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Foreword

Ichiro TaxI

Chief, Study Group for the Therapy of “Yusho”, Professor
and Chairman, Department of Obstetrics & Gynecology,
Faculty of Medicine, Kyushu University

This issue is the 8th Report consisting of collected papers on PCB poisoning
(Yusho) written by the members of the Study Group for the Therapy of Yusho, which
deal with the results obtained during the period from April 1979 to March 1981.

The total number of the Yusho patients reached 1,696 at the end of 1980. Follow-
up examination of the patients has been continued in the last two years in succession
to the previous years. It seems that clinical symptoms of the Yusho patients become
mild year by year, but still do not wholly disappear and tend to be multiple.

The experimental studies on PCB poisoning in Rhesus monkeys has been advanced.
Administration of glutathione and cholestyramine for therapeutic purpose has been known
effective. Study on PCDF and PCQ also has been advanced and significance of them
in the Yusho patients has been emphasized.

This project of investigation has been supported mainly by the grant from the
Ministry of Welfare and partly by the grant from the City of Kitakyushu.
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Formation of Polychlorinated Dibenzofurans
by Heating Polychlorinated Biphenyls

Junya Nacavama, Masanori KURATSUNE

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

Yoshito MASUDA

Daiichi College of Pharmaceutical Sciences
Fukuoka, 815, Japan

Kanechlor-400 (KC-400) and KC-400 mixed with pieces of stainless steel, iron or
nickel were heated at 200, 300 or 350°C for several weeks and then analyzed for poly-
chlorinated dibenzofurans (PCDF) by gas chromatography and gas chromatography-mass
spectrometry. In concurrence with the heating experiments at 200°C, the above KC-400
mixtures were weekly added with small amounts of water and heated at 200°C for
several weeks.

Concentrations of PCDF in all the treated KC-400 mixtures were slightly decreased
by heating at 200°C, except a case that the mixture of KC-400, iron and water was
heated for 7 weeks. However, the PCDF concentrations were markedly increased by
heating at 300 and/or 350°C. By heating at 300°C for 7 weeks, the PCDF concentra-
tions were increased to 15-37 times higher (240-560ppm) than that of non-treated KC-
400 (15 ppm). Heating at 300°C for 7 weeks and 350°C for 4 weeks caused the PCDF
concentrations to reach to 40-50 times higher (610-740 ppm). PCDF were effectively
formed when KC-400 was heated with the metals especially with iron.
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REEESI, Y-ty EBEIER (300°C I XX 350°
C TOMBERE F/R3E8HRNE 200°0C to
INEERED AT 200°0C H20iE 300°C 0%
BA (F34 7wy 82, 57 AL-1000, Sci-
nics corp) T 1 @ 8K > TBMMEAL 7. ¥
1, 3 EBXVTHB BB INEL K PCB %
n-~F 4 Y CMARBEIKECEL, n-~F 40 VEHE
#%, PCB 100mg AR LERE LK 300°0C ©7
SERIIME L 72 i, 350°C TX 5 4 R mEEE
ZRkEE L 7z, 350°C TN 2 B0 B & k0 4 B
BicE#tic L TRBAED H L. 200°C ToingisE
BTl o irgERX aEEK 1 ml 2Nz Tngs
LEBRBT K.

4. PCB & PCDF L D4HBEAS-

PCB Zfn# U 78k % n-~% 4 v iciE#RE, Bt
TuIF 58 OAFTALI/OT IS T 40— BT
Fo. FORBEEEAF LY n-~F 4y (114,
viv) 120ml BXOTH A FLrvn-—~F4 v (L
4, vjv) 30ml < JERIEH sE7.. PCDF k#EHO
757 Ya vKBRENLZDOTIDTI 57 ¥ a Vi R
ETFCEBEEL, —F8 0 n-~F4 v K 5k
ECD-GC X0 GC-MS omkl & L.

5. HR-OZbMIZT14—ICk% PCDF OEE

PCDF BEEREREBIUZOERME i BRS
{HARgu=w b 757 L A—BE %2 R"T o0& RE
L, BEABIOHENAY Y 75 v aXESEL
R Ry 75 vERDESTEKR PCDF® Zim
HMB L L TH A/ 0= b3 70—/ OEEDR
ek, B4x0EBRRKOHEBICOWTHE L.

& S

KC-400 jc Sus 32 A ML 300°C ©1, 36k
B TEM, #LTE5k 350°C T 4 ERGMEL 72 35
&4d PCDF 750 vasv o fAsu<brs57%
Fig. 1 jg7Rd. Fig. | 545 & 5 ic, KC-400 @
B B X EE O £H 8RO 5NBICREDT
PCDF 75/ va vic BETARE—7 DK, HB
LW Fin e — s O ERBSEESN. TDbb,
300°C ci# L BE I EH TR, WiEl, B&
DHELIR VY 7T /DR E—7 DHEAPEDDL
N, TEMOMA TG/ LB XCMEY XYV TS
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Y

10 20 min.

Fig. 1. Gas chromatogram (ECD) of PCDF

fraction from heated Kanechlor-400

with Sus 32 for 1 week (A), 3 weeks

(B), and 7 weeks (C) at 300°C, and

additional 4 weeks at 350°C (D).

Each fraction (A-D) was dissolved

in 10, 10, 35 and 50ml of n-hexane,

respectively, and injected 5 x4l each.
Y OFIIEE — g OEERISEE S . 300°C T 758
Mm% & 5ic 350°C < 4B 5 &, =1L,
PaiElE, HE B IUORNEEY XYY 75 v ofFikn
E— 7 OER BIOPEMBBD SN DX
PCB % 300°C B34 350°C T°h#d2cdick
b, PCDF BERENEH, Ol BHEMOA
TS, FlBY—s ORI X2 TRENDL LS
I, BRI EMNMRR N/ £EBRX D PCDF 7
57 vavDRE—25 PCDF ©h25c &k GC-
MS ZHETAC EIcEDTHRELE. Zo—Fl& L
T PCDF 752 vasvyo=#EhsL0mEfy~y

100+ Mt
% 270
504 .
m-coci]
III 1 i " v
200 250 m A 300
1001 m*
% 30(&‘
504
[m~coci]
—Jh& L “.1 r A
200 250 m /e 300

Fig. 2. GC-MS of trichlorodibenzofuran
(upper) and tetrachlorodibenzofuran
(lower) contained in heated Kane-
chlor-400 with iron at 300°C for 7
weeks.

V75 vDwRARY b vk Fig. 2 WRYT. #0055
Fa44y MY © mfe 8210 BL0304TH3C
L, (M-COCI)* @ m/e 5% hEh 207 & X 1F 241
KhHobNET ERELLZEABIUEIY <
VIS5 UTCHLT ERHERLI.

KC-400 pjm#hick % PCDF 0o&BE42 3BT
Table | ic7d. @ Table »5bh3 X5 200
°C ToOMBER BT, KC-400 jz &5 LK%
mATTHEEmMEL B4, PCDF B, EnmE
OHLEDETNOM 25IEM L TO AR, wIho
ERRIEBOTHIETEHDL TV Ry a g —
YTCHBEE VWL DD -2 0 E%kdbp, PCDF
BRBELTHE X REZ LN, 300°C TomEsE
BTR, DIFNOoEBRKIKENTHMEEBRENEL S
2> T PCDF oA AL N3 BET
¥ PCDF EERELBEOBEDZTIOHN 3~ 615
AL, M7 HEETE, 5~3TfIcEo7%k Sbic
350°C < 2 @RBMME T 5 & #920~50f L 15D,
4B OBIMET 40~50 f5 iz L7z, SRR
L7:E4 Kk PCDF 4o sk, 300°C 7:8
oin#c 560 ppm, X5z 350°C T 4 EREEIHD
#g 5L T40ppm icEFTHALE. KC-400 A D
M BL TS 300°C 7B OMET 240 ppm i
ML, S50 350°C < 4818 nskd 2 & 630
ppm jcET PCDF BEMNBEARLL. £& &L T
200°C ToinEERTIE PCDF Elicntd 2448
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Table 1 PCDF concentrations in Kanechlor-400 after heating with metal
PCDF concentration (ppm)

Heat at 200°C Heat at 300°C Heat at 350°C

1 wk 3wk 7 wk 1wk 3wk 7wk 2 wk* 4 wk*

KC-400 9.1 8.4 11 18 50 240 320 630
KC-400+Water 8.2 8.7 11 — - — — —
KC-400+Sus 9.5 8.2 12 16 70 330 490 610
KC-400+Sus-+Water 11 11 12 — — — — —
KC-400-+Ni 12 9.6 10 16 53 220 530 720
KC-400+Ni+Water 10 12 11 — — — —_ —_
KC-400+-Fe 11 11 14 19 87 560 730 740
KC-400+Fe-+Water 9.7 11 32 — o — — -

PCDF concnetration in non-treated KC-400: 15 ppm
* additional heating time after heating at 300°C for 7 weeks

BLUOKOEBRIAONFOLAETFRO LT,
300°C Bkt 350°C Tom#AERTR, VWTFhoE
BREZBOCHMARE B L OBEEORESEERD LN
Zicft> T PCDF AgESHE AL COEE, £
BEOHEEIL>T PCDF AR idEic AL 7.

3 2

PCB oin#iic & 3 PCDF 04 IKET 35T O
&k 3 &, PCB % 550~650°C pEEFHT 60
PHmM#T s Licky, »Ebo PCDF AR
PNy ik, PCB oRBikick->Tit, PC-
DF s 1000~16000 ppm OEfEETELE. 27,
700°C Pl LoEETIE, PCB 8Ly PCDF jiing
NH9BLULENMELTHIL). PCB 0&TH
RzmraRvyEry® 2, 4,5-r)suan7./—1d
gk 7z i3 k> Td PCDF 8 ) Lo~y
VOFF vy (PCDD) RSN snooxyve
YOG 6200C T MREImMEAShE &, SVESK
i PCDF & PCDD #zh#h 10,000 ppm 3
U 1,000ppm A& NP, A0 ERTIE KC-
400 & 200°C T 7:BMm# L 72384k PCDF &
ERENT, CLAETED LTV 3000C ©7
BEd 30 S 5 350°C T4 BinaT 5 & PC-
DF pagatskliz. #0840 PCDF i,
FERX IO THET 2N EDS, 300°C < 7 B
B3 2 L& S60ppm it b, X5 350°C ¢4
EREEMMET 5 &&E 740ppm cE TR L 7.
HEto PCDF ERicld 3 EM%E £240¥5 &,
PCB Z-idtholR (AW mEiL T, PCDF £4

RSB0 300~650°C DREMNNEF LEZ
55,

SRS Bunid, 300°C RIFo BEe PCB
»5 PCDF a2 HfttbbsEEZ100%
DT, XEROBMICIROIEERETEDH. T4
b, KC-500 ik —gk, BB, BRI
U B A N ZBRILR YA WERRIL, 2000C T
IR uE, PCDF 244 L. £0OiE, BB
1LV 4 VERMDIBE, % 400ppm DLz 77
= = —BERENTZLA, WThoEBRKIBOT
b PCDF QARIER SN MhD. i, HEER
F 4 vic KC-400 & 31013 KC-400 & 2B % 5N
L, 200°C ¢ 4 :BHMEERZIT> 728 PCDF o4
BB S hihok. 2000C oin#vciz PCB »
5 PCDF 8 s dEi b ns Eioh
5. #Euc &k 2 PCDF LS X ORI T 2 4
H =X ARBIBRETINEND 3.

BT, H5 IMEREA 4 v 5 PCB RS ichEY
TE5p, BEORETNULOBEDORYVIENS +—2
—7 == (PCQ) BMRBENL?. 21T, FH
513 KC-400 % A/ TOMMER &Rz L
T PCQ o 4 REBIC D THAKD., 20 ERiC
X3 &, PCQ o #pkR iz AERD PCDF oA pi®
LHETEE, HEOEY (BF 80,000 ppm) 27
AL s KC400 o INEEE S L e ok
BRI N2 K> THERESHENT 2 &0 5 AT
—HBLTV3. cozrickly, zhs{halo £
AN =X a%HETSHE, PCB s ng&x
i, FiLWEEEDTHTDL 272405 PCDF ©
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Hb, HFHTOL27bDBPCQTHELEEZD
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O 2 EICIE D7 ENE, WThOERRIEBNTS
PCDF BESETBDL LTV

2) 300°C BXU 350°C TOMRERTHE, T
NOEBXIBNTS, PCDF EESTEZE ML
7z. 300°C ¢ 78T s ticky, PCDF B
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7z.
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PCB 55 v MEREICHI(T 2BE{LIEED
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Relations between lipid peroxide formation, and
mixed functin oxidase, glutathione peroxidase
and vitamin E in the liver of rats given
Polychlorinated Biphenyls (PCB)

Morio Sairo, Sachie IKEGAMI and Satoshi INNAMI

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 V eterinary
Medicine, Nikon University, Tokyo 154, Japan

The present experiments were conducted to find out the relations between lipid
peroxide formation, and mixed function oxidase and lipid peroxide scavenger systems
in the liver of rats given PCB. Weanling male rats of the Sprague Dawley strain
received the experimental diet containing 0.05% of PCB which tetrachloride isomer
was dominant for 1, 3, 5 or 7 days. Lipid peroxide levels in the liver were increased
significantly by PCB administration on and after 3 days and were elevated as an in-
crease of PCB ingestion, PCB administration enhanced the liver microsomal cytochrome
P-450 content and NADPH-cytochrome c reductase activity at day 7. A time lag was
observed between lipid peroxide formation, and an induction of cytochrome P-450 and
an increase of NADPH-cytochrome ¢ reductase activity. On the other hand, no diffe-
rences were found in the amounts of liver vitamin E and the substances reactive to 1,
1-diphenyl-2-picrylhydrazyl. Glutathione peroxidase activity in the liver was lowered by
PCB administration at day 7. The results described here seemed to indicate that the
insufficiency of lipid peroxide scavenger system contributed to the higher level of lipid
peroxide in the liver of rats given PCB, whereas mixed function oxidase system,
especially NADPH-cytochrome ¢ reductase, did not directly participate in the accelera-
tion of lipid peroxidation by PCB.

* PCB @& %8 (815D, PCB Toxicity and Nutrition XV
(12)
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EEold, hETRIEILEY 7 ==~ (PCB)
OERICHT B2 EEIC O THERFIME D > —FED
MEEZT>TETHEY, FohTaxic PCB#E
7 v FFRETOEBLEE (LPO) & oitET 5T
EEFOMCL, EFORMRARRE L D29,

PCB #58#icki 2 LPO 0AERIEEL T,
EEZS0flhic, Combs 5%, HFHHS®, KNS ok
ZMENHONLN, TOEBBEORETIOVLTIE
WERZTSICRBE S TORD. B0, EERR
KB FERBIRISICEBENS XUEREND
2BYORIGDEET L ENHONTVEY., 2D
HEIER 2 7Y —-AT A5N5 KT, NADPH
TN UTEDRBBERR LB LTV B EEZ SN,
LI NADPH-F s u—sc L&y 2 —E0NZ0D
FISKBEHEES T8N THEY. %BEE Is0Y
—LBRFI Py FYTTHEEN, TRAINE VB
& ADP-Fe OB Ic L W BESNE C EBHISGNT
W31, PCB SEGRJUBRLFET L EREA
DEETHIT EM Lo PCB B BTl
HYRHBROFRE L IBEBRLF GO & 135
POETHELTHE EMEZS>NS. —F, LPO
DERIFZDR IRV Y+ —F, HicHB(LIEH %
o2 I VE (V.E) 24 L LPO 245# 42
TWEFF vre—st+ v~ (GSHPX) 234
3ZLEHTWENTE 10, PCB 535 » +FEO
LPO £pi#imicy L Tid, V.E ® GSHPx 23 {83
MICRRBLTOB BT TREDLATBD,

EHL? I, $Tk PCB#ES » FFlBNT
i3, #K0.05 %0 PCB T LPO 4msis
%<, PCB #5 | BHLMED LPO 5 DRRIEE
TR IBENELSENCEERELTVE. 22T
4@k PCB ##5c X 2 LPO o AERMEEHEOF
Wrp&BE i, 0.05BEED PCB % 5
v McE L, 1@EZ o LPO A& LPO o
HERFEZZONTVZ EYRBBED FR BLT
LPO oz A1~y v —RESE R CEE Ui i
RBiIc>0THET 3.

£ B OF &

Sprague Dawley Xk 4 B0 7 » b % 12 BeiH]
2% (7: 00a.m.~7: 00p.m.) (BiRIEEOBY=E
T, 6 HMEARE (K1) TTHETR, MM
KKE DAL 488k %EE5K5H &5 PCB %,
TORGHIEPLTO0.05 B L5 2L5 kRS
L, 1#s5meLlt, 3, 5, TOEESLE &

Table 1. Composition of basal diet

Ingredient Gram per 100 g diet
Sucrose 63.0
Casein 20.0
Soybean oil 9.0
Mineral mixture* 4.0
Vitamin mixture* 0. 85
Vitamin oil** 1.0
Choline-HCI 0.15
Cellulose 2.0

* This is identical with A. E. Harper’s
mixture (J. Nutr., 68, 405 (1959))

*%  Three hundreds IU of vitamin A, 30 IU
of vitamin D, and 10 mg of «-tocopheryl
acetate were dissolved in soybean oil.

ks XOKIEBHERE Lz, 85K TE, £
B L, FEAEROHL, EbiciiEo—%i
DEAFAEKEROTKRARREREL, AKS0
FHE® kv BRLEER (TBA ) 2R L.
Ei, FBOERIE, STREARMDEERELZDO
%F by u—a P-450 (P-450) 45, NADPH-7

fm—ancrgy s~ (P BiEsiD 1, 1-v
T z=n-2-E7 Yy vk ¥5 00 (DPPH) ERiE B
ELF. FOMOWSE V.E BEIS N2 FF vri—
FFEVE—-EIEEAER &L, 0Fhd SiTEET
—20°C HEEL K.

i 7 oy — a0 P-450 58, P, iEiki ké
5> OFE®Y, EHEEE Lowry LD ko
THIE L. &7, MBonBtEsLyy ) -5
A VEISHEE OB % s DPPH (& (%giv ) —
54 DPPH 37 va— VAR TERY 242
B, FBLHEYERNZL 2 EMELEIG L TERANE
K¥2) i 0lml O I0 B HErE A~ 1+%2 H
Y, WLSoBFE® K CTREL, 5S17mm T o
BXEORDELTRLE. FHEo V.E (a-bz 7
za—N) BRIATEEELT2,2,5 7, 8-<v4
AFN~6-1NA Fafysae® 2HN, BRSO
FHED® ERZBl CEBERE/ o< 05 7 4 —
(HSLC) wkbJIE L. RIEHED HEE RS
UToBOTH 5. 4BFErEY R~ OKEHRD)
LOml BXOWEEED T & ) — K (0.45ng [/
ml) 1.0ml z n-~F+4> 5.0ml 2 inz meLT
103 B L < IR IBE 7 BB 058 (1000rpm, 5§
min) +%. LEBO n-~FH 2L, BIEEED
K TN ELIHE (1000rpm, 2min) 4 3. n-~
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Table 2. Condition of high-speed liquid chromatography
Instrument Hitachi 635 Liquid Chromatograph
Column Hitachi Gel 3011 (2.6 i.d. x 500 mm)
Mobile phase Methanol: n-Hexane (75 : 25)
Flow rate 1. 0 ml/min.
Detector Hitachi Fluorescence Spectrophotometer 650-108 (Ex. 298nm, Em, 325nm)
Table 3. Effect of PCB on food intake, body weight gain and liver weight in rats
Grou Feeding period Food intake Weight gain? Liver weight per 100 g
P (days) (8) (8) of body weight (g)
0 6.1+0.5
1 11.9%0. 5» 8.0£0.5 6.3+0.1
Control 3 35.7+1.2 20.0+0.7 6.0£0.1
5 64.2+3.5 33.7£1.6 6.2+0.2
7 73.8%2.1 30.1%3.1 5.240.2
1 11.1£0.2 7.2+0.9 6.440.1
3 37.642.5 17.5+1.6 7.7£0.22
2’
0.05% PCB 5 59.0:4. 0 24,03, 3¢ 7.0£0. 13
7 96.8+3.22 42.3£3.2¢ 8.6+0. 22

1) Mean initial body weight in each group was about 103 g.

2) Mean=S.E. n=5

a Significantly different from the control group, p<{0.0l.
¢ Significantly different from the control group, p<0.05.

FHVEERED, 40°C OKBLET N, 2 EELE
WOREEEEL, BEYWE n-~F ¥ 504 TE
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o, FlErE A~ LT BEBEDDDEZR VK.
FRoOFETHBLMEER REEEORIWVWESE
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SR AARBEOBAELGEERL, 4E 100g XD
ORERYVDEED IV RBRBEHETRL:.
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MU, SEHHICEZ Ny FNB LN, Thd
BENHATOEBILZ b LEbni. FEE%:
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Table 4. Time course of microsomal cytochrome P-450 content and NADPH-cytochrome ¢
reductase activity in the liver of rats fed diets with and without PCB
Feeding period (days) 0 3 5 7
Con- Con- Con- Con-

Group Control PCBY ™ PCB trol PCB trol PCB trol PCB
Cytochrpme P-450 29. 08 - 19.20 16.73 22.45 29.35 17.81 18.98 8.48 24.84
nmole/lver /100g +3.639 41,85 £2.76  £3.62 £5.07 £2.81 4,16 £2.24 1,620
NADPH-cytochrome ¢ 3.83 3.13 155 253 192 1.98 1.63 1.37 2.06
”“ggéey/r&itn'/”"er/m(’g +0.33 40.30 +£0.15% £0.47 +0.35 £0.27 £0.38 £0.20 =0, 17°

1) This group contained 0.05g of PCB per

2) Mean+ S.E. n=35

100 g of diet.

a Significantly different from the control group, p<{0.0L.
¢ Significantly different from the control group, p<0.05.

o—o Control
e 0.05°%PCB
I Standard error

MDA formed, pmole/Liver/100g body wt.

0 I L 1 1
0 1 3 5 7
Days
Fig. 1. Time course of malondialdehyde

formation in the liver of rats fed
diets with and without PCB

a: Significantly different from the
control group, p<C0.0l.

—B (P, EEOREZEL

YR BREZED P-450 58 & P, BiEoREBH
LA 4R LT, P-45S0 5BE S5 &, HESH
B cREHEcERERRVY, THHT PCB#
HEZ ML, PCB k3 P-450 ¢ HFEN ED
Shie. Eie, P, FHHES P-450 ik, B T7HE
< PCB #isg&c & L. P-450 0oFHE, (P, F
VED _FE IR A # & ¢8 LPO B gt o iR
L DBRASASN. WE, 3V a—-LED
P-450 8B X0 P, EiE MEHMMNELS LB
SEDT AERERL K.

oo Control
s 0.05% PCB

3 I Standard
.§~ error
8 200

o

o

=]

o

2z

=

g

100

Vitamin E,

0 1 3 5 7
Days

Fig. 2. Time course of vitamin E content
in the liver of rats fed diets with
and without PCB.
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HFEo V.E 8 (K2) & LPO £Ajt#EDH 51

33 ELE, PCB HTHINO @EHNEBEE NS
H, BEEBbOTRE M, 4B, PCB#ED V.E
BERATHESELL L bicoh, ¥z, PCB EHE
OBtk EH ¢ 2% R L7z, GSHPx fEikA
BHBHE(X3), MESHEI TR EEEICERDS
nizhotdl, PCB #5ick 3 LPO £ERED&E b
ZWTHHETI, PCB #HTZOEHRRERIETL
7. DPPH ik (&5) 2FFHHEE L € WM
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oo Control
o—e 0.05°% PCB

x10%)
I Standard error

w
w & n
(] L O (e}
v T

GSHPx, unit/Liver/100g body

N
O

~—s

o
—
w
[4)]
~

Days
Time course of glutathione perox-
idase activity in the liver of rats
fed diets with and without PCB
¢: Significantly different from the
control group, p<{0.05.

Fig. 3.

Table 5. Comparison of 1, [-diphenyl-2-
picrylhydrazyl values in the liver
of rats fed diets with and without

PCB
Feeding period Decrease in absorbance
Group =" (days) (517nm)
0 0.221:+0.001V
1 0.179+0. 006
Control 3 0.168+0.010
5 0.187%0. 000
7 0.162+0. 005
1 0.165%0. 008
0.05% 3 0.179£0.011
PCB 5 0. 178 £0. 006
7 0. 176 0. 006
1) Mean=S. E. n=5
CEBEZRRED NPT
£ =
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Acute Toxicity and Inductive Effect on Liver Enzymes
of 3,4,5,3,4-Pentachlorobiphenyl in Guinea Pigs

Hidetoshi YosuiMura, Tkuo Wapa, Nobuyuki Koca,
Kiyoshi NacaTa, Yoko YAMAUCHI
and Shin’ichi YOSHIHARA™
Department of Hygienic and Forensic Chemistry, Faculty of Phar-
maceutical Sciences, Kyushu University, Fukuoka 812, Japan

(* Present Address: Institute of Pharmaceutical Sciences, Hiroshima
University School of Medicine, Hiroshima 734)

Osamu KaMATA

Department of Pharmacology, Faculty of Dentistry,
Kyushu University, Fukuoka 812, Japan

In the previous study, we found that the potency of acute toxicity of PCBs is well
correlated to their 3-methylcholanthrene(MC)-type inducing ability in rats. On the con-
trary, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is known to be the most potent in-
ducer of MC-type in rats, but very weak one in guinea pigs, although it exerts a
high acute toxicity in both species. The present investigation was, therefore, under-
taken in order to learn which is the case in guinea pigs pretreated with 3,4,5,3’,4’-pen-
tachlorobiphenyl (PenCB), a typical PCB congener with high MC-type inducing ability
in rats. As the results, a high acute toxicity was exhibited in guinea pigs as well as
in rats, but the activity of benzo [a] pyrene 3-hydroxylase and DT-diaphorase, which
are typical enzymes inducible with MC, increased only a little or insignificantly in the
liver of guinea pigs by pretreatment with PenCB, indicating the similarity with TCDD
pretreatment.

NHWY BHEDOREMIEICOVTE, ChFETHL
DO RBEEENTE 720, BIELBRPOEANEL,
ARSI NBICRES>THIRL. LA, REY
BEEREELTRY7ear 7= (PCBs) @
ARESHRENTHEY OiIcstL, BETR, ER

REROREDHAD 54 241 vz, PCBs
KA TRy s evov~xyy 735y (PCDFs)?2, X
BIERY s wny x—2—-7 == (PCQSY i3

EOBRAMEH SN KK, #HENcRETEd
HESHREEREL T& .

B2 G HERAED Sk PCB (B3 2 iS00k st
B2FOTE D, TOBET, #RIFI/70v—aA
EYRHABRR 0 B BFEAELTALSNATO
PCB BE&H1», EZRZ0OHEcL>T, FHOME
BRICTE7x/ 02— (PB) B E 3-xF 0
asviry (MC) Bl 2REicRkBlahiT &% R,
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Fig. 1. Effects of a single injection of 3, 4,
5, 3’, 4’-pentachlorobiphenyl on daily
body weight gain in guinea pigs.
Mean body weights at the day 0
were 306 g (control), 292 ¢ (0. 1 mg/
kg dose) and 288 g (0. 5 mg /kg dose),
respectively. Each point is the
mean £ S.E. of the values of 4
animals.
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1k% Table 1 R3. FFMIIEEX iKW TOS
JERDOEREZRL W, HdETiEe LAERL T
5. WROERZ, Bl AEXL &SRR
B L 7esED 2R L7228, i 0.5 mg /kg #
BB 380 ETOAI0 BBECHOEREE R L
fo. BBHBETOREEE RSB EURE LTl
S, i, BENKOEBHRORERAShIEHD
7z.

2. PenCB OEMLEy MF 9000xg LEBER(C

Rz EE

Table 2 iz, =nE .y T 9000xg HEOREEE
EWARYT. F o n—o P-450 3, 0.5mg/kg #
Eo&x, BB LIGEOEARERLIN, ~vy

Table 1. Effects of a single injection of 3,4,5,3/,4’~pentachlorobiphenyl on organ weights of
guinea pigs
Dose (mg/kg) Liver (g) Thymus (g) Spleen (g)

0 10.3040. 39 0.078+0. 015 0.477+0. 023
(9.78+0.15) (0.073+0.015) (0. 454=0.019)

0.1 9.0440,23* 0. 044 £0. 008%* 0.479+0.048
(11.43%£0. 33%) (0. 055 0. 008%) (0. 607x0. 068)

0.5 8.09+0.17* 0.016+0. 003* 0.336+£0.017*

(12.7640. 21%)

(0. 026+0. 006%*) (0.5300.031)

Organ weights were measured at the day 5 after the injection.

The values are expressed as

the mean+S. E. of 4 animals, and those in parentheses are organ weights/100 g body weights.

* Significantly different from control, p<0. 05
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Table 2.
enzymes in guinea pigs

Effects of a single injection of 3,4,5,3',4’-pentachlorobiphenyl on activities of liver

NADPH-cyt.P-450%

. Benzo[{alpyrene® Benzphetamine®
Dose (mg /kg) Cyt. P-4500 reductase 3-hydroxylase N-demethylase
0 0.273%0. 008 3.33+1.29 75.6% 3.2 0.305+0.037
0.1 0. 48740, 020%* 4.58+0. 40 146,64 3, 9% 0.335+0.091
0.5 0. 51740. 043% 4.47x1.17 178. 6+ 14, 2% 0. 447 +0. 066
Dose (mg/kg) Cyt. b® DT-diaphorase® Total lipids”
0 0.128£0.023 0.093%0.010 0. 043+0. 006
0.1 0.130%0.018 0. 157+0.018* 0.047+0.014
0.5 0.11440.023 0.11440.012 0. 038+0. 004

Liver 9000 x g supernatant fraction was used as an enzyme source. Values are expressed as the

mean=+S. E. of 4 experiments.

1) nmoles/mg protein, 2) nmoles of reduced cyt. ¢/mg protein, 3) pmoles of 3-hydroxy-
benzo[aJpyrene /mg protein, 4) nmoles of formaldehyde /mg protein, 5) nmoles/mg pro-
tein, 6) umoles of reduced DCPIP /mg protein, 7) g/wet liver weight (g)

* Significantly different from control, p<{0. 05

Table 3. Effects of a single injection of 3,4,5,3’,4’-pentachlorobiphenyl on organ weights and
activities of liver enzymes in rats
B n .
Dose (mg/kg) Thymus (g) Spleen (g) g?ﬁg%%?;ﬁgg DT-diaphorase?
0 0. 406+0. 057 0.503+0. 065 72.93+ 17.04 0.280+0.039
0.5 0. 149 +0. 046% 0. 348 +0. 066* 1729. 34£438. 37* 2.204+0. 238%

Organ weights were measured at the day 5 after a single intraperitoneal injection. Liver 9000
x g supernatant fraction was used as an enzyme source. Values are expressed as the mean=
S. E. of 4 animals.
1) pmoles of 3-hydroxybenzo[aJpyrene /mg protein /min
2) umoles of reduced DCPIP /mg protein /min
* Significantly different from control, p<{0. 05
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In order to confirm the previous results obtained by the preliminary studies on the
experimental PCB poisoning in rhesus monkeys, further long term studies were per-
formed using 12 rhesus and 4 crab eating monkeys, and effects of the treatment with
cholestyramine, liquid paraffin and glutathione on their blood and fecal levels of PCBs
and on the various disorders induced by chronic administration of PCBs and/or PCDFs
were also investigated. Daily doses given were 0.25 and 0.5 mg KC-400/kg, 0.25mg
KC-400 plus 1. 25 ug PCDF/kg, 0. 125 mg KC-400 plus 0. 625 xg PCDF, and 0. 625 ug PCDF/
kg. The results obtained were as follows, indicating the similarity with the previous
ones. Attempts to stimulate PCB excretion from the body with three drugs described
above did not, however, afford a definite result as to their effectiveness, and it was con-
sidered that further studies are still necessary to obtain a conclusion.

1) In general, PCB and/or PCDF exhibited higher toxicity in rhesus monkeys than
in crab eating monkeys. The latter also appeared to show less individual difference of
the response than the former. Remarkable loss of hair from the head, neck and arms
was observed within 2 months after daily administration of a mixture of 0. 25 mg KC-400
plus 1.25ug PCDF/kg, but no acne was developed during the experiments, different
from the report of Allen, ef al.

2) It was observed by gas chromatography that the blood PCB concentration in-
creased during the KC-400 feeding period and decreased after stopping of the feeding.
The level of blood PCB was relatively low in crab eating monkeys comparing to rhesus
monkeys during and after the KC-400 feeding. It was also rather low when PCDF was
given together with KC-400 or at separate time. The excretive PCB in feces increased
when cholestyramine (CA) was given to the monkey who had low level of PCB in
feces, but it did not change when the monkey had relatively high level of PCB. Gluta-
thione (G-SH) and CA+G-SH did not show any effective change of the excretive PCB
level in feces.

3) Blood chemical analysis was performed on 10 specimens of rhesus monkeys with
PCBs poisoning. It was observed with a trend towards hypoalbuminemia, decreased A/
G ratio, hypocholestrolemia, hypertriglyceridemia and anemia under PCBs administra-
tion. Lipemia was consistently induced within a month, reached its peak (289-68 mg/
d]) and, in spite of taking PCBs of long duration, returned to the previous level two
months after the end of the administration.

4) An electron microscope study revealed that in the rhesus monkey received KC-
400(0. 125 mg/kg/day) plus PCDF (0.625 ug/kg/day) the biopsied hepatic cells were cha-
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racterized by a remarkable proliferation on agranular endoplasmic reticulum in tubular
or vesicular form. Glycogen particles did not disappear from the cytoplasm before ad-
ministration of above chemicals for 6 months, but after 8 months glycogen particles
disappeared from the cytoplasm. The lipid droplets devoid of a limiting membrane
were observed in the cytoplasmic matrix of hepatic cells after chemicals administration
for 4 months. In the monkey received PCDF (0. 625 ug/kg/day) alone, the change was
observed only in the proliferation of agranular endoplasmic reticulum which was some-
what lesser in degree as compared with that of the monkey received KC-400 plus PCDF.

5) Using the homogenates from the same biopsied hepatic cells as those for elect-
ron microscope study described above, contents of protein and activities of DT-diapho-
rase and benzo[a]pyrene 3-hydroxylase (AHH) were measured at 2, 4 and 6 months
after daily administration of KC-400 plus PCDF. For the monkey who received PCDF
alone, further examinations were made 3.5, 6, 9 and 11 months after stopping the ad-
ministration at the end of the 7th month. Both enzyme activities increased markedly
along with administration of PCB and/or PCDF, while contents of protein decreased in
inverse proportion to them. PCDF treatment resulted in the similar increase and de-
crease for enzyme activities and protein contents, respectively. After discontinuation of
the administration, however, contents of protein increased gradually, returning to the
normal level after 6 months. DT-diaphorase and AHH activities also showed the nor-
mal levels 6 and 9 months, respectively, after the discontinuation.

6) Ocular manifestations of experimental PCB poisoning were studied in rhesus and
crab eating monkeys following up 36 months. During the course of the study, PCB con-
centration in the contents of tarsal glands was periodically measured by gas chromato-
graphy.

a) Major ocular manifestations of the PCB poisoning included eye discharge, edema
of the eyelid, injection and edema of the conjunctiva, and swelling of the tarsal glands.
However, the response to PCB varied in each experimental animal.

b) Rhesus monkeys treated with KC-400 showed apparent swelling of the tarsal
glands within two months after the daily administration at doses of 0.25mg/kg. Exace-
rbation and remission of the manifestations were observed for more than twenty months
after the administration was discontinued. PCB concentration in the tarsal gland con-
tents reached to its peak ten months after the discontinuation and it was constantly
about ten times higher than that in the blood.

c) Swelling of the tarsal glands in crab eating monkeys treated with KC-400 at
daily doses of 0.5mg/kg slowly appeared as compared with those in rhesus monkeys.
The manifestations seemed to be not so serious, and subsided quickly after the discon-
tinuation. PCB concentration rapidly elevated after the administration and slowly low-
ered after the discontinuation.

d) Rhesus monkeys intoxicated with PCDF (0. 625 ug/kg/day) showed less severe
signs of ocular changes than those with KC-400 (0.25mg/kg/day).

e) Additional administration of PCB after a long term discontinuation elevated PCB
concentration in the tarsal gland contents again, but no remarkable changes were ob-
served clinically in contrast with those in the initial administration.

f) Effect of drugs such as 19 cholestyramine, liquid paraffin and glutathione on
ocular manifestations of PCB poisoning was not definitive.

7) Although definitive effects on monkey gingiva could not be found in these serial
experiments, marginal periodontitis and festooning of marginal gingiva occurred clini-
cally. Subclinically benign dyskeratosis was found in the gingival epithelium. Effects
of glutathione and cholestyramine on these gingival changes were not definitive.

The useful diagnostic criteria for classifying the pathologic severity in the gingival
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biopsy was newly introduced. Benign dyskeratosis of gingival epithelium in this experi-

ment was graded to the following degrees.

Grade 1: Elongation of rete ridges, Grade

II: Dyskeratosis at the apex or middle portion of the ridge and its invasion to the la-
mina propria, Grade III: Enlargement of the dyskeratotic lesion and dyskeratotic island
formation in the propria, and Grade IV: Acantholysis of the dyskeratotic area, kerato-
cyst formation in the propria and intraorally excretion of acantholytic mass.
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x 1. HREFvicktd 5 KC-400 33 ko PCDF #5128

21, (1978, 1/23~8/28) (197955“7%‘{‘2/25) 2 3% (1980, 4/28~7/10)
H# b No. wm B 5 B wREE wHE 2
B5H¥ |"Kooa00 T PCDF | BFRE geo0 | P RE 'Rc-400 | PCDE
(mg) (ug) (mg) (mg) (ug)

Bzt 16 175 152 61 82 410

17 175 181 61 59 294

21 175 227 61 80 399

25 175 145 61 60 302
Ccxt 19 175 100 501 43 13

20 175 77 385 43 123

2 175% 13 561

2 174% 108 538
Dt 18 175 407 43 95

23 175 562 43 117

* No. 24 BEBICLLIET, 27z No. 22 3EFLEL {ARBRK, BEBLE.

= 9 A=At d 3 KC-400 ko PCDF #5488

@ 1y (1979, 3/1~4/28) 2y (1980, 4/28~7/10)
¥ No. w s e E # 5 =
5B K || B 5 B X
KC-400 (mg) KC-400 (mg) | PCDF (ug)
E 28 45 54 61 36 178
29 45 58 61 40 200
30 45 59 61 39 195
31 45 52 61 34 171
200g/day) kb 8HEF Lie. 2vRF531vHE N,

& chE21l%E88L, doEx3I VA, EBXUK
ABEOBEMBILL 24 Y = v 2 LBy v FE R AR
ZERSETHT24 KEIEHIERSYE, B8HH
S0g oo, BRUEHHBray 1§ (Bx3 v
A 1000LU., D, 100L.U., C 20mg) #5& % 7z.
KC-400 % £ ¢f PCDF 3P ¥R L TY 7 £
KEM L ANFFICEA LT®E L. BREBRFE
FUE 1 RIREHEE i3 B & . KC-400 0.25mg/
kg/day, C #: KC-400 0.125mg/kg/day+PCDF
0. 625 ug /kg/day, DEf: PCDF 0. 625 pg /kg/day,
B2 RIEEFEBRTIE C, DB KC-400 0. 5mg/kg/
day, #3Ri%5EER T3 BE: KC-400 0.25mg/
kg/day+PCDF 1.25 ug/kg/day, b =01 Fn
(E ) # 1 k%558 © 3 KC-4000.5mgkg/
day, %2 ®xiE5%ERTIZ KC-400 0.25 mg /kg/day
+PCDF 1.25 ug/kg/day & L7z, oo #5H
BEIUOBERBERODVWTRELI BLUER2LEZERX

WEhov5 7 4 v i 0.33ml/kg/day (& FAE 60
kg &LT 20ml cHY) %, swvzxFdrid 100
mg /body/day (k FAE 60kg LT I~2g it
M)y BzhZ o FFhiciRmlLcHEE L. B
BHMERIBIURIEBRBRS L. BB LEED
KC-400, PCDF o#5., 3 X UHBRELEOHEEIZ
K1 BXUK 2O TFEHIc~EL TRENTNS.

3. o ft

KREABBERE LA LIy 25— (ERRy 4
V) K S0mg RBEICHEL, HRErTEE:
WEL, HEERmEEAOTRBRIOBEL L. %
72 No. 22 BXU23 g2\ T BB BiIc/FERET
Dfc. ER1 B TREL KEICEL SMricft L
7.

X B B R
1. —RIRR ER%EE, FEF— T8E%,

(295



160 ENEHREI P 2L A

% 3 HREF VT T 2 RN ERE
& 1IRILE B2 E (1979, FIRNE B4 IRILE
(1978, 8/29~10/30) 11/7~1980, 2/25) (1980, 3/I1~7/16) | (1980, 7/21~10/30)
PPN T e e x B wmomx LE wmaex L owoax O
HEK H#K H# HE
Bt l6avz¥ s3Iy 62aLRFF IV i1 TINEF 102
17 ez 623 (4 3 v ER(LEED TNEFX 102
21 pR(E £ 3 vRfbERD|a VA F 7 1 v 111 *E GBHEERD
25 [N GEEERD SHR(E & 3 v BILEED HHR GBEERD
C# 19| avFsIiv 62 avRFF Iy 127
20 | Bz 62 IVvRFF Y 127
D 18 SR 2 3 B LEED
23 SHRCE 2 3 vEabEED
* 4 B =74 F ks A EIRERERE
o w1 RME (1979, 7/24~11/30) 2 RILE (1980, 7/21~10/30)
# v No.
# B # AL H K # i3 * MEEE
E# 28 IVRFT IV 128 TNEFFY+A VAT T IV 102
29 TVRFT IV 128 TWEFZV/+IVRFF IV 102
30 SR (B z 2 vaabikD S (4 2 va{rEaRD
31 R (24 3 vR{bEaED W (B % 3 vk

AEHEtE XE B mEsk LRESR
FEFLicE TS KC-400, 5513 PCDF 0%
1 RIBESEBTRAEDY 12 521 [HoRs5ENNsS
THottdhn, 260 PCB itk ERZEE LD
nNalETH 2 cbhrbdd, HERINREOENL
LRBRELETEREOBD RO LN, D.
72 C#t (KC-400+PCDF #:58) ©5 % No. 24 33
AR Sy HEL S RECABEDHDEE L,
P56 4 HTHI-L, %7 No. 22 $FUCEI KSR
ZEDLTERNS B2 (COBETER). h
E 1l iRahs XS, KC-400, PCDF oi#s
ENCRIHG VT DEAEETE DT E
EEBT I 0hE LN
BERFREFVE I KRS (BE) PA=s1FN
(Ef) #2R\ERBRDEZCHEDONS KSR
b, BEESEL~rTHNE, KC-400 A& TIZL
PCDF oMM IcES LT a5 EBLONT.
choBEOELVYL (BE, EE) LT
g FA vIE (BED, da20EIvaeFty
+avzFs I vaE (BB 1, BREBCETIRY
FME DT NENORIBIC { bR TEESEOER D
B oNER ST Enie. KBV TRERLORH
ERITIE, BEOELV OGS D TEREAR &I

HE AP AT (AR SAG el ol
WEOEBRLIE LY, Allen SO HEDLS LT
7 ATERRY BED ShiEhok. b =74 FERE
Faicd 5, PCB %313 PCDF izitd 3 i
HAEBKIENE D IKAEZT bk,

2. MEHLVSATO PCB UHFEA, 1LIHEY
F, EREHE, RO

L) BREPHE

a) MK
Mik#y 3ml ZEREL, FiERY EFRICMEL .
b) &HA

| Ak gt L7z & (1~100g) %5D, =4/
—WEMAT, BRTEITHRELL. C0ELES
trrx /) —NEWKR (50~200ml) 27 5zxaicdD,
KEfb+ by v a (2~20g) EINA, KALT2E
FIm#L, 7on Yol B, 73223288
LT, T2/ —VEKREEY, ThickEilkEeEz g/
—VOEEBMATERLT, n-~FH > 60ml T 3
EHhE L. n-~F 4 iR eSS L, BEUKTHRE
LizDb, HARER> MY Y ATERLL. 2O n-
Y VEREEAF OV Y AN (T3 =4 8-,
lg) oET»8EL, KD BREECEREL . BE
BRMEOBRSG ERARICY ) A VvOhF L 0= b
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200

100

50

=3

20 ¥

50

100

50

56

25,

v PCB diFE (58 2#)

P
.

M o )

16
17
18
19

1

W 1724 21

1978

2 3 4 5

KC

6 7 8

€A

910 12 2
30 2725 29 26 31 12 %7 27 Y92 mA BB Y
9

5 6 7 8 910 11

b 1 1 I} 2
21 23 56 7 838
115 2Date

2529 26 25 22
1980

CA KC, PCDF G-SH

KC

P

Cont XC, PCDF 6-SH

PCDF

KC

Cont

KC, PCDF

CA

KC

CA

20

KC, PCOF

LP

KC

CA

K¢

Cont

CA

KC, PCDF

2

PCDF

KC

ConT

4
R

KC

Cont KC, PCDF

o

R 1.

FRESF VICE T 2EREBE X OMe PCB EE
cEEsE, CA: 3vxs5 3 Vg LP:

WEt s 7 4 B,

G-SH: 7z 524 Vg, CoNT: WRB (B2 3 vik{kiE)

¢381)
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162 EHhEBE D, 21 A

20
ppb

20¥

i o

0

31
0—

1 ] L H L } 1 1 1 1

o
N
Z

i 1 ) ] 1

1 1
2 35 567 809 0111 23 4678 9p
27 27 1 M 2% 2 225 2327 2528 96 %5 2 3 1 5 D3
1979 1980
K KC, PCDE  G-SH,
28 . ;:: R 6-SH, CA
29 KC i KC, PCDF  G-SH, CA
K KC, PCDF
30 _ Cont " CoNT
31 KC Cont KC, PCDE _ Cont
2. H=y AF BT EERRER XOMD PCB BE

...... 1 BEeE, CA: ovzF 3 IvaE G-SH: JauzFa4 VAE,

ConT: i (&% 3 vig{ui)

75 7 4 —THIEL 7.

C) HRIu=w b3 74— LB

WME L REAEET R s uv b3 7 (BEGC
-4 BM ET7HERBRIBEN, SBSE30T5247
AER) KWEAL, F¥R20<T bS5 L0~ EHOD
flick 2 HETHR PCBAERBLE. %7, 4EBEO
PCB Bk (2, 5, 3/, 4/-tetra-CB, 2, 4, 5, 3/, 4"~
penta-CB, 2, 4, 5, 2/, 4, 5-hexa-CB B LU 2,
3, 4, 2%, 4, 5’-hexa-CB) 2\ Tit, £hFhD
Y-y OEEENGT A EROY -7 ER LML T
B LI

(2) BREER

a) Ifurh PCB

# iz KC-400 ¥ 7213 KC-400+PCDF % & 2
R, EXREOHEEB XUEBHETHEE LE
281 BXUE 2 O FEHicR L2 0ICdIGT 3 EHO
zhenoyroff PCBREOCRMZR 1 5L
2o kiicnid. KC-400 #5% % &t PCBiE
EBEATEALELRT DR, FHRUMEY 0Bad

FAETH0, B1RB[ESERIBOT, BEEHEBES
HATBTEREIGELL. REVATE, AELDE
B0 KCH400 25Z 78580V TH, M PCB
EREAS 400 ppb I iKis B (No. 16) B0
T0ppb IKETLA LBV (No. 25) b D,

Fuicks BEESELNL. =714 No.
28, 29, 30, 31) Tk KC-400 #¥54 (6 | ik 5=
B ok PCB Eeeid, 40ppb DIFT, LFhd
FREFVDENLY bPRDEMLDL. Chid, =
7 A ¥nicstd 3 KC-400 o KkEY 5 BMHRE
FADEND 25 TH B, ZORSHEMNNLI/AT
BT E, TRubL, KEXD PCBRH5EN 1/2
ThrI EB—DDFRAELEZLGNS. L, &5
B1~2HA0KHETS, HFEFVOLTBEMEERL
TEBY, 2O EhSHLOEFICE DT PCB 0k
WERESRZ D, M PCB BEENELSLC
&, Thbb, h=sAFVIHREFLVEDS PCB
DEBMEPINS VT EBZEDERIZEHTHE LEL
5ha.

32)



yoro PCB hEE (B2H) 163

KC-400 & PCDF #%[H# i #&5 L7 v (No.
19, 20) oifith PCB EEi3 S0ppd LITTHD,
KC-400 o &% CHRGHEE Lz (No. 16, 17,
21, 25) oz (HE 70~400ppb) XD dHhm 0K
»o7. iz KC-400 & PCDF # RS L1
Faientd ZAREY H o KC-400 #5855, KC-400
BHEIMRE Lcrvieid 3 zho 12 TH 52 &,
3 X0 PCDF ZEEIBE L itk D BERES
AR DB ONC EBFRERTHEAH LEZ LR
5. PCDF o#4%2#5 Ly (No. 18, 23) ol
1 PCB BEIX B8RO &40 EREIcEL, PCB
BRESNEZHOZd, DTFHPOBEEZRTOATS
Dz,

ZOEBIHEbONI i I EEDO KC-400 %7z
12 PCDF &5%&T# 12~20 4 H7:2T, i KC-
400 %7-13 PCDF oH542Z Y3, 2HE#RSE
DOF4, M5 PCBEEITHL-ZGEEREET, 1
EHBE5DESOEE R XD SR DEVIRETK
oTwns (1, 2). [EE BXP2EERS B
T KC-400 @ AEY HREEE JCBREHMNR
B3 vic, 2H0EES0EAD KC-400 0 BigE
BRIEBOZNO12~13ThH5C & B —D0H
HThd. Lrpl, 2OHEEEZLLSETS, 2HE
BEDFAOMF PCBEEREAEL THIZWL. Th
21 EE i shi PCB oz PCB
DORBMBE S NIDRER RN, 2 EERS OHS
olfith PCB EEXNEF D Lo 2 bDEERS
nam, LFEROYLOBEAL IEBE:-IE2HER
S5 pesic PCDF 0o #5 &2 C»s07T, PCDF
W ABmOBREFEER 0D ch PCB BEME
LighotcEbEZLND.

M1BLXOK2 D L5, KC-400 % 73 KC-400
+PCDF %5z /¥ nvicaLixF35 3y (CA), i
g5 74y (LP) $Hi@sve 54 v (G-SH) %
#E L, ofimgomth PCB EBEOE A~
7278, Tho0EXHS X 50H PCB EEOEE)
NHoOERBEETERI . TR SEAK
ol PCBBEOELEDILSTHRNE LN
wpotctedd, i, Exlwcksinh PCB g O
e, KC-400 #Eg sy 2ith PCB BE®
EHOPICH NTRARPDIIDTHAHD.

KC-400 58 DOHR 7 a< b 75 b =88 —
YO EARLEOILORERY & FAk Thok. RO
%, KC-400 #5rhoifh PCB 12 KC-400 o4 % 7
ow b7 MGEOEERL, WERRRHRANE

NWE—7 bEGIEL R DN, BERIERIIZh
SO~y BIEAKEABDLL, BEBEHORZLE—
7 BEG IR Uk, Bk, 2, 5, 3, 4-tetra
-CB ot —7 it KC-400 £ 58Ri H&ie K &
CRohzhs, BEMIEBRIEALABD L. 2,4
5, 3/, 4’-penta-CB B X' 2, 4, 5, 2/, 4i, 5'-hexa
-CB oY —/ REBIRKEB Y-y THLNDH, #
B #EESs oS TN OSBEROE~S &
O TEDIk.

b) #ho PCB

CA #/2id G-SH #5Hlfi%ko vrro#E 1B
HErEy, 2otho PCB 24 L. #Eho
PCB #E 5 X ¢ PCB ol HHiltEL: £ 5 kK
4. PCB itz niic CA 25 L 28
2IME © FRE I No. 16, 21) & B 0 T,
CA #Efic 5T #EHETIE %D PCB BE
BLOHME 10 &Ll Eic#EmLcs b, CA I
L bh#h PCB ot < N BlaEHE 253 5.
Lal, avira—rodr No. 17) gB0TH,
BECBOTREEEEOBMNX 452 0 TH
CEBRZLTHELD S BERSS. PCB BEfEHS
HERfic A E 0 REE (83 RLE) oREF L (No.
19, 20) it CA %#5L7EB4, HE5HETHER
PCB BEBIUVEBICHTLOL I BENELNY, =
vrom—roHr No. 18, 23) o PCB gtk
EEIBOHBEZR L. CnbF o0 Tid CA
BE L BHEE LIS, YO HEKI X2 ESR
PCB EEDEVIAR SN, T1bb, No. 20, 23
O vidHEh PCB EREMHENA/MNS L, No. 18,
19 o idrAEn. G-SH 285 Lz 84K
mEOFEF L No. 16, 17) Lehiexwddsa v b
a—rOHv (No. 21, 25) ZHELES, i,
H=sAFLOE2LRLEIRBIFS CA & G-SH %
BE Uiy (No. 28, 29) tohiedsay bna
— @ (No. 30, 31) % s L7z, OTh
b, ERABE Lo &ickd PCB HitiReED &
fLERRO>NT, H+afifkic &3 PCB HHER IO
BEOEOSEESN. ¥, £FAFhOoV i
WTI, EisEBT3iconT PCB #EEEB X
CEESEDT 2 IREHE S,

N

#vic KC-400 %7213 KC-400+PCDF % #5
LT, MMikdo PCBRELRRMELK. %/, PCB
2ERsEyvic CA, LP /i G-SH 55
L, Ifnd PCB @ & fie, #h PCB BB XU
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ERESEH» 2L A

& 5. H s A0 PCBs oHtEE S X OHIHE
PCBs 0EE (ppb) B XUE (ug)*
+. No. A8 B W H (A/&
%?7/2 !11/14} 139/870 | 3/11 | 318 | 3)25 ] a2 72116 85 | 92 Lop0 | /1|11y
No. 16 | 0155 | 13 520 | 312 | 149 | 220 | 100 | 16e| 31¢
. (0. 013) | (0. 29) @ A.6 4.5 1.1l 0.6 0.5 (0.2)
No. 17 |29 89 170¢ | 1200 | 160¢ | 960 | 38 | 53¢ | s52¢
: (L7 | .7 O.9H 6.9 6.3 G Q.3 @ 1.8
No. 18 27 | 250 {330 | 250 |250 | 280 |240 | 110
L& G99 7.9 B3 0.0 @3 (7.2 0.8
No. 19 75 | 3302 | 3308 | 170° | 3400 | 180 | 240¢ | 420
. 0.5 5.9 B.8)| (3.9 (6.8) (3.0} (7.2)] (0.4
No. 20 200 | 80% | 943 | 250 | 110° | 64® | 26c | 25¢
. A2} (7.0 5.2) ©.8) 5.9 G. D! 1.8 (0.6
No. 21 | 0-26° | 6.4 120 |150 | 59 | 48 | 41 | 48 | 36
‘ (0. 011) €0, 15) @ 0.9 @9 @9 o a.nf 4.3
No. 23 43 | 69 | 45 | 57T | st | 45 | 43 | 39
: G GO G Gl @l el .l e
13 24 |16 19 11| 6| 10| 8
No. 25 | ND | 49 0.7 0.7 A1 0. 9] 0.2)] 0.9 0.3
No. 28 o8a | 762 | 29t | 28t | 22t | 228 | 21¢
: @.0) (4.3 0.8) (0.7} ©0.3)] 0.7} 0.7
No. 29 64% | 00 | 140¢ | 25¢ | 11| 178 | 19%
: 0.0 (1.2)| 0. 9] (0. 9| 0.3 0.2)] (0.2)
No. 30 130 | 90 | 72 | 43 | 32 | 32 | 40
: A.®l @D D) . 30,03 0.6 0.7
No. 31 38 | 36 | 34 | 23| 14 | 16 | 17
‘ 0.9 1. ] 0.8 (0.9] 0.2)] 0.3 0.5

* () WEMEE PCB ot | AHEES (u8).

5A0 1 BHME T 37.3+22.2g (EHE+SD).

&HAD 1 BEHEE S Do z0id No. 29 0 7/12 £ 8/5 B XU No.

30 »9/30T, ThEh

0.6, 298X 1.1g; BigicEhokoiz No. 16 ®8/5T lllg.

a: CAd 30z G-SH B
e : G-SH j.E%%.
ND: <0.1 ppb.

f: CA+G-SH g,

ERENT:.
a) [ PCB ik KC400 A85 LB

ERL, 52 RIET R ERALAEBD L. 20

FROBERY vOREKICEIDEDTH.

b) #=24¥ N EFREFVIZL 5T, I
PCB BE0 LE@/NE PO

¢) KC-400 3 17 PCDF #HERE L5848,
me PCBEEO LRI I HBHEDEALD bED
2.

d) PCDF ZB¥ %73 KC-400 LERiciE L
fervie o cikiith PCB BEXSH 0 EFEF,
PCDF o0 BRFEEHKIZ b0 EEZ Nk,

e) #Fh PCB BEEMEWVIREO Yy vic CA 2
EdzL, EhPCBERE XU E MWERLLY,
#ch PCB EESEHWIREO Y vic CA 285 L

b: CApEH,

c: CALEE.
g: CA+G-SH jLE®%.

d : G-SH g,

BERZO LI BELEIR o hizhoie.

f) G-SH ¥#i& CA & G-SH %5 L/ #4
i, RS L ick 3 PCB BEtREEDEAL
BREohigho.

g) PCB #iicBAL Td 9o Hikic X 2 EWE
5h, #FEp PCBEEFOFEOY BIBEOY LIS
ol

3. By PCB w3 )L o IR4%E EH¥MIFT R
GRARAE, FHHE—85 EiRE

(D HHELTHE

FREFNVE | REBEEBRO DDV TRET L.
TRDLE, FEFLRIBE L PCB oEEL LU
EERLYROWNEICH TN O3 v e -3
(PCB ##5% Lish27 No. 26, 27), @KC-400
LE# (KC-400 % 0.25mg/kg/H, 175 BRRE

(34)



+r0 PCB thidmE (B 28)

L7z No. 16, 17, 21, 25), ®KC-400+PCDF #5
# (KC-400 % 0.125mg/kg/A Bk PCDF %
0.625 ug/kg/H, 175 HFEHKS L7z No. 19, 20, 22,
24), @PCDF 52 (PCDF % 0.625 ug /kg/H,

175 A L7z No. 18, 23) <& 2. BIMBFESF
WORBRX VT, 3 v b e - Vv BEOREE O
PCB #5811 2 A & Eif i 2EfFok (GF12
B, 23 EIEEIM). B @ PCB %413 PCDF #154%
ORIMZIZTEA 1 BfTbhizh, KERCREETD
LI HHBIEEBEO 2E0BREJIC OO TREZTD
7z (KC-400 5@ 5+ 40, 8 R KC-400+
PCDF 5% 2t 4L, 7M. PCDF #58:

B2 ARNRMD. MMBEA(SRE 26 HES L0
A 4 HE X AREEHER ML) —hMic B0

165

7 Auto Chemist (Sweden AGA #1)® % HWAlE
shie.
BEILTIBavAFS5 I vBLURE S 7 4
v (0.33ml/kg/H) % 62 HGHRE L.

@ # &
BEOMEA(ES I CMEREEEOFSHE (
SD) #%6ic,nL7z. PCB#EE ik, @mEH
B, 77 vEBLT AG LoET, ®2
VAT u—-VEOERTE LU ks (TG) oL
7, ©MER, RIOFKEKOBEDSED >Nnl.
wciniE TG ffic>ue, PCB &, #54%
IVRFF IV, BRET T4 RETBLUZEDR
DEBAH 3Rk L). PCB 0f5%5 3 BTIR
BEBE L TG o LRSS By bhichs, EEE

Ery

& 6. KC-400 & % i3 PCDF #: 54 v I AE{LFEIRERS
Conirol KC-400 KC-400-+PCDF PCDF
BREM B (23) )] (D (4

T. Bilirubin (mg/dl) 0.3+ 0.1 0.3+ 0.1 0.3+ 0.1 0.4+ 0.1
GOT (U) 26.8% 5.4 33.84 111 2.6+ 6.1 25.3+ 3.9
GPT (U) 27.0+ 14.2 37.8+ 30.7 20.0= 8.3 25.3+ 5.0
T. Protein (g/dl) 7.7+ 0.4 6.9% 0.3 6.9+ 0.2 6.7+ 0.2
Albumin (g/db) 4.3+ 0.3 4.0+ 0.2 3.6+ 0.3 4.1+ 0.3
A /G ratio L3+ 0.2 L4+ 0.1 L1t 0.1 1.6+ 0.1
ZTT 0.9+ 0.7 1.7+ 0.8 2.4+ 0.9 1.3= 0.4
TTT 0.7+ 0.1 0.3+ 0.2 0.5+ 0.3 0.3+ 0.1
ALP (U) 17.1% 12.0 19.4+ 13.7 1.6+ 10.8 15.9+ 1.8
LAP (U) 313.6£185.0 190.0% 35.1 184.5+ 51.2 202.8+13.7
7~GTP (mU /ml) 40.2+ 10.2 4.1+ 6.6 26.1+ 5.8 25.8% 2.9
LDH (U) 495.0+170.4 481.4+155.9 367.3100. 2 300, 5£58. 5
Amylase (U) 250.0+ 37.2 272.2+ 52.6 303.8+ 35.7 348.0£17.1
Glucose (mg/dl) 85.2+ 26.8 66.3+ 18.6 80.4+ 22.1 73.8+11.2
Cholesterol (mg/dl)  170.0+ 22.2 111.3% 20.5 95.6= 11.9 111.8+ 8.9
T. G (mg/dl) 65.5+ 18.1 80.0+ 26.2 115.0+ 42.3 60.3:18.8
g-Lp (U) 3.1+ 1.8 2.6+ 0.6 2.6+ 0.8 1.7+ 0.2
BUN (mg/dl) 16.5+ 2.9 20,0+ 3.7 20.3+ 3.4 20.0+ 1.9
Creatinine (mg/dl) 0.7+ 0.2 0.7+ 0.1 0.7+ 0.2 0.7+ 0.1
Uric acid (mg/dl) 0.4+ 0.2 0.5+ 0.2 0.7+ 0.1 0.6+ 0.1
Na (mEq/L) 146.0+ 7.0 146.0+ 1.8 1440 1.9 147.0%+ 0.4
K (mEq/L) 3.9+ 0.3 4.0+ 0.2 4.1+ 0.2 4.0+ 0.1
Ca (mg/dl) 10.1+ 0.3 9.8+ 0.5 9.3+ 0.5 10.0+ 0.2
P (mg/dl) 4.5+ 1.4 3.5+ 0.5 3.3+ 1.3 3.3+ 0.3
Hb (g/dl) 13.1+ 1.4 1.3+ 0.8 9.5+ 1.4 10.0% 0.5
RBC (x 10¢/mm®) 537.6+ 61.0 454.3+ 40.9 413.8+ 50.0 402.8+18.6
WBC (X 102/mms?) 78.4% 20.7 74.1+ 13.8 65.8+ 31.5 61.0+11.0
Ht (%) 37.2+ 4.1 331+ 2.1 27.4% 4.2 29.1% 1.4

B2 TEE LS. D.
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166 EHREEE 21 A
Lonterold
T.G == —
mg/dll
100F —_— -
o-.yto\\ —5‘58:\\ P_ 0\\\
S P v USRS
gt O=IgeTC T o ":8:"':8.'
0 I 1 1 1 1 1 1
KC-400
T.G
mg/d1
100
¢}
T.G
1
mg/dl] ;N
200 1
I
100F
1 1 1 i [ 1 1
o]
PCDF
T.G
»
mg/dl /’\\"’ \ ,
100 AY P N
/ \ » Vo N
/ 0---20+ N 4 y
e oo . \'°‘7-,o \ ’
LO-ene N ~O-NKON e ~ o .
o ~’ o 8T8 .08 o9
0 1 1 1 [ 1 ) ]
1978.Jan. Apr. Jun. Aug. Oct. 1979.Feb. May
B 3. KC-400 3¢ PCDF 540t ) 7)€ Y FEOEERE

O—=—0

14CT:

1%avzss 3 vighs

O=:=0O LP: g5 7 4 viE

o KBV L,

HEShiz. KC-400+PCDF #Cid 2 WH5KT
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ORBRTHRINZIhich ok, COEBRREITAO
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40z KC-400 ¥ 713 KC-400+PCDF %
#h5%, ERE L PCBOH#MEEAREL, 2 vxF
FIVRINETF AV ERE L.

(2) & FE
WRBIEE T oML SIETH 3. FREF VI,
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31 CE |Kd:wooeenen l..»K4+PD ;_, (1) (1~3) (1~2)
(F o G-SH: /naszv Grade: Normal —-sScore (0)
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BLURIIBIEIZ TV 7 2= IWICDIVT
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Polychlorinated Biphenyls and Polychlorinated
Quaterphenyls in Human Blood

Takeo Iipa, Mineo KrsHINO, Satoshi TAKATA,
Shuzo NakaMURA and Katsumi TAKAHASHI

Fukuoka Environmental Research Center, Mukaisano,
Dazaifu-machi, Chikushi-gun, Fukuoka, 818-01, Japan

Yoshito MAsuDA

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

The blood samples of 64 Yusho patients and 23 ordinary persons were analyzed for
PCB and PCQ by gas chromatography. The results are as follows:

(1) The patients were classified into three types, i.e. A, B and C types, according
to the peak pattern of PCB on the gas chromatogram in the manner of Masuda et al..
The average values of the PCB concentrations in the three types were 9.6, 4.7 and 2.6
ppb, respectively, and that of the ordinary persons was 2.9 ppb.

(2) The average value of the PCQ concentrations of the patients was 2.9 ppb in
the A type, 2.0ppb in the B type and 0.02 ppb in the C type, respectively.

On the other hand, that of the ordinary persons was 0. 02 ppb.

In type A, it was 145 times higher than the ordinary persons and in type B it was
100 times higher, but the C type was similar to that of the ordinary persons.

It is concluded that the PCQ concentrations are closely related to the PCB concent-
rations and patterns in the blood.

The above findings suggest that the PCQ concentrations are a useful index to both
the diagnosis of PCB poisoning and the follow-up survey of Yusho patients.
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HEVEEEORBI»OBRVHEINTO S 12DY,
BEHEOMKETICS PCQ BB SN T 34
EAoND. Lieh-7, BESOMEHO PCQE
EAELpIT 3 L3mETo PCQ EBELHIERS
WEED—D L LTRAT I LB TEETH S &
EZDNG.
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MRS L UERS &

1. m i

M, EBEBRER? S~y v ABRERNE T+
ic 10ml BRELL, 79 % % CREETRE.

(D) WERZZ2E (Zod) MmE: 191948 4,
HABIUI2 i, BEEIKEET 2 64 4505 &
L7

(2) BEEmwE: 1979E8 § 8 LU0 19804E 6 A i,
BB EET 2 2345805 & L.

(D) ~F4 v FREMEERIER B IRER A 300 % 1
[ElZE .

(2) Kt BRIKRE~F 4 TUE.

(3 RYEE T 2= (PCB) EHER: Hxs 0
— v (KC-500 3 k78 KC-600).

(4 RYELs 777 == (PCQ) MR
RIS ARE TR A LR RE R RS L » 5
fHEshizdo.

(5) 1834ty 777 = = (ODCQ) }E ik :
PCQ @ieprik & 5eAE R0 U CHREL

(6) ¥y HHF v FDGHEE 7 a4 S-1 28
BL, 20100 % » 2 RITRID, 130° T 4 BHE
AL

() 7y v vy villssssne b3
7 4 —H (60~100 # » =) % 130° T 16 BRGEM:
1L, iR T PCB 3L PCQ 0ABERAEATER
LR

@ 7uiF: ANgEAS LIV NS FT 4~
A (b, EWRET, 70~1304 v va) % 130° T
16 VR AL

9 2ooREIBRHBELARAE, PCB Af
SRR R B W

3 HRLOVIMITT4— (GC) OREH LV

e S

(1) PCB: #&3 ®Ni 0 BFHKERBHE (B¥Ni-
ECO) 1B GC-6A 2l % v, PUT o MESRH
TEHEH L. #5413 2%SE-30% 7ueyus

W AW DMCS (80~100 % w & =) K2 —F 4 V&
L, #9245 4 Qmx3mmi.d) gRELZED
ZHY, 717 4REE 25 KEok.

(2) PCQ B &t ODCQ: EEx “NI-ECD #I
A& G-800 A, UToRESHCHERLK. &
5 a3 1 %0V-210 Z#H 2 7 1 £ Q(100~120 * o ¥
) Ka=F4v7 L, ¥3xH74 (Imx2mm
i.d) KHFELEZLOEREY, ##5 AEES 260° 0fF
D7z,

4. EEREHLIUREROER

(1) PCB: KC-500 % k¢ KC-600 2F&E9 > &
D, ~FH¥rEFANT 100 2g/ml @ PCB e
BRI o EIEEK B ~F 4 T 0.02~0.1
wg/ml T2 B X HDRFNLT, EEEIAIRE L.
BREBRIEERRE = FR 7o b5 7 TEAL,
p, p-DDE Xy {REEEO EVE—7 BORMM» 5
fERL L 72.

(2) PCQ: BABRELroHE s PCQ ik
B (I pg/ml) Z~F4 07 0.04~0.1 pg/ml 73
BESRHRLT, BEREARAKML .. RERI
BHERIK AT A s u= b7 5 7iICiEAL, E—27Eh
SPERR L7z,

(3) ODCQ: 7 10ml iz 0.1 xg/ml © PCQ =
IR A A, PCQ o4£4iE (6. (2) a)~e)
R 21T, PCQ T 0.02xg/ml I 8 43
ODCQ EmEkZHEE Uz, COEBERES~+ 4
YTHERL, PCQ @i 0.01 pg/ml 3 X8 0.004
pg/ml X4 2 ODCQ EEEELHE L. B
BiR, BRI OEERREA R av NS5
TIEAL, 320~ EHEOBRI» O/ER L .

5 JAUISLOERECKRE

WE l0mm oz ev b &crny o 10g 28
NTCHEHEL, #7570 liic PCB & PCQ opfFE#
RiEADE, ~F4v 80ml BLYRSY¥ z5rr—
Fue~FHy 80ml FHOTALRSYE, FhEh
OEFICDOTEMES 10m]l §°o4H L, PCBi
4. () okBEm<T, %, PCQ I 4. ) ok
ZHWTENTNOEEZT, SEERESR X O
AP~

6. oW AEFE

D) Y AFVAESLIu= N5 T 4 —EHO
m#&g PCB o4t (Y AF vk s sk : HEL
DOFE? KE>TPCB AL L. dhbb, MK
10gicz s/ —n 20ml EKEILA Y v A 4g %D
%, 1SHmMRERL, Toh YU Bk, ~
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F4 v 20ml O IEHP L, ~F4 v HBEES
L, 7k S0ml g 3 [Egei® L, KRR > ) U
TEHB L. R 10mm oy ue MBI Y Y ar L

2 g ZBRTHEL, hi~F:¥ v RBEBEEEA
L, &b, ~F4v 100m] CHEHEE. BHK
ByFuF e F=yva® (KD) BiESETH Sml
EL, 851, WEFF v r—&2—H7T Ilml TR
fEl7. chic 10 BaaEmme 1ml 204, Bk
154300 2000rpm RO L, LEEAELDGCH
REKE L. RRBE AR 70< 757 KEA
L, 4. (1) okEE,»S PCB BEEELRDI.

Q) 7ayvupsaruw by 374 —FHOK
M#s PCB 8Ly PCQ o4 (7w ) duh s
LHD: BARDHED KL TRO EBDITO.

a) 7R AR Mk 10g o, 6. (1) &
YAX VA5 sEERREFETT ALY SEL, &
Sfo~F v ol EKDBERBE TR Sml B
L.

b) yomyvnssasm=tr s 3 74—tk
PCB & PCQ o4y LS A%E 10mm /o<
rER 7R YV 10g REATHREL, COh7 A
OEiCA~F ¥ v BEEREOE, PCB 2~%4 > 80
ml @ %7, PCQ 5%z Frz—Fe~FH
v 80ml TEBEE.

¢) GCitk3 PCB oiz&: 6. (1) b) tiFoh
Fo~FEY UBEHEE 6. (1) YY) AXVH S A ER
BriciBRE L, REMBEIMA, BiE, BOoBL,
Z0LBEEGCHERK S L. BREEZTR7 0
v b5 TiIREAL, 4. (1) oKER,S PCB &
ErRDI.

d) PCQ oFEelER{t: 6. (2) b) THLNKS
BLF NI —F N ~FHUEBEE 6. (1) v h
Fouh s A s, BREL, RERBEINZ, B
ok, BOLSEEL, TOLBRELD, S5IIRER
BEE~Ev > Iml 90 2[EEY, SRR EERI
AL, 7 10mmx100mm) kAL, BE
TFvr—2—hTERERBEICEE L. ThKE
BT vFEy 0.5ml AmAZ, kEgkEEL, 200
~210° TARIMNAL, KAk BRHEL, Kngx
2038 10ml THROH L. 2hE~+ 4+ 30ml
o3 EmHE L, #HEESL, K 20ml §2 2,
0% EKEF P v 20ml ©1[E, & 20ml ¢
2 2[EBEY, BKRBRS ) v aTERER, KDE
B/TH Sml L.

e) GCicks PCQoEE: AR 10mm s v

v FERTNMIF SgRENTREL, C0ohFLO
i 6. (2) &) THONERREEDY, 2%V
ganitzye~kdy 30ml ¢ ODCQ ZEHS
&, BHEEKDEBBR T Sml LU, X5, W
EFFvr—2hciliemec®EL, chit~t
Fv EMAT0.05~5ml L, GC ERBREEL
fz. ik, RES 5 v OGCHERERZ~N:V v %
MAT0.05ml L7z, AREE Fx7o< b
73 7icEAL, 4 3) oREHH,S PCQ BEE
Kb,

BRELUER

{. PCB S¥FICHITE L UAFNATLEETR
YU HD LEC B

PCB oIt NT, HFL7u07 bl 57 4—
ekl & PCB 2458k, WEld 25k L LTH
s, —ie, ZoFERELT, YY) A5 N,
TJay T, TIFBHNLATHAD

EEOE, RIS, WMERZEOMET PCB ©
SR YA A S LETHY, BE0F—42%
%fﬁbz.[ﬂ%”g).

ZLT, YOVASNASAEETR Y VAT AE
ED2LODHET, ZBESHBLUREES L0
0z okdo PCB 2457 L, PCB BEWCIKHE
WOFED WD THAI a5 LD —7%4
— (PCB /22 —v) CEEMHDLPED PERE
Liz. #OE% Table | Rd. chbhbHL,
koK, 220 FETHE Sl PCBREWSI
PCB /2 —vidEdRRBEL—HKLTED, #kdbd
OF — & CHECEFER C &L bpoi.

2. AUV ATLOIOARNITT4— L&D

PCB & PCQ 0oRBEES L U EINEOKRET

PCB & PCQarn ) Puhsarne b5y
4 — I DTHESNDE T EMHEIH TN EID,

77T, 9, PCB & PCQ &o43EtE X UFHNL
BERHT 2D, 707 MEORARBLY 7Y
SNOBMERL NS AR L. bk, AR
1I0mm @ 7<= bEezay 5 7 BLY 10g
Z, BN, RE ISmm s et Bicya ) dn

THBIY 10g 2ENTHRELLSEHOL S 4%2H
Wiz, Thb5DHh 5 LD R PCB & PCQ o
HIAHADY, BEREEL TRV VBRTS %+
WL —F e ~"FH & 80ml 2HNTARS Y.
BHER 10ml $O 8L, ZRENDEIIDNT
GC—7< PCB & PCQ :2E&L7:. TOHE, S8
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Table 1. Comparison of two analytical methods for the PCB concentrations and PCB peak
patterns on gas chromatogram
PCB PCB peak pattern* (%)
concentration
Group No. (ppb) 1/2 3/2 5/2
A B A B A B A B
1 17.0 15.6 7.2 8.3 85.3 87.5 39.0 39.9
2 8.8 8.9 5.3 5.8 112.4  109.1 59. 4 57.7
Yusho patients 3 14.4 11.8 9.9 8.9 127.4  122.0 58.9 59.5
4 9.0 9.4 13.5 12,6 110.3  113.2 59.7 56.9
5 12.3 9.6 3.2 30.1 125.3  121.4 78.0 70.0
1 1.9 1.7 45.9 47.2 61,1 60. 4 12,5 11.1
2 3.4 4,1 48. 6 49.5 63.4 66.0 4.6 4.6
Ordinary persons 3 2.0 1.8 58.3 57.9 57.1 59.2 14.3 14.1
4 3.6 3.6 47.7 46.3 65.8 67.2 13.2 13.8
5 2.0 2.4 44.9 43.5 62.2 61.5 13.3 12.9
* 1/2, 3/2 and 5/2 means the relative height of peak 1, peak 3 and peak vs. peak 2 on gas
chromato gram of PCB in blood, respectively?.
A: Analytical method by silicagel column chromatography.
B : Analytical method by Florisil column chromatography.
DATH kLS PCB & PCQ DiFH 8~y %
Hexane 5% Ethyl ¢ther . hexane Fig. L iexRd. ¢ DOEMSEBELMEESIE, Zooy
1001 FoTn Y YRV ES PCB d ~kv v ES
iz, 7z, PCQ @S ¥=Fnz—Fue ~d4vHEH
SCHEESN, MEOEREINTFIhHISHBUE T
Hot.
LaL, 7o) PvofEkld, oy itk T—E
o TR, F, bIHLOERZGOME LT, B
z ¥ s — Y PEBT 2 ERDHDTNED. % O
3 so ®ic, 7mY Y, Hic PCB & PCQ oilE®:
-3
FOENNREHERL THER L 7.
3. GC (L&D PCQ EEOTEIERME
PCQ R, Z2¥E0 ) bABNIREERE B X
CREED ODCQ HicHRE 77 v 27 0H Ry 1
<75 4% Fig. 2 @R, enoor b, HES
E, REEBICRETS v 7 0oCGCHRRIKR, #
0 3 ) 15 neEn, 2, 0.05, 0.05ml ©% 3. Fig. 2 mobn
Fraction number
B & 90z, PCQ UM (A), WERE (B), b
Fig. 1. Elution pattern of PCB and PCQ Q ( °

on Florisil column

—e— PCB (KC-500+KC-600, I : 1)
—o— PCQ (isolated from the KC-400 used
as thermotransfer medium)

HoHsLd3b, PCB & PCQ 04 s L REIR

RPBESRIFTH2-013, NE 10mm 0y o= b
Brza) v 10g 2FHELh5 LTHDR. C

LUEEE (C) TIE, #heEns, 10, 1555 icHt
BLT3IROE—s @B ONT. T, RET 5
7 (D) T, ODCQ pv—y EHK3 10.5 &
16.5 3 2AK0 ¥—7 BEEL, ZhiEsEFHom
BOLSBEEBECBARIZEL B bDEEZ LN
3.

LT, RELOOPEY -7 OBELRT L1
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ER

0 5
Retention time (min)

e

15

[~g
=]

Fig. 2. Gas chiomatograms of octadecach-
loroquaterphenyl (ODCQ) and re-
agents blank

: KC-400 used as a thermotransfer
medium

: Blood from a typical Yusho patient

: Blood from an ordinary person, who is
the highest on PCQ concentration

. Reagents blank

g aow »

TROEL, WKEERF P T8 EE~FY TS
L, ¥7, 72V hsbssaeh 757 4—0
PCQ ELOBMEKICOWVWT, RERBCERL -

ZTOREER, RECERT IEXSIBERDSES

T EMNTEI.

Wi, EBMIEAZREISOHEBEW ST
729, MOk 10ml ZHVCTHE 75
VIFRAMEGOERRDE LR, HEY -7 O0EE
12 PCQ s & LT 0.00~0.016 ppb 0% R L,
FHEEE 0.0lppb iIc MY L. 2ol Ehd, E
BRAEERRE 7707 OFEED2ETH S 0.02
ppb & L7

4. PCB 5&U PCQ EBE(LDOWT

Z# 64 2%, PCB o —vigEonT®, A
247314, B4 428X 00Ca47294&14
H 7. Table 2 i, Z2ELE, ZB2EDA, B,
Ca4 7BIUREZ S AMET PCB, PCQ o
BEEHE L2 OFHEERT.

(1) PCB BE: Z2ELARBICREZEOTEHHE
dEnEn 6.1, 2.9ppb T, HIFRBEEON2MED
EERLI. $RABLUBAA 7OFEEERZENE
9.6, 4.7ppb T, CNOSEBEBONIL, K2
EThot. —h, Cz4 70EEEITREELFAR
EThOk. TREOKLA S LBEELOBTES
BOEDHREERFTOIET A, A &4 7 Tl fakR
0. IBLUITTHEEREVED NI, BBLUCx
AP TREBRZZIRD LN LD,

(2) PCQ EE: Z2ELEBIUHEEOYAE
Reheh L5, 0.02ppb T, FIERBEEDTSMHE
WABRWEERL. 2, ABXUB2 A 7FDFY
B Enzen 2.9, 2.0ppb T, ZNSHBEHR O
1458, 10045 Thot. —F, Cx4 7 OFEHEIE
REEELEAEETHE /. ZREORLA S L@EE
LoMTEEEOEOREET 2L 5, PCB 0
BEHERBIC, AR FTREBRKO I BLUTTEE

Table 2. PCB and PCQ concentrations in the blood of Yusho patients and ordinary persons
(ppb)
PCB concentration PCQ concentration
Group n

Range Mean +SDa Range Mean+SD

A+B+C 064 0.7—30 6.1+5.8 NDP —10 1.5 2.7

. A 31 3 =30 9. 6+6. 4°¢ 0.6 —10 2.9 +2.3¢

Yusho patients

B 4 0.9—12 4.7+5.2 0.02 — 7.1 2.0 £3.4

C 29 0.7— 5 2.6x1.1 ND — 0.09 0.02+0.03

Ordinary persons 23 1 —5 2.9+1.0 ND — 0.1 0.02+0.03

a) Standard deviation.
b) <0.02

¢) Significantly different from the ordinary persons, p<(0. 001,
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RESAD LN, BEIUVCE4 FTREERE
WEH SN H DR, B, Bira4ri@gEHEo 100
EOBEERLENS, FEUESEDONL,DOLD
Z, BaA4A7rofiEm4pEbnl, FRBEEORXS
DEPKEDSTIDEEIONS.

(3) PCB & PCQ pEELf: SEALE LZ2
FH64 4 BROBEE 23 Z0AEIK>NT, PCB
MEAiuc, PCQ BEEoxizitiicsy, PCB
& PCQ ofFfp#% Fig. 3 kg, ZONMSHLR
nkIk, BEELZREELKTSE, PCB B
SEMPRVERDAEDTNE T EHb,sE. LaL,
PCQ 0B, S2H0CEA7IREHELERDS
DTWEY, ABLUBAA FOZBHEIEERELR
DEDEHEML TR Ebpoz. TRRbhb, #
BEBLIOC 247 0 PCQEEIFT~T 0.1ppd
DTFTh20idLT, ABXUB24 7OREER,
Bz A 70 1fi%&kE, 0.3ppb BLETHD, AL
UCB24 7RBEEBIVCE2S FichRLTHWE
ETHD7:.

10} . °
0
o 8
o o
oo o
oo ° o
o ° ©
- o 8
=
OO0 e o
z o
2
g
F
3
=
e
3
(=4
AR SN
.
s
00210~ o
DO
d22%s
£38
i3
<0.02{| £%
:
H
H
5 16 15 20 25 30

PCB concentration(pph)

Fig. 3. Distribution of the PCB and PCQ
concentrations in the blood

O: A type of Yusho patients
X : B type of Yusho patients
A: C type of Yusho patients
@ : Ordinary persons

PEozEmrs, WEFREREICEDLEBEL,
Mi#%d PCB 4 — vicB W TiiE oK RN LD
NoOOBHAHEME, Mt PCQ BE KT OMEDZN
HELAFEI BOEELOLNS.

E7 &
MERES2E MM 4B L CRES B LOMKICD
VT PCB BXUPCQ 41 L k.
m#&$o PCB BEOFHHEEELREOCA, B, C
24 FTENEN 9.6, 4.7, 2.6ppb THD. —
i, BEHTIE 2.9ppb THo7.
m#E$ o PCQ BEOFEEIIEZEDA, B, C
44 FTENREN 2.9, 2.0, 0.02ppb THot. F
PHIBESOMEKT PCQEEXLKT S EALA
FTREFED 458, Bx47R310ETHD, Cx
1 7RBEELEREEOBETHE DI
Pk, PCQ EEidmiEd PCB s — itk
La4 FEBRELERICHY, Kb o PCQRED
AT, BECEBH B LUBEOBMHEICEHATS
EELZONS.

AMEEEET BCHID, KREBUL D HEYNL
VRREOBE2Z2E5ZTCTAVELALERRHLELE
eV 2—-BHEBERECLIPOBABELEFET.

APEICHL, BOEBEBL O FHEGFTER
BREXCICUAMERNZRONEERRICOPSE
HomEELET.

Fl, EERBEEZRELTORESELERERY
AREEARHERNCZREBRABRER BT ICRPIRIC
BhHIW K YFEREETEMARBECLOLOBHL
9.

2o, NRERREABHRLTCTIVEILALEMRS
EMBLOMFOBMAO T AKEHLET.

nE, AREREEERAS4EEHERBRTEZD
EREZOTHFLOEZ OTHY, CIRELTHE
=RLEY.

X B

D ST WE BEL@EEomEdRy g
b7 ==—n (PCB) B¢ 2852, HEHE, 31:
662-678, 1977.

2) FEHHE: “PCB Hiv &t Zo404HE:,” p. 130
~-134, 3742, HE, 1973

3) EEKRE, EEHFM, BR B AL
o PCB oil. HEAGRBEFSE 40H
2T EES, RE, 1980410 4.

4) SREFEME, HEZE: £ %G PCB o #
WicBld 2 REH R Ic oW T, 22 [0 Bl BARE
H24, B, 19755 4.

5) Kamps, L. R., Trotter, W. J., Young, S.
J., Carson, L. J., Roach, J. A. G., Sphon, J.
A., Tanner, J. T. and McMahon, B.: Polychlo-
rinated quaterphenyls identified in rice oil as-
sociated with Japanese “Yusho” poisoning. Bull.
Environ. Contam. Toxicol., 20: 589-591, 1978,
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6) BA B, EEEH EHEHR: BESRFET
@ PCB BEWE 12T, 38 EIHARARKES
M, ¥R, 1979410 A.

7 OEA K WERSE BEEB L BEN
PCB FysEmgiho PCB EEyE. 2B mENS
=%, &R, 197946 .

8) BAR B WERE B X UBEROARGT O
PCB, PCQ . 2EMHEISE, &, 197946
A.
9) HmEJFA, TR, BNRTF, SHEHE
AHEESE: hEREBICT—RAOMBE RO Y I/l
7 2=— 1, ERERE 65: 25-27, 1974,

10) Miyata, H., Murakami, Y. and Kashi-

moto, T.: Investigation on polychlorinated qu-
aterphenyl in Kanemi rice oils caused the “Yu-
sho”. J. Food Hyg. Soc., 19: 233-235, 1978,

11) Nagayama, J., Masuda, Y. and Kuratsu-
ne, M.: Chlorinated dibenzofurans in Kane-
chlors and rice oils used by patients with Yu-
sho. Fukuoka Acta Med., 66: 593-599, 1975.

12) MTH=, REBG, T 0E: “REEgR
St 9%, PCB,” |\LIRE, RELSH—W, p. 80-
83, KEAKZE, HEKE, 1973

13) BorA i 33 A MEREBSFER LS 4
2 F 4 v OFEWEOLENIRR. EREKE 60:
496-512, 1969.
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HEREICHIT50F PCQ LARILE
PCB /88— DRAEICDIVT

KR SIS AP BR B A s
oo M OEET W1 H B

RIURS 7 AR BT IRT L8R

1B ZN i

Relations Between PCQ Level and PCB Pattern
in the Blood of Yusho Patients

Makoto TakaMAaTsU, Mariko Ox1
and Katsuyoshi MAEDA

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

Takashi KASHIMOTO
Osaka Prefectural Institute of Public Health, Osaka

PCB and PCQ levels in the blood of the following subjects were analysed: 1)
Yusho subjects in Kyushu who had been compensated or have not been compensated
(N=84), 2) ordinary subjects in Kyushu (N=28), and 3) Yusho patients in Taiwan
(N=13).

The obtained results are as follows:

1) The Yusho subjects with the PCB pattern of Type A showed statistically high
PCB level in comparison with the ordinary subjects.

2) Percentage of the subjects who showed the PCQ level higher than the detection
limit (=0.02 ppb) was 100% for the Yusho subjects with the PCB pattern of Type A,
949% for those with Type B, 31% for those with Type C, and 0% for the ordinary
subjects. PCQ level seems to accord with the PCB patterns.

3) The Yusho subjects who showed the PCQ level higher than the detection limit
were 59 in total, but 14 of them have not been compensated.

4) The Yusho patients in Taiwan showed the high PCB level of 48 to 78 ppb
and the PCQ level of 10.2 to 11.8 ppb.

Based on the results, the significances of PCQ level and PCB pattern in tracing
the contaminated Kanemi rice oil ingested were discussed.

T

#

HERE LEEZOMT PCB LRV ZOH RS
o= S5 LD EREREL, ZOE—-vOD A,
B, CABOEDEDOTHEY, BRY, 8HE
LTHh b TEEEE LrUMERER, B/
o PCB ofEE, R, #ftizLoBE» oM
PCB kiAo, PCB @ ##x s =< b

75k bA, B, Covg— v EihikiciEmst
L2205 20088IKCH 5.

£ TEBARSY PHERZ oM ickt L PCQ
PEBFECBENBZIOTH I EIMEHL LI
T2EMNT, FESMERRBEFMMBORKER
BEHh, BERELIRIET K. CoOMKRKR
RARBERERTHIT SN, —HREMX OMEES
HEBEEOMKITD O TRABEKAZRE YR
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BTHITRTONR. COEERE XY HEERRHERO
B E LT PCQ o&E# i >0 THERD 3 ARG
7.

EHICEE LI i1 BET RE L o ESES
OEMEREL, € THRIML 7 i REK B S E
bROBREOMBEAMTER LB SICE 2 HEDH
EREDOZNE OB ST 20 TRET 2

& EFE

1. xR

TEONGE D B MO BTN,

a) BHE HE —FRE 0 s 464 (Bil:
19794 11 B)

b) EREEE L CHBMRERE 184 (Fl: 1979
F11 )

¢) BRIBRAE T >/ fiivZ o%e%E 38 £ (%
Im: 19794 7 H)

d) EBE RS o @EE 104 GRMm: 197947
A

e) BEEATO MERE 34 (FRih: 198047
=D

2. PCB LU PCQ op¥rhik

PCB B v PCQ 0T FHLILER LY OHER
kot

MR 10g B ELTTAh V4L, n-—~F
+ v THIHEE, 130°C TEM L 6g DTy D
DAFLIBZNTF T 40—, n-~FHr 60
~65ml % PCB4H, 4%V F 1z —Fn-~
F4 > 45ml % PCQ HEE L7z, PCQ AE IS
WRE BIOEESL BDLDI SELTvyFEY
0.5ml THAEHRIET>. &5 clean-up @
D S5gDTNIFOHS LI BTN ST 40—l
o, 2% vt Ry en-~FH 45~50ml %
ODCQ 4 (Octadeca-chlorinated Quaterphe-
nyl) £ 0L7:. PCB k¢ ODCQ AERRESEIC
B L7k, ECD fixzxsn< 75 75t L
7.

PCB o &I a) & b) @Fhxs o—u 500
+600 (1: 1) %E#HELLTEY—7 HOMKL2
HiEeLkd, AR o~e) BB o» ofiEhkicE
ST PCQ oEEiR ODCQ p3Hp—
7 OMERIC X 2 REREICES T2

HRrua<w 757 SNIi-ECD &0 & GC-
4BM, E&# GC-6A I Xt Varian Aerograph 2100
ZFEH L. PCB oA 5 aicid, 1.5% SE-30

on Chromosorb WAW DMCS &X¥ 2% OV-1
on Gas Chrom Q 2 2mDHF 5 R H T LICKEL -
b0%EMY, PCQ 4¥Ficid, 2% OV-210 on Gas
Chrom Q# 38cm BLY S0cm OHF T RAH F LI
FEL DA

Fig. 3. 0GCH{HRTHOBO TH 5.

G C: Varian Aerograph 2100

FHEHF]: 2 %80V-1 on Gas Chrom Q

#HZAs:2mx2mm glass column

5 AEE: 182°C

BHRERE: 295°C

F % )7 —H=:N,, 40 ml/min

BREER

1. PCB #24OvbISLD/2—v4& PCB
{TDWT

AKX o PCB EoA#ERd Table | (il
WALz BYTH%. PCB i 20 TR EERE
3NZDS>BA24 FARRTILFNIZL0HS 14.3ppb
Oficat L, BEIRCH 4 FAFRT 204013 1.1
75 6.1ppb O BIcHHL, BEEOMIIBEES
@Y o (P<0.05). L LBEHIRCa 4 75T
THREREELBERBCA 4 YERTERETEB IV
BEEDO PCB ARZRERLLLTHDk.

wic PCQ 2 TH B & Table | oFHfIICHE
Lick I A2 4 FERTETIREH» S PCQ K
H&h, 0.09~5.85ppb OEHETH D/ LixLi
#E 180 PCQ Ei £FHEAR (=0.02ppb)
UTThol. BERCRA L RTIBFERE TR
ZOYHP L PCQ B ah, REEHEDD bk
HahTha.

WITREZREDIFEHE D 64 £Zic>T PCB
e —vk PCQ L& B4 Fig. | e RL
jz. Az A 7xRRTETIE PCQ M 0.02ppb Ll
LoERI0%BTHY, BaA FrERTHETIHE6 %,
CaA7AEFRITETIRY, BEETEOL T &>
7z.

Flfkic PCB ¥4 — > & PCQ v~ &R # AR
BoW®REICOVNTALE Fig. 2 0BOTH Y, R
B EEUEABE SN, ARHRKOEREAE
OREREAEDLELE, A4 70ETR 10050 #
i, BaA47roHETRHABDHIL, Cr4T70DET
X3 #oEic PCQ HEHoh, BEETIR 284
SRPBEERR (=0.02ppb) DIFTchork.

¥7: Fig. 1, 2 Ro0WTHERBLRBEEEZL
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Table 1. PCB and PCQ levels in the blood of Yusho subjects and ordinary subjects in
Chikugo district.

) ‘ PCB level(ppb) PCQ level(ppb) and its distribution
Subjects I N i 0,03 01l
|| Range ‘MeaniS.D. Range | N.D. 020 10 g 100>
Compensated Type Al 11 ; 1.0—14. 3) 6.244.9 | 0.09—5.85 1 0 I 1 4 6
Yusho :
subjects Type g[ zo| L1— 6.1| 2.7+1.4 N.D.—0.42‘ 9 | 5 6 ‘ 0
Non-compensated |Type A‘ 0! — ‘ — i — ![ — . — — —
Yusho B i
subjects Tvoe Blis|o.9— 5.2 29613 [Np—0.63] 12 ! 2 0
Ordinary subjects %18 \ 2.0— 5.8‘ 3.3+1.2 ‘ N.D. [ 18 0 ‘ 0 0
(N.D.: <0.02)
: ° °
TYPE A {00 @@Oe® © O o eo ° °
g (N=20) : L4 o
(WS
s
S| TYPEB Oe €@Oe® @& O ®
(ST ¢ (3
o
= i
TPEL loooo | ®o
(N=7) P o

ORDINARY
SUBJECTS | £224%4

(N=10)

“1 T T T/ T 1
<0.02 0,02 1 2 3 4 5 7 8 9
PCQ LeveL (ppB)

Fig. 1. Relationship between PCB patterns and PCQ level of the subjects in
Chikugo district.
Black circle: Compensated Yusho subject
Open circle: Non-compensated Yusho subject

TYPE A o @0 o0 o @ ° ®
(N=11) : L4

TYPE B
(N=7)

YUSHO SUBJECTS

TYPE €
(N=28)

g
8

ORDINARY | apnnn
SUBJECTS | 42442
AND

(N=18)

T T T 1
<0.02 0.02 1 2 3 4 5 6
PCQ LeveL (pPB)

Fig. 2. Relationship between PCB patterns and PCQ level of the subjects
in Goto islands.
Black circle: Compensated Yusho subject
Open circle: Non-compensated Yusho subject
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Table 2. PCB and PCQ levels in the blood of the Yusho subjects in three families.
Age | goy PCB PCB | PCQ Compen- ;Skin
(Yrs.) i (ppb) Pattern (ppb) [ sationi symptoms
Father 43 M 4.9 A 5.3 + H
Mother 39 F 7.1 A 5.6 -+ H
K. Family | Ist daughter 16 F 2.7 A 1.7 -+ +
1st son 12 M 2.4 A 0. 85 + +
Lodger 55 M 8.1 ]\ A 5.0 + +
Father 43 M 1.5 B 0.05 — —
Y. Famil Mother 48 F 1.3 C 0.31 + &
- FAMIY st daughter 14 F 0.6 B 0.08 + +
2nd daughter 11 F 1.2 B 0.12 + =
Father s M 9.6 B 1.08 + +
Mother 35 F 1.3 C 0.36 — +
Ist son 1 M 0.5 C i <0.02 - +
T. Family | 2nd son 10 M 1.3 C o <0.02 — +
3rd son 9 M 1.8 cC | <0.02 - +
4th son 7 M 3.0 A 0.15 — =+
Ist daughter 4 F — - — — ?
Table 3. PCB and PCQ levels in the blood of Yusho patients in Taiwan.
Samples Sex Age (yrs.) PCB level (ppb) PCQ level(ppb)
1 M 31 | 78.0 11.8
2 F 23 61.7 10.2
3 F 27 48.0 10. 4
(Contaminated rice oil) (54, 188) (17, 500)

B2d, AEBKBNTRPCQAEBRHEINTHSIC
bohboFRBEOZF ML 114 32%) TH
D, HEMXD25£th 342 (12%) ik ~RFER
WEWER D 5.

2. HEBERECDOVWTORE

Table 2 KB oKEE, YEE AE0TRERED
WMRARL. KBLXUYRKETHL2ELS PCQ 28
Bliank. KEEOERE, BHM2GE67 £ Fh
T, MABICHESESRE LT3R ENL
TEBREH>F-EBbNE. Y REOC LS B42
£10 EEhT, FEROBRICE E Bbhb.
THREKDOTRXEEFERE L UPFE I PCQ Mk
Hani. EREBEMA2EI0FEENTHIH,
B MEE, REBEARAES A 2045 PIELzkD,
SEEMSBE/NRIC L WED S/ PCQ fEAs 0.02
ppb KL O EEDLNSE. 8B, ZBroTh
B R BEES5 2 TE 59 PCQ {EiX 0.02ppb kil

THD. ABIOVTRBRI46ESH & nTh
D, WEBHEIFRER TS OBRMSAIRLES
TRAEEA . HBOSIERTIIPCB A% 4
FeRL, PCQ LT3,

THEOMAOTHD $EE» 5 HMld 5 &, PCQ
BRRBRAREIDRAEZELCTORED S L
b,

3. AEHEREOMTERICIOWT
BEHMESRED PCB & PCQ v~uid Table 3
IR XD ICBEEEATO BRAOMERHE IC LN TH
<, £72PCB g —vigontid Fig. 3 ioRd
EHDCHEDMERZEDENERELDTNE LS T
b5 3PRODOTOBIHRTH 50, Zhbp
MRS EBEOMERESAOMH PCB v~k
EREL TV EBHETER A Chen? 504
ERIBEIS MR AANER D & e,

Fig. 3 B\ THAKBIFS PCB A, B, C
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@

(2)

(5)

6)

iz 3 A

TN, 6, T HOEDZEEN K&
WEHTH 5.

BBEBOZZOBEOHKRFAGER
OMEREOVOMRE KN, B LA
CEEpoi.

N5 DRERICIEEE O MEREDER
L ERE o PCB 75 S0 g2+ O
Eoi&» &k, PCB iz C0ER, RHt,
Bt oEEE Z B L B S WERER O S
FEHOZBNBIREEELTVLEEED
A2, HAOWMERFKBNTHH
SEOFEEOME PCB £ PCQ LA idh
BOEDP I LETRETIHBETHS.

AEMERZOSIRER, SHMT 2 &
ERMEOEERIEEE L CHVONTS
7o:PCB HRyu< b5 L0888 -V
£3A, B, Cx4 7FOHNMEER, RIER 4
ERERTLUBOF - 4299 THE I D
T&HY, LIo PCB oFjiELofEETE
AZROEBENCESEERELTOS
EEbNS.

v U

BE SR KBEEEZ 0 MWERS
844, BEE BELBIUAEOWERSE

0 10 20
Fig. 3. Gaschromatograms of PCB

(1) : Kanechlor-400.
(2) : Kanechlor-500.

(3) : Extract of the contaminated rice oil in Taiwan.
(4) : Extract of the blood of a female Yusho patient

in Taiwan.

30 MIN

3LwconwTliidhao PCB, PCQ o4y
2TV, ROBREEE:.

1) PCQ {48 0.02ppb RlEoboid
Az 4 70E3 LTINS, Baq47
DHEI8LTIIN %, CrA470EISL
T3 Y, BEEBLTROIBTED

(5): Extract of the blood of a male Yusho patient 7.

in Taiwan.

(6) : Extract of the blood of a Yusho patient show-

ing Type A in Japan.

44 FOSBFREBERRE AR LT3 peak No.
15 & peak No, 20 koW TABE, HEDA 54
7 DIHIE B E THHH ICE L peak No. 15 iz2W0T
I, BEO2ZOEBETEREL, | Z0BHEEE
TRELED> T

FlAZ A4 S TREENICE peak No. 20 o
WTiE, BED IFAELFELBOTH . &KNHE
M & LT % peak » CB% (Content of chloro-
biphenyl) ©#% 2 &, HADHESRSEE L, KKK
peak No. 16 3% Wi peak No. 20 23542

2) BB 3IZOMERZEQNT PCB,
PCQ v WVREMEATOHROMHESRSE
X EL, PCB »~&—v & BIEDTH
1.

3) HigHRK 8LV HET PCQ i dhiE
S9LhRBEZ I 4L THO .

B, BAGY KX OWETRD 2 NEAHEDRE
HZOMgRDH 20k PCB BB A NIE IR L 7236
FZolifticd PCQ oFANERINTED, 4%
PCQ oBgHge PCB #HREHRO PCQ EHic
DOTHEBEE LR NERE RO, SEOSHRE
Eaomp PCQ @iz PCB E Xkt #m/,0a —v
EHICHERRNBEEROEEE LTEHNTHL L ED
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n3.

Z LA BEOREETIE PCQ PR SN SRR
FEWEDTOEENAZB HR I, Choo®
D W TEMERRBABE L /2w @0, i
AEOWHEDMIL, Ag4 %R0, Lid PCQ
AL, REEREOTNEIEN LN ERE
Bahz. MERKHCL3BEFEOENNEE
BLTR, BHLUBERELXERELEOATHD,
BRETE RAO oK. BEEL B Eic
PCQ »ii &, WMERKRMEERL CERL
T, REABREENRIASNTORVEATS
BEHEEOEHNZELE O hicL, roxXHL#EY
Al hicEEREED follow up QikElE & b ickEE
XTI BENSAS. COBRKICBOTHERR
o tracer &L CHSHOH S PCQ oRHOESR
BRRK&EWEEDNZ.

MAERDICHEA, MELREEL TR0 BER
E BREOERICEH L T

X 23

D BERET: i BE LEREEFoMMTR )
ke 7 «=—n (PCB) icl3 2T Hfs: 31:

662-678, 1977.

2) Chen, P. H. et al.: Levels and Gas-
Chromatographic Patterns of Polychlorinated
Biphenyls in the Blood of Patients after PCB
Poisoning in Taiwan. Bull. Environm. Contam.
Toxicol, 25, 325-329, 1980.

3) B B, ZHHEH, HEHER: dESRZG
© PCB M@ & ic>\T. HIBEBER D REES
SEEmE 784, 1979,

4) B B SuNAKSE REREDIFIL, hED
geEg i 61-68, 1980.

5) mMHEBEA fi: HBEBREBICRAONE
mORVEE 7 2 =—v. ERESE 65, 25-27,
1974,

6) @M ¥, FHLJA, FHIMT: WER$p PCB
OBEENER. BREKEE 65 28-31, 1974
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RIRIIL AR B FHIEHT
(VN Bem ® F M
B B B E-FH H E &

]

Differences of Residual Chlorinated Compounds between
Yusho Patients and Persons Exposed to PCB

Takashi KasaiMoro, Hideaki MIvATA,
Shigehiko FukusHiMA and Nobuharu KunNita

Osaka Prefectural Institute of Public Health, Osaka 537, Japan

We previously found large amounts of PCQ, equivalent to 0.9-3.5 times concent-
ration of PCB, being contained in the causative rice oils of Yusho disease which were
manufactured on February 5th, 9th and 10th 1968 and dissolved the cause of the heavy
contamination with PCQ.

In this study, we established a microanalysis-method for PCB, PCQ and PCDF in
the human blood and organs, and analysed the specimens of the healthy persons,
patients with Yusho disease and workers occupationally exposed to PCB by using the
method.

Consequently, it became clear that all five Yusho patients who had died 1-9 years
after the outbreak of Yusho were heavily contaminated with PCB, PCQ and PCDF ;
namely, their concentrations (mean-+S.D.) showed 3,910+ 1, 640 ppb of PCB, 1,210+874
ppb of PCQ and 3.96+3.25ppb of PCDF in the fatty tissues of the patients, and 98.9+
70.5 ppb of PCB, 84.0+-84.1ppb of PCQ and 19.6425.7 ppb of PCDF in the livers. It
was especially notable result that PCQ and PCDF levels of the organs of the patients
were higher by two-three digits and three digits, respectively, than the ones of healthy
persons in spite of PCB levels showing only a few times higher.

It was also observed that the three compounds translated into the fetus body
through his mother’s placenta.

In addition, PCQ was detected in the bloods of 54 among 56 Yusho patients 11
years after their ingestion of the toxic oil, at the detection limit of 0.02 ppb. The PCQ
level was 2.0+2.0 (mean+S.D.) ppb.

On the other hand, no PCQ was found in the blood of 69 workers occupationally
exposed to fresh Japanese PCB preparations, who had PCB levels more than 7.6 times
those of Yusho patients, as well as in the bloods of 60 healthy subjects.

Meanwhile, PCQ was detected in all the bloods of three workers who had handled
used PCB.

S &, WERRMCE 151~983 ppm @ PCB 2 BREE O BRIEK 8T PCB>PCDF>PCQ
Sz 490~866ppm @ PCQ, 1.90~7.40 ppm @ DEREOEKEIDT, £& L TEERD PCB 804
PCDF OEFZPALMC LY, Bic, ZoRRKD KLTCRMFE PCQ, PCDF s hizdbo &
WTHERERET OLW. ZOE, BUEEE L THE #gshi.

F L Tz Kanechlor-400 (KC-400) orhiz PCQ, 4, PCB, PCQ, PCDF QOB MANE e
PCDF A3k L, #0054 244 viclwili L7z, L, HiEE PCB Sl —BNEREEEREZ L
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Scheme 1.

Analytical procedure for PCB, PCQ and PCDF in human bloods and tissues

Sample .
t Saponifiication

Extraction with n-hexane after addition of water

extract .
Concentration

Florisil column chromatography for separation of PCB, PCQ and PCDF

PICB fraction
(1st fraction)
ECD-GC analysis

pentachloride
Reactant

| Extraction with n-hexane

Extract .
Concentration

[
PCQ fraction (2nd fraction)
Concentration and dryness
Perchlorination with antimony

i
PCDF fraction (3rd fraction)
Concentration
Alumina column chromatography
to reject polar PCB
Purified PCDF fraction
| ECD-GC and GC-MS analysis

Alumina column chromatography
to remove impurities

Perchlorinated PCQ fraction
| ECD-GC and GC-MS analysis

BEES LYV, HiEE PCB, PCQ, PCDF Z&A
EREMEER L e A% O « BBROSTETY,
ZOEROFHET 1.

xR F &

D) n-~F 4, EBREBRF YA SELT
FE v FORHETES 2RI TELE O
PCB S#H; YzFrz—5n, HAAFLY: R
FeMEGHOBHELER; =2/ —n, A1 HY,
REBKFEF + )T A, ERR: FOGMEA R

@ Tz F: A8, i, EEEID, &K
A1 BCHBELIZSOD

(3) 7mY Vi 60~100 % o v a, 130° T—RE
HiELIZdD

(4) 128 PCQ: BURAKFEREA A7 n— 400 X
D, SEHE L™ RO

(5) {21t PCDF: Fptiikils, EHRE8 46.3~
56.8%

() HEREMES: 1969 o 1977 i HFTH
TEE ULkmb: No. 15868 (MIEEEE 4)¥, No.
16634 (BEE 3)®, TRE®RR No. 89, BRKAE
ik No. AN-77-341w0, AN-77-1001) & L OH5E
AUhEH (1968 4E 10 B HHEE, E/NEWKEE No. 583
D) OfFE, BIHEMS VERBEETHS.

2) BEEES: FEES 2 VRFMER G 1S
& O Pl s & R T, 1976~80Fch T TATE
LizdoD

3) IERENEK: BHELEYE, BRESIT

KEIFEED WEREBE 620 ke 1979~80
FE R 7.

(4) BN PCB Begmiik: AV v—>, av¥F
v TIERERE 48 4 (KC-300, KC-500 %
EEE) B BRslE TREEE 214 (KC-600
LidB NI Y v ORSEE; B2, BE
MIBTIRMER 34 EHAMEAK PCB 5 CoR#H
FEEE) o, 1979 75 80 4B iThH I Tl ME A EREL

(5) @EENK: BERERAES S, BRRSICEXR
BURFAEE O 2 60 Zic2 0T 1979~80 4F i »n it
THERI

3. PCB, PCQ $ LU PCDF ooltEEE

S EOEI: Scheme 1SR L. b5, M
#% 10ml 27522 An, 2N KOH =4/ -
W 20ml ANz lcob, BESHNEZEMN L COKE
T, 1 BERBT . Tooh U ER, AEBES
Eo—bricBL, S5k 20ml ¢2Lic 5 Ak
Wzt DT, n-~F4 v 30ml ¢ 2 HEBAET
5. FD n-~FHy rHBEESDYE, K S0ml T2
[Egei L, MKTEERF MY v A THKE, KD, B
2 Sml PITiERET 2. CoBRIEEE2EREI
EoTzuay v (6g) EFKELLIF 4 (lemg)
(EEicEARE> MY v A 3g 2RI KHEAL,
n-~F 4 2ml T2[H, SBREBIUCL 5 2 EEL
BlviAA, n-~F 4 60ml (&1 4H) PCB, 4%
n-~*4 v 45ml (852 45H)
PCQ, 21 e7+x by 80ml (Z 34 #HOTHE
ok PCDF 2EH & ¥ 3.

1 HEAEY 8RR, ECD-GC kb5
L, EESHEMES 2H0T PCB #E8L 7.

I F NI —F I e

(69)



200 BAE BE»IA
Table 1. Recovery of PCB, PCQ and PCDF
PCB PCQ PCDF
Volume
Sample (mb) ;?r?gggt Recovery aﬁ%‘iﬁ Recovery ag%“i;% Recover
(ng) (%) (ng) (%) (ng) (%)

1 10 50 96. 5 96. 5 40 90. 8 91.2 0.5 76.5 77.1
2 10 50 96.5 | (mean) 40 91.4 | (mean) 0.5 77.6 |(mean)
3 10 25 84.8 82.3 2.5 91.5 92.3 0.25 80. 3 79.2
4 10 25 80.5 | (mean) 2.5 93.1 |(mean) 0.25 78.0 |(mean)
5 10 0.4 1 83.0 { !

PCQ zotid, ST vFErTREKER EBRELLOBL, 20%E/MAF LY on-~FH¥ v 50

{LLizob, ECD-GC (ECD-GC &4 Fig. 1 &
B BXUY GC-MS (EB&ZEFi%, JEOL-20KP
Gas chromatograph JMS D-300 Mass spectro-
meter % #HHL, SMfik ECD-GC SRMIKH$T
fI27.) KD TER, FEERTOR. Thbb,

PCQ #Zepm (PCQ 0.1 pg 1Y) BIURFIBRL
PCQ HEOEMAREhEh, EE LScm, B
E8em DA Ly P RTFGRAT VI NCEALTZD
b, ERIMPCTRLECBEEEEET 2. 2FIKSHE
{brvFery 0.5ml 2Nz, 7rrvlDEEEE
LB, HR7oit—7 e 2000, 2EEMET
5. A7 2AHEAFELCHE, KRR ST T
=4 6N HCl 10m]l ¢4 ic L, 100ml 43
Kuo—ricBL, n-~+4>» 30ml Z2nicob,

SHMIRET 5. TRoERERE T, LEO n-~
FHvEEK 20ml T2E, SHERBKRF NI
LW 20ml T1E, BXYk 20ml ¢ 1H &
L, &5ICEKERF Py ATlKLZDS, Sml
PFiciEmdss. )i, oBERRREsatEcrv
39 (5g) AFRELLAIS L (lemg) K HBEALE
Ob, 2%HAFLyen-~FHVEK 0ml T
se4 EF b (Octadecachloroquaterphenyl, C,,
Clyy) %iEHT 3.

PCQ 0ERER, #Rsuv 5 s0meEHR /L
Yo ¥—2 0 RERICE 2 RERERESHVTT
7.

Tny Iy uaprsoiE3sE (PCDFSE) @
BEAZLCERLLDL, 3BELAF Ly n-~
F4r 3ml ZFREL, BREBEREOFELLT VI
FhTua (5g lomg, EBCEAKREBF MY YA
3g) KIAT 3. n—~F 4y 2ml T2, RBRES
Fh 7 LEBEEE VAL, T, 3 FLY
sn-~FH4 v 70ml ZHT Bk HE PCB

ml iz kv PCDF ZiFdis€%. PCDF 2% Bk
L7cDb, ECD-GC (& Fig. 2 21) &
KO GC-MS ZHWTER, BExRT>H. H—E
ZET4E3 5 PCDF i, zoEHREOMNBRLH
D59, ECD L TR—EELALEL, E—7 &
ShikLoEELK.

4. FINEINEER

BEZORENE, &4 10ml chERZicRE
EnoEE (KC-500 25, 5.0ppb, PCQ 0.04,
0.25, 4.0ppb, PCDF 0.025, 0.050 ppb) 753
XIwBmL. ZoREiconT, FEaEsITE
HEROTHRETD, BNRERD . 58, fhd
Blank BABRNTEH L.

i #

PCB, PCQ, PCDF SEEdic &% RinEIK
#3, Table I kiRd & 5ic PCB 80.5~96.5%,
PCQ 83.0~93.19%, PCDF 76. 5~80. 3% Dk R 18
7z.

COEERIC KD TIMK » FFE - BBtk L b At
&, GC-MS k> T BatEE ks i Octade-
caquaterphenyl tFEEENLF R 7 ua= 7T 458
Fig. | <% 5%. i EHoso~<t 75 AGH—
ADbDTHY, HEERE - BEHLBEDON
58—~ ThBH ZLTC, EEPCQDA.-BE-—-
7L T, CE—7 Mgk <HEoEk
BRI BEIMICH 5.

Fig. 2 &, MERREM « F— HESRE O T - 1§
PiikicadEns PCOF o X7 a< 75 2 Th
Z. £ -7k, GC-MS ickoTt¥—7 No. 3~7
i, 4 CI-PCDF, No. 8~12 {3, 5 CI-PCDF, No.
13~15 %, 6 CI-.PCDF b 3 L&FELK. ¢D
BED/ne b 75 sBELBREADONE Y42~V
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Blood

Adipose
tissue

PCQ
Standard
o [ )
Inj. 10 (min) 20

Fig. 1. Gas chromatograms of PCQ frac-
tions from the blood, adipose tissue
and liver of the patient with “Yu-
sho” disease after perchlorination

GC analysis was carried out on a Shi-
madzu GC-6A gas chromatograph machine
with #Ni-ECD. GC conditions showed
as follows: column, 50cmx2.6 mm glass
column packed with 2% OV-210 on Gas
Chrom Q (100/120 mesh) ; injection, detec-
tion and column temps., 280, 280 and 265°C,
respectively; carrier gas, N, (60 ml/min)

Th5B.

BEE, BENPCB giE, HMERRmBsLUE
NEERLALO HFRNIL, Tk —EHEELL
9, Bz, SREEENAL, PEETRLUCERM
Table 2 Th 3.

BHERE 1~ IFERIIEC LI BEERES 102
OATRERERS &, BH0 PCB BERBEEON
35, 2 L CAN SR D BIER IR WER S S
>h5. PCQ i3, PCB H#k, WHIMLITEL LIS
ML, TORERBEZD 200~1,000 Fick
LATWS. PCDF {3, BEEOHTHE 3, 000 4%, 50
FAEE 200 fEREEE, BEAIDEL, BHEOFBIE,
PCB, PCQ :2i1 Y, JRIHHBON S HOERLA

Adipose
tissue

zso

Liver

10 20 (min) 30

Fig. 2. Gas chromatogtams of PCDF frac-
tions from the adipose tissue and
liver of a patient with “Yusho”
disease, and from a causative oil
of the disease

Organs were obtained from a patient
who died on July 9th in 1969%,

The production date of the oil was
February 5th in 1968.

Compound of each peak shown in gas
chromatograms was confirmed by GC-MS
analysis: peak No. 2, tetrachlorobiphenyl;
peak No. 3-7, tetrachlorodibenzofuran;
peak No. 8, 9, 11 and 12, pentachloro-
dibenzofuran; peak No. 13, 14 and 15,
hexachlorodibenzofuran.

GC analysis was carried out on a Varian
Aerograph 2100 gas chromatograph ma-
chine with ®Ni-ECD. GC- conditions
showed as follows: column, 2mXx2mm
glass column packed with 2 9% OV-17 on
Gas Chrom Q (100/120 mesh) ; injection,
detection and column temps., 255, 320 and
250°C, respectively; carrier gas, N, (30ml/
min)

ok RO PCB EEREEEELERE IS
573, PCQ, PCDF EEIEDTHV. RBEE
o PCB icxid 2 PCDF BERIDEE - BED
FFRICE 1 S EEERD 20~30 £ 82T 3.
mEEE TR, 1 ERTERBAEIL 2 B 56 &
OW, 2%&%kE&, FH 2ppb o PCQ L1
», PCDF @#iianisrot. 18, PCB 3%
ZOKIFERHINTHE., avFry—TEsL0
BRBETET PCB s 3 fEEB (A) 694
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ikifid, PCB BESEEOK 8E, 45ppb i & h
3l 5oy, PCQ dRRH&shlE,roi. Ly
L, BARETETPCB oFENBIEREL TH
(B) 343, PCB #EMsEL PCQ & 0.9ppb i
Hahr.

£ 2

Z® PCB, PCQ, PCDF Bk, HEskE
LA L TO e FEBRHEZNA L SOT®Y, M
B 10ml ZREORNEGEROBR, AT, i
ORECHRMBHEAEZ S LKL D TRAER
KHABEbDEELILND.

PCQ %#RaelB LT RIuT b5 L08 —
v, Fig. | R &5, FE BHasc
BRABEER, 7 b0, TUFE-—TbERKEDS
nz» PCQ 25, 77 i#E shs FERERE
BB B rrbbET, HRNIKELLNS 6ED
PCQ BEH, EARRBICELGENT BE 4
—VEEITOREEZOND. BB, bhbhidR
A BET 5 PCQ 22—, WIEMELL
BREACEEZHELTHAEY. zoZehrdbd, PCQ
EFEPRNRHICEEEREL TOS T EMEESN
5.
HEREMET D PCDF 4rid, 3 CkEL SR
#4 T % tetra-, penta-, hexa-CDF j:& D
PCDF 719, BRAICAKRIKEZEFLPTVXSICE
bhz. £L7T Fig. 2 KRd&51, B—ATH7
uw b5 ats—vipiEEL, PCDF o &ick
DT, EERAXIHOEESR»NDNG.

Table 2 DB/ OSSR L, WERF ICHFRENIC
£&go PCQ, PCDF %ZRLTW3. Fk, BRRK
BohicBiTL, dcFBcEdcryEE PCQ,
PCDF MEEL T3, Zhid SR FHEh % EE
LicEBORZDEEZOND. BB, BESKIHE
TH 57, PCQ, PCDF H#fiain, BAEKD
PCQ a5 &by, 3T BEFRICK
ATNSE T EBBLRIIEDT.

MEDSFHERE A2 &, IEBMAERR 2 EE
LizE#0 PCB BRI, B¥Er PCB gHisgAys
W= HRT, 1 BICBEILWD, 5645441
PCQ MR ENSE. chlda v vy —T8, skl
ETIBTHWORE PCB s L {, PCQEEMNEKF
WP OBEEIERT, B TRV D EEDNS. &
3, PCDF JIERT2THRNY, FORE»LE
27w, PCQ skl s s s PCDF 1k

HENBHLTHAS. chiedl <, B/ rv—71,
#H%E PCB 5203, PCB B nBEEECREL,
3Tk PCQ BWEFR LD #EMLI/7cDTH A
5. ®oT, fidh PCQ oliERHRE I, BEHELS
ZieT NIEHERRBLZERL 20 ErHE TS T
LLEBTELS.

7%, PCB R, HEMBEOERNS BT LD,
10ml s, PCDF it s nisings, PCQ
ORED»HHZ T, PCQ &HKIc PCDF oEE
BERSHEESNS. BE UNERELLEED
HWEREOMKEICONT, BERYE - BREKRZEOHN
Db ECHEMBEERNTHT LR, BERE
fERAERTEELB XD PCQ &itic PCDF 258
ANhT, FBEMT LN HOT, BBEMERE
DOIMHEIT L, OYBEOMHMERELROREELMS L
THRELERZERT I2THES D GRER).

PIEofER, PCB g & MERFOEROMEE
EEL, PCQ, PCDF oBgERERHATLIC L
B, HEOEMFEBICRERILC LEEZONS.

® ¥

1. PCB, PCQ, PCDF 0438 REaRET L,
COFEEZROTCREESE, BN PCB EMEAS T
HIEBE OMERRZO ST ET DI,

2. PCQ o E&4%H, PCQ BRic gEBIh
ZEELNE ERE B ¥ 7, WEBEESC
tetra—, hexa-CDF 0O 4B D .

3. WEREZORZCERENK PCQ, PCDF %
{, BEEKM®D PCB icid 2BELLD dEVE
EWT PCDF 5 fFRic BT A &% B/ i
%, lBRicd PCQ, PCDF 0B EEBTHRD LN
7z.

4. LW PCB 8RR omE» > PCB &85
BEBRILS M, PCQ @hRiBshiz. ZhrK
LT, 4R REMEEI L 72 36 ZDHERED D
b 24%%E PCQ s /. L BEHEE PCB
OMBEICREL T 3405 PCQ H s hik.
LS 2 T, WERRBEZERL rEr0HE I,
m#%o PCQ B LRENTRATEENFETE S
EEZONS.

BERAZCHLD, BRBRIRLTSBICHR
B EFL R ARRRRZEZRNERBEE, MR
EEHE—BARELIUCDNARMERNREOHLLR
PURAKBERLARBENATNFBELEME~DBE
CERSBRHHELET.
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X [y

D BERE, ZHFEY BE B ANMBs
% PCQ okl & &fEh.

2) Hara, 1., Harada, H., Kimura, S., Endo,
T. and Kawano, K.: Follow up health exami-
nation in an electric condenser factory after
cessation of PCBs usage (Ist report) Jpn. J.
Ind. Health 16: 365-366, 1974.

3 K —, FE % B2 oI, EMER
WAL, WEAEMR: BREETH k1% PCB {F
(FEOREAE REFAHWE FEEER
17: 11-21, 1979.

4) IR, BA B, EEER: v b s
i+ 3 PCQ (polychlorinated quaterphenyl) o4&
AT S L OBER. &7 21: 294-300, 1980,

5) Hori, S., Obana, H., Kashimoto, T.,
Otake, T., Nishimura, H., Ikegami, N., Kunita,
N. and Uda, H.: Biological effects of PCBs and
related polychlorinated compounds on croo
monkeys J. Pharmcobio-Dynamics, in press.

6) Kashimoto, T., Miyata, H. and Kunita,
N.: Presence of polychlorinated quaterphenyls
in the tissue of patients with “Yusho” disease.
Food Cosmet. Toxicol. in press.

7 FMEsh BAZEH EA B HEENA
BB, RE®E, KIIBE: bW AiE 8k 7 =
=—nthi) FLERO 1 kY. EMERZE 60: 489-
495, 1969.

8) HihEs. HEZEA: PCBhiE—-—HY 3
HEREZEOLIRFEIC D VT —. EEER 20: 422-
428, 1974.

9) MBI EFREFZ, ROBHE HBEHXHE:

1975F w81} 2 MERE O HKRE . BRERE 68:
156-161, 1977.

100 FERh EWNMEW, HERE: REHRIE
BT LiEREO 2HRE. EREHE 70:
135-142, 1979.

11) Miyata, H., Nakamura, A. and Kashi-
moto, T.: Separation and Detection of Poly-
chlorodibenzofurans (PCDF) in Japanese com-
mercial PCBs (Kanechlors) and their heated
preparation J. Food Hyg. Soc. Japan 17: 227-
230, 1976.

12) Miyata, H., Kashimoto, T. and Kunita,
N.: Detection and Determination of Polychlo-
rodibenzofurans in normal human tissues and
Kanemi rice oils caused “Kanemi Yusho”. J.
Food. Hyg. Soc. Japan 18: 260-265, 1977.

13) Miyata, H., Murakami, Y. and Kashi-
moto, T.: Determination of polychlorinated
quaterphenyl (PCQ) in Kanemi rice oil caused
the “Yusho” and investigation on the PCQ for-
mation. J. Food Hyg. Soc. Japan 19: 417-424,
1978.

14) Miyata, H. and Kashimoto, T.: Investi-
gation on Organochlorinated compounds formed
in Kanemi rice oil that caused the “Yusho”, J.
Food Hyg. Soc. Japan 20: 1-9, 1979.

15) Nagayama, J., Masuda, Y. and Kuratsu-
ne, M.: Dtermination of polychlorinated diben-
zofurans in tissues of patients with Yusho. Fd.
Cosmet. Toxicol. 15: 195-198, 1977.

16) ¥RJIEEA, thiEk, B4F B: PCBo¥us
LT 205, At 14: 415-424, 1973,
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HE PCB g BECHITS
mEFr/ A4+ 31—V B{E

BRAPEFEE-RHERE (BT BN )
BN w-2FLEH-RHFTE

Chenodeoxycholic Acid Level in Serum from
Patients with PCB Poisoning

Makoto OkUMURA, Hirosuke HosHINO
and Chie Kumail

First Department of Internal Medicine (Director: Prof, M. Okumura),
Fukuoka University Medical School, Fukuoka, Japan.

Fasting serum levels of conjugated chenodeoxycholic acid (C-CDCA) were measured
by radioimmunoassay in 59 patients with PCB poisoning lasting for more than 11 years
(group I) and 30 cases with diagnosis of undetermined PCB poisoning (group II). No
significant difference of serum C-CDCA levels was observed between I and II groups.
Slight elevation of serum C-CDCA was encountered occasionally in both groups,
however, no correlation between serum C-CDCA and PCB levels and/or patterns was

recognized.

FEFD 43 AEJUM AL Ic BB A Bt Wb W Bl
fE (PCB thi) bRELIR 2ELRBLI. 20O
CAEBZ O A EFTRP—BEREFRROREL
b DdHEL, FLEDRKETOHEBRIELLLKD
DOBH L. —HEPICHEEL O DL ORERERE S
bbby, MF PCB BER 2 —viciEREL
TEIPCB (AAsu—n) OBBEBELTVED
DEEL.

BB IR LRI IS BEICEAT 20, &
FENRICEET S 0RBHTHETDH 5. HEME
AH B O BRI LB B RAENTEIIL D, B
FBREREEMAC ENTESE L i >rk. MWER
TORELIHh SREOHBERT RS NEIOL
LY, U~I12 52104 H, BHERIE OBKNESE
KBROPFEGODCLIRELEDN S, ol
CHEO—FR2ZZ2ECH>VTEABROERSTH
B0/ 7FAFya—~VBREMELALDT, £OBE
2HETS.

WREHLTICHE

MR 4 EEB LU SSEEKTONE, BREEHE
—ERpEZ2 UL BF U LOBRAD WEERE, ¥

BARED D 282%E (AR, REARED 45 1
WOEERE (BED 055, 2ERKTTHRELZ L 89
ZERR E Lie. ARl Z IR RN & n o mET
O, WAy FA+va—a@ (LT C-CDCA
EBE) ZEDE L7z WERIETCrRREK L radio-
immunoassay (RIA) 2 % Hi 7.

154 ]

WERERIE (B8, £394) < FHE
ISFHho82Fichbich, EHSLSFTho7z. BIE
AR 124 (Bi4x, &84) T EHIF2F XY
69 Fichicy, FHSLEFThHoi. BEBEILIS
% B4 1L T, FRHIEBFRD T b
720, E¥H48.9FCcHDI.

BEBRE 9 ZolE C-CDCA o £ + SD
X S44ERE 1.55+1.18nM/ml, 55 4ERF 1.68+1.29
oM /ml T, HEOEFEER TR L, BT
S44EmE, B 1.51£0.95, % 1.57+1.29nM/ml, 55
ERERE 1.93+1.64, & 1.56=1.08nM/ml =,
PFTNSEFRIHD, O IEFEOHIKIEEDERHS
SR, (R ).

BREAB 124 Cik S4Eg 1.61£1.02nM/ml, 55
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= 1. HWEBRZEOMEr / T4+ v a—1VERE

C-CDCA & C-CDCA f&
No. | # & |-t (oM /ml) No. |# 4 |- (oM /mD)
FASAERE | FESSERE WSUELE | WSS
1 K. M. 42 M 1.1 2.3 32 K. M. 37 F 2.3 2.2
2 S. M. 36 F 1.2 1.7 33 A.N. 57 F 0.5 0.8
3 K. M. 15 F 1.5 1.4 34 M. S. 48 F 5.3 6.1
4 T. K. 57T M 0.2 1.2 35 E. M. 47 F 0.9 1.1
5 M. K. 45 M 1.5 1.3 36 Y. M. 50 M 2.1 1.9
6 T. X. 41 F 0.1 0.7 37 R.M. 50 M 1.3 1.3
7 K. E. 52 M 3.5 3.4 38 H. M. 33 M 1.4 1.5
8 Y.E. 48 F 1.5 2.2 39 H.T. 55 M 0.6 1.7
9 J. 1. 66 M 0.7 0.7 40 A.O. 50 F 4,3 1.6
10 M. M. 27 F 1.3 4,1 41 M. A. 53 F 1.1 0.8
i1 K. M. 66 M 0.6 1.6 42 Y. K. 36 F 1.6 0.9
12 T.M. 65 F 1.3 1.9 43 A K. 67 F 0.7 2.5
13 K. T. 71 M 2.2 0.9 44 T.Y. 50 F 0.8 0.7
14 K. T. 68 F 6.6 1.9 45 MY. 16 F 1.1 0.9
15 K. H. 75 M 0.9 0.8 46 T. H. 60 F 1.3 1.4
16 F. K. 56 F 2.4 2.2 47 U.T. 82 M 0.6 1.0
17 S. K. 50 M 2.1 1.3 48 A.T. 65 F 1.3 2.6
18 A K. 48 F 1.7 0.9 49 S.H. 62 F 0.6 0.6
19 S.S. 32 F 1.3 1.0 50 T.T. 68 M 4.0 1.7
20 T.M. 53 M 1.2 1.3 51 M. T. 64 F 2.4 0.6
21 S.M. 49 F 1.3 2.5 52 A Y. 37 F 1.2 1.8
22 J. K. 70 M 1.4 1.6 63 A T. 33 F 0.3 0.6
23 Y. M. 46 F 0.8 0.9 54 H.Y. 48 M 1.3 3.9
24 T. S. 54 F 0.9 0.5 55 N. H. 65 F 3.0 2.4
25 C.H. 59 F 0.8 0.6 56 K. M. 16 F 1.5 1.1
26 C.M. 53 F 1.7 1.3 57 A .M, 51 M 1.4 1.2
27 M. 1. 41 F 1.1 0.7 58 T.M. 52 F 0.5 1.8
28 A K. 62 F 1.3 1.5 59 K. H. 72 F 1.4 2.1
29 F. 1. 33 M 2.1 8.0
30 F. S. 53 F 0.9 0.7
31 A. 1. 72 F 1.4 1.4 n=>59 51.5+14.4]1. 55+1. 18]1. 68+1. 29

FEE 2.05+2. 11nM/ml TE£QERBETRE,MLD
fo. WRITR SMAEE, SEEZNETNET =4
i 1.68+1.26, 3.03%3.66nM/ml, ¥ (n=8) &
1.5840.98, 1.56+0.64nM/ml ©, LT EED
ZER0AELO (R2EM.

S BRE 18 4T3 S44EEF 2. 0712, 17, SSAREE 2.45
+2.53nM/m]l T HEER FROER A50E 0D
7o. HERITRMEE, SSEELNLENETF (=T)
3.01%£3.24, 3.26%3.84, £F (n=11) Rkzhzh
1.47+0.83, 1.94=1. 14nM/ml <, W4EELEEIIC
NWFNLEBROEZRASNE» D K2ER.

HERERSIZEARIZA, BRISKL & ol

B2 SMEEBIVSSERomE CDCA ko0
T, TNENZOFHELSDEKRE L, wih
bEERDERS SN
bDNbhOBERAR B 2 FEIEERNE C-
CDCA Dffid, ¥ TrRHEH LIk Hic 1.3£0.8aM/
ml (M=SD) cbo7. Licho7T, M+2SD #F
HERETAE, 3.00M/ml DL LREE ELS
3. AR EBOWREFDS B, HEEDLELLMT
3.0nM/ml 2BZ 5EERLI.BOE, 1661THD
fo. 6BIT2OTHOREFRAD 55 TEEHRRD
AonkboEHEr (FI) Lk, 2055, WEE
b 10nM/ml #2772 b0id 1 No. 77 JE@E
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*® 2 F2HOMBEr / FAF Y3 —VERIE
A, BEAREFANSD B. ZHEARERMEL
C-CDCA (nM /ml) C-CDCA (nM /ml)
No B % e No. w2 ER-k
FRSA4ERE | FRSSEEE FRSALENE | HASSHEE
60 HK | 2 M 3.5 1.6 72 Y.0. | 46 M 1.1 2.3
61 T.S. | 61 F 3.5 1.6 73 H.O. | 42 F 2.2 2.7
62 K.S. | 65 M 1.0 8.5 74 T.N. | 6 F 2.2 3.3
63 T.M. | 46 F 0.7 1.9 75 MK. | 53 M 2.2 L5
64 A 1. | 24 F 1.2 0.8 76 H.A. | 58 F 1.9 1.3
65 K.N. | 46 F 1.1 2.8 77 1.Y. | 66 M | 10.1 11.8
66 T.H. | 38 F 2.5 1.2 78 M.Y. | 18 F 1.0 4.0
67 T.K. | 54 M 0.7 1.2 79 N.U. | 53 M 2.1 1.8
68 G.S. | 69 M 1.5 0.8 80 F.U. | 5 F 3.0 1.7
69 F.A. | 64 F 1.8 1.0 81 R.K. | 52 F 1.4 2.2
70 1.S. | 69 F 0.9 1.9 82 M.H. | 31 M 2.8 1.8
71 K.1. | 63 F 0.9 1.3 83 K.A. | 51 F 0.9 1.6
n=12 ‘ﬂﬂiMﬁMMiLmP%iln 84 H.S. | 27 M 2.9 3.0
85 S.S. | 54 F 0.5 2.6
86 K.S. | 59 M 0.3 0.6
87 K.S. | 29 F 0.3 0.8
88 K.K. | 52 F 0.9 0.6
89 Y.S. | 71 F 1.9 0.5
n=18 48.9-£14.32. 0742, 17]2. 45+2. 53

i) 0iT, BHEFEZOEESEON. WEE
& SoM/ml £#Ai7-b0id 141 (No. 34) <, &»
LDH @ FEMSAEE K A50TVS. WE &b
3.0aM/ml 282 b0ik 14 (No. ) iwaddhiz
BB ROFAMAL, bFrEEBILERKRTS
7.

655, BYoOI3FHIEL2FEERIEED VT
NHh—H 3.0nM/ml ZBA /- bDTHS. D13
Btk 11 fl i s eE, GOT, LDH, LAP, r-GPT
RHEDHEHOWTFNIRBO EFEZRTEOBLLN
#=. No. 54, 62, 84 KRFEHERBROEEO LA
HBHoEnTH5. CDCA & PCB BEH S HOIE/T
£ — v EOWEREE S M T2

£ 3

B, BHBO/LZAEE, AENERIASMIC
RBIL2NT, TOHRKBHISECERL TS
MBI BREAAEST 2 C k2T, BHMETEE
BEErRME5E4285bZ00LEOTHS. BE
MEEAB BEK 20T —BETbATNE0
2, BEMREELLTHVLONEBUDABREICLIR

BEABRO AIED &, T —BLL RO EE
O BEHEE BRMIC, XOBEBRAELLS> &T3
RIA 29 32035 5.
BEBRHRDS L, $2&bBRICETTL 00
r7FxFva—nEB (CDCA) T 5. bhbhid
CDCA % RIA ETHELTOEH, RIA BTl
CDCA o#HEDOIOHITAED SO BFEBIICHAID
AENBE O T, TRTHEAR conjugated CDCA
(BI'F C-CDCA) &LTHEDLTWE. CDCA i
BHHOEHBESOPTIFERLSOTHD, ZE
ol C-CDCA ofEil, FEELE&HICKERYT
B ERTTIRFE L/EBTHS. MBEHRBRD
55, &{ic CDCA [#&Fick> T, AREDREH
BEREI»D, BHEEROBEL L 104 2 k
HE3CEBMOENTNSOTY, RIMER IR i
BHEEERCELINERS S, COFIRDHTE, &
HoFMmEicBERE 0 LELLNA.
AWETE, C-CDCA OEEEF% 3.0nM/ml
EL7ohs, WEADSALER, SSAEEE ST 3.0nM/ml
PDEZERLI-BOERT, 34, TTOo3flicH oD
DHTH21. KREEERLIZOR, EFT OR2
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208 BR - BE - RBH:
% 3. s/, 53+ va—-vBEEfoms PCB 2ok
H f1 4 g | oS g OE
C- . - y
No. | #4 PCB PCB &
o MELss oo R G EESE  zomoFR
mb[ ™ mbh| ™~
7 K.E.| 3.5 | 2C | jr1issemi 3.4 | 4C | TG 153mg/dl (35-150)
10 MM, 1.3 | 2C |BicREFELL 4.1 | 3C | BrBREFRSL
LDH 484 u(190-400) ST xsa = 280meg/dl,
14 K.T. 66 | 2A | avz7u—n276mg/dl 1.9 | 3A | TG 217mg/dl, 5-LP 801
(99-243) mg /dl (1406-600)
29 [F.1.. 2.1 | 2C | 5EWTBEREY 8.0 | 2C | TG 182mg/d
34 M.S.| 5.3 | 4A |BrEEFRLZL 6.1 | 10A |LDH 443u
40 (A.0.| 43 | 2C | REWR, FRIE 1.6 | 2BC | ChE 1873 IU (850-1800)
TG 228 mg/dl, §-LP 717
50 |T.T.| 40 | SA | CRPUD L7 | 9a |19 3
GOT 40, LAP 215u(100-210) LAP 215y, 7-GTP
4 H.Y. L3 4C | T GTP 98 mu/mi(>50) 3.9 1 5C | 96 mujml, LDH 455u
TTT 5.1u(>50),
55 [N.H.| 3.0 | 1BC | TG 172mg/dl 24 28 | gL
a L RFu— 245 mg/dl,
60 |H.K.| 3.5 | 2C | TG 260mg/dl, LAP 266u | 1.6 | 2C | TG 271 mg/dl, s-LP 753
mg /d
61 |T.S.| 3.5 2C | HricBERESL 1.6 1C | RSB EEETEORD D
GOT 72u, GPT 46u, LAP
62 IK.S.| 1.0 | 4C 8.5 | 3¢ | G b e
74 |T.N.| 2.2 | 3C |GOT 49u, LDH 449u 3.3 | 2C | aLzFo—u 260mg/dl
GOT 42u, TTT 5.5, LAP
GOT 4lu, 7-GTP 99 mu/ : :
77 11.Y.| 10.1 | 5C 1.8 | 5C | 233, r~GTP 109, TG 273,
ml, TG 255mg/dl 5-LP 1070 mg/dl
LDHS512uy, 2 v R5F0—0V LDH 4450, 2L 250 —0
80 |F.U.| 3.0 | 2C |289mg/dl, TG 322mg/dl, | 1.7 | 2C |299mg/al, s-LP885mg /dl,
MR +60% ChE 2234 1U /I
GOT 59, GPT 137, LAP GOT 47u, GPT 46 u, LAP
84 [H.S.| 2.5 | 2C |502u, ~GTP 218mu/ml, 3.0 | 2C |463u, 7-GTP 144mu/ml,
TG 319 mg /dl LDH 477u, TG 247 mg /dl

BT,

* TG: [MigdhEigRs, -LP: -9 REHQ, ChE: 2 ) v x5 5+,

ZOMRMOFR» 5 BEFREEDFEENE R
bNTCN5. Tbb, &flo CDCA LFIFEE

EIP RIER S 27

CDCA oEEo—mBY ERSHE (PCB &) i
H#T 5 H0DE3EZLE .

&S IEDCBERYE T

CEBHOTHSS.

2EBGREO L RA—HA 3.0nM/ml % &
i b0 134 GEERZO 651 R0 TH) i
BbNf. RS RIEEEDS 59 Fit 641 (10%) &
B 0P TH (23%) T, TOBEPLADE

55 PCBEBEIR I a—NVEBH 2~V 5 H D
&, 3 omiER No. 7 kb No. 55 T Iflic
DT, BECEZ Sppb 2EBAZ bR 2HTH
B0, SHICRVERIKER Y A7 0 —vicHET 3
EENBA~B 2 —UHSEEHENE. LizADTH
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£ (PCB i) Z0b00RBIE, HROIBRELT
BOTRBRODOTHIENAZE. ZOXIETEN
5%, 2EOMED S b—H0HD LR LK, LED
13 fIrhiiE s 6 o CDCA fiid PCB &R
Ml (3 2 B,

Zh s 135G 1L g, fuEmgE, GOT, LDH,
LAP, r-GTP % 00O BEDE/EMED T
N3, Liepocehdbo CDCA LRIiE, PCB &%
FBLUEERROLVRNESE, TLEIBOFEED
FELEZLONELTHS . DULhUOFREEK
B ZPHEY Kk 3 &, C-CDCA OEHE BT
REHUT 22.0nM /ml, FEREEFFERTE 99.0
nM/ml OEXRA LGNS, FFEETRESK 10.0nM
Ml Lic b R4 22 &5EET 5 E, AEORED
L5728 3.0~6.0nM/ml IBE O, HEOEKEY
RESTRNTCEIRIAEEDLS5TH 3.

& &

WA 544, SSEELERL CERE-XBRBL%D
LIcBAHIE RS, RENREDSH N8R E (A
), REAREDRWERZE (BE) 055, & 89
ZICDOVT, BEENBRSEYy / T4+ va— R
(C-CDCA) % RIA gl L7, £#ABL TR
EEEOALNI DIV THH PCB BEL 20
RE—v, BEFRHE, REFRREELOBMBREREL
Jo. TORE, RO XD BEENE NI

1. f#EF C-CDCA HoFEEL BT 5 &,
ERYE, R2AH H2BHOHIKERCEZRASN
3, WENSEFEHEICH DI,

2. 1% C-CDCA @ ESE LA 3.0nM /ml &
TE5E MEEELOGEREERL OO RIERIC2
%, W2BEIzl4Thof. BEOILZDAHM 10
aM/ml 2z 28E AT, CofgERFEEK
L2 b0 sk,

3. MEEFEREED OFhh—FD 3 0nM/ml
AR SO 135S ok, PCBREER/ X
—VEDBHERASREADE. CRED 3.0~6.0
nM/ml BEQBEOEEEIC, &L KEERNERE D
AT EEERETH DI

4 7Y

D BN W, BAEEZH: VWb 3 EEML
E7 2 =—vihi) OERNTE, &< ARmR
2T, BEEZE 60: 440-448, 1969.

2) Okumura, M., Hoshino, H. et al.: Ra-
dioimmunoassay of conjugated chenodeoxycho-
lic acid in serum from liver diseases. Abstracts
of the XI International Congress of Gastroen-
terology —A.S.N.E.M.G.E.—, p. 319, Hamburg,
June 8-13, 1980.

3) KERE, ZERED: FRE S MEETR.
ORIy By A5 pp. 165-171, hilE
24, 1979

4) Schalm, S. W., LaRusso, N. F. et al.:
RIEA, BHEA—E (B> ol & it A#
17: 119-130, 1980.) X ba[H.

5) Simmonds, W, J,, Korman, M, G. et al.:
Radioimmunoassay of conjugated cholyl bile
acids in serum, Gastroenterology 65: 705-711,
1973,
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M B & O B-microglobulin &
hemoglobin A; (2D (VT

RERKEEPEE L WREE (B IME )
Bom F E-E R o F
B ok F #wem B E N

Bs;-Microglobulin and Hemoglobin A, in Patients
with Yusho (PCB Poisoning).

Toshihiko HArADA, Kokichi TANAKA,
Hidetoshi TomiNacAa and Masaro Kajl

First Department of Internal Medicin (Directer: Prof. M. Kaji),
Kurume University School of Medicin, Kurume 830, Japan.

In patients with Yusho (PCB poisoning), (,-microglobulin and hemoglobin A; were
examined. The mean value of serum B,-microglobulin levels was within normal range
(1.354+0.30mg/l), and the mean value of the urinary excretion was 98.35+44. 35 ug/g

creatinine.

On the other hand, hemoglobin A, levels were within normal range (7.46+0.42%),
but the levels were significantly elevated compared with that in healthy control subjects.

pB-microglobulin (Ll#% g,-m EB&F) X 1968 &£
Berggard? 5lick b HEE&N/c5T& 11800 o K457
FEHT, R frm IBRAEEELETELOR
BT, IME frm EEARBEELESLITREDRE
pich ) vooRERS, BEEE, HOAERS,
FIERER L ETHNT 2L bl Tns. £/
Hemoglobin A, (HbA, :id) it HbA (a,4,) ®

8 B ON#® varin iz hexose 48 schiff 4 Lk

RO THRMBROF 4D, HaicskBERY glycosy-
lation itk RSN 3. #>T HbA, FI—EHiMM
DOMEDFEE AR DT EEINTED % OHE IR
REECBOTERABASWERL>DH%. LhLE
RERIKRST, BETOHETOASBETS, ER
BRI L, MR LERT 3 L HRESEETIE
HbA, 3T 3 Enbh T 5.

EBE TEEEER, MRERZ &5 5 0ATEE
HOBFEES & T EODATNE. 22 Thhbi
BEEEBEN T ZNSDRE, f-m & HbA,
AAERETHE LRF Lo THET 5.

X B A5 &
1. X%

SIZI BRI SSE 1 A ik iERZE YR T Tl
DIHMEREI3EZ (R1IBK ohhd, g-m T
DOTEH BERRBEEZE 2 Z%E RO Zo0T,
HbA;, oW TR ERRIKTHEERTO 1 2% Bk
2 &> THRE L.

2. WO

REREM, M <ofi&/¥kE (BUN,
Creatinine (PI# Cr. £859), GOT, GPT, ALP),
M2 O TREFTZERER ICRELL 728, [ f-m
HbA,, R g,-m BXURE Cr. 3FERREE L 7.

3. HEHE

fem T RIA (B, 417052 b vF/F)
KOKRET v 24 IKEELURIE L. HbA, 344~
Rffgysa= 7574~k (Trivelli-Gabbay 0%
BE)OW (CCOHEBEAYIERSHRA (BML) iRiE LR
E L7

B R &

. Bem (ZDWT

11 ) @454 13 29~62 F T T4 46.6+10.0 F
(Mean+SD P FEL) T©ho7z. BUN, Cr. & 44
EEHETHD £ GOT, GPT, ALP &4 8%
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= 1
: 7% [T & | Hb | o L P| 1
e b m# g.m R pg,m EBUN Cr| Cr | A, 4E GOTGPTA JiiiR/¥
i mg |X100mg xg 7g mg | mg | mg mg mm
e N ¥ | |77 TsCr | 1| gCr Bl ar | ar| car | | car | M| SRR S
1 K. T. 40 |F| 12| L71 |41.2]28.03 (=13 |0.7]147 |7.5|80 |16 9 4.2 13
2|K.Y.| 35 |F| 1.4] 2.00 |109.0 138.00 |—| 14 {0.7179 |7.2]8 |20 |21 8.4(7
3| E.S.| 47 {F| 1.8 | 2.57 [153.3]133.30 |—| 11 |0.7(115 |7.8/77 {16 |10 6.8 (30
4/E.K. 50 M 1.1| 1.38 [146.8(118.39 |—| 8 {0.8/124 |7.3|93 |15 |10 7.0 | 4
5/ T.S.| 62 |F| 1.4| 2.00 {37.0]44.05 |—| 10 |0.7|84 80|91 |28 |22 63,8
6/ M.K.| 41 [M 12| 1.70 |103.8|87.97 |—~|14 |o0.7/118 |7.20177 |17 |14 6.0 4
TIK. M. 44 M 1.3 1.63 230.7 (122,71 |—| 12 | 0.8|i88 [7.8|78 |34 |19 5.5 2
8|K.A.|56 |F|1.2] 2.00 |108.5|70.45 |—| 14 |o0.6154 |7.0|72 |18 |12 7.88
9IN.S.|51 |F|1.1| 1.38 | 25< [178.57<|— 17 |0.8|14 |7.475 |26 17 3.510
100S.T.|58 M 20! 3.33 | 82217611 |—[13 |os6lt08 |81]76 |17 9 8.1 |14
I T.K.|29 |F{1.1| 1.83 191.0|84.26 |—| 6 |0.6/108 |68|67 |16 |13 5.6 130
1I2M.S.{35 |F| 0.9 1.13 | 64.1 |52 11 |+l 16 |o0.8|123 |7.8(8 |19 |12 3.3 )22
13 1.7, 65 M 2.1 | 2,10 [237.4 484.49 || 19 | 1.0 49. [15.6 276 |15 |12 9.712
N 13 1|11 i1 imoJir jrnop2 2o 1313 |13 13
Mean [47.15] | 1.35 1.96 |102.59] 98.35 12.0 | 0.70112.64| 7. 46| 78.91 19.77 13.85 6.32|11.85
SD {111} | 0.30 0.56 | 59.71) 44.38 3.1 0.08) 45.23 0.42| 7.60| 5.89 4.49, 1,93 9.75
%) M=Male, F=Female, FEH Il 3EED, EF 13 3BRERE
R 2. [ p,-microglobulin {HiIT DV TOHEFK DL
By l
a & % s % | ey B 4 1 pom (me/h
©P) Mean = SD
. ) 58 1.59 =+ 0.36
Evrin 3? IE G # ﬁ q) 17~76 1.60 =+ 0.36
; . HoO25  22~40 1.08 =+ 0.23
W& 5P ” T 12 21~38 100 + 0,21
& # v " A B 1.21 % 0.39
Bk 59 ” 59 1.55 + 0.38
B | 5o P 37 171 + 0.29
i . B R B 31~80 (E¥g 57)
# #H o CGRED {EE@ (=) B 88 1.58 = 0.49
R I R B 29 2.24 + 0.74
E ] WmoOoE =B o= 11 29~62 (P 46.6) | 1.35 x 0.30

EER Lot MIIXER 3 & 1 23 dkie
30mm/lh LMERENASND, 3 EM
(RBC 431 x10¢/mm?, a3 9.3g/dl, Ht 31%)
2% DEER 1 FiERER o) EEbhk.

Mg prm i 1. 1~2.0mg/l o#FEIcd HAPFIE
EEFOEHIT 1.3520.30me/l THO. FTioM
# frm/MiE Cr.>3.5 oEABEHLELNZHL
oY, R fm EESLFAEFRHEATHIDZO

SEEgE 102.59259. 71 pg/l, BR g-m BEER Cr.
THIEST 4 & 98.35+44.38 ug/g.Cr. THD7:.

2. HbA, (DWW T

BEPRENZ SHERBAS 3 &b LT 2 ER 13 2%
Wiz 12410 HbA, 136.8~8. 1 Bo&EIcH b FEH)
10 288.1 % & Db EEHEBEELL T8N
BIRAREETH O F HbA, 13 7.46+0.42%
THD, TMEERES 78.91+7.60mg/dl ©H
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BEEFEEINIA

£ 3. R pg,microglobulin {HIZ oWV TOERORE
® 5 # sof % ™ 2PN ng/H #g/eCr
(&) Mean + SD Mean + SD

Evrin 5% | £ & % % g?} 17~76 75 + 52

Wa s | EO¥ OB 1 (gl §~100)

=k }” £,12) {IE l‘ré‘; % 20 84 i 43

= ° R (EARG)) 32 20~T72 171 + 193

woew | Eow & 2135 oosooram 100

lesato 5® iE w & 10 11+ 20

- A S} g 97 ;

E {ﬁeﬁe (=) 88 I 83,7 70.7% | 91,0 + 66.1
Bl ES R 24 | 489.3+760.0% | 712.0 =1452.1

£ £ b wWmoOoE B 11 29~62 98.35- 44,38

* pg/h % pg/24h CHE.
D7z, THoie.

£ 2

HIEREOME f-m BREROHS (FE22K)
KBFAEBHOBEERBBRETH D . il
bhvbhkE L CGRRE) BREBEZHEARG)
HOELD HEEERL T R f-m o0 TR
24 R TOEME RSV, Cr. itk 3 HEFHEOMRE
BRROWENTHE . BROWMEE R3 W RLLE
23, lesato® £ K 5 OHETRIEFLZ DR F-m
i 100 ng/2.Cr. FHET &b, HWERZED zhid
98.35+44.38 ug/g. Cr. THote. I 5 & BHEE
KBDEGEVD L EEZLONLD, BA—NEETH
FELlebhbhoERBEEEEREAR (-) BOR -
m fEiZ 91.0266.1 pg/e.Cr. THY, WEREDH
BRPENERICE 2. EERFEERELEL
FREOFE f.-m {Eid 712.0+£1452.1 ug/g. Cr. &3
HuEEThdIk. TP SREFEHIERBE
AR (=) BOR f,m HHlEEHREL, HEAE
BE (—) BOAWEEEHLOE f-m HkitgEs
EhoEBELTVE. bhvbhd BHEEEH O
Brm HIZ DV TRERTH D ABERBRS L
EZTO5.

HbA, ic2WTit, ML BML oA ThRiEL
RS> OMETIRY, EEHO HDA, Hid 6.78%
0.70% (N=60) T, THICH~NSEHERZED
HbA, i 7.46+:0.429% (N=12) RIEFFHEITHS
HohicEL, MEEZIDITTHNLZ EZBEND
BhbLAsod, —GEEENcsEE (p<0.0D

b &

HESRF BT gr-m & HbA, ZAIE LR ORER
=&k,

1) mi& A-m (3 1.3520.30mg/l LEETHD
7z,

2) B p-m (3 98.35+44.38 ug/e.Cr. THD7x.

3) HbA, 13 7.46+0. 429 S EFHHBH S EEE
BICH~NEEERL .

pra [

D BEEY, KEEE SEEM: 5 LVRE
th, f.-microglobulin. Medicina 17 : 530-533,
1980.

2) Berggird, I. and Bearn, A. G.: Isolation
and properties of a low molecular weight g,-
globulin occurring in human biological fluids.
J. Biol. Chem. 243: 4095-4102, 1968.

3) Evrin, P.-E. and Wibell, L.: The serum
lebels and urinary excretion of g,-microglobulin
in apparently healthy subjects. Scand. J. Clin.
Lab. Invest. 29: 69-74, 1972,

4) Gabbay, K. H., Hasty, K., Breslow, J.
L., Ellison, R. C., Bunn, H. F. and Gallop, P.
M.: Glycosylated hemoglobins and long-term
blood glucose control in diabetes mellitus. Me-
tab. 44: 859-864, 1977.

5) PRRZERE, FHEE ARG R MM g

.
/)

microglobulin #%E OHKEE. BAKE 2368 :
115, 1975.
6) &FHIEY, MBEIE, RIER, MERZERX:

B, wAsusar Y v fESEKR 278 2543-2555,
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1978.

D A& B, & i g,-microglobulin EE
DERMIGHE ICET 2815, 1. BRE oBi) 318
« [R p,-microglobulin 0% &) SHES 31: 354
363, 1976.

8 Kenji, Iesato, Masafumi, W., Yoko, W.
and Shizuo, T.: Renal tubular dysfunction in
Minamata disease. Annals of Internal Med. 86:
731-737, 1977.

%) HHIEF, REEE, 4NKZ, BHRE:
EEBLCEREEE O Hemoglobin A, Ay, A
FEIk EBFEE 571 149-153, 1980.

10) & ==, KB E A = ERER G
B, EHok B b F v AREFREBEROR
T g,-microglobulin —#Z0#E. EFO HW &
106: 720-722, 1978.

11) Trivelli, L. A., Ranney, H. M., and Lai,
H. T.: Hemoglobin component in patients with
diabetes mellitus. N. Engl. J. Med. 284: 353-
357, 1971,

12) Fhig—, RFEERZ, FHBH EEHZE,
WHAR, #HES: BERFEEE o Rd beta-2-
microglobulin fEic>W T, RHFE 22: 621-625,
1979,
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HEBEHEOERDIEDOEKR

AEKRREEPEE | WRHKE (BT MIIEREE)
FHEE-BARFE H-HPLE
O B A& - I M IE AR

Study on Vibratory Sensation of Patients
with Yusho (PCB Poisoning).

Toshihiko HArADA, Hidetoshi ToOMINAGA,
Kokichi TaANakA, Hisao ITo and Masaro Kajr

First Department of Internal Medicine (Direcior: Prof. M. Kaji),
Kurume University School of Medicine, Kurume 830, Japan.

1) Vibratory sensation was measured in the 20 patients with Yusho (PCB Poisoning)
and the 31 normal subjects and a decrease in vibratory sensation was observed in the

former.

2) Below 40 and above 50 years old patients, a decrease in the vibratory sensation
was significant in the patients, and it was not in the patients ranged from 40 to 50

years old.

3) A decrease in the vibratory sensation was seen in the patients of below 50

years old.

BEfN 43 4F 1 PCB thilds A L, W44 E0SE
EHERBVBZRHONTV R, FREEOTHRD
OPBEEZCFRD LT NEERZI TS,

SEbhbhid B S EEHERSZZ2EE (&
FEE) Ko Tafic LEESEEIE LIEELR
BlmRa LicoTHET 5.

B E F K

) & vHRIRTENESE (AU-028) 2RV, &
SRISEECA M 63 Hz, 125Hz, 250Hz % T
EEA RIE LS, BRI S >THRITIRHE
L BEERBE LRI 250Hz oW TB TR

f:l).

SRIE M EEHERZSZEESE (RERH) 204,
EFNRIZTHE. Xiifick? BEIEZRELT
FEHLL BRI b B ok,

& e

BEREIE oM TH LY, BERELEOR
B OB THET 15.12£10. 46 dB et L, E%
SIREETIL 5.40+8.29dB ARKL, p<0.001 TF
BEEZBDI. SOFLIETIHEESRS 19,50 10.72
dB ot LIESSHREE 10.46+8.42dB ©EHEIC p<
0.001 THEZEAD:. 40~50F 0 MERETH

£1 EREAVCKEENREOFEGREELME
o No of Mean ratio No of Mean ratio Significance
F ¥ | Patients ( + SD) Controls ( = SD) p

& E & 20 15.1210. 46 dB 31 5.40+8.29dB <0. 001
50 BlLE 10 19.50+10.72dB 16 10.46+8.42dB <0.05
40 ~ 50 ¥ 5 11.00+11.93dB 5 1.002.85dB n. s.
40F BITF 5 10.50+ 4.80dB 10 —0.50+£3.49dB <0. 001
S0 F BLF 10 10.75+ 8.58dB 15 0.00£3.27dB <0. 001
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11.00+11.93dB, EERERY 1.00+2.85dB cFE
EEEDEMOI. A0 FLTolimESRY 10.50%
4.80dB T X L EHEHEEE —0.50£3.49dB, p<
0.001 THEELREDI.
WRICHEEZFDSOFLU T2 E L TERNRE &
HBB®ULTAB &, WESHE 10.7548.58dB, EE X
FEEE 0.00£3.27dB, p<0.001 THEBEELZED .

= 3

AEREWERE 2020 T, FREOLTNED
LR AFIREEEZNE Lich, HWEEES
EOBRETREESREICE LIRBEDETMHED &
Ni. XESBTIRA40FLT, 40~50, 50D E
W TRRET Lcds, 40~30F o FERILIA Vo
bIREE D ETHED 5N, L L 40~50F o
PESHI&E D27 nT, SOFRPUTEELDTH
BRI 2L, ARCRBEORTHRED Sl #
I, BESEHMEREO REMEREFC VTR
U, REMZCEEEOKT T 5 LR, BRM
REGEEENERREL ORBEMR, LU TREM
BBENSELTHE?Y. bhbho BRERED &

HEDC ENEZ SN, MERZ T Subclinical
neuropathy OEELRET 2 &E 5.

& B

I BEERE 204, ERE I Lo TREE
ZRE LD, WERFCRSEOETHED 5 h
Iz,

2. 40ZFRIF, 40~507F, SOFDIEEESHK
B ohs, MERETIO~0FLAREE i EE
DIETARD .

3. SOFRTAELOTRE LN EESESE TH
RICREEOBETARED K.

X B

D FEALEM: FEREEE O MREERE SR
BEic> 0T, BERK 230 824, 1980

2) RESAHN, NFfZ, ZM0ER: WEBE
B AMEXNTR. BEE:SE 60: 462-463, 1969,

3) Murai, Y. and Kuroiwa, Y.: Peripheral
neuropathy in chlorophenyl poisoning. Neurolo-
gy 21: 1173-1176, 1971.
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PCB D RS EICRITTREIC
B9 % BT ERBERRIPISR

IMKRBEEFERSEHE (TE: UEBEED

L T ' OB EE AR
A B FE-F H 5F

An Electron Microscope Study on the PCB-Induced Ultra-
structural Changes of the Bronchiolar Epithelium

Torao YamamoTo, Kojiro WasaNo, Shuhei IMayAMA
and Mamoru FuJita

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

The ultrastructural changes of the bronchiolar epithelium following administration
of PCB (Kanechlor 400) were examined by transmission and scanning clectron micro-
scopy. Adult male mice were given orally 0.4ml of olive oil containing 19 PCB (a
dose of 100mg of PCB per kg body weight) once daily for two weeks, Controls
received the same amount of olive oil for the same period as above. For scanning
electron microscopy, male mice were administered PCB in the same way as above for
10 days.

Oral administration of PCB causes the Clara cells to produce a remarkable prolife-
ration and dilation of agranular endoplasmic reticulum throughout the apical cytoplasm,
but ciliated cells remain unaffected. Even in the Clara cells, other cell constituents
than agranular endoplasmic reticulum do not exhibit any structural changes at the ultra-

structural level. Any findings indicating necrosis or exfoliation of the epithelial cells

can not be observed in the present study.

The study indicates that the Clara cells play an important role in drug metabolism
in the lung and PCB administration induces a remarkable proliferation of agranular

endoplasmic reticulum in the cytoplasm.

It seems that such doses of PCB as used in

the present study do not induce severe bronchiolar lesions at least in mice. However,
further study must be required to clarify the detailed relationship between dosages of

PCB and bronchiolar damages.

ERERILIC, HREO B ERNC RD S
N, MREZHKOBEBCUIFRERET 2 LR
EXNTNAED. Raeld, LOTERET, FHikR
LRMERE, RERMSEZORRELE AR, PCB
#BEick, BERENRIEERTC EE2RNLD. &
4, REMIEZOEME LEERE, g, 7558
¥ (Clara §i#) i3, MBI 55 o n— s P-450
DOREBATH DY, JelAEEY O 151 MOERE
PHRGERT CEBRES NS LS iDL,

4, ZoFHNEREELLT, PCB #5547

7 7 HEORIGEEEEFE MRS L, PCB SR
BAEREOHEREZHBHT 2 D0FERLVEE LK
WiIC, EREEZT > TETFOAREBLOTI ZIKH
&35,

MEBLUHE
KR, #E 40g By REHN. <
o 2 FHEIZER () = v 2 VBRI R ) &k

ETHE L. ER#EELTE, PCB(arso—n
400) % 1 0BG A Y —T %, LHIL[E,
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0.4ml (PCB %#/AZE kg 4 b 100 mg &) %5, 14H
ey eSS Lk, sBE#ELTE, PCB %
SERZVAY - T L, FEROBREET 2R T
SDTY AR, FrTE—NEEBRTT, ELMEXD,
ANy —FBEKT pH 7.2 I HE Lic 2.5
BT BT VT FCEREEET O €0%,
MiEfERL, W%, FOHEBETEKT 2BEEE L
fo. 20T, 1 %BARI vy 7 BERTREEL, o
TELBK, = #%vBEicEE, BETREEE,
v NSO TERELEL, JEM 100B fE
FRAMETHEL .

wic, =Rt PCBA&gt4 Y — 7%, &
Ol 7 1[E, 0.4ml (PCB k& kg 24 b 100
mg &) O, 10 AEKERSH, *v7 22—
RN CRO XS WMEET O, FRHPEHS, %
BREPOERL S WENCECRET 2BED
#o» PBS #% (phosphate buffered saline) %1z T
FOERE R BEME L. C OWRIEEREAR 3~ S KiE
L, 20W¢, UV vBEHEET pH 7.2 KL 1.5
%85 TFNWVATIVFE FELSBIAVEANLT LT E
FESUEERAEDSTE L SHEALK. EMER
L, s, FUEERT2EHEE L. LEEE
WTME, Sy v ug i vy &, F23
v 7 BTHBRBETL, T2 - ThHKE, BR
BERET o BB, MAKGERE 0@ 1A
EBRA%, AeXEETY, HSM 430 £ E'E TR
BETHELM. PCB 285 LEBVHBE~y 2O b
L CERERL, SREETFHEMETHEEL .

# ES

1. EBETEUSHETR

AN —THOBEE Licey 2 ORKMKET L&
i, BUBEOLDLELALABOBEEZRT. 75
SHED, BEMAEDS, NEEEELEREDIL.
75 ZHAREECIEAT, ERAEEZF-oRK
DOPICEB L, ZoBomaE i, EROBE/N
kDS HERIBE S RELTWS (M1, 2). BE/A
IERICBTEL T, DFrolmMdgk, XUty
RV —sbRBohnz. Tk, BFFEEOLPHEN, EH
% 400~600nm DML, BXY, 7)) 2F0d
W, REOBERI I FI T AR EREL{ R
Lhd. I hav iy 7R, AEOK RIS BN
BETHL. BOFEBLIOEID FTHOMEE
i, REEROME/NIUENESG LIS REELTEY,
BENSREFBRASE SN Y ("1, 2). BiR &

INEPLRLZTNVEBLEOEBIREBSNS.
PCB 5% 0 LEMBATE, BREMARICEFBAE
BAERDLCERTERY. chiedl, 27 5
AT, &EROEREE/MIEIZIGE L THED/M
MbERL, ULhrd, BERCEILTOIHIZEERL
BATWS. Loedic, BE/MUEOHOMEE O
BEEELO DO TWS (M3, 4). EE/NE
KODHSEORE D, Hic, ZoMEICETHUYTH
5. &, EENIGREICERORERYE LD
BEFOOh3EbdB5. T, BEANEOEL K
BLAEDDEEZ SN AMALERAICEROYED
Ronzcldbdbs (K4). {AHEHTRSNISW
MR, RESIERBUTED, 25 nm &, BiIE¥
BOREXDOIONEEE. Toflic, NS
OEHRE TOMIEE I, AU I KOBREEZ
iz, EEK 100nm /M, BFFEEZELIRL
RS HELTWS (B3, 4). 3 raryFy7TK
BEFOEMPSELNEL. MEOERGEREEALY
BEINZO.
2. EREFEMGHTR
ERMREXEROMBERT LR S &, RRIANL
F—-sRICRZZ7 7 58aL, ©P5RAAT, BE
ZHMEHES NI BREMENXBITE 3.
SHRETE, 7 7 7 MIAOEDs, G ERT
HERIE, BhSHRIC, B0 EZHBEHS BOTH
5. REWEE/DE L, MBHNEESEL»T, £
DOTEIIY 2 2hi Al E &> TEHM i 5 5 H
REEBEOTVE. BETOMBTE, £MOERIES
EHELT, TLRRRREESRN Db E (XS5).
PCB BE5HTH, WRELBALEDLLLIAE
L. DEML, 75 T MIELEEOIRE, WR
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1) Bank, D. M. H. and R. Harley: Morpho-
logy of a naphthalene-induced bronchiolar
lesion. Am. J. Path., 86: 559-572, 1977.

2) Boyd, M. R.: Evidence for the Clara
cell as a site of cytochrome P 450-dependent
mixed-function oxidase activity in lung. Nature,
269: 713-715, 1977.
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Dermatological Findings and Their Analyses in the
General Examination of Yusho in 1976-1980

Masakazu Asani, Shoji TOSHITANI

Department of Dermatology (Director: Prof. S. Toshitani),
Faculty of Medicine, Fukuoka University, Nanakuma 34,
Nishi-ku, Fukuoka 814-01, Japan

Yuwao Hino
Department of Dermatology (Director: Prof. H. Urabe),
Faculty of Medicine, Kyushu University, Maidashi 3-1-1,
Higashi-ku, Fukuoka 812, Japan

Hiromu Kopa

Department of Internal Medicine, Dermatology Division
(Director: Prof. H. Koda), Saga Medical School,
Nabeshima-cho, Saga 840-01, Japan

Dermatological findings in the general follow-up examination of Yusho in 1976-1980
were analyzed by means of several statistical methods.

1) The skin severity grading indexes are gradually improving although almost
indistiuguishably. Definite improvement was noted only in 1980.

2) The new point-count evaluation method for the skin symptoms of Yusho was
applied to the examination results. The severity grading points in most patients were
found decreasing very slowly year by year.

3) Close correlation was noted between the severity grading indexes and the skin
severity points,

4) Gas-chromatography analyses of the PCB in patients’ blood demonstrated some
definite tendency that each patient shows always same PCB pattern even after the skin
symptoms became much better,

5) Concerning the correlation between the blood PCB patterns and the skin severi-
ty indexes, the most severe group showed nearly always A or B pattern; C patterns
were observed mostly in the relatively low-grading group.

BEAN 43 EQERA DI, RETI4EHELLA DTERKYE (WEEEEREZECBEHET) oRik>
LT &L, REBEREGIKBR>TATS, T0H WTHREL, BENREOARAEBCR>TEYY"
Y DEARAE LN TS, AT THEICh », 7 0EFORFBEHRNEREOIBIE DN, £
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bEBEETEWE, C2—-VvoBEEMEOEDE
 , M- VEOEEMIZIZEAEA (B LB) vz
—~rTHdE0H, LRoRFICFEEHK L.

b4 [

D RIRER, JRA—: HED BRHER LS
ICRBFTRO % D% OB, EFEER 62: 132-138,
1971.

2) FIBWEE: B 46EE—FRPIC L B IHER
EOREFE. BRES 63: 46-49, 1972,

3y =M A B E—, FIRRE: B4 EE
—ER2i & 2 MEREORIERE. ERER 65:
81-83, 1974

4 B E—, =H 8L RIS WE: ER48LE
B, YEE—FERZ2IKET S HEREEEEO £H)
EHLVREEEEFMRE EEERK 66: 629-
634, 1975.

5) MAWER, B E—, EH 5h: B S04EE
—HRBICE T B EREREFROHER. ERER
68: 152-155, 1977

6) fB IE—, M 55, HEHEFS FIARE:
HAE O R ERER 10 4Ef o #%. BRER 700 172-
180, 1979

7 E=HE 5L, BWEZBAC SLMKEMBRKE HiE
Akggofih PCB EHEER & 0BG EMES
66: 624-628, 1975.
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FeIAR 12 R OBIERE ORRRHEFAYRE

FUMARREEZIB NG - HREAREHE (EE: RERFBER)

ES i} i

Neurological Studies of Patients with Rice Oil
Disease 12 Years After the Onset

Hiroshi SHIBASAKI

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

Twenty-six patients with Rice Qil Disease, which took place by accidentally in-
gesting the rice oil contaminated with polychlorinated biphenyl(PCB) in the summer of
1968, were studied from the viewpoint of clinical neurology at the time of the 1980 An-
nual Physical Examination for the Rice Oil Disease. Fifty-eight percent of patients still
complain of headache, severe headache being present in 12 percent. This rate did not
differ from that found at the 1973 Annual Physical Examination. Paresthesia in the
limbs was complained of by 46 percent of patients, the rate being approximately the
same as that reported in 1969. But the impairment of superficial sensation was found
only in 8 percent, which is significantly smaller as compared with the rate reported in
1969. Ankle jerk was absent in 15 percent and decreased in 19 percent of patients.
This was more frequently found in patients with paresthesia than in those without.
Ankle jerk was lost or decreased in a greater proportion of patients in the present
series as compared with that from the 1969 report, but the aging factor of the patient
population might be responsible for the apparent increase of the abnormality. The
presence or absence of headache, limb paresthesia or of ankle jerk was not correlated
with either the blood PCB concentration or the pattern of PCB. In a patient who
showed a mildly decreased motor nerve conduction velocity (MCV) in the right ulnar
nerve in 1968, the repeated study with the same technique in 1980 revealed normal
MCV. Nineteen percent of all patients had occasional attacks of colic-like abdominal
pain for several years after the onset of the illness, but very few patients have the
symptom recently, There was no evidence of autonomic nervous system dysfunction.

" 2040 MIEERRE Licds, BREL @ADL p2lk. H

i

1968 4£E X © polychlorinated biphenyl (PCB)
L EDRA L BRI & 5 hBENT AARE BT
ERARE U7z, 1969 EE 59 |3, 2380 EEREL
BEL, 39 BRSO LUK 0 BR %,
22% BRSO R A BEH SRR =, 7% RO
WEREAREHTETERD 2. S OICEHHBEE
EEREETH D7, BEMREORENMREEHE
B2BZHIBIBOTETLTOS T 2R, &
HHEREELEEAE Lz —o ¥ 7R L%
AERI L7299, F7c 1971 Sk EBAED 1, NERE

BOMERENRLZEROPTRLZNSDD 1D
ThHb. BT OY I3 EFME—FRZ O KK
X RWELEET 208 iy 60 B WEAE A
5C&, ULHrLIRARALZDOEFEABOEDED
Mic gt PCB BEDESE W L2 L.
RE» S 2EERIAH, BB HERZEOLLH
TP AR D L ONERD & 5 3 MIREEIR A R A
3. TOEIBFRAEZRENCEMET 5 T & FEEIC
RETH 55, 401980 EEHE-FRZ E LK
MEARTEEE CBE LEBRLEMIKOVT, MHRE
ROBREMRTZ2EEbIL, 2, 3 OHBRPHHE
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(FiR) wEHLUCERHMRFOEMERIE L. X
reEoEor PCB B &SR EOBELN b
L&d &l

19734 T T IR Lz MESRHE 2240, 9ZK
BOTEEFAEMMN T bo/clnd®. ik
PCB t B #EF £ ZIABETIRIL VA, KRNIICERE

N EEZONLEE»LERE>THORIDRE
BRELELARZETNE, ERGHETHE. 2
TAERDEFITIRD 355, WEBFICRIFIEL 2
EEZONAMRERIC OV TRET EIIA .

R EFE

S5 i3 1980 £ ME—~F BB £ 7o 1 JuRIBEA K
ZHnl: MEREERFEOS L, FENBLBELL
264THL. TONREB 6L, RIOLZTHY, &
EREDESIT 26T 05 81 F kT, FHS6F (R
wfEx s. d.=13.83) b5 HMBPARICER, B
%, UAUAR (paresthesia) #&w», i Io
3EROPNTRASIC R, KPR BT
BE05DEROE®EISTI TR T, MERKLY
BEDLPBEERIBERLTOEDIPVWTHERL
2. BPREITLEEPNTFRE LD, T MR
FBEET OIS, L KBEALEBERMICERE
Bl TPHAEBRL, KR&E, EGH, 2r7
4 bickaxteREERELL B (T V)
R4t (ankle jerk) R@EMFEMEALICLT, ~v=
—ZHNTER LY, 2hTHELEVESE, #
BB CHFELRER S € THEAS Y, BVIKE[DED
A& g 2EE (Jendrassik 3) Z FHALTHREL
7. FNTHRENAD LB VEE, BFo Ll
Bi% o e 7. 5% (kneeling position) THEL 7z
FRTHRAP L FERINTVESEBERAERL
EHE L.

1974 4EEE & 1979 SEE L TOME—F R T WE
shicfih PCBREED> B, FEMIODVTROH
LWEEBVT, REREOMEEZRS L.

K= 2 —nF—2h B LEZ SN LER
T, REMREEEERL, 1245 3% 90
BRAE & iR L. REWEOEEMRZEEEE (mo-
tor nerve conduction velocity, MCV) %, FREH
BLUFRICE L toERBBEB N TREHEZE
SHB L, MeRBOBERHENEREBBTRLEL
T, FREERBOMOHEMERRTBER O EED
BEOETHRLTRD. BEHRED MCV &, 2
Y (B BLUOBERIcKERRE BV TREHEL

EBXSHE L, BIEEHOFRHER S REHRREER
KE>TREEFLT, LEERIRLTRDL BEEWR
B RE MR EREE  (sensory nerve conduction
velocity, SCV) &, BHEICRREMLRE % &BIHK
L, FRBESHELCEREELRLE O THEREDHE
RAEEFET L ko> Thkdi. BEMED SCVY
i, BELD ldom MA@ BEREMR EicREmER
EBOTESHEL, BHMoFEME L, o REERE
THERBHEMERZL T, SfTEckdic. ESH
Bidngn bkt 0.2 msec DERE VR EZRL,
FIBGRE XV 1 & supra-maximal (EEKA) &L
7z.

& F

1) ES

KRZHH O L RIEESTERO | 2itii2 T30
i, 268t34% (12%) cho2fk. 551 L08R
i, 1974 X 0BE> - BNl HOEXBIE T
By, FEBELEL SN, kg EFRICEED
TV, BHT 2 LBEERENSLEHFLEDO
D26 &40 124 (46 %) ot FI-RELVIER
MBI PEREREVENIION2ZH2. BRE
VISR AR I &0 dbnid 26T 9% (35
%) THDl. TROLRBKIEFNOLOBEOER
ERAZDOE 2600158 (8%) THE, BE
OENBOIIBIZK(2%) LnHTEiinsd. B
ZE DR Lt PCB ofFE 42 & (1), W
FBobrEELTVELOMIcT PCB oFEZ R
»ote. Tl PCB N2 — Vit bFBOEBIRED L
nighol.

x 1. 1980FEHRZROER &M PCB
DR
s} &
HENS
wL d»rHE ER &t
BEAD
I 11 9 2 22
i PCB
FHE (ppb) 2.7 3.1 3.5 3.0
s.d. (ppb) 1.6 1.6 0.7 1.5
Sp—y A 5(45) 444  1(50) 10(45)
B I1(9 222 © 3(14)
BC 1(9 1dn o 209
C  436) 22 1(50) 1732
¢ )A%
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® 2. Mg LohkEmd PCB of&

L o &
%L b b &t
A OB 13 9 22
it PCB
SE¥54E (ppb) 2.9 3.0 3.0
s. d. (ppb) 1.6 1.5 1.5
a—v A 6(46%) 4(4498) 10(45%)
B 2015 ) 1d1l ) 314 )
BC 1(8 ) 1dt ) 2(9 )
C 431 ) 333 ) 7032 )

¥
o

.
£ 3. BEHERECHYZAEEREO
LUNRE L EERA OB K
2 875 R &
E® T | Bk | B
% L 12 2 0 14

Lohg (& b 5 3 4 | 12
|t 17 5 4 | 26
(0. 05< P <0. 06, ¥ #sE)

R4 BHEMERZOES L EERS

2 B

R OERRERDOTIR264F 54 (19%)
BENERZIz. Db 4L ERRUYRERIERERIE
PRBLULPREREL, | ZOLBEETOR4HS
S TR | M OB L R TS 28
L, EHDTREAEMES C &3, BEREDEL
.

3 LUhE
BB 50 LUThiE (paresthesia) %
RAT D26 2T 124 (46%) THDl. =ofth
i 1 2R3 LET LONRER A SRR, FBEE
RLONBERI LBV DIR134E (50%)
TH5. LUNRKREIKESORES TREERED LA
CARTHY, EEICEEMREEET I CLERT
b0tz 3ELTRLCNURBEGHTH O/ BER
HETRILTHRECREORREHMKMED O, o
1 & BB LT R EFEEE (dysesthe-
sia) Z4E U, B2ED LCNEOEE L iHh PCB
DORREASLE (E2), LUNREFRASEHLEKL
BOEOMICEEREBIR DI, /2 PCB/e2
— Vv ZHHEEIED SN DR,

4 BEILEH

MEFLIE 26 £1h 24 4 (92 %) TR ERERDEH,
o R& &, B, EE0AFHE, HERHEOINGE
BMTHDN. RIE1LTOHEADORES ERDEBIE
BWTHO PR HAPBITH D7, 1B T DEH
TR AERERBEN b2/, MO I Z/TRER
Horner #EHED S i,

5 RERst

BB 26 £ 17 & (65 %) KB TREHRAE
THEL:. TELTVWE50REL Bh27. 54
(19 %) T, Jendrassik TP EHHR L. £
LTEYD 4% (15%) T, BEEZHEOCTHE

= ED0_loJ40—]s060—|r0—lso— "
mama 29 39 49 59 69 79 89
Eo 1‘3 314 s|1]o] 17
g Fjojofolslol 1] s
o % 0|0 0|1 2110l 4

2t ‘1‘3318.73}1126

(0. 07< P <0.08, %2 #aE)
£ 5 EERHEmF PCB o4

2 ® K #H
Mk ET

TR . 4 3 15 22
I PCB

445 (ppd) 2.8 3.0 3.0 3.0
s.d. (ppb) L7 L0 L6 LS

rep—y A 2(50)  2(67)  6(40) 10(43)
B 0 1(33)  2(13) 3019

BC 0 0 213 2 ®

C 2(50) 0 533 73D

¢ ) AH%

BHRABHBELE LD, 3) TRE LKL LT EE
BERNOBGREA5EE3DE5THS. $4bE
POBRS i L O NEBRER AL 2N I B SR A %
RIETT2308 S0EIE RLA (0.05<PL
0.06, x? #iE). 26 &% E4RNCY, BRERSE
FEEOBFREALERADI DN S, BERMOWN
FKERFBETEEBFEEF S HRZRTH,
B BED EBI R, (2=3.19, 0.07<<P<
0.08). EFREEimF PCB o BRRERESSDEST
b, BPERAOELE, BETESICEEHOMIC
i3 PCB OoFEERR»D27/k. /4 PCBovsx —
YICHEBEED NSO
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6) ZOROMEEEE

81 X B FBAEH 1980 41 & b BITHELE FA,
RN EEE B KO R EfE,  REREE
B, 1= F vy UBRBBLETERL, -V
Replrsnie, SIFBTREMZI97TE£XD 6%
MRBELB L. ChBRS4FLSBEIERTEEL,
BHOBL ETILD T T SRTEREER S { &L,
IFLEBLXHifin, WINTEETAILITLD
THork. MBEMMEREST, ERERETRIEHD
7o, RALEEMESIEHI NG »O. TFBTFE,
FEALER B EERERERZ S X Kok
2, MRENCHENEERRERDE,D/. 20
53 &TT, RN SBEE L8 2 5 A ERI
HDi.

7 REHRGEEE

SIFBFT, WERBICCACARNERLS, Ml
kL ¢ dysesthesia 24U, EERHSETLT
WAERlIcBLT, MCV & SCV £l 7. &
REMZOBESHE TRERGENORIE 6 mV Ll
LTER, FHEEEE (distal latency) 2.4 msec
GE#® 1.6~4.0msec), MCV 60.3m/sec (GEH
47~75mfsec) THor. HEBFHEORETE, k&
g 7.3mV ©E¥, RAEEHEHE 3. 6msec (EF
3.5~6.9msec), MCV 53.0m/sec (GE# 41~53m/
sec). HFRHED BRAEIC & 2 BBHEEEEM
&, BRIE 8.V, UBLLLEE 2.2msec, [HMEE
2.4msec, SCV 53.6m/sec T &TEE. HBEELS
ROBMBTIE, BEHEMOERE 94V, b LOERK
2.6 msec, [HS#ER 2.9msec THWTFhEEETHD
fo. IBAFITI 19684 12 A ic BiFR—0FEEH
WTRRMTbhTEBY, TORBEE4EIOSLET
260K THS. TbbLI968ERITARE
WO MCV A EZEET LT, 2BERLTE
HBThol.

® 6. FA—MERBICEYAIREYTE 124
B ORI MR EEEE (m/sec)

1968Z 1980 =
lzﬂﬂa IOHE}E EEE
FREMZ 462 60.3 41<

MCYV
HEBHE 4LS 530 41<
FREBWRE 50.9 536 49<

scv

BRI 53.9 DU <4.0msec
MCYV : SEBH R SR

SCV: REMRLEEE

£ 2

S El @Y HAE B35 © BRI, DB
CHELDOTRHZH, FEH OB, BEEGD
Tl EREMET R, 2 ORRE BER 2ERLDKS
HTH, MREREFZ ZMESRHENE N & H0HEH
L7z, BBRBED S8 BIGRATEY (5B EED
BOBDRI2BTH27h), TARETL? &b
93 FEFE—ERZOBBICEEROEE (W60%)
LIEFIESE L. HAEO LUNRE 46 BOBEHEMHFA
Thh, RELY KLIRRYUTORE 39%) &
ESD. bbAACCTER LUNRD BEOLE
BITAB VN, EEPERICE > TEARENRKI LR
BEFEIZEDOLNZLORBSEHOVY) —XTIE24
DB (8%) THY, THRIFRELUWOERE (22%)
LD IDRODT, BESBILODTNE I EIHEE
ah3. BERS-OVWTRE, 4E0264% 15 %ic
WMk, DBIETLTORDY, ZhiERENTOE
WEAHOBEELIERTETOHEEY (7%, K
LZHRBEREIBSED) X080, Ll
Mo, EERHIBEETINRTVUETTZ 50
WD LinEnbhTng., bigAic 1969 £ &
H5P D2 LZOMEREDES T T~60 F T Fig 30
FTH30IFLT, 4H0D 26 Z0ESIT26~81F
TEHS6FTHY, S0FLULD BENTISE LD
fo. B4 EOMESREOES EEERH OBKRE S
5&, RADIXICBERSEBHELAZLRETTS S
ORSOFLULOBBAKBONA T, 2T DR
BEREOEE, BTN MeicksELTH
BHEEMNEETE L.

&5 ICHE, MEO LUNE BERHIONT,
zhzhiih PCB E#EBL 0 PCB 42—V LD
BARE L7, B40EROEESE PCBORBES
BV - EIEHBROHBEAETRI LD, HE
OFEE PCB OBRICO0OTR, ITICETSY 28
RO EEREREL TN 5.

PERNTERE IR, RERERD HESREIC
BRI MR EENEET 3B RIEEICE LR
BTHEH, Dzl sd BRUMIEMNIFS® k3
SCV 0ETOERG B, =a2—uvF—HBEEL
b EEZLONS. 401 EZ2TIH 5048 & 31E
F—HETREMRCEEELATE L, MERETH
S REHED MCV o EE{LE2RDc &iE, &K
PEHIREED WEL2 KRBT 360 & Bbii s, g
FEEPATE, RRIOEROTAE ST, HHEE
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WY, REDRY, OPERE?, KEERREFRRDY 2
WFENHH LA REEERL TS,
EEROMEEEICEL TR, 971N & 5y
Piehaxs v—n4004 1 H 0.3~0. 5ml kg ;#kE%
O%sl, LEMEE,»SEBEHED MCY KT %
e, MBENCREERBEONEGREZEZ SN BAT
RERBHHEBIOEREZRH L. LhrLAELW
By nich a2 o—n400% 1 H 0.5mg /kg 4 28~
101 BRGNS U7cs, il X OSRBEMRR IS
HENREREERD LA 1.
BEEESICIRBOERABENLEZ c XD
NZCETHLY, TOEEZRELHESLTED. 4
[ 26 4t 19 8 A58 M AIERAERT, Hefse 1 IfEIfI o
BUCEBRETEAELEN D, BESENER
AABEBRIBOTHIEL, 180ATHDk. OB
BRIEOBFERRIATS 5, B LHhHEONE
WL LR A &L DN, £ THREMRBED
—RELT, BOEBEICKRETEIBEAC OV TRE
L7cds, REDOBRETEEEZHZ DS ol Tk
WREE RS A REN L Z0Tchs, BRI EEE
HEnghrolk. ABRENICGHE L b2,
RTFRE, TH, EWMREERIZBEISIRL,
M L HERL CEMRBEERI SV E BEbh
5.
HERFICHORESEHELBNOTRIEI LR LD
HHEZLE, TLEAREBRABNTEEREDICK S
TR —EADED & BN EERBT 2 XD R
Y R MRERIOVTRE, 4B 26 4
—d vy UK, S, BRBEREEERES, THEER ]
ZPEosnRBEhiz. ThdRFhHERDE&D
ADCBBTROERTH D, X514 EORSER N
MEVOT, HREHETL.

& B

RWE REHOMEREEET, 1980 5 lfE—
ERL I BLAREEARTEENBRELIL20Z K
DINT, BRMERENCREEMA . ZORE, H
Bk BRBIFALDY (Kb BEOHEND DI 12
%), I9BEE—FRLBOEE LELLLD/I. 1
O LN 46 Bicdy, RRUMEELGLLD
ohs, BEEBEBETRSHDAT, BOLTHE. B
HREZ IS BiciHR, 9BETLTED, BED
LUONEDD 2 dDIEL, RRLATOEHE X DIEM
LT3 LD THBL, MEORENTETER MO

fo. BBEEE, HEOLUARE EOERHOME, &
Tid, M PCB EEEEB£D 4 — v & I3IEEE
BRAERS DD, REUYTRNEBHROEH MR L
HESBERETLTORLELT, 124% 0 BET
EFML T 26 219 %5, TR S YEERIT
BROERRENELCZC ERBATOEY, BAER
BEEAERMOL BENCEENREEOEELRE
BRI RBRT AFHRRE S

HENEHREEZL TRV LEEER KRR
NHMNHALEZERCEREOHBERT S, 2EMR
BEAREFTOMBRELARMERY T 5. AR
EXEHMERBHERCIDBY LR T .

s (73
D @ E—, @ 5 SRS FSEE:
e DB FEAER. 10 4ER] DR, EREEE 700 172-
180, 1979

2) ®Bilh &, FEwisT, REEX, FEES:
HERECEY2OEREOHE. BREZE 70:
187-198, 1979.

3) BT %, AHEBUES, HEEBEAC BEHE
BECBY 00, WEEERLNG PCB. BRE
st 68: 139-144, 1977.

4) HHERE, LREE: WMERFEO BER 8
4. RHEI0EBOBRET. EMEZE 70: 181-186,
1979.

5 BRERER, Nz, ZEHEE: HERE
BT AMBRENR. EHEZE 60: 462-463, 1969,

6) Murai, Y. and Kuroiwa, Y.: Peripheral
neuropathy in chlorobiphenyl poisoning. Neuro-
logy, 21: 1173-1176, 1971.

T KIANVEE, BEZER: WEBRZCBT3 M
REMR. ZoMERRIK>WT. BRERE 62:
157-158, 1971.

8 MINEBEF:EBEJTz2=—iL XD =a—n
RF — DBESAEFERZNG b IOBREENTE. ERE
= 62: 74-78, 1971.

9 BN W, RNFEEE, fRAE, LhES
ERiREE: HE (PCB thd) Kk 2 BIEREFR R
DR, BEEZE 70: 199-207, 1979.

10) A M, WdE s FERE T BE
(PCBh#) BHERKBUIMEINY 7Y €54 FED
10 E R, EREZE 70: 208-210, 1979.

1) KR4, &+ Z: PCB #5400 0 Wi
RE. B 700 150~152, 1979.

(FEHF—5: 40 PCB hiEFEICEYT 2 FHEN
e, EREzE 70 135-171, 1979 o—IF).

12) LiFwmIB: FE. MWiEs PCB B4 4%
e WAk ERESE 65: 1-4, 1974,
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HEREORRGERLZDA

FNMKEERBERANEE (T HREAKED)
BEREW®R-FA-H-BHFR

Orthopaedic Symptoms and Treatment of the
Patients with PCB Poisoning

Nobuhiro KaiBArA, Ichiro KATSUKI
and Takao HOTOKEBUCHI

Department of Orthopaedic Surgery, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan

Sixteen patients with chronic PCB poisoning were referred to the Department of
Orthopaedic Surgery of Kyushu University Hospital. Out of 16 patients, six showed

symptoms or signs of premalleolar bursitis.

Three patients showed swelling at the site

of tibial tuberosity, these were later proved to be granulomas. Four patients complain-
ed of back pain or low back pain and three of them showed radiological signs of

spondylosis deformans.

Six patients complained of arthralgia, one of them showed osteoarthritic changes
of both knees, one showed Heberden’s nodes, and the others revealed no clinical find-

ings.

Of the six patients with premalleolar bursitis, two received aspiration and local
corticosteroid injection or anti-inflammatory drugs, and the remainder received no

treatment.

RRFN 43 4EICRE L, VWO AMERETIR ER
HI7s R EER R, RATR O EH ICARRIE, TRESE
R, BRHEROERE ELELAREREALNE.
BRARER & X 505 BHEGERK 20TH2
&, EEMoREs 5 VIRER BEOKE, BEUH
BREBRRESNLTHS. AEDUODNITIMNAREER
IR AES Lo ERA LA SNDER, i
BB LU0 ronBElic TR Lo THE T 5.

WHRIEDVICHER

EEEBINTO 3 HE-FRZ CEREAR 2N
LTz, Jul KBRS B R HES kT
BLTC, @B MR ERERERARAZZE
Ll REE NS s Uiz, BRASEDBERAECE
B3ETCOLDREE,CHERZFCET2 02L& TH
WL, 2EBICECRIN TV BEEL SR, FiRS
5UNCHBREEI DV THEA L.

% ES

RUDICHERZEOEBREIC DN TS S &, B
MFE3ZNZLL, WBMASECSE, WMATES
%, W4 E2L, HMEIZ0E 17T2122
LT3, BfSOELHKO HEETRE L.
EHFHEHL A THS L L2 BV 16 Zlco20WTh
B L%k

HATEBEOL, ZEI0LZTHD, E£48hci
ISFRT 5%, BBOERELARA 22FEEMAE2E
D 1041336 F 05 10 FOhBESETH D).

ARMSHRATRELSH 20, HEEE SEHD
DEETEDIC6L, WOTEES L OILETED 4
%, BffiEE2Z, UT, FEovrr, BEOK
BB, EVEDTVBEFALDDOR I ZTHS.

RICKERBNIC A MR R & 2 DV IZEBEAR N2
ZELTE, BEHEERAL0LD B 14 370F
BT, ERMRESECTEMNED SN, [ £1352
FHET, WREOBERAEAFRA TN —FT
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BHiE2HINTVS. flipdZico0TiE, KEE
RACUTENCBREFRARD S, BENTHRAD
Zdp, BECESENS2LENS SOTHS. B
WORBELZHFEAI60Z03 5, 3ZIIZEEMABICH
KEANED LN, BODILRBHE BB
E/NMETKRS O LB AT, MEROR TERDY
DN, BBRT ML, VONGBHHERTTE
DAFBEZHINTVE. 205 5B0 1 LI
K HEBROBBEMSED bz, &5 icEEBOERL
L TRAL D OIBEDRT I, GO
BEABEONHINTHE. FiED 2 O RERLR
A4 ZD>b, 3ZERBEEECHRANS D,
o 1 Z3EEANRADAT, MEMCIMOEE
FRAERD TR, EHWEEFAL24055 1
LDV TRENEESHETEIN TN L, RERR
ZEDTHED. o 1Zs, BorETHRDL
naH, BELEL, VRNIKLERFRAREZRD T
B, FEOVEVERAILIZRTIOTHEE T, f
BHNCREER L, HEBEEECLZb0THAI L
i oht. BEOEBEFLI &1, Bk
Bk 5h, EIHREFRRLEL, VBRKSRE
FFREEDTORY. ERZO2TWE EFLLSTH
Bk, MEEE2HET 2 SEMEMESTEMEL
swan neck BT 3 LEEME N TH B,
BEHRICONTASE L, TEBFLPOBRELZT
TWa. BIRL 7S, REREECEREE R
Lic34id, WIhbEEBRreZ ) RFE S 2N
SNTWA. EREHBERERLLZHESNIL6EDS
b, | ZRIFBREEZHHREL0ob2F a4 FARE
AEZFTHBY, ol ZREABR L0 bHELH
BHOBSEZITOEN, |BOZB0ATHD,
ZOROBBRAPCTHS. BRERFRILILEEH
HiEAFLI 12, VWINSHEEAEFNOREET
GERLTWE. B O IZITERVELDLDDH
ZVRABEROATHENFRCZ LW/ -DRES
ncwna.

£ =
WS HEEEEORT, BFLLIEREFRD

HICHEELEPERINTOEY, LMRZESIRE
AR EZL U ERS 16 £ 6 & & EEic 2B
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Polychlorinated Biphenyls in the Tarsal Gland
Contents of Yusho Patients

Toshihiko K. KouNo and Yoshitaka OnNISHI

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

Hiromi HirRONAKA
Fukuoka City Hygienic Laboratory, Fukuoka 810, Japan

In 50 out of 87 Yusho patients, contents in tarsal glands were squeezed from the
eyelid, and 19 samples were obtained to analyze for polychlorinated biphenyls (PCB)
by gas chromatography. PCB was detected in 13 samples,
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Alteration in Oral Pigmentations of Patients with Yusho

Akifumi AXAMINE,

Tetsuya KIsHI,

Isamu HasuicucHI and Masao AoNoO

First Department of Conservative Dentistry, Faculty of
Dentistry, Kyushu University, Fukuoka 812, Japan

Oral pigmentations were studied on 88 patients with Yusho in the 1980 examination.

The following results were obtained.

1) The oral pigmentations gradually decreased year by year.

Especially, the pig-

mentation in the lip was remarkably decreased.
2) There were some relations between the degree of pigmentation in the gingiva

and the chromascan data.

3) In the present study we could not elucidate a clear relation between the chro-

mascan data and the blood PCB levels.
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Laboratory Examination in PCBs Poisoning Patients
with Special Reference to Lipoprotein

Kimihiro Axaci, Koichiro MURAI
and Tathuru SHIKATA

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

Blood chemical analysis was performed on 110 sera of parients with PCBs poisoning.

Serum concentration of triglyceride was elevated ranging from 156 to 555mg/dl in
26 cases (23.6%) of these patients., The electrophoresis of lipoprotein of these sera
revealed increase of chylomicron indicating that the elevated triglyceride was of ex-
ogenous origin, while increment of pre-f lipoprotein reported in previous study was
still suggested in 60% of the patients with hypertriglycemia.

High activity of serum alkaline RNase was found in 15 cases (13.6%) of total
patients, but no other definite findings were observed in this study.
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Table 1. Laboratory data of patients with PCBs poisoning (I).

1968. 10(18)*

Item (units) 1979. 11(110)
severe (9) moderate (9)
RBC (x10%) 382 =+ 30 422 + 24 446 =+ 49
WBC (x10%) 10.3+ 2.8 8.5 5.1 6.0+ 1.4
ESR  (mm /hr) 27 £ 27 10 =+ 10 14 + 15
T. Prot. (g/dl) 6.8+ 0.7 6.9+ 0.2 7.5+ 0.4
Albumin (g /dl) 3.9+ 0.3 4.3+ 0.3 4.4+ 0.3
GOT (units) 23 = 7.7 27 = 22.9 21 = 6.0
GPT (units) 23 + 11.9 28 + 20.8 14 x 9.4
AlIP (units) 14,9+ 9.3 8.7+ 2.3 6.3+ 3.2
RNase (units) — — 15.9+ 6.3
BUN (mg /dD) 2+ 21 10 + 1.1 14 + 3.6
Nat (mEq/L) 142 + 1.9 142 £ 2.2 140 £ 2.4
K* (mEq/L) 4.2+ 0.5 4.3 0.3 4.3+ 3.6
TG (mg /dl) 181 + 88 197 +£109 124 + 66
T. Chol. (mg/dh 167 =+ 47 168 + 22 188 =+ 37
g-LP  (mg/dl) — — 6.7+ 1.5
* Number of case
Table 2. Laboratory data of patients with PCBs poisoning (1)
TG* T. Chol.** P-Lpik Lipoprotein (%) A-Lp
Case Age Sex
(mg/dl) (mg/dl) (mg/dl) Chylomicron g+pre-g « (units)
1 S.H. 48 F 169 205 143 2.2 64.2 33.6 7.5
2 T.Y. 48 F 156 193 175 21.9 66.6 11.5 7.4
3 T.Y. 12 F 160 138 151 25.8 50.0 24.2 5.7
4 H.U. 21 F 164 252 125 25.0 61.6 13.4 8.8
5 M. K. 25 F 222 185 — — — — 7.5
6 T.O. 62 F 199 316 — — e — 9.9
7 S.S. 42 F 168 196 342 12. 4 61.8 25.8 7.5
8 Y.T. 56 F 220 254 — e — — 8.8
9 N. H. 62 F 172 189 220 18.9 65.8 15.3 7.9
10 K. M. 51 F 195 225 176 27.6 59.8 12.6 8.6
11 T.M. 51 F 238 245 208 29.6 65.7 4.7 11. 4
12 S.M. 47 F 207 163 174 32.7 50.3 17.0 7.4
13 M. T. 62 F 174 168 174 30.7 51.0 18.3 7.1
14 K. M. 13 F 197 195 326 17.6 53.0 29.3 7.3
15 K. H. 70 F 168 193 334 19. 8 60. 8 19. 4 6.9
16 A. K. 46 F 191 179 116 18.4 57.8 23.9 8.1
17 F.K. 54 F 202 212 164 15.2 66. 0 18.8 8.4
18 S.U. 79 M 194 214 186 25.2 62.8 12.0 8.9
19 A.M. 49 M 185 175 256 13.3 58.7 28.2 7.5
20 H.M. 51 M 214 212 178 31.7 54.2 14.1 7.7
21 M. S. 53 M 169 196 240 25.5 50.7 23.8 7.2
22 T.M. 50 M 198 245 247 31.0 55.5 13.5 8.8
23 K. M. 40 M 227 195 231 30.3 52.2 17. 4 8.8
24 J. 1. 64 M 165 209 300 22.9 59.6 17.4 8.7
25 S. K. 48 M 350 252 289 22.8 66. 1 11.1 11.7
26 Y.M. 48 M 555 202 — — — — 13.2

* Triglycerides (normal range; 35—150mg/dl), ** total cholesterol (99--243 mg/dl),
*##k phospholipid (150—250 mg/dl). Analysis of lipoprotein; chylomicron (0—4.9 %),
p-lipoprotein (2—11 units).
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Fig. 1. p+pre-g /o ratio of lipoprotein in
patients with PCBs poisoning (Yu-
sho) and in others who not diag-
nosed as Yusho.

Shaded area shows normal ratio

(<2.9).
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