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Foreword

Kotaro Sucivama

Chief, Study Group for the Therapy of “Yusho”, and Professor of
Medicine, Research Institute for Diseases of the Chest, Faculty
of Medicine, Kyushu University, Fukuoka 812, Japan

This is the 6th report consisting of collected papers on PCB poisoning (Yusho)
written by the members of the Study Group for the Therapy of “Yusho”. This report
dealt with the results obtained within a period from July 1975 to December 1976, in
succession to the 5th report (Fukuoka Acta Medica Vol. 66, No. 10, October 1975).

The relations of the changes in blood PCB concentration and in gas chromatogra-
phic pattern of blood PCB to the clinical findings in PCB poisoning were described in
nearly half of the articles in this report. These investigations are important to deter-
mine whether the measurement of the blood PCB concentration could be a reliable
diagnostic tool to detect the PCB poisoning.

In this foreword, newly revised and supplemented diagnostic standard for “Yusho”
by the Study Group in 1976 was described. This foreword also mentioned that the
total number of Yusho patients reached 1,540 in Japan,
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DEREZDR IV ABRBEHVICTy MFFE S0
V- LARMABEBEERCLETE

IPLIP R
PEARTERER < /N RE 5D - F M & &

Synthesis of 2-Chloro and 1,4,8-Trichlorodibenzofuran and
Their Effect on the Growth of Mice and on the Liver
Microsomal Drug Metabolizing Enzyme Systems of Rats

Seitaro SAEKI, Naoki Ozawa and Hidetoshi YOSHIMURA

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

The evidence has been presented that some of the toxic effect of PCB prepara-
tions may be due to polychlorodibenzofuran (PCDF) impurities. In addition, a high
level of PCDF which was comparable to that of PCB was demonstrated recently in
the liver of Yusho (PCB poisoning) patients. These raised a question whether or
not such PCDF could be produced from PCB in vivo through the 2- or 6-hydroxymeta-
bolites of PCB possessing 2/- or 6'-chloro substituent. In order to answer this
question, biotransformation of 6-hydroxy-2,5,2/,5'-tetrachlorobiphenyl (6-OH-2,5,2’,5'-
TCB) to 1,4,8-trichlorodibenzofuran (1,4,8-TCDF) was investigated using rats. The
standard sample of 1,4,8-TCDF was snythesized by intramolecular coupling of the
appropriate chloro derivative of diazotized o-aminodiphenylether. The same method
was found to be applicable effectively to the synthesis of other PCDF, for example,
2-chlorodibenzofuran (2-MCDF). The experiment, however, did not give any positive
results to form 1,4,8-TCDF from 6-OH-2,5,2’,5'-TCB at least in the case of rats.

Effect of a single i.p. dose of 1,4,8-TCDF on the growth of mice was then exam-
ined to learn its toxicity, and it was shown that the growth of test group was signi-
ficantly suppressed as compared with controls at the first, second, fourth and eighth
days, but this suppression was smaller than that expected from the reported toxicity of
PCDF mixture. Considering the fact that growth of mice after a single oral dose (150
mg/kg) of Kanechlor 400 was the same as controls, the toxicity of 1,4,8-TCDF seemed
higher than that of Kanechlor 400 to some extent. Moreover, 2-MCDF (100 mg/kg,
i.p.). and 1,4,8-TCDF (150 mg/kg, i.p.) had a little or no effect on the liver microsomal
drug metabolizing enzyme systems of rats. From these results, the toxicity of PCDF
was considered to be dependent on the number and the position of chlorine atoms
attached to the dibenzofuran molecule,

WhHW B HEDCERED, HEOH K IBT A XA PR AEBLICEE>THEN. Lal, BERER
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PCB k0 bmnEl%: H35 &b 3 poly-
cholorodibenzofuran (PCDF) & Rifi#E L T4
HEN3 &9, SORBBNTERT 2 KEBIR
#Y® 2 ORIWK arene oxide” DELGAREET
DL ESEREN, WERRNZD L ALK
ZBPEREHDLHICEDNS.

LEomENED S5 PCDF K20 Tk, SEEH
LD, WERBEWERLICFA LA VRICESE
f1%5 PCDF {3, % PCB LESTIRD A4 7 v~
400 X DFY 250 EEE L, TRMERBFONEHIC
122 ® PCDF 23 PCB L~ 10~50 %ic 4824
ZEBE TR SN, MERRODE L &8,
PCB 8o Rt & L& ENTWizZ @ PCDF
KE2OTREW,EHEESNIY. M5, HRIEH
i PCB @ 2(6) /i3 2/(6)- kBbik %= BHT 3
R To PCDF OEROTHEMICDVWTERL T
38, 20 2,5, 2, Y-tetrachlorobiphenyl 4%
PAEAFT OB, 3- B&LU 4- £ Fudviksdtic,
FHERMARNTIORKEBD 6- £ Fox ks
BAETORY. COKBILEE S LR THRIER S
z A1 5iE, 1,4,8-trichlorodibenzofuran (1,4, 8-
TCDFE) %44 29" Th2 (Fig. D.

Cl Cl1 Cl Cl
—ree——
Cl OH Cl Cl [¢]

6-hydroxy-2, 5,2/, 5/~
tetrachlorobiphenyl

1,4, 8-trichlorodibe-
nzofuran

Fig. 1. Formation of PCDF from hydroxy-
metabolites of PCBs

ABlCOTREMEEE D 2 2D % 3 kX 1,4,8
TCDF oo EiT 271z, itk PCDF o B—p
DOARIFEDRFA BTN TR LDk, Rif
LD —EEEH B EBDN B A MBI &0
fo. SO COEFZERNT, ChEThE VRS
nTigiy PCDF ok osmEEmo—8E L
T, TOROREBLTS v VFI 7 av — A%
{LRICRIETHEEALRE L. 158, 2-chlorodiben-
zofuran (2-MCDF) & FAREICEDARKL, 0
7 ny — Byt Rictd 2 28I 20 THREY
L.

ES - N
1. 1,4, 8-Trichlorodibenzofuran M4 Rk

(1) 4,2,5-Trichloro-2-nitrodipheny! ether
am o4k

Cl Cl
@ NO2 Cl ©\sz [oit
SO QL0
ONa Cl
Cl Ci
(1) () (m

2, 5-dichlorophenol 20g % EtOH 200ml iz
»L NaOH 5.5g z2/DbEDKIC EH Ui 181 % I
%, sodium phenolate (ID) &75 1, %% ERERE
L, Zhic23.3g @ 2, 5-dichloronitrobenzene (II)
4 BtOH 200ml i A L L72d DA INZ, B—RIE
KEL, BETHBEEEE, —RFV I~ 20 TE
& & 5. 170 °T Shr jm#, %% CH.CL, TH
i, CH.Cl % (MgSOy) %, BE®EE, v
Ay = P TEE, ~FHr— CHCL (1: 1)
BHEBLOBONIEREE~NFY Y XDE, 19.8¢
o diphenyl ether /{£47E (yield 49.5 %). mp
73-74°, wmmetRE. MS m/e: 317 (M*, 100), 318
(M*+1, 20), 319 (M*+2, 97), 320 (M++3, 19),
321 (M*+4, 33). IRN&olem-1: 1355, 1533 (NOy),
1445, 1580 (phenyl)., UViERfnm (log &): 285
(3.49), 318 (3.51).

(2) 4,2, 5-Trichloro-2-aminodiphenyl ether
AV) o&EK

Cl ClL
NO:z. Cl NHz. Cl
IOpadeye)
0 0
Ci Cl
g}

(my

I

SnCL-2H,0 51g % 340ml o ether iz,
HCl 7 2% gafna 4 SnCl, Z%H L, —JF nitro f&
(AID) 19.8g % ether 150 ml CiEH LBk =T
BEMA, MAKDDT 8hr MEGERT 5. KIS
%, WBEEEE, 20% NaOH ¥ 200ml 2inz,
ether THIH, g%, EEIKMAS. bp 157 (0.2
mmHg), vyield 12.3g (68.6 %). Anal, Calcd.
for C,;H;ONCl,: C, 49.95; H, 3.11; N, 4,85,
Found: C, 50.00; H, 3.04; N, 4.79. MSm/e:
287 (M+). IRyJuolem-t: 3380, 3460 (NH,),
1583, 1500 (phenyD.

(3) 1,4,8-Trichlorodibenzofuran (V) B XN

1, 3, 8-Trichlorodibenzofuran (VI) OARK
aminofk (IV) 12.3g%conc, H,SO, 100ml €A
»d. —H3.7g © NaNO; % conc, H,S0, 37ml
KEHITHRE, Chic amino KRoOWBIEK BT
DKATWAY TLETS. RUSH, ZOEEEDH
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315 (3.48).
2-Chlerodibenzofuran (X) MO &Rk

Cl Cl Cl
NH@CI cl HO cl 2.
— OO0 s
o o o (1) 2-Nitro-4-chlorodiphenyl! ether (VIII)
Cl Cl o))

(D

Cl
) ) a
+ QL0
Cl O
a

B 50 % H,SO, (S00mD) rhic il ~, s 5. T
BE 5k 30min Bk, B CHCL THE, 10%
NaOH ¢ phenol {k (VID) %#H, 10% HCl ©
okl L ether #if, ether LB Y AFXr v H 5
LATHRL, ~F % v ~-CHCl, (1:2) IEHE % ~
* 4 v kb FEiE, 450mg o 4,2, 5-trichloro-2-
hydroxy-dipheny! ether (VII), mp 65-66° %75,
Anal Calcd. for C,H,0,Cl;: C, 49.74; H,
2.41, Found: C, 49.80; H, 2.35. IR yNu!
cm~t @ 3492 (OH), 1585, 1495 (phenyl)., UV
AEtEnm(og ¢): 280.5 (3.83), 287 (3.78).

£ ot CHCL #iES (i) 2> ) 47
vy o b ICTHEE, ~F3VIEHELDHE trich-
lorodibenzofuran 800 mg %% (yield 6.9%). =
@M trichlorodibenzofuran g # 27 n< Mgk
T 1,4, 8-trichlorodibenzofuran & 1,3, 8-trichlo-
rodibenzofuran (3§ 10: 3) OBEEYTH 3. EE
ME~F3 vy XOEERESERYEL, Ml 1,4,
8-trichlorodibenzofuran (V), mp 137-139°, &
SHIRE, 170mg %78, Anal, Calcd, for C,H;
OCl;: C53.03; H, 1.84; Found: C, 53.44; H,
.71, UV 8% nm (log e): 252 (4.29), 260.7
(4.44>, 279 (4.26), 286.3 (4.55), 305 (4.0D),
317 (4.08). NMR ¢ (CDCl): 8.22 (1H, g, HY,
7.16-7.50 (4 H, m, H?, H?, HS, H). MS m/e:
270 (M+, 100), 271 (M1, 10), 272 (M++
2, 93), 273 (M3, 14), 274 (M*-4, 31).
~FYERBRL DB O AEERET L
FAT AT I THEE, ~FHVICTE
W, 2% @ fraction L v B 5 h 2 5 &
MeOH k nFEHE, 10mg oifi 1,3,8, trichlorodi-
benzofuran (VI), mp 159°, @m@shiRE %13, NMR
s (CDCl): 7.28 (1H, s, HD, 7.36 (IH, d, I =
2.0Hz, H?», 7.40 (2H, m, H® and H", 8.26
(1H, t, J=1.6 Hz, H%, MS m/e: 270(M*, 100),
271 (M*-1, 15), 272 (M*+42, 92), 273 (M*+
3, 14), 274 (M*+4, 32). UV 2585 nm (log &):
251.3(3.78), 259.5 (4.07), 292 (4.05), 301 (3.69

DER

NO2 c NO2 cl
+ —
ONa  Cl o

(i

phenol 4. 7g, NaOH 2g, 2, 5-dichloronitroben-
zene 9.5g %, 4,2/, 5-trichloro-2-nitrodiphenyl
ether 4 & EBEICHIRL diphenyl ether (VIID)
bp 160-170° (0.2 mmHg) (BED, Tg (56.4 %) %
#B. Aral. Caled. for CHO;NCl: C, 57.71;
H, 3.20; N, 5.6l C, 56.12; H,
3.08; N, 5.66. IR yigielem~1: 1600 (phenyl),
1540, 1360 (NO,).

(2) 2-Amino-4-chlorodiphenyl ether (IX)

Found:

DA
NOz cl NHz, Cl
SaCl2
—_—
Q.0 QIO
(v {x)

(VIID 6.5 g, SnCl,-2H,0 21.9g % 250ml o
ether ic &L HCl #x%#E A, 4,2, 5-trichloro-
2-aminodiphenyl ether OAWOBA & EE IC 4
L, aminodiphenyl ether, bp 180-190° (0.1
mmHg) (AR, 2.8g (49.1 %) %18, Anal. Ca-
led. for C;H,,ONCl: C, 65.60; H, 4.55; N,
6.38. Found; C, 65.33; H, 4.10; N, 6.63.
IR yR4lem~1: 1600, 1625 (phenyl), 3400, 3480
(NHp).

(3) 2-Chlorodibenzofuran (X) O&E

NHz 1 <l HO Cl
Ol — OO+ 00
0} O 0]

() (X) 6]

(IX) 2.2g % 14ml @ H,SO, g &h L, NaNO,
660 mg % Tml @ H,SO, &, LI iR A KA T
MA YT VICETS. C OEEREHE S0 % HS0, &
KnA, 30min &, %% CHCl, THH, CH.CL
B4 10 % NaOH T #il, 10% HCl < Eitic
L, ether #ill, HERERE~+4 v X 0ER, 2-hyd-
roxy-4-chlorodipheny! ether (XI), mp 69-70°,
BEiEkE, 200mg % & 3. Anal. Caled. for

C6)
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C,H,0,Cl: C, 65.30; H, 4.08. Found: C,
64.91; H, 3.97.

hHIREDBENB 0l ATV F 7 u< + TES
L, ~F4VEHEBE OB LN 2HEREE MeOH &
DER, mp 99°, 210mg (yield 10.5%) o X)
D&, Anal, Calcd., for C,H,0Cl; C, 71.11;
H, 3.45. Found: C, 71.11; H, 3.24, NMR ¢
(CDCly): 7.80-7.89 (2H, m, H!, H®), 7.20-7.58

(5H, m, H3, H¢ HE, H7, H®, UV &S nm
(loge): 244 (4.26), 251.2 (4.45), 288 (4.45), 298
(4.20), 311 (4.00).

3.  6-Hydroxy-2,5, 2, 5/-tetrachlorobiphenyl (6-

OH-TCB) Of{FAZEH

RURREZH O T EY I X D& L /o 6-OH-TCB %X
BoimEE,L, SO0mg/kg ofET 180-190g @
Wistar RS v F 3LIcdFhy 1 RIEERNBRES
L, % BRSNS LTREL, 39454
UTRE L. HRITERAKTREBEL, ~F¥v
TV v 2 2Av—HH AT, kT MeOH 1 TR
ESMHL, BERERIC 4N RRAEMLBEKRE
b 1R mEIn kAT, AcOEt THIH U /.
Riz, ~+4v, DT CHCL Tl L, BEk
BERBAINZ 4 N REBREEE UBiks B 1R
Ik E% AcOEt THE U/c. FF, Telpisid e
HMEEBICHSKTT DD LI, ~FHy, KT
AcOFBt THifi L7, £HHBY ik B8 GC-3BE &
HR7u= 777 (BEFHEREREE; » 7 4
4mmX1.7m, 1.5% OV-1 (chromosorb W); #
TARE: 200°; Fr ) ¥HR: N 2H0E—7
BICLhESELR. kL7 6-0H-TCB 25N

7.
4. RITAOEERCKHTS 1,4,8-TCDF 1[HixE
DEE
1,4,8-TCDF 4mg/0.2ml corn oil 7G4 5
L, 8o CFil1%=w = (4KE 20 g 8i48) i 200
mg/kg OFEFERERRS L, R5ROKELLE
Ao, WRELTIR RIE 0 =y X % FoEED
corn oil %#E L 7.
5. Jv bR IonV—LEYBERICRIZT 2-
MCDF LU 1,4, 8TCDF o3
Wistar gtk v + 107-135g i, 1,4, 8-TCDF,
2-MCDF o hEg4 corn oil ciEm» L TEERE
5L, 5% 5 HHicERICH N2, phenobarbital
(PB; 90mg/kg), 3-methylcholanthrene (MC;

25mg/kg) &, EhEFNAEAEK, corn oil ICE
AL TH1E2 HEERNRE L, BRESHUE
BTERICHN., Fhro—2 p450 BXU b
B, 7= kB REE (ANDW, Ty v
B A FAbEME (AM)®, NADPH-F b/ a—4 ¢
BTEEIMY OBERERCED L.

ERERSLUEE
1. 1,4, 8-Trichlorodibenzofuran & L {f 2-Chloro-

dibenzofuran D&

fitsk chlorodibenzofuran o SRICIZIROGEDS
MonTHa.

(1) aminochlorobiphenyl ether o diazonium
salt OOERIC XD BIEE AT 5 A

(2) benzyne & orthodiazophenol & D#E&IC
X B A

(3) dibenzofuran EFEHEHRILIVWE

(4) p-chlorophenol Q#ESEIC K 2 AKY

EHo, () oFkEHO, HHO L, 4,8-TCDF
B r ot 2-MCDF o4& % 7o (chart 1 &D.
sodium 2, 5-dichlorophenolate (I) & 2, 5-dichl-
oronitrobenzene (II) % X4 =1 32, 170° T
SRR S X% 4,2, 5-trichloro-2-nitrodipheny!
ether (IID % 49.5 % @ W& TE/. MS i m/e
317 1w M* %7RL, M2 BX0 M4 ofEddis
ELhig trichloro (&4§E D ¢4 —v & RLTz. &7c
IR =F, 1355, 1533cm™! ¢ NO; Higd &<
XA, 1445, 1580 cm~Yzphenyl FHic & 2 RIER
4. UV T, 1898 nm (log &): 285 (3.49), 318
(3.51) icbiphenyl ether LU OWIERT. 2L
OF — & X b{ta&y I oFEAERERL .

wic (IID) % ether b, #2 madirHVETE:
T, bp 137° (0. 2mmHg) %#R3THERUE 4,2, 5-
trichloro-2-aminodipheny! ether (IV) % 68.6 %
OB TE. TEOFHEIHEER CpHONCL %
YHE:L, MS iz m/e 287 i M' %, IR T
3388, 3460 cm~tic NH, Ric k 3, %/ 1583, 1500
emt jz phenyl Fic X 20 BxERT. »LLTH
Shiz AV) © HCUEE, KICRED fHERER Y
—FWCEB T AL E Z Y, B & LT conc.
H,S80, #Z:'Y 7 /AT >/. Amino 4k (V)
zconc, H,SO, ciEnm» L ChicHpRR Y — 4 conc,
H.S0, % ks FInA v 7 VeL, UG % B
50 % H S0, iz, BBRNIGET k.

FIRERGOhEHREv ) hrvh s ssa< b 7
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Cl Ci Cl
NOg Cl NOz Cl NHz. Cl
O — O —— QL
ONa Cl ol O
Ci Cl Cl
(1) (1) () (V)

cl cl cl
cl ci HO. cl
— OO+ 000+ QO
0 cl 0 0
cl Cl
) (Oh (n

NOz cl NO2 cl NHz cl

Qo O — QO — 0L
ONa Ch O o)
m ()

— QO+

QO
o

Chart 1,

Table 1.

Spectral properties of trichlorodibenzofrans, (V) and (VD

1,4,8-TCDE (V) \

1,3,8-TCDF (VD

mp 137-139°

UV 28090 nm (loge)

252(4.29), 260. 7(4. 44),
279¢4. 26, 286.3(4. 55,
305¢4. 01), 317¢4. 08)

] 159°
251.3(3.78), 259.5C4.07),
292(4.05),  301(3.69),
315(3. 48)

NMR s (CDCly)

7.16-7. 50(4H, m, H?, H3,
HS, HD, 8.22(1H, q, H?

7.28¢1H, s, HY, 7.36(1H,d,
J=2.0Hz, H?), 7.40(2H, m, HS,
HD, 8.26(1H,t,J=1.6Hz, H"

MS m/e

274(M*+4, 3D

270(M*, 100>, 271(M*+1, 10D,
272(M -2, 93), 273(M*+-3, 14),

270¢M*, 100), 271(M*+1, 15),
272(M* 2, 92), 273(M*+3, 14
274(M* 14, 32)

57 4 —THE, ~FyrvisdgibE TCDF %
6.9 % DIETE. COMERMEZIAFZA I~ b
757 4—kckb 1,4,8TCDF (V) &Z0EMEKT
H»2% 1,3,8-TCDF (VI) oL (ca 10: 3) Th
5T EPHB L (ZoBEIC O O TIRER. HIER
bz ~Fv v JOEEREEORL 1,4,8-TCDF
V) 287, SbK), ~+YVEEREEEILVES
NAEMBERETNVIF AT Ly ae b T T7T7 4T
], ~FFUEHEBLD 1,3,8TCDF (VD A&7/,
BREBOYEELRA Table 1 )KRY.

wic, 10 % NaOH ®i#k v 4,2/, 5-trichloro-

2-hydroxydiphenyl ether (VII) % 3.6 0OINET
Bic. LESIEL DR C.H0.Cly ic—% L,
IR T3 3492cm™ 1z OH Higd &-5 WA,
1585, 1495cm~! ¢ phenyl & @ BINART. =
72 UV T A8 nm (log ¢): 280.5 (3.83), 287
(3.78) iz diphenyl ether Ll ORI A RT.
TCDF (V), (VD) of&ic20Til, &biKE—
#RK CLHsOCL % & L TCDF fIERiEE &
3. BABRBUSIC B 3 IGHEAE R T % & Chart 2
WARTTELS YT VRO BSRIC L § AU
radical Wik (A) A5 a~x (1) K D> TEFER

&)
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Ci

@Cl _3mAn
0

Cl
(&)

l:—X(Z)

“a
5

(v)

R
a a Cl 01
Cl 0 CIre®~0 CI\™~0

E
fowen

(W

Chart 2.

BB ARTETTSE (V) 252, 2—-2 (D
KD THERT O Isfwiefts & (VD) 2 52 5.
PIlE o BIGEE A LT 2ERI (V) ofE
%, RlAERGc (VD ogsEf Lz, (D, (VD
D NMR iz BT, WEFhd 0: 822 8261 1H
DOy TFERL, CORIREGHEKT 5 2-MCDF
KBOTRENARSBROIELD 1 IOEREFO
MKEAEICI Y IO T 0 b v ORI ERIEIC &
ZrLcET N BE TEA. 2oLk (V)
VD) ES IR BERFEETECLEEETDH
5.

i 2-MCDF (X) #4427/ Chart 1 i
R L7 & <&, sodium phenolate & 2, 5-dichloro-
nitrobenzene (II) #* fE&, & 5 41 7z 2-nitro-4-
chlorodipheny! ether (VIII) %87 v Vi TEIT,
amino {& (IX) =Y 7vLL, B, 2-MCDF (X0
2&IVE 2.8% THELE. CoBRESED 2-
hydroxy-4-chlorodipheny! ether (XI) »34:R%¢ %
P, ThETAR VAT, hiEo (X) ZRESK
SEELISA.

2. 6-OH-TCB /15 1,4,8-TCDF AD4EARZTH

6-OH-TCB #* 50mg/kg o HIETS v MiCIEERN
BE5LUEES, JHEOERIKZDIEIE 80 % HNEE
bk & UCHEtE S nichs, HA/sni 1,4,8-TCDF
ORFEER (6.445) 0L AL 2L E~27 48D
ol R, F, BB OMmBYITTICERE
ibfk, 1,4,8TCDF L& T&iahol. L
7 2,5,2,5%-TCB ¥ 6OH-2,5, 2, 5-TCB (&K
RREYE L CEHSA TR 2 8E LT 1,

4,8-TCDF %4 U 2 gid BE S &KL 3.

3. 1,4,8TCDF OV IYROERICRIFTEE

< 2z TCDF 200 mg/kg % 1 EIEREARE L,
0 5 Alikkbic > THRERREST 5 &, Fig. 2
RETEIK, HIEBRONSVENRBLNDZERNE, #
E#%l, 2, 4, SHORKREICTERE L WRECE
BREBEALNI., TOMTEMINETEEERSS
niEhok. L LRENICEBRECTREOIHIOME
EARERE SN, BEH R 7 o —i 4003 150mg/kg
% 1 pEORE L 28E, 2ofEEhidtRE L2
{ EMWIT;mDI.

4. FFronv—LERAEBREROSE

J14 2w —n 400 13 Uy PCB 1R 3R RHEER
ROBNHFEYPEL L THONTN BN, hxrzn
—v 400 DERSBO—D 2,4, ¥-FtFsune
7= =0v (2,4,%,4-TCB) i 1 EEERNRS O 5BE
100 mg/kg PlEOAETZOHESRED PB 0 mg/
kg & FEEE i 3. %z T 2-MCDF, 1,4,8
TCDF % #h#h 100 mg/kg, 150 mg/kg safEjpe
REE LT, AN kiR, AM Bis Fouqbisd, 5
by oo P-450 EAME Lz, 1,4,8TCDFE i3
£ FEHEA K&, 2-MCDF 3 AN KL,
AM B A F GBI B T BEEZI SR, £
nEN 27, 0 pomnicd Eiihmot: (Table 2).

Ff, EURHABRROFE gL T PCDF &
PCB 0oHBEHR G EZZ ohicoT, EHAE (25mg/
kg) o 2,4,%,4-TCB & 1,4,8-TCDF (25mg/kg)
DOFEIERE O FEBI DT HRE Liz. L, 2,4,
3/, 4-TCB (25 mg/kg) & 1,4,8-TCDF (25 mg/kg)

9
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Each value represents a mean % S.E. of 8 mice(test group)

Ci
5 4
Y T
P —
>y
——
U4
o
@ ‘{
&0 / , :
— 0 i** 5 10 15
4 1 days after TCDF administration
=
Bl
d
0

or 12 mice{control).

—~=:Control, -—e— :TCDF
* :gignificantly different from controls(P0.05)
*%;Significantly different from controls(P<0.01)

Fig. 2. Growth curve of mice after a single intraperitoneal dose
of 1,4, 8-trichlorodibenzofuran

Table 2, Effect of a single dose of 2-MCDF and i,4,8-TCDF on the activities of liver
microsomal drug-metabolizing enzyme systems of rats

Liver wt : s i1 Cytochrome?
Pretreatment (% final body wib) Aminopyrine? Aniline? P-450
Untreated 3.24+0.1 75.1+ 3.0 10.54+0.3 0. 814+0. 07
MCDF 3.340.1 95. 44 7.5% 13.6+1. 0% 1.05+0. 11
TCDF 3.440.1 66.4+11.9 10.2+1.9 0.8140. 06

The value represents mean + S, E, (n=3).

MCDF: 100 mg/kg, TCDF: 150 mg/kg

a: nmoies of HCHO or p-aminophenol/mg protein/15 min
b: nmoles/mg protein

#: Significantly different from controls (P<0.05).

Table 3. Effect of simultaneous administration of 1,4,8-TCDF and 2,4, 3, 4-TCB on the
activities of liver microsomal drug-metabolizing enzyme systems of rats

Pretreatment (;;“ﬁ?lrath Aminopyrine?  Aniline? Cyt(l))ciil;"(g)meb Cyto%hromeb cy?éélggge c
body wt) S reductase
Untreated 3.2+0.1 49.3+ 1.0 7.0+0.3 0. 6540. 03 0.29+0. 02 32.2+1.9
TCB 3.440. 1 63.7+ 7.7 9.4+0. 8% 0.734+0.01 0.34+0. 01 36.3£1.5
TCR - TCDF 3.340 65.7+ 5.8 8.8+1.0 0. 824+0. 07 0.37+0. 01 42.6+1. 1%
MC 4,0+0. 3* 54,94 4.0 | 11.441.0% 0.97+0.02% | 0.26-0. 02 37.0+2.9
PB 4.1+0. 3% 131.94-10. 8% 16,641, 0% 1.8240.01% 0.45+0.01* 76.4+1.9%

The value represents mean + S, E. (n=3).

TCB: 25 mg/kg, TCDF: 25mg/kg

a: nmoles of HCHO or p-aminophenol/mg protein/15 min
b: nmoles/mg protein

¢: nmoles of reduced cytochrome ¢/mg protein/min,

*: Significantly different from controls (P<0. 05).

DREEHSE, 2,49, 4-TCB OBMAG QSmg/  BRFELEAE 70— 400 0 110 HTHYD?,
Ke) DA NE &4 LB EFSEDOL v FOROBBERNTIN S EORSERT L8
(Table 3). Ean®, o 1,4,8TCDF b SgissEz oh

PCDF 3 5 {5tz Eilio & L BAaYOE4, 7ohs, ARERXD¥Mi3 5 & PCDF & PCB MBI,
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FOBEREEANDERICONT, EEOHDMAEL
KELEZELTNBLHTH 3.

#e &

1) 1,4,8TCDF it 2-MCDF % o-amino-
diphenyl ether OAFHA v 7Y v 7 iC L DARKL
fo. AEEid PCDY o —AREE LTEREEZLS
n5.

2) HBART 6-OH-TCB L b 1,4,8-TCDF ~ o
gk, D Ed Ty PTRIBC SN & EHER
L.

3) 1,4,8-TCDF 0= v xicxtd 3 #5813 KC-400
FEBOE S TR HEY, HITOHEERL
dibenzofuran EAVOEER, SGIRBEN 21EET
7827z,

4y 1,4,8-TCDF, 2-MCDF 3udhd 5 v MT
Ly my — LEYRBERRICT LEBCBOFEY
RUDRE I, DT.

5 PlkofsE» s PCDF 0@tz PCBRERIK,
HABEORENMBILEIDTHRVERILDEER
L.
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Effect of Vitamin A on Polychlorinated Biphenyls
(PCB) Metabolism

Satoshi InnaMI, Atsuko NAXKAMURA
and Motoyoshi MIYAZAKI

The National Institute of Nutrition, Tokyo 162, Japan
Sumiko NAGAYAMA
Teikyo College, Tokyo 151, Japan

The investigations have been carried out to solve the mechanism of vitamin A
reduction in the liver of rats fed PCB diet. In the present paper, in order to clarify
whether vitamin A would relate to PCB metabolism, *C-PCB which tetrachloride was
dominant was ingested orally to the stomach of rats fed on the normal diet and the
vitamin A deficient diet. There were no differences in the C excretion in the urine
and feces for 5 days between the normal rats and the vitamin A deficient rats. The
UC activity (dose %) in the liver and the adipose tissues of vitamin A deficient rats

was not different from that of the normal rats. These results indicate that vitamin A

does not relate to PCB metabolism.

vex R PCBA2#KET 2 L2005 L ~LiC
X2, RENHERDONBY. FEHSIZ PCB
KEBZOERENHINE LIy A (LIFV.A) ofR
LD THhrisb &E SN2 2 A BY, E5iC
V.A RNk k2 2 0®ESRIZ PCB oft5ic kb
HERNT V. ABSRSh, RET3DTHBT &
ZPSMITL97, PCB CERELERIEER(LAY
Ths DDT? 5 F4 v F Y0 pr5inaEs
RS LU TH T V. A ORDDIRC 2 2 &8
HENTH 3.

ZO XS iEYc PCB 0k 5 s HBIELERLEY
2RET L, BEV.ADRENRCZONn, £
K2R AH =X AR EDTHIBSH B 0IE PCB 70 &
DOEEEEET S Rich, FEYMICD Bk 3
BEThb. EREIFDICHT 2EE OBEREEHL
T35, L V.A »5 PCB OEEICH S 0RE

* PCB o0&t L 4% VI, PCB o#f b v s 3 v
A (5)

ERELTHB EGETHIE, PCB off#i: V. A
WEDTHEEBEZITATHAS EHRAIIN B,

z27T, EELR PCBHRSEYHBNTRC 2 V.A
DB 2 BRT B3 D0 FEELDELT, 9
PCB of#ic V. A 2BERTEIHEShEEMTL
TN EER, BEETOROTHET 2.

£ B F &

Sprague Dawley % ® &M v o5 2 3 % B
fo. EFHBIC V. ARZHOERIZNZNER
SEY Ob0ERNk.

V.ARZETHT~8BHEEL, REMEILL,
Tl A OENPRIERBHE L TH S “C-PCB &5
ERETO/I. COXABEROHBE LAY o 523
EHFERDO V. A 2EBTAC LIZRABTHED:. &
L7 “C-PCB (S.A. 18.6 xCi/mg) i HAEFH
HMEFEOL 0T, Fig 1iIRT L 5 ic 4485 x
WAETEEDTEHED. —EED UC-PCB 24T

(12)
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Ve pep

DevecTor***** T,C.0. 170 mA
CoLumy ***** SE-30 160°C

Drv. of RaprorsoTore PropucTion
Rap10150TOPE CENTER
Torat, J.A.ER.I.

Fig. 1. Radiogaschromatogram of “C-PCB

used in this experiment
MICHEREL, YyeixXIAEO 1008 Kb 67X104

dpm F/zld 68X 104dpm A RO TE
CRROMCREL /-

ER1 EEBEE VARZEESEZH500D
AERY v I —JRKBL, TNENLOEETHEER
HLOB, {AF 100g %Y 67xX10tdpm o “C-PCB
Z1REEE L, 24 BlRcER U, IR, B
7 (RIEEERERT B L O ALELIIERD, RAERBL,
UC EHrElEL, dose B LTELL.

EE2 0.1% PCBAZESLEE 100g 24D 3,000
U V.A%&¢ V.A BRing (5m) & 0.1%
PCB % &% V.ARZE (5L) oo “C-PCB
ORBAEHKR LU/, MBRAZRY vy 75r—-YRTH
ShUHETNTNO FHETI AT L-0b, “C-
PCB %2 1 [H#EL, 24 KMKkIcER L. FE i
WAk, REREL “C EE4ERE L, dose %& L
Tk L

EEB3 EREHEV.ARZHESKEOE A &#
Yy 7~ A, WC-PCB (Carrier PCB 3 mg
2ats) %2 1 ERE% S BME XS LOREZRIL
fo. SHBKERL, s X U BIEMEEEIL
fo. EBXOR, R, EHEEO “C s iE
L, dose & LTH Uiz, “CiEHRER: FlEs X
CIERA#ASRIE 100~130 mg 4 /SA 7 OUEICIREL L,
NAT v 3ml 2z, 37°C CEAKA vEa~

—FLTHbEsEDs, trvzvyyFLr—2—%
A MCERANE Lz, REBERY S5 +08%E%
IEF EBL, kb 1ml Z2vq 7uRicEE
L, 9FF% vy v Fr—g—nini “CiElksae
Ui, BREHEBRBEHERELL, 20—EB% 0y
A= FHOAF v Z4F—ThEL, YCO 22/ T
B =TIV e AR —WBHEIKRIE v vy
VFV— R —RNA T HCTEEERE Ui, Kiky v
FVv—~variavryi—i3 Aloka 8% Hini,

£ B R #

EE1 EEH V.ARZEEK S “CPCB i
WA R 100g 4 67Xx104dpm (PCB 0. 039 mg)
B5 L, 4EMEBICEBRL, T BURss L0
Ro "C EWERE L. S Jepashic s 2
“C pdose % i Fig. 2 W RTTEL, EERE
V.A RZBOMICENRS DN DKk. F7z, R
~@ MC gty Fig. 3 AZfloRg 77 7iRd &
CHEORTENED SN hDT.

4t Liver EPIDIDYMAL  PERIRENAL
FAT TISSUE FAT TISSUE
=
%) 3 I
<L
=]
w
i
3 2
o
w
og
@
g 1r
L
o
<
+ - + - [ R
VITAMIN A
Fig. 2. Recovery of “C from several

tissues of the normal rats and
the vitamin A deficient rats
24 hours after “C-PCB inges-
tion. (67x10* dpm/100g B. W,
PCB 0. 039 mg)

The number of rats used are
five in each group.

EB®2 PCB ORBICKIET V. A OEAEES
Blepic, SHRERFZRDELL. AEEZERT
VASGEOZAZEHEATILDIKETRICELI V.A
EWRMUTERLL. %72, PCB exid a4&#oR
BHREHE 0 ALK ZEH®T, “C-PCB ofhic
% >T3 B PCB 2 &UBTHEE L.
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% OF DOSE RECOVERED AS qu

% OF DOSE RECOVERED AS 1L‘C

A

6F
5t
4 | -
3F
2t
1+
0
VA - H -
PCB No Fep
Fig. 3. Urinary “C excretion in the
vitamin A supplemented and
deficient rats fed with or wi-
thout PCB diet for 24 hours
after “C-PCB ingestion. (67X
10*dpm/100g B. W., PCB 0.039
mg)
The number of rats used are
five in each group.
5
L1vVER EPIDIDIDYMAL PERIRENAL
FAT TISSUE FAT TISSUE
4t
3t
2F b
1}
0
L 4 - -
ViTamin A
Fig. 4. Recovery of “C from several

tissues of the vitamin A supp-
lemented and deficient rats 24
hours after “C-PCB ingestion.
(67104 dpm/100g B, W.)

The number of rats used are
five in each group.

Wi 3 A

1C-PCB {2 6710tdpm (0. 039 mg) %51,

24 FEIRICHTIE, ARIGAERE JREFRERL %

FERIE

Fig. 4 WRs &L, FiRsF 2 ¥C o dose %
VA RIBICEL VLA RZBE THEBRICE,D

I
% OF DOSE RECOVERED AS e (cumuative)

60t
s
s
50F
f
40t
30F
20t
Y S
10f X/ eI
o~ 0T
_,,:af)'
0 1 2 3 4 5
Time (pAYs)
Fig. 3. Rate of “C excretion in urine

and feces of rats fed on the
normal diet and the vitamin
A deficient diet for 5§ days after
“C-PCB ingestion

Urine: normal o----0, V, A deficient e----e

Feces: normal a

% OF DOSE RECOVERED AS 14(:

(14)

4, V.A deficient a

(68x10* dpm/100g B. W., PCB 3mg)

A

L1vER ErIDIDYMAL PERIRENAL
4L} FAT TISSUE FAT TISSUE
3t
2t
1+
0

+ - + — + -

ViTamin A
Fig. 6. Recovery of “C from several

tissues of the normal rats and
the vitamin A deficient rats §
days after “C-PCB ingestion,
(6810t dpm/100g B. W., PCB
Imgd

The number of rats used are
five in each group.
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7o, JEESCTRMHOBIKENA DN, &
7o, BRh~o UCH:M Fig. 3 SRl 7 5 7R
TXRORKAHOMTENED SN LhDk.

EEE3 EER E VLA RZEESK TOKAE
100g M4 68x10¢4dpm o “C-PCB (Carrier PCB
3mg A&ty RRE% S HHER#ES S URER
L, “CEMEAlESZ L &b, SHEKICERL,
FE 3 & O R “C Eik 2~k BRE
Fig. 5 limms &, “C-PCB 54 S Af0ES
JURMSEIE Tz YWC REFRE V. A RZHOD
flcZRnmbd oniEhrork. $, Fig. 6 wReTT
L UC-PCB #5580 FBIcs Y 32 “Co
dose % 13 MEOIICEN IO, EIHFHETE
HhiERE, BEIBUERE S VARZEDOH L LAK
EERLT

= 2

=# 13 PCB #58% i 9 5h 5 BRETHIE
V.A ORI O BBEENDCED, TOH
#3513 PCB o5 XD ARN V. A OSRIC LD
V.APRETBR1:DTHBEETTRHEELY,
PCB oFMoisL &b LEIXERR V. A O
ENALTEDLNEEDOTHE EEZ T

LTAT, EANTEERAENREZRELTVS
V. A ofEMNEC 20 PCB 25 LkEs
DT, DDT?® ©F 4 v Frvl® ok His
BESTRNERY 273 —AY HEDRETLERE 3
ZEMABENTNA.

BN s oY EERST 5 LEE V. A 0D
MR BOH, DA =R rZBERT2LiEbA
PUHMHEOBEFBCBNTEINDIEINT S SO
FTLh o OUEEBERICERD ANTOEERE, AR
DOHRBEZHEFETE LBV TEERHETH 5.

20T, EE5 2 PCBESHYOEKNTIES V.A
ORDDA =R LEBRTEZFHIPVDLLT, &7
PCB ok V.A BERNEZOLEIDERHL
PCLTEERNWEEL, “CPCB % BT X%
fFotz. L, V.A 7 PCB ORBIEFBLTIHS
y0ETNE, V. A RZEMcE N TIE PCB 0F
BT s nbn 3R *Co
dose % 3L LAEL, BIR (H20iI3E) KByt
3 ¥C @ dose % RELBZDTIREOHELHERL
fo. COWERNIER L PCB (4#¥) ORILHS
EERTS VVARZETHEUTHZ LW I REK
LT3,

L LBENE, BBk SKETREELELTER
%3 ERER LIT27hs, i Felidsk, Roondn
b V.ARZE»OEIREN I MCREFHOZN
EOEICENAONT, BRI O TREFRLDIE
WZ ETLED LN, REIUEAD UC ofiti
HHBOMTENA NI D, FRSICINES
vy MEBOWTIER 48 TH 2 2,43, 4-F 52
OO 2= — W18 34 Y AV-F LS5 upny
2= BEN 2,5,2,5-F 5/ unE T x
=Rl RE/ LN YF I /onE T 2
=—niefRE &N, 20 EAEMBEHPRAD, %
CEEE SN 3 2 HEL T %, PCB okBILE IS
FELUTCHETTLNEY, L V. ARRSHOE
< PCB of#cEFRT2 & +hnid, VARZE
WCRKBIRESTHEZTRNTEEELOENED
T, EHEETCET~OHERS DB RIOTREL
EHERENS., ULhLENS, EBROBRIWET
BEAEERAE NI DT.

NS DFERIT V. A 2 PCB oREERT 3
EWS EREE A BETEHOTHAH. LT,
PCB #58MicH 0N 2R V. A SR> »
TRABOMERIC T LT NEE SN, FERY <
BUE S 7y~ 20EYREBEROES
T2 &0 EAB—BEIEELET X I CEbR 3.
THbb, BORFBRELTHENEF /o —24
P 450 3 1 ET@RAEMEER & LT NADPH &®
ROEEOTI, #EOEYPHENORSE, NRKED
2FuA F iR RECEBRL TS L bbh
39~ PCB |7 DDT 27 4V F Y v Ok 5 3HEHK
ERR AP T a -0 i 2 LR L YR
BEABFET AL EBAONTNS. —HThbDfk
AWRFBLIcE I, WIRSFR Y. A 58I
BRLTWAMETHS. chbodtEiil PCB i
&3 V. A ONBRBEBECLDOROERMT I
DTHAD.

= #

PCB #58#icA SN2 iTHE V. A oo~
E3F#H»DELT, T3 PCB oREHT V. A »H8
BRE3pEIrEFOMCLTBELVEEZ, HC-
PCB 2 TERETo. “CGPCB 5% 0RE
FUEp o "CEHMRERERLE V.ARZHTEE
BED o hOf. FiE 5 & CHEFHEGICBT 2
UC ¢ dose % & - OMICESH LNIL NP
TRBREBOTEEL LABVEEEZRL .
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hxo0—Ib 400 DIRFERIC KT I ZEIC
B89 5 EBAIHZE

HEERERICYT 3 RE

FUMAH B HIRR
R # o= omew JIH R

Experimental Studies on Influences of Kanechlor 400
on Cultured Conjunctival Cells

Yoshitaka OunNisHI and Tetsuo ARAKAWA

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

The effects of kanechlor 400 (KC 400), a commercial brand of ploychlorinated
biphenyls (PCB), on dissociated conjunctival cells in vitro were studied morphologically
with phase-contrast, scanning electron, and transmission electron microscopes. KC 400
dissolved in dimethylsulfoxide was suspended in the minimum essential medium in a
concentration of 0, 5, 10, 20, 40, 100, 200 and 400 x#g/ml, respectively. The cells were
cultured for 29 days.

The mitotic time of the epithelial cell (prophase through division) was 26 minutes
and 33 seconds in the medium without KC 400. But it was 28 minutes and 28 seconds
in the medium with KC 400 in a concentration of 5 ug/ml, and was 54 minutes and §
seconds with KC 400 in a concentration of 40 ug/ml. The greater extent of cellular
damages was also observed under the higher concentration of KC 400.

The cultured cells, which contained epithelial cells and fibroblasts, normally prol-
iferated in the medium with KC 400 in concentrations of 5 and 10 ug/ml. However,
vacuoles, lysosome-like particles and myelin figures in the epithelial cells slightly
increased in number. In the medium with KC 400 in higher concentrations, such as 20
and 40 ug/ml, rough-surfaced endoplasmic reticulums in the epithelial cells were dilated
and filled with electron-dense materials. Vacuoles, lysosome-like particles and myelin
figures in the epithelial cell markedly increased in number in a concentration of 40 ug
KC 400/ml. All celis died in the medium containing more than 100 ug KC 400/ml.
The epithelial cells seemed to be more vulnerable than the fibroblasts.

1

1968 426 ALk, PHEHA—H & BALLHERE
12 197645 BEE L340 ZiIcbDIiF D, 458520
ERICELD LN TS, REOFERERIIRERE
Fh#s, Meibom BAOWITHE, RBFET, &K
FEEOELMRNIDEY, T I TERICETE A
7 —v 400 OEEIC DN THE B OEYE D TERN
Fhbh, BECONTOHEELH Y. L
Blend a4 3270 —0 400 DEEOSBAEHET 5

i

1O IIREEOREME, Thd & KRERNK
EZRNZOPERELELIOND. 2 THME, HE
WREBBEEREL, #i47n— w400 BE T TOEE
WMREOB AN ICHELLZOTEZORRE & it
3.

EBMRBLUFE
ERICE 2. 0~2.5kg o EER 10 FEEA L.

KBRO 3 HHL VIEMEDORRES S UDHIFDT
Biofo, R ICMERRS OIBAETE B0 #
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J 57w, REREEIREFLSY, BEREES LOR
MR AR TR L A KBALBW L S IciESE
LT& b, Hanks @@EEEEE (UUT BSS) i
Lic. WCANY D LABIOP=T 29 L5EEFRD
BSS (UI'F CMF) TELBEL, vty FEAY
IERCTHEBEMI L. cogEZ05%r) 7
v VIRIIC AT, 20 4518, 37°C @ CO; 4 v F 2
— 2 —TRIA L, 2,000rpm 5 H5fEEL, LE
T, BUHBELSZ N ) 7y v BB DY,
2050, 3ITPC DA v Fan—2—iC ARE, B
v T4V RO, BILL, MiErEnic. ofE
FREEDIRIEAE 9 AT, BB LI HBEEEY, 20
BEEEHEEDOe— FTERL, 2,000rpm T 54
fi@Em AT 2. EEEB T, B CMF ozt
Dicth, 10ml OERIC AN, MERFEE TR
ZREL. HREE4S 1.5X105cellsyml &L, #
OfEMERE A 3 ml ¢FOEE 35mm oY F 4
v v allHEL, 3TCO CO M vEdkar—2— (5§
% CO,, 95 % air) L, B2 AR L.

{EA 75 % W% 12 Gibco MEM-Hanks’ base i
FHMEE 10 % OFAETHALLDT, KB b
Vo ATPpHT 2B ESICHEL .

H xR m— 400 (RIFA R 7 a—n) BAKICRE
WTHEIDT, TV A F —~ W AN T HFEHAF
(DMSO) TR LT, EMoToBRREEEZh
20 0, 5, 10, 20, 40, 100, 200 3 X ¢* 400 zg/ml
EL7.

EEROLEL © M 2 HZE%E (NIKON
BT EEMEE MD BXo MSD) 2HTERL, *
7o lemm BERE 727,

EFEBRERORL, FEBE, KBEoMMEE~R
FYF 4wy al'l BSS TEBEW, 4% 7 vi—
WT T A FIEIKET, 4°C 80 431, sIEEL, *
D&, 1%4A 210 LBIEKR 4°C, 40 50, ®BEE
Liz. Tz &/ —nRAITHRAKL, oL ya
F¥4 Fa@ELT Epon 812 wwaEE L. @ELSE
BR~E2—75 2 MT-2FEI 7o b—2TCHERL,
ooy L7y B O ZELEEHBL, B
HU-11Ds EFBMETHE L. EERMETHKE
HoOEBHIBEERK L oM EBASETREL, X
Ny B FETEDa—F AV FET, HREF
ISM- 2 £ EBTEMEE AV, IEEE 25KVt
=gk,

& g

1. EHEfEE

S & U T RROERSRERZESE (CITR
B BIUBETEME OITERE 2 H0CHEEL
7z,
HELREI 2~ BoMELREERE (BE1) »
SELD, PRS2 1ICBEE L Tz, ERMRERIC
FHEESEE S interdigitation SBETEH D7,
WEEE BICITRMEETR, 8 XOWERL 5
, MR, BRBHEDOR L EEEMENED S
e, LRBELEBBRERRTEShTHZ (BE
2).

2. BEMRCMHIEEENRERR

BEE Shic BRI EE S EEEK 1 ELHE
DOHRIEMBEEEZE L, ThEhoMBOBHARLT
&7z, THhOOHEEARAEROLEAEE L LE
e (BE3), ¥Eks Lomitsmm (BE4),
BLUREREOEEOZ VMK (BES5) 03 @M
WRAlEN Iz, BEIAHIIREE6 O X S ITHans
BET R I0IT, EENSVHER I3 &R A B
D, B E LT ERAERSES VIS L IREF NS
WERSC I T & e, TR BT & 2 RIS TSR
BT, BETRZOLSHBIKERMN) T4 vy a3
BRT—#iciEo/. 2hThOMEOR/IMEAR BHEIC
EhHoh, MEECRERNSZCBREShE BERT
REET AROBEETHREFEIERSBIC X D
L, —»icE BHONTHETS 3.
BEREOPICH X 70 —VERAT S & HIREES
HEZ0N, A3 70— LOBENSLBIABEZFD
D RP DI, TROBEBEEOTO 27 0~
OBREN S BIO 10 pg/ml 0BT, HREOREIEIT
HAIB—VEEEROEBELEEALEETE DM
(BE8), 20 BXUr 40 pg/ml B TIIHAORTE
MHEBCEL (BEI), hXx/n—OEE 40 ug/
ml TR, FRBEIERICE 2 0REE 18
BIEBDTHETHDk (BE 10). HEZHMMPEH~ b
Y749 Y 2 QEKTERTZ20RET 3 HKR, B
OMifmEE 1. 5X10°cells/ml 2 U784, *RE
EHhxsa—n 5pug/ml BARE IO 10 xg/ml B
ABTRTBOWLUSHMT, #%2u—u 20 ug/ml
BABTIE 9720 L 10 AR, 40 xg/mlBARTRI2
BoL BHETHE27 (K1), #x27vo—a% 100
sg/ml, 200 zg/ml 3108 400 ug/ml QEETEA
LT, WTFnbMBEREET 2 EATETR

(18)
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Yy =L

400

300

RS © HBNHE

A —0— PCE  Opg/ml
B —e— PCB  Spa/ml
C —p— BCB 10hg/ml
D —a— PCB  20pg/ml
E —g— PCB  401g/ml
10039/
e ¥ —x— PCB 100u9/ml

(cells/ml)zoo

100

2 4 6 B 10 12

— b 3% H ¥ (days)

oy P =2 ke p

w7,
WMBEEROELS % 70— VOBESE OISR
Hot. Ok DICEREE 2 BiSED REAEHIK
E3E, haxoa—NBEABOLBHRES KB LT
=R, BRERSER c@vohi (BE 1,
12). zh o oFE b FRERE B XU BEFmaoy
TR SFERICEEIND, 17 a—VORBEDN
BB EERN)F 4 vy 2aDh BT MO,
BHRFLEOTHE.

3. AR HBA—/VREEE FRHEO 16 mm BRE

BESRIC K A8

—E—EZ SR o) L EERE 2 pEEd 3
&, FNFhoABE cuv=— 20T, ZC
T, FEMEE BEbh 3o 16 mm BREREZBO
BHLBUORE L.
HESRAZIIKEBLESE LT 2R ETE
AR, AL 125 LRBIKIBAD T DT
o-MBEL. RCEBOERIKC LTS TE, 41
PLMBARBRI D, DK v —RDLOK
M %53, KEH» SHMBMEBRSIZALZABET, BD
ORI EE LDk, BEEORIKCHI I I a—E
BALTHIZNE o R LRSS 3R (prop-
hase WOABKTET) B 2645 3BBTH27. &
fhrsa—nz 5pg/ml EBOPITRATZL 4
EOEIEDFI 2SR 28 5 288 TH D, A% 7
ok 40 pg/mlEAY 3 & 3 EoOMEoFEs
B S48 (BEE 13, 14) THof.
WiCEBIEE L L ERAROE ORI & 7 n—
WA 100 pg/ml OBEKE S X SICEAL, iEHS
BEAZIARL T CREZEE L. 6 1R
BEO IR 2 0~V OBELZNEN 200
BRT 400 pg/ml LT, BEEOIA I/ n—VE

(cells)

PCB 100ug/ml

120

80
—~BCB 200ug/ml

60

SIT9D 3O Iaquay

40 w—FCB 400pg/ml

20

1 2 34 5 6 7 8 910111213 1415 1617 (hours)

Time

B 2. #a7a—n400 1k 5B i
Bl
BELlavw0T7 4 v 20HICER 1208
OB A SN, BBROTOH X7
a— L OEEA 100, R 200, & 5iz 400
pg/ml L4232 XD MlE EIZ A AR
BLTHDk. 77 7 3BREBHEERBORK
ERY

BTAEGHENEROREE &b IKED L S icEd
LT hZERL, £0ERE/ I 7itRLE (B
2).

4. EBEHRROEEWEFEMRETR

AR LRI 6 AK E Lk BAEELTY
T, HEOKE SIIEENK 30 m BETHOL.
FE» D5 ¥ DE L BV IREESESEICHY, #
JaoEEICiE microvilli $BESh (BE 15.
BHESEMEESEEE L TVT, EFEVEELRE
L, ZOEX 80 K RESDEH DM, £D
Ktkh o CROMBELEAR L, EliaRmckam
HED LNz (BE 16).

ORI H 7 o —vE 20 pg/ml OREEIES
EHBALTIHIGEE L MROREREEEHE
L7ehs, BB EE LT, BicBayo272tiRED
SN o

5. BEMBOZENETFEMRTIR

HAIB—EEERNEROTTREE L LEHA
Ha & BMEF B O EE AR L, EFE—kHTS
nAMEONEED, LEERSASAELZCLEARE
LE-RITHBETHS D, SHESFRESHEEE L/
WTH 5 ECHEANEEOHETHD, FIER
#%E X DRE/NEME 25D, filament 2HPE.
BIRB D7 awTF TN, FHETEICEIAETD
D, bR REEFERICER LR E L TR

(19)



112 KT F

BNMERN TR OB 5N, B O 1AL BERE
L, Mg tay ¥ 7, Golgi #@, ribo-
some, /NEK, lysosome 73 EhsEHER &Nl MM
ficiz microfibril MRBIEEEL T, HEdb
DR E R T BREBERBE CE LD BT
ARG O i BEEE = RO TC Ll T
P, ELEENR S BETEELOL (BEHIS, 19,
20).

WICH 7 a —nie &k B ERBEOMEESEOEL
ZPNBIpc, BEETIEBICUEHCET 34
F7a—n3, 20 BXO 40 xg/ml BABOHEE
WE L7, MlEAO#MERE EoSEETAES
14 Hb, BRRAKLTH2LOT, —FLTILHET
3.

#x 7o~ 5 pg/ml IBAR © RBE LR T
W, HRENIKEZEN0.6m DJ 4V — sk
WEERED N, FREERCKRESOI ) v
DR, BZFE AN (autophagic vacuoles) &
Sh, ERLBEL T, BiIC/MEIERICE
o, FREN B Er2 (BE 2D.

A2 v—on 20 pg/ml BABTR ERARAD S
AV — AR L o ) VIRER O, L, Ric
EREPERECENUTO ., $EE/NIROBERIC
BETEECYENRHBL O (BE 22).

k7w —n 40 pg/ml BARED EEMNE TR RE
DR RN E DICERICIZ D8, BT/ MES iR
Ew bh, pyknosis ZBbE3MERAS NI,
27 (BE 23, 20, B >0 ToBE L
B, LA B LT, MR OB SEp DT
(BE 25.

£ 2

RIEXE O WESE © EERIERIE, IRBRZE,
Meibom BRA3iATTHE, & & CEERREE T
eV SEARBLEBETCRBROEESEEL T
VWBBRBRIEET, o2 ERPSEAEMESE LTE
DTWBY. TROBNEERAPREICIIEEHSR
CRBEOERENEZFEENZI LTV S, 2oREOE/L
CDNTHEIFSY i, 2 AOESRE © B £ 4%
L, BETHREL, AEMRENCBOLELVED
AT VEREEATHNDC EABELTONS. L
LEBERORE T & X 0TS BREPTERAD
fo. FHEPERCBOTIRRERIARATHTHD, L
POAX I e~ vOR L EBERBOZELE DBEE S
BLEINTET, SORNEREZED 2 BENHD

« FRINE*

72V, FCTAEBEEREAD D X 7 0~ VOB
OEEBEHDIENMTEL LI, HA70—LVDEE
HEMROZELEOMBEEA S T LT REREREFT
Dfz. AERICEOLTHRL I EY 2HN204
—DOHETH ZH, AEE I EERROME
ZEDTOIROEIREEERE B

COEBRTLEEMELSTZ2ED THEBETO M
fois, BRI 2~3 Bl BEOMEEN
OBICHIEES BoREEFIRER LB TS,
Dfz. BEEEEMARENHEEMETEET SR
o, MHEFRBOMCEE S KR L X S BHEED
EREZEFOLHRRMEO XS 06 DMEY
SIS, MEHEMSY »—V—HIKE R E, COMBED
REERALED, ol oBEMNTERLR
Dz, ERMARIC OO TRERTOMBE TR ARE T
Hote. BEEMEOBINREAEIEEL TS,
LRSS LTV E T ARKARRNLE
BAEOMBLBARICIEY, BT MEOLs T
FHEOHENECETY, bihdblloEhitsT
WA LD RESELTH (BET)D.

AR a—NEKICREETHAOTEHEE ELT
DMSO #H\», EMCBAS¥7c05, DMSO 3#:
BHICH L TR LALEBETH R, RECOHF
2 u—nodio chlorinated dibenzofurans 3k b
FETHD, WECEETHARES 20TRRODE
WOHERH BN, AEHORBRTRENICONTE
BRE LT,

B A7 w— VBT TOEERMBO RS HE
ZEWMETIERETSE, Z2x7u0— 5 BXU 10
pg/ml BEDREME TR, B BENINT &M
bHroiz. Hela flonigs, #x 2o~ 400 %
5Spg/ml HF O TR, EREENREOMICH
FOTCEBICBRE R RN EBFSN TN EY, Fi
Faza—va0 pg/mlBABTE LEMEL DK
TS L SREL, BENHA 79—t U TR
WHENKTH B XKL Sn:.

lemm BEREHE & Hi 3 & Mas Enicgs
BT EMNTE . MBOKIEBREICET 2 PCB 0%
B R B B MilasS#EER (prophase) 7o 3%
#&T (division) FCOMMEERI DD, AFsv—
wEREHORI 40 pg/ml OERETEYS S, WRE
ICHEART, HEBREKIEICEELL. COER
&, EBEEEESL )T Y 2 DE—RIC S AKD
BRICEM LW $EEEOAXx s/ n—EN
e &S CBL S5 73EBE (5,000R 2IE)
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A xR r—400 QEEZERRBAOEE 113

DG EE L 728 © $8 © F588% (interphase
death) oL L T2,

714 70— OIS RIETHEEICONT
i, & QKT THMICRE SN T 210 4
mhLHEE/NMIKDED, BE/NMIEORN, o
VEYTOERBEBBET SN, REOE{RE A
27 u—nwd RHDiIC BHC® 72 /508 4 ~—
W EHNCERTOHEAIN TS,

AREBIC B O THIE LR OMESE Foz{ts
BN THE, MREENERESR 74 vV —2BHE
o, (U sRERGESOBIN, SSIKAWYTL 3
HE/MIKDOFEIERZ ENBF 5N 5. ZRIERE
SHBETHRD LN, 37 a—VORENEL
WAHEBFEFEEENRD, 74V —sBER, Iy
BERoBNG Ha>7:08, 2hb3figosngs
AEND. Thhiso—VOEEHD 20 ug/ml %
BA3E, LERMECHE/NMIEhICEETEEOY
EORESN B, ChEEE/NIEROERS, A
L EWRDY, FENCEE LAk 2828
TEEOMELEbh 3. Somlyo (1975) kX 3 &4
EYED X537 A 2E420RBEHEC/ERSERE
5 Golgi HBENHEL, ZOELATHHTED
fel S, UL LABRODOERTIZZD LS BATRIE
Boohigholk, Tl bav FIToEN B
CHBE/NNIEEINOFRES RoNEh2720, chid
o {REERCEEL FRERE 0B bty
THAH DD

SB3, COREESEICLT, HATo—VEE
BB T 2 IRERER OB RS 5 KBRAETD
CEBHBETHBERBDNS.

& ]

HAERE OBRIERBEICREOREICHKT 5T &
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Relationship between PCB Concentrations or
Patterns in Blood and Ocular Signs among
People Examined for “Yusho”

Yoshitaka OHNISHI

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

Takesumi YOSHIMURA

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

The relationship between the PCB concentrations or patterns in blood and the
ocular signs was examined on 238 persons including 90 patients with “Yusho” in 1976.
Ocular signs of the disease were abnormal pigmentation of the conjunctiva and hyper-
secretion of the Meibomian gland. Both the PCB concentrations and patterns in blood
were classified into three groups, i.e. 0-4 ppb, 5-9 ppb and over 10 ppb by PCB levels,
and A: peculiar to “Yusho” patients, B: resemble to A, and C: similar to that of
ordinary person according to gas chromatogram, respectively.

In order to avoid the influence of difference in sex and age distribution in a statistical
analysis, Mantel-Haenszel’'s method was adopted to calculate %? trend and relative risk.

Positive rates of both abnormal pigmentation of the conjunctiva and hypersecretion
of the Meibomian gland increased as the PCB concentration in the blood increased.
Positive rates of these ocular signs among persons with A pattern were the highest.
Then, positive rates of these ocular signs among persons with B pattern were higher
than those among persons with C pattern.

It is concluded that the ocular signs are closely related to the PCB concentrations
and patterns in blood, suggesting that these ocular signs are of importance in the
diagnosis and the treatment of patients with “Yusho”.

#
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]

ZZ T4, It PCB oFE /i3 8 —vhE
ERERTS 5 BBEEOGRILE B LU Meibom
IRATUHE S A B B 0B PICDVTHRE L, Bk
HLMEABIOTC LT 3.
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® 1. R2EOFERI - WHSHE

# £ o  BEF RYEE KRFEE G
0~14 3 5 5 13

2 15~49 22 5 24 51
508k 10 12 12 34

0~14 9 1 8 18

'y 15~49 34 18 34 86
5000k 12 14 10 36

Eig 90 55 93 238

BLUBHRROTDERN OGO T £4KkE, 2384
DWTHRE L. 205 bERFR 0L, 2R
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0% COIBIHTFY. choh PCB EBES
LB~ DENFNL DN TEBICBY 220
Bt ROBRT REAL B U RS Uik,

HEREBBARODHENED LI X DOTET HE
Mo B Eo GrERO Z2%Rkw, # (& -
), FEA (0 ~14 5, 15~49 5k X 50 521D
@ 6 oic B, Mantel’s extention O 5HEY % A
v, Mg PCB tBREE OBBREA. 7z rela-
tive risk (R, R, 1Axf/EaKE) & PCB BE TR
0~4ppb oFEEE (R, R=1.0) &L%xEA,
BEETMEL S, ZNZTNO ERNEC &R
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Mantel-Haenszel DAY 2 AT GRELEHL
72. —HPCB ez — i3 CEA2HE#E (R, R.=1.0)
& LTEB O T relative risk 2EH L 7.

i ES

TODRITROFNEFNIC DO THFTREICHESE G
HWHONE DI, FLTENERITIZEDOABT 3

® 2. i PCB REREEQKLE L OBR
0~14 5%

10 ppb

i R O~4ppb 5~9ppb o E &t
+ 14, 0 1 2
- 26 3 0 29
2t 27 3 1 31

BAR 3.7% 0 100 6.5

15~49 5%
— N 10 ppb =
fr R O0~4ppb 5~9ppb B F A
+ 14, 1 7 19
— 87 23 8 118
2t 88 34 15 137
AR 1.1% 3.4  46.7  13.9
502k
B - N 0ppb -
B  O0~4ppb 5~9ppb g B
T 2% 4 3 9
— 46 14 1 61
E1 48 18 4 70

BRRHE 4,.2% 22.2 75.0 12.9

woEt
- N - 10ppb
7 B O0~4ppb 5~9ppb o F g
+ 4% 15 1 30
— 159 40 9 208
2t 163 55 20 238

HET R 2.5% 2.3 550 126

x2 trend™®=53.60 (p<0.001)

(o) HH (28D, #p) (38) TH 620
Bic 43y T Mantel’s extension® o5k
KX EH.

7o, PTRBL—#Ic LT RIRLE., ##0 Iih
PCB gEH EHT 31c0h, g PCB 4 —
v C, B, A &BfTT 2icoh, FHRREENKED
T BEhBEPERET 2 ¥ trend (3HEHE S ERH L
AR TERLTHEL L.

1. s PCB BELEEARLREICOWT

20X, FHO FELBROTRI LK
2, 0. 1% FomkRchh PCB BEXSEHT 2
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L.
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% 3. [k PCB I Meibomg 4 it = 4. [fith PCB /4~ L EMEELE L O
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+ 3%, 13 6 22 -+ 14 1 17 19
—_ 85 21 9 115 — 71 12 29 118
B 88 34 15 137 2t 78 13 46 137

EriiRER 3.4% 38.2 40. 0 16.1 HinE=R 1.3% 7.7 37. 13.9
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B R O~4ppb 5~9ppb ) PPP g m B C B A #
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+ 04 0 5
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Relation between Blood PCB Level and Oral
Pigmentation in Yusho Patients

Hiroshi FukuvyAaMA, Yuichi HIDAKA,
Shigeru SaNo, and Masao AoNoO

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

Blood PCB levels and oral pigmentations were studied on 170 patients with Yusho
in the 1973 examination with a control consisting of 186 persons who were healthy and
not affected with Yusho in the 1974 examination.

Patterns of PCB analysed on gas chromatogram were classified into four pattern A
and B which were peculiar to Yusho patients and C which was the similar pattern to
that of healthy persons. Pattern B-C was undistinguishable from pattern B or C.
Concentration and pattern of blood PCB corresponded well to the degree of oral mani-

festation of the pigment.

£

L bhEBIEICE T 7 Wb 3lEE] O
OBEFRRIC DO THE LT & 72999, RIEOKRENH
RO—>TH2EAULED, KE, BREBEDCAILS
TOMKEE (B, 08, 8 O0F, ® KRET
BT EEREL T
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RN EMBRD L S BB AT D7k,
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BENRIE 9B FERZ LD REBEL BELZ
1 7-% 170 4 (i PCB QHilE 4521473 103 £)
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1 PCB DRIEAZ T 7.5 184 825 3B Lk, O
BNERLEOFEOZHIY, BHOoRELDESS
RELZELT, —AOHREBEVHE LS O0 5 BIE
BicHl Uz, o PCB oMikE X OBRERSH
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1. BHEHEomF PCB BELMERICOWT
REHEo mh PCB BE ¥ 7.5ppb TH Y,
ZORNTA»Z -V OEIREBEREOK 3%
<, itk PCB o5 EEWR 10.7ppb TH D7z, C
7B = OFIEIBBEED, FHEER 1.3ppb T
ot °F -~V HERERE I X BIEMNE, A>C>
B>B—CTH2ich, 2REERBOREHL R
A, B,rex—vDETHD7 (Table D).
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Table 1. PCB concentration and patterns in the Yusho patients
PCB concentration (ppb) Total
Patterns number Averglge
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 23 26 39 49 % pp
A 6 41 4 2 1 122 21 2 1 1 1 1132330 107
B 3 5 42 2 4 1 1 22 Q2D 5.1
B-C 3 2 2 5 1 15 (A5 4.7
C 33 416 1 52 3 3 1 34 (33) 1.3
Total
number 6 8 1511 9 9 16 2 3 3 3 2 2 2 2 3 1 2 1 1 1 1 [103Q300)] 7.5
Table 2. PCB concentration and patterns in the control group
Pattorns PCB concentration (ppb) Total number AV;;gge
1 2 3 4 5 6 7 8 9 10 %)
A 1 1 3 4 2 1 2 14 (8 4.3
B 2 2 1 I 1 1 1 10 (5 4.2
B-C 2 10 8 5 i 1 27 (15 2.9
C 14 40 48 17 7 3 1 2 1 133 (72 2.9
Total number| 19 53 60 27 11 5 2 5 1 1 184 (100 3.1

Table 3-A, Presence or absence of oral
pigmentation in different age

groups
Yusho patients Control
Age groups Male Female| Male [Female
+ -+ =]+ — |+ -
0— 9 7 6, 8 210 7| 3 4
10—19 10 3115 5[ 9 3 4 3
20—29 8 5,5 3110 316 4
30—39 7 5(12 5] 7 3, 4 5
40—49 13 511 6, 3 311 18
50—59 4 2 11 5 5| 2 15
60—59 3 215 711 14
70— 1 1 1 7 1 5
Total number | 49 32 | 54 35 { 49 3832 68

D, AR —vERLIEESHT, FOTHERER
4.3ppb ARL7. Crex—~vDHE, NRBAELED,
BRI 2.9ppb ThHDOM. ZTOFHEEE 2
—VRlitEwHEEORTE, A>DB>C . B-C Tk
o7- (Table 2).

3. DOBEAGEKILECERSIUMEICOWT

OREREEREORERE, BERIH61% (B
P 60.5%, et 60.7%) T, FERMMICE ORI
49 B % TR BN THIC 10~19 5%, 40~49 57

Table 3-B. Frequency of oral pigmenta-
tion in different age groups

Yusho patients Control
Age groups |\ “JfaTe [Female | Male |Female

(%) (%> ®B) 1 (B
0— 9 54 80 59 43
10—19 77 75 75 57
20—29 62 63 77 60
30—39 58 71 70 44
40—49 72 65 50 38
50-—-59 33 15 50 12
60—69 40 0 42 7
70— 50 17

DORBRIE T0~80 %% iz, ZWTEH, 0EH,S
49 EBHLHEOT B, 20hTE 0~95%, 10~
19 3%, 30~39 A OFREIRITK T0~80 BEIRL /-,

— A RE TR, K44 % (B 56.39%, i 32.3
%) THDOI. KRERITHE, B CEEUEOHBE
BAERLEZOIR 0~39 A TH D, 20OHT 20~
WHaEEL—7E LT 10~39BAR K 70% BEL
Fo. TR, BEEER 20~ BANE—- 7T,
ML AR LUEERR 10~29 %8 T, TORER
HEHLD PDIEL, B0 BEETH D (Table
3-A and B).
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Table 4. Incidence of oral pigmentation Table 5. Incidence of oral pigmentation
in different PCB patterns in in different PCB patterns in
the Yusho patient the control group
PCB Male Female Total PCB Male Female Total
patterns | . _ gl + — ()| + — @ PS4 onl b (@ — B
A 11 56912 4 (7523 9 (72) A 3 43D 4 36D T 7 (50
B 11 4@ 4 36D 15 768 B 5 2D 2 168 7 3 (70
B-C 5 3¢ 2 50 T 8UD B-C |10 7¢G% 7 30 17 10 (63
C 3 7@0DI17T 7D 14 GH C 30 25 (55)] 20 58 (26)| 50 83 (3®)
Total Total
number 30 19 (61| 35 19 (65)| 65 38 (63) number 48 38 (56)| 33 65 (34); 81 103 (44)

4. [ PCB N&— Rl ORRARILEORR
(C2\WT

WERTE, DENEBRILBZORTER, Ay —
VT 23/32 (9T29%), Boeg—vC 15/22 (%68
%), B-C »2—vT 7/15 (3347%), Crex—v
i 20734 (WS9%) ThHokzrkb, Artz—v
EBANZ—~vOLORMENICEBRILESRELLT
WZ EMNH b, ¥, ZHETR, Cred—v
THRAVIEHOERDI A SNt (Tables 4 and 3,
Figs, 1, 2, 3 and 4).

WRETE, Creg—~rv 0 BEEED RERITE
, #38BTHDl. Arsr—VvEBNE—vDY
DR, PRYVBEFRLALL, BREBEORIERIS
, BHEAETHID S FOFRBERIGSNC ENDRD
fz. X518 B-C /¥2 — v OHOERLERERI
PPBENEEERL T .

£ B

MEREIC YD, WF4T4£10 26 Hic Rah
T iREER WA (RED? ZEBALPT T3 BT
DOIHERBZMMEL NS 503, £ Oh CEROEHRN
FrEo—oic, Ik PCB OMRB LI OBEDORED
BEBEPBETONTS. YRFBELEELTHF
IWMAEBRLTWBZ L, ROTHEBEENTRTS
A, BEERB XCMEER, £8, SH0RE, i
B, ZEREREEEZRALT, BE, RAEOUEH
WENT 5.

T, AOORENEEL, KETHECGERI X
DTREINIELDD, TOEELMSHLOEET
¥ PCB ORIEEFF 2 Br2kBEENH LT
LREND, BERBREIBICLODTESLOMEELS
3. 85, WRELT, EEEA R IHAEERL
Fe A BRIEICEIDO TN, ¥ TEE ADREN
BN, BEOMBEL L TRPLPHESHNSS. M

th PCB /¢ — v DBIRER 5 ~ 6 SEOWIERR
THY, REDIE A BT PP R R MREANE
ROEMERLTHZCEEEZ NS, UL, B
S0 EERESY ©b, NEKEAHRLE O EHEN
DIROENCTENDS, HIEEOENE - IZBERIE
BINDOTHEEZ, SEOBRTE2To.

T DEE KRR & fuh PCB oMk & OBES, Ml
™ PCB AEDEHIC 20V TR, BES (1974, =
M- BE (9752, o (97D BB Tn 5 &
S, REOEFEELEM/ZOMEBEZRL, ZHCRp
FRNCERHEL T A, ERET 2 OEERT
OFAE, bhbh OFEYY? LIS (197)W,
BE (19760 & DX oidH 545, [ PCB s
PCB »e2 —v & MEHEOBREZ R DV THEL
72bDRRNED>Ths. —RICHEEIC B 2 E0E®L
B, RE, DOEREE BBREESIOMicaons
z &733‘2)3)4)5)7)8)10)11)12)13)20)23)%&%%nfb\ 5. DHZ‘%*E
EERILE O ABA K B 5 RERCELT, B
(1928)', FEM (1938)° SOWENH D, AR
5%~32%THOBREIEMIC LT L1 EF—
ORAN TN AR TN AR A AN

HEREHR S FHTH 2, OEKECBRLER
BRIMEREETCEHOIN B ThHD, WAREHTILFE
B RBERL, PRVEERTHSE. BEOREI? X
DRPFLERL TSN, NRETHIE, HEAOIR
EIVEVESITHS. 2L TTOLORERIE, &
IBRIC BT 2 ER O MEREHEAL 59.4 BOFE
THBEBVbOIEE-FH LT, HEREE
old PCB OFEHEEER 7.5ppb T, ,v8— 3
TiFAr & —v T3 10.7ppb, Corex—~vTid 7.3
ppb ERL, M - #HHE (19752 OELDRPED
Thot. ~F—VRHFHEED X, BLhEPL
A>C>B>B-C T, #H - HHYOEELETED
Tnd, 2KKCE2—VvT 49ppb ARTHEEE
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bhHD, HF—VHIKER2CEABELUENBAREC
ORI B 2ZDOMELOENIC, BEFERE
DERICBT 2BEMSEMEL>TNBEXITHS. L
L, WRETE B A>B>B-C, C Tk
D7 WG ThiE, @i PCB EE: PCB /v
—v &k, BROWINRNT K S SR
Zohb. Lal, Cra—rvThiE, EEEME
PIESNTRESN TV BIEER, SBHICKRZES
LORBPLIEZMEST NERMPBHELEHELD
ns.

T, HEREZD PCB »e2 — v O&E & ORE
BEEENBEORERRIL, ANZ—VTRNREBTHY,
B-C, Co&Eiz A, BoELoDishrot. fiftic
BIFBHRICOWT, EH - HEP OHMEND 5145,
BE—HELTHE. MEBTOGELEORERT,
D B-C 0B OEL, ERBEBhOLE
DOCDES ZOWEIENLDIC L RETHENEL
DNHETNED, ThHIBBRONDWHROMEE LT
BREFREBLLNTH2H. PEOCEFZEHLT
A5&, [ PCB BEOMRICEERIESDZESI
&b, DEMEEREEICDA, Brrr—vigd
RELPTHENZBETHESS.

Flo, BHETRREENNRREO 2 £ RELE
B, BETEROLENELDI. pOLEOCEAIRE
HEXDESEREESREAL, WRBLVEELCES
ETEORAFENENC ERENL. T 5iKD0
THL (1959 13 3~ 65T 50~589%, 21~40 %
T A 0~56 BLEMEL TS, NWHhWY BHEREH
BORERNERET 2 ELEEPPENEN D AR
—EKT 2, ZOER, EA3PKAEEETREBNC
EMRIRL fo. RBEAFICOEEERIE O5
BUEWE LT, AERBRESEL VY ILH%EHE
A95OWZ T 34, SEokaEdgEIcstIn
BHLN, EEFNBHEWS ZEAED LN,

8T, BREEORERFE, 4ETHCHBEN
Tk 54", McCarthy and Shklarl? jz k3 & kD
LIBBEACRET B BTV E, Tbb, (1D
EREHOTOES, ) afRiEEm, G) N
TRERFEEETTH S, BETE (D & Q) BE
ETEE5THhH5B. Q) it20TR, EiTrAs3=v
hEEFVvEYOBBRIS, d$HLE, M-S-H &
premelanosome o B{EX D, THABIBRIE
MEZO5NB. LpL, PCB EFROLNSHICET
BHMEVD DT RMAEEY, NOWEBEOHIEEC L
TOZ, ZOHMEPOIRLRE LT, OERLAT

= VB EREE DN IR A ROERBABHKET
bb. Fi, WECBTIBRLEBEOLKRI, »5
=vbhZEhed A5=vt+a hbILERAINT
BOT (EH, - & - FEH (1969)%], ELICREEE
TBLLATHD. FORIOPERNERLBZOREK
&, BRFICK B LY AR, Mgk, B s v
C O EIIRERETS ERELIC L, D, BEE
BORREFE LTah s 20 Ficiibk Uit nid
RO EERELTHNS,. 21T, PCB hE&
CEEeREE ORI EREERIC L 2RE,, =
WRINIEFIEN TS LI DN T S HIGBRERIEE B
WTHHI. —F, ZNo0BREZOEEEICD
T, ERERICHT S ENERSNB.

& e

1973~1974 FEHL T, I PCB EEE OEERN
BREBORBRIC DN TRE L. ZOHE, (D
IEREBEB MG PCB /22—y DRahT, Az —
v (31%), Brez—v (219), B-Crez—yv (15
%3, Creg—v 33%) &, PPABLUB/ s~
VICIEL BEKOREAR L. H PCB BERF
#5 7.5ppb Thot. Arg—vix 10.7ppb, Cre
4—T T.3ppb % RL7. REEER GIRED
R 3. 1ppb T, AZ—VvOHE KD S8
%, Ca—vDBERT2HB%E LD, &4OTHEE
iz 4.3ppb & 2.9ppb TH D7 (2) Ik PCB /¢
g—v EEERONTIE, MELbHNH, CXDAD
HAELEBERAR L. 3) DERABRIEEN,
Az~ LBZ D OBLSHET ZERD
Hohiz. (4 BLEoOBERBREE DREERICD
WTE, HETZUHOHBRELDPTVEHETN 4010
Jr. ERWEEIDRET I EBbhol. B) C
noh s, M PCB OERE &R & O EERE
BZEORBITIMErORHEND 5 C L2RB &N .

S

X 13

D #UBX: BRI B 2 BAGRLEE
WEESE 14: 822, 1959,

2) HFAHEE: MERZOBRFR B3IV PCB &
55y roRBREECHBITE. BREER 66: 642-
645, 1975,

3) BHEH, ME F: HESFODMRERR
2T, EEERE 60: 468-470, 1969,

4 BEHRER, AEE— HH F: 0bwaikh
$£ (Yusho). @REE 33: 391-403, 1969.

5 FEER, BiL F: WEOCHREEIMER
FHD BT B9 20750 (BT S0 1 HEE.
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p. 14-16, 1976,

6) BEAR SE: FBAK A OEstsEERLE.
Ot 12: 297, 1938,

T HEIZ, BOZEKER : #E Gfhe7 ==
—VIREE) © REREL ERER. ERES 60:
409-431, 1969,

& AH B 2 BE FEE=: HERZOD
BRRAE 5 XU THIEBRERE © ST BEMEE R
B, ERES 60: 432-439, 1969,

9) ANEH, BEILEE . BOEMEORTHE
it. OFmEEs U: p. 587-597 GCREE, B,
1973.

10) BEESR, BEETE: PCB icksiEg 1L
B} 42: 396-406, 1972.

1) #HHBEE, BRAETHE : VWHYIHERED
MEARTFE IC DT, EEIES 60: 484-488,
1969.

12) sEW 8L, BHZEA @ UMNKEMEBERERHE
skBBF oMb PCB KRR E 0K EBRES
66: 624-628, 1975,

13) HBAK, B &, #l B &L &:
Wi (8he 7 = =—vihEiE) ZHO DR RICD
WT. HARDASZSASE 18: 370-372, 1972,

14) RHE—H: BABRLEEOH:E. E¥:
WP 39: 56, 1956,

15) HRMEE, XETE $NEE: lESREOD
TEAREKE. ERESE 66: 635-639, 1975,

16) #EZBA, FIEHE, BNET, BHEHS,
BEEM®#: MERBERC—BRAOCMBE TR Y Fte 7
= =—J. fEHESE 65: 25-27, 1974.

17) McCarthy, P, L. and Shklar, G.: OpEks
BERE RN LhE (RIEX~—F0, p. 289-299, K
BRI, R, 1973, 289-299.

18) & IERE : HAANCRIY 2 OMEEOBRT
BILDOWT. REN B IOWRSRME 28: 325,
1925,

19) XHAFE, HNIF3, HEERE EAEhR
FiRIT-7r 2704 FOLBERLE #2270~ b
Y774 —~XB ZONRER. BREES 62: 51-
65, 1971,

200 EREH : Bhe 7 == —vhBiE (hiE)
OOEEEL, 18H OEMREAREREERICONT,
BAORSESZE 25 64-73, 1976,

2D ki B JFLE|A, MM M#k$ PCB
DZWMENESE. EHEZE 65: 28-31, 1974,

22) Hth #: PCB LESHEROEY. JAH
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23) EAXR, ALED, SR, BAEEZ
By MEEONSMBERE. EBREEFE 62: 159-162,
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Fig. 1. 10-year-old girl. Yusho. Blood
PCB concentration : 16 ppb.
Pattern A. The picture shows
pigmentation of the gingiva of both
maxilla and mandible.

Fig. 2. 4l-year-old woman. Yusho.
Blood PCB concentration : 39 ppb.
Pattern A. Note pigmentation of
the lower lip, and dilatation of the
pores of the chin skin associated
with pigmentation. Pigmentation of
the mandibular gingiva is also noted.

Fig. 8. 45-year-old woman. Yusho.
Blood PCB concentration : 5 ppb.
Pattern C. The photograph shows
bandlike pigmentation of the maxillary
gingiva extending to the buccal and
alveolar mucosa.

Fig. 4. 4-year-old boy. Control.
Blood PCB concentration : 2 ppb.
Pattern C. Bandlike pigmentation
is present in the maxillary and
mandibular gingiva. Juvenile

pigmentation.
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Further Studies on Respiratory Disorders in
Polychlorinated Biphenyls (PCB) Poisoning

Relationship between Respiratory Disorders and
PCB Concentrations in Blood and Sputum

Nobuaki SHIGEMATSU, Shuzo ISHIMARU
and Togo IKEDA
Research Institute for Diseases of the Chest (Director:
Prof. K. Sugiyama), Faculty of Medicine, Kyushu
University, Fukuoka 812, Japan

Yoshito MasuDpa

Daiichi College of Pharmaceutical Sciences,
Fukuoka 815, Japan

OQur previous studies on respiratory distress and secondary airway infections in
patients with PCB poisoning appeared in the first and second reports of this study
group. In the present study clinical course of the patients was followed up and the
relationship between the respiratory symptoms with their course and PCB concentrations
in both blood and sputum was investigated in 401 patients with PCB poisoning.

Frequency and severity of the respiratory symptoms correlated well to the concent-
ration of PCB in blood, and were higher in smoking patients with PCB poisoning than
in non-smokers. The majority of patients with high PCB concentration in blood,
however, were non-smokers. Patients with respiratory symptoms, whose PCB concent-
ration was high in blood, were complicated with chronic airway infections in about a
half, and they were prone to superinfection with pseudomonas which was considered
as an expression of severe bronchiolitis and impaired function. The fact implies that
the patients with both respiratory symptoms and high PCB concentration should be
examined at least monthly to receive an adequate indication. Average PCB concenira-
tion in sputa collected from the patients since 1975 was substantially at the same level
as that after June 1970, and was between about one third and one tenth of average
PCB concentration in blood. The PCB levels in sputa collected during a period from
late 1969 to early 1970 were as low as in a range from one¢ hundredth to one thousandth
of those in adipose tissue taken from autopsied patients in 1969.

BHESEERTTRO S EEOREB &, 18K R

EO RBICHEDTN B EFIO Ronsd &i BEL

JUKGMEERF S 4 28 4 2212350 T polychlorinated 7o, AR FOBOEBOEN, TRERER LS
biphenyl (PCB) OWRHRICEL 2HE, LK M gEs PCB & OB, Kk PCB 0@, K
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PCB lifiry PCB OB B LUEREBESD
BEic o0 TBREET 2.

R ETIRTH

O FOWMERFETREL, FREBEREAES
iz PCB & O¥HZET, 20505 LBER
BRYRELET S 2 AOBEOHEMERTT Lz, &
225D S HIE 4 EPSRGEHZ L T2 T8 41
20T, EROBBEBIL, 2055 1 BESO
A PCB Z5E2ICBRWIIRICER LIEHR L7 6 41
L, ZoONEE LTEBHESESHE2 B GukEERSER
ABE) wox, BEDh PCB 2BREf L. S5KILK
HEPIEREE 2 £omkEh PCB? o Rrs/w< b
77 L OBREETV, SEIORIEE L.

®

W % &

1. PRELESERERFTE &M PCB BE

HERE O BERKET AR ERD RBEREI 20
T, BRMMFER XD HLER, 2+ BEFEO®EHD
PCB o#ii#1T0, RBELZ2FAIKKREINZ T L,
# 1 EEORBNERCS VW TRBHEDE R &%
e Lo s, Sallid ABEIEIC B T Mm$ PCB
ORIE? BIESNB LSy, FiEhEE Ik
BELRIUAETHESH, 2OMBOLKS AR
127, PlEOX 53 Es 0 BEORESEARE
Wi L fiZsse i PCB & 0BEs 2R

EREHE»3A

Iz,

PCB BA A4 AAAVERIZNL 20 BLOOHF
401 Zic>T, 1%, EOFEREMBXERRLEE%R
L, MMmd PCB orvs — v XUV EES B L 7.
Table 1 X5 KFERT, 401 ZhmERBERERMST L
B (Tabloe 1 jcid+& L, &% WIB1~2HEE
BE) ltoboid 7.3 %, ®E (Table 1 ci3 + &

L, B HIA3I~9MHLTE) DLI4TIBTH
5. 7B, B1H 0@ EEmEE H, 30@EE

rEEM LTS BEEI2FAZKRE, RS
KO FPIERZENFTN66.1 BB L0 40.1%TH 5.
BNE—VRBOATREEOCHVWE SEROHERS
WEEICH D, 2~V RI0ERBHELL TR,
fe—MRICE N E — Y DEEETE, FREBERORE
Uroésoid, PCB EREEICHLUEEEDSOER
BB0, LB >TRECHELZRATS L, BER
DEBRIBELHITHRLBBZENEZL 50 5. PCB
20 ppb Pl DFIC BEENTODE, THEREL,
BEROFRABOBENHNT L EOMENEL LN
3.

2. BMKEBEEREETAMACONT
Pbok57smd POB B L PR BER & OEF
BRSO BRI, BENES CEBESERROSHEkK
LTW3EEZONZOR, FEREHEOEATIF PCB
BEOEWAKIDBVL I ENELILNS.
HEMER SE2£ 1 5O TEEBRREST AR

Table 1. Respiratory symptoms in different blood PCB patterns and concentrations
PCB patterns Respiratory symptoms Total
and concentrations . + o~ %
~ 4ppb 11 (D 10 (D 8 (D 27.6 29 ¢ ®
A 5 ~ 10 (D 11 (D 19 (12> 47.5 40 (14
10 ~ 4 (D 3 (3 7 (D 50.0 4 (D
20 ~ 1 1 4 66.7 6
~ 4 3 2 (B 3 (2 37.5 8 (%
B 5~ 2 1 (2 2 40.0 5 (2
10 ~ 2 (D 100. 0 2 (D
B-C ~ 4 8 (b 7 (D 139 C 9 46. 4 28 (14
(c-b) 5 ~ 5 (D 3 37.5 8§ ( D
c ~ 4 50 (& 37 (6 50 (35) 36.5 137 (4%
5~ 4 3 (D 5 (8® 41.7 12 C10)
98 (16) 75 (19 119 (76 40.1 289 (112)

¢ ): The number of patients with smoking habit excluded.
): Four and two patients had the past history of asthma in 13 and 50 patients, respectively.
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Table 2. Changes of arterial blood-gas in a patient suffering from infected bronchitis
and CO, narcosis
. Blood gas
Clinical course oH o, Poo, (HCO,5p BE
mmHg mmHg mEq/1 mEq/1
O, inhalation
Intubation July 25, *75 10: 00 a.m, 7.12 57.3 119.9 38.2 + 4.5
Assisted ventilation 4: 00 p.m, 7.50 188 53.0 40.0 ~+15.6
26, 10: 00 a,m. 7.47 120 73.8 60.2 +31.6
Removal of an endotracheal tube over
217, 7.29 91.8 100
Endotracheal intubation
28, 7.25 141 78.0 32.3 + 3.0
30, 7.32 108 89.9 45.0 +15.3
Aug. 1, 7.33 132 69.6 36.2 + 9.2
Removal of an endotracheal tube
2, 7.40 24.9 54.8 33.1 + 7.6
4, 7.38 54.6 44. 8 26.4 + 1.4

B, R RS, BERAKCH o 1 FlERE Lo,
WA Z OHABIELBEBL TR, LrL, T
O BIREEERBEO Y, 1974 EK LD BHFO
BEAHR LA, 1975458 G755 &0 &
DIREICHN, MEMARIC BN TRIBEO Dk
BB LE. Zoskicgeed, THREELRE
FAL, DERRSICEERRRLEINN, 208,
DIFR R EEA SR L TEBREAR, BRELTF—Fvick B
EBRRB AR BRRECEBAE LD, BRICEIES
MFE 50, BB AT BICEDK. HEORERY 4
bt KQEWE, Bird itk 2 ATHER K 10 BT
Pco, 8 T2mmHg X v 110 i F5&, itMEL%%L,

Z D%k 2B REBAATFREZIC LD manual O AT
gy (REREKE R OFEMAE) £%£K, 2HMT
Pco, 2 S0l CHER L & 1D, 4EGED
WHERDO ALTRAEENE, £0OMEYAFTRORBI
Table 2 B THB. Gentamycin (GM) 80
mg/day, Carbenicillin (CBPC) 4 ~10g/day
HEVIRECE Y 20RBERBRIBRECE LD
57, SEOAFNRERRLTH DO, RBEEL
WO EBRMOBEILLELDT hbokknE Bbhd
(F1E iz Chloramphenicol, k> Cephalothin s
BHowWEEZEL LN B).

HELERE 2 AR X DV HUER ORIEICRIEED L
VS WEBHB LY, GM HBEKEDTS
RET, 1976 £1 £ 3 EE Ok A4, CO, narco-
sis g2, % 3EHEDARETIEGM, CBFC

OREFWEF X MW, H Thacbhbhbod mE
OEFEERE N 3 BEENT, Bird ki3 GM,
CBPC oW A, &\ T Bird iz k3 colistin (CL)
ORAC LD LIC Pco, OHEERL, I Pco,
50~56 mmHg Tk 3.
ABEEOVISEo M PCB ik Asvk—v: 2]
ppb, 197642 F @ gtk PCB 13 A sssa—v: 8.7
ppb THY, KBHOECBHNTEELEN A 12,
B: 3.3 Thok. HERSIH B 1I5&£06
WA 3EA v 7 v vEEREERE, REXiss
B 300 IRE, ltkickiy 2 MEE 2530
1 (989, 1BET4%Bicxdd 5 flow-volume g
DOBAIESEE Vmaxs, 1.861/sec (FHUED 3.04
I/sec) L7 Vmaxy 0.411/sec CFHyE” 1.22
I/sec), & Lt kZr 1970 £ LB EICHE SN
AZEBEFKEBICHERAEE, ESOREERE, B
/12 small air-way disease 73 L 2SS4
REZXEBIFREIBDNE. 4 v 7 v v FREOD
BB X D SRR PEENG O I B EEIROBE D
WELBADY, ZOROEBIFEEEZD LKET
2 EMBY, Ll oThHEFREZRIEL TRBEE
BhTHBY. LHl, 20EKimd PCB 14ppb
T, 1HI~2EOEREERTEDOATH 3.
B/ESEMO> B, FEL Eichiz>TrRERIKE
—EA BB L7 #iik, Table 3 ok 3k itk PCB
10ppb DIED IR SHT, 20350 3l 505
PEThs. BEOO4MRLHAS0RERTHS. %
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Table 3. Chronjc airway infection and Table 4. Clinical course of respiratory
blood PCB concentration symptoms (cough and sputa)
Blood PCB in 79 cases, which were fol-
Air-way infection Age con(;entrail(t)ion lowed up for $ years
(years)| (ppb) | (ppb) Symptoms 1972—1973 | 1974—1975
The bacteria in sputa | ~ 49 2 Exacerbated | 10(21%) 13(16%)
persisted for more "
than a half year 50 ~ 3 Positive | Unchanged 18(38%) 39049%)
Improved T5%) 15¢19%)
The bacteria in sputa | ~ 49 2 4 ‘ °
without persistence | 50 ~ Negative 12Q26%) 12(159%>

fe R OFE B RSRE L fl T, uf PCB 10 ppb

KO3 E, efl—REomRiicibE Y, A

BREREROEEE, FH—EoHRUESTHEL.
3. HEEREOMRREEOEE

BIEIOFE® 1w T, W4 FLUREEER L
THBEEZEATFlic>0T, 20OBREERD B@%

Biehs, AORESORKERD R24AEZBILLOT,
TPl DN TERORBAEFE L. Table 4 0
Lok, FERELIS%, EREDOD 5 HBARE49 %,
HE 19 %, BI6%T, L4 UTHEROBHHRE
BEDEBEDOENBL, UBEROMRELTHED
OB BLL LD OND. T DL D ICHEF 44 £
REEHIVERECEIKBERL TR HOKIE, iE
RdLORNEL, BNOBETRBEEEO—Rike
BELE&EN 5B 401 il L b FREERERTEISTOE
HTH 5.

4. M LEER PCB BEDLE

Table 5 @ k5, EREER MPREED 1/3~
/10 TH2fz. 2@ > b, LBOIHSMITRESER
YR E O &7 2 415 Table 5 © K. M., K, K.
YL, ZO2FN04FicEk LG 1/3, 1/4 &
FRBEESHEARNC L, B koThrd

SERND BHO Bins Edic, Mbhsd EhAo
PCB BELHEML T 2FEENZEZ NS, R
ELTD2HoEERESR (LKFRERAR) ©
i PCB BERMEREOREMBL L PPEL, C
NE— VT HDI.

5. %&b PCB BEOIZE

1970 48, /NG 2% THIERE © WE 5 L0 Mt o
PCB %42 L7279, 2@ %M3 PCB 042
VL TWE»PDOT, HAMEREMBERHLLS 4
AXxAeiEEL LT, PCB BEORELX Lizics
EEDOTWI. Z208%, HFRAI/n= /5608~
ORflick b, PCB 288 HENELEEZK LD
EHohicY., COFEEBERLT, /NEHHE LK
HRIu= 77 L%FRE L. SEOERES LU
Mo PCBEBEOHMERA. Tibb, BEN
FHL7S 4244 vtho PCB R4 1000 ppm &
LTW, PCB O—FHEABIKRT 5 E— 7 OR%E
R, COEEABRZEZLELCEALILA R 70w
T LD~ BmORTEHELT, £0 PCBEA
BEHEELL. 2hZ2S5ABORRE, Z0RE
EPEBLTHAI7B= 77 BEATIED EIE
B, BIUZoBEBO BABLVHELCEETO

Table 5. Comparison of PCB concentration and pattern in serum with those in sputum
Serum Sputum
Patients = :
Concentration Concentration

) Pattern (ppb) Pattern

K. M, 27 A 8.7 A

K. K. 12 A 3.3 B

M.Y. 31 A 3.0 A

Yush tients

usho patt Y. M. 7 c 0.7 B-C

Y. T. 4 C 0.9 C

K. A. 7 C 0.9 C

Chronic bronchitis S.H. 0.6 c

S. M. 0.5 C
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Table 6.

PCB concentration in sputa collected in 1969 to 1971 and in 1976 (10 patients)

Date 49 70
Nams 12 S 3 4 5 6
§

7176
)
§§—

8 9 10 11 12

Y. M. 4 15 7.8 0.8
Y.M. 0.4

Ka, 1.7 0.6

Ku. 0.7 1.6

K. 0.5 07
13

T. 0.9 0.8

U. 2.3

=

7.1 3.0

0.5
1.4 1.6 0.3 3.3
1.1
1.1 0.1 8.7

1.6

PCB BEAHE L.

COHBEICEORDIHBZMEREOKE, BHK
feliiask, APl 8L WEO PCB BERERZLTh
1.2, 3.0, 0.3 B 3. 1ppm T, ZOERIRA
U EEo B UER BEEERC K B 4EY 1.2,
2.8, 0.2 BLy 5.2ppm & ENEFH ZIEIELEE
KU, b5, COHERICXZERREFELD
BEERTLDEELZONS.

PlED 1970 £ 2 QR & 53T 1975 EDEUE E %
Wiggd sL, Table 6 LHICI9I0EI FTAFET
FRPENMEE RLTOEH, 0%k 1975 F£01E
ERENRL, FRTROL S CEFIHCBESIER
GHEDRIBIC DT 1 FICRBIED AP REE
BEERBOCRETH D,

COXHILFENEED 90 FE MDD & ZDRD
Bigd L OER TR BMEBANBE & O LBEERE,
L EDRGBIC B BREOEREGEMEE & OEEsE
5 5.

X

Z 2

PCB it & 5 MR AEEDOHLEDR, EBOX S
WS 4010 720 L small air-way disese!® oiff
BEELNZM, TORBEERTBIRFELT, E
4DEZETRI ok >iciy PCB e, BE, £
BEWMEOL S REERE SORERNEIONS.
FZ0E I BRFICLIBEFCRENTREC 3 kKW
B RYLAEDS, BT A Lo BRI E
AR DBEAIL, BEA VIV FBEEAE—ET
B3EFOVDWYW APEH ORI SN DS, BEkE
P22 ARERRHETD, M2 REERH
EVSRENELNZLHICEBCTEY B, =D

MEEERDE, Bkbhis BEEKCI S BB
2, BhisoRBLSkE &, FRENCHET S & REXEt
OFBRELS R L, MBENETL, BFERNRKET
WinNfe b2 EBE.

CDXIBERKXD, 1M PCBHREZFCHT 2
BERE DI ES BEMATIT Y RENRB I NS,

BHLY ZHEEZOSMEBAN PCBes—vid
—BADENS LRERIBEEFOLOT, BEINE
RBFEOLSEEREL LTS, CoSARMPEBES
SICEHEEC B 2HEBE L —BALOERIH
LT3 teBELN5.

B 5 HHIE U I EBR B OHIRIL b NIC R
LRk D PCB BE L, BHEIDOZNLOHM
FHEER SR OYRIRE (Table 6) &, _LiTOE
FEEORBOHEI BN TR X S, HEFIRE
Ziohb. bAAMAD BHEICKD 10£2IRD
MABITRNEECEZREIRLNS. 196946 Ah
5 11 2703 FicidPeifagnie 3. 7~15. 1 ppm,
LNEHC BT 15.0~18.3ppm Lo TH b, 1970
FELADPLIAETORES XUFRBOFEROER
122 f3 WoREdh PCB (3 4~15ppb THEHOK
1/100~1/1000 ©% 5. %7/ 19704E5 8, 128D 2
FORSHREN T, 0.8, 6.5ppm, DETIE 0.8,
0.3ppm EFTICH L EEERL, 19705 A» o
12 A< 13§21 plogd PCB ERT 0.3~7.8
ppb TN HPBR F RO EBY, KDEMEER
LTHEYD, HBBERIRIZDARDK 1/100~1/1000
ThHs. Zhodz Lk 19T EDIH © IEREFERY
Eh, BERHCRBVSREBCHENOERICHI T L&
OHEBEREZ OGNS,

I PCB oEh~0BTiconTid, PCB i
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e ThdT LD, MOBEARBHRE, ks
oRFEE Lo ikE I BEKEAEED T fifapms e
HBNERMKIEZE P I sh, SEERTELL
THEHINE EEZ TR, RIEPEIRPOERICS
BRIz S, SR TEEI PCB sl
B onBECRBENIEEEME Lo, &F
CH it xb s~uvasniz PCB % A, <uzxsy
¥, R B LU MBI i KRB & FRE o
PCB ¥RBE2AD?, Hbsihiz PCB @ BT R
WENBHH, WRCEESCAFLTVICE, ¥
7o PCB EAROREBRFE X B LCHRICE N THE
MBS DB IPREEECELCEY BNREShTH
3. Biic ko TRRBRICE T BIEEABHE,SE
15ESNTNBDT, SBARBYNICE T 2B
ErEZOoNS.

% &

PCB HhEFEK 81 2 BREREDCZDRORESL
HEedLiEbic, Bl 3FMIKAIES N7z 401 5]
ogFomp PCB EEL 6 flovgid PCB BEx:
BlERL, WREEELO HEE R LL Tk
1969 48 7p 5 1971 47 SRS © PCB BE% HRE
L, 1976 20 b D & HE LTz,

D FREEROBEZ, PCB BELEELTSE
D, PCB »2—v 2 OBEIER LN,

2) PCB th#Eic 1) 3IFREREL, BUEEIC
BOTEY SHEE C BET3 \HET 55, Mmd
PCB 20 ppb Dl L omBER T | 252 BREEREET
b3 TLEROERLBRITOENREENS.

3) PCB BEOBOFRSBEREESICE, B
SERREORESEIICHERELTEBY, LrdE
O¥,EBTH 2 FBERLOHEENE L BAEMICDH
30T, ABNOBELRIENROENRB SN S,

4) gk PCB BRI MbERE © 1/3~1/10 T
bo, 197046 BLIED FEHBEE: ARELEZ S
Nna.

5) wegirh PCB &2, siMBIIsH o PCB
BERCHL 1/100~1/1000 LE2 5h 5.

6) MERBEROKRIE, &KL L TRERELE
HoHND.

X 23
1) Baum, G, L, and Loaria, D, B,: Textbook

of Pulmonary Diseases. p, 168 Little Brown,
Boston, 1975.

2) Brandt, I,: Arch Toxic. Distribution
of 2, 2!, 4, 4, 5, 5l-hexachlorobiphenyl in
mice and Chinese hamsters: dose dependent
accumulation in the mouse bronchial mucosa
34: 111-119, 1975,

3) Brandt, 1., Bergman, A, and Wachtmeis-
ter, C. A, : Distribution of Polychlorinated
biphenyls. Structural requirements for accumu-
lation in the mouse bronchial mucosa, Experi-
mentia 15: 497-498, 1976,

4 AMEBE: BKETR i BBBEEdLE
LT. HRkEER 25: 37-42, 1977,

5) i B Eh124: PCB oAk Ed
A5, BmEARE, 22: 238-251, 1972,

6) ZMEDL, MEEEL, BAEDH, g
WhW D HERED 2 HKRA, EREFH 62: 89-
103, 1971,

T ONE F:BRE BIU BT OB ==
—Jv. BREEZ 65: 25-29, 1971,

8) WHEEA, T3, SEEM: MEREE
FO—BABRADO R V(L 7 = =~ BEESRE
65: 17-24, 1974,

9) HEA, FIEHKE BHRT, SHESZ,
BEEM: MERESIU—RADIETOR Y 1L
BT ==~ BHEERE 65: 25-27, 1974,

10) MER— EWNER: WEELE Hrean
AL E LT, FIREER 25: 47-54, 1977,

11) Nagayama, J., Masuda, Y. and Kuratsune
K.: Chlorinated dibenzofurans in Kanechlors
and rice oils used by patients with Yusho,
Fukuoka Acta med. 66: 593-599, 1975,

12) Niden, A, H.:. Bronchiolar and large
alveolar cells in pulmonany phospholipid me-
tabolism, Science 158: 1323-1324, 1967.

13) =WMEW, AAFK=, LEREL, EEE,
IHRE=, EHES: MERBY 2PREREOEK
F978 b N ERMBI R CRED. \BRE:E 65: 88-95,
1974,

14) ERMEEE, WBIER— OHRE=, Uk 5
BEE SRES : BREFELOMES | FREE
B, BEikEErE 51: 3035-3040, 1974,

15) ERMER, FEMEK, LELEEES 10 A
FEIC 3817 B MR IR S QBRI & Ui EEREYTTIE
EFEZ 62: 150-156, 1971,

16) EBE [ XMHKEFBZE L low-volume cur-
ve, I -7ERE 25: 19-24, 1977,

17) EAH: Flow-volume curve, IEg L &
B 24: 771-778, 1976.
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BHEBAREBRELCEDT 28R,
MEEEREMms PCB

FUNASE L EMERF IR AR (4 RERANEED)
a 1 s HOEPHRR
PR AR PYES L RE
- H ® A

Headache, Paresthesia of the Limbs and Blood
Polychlorinated Biphenyls (PCB) Concentra-
tion in Chronic PCB Poisoning

Hiroshi IwasHITA and Kenshiro SHipa

Department of Neurology, Neurological Institute, Faculty
of Medicine, Kyushu University, Fukuoka 812, Japan

Yoshito MASUDA

Daiichi College of Pharmaceutical Sciences,
Fukuoka 815, Japan

The authors studied frequencies of headache and paresthesia of the limbs and rela-
tionship between headache and blood PCB concentrations in the General Examination
in 1973 (performed in January 1974) of PCB poisoning. Frequencies of headache and
paresthesia of the limbs of outpatients with chronic PCB poisoning of Kyushu Univer-
sity Hospital from January 1974 to September 1974 were also studied. The following
results were obtained :

1) Frequency of headache in total 208 persons in the General Examination in
1973 was 59.6—66.8%.

2) There was no relationship in mean value of blood PCB concentration between
persons with headache and those without it.

3) Headache as well as paresthesia of the limbs was more frequent in persons
higher than 15 years of age than in those lower than 15 years of age.

4) There was no difference in frequency of headache between officially approved
patients higher than 15 years of age with PCB poisoning and persons of the same age
group who had not yet been approved as PCB poisoning at the time of the General
Examination in 1973. However, paresthesia of the limbs was more frequent in the
former than in the latter.

5) Correlation between headache and paresthesia of the limbs was statistically
observed in both groups described in 4.

6) The cerebrospinal fluid (CSF) pressure was normal in two PCB poisoning
patients with headache. There was no abnormality in other CSF examinations includ-
ing PCB concentration.

7) There were some characteristics in headache in chronic PCB poisoning; the
headache was of dull nature, complained of over the entire scalp, continuing, non-
pulsating, non-paroxysmal and hard to subside with analgesics, sedatives and muscle
relaxants.
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i L o ([

#i4E polychlorinated biphenyl (PCB) (i{tFH
BB O—D2E SN TVWAEY, HiESE PCB o
BALERBEER L AR DhEELEL
T3, BNBEESAHhE HEAZGRLE LTE
MzAL, BWiS044 AHRAE 2B 1300 Zojh
EBRENNDEEINTNBY,

HIEIC B 2 RENERE LTRESY B0
RER, ShEER, HE - EERSIONDECEERE
LT3, W - BE° BWHESEORMEEREEC
DNTRHFL, BEMREEEEPETTSC %2R
BT 5. KR BEY QHERBONEFR R SH
THRE Lcds, BicRERRRAS 08Dk,

4E, FESWEBROHRERZICE ) 2R &
OLUNRKROHE, FiEs i PCBEE, rox—v
ORI DNTRE L, T 2L0BBICHEREL
LD T, 2hsOREEHET 5.

= i

1. FB#48 FEME—F®RE

THAEMREIRZEHEIC X © fThh 7z WA 48 LB fE—
Kt (HMAOE]1 Ak BoRRH VT 2084
SEBCTAY, HEHLE. B2EARN, RER
B, BRI D UICIERIMIC I SN, R ETFR
LONBOEEIZEE LTHRBER L DBRZ2EOT v
rF—rBLU0HEBRE>TREAVTIREAS DR,

1D 28 Loz HFEFE () EEEAHFLT
VWAH0), HE (—) @EREFLTORLLO),
R () (BEAEEMNS 550, EEAH (EED
BRO ZER BRI LTICENED) KN, Ik
PCB EEL LU ZD/ 02— X OFEREFEEL .
uk, HEESBERICANTE L.

HH - EE

2) BEE (), (), (&) BLURHLUEEY
B (LUNhR) o ((+) & () 2k, R
E (WEBRETH2 BRI VAEINIZLOD),
RBE (FRHMERESBEHARCIDEESN TG
WHD) K, SSRINSE ISEREE IS®mDL
ki s TEE L

) BFPEDdDRDNTEEEL FTESK
B AEFEEEBEEROMBEI DV THRE L. €
Ok, BF () B8E (D) KANTHET R &
& L7

2. AARBURESSE (HERM49E£1 A1 a~F4E

9F 14 8)

BEREOT L (RS ~T5R, TH34.05%, 5
334, @34 L) KOXIHROBREARE L. M
REROBELEFCHE L. BRLFLEEK
MR R 2T, RN mETRoERETE
Lic. FR2Z0BHC—REERELZHTL, X
Btz PCB EE{&alE L /2.

& ES

1. BRf48 EECME—FRKRE

D 38 (B, (), (&) BIURBEOHE LM
r PCB BEB IV Z0D, 2~ 42K 1 ICEd. EE
() R 4ED 59.6%, FF (£) 1 7.2%,
B & () 2E6bE5L66.8%, HHFE (—)
2 29.3%Cchol. BE () & (=) oFiHim
th PCB 04 7.0 & 6.3ppb T4 b, &
BB EAEERRBD. 202 —Y TR ARER
(—okrzl, CEHEE () k&iason3.

2) BE (), (), () BEUAREENCERE
ER (LONWED, S AS BRRE 1SmRb) it
SUNCHE, RBEAXNTHLEE2OTELEE.

IS RAEMBRE (R0 5 BkgHE A, 164+

® 1. EMSEEMFE-FRBRICHY 2BEOME & fih PCB

[ G, BHRE (D BHE (DD HREAH & &
wooE (% 124 (59.6) 61 (29.3) 15072 8( 3.8 208 (100.0)
PCB fil (&) 74 £ 9 2 127
# B (ppb) 1~39 1~23 3~16 3, 4 1~39
S ¥ (ppb) 7.0 6.3 8.0 3.5 6.8
PCB e —v
A (B 21 (28.4) 18 (42.9) 20222 0C 0 4¢3
B (&> (% 13 (17.6) 7 (16.6) 2 (22.2) 2 (100. ) 24 (18.9)
B-C (£ (%) 10 (13.5 5 LY 1 (LD 0C 0 ) 16 ( 12.6)
C (%> (%) 30 (40.5 12 (28.6) 3( 44.4) 0C 0 46 ( 36.2)
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x 2. HERBUZEEBELFEOLTLE (BR48EEHME—FHR2HE)
A #H OB B
15 & % i 15 % L2l E
Lo LUK LU J LU LU LR B ¥wOEt
(+) (=) R i (+) (—) A at
B, & B & 5B & B & B & B &
B E 2, 1 4 0 0, 1 8 18, 25 7, 11 1, 2 64 72
* OB = , 0 3 3 0, 1 8 9, 17 2, 8 2, 6 44 52
N A EF 3, 1 7, 3 0, 2 27, 429, 19 3, 8
ey s 4 10 2 16 69 28 11 108 124
% 25.0 62.5 12.5 100. 0 63.8 25.9 10.2 100. 0
B. B ® (—
15 % K B 5 & Mk
Loh  LTh LUh j Loh Lon LUK ) woE
-+ (—) A8 & (+> (—) A8 gt
8 & B & B & B, &t B &t B =
= 5 0, 0 5, 7 2, 2 16 6, 5 6 4 0, 0 21 37
* =W x 1, 0 5, 7 0, 0 13 I, 0 8§ 1 0, 1 11 24
NoA 1, 0 10, 14 2, 2 7, 5 14, 5 0, 1
Py = 1 24 4 29 12 19 1 32 61
% 3.4 82.8 13.8 100. 0 37.5 59. 4 3.1 100. 0
C. B (D
15 2 £ 7% 15 &% 2 E
Lo LU0 LUhQ - Lo LUh  LUN ~ W E
(+) (—) A &t G (—) RER H
B & B &t B & B & B & B &
= = 0, 0 0 2 0 2 4 2, 1 0, 0 I, 0 4 8
£ =W = 1, 0 I, 0 0 0 2 0, 0 2, 1 I, 1 5 7
oA B 1, 0 , 2 0 2 2, 1 2, 1 2, 1
& =t 1 3 2 6 3 3 3 9 15
D. ¥ % A<H
15 % K ™ 5 & Bl ok
Lo Lot LUn ~ Lo Loh  LUR ~ ¥ Et
(+> (—) A & ) (—) A Bt
B & B &t B & B & B & B &
= &£ 0, 0 0 0 0 0 0 0, 0 0 0 1. 0 1 1
£ B O 0, 0 , 0 3 3 7 00 0 0 0 0 0 0 7
N & EF 0, 0 , 0 3 3 0, 0 0, 0 I, 0
Ly 58 0 1 6 7 0 0 1 1 8
B. 29%&+C. 64&£1+D. 74) 38&4th164 (27.6 (37.9%), 15®\Ll FTi3 150 £ 1174 (78.0 %)
%) HEEmE () T, 1SEmR R (E2o 15D 1B, TRbhb, 15EREOL 0 SHEICHE
LA, 1084+B. 324+C. 94+D. 14) 150 RFL TS,
&th 108 % (72.0 %) »SEA% () Th 5. R ) FRLCNBR ISHEMcE8Eh6g (R20
() 2AbEBEE, I5ERE CR8HM2E ISERBOE, LUK () o&F A, 44+8B.
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14£+C. 14+D. 0) (10.3%), 15%Ll iz 150
Zh 8% (k2o 5& LW, LUt () of
A, 69%4B. 124£+C. 34£+D. 0) (56.0
%) THOEERME LURILOLO BHEETH
3.
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NEROFEEZL 5L, BESRE (B2015HIE
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75.6%) Li15h. REEERE (R2015mYLD
A, 44Lz4B. 114£+C. 54+D. 0) 60 &
B () 44 (73.3%), B (£) 54 (8.3%),
BB () & () 246be5L60£Fh49% (817
%) &135.

—%#, LONREBEBREIOLTSTEL (R20
LSl Eo#p, Lotn () o4&t A, 434+ B.
N&+C. 3£+D. 0) (63.3%), RAFEBWRE
60 272 (F2 ISEMUEQR, LUh () o
&5 A, 2641B. 144+C. 0D, 0) (450
%) L1355,

Tibhs, UglloREes XBEEMTEHER
DHEEICIZ EAEERZ RO, LCNRBREEDH
PHESEL.

3D BEbto b2 & IEEE L&D HEA
BRILTHEEIA, BoT L3,

(1) /ER (FEIA): 3FE LU o EEE
xi—test WX DIRET B E

x?==2.848134  p< 0. 09426
Tiabb, 155 EO BEETEH L LONKICH
ESyYCNZY g

(1) KRBEH (FI B): BEikic x*—test ickb

BETZE
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TiEbL, ISHEMEDO RXREBTS BEE L LU
LA SN B,

2. AKIRBTHMES K

1) 6T#0> LEFEHRA SO 284 (41.7%)
ThHot. 15ELEDS4Lh T 264 (48.1%)
BEEAFL TR BEiEo3ghcl 24
(15.4 %) OHMPFEFEEFL 5.

2) HEREFELUNROTAE BT ALD1R15
£ (22.1%), EEOADLDIR 134 (19.1%), L
ChEoaik 104 (14.7%) KaH bt

3) WR¥NZETIREZ oM BENICEED

HHE - ¥

K 3. B EFELThEOHEE
(VAT 48 4R MAE— Fr g )
A, BEE (S

C R
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— 11 10 0 21

X B 0 0 1 1
& 57 28 5 90
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O Lon N 8
A 26 13 10 49
— 1 9 1 11

K 0 0 0 0
£t 27 22 11 60

* R (b)) oFEET

FR &R ZEFEFHREEASRE»Dk,

4) HEEOERIEEA GRS ICHREIOHRAIELRIC L
WDOFTOoNBEIEHMET, BELAEFEBERD, 1B
i LIFZ 2L OBE. HBHEOERZIELAL
4, REETEREY. ThKESEES LFLS L
DHiN B, B, EFFEEDT, T AE0H
BRILGDEDHDRLBOEFZIEHOHE.

EMT: BeiE KK 85 &«
(Hv7FES 46)

BEORZICIIUL M43 4E 7 2 334 VEEK
Lzl A bBARBICHAIC D hAICE LA EE
H, Biho®ET, XFXF92EL2HS. BOH
EOEWHESRD, BREMESIZLbH 5. BHEICH
Le7 2 L0, 1EMERHD DL BHTH D05, Al
(EBH, ENS) BB EALEPTHE. Fk
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S0 &
(A5 EE 34)

BAER ESREELE>TER), BEAALEE,
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JiFEhot.

% 24
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Dermatologic Signs and Blood PCB in the Subjects
Having Taken PCB-containing Rice-0il

Sumiko TakaMATSU and Hiroyuki MArRUTA

Department of Dermatology, Kurume University School of
Medicine, Kurume 830, Japan

Yoshito INOUE, Sumiko ABE and Makoto TAKAMATSU

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

Dermatologic examinations were performed in July 1974 in 196 subjects living at
Tamanoura-machi, Nagasaki Prefecture, who took PCB-containing rice-oil. At the same
time, blood PCB levels and its gas-chromatographic patterns were examined. Each
subject was classified into the following 3 groups on the basis of gas-chromatographic
PCB patterns; group A showing a peculiar pattern to Yusho patients, group C showing
a similar pattern to that of controls, and group B showing an intermediate pattern
between those of groups A and C.

Results of this examination were the followings:

1) Dermatologic signs were considered to be relieved during the 6 years after
taking the rice-oil. Signs still remained included black comedo, acne-form eruption,
pitted scar, skin and/or mucosal pigmentation, nail pigmentation and nail deformity,

2) Incidence of eruptions was higher in the group A than in the group C with
statistical significance (P <0.01).

3) Grading scores of dermatologic signs of each subject in the group C showed
Poisson distribution, but distribution of the signs in the group A was different from
that in the group C.

4) Black comedo, pitted scar, nail pigmentation and nail deformity in the group
A was higher in incidence than in the group C with statistical significance (P <0.005).

From the results above-mentioned, we discussed on the diagnostic significance of
dermatologic examinations in Yusho patients.
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Alteration in Dermatological Findings of Patients
with Yusho (PCB Poisoning) in the
General Examination 1975

Shoji TOSHITANI

Department of Dermatology (Director: Prof. S. Toshitani),
Faculty of Medicine, Fukuoka University,
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Department of Dermatology (Director: Prof. H, Urabe),
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One hundred patients with Yusho were examined dermatologically in the general
yearly examination of 1975. The skin severity index was nearly equal to that obtained
in the previous year, but was considerably improved as compared with the indices in

1969 and in 1972.
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Two Autopsy Cases of Yusho Patients in 1975
A Case of Pulmonary Carcinoma and a Stillborn from a Yusho Patient

Masahiro Kikucui

Department of Pathology, School of Medicine, Fukuoka University,
Fukuoka 814, Japan

Kenji KurRIHARA: Yoshinori HiGucHI

Department of Oral Pathology, Faculty of Dentistry,
Kyushu University, Fukuoka 812, Japan

Gensho UMEDA
Kenwa General Hospital, Tobata-ku, Kitakyushu City 804, Japan

A patient of Yusho and a stilborn baby from the mother with Yusho were autopsied
during the year of 1975, seven year after the accidental onset of the disease.

Case 1. 72-year-old male, He and his family were diagnosed as Yusho patients in
1968. He had been suffering from joint pain, dyspnea and cough since 1969 and was
diagnosed as carcinoma of the lung on December 1974. He died of severe respiratory
disturbances on April 30. 1975. At autopsy a primary carcinoma of the lung, 3 cm in
diameter, was found in the right upper lobe with no metastasis., Many small silicotic
nodules were disseminated in both lungs which showed considerable fibrosis Bronchiec-
tasis and focal pneumonia were the other findings. The amount of PCB in the liver,
kidney, brain and fatty tissues did not increased, but the gas chromatogram patterns
were those particular to Yusho patients.

Case 2. Female stillborn baby, Her mother who is a Yusho patient, was previously
delivered of a stillborn with dark brownish skin in 1968, that was so-called fetal type
of Yusho patient. She became pregnant again in 1974 and was delivered a stillborn of
10 fetal months on March 5, 1975. At autopsy of this stillborn, no cutaneous pigme-
ntation was present. The heart weighed 19 g and showed a ventricular septal defect, 4
mm in diameter, and right ventricular hypertrophy with dilatation. PCB contents in the
liver, kidney and heart showed no increase, but the gas chromatogram patterns resemb-
led those paticular to Yusho patients.

WAFD 43 4576 H A4 0 IC B L 7 ThiEE i PR 48 48 BEODBMULLERD 1 fIRBREST TICERaNT
IPBETR 1200 LD EENEEESN, Z0Hb 224 W5 EDRBEESSIC]IZOEBELOSPITEEN
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Table 1, PCB in tissues
Case 1 Case 2
Tissue Whole basis Fat basis % Whole basis Fat basis )
(ppm) (ppm)  TYP® (ppm) (ppm)  1YPe*

Liver 0. 041 3.00 A 0.017 2.4 B
Kidney 0.016 1. 40 A 0. 009 trace B
Brain 0.018 0.23 A
Fat tissue (mesentery) 0.190 0.40 A
Fat tissue (subcutaneus) 0. 042 0. 80 B
Heart 0. 029 trace B

# Pattern of gas chromatogram®
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KRBETH Dk, BBEEOMBENREILSN
T,

EEHm2H: (D Mg (GFLEE Rt &
ML), () M bz s rEifiiE, () mEER
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1971, 6) HHHEA, BT, BNET, EREEHE
4) Kikuchi, M, and Masuda, Y.: Pathology BEEM: WEREBXUC—RADME TR ) HL
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Explanation of Figures

Fig. 1. Case 1. Cut surface of the right lung, showing the mass of primary carcinoma in
the upper lobe, fibrous thickeming of the pleura, and diffuse fibrosis with anthra-
cosis.

Fig. 2. Case 1. Undifferented pleomorphic carcinoma of the lung. (H & E stain, X400)

Fig. 3. Case 1. Silicotic nodule in the left lung, (H & E stain, X100)

Fig. 4. Case 1. Squamous metaplasia of bronchial epithelium and fibrosis in the lower
lobe of the right lung. (H & E stain, X100)

Fig. 5. Case 1. Focal pneumonia in the right lung, (H & E stain, X200)

Fig. 6. Case 2. Hyperemia of the lung with some squamous debris in the alveolar spaces.
(H & E stain, X200)
Fig. 7. Case 2. Extramedullary hematopoiesis of the liver, (H & E stain, Xx100)

(6e8)
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7. FERXICELTRE (Foikfm) 200 2. #ENd 2 BARBEORIEL.

8 SBIHLAXBMEREIC—ELT, F252M0 LT 5. 20lHFIREEZELD alphabet [[{& L,
BOERIGROFIC L 3.
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