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Foreword

Shibanosuke Katsuki, M. D.

Director, Study Group for Chlorobiphenyls Poisoning at Kyushu University.

Professor of Medicine, Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

This special issue of Fukuoka Acta Medica is devoted to the study on “chlorobiphe-
nyls poisoning” occured recently in Northern Kyushu and consisting of papers by the
members of the Study Group observed from October of 1968 to February of 1969,

This disease is proved to be the first outbreak of chlorobiphenyls poisoning in
general population.

One day in early June of 1968, 3 year-old girl suffered from acne-like skin eruption
visited our hospital. Meanwhile, her parents and elder sister developed the same type
of skin eruptions. The number of the same disease increased steadily and were found
to be widely distributed through Northern Kyushu particulariy in Fukuoka prefecture.
The staffs of Dermatology in our hospital noticed chloracne-like eruption and suspected
some poisoning of rice oil, since the occurence was found to be clearly limited to the
family unit in which the same brand of rice oil was used. However, close examination
failed to discover the cause of intoxication at that time,

On October 19, 1968, the Study Group for YUSHO (Rice Oil Disease) was organi-
zed, consisting of clinical, survey and chemical analysis members from Faculty of Medi-
cine, Pharmaceutical Science and Technology in Kyushu University. Suspected oil sam-
ples were collected, registered and kept under supervision of the Department of Legal
Medicine and served for chemical analysis and animal experiment. Diagnosis criteria
and treatment guide for so-called YUSHO were published and distributed, Medical exa-
mination and field survey were performed by the staffs of the Group in close coopera-
tion with the personnel of the public health centers.

The findings obtained by the end of February of 1969 can be summarized as fol-
lows :

1. Occurence of this disease was restricted to the family unit in which the rice oil of
KANEMI brand produced early February of 1968 was used.

2. KANECHLOR, chlorinated diphenyls or chlorobiphenyls, used in manufacturing
process was detected in the KANEMI rice oil used by these patients,

3. Components of KANECHLOR were also detected in secretions and subcutaneous fat
tissues biopsied from the patients.

4, Thus, it was found that the disease was due to chlorobiphenyls poisoning induced
by digestion of the rice oil which was contaminated by KANECHLOR during the ma-
nufactural process.

Reports concerning with clinical pictures, diagnosis, pathophysiology, pathology,
treatments for this poisoning and studies on animal experiments are also included in
this issue,
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The Symptomatology of Yusho (Chlorobiphenyls
Poisoning) in Dermatology

Masayasu Goro and Kentaro HicucHIl

Department of Dermatology (Director : Prof. Kentaro Higuchi),
Faculty of Medicine, Kyushs: University

Thirteen patients of four families have visited as outpatients the Department of
Dermatology of Kyushu University Hospital from June to October in 1968, mainly com-
plaining of acneform eruption. This created a suspicion of Chloracne through clinical
findings, yet there remained problems from the standpoint of familial outbreaks and di-
flerent life-envirenment,

Therefore, we thought its cause might be rice oil extracted from of rice-bran, con-
sidering common foodstuffs, As an analytical result, Kanechlor 400 of which main con-
tent was tetra-chlorobiphenyl was pointed out, and the case has been called Yusho
(Chlorobiphenyls poiscning).

The purpose of this report is to elucidate the symptomatology of this disease through
clinical and laboratory examination of 138 patients who have visited Kyushu Univeristy
Hospital as outpatients. About 200 ppm of Kanechlor 400 was contained in oil taken by
the patients. The amount taken by patient’s family (4 persons on average) was 1.8/ within
a month, In Jod-tit method, Peroxide value of this oil was from 27.2 meqg/kg, in contr-
ast with 3.1 to 5.7 meq/kg of general foodstuffs, And this cil contained 379 of C-18: 2.
1) The state of outbreaks of patients

The number of patients: 138 (male 72, female 66)
Age: under ten—34 cases, in thirties—29 cases, in twenties—27 cases,
in teens—20 cases, over 40 years of age—rare,
The relation between age and sex: under ten—boy 22 cases, girl 12 cases,
adults—no difference between man and woman,
2) The time of outbreaks

The time of taking oil was estimated to be from the end of February to the begin-
ning of March 1968, The time of outbreaks was March in 8 cases, April in 13 cases,
May in 20 cases, June in 32 cases, July in 18 cases, August in 28 cases, September in 10
cases, October in 2 cases and December in 5 cases. The greater part of 28 cases in
August were children under ten, which made wus think that the outbreak was between
May and August centering in June.

3) The state of incipient stage

There were 52 cases of the increased discharge from eye, the swelling of eyelids,
and the weakness of eyesight, 45 cases of acneform eruption and the enlargement of
follicular openning, 13 cases of pigmentary deposite of nails, gingiva and lips, 9 cases
of the swelling of the limbs and 4 cases of nausea and vomiting.

The symtoms appeared earliest in eyes, later after 2 or 3 months in skin. The general
poisonings such as fatigue, nausea and vomiting could be seen early.
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4) Clinical signs

There were many patients who complained of the swelling of upper eyelids, ano-
rexia, languishment, the feeling of numbness, the edematous swelling of limbs, nausea,
vomiting, lumbago, the pain of joint, heel pains, the pigmentation of lips, abnormal men-
struation, and impotence, There could be seen various kinds of skin disease, which
was represented by Chloracne, associated with follicular keratosis.

a) Ophthalmic findings: Uneveness in the line of eyelids, swell of Meibom gland,
pigmentation of cornea-ring and conjunctiva, hyper-secretion of cheese-like discharge
from the eye.

b) Dermatological findings: Acneform eruption, marked enlargement and elevation
of follicular openning, pigmentation and flattening of nails, pigmentation of skin, lips,
gingiva and mucous membrane of oral cavity, formation of hyperkeratotic plaque in sole
and palm, hyperidrosis, hypertrichosis, swell of Montgomery gland in the breast, cyst
formation of sebaceous gland in the genital region; in the case of children, dry skin,
milia in the site of joint,

The change of the skin seemed to be based on the hyperkeratinization associated
with abnormal lipid metabolism. Individual lesions of acne-form eruption were from
the size of pin head to that of pea. They were pale, straw-colored cysts and showed
the formation of huge cyst filled with keratinous material and very small sebaceous ma-
terial. The evidence of hair follicle was owing to an enlargement of follicular openning
and a filling of keratinous material. There was seen a considerable secondary infection
of staphilococcus epidermidis. These formed large abscesses and the lesion such as infec-
tious atheroma. There were some cases which had hemispheric tumor in joints.

5) Grading according to severity

Grade I: increased cheese-like discharge from Meibom gland, pigmentation of nails,
Grade II : grade I plus comedon., Grade III: grade II plus acneform eruption, cyst for-
mation of sebaceous gland in genital and evidence of follicular opening in the site of
neck and upper chest, Grade IV :enlarged and elevated follicular opening on all over
the body and extending distribution of acneform eruption.

The grade of children was usually slight; that of grown-ups between adolescence
and 40 was serious.

6) Laboratory examination showed the increased serum alkaline phosphatase, the rise
of SGOT and SGPT wvalue in severe cases. The increase of serum triglyceride was
observed in general. Serum cholesterol was low in the case of serious illness. According
to an analysis of serum protein, there were the rise of albumin and «,-globulin and the
fall of 7-globulin. These findings seem to be characteristic in Yusho, comparing with
those of occupational acne which show normal alkaline phosphatase, GOT and GPT
value in serum and increased serum cholesterol, total lipid and normal analitical percen-
tage of serum protein,

7) In chemical analysis of the material from the patients, Kanechlor 400 was detected
in sebum and subcutaneous fat in level of 13.1 to 75.5 ppm.
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s | H O 27.2 0. 649 60 0. 164
Fo| o O 57 33.6 0.703 80 0.241
% i O (B 29.1 0.730 64 0.177
Mol O 39. 4 0.741 107 0.299
—fE 1 15.1 0. 431 47 0.131
§§ﬁ3 2 13.4 0. 465 47 0.129
Ve 3 5.8 0.137 29 0. 081
s & 3.1 0.044 5 0.014
oom %) % 3.8 0.129 7 0.018
S; P 3.0 0.092 1 0.030
’ " 3.2 0. 081 35% 0. 096*
;; ” 2.1 0.070 32 0.087
” 1.5 0. 048 9 0.025

ii P 12.1 0. 458 44 0.121
i H 7 3.2 0.137 51% 0. 142*
= p 5.9 0.218 65 0.175
fﬁ ” 2.2 0.073 19 0.053
t B IHA G 3.9 0.134 13 0.053
B IEA GO 3.2 0.110 27 0.074
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AW, W E UT—REECTHRMDS 1 X
I 4 VBB, FERTROFLOEHHROEFIC 2V
g LRI 3D, avk
ETREZD A LMD POV dznsh 27.2;
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~5.9meq/kg DETHDI:.

Tiabb, BEHEAMITROS LRI
LT 02 RO Bt ea BLTH DU T,

T h IEBRET LTz,

EIR

BRI

&

DY 5 XD HH
iz g T 3.1

/g R |

BN

Male
[ Jremale

0-10(11-20|2i-30)3]-40{41-50(51-60| 60~

Fig. 1.

Distribution of the outpatients in

age and sex

abscissa : age, ordinate : number of cases
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B3, 196948 2 HEfe, BRIEHRD 61 ZiTonT o
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TREE O BB B ME R 3 419

PE T, 204 (32 %) IWEEEREE O BT
WHENT. NS IR, b5 0IGIEEAD
HBOEEPEE L, BRZHALS bOHBL.
DEEIRE O AREERENT AR THEYELE
T 5, BREPIMINTZLIDOEHE. CRHEE
TRIEFEEOMEIC L 2 {LBEEDORI» 5 E AT,
YT EHSBOREBSHREINS . BB EE
U EEBEOZ L AR ROBIER R L.
MFHFTI 342 ) OB 8 5850,
FUWBIREOBESHREL, 17 A%EE, 55,
WEOEHOTNTL Y ERRE 2L, ZOBRIT
BT HAREERL b 2 b is Y BIRE 2 i LIz
Pl Ll COERBEESOR2ERT S
EBADLN, TS B EEEORIEDHESND
BETO EYE BEA~D HESAZ TT0EVA
3.

VY BEOCEEEICOWNT

TIERPEIEEIC L O TEBIICHET 2 L83, T
e b T IREDER, HRMTE HFEA S Bbh
3.

LEAAREGEEERE LTI #bin 3 B L,
BxoOWEEEr bEZEBLZTNERZ 0. Ll
BUR T 5 DI FHHICE N T A BRAFR RV AL ST
TWIg. UTedso T, BEER» S HBEE %, X
BEE GEL1ED, B CGE28), PEE 3R, B
fE (B4R - 4@mBnicamUT (R 1D.

BIE v AR - JRIERL, F— AHEBEOE
B2 A 505, WO ER, BEERER B oML
V. MOBRNEEZRD A B EBE 0. SO 2R
RENFFRTH A . (MRITES, kR, o
BRINE, REOWRELHLNDD, TNHDAIT

x 11, WEOEER SIERHE

TREBMIIHEE LA, REWNTRE LTI I
To. TREBEEVNS .

E2K B 1 EOPENFR AROMICEHEOTER S
bNA. BAETES, PSSO £IMEALED 505
P, BERBENFRRICEEES. BEEI VAL,

BIE I EL, 2EORENTROMITEERKE
(ISR D A TRIE & & I AEEIsIR W« —F Lt
[ %395 3 D%V 5. 2R, HE, vl
EEDEADERL d REEICHEN S §DE AL .
IR DR, BIEEIOEREREZED 5150, Lh
SIERIZIEILE T 2 = — v & ORBERDEEN T/
Wiz, BEWIRE U, HERETHS.

AR 11, 2, 3EORENEOMICIAT
E2HOEAOEFLOBDONE LDTH S . BEM
B2 b EEEAED b R TR T 5
BhHs. CNERENFRETS. 20OMEm, T
DR, BEORKEBRELBZICED 3 3FATH
A9,

HIT TR SRR OBZIILI Y 5 A0 EEED
FEMD SRS L. BRI IO T I8 i 5L
ToRE IR R 12 1RT .

W0FREHEDNTH A E, FH2E200 (59 %),
B L0 (29.5%) SWE, RN 88 Bk N
HhH.HE3, AEDAPNICIFERD 2HPEENS
129, INEBERTIUDNEOARSEIIE, BEWO
B—BEORMERPEETAEVALLS

10T, M HEIIR B SN, B2
1141 (55%) T, S53ESH (25%), H4E 44

20%) Tdh 5.

202N TRA E, B1ESH (18.5%),
20& 4K (14.8%)0, H 3 11 H1 (40.7%), H4ET
Wl (25.9%) TH5. TRl S &F-FEBKELS

CNE . woow o W R 5 = W W R
g1 F | AF-LRIDOF-XHBIEOHN | TBE

B < B | @RikE o CURSHSRE, SR OERLE, KB
B g% B % FAGEHS, PO OFALE A

R o HE K

- M SRR —B L 73N B 5 5 O I
Gh % 8 | mw mm, WREOEAOERL
% 4 p | A0TLoERL 5E, THROEE
= ) | ECAET B EEREE B O IRBE
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420 OO #W O FFKER
= 12, BEELES, HHOTE

® 1 E | %2 E | B3| 84 Al
= & — @ E

52| x |8 x| 5| x| 8| x|8]|x
0~ 10¥x]| s 21 13 7 1 0 0 3 2] 2]
11 ~ 20 0 0 5 6 2 3 2 2 9 11 20
21 ~ 30 3 2 0 4 5 6 4 3 12 i5 27
31 ~ 40 1 3 9 3 1 3 5 4 16 13 29
41 ~ 50 0 5 5 3 1 1 0 1 6 10 16
51 % P - 1 0 2 3 3 2 1 0 7 5 12

13 12 34 26 13 15 12 13 72 66

25 60 28 25 138

HBH. TROLBETRE2EVPELRLNT, B3E
ULEWSOBI(T5%) THAH. LTHEIELILEIZIF
(60%) THA. AIEBBICH L & BITEEMD I
PED, EBEBNTE 1B AEBREED
Bl iy, & D ERSEECE L BRI D B
L oIEbNA.
0FNTIE B2 124] (419, 4K IB (31
%), BIE, BIENHRAH (4% THA.
WFRTIIE2ESH (50%), #1ESH (31.2
%), BIE2H (12.5%), HAE1IHITHS.
SOFELETIE R2PIFREE 2 S B (4.7 %), 3%
S50 (41.9%), 1%, HB4ES 1HTH O,
DL S SRR/ I U RE G, BRI
530FMETO L DITERBED S OWEL L, 40F
UL TIEAORE & 22 Hm» > b h s, £4C
0 ROBYETHRIBEESAIREZZT 5.

@

VI ERRRERE

HI3EL O T REBEICEEOR M &, Hi
BRWEBA LN . FMFEOILENS L DEETH
»o5Nts. REENHRE TR mE triglyceride © k
HAPERETHY, FERERERERPEAINS.

BEEC & ITREREP R LTS, 7aunil v 4
AT 7R —PHEIEBNTEPOERR LN, K12
WAL AREECEDTIVHT T AT 78—
CHEOIMRRT . H4ETETYE (XD 13.9, @
fRsE (0) 4.12, 3 E T x=9.5, 0=2.3, 2%
Ti %=9.5, 6=2.5Tdhs. TubbLE2, HBIE
MTIIZERIZA SN0, B4ETREPENES
R

BN T VA7 T — ¥ FETBNT, LM
OEA%RY. SGOT HiZ&E 4 % T x=28.0, o=

10.2, 3BTy #=24.7, 6=8.8, &
2T x=20.0, 6=7.3 L HWEEDE

] @
L]

e O grade II

"

WIESEISEIE B . SGPTE & SEEfE I
B2 16.0, B3 24.1, 4% 30.1
RS,

MEEMRE TIREEIE Y Sz,

II1
v

Mz L 257w —0 Gkt 300 BLRicis
S RZEW BN IS, 25021 D R

OPFEFIR SN, U UESETIIE
o0 A 153.3, 3R 165.1, B2

183.5 CFEIEE & ZWNCEIED  DILE
WERD BT,
BEARITENY 8.05ThA. &k

20 30 40 50

Fig. 12. Serum alkaline phosphatase
abscissa :age, ordinate : unit

TNC -2 0 70 voEmEr-7"n 7Y
YOELOETHALN, BREEEICE
BERIIIDOND, B 141%THD

50 ¥
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72,
Z DMOBRBEFT IS TEFEZ R LT, B
BORIE PRBER L hiEan 5.

VI Rvgs0—L7zxz/—)L (PCP) (CLBIEEH
B BE ORI ERE S OB

1964 FE R RHTTOFALE T T PCP I X b kL
TMTHERE R 10 B0 MBI ABIRE 21T T 5.
INSBEFETTHEME, 34X L0 FFETTHS.
ZCTHEFEEUICEZED > b1 E UTHSE, EE
WAL 10 AOESIIC N BEERE 2B, M
DHEACFEIIRAT SRR HiRtRs U (3 13, 14).

MEMCERDA LGNS D, NI 27 2+
=%, TNHV T x ATy 2--F, MIEEE, AT
HEITHOTTHS.

SGOT 13, PCPic & % 4 OTIES 16 AL (u),
RS, ¥ U.SThHs. —FiERETREREE 38
u, & 4u, ¥ 25.2uTHh 5. SGPT i3 PCPic
KB 5DTRER 20u, &IESu, ¥ 9%1lu TH
5. HAEEFCIZES 62u, K 120, EE27u T
botz. MB7NVHY T A7 7> 2—¥i3 PCP itk
550TREET.0u, FE3.5u, 468y, HiE
BETIREELT.8u, {5720, FH1L.3uTH3.

Mg it PCP I X % § DIdEE 1, 400 mg/dl,
I 670 mg/dl, 45996 mg/dl T & D 7z, HhE
BT Ik B 1,000 mg/dl, % 500 mg/dl, gy
691 mg/dl C Hotr. HSETIE PCP LA (D
Tiaty 7.8 mg/dl, WRERE, ¥ 7. 1mg/dl &
KEIZWD, L2575 0—0d PCPiRE S 3D
1%, BE218mg/dl, FE 118 mg/dl, E1# 170 mg/
dl ThH-ot. MERETIEHE 224 mg/dl, HIK 97
mg/dl, ¥ 156 mg/dl CTh 3.

WEEIX PCP itk % b DN 7.6 g/dl, JHfEH
HTH7.3g/dl &L —HLTE. LU FET
Bz b Bsh, HEEE D Al BIO a-rw T
YUTEL, =707 ) o TEHECHEEZ R L T
5. F5bL PCP iRLA300 r-aJd Y i3k
H24.4%, BK£13.29%, ¥E19.1% TH3 DI,
HEERETEEE 18.9%, RIK10.8%, iy 14.5
BOWRIRLTNE, -0 7Y i PCPitd A
BOTT.0%, MIEFEBHETL.SBTHDIz.

Y bic b AR AR R I DN THE R T
W, EERICH T B 3L b ekt & 272 b R
Uzt Fainns.

I b b WEEEE T SGOT, SGPT EidET L

Bz, FMBE7VHY Tx AT 52—} RS
3. —HIEE TG, mMEaLr 270 - vidh i
DT RNCIITRE S § D1 E{EE A2 RT.

F 2R EE D ETEINERE T de-2 Ty >
DD DB H 2 AL S,

MIEEEE, TTT, 7o vitk, BSP &, i/
D5V SRS, IS LR ) v AT 5 -
WIERENC E X 5.

L

W AR LY 0Axs 00— 400 D

&, f2ia, BETRIEIS, IR & O BARiRIEE L b o
FRICONT, 26 X ik :
7.

55 ARMLEI X b SO EF I RE L. e
FR < BiEs O BRI OR TR RIZES 0.39 ppm,
B FR T w— VS 0.8l ppm Th-o71z. RIBHA Y
2oV 400 & UTIREE R M Uichs, Chudbdik
LY OERERS AT A v N FT T BT, hasna
—JL 400 EHr I NI D ThH B (F15).

1.7

HEA2ZBLOEE 1 BRI > TRITS ¥
TH %2 LIz, PO BRI, WREEATIE
0.25, 0.28 ppm & ZEFIED 2. BETTTIE 0.63
ppm & PRRMINAIA BTz, A4 T w— L 400 [Tk
HgE 1.3 ppm T, WD 2.2{5E %, Dk
S UTERULTIEHB L, BIgisike 0.05mg/
dl DIsEZ A, The Rl Z2inE, %
WY 2 & SITEII R IETMTiE 30~50 ppm D H % 7 o
—WA BEFEINB & H 6 mELT, 1.0ppm
RIED 74 7 80— v 400 3D Isc s % & 41
I, EEITIE AR 2 - oL 400 13 EFFT I I S
NghEVAL S,

2. WRkE

BERES 513 Meibom [lf & FfeF — JRWmE
DEHINE., CEERFESGETRI2 2T
T5. 12T BET U BBIBO G5 Cu
2.7, Cy5 21.5, Cys 16.3, Cig:1 30.4, Cus.p 18.3,
Cis:5 0.4 THoiz (F16).

B2 BIDE IO TEFE 2 WE U 322.0
;15.4ppm, H %7 w—)L 400 HuiEEg 45.8 ;321
ppm THb.

3.1

BE 1T OOV THlE Utz HERIZ 33.6 ppm,
B AR w—)L 400 HeEE T0ppm ThS. Lo LIER
TSN T SRR 28 ppm, H %7 v— L 4004

i)



422 HoOE O ek o dRAm
R RV Z g0~ T 2/ —WIT L BT BB
] AR 7 SZvA T B =
& & ﬁ%}ﬁfmﬂHgﬁﬁL/”Vf T 7W<P$)?U”/7i17zi$GOT GPT
g/dl | Bifr BAfL | WAL | % |mg/dl BEfy | BT | AT | B AT
1. O i Ol45 B 8.4 3 R4S | 2.3 84| 7.2 19 50/ 07| 1000 9.0
2.0 B O 5541 B 80| 4 R1 .51 57| 2.6|138 5.810.60! 13 12
3.0 48 & O45 B 83| 6 R4(5 | 2.2 63| 45| 182 7.0 | 0.59 5 5
4. O & O H:138 HB| 7.0] 6 ROCI | 1.0| 4.0] 1.3 118 3.5/0.58 | 13 8
5.0 H OOHL| S50 ® | 7.3] 5 R3@@ | 1.5 7.2 2.0]176 3.5(1.06| 12 5
6. O B O3 B 7.1 R3 1.3 7.3 2.0/ 120 4,411.00 12 8
7.0 M O F |45 B 81| 5 R5 .50 7.0 4.2|218 6.1/]1.42 8 8
8. O i O #1|40 B 67| 5 R3@ | 1.5| 56| 3.91210 3.6 1.28| 16 11
9. O O &3 B! 7.0 4 RO | 1.0| 42| 0.6 154 3.810.50| 12 5
10. O kx O 8,(38 B 81| 6 R34 | 1.2] 59| 1.5 194 4.1]0.52| 14 20
3 1 B 7.59 4.9 2.6 1.5 6.13] 2.98! 170 4.68/ 0.764 11.5 9.1
i # I= % 0.64 1.06 1.7 0.44/ 1.25| 1.98 35.6| 1.24/ 0.26 3.1 4.74
F 4. MERBEOEAFNIRERE
a WE | o W a7 v W
o % {qz/\ ,lét %‘S%E }E%( 2NV TTT ei% BSP TNV T xR T AR GOT| GPT
pins = s C
g/dl | BfL BAfL | BAr | % |mg/dl Bify | BT | BT | B A7
1. O B O|27 B 80| 3 R2(3)| 1.0| 45| 41163 |14.3]0.67| 27 36
2. O w028 B 7.8 R1 3.0 173 | 17.8 31 62
3.0 % O Z (32 8| 1.0] 2 1.0 97 7.6 14 12
4. O E O3 5 143 1
504K O O E {38 % 74| 3 R3 1.0 1.4 185 |10.6 23 17
6. O ®H O ®lse 8| 712 135
7.0 B O A28 B 174 7.2 17
8. I O & O|29 B 150 7.6 19
9. % O F O139 B 12| 4 R3 1.7 53| 60115 |11.0 38 42
0. O & Ol42 = 224 1 13.4 33
1300 # O 1139 B 64| 3 R3 1.8 2.81152 | 13.6 22 17
12. 12 O OO | 56 = 0.58
SE 1 & 7.28 3 2.4 1.3} 4.27 3.58 156 |11.3]0.63| 24.9 27
5 i B ) 0.52] 0.22! 0.89 0.41) 12| 2.2 344 3.9/|0.06 7.1 19.3

HESIppm Thh, JUTOWTIEZ OE T2 HE
Fisv, U UIEENBLARBRICREELIIATHS
RHHFRT PN A0 L BEYEEALNG .

4. BEYT

B 3 PITON T 01003, B EstEgEe: 0.48
ppm, H A v —o0 400 #aE 0.71 ppm CEFH
Wi s s ot

5. BIEEIEE L b OFHRIW

36 T, EREROBERL Y BRIiC L > TATE
BEPOBIZTOWTHE L., H5EE 1.20ppm, #
F o w— v 400 #uEE 2. 50 ppm ThHotr. EEER

% 1.0ppm &AL IEME R 70—~V DIEEITEE
bihs.

6. RIS

BED 10T, Bl & OO R iR
DWTHIR LT, ERCRIERE 36.2ppm, #44
o — VR EL 75. 5 ppm, B TIIIERE
%3 & w—VEE 13,1 ppm ThH 7z,
BRI DRERD 51, H & 2 o —IL 400 34 ER
TRTEBEBICRS Z{DMHEL, KROTH,
B, B BITT A &0 9.

AR B R TSI R E OB EIRE b

6.3 ppm,

%}

(20)



ASEE D b e L 255 11 562 965 B 42

:‘4 e e i _ JvT
R EEE Al | o | ar | B r | 17KS [Rest-N| Na K Ca c o |z20
mg/dlmg/dl] Bifr | % % % % |mg/daymg/day/mEq/1 |mEq/1 | mEq/1| mEq/1 | mEq/1
1400 50.8 | 4.2 87|19 24.4| 53 | 28.4 140 5.2 5.0 107 | 1.1
1400 | 6.5|51.6| 45| 7.7]12.024.2| 3.6 | 24.1 141 4.8 5.1 103 | 1.0
1200 | 10.4 | 58.0 | 3.4 61]11.5121.0| 10.3 | 33.2 144 4.2 5.2 104

960 | 4.9165.8| 44| 61)10.5[13.2] 87 | 30.2 141 4.6 4.9 106

900 | 8.1]58.8| 52| 5.61122]182| 9.4 | 30.9 147 5.2 4.9 102

480 59|61.1| 52| 63 9.0]184| 83 | 285 143 53 5.1 101

1240 | 9.4 46.2| 56| 8.2|17.2]22.9 23.0 142 4.2 5.2 100

710 | 8.8|59.9| 50| 7.1|12.4]15.6 | 122 | 257 142 4.7 4.9 106

60.4| 3.9 80| 11.4)163]| 58 | 283 145 5.7 4.9 105

670 | 8.2 |58.4] 54| 59113.3/17.0] 7.9 | 29.8 143 4.5 5.0 102

996 | 7.78/ 57.1| 4.68) 7.0 |12.1]19.1} 7.9 | 28.2 142.8] 4.9 5.0 |103.6 |1.05
277.2) 1.8 ] 27| 23| 1L.1| 2.3|3.84| 2.7 3.1 21 0.4 0.1 3.1

!

spEpeE| Al | o | an | s | 7 | 17KS |Rest-N| Na | K Q}’ ca |7Y7
mg/dlimg/dl B | % | % | % | % |mg/daymg/day mEq/l mEq/1 | mEg/1 ’ mEq/1 /mEq/1
7751 10.2 | 61.5 1 6.4 | 7.7 110.3 | 14.1

690 | 6.5]64.9, 61| 9.4| 88/10.8

500 6.3161.9] 51| 91| 9.7|14.2

560, 7.0|56.7| 6.7|10.4]11.2|150| 6.65 | 10.8 137 4.5 4.9 99

880 | 7.4 |51.9| 9.9|14.0|10.0 | 14.8 9.8 144 3.5 4.5 110

610 5.3 |61.5| 47| 55| 9.4]189 15.5 140 4.0 4.6 107

535 | 7.7 1655 51|10.2| 83| 14.4

560 | 6.2

620 7.1]685| 49| 7.9| 6.9|11.8] 9.55 137 3.8 4.5 102

1000 | 11.0 | 62.1 144 3.6 105

870 | 6.3 164.6| 5.4 10.8| 7.7 140 | 7.85 | 150 143 3.9 4.5 109

57.6 | 6.3110.4 83]17.4 10.5 145 3.4 103

691 | 9.0|61.2| 6.1 9.5| 9.06/ 14.5| 802 | 12.3 141.4] 3.8 4.6 105

178 | 2.44) 4.5| 2.4} 23] 1.31) 22| 1.2 2.4 3.1 0.3 0.1 3.6
EEZ L Lichs, oD S, B FiEics e DEFEIE COBFH 2 HEL T3,

W HEIHNC AR 20—V 400 DE BT LR BE

L RN e

Wy DUIHREE I R A DR & U, oD
FEHY, JEIRERIE S X OB D> © DA OHE D ELA
BENTICEE DN, — T EORSEE BN ST E
TSR E LTI, BN OSSO E T,
BERLOOMEEM S SN To. 7277 Sutton [ FEEEICET
BIGTEDOREEY 5 estrogen % LR ER S UFEHR

S EOEETIRBYPRBOMCEIRIN TN T)
EHNLEELGIAD S 580,

DNDONEBIEE TSR RD & 5 7SR5 $
HLUTW3.

1) SH-E¥] G sV F4 v, vAF 4 Ui
ED, 2) A (Xyritol), 3) w4 2 B, B
TATNV, ¥2IVE, A, 4) A=Y,
5) BAREALEY, 6) U/ —VEREE], 7) It
AL

RTINS AERERI B OSRRIRERL,

¢z21)



424 ET R
K15, H@EMEXODHF 7 a—vBIR
(EEYEX BRI & B R RERE )
BEARL Xfhv b A—4—
VXQ itk 5
w22
H & # b HHRE |y fey EL
(ppm) 'J)L S HEL
(ppm)
EOE WRL 0.25 0.53
T ” S 2 0.28 0.59
ihOiE O 3 0.63 1.31
i iE H 28 59
wWoOE R #H 33.6 70
- m o B 1 22.0 45.8
H ” 2 15. 4 32.1
EF T mEsf B B 36.3 75.5
g I ” Mg 6.3 13.1
MRESR 1 P EE] 0.48 0.71
” 10438 0.062] 0.13
” 3054 0.043|  0.09
EERE 2 RIEHE] 0.048 0.10
o ” 1043% 0.034| 0.07
B ” 3053 0 0
TREERT 3 Pl 0 0
” 10434 0.048, 0.10
” 2043% 0 0
” 3043 0 0
CRAY . N .
R o s | 120 250

TIREREE DB DTz 9T hexachlorophene 75 & DO
%43, ZRBIITI b b A AR ER
INdc. FEERIE, YT oL EmE, v
23 UEEAIRENEO SN Uk UIRERIGS 4
K BICEET A0 5 0 BRI ED S,

16, B WEE OB SR

O RS

s

o)

X =&

1968 4 6 H IR 2 Al P HA—HHC £
UTOHUEE, BEVPERmE UTHER LI 2254
AZ A TR T 2 T ENFEHED 1 AABIIH>TH
DR ME SN, BER R R s NS
BT~ L1208, EREGICA SN EEOENLD
ZAU RSB E LT, BYOBARE 2B ELAM
RS IV TH o0, HUE TR TEBMAE U
TEAINTHZ 2 0—L 400 DEADFE N L b 8
LT IN, BMEROMEE U TRERELEL 2o
2. BSRAEDHETHRE SN ENZ DL EELS.

HF 7 w—v 40003, 1~ 6HOEERFRHETS
HEENL T 22— VO BEYTHBH, FEII
WAL 7 = =— VN D
RMINIIIEAETED SN, D THREIZELY
T VRS E DT AR A0,

BEER PR OV TR, 1899 {EiK 517 % Herx-
heimer OWELR % { O WD 2 ShTH.
L EBERREDOZD S SITHE SN TN 5D, —
WA i 5 [EFERE 2R L 5 B & Dicid chlorona-
phthalene, perchloronaphthalene, chlorobiphe-

tetra-chlorobiphenyl G,

nyl, chlorobiphenyl oxide, trichlorooxydiphenyl,
HHEE{Y 7 = = — v, ortho-2-chlorophenyl phenol
BEBHTLENA.

WAL 7 = = — Wiz LC, 193648 Jones 5L O°
Alden i3 B = = — VBUETHC @ 6 { Bk
ERVEH 2B FZOBELRELCOS. L, #
BEUARRYEE L TORLE 7 » = —WCiZ&E
T, TFipE UCTELEL 55 stylene HAWVIE=
FRE O OEE 2 HERHL T 5.

Tz, —RITRE (B Schwartz) & 505 5L
7 s 2 VI K BEER, 3 EAETNTHIELS
7F ) ERARBRICDAZ DIFABERIN, Hity

- , T R )54 S
iz} i} i3 WO R g ,
B * (BD Bo# G st R CERD

Y = 5 v Cu 2.7% 11.7% 9.1% 16.2%
v Y F v Coe 21.5 41.2 41.0 38.5
SNy hA LA VEE Cien 10.4 23.5 22.7 22.5

Z F 7 Y v Cy 16. 3 1.8 9.1 9.9

A v A4 v B Cun 30.4 11.8 18.1 12.9
Y/ o~ v B Cuiea 18.3

)/ v v R Cigs 0.4

(22)
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Tz 2 VBT L AR S b TO RN EEDY
BRI, —J5, BEREEECE T 2BHORAM
Fid, ZEE, FESETH- T, BOMIKIIE
i Herzberg (1947) S 7 o —is85 7 4 ek
LRDBEMEREO—REAPREL TN AICEE L
V. SEOTEL, ZEORBEVBOMUERLTC
L, BECELHEFZADNETHE. L AS
W, REZERYEPELE 7 = =—ViR5N 3 L
&, BLORYEPROMNCEBRINIICETEDD
THBESLDENVALL .

AREIZ BRIy Bl U EEERPEEE LT
D NANT T 50D, ZRIROWTIEEILS 7 %
U TN TEHMZHEN D 5. 19444 Cotter (31
[EEREEICHESE LI/ B 1317 % pentachloro-
naphthalene € L 2 EELERZZ U 74 OFEEE
BLOBEBBITOOTONRTO A, HELPELI:
4 Pl 2 BIDSTET, R CHRIERR R 2 b s FsRE
MlEOME, FRIEEOWEAELED TS,

RE S TERE O & HMEEL O mEHRo
JLVAFR—N, VUYL, BEHRETERENHD
1203, S W RETRGFETHIOREcA NI 2T »
U RIS DEEDAICE EE B E 0S5, 121 USE
TEICmERD L A7 v —vbEiiic sz 303,
500 mg/dl, Eiliciz 80, 293 mg/dl & FRDEREIC
PO TE T OEAL A SN EIE, MEREE CHEES
L ADTHEHAI V25 o — L EDMENERD 7 5
NI EEW/EUTHBED S 2.

BEDTTH, VEERE 3 » AUNTHERE
MNCERRE, Adrld, BEW, UhA, B, &
TR, BOMEORE, MR, EBROMEE, SHREZOBINn
ZEDMLOIERZFRA TS,

%o, Schwartz 538k > 7 4 Y itk 3 & 85E
REUT, HALRERRDIZ DT, BB DITRER, AR,
MRS ER H, I HIWHEILET 2 =—v & DR
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Fig. 3. A :so-called keratinous cyst which open to the surface, showing actual rupture of the
wall on the left. (mag. X30)
B : its high power (mag. X90) shows destruction of the wall and ingress of myriads of
inflammatory cells, including foreign body giant cells.

Fig. 4. The epidermis surrounding the follicular Fig. 5. Follicular accentuation. The
opening shows a hyperkeratosis and in- enlargement of the follicular
creased amount of melanin in basal layer. opening and keratinous mate-
(mag. X340) rial filling the orifice are pro-

minent. The surrounding epi-
dermis also shows a hyperker-
atosis and there are some in-
flammatory exsudates around
the hypertrophied follicle.
(mag. X40)

(27)



Fig. 2. Y. M., aged 33, female. A: comedones, on June 7, 1968 (Grade II). B: acneform eruption,
swell of eyelids and pigmentation of the face, on August 1, 1968 (Grade I1I). C: extensive acne-
form eruptions, residual scarring and hyperpigmentation (Grade IV). D: generalized follicular
accentuation (Grade 1V). E: inflammatory acne of the back, on November 18, 1968 (Grade IV).
F: hypertrophy of Montgomery’s glands, on December 2, 1968.



Fig. 6. Eruptions of axilla Fig. 7. Pigmentation of gingiva
K. M., aged 7, female N. K., aged 36, female

Fig. 8.  Keratotic plaques and pig- Fig. 9. Pigmentation of nails
mentation on the palms. S. K., aged 5, female
K. M, aged 3, female

Fig. 10. Swelling on the left patellar
area
T. K., aged 49, female

Fig. 11. Sebaceous cysts
of the penis
K. K., aged 18, male



432 EEES 60 (6):432—439, 1969

HMIEBREOREREIVCHERERED
BEFREMEABFENRR

IUNARZEZHIRB P HE
et R

B HOK =

Ocular Signs of Chronic Chlorobiphenyls Poisoning
(“Yusho™)

Hiroshi Ixul, Kenji Suct and Shigekazu Uca

Department of Ophthalmology, Faculty of
Medicine, Kyushu University

Ocular signs of 218 patients (male 112 and female 116) with chronic chlorobiphenyls
poisoning were described. Main ocular signs of the disease are hypersecretion of the
meibomian gland and abnormal pigmentation of the conjunctiva, In the typical cases
cystic swelling of the meibomian gland filled with yellow infarct-like contents is observed.
The lid margin where the gland acini open, becomes irregular, By pressing on the skin
surface of the lid, the secretion of cream-cheese consistency can be expelled easily from
the openings of the meibomian gland.

Another characteristic sign is the abnormal pigmentation of the conjunctiva, presu-
mably due to melanin deposited pathologically in the tissue. This pigmentation is noticed
especially in the palpebral conjunctiva of the lower lid, the nasal half of the palpebral
conjunctiva of the upper lid, the lower fornix and the limbal conjunctiva, In a few
cases pigment streaks of thesurface of the cornea extending from the limbus to its center
is observable. Transient visual disturbance is caused by the oily precorneal film due to
hypersecretion of the meibomian gland. No particular lesion is observed in the intraocular
tissues.

The pieces of the pigmented bulbar and fornix conjunctivas were excised from two
patients and were examined under the electron microscope. A large number of melanin
granules were observed in the cytoplasm of the epithelial cells, especially in that of basal
cells of the conjunctiva. Besides the melanin granules, innumerable tiny electron-dense
particles with diameter of 300-400 A were distributed diffusely in the cytoplasm of the
basal cells, The nature of the particles remains unknown,

FER A3 EDHE LK, PHA—FIT BELUIEED
216, Ble0 @ &% TRERET S bW

B 7 2 == VT L BIREEDS DD T2 3 § Oh4
SRBTH DI, MENRICBOTHEIRE, MK

| HEOREDS T A 25 4 VORETEREAL
TTHELE D 2 == VT H B CEB LI I,
U Uz D3 BIEILE 7 « = — Ve R AMICBR LI
PRI EERICR O TIRBHAEBIC 2 Bl A 700 B
DTH5. bNHIGTUNKFHESEOMR & U
T, JHERE OEBENRE 2177221 D TZ OIRFT
Big o0 THET 3.
1. HESEOEFREL L TORER

FIEmEsL, IR, G5, BE, RIg0fag:
Wiis &2 15D TIRIRDIEBBIC D E D 12 #R, %2 DfE
WROEFHHH S I s2T. ZNTHIERE T3
MBTEEMSE (2-7 SL) 2RVTHREL, SEKR
IS CIREME 2175070,

CNHDEFEDI L, HFEOMRICILH 1B 218 4
DIHEREDBEER 2 D THRIERT . i
b DEZOESHE LU RRE LITR L.

(309



M @ BRAE IR &

KL ESH - B R

EATE 433

P 0 ~ 10 ‘11 ~ 20 121 730 | 31 ~ 40 ‘41 ~ 50|51 ~60] 61 ~ zp
5 28 2 21 18 9 8 4 112
i 20 ‘ 20 23 26 ’ 18 7 2 116
= ‘ 48 44 1 44 44 ] 27 15 6 28

FRFEIR I AE DEIFEREIR T, MAEI T3 RIS
BOEE LT NT EOE LW RIEORN &
MREEOOMEIE GRED, MEOTMm, ZEFE, 2k, 8
JHET R ERERT 5 OWL L, WEHIT S IRIED
B0 & FEOFR D, BEO FREORE (BITRED
D 2IFAB L OAL. CORERICENTEAL
DOEWCPERERRE L & DR E OIS L OO
AEHE DT AP, COMFEDOLN, BHEE,
A W, TEZOFEFES, BACNE, AERD
EWHLNBH, TNHIDNTIEENEFNAFEDL
TUcEtRan .

2. BERoFe

MFEIARFT R & UTEM 2 & DS IIR O Wt

LRBEOBRLETH B, FNENOL %R 0T
BERDE SICISH.

(D) BARROTWTTHE

CNDEUWEETH A%, AR, Bic FiR
BOEREZED 2 & OB L, BHIROTWITED:
DAL EDNICREZE L T 5 . BT
W IEIRIR DB D EIc—3 U TR A B D F — THBD
TWODE LTS . BRI EERICEARL, #
HEDOHEZRIWDBEEL TS . BROBR ORI
U, 209 BERMNNFEE 2oT0s (F
1), 20 5 7EHICI LRGBS IET 2721
T, PINGL F 2 - TORBERMUBET L SicHaD
I 7 — XS EE 3N . BE T
RGO, WERORE, BRIRE oS wyE
BERH LN b 5T, B TR 2EL
[EiEd % &, s 5icF — XBOD WY EH &
N3 (M2BLUK3).

ERIETRBREOERLCL Y, BN UL
CHBOHEBOMEI WY HER SN BT 0.
TD & 5 7SRRI W TTHE DVERI R L MBI & 53
3D SN,

(D) BROEFGIRIIE

% OFITIE BB FE BB P HD LN
7, BIBORICCREADEL F13 A 5. I
RO WA DFER, ZIINTCHIOKRER LU

WEMEREIEATH S 5. CD& 5 oiBlg % BEiEA &
U TSR A 2 T D1 R T et s h g
otz

RIEDEE 2 DR 2tz 2 S = ick 5 L Eb
N AR DEEDER (BRNE) Thsb. LOBFE
IS, BREEEONTICE A 6N 508, —K
CTﬁm&,THlﬁ%&Kﬁ< TR TIEZD
WIRAENCED b2 L%

SFIE T ks T, BEDIH Y, R
B RCEEBOBRLEDA b, THES, R
I, B, kSR S d Akoas %%bﬁ%
NA. TOL S REHFTIEEICE VW EBIUEO ST
o> T S (F2).

BAEGI Tl R I B RmEERBIEI EAEED S
N9, TIREDOPRAN, NEEOFT TR
BOBREB LA D L LWL,

IS ERAG T IR IBIC S BEEBEDUEVA S
A5, FEETIHH S PR BRORE RILEPED 51
BCEBEL. FICHBORB RIS H hRicE-
THRITBHE B B RO 5 e D 5. BIEDHTE
DR 5 EFNIHERIC S, FEOEFGBE L T
TFASERAE I IR O B FE DS & IR O W FIE & 5
RHONTNAY, HKOEREERNS SRR L

S X BZEERD SN,

m%&@@%&ﬁ,m%ﬂ%ﬁwﬁﬁﬁé,ﬁWW
OFWITEIRR 2R LI 51, BIZRUHEE TR
B ENTWVA. Thab b B OSNSITENELET S
TEF T EICRBEOBRITESA 5N, 3 5IKEBHO
FMERP RIS s & OFERER § ARHCED b1
5.&@;9C%WM®ﬁwnﬂt%k®@$mﬁ
W, FEHRE & HICREDZBNTCIZIR L T Dk
BNEBELFRTHS.

(3) 2 DALDIRIEIR

ZOMAIEDERE O TN BHAEEDS I,
ARIEDHEINT & 2 —BMEFERS L CEITERICI 5 3
DTHoIz. BIERE L HEIEERH UIEGIE,
JECBR DSV RERICE 2 3 OThH DIz,

Bl AEOSREER % B 12 30 RS

(31)



434 HEH T

&
e

K 2. IWERAORETR

5 5§ il
B owm o % E 25 11 36
Wk EaZRLSE 59 51 110
B ERRER B R LS 50 53 103
HETERWLE 38 29 67
i A BR o W 0T A 61 59 120

, 7%, IRE, RE, S8 SiEmmEcRRT %
EEDLNABREFRAIELED SN,

3. AEEE

HWERZDL IZHEF 4344 10 A, MELHhRIRE
Lo R CIHOBEREHIEL TV A, L Lah
5 REWE OB R P U TH Y B2BEEL T A
b 59, REEREAZTWHEINT, Budd
WHELIZAD8ALN5.

IRAEIRICBE LT &, #IRRNCIBHRIRO W TTE & &
FEE DA LNILH DI DN, 2 7 ABROERERNC
VHER & S HE DR 2 B2 UTSEGI LIE VIR 5
niz.

L OEEEING T 2 = — VBABIT RSN &
NFIHEPNCEEIN T B L ERBHRL TN A, i
BTV BN IoDITRmYs © OFHSREEC, £ D&
HOIEISICEE CRIEHED S H NS L D LA S
na.

FIEO— IR EER ORI ES .

RRHIERE S LT, ZRBEF RO I OHAEFIR
Bov7 7 FIOKMESIBE  GaEEERIRRIL VI 20D,
MEAHIELTRT v A FOARRTRV. FIZIRED
B o3 — ek b BRI U e iy %
B S RA CEIE DT, BHRROIMWITHETD LY
WEINAICEDT. UL LD 5 EROBEILEI
T E A EBDA SN, BN B ER I
NTHBIMIZ L BEIN TS DI, BRI
BIRICA N B & 5 RAREEVALNT, FFELI
W& % & CBHHEEIZIZDTHA S

4, HEBRFOCEEOETEMFELSR

W A A DIROEERIE, BIRRO T
HEEEHEOREESLTH S, MEOREZEIR
(A2 DREBNBICLIDEDTHS > LG IN
3300, WENTHNDT, ZOREREET
Y, BBGED2H (49 F Dk E 287k DEBHK
RN s Lo SEME R IRL, ETEMS OTHE
BD TrBRLU.

U U REIER L, 2B 702 =T F e R « B

B FEE=S

RS, EQOME 194 % 3 A - Millonig B
BENR T 2REERE L. 205565V — T 5
ENEEDLDEFEIT 1 %F 2 2 v AT 2B
RHBEEL. Ch b ORER T & —VRFITHE
KDDL, =RCEEL. EEEENL Porter-
Blum MT-2EHB 3 7w b — L TURICIEREL, Bl
U5 L LB OEBTRE T, BE (Har
HU-11 DS #) Tz,

FIORE LT REEE E RESE O ADIRKGB
B & OIS 2 TR TR U, RABCEEYE
Bk, BETCEEL.

3 SIc—F ERREEORMEEED & BEH O 21
WL, bvA oI -RER IR, FICHRRNE
vV — ZHE, PAS B R {150 CREEBETIC
BEUI:.

EEAREE T2 oREMEOMBENTEDO
2T = EBRERNVA LD LMY, HBIROUER
OMPARIIZIE EAE 22 ED SO, L UIIER
FOBRBIETIZ, BEAEVLBLOED A T = VEN
%o Z DHIEERNICE TS (K4). FICREMBEDA S
59, REHELLE»ONBOX T = VBRI EEA
T g (5).

CDRAT = UENSEERBBENICH 2 2 5 7 34
RIS TERaN, BEOEEMEITERIN S
DITH B, ThLEEMEBADX 7 = AR
BHEFO DL b 4, —EBERCIENT, WHhODL X
57— ATERED 3 DB, ZDHNTIEAND X 5
= UHDET, SFE RO E AMICHEETS 2 B
PR T S RO A OPED SNE . 2T = Ok
FEEBALLNS.

BRIIFRE LTINS EEMEOMBENIT—E
BUCaENT A 5 = VIERIDIEPIT, K3 35350~
400A (ribosome T34 200 AVFEE DB T EE DR
DR T BEET AL & THD (M6, HT).
IS OB FISHEENCTEAMICEEL, 2
BEAL 108E, Boidzhll b0 s OBEEL
THEETH. COMR TR LR A5/ J— 2 RBR
INB AT = UHRNTFIRELNL TS, Y3 -5
TR (R 200~300 A) »SEROFRY 2950
WHBDT, BEEOWHREIEY, PAS Qg %fiisD
THIH, BEETHOI.

COWRTIRAT = UHRFEIBAONLDTD
AH, WH AT = ERERE —Golgi /N2l (5
WNERE 3 EhN3) WIREE 2T, REBREBOE
JREZET, TV AT/ bbb X577 - 0%
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TRABBICR S —L B UESTED, ME b5
EUER.

REMZFCBW T, ZOREMEDLL LT, &
BT ZED 27 = U ERSED 5hic (K8,
9.

ETAICMEREORBOREREAII AT =208
RIERIZEL 3 DTH 5D, BEREAEEOMEBEYFicor
FABTOET ARSI 400A BEOMETD A8
DWW TR RIE S 5 2.

X 23

D BouAEs  MERENFRALLT A 24
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2) AEE#RE,
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3) FHESZ, BOZKES : i (Gfhe 7 ==
~VHREE) ORERENERER. BRES 60:
409, 1969,

4 E RS WETREFORICET AR
HIE BRIEZR 60 : 471, 1969,

5) FHMBEEA, BAEZE VbW AHMERED
EREERPIRIC DT, BREESE 60 : 484, 1969.
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WhWBRHBE@EE Iz~ LEFE D
ERRRAOMIZE. &K ICARIFRRICDIVT

SUNRZESHE - NREE (TE BAEZEHED
B B A B2

Clinical Observation on Yusho
(Chlorobiphenyls Poisoning)

Makoto OxkuMURA and Shibanosuke KATSUKI
Second Department of Interral Medicine

(Director : Prof. S. Katsuki)
Faculty of Medicine, Kyushu University, Fukuoka, Japan,

In summer of 1968, four patients in one family with acne-like skin eruption have
visited our hospital, and the number of the same disease increased steadily, The occurance
was found to be clearly limited to family unit, in which the same brand of rice oil was
used, Clinical pictures resembled to “chloracne” resulting from the exposure to chlori-
nated hydrocarbons. The cause of intoxication was puzzling to all physicians until in-
vestigation by the member of the Study Group for Yusho (Rice Oil Disease)organized in
Kyushu University disclosed the contamination of the rice oil by chlorobiphenyls during
its manufactural refining process. This report deals with the clinical and laboratory
fingings of patients with chlorobiphenyls poisoning.

Materials and Methods: Twenty-four patients in 6 families admitted to the Kyushu
University Hospital since October 18 to November 25, 1968 were studied. Patients were
classified into 4 grades; (I) faint, (II) slight, (IIT) moderate, and (IV) severe, by clinical
grading, and devided into 2 age groups; 18 adults and 6 juveniles. In adult patients,
findings of 9 cases in the Grade IV were compared with those of 9 cases in the Grade
III and II.

Results and Discussion: These patients were examined at the hospital about 4 to 7
months after the appearance of the initial symptoms. They presented persistent clinical
pictures including anorexia, general fatigue, weight loss, edema of eyelids, cheeselike dis-
charge from Meibom’s glands, darkbrownish pigmented nails, comedo or acnelike skin
eruptions, and distinction of hair follicles. No patient had jaundice, or palpable spleen.
Only 3 patients had palpable liver about 2 cm below the costal margin. The most re-
markable finding in laboratory tests was the increased serum lipid levels, in particular
triglyceride fractions, observed in two thirds of the total patients, though no relation to
clinical grade was found.

In adult patients, weight loss, mild pyrexia, slight anemia and leucocytosis were en-
countered in majority of cases from the Grade IV, and also in a few cases from the
milder grades. More elevated serum alkaline phosphatase and copper levels, and higher
values of «, globulins in protein fractions than those of other grades were observed in
the cases of the Grade IV. In juvenile patients, clinical symptoms were relatively
mild, but more prominent rise of serum ftriglyceride than that of adult cases was
observed,

From the above observations it was suggested that the systemic effect resulting from
ingestion of chlorobiphenyls was not restricted to hepatic disorders but mainly to disar-

(38)
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rangement in lipid, protein and metal metabolism, Secondary infection of the skin eruptions
may superimpose these changes and developes into the complicated clinical pictures.
Precise mechanisms underlying these processes still remain obscure.

e 7 2= R 72y v BE VD W3
chlorinated hydrocarbons (3 S04E4 gl 52
FrY—PEBELEOBRTHTHN N, Bk
2 DEBIE “Chloracne” & LT oM 5N
TEIZ. INSPEDLSNSHRBTIC 20T AL
b, HNLEOHICEEDEBID 5 >0 X &
FFEEHEAE 2 2 U CFET U2 BB > D4, 3T
30 4ERTD 5B STV A PY. BRER O Kb 5
b, BERBOELZELOADIX T THHU2 &
bhTsiz.

19684F 4 Htdh & LEFUMITREMICFELE LT, W
DB T4 AT A HEE (BUFHE &, itk
E7 22—V LD THERINTISERLHORONE
BUC L 2 AN/ HRETH A LEVHELMEZD,
Z OHIRDIEM s C &, BRERICEEICE, &5
Wi REERY BHE R CE R ED £ O MEMS D
T, T RSSO . RKREE, S
PRI SR PR TR INIHED 5 5,
HRIERE & U CABRIES 22 10ER O, BRKFTR
PREFT R SO0 THREER 2 Rt S E iz
LOTH5.

WHRESCICHE
KBRS 7 E3E LT 1968426 B 7 HLSEAMN
KPEFHEERNREZZUBEDOS D, Jukl
SERZRHEDE D T BT I L D CREE S 2T 3 vz
LOM 136 FIn-0120. 205 5 HEBIERD Ko

27 Coki) H3, EE10 A 1THL b 6 BB DIz
DT, BHRETHETOARL, SHIEDZE PSR
Weic L > THRR NIz,
ANEBEOEFIEITFT LY 60 FiThizo T3R5,
3FLURORER 3 g 5B L, 7TFHUED
BB, T ISHIDF 24 Bl E UTRAL.
24072 15 F L ED BAERRE I8 B L, 15 FRRDHE
FEEROH SO THEL, 3 5HEDEEESD
FRUEY (R1) k2T, REE BH»ENE (E
JE) BOBIE, Bl UEIE (PEEanL iR
FE) BEOBI & 1T THEBRE L.

124 "

1. BEH

1) EIRTR (R2)

BEFITR2ZERE UMEEREE LT
BREBEREGH 205 L, BSVNE (EE) 96, £

(P&ErE) 641, IR (B 3fo s BHITH
o1z, SEFDBART, HEED 9 #& HEELTD 9
BlETh I TE L.

ANGERER QOEIEE 2 MDY, CNHMEBRED
WFERER I, IREIRIE R M O RIS ORI, Bk,
EHEERE, ATAERLSE s DS T ED LN
LEE, 2o THHO BHE, EEHIC I AEME
(comedo) X 5 ICEHIBREYE (acnelike eruption),
BHBHNEETEOMOBBEARNE CRELs E4
2. ZOMOFLEHEER T TROBRGEE o v

Table 1. Clinical grading of chlorobiphenyls poisoning

Grade Definitive findings ? Other findings
[

Grade 1 Cheeselike discharge from Meibom’s Hyperhydosis of the palms. Gingival
glands. Dark brownish pigmented nails. | pigmentation.

Grade 1II Comedoform skin eruption, Follicular keratosis in joint areas and

extensor surface of extremities.

Grade IiI Acnelike skin eruption. Distinction of Edema of eyelids. Bursalike cyst for-
hair follicles of neck or chest. mation of joint areas.

Grade 1V Widely distributed acnelike eruption. Swelling of face or lower extremities.
Distinct hair follicles on almost entire Severe secondary infection of skin
skin. eruptions.

(39)
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UV GERI2, 12), EPED s sots GEflL,
4, 1D EPBRLNI.

RREE M 2635k Ronte. ERSI
2 B AN T BORBRILE L, RBTIIME
WO REFRZ BUICEWS . ER 1613 ARO 1
HARCHES 9 PATHEL, AFHAERO FEi
RILEPER T, BE» SIS T =2 = — VRITDTR
Hanne.,

HG, AERER E DT 5 h 8RB DR,
SNIZEONTHIG Y, ABRBOBIRICL DT 37°~

38° REOFHHP DI L DOHS TIEFLD 9 fir 7 Hilic
HhEEHINIC.

G h, BIKBEROBREBEVEE2 XL TAE
BED LN OWE L, HERIEE, Sk
YW LN, COBEMIEEEREZEFVFTS.
EEFOEBERTBICE IRERERT LORDH D,
— RIS Y ST, FEOFEFHEMBITEAED
BlicEBw St

EIRGORE, RO, RBITCEMDFAMN L
B oh, BAR (Meibom’s glands) BIRHHC —
BUTHE BB EEL, BIRPEETS R
BICF o — TR UHT & 5 IO T — RIS
VISR LA . R ML, BRGNS DA
bN%. BEEIE > TEBOE BT AH0580075,
HHE T 78,

TR, R, 20 S ) v BORERERE
BT 2 4 OB SN0t T2 TONCERN
Mgl b4 CGERL, 2, 5, 12) KRS
120, DENTR S NTERNZIOTH Y, HEX
LEPIERERTh oI, L FTNTERT HD
2. B N UBET, WS BIEED SN0
27z,

JEHAT A T LEIRE, 7 oM EL Ei3 A
LT, EHIB LT e e s ol 24 CGEHI
1, 1) T, Wit d 1, W Ehic #ind
3., EREMT AR SN0,

PUREIC B35 o7z PR ART b ik 14 (M 1D
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T, AUl EBEECEREROER R DIz, U1
Bl GEHI12) AR MU RROEES 2
7z,

PREZENIIE C BT B ITR 2 B 7z & Did 280
%, FEREED 2 i GRER 10, 12) IR ERNG ORI,
EEVRD bNTT. FNHREEEERE B L R
EEEEE I LG5 5 46 (EFIS, 9,
14, 15) EREEREDEFVBR SN TN ED,

2) AR

ABRELE O RIFTRTE AL, BT 3’k

T, a3 O () RHBETNTE
WTHot . RN MORMm% Ed Tz ks
1.
FMMMESG (FE3) THAEZ o OB L M
RIET, TRbbETIBNT MBERN, LTk
W65 BRI, BRTADIZAEITH Y T EBRE
B OGEHI3, 4, 7, 9) THoi. VISEITEER
71.4%, REELIFOR 79.9 B THIEVEN D Z D
ZERFE TS, FRIRE IS0 TTRT O & DIZEE
D 1BIDHTHBH3, VB TIXEER 382+30.2 1,
FRZE DUT OB 4224242 5C Z2DEE BEETHD
72, 10,000 Pl EOHMEREZ R & D b5 BERHZ T
B, ZDHOBED 2FNCR SNIZH, DR hiEboX
D L, MFERRL SN TV, HImBR TR
WigaaD 10 % %87 % & OH 246 (E#le, 9)
RS, BER GEF 14, 16) (I v o SERES
ZWR LN, UM, BERE, Te oy
e ST TR S b, HEETs %
AL G DMEEM 2 IR SN, SRR R
T1HERFESEFC 20mm, XFT30mm »iEi 3 3
DV3ZNZN2HTORLNIH, BEOBERLEEE D
BREERINEL .

o EEsETEdEE (84) i3 LDH, GOT, GPT &
b 1BIRRNTERERZRL, EH12 &5 GOT
87 Bifiz, GPT 7TEfICH-or. ViHfHIZ HER,
ZOMOBEE §ICER THFICERI SN/, 7o
KU T ax ATy a—+¥ (BUF AlPase) |3iRfFIz LA

Table 3. Laboratory tests and clinical gradez in adult patients with chlorobiphenyls poisoning
(1> Blood picture
Clinical | No. of Hemoglobin RBC WBC BSR
grade cases (%) (X105/mm?®) (/mm?) (mm, lhr)
v 9 71.4+48.34 382+£30.2* 10270+2770 ‘ 27+27.4
1 4+ 11 9 79.9+9.13 422+4-24.2% 84905060 ; 10+10.6
* p<0.05
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Table 4. Laboratory tests and clinical grades in adult patients with chlorobiphenyls poisoning
(2) Liver function tests

.. . BSP AlPase

Clinical grade Icterus index (%> K. K. GOT GPT
N 8 8 9 9 7
v Mean 3.3 5.9 14.9 23.0 22.6
S. D. +0.66 +5.19 +9.26 + 7.7 +11.9

N 9 8 8 8 8
II1 + 1I Mean 3.3 4.9 8.7 27.1 27.5
S. D. +0.49 +4.97 +2.29 +22.9 +20.8

Table 5. Laboratory tests and clinical grades in adult patients with chlorobiphenyls poizoning
(3) Serum proteins and lipids

No. Serum protein and fractionations (%) Serum lipids (mg/100ml)
Clinical of
grade Total
cases [(g/ Al a -G | a,-G A-G -G Total | Triglyceride | Cholesterol
100m1)
6. 87 56. 4* 6.4 12, 7#* 8.5 15.4 725.0 180.6 166.9
v 9
+£0.73 7 £5.47 | +0.94 | £2.74 | +1.67 | £2.62 | +169.5 +88.2 +46.9
6.91 | 61.7*% 5.8 9.1%% 9.0 14.4 763.7 197.2 167.7
mI+4-1my 9
+0.23 | +£4.42 | £1.06 | =1.23 | +1.07 | £1.90 | +110.9 +109.2 +21.7

* p<0.05  ** p<l0.01

Table 6. Laboratory tests and clinical grades in adult patients with chlorobiphenyls poisonig
(4) Sarum electrolytes and metals

Clinical Serum electrolytes (mEq/1) Serum metals (#g/100ml)
grade a K Ca f cl BU%%;% Fe ’ Cu | Zn
N 8 8 8 8 8 6 9 8
v Mean 141.6 4.2 4.6 106. 2% 12.0 66.0 183.9* 98.1
S. D. +1.87 +0.50 +0.09 +3.03 +2.08 +30.9 | +£61.0 +15.6
N 8 8 8 8 6 9 9 9
IIT 4 II | Mean | 141.6 4.3 4.6 103. 0* 10.0 82.5 132. 9% 111.3
S. D. +2.2 +0.33 +0.02 +2.54 +1.06 22.4 +21.2 +18.6
* p<0.05
Table 7. Results of six juvenile patients with chlorobiphenyls poisoning: Clinical and
Clinical‘ Blood 'picture Liver function
Case | Sex | Age |Family =40 l Hb | RBC | wpc | BSR | BSP [AlPase | gpp
(%> x105 1(mm/hr) | (%) [ (K.K)D
19 F 7 MIN v 70 390 13500 3
20 F 12 UlJI 111 77 430 11300 15 5.4 24.6 37
21 F 7 UJI 111 95 470 20000 3.0 23.8 38
22 M 11 KOG I 83 420 9200 2.8 18
23 F KOG 11 76 388 8200 2 2.2
24 M 8 KOG 1T 80 393 8700 2 3.3 20.2 17

(42)
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T3 L OFEREROBENECR NI, caic 15
DETH 5 FEF 21280 Tk 39. 6 %2R L, Z
DF 4V F 4 L7 ZFFEED 3 OIC—FFRLEOARE

FLRMINT. OB TRIETRFEED & D
TdHolz.

BSP &3 T 10 U EOERER (455)) 277
LN 3Pl R SN, [EF2 & 8I13RIKHT AlPase
R, ME7VT 2 ABDETE EMd b IFEREREE %
RUT. Feminliz 2610 5 b 5ER 113 AlPase
DA EPIE L, BRI 16 T EHEORERIETH
Stz UTedS o TIEOBN R & (ITRENWE
OTIRITNE S THS.

MmMEEAEL (F5) 13 6g/100ml 2ITF %2789 %
DRSNS, I UEDODEE A 5 & BIERCE
FA7AT I VOETR, BE e, Yo7 L OME
WHGHT, Z2OBEIEHETHOIZ. CHICRL -7
o7y L OBEUNEER RS, LA 12%
FHED b O 2FNTHE S NI ST TR TH DI,

TRORE 508 Ak 2 ERH (GTT) ORI
11 FTEENE S 7208, ZOiNs migER 9T 100mg
/100 mILLFTh b, FEF 12 % border-line GTT %
ZLDAT, fiddTNTER S - 2R, KiE
TSI ATIERRIITIEER EEA OGNS,

MERE (EF5) BEMANTHL. a2V AT -
M 250 mg/100 ml %2 % 3 DIF 1PDATH 503
BIgE iz 800 mg/100 ml %A % & OV FEET 6
BlicRoNs. BERIZEACHEESICAY, L
RSO THMERE; (triglyceride) OBIEAELLY.
COTERPRLY BLONKIL2 cL> TR N
TWAEBYTHE. UhrLaWs, HECERE L
DM R % &, BIERE S PEAELIT DR & DR
PRSIzt (E5).

MEERE (£6) ®55 Na, K, Ca g g
EREEICHD, BEROBEECLAEIR LN
Cl T2 T BEFIERERERTH, ZOEEEE

laboratory findings

BEERE 2 A% &, HEEERC S0 Tk 106.243.03
mEq/l, HEFEL FORT)E 103.0+2. 54 mEq/ T,
ZOHEFEEELY, EHEh.

BHED S b MEEE 70 #g/100 ml FiEOIE/ %
AT A0 BHIFIFIICELN, 55 5SEOMmEH
fEHs 150 £g/100ml %% T iz, MiEEkE EERE
LOBREPRS L, THEZEREOLBEND, &
BOERNAELTADERHRELIZLS B0, —JTM
BEREOLEEIIERENVEL, 20ZEHETH?
77, MEEMC OV TIROWTN AT EREE T H 3
P, EHEGERECEL D,

NN ED 5 LR O [ 1 resin sponge
uptake (Triosorb) %477 VE72 6 FliZ W NL 3 1E
BECCH Y, 11H 20T 5 B EEENE U Rt
17-5 b 25 1 4 K O  IFERBc H o1z,

2. BEEE

HTIT—$ET 5 X S COEFSI DI HIEMIZ 3K
WEEHTHY, IR 4ENS 2ERIBIATNA.
RN R R FR R OOENC I B AR OF AT, FE
B123 AR 1 HEEMN, TEETHEE S EETH
5. fOF & BHCEIL ARE LI/ ST,
MEETEMPZ 29 3 § D288, HEEBEDS 10,000
PLEDEMBREE 2R LT, RS IIZIZIER T
&5, MBZAEL DET d-Z 0T Y b 129%L1
ERRT 3 OB REYD SN BEFITBOTE
MBIREOENS S 5IWEETHS. T/505, falE
BhsAflE AL, & triglyceride OOIEEITF;
BN S50,

& e’

b 7290 URBbe 7 x = —niT X B
BREREDBIC DV TIE, I SO4ERTC oD X 5 s
EDPEEINRUDTTE» SEHE SN Tz E NS,
—HINEHE L SN ONT R O
SEADDEEIZN, T RO ET AN DD

Serum protein and fractionations (%)

Serum lipids (mg/100ml)

Totalle/ ] Al | @G | @G | 4G | G Total TG | Cholesterol
82 | 59.8 6.7 | 154 8.7 9.4 1530 617 262
7.0 | 561 60 | 121 8.6 | 17.2 870 366 172
7.1 | 557 7.2 14.4 9.3 | 13.4 785 374 152
7.4 | 59.2 53 | 106 83 | 16.6 1040 376 19
68 | 63.8 5.3 8.8 8.0 | 141 1110 408 237
7.3 | 624 48 | 1L6 8.7 | 126 990 324 178
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ERREDH VY. FE-HUTO B AL, BE
BN SRR BRSSO S D
59, HRTEITEENE LN, Ly Sk d
NS IFOENS 2 7 ARkt T %2 & ). BE5E
BT S, BEEGE - AEWEL - BEEVR SN,
Tk T OEET 213 E DO EH 78 L T § g
WL, T2l AEBTIBIESE R o 5 HUOER RS
LIS EVHED BN B &S,

ZOHBODVETE AR QELE 7 2 -V 2R
MEITRER L, EMBRBDERRD oY 25700
WEZ 8L, MEY 3y 7 > = — VR TFrE
WUT, RBICBITHMBEEOHERESL, 7 v M
1B B BTPURIEE & L HidEIsRs O B % /7.
F S IO RO e 7 s == viPES v M I B
i} A HEEORL, FFEREOEG X OHEEE»T
4 triglyceride OFUWEEIZEFERH LTV 5.

—75, BRIRBEIT Tk 19344FLI3E, T
Bic ki3 % HEH O FEL A 50 %, Drinker 5
(19312 3L 7 2 ) U B LY 7 = = -0V
BERT A 3 ADTEICE T 5 &M RIS
W B RN, Greenburg b (1938)% 3, FE%
FER & U FEEAEE 2 2 LI 3HOE W LRI
DWTERNCHRE L, 55 24N B LS, 14
IR E OB E mEOES 2 SRy hEi
T 72 LR M3 2 BRI R AT U Ts T & Tl
5.

DHE T, FH® kA, 19534k H 1040
breh, ity 72 =—VEBEHNS I UF o3 =1L
B2 EEEEPERL, £MEE, AmsRE, R
AL, el s TR RIS, B, TEE
RIS % 5 ~30%, TAELE% 5~50% i
HizEn s,

TS OEEEENIELE Y 2 = — Ll 7 4 Y
ORI U L A TEROREBR L EZ L o0
AH, GEbNbhsREE U § DB sk
PHOBFICE 2 RERMADORBREL NS RT, B/
THOICENT & PO/ FRISHET 2 & WAL
5. SEOFEE, BEOCICUNT OEEM TS
5 1968 FE2H5, 6 DEBICHAINTZ Fl—r v
FEGDOROPHTH D, TOHNCREELT TR R iniiit
BEUTOHEALEY 7 2 == {bke (HEx o o —0)
DRABRUIZT ED, FURBERFE SIS T
HELMDICINTTEDTHS.

EYOBEBREROZEXH DT, EEREEOMHR
bW A “chloracne” 1Y A BN S RET

i AR "Rz

Y, SEDRESEHICR SN S O &ZIEEH—
Th5. ZNTRIEOREICR 55 FHE o R
WCODWTIEFHTH A 5h. bivbNOBE LI ER
TWAD L &L, RENZEEDIMCENEN, H
MIRIBZE, BE, RIMBRILEREOE, Mkl T
B 5 s IR ERE R, B AlPase B8, MiEA
WL DERE, SEOBRFESEPHRINTHO1. L
PURBH S, DWW 2 FFREERE TIdadEE 18 Filrh
3HIDHPHREDREE R /RTDATH L, T bDii
Pl & FRMEITFEMEO & 5 3300 VO TR & B
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Hyperglyceridemia Resulting from Intake of Rice
0il Contaminated with Chlorinated Biphenyls

Haruo Uzawa, Yasuo ITo, Akimitsu Noromi
and Shibanosuke KATSUKI
Second Department of Internal Medicine (Director:

Prof. Dr. S. Katsuki), Faculty of Medicine,
Kyushu University, Fukuocka, Japan.

The concentrations of serum lipid classes were determined in the 24 cases of so-
called “rice oil disease” induced by oral intake of rice oil contaminated with chlorinated
biphenyls known as Kaneclor in Japan. The patients were all hospitalized cases, mem-
bers of 7 families, 14 females and 10 males and age 7 to 60 years. The rice oil was
used as cooking oil for several months in 1968 and the present study was performed
after the cessation of intake of the contaminated rice oil.

Abnormaly elevated serum triglyceride ranging from 200 to 600 mg9% were observed
in 12 out of 24 cases, while the serum total cholesterol remained unchanged and phospho-
lipids tended to be somewhat lowered. The results of urinalysis, liver and renal function
test and hematological examination revealed nothing remarkable,

Agarose Gel electrophoresis of serum of the several affected cases revealed faint «,
dense pre-$3, no tailing behind # and no chylomicron at origin indicating that the elevated
triglyceride was of endogenous origin.

Preliminary animal experiments were carried out in female rabbits by daily oral
administration of 1 9 Kaneclor in olive oil in the dosis of 2ml per kg. body weight
for 10 days. Lipemia was consistently induced within several days, reached its peak
(1680-400 mg9) within several days after the cessation of the Kaneclor administration
and returned to the previous level several weeks after the end of the administration.
Elevation of serum triglyceride was highest (1680mg9) in a rabbit having had marked re-
duction of food intake during and after the experiment. Possible mechanism of hyper-
glyceridemia induced by oral ingestion of chlorinated biphenyls was discussed.

FEEBRALKEDURFEMA DD & DT H % L‘M = 1.
7z ==l (CUFIRC S 3B B i ik AT 840> 1953~1963 42D 10 42 o 12
{hdos O HAR D SEFNC RN 65T é‘é;iﬁa wm BMMCREHHTAE 0 v 7 3 —BLE T H T Ok
O, YO B BT 2 RIS i3 Drinker? EHRESH AT, T 2 &R X o s
(1937, 1939), Treon'® (1956) &M 4 DD B D5, B s 2Tohs, AEOMIEIA S NTIC X 5 s RS

WEN 3 REBEY (TS o b)) IKHEED vapor & BEUT b O 5~50 Bics SN, REBILBIT HE
WAIRIZEDTHA. REBEHEBTTREX>SLZ2 DR PHEE Q0% AL T, Fodo 0.5cc @2ED
iz Xa&EVIz e AE Btz B oz TARPO 32 A HO BEEETA LN 26id AL
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BEDERY LY )~ U OHIEOA TH DI EH
LU, REYW mEREEOBEREDIC. MBEE
123~ 4BOERTRE#EPRL, ROES» S T
W AD, TREUIRHCES 2 0n 5 CRE LA LI
U, BRRTETEWMERRRE LIz LV S By &
EARBHCE LTI S0 EDDOTH 5 .

SEFE U “ORE” 12, ok RECRREAN
BRI LI ShD TRZSETH DT, EHROTHE
SREOREBR AT LDTH A . PEFEC RO
BUNBYERP DO MR EBDONS.

MBS HERUILT 4 AF A W EHEINTWIZIE
i, M54 Kaneclor CAISIL, CHUIHERE
~ 5 OB 2 DR 30 BIEHORSY TREuE,
AR, ER TR RO R L O WATH S (R

&34

R, BYRAE LT DR LER s A DIRRER
WU, 72/ - VBIECOESKESEL TN
L5THs (Rgm).

Bl A X S RFEHO Kaneclor %2 L TZKIET
ORI ERETIZER S IRNEIB 272D T, H
DB LI H L EIFEE EEZ LTIV,
Kaneclor OEINE @I 3 BIEY DHFE O HEY
=R EREICAN T Ty b F0. fAkE
HIENRZRZUILBEONBICEBL TS O
HNCEILRM &, ZOMBIEEZOM LI E LA, T
NI4T 4 KD ERICX % hyperglycer-
idemia & % DTHA L EHBHPLIZDT, HIE
I, HAEWTRERZSOTEEBL, 128
YpEER A TT72072DTC, bV THET 5.

Table 1. Concentrations of gerum lipids in the so-called “rice oil diseaze” patients
who had taken rice oil contaminated with chlorinated biphenyls

Date of Examination Family Age Sex TC PL TG
Oct. 19, 1968 UIN | 39 M 189 168 356
" 36 F 171 118 151

” 15 M 160 152 127

, 12 F 186 172 400

" 8 F 198 172 366

Oct. 25, 1968 MN 37 M 226 128 284
" 33 F 260 152 233

N 7 F 264 171 617

Oct. 30, 1968 KN 49 F 125 103 148
” 24 F 120 142 117

YN 28 F 131 94 188

Nov. 7, 1968 KG 15 F 145 12 100
" 18 M 140 114 69

” 41 M 173 119 116

Nov. 15, 1968 M 27 M 228 163 85
" 31 F 184 142 105

” 24 F 177 144 318

” 34 M 205 140 116

” 60 F 227 159 426

Nov. 20, 1968 KGA 9 F 237 160 408
” 1 M 202 151 376

” 33 F 233 144 196

" 39 M 192 139 258

Py 8 M 211 160 424

Abbreviations. TC : Total Cholesterol (Normal range 157-229)
PL : Phospholipids (Normal range 156-219)
TG : Triglyceride (Normal range 60-107)
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Fig. 1. Serum iriglycerides in the so-called

“rice oil disease” patients.
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Fig. 2. Serial determination of serum
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HIEFD U AEH% Noble'® DFEICL>T Aga-
rose Gel TEREAXKE Z1T/oz& A, K3 WKWRYT
£ OiT, HEHIE a, O pre-g, pre-g icimiL
TH3FTW A VHLN 8 LRSI TBLICEREZN
B s obassiighotz. ot
EHEF OB ME TG PEE LT pre-g IKH¥S
L&, TRbLARM TG THAH T ERTRTHOD
3. HMEBEOIIBEEEEAE OSSR
2 i TG 2% 400mg % LLET o1 34

B k34

(MMOR, TKOG X ¥ MUID) Ol isd &4E
DRI T L1z, & QB C— 2 DT
0Tz, EIREDRBMORE SEE A LN
0Tz 1212, EEEIERGERSE T oleic acid (18=1)
DE L palmitic acid (16=0) @ EFHERIH
72, LAV RG> & OISR D & R
g AR TH %55, Z2DRIISBOMEICTIR
EEAYZRALAN

4, RRECHITAROKEER

FflEb s ((KE 2.7~ 4kg) iz 1% Kaneclor

Table 2. Fatty acid composition of serum lipids from the patients
with marked hyperglyceridemia (C>400mg%)

Cholesterol Esters Triglycerides
C MMOR TKOG MUIJI C MMOR TKOG MUIJI
60 F 8§ M 8 F 60 F 8§ M 8 F

12 —% —% —% 12 —% 0.3% 0.2%
14 1.3 1.1 0.8 14 0.9 2.1 2.4
16 15.1 11.9 12.0 16 23.8 18.1 23.3
16=1 6.2 4.6 6.2 16 =1 4.4 5.6 5.6
18 3.0 1.6 1.0 18 6.5 2.5 2.4
18=1 20.6 22.0 22.8 18 =1 21.8 37.6 29.8
18=2 30.7 38.5 42.4 18=2 16.5 15.1 23.4
18=3 1.4 1.6 1.3 18=3 0.8 1.3 1.2
20,=3 0.9 1.5 1.5 20=3 2.1 0.6 0.6
20=4 5.9 6.9 5.8 20=4 5.5 1.6 1.1
22 =5 1.3 1.1 0.4 22=75 1.8 1.3 0.6
22=6 2.8 1.4 1.4 22=6 8.4 3.0 3.4
others 10.8 7.8 4.4 others 7.5 10.9 6.0
L/O 1.49 1.75 1.86 L/O 0.76 0.40 0.79

Free Fatty Acids Phospholipids

C MMOR TKOG MUIL C MMOR TKOG MUJI

60 F 8§ M 8§ F 60 F 8§ M 8 F

12 0.5% 0.8% 0.4% 14 0.6% 0.6% 0.4%
14 1.3 2.3 1.5 16 27.7 24.5 24.3
16 23.0 21.1 20.5 16—=1 1.5 1.6 1.5
1l6=1 5.2 4.8 3.3 18 14.6 14.5 13.9
18 8.2 7.5 7.3 18=1 7.2 11.0 10.7
18=1 26.3 29.1 38.4 18=2 9.5 13.4 15.8
18=2 13.5 12.9 13.4 18=3 1.4 0.7 0.7
18=3 1.4 1.2 0.8 20=3 2.3 4.5 4.9
20=3 1.1 0.8 1.0 20 =4 6.8 9.9 8.5
20=4 3.1 2.0 2.4 24 3.1 2.2 1.5
22=75 1.4 2.3 1.0 24=1 5.7 3.3 3.2
22=6 3.8 4.9 2.4 22=6 4.7 5.9 7.9
others 11.2 10.3 7.6 others 14.9 7.9 6.7
L/O 0.51 0.44 0.35 L/O 1.32 1.22 1.48
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Fig. 4. Effect of oral ingestion of 1% Kaneclor on serum triglycerides
and daily calorie intake in female rabbits.
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Fine Structural Changes of the Liver in a Patient
with Chlorobiphenyls Intoxication

Chisato HirRAvAMA, Toshitake Irisa and
Torao YamamoTo
Third Department of Internal Medicine (Director : Prof.
Tomiichi Masuya), First Department of Anatomy
(Director : Prof. Torao Yamamoto), Faculty
of Medicine, Kyushu University,
Fukuoka, Japan.

An electron microscope study on the liver biopsy specimens from a patient with
chlorobiphenyls intoxication revealed a reduction of the rough surfaced endoplasmic
reticulum and hypertrophy of the smooth surfaced endoplasmic reticulum. Lysosomes
and microbodies (or peroxisomes) are increased in number., Microbodies, located close
to the smooth surfaced endoplasmic reticulum, are increased in size and contain no Crys-
talline structure. These findings were interpreted as an adaptive or regenerative rather

than a degenerative phenomenon.
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Neurological and Nerve Conduction Velocity
Studies on 23 Patients with
Chlorobiphenyls Poisoning

Yoshigoro Kuroiwa, Yoshiyuki MuURrAI
and Tetsuji SANTA

Department of Neurology, Neurological Institute,
Faculty of Medicine, Kyushu University

In 23 cases with chronic intoxication of chlorobiphenyls poisoning neurological
examination and measurement of nerve conduction velocity were carried out.

Out of 23 cases, ten showed symptoms or signs of sensory neuropathy such as
numbness, pain and hypoesthesia, and one revealed only areflexia,

Motor functions were intact in all cases,

Slowing of sensory nerve conduction velocities of radial and or sural nerve were
observed in nine cases, in contrast with motor nerve conduction velocities of ulnar and

tibial nerves, which decreased in two cases.

It is concluded that the sensory fiber is predominantly involved in chlorobiphenyls-

polyneuropathy,
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Otorhinolaryngological Findings of Yusho
(Chlorobiphenyls Poisoning)

Tamotsu MorimITSU, Yoshio HaraDA,
Yusuke Ixepa, Koichi Yasupa,
Masako NaxasHIMA, Hidechika NAGASHIMA,
Kazumi MaxisaimMA and Osamu TAKEI
Department of Otorkinolaryngology (Director : Prof.

S. Kawata), Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

One hundred and thirty-eight patients have been diagnosed as authentic Yusho (Chlo-
robiphenils poisoning) and 31 patients were otorhinolaryngologically examined,

Complaints in the ear, nose and throat areas were itchy feeling of the ear lobe and
external auditory canal, obstruction of the canal, deafness, tinnitus and dizziness in some
cases, Audiometry was performed in all cases. Vestibular function tests were carried
out in patients who had dizziness and nausea.

In the nose, pharynx and larynx, there was no special finding for Yusho, In the
ear lobe and external ear canal, acneform eruption, marked enlargement of follicular
openning, brown pigmentation and small abscess formation were observed. In the external
auditory canal, swelling of the cerminous gland and sebaceous gland was also seen with
remarkable cerminal plug. Audiometric examination showed no disorder in hearing
attributable to this poisoning. Vestibular function tests did not yield abnormality.

In conclusion, no special findings were observed in the nose, throat and inner ear
functions but there were dermatological changes in the ear lobe and external auditory
canal,
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Oral Findings in Yusho

Masao AoNo and Hiroshi Okapa

Department of Erdodontics and Periodentics,
Faculty of Dentistry, Kyushu Uriversity

The oral cavities of the patients admitted to outpatient clinic of “Yusho” were exa-
mined. There were 70 persons, male 33, female 37, respectively, who were reconized as
“Yusho” by all-round examinations of several departments. 214 persons, healthy or not
affected by “Yusho” were selected at random as control.

The results were as follows:

It was found that most of the complaints were pigmentation of oral mucosae, and
some were desquamation and thirstiness. Any other abnormality in particular could not
be observed. In other words, the characteristic findings in the oral cavities by which
“Yusho” were definitely recognized were not observed. But pigmentation of the oral
mucosae in “Yusho” was much high incidence (62.9%).

1) High incidence of pigmentation in 0—10 year-old children (62.595) was worth notice.

2) There were no significant defferences of incidence of pigmentation between both
sexes.,

3) As for the localization of pigmentation, the highest incidence was gingivae, fol-
lowed by lips. The pigmentation in bucal and palatal mucosae was observed at low
incidence. The pigmentation at gingivae was observed in female at higher incidence
than in male, and that in lips was at much high incidence in female, especialy in 21
—40 year-old group.

4) The color of the pigmented areas was mainly blackish brown and sometimes purplish
brown or dark brown. The pigmentation was various, for example diffuse belt-, stick-,
branch-shaped and localized pin-head-, miliary-sized etc. There was no characteristic
pattern of pigmentation in particular to “Yusho”. But in gingivae pigmented areas
were not at marginal gingivae such as that in “Bismuth poisoning”, but at attached
gingivae. And pigmentation in gingivae was much observed in the incisal regions
than in the molar, and was at nearly same incidence between the maxillar and man-
dibular gingivae,
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Report on Yusho (Chlorobiphenyls Poisoning)
Pregnant Women and Their Fetuses.

Ichiro Taxi1, Sachio Hisanaca and
Yoshihiko AMAGASE
Department of Obstetrics and Gynecology (Director :

Prof. 1. Taki), Faculty of Medicine, Kyushu
University, Fukuoka, Japan.

Nine cases of Yusho pregnant women and their fetuses were investigated retro-

spectively, and the results were summarized as follows:

1. The characterestic grayish darkbrown staining of the skin was found in all of the
fetuses. Two of them were obtained in stillbirth.

2. The parchment-like desquamation was observed on the overall skin of all alive fe-
tuses.

3. Uneven protuberance and darkbrown staining were observed on gingiva, and the
nails also exhibited similar staining,

4. Five fetuses were small-for-dates,

5. The coloration of the babies faded within several months after birth,

6. Since the fetuses had characterestic features as stated above, they were named Yusho
neonatorum,

7. There were no characterestic laboratory findings of the fetuses, in regard to blood
picture, serum proteins, serum electrolytes, 17 OHCS, 17 KS, etc..

8. General symptoms of chlorobiphenyls poisoning were seen more or less in all Yusho
pregnant women. Among them, edema on legs and arms were commonly found,

9. A pregnant woman who had taken the editable oil containing chlorobiphenyls in
the second trimester of pregnancy, developed general Yusho symptoms, and delivered
a characterestically stained Yusho neonatorum,
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Clinico-chemical Investigation of Chlorobiphenyls
Poisoning——Especially on the Serum Lipid
Analysis of the Patients.

Junji Nacar, Michiyo Furukawa, Yoshiaki YAE
and Yoshihisa IKEDA

Central Clinical Laboratory of Kyushi University
Hospital, Fukuoka.

It was elucidated by the Research Team of Kyushu University for “Yusho” that its
etiology is the chlorobiphenyls poisoning and our charge on this problem was to analyze
the chemical constituents of serum and urine of the patients, Many analytical data were
obtained by the methods, used routinely in clinical laboratories and some findings, which
indicated the slight injuries of the liver functions, were obtained ; slight elevation of the
serum transaminase and alkaline phosphatase activities, decrease of serum iromn, urinary
excretion of large amounts of amino acids, and so on.

Among these findings, it was assumed to be a significant sign that serum of the pati-
ents showed often lactescence, which seemed to be due to lipemia. Thus, our attention
was turned to analyze the serum lipids of the patients. When cholesterol, phospholipids
and triglycerides of the serum was determined, the former two were in the normal range,
but the latter was increased significantly. The ratio of 8/« lipoproteins was also found
to be elevated, From these findings, it was elucidated that lactescence of the patients’
serum was due to hypertriglyceridemia.

It has been known that free fatty acids of serum are decreased, when carbohydrate
are administered to the normal subjects. When we carried out this test for the patients,
some of them showed the same interrelationship between blood glucose and serum free
fatty acids as that of the normal subjects, but the abnormal figures were found in the
other cases. The latter showed the elevated blood glucose level even three hours after
glucose administration. In all patients the level of serum free fatty acids was found to
be increased at fasting and the decreased level of them after glucose admistration was
higher than that of the normal.

Next, the gas-chromatographic analysis of each free fatty acid in serum was carried
out and it was pointed that palmitic acid was decreased by glucose administration more
significantly than the normal did. This experiment was assumed to indicate the abnormal
accumulation of palmitic acid in the serum of the patients,

When urinary neutral 17-ketosteroids of the patients were analyzed by gas-chromato-
graphy, the elevation of the ratio of etiocholanolone/androsterone, which indicated the
occurrence of an adrenccortical hyperfunction, was found, though the urinary excretion
of total 17-ketosteroids was in the normal range. This finding seemed to be interesting
in the relation of fat metabolism and adrenal functions,
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B 7fj? ) v = 0.7 8~12 EA W SIIRAR
r- a7y v |33 14.8+2.1 8 14.7+£4.0 15~21
F o — v R B4 1.1+0.28] 0 <4 Hfr | Maclagan!®
e R m|17 5.2+1.5 3 4,7+0. 8 Bifr 4~12 Kunkel®
® 2. WERAEFOMBEESEERILEY
B - 19 A /I B o i
o N - =l i E O P yil ik
n ¥ + S.D. n X + S.D
TR ES g EX 22 12.34+3.6 12 12.3+2.4 8 ~17 Auto Analyzer
R fife 11 5.0+1.6 8 5.0+1.0 2 ~6 Henry 59
w- 7 Y ) #EE 4.940.4 1 4.7 3.5~ 5.0 | Rubinstein-Pryce!®’
yovrF = v | S 1.040.2 0 0.8~ 1.5 | THf - W

BT mg/dl 2RDT
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6. IMiEME
MBS 7 27 2 - ¥iHEL, RETIZRR RE

N \ B 2. Rl =2
T B moE s % 5 33155& U, GOT<GPT O @& S NIz, 1217 LN
My L6 F B & @ E BT B TiE GOT D LB, MADZNL D
pow oy M NG MR kxpor. mEmmBARRRC SRR, 7
A+ 0y 0 0 0~ 27 VAU BRI RO LR BRI, ©
TRNGE U 36 15 I~ 35 NODHBEREZTEDLHE, BTWRINDEBDY
Z LA = v 548 863 8~ 83 CHD .
+ 1 v 366 836 10~ 53 7. R 1T-» 25w 4K
AR 8| 18~186 DL 5 ICIERE TRIEIE 255 § Ob%h
if vUVUR R B 9~109 D BRENREIE AT B4 Pk L E L OEERRIT 5
;ﬁ ‘3 i j 132 2953 :i:;;; CEWREVDT, ZOHBO—HITHN 5 BRI
N | 1737 SE, R 1T F AT 04 R ORERFTEON. 20
120 %5 v 70 135 6~ 21 TR Zimmermann OB RO, B
N ] v 63 61 105~239 MIEEICTIUVTHIEED 5 NAKBIL B U & A KIEHEOR
A F F o=y 21 49 15~ 24 hiT, N4 73 10X 37205 p-(Diisobutylcre-
Avaqg vy 84 106 22~ 69 soxyethyl)-dimethylbenzylammonium chloride
o4 vy 47 71 59~139 DMK 4 7 — VB Mo 125,
Fow vy 104 247 32~ 6l BREFERIRIND L 51T, BEBLE 12D
7 1;”17’7;’ 217 l(‘:é 31; K 1 BB TEREEC b otr. L L7sns b & Ho
]\ f'ﬁij‘T I e | 3.2 A7 64 K OWEBKICIRD TR DT, Z0%
o=z 0 0 0 BYAIE 21375012, BEORT 04 K ORIRI S b
Y S > 243 118 33~.189 BABETED OIS, COBELRT v Fuxro
ERF Y 743 1170 11~ §7 YA ExFF a5 oy (Bt OHIRESR IS
R I L B £ 5. BERHORELHNE
AFNERFSY] 344 213 | 2~ 30 = e lm L@ e B2 e
-7 7 = v I|E W|E B 0
o 35 8.3
B-AIBA=p- 7 3 / 4 VRS 49 5.4 9.3
NPT I nn R MW F | 1.6
'gvﬁ:/@ﬁwﬁ:/&TXA7#/%m 28 10.0
BEAFVERFO VIR I-AFNEI A F L R 6.8
AFYYDEETHS. s 7.5
B 37 ¥ 5.1 8.0
VRSN EEETREHED S0 %L -
DA DI iEE # PR 5~10 g/248ER]
x 4. ERFOMBEERE
R Ao 5’ - \
o HC =l E W OED OB il i
n x¥ + S.D. n X+ S.D
+ b Uy 4| 54 14242 17 140+2 135~152 | Auto Analyzer
v ) R B AR B | 4.0+0.4 17 4.2+40.5 4.5~5.5 | Auto Analyzer
jicy * 53 104+3 16 103+2 96~110 Auto Analyzer
Howo v .| 29 4.6+0.2 13 4.7+0.1 4.5~55 | % % 4 i

Bz mBq/l &b
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KIFEHR - FN1F 3

x6 MEREFOMBE &

AP &Y MEEA

% A 4N R - .
IE ¥ OH A ¥ %
n‘ £+S.D. | n + S.D.
B & ok 50 \ 90+34 17 83+26 100~170 Kingsley-Getchell!?
I
BATT #g/dl
xR 7. WMEBFOMBEHREE
- 179 A 7] IR - .
[ kS ~ = IE % # H %
n ¥ £ S.D. n X + S.D.
GOT 70 24+19 12 3623 5~ 40 Auto Analyzer
GPT 48 23416 10 21+11 5~ 30 Auto Analyzer
F 8O oKkZEBEE 24 278165 5 284424 100~450 Cabaud-Wroblewski5’
LN = WA 4~12 | Auto Analyzer
Tk vERER | 65 10.3+3.5 | 11 17.434.9 | 208 955 | (Kind-King 19 Z5)
*BEBAIEOEDEBYVTHS.
GOT, GPT : Karmen Hfif
OB OB K %R ¥ % Karmen Bff
TR VY CEEEEE - King-Armstrong Bfr
x 8 HMEEFORIT-» 1254 F
A:fpll-rt 2504 F
/ n % + S.D. ’ T % W F
s BOA % 23 5.7+1. 8mg /4R 4~12 mg /24557
N 13 7.3+2.8 7~18
B:17- 4t 2704 YORLEEER
) W Zimmermann, 7 ¥ F o LF A aF TeFoxy
OB g S Z F oua v J o = TV FazxF Et/As
& ) (As) (Et) o (DHA)
= | & 28 F 0.12mg/dl 0.07mg/dl 0.02mg/dl| 0.6
ks 28 F 0.12 0.12 0.05 1.0
5 28 F 0.21 0.17 0.09 0.8
7
% B2 I 0.15 0.06 0.06 0.4
mg/24i5Rf
w7 3B o 7.6 0.09 0.15 0.13 1.7
3B F 6.0 0.06 0.12 0.09 2.0
= 39 F 9.9 0.05 0.13 0.09 2.6
bid 5 37 F 7.3 0.11 0.10 0.09 0.9

*ubhwd 17- F I R7 e FOREICHET 28, OBRAGROEELZY T, Ast+Et+DHA
LOPIEDELRDC ERBT A

>

PR

17 7 v 27 w4 FOSRER >E0L 5725 H
Tholr. RERERRINNEES = F VERE Tk
DL, DrnX 2 THERISNIIAT 04 FefH

(76)

U, ZOHRHEESZ X2 UERTFV (11 1) %
BRET A2 #5VvH (Merck) QBB v k&
T 4REDOTEHML, IV AT — % REIEEY
BLUTHAIuew N7 741REDT, 7B R
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xR 9. HE B FH O FEE

i (=) n E ¥ @ oM@ pil *
S v =2 F o o— o |27 181-+43 140~210 Zurkowskil®
W E ) y 27 8.1+1.8 5~ 10 Baumann®
LY S ) w54 F 2 189-64 50~130 Blankenhorn &

*RABREIIG
Fualy, 2FFas/ v roBLfFe Ry o Ro
AT v rREEUTICRIFERE, T F 3 KRR,

IR SIREN B LB YT, HERETIREL
&McEVAsmwﬁﬁﬂ Dbz, TDC ERE
BRI~ OIREE AN B THAE 5.

I. mEEESH

BRI X 5T, BIEF ClRfTRoT dkaE o
5 HIHARICE § BN & BN IO JEMmRETH >
2. Z CTHhNONEIEREO g 21525 ¢
iz,

1. MEavRTo—v, VUBRBSIONY 7Y

I 4K

FEPREEINT & > TR i & TR S Lt B I
oWT, EEEOMmERE 3R 2EE LI &, &
YIWRINALIBEEMASNI., TabbiEa
V2T o=k ) UIEEORIITEREEIC D DI,
FU?‘#%%F@%MbTwL.CDDTME$ﬁ

f5imiReg: Hypertriglyceridemia Th 3 &3
f'ﬁﬂ[: anhiz.

2. MBY REEE

LEOHER X SICHET A DI,
DTHFEY I LD THEENEOEEBLXI 217700,
Oil red 0l E2>TY KEEEPHEL, HEEILL
DT p/a YV FERBELEAELL. EETECO®
MB1L2~2SThHBDIINL, HERETIZH 101T
MAINBLSWWHESIT g/a VREHEMNEL, U
P hZENIITERIEE RIS LI, otz Ei:
PERZOMB N FY &5 4 FEHENPESITS—
DORPE B LA THA .

Durrum 5

WOWTERRFTIE 2k, HFEE mg/dl 2%khbd

K10, JERFOIMIE Y REAHE

w w25 R | nmewm
EE|® 26 ¥ 1.9 620mg/dl
Mo 24 F 2.0 700mg/dl
B 3B F 3.5 1000
fE | & 60 ¥ 4.4 875

* de la Huerga 5% OFEICE Db, ¢OF
B L AREEEERERTICE S E 5.

3. FEEAT & MIEEEEER

IR — DD BEETH 5 & AR, NN
BMEEZMS CEPHAINTIIOT, TTEERMT
SOTHIEC BT 2 BEAH BT 2 L.
BHAWHRRIIBERECRD, BERFENODE508
DOF FoEEROMcE %, 30, 60, 90, 120, 150,
BOpiczhZhnim L, BEMIT OO T 7
FOMBBARY TEEL, WMECMBERZ .
— 77 [V MBS ER i Ml & BRI BT 2 DT, B
BEMABE ARICMTUT, ZEBBIOT R o
Bt 60, 120, 180Nt mL, ZhFhomEic
DWTHEMEIEER 2 ERB L. HEEEROEREIZOX
DEBHTHDN. TROLMEEZ 7 v v F A TH
MU, HMEINTERZ D7 V2 & o TxFMLL,
TRV LUBBENTERILTH Ao NS Ty
THOMHIE Ulc CkIFER, AFHE, Sz Fa:
RFEE).

BEOMBEE, 725 NTZIICHE S nEEIE
BEENL, 1l KHLNBERBYTHDIZ. Tb
L7 R UBERICL 5 s ERCGHT LT, miEEg

® 1. EEEOWEEBERIC K % MAE S MEEERROED

3 T ®GD

E? meEeomoROERE T 60 ‘ 90 ‘ 120 ’ 150 | 180
2 | m ) 134 146 128 125 104 88
? m & & 8 fE R 9.8 — 8.0 — ’ 7.2 ’ — ' 8.4

Hid me/dl XY

(77)
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KAFW - HN 17z AFEHE - MEEA

R 12, WERFOBEEATIC & 5 IMEE & mdEsiEmR o2

W mE| W E B OB % E B A = E
30 60 90 120 150 180
%ﬁ m e 80 133 156 152 139 93 76
NE: m % & & g m 22.2 — | 232 — | 24.2 — | 250
53 fiii i 88 108 118 102 102 105 72
A R 13.9 — | 13.3 — 7.2 — | 10.0
%g i o 88 83 107 84 93 117 115
e moE % O e B 32.8 — | 23.5 — | 23.9 — | 219
§% 1m i 89 107 102 108 125 13 111
Sl m B o R B 30.0 — | 135 — | 14.4 — | 18.9

B me/dl 2Ebd

JEERIZET U, MEOEERE~DETERE & §
W, MEEEIEERIL 7 DI R KM~ LR BT LT,
HIEBEICOWTIE, & ABAIIZIER & HELlom
WA SR oI, 2h Ui RICEE BT
ALNI. U LWTHhOBE S, HEESCIEE
AR & 2 BRI R 3 D30t

IHEORE A MBS RO & 5 ic SREECIZ
SO, UL UKHIT 2 EFRMAE BEITKAIIN
720 ABNIER 12 WWREIN A & 5 KIEREIELIO M
EETIE S5, MEERIERISEEEMC 3 bbb
S5 LIS § Ddsd oz,

BRIOD MFFZEY I B B8 180 FEE L T ¢ 2988
MBI » A5 L LB, DADTENED & |
FERUTZ. U UBEITII IS EISTE O E 274
BEENT, TEOZNEIZEAEELTH O,

EEHSNICZ &%, HEOEE 05 (U883 T
BITHA 5 EBHEBTHA 5 &, EEIFICKIT 2 IS
WERERSERIZIER D L5 75 L A BIK@d 313 85 L,
HEARNC L 220 TROMNE S T2, BRI
B EDBDIIETHA.

4. FEEAIC L A MBS REEIs i 02 E)

COTRRE L 72 2 MIBEEREIERR & 13, 2 Y xF

B (Ciody 7V EF B (Cu:o), ST R LA
VR (Cie:1)y AT TV UWE (Cigio), FU A4 LR
(Cis:), V27— (Cig:z) DT ETHY, FHE
M7BEHEIER DX RRIEHRTH 5 .

EROL S ERE O NS EEHAISSE I BRI
%L, EEHEAMTE > TZORIEME S T T
B9 5 EDEIHINIOT, FROMBEEEERD
SREBRBEEPEEEMCE ST, 2hFhEDL 3
TENT 0% A LTz, BIEBROIBIERINHRE R
Bakhxra< 757 ko,

Z 3 LEREDHERTRYT. ERETHEARIC
SO TIMBEREER WD T DIRFEELTH VA >
B, DWToOVEFUTRORBAITL B CEWVEEIN
7z,

TAIUTTZD U CIHE DB A T A IS IgEs
OEENL, R IWRINZ L3 ZD1D3ERE
L, BERMCI2TE VA VIBOED NG
BUL, ERRURFUBEY  —VEBOWD LD
bz, TR UTHEBADHRS I, BEER I
DTIMEHERN L UABINUIZEETHY, CDES
BV IFUERE VR R LA LEROHEINDSR S
7.

&R B EEFOEANSKOMESEHEROEE (B 4875

}}Té ﬂj]. B%_’ FEﬁ C14:o Clezo Cle:l C ? C1810 ‘ Cls:l ( C18:2
O 0.4 33 | 08 0.7 Ly | 26 0.1
s oW B 60 4 0.3 2.6 0.6 1.0 1.8 J 0.6 1.0

120 4 0.4 2.5 0.4 0.7 1.3 1.4 0.7
180 4 0.6 3.2 0.7 1.1 1.6 ‘ 0.7 0.7

HERZEIEHRO me/dl 2EbT.

(78)
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® 4. HERHOBEARRO MBS EEEIRE D)
B g% ® m W M| Cuh | Ces | G Ciw | Cun | Cu
kN 2.7 6.6 1.4 3.8 5.7 2.1
b |B T E 60 5 2.5 8.1 2.4 3.0 5.5 1.7
120 4 2.2 8.7 2.7 2.7 6.2 1.9
180 4 2.8 7.9 2.1 3.5 6.4 2.4
A
w72 R 2.5 3.3 1.2 2.0 3.7 1.3
y |BOF B 60 4 1.3 5.1 1.0 2.3 2.9 0.7
120 4 0.8 3.2 0.2 1.5 1.2 0.3
& 180 % 1.5 4.3 0.4 2.1 2.0 0.5
- 3.5 | 140 1.8 5.0 6.1 2.5
g | B B 60 5 3.4 13.7 1.5 5.4 4.4 0.1
20 % 3.3 9.5 2.0 3.9 4.0 1.3
4 180 4 22 {95 0.7 3.3 3.6 2.6
B . !
R 3.2 1.5 2.2 4.0 6.9 2.4
o B W #6045 2.4 6.8 1.8 2.7 3.4 1.4
120 4 3.6 6.7 1.2 2.8 3.9 1.2
& 180 4 1.6 5.8 1.2 2.7 2.8 4.9

HF2AERO me/dl 2EbT.
BB T 2BE L FUEF LA LTROR

LUWEIZE, 2770 LB ED OIS .
5. MERZE NS o7 ORigm

HAED EMRIZEEICH T B [T 300 BERTH
b, DL 5 HERECRIEERSEEIED S
NIZOT, WfE NMe &) 8@ N od] & DIgH
SRR U WEROBE  RERSEMIIC Nk
Cl O TUAL ZHUBLUTED TN, 1 ADEE
DAMCNE L BRED A L &R THOI-DT,
Wl &) BB ADLDRESL, MWETIEHE
—FKBEDEHED L ODRHED L. BECOV TR
LWAT2ROHERLTZo. 25 UTHEINI
(sl O TLUA] @ roudh - X%/ -
(2: 1) BAWIRAN, BlEionl. BEs
odh b 200 mg B TH .

EEMEE N0 © TUAL 279 2k Y
FAY— 2 FEOTC 7o00F)bh - X a2/, —0 (2

® 15 ERE [ sC ] ORIERSR

1) BRIETHRTDF AL, BBLIIOLEE S0
DR 2 &0 CIREMERK E Lo, 40° LIFEEH
ST S WML U, BiER 5% 2 27 — VK
LAY Y 2 TRALL, fEieHIH LD b B L
TXFMEL, HRI o2 IS5 7 4 TREBIIT 217
2oz, LROHET MEE 90t bbb
T, HEEsBORETH Y, EROL SRRy
HTELEE U D> fT 78 A 7s otz
DHRERIIR IS WREIN B EBYTHB. F-F
BEOMGEREED A OREE LI OTY, IO
WL DTZD BB 220 223 B 072035, M
NCE] CHETAES, oL LERPED LN
7z,
FRDLME &) OB 2T 7 ) v BBE
AU ACEENEL, ELIEE WCE] Ty Ay
0w hST T 4 IR T E oY v
B, WY ERTIHEIN. —FENENT v 3 F

*j *’l i CMIO i ClGZO i Cle:l i Cls:o Clg;l ’ C13:2
L A S 1.6 ‘ 41.2 { 17.0 13.7 16.5 ’ —
wooE e % Ul g |

w1 | | K 3.0 221 | 107 16.6 3.5 1 161

® 2 H & W 8.3 23.4 l 6.1 31.2 23.5 ! 7.5

HFERERE®ROBERDLT.
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482 RFAFE - H M7=

VIRE SOV T N A UA VB ot BIRT

THEE T & V] Tid Cu B3P bz, Cls ﬂl:l
& L IHEBOTRHRIER OB L EBHRENTH D
1.

TR T%T@Otﬁ HAsa<w NI
4ATCHRBUCHESSED [I2E00] oavziao—
NVERIET A E, MIERBEONIOETH D,
RPEIE ] OigERic, KRBT EEER O
EHERII N B AT 0 — VIEYE DFFAEN ERAVEIRIN >
AR ENIIY, BEREDIZY ZOAKKITONTD
BERIZARARE T H DI,

Iz ¢ &

MIERE OREPENC O &, BEE THRERUITHE
DL, BEEABDLNIEEEE DT, WL 5hDE
BRMADEDEDEBDYTHA.

(1) MBEHEIC DT a2 17 ) v ORED
BN 5N, Ui LZOBHBIC OV TIRE
ERETH 5.

2) MEBAE TN Y Y 20T L BRERD 2B

Tk, MCEBREERED SN hoiz. DY D
A@Eﬁ@@%oitKWTé

(3) MPESIBD LTIz, B 6<¢*Hmiﬁ
KRN -—REGD—20 § HAL/EW.

(4) WECMIE -7 3 BREN EREHECHo
DI b 59, B & BEEEE TR
KETHY, & EZ0 )70 vk O
DREZ O, LD LIZEYERANTIIN
T 3OO B B O—D DR  mh
T,

(5) MEWETIIFS VAT 3+ —%, &R
Tk GOT FiEoBED LEPEY L. 7
v VY CEREETETEYE &, IERHHO RRAR
Whote, COTEFHEILY Y z=—iT &o
T,%é@mﬂwﬁ@ﬁCOtC&%be Z

BRI LEYITTIZN UINROT DSBS BN T
& M&%?m CREVOITNOBEE EY Y
Ve R IER B H o7,
6] R 17-» r 254 ol BEERE, B
WEEGHICHDIZ. UL UHETE Y v Fe
AT BTN T AIFA AT 7 0 v OHENE
, ALY 7 2 = — M kD THEED B BT
BCHIBHERVEVDIOED 505 L EDH
HWahs.
(7) Mz Vv 2RFn—-vE ) R & IEREEIC

CAF D - HEAEA

B, MY F) T4 N OBIIHEE S T EE
Hohr. FmE ) XAEHER ONTE 8/a
HOERFEPEREI N, MECST 2B~
V74 REMOERIIBAERHETHS.

(8) WEEAMIT L 2 Mgk, EREE BEE
EWdol. BETHBEEARE IRWET, 2E
HOMBEEL Y BIML Tz, LxLbdho
BECRNTE, BEARCL 2 TOhY 23810
BHREEZ R T & DIz ez,

(9) EEAMNBOMNEEMRIEROBRL, —RICE
WEITH DIz, UL LR 52 A, BEA
TR0 B EMIEROENEI:, ERIRL 5T
20T E o7, U ULd 2 8EEI 3 BE AR
BTh, MBEREIENRDS % DI DSk 2 H
BB s OB H o,

{10 WEEMIT X >T I WHIsEDS 25845 &
&, EDEX DR T 5 &, RN T
BB AR L DT8R v 3 F VB0
DERTHD2I. TOTEpLHEETNIE, WE
TR L MBIEEREINO 1ERIZ, v Fvig

DEETHA D EHEINS.
1) WECEE T REERO N Kot
DFEBE DN T 5 E, Ll NI ITHEL
T Cis I5M, & ICZDARAFID DV EERL L
Wiz, EIWE T midarvaso—vg
WEh-oiz. TN 6 DEEENEE Y x = -V
s AMERIEERBET L, 0L SwEddT 3
PREBOWEICIFT RETHS 5.

CHEZ RO EAKRBERRIEERATE 8
BRLMRMSRMBOSKEHE, BELKRMEE
BEINRCNAKEENERERERISLHEN, BRESL
OWTHEER WKW KE ZWR BN,
BREEBCEROB AR LE b oKD RRE
HREEMOBEIA, BEREBECBIIIh2BO»%E
DIAICEL BREHLI T 0.

pra 73

1) Baumann, E. J. : J. Biol. Chem. 59 : 667,
1924,

2) Bergmeyer, H. U. and Bernt, H. : Methods
of Enzymatic Analysis edited by Bergmeyer, H.
U., p. 123, Verlag Chemie, Weinheim/Bergstr.,
1963.

3) Bijerre, S. and Kita, R. : Clin. Chem. 13 :
7117, 1967.

4) Blankenhorn, D. H., Rouser, G. and Wei-
mer, T. J. : J. Lipid Res. 2 : 281, 1961,
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5) Cabaud, P. G. and Wroblewski, F. : Amer.
J. Clin. Path. 30 : 234, 1958.

6) Durrum, E. L., Paul, M. H. and Smith, E.
R. B.: Science 116 : 428, 1952.

7) Henry,R.J., Sobel, C. and Kim, J. : Amer.
J. Clin. Path. 28 : 152, 645, 1957.

8) de la Huerga, J., Yesinick, C. and Popper,
H. : Amer. J. Clin. Path. 23, 1163, 1953.

9) Kind, P. R. N. and King, E. J. : J. Clin.
Path. 7: 322, 1954,

10) Kingsley, G. R. and Getchell, G. : J. Biol.
Chem. 225 : 545, 1957.

11) Kunkel, H. G. : Proc. Soc. Exp. Biol. Med.
66 : 217, 1947,

12) Maclagan, N. F. : Nature 154 : 670, 1944,

13) EEM, FABRT  EEBRAS ¢ 51, 1961,

14) Rubinstein, H. M. and Pryce, J. D.: J.
Clin. Parh. 12 : 80, 1959.

15) Zimmermann, W. : Z. physiol. Chem, 233 :
257, 1935.

16) Zurkowski, P.: Clin. Chem. 10 : 451, 1964.

B (MESRRE O

2 LT AT T — I

MEBZEOME ¥ & O FMmIRa Vo255 —+
(ChE) #E¥:%, S. Hestrin @k (J. biol. Chem.
180 : 249, 1949) % Z/EML CHIE LIz, 4BIOF
B BRI ROBEE ez,

7% ChE 11.6--0.8 (EH4EH 10~15, Mfz
MiE 0.05ml k> TIBIZT 2 F1va Y Lo
DIzHEL A EEEED M 3D

JRER ChE 33.4+1.3 (IFREF 30~35, Biff
i L ml AOFRMERC S > T0FMRCDEINS
FTFal) D mg )

BLEOL S5, wih b EF#ECH > TREIZE
EOREY ARAS IS oY

(81)
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Wb HRIEREDEBERFRICDT

MR SRR IR 3 50 HE
oM B BheME K REH

Histopathological Studies of Skin Lesions
of Patients with Chlorobiphenyls Poisoning

Masahiro Kikucxr and Michio HasgiMoTo

Second Department of Pathology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

An outbreak of acne-like dermal changes was seen among the people who used rice
oil producted in Kanemi Co. from May through October 1968. The cause of these dermal
changes was proved to be chlorobiphenyls poisoning after precise chemical analysis by
many investigators,

Histological examination of 24 biopsy specimens from 18 patients was carried out.
Acne-like dermal lesions were characterized by marked hyperkeratcsis and cystic dilata-
tion of hair fellicles, and marked increase in melanin in the basal cells of epidermis, In
some cases, slight perivascular inflammatory infiltrates and foreign body granulomas com-
posed of lipid laden cells were found.

These lesions were similar to that of organic chloride poisoning. It is concluded that
dermal changes due to organic chloride are caused by not only direct cutaneous contact
but oral administration of these toxic substances,

— TR DR HRATEIC DV TR IR B % i3 U DO-

AN S PA FfS, BRI ONT bR S
HEERAKEDEBEIC L ST, Wb 3 BRRIERLOAEDORE, HHmAE, e
REEPELT A3k {HenTnsd &l DOEAL, BERTOBRLEDOREE, BA0BE/IL,
ATH 5 (Braun). [HAI 43 EEED 5 @R 2 dud P’\J}"O)?)AJL@ BRITE T 5 MEEBEOBERS 5 TR
& UTRBOFEA R A 12K PE DR ED 2 Dl , BREHBCRFEROEE, FiER, FRO%
TEEFR DR TRA LB ERILKRICERTH 5 ﬂc CONTHR DT BASAIIE 2 EE LT3
Kanechlor (Chlorobiphenyls) k% DTh% Dy, BEES, Men, RERES, NI, AW, cobhd, 1

T EFRIMEGTFIRIC X > TH L T e s, Bk WThHA
BN LEERE OEBLERMR 2R LB D T2

DI THET B ®E R
e . AT 186 24 HpfiIT T ants., E51 3%
REMRZSUICRES A BB SAFICE L UEESITAT LTS, Bl 8 bl

BREMEHE UAER 2 2L WO AIEEE S I 10BITCH B . REEROFEB 5 £ TOH
Wraniz BEOBEDSHE LN EREMET R Bk 00555 7HAT, 4 AU ERBLUIEINS
BREICREN S NI OTH A, CnoiEhz 109 V. EREGRALSEES 1060, B4, e, FERE
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An Autopsy Case of Stillborn of Chlorobiphenyls Poisoning

Masahiro Kikucur and Michio HASHIMOTO

Second Department of Pathology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan

Mamoru Hozuml

Department of Clinical Laboratory, Kokura National
Hospital, Fukuoka, Japan

Kohachiro Koca, Shigeo Ovosni and
Masatoshi NAGAKAWA

Department of Gynecology, Kokura National
Hospital, Fukuoka, Japan

A mother of a stillborn, 25 year old Japanese, used continuously rice oil during her
pregnancy from January to October 1968 and was diagnosed as chlorobiphenyls poison-
ing nearly the end stage of pregnancy because of acne-like lesions of the face and thigh.
On autopsy findings of the stillborn the skin showed dark brown color similar to that of
negro. Histologically hyperkeratosis and atrophy of epidermis, and cystic dilatation of
hair follicle were observed, especially in the head. Marked hyperemia of all organs,
atelectasis of lungs and slight hemorrhagic diathesis were also noted. Chromatographic
investigation of the skin and subcutancous fatty tissue revealed the presence of chlorobi-
phenyls among them.

Cause of death was coiling of umbilical cord. It is concluded that cutaneous lesions
due to chlorobiphenyls may also occur in fetus through placenta.
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The Chemical Studies on Detection of Toxic
Compounds in the Rice Bran Oils Used by
the Patients of Yusho
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Chief of the Group of Chemical Studies on Yushe:

H. Tsukamoto
Faculty of Pharmaceutical Sciences, Kyushu University

Members and Their Associates:

S. MaxkisuMmi, H. Hirose, T. Konma, H. FukumoTo,
K. Fugumoro, M. KuraTsune, M. NisgIzUMI,
M. SmiBaTa, J. Nacar, Y. Yag, K. SAwADA,
M. Fururawa

Faculty of Medicire, Kyushu University

H. Yosaimura, K. Tarsumi, K. Ocuri, H. SHIMENO
Faculty of Pharmaceutical Sciences, Kyushu University

K. Ueno, H. Kosavasui, T. Yaxo, A. Ito, T. Okapa
Faculty of Engineering, Kyushu University

K. Inacami, T. Koca, Y. Tomita, T. Koca,
Y. Yamapa, M. MivacucHl, M. SucaNo,
K. Hor1

Faculty of Agriculture, Kyushu University

K. TAkESHITA
Ressarch Institute of Industrial Sciences, Kyushu Usiversity

K. MANAKO, Y. NAKAMURA
The Fukuoka Prefectural Institute of Public Health

N. SHIGEMORI
The Kitakyushu City Institute of Public Health

The particular brand of the rice bran oils (Kanemi rice cil) which was believed as
a possible cause of Yusho (Chlorobiphenyls Poisoning) was examined by a variety of
chemical means whether or not it contained any toxic compounds. First of all, consider-
ing the symptoms of the patients, it was assumed that Yusho might be arsenic or pen-
tachlorophenol (PCP) intoxication, however, either possibility was ruled out soon because
contents of As and PCP in the oils which were used by the patients were nothing or
negligible, Finally, it was proved by gas chromatographic analysis that the above oils
were contaminated with a large amount of a mixture of chlorobiphenyls which was used
in one of the purification processes of the rice bran oils as a heat transfer agent. The
content of organic Cl in the above oils was determined to be 1,000 to 1,500 ppm by
chemical and activation analyses. It was also found that most of the components of
chlorobiphenyls (especially, those corresponding to the peaks of higher retention times in
the gas chromatograms) was retained in the adipose tissue of the patients for quite a
long time and transported into their fetus through the placenta. Above findings were also
supported by animal experiments.
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R, BB L OO 3MEITF T 5N, 207
NHEDORHUCH I3 C it

EBELL ZDONNREDOWE BT HIEFEL
T, VWhOAMECHEAYERZERT 2100, AER
FDFFELORER U3k h 2 2 BREK KB
DFAPEOERAE (UTEREHE T 2ATFL,
Z DIMO—RIERIC DWW THE T 2 Skic, By
VLR YNOLEE T IIN & A N el

ZORE, THeOWEEbN I e EH A EL
O&BEE, T HBERRESK PCP (Pentachlo-
rophenol) 75X DEAR TNTHEIN, BN
KA DRSBTS U T S AT U T hnahdi &
Bbe 7 2= (FRmEHF 7 0—0) ORERA
DEED, FELTHRAI oY R I7 4 —ICL A
BhbLpIC NI, I5RBEBEHEDR R
Blg, »HAVZBEZOTEER, Bk ok M
DI ) DBROEILE Y 2 = — VEDIWBEET S T
EDRERINT . RIEITBNTIR TN 6 DYHTHEE
OBZNTDONTHRANA &g, ChEFFTUTH s
N1z2, 3OEWERD S LETEILE T £ = — VR
ST OBRH IR ORI DN TR T 5 .

EBSE BRELUER

1. H02, 30HERICEYT 285

BEIR LW 360 & MEEIR & Bhh B i
WEEIL s, 2502, 3 OEEPHELTHED
BRI OIBA UL, ZOEE Table Lic—F51L T
Y.

D5 LWl 5 & O BE LRI R i e TR D
Dagdh, TRzl 2, 4-v=hav
=SB R T FUBEY, R USRI

Table 1. @ 2, 3 © #& &k

M - 334

EYATK O U, R b & E0RRE) 10
mg %» CHCl; ¢HiHi, 5% KOH-MeOH ¢ 60°,
2 G RINAC IR U o 880 1 U CA T = — 7 LGS
BRI L. e o7 A 2 T itk b
FMEUTRREON Z 7 o~ M5 7 4 -0k b

LTz, CEE: Bt GC-1B, /KFEHRA 4 bk
Hi#% ; #7 & 1 25% DEGS on Shimalite (60~80

mesh) 4mmX150cm; 75 A3+ 193°; sikliE
B 280°; AEHESIEE 1 225° X Y P A 2 1 N, (25
ml/min, 0.9 kg/cm?)7.

Table LIT/RIHRD 5 bR, K7 Atags
K RBEASIEERC DN T, BE &Rl ofic
UWZEEEESD SN2 oiohs, B {tdilize 5 o
WA Z = VG EEM DT REE L b B EE R
Ut U UBEEMIZELE L D 3 Cieh b OH’ %
FELICLEDTHY, TOBIILLAMKDLLEEE
ABNG.

2. #RICEEY 5%

1) (k=i

AIEDTERD> & RO T L EHEIED
NIize, WS 6 ks L O 4 Bilkic o,
BHAHBETGRO T HRICHE LY, B33 X IR Lk
& O ER 2R, Gutzeit Bk b 2 LIRSS, B
i & W & Oz e REBFRICHE UEED=E 23
DY, WINSHEERE LT 1ppm YR THOI.

FREERNC D EF U BAERBEY Ik b v
Z, FIEECES = o 5 VO ERIT RO, WV
ThRETHONL.

2) BB XERH

EBROERSZSE Xray tube : Machlett OEG-
50, Tungsten target, Voltage 40 KV, Current 5

S B H S| B = 7 st i} i
[ i 0.75 0. 57~0.70
ﬁ (8 v _* ik 13. 4~39, 4 1.2~12.1
CE RN RIS
oo K = o~ v R
GB A v =0, meq/ke) 16.5 9.6~11.0
g A B & B 3.01, 3.51% 2.73, 3.08%
) AN S v F Vg
X OE OB K kB W OB * A v A v 4 v
2 F 7Ty v A F T ) v &
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mA ; Spectmeter : M2FELS, Goniometer K IIT ;
Detector : Scintillation Counter with LiF # Y
Zv.

BEMN, dfMmezzn s 18G4 5@
THEDTIREAR VL —ICEAL, FEFEETREX
HRARY N T ABRELIER, MTICEEPRD L
otz FI BRI OW TR methylarsine ox-
ide (CH;AsO) Z%sdfdnicysf@lL, 100, 40, 20,
10, 535 & 0° 2 ppm OEHESLELE JI5 L T X X
Ry MV ED, Ko OFEETDOINEERCE Y E
BUNHER 0+ 5ppm Thoiz.

P EDRERN L e RE R ESBESREREN T
W EDTRB I N,

3) Wbt

KEZOTICEREY FETH  KUR 5UABTH
SX10n-cm 2.sec7l; Hw— XY b @ A — R —
: RCL 5123 & ¢ 1024 channe!l analyzer ; Detec-
tor:2cm® 335 0F 22ecm?® @ Ge (L) 29 R & .

BEM, Sz ZFhi®300mg 28 mFL
FECHAL, P KUR Q=2 v F oy 7 Fa—7
T RO TR P TFRS 277700, _EiiDetector
BIAIZNNVANS KT F I A4 F 2 BOTH 7 —
ARY kA b ) —RyTe0, Bl 5L U t; Cu, Ni,
Zn, Co, As, Hg o 10~100 1g SFEEHKIEK & D
Ly ZhEFNEEL:.

Z D FERBEMFO FESBO a8 v |
ppm PINTH 5 L EMEERINT.

3. BEE ARFIMEotoEkyEORE

BEM B RD, EIEERS, PHEESCED 4
I Z2DOBRDECOE, TREBKESEE R T8
WIDE, DAV HOANF Y UBEKRS 2%
FNT N3 —VTIREIH Ut o 5, R
PZNZNRABCMIEUI A DEHB L >, HEEy
BV NTTT 4, BAREN AR MY, BLU%
BEARSSE2RWT, B, AR Gk
FD 728 OB RITI2-0120%, SR E QIS0
THICEEYE DB HD B>l BEORER
FHZ RUE R R 38 < SR 1z %% Pentachlo-
rophenol (PCP) DEA B Eitic Xk 2 MR L%
BIEZHFAI AT b FT7 1 —OBESHIC.

4, MBEHKEEE T T Z—LOBRER

FTTIRIRNIZ & 5123 PCP DR A DB EE
INTZDS, BT 2L 7 ho vty PF p —FRHIER
(BECD) & aHArav v 574 -5, BEN
HiZid C 0 ECD KB ERES SR § 228 O(LaY

C97)

DL BRFET S CE PR IN, Z OEEEH
HSRRME A O BERH~ DL BRA DO IRE X
1, BTCINLOF A2 0w -2 BE 72 S BB
KEKSHE L b =S homadi ity 7 = = — v
KRGS % 4 DTH A L EDTERS NIz,
1) #roa< 974 -k 3FEE
i) sExloiEu
BEWMTHRERBN, ey (b Ghe 15%
73— NaOH i 100°, 60 Dnsies s o 4k
W = -7V THIHIT ) $721d AOAC B9 (o
NFTUEIREAM T - 7 VISR R A TR LT
T =M VVTIREMBL, % 2% NaCl %
72k NaSO, KEHICHIT, % ~F¥ Tk
TM=—7VTHBL, Z0OHt% Florisil 55
DTHITZF NI —FVEEF (6~15%) OD~AxH>
FIEAMT - TV THEH I 3) W TEBERLE
WRBREL, ¥AZuv hEEE L.
7833 BRI D & &  EREDMIE % 77750 iR
BHEBIE U,
i) B 0%H
T2 DDEEL L UEMT T,
(7D 1)
EE B GC-1C B RIax 757 4 —
it 88 « Pulse type Electron-Capture Detector
(ECD) & Hydrogen Flame Ionization
Detector (HFID) % L RS »
1T75o1z.
#7551 1.5% SE-30 on Chromosorb W (60~
80 mesh), #5245 A 4mmx2.625m
BT SNER 200°, HHBSREE 2000
Carrier gas : N, (65ml/min, 1.6 kg/cm?)
ECD : Sensitivity 10?2, Range 0.8 or 1.6
HFID : Sensitivity 103, Range 0.8 or 1.6
(z@2)
ZE:EE GC-1CH y¥Rrnv v 757 4 —
88 : Pulse type Electron-Capture Detector
(ECD) & Hydrogen Flame lonization
Detector (HFID) % meErfEH .
717 4 1 1.59% OV-17 on Shimalite W, #'3 x
#15 A4mmx2.625m
BT AR 2007, SUHERERE ¢ 200°
Carrier gas: N, (30 ml/min, 3.2kg/cm?)
H,#i & : 40 ml/min
Sensitivity : 103, Range : 3.2
iii) SEEEHER
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BT ECD KBEOE N Y —~ 7 B HRE &

N, BOTRTOHEEE BEFED H— % — %2R
L, LoD — 7 GAlEINE UIEILE 7 = = — v
DY —IBEE X —F LTz, —TT M T RIFRE
(RTY 44r2Cic GR{L 27 = =— i ORI
RIEEAEE -2 2D, TLABOFEN ¥
IHRBINAREET, BEHOACEREDE/LY
7z = —VORBADHEZ I,

127 UBEMOR E— 7 O HT, Hiihy v o=
— VDB — 7 O & BFEECEA—TIREL, B
ZE T L 7 » == 5 RT O/NINER
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Fig. 1.
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FHBEHOREN 7 v~ 77 2% 20 %Fh Fig. |,
Fig. 2 6k OF Fig. 3 Wiid. $hedk# (202) T
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f77xo72 HIFD ik 2 E#E s Lo Ele 7 2 =—
NORFEN 7 o< NI Ak Zn%EN Fig. 4 BXLO
Fig. 5 R, COFETH BEHMEY & HE
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Fig. 4.

| Mo,

Fig. 5. v y=—w (&4 202)
T REEER (49

2)%%WWX&ﬁbwmiaﬁﬁ

gt HFID it X % fmvl\ﬁ°574~?::kﬂi
B EZHMEY L b ’ﬂﬁL Trz— D E— D —
X, COWHBMVERENTHL CER2EBAD L, m
WHRERSFBEIN TN S L E2RBULICH, 7
v udb s BRE UT R LI RARIN 227 b
(JASCO IR-S) 3 By by = —0b
LT, BETIEROYRIZDO—E %R I,

MEZEDZRYZ Mk Fig. 6 WRT.

3) BEHHFOEFTHEEOER

INETORE» S, BERAICE»SY ZEBOE
bE7 22— VRBA LTINS L EBDDOIzDT,
Bl 6 R, RRmBEEI - S BN X O
L 3/, WhOEREREZHELI.

i) BT

A ERE [ERERAO—EEH " 1 I,
BEHG 5 8% FRICHERL~N EY S0ml icen
U, % 50ml oiTT 3 [EreE U Mt Esil
YR BNTIDB, 4V Tn = rv7a—v S5ml
BIOSE Na 2g 2k, KB IR L T03 M3
WIwA., Bk 20ml 2EZELUTHBASELPBELT
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BAEWMHI B LOEE T = = — v OFRABR A <=7 + v (CHCl; 15#)

Affifbe Ty = =—ov, B BEHMCHTY, Hih: BaER (%), i EE @W.

MARRGD Na 255 L, WBTHFHLIOLI 5
IIEE S ml 2inz=F vz —5v 15ml T1 ES
UTZDER2HTTIER MRS, FHOI kRS
W& 5Tk Sml T 3 EIFEVGBERIS RIS L TRD
BHITAL, Fvr v sgicT Cl A4 4 v ORE 21T
gtz

Z DfEF% Table 2 (—§59 5.

Table 2. it OHEREREE (LRI

woon (GO s K [clas em
BEMA| 1,020 \ B E 1,080
BHWB| L0 mHWF 1, 500
B C| L070 | B b MBS L
B D wmA

i) LT
WS BT T 2 A OUT TR AT, B

38 (A, BBIUC) BLURmic-5 Cl &
PHEE L. BARIC Br 8X* Na OEE T2
to. EERBNICER U CL Br, Na 021211 10~
100 ng SRR & OHBRC X H1Tso7.

EEHS LORBBOT v~ AR T a ks
n#N Fig. 7 810 Fig. 8 Kw®d. eht bbb
Wik SICEFZNCE BCl OFFEE Y- hb D,
Cl LISV Tix Na, Mn 540 Br BRH 3Nz, o
Br i3 Cl tRieBET 230 EbIA. Nad Mn
REESEBTH A I-DIC A INIBRIC L % 50
EEDbNA. VA O — 73 AR O BEICERT
2EBLLNG. MEMICIZ BCl OY— 23 L
PRHEINISN.

Table 3 /CEHM, EHEAFAD Cl, Br 34" Na
SRPNTY, BBEHACIEZE CLEEINTE
b, WhhTE CLIZBRAES TR TN, £
Cl &8O & Ot Br OFELRED N8,
ZDEE» SHEETIE Cl &4t
WRAEL Tz D& EbIS .
BEMPO Clid, Chn»Bimg
TEE128D Cl SBICHA &
DB LENRTEPSTEED B
DEHERINIz.

PLE O FER 0 BB I
Cl & U7 1,000~1, 500 ppm O
KEDHEE 7 22— VD BAD

MR It TN E S
BEIMANOE HIEFRARE, B
CEREUIEIE 7 z =— v &
E—#EL T s0hs, FEERIE
BIERE—EAE LS 5. Tk

)
©
~

o
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- et
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\\7 k i
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Lj n v
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Fig. 7. BHFMOHT Y 2—H2 <RI 74
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L0 FEE . <N 53
s o | < e e o . .
S I W DY NN A

TAHLE STl 7 2 =— (H
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Table 3. Wi ClL Br £kt Na 48

(RS 643 H7) )
# ¥ | Cl(ppm) |Br(ppm) | Na (ppm)
m o o A 1,100+126 — _
& F oy B | 1,2004147 | 21+£2.0  0.4+0.7
B 4 C|1,200+144 | 21420 | 2.6+0.9
Mo A 18+12 | 0.3+0.5| 1.1+0.6
s B oM B | 7.4+11 [0.32+0.5| 0+0.5
st B il C | 2.9%15 — _

BTHHDT, BEHPF OEE T 22— VBB X
2,000~3, 000 ppm FEEE & MR N 5.

4) HA TP UETA AT A NRIBEY T 2 = —
MBADE D

FRULBOHEY 7 « = — VB ADEZEHIL,
CREEVFESR LY, —ELTHVTERLED
T, U bBEARCBINGE I TV ADY
ARG A RFANVTHAED, CADT 4 AT A4V
O—IT N T RHEE T 2 = — VBADHES F 2
VA= N AP (R QY - R Uy (ol

MOl o5 HM43 43 ~10 Bo b 0k
HB8IWREINTBED 13 %5 v 8gg o) v
7L, 3ALBOEDIEONTIENEINIRAEY
NRTOBFEIC>E LI, A2 e< MO
ROMTH Ay v MG, RO 2TEHEOWT D
otz

(AB) #fk 5g% IN =%/ -, KOH K 50
ml gk h 18 bL, sk 100ml T4
W — MTEENARL, TFbn—F T 3 EE,
RIS TEER2EEL, BEYRA~FY
AT ED L, Florisil #5954 (1.0x12cm) @,
Z O S0ml @ 5S4l 2 TFEN AL v e MThT
AL RN

HAZa< hFT7 4 ~DEBBLIOEZEELTIR
BEGC-1C, iR ECD, #9255 4 4mm
X200cm, 5% v Va3, DC-11 %35 AEE : 190°,
FRHESER « 210°, 2% ¥ 7 % A N, (48ml; 1. 1kg),
Sensitivity : 102, Range : 0.8 % q5fH U7z (FERE
& 10ppm).

(BED : lER A FH 10T 10 BITHERL, 20
FEH Ao bERBE L. FRT e MEEEL
T, BiEd4 0 1) @i © (2@ 1) 20z (E
PR S ppm).

ek, 107T®EIZO XD UIiESE% Table
41TRT,

HE - #1334

IR LHLNRE SR EVEDLEDTE, 25D
E~PEOBEIC LIE LIS E 7 « == VDB AD
D51, FOT 3 HHEEI S Z DBRAMER X
.

5) WEUELe T c=— (HFx27a—-1) O
Cl ERIT DT OWRE

B3 7 a—-HEEc IR, AmPo ClE&8iR
BHEVDNBY, B4 I EEK K SEHL H N
UiREROEE 7 22— (FR 2 a—) LD
ETi4BONEELY ClEB82ERELIC.

1) BE7 7 20 ey

Schoniger ¥ & HEN % & DT, ok (10~20 mg)
B SV ANEER 2 SR U 7 5 A2 T
I, BiEA AR 7522k 0.1 N NaOH 10 ml
BIO30% HO, 2ml X b7z 5 BRI S &
DT ez =V BN vk fEREEE LT 0.01N Hg
(NO3D,® THET 5.

i) €7 2=—n3 MU D 2SE

=K (200mg) » Pr=icEnl, IN-©7 2
=—=F b YT ABRI0gRMA, 30EY THH
Bor AbalEaEl (ZOREEOEROLTE
795 & S HERIGEREITINA %), BTN 0.1
N HNO; ¢2EfHL, Hg (NO)), THET .

i) ARSI & % #r

mrEEEmTh D Cl 2BOTEL 2 EA.

iv) Ea b

BrEdEEEdo ClEBOTEE2HA.

UERd4Ec X 2ERHZNZN 4.5, 48.5, 47.3
B AB.9EL 3BT, FIRHBEOEBYHBY
ThbEWHEBERINI.

6) HIhE 7 ===V (%27 o—b) OFRICHE
ERXE

BEROD & I BERACRRSEDIEILE Y 2 = —
DOBADHERINIZH, HE I EBEK. K. X HiNES
NIZCDBILE 7 2 == VAICE 7 2 = — VBN O,
Bl F 7 4L 0D SEREOERIEEDVEE
NIsH DD EID»RRET 2109, #A70—-1D
Th 7 — VBT T A —Ed s NaOH JKIEHK Chith
SRAEY LT DB, USHZE A~ T L, e
HAarwewh (BEGC-1C; #5492 DC
550 259% on Shimalite, 0.4mmX1.75m z¥5 .
L2, 260°; HiHiEs « TCD, 260°; ¥EAE @ 255°;
Fp U7 HA:H; (1.0Okg/cm?)] T LI,

ZORBERNIBEDO A A 70— VD — ZBITINA T
RT QP3O EIC 2RDF LY~ I BHEL, Z

(100)



EEDEOLENR R 503
Table 4. 71 3B VT4 AL 4 vOBEIE T = =—VEHT
8o |27 awu] s & [ BEEY smu] e o4 [BEEY [ swe
42. 10. 6 — B J 43, 3. 11 + A 43, 7. 1 — A
11, ? — B 3. 16 — B 7. 3 — A
11. 15 — A ” — A 7. 5 — A
11. 28 — A 3. 18 + A 7. 10 — A
12. 25 — B 321 + B 7. 15 — A
43, 1. 6 — A 3. 22 — A 7. 16 — A
1. 21 - A 3. 26 — B 7. 19 — A
1. 29 — A 3. 28 — A 7. 22 — A
2. — A 4. 3 — B 7. 25 — A
2.7 + A 4. 10 — B 7. 27 — B
2. 10 + A 4, 15 — A 7. 30 — B
2. 11 + A ” — B 8. — A
” -+ A 4. 17 — B 8. 3 — B
” + B 4. 24 — B 8. — A
2. 12 + A 4. 28 — B 8. 12 - A
2. 15 + B 5. 2 — A 8. 14 — A
” — A, B 5.3 - A 8. 16 - A
2. 16 — A 5. 5 — B 8. 21 — A
” — B 5. 8 — A 8. 24 — A
2. 17 —_ A 5. 13 — A 8. 27 — A
” — B 5. 14 — A 8. 30 — A
" + A 5. 17 — A 9. 1 - A
2. 18 — A S. 21 — B 9. 2 — A
" + A 525 - A 9. — A
2. 19 + A 5. 29 — B 9. - A
2. 21 — A 6. 1 — A 9. 12 — B
” — B 6. 3 — A ” — A
2. 23 — B 6. 7 — B 9. 22 — B
2. 24 — A 6. 10 — A 9. 25 — B
2. 27 — B 6. 12 — A 9. 27 — A
2. 29 — B 6. 15 — A 10. 1 — A
3.1 - A 6. 17 —_ B 10. 2 — B
3.2 — B 6. 20 — A 10. — A
7 — A 6. 23 — A 10. 5 — A
3. 4 — A 6. 25 — A 10. 13 — A
3. 7 — A 6. 29 — B

DSBRTOREVTIFE T 2 =2—0UT, gy ==
—VFrunFH oLz ZFNRTHB-ELUIZ. sk
HAR Y a— )V DERITH B AR Y 7 2l
HAra< NCEBENT H—~Y -2 %2R0, Chidy
T2 VEBREORT E U, U UMERD
PHEHT A COBEBY Y 2 =— 1% Zone-melt
BT %2 BELIZ0L, A7 57 v e v
WOEHRAIa<w Mo (T804, $90.01 BEED
WBOF 7 2V o OFEEPER NI

DRI DIEIE 7 2 2 —vDERELT, 774
Lok B HRBLED CERHEIDON, EHEERY
T m—vDAPBIEHEBATINERDNS.

T) e 7 c=— (2P o —) ORIZE
T A ERES

HA I B— I E T 2 = — VDIERVEEERT, &
27 ae DS AL S ESERIOBRE
WMThsb. CNHEEYOREOMHEE L 53 HEY
THA T a—Iv § 400 BREESRZEEER 2 A0 TS
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MU, 2NMZNOOWEOH A7 0= 77 28 L0
FEBERHELUI.

I E PR HEK K O Spinning band
WHEERZHV, SE¥0 £4TRE Uz (Spinning
band HEFEE S 150 cm s FHEH 1 1/250 5 BAE
: 0.0l mmHg).

G 116" o U Fh 144° FTIDEICTHIN
hEhIIEREE Lz, REBENBEORLEE, HES
B, Ay v MR Fig. 9 W & T/RLI.

7
5
3
€
. .
N
i NV
R
e CTHETT
Fro 3 [:.lji :
fros C BT |
re o (NN ]
Fig. 9. 714 71— 3400 O¥5H
Fr. 1:2.75CI/Molecule, B.P. 116-119°C/0.01
mmHg
Fr. 3:3.12 ” , 123-124°  ~
Fr. 5:3.43 ” , 125-126°  »
Fr. 8:3.84 4 B 140-142° 7

COHAI B N FT LG HF T m—v §400 D}
DERL, BHECHSNTIEAROEIO 7 v b &
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An Epidemiologic Study on “Yusho” or
Chlorobiphenyls Poisoning

Masanori KuraTsuNg, Yukio MORIKAWA,
Tomio HiromATA, Masahiro NIsHIZUMI,
Seishi KoticuI, Takesumi YOSHIMURA,
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Department of Public Health, Faculty
of Medicire, Kyushu University
Namio Sarura, Noboru IsmINismI, and
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Department of Hygiene, Faculty of Medicine,
Kyushu Uriversity
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Kazutaka Ok1 and Makoto SoxoDpa
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Sporadic outbreaks of a peculiar skin disease were reported in Fukuoka-Ken (Fukuoka
prefecture) in early October, 1968. Detailed examinations of the patients at the University
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Hospital, Faculty of Medicine, Kyushu University revealed that the disease is characterized
by clinical manifestations such as follicular accentuation, acneform eruption, pigmentation
of the skin and nail, and hypersecretion of the Meibomian gland. Aiming at the epide-
miologic clarification of the cause or causes of the disease, the Subcommittee for Epide-
miologic Study was organized under the direction of Dr. M. Kuratsune in the Study Group
for “Yusho” on October 19, 1968. The Subcommittee immediately designed and carried
out a series of epidemiologic surveys, the results of which can be summarized as follows :
1) Distribution of Patients

The number of patients in Fukuoka-Ken, all diagnosed by the Subcommittee for Clini-
cal Study of the Study Group for “Yusho”, increased rapidly after the episode was report-
ed in October, reaching 325 (158 males and 167 females) in total on January 20, 1969,
They were from 112 families, indicating a marked familiar aggregation of the patients,
namely 2.9 patients per family, Ninety eight percent of these patients were noted to have
shown the first symptoms during 1968, No systematic difference in the incidence rate
was noted for age and sex, except for the age-class 60 and over which showed a con-
siderably lower rate both for male and female. Neither urban-rural nor socio-economic
difference could be seen in the geographical distribution of the disease. In view of all
these facts, it was suggested that the disease must have been caused by a rather accidental
exposure to the causal agent or agents which are common to all the members of patient
families.
2) Follow-up study on the oils used by patients

It had been suspected by the members of the Subcommittee for Clinical Study that
the disease might be connected with the ingestion of a specific brand of rice oil produced
by Kanemi Co., when our epidemiologic surveys started. Therefore, an intensive pursue
was made for the oils used by the patients or shipped by the company. Thus, a remarkable
fact was brought to light that 51 ¢4 of all the patients, wherever they live, had consumed
specific lots of the canned rice oil which were produced on February 5 or shipped out
on February 5 and 6, 1968 by Kanemi Co,, and 44 % could not be denied for their pos-
sible purchase of the bottled rice oil similarly produced or similarly shipped February 6
through 15 by the same company. It was also demonstrated that the attack rate is 63.9
% for those who consumed the canned rice oil mentioned above.
3) Survey of people who are considered not to have consumed the specific rice oil

Two groups of people, consisting of 113 and 85 respectively, who were regular users
of Kanemi rice oil but probably did not use the specific one as judged from their purchase
records of the oil were intensively examined for their possible affection of the disease.
It was proved that no patients occurred among them,
4) Case history study

In order to know whether any other agent or agents than Kanemi rice oil are involved
in the causation of the disease, a number of hypothetical factors including physical con-
stitution, dietary habits, ways of cooking, and other environmental factors were examined
by conducting a case history study. The case and control groups, both consisting of 121
persons, were matched for age, sex, and place of residence. The analysis showed that
none of the factors examined except for Kanemi rice oil are responsible for the disease.

It was concluded from all these epidemiologic evidences that “Yusho” in Fukuoka-
Ken was caused by ingestion of the specific lots of Kanemi rice oil produced and shipped
in early February, 1968. It should also be mentioned that this conclusion well coincided
with the observations by the Subcommittee for Analytical Study. The Committee proved
that the above specific lots of oil had been contaminated with “Kanechlor” a commercial
brand of heat conductor consisting of only chlorobiphenyls which was used for the pro-
duction of the oil.
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Hydropericardium Assay of Rice Qil which
Caused Yusho and of Kanechlor 400
in Chickens

Masayasu Gorto

Department of Dermatology, Faculty of Medicine, Kyushu University
(Director : Prof. Kentaro Higuchi)

Kanenori Sakacuchl and Kiyohumi Ocawa
Division of Developement, Hayashikane Sangyo Ltd.

1) When Rice Oil was fed at 5 95, chicks exhibited symptoms of labored respiration

and distended abdominal cavity on the 17 th day.

observed in the “chick edema” syndrom.

These symptoms were similar to those

At necropsy, hydropericardium, ascites and pale edematous enlarged kidney were evi-

dent.

2) In the feeding of Kanechlor 400 (tetrachlorobiphenyl) at 0. 04 95, the similar symp-

toms were observed.

3) On the histopathology, the chick fed Rice Oil showed the findings resembling those
of Kanechlors. Kupffer's cells were swollen, cotaining small yellow particles. There was
renal tubular dilatation contained small homogenous eosinophilic bodies. Lung was hemor-
rhagic and the reduction of follicles was observed in spleen.

4) In the laboratory examination, the chicks fed Kanechlor had remarkably decreased
phospholipid, while serum chlolesterol and total lipid were in normal limit.
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RS SHoOoFAKE
* E (2 = | # S b=
X2 : - T8 ‘ A
B & K| 1:BRIH | 2BHEE & T K cgd (g B ok g
1 = 36.5 56.6 110.4 149.2 113.0 198. 54 1.76 0/5
o 38.0 50.0 87.4 91.5 51.5 113.13 2.20 1/5
or o 37.8 53.8 86. 4 99,0 59.33 108,67 1.83 2/5
v g 36.6 58.0 89.6 105.75 68.75 155.66 2.26 1/5
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S[EZRHEOHIM, BORMEOIE, Bkl 5|
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YRR A Do,

BEMHEMNZ OO R 7 v — VOBIZBIT 5 EHM
» CES & UTHEINIZY, FEEEFRRZ 0N
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TOWT DB ZMA S .

B EERSITR E UTAODEE, BREEE LD
KEOAEAL, REEELR, HEOEGEIVAHED
NI, R TIRBORMERMIEL, 2y
0= VIBEBT—EICT v R EBbY AE—RF
BB DRI A 5N TV A, F2FF Tz Kupffer
MO 72 5 NI EREHEO B CAMB ALN
Tz, —HFO REBEEZIIEAL A5 TR,
McCune 5% Chlorobipheyl 2k % CES (T2
THAICHREL TV DY, WHFRE LT LAAN
MOFEZ3 Chlorobiphenyl OEEEBICE ST HEALT
B HH, —HICHFRIEOESLIZ S RRIRIEEICE
ELUTAHBNAL ERHEL TN,

—79, 8, & CKBEDOEBRERE» L AE 2T LT
B ERERNREVY, BERBT 2WHOMmME 7
NAY T 5 A—FEERRERERT L EE—DODB
EBEEEEDALS.

BT 20Tl AED RIEO 2LE LTA LN

5. FRHBEYEDOAMECONTONTIN S,
SEIOEBEEEE S VELT 5. FBck TS
EIROER 2 AT ST BEORNREEEE T 5D
B THEEREN. FERRIRET Y 2 7 0 -1 #E5Hic
EEMOZ L NETSH AT &3, AMEDRER S
EF BT OREPERT 25 L TENSMEE Y
55bDEEAL, BADRICET 2RBHER2ERT
5 & &, s Chlorobiphenyl i€ & h ) THREMNIT
CES & UTHIET AL &3, HMEDHREICKELT
WAHEEH, HHREREMO1 > LTEESISNTE
WHEDEBALLNA.

% &

1) WEOKFRE &2 D727 4 AF A VD 5 BHIE
By o4 - HA N, 1TES L D RREYE,
JEERE RIS A B4, BIRFT R TIOEKERE, Bk
H, BOoHEbE L BEREANALN, S5
DHFEREEZRLUI.

2) LEombstHaniz sz s — (Hbe
7 =—0v) ThEBSERYA S,

3) REMRENIWERL, 74 A3 1 VvEERE S
Z 7 a—VEEENC B LT Kupffer fifadEX,
DM, RMED IR, BOBIROD BEENALN
7z.

4) H{LEHRE T Cholesterol, total lipid iz
BERELVD, BERTR A7 o~ VIRGENEL
JIEERRLIZ

X Bk

1) McCune, E. L., Savage, J. E. and O’Dell,
B. L. : Hydropericardium and ascites in chicks
fed a chlorinated hydrocarbon. Poultry Sci. 41:
295, 1962.

2) Flick, D. F., O’'Dell, R. G. and Childs,
V. A.: Studies of the chick edema disease. 3.
Similarity of symptoms produced by feeding
chlorinated biphenyl. Poultry Sci., 44 : 1460,
1965.

3) Alexander, J. C.,, Young, R. J., Burnett,
C. M. and Hathaway, H. D. : Hydropericadium
assay and safety of fats and fatty acid products.
Poultry Sci. 41 : 22, 1962.

4) Flick, D. F., Firestone, D. and Marliac,
J. P.: Studies of the chick edema disease. 2.
Preparation and biological effects of a crystal-
line chick edema factor concentrate. Poultry
Sci. 44 : 1214, 1965.

5) Flick, D. F., Douglass, C. D, and Gallo,
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An Experimental Study on “Yusho”’ or Chlorobiphenyls
Poisoning (Preliminary Report)

Masahiro Nismizumi, Seishi Koncul and
Masanori KURATSUNE

Department of Public Health, Faculty of Medicire,
Kyushu University, Fukuoka, Japan

This investigation was carried out to experimentally clarify the toxicological effects
of Kanechlor, a mixture of chlorobiphenyls, administered perorally., Kanechlor or salad
oil was administered to 80 female mice and 8§ monkeys for a month or longer. Although
the mice received 30 mg of Kanechlor in total for a month showed neither body weight
decrease nor gross skin lesions, pathological examinations revealed enlargement of the
liver, slight fatty metamorphosis of the liver cells and swelling of the sebaceous glands.
In electronmicroscopic findings of the liver, an increase of smooth endoplasmic reticulum
was notable but a decrease of rough endoplasmic reticulum was also noted, In monkeys,
the substance produced similar changes of the liver, kidney and skin. The reported liter-
atures and our new findings support the fact that chlorobiphenyls produce a disturbance

in lipid metabolism.
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3 1020 | MBa@ERn Y A74A 244N 0.2ml BREA
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1) Drinker, C. K., Warren, M. P. and Ben-

nett, G. A.: The problem of possible systemic
effects from certain chlorinated hydrocarbons.
J. Ind. Hyg. Toxicol. 19 : 283-311, 1937,

2) MHER— LY 7 2 = v ORERE T
TRENCHET 5 RN, ERE#E 28 1 672-685,
1959.

3) Meigs, J. W., Albom, J. J. and Kartin,
B. L. : Chloracne from an unusual exposure to
aroclor. J. Amer. med. Ass. 154(17) : 1417-1418,
1954,

4) Meldolesi, J., Vincenzi, L., Bassan, P. and
Morini, M. T.: Effect of carbon tetrachloride
on the synthesis of liver endoplasmic reticulum
membranes. Lab. Invest. 19(3) : 315-323, 1968.

5) Miller, J. W. : Pathologic changes in ani-
mals exposed to a commercial chlorinated di-
phenyls. U. S. Public Health Repts. 59 : 1085-
1093, 1944,

6) WRE: 7arFT7R Y vihE ORE LZ0D
PRElcBd 2050 GE48D. FERSE 25(T) : 266-
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7) Puccinelli, V. : Dell’acne clonica. Med.
del Lavoro. 45(3) : 131-145, 1954,

8) Treon, J. F., Cleveland, F. P., Cappel, J.
W. and Atchley, R. W.: The toxicity of the
vapors of aroclor 1242 and aroclor 1254, Am.
Indust. Hyg. Assoc. Quart. 17 : 204-213, 1956.
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Experimental Subacute Poisoning of Chlorobiphenyls,
Particularly the Influence on the
Serum Lipids in Rats

Kiyoshi Tanaxka, Setsuharu FujiTa, Fumiko KoMmaTsu
and Noriko TAMURA

Department of Pharmacology, Faculty of Medicine,
Kyushu University

Chlorobiphenyls in the dose of 0.1 g/kg/day were orally administered to rats for four
weeks. Loss of body weight, hepatomegaly and marked increase in serum lipid compo-
nents were noted, Particularly, the serum triglyceride reached 10 times of control level.

Anabolic hormone more or less suppressed this increase.

Serum cholinesterase activity

was not influenced by the intoxication. Acute oral LD,, was about 2.0 g/kg in mice,.

1968 EIE R 2 HIDICFAE U ToKknb s Qb
W5 HE) OEEBEIE 7 2 ==V TH BT &b
BHUTRRIBONT, CO{bAYR 4 BEERRS 3
BB P B TIT2 20z, BRIERD & J B
OEBEVPRIEDNAOT, EBROES BEL2MEE
BEOEEIWE X, P T cholinesterase DHIE #21T
TV, EEFEE UTHRERIIUWE G2 S vwbh s
EHEEAVECDRRREH B L LI,

= R 7 &

EEEW . Donryu 3% 5 v b QURHIREYEE
) DEFEI~I0HE, KREFIE 1658 D4 DU 30 L,
I 30 0T, F+60PLRFHHL, 303204 — it At
T Y = 2OVEREE & k254, 25°C OEERS
THEE L.

TG | MR B SEEREEDS O X S TR
OS5 BIhY, 19684511 § 258 (A) 56 12721
A (£ $TO04:8H, SHFRFIE (277 UE
BIRS) BV v F 2 AW TERZROKS LIz, 1
EOREIIAE 10081Co% 0.2ml ¢, 2hitdd
IO EROBRERFBLIZ.

R G, KB 1057 5 7o AKEK

wom CIf, wWE F ) —T
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kg) U — 7B

HSE (PEHBEE, KB Htvv=—-n

(0.1g/kg) + 7,0 hwm (1.25¢cap/kg) OF ¢
7o KRBT (70V koL (Artoron =38) (21
cap i ethylestrenol (Orgabolin) 0.25mg,
diisopropylamine dichloroacetate 10 mg, WL dl
-a-tocopherol S0 mg »&irkR, BWRIOEAR
ft&ve L ethylestrenol & Uizl HEIIT 0.3
mg/kg &785.]

WAEFE AR BERIEIREL, SBERD
B RRC 17725 . ROMEIE HHEMEE I £
U, pH GAB#), #:EH (Ames @ Uristix),
Keton t& (Ames O Ketostix) &L 77,

4 EEEFERESKRTOBE REFERAE K IC—TF
RIS 3. ZNICEERRET S » MREEL, BF
JRICH =2 — L% ANTEMT A%k h 3~8ml
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3MS2, 2, FAWS L, $1, FESES1, 2
1dbh, BREORAICE 2851, 481, &
S5ES 1D 3HIE L. b R DR,
BER % BN E URBOESORE L REbN 2
1.

IREE DT & ARFER N, SRR Db orods
FISERICIZZ OREE . C EITIRBEEL TEM
AEPOILSWRABERS, HBRNCH 2 B L H
BL, #4ERI T Z2OEREB®ESNIL, £35S
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Fig. 1. Weekly mean body weight

1, 21, #4BS1, 22, B5HES1, 227,
SHREHC I oz,

2. &% E
HEOLBGEERBEHRTRT & Fig. 1 L7253,
H3, 4, SORFHE2HEEL HOREDOEID
HBH., EEE1HOEER 100 & Uz & sDEKED
RE (FEENE) 1 Table 1 2R,

3. #BHEE

FHO BEEY | BEVECBRAEVTRRT AL
Fig. 2 &7 %. MERHTIIEEE iDL UMEN
{785,

4. RBERE

FHEADOHEITH T, pH i 5.4~6.4 DHIFIT
&HHEROZRIO. HIElERETh o, B
EdERRBIR TEERIGED 3 OVBLZP D120, X
FEREE PEROBICE D s otz. Keton K
FHICEEBEHID D023, BROZEZ/» N

5. HEEE

AR, 2BTIIFY 6.88, K 8.48TH
AL, WED3, 4, 5FETIRTY 1288,
e 21 5g LTz, FFERREETCHME (BF
EREY) B35 EVEE, PHEERROTNE RO
2L LICAER U EEZEL H 5 (Table 1. U UE
3, 4, 5EOBEEITIIAEBEENI.
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Group 1 and 2 : control, group 3, 4 and 5 : intoxicated
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Fig. 2. Weekly mean food intake
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Group 1 and 2 : control, group 3, 4 and 5 : intoxicated
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Table 1. Summarized results after 4 weeks administration of chlorobiphenyls (mean=+S.E.)
Body weight Liver Serum lipids (mg/dD® ChE activity®
Croup? |SexjNo.? |
increase (%)¥\weight(95)% TG PLP TC (#m/2004/h)
1 s 6 144+ 3.3 3.24+0.06 10+ 2.5 90+ 6.7 T2+ 3.7 4.840.51
) 6 120+ 2.2 3.5+0.18 7+ 1.1 159+ 7.1 119+ 5.9 9.940.98
Control|———

2 5 5 142+ 6.6 3.3+0.14 9+ 3.0 110+ 3.5 84+ 5.1 5.6+0.69

Q 6 122+ 1.9 3.240.07 7+ 0.8 159+ 8.2 | 118+ 4.7 11.940.75

3 5 6 100+ 4.7 7.6+0.59 105+30.6 | 390+48.2 | 269+28.2 8.6+1.00

Q 6 103+ 2.1 7.1+0.34 45+ 6.3 | 364+30.7 | 252+19.4 7.61+0.76

Intoxi-| 4 | 5| © 95+11.3 | 7.6+0.44 | 83+23.2 | 383+57.7 | 302+34.8 | 6.3+0.63

cated 2 5 94+ 7.7 7.7+1.12 90+ 9.6 | 423+69.8 | 292+27.3 8.4+0.96

5 s 4 104+ 7.2 9.1+0.57 51+11.5 | 317+56.3 | 209+27.7 7.4+1.20

2 6 97+ 6.0 7.34+0.73 26+ 2.0 | 375+62.0 | 266+22.1 8.2+1.06

D Group 1 : control (acacia solution), 2 : contro! (olive oil), 3 : chlorobiphenyls 0.1 g/kg/day
acacia emulsion, 4 : chlorobiphenyls in oil, 5: chlorobiphenyls 4+ anabolic hormone emulsion.
2 number of animals on the last day. ¥ (body weight on the last day)-+(body weight on the

first day)x100.

4 (liver weight)—+(body weight)}<100. ® TG : triglyceride, PLP : phospholipid,

TC : total cholesterol, ¥ ChE : pseudocholinesterase.

6. MERE

1) Triglyceride (TG) : WWODE 1, 28T
¥y 8meg/dl BED S DY, HEDHEI, 4BTI
Bisho 10 EmL, Ho»CERENDS. M
FHOMTI, SOAHE3, ABREEESEND Y,
THEED T HIRMEDR 2 5O % R LIz, REEE
ATCESENE, $3RHTHAT TG O#mbiEL ¥
12 DfE#RL, 2t P<<0.05CTHEZE, $4 0.05
<P<0.1 THEZEITITD. Il 2581
#5EDA P<0.05 ThHots.

2) Phospholipid (PLP) : REHC U T sy
TR 3 Tl L 7. BT > 5 ks
WH AN, HERNCRENLLL, 3, 4, 5O
B BEED .

3) Total cholesterol (TC) : ruFgEidd~Txt

REIOR 3 fEOBMERUIZ, WEHTIEE >0
ZENIDHHS, WEENCE HENZL, BHEOZE L2
IJ‘\-

7. ;5 cholinesterase ST

CHUETNTORBITEREEN LS, hHILL 2%
BRRRT S sz,

() v o RieBT 2 2EHE

CEF§1lRwyAKE 208 LD Dito s, HL
€7 = = VRIS ERREE 1 RIS & 5 SR
BITIe07z. HEEEIR & LTIk 20 i d b EHENE
L, RS, B REICOT TED»REBITEND
b, BIHEBICTH, BU2E35300H 5. BT
R ERE 24 RILI, B8 6K (4 B) DINT

Table 2, Acute toxicity in mice (mortality in each group of 10 mice within 4 days)

Male Female
Dose (g/kgd

24h 48h 72h 9% h total 24h 48h 72h 96h total
1.0 0 0 0 0 0/10
1.5 1 1 1 0 3/10 0 0 2 0 2/10
2.0 0 3 2 1 6/10 0 3 1 0 4/10
2.5 0 2 3 1 6/10
3.0 2 2 3 2 9/10 3 6 1 0 10/10

LDsg 1.9 (1.60~2.26)* 2.2 (1.85~2.62)*

* 95 % confidence limits.
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Hotz. HEOFTE L LDs i3 Table 2 D&Eh
THICX AERBEETL. ME2RETIERED
LDs, i3 2.0g/kg &W0A 5.

- 2

T v bO4BEEFSEEGERICERUIELE T 2
=—vD1HEIX 0.1g/kg T, v 2D&EM LDs,
D 1/20 1wy, AERPEFIOHRTEEIE L H s
CRBTHA. BE5L Ty MOBATHEGEN &R
DNAY, ZNTHREREREENT, HBENG L
WHIEIR D T2, AR EES DIz,

IREIFR R & U TR A A 5 izhs, FEE
D 1FERTH S cholinesterase FHEHEIZETET, 6
FEMSNICE BHEERRL TEZN &0 CETH
. BE Sax) itk s &, B 7 2 =—vDBH
FE, T ETREETOMEME INTL 53,
Z 9 FOBHZOVTNIEETID. ULEUEBEOD
bl 2 B TEMBITH S &, 42T s
T EYRAEERD Fle Bbw sty (Binz
).

KPR D BAOR R MERED &%/ Hincd
h, T &I triglyceride (TG) OBMIDH T F LA
LDCEXDWTEERGRE L0 (A, IR
ey TG OEMEE L OEFICED ST 5 G
FaIm). COBEBEOEREIC OO BBROBEEHS
VDS, BEFRROIIGNT S B IEEE AR~ ORL b AL
ML EDNS.

FRFEROHT TG ORBICEBDEV H DD, &

3, 4, SEHORTHE. TDLA Y —THIEKD
BRI D Hibe 72 =—v X b TG #in
VEEDSE L {, anabolic hormone %X &3 %
7ok w iz TG ofgne 24 MA 2DIHEY
ThHholz. CORRBBEE~ND—DDL Y MNLILA &

B,
#® b

7w MTEIbE 7 = =0 0.1 g/kg % 4 EH
BEORET 5L, GRERFSL, FREIZEXRL, mE
SESBEINL 7o, C i triglyceride T 10 f
AEL, BB VELRZZOBINES DL 8]
#L7z. cholinesterase JEIEICIIZLDS LW, Kk
v ADEME LDs, 121313 2 g/kg Thoiz.

EHBRICBI Sh e T BRI, RIET, 2EY, &Y
fi—, EHB—-OEEETICERBARLET.

X B

D ELFEE,  ERBIFROBEZ IR,
EMESE 60 : 455, 1969.

2) MER— 7 =~ vORERHIKE &
VB R34 1 219, 1958.

3) FAPEREOR - BRI, R
R A, 1966.

4) Sax, N. I.: Dangerous properties of indu-
strial materials. Reinhold Pub. Co. New York,
1957.

5) WIRESED HAETao—NICEBESY
€34 FIMEE. EHESE 60 : 449, 1969,
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SRR FEFE BT
[ FeM B R T

Experimental Study of Hairless Mice Following
Administration of Rice Oil Used by a
“Yusho” Patient

Kaoru Inacamr and Tomohide Koca

Department of Food Techrology, Faculty of Agriculture, Kyushu
University, Fukucka, Japan

Masahiro Kixucul and Michio Hasaimorto

Department of Pathology, Faculty of Medicine, Kyushu
University, Fukuoka, Japan

Hitoshi Takamasul and Kyoko Wapa

Institute of Toxicology, Faculty of Medicine, Kumamoto
University, Kumamoto, Japan

Experimental study of hairless mice following administration of rice oil was carried
out, The same rice oil was used by a “Yusho” patient and contained chlorobiphenyls.
After administration of the rice oil hairless mice showed higher increase of the body
weight compared with control mice until 6 weeks. After 7 weeks hyperkeratosis was
observed at the lower part of the abdominal wall, It expanded to other parts of the
body and all these manifestations remained when rice oil was discontinued. After 101
days the mice were sacrificed and showed marked hepatomegaly. Histologically the skin
showed marked cystic dilatation and hyperkeratosis of hair follicle and sweat gland.
Liver showed marked fatty degeneration. In control mice no pathologic changes were
observed in the skin and the liver.

It is concluded that these dermal and hepatic changes of the mice may be caused by
chlorobiphenyls poisoning.

WDW A HEREOR S ERLERO—X, K NTWATARAF A4 NBAT LAY ARFEL, 2
DOANEER L OHBRE SO UBBERES Th 508, DORRFNEE 217720, BRIV TIREERIT
BEOEREBYCRIFBDTDICE DBEFRETH BRUIC.

5. RUAD—EEIC, RE&IHITET BHEL,

BT b DITIZIE & A S KESBINAT L A7 9% MRELUDE
(hairless mouse) 23 3. ZOEMW% BN ITK ANT VAT AEEM 43429 A 23 HicaER Al
BECOBRVBETH 2 %A, BE (FOBK) DOMD= v 2% 1 RiT2 % 2 X900, IKRERY

DERL, o0 Rl a—VESTOBANEE L DI ENEFKE 1368102k 5Lz, FENITIRD
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RO = o A AENCEZERM (W4 7 v -VRY
% 2000 ppm &H) REE/C—+ 2 T 0%
BHEOWREUIZA DR ERKOEEE & L, BOE
VIFMETZZEIZ T oD A ha—VE L
Ty rdAn WHERMAT. ROEY SLWME2EN
Z3 10 BN TR 2 SRR O s Uiz, o
BIMBEEFENL, HOBRHEOEEZ I T 5120, &
BEFTCHEE Uz, KB L0 EE B S fRE

VEIZEBATHEL.. ZBEXROYo 213, 2R
ZN1LHEOY - iR AN, fEEDEEIL 20~25
°C, BRI 605 THI.

LEMEERC L A REFBE 10 19 H» 5 12 528
HET7TIHBET, 20BEROHREEGR (+
Yz VR KK, NMFP) 252 TRE»%BIEL
1z, 125290, FXICHABEOHR <Y 21 G D% A
NIEIR 25212, fEEDT — PO < R P5
BT EpLima. —F, BEPCIRR»SOEH
HMICEBRORBEEOVELOEABNEE NS &
5, OBEEL b5, 1 HIOEMS 1 F27
BETEH2EI0T >EMNBORE 2 7807,
3Iehb, RERE S GL-10 (100V, 14 W,
FIE 65%) 2y, Ea lmm OBBEE/LY =— v
BOr—-oERLBLT 35cm OER» 3T REL
7.

L B27H, ZERX DOy 2 18, B CHEE
ULABEOHD v I A, BLOFBEELT245LUED
ey AL LILREEL, 2N b OFEE, Ry, ¥
S, MES, EEOKES S 0T, B S

& *

1. SHAEHERES LOHEZTL

RS TR L RECET % %X 2 KOYEET
0T, ENFhEIBIOKLITGRYT. BROEY S
LA ANPEHELUIHBX (1] 12 5T, HEBX
Lyt RRELIHRK (2] 3, LAK
EVHEIMUIZ. chidRich~Ns X 5T, XD
ZITFEOZE VORI E 08 b RS BEE
EEBL LN AL, EREEDDITODT, 308D
Uz amis s,

2. MEBRRICL3EE
EBRXBLO v o F A VEEORNER (27 3
T, 6EET AL FEEIFEIIEALT, BE
WSS IR U, B BB Tz, 7~38
EEDS, HBRXOw 9 A0FEE UT FERICBED
R L ADAH LN, 10~11EEIIIFECETLUT,
BIZREICEY, ERCRENALOND L 310D
RigHsEE L < a2z, 9 108 1, BEmESHE
»H, BEOEREMENCUIZRLTHrs Y, EREDORE
SRR 2Rl T 7.

30 -

20

........ sBE 11

WT 10 %A v e ) VEER ST 7 4 AE LI O, T e
BLUZD HE %uts, PAS #ufais k7Y Sudan [ 4 2 P N Sy
BEARICDOWTHRAELZ. B 1. = 2 EEOREEN
frmh o ARE, B BB
XL &H BB 2 &
S B ) b o

X [ R R

. mEHE ML g/H 10.40]0.62]0.58]0.63]0.63]0.46|0.55|0.65|0.56 | 0.55| 39.4
= % ¥og/H 140 |44 | 435043 |52 (3.5 43547550 |43 | 3087
SBEX| & B Wm*e/H 044105052060 |064]0.370.530.67|0.57]0.46| 37.5
C13] G Blog/H |40 |43 3.9 |41 |48 [26 |42 |45]46 |3.55] 284.0
S HE K& B MW¥™e/H [0.42]0.590.48 [ 0.65|0.70 | 0.51 | 0.60 | 0.64 | 0.61 | 0.55| 40.2
£23 5] ¥ og/H |36 |44 43545 (62 [3.5 |45 |46 |50 |43 | 3143

* RO 7 4
T ZDT I EEDROKY T 2
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FENIE 2 HE» 5 RABEH 20z E TS
[BHIBRIAR IR B D SV EHERE L Y EE L
polchs, WBE3 ARE» S EWHEOAILER R
BLIREK LA BEIHI D FH LY, 2BEK
i, BEREZEALTOBITE 2569, RILOER
WHLNTZOT, B OB TES ZHL U, BE»S
4 B ENII SR R ORI BRI ORI S T HEE
L1zk 5 Thotehs, ZOBIIHETLTNAS.

BEOEIZ, SHREOw 7 208K
BTHADITHLUT, RRBEAERPEFTEHH, 1
B EREDE LV E D ED SN, E
HORREZRL LS DREBEORE L, #HD~7 L
AR EDELRONIDTH AH, WHEXD
T U ZREBEL BTN DT, 2 b OREER
BEEFEEHPOIZ 70— VDI B28DTH S
EWNH T ENHBEA. Fiz, WEXOT Y RLNTHh
31 H20~290 13 T3 ~5 LDHEE AT DS, E
BRXD = 7 2RO 2L &5 N2 DT,
U U, 7% 7w — vl IR & ORI TS
5. v ADERBIOEMOBEEIIEHRL, 2R
T TH 5.

3. HRE=

FRERBLOZONFEEOERE 2 IWRT.

® 2. [HOEEBIOHEES—L T

; R E=EIFERE | o
~ 2 A (g) (g>i‘TEJ %

= OB X (101 34D | 35.4 4.8 13.5
s B OX (01 34D | 33.0 2.4 7.3
% =4 1 z | 22.6 1.4 6.2

FERXD = v 23 6 D IFEOIE AL A ED S
Nz, b Oy ADMIBREDR RTINS T
3.

4. RESNFR

) BEERREEG v X

EEEKAGEEL, T, 99, EHTEY%ES
BOYMTEBOWESTED SN 5. MM
BEAPCBNTELIZ EBE T XKHans. &
MBSO KX E BEOBA/IEVED LN, F
e hEMERMEUEREETH 5. TEHEEIR
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ERROAIG 2 AR LT E (BE3).
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#Ev o ROEEOEIE, WS> TRED
SHEEVEREINDLENI I D, HLUAER, BH
LEIBRTNAE LS, HHRIERICT 228X vE
ALNALOTHD. ILIZAVY LAY ZATIRERAS
OHFIX T TOEEEC LR Y, < 45— A HOZEL
BEBETHON.

Z DM T I3 B A B A IR s & oM
PAS GHBEDEMSALNIZC &8, B mo-
nochloronaphthalene % J ¢* Chlorobiphenyl % f#
BT LICT v 7 OFFCEIS D ES L 85

WHBLNIZEHEL TN &, HNED B2 2 8L
T A AP AN 7 AT IELZE:, W5 &1z
U EiB_TNB 3 D E—3T 5.

COR N

NY U AT AR NT, WhO B MERE A
U TWEHBORSERZ1T/007. EBRDv Y
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