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Computer analysis of Minamata disease

R. HAMADA*, A. IGATA, T. KUROSU*, H. OTOSE and K. NIINA
12th World Congress of Neurology (1981,9, Kyoto)

Since Minamata disease, especially of mild degree, is some-
times difficult to differentiate from other neurological
diseases, a quantitative and objective diagnostic procedure
was proposed using data of a population survey in a polluted
area near Minamata (74,000 inhabitants) so that the weight
of each symptom for the diagnosis of Minamata disease could
be quantitatively evaluated. Based on this discriminant
analysis, a diagnostic program using microcomputer was
designed to arrive at a correct individual diagnosis through
interactive questionnaires. Thus, the integrated possibility
of Minamata disease for each patient was promptly displayed
on CRT.

On the other hand the assessment of hazards of mercury
pollution is sometimes difficult, unless definite cases of
intoxication are confirmed. In order to find out the actual
hazard, a deviated group in the incidence-possibility di-
agram for Minamata disease was demonstrated.

Through this method, health hazards could be confirmed in
polluted areas where no definite cases had been found. This
evaluation method can be applied for checking health damage
due to pollution of other toxic substances.
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@D Computerized diagnosis as a meaning of evaluating ability
in neurology

A. IGATA, H. OTOSE and R. HAMADA%*
12th World Congress of Neurology (1981,9, Kyoto)

For a better training in the field of neurology, objective
evaluation of neurological symptoms is of the utmost im-
portance. Therefore, in order to verify whether direct or
differential diagnosis made by trainees is correct or not, a
new computerized diagnostic procedure 1is proposed here.
Based on textbooks and our own experience, a quantitative
description of symptoms of 200 neurological diseases was
established and a computer program was made based on Bayes'
probability theory. Answers to 40 questions were fed into a
microcomputer, and a 1list of neurological dseases with
possibilities above a fixed level were displayed on a CRT.
The accuracy of the diagnosis was limited to complicated
diseases which had been left out of the program or to com-
plications in certain neurological diseases. In this way a
very reliable 1list of differential diagnosis was prepared.
Through this method the ability of trainees to make ob-
jective diagnosis can be fairly evaluated with the result
that the standards of training in the field of neurology can
be significantly raised.
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BN KERIBREICIE, EREE LTI (W WEIREI N, FLETRUEKANES (10mg,/
kgl H) DBELBEORE L 256 L EMkIC., BRESHIH BRI N, EFHHHAREEIR. 10
mg,/ kg MMC ##HB#5 L 728 . Recline boad test T3 HHi213.7%, Traction test T11H
BIC50%BEEN B X N7z, BRESINH| BT, Recline boad test X3, Traction test T

RUT L2 EHHFEZL VL LN BRI TH - 72,

@ Bi- HHAMA ODERIRIEFT X FAKBROPE

el B ERRE* FLLET hRFEE
553400 B AEEFLPEES (1981, 10, BEI)

AFNVKBOBRBBRERRRICBII AT a— AT IRV En = =2—0 D542k
T2 —RELTCABIEZEATZARST v F Dl - BHENE/ TIAXL 85—+ (MAO)
EHEZ IS A FNKBOHEEZBEL 2O THRET 5,

EEBIZZdd-y R 2 (25+5g ) KR WistarR#EES » + (250—300g ) —&E 8 — 1661
2. Bk 2 F kiR (MMC) 1310mg, kg 1 B 1 BLEEEDHRE L | £ H8ICMAOTEXE,
EHERUVBKBEZHEL 72, MAO ¥z Nagatsu X 2L+ 3 PEEICHE . AP
nEHEIT folin B, RAKREIIEELEEE - T VT LETHEL, /AT Fv+1) > (NA)
EEE ) B REEBREPFPAL 2T h W, AR 7u= 757 4 —HESHH (HAEF
JMS-300) THRIZEL 72, EBRER;, EE=720KMEEMAOEMEIZ11.7810.32TH - 2N
xt ULMMC# 5 B%4 1 H#£TI313.2120.32- #912% ERH L 72, —HHEBER L) n&EQEIIMM
CH53-5 HHTHABIKHA L., 2% 11HBICIZIEEE~ET AR 2R 72, BKERIE
REHBYCH KL, 118 B Ti330.3712.687ug/gizZ L MMC MR AE K RIE & 2 2 72 fEHR &
nrz, BBEMAOEMH IMMCES 1B#TRAEZENHEKRZ /AL, HIC11H BIC3IEEF~=7 2B
RANEAER 2R L2, ZOBAEARIIMMCES 5 HE THEMRT»EH L7245 11HE
TIE R ERBREHEAEL 72, DARMAOHEMNE D 1 BH17%9 LR 4L (118 BicldxHic
W24%DIET2RL, EAELSHETERT, 11IBETEEEBEEEL L 72, L2 LER
HOMAOEMET 7 BHIMMCE S £ T L DB L RO 5N h - 7245, 11H BiZ I3 BERC i
5% DY HTREINTZ, — AT v MTBWTIZ11H B /Mg TMAOE OB BEVRTHAREN
72, X7 ZAeMONAZIIMMCI 5110 B T B OFIS0%IC#HAL L 72,

@ TYRAREMC-CRITHEIEAFANKBOXER F21H

el BT hAEE FUKEFT ZERE
&55m HAERSKS (1982, 3, HR)
BAL 2 F KBS & 2 MBFERBBFICOVWTRRLEAHDEAH LW FIRIFK 2 <7 2 B RE
AR A FUKBHREG THHIE A Z L 2HEL 22, 5013 2 DL 4 FUkBEHREIC L 2=



v 2 EREEOIEIER 2 PSRt S T 23— LT I v =2 —u > L OEETHEE T ARHR
Y OE L2 fAr D7 ZHEEE R4 F ¢ > A VAutomex & BV CHRIE L 72, 1L £ F LKk
10mg/kg#%k C14% 5% 1181 (AM7 00 —PM 6 : 00) D HREERIINE 7 2RI AR RIS
WLty Lo LEAbAF AR pg/1 pl =7 AWBIBAEAL 2 BHOBRESEIIER
EADNR- 2z g L CHIc EENM% 7= L7, 6-hydroxydopamine#i&& ( 3 HARHT)

- ZDHEEHEISELA F VKB g/l w L WHKENBS TELZEDRLH» - 72,

K RAFTr T2 F I 2mg/kg ip. TRET 57 2 HRES RO KIZE 2 FLKR10mg/
kg ip. 5B TRBEINL I 72, ZHb5DERII-T 2 HRERICHT 2 HEIL A FLKE
DEA L LCHREATFI— LT I ma—arhrbnT I HEERICL 2 Z EATRREIND,

1.2.3. *0fb
@ Indomethacin 5L 379 XNMEREOERLE Z NI REFTENORE

MNEFEE RHEX BRE kT
340 H AR LTETS (1981, 10, =Hik)

@ Effeci:s of mﬁethysergide and naloxone on analgesia induced by the
peripheral electric stimulation in mice

T.SIMIZU, T.KOJA, T.FUJISAKI* and T.FUKUDA
Brain Research, (208, 463~467, 1981)

® EMI T&ICE 37V XEEA Phenobarbital IREDRE

ABREE KT f1. BE & ABLE BB BT SHEX
ExndHws (118, (2), 83~84, 1981)

1.3 FEHREE

SRR | KRR BT B A O SCER . AR BATICEE & VB R R,
L. =8 b DEROIEN & Fli 247> T, KISRFRIEEDERLR : L TEATR L 2 LI,
2 F KGRI L B EEER L Z U RET 2 SEROBERENEE L RN T 52 L 2 HIL
$ 3. Tk, EEEL. BERCHBREROERERILC OV CRRE, REEE RN
FAEHL . BEEROES. BRRUECHENEE, KHR~OVBEORITCHI b, &
B BERI O B a— S DEANTFESNTE ) . BEFREHOREIFBUFS 1D,

1.3.1. FBLHRAT -7 L EDEBRR
(1) KRBOEPHHECEHT IHR |

KB EOREI KT 5 720>, ARFEHICEET 2BEH, MAREFIEREHE, BRL,
INLOERNILE—F—LERA TV B 48 BUEE TR L 2 2 BERITHI5,000
HThHb,



(1) KEFRMBERDETMES T 3 RLRERE

A FVKBFERICHE S AMEEBEENT 2720, KBHBERVELBBEROERSICET
BEMEWEL, 32— —I0 L DIRFWBIT 41T BHE DT WD, 45, MNEBHBEE
ROFECZMEF 2 O THAEE TICPEL 2 2 8FHIH 120,000 TH 2,

(3) KERIc & BBIEFL L RERTOFMS T 5%

AWRISERIENIC B 2 KBOCETESR, . BITSLCBIICTML 5 29 BaE S
BESLL . M2 OEUT CORBOBE 2 RAMICITHET 2 = 210 & - TR I 2 BB
ERET LI LM ET B, AEEIR L QS AEOBSRERICHET 2 KBEOLEHIE 4
¥ 2 12 KGUEA M D S H RS B % B 72, -

1.3.2. 228K

® Minamata disease in Japan; present situation
and countermeasures

T. KUROSU* and H. TAMASHIRO*

9th International Scientific Meeting of the Intermational
Epidemiological Association (August,1981, Edinburgh)

In 1956, the first epidemic of methylmercury poisoning
occurred in man through the consumption of contaminated fish
and shellfish in villages around Minamata Bay, Kumamoto
Prefecture, Japan. Such poisoning has since been known as
"Minamata Disease". In 1965, another similar epidemic
occurred in riverside villages along Agano River, Niigata
Prefecture.

Minamata disease in both Kumamoto and Niigata Prefectures
was officially recognized in 1968 by the Japanese Government
as a disease arising from a public nuisance. In the
following year Minamata region and Agano River Basin region
were designated as ones eligible for the application of the
Relief Law (now defunct) which concerned special measures
for the relief of pollution-related patients. Furthermore,
to provide speedy and fair protection of persons with
pollution-related health damage, the Pollution-Related
Health Damage Compensation Law has taken effect since 1974.
The Compensation Law provides for seven types of
compensation benefits: 1) medical care benefits and
expenses, 2) disability compensation, 3) survivors'
compensation, 6) medical care allowance and 7) funeral
expenses. ¢

As of the end of November 1980, together in the prefectures
of Kumamoto, Kagoshima (adjacent to Minamata City) and
Niigata, 2,397 cases had officially been recognized as
Minamata disease patients, while 5,765 persons were
appearing for recognition as patients. In this paper, we
describe briefly the present situation of the recognized
Minamata disease patients and the countermeasures being
currently taken in Japan.



@ KEBFBEDFEHIZOWT

EHMIEE FARER FERST 28 B BB ATRE

g5ol B AR E SRS (1982, 3, HE)

KIFROIBRENTC26FEE2FBL . ZOMICKRRBEERI» L) ORIZ Lo T d', Bk
DEFEREICOWTRABL S v, Lrid4bo, KERFBNEFRAZENO—RE L T, KR

RAREBRENTTHIEIC OV TRETL 72,

BEARETARIERBE L L TREL T2 1,422 A (IBAISSE12AFE) 9 bETH 378AIC
oé ELEMEBNHE LN IARINS L, £#, HCERECICEERE 2 F34
72Xt E 722 ARAFFENRR & L THEIERA, %EA%EL’MVC&E?#JLLQ %d, FEESTEIIE
9Mm ICDIC k72,

RRENRBEZB228AN, K133A, F361AT, Bichizl.7: 1 Tho72, FRFHRTHE
BII67H T, FECEDESSTAITBLEICT0-79F 22— 7 & L., KE% (#90%) 12504 LI E
THo712, - '

B L EAERIC L 2 RERRUONBENIORFERI N ICIETHEL RS L, WL
FAZ3FERIZ. REREER . EMTAEY. LEBOIET, TN 5ITELETH50%L EE HHTw
72, BEBRTOREMEM% 45 & PIRBERNIEREHEBELER, A 70— LEGRHERFAR 7
O —EH10 N TH -7, —HABBETIIRERLRL) HEEMEI B2 T E1060% &4
DT, BEFERZ RS LRERMBEALIImAEE LIS RE, MOEEE, BEUHHFEMONETH -
72, . KIERBENI L, 150N (41.6%) 3BT ZKFEICKFR LM INTE Y, #n %

FIER & L CETC L 72 DIZ60AN (16.6%) TH- 7z,

@ KBIHZAFLKBOREM

FRARER BiEERE S2%M0
HASZSHI014ES (1981, 4, FEA) |

RIBHKBHOKIBTIZEFRICHFEL., ZORBEBEEGD L (AL TR, KBETH
I EA LN Ty, KEREFICEINEHMEBKBORERKEIC BT 5 KBEDEY
BHEEICETIERFRICBWVWTL, ZORIEITRKBEL T, HB5WIXHEML 2 KRICEYH
EBRMEFICREERL L VLNDE L THFELNTWEDOXFRTH 5, REDICHIT L KED
B L E 2 5 L TKBOKP TOFAERELZMEZ LIIBRO TEELEREZ LI DLNLE
2 LN5NDT, 40, K CHOLERELRCE FHET 2 B TERELITE - 72,

B ks L UERE KIS DIBE DK% 203HgClF 7213 CH,203 HgClo 2 Tin 2 TR At
ICEEL . —EHMEICKPOBKER, BEKBEBLI A FLVKBERFAE N —— - TLC
B (B9ES, p. 104)ICXNRIEL L,

WTFNOKBIZBWT L A FNVKBOGRERIGEDAENERD biL, BEKTIHKBREIC L 512
S THREEIRELS L DDLU, #HAKPTIHMEBREIZ G LENT S L, 721 —10ppb fF
EDBEICBWTHATOGTHEENIZEDL L KREWZ EBEEEI N, K X F VKB E
SRATTERLK], BITH], A A FEWHFORELTNLER, RBKRICEET LR
AX D BEREL . FEWEIIGTEI EXELPIC 572, TN Eh b, WKT



DAFNKBABED WK OV TR Z AL OMES EELBEZREL TVD L0 L&
Zhbhbd,

@ KEI-HFBKBOWECRAT ZHE
W7 IND L—RFBRACL 5FHS L UEBKERENSER

A & SHEE HBE B KK EB
HAEFSEI01FS (1981, 4, BEXE)

K%GCBH%K&&@@%%%'\“%7‘:@&:{1\ D 5 ZEAR P Ongt — 55— FEHKE &
UEBKROERBEBIVFRE L D2DT, BT 2L 2—BETFRREC & 2 SRESTELB
XL,

A E A RO TOCT2HASHEL 2oL @ & L TR E Lz, RBo—ER
PRI E D, MBS TRAT IKBERALZRT 2LV LETHTL TRAKBEEEZ KD
12, FLAMBEL MBS S L IEBRETF T TRERAKE L, BHNTSMY U F V>~ L2 EHl
SmbZEML 72 2 NIERAH20mF ISR, B4 LCIRET L, DEEL L~ L2 Bhb—E
BERBILC &) | DV TMBASIL—RT 2 L7 L THBKBRER 2 Ko 12,

AR E LTI F ks8R ( Hg & LT 5—30ng). EHASEE LTk ke (Hg
ELTO—500ng)ZRAELAFLHABL ., ABRAKFEERTHBAKR 2B X CEBEY KD
2225, 98-100 %ThH -7z, MBICITERAKBIIRE I Lh -7, T-HHAR (FiX
$%0.152ppm, FEHE/K4R0.009ppm) # Fv> Tk # Fuk$ ( Hg & L T30ng) i in EUE B
AT\ BINERI8—106% % 2 72, )

HHRAKBENERICIE ECD-GC AV LN TWw B A AR TRTREEILZ LNk v, HE LI
BT PN L —RFRAGEC & 2 BREORKBERDE RAEMREEE :0.051) #B%BLE
D, XM EKBARBERIC L 2ABKBORIRGTBLHAEDE L - & TP BEI 2R 72,

® RERE BCERDAFAKROERE

BE & FAREB BE%RM
HAEYSEI014S (1981, 4, BEXER)
BEHEFICEENSRKBORER IS T E VD5, 2 FNLKBICEL TIHEBI»L %2 . B
T TRHOPED B1vo,  THUIREROERE 2 M T~ 2> Hil T 3 HETO A FLKGRS
MESHRICHBELG D) | BEFOWMEA FUKBERET BICBRKS L HETH 722 & hik
EUFRAN—DEEL NS, RABERLELNREL, ZORICE NS £ FAKEEE
SKCHET B2, &% 1IN KOH-E ¢ OH TE%, o5V —~> ¥ L TGLCT
SHT B HiEERE L 2O TRET 2, | o
EE20g%&), 1N KOH-Et OH #mzTiR: )%, BEMELL., PFV > -+
VBB THET S, NP Y BIET7e ) b Tl . M NaOHE R cBHMo v+ > %
BETE, RNTNa,SBEREZHAVTAFUKBREKRGICHEHB L, HEETICEALTS %
HeS & LCRE L2248, BUVF VY - 2o Bl CHMT 5, #% NaOHE K TE# o2 5
VeokkE N EEGLCICEATS,
AFNKED Y F /23—t % GLCICHEAL 72358 FERNDIEIL # F LB D57 Stk THafl #
FUKBEL(FELEBCRELEHENE -7 2R, EEC— 732 ETESL I LrRDHL



niz, BEFOAFNAAKBIITNAY) TRETLZLICEN, 738, BYa»Shr o783 N
YLD, FPF/ XL — FRBIC L) ARSI E C RO v Ml T
S50% RN EINEL BN L > DIcx L, RETIZT S HRELERE B,

® WERWLADKZRIZE S SRE~DKBRER

MXFE— WHEER RARER
FA0m H ALK EEF SRS (1981, 10, #HHE)

AEFIS4EE10 A REEEILUAZERE AL | 2 UCEL S BEAKBOREREZIT- 222 A, 12
FRFEEM TR AL S AREEEOTERGIE 0.4ppm (HBKER) 22 5 EiBE
DB B I NIz, £ 2 TEHE#RB L CREAKBICER T 2 ABIC DWW TKREENERERE
AT L RICHEHOKEEEFICOWTLRAEL2DT, FOKELHET 5,

k2 4 A% (BE54. 12) MEBITIRIL 27 74, 7F+ic>wT T-Hg, Cd, Pb, Cu, Zn,
Ni, As % @lEL 72, BBHISS4E 3 B, #MESUND 3 KIRICHET2HH(7 74 A7+, a4
%) | FREEBICOWTIIIBAISSE IR, 9 BICRIL 7 74, 7FOBKE, £ F Ikl
ENENHEEL., P TEHKopH, BKEE X O EEOKKEE BIEL 2, FFHEIR. BK
FUCHOWTIZEBER G #HE, BILRILETREE, A FAkBizrx st 77 782E N 1T-
A .

BE54. 128 28 E#Mo AP ES B EIZAKEIHRCE 7 74 5250.68pm. 7 F 50.61pm
DEKRBrEE S N2, KBUNOEBIEIEHETO—ME IR L IIZFEEETH - 72, #HE
WK SRR KSR EI F8) B (pH7.0) TI30.06~0.15pm, A% 5 2 (pH5.1) Ti20.09
~0.21pn, FEEFIH - GIAFAT (pH8.1) Tl20.02~0.15mTH O . T & BB KEEF 4 F
WK 6> BEIEIL, BFE, EEKE L SICBIfRL CB0%RIETH - 72,

- ) pHI BEFISA9E 12 H O BE 45 Tl 4 fHE CHREM A - 72 BEHI554E 9 Hi2i3 6.7 % CH
BL., ZofAEPKRERHEmMEZRL 2, ZB#HKEIEELUZFERRE Tr2ENORELX
T TCHDpHOETIIEICHEA A S iIcLbeFEz bz, FRAKRFOKKBEIX 0.5ppb LT T
EEHRDOBAHFERIZ0.10~0.21pn (LERL) ) DENETH - 72,

SEIDEFNIHEHKDOKBBEIRHUBRRUTOEL NV TH LI 2b5T, AE~E
BEAOKEHIEEL . D, FOSTRIZKEDOHF M & B~ T B > THL L2
ZEDREETH - 72, BpHE TOKBOFBEEHEICOWTIT Tsal 5 38D TE YN, FHEH
LKE DY BIANDKBEREIC K E B2 RITL TWB Z Lk E s,



®

@

1.3.3. FWRIXER

Quantitative analysis of methyl~- and inorganic-mercury from
mammalian, fish and plant tissues

M. CZUBA, H. AKAGI* and D.C. MORTIMER
Environmental Pollution (Series B) 2: 345-352 (1981)

A successful method was developed for the quantitative
separation of biologically incorporated inorganic-~ and
methyl-mercury from animal, fish or higher plant tissues.
The differences in animal and plant tissue composition
determine the initial treatment of tissues for the highest
efficiency of extraction and the subsequent quantitative
separation of the mercury species by thin 1layer
chromatography. Thus, animal or fish tissue was treated
initially with ethanolic potassium hydroxide solution
whereas plant tissue was treated initially with a strong
nitric:perchloric acid mixture. Recoveries of both
inorganic- and methyl-mercury exceeded 96%.

1.3.4. DMt

5 6 [O)1] 175 2 E 3R E AL i

TREZ* KEEE BEWEE W %

oL AR A% 2 S (1981, 4, 4LIE)
NBROEFREELCHO>VWT —2ERERRL Y —
B BILZER TR SHEE EREE
510 HAB 44244 (1981. 4, #LiR)
BOREZRBOBRERERBIZO>VT

BILZEEE kTR BN ¥ B

510 H A E A4 okb 4 (1981, 4, #LiR)
NIBRREDRFEERMIEICOVT

BILUER B4 & 81 & FWEES* Lmss
HARLNREEHEE28 (6), 257—263 (1981)
CEMHICLIARFTROE=I) L I HROMIL L RERB BT 2HE
ESEEM RARERT S

SEN I FABRF R AR RE EN25, 1 —15 (1981)



®

An epidemic of Kawasaki disease (MCLS) in Japan, 1979

I. SHIGEMATSU, H. TAMASHIRO*, S. SHIBATA and H. YANAGAWA

9th International Scientific Meeting of the International
Epidemiological Association (August, 1981, Edinburgh)

A follow-up (1973-1980) study of Japanese people with the

electrocardiographic abnormalities

S. SHIBATA, M. TSUKAMOTO, H. TAMASHIRO*, I. SHIGEMATSU and
K. SAWAI

ASEAN Journal of Clincial Sciences 2(1l): 100-103 (1981)

FPD-gas chromatographic determination of ethopabate in
chicken tissues

T. OKADA, M. UNO, Y. ONJI, T. OHMAE, K. TANIGAWA, H. AKAGI*
and E. TAKABATAKE

Journal of Food Hyglenic Society of Japan 22(4): 279-284
(1981)
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2. IRt= > —a &
HAHA SRS (DL T

BRAYEFDHSREREEYHE & B E %

KEROBE . ZOREWEDERE & LI ZOWEHIAKIZ & DA E N BEDEH D FR
PELNEELMETH> 2. Z L TEYWEHICL ) 2 FNVKBROBEH I L,2IZSINT, pick
DN E & KRR & DRFEE U Lo THK,

ik, NBRLER L IZERRIC, AL AFUKBOBRIMEEL 2 ) . —READTN
1T E DB 72,

EEMEOBATIER E L TORIZERAIZE > T A WAL EKRE LD kK~ 3 —Hif
SRR R N B E S AR EHL T, AMRICE VAENHIZRERL 20T, @8N T 5.

52 HEAN—FHK Af, Bm, Cf, Df, Em, Fm»n64% (m: 5B , f &, A~E [}, F |z
ZORB) H1978~ 9 FlchF TR L EFEE o > FUEBICHEL . ZOMICKRIREED T
H2rL 7 a—137 (*37Cs) NENEREI ML . RERRD L 2Erbh o7z, P Csnl
FIeOWTIRLIEL S OMABEDE 2 RIE LML T’ #REFE AL CHIln 4 AL D
HOEBEIL L VEN b)), I P Cs DERRICRIL T 3EL L BICHERLAD
DErBhNz, FLT, UTO LI ZHET. ThrHo5EY ) 2BEIHESI N,

wEEE228H Bic. Fm 0 a0 %EEREFHHEHFZAERE Harwell T27Cs 2REL TL 5
572k 25, 89Bg (2.4nci) 2 TICEML Tz, Hg Bg DoHL T228H HIZ89Bg 12
i BBITIE, 89= J **#qR (t)dt=89.8¢ ..¢=0.99B¢/H R (t) I3BRHEBEKT.
R (t)=a-exp (—0.693t/T)+ (1 —a)exp (—0.693t/;) a=0.1 T =2H., £ZL THERAIZDW
T3 T.=80HTH 5,

KIZZDg B LITODTWT, WERKHN5238 BIiZi3AEREQ (523) (3.
Q (523)=_/ 52%0.94R (t)dt =102Bq & % 5,

#: [ f ok i Ar¥8 4 o) Fisheries Radiobiological Laboratory, Lowestoft nE&EHIZ L 5 &,
Sellafield |- % 213 FiEBE BB HIrish Sea [T E NS ELL 7 2434 EL T
FBICRIALR. R OVBRE T2 00, LilE2FERT 2. KEoOERICHE I NS AR
FrLCAEBETHN . 1 BT 75 LEENERT, LERVBN P CsnEMAITFICBI)
B2, b Llrish Sea FED M2 5725, KRB RBIZIZZPICELV NI L > TWIZETH %,
REBRD L 2013, BEORIIERID L VWET, BAOMRBIEZ2ELFEL LV,

372 HEAOADEBEEIIIIBENTEH TIT ¢ BTH) . —KHOEEAN?*'CsRNEIZH
AANEFREICECEDL Z0FE2L ) LTS, EEACE-> T, FHNHPALIVFEL T
2. Fm % E#TE O NEHERAREI31.564 Gy (0.156mrad ) TH 5.
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EESHH T EFDE

s KR A REEFHGE & M L)

R EBEELZBRT 20O OEL L 5> Twa  HERR— 272385 2BV R
BEIZ L 2 2BERRROBEIE, FREBHICBOTALN, LASBETIEED LN WD
Yirh. BRABBOERICH L TERIBELRBEL L > TWENTHH) EZE LTS
INLIZEL T 2 EREEE S 5. W OhDEBEROBRHMEIR 2 o4 4 24 > DHF
R LHPTEDLILAETL A, 5B, MOFHLEELEETLTHHLI I L %
L 72

I3 LIRS EESEOTEE . COMEKEOMEY L ST, BEERC L 2 BEYED
il = kI HEEYIEE I ;5@%%§ DN, HEDELRFENFR L IZRL - 2%
iﬁ%%%&t‘:m%%%%@%ﬁﬁﬁ@%%ﬁ%%f@%i:&%ﬁ%bto

EREEL)A-BEBREOHY S

HRKFEERORBEFHHEE B K & #

HEWE L EERROE & DBIEIC OV TR, T E -8 (dose-effect) BIRATRKD L1, K
T DEBIIHIET 2 EBERDELN (lmpaxrment scale) @f"’A‘ BLICIZER - BREEE
(disability scale) DELAITKD LN D, S HICHA THEEKEICER L —EEBIcBW T, BE
DEBEDHBENAHIBE L BB OHASFIIE > TEDL I BT 220&E - KIE (dose-
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