the liver.
Histologically hepatocellular carcinoma was confirmed. Multiple metastatic foci were
found in both lungs. Mild follicular hyperkeratosis in the axilla and stratification of
duct epithelium of the esophageal glands were also found. The amount of PCB in the
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liver, fatty tissue and brain was not increased and the chromatogram pattern was

nearly the same as in the control.

Wh B IHE IR 43 0 T O RIEE ST LK
TIICESRBL, 4HETICHI, 00Z0HEH
HWEXN, TDHIBHIOELLELLTNE. Zh b
REHIDIBD6£LE, BEDHME L IFRER 240
BRI S0 EZ TicEan, 0 RERYNENRRK
DNTRITIRPFEESNLTNSE. 2CTR, Z20%Y
BEN/ 2DV THROBRIC DN TIRET 5.

i il

EM1 9% 5B ERafBA

EFr BT

BEEERE Wfn 184 Q6% & &) MMz

RERE RRL2EVPMEREEETH .

BRE BEM4SE2HAADPLAZXIHIFAD S
W3IATHE»SERLTWZET A, 4 EIRIZY
RIEEE, Ta»5BHRRE, TR, RIEM
LD LIk Di. TRIRIZEEDOLUN, YHIC
SBITREE L. EEIOARALKTRESE 32
O, HEELBMEs N, TORBEKEZIEAL .
£ /B0 44 i D RSB IC KB IBIR AR L, BT
%3 EirER oS s i, BM4ASE2 iKY,
R RERSELL, FRESE BFRCHCHED, B
BRSEIXCIB 0L LTIBEWMESZ G %
OB BB L T, MmS0ET A ks
EEBICROTIRREEE, BHRHELSD, BUKE
LB, ATRERZE TOEEZ A7, €0tk Genta-
mycin, Carbenicillin, 73 EOH Ay EBRELYBES
FX R L T2 T (BRL 0 BBREEZRH)
s, BEf464 1 3EHORRALRIEE L, <
OB SEES 7. = o1% Gentamycin, Carbeni-
cillin £ LB &5 27z, Colistin Rk
RAZRET T, BERESBZ XD KE2/OT
thik U#z & 2 » Klebsiella, E. coli % &kgERic
HBED KL Dk BRI464E12 Ficiz PCO, 28
50.2mmHg Tho7-25, W4T 2 Aiciz PCO,
70mmHg 21 L, PO, 40mmHg PITF &7 b ERE
SWBRICABE LA, kEkmd BUN o L&, 0F
BEREEOMmERL, 3 ITAELC L. T KR
EBOWEF SO EicB T Atk PCB (19754F) ZA*
42— 27ppb, FFI514E 2 H og%dh PCB §Ass
22— 8.7ppb THo/.¥®

FERERE (FM4TEL3IRT7H) KL, K

BREL 489X 104, EmEREK 6600 (433 : BURIKER 2 %,
SHIEIK 69 %, IFEEIK1 %, HEK3I %, Y oK
25 %) . IMmiEiLmtksE, GOT 68u, GPT 83u,

LDH 472u, Na 145mEg//, K 6.0mEg//, &Is&
577 mg/dl, thiffsrs 156 mg/dl, y vfgE 281 mg/
dl, FEEism 829mg/dl, ¥wEH 82g/dl, AT

25L6%, a;3.9%, a,13.9%, 5 10.0%, r
20.6 %.

EMATR (BRK AN 77-034, $7J% FHhELL)
Btk 7. S BT EkA.

BE 165cm, {kE 58kg, Bikh&m, X@ds
EoRER, HBELOHE, si¥EEEE I EEEOE
HABRRE/NESEZRY, THREBENICIsREA
LEETH Dz, BEIZE S KEERD 5 O ILBER
EBEHE O TRV, HEENICRERCREDE
aBftbizsons (Fig. ). BENC 2EKO I
Hidsw»., AREZLECH ORERCEEL, M
FHHEBTR, REREOCES Imm OEE 543 E
X ldem, BEX Scm, g 10cm OFTEIEFEML,
HER HBD L5V BRYMES AML 5 (Fig.
5) . ARRESINZRICEEREENS Oh, RE
Wi R MR 100cm 28 N5,

D% 460g &, EAMLZEOEK EELDILER 8
BoNBY, iR ERBERRBO. EMiZanmn
KERBIRZLL, BERSKED. gk slic
ERMRE R OBET 3 ICkBORERS A 5 5.
SFEXRAMNETH Y, HEBEENE. HEE
ETh3. LlibRERKETHIH, WERS %S
BETH5. HBEACATHTE, [SBEXL ST
[EZBICRED ) Vv HREE, BEOREEZREY, &
EOBBERKETAL OV ICHEKE S ROEERT L
T»5 (Fig. 2). L L LEO BELRIA DM
RSB EVHOSHTRY. [EREIC O BESHLE
%%% (Fig. 3). ZOf—E T TIIEE IT /NAZE
BEHEE»5 (Fig. 9. chEddr 2o ke
BRAEIERICED 2 &L bic) 2HiKESRKD L.
R4 OFEIIRICIEIMRERE A0S, AEIRERA
BRI BEEE A0, ERENCRSERERY
MEEETIRENY v RBE A5 & & bichll
BEO—MPLROBEEB(LOIBELMNSH 60 E (Fig.
6). fFik 1,290g, fIEFEDHIOMEHS L L BT,
— iR oREREER 5 (Fig. 7). i3 1, 400
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g EEREREAL, BEERICMNIMEEZRDS. £
D RENROBELBE L.

FEEREHT: () BERESEIESEXL @) &
REHaEREL 2 5 ¢ KA lEgiEERE, 3
DEX, HE 460g (RERAEHLIER), )
SoIkiE, (5 MERESFEEERRE, (6) iR
BALEE, (7) BXEERER/ N .

FER: BEEFRS

Ay PCB 44 Sl EEM >V THEESD
HEDO kb, Mk W, I, BEEEDS £T
ek, ZRE <&, OE BcowTlligl
7-. = OEAEE Table 1 iTRT.

EM2 9% B ER

R RN

FHRE FEIMETESRE

BLEERE 22RO EEREL, WROLEBEERE

BUREE BN S04 9 AEERE, BEEoEHZ, B
HaEi2HIShBELTHE BAS2ZESREES
EAT RS EREICAR L, ThidBEL
B L7z, Ll 6 AR b ey i S5t o sk
HREAERRL, EREREE L CHERRHCAR,
BMELLORA Y Yy VEEERTN, &5
REBIEHECEMLLAEIA 4BHT L.

TERTRE: MKE RIMBKE 326X 104, mER
= 1l.4g/dl, Ht 34.8%, @mbkEk 7,100 (5%
BIREEk 8 %, HIMIK49 %, BEkT%, Y /¥R
36 %) IMehiE [ B5RG 12cm, 28R 37cem, [MIEAL
ZHRE MBEES 7.0g/dl, #HERHK 4.0, GOT
27u, GPT 224, 7Ah YV 74 A7 72—+ 37.04,
LDH 46.3u, LAP 39.2 G. R. U. [g&E=E%& 18.9
mg/dl, fihF7I5—-¥ 236 IU, sv7r5F=v LO

mg/dl, Na 127mEq/L, K 4.3mEq/L, Ca 8.2
mEq/L, Cl 93mEq/L, &2 LR Fu— 140mg/
dl, thikpEls 76 mg/dl, Y v ASE 199 mg/dl,
gl S0mg/dl, avxFuo—nz x5 64 3mg/,
HEbSHRE, 77 v55.6%, a, 3.89%, o,
9.8%, £9.0%, r 21.8%, I 123mg/dl, Au
biErat, Au Pkl a-7=b7Farq v 25.0
mg/dl, MEEHIFZ, Papanicolaou Class I, FFv
YFI 5 ATHEO—OMDAHEZROY, HiddE
FEicEu,

HRFR (ERA AN 77-100, #J)%, %thEqL)
Btk 29 R R CHIM

SR 158cm, XBRTEFO—-BHR. REEED
2B TKESEWR R ERT 2 EEEDR L
ICEHRER L D BT Hieh I Tl £OFNELE S 5.
TR O LIZEEER O R B R4 5 Wi LSS
ICIREES, HECBRWBEaRALE A5 (Fig. 8). 1
BRI 2, 500 ml /4, FFIEEE R
T2HIEENES A 5. BkEAKEE 470ml, 5
1,000 ml OBEEPPEELZEERNS.

Lald 200g & EEE B, idk 550g, A
620g THIEEEHL, SOlUKEEA%. Wik
KX AE DKo BIEEEADK BE—IBRBa O %2
LRMEICED D, BERENICRALE O LKIE O
BEOERTH O, BREEROIENE»D TR Y ¥
rENEELESHTH . FERO—EIC iR
BeHohb.

i 1,30g, REEEBHFEFMEREET 3.
FEREEL T LAASPPRO. BHchiEic IX
6cm OBFIMEKER, KREBHAOSERENZE
»3 (Fig. 9). fgmc3Migtos b B

Table 1. PCB in tissues
Case 1 Case 2
Whole basis| Fat basis + |Whole basis| Fat basis *
(ppm) (ppm) Type (ppm) (ppm) Type
Liver 0. 0056 1.7 A 0.n23 0.65 C
Brain 0. 0045 0.13 B 0. 0017 0.016 C
Fat tissue (mesentery) 1.2 1.4 A 0. 81 1.1 C
Fat tissue (subcutis) 1.4 1.6 A 0.27 0.70 C
Trachea 0.017 0.83 A
Pleura (left) 0.023 2.9 A
Heart 0. 045 0.13 B
Blood 0. 0047

* Pattern of gas chromatogram
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MTROFEET, MEick T2 ESBEIGHEE
Thy, —iEERcH> T3 (Fig. 10). FEE
KREEOREILE &b IFRRCERE S5, HE
AR TH O, FABRERCEREE 2HERD
3. i3 80g TABIYIS ok, B ERE
= B9 5 EERERET DEBIRAN, BHBRAKS
3. TOMEEORMAENE LS. ABIIARNCE
Eidiznds, MEENCAEREE LEOBEER/L
ThBEEBTNERIEELTHS (Fig. 1. 20
TSR SRR Y » YR A A E S KD SHEE
KICERE 2 02D, EEHIKEB—IPHET
HIMZMHED, EBENCEEEE 4 5.
TELRBE () FERERE (B3 6x6cem,
MR, B M, M, SR, BESR, SER
RO Y vo<f, Q) &FEmERM, (3) Bk
(i 2,500 ml) &gk (&2 470ml, 7 1,000ml),
(&) Frigett, (S Hid>>mikkER & iR
MmgiEak, 6) EENBAER, (7) HEHHRZOU
BRI OREE, 8) &MY v EFIBHE,
9 &2BRTKE, BE.

R BB

A PCB 410 ik, RKEZE&EH oW T
FER 1 LRI TRIE Lz, % Ot Table |
ICRY.

x =

IHIERE S O CiC BB ILE R ORI R IC>»
T3, EHLSHIOPENBINTVE, 215
OM|ER LN, RERSELUNOHTHTE, B
EAOERRIE, BAL, SOokERKBIFIER
mEHREEE L bR, AEBRBE LROERELE
BHBRIREND, TEBRETE L ciRBELD
BETH0, AN Ts PCB LEERETDTS
T EOHRZMBEHEMNLEAONS, R —1
BEIC L 2 EAZE >0 TOREENREER
S LBRLDRELTNE. 2T TOEBREE
% L»T Table 2 TR

AEERET 2 23T b RER IFEHIRFETL
TPTH 5. 8 1HITRAENDIERS S CIME» D
H5¥ Az —vERT PCB BSRHENhTHS
B, B2HITIZ PCB RCrex—vERL, &Lik—
B A & ORI BB X BIE D e xo fe. Sk
BRE S, BSOS PCB koW Th, ARl
LRIFERT, HIFTR, FicAME, F2HT
W&, CHEIAZRL7 (Table ). 2z &b bE 24
RMEEE BESNTOEN, MELLTO PCB
OEEIHZOHOLMATROESITHD.

HIERE B TEBESEXRROIERES 5 h,
M ERETLAIZO LI Small airway disease

Table 2. Autopsy cases of Yusho
Age Survival . Dose of Date of
Case Sex from onset Severity* rice oid death
(yrs)
L. 0 m 4 mos. (mother) III (mother) 1968. 10. 14
1.87/m
2. 13 m 1y. 111 (5 persons) 1969. 7. 8
3. 025 | m |1y v 1.8//m 1969. 7. 9
' ' (6 persons) o
4. 73 m 1 y. 4 mos. 11 1969. 11, 7
5. 48 f 2 yrs. 10 mos. 1 1970. 12. 29
6. 46 m 3 yrs. 10 mos. HI Kanechlor 1.6g 1972, 10. 14
7.9¢ 0 | f | © yiiagtﬂﬁii' I (mother) 1975. 3. S
8. 72 m 7 yrs. I 1975. 4. 30
9. 59 m 9 yrs. 11 1977. 3. 18
10. 69 m 9 yrs. 6 mos 1 1977. 9. 4

Note: *Severity of the lesion is divided into 4 groups (Grade IV of severest to Grade I of

mild).
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DOREEELILNBZ EEsh, Thmd PCB
DD REERB R &  wFik I B MR % A L Tl
AR LIRASER et s h 2 2 ERZOREHE
BELTOAAEENRRONTHEY. HIflics
WTE, BERNIZEEREIATO LEIESEXL

& U THBEATEG, FREFERERD TS,
Hg EARER I, BEOWIMERELL T UE
APERRHEVE RS b b, FRE LA E U TR
PEOZ ERERIcO 2 ERERCERL TS
LB, EREMNICAT, S8, SELB LUK
MIERIBEAERIZS S LBVE, TOHEEDE
EEEL, thoofiixExT~T PCB it U2
ZiICiEsD 5.

82 Pl IRER I A S NI FFEY © 2 41 H oHREF)
Thy, PCB RKERSICIDIFTEEREELLZ LD
SEND BT LM BEKBENECATHE?. L
MLENSHBRTHEEIED O 2HA VTN b4
P PCB /v g — 3 CRBIZRL, W& LE—BAD
ZNEXALEL, FRBERPISHIIES L ToiER
M, EDLDTHRETHDEHOHT, WHOER
OWTRELMhTRELDR. L LRE S DR
DNTRABE S EIichi 3 BBOMERED
BEAENSNETH S ERYRTHAD.

RBAEERO 2R & i SELURTTHIEL &
SN ERGNE LR OEBIL AN, EAFICE

ERAERRIGZES TR EREEENTRTSD
Iz,

¥ & B

HERRE VEH BT L-aH 2 40okFRE%:
BN, HgEAONMRER SR s PCB#
5 EoBBRIcoON T L.

WEKZBILh-T, HRMEBLDD PCB ko
WTDAHFETo TR OEE B ARBEEA
BEiCBH N LET.

X [

1) Kikuchi, M. and Masuda, Y.: Pathology
of Yusho. /n PCB Poisoning and Pullusion (Hi-
guchi, K. ed.) p. 69-86, Kodansha-Academic
Press, Tokyo-New York-San Francisco~London,
1976,

2) HmBEsL, FEEEZ, BOBE BEX:
1975 ek 3 IRFERE O ZZIRG]. fEME:R 68:
156-161, 1977.

3) HEES:A, BFK AEERE: MEERAS
S BABHNORYE(E 7 = =— . BEES 6
65: 17-24, 1974,

4) HEBA, BT, BRNET, SHEHZE
LEERE: HWEEBEBLIU—BAOMmE R DR Y ik
7 x=—, EFE 65: 25-27, 1974

5) BEWMEM, AAEZ, BEEE, BpsEA:
THEEIC 36 1 2 FEIREEE & 15 & U icggktho PCB

Esophaltgus
. : Skin lesion Follicular Hyperplasia
Autopsy diagnosis Pigmentation | hyperkeratosis of duct Cause of death
epithelium

Stillborn Brown boby severe moderate absent CCoc;lcllmg of umbilical
Liquor sanguinus mild moderate absent Acute heart failure
Multiple tiny myocardial moderate severe moderate Acute heart failure
necrosis
Generalized amyloidosis very mild mild absent Heart failure

. . . - . . Rupture of liver
Liver ca. with cirrhosis very mild mild absent carcinoma
Osteitis fibrosa : . .
generalizata very mild moderate mild Heart failure
Stillborn absent very mild absent Uncertain
Pulmonary carcinoma absent very mild absent Pulmonary ca
Chronic obronchiolitis & : : Pulmonary
pleuritis very mild very mild moderate i{lsufﬁcien(}yr

. . - upture of liver
Liver ca. absent very mild mild carcinoma

*k Younger sister of Case 1.
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BELOBERK. ERAER 68: 133-138, 1977.

i - B - EH

6) Shigematsu, N., Ishimaru, S., Saito, R,, 1978.
Ikeda, T., Matsuba, K., Sugiyvama, K. and Ma- 7D EWEIE: miEE PCB i3 3 s e
suda, Y.: Respiratory involvement in polychlori- (B4 FE. ENEZE 65: 1-4, 1974

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

10.

11.

Legends of Figures
Case [. Skin in the right axilla. Hyperkeratosis of the epidermis with mild
follicular hyperkeratosis. H & E stain. X 1I,

Case 1. Left lung. Mild chronic inflammatory infiltrates in the wall of the bro-
nchus and bronchiolus. H & E stain. x 20.

Case 1. Left lung. Chronic inflammatory infiltrates in fibrous wall of the main
bronchus. H & E stain. x 20.

Case 1. Left lung. Small granulomatous protrusion of the bronchial wall. The
lumen is filled with a mucinous exudate and desquamated epithelium. H & E
stain. x 202.

Case 1. Left lung. A large pleural cavity encapsulated by thick hyaninofibrous
wall. The pulmonary parenchym is edematous.

Case 1. Esophagus. Dilated ducts of the esophageal glands with mild stratifica-
tion of the epithelium. H & E stain. x 5.

Case 1. Livet. Proliferation of bile ducts with dilated lumen and abundant stro-
ma in portal area. H & E stain. x 11.

Case 2. Skin in the left axilla. Follicular hyperkatosis. H & E stain. x 20.
Case 2. Liver. Nodular lesion of liver cell carcinoma in the right lobe.

Case 2. Liver. Hepatocellular carcinoma accompanying fibrous stroma. H & E
stain. X 50.

Case 2. Esophagus. Stratification of duct epithelium of the esophageal gland.
H & E stain. x 202.
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Chracteristics of PCB Level and Gaschromatogram Pattern
in Blood Plasma of Yusho Patients among Fishermen

Makoto TaxamaTsu, Keiko MizocucHI, Hachiro HIRAYAMA
and Sumiko INOUE

Department of Environmental Health, Kurume University School
of Medicine, Kurume 830, Japan

As we reported elsewhere, PCB levels in the blood plasma of Yusho patients among
the fishers in Tamanoura-cho of Nagasaki Prefecture were higher than those of the
patients among non-fishers in Fukuoka Prefecture. Qur hypothesis in the present study
is that the high PCB level in the fishers’ Yusho is caused by their taking PCB-conta-

minated fishes in large amount.

PCB level and the gaschromatogram pattern were measured among the following

five groups:

1) healthy non-fishers, 2) healthy fishers whose fishing-grounds were same as the
fishers’ in Tamanoura-cho, 3) Yusho patients among the fishers in Tamanoura-cho, 4)
Yusho patients among non-fishers, and 5) workers exposed to KC-600 in a factory

producing paints for ship bottom.

From the results, the following were revealed:

1) The PCB level and the gaschromatogram pattern of Yusho patients among the
fishers were like the sum of healty fishers and Yusho patients among non-fishers. 2)
The PCB level and the gaschromatogram pattern of the healthy fishers were similar to

those of the workers exposed to KC-600.

t tolfith PCB OBES LU — 74—V,
EFNFNOBEMEO PCB i &k 2 BIEFRPE4ETE
AARRETRB L THBEZSZD o, BHEEE
BEARITBN TS, BEESIUHERE L KM
th PCB it 50RO, BicaBEZH
MR OWENHFRE THECER L E CUTRERE
BHELWS) olifh PCB BEEERRTOMERE
KHANTHEEEL, E—22%8 —~ Vv IHEDESLD
Nl TNTCOMEERIATZ7:0D, AR IMWES
FEQL VIR ORERTEOEBPERD MA DR
¥ PCB LR L 72 KC-600 FdkE 75 K Ik
PEIR & & Hulgr U2 28 ST R A e,

HRELVFE

1. xig%
() HERE
LZTRTCEDVBRVROERE NOESREZ
7. BRETEEL, BEEERSTOhE—F
B2EZF2LILA2 4 F7OMESRE 234 (BRifi:
FSOELH~BEFS3ELA)

2 BRMERE

PCB OBEALIAFISARZT A vE BRLULE
BEALEBEZHIOREREEZED S B, % PCB o
FRr7uw b7 7 6TA24 72 RTHDITL, &
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Toxic Compounds in the Rice Oil which Caused Yusho

Yoshito Masupa
Daiichi College of Pharmaceutical Sciences, Fukuoka 816, Japan

Masanori KURATSUNE

Department of Public Health, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

The rice oil which caused Yusho has been analyzed for toxic compounds, identify-
ing polychlorinated biphenyls, polychlorinated dibenzofurans, and polychlorinated
quaterphenyls in it. This paper describes the gas chromatographic pattern, structure,
and concentrations of these compounds.

HEBEEN RELTAETIOERET 3. VI B oBREN 20 BRERICKESATH
BZOPHRTHS. WEOFHRWERAF 27 n—i 400 (KC-400) g74bb, #YiEIeT=—
w (PCB) TH 3 LEHEAHBRIEI ONT V. UL, £0%54 244 vihicid PCB DiE»
KRYEIY Ry 75y (PCDF) 2R VE(7 2 —2—7 ==—n (PCQ itz h, FER
YERETH 2 ONEHICHETERLES2TERL. ik, 4ETRITONZIED HRME i
BHTaMEEE NEFNORMED/TTERRL, FNCEBDOERENA 12

1. PCB

THIER S M, JERENEBRLZ 54 44 VB hBE D DOEED PCB BSHEHShZZO
T, WMECFERWE R PCBTH3 Lah, MERBOETERY, BE™, KRE™, ®EK, b
IEEHP 2 & PCB OFEFEMIEH SN, LHL, PCB BEEOH BLO BHRABORY
ZHOREKDO BAEYMTH 220, TOFEELEBARIHELL ThbhTuniihoik. 20
%, PCB BAEBEZIFELRLTNARZENSGLDWSY, HLpiEmLny, BEAENERELD
T, #E PCBO—AESEZ LNLPY. bbb, BFHERREEN VT2 /u<
F75 7RO T PCBORE -7 DEIDNTERTIAETSHS. COFERISOIKEHBREN
THE—-7 0 PCBREITEEARICE 7.

FHEHE—OMEEZROT, HMEEEESTO PCBAEERELL™. 20 EO—84% Table
g HBOYic, BREHEX THEMAORIICEI VR TLLREOMKO PCB SRS
b Table 1 it/Rd. Zhicksd &, BHIRIEL MREL LBEBZOMMTO PCB BT
—BADZNLEAFELDOTHICHOEET, K&ERBEFEOWELOL. BEALYKROEEHEDO
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Table 1. Concentration of PCB in tissues of patients with Yusho

Time of PCB concentration®* (ppm) Gas
Case Age Sex Tidrgithof Adipose tissue Liver Chromatogram
(operation) Whole Fat Whole pattern

basis basis basis
Case 1 Still-born Oct., 1968 0.02 0.1 0.07 _
Case 2 17 Male July, 1969 1.3 3.7 0.14 A
Case 3 25 Male July, 1969 2.8 15 0.2 A
Case 4 73 Male Nov., 1969 3.8 8.4 0.07 A
Case § 48 Female Dec., 1970 0.7 0.9 0.07 C
Case 6 46 Male May, 1972 4.3 6.5 0.08 A
Case 7 33 Female (Sept., 1972) 1.9 2.9 — A
Case 8 72 Male April, 1975 0.2 0.4 0.07 A
Case 9 59 Male March, 1977 1.2 1.4 0. 006 A
Case 10 69 Male Sept., 1977 0.8 1.1 0.02 C
Other Male Average
disease 0~61 & 1973 1.0 2.3 0.05

(31 persons) Female

* Calculated as Kanechlor 500+600 (i:1)

PCB BEENAEINTHENDT, #HHSTZ30EFHEL WA, PCB ERickohrEhogEE
ThorktLELONE. BEREFEKTO PCB BER 20 2% KEPL, 1£#%iIcid 1~4
ppm E7iD7z. ZnLlk PCB BEORDIREFINEILNLD, BLALERLVRVTAEET
HBLTHWEEDEEZ OGNS,

PEDX>cifFBEFEE—RALT, it PCB BERIAIUWERA SN LD, ER
DOFFERLBBLCBOTIE PCB OFT R/ 0w b3 L8~V R—BADENERBIEZ2EBEL /0
2 T ARRLEY. COBRKRMKEFO PCBIzENTH Bohiz®®. 197348 it LK%
THIESNSRIC R L 7o SERERE 4l ZOMEEEEL T PCB £~k &5, WMEREOD €4
—v (A —v) RRTED244, FTHITH L~y (BXE—V) DD ISETHD, —
BMALERBED/ 22— (Cr2—~Y) DHD2ZTHDLY®. #noDBEFEOMP PCBEEIR A
NE—=VDHDIEL, C2—-vDHDIE,DIM, REBEEZZEINLE,LO/. 20X
x/nw by 5 a% Fig. 1 iKR3. colith PCB 02—V BXUOEERIMEEZONSNS
R FIAEMEN Y 7Y 54 FEBEY, MEE) v vBED, ERERY, RBERY, O
e B A, RBERST, BIOHEE HEBEBRY foF#iBvTHENONEL. Fi,
CDNE—YBIVBRERBEEEZHO—>DEEE LTHESHELLTN 3.

HMERZOMB BLUMEFTDO PCB % Jensen 50 L L 7 DBEED L Apiezon L 7
SAERW AR/ n= 757 WhibdE Fig. 2 OXHiKisd. Zhod 5 E— 2 1chHY
9% PCB EMELEERLT, TOMELHELLER™ Table 2 0k5Thok. %/, %
PCB Ei#:kolnd PCB BEOREF & Table 2 Rl WESZTERC—21 YT 3
2,4,5,3, 4-pentachlorobiphenyl OEEMN—BALID KL, ©—27 5iciEYd 5 2,3,4,5,3,
4’-hexachlorobiphenyl OEENE OB TEH 5. 2,3,4,5, 3, 4~hexachlorobiphenyl ®
BAFEERAIEBENECEOHMEROER™ 5207, MECKREZ%M S LTch s PCB
RIEEOHNICTT 2IERAE T L T BENH A 5.

HMEREARAOEEED PCB EMHMcERIKEIL, Z0% —BAD PCBEELVED
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Table 2. Concentrations of PCB isomers in the blood of Yusho patients and normal
persons
Peak . Concentration in blood*
No. Assigned PCB Yusho patient Normal person
(N=9) (N=7)
1 2,4, 5, 3/, 4~Pentachloro- 0.13+0.05 0.22+0.09
2 2, 3,4, 3, 4’~-Pentachloro- ND 0.05+0.02
3 2,4,5,2’, 4, 5'~-Hexachloro- 0.52+0. 22 0.15+0.07
4 2,3,4,2’, 4, 5’-Hexachloro- 0.65+0. 2! 0.17£0.07
5 2,3,4,5, 3, 4~-Hexachloro- 0.28+0.07 0.04=0.02
6 2,3,4,5,2/,4’, 5-Heptachloro- 0.44+0.15 0.12£0. 07
7 2,3,4,5,2, 3, 4-Heptachloro- 0.28+0. 09 0.1140.04
* Mean Standard deviation (ppb).
ND: less than 0.0l ppb.
4
5 A
3 &

b "
° 10 20 30 min,

Fig. 1. Gas chromatograms of PCB on 5%
SE-30

: Kanechlor 400

: From the rice oil

c, d and e: From the blood of Yusho,
pattern A, B and C

f : From blood of a normal person,

o

o 20 40 60 80 00 20 min.

Fig. 2. Gas chromatograms of PCB on
1.5% Apiezon L

A: From fatty tissue of a Yusho patient,
B : From fatty tissue of a normal person,
C : Kanechlor-600,

BWEETEHEI WD TNAEHE A LiliciR
iz KC-400 B DR 3 PCB
BEMEOBRAY TH D EEIONS. HE
BEY KC-400 % g L/0b, KC-400
DREADOESATH 3 EREEOEN PCB (F
I3 ~5SEd) BEHERO S bicHiftshT
BEAERLTYD, MNEDORSDTH 2ERM:
DEW PCB (T 5~T7HE/E) 2> %T
LHER SN NTESTNS. HERBEOHB
PMRETERSIN TS PCB OXKEEHIZZ
DEFEMOE N PCBIrL32b0ThH 3. JHE
BACBOT, 74244 VOBREERAD
Mt PCB ER & OMicE R HEBEESED
ENBCE® BCOHEKERBLTHEHO

~Fr.
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LI OGNS, Fi, PCB EMARIC LD EKAO ERENEEICEL S EEBYERICEIST
%Egﬂf(ﬂés)n)u)_

2. PCDF

HMESZENERLES A 244 VOB CZOmicaENs PCB BELVIHELT, HMER
FZIFEY 2g © PCB 2B L EHEINTHEP. $7, IWEREO HERE PCB 13
70 ng/kgeday & #HEINTVSE™. ZOFHERS A 244 vho PCB EE4A 2000~3000 ppm
ELTRENTVS. UL, ZOBOFRICLD, EEDO PCB BE 1000ppm BETH S
LIEINTHLEZOT®®, Fid PCB OTHERE BIURERERZR FEOBEOXELT LS
ZAHEDOMELVWC &IKls 3. —F, BA0HMEROERI D RD c—KAaRHFO PCB RHMER
PCB BEED — Ay 250 ug/day DITREBXICESATNE™. 1| AOFREKEL S0kg
&35 & BEEIZ PCB EWES Seg/kgeday PIT LS. COEEEREEE 100 ERIAALE
FTHBH, e LEZ D PCB ENEE MEICE 2 EEZ 2 fILREREED MENELLT
WA LI RMERL . hEIE PCB DAOEEOCEN G KBS L TR EELD L
D EEFBEINPT. LS50, PCB DO HHEER/IEY, Blby~NvyodFvy
(PCDD) k¢t PCDF iiEnde®ici®d®, PCB &Etic PCDF s hT0ihd
ThrH™. 22T, WMEBREBVERALLZIARTANVEDRLIZET S, ¥ Sppm @ PCDF 23
MBI, A7 — D HEDERKREL D254 244 vthd PCDF 3o E#EI s
VT HRBENVPOY, 2o EARERS M.

34 244 vtho PCDF g (Sppm) i

54244 MICBALY KC-400 t&2h 3 Table 3. Concentrations of PCB and PCDF

and their ratios in various ma-

PCDF £ (20ppm) X FEL/ED 250 terials

BiciYMd 2" (Table 3). ZDXk3ICHEE Materials PCB PCDF PCB
KD RERELIE D AD S ihon, (ppm) _ (ppm) PCDF
Heh KC-400 % 300° Dl boEE T nsL Kanechlor-400 1,000,000 ca. 20 50, 000
fcif&ic PCDF OEEMBELSHERT B L Yusho oil* ca. 1,000 5 200
ZRORZLT, MOFrRE S PCB OmMAIC & Patient with Yusho

% PCDF @ &R ZRDT 30T, Adipose tissue 1.3 0.009 144
KC-400 @ ZBEMBA K L VBB CAEL 2 Liver 0.05 0.013 4
PCDF %8 KC-400 & &%ic 54 244 vic * Produced on February 5 or 6, 1968.
BAINLLZDEZLONTNS.

U IEBRED EIERS Tl 2 8% S Lo R, wink»od PCDF 2tiish
7. DS BBROS> 5T, HHicBT PCDF 8 PCB LEUCEEORBECER SN
TN g EREMTHE D, PCDF (3 KC-400 icidEgic/EEE (0ppm) THohd0
2, M, 74 244 v~ORNh, AMREBIUIEOBEEZRT, BAOCHFE T PCB LREEK
1o % Table 3 [cxd.

MESRERSPICEE T2 PCDF E4KOBENRF R/ n<v 7574 —BLOPFR2m<}
T3 T74—<AZRRZ bR FY =Tk BHAShE. 20X PCDF oGl X0
Bho@EEes Fig. 3 3L Table 4 KRd. 54 244 vihicid 4082 FAEAE L PCDF &
HERY 055, MEERFCIE WL THrEEFHED PCDF EREANEH L TE 0, PCDF %
BRick DENBEEENENL B EE RLTWS. Table 4 /R L7 PCDF E#:kD 3 5T,
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Table 4. Concentrations of PCDF isomers in the liver and mesentery adipose tissue of
Yusho patients

Case Time of death  Tissue Concentration of PCDF isomer (ppb)

A B C D E Total
2 July, 1969 Liver 0.7 0.3 7.1 6.9 2.6 17.6
Liver 0.08 0. 02 0.4 1.2 0.3 2.0
3 July, 1969 Adipose 0.6 0.3 1.0 5.7 17 9.3
Liver 0.03 tr 0.09 0.3 0.03 0.45
6 May, 1972 Kdipose 0. 08 nd 0.2 0.8 0.2 1.28
8 April, 1975 Adipose 0.4 nd 0.8 0.1 0.5 1.8
Liver nd nd 0.02 0.1 0. 04 0.16
? March, 1977 f4ipose nd nd 0.2 0.5 nd 0.7
. Liver nd nd nd nd nd —
10 Sept., 1977 Adipose nd nd nd nd nd
A 2,3,6,8~tetra-CDF, B: 2, 3,7, 8-tetra-CDF, C: 1,2,4,7, 8-penta-CDF,
D: 23 4,7 8-penta-CDF, E : hexa-CDF
tr: 0.005~0. 01 ppb, nd: less than 0. 005 ppb

2, 3,7, 8tetrachlorodibenzofuran B Lkf 2,
3, 4,7, 8-pentachlorodibenzofuran [ JE&IiT o
= L, 23,7, 8-tetrachlorodibenzo-p-
dioxin LFEBETHS* LEFELLNTNELC < :
LB EERETS. AR ERELTVS
PCDF o#WHicET 2 FR%E T4 T 245
NH 5.

5B, MEEICEF 3 PCDF o®REZERAT
i otT &id, PTlR~N5 X5 E@EEHE P

30 40 50 40 min,

PEEIKILDEZELLNEODT, LK Fig. 3. Gas chromatograms of PCDF frac-
z &K= - tion from the liver of Yusho patient
SEMATEICI 2D THE , (upper) and of authentic PCDF
(1) 54 RF4vENEHRTZILET, KE isomers (lower) on 1. 5% Apiezon L
Hprrhxrsn—rD5b, &td PCDF EE A 23,6 8-tetra~-CDF
. B: 2,37, 8-tetra-CDF
DE KC-400 ZEER L. C: 1.2,4.7,8-penta-CDF
(2) KC-400 % #gktke LT HAT 3 nipk 4é8 penta-CDF
: hexa-

KEWERETERES /20t PCDF DA
WKL 7.

(3) PCDF %43 KC-400 #3754 244 Vi BASH, BEETHENAS 3 KK,
PCDF % PCB Xy BEdEniwic, PCB OF) £ ¥ &h, PCDF QREEIR
PCB icHxT, B2,

() PCB BLU PCDF %4%r5 4 244 M BEICED ¥rAOEHICh>TEBIE
2O THERMEL 50, B¥YEE T PCDF @ | AL 8HFHEIZNEE ROHOTI
14", PCDF % BB T >5 210, FEHKDHED PCDF TOEVEE, KR
FoEEERCLIzcEX biﬁ?’ééné“’”’

(5) F5A4ARFAA4rtcEENS PCDF it 3BEHOFEY BEANESLEEL, TUXEEER
KEHPRER SN TN 3.
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3. PCQ

IERE YRS, 54 24 4 vihOBEBERSEASTE 3 L BRSO ECX D ER SN,
Z DEE I 1000~1500ppm TH 3 EEZ o™, COEBERIZ SO0 ¥EE+L T PCB icE
DL BDEER, 5S4 RA4hD PCB EE 4 2000~3000 ppm & #EE L. 20K, H=R2
w774 -k PCB QEEMNFRIIZDPY, coFEEANT, BULFARFA40E
G L7c& T A% 1000ppm @ PCB 2B L7t EE0A2. 5D B0 EEHEN
ELnETRE, 74234 0icid PCB B4l 1000~2000 ppm i #2493 2 FIER (LSS
FENTVBEKRE. ZOAMELT, RKERNARBEEMERBLIOT A V) 1 OBREE
MED I N—THBRLIC 54 RFANVEZFLT, FhF PCQ #HIULEZW®. 2o
BEMEATIC L 2EROERMED» S HEL TH 1000ppm BETHZ L EXONE. 74214
wvicld PCB SEEE®D PCQ BEZTNTHWHY T, HEBRZFILELLOBED PCQ EHL
Tfe &g 3. Lch>T PCQ 0FEM BLU EARERMELH~N, WELO BREHEL
THLMENRD 5.

LOEED PCQ BELECTHEREINIAAFTANCEBALELLDTHEAI . KC-400 21h 3%
NWAIRRETMRLT PCQ OAFRELZRHFT LA KR, MAsh Ty KC-400 ko0
200°C &/ KC-400 75 PCQ &N, Z0BRERZ LTHTHDH. LirL,
300°C Pllhic m#isnic KC-400 widBEED PCQ Mfish, BVESEST KC-400 ©
10 %BED PCQ MERINTNBE DL D7, MAEERE BIURBOLENRD 5> hhid,
PCQ oAERIHEHZI D LEZ 513, 300°C Dl et hiz KC-400 5512 PCQ @
Zic PCQ z—5 0 (PCQE) dishiz. 54 xF 4 1ickTsd PCQ Didhic PCQE
OHFESBED ONTOEH®, 2hid54 244 vic BASH KC-400 28 300°C BED &
BICMASNICEEZRLTVWEEZEZILNS. O IRLTAERESh PCQ BLY PCQE
2B KC-400 M54 244 vic BAZH, BREIBTHEETCH#SNSE PCB oiy
PCQ k0 dBLERTE.DIC PCQ OEEMIEAILAL 1D, 54244 vihTik PCB
EEEERESI.dDEEZL LN 5.

KC-400 ojn#ic L v&Rsh 3 PCQ B, 300°C Dl lomATH#AT S &1, KC-400
M50 PCDF A8 ESETLTNBEY®.

DIV EEEZSDE AL, PCB om#
k3 PCQ, PCQE Bkt PCDF @A cﬁ©‘—°—’©\c-n e

‘‘‘‘‘

HRO LS CHESNS (Fig. 9. 2370 >/’ O rome

PCB ORTHIE/MKR /23 BER OIS
Wi kv EFLT PCQ &5, zorh O

TREEALT, 2470 PCB HEALT ””WB°QXE . -~
PCQE & 75 5. BHi{bK% % X O B oQ =
HFHTRE, BEZALTHEELELON e

PCDF T#% 3. ORI BEZOANLTL @;@ peae
THAFARALLOO, $ubb, RYEME

Fig. 4. Formation of PCDF, PCBP, PCQ
7z=1LY (PCBP) 04fR&ELONS. and PCQE by pyrolysis of PCB

4. ZOMOFRIERILEY

PCB, PCDF, PCQ XU PCQE PO HRERLAMEL T, HESBENFEHALLS 1 R
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AANVBEBEBEATOSE 50, RIEME—T7==—n (PCT)*®, HYHE[{F 74 22
BRUORVEMEF 7 22— BB 5. LidoT, MERBIChLEBRERLEDLE
WLTWATHAS. PCT iclL TR, BAEZTOLC A, WEREBOMEBIrOBHESHARE
H@F 70N, BECEBEO—RACHEBLED® roREBEATHZOT, HEBRFCBLTD
PCT 2EBESNTVBETHAS.

PCBP {3 PCDF % PCDD l[EfticEEOBRNMEAMEELONTE D, PCB SNASTHT
PCDF % PCQ A Sh 2 @B c—MicERI N3 EEddb 3. 54 244 vfio PCBP O
AREBRA SN, BEOLIABRHEINTOIRN®.
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Hepatocellular Dysfunction in Patients with PCB Poisoning

Chisato HiraAvaMA

Second Department of Internal Medicine, Tottori University
School of Medicine, Yonago 683, Japan

Enzyme induction in patients with PCB poisoning involves an increased rate of
metabolism of exogenous and endogenous substances, resulted in the diminished circu-
lating drugs and bilirubin. Theretically the patients may have a reduced bone mass
through a lowered 25-hydroxycalciferol, and secondary porphyria, which have not yet
been proved.

HRERROMEHEOS B, b bt 3 BMEAREZLUBEELTEESATHZ0E, B
2D hexachlorobenzene (HCB), benzene hexachloride (BHC), dichlorodiphenylirichl-
orethane (DDT), dieldrin 7t & iEh, THEF® polychlorinated biphenyls (PCB) 71 &5
BFonz™®. InbOPBERVDLYZREFLEYE L LTERESN TV EH, ZOHEOIE
RiF0bWw2EREEE, HRERTHZ. ZKXEREROBRBIBEOEEPEICID>TKAREL
FTEENTL 3.

PCB QAKICHT 3 IEAZHMEREICE Y 2 BANTHERRE»OE LD TAHZ L, KOEIL
DOREEFERTH D, WCHBEIEZ201E, #REETHZ™. Lrl, ¥OTHEEhEIT
FEZEEZEHLDTERETH . LEAE, WEEZC>DVWTOMEY Y vy, GOT, GPT 7
EOz7 ) —= Vv RRTEREEPEDONT, Tk BSP BB THEFIAD SN TN,

HEEEREOEKRME (1§D KoWTOBERKIZE, MEEHEVAVTREFREYD LY
o), BENEZRICX? SBE/MNIEFREHCENLTEY, RRNADOERPRE ZIER
BH—THo"P. CORENGEZLZ L, D ELTHRBEORENIEES . FEHIY
B OoBBERAOBICEZELY, chidfllRoEERRES2L0s, BGERTSDOLE
Ztz. COFRBIZOHE, HBRHOFOBHEFRTOHBEIL TS,

HEEALRIRLT, BEFLAMESLLT PCB EEAED L XL 5iciiY, PCB RELHT
KEYIRHNBELFTETICEPREINTEL??. T RLLMEBREOHERTRRZ VbW
AREFEOHEZNEM L BLoN3L5kKE2k. b5, PCB 3EIiiv—F 1 VO
BB EA R SV, FREVASVTIEIFBIE O RENS2 & #ASh20THS. AFT
i, PCB hHBIAH LN B IFRGBER L MEBREBTIERNERERNSEEL, HEaE i
LicnEES.

MR D EED
PCB OABHREGERIC X3 L, [BHF AERLEOEE, &ML ELEC PHEEFESEN
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BONBP. 2l FOEREETCHAHOLNIORFEROENTHS. COFEEBOHNEG

BiEoHMnEAT, FFRREERCHFOIROBNCEZ b 0EEI NG OB Mg
FIEE/NEE, KB BUNMER CRRNEEORINN A NG, KRERSERTROE 7 ¥
AT IF—¥DOLENLONZBEHNH EH, HWESEETE, PCBILX3E#EESNE T VR
T F—EOEREPEEHRIN TR,

PCB ic k2 EH/NAEOEME, &L T ERYMRBESR (mixed function monooxygenase,
Arylhydrocarbon hydroxylase) O HFEIC LB D THB. COBERDO BEARNIERIIIEELY
BAKEEMEC RET260THE. 12EXE 7=/ " —nid Pu 2F8EL, SEOE
BORBAEET D, 2Fra53 v b vid P 2FEL, BRBEIAAEO RBZLET ST
EBHSNTNS. PCB i, Puso, Pus ODEEEZFETZEIHEINTNEDT, FED X7
VA RTEL, 0B ELHRNY. PCB 3% 5ic cytochrome b;, NADPH cytochrome C
reductase 75 S & H/ET 5 EHPEIN TN 3.

EYRBEERFDED, £BICELSHE LTS, PCB mERiE, FoEs i
BB, i, SIBRELOEYRBFBROBFELAONS. L2, EBYRIBERGAMNKI SERE
LTn3DT, PCB i3 AMEKOEYRMBERD FEEZHEL S RN E 3. —itic
EYRBBER I AREDEOSH12 6T, AEREMEORFCLEEL T30 7T, PCB ik
BAEKCBIARBE—BICAET IO EEIRNTNREESL. SOHMERETE, MRE
RICHT2HRBEEFE LT, XBEOWBEME ERALIVREEINTOIESGNEZ WY, h
DEKIC IO CEMRABR IS ORBHINLRBLEZbOEELON B,

BRI R RBEELABRES 2 HNICR, FEOEYOIMPER
PHEHVONTNE. BifE, COEMNDRDIELERLTOED Controls | workors
BT YFEY) VYO EBIET H 5. Alvaves 5V i, a vFE v —
#%k75 v b © Aroclor 1016 (2~3 #{k# ® PCB %4&ir)
A~ SER RS NAREED 7 v E Y YREBELZFAELE
B, 7YFEY VLEHE RO 15 6 BicE LT, fERETR
10. 8B Th D7 L ELTVSE (K1), X3 TVYFEY
VRO ERE 1, DDT, Lindane 8l THEOREZE B VT H
EXNTBEOT?, PCBAE BT HEYRBBRLFES
Z2CERHETHAS. WEERETE, FEOHEEHIHEITL *
HRZ23 20, coBEfio—Dic, HEsLEYORE O NE
E2HIFTHCENTEEELS.

HERBKAONIERD—DIC, BREOEENI TSN,

20

o
T
)

=
T
-

Antipyrine ty (#sf)
2
L ]

—BICHIERE TR, MEI VYA, BREESICELZATNEOD R | e
T vy AREERE TEHTACEZTE RO LALE E1. PCB %&frav
o, BF, BURHEEREIEREC £ 3 Y ORBOBENE S 2 %};;‘%ﬁiﬁ
s, ERRBFRCLOEL I VD ORBAEEIERSNEC ) o R EED

EWHESH, EEELOTLS.

7zEZiFE 2 3 v Dy (cholecalciferol) %, FFOXkK{AD NADH, O, £ RE L3 2BERT
EA&D v 3 vD (25-hydroxycholecalciferol) iciz#fa &1 2. Anast 5 354 v EE
Ado/phNRico0T, BERE, MED 25-hydroxycholecalciferol, h v AR L IEER,
RABICHNREFECETLTWAZ EAEE L. ChRIETF Vv I VBRI 3 AR AOBRFEDORE
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B, e2 31D ORENBEFLELIERTH L LHEESIhE. Lo THlERSE, £
REZECAHONZBEEC/NEHOREBEEL OHERO 1 ok, PCB itk I vD O
WAELEZBCELTRETHAS.

— MR RBEER L, B 2BERE O —BEERLTED, REWE S &% EEHEML
L, ¥4RBEEYE CERIY 2 FAREENSZLONS. LELEHORE, COBRROFBE
i, BUHEYEOREMYBEEFATIAERGEIONSE. LR, HIEOBRRMKERD
B, BYRWBBRBZUBREFALTEY, ZOoBZROWEE, ZohIlEHEARETICE,
ThEFORBUAMETECEBERNHPESILTHEY. WEREOBRERSFHHLIIE, €
DEIBEEPLOENTDLETHAS.

—7%, HAEOEXO FEEEHIT O hERBENCIICENEESNTHE. &L
E, MBEO v vk B TREER EORHBEOFBCLOTREESNS. Reynolds 5%
I3, Aroclor 1254 (£& LTSH o PCB £4L) THMRELLZS v Mg v vE RAX
¥3E, 2EBEKROFELS Y27 - ERBEBECHENL, FOBHATHE, /NIREHRLETS
IFREELL LN EHELTHE. —fic o+ v OIFEER, EYRBBERcX 38, BT
REPEHEESNTHEIDOT, PCBARZDLINEATO FEELEETZCLITHZELON
BLLATHSED. Tibb, MERBRARTNEK »reYicX3FEEELSFPTNCE
ZRBICBETHAD.

EEUIE VDE

PCB ik 2BAFEE, ARENBOAL LT, ARBEMEORB IAESEE. &I
7z /Nvez—, DDT BREOBHEFEAR, btV Tha—-FV—rvoREZAESYE
ZCEBHSNTNEY. zhida—FV D 6 g fTOKB{LEEET D THB. FE, B
HRFEEMICE 6 g hydroxycortisol @RS HiNd 5. & A X, DDT SETHO {LEEH
T, 7=~z v ORHFTELMAT, Rth 6p hydroxycortisol o HEtdS #ind 3 &
HEIXNTVANY, MERFERBIZEHCHDVWTRBEEETARAETHS. 7K, =9 +Y0
PCB th&EMicis, 7 & x5 v, androstenedione, estradiol O iz BiF 2B TTEL TH
B30T, BT INORTFEA, Fhrve YORELEAEL THBEDREETHAS.

—HF 7=/ e E - icE D BRFERE, EYRBERLE 54T, UDP glucuronyl-
transferase &ERICEEI NS LEEEIN B LD, Y yoREBEETSE. &EZE, 7
2/ NNE R - vERERBEEREREET R E, MBI NEVYOETHLELNED, FEECY
VFNBD IS o BREAERORPEESENT S EMESNTNBE. T, 72/ 0%
— .t Gilbert FEEFE® Rotor JEREHO MBELY Y ME VA ETESEBRY., Nz —n i X3
o vBBEASROFEL, EHERETLAOLNI CEVEBRUCELDONTH .

Wbicik~<tz k5, MEBRETE V—F 4 VOFBECEELZALRHLDLDOT, EEHEOBL
He - I oBEFTEREOBKNRREICER LT 72X RF 6 g-hydroxycortisol %
MO RBBEORBR R EEZI TN, FEMEHTIVWHEFTE L. I
rGTP EHLBEFEOH 2BREOHELL I EBHESNTOLEY, AR ORIZTRER
DERFHFDONTWIED. 721, NAER—VIREIAZBEEZEORBEORRNLS, H20EEE
BEICMBCYAE VO EHEBHZO0TRBOMEEL, BANKOBE YV EVYOFEEE LD
I3, BMEEREVREL L AFEROLIINEDC L TH 5.

HESRE 2SOV TOEE Y e YR HET S E, 0.4840.26 (S. D) mg/dl ©50, #
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20
300:
. T=-0.349
(p<0.025)
Y=-0.215 15
. (p<0.05)
E =
b4 €
3 200 . 8
€ ., =
E . E‘ .
£ s £ 10f°
¥ O | . - 3
€ 4. @ ]
& i1 € LI
00 ! i i g . 8
1en W
¢ 3 . 05 oe . .
: LT nee ot o o
1 » oeg o . .
L] L]
L]
05 10 15 20 10 20 30
Serum Bilirudin (mg/100mt) Blood PCBs{ppB)
X 2. WEEFCSYsIEY Y veyBELMESEEN PCB BEL

@E@,{;’éllﬂ)

EIMOWRME 0.8710.33mg/dl ithh2 & 0.1 YORBBEBETHRBREN S D, HEEH L L
JMEREEHOEME 0BGEES 2 & 101 fic, HEGE -0.215, /404l PCB &
OBREASZ &, HERE —0.349 L, WIFhbEEREOFEERA N (R2). $1bb,
EERETE, B Y v VIESED . Thid, B8%Z5< PCB itk UDP glucuro-
nyl transferase OHFEIC K BEHDEEZ SN,

L L7ds, PCB 8 UDP glucuronyl transferase % HEL 3 3 hEMICOWTIZEER
BEMEMN £, Grote 5 |3 Aroclor 1248, 1260 % 5 o bic #5 L, p-nitrophenol, 4-
methyl umbelliferone % KE & L T/HF® UDP glucuronyl transferase jEE4HIE L -5k R,
INOEREEE2ERELD FRELEYD, VHERICE S LR LESEEZRLZERELTL
5. WERCOBRE»D, PCB BHRBUZ7 vy o vBRARERETZY, TOHHEOK
BENRFBBRICBNI DO EHEL TN S.

COEAIRF—2EISNT, TREEREOZEIK, MEC ) VEVYRESEEISN T .
LipLidds, MBIy ve o ENEG, £ENIKS 0.2~1.0mg/dl 2XEEFHTIC L,
F7, HMERBCTRBEEACIIBEFTELL MOS0 T, WEMCIEKLEOTS, 2ZH
HERBZLRBEBIBNEEZL LN D,

—F, FAELOHECETX, Bastomsky 5% (3, DDT, PCB (Aroclor 1254) g5 » b
izki+ 3 UDP glucuronyl transferase (BEv Yy v r) %L —iic UDP-glucuro-
nyl transferase FEEHFEUNHIOT, Y ryREIKELTRE YA VEEERHNS
MENRHB7-OTH5B. ZOHER, vyt UDP glucuronyl transferase (3, DDT F 7 |3
HHERIC MU 72038, PCB B TREBCEMNLEL 2 EHMELTHS. £k, BEOBREZEX
CRIELEY Gunn 5 5 b PCB 28532 &, MEEYMVEVRETLLEND EED 25
BEBTHS.

—fiic PCB c X 2BRFER, ERFMP PCB 0%, PCB o558, #HEMHMLSK
O TKENREENAOND. T&Z, Goldstein 5% OfEIck 3 &, PCB (Aroclor 1242
L 1016 DEAYD %5 v PBELBE, EYRHRBERO FEE I Tic LERPRCED S
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373, glucuronyl transferase |26 D ARICERERD, IO 13{51CET 3 EHEL TS,
Bastomsky OW%id, PCB 54 B OEHMOERLOT, WERELTLT 5DiCE,
EBREENPKRETH A D.

7o ORER, PCB itk MBI VEVYOETESRTLOE Y VE VHABROBEK
oV EARBLTNS. 543 Gunn 5w b7, PCB [F#f# Sulphadiazine 23fiF Y v
EUAETISRAEEE,LD, L5 PCB, VY rEVEMEEALOESEHAEL, MEY
YA VDB BERE LELEZSDEEBEA TS, B/E Gunn 55 b TR EYVEVEF
KB O TKEBRIES NEH et s h T g 5 Ln®.

COEBEMET LS, Gunn I o b TEYREEER L UDP glucuronyl transferase ZEHiE
TEZEBBEAERAETH S, LirLEE Kapitulnik 5% 13, EYRBER, LK
Pus OBANRFEBERTH B 2, 3,7, 8, -tetrachlorodibenzo-p-dioxin (TCDD) % Gunn 35 o }
ST 3 e, MBCYNEVHRETL, EREY1EYORBOTLENL SN EHELTH
3. z®E4, JFO UDP glucuronyl transferase {3301 L T 7L 28, benzpyrene hydroxy-
lase [Z 16 ML TIN5, AT e Yy vey, Saso yBASKIBEIATHIENE
ZAMD, BELL, YV Py TEYAMEVKEBIE LD, BEHGFIEEEENS D
DEWELTSE. —fkic PCB iE, Pus OFEYETHBREEETSL, PCBItLBEL)
e VIIER, EMRBEROFHICLZ ) vE Y REDOTUEC I SFREE ST o LS.

DED XS B#E,S, PCB RMEERIET S © ) vE Y OBEREREL, FIET3E)Y
Ve yOEREFET Y, SOFHETRE Y vEYDO S vy a YRS, KB &2 EE
TrEBEZLNS. PCB 3203 p NVEZ -V ERALNS FBE/ER LD 2EERD S
n3W. 0FnIctk PCBI, TAT7IVERATIILICEDT, EYEYDLELTEE
DR, ARBEHBEELT VT I v EOREGEHREL, “REUCIHOYEONEREZTESE S
CEHERICANDSLENRD .

7277 Yap 5 BFWED PCB FIRNPE LU LATHO Mgtt ATPase, Nat K* ATPase @
EHEAETEE3R/EL LTS ZOKEL FHBRCE ) 2BEEEERRLTED, &1
W RHBEORELFESESHDTH S, RO THERETIAREE, AREYEOEME
LRV BE S HEPEEESNTVAEC &, EAFRE SN PCB OofitEES LS C &
ARBLTVS. HE WEBETROBET VA VETI» X7 72 —EDERBAONE, 20
HHO—DKEMBEEBEOREDOTREN ST EN 5.

BRIV T o U VEE

HREROS S HCB i, M Ru7 4 ) VEXFEECTCESHESATOE?. T1
bH, HCB 24/ NEFOBRDTETE, M 12hrALIRK bPEERBEREASZ D, FERIIERRE
EDIED, FFEA BXBEHERLESTHB. BREER ARERPBEECS N LEBOERT
57, FHEA BRBEERSREFER LT ) VI BREREELT () VIEDORKE E
BULTH3. PCB AEBREZZYWETHECE, EbhbhOMERED FTOEBENERT
R EOEN HRIC BRELTWEZ &5 ErD, PCB HBETHRFERVT 4+ ) VESEET S
TR LI CTALZNEND 2. HE FHRLizL5ic PCBHRETRESZ I YDOoXKKITE T
ZKBRALIZTTHEL T 5.

Vos 52 |3 Aroclor 1260 v X5 ic 5 L& 5, D JALA synthetase FEH:AS 10~
20 frlc LT EAMHTHEL, PCB S, FFERNVT 4 ) VERSEE T AlREl 2B L
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T3, X3ieRrdT&5ic, SALA synthetase
BAKNATEERTHY, oMLy
4 ) VERMYDORIREETH 5. £ D% Goldstein
52 13, 5w Mg Arocler 1242 F7-11 1016 ©
BAD%E #5 LIER 1EEHTE FFO JALA
synthetase QNI BRETH 205, 6 LA TRE
BicEmlicc EEREL TS, COBARD
DRNVT 4 ) VEOHEE 1 BEBEFcHEML S
WAS, 6MmMABTIE JALA, Buox by /) —4
v, armR7 4 ) vREEEmRL, voaR
W7 4 Y i 200 EeEM L EHMEL TN S.
PDEop#E»ro EXTHBE, PCB 3oLy
RNV 4 ) VEEBEL DS YYEO—DTH 3
CEWbr3. REZORBIEYRIBZROS
B AR OEBEELNE L bHEETHAS.
— R R VT 4 Y VEEIR JALA synthe-
tase ERha o Ry o) VD BN
ThY, TOFERIREO HLBHETH 2.
7z 12EERK) PCB hE T, JALA, ®uvz b

4 HHE N
Glycine
4
Succinyl CoA Fet**

.ee HEMEG-Z—- Protoporphyrinlll
o o

¢-aminolevulinic Protoporphyrinogen [l

S acid (iALA) I@ )
@ { Coproporphyrinogenill

. ® ®
Porphobilinogen a=<y —— Uroporphyrinogenl]
Uroporphyrinogen [

1®

Coproporphyrinogen [

@ J-aminolevulinic acid (ALA) synthetase
@ ALA dehydratase

® Uroporphyrinogen I synthetase

@ Uroporphyrinogenll cosynthetase

(® Uroporphyrinogen decarboxylase

® Coproporphyrinogen oxidase

@ Protoporphyrinogen oxidase

Heme synthetase.

B®3. ~ & & K RY

Y/ —=5 v, aFfuRuT ) vEEORBEHRISEMLTHEOT, FlkRrTy 4 ) VEDS B
AEMEER VT ) HEFRBREERLY 4 ) VEORBMEFRHESLTVS. chb DR
W7 4 ) VIER, REERLDIEMEE =a—u/F - O RBNEASASERS I ER

250TH 5.

NWODT ADENTD, HERETM CTHERBICE VT ) VIEN FEET 2 W REESHES
Nz & 5. BEMCE HBERBAONZEEHRRICEVT £ ) VEOHREMMEENT
WIWD, FRRPIC RV ) v EROHEBER LTWROSRETH D 1 ZORKET
i, DTN FENETHITIMERRVWEORREASE S Y. BREEELIRbORLT 4
)i, DRl LLENRBRTEE TS L ERER CGKHEBEELL »oBEINOREEL

T3,

PIEoX3uBBIrESNT, EEEmEREIC

JFFER VT 4 ) VIEOBEZXRT 2R

BRELNTHROWERNAN LY. LCAB—WEXS VIO 2HMEELSEDEB . Z0
EEE, B4 PCBHHFChhotbTHEITRVT 4 ) VEEABELL. HEHRICEZTLH
EEREZETRMOMLDOERTENT 4 ) VEMNRIDTNBERTTHS. MEBETRIORLVY 4
Yy vEREDESICEN TELAPOBEMAEMLETELY. MIESRERDTD L IF/NER

AFEEZUTOIVEDRABEEDVTV .

CDEYEE VK, SERIEERMERSOEREEZIELTAL. —f&ic PCBhETRE, R
FELBH O HEBERMIEIIILD7-DOT, 2BEREEEENSHEIRP2/:0THS. IZE
WIRLTA3E, HEHRTLILBMEBRESNILERO—D>EBERRHEOERE NS0/, LT, &

WS PE|EL 6O HRFID S B,

2P EEEEN ERELO>THTLTNS. Ll

NoOEAOHBAEE:ESUEEABSRCE, SEEFECHETIRREIRVEIATHRE Y. o
BERINRTEL AONIZDT, BEHENTHLZ VEEAOHERECONVT, HEAEOL Y MY
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VREETOTOAEEVK. ULhLERRTRTEERIELDk. 72— OmEFICHELE O IHE)
FEPEBINTHSE. TEhE, WEOREEECERIEZZHAERERETCIHWU TSRO
TH5.

HCB R 2O ABENICL FRISNAHERERLT ) VETRPIENTER VT 1)
vikiZa raRrg 4 ) v THS. ZOFERBBEOENEHETH D, BESIHEREXKOTH
3. TTIRBNIzE DI, EBRH PCB hFETIE, SALA, #u7 i)/ —F Vg ERRFPIC
BNtT207T, cOEICHETZEe rOREELTE, BIAKEEERENES BHEEFERLVT
4 ) VEELRERRLT 4 ) VIEEREZ ST SIS0,

el ZIE, BMEMEMEAR VT 1 Y YEETIE, uroporphyrinogen 1 synthetase ORFICL D,
NLERBENEEENIER, ~4ick3 SALA synthetase OB 59, JALA DA
TLEELZZBDOEEINTVS (K3). T4kbb, 2ORER RRENOBREROKRBICLS D
DTH 3, PCB thaikic B+ % O uroporphyrinogen I synthetase, uroporphyrinogen II
cosynthetase 72 FOBBRBEAETI TTOLOATHR L. Ll Alvares 52 (3, PCB &I
® ALA dehydratase OEBEORTEHELTNE. LEMB2>THERBCR VT ) VEFR
MTBETNG, BEEENERLT 4 ) VERZRTHEESTAERLEL TRES B, DR
QEBBER/EFIAMERFZICO>VTE, 48BRVT 4 ) YRERKET 2HEMI BRIVBET
HAH3.

£ & B

PCB thERic ki) 3 FFaEoZEE, TELUT MMEK RRARCBI2BRROFEENT
b3, WREOBERES —HHAROMHFIHEESNS. COXI FHEO BERT O
B, AR, AREHBEORBMNAEL, TATHREEYVOAERFEMT 5D LEESNS.
INOOFEIEOE/E, REISOFMBOBMLTERRICAITRELZ L. L LIFREHKEE
DERAXBERT ZH0THY, —RAKEERBEOBEEFTRL TV ILIKCHEEINSE. 208
Lo PCB thEd, HFHEOBKIELEI S Lo~y UEEBREREETI20THEAD.
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Tissue Distribution and Biological Effects of Polychlorinated
Biphenyls (PCBs) Components, Especially to
the Respiratory Tract

Nobuaki SHIGEMATSU and Shuzo ISHIMARU

Research Institute for Diseases of the Chest, Faculty of
Medicine, Kyushu University, Fukuoka 812, Japan

Toxic effects produced with PCBs in human and various animal species, especially to
the respiratory tract, have been observed in clinico-pathological, physiological and immu-
nological studies. The incidence and severity of the respiratory involvement correlated
well with the concentration of PCBs in the blood and sputa. Predominintly involved
areas in the patients and experimental animals were proved to be bronchioles, and
pulmonary edema and hemorrhage were seen in the initial stage of the disease. These
findings seem to correlate with the following two problems indicated in other reports.

(1) The recent studies have shown great differences in the distribution pattern of
a number of different discrete PCBs and in the remarkable accumulation and retention
of certain PCBs in the bronchial mucosa. The bronchial accumulation was shown to
be directly linked to specific structural patterns of the PCB molecule. In addition to
the bronchi, the fulfillment of these structural requirements seemed also to imply a long
term retention in specific sites of the renal cortex. The biological significance of these
PCB localization remains to be evaluated.

(2) Another evaluation of the above findings is, however, complicated by the
fact that this PCB preparation is known to have been contaminated with traces of the
highly toxic chlorinated dibenzofurans. Non-ciliated bronchiolar (Clara) cells are a
specific cellular target of furan derivative and primary locus of P450-dependent mixed
function oxidase activity. Pathological features of furan derivative poisoning, includ-
ing pulmonary edema and hemorrhage were not assumed to be primary events.

 C & I

HAEBRZE OB L KWFRBREOEBLRBOLELS XU ZOREREICOWT, HEIER
44 4E X D RN B RS O QN AEER SIS P00, e SR IICTY AT L Ok, TR
UL BENEBESESIRABEERER L, BEFIC PCBABREBINZCEEHLIICLE. RO
T, IiH PCB ELiEREDOBR, S[EBRRFFREORK BED PCB BELHBAEEL-OH
BEHN, IORBETREORBNEMES . MHEER, 19B3FLBRI SN, 2ok
HIRMLSBESNTVS. FEREOFTRSFERD, 24 LTRBNICHBHATS 205, %
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OFFTEC7-DOBIEETOS 0 /EAB VT, BREERNEEEREZ 2L EEDI S
TEBEL. SOKUBRFTR, BYVERBLCEEOABPNMREID, T/ 2FRBO#EL
T, TRBHOBBROKEIRSDWVWTIE, HRESNRIST LN 2.

ETCCOXSE I0EEVHREDOMIC, HRKLEICE LTS, PCB 30k 20O YED
EEPNST, REL  HEftE 5icZ d biological effect €D TH < DIFENFOLRTE D, &<
Iz Brandt 59799 Zibh X3 Z2EFZRIE, PCB QRS & AEKASTH 2 ERER A0 U T34
CHRELTED, COFEOHECRSBRELZOLOLTVEEELNEIDT, ZhALONEE
HEOHHLEEFEALT, PCB O#kic5L 25 BLERL, BIN TV AHEERE~D step
L.

IR IR R O KRR

HEEE D 40 BiCW, MESEREN, 35 B0 X ERREBRE (F23EREXKR)
2D, 10 O iZE O MIcEES NEED 2 0 i BEREERE B> TN 30%ED i
2 EEREEFT R & LT, small airways disease OFFEZRLZ®. Zh o OEREFE L,
BUEE 2R Sifith PCBEELBRAL, S5IKSEREFROBRERNS PCBEELEELT
Y, 55 1 GLIBEIEMERERK L O e EAIERIRIC & 3 RIERT L D ORBEET RS 07272,
SEBAERREDOD BT L 722920,

TNSDHICHO>NT, BEIEIREREVIEREZHOTHIOE, BEMIEECTR, BE
HICBKEERZLAEDPICBNTRESNENC &, ERALEL, iRl TRE
KRB IR BEARBEBELRD N TOB 0D TS 5.

8 PID MBI O TR ADRER & LT, MBI 38MOEAEEBERESHN S
D (MiOfRERHBEEIC LS THEWDN S 2°°), MIEZH L U2 O FFO B4 EE R
ERHER TR LD S N TN B3P, PCB hBIC—RINBEDL S 30T B> 5 < Bkkic k&
BhNEIONG. —KAREIK>OTE, PCBEARIZNSZVRKOEIINLHOD, b
LIHEEEENOERARMEICE, PCB LiticxR )y ~v Y75y (PCDF) BEZELZC
ERBIBRHEINTED, 735 YAEENFREZEROMBO > LOBEDSDICED T Eh,
ZOWWICEEER-TC E (BB BHSRIKED22H 5. BETTIKERIN/DOIHE, Clara
MIEENIMSEXCEETZHMETHEDT, CHICEE—KHUEBILTHEBCELEL ONS.
REDS vy P BIF=y2E2FN/ERTE, PCB(PCDF &%) BHNGH, SB8XELY
MSEZOES LU FMICHEREBEAEE SO, BECIINN IRHE & il o BRE A
% lysosome DIEE DD 57229,

P bo@s, RE—FELARTHICZBFERD, KEPLEKELSRES N TN, FEED
FrAid PCB Kk 2BOBEELLTAHLN, THAEDLT » 110 5B KbRVWIEEATHY
25, TORERFENLMMGBEAROB(ICHREKT I, LHBZVEBOEICEHKT S, Hd0
BRMEZEAOE/LIKE S d, &5 chronic toxicity'” THRNLATNS XS5 HB—REEER
3 5DkpED arteriole, capillary X5z venule XN TWWAZ EDVEBRLTNA2DNIEEBIE
ST, T OMEIERBRO L 5ic, PCDF hBEiEBLTHHELN 2.

ProXxsic, FEOWEZEZBRNTIE, PCB itk 23 AR TKERGYICL 2EEIHRED
EREORER, LEPENT CEANMERZ UL, &< i single defined PCB isomer 44
Wk 1cBi 3 % information AAUFEL X RT3,
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FEOWISRICH T, KDz PCB OEAEZRY, Zhi3Msg PCBEED 1/315»L 1/10,
JEFFRANERED 1/100~1/1000 TH 3 ¢ & & BRH®, ZOLH LBEP~DO PR KE L
T, RERRERIEAEMETH 2 PCBAHicB U 2RERHOFERE LTHS N MBRETEENE
ORBE & biT, FilEHE ROTEEANEHRENZ EEZ TR, NE® ZHEBERE
MO EKREID PCB MBASHEERH LD, 205 R0t /574 —2AENERFTOR
B, Wifdko PCBEERIFELCENEBD /15,5 1/40TH 0, [EIIEHERME HEE -
WA RIEEE. CORBIBY AEREYRHARETH DN, Brandt? k3L, ELO
PCB RiEHIKBFCAHT 3D, Thdbr3BEDHDORKER K8, BABICEICSHT S
z &, Rl dose dependence DF B EABHLMIC LTI 5.

Brandt® 32X 5, % PCB 0O4FWA chlorination @ pattern SN G EOBFEEFEL
CENT, ChoWEOAEERN action QRS S LRA. “C K vEshic82DRIE3
PCB & PCB EA&Y (Aroclor 1242 & 1254) BIXUCFEENAOE 7 2 =—VEOLDOBHN S
1, MOXHIBEMNHL PSS,

D #ROEGASHORELRLD, REAKENANERO PCB £ PCB mixture @ major
component X3 2,2,4,4,55-6 itk 72=—n (CB) 2iEL¥, 2,4,5-3CBH 31
i 2,2,4,55-5CB* iHRATld 30, FRICKERBECHEL BREBNTD), ¢ 6C
Biz® 3CBXVEL, LrdEICEMELT kinetics 2R707T, fBFiIcB it 2|12 me-
tabolized PCB (methylsulfone metabolites”®) ZHL T3, ZOLEREOBERLEZBAWPTH
50, 4ABRBFMREERICENT, i~ORDiAALD dramatic TIEFHH D, FEAH PCB
BICENLTHw307T, ZORBMERIDEL ES—HRFTHbhEEELLNE. ZLT
CDEBILIEXZICBIT 552 PCB © PCB RHYOFFIHOHHREOT LRI LELLN
5.
2) K[EXIKEROAHOEHET PCB Kid, [€72=—nvi3FRO 2,45 ofigic Cl 2%
r, &YV vy701l-o0 orth %O AiIAiEd 2 meta-carbon JEF (positions 3,3/, 6,6") 2
HTB#HINTVS] &0 200BE FOERMEH D, THEIKEEMEENS affinity 2 F
TEYEERT.

3) JEBCHREEBREONLAKBKEREICOHBEL, Eficbizs. 20 uptake &l & [F
CLDicBNTI3Z &id, metabolized PCB %8 3. LhLZhid 6-CB ik ohigsho
7z,

4) PCB E&¥ & LTO Aroclor 1242 & 1254 743, 1) EFU X 578 pattern 5354 5 7z.

5) MhoEEELD PCBROWTOBRE TR, WHMFVE VERER OF F B BB
BENDBED HHERA 5N, PCB O s LvE Y DREEIC>E, PCB OEEEANEL S
3. & <iT hypofunction ZEZ X 3BIKH>TH, EEOME R, BB E S
exhaustion @ stage THaT EHBEZONS.

6) FriconTid 1) L#EELENS 6CB OBRNWEENLOND. HHE24EERT &,
Fho#iROFEiICERINS. (i, 6, porphyria, hepatoma M R&ESINTN3). 434k
RELEBTE, KJIBEINORDAAFE BRI, fofiEss, FLEH B O &ER
B0 BEFRENA LK. oG BIKEENSE D, i3 extensive liver da-
mage O reflection T, PCB O Z DHkit DL block LR &h 3. 3-CB & 6-CB @
#i%, PCBREOEHCHZ LEZONTNS.
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T 1) EEEEERZ 6CB D SCBREACREIFTRE IS REOERICD) MYALL L
> 5%, 3CB, 4CB FAAWRICEED o, Di.

8) JEBFE T x=—nid, EHRENMARCES EEZ S0 5M, yolk sac Pfaftic /R
FYOMDAL LEFERA NG ELTFEARCESEOHMN S 5. ik 12~17 B i< JRRME
BIBAL, §To PCB BEEHICERNBAELRTH, OWDIASL LRI, PCB off
HoBXcEBLTWE. FlZIX 8CB B#HERI HHET peak iIKZELIMDL.

PIED X 5 iz commercial PCB @ component %27:34 PCB OAERNLEBEAD HNEDL
O PIENTRADT, KRECEBSLDER KBS, BEERBCELZEBECOVTO
HELZOWFLHLL TR,

fth5, PCDF SihfiEEE O BEUsE L ARNICRIsh 2 L8 X0 PCB L2y, LB
BELCFABEOREREET 2 C LWHESN™, Zo biological activity »kEt&h-o2d
3. @ kS5 furan FEMEICET 2 RBYIL, WXEZO Clara fjEICE O TEIICIES 1,
HELTHBOBIEERTC EMNASENTVSEY. 7, Clara IEEMicE T3 cytochrome
P-450 {## ¢ mixed-function oxidative enzyme (MFO) ¢ primary locus Th 2T & &
Z 5N TWT (xenobiotics @ oxidative metabolism OEELEE A S I TH 3), PCDF &
F# o furan FEKTH sMioPEodhEIcH T 2BEE, RKE 5ol HME—RHTIE
CZRMWEbDEHFEZBADH 3. DI EOE{SBKFETH D, Clara filOE/IL, #HBED
cap & WS BE/Nak (SER) @ principal location it FicERENTHBY.

PCB [2 & 3 immunosuppression [ZDWT

HMEERZICI}, REDSE4 viral %723 bacterial infection i€ & 2 WS 2 D MO R D 1
EXsonTkD, LlkkbkBoksi, if PCBEOFHNIEESERLEORHGEMED O
NTVEY., MERBREN2ERIV2EMBZEORE S 0T Y VEEKRE L, BTN
& IgA BXU IeM 0 ETF, IeG O EFBRVE SR, Z0BADEERE EEEIIEL 2,
BRRBEREZETEATE, IgA BEOBIKENSOVBNERTHD . BETO IgA &, #Hxd
FC MDA T H D 7.

Sharma 52¥ X3 &, Aroclor 1254 7213 ) v B ELREE) v T 75 2 <M
OB, BHDLORBICET ZEPLOED, KRR EOEROEMERL TS, THIZEERE
MBS0, mE r-gl OB, Aroclor 1254 R LOBOEZVWEARE, YyN2 Y YRIBOET
EZRLEY. BOELicon TR, MEREY 9B, 54+ kKBnTd, AROE(IHED
5 TL5. Thomas 52 k5 &, rhesus monkey v X DHRERISICH L, low level ©
PCB 3BEOWMHIAA TS, F/ Loose 5 375 sRBEEFOT Y F M+ YU DRZHED
ERERDTINE.

 H b I

MECKRECERE XU FORERBILOVT, AEIFREREZTLETIEERZBLT
BIEBROARERE L, BRIBINAFRRECERMSHKE R B EELONLT L, 6T
HEHBREHRRELTHKELZEORF D ONEC L, TOREREORBPICREBHEOZ N &
FERL. SORCOXIUBHEEETIEROEFEEZL LGNS PCB 5L PCDF o
BRSHEEZO LESHEBANOBEMEIE>WTERL, FOREEBIOEENEE PCBEELDBEGZR
2EZ, 58 JE vIvERL SEREB~NOBfEE b ORER PCB &, AKEIFAER
PCB @ major component TH 5% Z & Zulk-<7z.
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