REAERTR KEFICHETILANTE] BWE (EK 13 &)

 ERERERISRPIEAN DGR T B
Bk T AR L E o —

Biscs ik # RLRFEFRIERIGEE).

WEEy : : :
AT, HREH TV TR CIREERE, EEORFER~DBRE L ZORENE
T FEFT A2 & RARDBENZ L 2 TREBRORANZE, T b bIBERToAF L &8
ETOREES CI L BiET 5, MAT, ERETHL) D LNhvids, AMEEHAF Lk
SBITBEB SN TWAI EFEELT, IR EOEROBEEROMILLES E+5bDT
Hho FOIOIZ, BFOXME L Ea— L. FlICHRET 5,
AR, JSRBRMEORIIRE YTV, JERERBEOAROEE Y Ik — AT THL 20
L2035 Faroe SEETORMOFE I DVTIBA-L. & 61214 Benchmark dose 857 L 72,

HEBhERS _

PN LAY EEANAHBEID) | BRRE (LILASESRFAHDE) , A8 =
(FAC SRS HAES) | AER KRAREFES) | ¥8 & (Z<) 7y +Eik
FRIBEE) |, AR (EDKERIREL - ¥ —E5E)

- A BB . :

AR IATEEGIC B L7s S S R, AFIASRIC L A RS OSEUI RN S ANl =
AT, & EIEAEBEOREII LTI, MEL SO TRESNTELY, RESICER
LA X FAREBBEDNA VA S 7 — 7 Th b REIRE S B DR BRSNS LB &
T ALEMIL, BAAD KEBEENSVERLOTE, $7kRELRSIT, EIseicid
SR - IS L b7 I KBRS VARSI ORTE & FOBOMEL T L, X
b IKSREE DR L 2 B0 RIS, THbOBIERTOA F U LE LRERTORE LI
CRENSD, ThONEREFFASHICL. BRBHTPLE LIEOB IR Bl T 5 5 &
¥BWET D,

B. FfgtAiE

[ERSEYRSRTBAPAE~DMIGIC T BFIE] & LTI, HREBTED L S 2k RiSRsemss
HEDVEXRICL > TRET %o T7o, EIDKERBIRL Y 7 — 2130 LT 2FREMICBWT
Khadhrz, B L EEFRPIREOEFIGIAET 4. TOEFIZIRETTAILIZLoT, &0
ROBVKIERLLFEM AN HEETRALDICT 5,

SEEI, INETIOIRBAMEEEHE L TV AXET . Dialog E0DF— & ~R— A h L3 -
PWET b, TOXEEFHDIEE L. HREHDOIRERNBOBER - BROIE L - 4R
DA - ¢ MEFNORBEFEZICOWTERRT A Il DA, SEEIIF0ADER TS
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Jo i R
[ERKEDRRZEICHT AN AN L Y a—] L LT, BREROEWESEEREDELD%E
EREOEEL PR, EEOBRELAY TRESELECHIIT 5, Z0REL TR
EVPLIZ L LY, REETPOREDRELEB T L, T TIREIOMEINI BV TSRS
DFEECEATALVE2A— I LE>Twd, JCTH, SSICHALHNRT T 200 L, &
bt CES - BEREORFREEL EAENROPLETE, THIINAT, BESRTH-T
b, I6BEARE CRER - wifﬁwym%%%ﬁ WLEDETHLDL ISR EL, L

'_TZDQ

(IREE~DEE) ,
HEE~DOEEIZ OV T, A%éﬂfﬁﬁ®m§%¢LtTéﬁnf%%®fﬁ LFELILE

bihzv,

c:ﬁ%ﬁ%

L Tﬂ'ﬁ%f{ﬁ@jﬁﬁfﬁ%fﬂ RICRT A CREEE

MedLine (1966-present) %4387 — % ~X—2A & LT, key words = mercury and pollution TH31 %
L. 269 BTk b LTz, SD269ELDI B, %@@5¢ﬁ(wwew”<mﬁif 7KERTH
SRREICEET AL EZ LN LD 58 i3 RN T

T/, EEI TIERDMRBMRRZE L v 7 —2S8E L, 2001 D {%6 EERIREREMEE LTo
HEREREEE ] ORETEL LU S Rt F—-ThRMmEN: “IEEBEg~= 27" 148
BN TV AHEREENBEEOSEFI % JlIFk2 £ LTERT 2,

2. RIKEDRBRIZEI T oD L Y2 —

Faroe FEB 2B 5 I3k — FRZEIZOWTIL, Eiﬂ:ﬁﬁﬂsﬁ@%}f%ﬁ&:m‘THELEE%M@J)E““& £
TALEL-DuPTIToTw5h, JOTH, UEORREEEBIRDED . —FHELGHEEICH
WTIThZe, 14 BIREHRE L BROREREOERS iR+ 2 (HE, %4 ,

1) WEOFER
1%0¢ﬁ¢wu%/7w7ﬁan$%(7/7 FETAAT Y FafERg todbi 62 i
NMET 218 BB, FAD43,000 A) THEBBRDOTFRBARED TN, NEFH IR
TtE (20~50 %) 53 ZOMApASRREOPIIEIL 121 EEFH2.6~501) pg THH, Frv—2%

HOPRAE 1.6 ug/l DR 8B TH o7 (Weihe & Grandjean, 1994) o =D 7dh, AAEE BT
1986 F3R 1 BINBE R ARI T -7 - A7V €AF . BFrv—rk2) BeE
FHED Grandjean 4% & Farce 38D Weihe iR Hu0& LTI bI, S OIS HEL
RO, BESIUVESRSFITE, 2O, HEPOSE X M 0RRS, thit -
BSOS RERAENCE 1022F (2FD751%) FBFar— b ELTREIN,

Faroe SEBA D L ) LAEDZERE L TEL TV ABHIE, AREEOHE VS 1o
M2 T, B5F - XAHHABICE L, HEFE—2ORTThor:o L1zt 5, 20L. BENE
PROFRE (naural experiment) 123V & VD Rfb R Shf L TVvrs (Grandjean et al,, 2001b)

OB OEE IR RRE O PSHEIL 242 (05-351) pel, BEEOELEKEERE DRI 45
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(02-39.1) pg/g To 10pg/g KAEA 130 BVv27C (Grandjeanctal, 1992) o T 5HDKERIREIZ. B
i) OEROERRRS 5\VIGEL Y Of () EERMS S (L2 iioh, BEICE 1A
S ENROBII, [BO%E] aFGIAHERLD ., Face BRONEER L ANt ERES
D 1/6~1/5 BB LTS N7 (Akagietal, 1998; Dalgard etal, 1994) o & OB KRR 5 \»
N BERERT ALV Dol |

B, 1990 FACATHD Faroe B TIRN B BEWICE TN FEISRHBEIIETER (pilot
whale) T33pg/g (ZD) HIPFFHFAFVKER) | 5T 007ugs (KEHAF KR Tholo,
EJRFR. BADEADOFHEIEL 12g/8., BPET72 g/E T 0, EEpkEEREIH 36 u:/Ei
CIEFE SN (Weihe & Grandjean, 2001) o

2) 1% - TERE~OEEORE :
Faroe BB 817 2 I BADKSRRBEORBPIAIL, £ 1 EBAT1993 %, 1994 £04-6 5 (56
AR AT, TR ofzTR— b 9238 (903%) DML, F7, 42 BB 2000 £,

2001 ED4-6 B (FT6 » AR IFEMS 4, 14 5IE883 % (864%) HEIIL7:, .
WA & LT RMEREE, NEHEFIIRE, WR{TEEais (e, SEmiigee. 350,

REZERREE, 555 SHRES | RERRE, WEEEYIRE (BHENSFEEM, HES

B, DRI, T 7 RIEAE TIATEMESE. 14 BIBRATIZ PI00) | M - BIHT
BAH YD, DENOFRIZ4 M RP L (FIITFRICE44 BIE) . 10ITaSM0eEIEE
DERICH 2o Tid, BEICHETS . BBEYR (AL, THETFOBEL S WigR
WD, BEERTIIUCERL, TEAIR) 3 ¥ ¥a— S TEORETSH 5 S ZE SN
(Dahletal,1996) o 7z, WEBEOBRICI—BOEEI b,

3T REDORETER :

7 ;‘?‘E,E pﬂﬁ'(.' 13, EBMELE {finger tapping test) . TEE. (reaction time) . REZER (Bender 1%
#&) . ZiE (Bostonnamingtest) . Si&ict® (California verbal learning test short delay) ASHAERFDIK
HERTER. Thbb, mihﬂﬁﬁ®%§mﬁﬁﬁk$0mﬁm¢mﬁmﬁ ERELERRL
7= {Grandjean et al., 1997; Grandjean et al., 1998; Steverwald et al, 2000) o 3 7-.. SRS
BFATKRRRR EAELEOREZRL: (Muanaetal, 1999) o ##13 1995 Eizw7( SHEB
TS Espada T BTV SIEHOFH 149 B (BHOTEKBIRRE DT 0.6 pg/s.
1.1~54.4 ug/g) TH~IzkR UG FRESS L OEBLFEHTH 709, Z0 kS IZER:
O LAOVTHRRETT A L BRIREADIRIREIKEERTZ AT - TEIESBICEE L TV A TTEEE AV &
FECY (WA

4)PCB BRE DY L SHET | .

7 RIREREEI BT B3GR ORRHIBETTER I ER S, ERMGERTE LTS - £
. EEHOMEE, REENDHIToN, FERLTHETE LTER  MEMNESOLE, WMo
FLUL, KEOMESHITONL, T, FOMOIERT & L“CE{EHHW PCB BREEASEE S
172, PCB OSHHZRIFFAMARV o, 7T RIEAZICSEBMLATHO S b 438 2 TRIE S N

(Grandjeanetal, 20012) o % B, ZOFRD 50 KOV TII BTSN PCR gD AE S h, &
LTI PCB IR LSRR ICBV AR (ERAREL =0.90) %R L7,

1RO ) HEUGHM, Boston naming test. California verbal leaming test long delay &) 3 DA i
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fRiSeh PCB B L B EAMERRLA (p=0.05, HE) (Gundjeanetal,2001a) » L7 L7356,
KRR & PCBIREOME + AL H - L, BREEERL BMEHE T 2ETESTETS &,
ZarBsae

ASRIZSUEF RS L U Boston naming test SR E B BISELE LA, PCB IRV N B H A aeiE
VAL TORBERREL RO o7

5) 14 BE R OIBE B AR ' : ‘

14 FEORESEREII 2001 F6 ARIRT LB — BT8R Lich b —ETH47h
N7 BRI IC BV T4 B R ORI AR A A B O SRR B B DI » T
FIET T 2EENROLNA LI THD %5,2000 5 4-6 A D Faroe SEBICHIT A BET.NE
BHEIC L o THE. B BZOWRINVE (Tanner D) CRTEDIHES COBEF 1 X5
R, S GIZRHARTOBTEHOBE NS Moletal inpress) o LA LaAG, ZhEDRE
1200046 1) AOFr7—2 - 47w LU 2001 4 4-6 B O Faroe BB TIT N 1-SETIE
fFbhid ol T, 20X RIEE LT3 LOBOLE )ICL O BIENIHIT 5=
FrflELTOIETHol,

6) BIREREED [[BSME] DE 275 & Benchmark Dose DE M ,
SERNAMEED Y A2 FFEE LTHIICT Y b O~V SNEMEERD 51861 5 NOAEL
(no observed adverse effect level, MEEE) 13, IEREEEIESS L WL S S
PEOENcELSE2n "RUBVWERIEES" LEZXSN TS (Committee on the
Toxicological Effects of Methylmercury, 2000) o L2 L722%6, Z NOAEL % v 3 LOAEL
(lowest observed adverse effect level, /N4 E) (RETE LIRR RSOGO E: (B %ﬁ*ﬁ
E) WESWTER IR TWALD, Y Y 7VEITEEShL T, BEMEEORTRE 4182
BELVA, |
Crump &, B—F28R1R% B4R L 7= benchmark dose £V ) EZ %12 L/: (Crumpetal., 1995}
PR, FOREOEYV-HAEFATHEER (1Q DOMDT sSBrMfEET L ER TS, F0,
B-1 TIIQ79 P cutoff fEE % D (IQ DT, I THED SHIIRITEE Lavy) o MEET 1R
ICRFLTUL, COBBERMICBIT2REE R I SRILE SN 1222, TOREEDR,
LN S HIT o %DIEH (TN % benchmark response, BMR &1F5) % 7= LT IRGeR+
benchmark dose (LLF. BMD) &EFT S (B, BL UBMR O{EDIEEIZFHEE L h B4 4515,
WE P=0.05. BMR=005 #fv 615)  (Comminee on the Toxicological Effects of Methylmercury,
2000) o« T%ehb, H1ICBWIBRBEMOERSTZ, 54— FERNE+H6H T
(ORI TITER) 1S THEAZEIL. Q79 LTDEH10% (0F ) P,+BMR #°10%) &7
LHEEORFRET BMD E§TA50DTH 5, '
-1 12 Seychelles (Crumpetal,2000) | Farce i85 (Budtz-Jprgensenetal,2000) . New Zealand
(Crumpetal,, 1998) DFFFENT— 7 1 oEH SN BMD 54 FBMD @ 95%SHE O T
PRETH 5 BMDL #7RTs AL LD, JICHEEOREORN 2RISR 10y HETS
BLEZONS, LY LuHD, Seychelles DFFE T Child behavior checklist WMo AE L B — &
FREAEEHHNT, BMD  BMDL OEHIZERMIHBETHL LEL LN A,
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BMD: Benchmark Dose= B % 814 % BMR 10
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Table1 Benchmark dose calculation (ug/g methylmercury in matemal hair) from three studies and for various
neurobehavioral parameters (Budtz-Jgrgensen et al., 2000; Crump et al.,, 1998; Crump et al., 2000))

Study

Measured parameter BMD* BMDL
Seychelles Bender Copying Errors * 25
Child Behavior Checklist 21 17
McCarthy General Cognitive ** 23
Preschool Language Scale b 23
Woodcock-Johnson Test of Achievemnent: Applied Problems ¥+ 22
‘Woodcock-Johnson Test of Achievement: Lerter/Word Recogmnon o 22
Faroe Islands Finger Tapping 20 12
Continuous Performance Test: Reaction Time 17 10
Bender Copying Errors 28 15
Boston Naming Test 15 10
California Verbal Learning Test: Delayed Recall 27 14
NewZealand  Testof Language Development 12 6
Wechsler Intelligence Scale for Children-Revised Performance 1Q 12 6
Wechsler Intelligence Scale for Children-Revised Full-Scale IQ 13 6
McCarthy Perceptual Performance 8 4
MecCarthy Motor Test 13 6

* BMDs were calculated from the K-power model under the assumption that 5% of the responses was
abnormal in unexposed subjects (Py=0.05), assuming a 5% excess risk (BMR=0.05).
** indicates value exceeds 100.

]
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D E&E

|, HREHOKEEEECEET A UREEE
AEERIEROREIT 2T, RE SIS COTRIBRERICH I L a2 — LIRET AT
Eﬁééoﬁbhfw6?—7m\E%@E@Tﬁﬁttﬁﬁ%~ﬁﬁﬂﬁ5%@H#UT&<\
EERT TV H ADEEYBRE T AIEFELEOBEUIDOVTORIbH Y, HRERORED
SR X CICEBT ALBHIE LN, T, THEOKIRHR - L - Tﬁ%lmiﬂ#ﬁm@@“i
Lo MDD TIHE VR EVI T AR H D, KRB RSSO E X HRET H EV)
Iy REREAREAPRATVE LTV, FNLILATY, FERBERIE Y E 2 Ty
Lahd, MERSORALMNEEFEOI LIRS ).

2. HiKROREREI T RO L Ea
S, ﬁEx_"f:rﬂPﬂ) Farce B ENDESTIEODT, 14 IR TR LIREOHR C N
L7 Seychelles & Faroe &% 83, BEE, HREHOREBL UIZEIE B ASHBaosa1Ll LTwa
bbb T, EE SN RERIEERT A D THo 7 (Committee on the Toxicological Effects
ofMethylmcrcury 2000; Kaiser, 2000} o &R TFL 72 h 9 B REMOEYFHIZ LUIICHE -
STV R, SRR XN 7 BE R R S ISR D Bk b, BEHEEIIOVLTIEHS - Xt
WARTE L, b o EEBRYRRIE, ok RIEE ﬂﬁ%ﬂﬂ*ﬁﬁ@%i (Murata et al. I999a,

Murata et al., 2001: Stenerwald et al 2000) &4 %HFT <& 24 LAy,

Benchmark dose (22w T, A{g@&—,—ﬂ’]ﬁfmi BWTREE L AFEND LR, KE
 EPA Cit, ZOFHEEAWTAFIKED RID ZBEHIRGE LTWw3,
Crump b ZDEHET, 477 DASRPEEANBHENEZ KR -7 raf““*t?—{ﬁ@tfﬁ

BEASEE DRSS & AU L7, SRR 80 ng/g LT THEEREMEI I H LT % AR

372 e 3RE L7 (Crumpetal, 1995) o O Crump HDF “8+  Hockey-stick dose-response 7V

13 & Uf Logit dose-response £ 7 % WTEBAT L, HEEB/NEZESR (estimated lowest effect level)

ASEEZ KSR T 10~20 pe/e TH B & FEFR L7z Cox LOFER (Coxetal,1989) L RE(FE2D b
DTHB, EFLHRLL, BT AHEISECYSH L0, BRLFITLRTHL, #HF
Bch, Hemcdh, BEREROTIT LEYVH D, )
73, BMD OEHICL o THMT D 4 2SIl AN TBCLEN D B,

) B BEOMICHELE - FERRITHE L viga it ith L THESERTH D,

b) JHEBERONEIIEE FHEL - L% v0T, BREEOEOTRC-EKET b EUEEER
SERTEATEIT) . BL. BEEHOTERRHRFEN SV &, BMD D 95%ERXE 30 T RRfE
Té % BMDL (i %Ef&%béﬂé%@BTW%ﬁ&éna%ﬁmﬁt%z6ﬂ%)#ﬁ<
B shetv,

o) % - FE# EORERTF O BMD OFRTPICHAT 5 I ETRETH S,

d) AFEEOE- TiI, BETHECTL O -FREERED 6#3?'@33(\'{\. HKEFEF
Y=gty X+ e, (e 13325E) .

FRTHD,
BMD={ ¢ Py — ¢ &' BMR+E))/a,
(PIITERABIESHEE. o IR EERDTERE)
ELTEELTWAR,. EBIIEINFEIEL (power funcion, B -d%) PRV LML,

-159-



E. 5Pr:| nmi

1. HREHDKERIB LRI E@Téiﬁtﬁﬁkcb‘fii MedLine 2 £ 5%t 5 [ 3®3tﬁﬁ3fﬁ
FT60 WAL v b LIS PISIEHAT v VAL DEEELER & T ABEERO B ENCEE
DIKERTGH & o TERIRHEHAR ORE 2 7 st LI 56 0. IKREROFERDSHME & 52
ERTHIVERNEZ LN, '

2. AR BIRENCT AHRDO L K a —i20W T, ILETPO Farce S EDEFHAE
DINFTOERE, 14 BBEHTRIC L7 2000 £ & 2001 EDFAEDEZ BN L7, 1o, &
IR OROEEEYEY T 5 4EE LT Benchmark dose D& 2 F - DWTHEET Lz, BE
LTS DB AN, DEDOOEZHE LTEHTHS EBbII,
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