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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 ¢hlorobiphenyls, 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, A ,
treatments for this poisoning and studies on animal experiments are also included in
this issue,
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CHRFHEEINTVETY, —HTHEICLHS>TLE) &L NRTVOT (NIBFETREING LB
t@ﬁwtfti5%%%b>%k SN L WIE GRS B O 7R E I3 S A MERE D TF 12

BEICZ D F L ZLTC BAFORBIEINDL AL IF 2E# L CE24E L LTLRY LMD IF O
%u«®%ﬁ# R a VRMABROERICETETRELEELRIZTT IO E L2 AR
KT IVTEREGOLMRNGENTY. T0X) % [NETER BRI NHEE (0 IF) 2 X - Thigk
AL CLEWAE L] WS EShEIELRERICH - T, IF 253 Tniw [fERESEMRE] 2%
O "HEm ORREZFETADIIRCIENVEHRNH ) F L. BRI, FMEEICIF P53 a7z
® 121, SCI (Science Citation Index) & 39 7 51 NA MEDPFRMT 2 77— 7 X— 2|2 E N (2T
1 T#E) 2@ Core Collections (2 IZNS (K112 TwE) LEXH O T35, [MEMESMERE] 13 SCT
WIEEE N TIEV 5 5 DD Core Collections IZIEEITNTWF A, 512, 2017 4FI121% [HE R E MR
7 MEDLINE/PubMed (K [ E 37 E 4 XEAE TRt LS S A EWESROSCIER T — ¥ X—R) |2
Wﬁéh&<&ot@%r$&&biLt Z1d MEDLINE/PubMed CTICHRZE LT, [ R4

WZHEE SN ey N ENGRL ol H T,

%m$($&mﬂﬁkW%HE%%;J#ﬂWu%HMﬁE(mzﬁﬁ)%ﬂzth . MEEOMRE T
FEBRFETH ) 2ol TR b EMH (11 4F) 2oFEziHo 726 A JLKE - ﬁkm%ﬁE%ﬁ&
[1998-20171)°", Z D 10 FIZ L O MICREAIE %4 - S E2BO-ZHEE OLKE - EAL3&E
[1993-20031)°Y, EHFEMR GuKE - #—PNE#EE [2001-20071)%2, 4xthidisk JUKE - 5 TR G
HI% [1988-2007]) HLEAHFETVETS . SHAELTHLE, [HHEI0AEHZMZ 5 LN TE
7o) (ZFZI2iE, BWREICKEL T RS 2T R Y, #E MEEEHIELZPLLE LIRS
DE L) EWIHIEHEEBLIL, Zhnebo [MRMESHE] (ST 2808 mboTEEd. LaL,
21 HALHED IO T, AATMERE 2 HL Y & < BR5 %Lf%m%n%w%wwﬁbﬁ% FIFEFTREL
%m#&:kvﬁbif

6. 21 HiBICH T2 EMMPEDOERE (1) : A—T>>T7I7AEE

MR IE— RS, [R5 ¥T7 - LY 2— (peerreview) | HIEZHTT A2 & (BTN 2RI
%Ct)ﬁ*b%ﬂf%ibf feie (€7 - LEa—) &L, WEDSD IHBowrzes - EHER" 12K
FHL 7B REE2 D LI CORG 2 PET AHIETY. BHAETIES S OWZeE DS, [£F5L, mlOE»
“%@VNWHLK%%;&%%ﬁT%%®T%U,Eﬁ&%mjxl~7 /5/~Kﬁ@&W§@J
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EEZTCWET. LaL, [EH] A ATHNE L) 2% o -0 EmHE L < 1970 sERDIBED 2 & T
L7225, #1212, [Nature] 364% [25] BIEZHEA L7201 1973 46T, 1953 EOFFEIBR S e [V
MY EZ )y D 2ESEA OWILLY Q0 MROKFERE LTELRRL) BIEHEZT VI
AW — 5T, [#5] MBS, $abb, ERICrPAHE (BETX528%), £HFORE (UL

X 55 @tb)_ﬂﬁ%uiéﬁﬁ(74?47®$ﬁ,$%&am%ﬁwﬁ%@iLﬁﬂ INTREPI
(TR, EE WSROI T R) RER, ﬁﬁ&mf@smbuaofgiLtWW%&
F 72, IF SRR (B L WATICT 2 C) 3B S N2M4 ORI OWT, Z0HhEHNICHE
CTHBMARIMLTWAZ L MRS THE 0 “SHOBENE dMbhTwEd. Zok)HiC
HEHIMOTATHLHETH D 2L 2L DAPRDDD, —HTENIEDLL HEE RoF 61
W2 DOH Iﬁ,lkf@“‘r"”%) 58)

Wt L DFEE DD, ML V) BOETEME (BT v—F, £ 740V v—F, HLH0II
TIUOINT —=HhAT) J;{?bofwot DA T HENZEHNSLTL, SISO EICE > T
ETCHLHEHNC ETLZ., OMTHREAELRLZ LR L, IREICWARESWVWO T LHZHET S
CEDNTELL)C 57O TYT. —HT, L OMENFEL EXN->TEF L BTEARICR 704
R, WM 2AT T 203 H 2 ERTHEIIZ) L2, @wXe Y 2 7 ETHER TN ET 20
T, mm%%%¢®mW%%%ﬁﬁét@®/17A%% Téﬁ%#&w#%fT HZOETY v —
FIUOFIZIE, BWEHiEz ML T (BFMNEEML LS ZFNA LIS L ez##), APC (article pub-
lishing charge T4 BRI HD) HiTFiEbe o x Wﬁié L) MIE MRS (predatory
journal : HAGETIHBIZ “NTFy AT —F 0" EIFERTWET) LRITLTCWET® —)c, IF
HOEREIT 2o TV BT ZHEN L CTEXRLL2—HOEBRN 2 EELRAEIC L 2 F 2% 20,
ZOOIEELEGTE (BT vy —F 077 228 MR FOFMEE OB B EHT 5 L9
aﬁbiLK(WKi,Bﬁ@ﬁ%#%ﬂﬁg&i%ot%%/ﬁ )V OBEFEEHI AR AR 329 R T,
2004 FEFED 5L EICHZ TV ET). ZORKE, AV Y- KFOREMZ GOMAF T Y —F VoD

FHRIFTHEI 0 DS LR E RREIC > TwE T, F72, %ﬁéﬂtﬁi%ﬁ TrTrRA (£ F—
v b2 UCHETYH, DEDHFEZHWIR L T2 AL BERERIREBIC T 2 ) ST BT ES
MAEHET L LI B> TVETH, ZOEM (APC) dbEBLTCWET. BEEOWE APC 13D
JHH & T ITHRE L“C:BV) 5 21X, TNature] i (Sprmger Nature f13817) R°Z Ohilitkikd 5\ 1% [Celll
78 (Elsevier #3817 : 7» 2T ® Cell Press (X Elsevier IZEHIXE N TWE§) TldFEEHED APC 28, 150
ik iR e 200 FMELICR ) L7z (2024 FF0AF L — M 1 FIVILE 140~160 P?) \J(L%O)"E
BT, MXDSEWT 72T ENTY, FRROL) 2PN LI F A5 EEE LI DbV AR S
ﬂ&w_& W) FF. ZLTER, APC 27100 M Z B2 2 HEREIMIC S 2 5H 1, ﬁﬁm&%;f%
B Mo TS72 02 ) £ Lz, WA ENZKESE 2 S IO (KNEE OB DM O 25
LT 7 AT B2 DOHEREL), FHEEDHIXAPC (LUEMXErETOAPTDL LT H720DF —
TrT AR £ TZERDT 2 LTWAREBELFEAET. NI AT —FNIILTY, =TV
TR AOREIZL TS, ZOMRo TV EDITIE, [FAiTHERED 21 LRI O 70 — /N )V R F 128
FEICHUD AENTLE o720 b b &b d.

7. 21 HEBICH T2 RMBPEOERE 2) : FLTUC b

ZOL) BRRRELLZZRIOFT, [FL71) 2 (preprint) | CEMTHMEREICHER T 2 MOEG % =1)
TOVWRVIRXER) 27V 7)Y =N (LT M) RI M) ELEVET) TRET A 5EFHERX
WL CTLS>TWET (FL7) ¥ MIGHRAF O TLERTT 7 L ATEET). 2002 FH
5 2003 FEIZTTCHEZED 7L T) — - XL JV< ¥ (Grigori Perelman) (&, [R7 >~ 7 V¥ 25T
Z—HD D) WXEFEFELE LA 202 EDA V%7 MIIMAT, HAHLEERHD
FMHEREIZEADTIERA YT —Fy NETREL, BN LVEZZR->THEZONEL
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7255 L LRt 0 55 TIiE, 1990 £ SBES, [7 =44 7 (arXiv)] &gz 7L 7y >
FH—\PSEHENTWE Lz, RUVY UL, 7BOFEIEST, [TV 7)) v M % [arXiv] T&
HLZEWVWHIZERS2DTT. bokd, RUMI VIIZFOHBLEFFMEELCIIHEBL 2T T
FTOT, [arXiv] TRELZIONEGDLEZS (ZLTBELLINNED) WXORBEIETT. ZhT
BTV TN M a2boTIRT I LFHEOGEH] IRV IV~ v OFERKZ LTRSS (55
W), 2006 FEICIZHFED ) —N\VEEEDPNDL T4 —VAEOZEHICHELT L. LrLRLILT Y
1% Tif the proof is correct then no other recognition is needed. | (GEBHASIE L\ & 404U Z 1L B oo i
WEER G ERR) ELCHEZFHELE . $220104F 12133V =7 28 (FIE 1005 F)V) b FHE
LELA RULVIVDELNICHERLICEEZ LI LIV O0RRTLREHOFTLZ L EbNET0, ZoH
RIZBOWTRU LT DL ) BRIFEEDI ST L1E, RIEIN DR TBVWTBEWI ED L) IZEW
9.

ST, WHY - BEFICENS Z L 20 B, 2013 FICAEMGEY: - EEEARNRE LTV T v b=
[)NAF7 =547 (bioRxiv)] 23326 EA) £9. 2L T2019 4, [Science] FEASESR [ZDED 10 K
%1 = Breakthrough of the year (finalist) ] @ 1212, [bioRxiv] 12%FE X N7- (L7 LEGAAiikE
IR EEBREATORY) S pBIENE Lz, HADOHNEY - I B5ICX 58T (9%
). ZHUIEGRS - BFOGEHTYH, A FMRMREICIER SN D 2 EPEPHEDORANILHTIE % <
o TELZLEERLTCWET. ZOMmLIEETZ /AT 2020 F£0 [Nature] FEEICHEBEINT L0
T Web L TIRFRDOHNEDH LA MbioRxiv]®” & [Naturel® @ 2 50— NZHEHET BT E127% Y
FL L2 ELLHICH RO DOI (Digital Object Identifier : Web FOBEFLHEE 167 1 ICRIBd 5
EAN 72 2 — FTERARMICEEARTRE) PG ENTHETOT, EE6HEXRTHE LTIIHET AL
EDUEETY (EARMYAZEICHAETLILICARVET). ZoLH, [FL7) oy ] dSEERN
CWRRZZEINT, LADEFRANICO 22D L TRHMEOR R L 2 ) —EDOLNMENIFG-SNE I L% ) &
9. 522019 FEICE, BERES 2 H.LE LT LT Y b =N XA KT =547 (medRxiv) ] A5&EH
ZRAMEL 9. [medRxiv] & Zohfitk4 1 + [bioRxiv] (&, 2020 EI1245F AR a g+ 7 A )L A JKGLAE
(COVID-19) O3 7 3w 7 BEATICBWT, [B#ET 2 EEEFREREZVWHER (R FTHET L] O
WCEBAL F L7,

2024 4F (4F1 6 4F) BIME, AR EESEROMEM L , £ [bioRxiv] ZEDT L 7)) » M—NT
AFELT CEBEZBELC), Zhh s (B D WVIZFEED) iR fmT 5 (Eme B TRRsh
LHIETwRIXDO—EDENMREEEING) Ewvw) FRE, BRIZLEN220H0DFET. —HT, 0L 5,
HEMEHEEZEROLEE [TV 7)) v ] ZUTERTAZEEZ N TwET. HRmWHEERHTFEO L
I, WEZHFCELHEDVHEMRICRESNL G (FEHELHREOELR ) PKRE25E) Tk, [T
7)) N EOFEHEIRO TEWEEREDbRET L, EMERTT O ZOFMMAES ThuEAE, Hlz
RV LB RT U H LV TFEOFEY ] O X ) IR OEMFIC X 2EER T TS (0F
5z). —F, EaFE - BEFEO L )12, WO TEBOBHENAENGAEL, BEOEELR LR 728
BLH 2 BUREMED D H L) BT, [ L7 v M OWNEBEOEEEL &9 T 505k & 2 [HE
ERDFET. fEoT, AaiarbdEi (K7 - LEa—) PR LTE2EE (B BREOYZHIE
THEVAEE) ITD L EM A E N WP IE, EHRE - BEFoSETIE, [FL7) 2k
TRE] LA THMA T [&FEMNMEE L Comgi] 25k 5 RE R L b Ed.

LAL, 7L 7Y bcLs [ BiRs hzme] L a, BEifoEs - mEEICH
?éﬂ%%@ﬂ@&ﬂﬂfﬁci@%bzéﬁﬁ Lhdh A,

WODEMNL PR B R IRV ELA ZO#EX-orb LEEA. UL, WigtEidask
BELRT DOLOTIERVWTL L), ToEMNS, BRICHZ 72 (stand the test of time) b DA%, A
FALBOHMMPEL L TEHINTE 0L BT, HIRoMEARIC L) RATHEE R F B REER
WEALTY, TBREOFEHOME| 137 ) BHEIZIZESS 20O TIEZWTL L) 0. 2056 2 ZHiC
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FEHOHFMNAIMMMEDS D H” Ohb LNERFA. fFHwmE ST M) 2nWREFEL TS5 2 nTidRWnwT
T2, BUEEITIEOMIZED ENABBEROFH I 2 201 (BEOEZENLSLTD) 47 Chnsiddh
ZVOTY., KYIIHIEE, BFEE2ET L NEERDIETTTTY, 43 CEFPL 2T EIZiHZ %
5 GEIZ, WAWARIREMD D ZRENE, TNEELALNS) HlF 52 &H, WIeT 5, By
B EDERZSEITTYT. LaL, BEEOFH] 2R C2WCLWILAL, 232 0FHiTE 2w
ZERERRR Y EMET 2 O X R BAANL, DVOWRESIICED T3 F LT, BYEZ PR E
LT TWwaIEdofRE BIZIXIF) 2o L2RHGUEHE->TLE>TWwA L) T ((KHM%E
AL B BB 7 “FERN” L EORETL & 9)). HUOIKRNIE, WDl FAATMERE DAL
BHITIZOWTIEDRY T, [BUICEET 2 /85— 7 + — < A3l — IO oNET LDk H T
O L L—HT, T0L) —2BRES I AEOBED X IC BuET. BASRILUIEAR
DFT (Fv) ELTRESIN, IRV (Ih<vh) HEANEZILT 2D TIE WD, L RAITERE
LTwEd.

BHUIC

BB O S — )V - R8X— (Karl Popper) (& [Whw b (BHEOEEIVE) L1, 4 OR#ED KT
BN 72 TRERTIER L, OB EOHEND L WIEAKERELL 726 SNLBERLZOTHS. ]
LRLTUETO. BEHE, OAILAT - RETHA ) EBHL TS, Z2OMARRET 721 TR
FICRHERTH B 2 & ((BHEORBIME) 2 TICANSL L) 3TETHA. BEETH BEnEE (B
) OB - 2481 (BHFEoBEIM)) 122w TiE, Zo/RGEE s, Ham - ARk s 5%
WCERD LDHENZOTY. 2089 2B THIES N THO T FFEOREME) PEENLDITT,
Fi, BEIZDRT ONAEN - A 20y, [HEAREZ GRS Lo OlCKESHBLT
XF L7 QE10)VTTD. 2T, (REME) OBEE LR T A - AR, FohoolIc#
JFoNTHD ) HTHREZED S O [F#iaE] BETIZ[TIINT —hA4 7] LEo2h#Erd
LNFERA) THY, BAZERTONTWLED [BEMFEM] vy 2 &iihhFEd

SMTHERE L, THRROBFFE Ao 72 L S 17T HRICE TN E L72AS, W ROFEEDOL L LT
DHEEEHD X250, HAENS 2L ZREZ 19 HRUEDZ LT3, 2L T, ARBTHE
W RTEFL2L IS, FMEOH Y, MERLOEEDOD Y 1L, [MEMEFHEE] OBITIk
(1907 4E) XD HAADT &, 20D Y LT, MENTE{ BETE LD o72bDIEDb > TE
F L7z FNHEE (TUINT A7) i, RO REBRIEEICT > Tnwb L) IZAZET. 20
£ RMEOFT, ATREICHES T MEMESHE] PRl TIon/olk, O 2I3H
BB L URE - BITICHE b o T ONEAZMOBRSE I OBY Y. —FT [MERESME] ofF
Bt - BEFICOWTIIEEIZDMENFER SN TEE L2, 2L TH, 21 oMMl Em T4 HE ¢
5 LWEbDHIZH - T, [BRAEFME] 250 THRF A0 TV I WX B S 2 | & OHWTIEZ
MPEERNFET. MEIHROLIEFH LV UL I ITEIC—EREHLY, CHLET. HR LA
207 ORBAZE) LONUE LD TEZHBETT. ZOEZOREEFHLONERIESS - KEORK
FliE— (JUKEE - —PRHEEZ [2007-BI7E]) 7% & NS ETHESBRBEOWITIER (JUKE - ERE ST
S [2013-H4E]) OB AL, T L CTREZEOFKIC, BUWHEZRTLIOTY.

S b [ERESMERE] (R L2 ER ALY S, ["F ZEBIAL LTy ThHb]| LD
A LE LA Z2LC, BELDOERO “XF #BRICHEOLIHICLTE-0, BEROFHRO
Ji% Tl fERESMRE] ORBOMNPEIE AL ZFHERO "LABD" 2HO O N mRESSSE
BOREFOAFE (2000 45 5BAEF TEH) 725 ICEFHZE— (2001 £ 5BEF THK) OB A0
POOMEEFRLIVWERWE T,

(B E MR OB LIZ0EFFICRAFAL I T, FlEE0H 0 ), [0 (B o
Blod o id, FC 2L I A> TZELTARBRECELLETCWET. ZHER=TERICE

NN
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o TWABDOD, FAMIZ L LGN FHAD, F2TIlE, SFTIE o722 H L [#M (B
OFFHOE | BRDENTWEHE LEFA. FOEIX, FNIBZL07-ET, ZOBROMM»S+ Y
DIV T BPEENAZE RS LVWERNE S,

sl

2

[TR SR REREE] o7 V7 7Ry MRED (BRCA) E, BIfFOMRE RAMY) Tix, 48 (51
BEPOLEILETT) BFEGREIN TV AL -72L) T, #10% (19174 / KIE 6 4E) 5, R4
& LT [Fukuoka-Tkwadaigaku-Zasshi| &\ 9 ZFRAEREICRESNA L) 122D F L2, 2okt
O B ou—<FRE (FLTHEE) & kwa" o i, BoRNEELET. 2512, &6
20 & (1927 4F / BAF1 2 4F) 20 5 IZFRIC4 & L C [FUKUOKA-IKWADAIGAKU-ZASSHI| &
[FUKUOKA ACTA MEDICA| 2t s s L) 124 3. BEL ML T2 [FUKUOKA
ACTA MEDICA] &) ZFRIAITFI 20 SE RIS oz b D2 o7bid T, L 2AD, Mkt
A% [ [ B ER 3 5E] 12 b o 7245 33 & (1940 4 / WA 15 4F) 2 5 1%, [HUKUOKA ACTA
MEDICA (HUKUOKA-IGAKU-ZASSD) ] & 7% 1) F L7z BEEOFAIZIE:, ~R A —~<5h
SHAR FI4R) 0—~FIIE2EVH) T ED LD TY. [HUKUOKA ACTA MEDICA ] 1345
2 KA FR S DB b, [FUKUOKA ACTA MEDICA ] 12 - THREE N5 D34 46 &
(1955 4% / A1 30 4F) 2 Hll% ) £

[E R R EREE] OfiE, B 1% (1907 4F) 25658 32% (19394) £ T, #MtFEZ0 [HETE+
HEHF]FRTL DB B 1SS SN/-45 335 (1940 4F) 2545 37 % (1944 4F) 13,
WHZO [HEF+HFhF] KL 9. 82 KIEFREIZ XL 2 1945 4F & 1946 4 ORF) % %
T, HEFIL7286 38 % (1947 ) oI 3MEE 0 [ET+ 064 %] £ WEIILLTH Y h %
BH) oBIEOMHKIZRY £ L7

3 AT IR - FBBIZHE S, WRUT EIREER RS N VICHZ LT, JRERICINE

H4:

KFAVFE L T E . FEBER2SEROF 2R L, B 334 (1900 4F) 5B k238l L 72
WERE [HHAE] 0% b, BZEIKAZ TIZTOL FZE7RERELIT pOHREEZEE 872
DT | HE S N TEHEI BT, Ao TwES. BRETSCAE GRRTEGXREREN) ©
fESR [ SUAESEE No.24] (2017 4F 3 H 31 H3EAT) CTRARBEZE O/NEESMLE N, W ToLFE
BT LRBHELEINTVET. [FDIETL MROBERIIHIZSSA wWEOHIREZNFL
.

A Y7V (Gregor Johann Mendel) 17V / (BFEIXZF = 2 ILHIE) OEELT, HITOHFMFEED
W L EY S ORHKEZ LT E LAY, B0 8EIIHIL T Y Ky HORRERDE R
(MR OWEgE ) %, 1865 4FED 7 )V @ B #IIZE4s (1859 458/ THURED BT 140 444
D) OB THIEFEELL, MEZTOBRFEFITOZOXOREHBEINTHET (X T IVOm
DOMFUZSE WL 13 5 LIS ZE Lk 14). 2D X ) REDP S [ X ¥ FIVoERHI03E RIZ 1865
Bl L3N TWETD, TOMLITZENZDIZHAM L TW2IZO LS FIH I NIRRT &, 35
FEHO 1900 4, 22— T — - K- 71 —Z (Hugode Vries), #1—) - 2L ¥ X (CarlCorrens), T—
Je - 74 v F )~ (Erichvon Tschermak) @ 3 %2 & DI “FHEA" shab 2 &ick
D31

F5 AT L CWHA Y (RETHEALZE XS ) (IdHES D MRSV L7228, Al

R RIS > TV RGO X ¥ HIEEAIZIIM L VWEEATLE. 202 &3,
AIEOH I D AMUDORGGHCIZ DRI N TV 38, Ao GHL Tk s hTnE
FA. BHEELEFETIRMPRLZ > TV EEZLNT T, Lo CEROAEND Y
FHA. T/, FHEHTEHERDI > TWIEHX FH S ERIZHE L 2WETATLED, Ihn
Z o T ICFHIEREEE (Y ORI L > TRERZ I NS ER) 2HATH2 L1220 F
T23>.
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A& H OMFERUL, WFLEE L FERICHEDS XY CTlf2s XX T3 28, Hgvtho BB E/LRIC
WOTH L, Y ROEDPTELZOREPET~—THEMEZLEZ LN TOE T Z0fEE,
Y Btk b2 b % OEERBET (X o EOBETFOMTRET) FHEEL T TDX
(& F2EDMHAEO Y B3 S/ T o L I3l Td). x5 TR
MBEEPLIELITHEOONLERIEZ ZIZH ) ¥, 8¢, BE2ELLEMERLTZ A, #IkE
fa¥%a WEOEZAELLZEMEEMLETZ B, #UEETEbETELE, HAED [E (yvellowish black)
1% AABB, [# (bluishblack) | 1 AAbb F721% Aabb, [#F (orange) ] 1% aaBB F 7213 aaBb, [H
(white) | 13 aabb & F¥ ¥, YHROMAELIIEOEELL BREEFIFEL (Thz (Y)B EERT
ZEIZLEY), bEEFVPXEEERLEIHFETS (Thze(Xb EETILEIILEY) Rvdh
X, ZORMTIEMETIEHAA T AP TE ) 5 [aa(X)b(X)b], HETIEHA T AT TE %W [aa(X)
b(Y)B] 2 k2 I (Zo%a, FkIZ, HOFAS 7 TEEEA). KESLHEOEH X 57
RIDEH) BRBIEFRZo72LE2ONES. — 7, BEOBAXY AT, XGmh sy Y e
FEZH b EEFPFHEL T z0nb LLFEAL (205G, REOBEOH X 5 O#EEFH
1 Taa(X)b(Y)b) &%) F9), EtazAEL20ICLELRO (FiEfkEo) #ETIZERNA -
TWzOnb LNEFTA. SLeoTIMHELDLIDH) FHAD, [E<RALHAX Y I E2Ho7212
bREDLLT, AKIE, FMUREH S TSR R DR EH TV LW BEEE G 2 R nizDl
b, [TEMOEAATHIE, MLPVWEWEFEOHXAY AR, LML FEEICVWE2E] 2, A
NMOFELFGLIZBWTHHR L TBIREL oL ) ITRVET.

LRAIZ T, ANORTD® (- T, Btk L2 HEEEETE A, BUHERET % 2,
W g d UL HIEE T % B, BBET2 b L L E L7275, Z20%OFTHO R L 7-/5? 2
SRIZHEICES T, B (black) %4 U 2#IETHIIKN LT B, Bkt (red) 24 LS5 M%
Gtk ORI LT RPEDLNTHWET. o T, GFHOMEDOH X ¥ OBIETHIL (b0,
X'X7), MDA &7 OBIETENE (b, XYF) RSN LR FT.

¥ 6 ERFZEEEZ U OICHAT SN2 IS IZ LT B ) £ 9.

(i) [Yusho : A human disaster caused by PCBs and related compounds] (Kuratsune M, Yoshimura H,
Hori Y, Okumra M, and Masuda Y (Eds), Kyushu University Press, Fukuoka, 1996)

(i) [YAFERESE @ 30 A DA A CINE—IK - ARIENESC - LN #f, JUHRS RS, 2000 4) (ERD
[Yusho] @ HAFHRZHLICHER SN THET)

(i) [Long—term effects of polychlorinated biphenyls and dioxins in humans : Lessons form Yusho] (Furue
M (Ed), Journal of Dermatological Science, Supplement 1, Elsevier, Amsterdam, 2005)

(iv) WHAERFZE T @ {69 & gt fenimt] (HVLHERE - ARIENE ST - (R — - D3 - HAMEE iR, Ju
MRF MRS, 2010 4F) ([VHAERTSE © 30 SEDH# A LA OHHERIZEIZ D CTHSRIYITIERL L 72 F130E
FETY)

FRLo 44, %60 MEEEFMERS] OWMRERES (B 1 £~ 29%) &, JUHKSY - RO R —
IR=TI PSR TT AL ATEL L) I o T F T (https//www.kyudai-derm.org/part/yusho/ind
exhtml 2024 42 9 H 12 HE%).

1701969 12 NEJM ik b C, UErOMERE A V7 1 ' — (Franz Ingelfinger) 7% [JEFEOHNZDS
BEVC ST MERE 128 A VIR RO T ST weipaid, Bz aw] EESLE
9 (Definition of “sole contribution.” N Engl ] Med. 281 : 676-677, 1969.). {4 > 7 IV 7 1 ¥ H—DH
MOBEHNE=2—AAT 4 TIZL2FMAMEH-> COZ L0728 ) TID, TOL) RHEHEK
fa/ —EH AR LR o0& e (4 > V74 T — - v—) (Ingelfinger rule) ]
EWFEA, 1970 A2 13 FR & DERZFEGRH RO PRSP $ 2 L )12 ) T L7

EB: ANV IZLD [KRT A L TFHEOGEN] 1%, EFAFINHEICIBE I N TIWERAD, LK%
PSSR e EEA : &z BT [1E L\ (the proof is correct) | &3O LN TWET. ZOMGEEIT,
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